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YK 626.01+65.011.56

AKTYAJbHbIE MPOBJIEMbl BOOHOIO XO3AAUCTBA U
MEJTMOPALNN OPOLUAEMbBIX 3EMEJIb PECIYBJINKU

11.X. Paxumoe
CAHUUPH

JUis HOpMalbHOTO (YHKIIMOHUPOBAHHUS OTPACIM CEJIbCKOTO W BOJHOTO XO3siiCTBa
pecnyOnuKd  HEoOXOoauMo, dYTOOBI OblJIa TIOCTOSTHHAS BOJOOOECIICYEHHOCTh U XOpOIIee
MEIMOPATHBHOE COCTOSTHUE OPOIIAaeMbIX 3eMenb. ISl JOCTHKEHHS 3TOr0 HEOOXOAMMO PEeIIUTh
pan mpobieM B (YHKIMOHUPOBAHUM BOJHOTO XO3SIMCTBA U YJYYIIEHUH MEJIHOPATUBHOIO
COCTOSIHUSI OpOIIAEMBbIX 3€MeJb PeCyOIUKH.

JI71st BOAHOTO XO03SIIICTBAa TAKOBBIMU IIPOOIEMaMU SIBIISIIOTCS:

1. Pa3Butue OacceliHOBBIX BOAOX03sAKMCTBEeHHBIX 00beauneHuit (bBO) «Ceipmapps u
AMyJnapbs», KOTOpPOE 3aKJII0YaeTCsl B TOM, YTOObI OHU YIPABIISUIM PEKAMU OT BEPXOBbS /10 YCThA,
BKJIIOUAsl COOPYKEHHUS HA HUX.

Husosee pexu Ceipnapesa He ymnpasnsgercss bBO «Ceipaapbs», pexumbl cpabOTKH U
HanoJIHEHUs TOKTOTYyJbCKOTO BOJOXPaHWJIMINA YCTAaHABIMBAIOTCS TOJIbKO KbIpreizcranom, a
pexuMbl cpabOTKM W HamojHeHus Hypekckoro BOJOXpaHMWIMILA YCTAHABJIMBAIOTCS TOJBKO
TamxukucranoM. [Ipu pemennn >TUX mpoOJeM B HMHTepecax Bcex rocynapctB LlenTpanbHoi
A3WH yIyqIIATCSA WX BOJIOOOECIIEYEHHOCTb.

2. OyHKIMOHUPYIOIIKE B cocTaBe MuHcenbBoaxo3a PY3 MaructpanbHele ,MexXpailOHHbIE
U MEXXO35UCTBEHHBbIE KaHajbl HEOOXOAUMMO OOOpYyIOBaTh CHCTEMAaMHU aBTOMAaTH3allUH, Tak,
HarnpuMep, ucrnonb3zoBanue cucteMbl «SCADAY ob6ecnieduT BBINOIHEHHE CIEYIOMUX (yHKIIHMA:

—TeJIeU3MEPEHUE YPOBHEH, Pacxo/l0oB BOJbl U OTKPBITUS 3aTBOPOB THIAPOTEXHUUYECKHUX
COOPY’KEHMH U THUAPONOCTOB B KaHalle, Ha OCHOBE IIPUMEHEHHS COBPEMEHHBIX CHUCTEM
U3MEPEHUS;

—HENPEPBIBHBIA CcOOp, XpaHeHHWe W 00paboTKa HM3MEPEHHBIX [aHHBIX HAa MECTHBIX
JUCTIETYEPCKUX MYyHKTaX M HAa KOMIIbIOTEPE LEHTPAJIbHOIO JUCIETYEPCKOrO MyHKTa KaHala, Ha
OCHOBE TIPHUMEHEHHS COBPEMEHHBIX CHCTEM TEJIEKOMMYHHUKAaUUid ¥ WH(OPMAIIMOHHBIX
TEXHOJIOTHUH;

—aBTOMATHYECKOE PETyJIIMPOBAaHHE YPOBHS BOIBI B Obedax, MUCTAHIIMOHHOE U PYyYHOE
yIIpaBJICHUE 3aTBOPAMH TMIPOTEXHUUECKUX COOPYKEHUH;

—HemnpepbiBHAs HH(OpPMAIMOHHAS CBSI3b C THUAPOTEXHUYECKHMMH COOPYXKEHHSIMH U
LEHTPAJIbHBIM AUCIETYEPCKUM MTYHKTOM;

—IMCTaHIIMOHHOE OOHapy)XeHUE U yCTpaHEHUE HEUCIPaBHOCTEH 000pYIOBAHUS CHCTEMBI
aBTOMAaTHU3alLUU U TUAPOTEXHUYECKUX COOpYXKEHUN KaHana [1].

Hcnonb3oBanue cucteMsl aBToMatu3anuu « SCADA» Ha kaHanmax 00eceunT:

—IOBBIIIEHUE TOYHOCTH U3MEPEHHS YPOBHSI, PACXOJ0B U MUHEPAIU3ALUN BOJBI, a TAaKKE
OTKPBITUSL 3aTBOPOB THUAPOTEXHUYECKUX COOPYKEHHUH, 3a CYET NPUMEHEHHS COBPEMEHHBIX
TEXHHUYECKHX CPEICTB HM3MEpPEHHs M YyueTa BOJHBIX PECypcoB (CHM)KEHUE TIOrPEIIHOCTH
n3MepeHus no pacxoxy ot 10-15 no 4-5 %);

— yJydileHue HH()OPMAIIMOHHOTO 00ecreueH s, 32 CUeT HelPEePhIBHOTO cOopa, XpaHEHUS
1 00pabOTKM 3HAUYCHUN YPOBHS U PACXO0J0B BOJBI B KOMITBIOTEPAX;

—TOBBIIICHNE ONEPATUBHOCTH M TOYHOCTH YINPABJICHUS BOJHBIMH PECypcaMu 3a CUeT
YBEJIMUEHUSI CKOPOCTH TMOIY4YEHHUS U 00pabOTKH MHPOPMAIIMU O TEXHOJIOIMYECKOM Ipolecce U
NPUHATUN PEIICHU;

—IOBBIIIEHUE CTAOMJIBHOCTH BOJOINOJAYH OCHOBHBIM BOJOIMOTPEOUTENSIM, 32 CYET
MPUMEHEHHE CHCTEMbI aBTOMAaTHYECKOTO PETYJIUPOBAHUS YPOBHS M PACX0JI0B BOJIBI;

—MOBBIIIEHNE JOCTOBEPHOCTH MOJNYUYEHHUS WH(POPMAIMKA O BOAHBIX pecypcax 3a CueT
UCKITIOUEHUS YEeJIOBEYECKOro (haKkTopa MpH Mepeade U MoJydeHur nHhopMainu;
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—CHM)KEHHME HEMPOU3BOAUTENBHBIX 3aTPaT BOJHBIX PECYPCOB;

—CBOEBpPEMEHHOE OOHapy’)K€HUE M yCTPaHEHUE HEHCIIPABHOCTH O0OpYIOBAaHUS CHCTEMbI
YIPaBJICHUS U TUAPOTEXHUYECKUX COOPYKEHUM.

Hnst  peamuzanmu  JI1000M  CHUCTEMBI aBTOMAaTH3allMd  HEOOXOAUMMO pa3padboTaTh
MaTeMaTH4YECKUE MOJCIH, AJITOPUTMBI M IPOTpaMMBbl pacueTa 3ajad YNpPaBJICHUS BOJHBIMU
pecypcamMu Uil KOHKPETHBIX KaHAJIOB, TaK KaK OHU OTJIMYAIOTCA TUIAMU (MarucTpajibHBIM,
MEKpaHOHHBIM, WM MEXXO03SUCTBEHHBIN), pasMepamMu (IIMHOW, IIMPUHON), KOIUYECTBOM
COOpY>KEHHUIl (IeperopakuBaroluIuX U BOJ03a00pHBIX), MECTOM pACIOJIOKEHUS (B paBHUHHOMN
WM IPEATOPHOM 30HE) U 1.

[Ipu pa3paboTke MaTeMaTHYECKUX MOJENIEd M aJrOpUTMOB pEILIEHHUs 3ajay yInpaBieHUs
BOJHBIMHU PECypCcaMM Ha 3THX KaHajlaX HEOOXOAMMO yUeCTh paclpeies€HHOCTh UX MapamMeTpoB
BO BpeMeHH U mpocTtpancTBe [2]. C 3TUM CBs3aHa AMHAMHKA MEPEXOTHBIX MPOIIECCOB MOTOKA
BOJBI B pyciie KaHana. Ee yuéT 1acT BO3MOKHOCTbh OIPENEINTh BpeMs A00EraHus BOAHBIX Macc
OT OJIHOI'0 yuacTKa KaHajla K JAPYrOMy MU TOYHO OIPEAEIUTbh YPOBEHb M Pacxolbl BOAbI B
ONpEeEeNEHHBIX TOYKAX BOJOBBIIEIA U3 KaHAJA.

3. [leperopaxxuBaromme COOPYKEHHUS BHYTPHUXO3SHCTBEHHBIX KAaHAJIOB OJDKHBI OBITh
000pyA0BaHbl TUAPONOCTAMHU ISl y4eTa BOJABI B HUX. B 3THX KaHamax 1Mo Mepe BO3MOXXHOCTHU
JOJKHBI OBITH OCYILIECTBJICHBI MEPOIPHUATHS IO YMEHBIICHUIO TIOTEPh BOABI Ha (GUIBTPALIUIO U
ucnaperue. Jlas 3TOro HeoOXOAMMO OCYIIECTBUTb MEpONPUATUA MO OETOHHPOBAHUIO,
KOJbMATallil W HCIOJb30BAHUIO PAa3HOOOpPA3HBIX MPOTUBOMUIBTPALUOHHBIX TOKPBITUN
KAaHAJIOB, a TAKXKe SKCIUTyaTUPOBATh KaHAJIbl B TAKUX ONTUMAJIBHBIX PEXKHUMax, 00eCeYrBaOLINX
MHUHHMMH3ALMIO IOTEPHh BOAHBIX PECYPCOB.

BonooTBobI M3 BHYTPUXO03HCTBEHHBIX KaHAJIOB B (pepMepcKue X03sicTBa JOIKHBI ObITh
Tak)ke 000pYJIOBaHBI TUIAPONOCTAMHM WM MPOCTEUIIUMHU THAPOMETPUUYECKUMHU COOPYKEHUSIMHU
TSl ydeTa MoTpedaseMoi X03siCTBaMH BOIBI.

4. B npouecce opolIeHNs CEIbX03KYIbTYP Mbl JOJDKHBI MIOCTOSIHHO 0o0paliaTth BHUMaHUE
Ha WCIOJB30BaHUE BOJBI B II0J€, IZNE, KaK HU3BECTHO, IIPOUCXOASIT OCHOBHBIE IIOTEPHU
opocutenbHOl Bobl. MccienoBanus, nposenéuuslie B uHCTUTYTE CAHUNPU B paziauunsie roast
(A.B. bouapun, T.VY. bexmyparos, O.U. lllupoxosa, A.B. HoBukosa, 3.U. Iloii, M.I'. XopcrT,
I'.A. be36oponos, P.K. UkpamoB, C.A. Mamaros, E.K. KypbaunbaeB u nap.) 1 3QpdeKTUBHOTO
UCIIOJIB30BAHUS OPOCHUTEIBHOM BOABI HAa IOJE, PEKOMEHIYIOT OCYHIECTBIATH CIEAYIOLINE
MEpONPUATHS:

—IJIAHUPOBKA MOJIS C UCTIOJIb30BAHUEM J1a3€PHBIX TEXHOJIOTUH;

—IJIAHUPOBKA MOJIs TeKyIlasi;

— CBOEBPEMEHHAs U KaUECTBEHHAsI KyJIbTUBALIMS;

— 1y0OOKO€ PBIXJIEHUE;

— BHYTPUXO3SHCTBEHHBIH BOJI000OOPOT;

—HCIIOJIb30BaHUE  JUIsI  OPOLIEHHMS  CEIbXO3KYJIbTYp  Cl1aO0OMHUHEPaTN30BaHHOTO
KOJIJIEKTOPHO-JIPEHAXHOTO CTOKA;

— IIOJIMBBI B HOYHOE BPEMS;

— IOJIUB yepe3 6opo3ay;

— IIOJIUB IIEPEMEHHOM CTpYyeH;

— BCTPEUHBII NOJUB M0 00po3aaMm;

—MYJIbYMpPOBaHUE OOPO3 T,

—HCII0JIb30BaHHE OJHOOOPTHBIX 3€MJISIHBIX OPOCUTEINEH;

—HCII0JIb30BaHHE B JIOTKOBOM CETH MEPEHOCHBIX TPYOOK—CH(OHOB, THOKHX U KECTKUX
TpyOONIPOBO/IOB;

—ucnosb3oBanue moauBHbIX MamuH (ITTTA-165, TITIA-300);

—HCII0JIb30BaHUE BOJOCOEpEralmux TEXHOJOTUH MoiuBa (JOKJIEBaHUE, KalelbHOe
OpOILIEHUE, BHYTPUIIOUBEHHOE OPOIIEHUE U JIp.).
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Peanmusamus 3TuX MeponpuaTHii 00€CTEYWT YMEHBIICHHWE IOTeph BOJBI B IIOJIE,
MOBBIIICHUE TPOTYKTUBHOCTH 3€MJIIU U BOJBI PU CEMbXO3MPOU3BOICTBE.

B mocrmenHue TrOABI pPYKOBOJICTBOM TOCYIapCTBa YIENSeTcs OONbIIOe BHUMaHHUE
npobieMaM yIy4IIeHUS MEIHOPATUBHOTO COCTOSIHUS OpOIIAEMBIX 3€MeNb PECIyOIuKH, YTO
orpasminock B Ykaze llpesumenta PecmyOnmkm Y306ekucran M.A. Kapumoa «O wmepax mo
KOPEHHOMY COBEpIICHCTBOBAHHIO CHCTEMbl MEJIHOPATUBHOTO YIYYIICHHS 3eMenby» (OT
29.10.2007 r., Ne VI1-3932) u [TocranoBnenuu [IpaBurenbcTBa «O0 OpraHU3anuu ESTCIBHOCTH
@doH/a MENMOpPAaTUBHOIO YIy4IIEHHUS] OpOIIaeMbIX 3emenb npu Munucrepctse DunaHCOB
Pecny6nuku Y36exkuctan» (ot 30.10.2007 r. Ne IITI-718).

CornacHo 3TUM JOKyYMEHTaM JUIsl YIy4YLIE€HUS MEIHOPATUBHOTO COCTOSHUS OPOIIaeMBbIX
3eMellb He00X0IUMO:

—KOpPEHHOE HW3MEHEHHE TMOAXO0J0B K (QOPMHUPOBAHHUIO M pealu3aluud [porpamm
MEIMOPATHUBHOTO yJIYYIIEHUS OPOIIAeMBIX 3eMeb Ha OCHOBE CTPOTOro pasjaeleHusl QYyHKIUU U
MTOBBIIICHUST OTBETCTBEHHOCTH 3aKa3YMKOB M MCTIOJIHUTEIICH 3TUX pabdoT;

—obecrneyeHne Haa&KHOTO MexaHn3Ma (PMHAHCHUPOBAHUS MEJIUOPATUBHBIX PaboT;

—Ka4eCTBEHHOE COBEPIICHCTBOBAHNE MEXaHU3Ma TOJIEPKaHUS METUOPATHBHBIX CETEH,
obecreymnBatoniero ux d¢pdexTuBHOE (YHKIMOHMPOBAHWE, a TaKKe HOPMATUBHBIH OTBOJ
JIpEHaXHBIX U COPOCHBIX BOJ Y€pe3 KOJIIEKTOPHO— APEHAKHYIO CETh;

—yKpeIIeHHEe MaTepUaTbHO—TEXHUYECKONH 0a3bl, OOHOBIEHHE TapKa MEITHOPATUBHOM
TEXHUKUM BOJOXO3SIMCTBEHHBIX OpraHu3allMii M acCOIMalMid BOJIOINOJIB30BATEIEH MyTEM
IIUPOKOTO BHEJIPEHUS TU3UHTOBBIX OMEpPaIIHii.

CornacHo  yTtBepxkA€HHOW mporpamme pabor Ha 2011 rom duHAHCHpOBaHHE
MEJIHOPATUBHBIX paboT B pecrnyOInKe YBEITUUMIOCh — Ha 3TU LEeH BhiaeneHo 184,5 mupa cymos,
st cpaBHeHus B 2010r. Obuio BeimeneHo 150 mupn  cymoB. JlaHHOW mporpaMmoit
MPEAYCMOTPEHO  CTPOUTENBCTBO W PEKOHCTpYKius 140 MemUOpaTUBHBIX  OOBEKTOB
NpoTsKEHHOCThI0 640 kunomeTpoB, 20 HACOCHBIX CcTaHLMM, 242 CKBaXMH, BOCCTAHOBJICHUE
20 KMJIOMETPOB  3aKPBITOrO TOPU3OHTAIBHOTO JApeHaxa. Kpome »3Toro, miaHupyercs
OTPEMOHTHUPOBATH 12,1 THICSIUM KUIIOMETPOB KOJUIEKTOPOB U JIPEHAXHBIX CETEH, a TaKkKe IPyTrux
o0bekToB. Hameueno taxke HampaButh 20 MUJUTMApIOB CYMOB Ha mpuoOpereHue Oomee
170 enuHUIT HOBOM TEXHUKH.

Ha ocHOBaHMU BBINIEU3I0KEHHOTO, OCHOBHBIMU MPOOJIEMaMHU METHOPALMH OPOIIAEMbIX
3eMeJlb PeCIyOJIMKU SIBISTFOTCS :

1. CBoeBpeMEHHOE ¥ KAa4eCTBEHHOE MPOBEACHUE TEHACPOB MJId  ONpEAesIeHUs
OopraHu3anui — NoJApsAIYMKOB HA BBINOJHEHNE PEMOHTHO—BOCCTAHOBUTEIBHBIX paboT B 00JaCTIAX
1 paboT MO PEKOHCTPYKLUHUHU U CTPOUTEIBCTBY MEITHOPATHBHBIX 00BEKTOB B JlemaprameHTe MO
ynpapieHnto QOHOM METHOPATUBHOTO YIYUYIICHHS OpOIIaeMbIX 3eMenb npu Mundune PY3, a
TaKkke X (pruHaHCHpOBaHUE.

2.B cpok M KAyeCTBEHHOE BBINOJHEHHWE TIOCYJAapCTBEHHBIMM  YHHUTApHBIMU
npeanpustTusiMu «Boacmeunoapsa» U BceMH CyONOAPSIAHBIMH OPTaHH3ALUSIMHU pPeCIyOIuKH
IJIaHa BCEX pPEMOHTHO—BOCCTAHOBUTENBHBIX pabOT, PEKOHCTPYKIHMH U CTPOHUTEIHCTBA
MEJMOPATUBHBIX 00BEKTOB B TEUCHHE IOja.

3. [TocTostHHOE TOBBIIICHHE KBATH(PHUKAIUU CICIHATUCTOB OOJIACTHBIX MEIHOPATHBHBIX
skcnienunuii (OMD) B ocBoennu kommbioTepHbIX W ['MC-texnomnormii. Ilo cormacoBanuio c
Vnpasnenuem Mmenuopaunu MuncenbBoaxo3za PY3 exerogno cnenuanuctsl OMD mpoxonsT
oOyueHHe Mo ykazaHHOW TeMaTuke B Jlabopatopuu «llouBenHwix uccinenoanuity CAHUMPU,
Tak, Hanpumep, B 2011 r. npomu obyyenue Tpu rpynnsl no § cneruanuctoB OMD u3 byxapsl,
Hagowu u Kamkanapsu, Bcero 24 cnenuanucra.

4. IloBpllIeHHE KadyecTBAa KOHTPOJS MEIUMOPATUBHOTO COCTOSHMS OpOIIAEMBIX 3€MEIb
MyTEM:

—pEMOHTa CeTH CKBAXKUH JIJIsl HAOIIOJACHUH 32 YPOBHEM M MHMHEpAIH3AIUEH IPYHTOBBIX
BOJI ¥ YBEJIMYEHHUS TOUEK HA3€MHOTO KOHTPOJIS 3aCOJICHHOCTH MOYB;
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—TE€XHUYECKOTO0 OCHAaIlleHUs (MOAEPHHU3ALNUU) CIy>KObl MOHUTOPHUHTIA (MOJEBbIE OTPSbI,
rpynnbsl 00pabOTKU JaHHBIX U XUMHUYECKas JabopaTopusi) COBpEeMEHHBIM 000pynoBaHueM (OypHl,
MpUOOPHI ISl OmpeNeNeHus KoopauHaT Ha MecTHOCTH — GPS, mpubopsl nns omepaTUBHOU
OIICHKHU 3aCOJICHUSI TIOYBBI W BOJBI, MPUOOPHI JJisi JIaOOPAaTOPHBIX aHAJIHU30B, KOMIBIOTEPHI U
KOMITBIOTEPHBIE TPOrPaMMBbl, KOCMUYECKHE CHUMKH TeppuTopuit ans passutusa ['MIC texHonoruii
B MEJIMOPATUBHOM ciy>x0e u 1p.);

—YKpeIJIeHUs KaJpoBOro cocTaBa crenuanuctoB OMD;

—IPOBEJICHUS PETYJIApHOro OOy4eHMs] TepcoHana, KaK Ha3eMHBIM O0CIIeIOBaHUSM,
KaMepalibHOM 00pa0oTKe, TaK M BBHITTOJTHEHUIO XUMHKO—aHATUTHUYECKUX PadoT;

—cbopa mHpOpPMALIMK TIO KOHTypaM 3€Mellb MPH TMOJICBBIX 00CIen0BaHUAX (KYJIbTypa,
YUCJIO TOJMBOB, COCTOSIHHE JpeHa)xka W Ip., MPOBEJCHHUE MPOMBIBOK WU HET), IJs aHaIn3a
MPUYXH HEOJIAromoIyYHOTO COCTOSIHHS KOHKPETHBIX 3€MEITb.

5. Tlobimenue 3 PeKTUBHOCTH UCTIOIB30BAHUS BOJBI hepMepaMu Ha MOJISIX, yTEM:

—BE€JICHUS TOBCEMECTHOTO Y4€Ta BOIBI;

—Mpomarafgasl M eXerogHoro oOyueHus (epmepoB (MOJUBATBITAKOB) MPUMEHECHHIO
TEXHOJIOTHI U IPHUEMOB BOAOCOEpEKEHUS MPU OPOILIECHUU U TPOMBIBKE 3€METIb;

—O0TKa3a OT BBIPAIIMBAHMS XJIOMYAaTHUKA Ha CWJIBHO (PMIIBTPYIOIIMX AIBIPHBIX 3EMIIAX,
MOATOIUIAIONINX HUKEPACIIOI0KEHHbIE TEPPUTOPHUH.

6. Yienate Oonblle BHUMAaHHE TMOBBINICHUIO TUIOJOPOAUS 3€Mellb, MPUMEHSTH
UIUPBATHBIE MOJMBBI U MEIMOPAHTHI (OpraHuvYecKue y100peHus: HaBo3, IUTHUH, Ononpenaparsl,
cujzepatsl U 1Ip.).

7. PazpabotaTh TEXHOJIOTMM O€3ymepOHOTO0 BBIpAIIUBAHUS  CEIBXO3KYJIbTYp Ha
c11a003aCOJIEHHBIX 3eMJISIX, ITyTEM:

—peryJupoBaHus 3aCOJICHUS TTOYBBI MOJTMBAMU B KPUTHYECKHUE (a3bl pa3BUTHS;

—COBMEIIICHHS MPOMBIBKA C TIOCEBAMU KYyJNbTYp, TAaKUX KaK PUC W MIIEHUIA, CO37aBas
IIPOMBIBHOM PEKUM OPOLLICHUS.

—NPUMEHEHHS PACTCHUN-MEIHOPAHTOB B Kau€CTBE MOBTOPHBIX KYJIbTYp (COpro u 1p.).

8. O60CcHOBaHHO MPOBOAUTH MPOMBIBKHU 3€MEJIb OT 3aCOJICHHUS:

—B YCIJIOBHUSX HE00ECIIEYEeHHOTO APEHUPOBAHMS HE MPOBOJIUTH MPOMBIBKY, WIH CO3aBaTh
BPEMEHHBIA JpeHa)X, B CIydyae HEBO3MOXXHOCTH JIPEHUPOBAHUS—Iyulle MPOBOJIUTH TIIyOoKOe
PBHIXJICHUE WU TUIAHTAXHYIO BCIIAIIKY IS OCAKUBAHUSI COJIEH U CHIDKEHUS MX PECTaBpaIlUH;

—B YCJIOBHSIX 00€CIIEUeHHOT0 APEHUPOBAHUS CTPOTO COOIIOATh TEXHOJIOTHUIO TPOMBIBKH:
pa3Mepbl Y€KOB, HOPMBI MPOMBIBKH M KOJIMYECTBO 3aJUBOK (TAaKTOB) C yYETOM MEXaHUYECKOTO
COCTaBa IMOYB.

Peanuzanus mnepeyncIeHHBIX MEPONPUATHH JacT BO3MOXKHOCTh PEUIUTh aKTyallbHbIC
MpoOIeMBbl BOJHOTO XO3SMCTBA M MEIHOPAIMHM OPOIIAEMBIX 3€MENb PeCITyOIMKH, 00eCTIeunTh
MOBBIIICHUE TPOYKTUBHOCTH KyOOMETpa BOJIHBIX PECYPCOB M T'€KTapa OpOIIaeMBbIX 3eMEb.

JIMTEPATYPA:
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Introduction

After independence from the former Soviet Union (around 1990), the operation and
maintenance of the irrigation systems was neglected due to lack of financial resources. This
exacerbated the pre-existing problem of waterlogging and salinity of irrigated lands. For
example, in Uzbekistan, the total cultivated area is more than 10.7 million hectares, out of which
close to 8 million hectares are subjected to salinization. Today, the actual irrigated area in
Uzbekistan is a little over 4 million hectares. In Central Asia as a whole, more than 5.97 million
ha of irrigated area out of the total irrigated area of 8 million hectares requires artificial drainage.
Drainage is accomplished through a combination of vertical and horizontal drains. About 5.34
million ha of irrigated area is covered with collector-drainage (surface) network. Once again, due
to lack of proper maintenance, most of the drainage system is not working properly which
further exacerbated the problem of waterlogging and salinity. There were significant investments
in drainage in the region until 1990s. However, with the collapse of the Soviet Union, drainage
systems are no longer properly maintained and the area under waterlogging and salinity has been
steadily increasing: 35 % increase in waterlogged area and 62 % increase in area under moderate
to high salinity.

Furthermore, the State/Collective farms disintegrated, with nobody to claim the
ownership of irrigation and drainage infrastructure. Land was distributed to local people,
irrespective of their prior background in agriculture. In Kyrgyzstan, Kazakhstan and Tajikistan,
farmers own their land, whereas in Turkmenistan and Uzbekistan farmers lease their land from
the government. Disintegration of large farms has increased the number of farmers the majority
of whom have inadequate knowledge/skills of irrigated agriculture. There was insufficient on-
farm irrigation infrastructure to distribute water to individual farmers. During the Soviet era,
every State/Collective farm had professional agronomists and irrigation specialists for providing
advisory services for irrigated agriculture. However, with the collapse of the system, some of
this expertise was lost. Without adequate irrigation infrastructure below tertiary level, and
without any organizational support for water distribution below the tertiary canal level, irrigated
agriculture became chaotic - head-end/tail-end problems, inequity and unreliability in water
supply, lack of advisory services on agricultural practices, lack of appropriate farm machinery
for operation on small farms, etc. This situation combined with waterlogging and salinity has
resulted in significant reductions in crop yields, and by early 2000s food security became a major
issue for countries of Central Asia.

After year 2000, through Agricultural Reform Acts, Water User Associations (WUAs)
have been formed. This process is not complete in Tajikistan and Turkmenistan. Today, there are
close to 66,000 farmers grouped into 1486 WUAs in Uzbekistan. The Governments agencies
provide bulk water supply to WUASs, and then it is the responsibility of WUAs to supply this
water equitably to individual farmers. Yet, there are problems of equity and unreliability of
water supply within WUAs hindering improved water management at plot level.

With a view to address the food security situation arising from water scarcity and
inadequate management of irrigation systems, the Swiss Agency for Development and
Cooperation (SDC) financed a project for improving water productivity at plot level. The
objective of this project was to develop and test an effective mechanism called ‘Innovation
Cycle’ for dissemination of knowledge on improving water productivity to farmers in the
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Fergana Valley of Central Asia on an experimental basis. To assess the effect of this innovation
cycle on improving water productivity, data was collected from several demonstration sites in
the countries of Kyrgyzstan, Tajikistan, and Uzbekistan on water productivity of cotton and
wheat crops. This paper presents the improvement in water productivity of cotton from the
project sites. A separate paper is being prepared on the water productivity of wheat.

Description of Site Characteristics

. | Feld gy,
Province | Site | Capacity,
mm/m cm
1 186 >300
2 181 150
Andijon 3 184 >300
4 167 200
5 189 >300
6 192 160
7 173 160
Fergana 8 166 150
9 161 140
10 153 250
11 160 >300
Namangan | 12 184 150
13 192 >300
14 167 >300
15 192 >300
Sogd, TJ 16 167 >300
17 125 >300
18 192 >300

A total of 18 (13 sites in Uzbekistan and 5 sites in Tajikistan) demonstration sites were
selected for conducting research on water productivity of cotton. All the demonstration sites
were selected from the Water Users Associations (WUAs) of the WPI-PL project. For all the
demo fields, information on soil texture, field capacity, depth of watertable from the ground
surface (from Hydro-Melioration Expedition of Uzbekistan), area of the fields was collected (See
Table). All the fields are irrigated using furrow irrigation, with runoff from the downstream end.
The fields are sloping with undulations. Flow measurement structures were installed at all the
demonstration sites to measure inflow into and outflow from the fields. For every field, farmers
get recommendations on the amount of different fertilizers to be applied, and information on
irrigation system operation plan, based upon the expected water supply during the irrigation
season. Information on the irrigation norms (based upon hydro-module zoning) is also provided
to WUAs.

To collect data from farmers’ fields, a simple user-friendly form which describes the
location of farm, area covered with major crops, type and kilogram of seed farmer applied per
ha, amount and cost of fertilizer and pesticides used per ha, cost of equipment for tillage and
cultivation, cost of labor, amount of irrigation water applied per hectare, cost of transportation,
fixed costs for agricultural production, and finally yield of major crops was developed and used.
In addition, climatic data from the nearest weather station for each of the 18 sites were gathered
for calculating reference evapotranspiration of cotton crop at the given locations.

Methodology to Calculate Water Productivity

There are several definitions of water productivity (WP). The most commonly used
definition is given as the ratio of the crop yield, Ycrop(kg/ha), divided by the consumptive use of
water by the crop, ETuctal (m3 /ha), which is given as

13-



- Torop
WEF = ()

in which Yo, = 1s the measured crop yield under natural and irrigated conditions; and ET
= estimated/measured seasonal evapotranspiration or crop water use. The above definition is
independent of the source of water used for ET. The source of water for ET may be a
combination of one or more of the following: rainfall, groundwater, residual soil-moisture from
previous season or irrigation water. The other commonly used definition of WP is given as
follows:

WP, = r:"“&;: iz @)

in which WP, = irrigation water productivity of crop, kg/m’; Yp = crop yield under
dryland conditions (rainfall, residual initial soil-moisture content from previous season,
groundwater contribution), kg/ha; Vi = cumulative volume of irrigation water applied during the
crop growing season, m’/ha.

The water productivity definitions provided above (Egs. 1 and 2) do not provide any
indication of efficiency of water application at field level. Sometimes, farmers apply 1.5 times
more water than what is required by the crop; yet, the actual water use by crop (ET) only goes up
by less than 25% of its water use under normal conditions. In order to capture the inefficiency of
water application by farmers, the following definition of water productivity is proposed here:

¥ergn

WP = ;_:f (2)
in which WP = gross water productivity, kg/m’; and V,; = volume of water applied to a

field from all sources (rainfall, residual soil-moisture, groundwater, and irrigation water), m’/ha.

Results and Discussion

Water productivity of cotton crop was calculated for the 18 demonstration sites for the
2009, 2010, and 2011 irrigation seasons. As a policy, the Government of Uzbekistan, measures
and records the yield of all cotton fields every season. Yield data for the nine demonstration sites
was obtained from the Governmental records. During the 2010 season, cotton crop was grown
only at three of the nine demonstration sites. These yields, along with the detailed cost of
production, are shown in Table 2. Most of the research effort went into estimating the
consumptive use of cotton crop and the total amount of water supplied from all sources (initial
soil-moisture content, groundwater contribution, irrigation, and rainfall) for all the nine
demonstration sites in 2009 and the three demonstration sites in 2010.

Information on daily rainfall amounts (in millimeters) and daily weather
conditions was obtained from the nearest weather station for each of the nine demonstration
sites. Penman-Monteith equation, as described by Allen, et al (2000) was used to compute the
daily evapotranspiration of a reference crop (short grass), ET,f, for each of the 18 sites. Based
upon the depth of the watertable and the soil-texture, groundwater contributions to the crop
rootzone were calculated. Information on dates and amounts of rainfall, daily groundwater
contributions, daily ET.s, and dates and amount of irrigation for each site was used to calculate
soil-moisture balance in the root zone. In the simulation, the following assumptions were made:

1. The soil-moisture content in the crop rootzone was assumed to be close to field
capacity at the beginning of the season.
2. The maximum rooting depth of cotton was assumed to be 1.6 m. The active

rooting depth at the beginning of the season was assumed to be 0.30 m, and the rooting depth
was assumed to increase to its maximum rooting depth linearly by the end of vegetative period.
In situations where there was a high watertable, the maximum rooting depth was set equal to the
lowest level of the watertable which typically occurred during the second half of the crop growth
season.
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3. If the calculated soil-moisture content on any given day was higher than the field
capacity soil-moisture content for that soil, due to irrigation or rainfall, the soil-moisture content
was set equal to the field capacity soil-moisture content for that soil.

These simulated values of daily soil-moisture content were used to calculate the daily
soil-moisture stress coefficient which was then used to estimate the daily actual
evapotranspiration, ET, of cotton. For the purpose of this research, the K. values suggested by
Allen, et al (2000) were used. The daily Kc values were obtained by linear interpolation of the
values suggested by Allen, et al (2000). The seasonal amount of irrigation water applied, rainfall
amounts received, groundwater contributions to crop rootzone, and the simulated total
consumptive water use of cotton crop were calculated for all the sites, and are presented in
Figure 1. It is clear from Figure that the seasonal consumptive water use of cotton crop, ET,,
varied from 4500 m’/ha to 8000 m’/ha, depending upon the soil texture, irrigation amount, and
climatic conditions. The total amount of water applied to fields varied from 5000 m*/ha to
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Figure 1 - Total water applied (TWA) and crop evapotranspiration (ETa) for the demo plots

12,000 m*/ha. In general, the lowest total water applied and ET, occurred in 2011 because
it was a dry year!

Cotton yields from the demo plots varied from 2000 kg/ha to 5500 kg/ha, with an average
yield of about 3,400 kg/ha, whereas the average yield of the adjacent fields was about 3000
kg/ha (Figure 2). Even though 2011 was a dry year, cotton yields during 2011 were as good as
yields during 2010 which was a wet year. Farmers were very efficient in using irrigation water
during 2011.

Water productivity (WP) values were calculated based upon the yield (Fig. 2) and ET,
values (Fig. 1), whereas WP values were calculated using crop yield and TWA values. The WP
values ranged from 0.35 kg/m’ to 0.89 kg/m’, with the average value of WP being 0.55 kg/m’.
Figure 2 also shows that the WP values ranged from 0.2 kg/m’ to 0.80 kg/m’, with an average
value of 0.40 kg/m”.

Ibragimov, et al (2007) reported water productivity values of 0.46-0.50 kg/m’ from their
experiments (not farmers’ fields) conducted at the Central Experiment Station of the Uzbekistan
National Cotton Growing Institute near Tashkent in years 2003, 2004 and 2005. As opposed to
the WP values reported by Ibragimov, et al (2007), the WP values reported here are from
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farmers’ fields (demonstration sites), and are higher than the values received at controlled
experimental sites. Similarly, Unlu, et al (2007), from their experimental sites in Turkey,
reported irrigation water productivity (WPI) values of cotton crop under different irrigation
treatments, and these values ranged

from 0.22 kg/m’ to 0.53 kg/m’, the average value being around 0.36 kg/m’. These values
are significantly less than the WP values obtained in Fergana Valley.
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Figure 2 - Cotton yields from demo fields and adjacent fields
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Figure 3 - WP and WPG values for demo fields for years 2009, 2010 and 2011

There is a difference of 0.15 kg/m’ between water productivity (WP) and gross water
productivity (WPg) values (Figure 3). This difference basically indicates the potential for
improving water productivity through improved irrigation management at field level by proper
design and operation of irrigation systems (irrigation scheduling). This improved irrigation water
management at field level includes minimizing non-beneficial use of water such as runoff water,
deep percolation water, minimizing evaporation from stored soil-moisture, proper utilization of
local groundwater, etc. With the assumption that a large fraction of the water losses that occur at
field level are re-captured and re-used for irrigation elsewhere, this difference of 0.15 kg/m’
between WP and WPg implies that there is a potential for increasing cotton by more than 30%
with a given quantity of irrigation water. This also implies that there is a potential for saving
30% of water, and produce the same quantity of cotton.

Summary and Conclusions

The ETa, TWA, and crop yields for cotton crop were calculated for 18 demonstration
sites for the irrigation seasons of 2009, 2010, and 2011. Based upon this, the WP and WPG
values were calculated for all the sites for the three irrigation seasons. The demonstration site
farmers were provided with information on improved agronomic practices and irrigation water
management practices. Hence, there was a difference in yield of close to 500 kg/ha between the
demonstration site farmers and farmers from adjacent fields. The WP values achieved in the
demonstration fields are higher than the yields reported from experimental plots in Uzbekistan
and Turkey. The calculated difference between WP and WPg indicates that there is a potential
for saving 30% of water without affecting cotton yields.
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MOOENIMPOBAHUE OBYMEPHOIO HEYCTAHOBUBLUEIOCH
ABWXEHUA BOObl B OTKPbITbIX PYCIIAX

HI.X. Paxumoe, H. becumos
CAHUUPU

[Ipoteccel, mpoTeKaroIie B BOJIOX03IUCTBEHHBIX 00BbEKTAX, IPOUCXOASIT B MHOTOMEPHOM
(IByMepHOI M TpEeXMEpHOW) NMPOCTPAHCTBEHHON 00yiacTh, a Takke BO BpeMeHH. CII0XHOCTh
3TUX NPOIECCOB HE IMO3BOJSET HCCIEAOBATENSAM, MPOSKTUPOBLUIMKAM U 3KCILUTyaTallMOHHHUKAM
ONEPATUBHO OLIEHUTh KAaYECTBEHHbIE U KOJMYECTBEHHBIE IapaMeTpbl pabOThl Y4acTKOB pycia
pEeK, KaHAJOB U THAPOTEXHUYECKUX COOPYKEHUH IS pealn3alud HEOOXOIMMOIo pexuMma
yOpaBJi€HUsT BOJHBIMU pecypcaMu. B cBSi3M ¢ MIMPOKMM pa3BUTHEM YHUCJIEHHBIX METOJIOB
pELICHHS] CIIOKHBIX MaTeMaTHUYECKUX 3aJad MpPH TMOMOIIM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTMI MOSABWJIACh peajibHasi BO3MOXXHOCTb I10JydYaTh KOHKPETHbIE Kaue€CTBEHHBIE H
KOJINYECTBEHHBIE XAaPAKTEPUCTUKU PA3IUYHBIX CI0XHBIX JUHAMUYECKUX IMpoueccoB. B naHHOI
pabore mpu  MOJECIMPOBAHMM  HEYCTAHOBUBILETOCS JBM)KEHUS BOJHOIO IIOTOKa B
BOJOXO3SIICTBEHHBIX OOBEKTaX YUYWUTHIBA€TCS MX JABYMEPHOE TEUEHHE B MPOCTPAHCTBE,
oOecreuynBarolee MOBBIILIEHUE WX KAaYECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHUK, a TaKkKe
BBIOOp HAWJTYUIIUX MapaMETPOB OOBEKTOB MPU UX MPOCKTUPOBAHUU U SKCIUTyaTallUH.

Ilocmanoeéxa  3a0auu.  JIBymepHoe  ypaBHenue CeH-Benana, omnuceIBaroiiee
HEYCTaHOBHUBIIIEECS TEUEHUE BOJBI B OTKPBITHIX pyciax [l ] npuHsATo B BUze
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h=h(x,y,t) — rnyOuHa BOIHOW MOBEPXHOCTH; U=1(X,y,t) — IPOJIOJIbHASL COCTABISIONIAST CKOPOCTHU

BOJIHOTO TMOTOKa; V=V(X,),t) — TONEpeYHass COCTaBJAIOIIas CKOPOCTH BOJHOTO TOTOKA; Sy —
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YKJIOH JIHA 10 OCH X, S, — YKIIOH JIHA 10 OCH Y, Si — YKJIOH CBOOOJHOM IOBEPXHOCTH BOJBI IO
ocu X, Sp — YKIOH CBOOOJHONW MOBEPXHOCTH BOABI IO OCU ); g — YCKOPEHHME CHIIBI TSAKECTHU;

i(x,y,t) — MHTEHCUBHOCTb MOCTYTUICHUN BOJIBI.
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JUis OJHO3HAYHOCTH pPEIICHHs AAHHOIO ypaBHEHHUS HEOOXOAMMO 3aJaTh HadalbHbIE U
IPaHUYHBIC YCIOBHUS.

HavanpHble yCnOBHS XapaKTepHU3yIOT [BM)KCHHME IIOTOKAa BOABI B KAaKOW-TO MOMEHT
BPEMEHH f) IPUHUMAEMBIN 3@ HaYaJIbHOE JIBUKECHHUE.

U, n,ty) =Uy(x,p),  (x,y) €L, (12)

rane Uo(x,y) — 3amaHHble (QYHKIMHM pacrpesiesieHnus TIyOuHBl M PacxXxoJ0B MOTOKa, 2 —
nByMepHas o0nacte. O0nacTh ONMpeaeNeHus] IEPEeMEHHBIX, II€ NPOUCXOIUT IBMKCHHE IOTOKA
BOJIbI, UMEET CJIOKHYIO T€OMETPUYECKyI0 (OpMy B CIyyae Y4acTKa PEKH WIM €CTECTBEHHOI'O
KaHaJa.

CymiecTBeHHass TPYOHOCTh B IIOCTAaHOBKE JBYMEpPHOH 3aJa4ydl COCTOUT B 3aJaHUU
TpaHUYHBIX yCIOBUU. byaem cuurtare rpanuily d2 obOmactu £, coCTOsIIEH W3 XKUIKHX H
HEMPOHUIAEMBIX TBEPABIX 4acTeH, T.e. dQ={dQ,, dQ,}, npuueM 3TH YaCTU TPaHHUIBl MOTYT
COCTOSITh U3 HECKOJIBKHX YacCTeH.

Ha sxunkoii yacT rpaHuIa 3a/1aeTcsa Kak MU3BMEHEHHE TIIyOHHBI WM Pacxoja BOJIbI
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hi(xsyst) = Hi(t)a
q;(x,y,t)cosa + p;(x,y,t)sina = Q;(t), (13)

A
a=(n,0x), (xy)edQ,,;, i=1n,,

rae qi(x,y,t) v pi(X,y,t) HEU3BECTHBIC MPOIOIbHBIC U TIOTIEPEYHBIC COCTABJISIONINE PACXO/IbI
noToka Boabl, H;(t) u Q;(t) - 3anannpie QyHKIUU U3MEHEHHS TIIyOMHBI U PACXO0JI0B IMMOTOKA BOJIBI
Ha COOTBETCTBYIOLIECH KUKON 4aCTH, . — yTOJI MEXKIY OCSIMU HOPMAJH K T'PaHUIIE U X.

Ha tBepnoit yacTu rpaHuIibl 3a1a€TCS B BUIE

qi(x,y,t)cosa + p;(x,y,t)sina =0,

A (14)
a=(n,0x), (xy)edQ, i=Ln,.

Ouznueckuit cmpicn (14) o3Ha4aeT, YTO CyMMapHBIE COCTaBISIONINE MPOAOIBHBIX U
TIOTIEPEYHBIX PACXOJA0B BOJBI IO HOPMAJIU K TPaHHIE OyAyT paBHBI HYIIO.
OO6meii rpanuneii oomactu OyaeT o0beIMHEHHE TBEPABIX U )KUIKUX YacTeH TpaHUIIbI

dQ =dQ, | JdQ,, dQ, =|]dQ,;. do, =|]da,;, (15)
i=1 i=1

Takum o6pazom, A5 MOJEIHPOBAHUS JBYMEPHOIO TEUEHHUsS BOJBI B OTKPBITHIX pycCliax
HE0OXO0IMMO PeUIUTh CUCTEMY ypaBHeHHUH (9) ¢ kpaeBbIMU ycaoBusamu (12)-(14).

Cucrtema ypaBHeHHH (9) OTHOCUTCS K KBAa3WJIMHEHHBIM AUDGepeHIIHATBHBIM YPAaBHEHUSIM
B YACTHBIX IMPOU3BOJHBIX CO CJIOXHBIMH KPAaeBBIMU YCIOBHSIMH M OOJACTSIMH OIpeAeNIeHUs
MIEPEMEHHBIX, TOYHOE pellIeHHe CHOPMYIUPOBAHHON 3aayu MOJYYUTh HEBO3MOXKHO, MMOAITOMY
HE0OXO0IMMO HCIOIb30BaTh Pa3IMYHbIC YNCICHHBIE METOBI ISl MPUOIMKEHHOTO PeLICHUS.

Yucnennoe pewenue. JIns MOIETUPOBAHUS 3a/1a4 THAPOIUHAMUKYA OOBIYHO MPUMEHSIOTCS
METOJbl KOHEUHBIX Pa3HOCTEH M KOHEYHBIX 3JIEMEHTOB. lcmoip30BaHME METO/Aa KOHEUHBIX
pasHoCTeN 11 MOJENUPOBAHUS JBYMEPHOTO HEYCTAHOBUBIIETOCS JIBM)KEHHS BOJBI B OTKPBITHIX
pyciax 3¢(GEeKTUBHO NMPUMEHSETCS B CiIydae, eclii 00JIacTh ONpeiesICHUs ePEeMEHHBIX MOTOKA
HMMeeT NpaBuwibHy10 hopmy. Mcnonb3oBaHre KOHEYHO-Pa3HOCTHOTO METOAA AJISl MOJIETUPOBAHUS
JBYMEPHOTO JABW)XCHHMS BOJBI HCIIOJIB30BAINCH B paborax [2-5]. B ciywae, eciam obiactb
ompeNesieHus HMEET HEeNpaBWIbHYI0 (OpMY, HCIOJIb30BaHUE KOHEUHO-PA3HOCTHOTO METOJa
YCIIOKHSETCS B IOCTPOCHUH Pa3HOCTHOM CETKU U ONPEAEIIEHUH TPAHUYHBIX yCIOBH.

B mnocnennue roasl ¢ pa3BUTHEM TEOPUU aNMpPOKCHUMAlUU, CIUIAHHOB U METOJIOB
lanepkuna [6, 7] 11 MOIETMPOBAaHUSA JBYMEPHBIX OOBEKTOB CO CIIOXKHBIMHU O0JIACTAMHU
oTpeJieNIeHNs MIMPOKO HAayalld UCIOJIb30BAaThCSI METOJI KOHEUHBIX 3JIEMEHTOB. MeToJ KOHEUHBIX
3JIEMEHTOB CTaJ MOYTH HE3aMEHHUMBIM B Cillyyae, KOrja HeoOXOIUMO Y4YeCThb T'€OMETPUUYECKUE
0coOeHHOCTH o0acTel ompenesieHus. B 3TomM ciaydae COBpeMEHHBIH KOMIBIOTEP HCIIOIb3yETCS
OJTHOBPEMEHHO 11 (HOPMYJIMPOBAHUS M TOCTPOCHUS JAMCKPETHBIX AaNMpOKCUMAlUN © IS
pelleHus CUCTeMbl YpaBHEHUM, O3TOMY B JaHHOUW paboTe paccMOTpPEHO MPUMEHEHUE METOo/a
KOHEUHBIX AJIEMEHTOB [JI1 MOJEINPOBAHUS ABYMEPHOIO HEYCTAaHOBUBIIETOCS ABUKEHUS BOJABI B
OTKPBITHIX pyciax.

[Ipou3Boas pa3HOCTHYIO alMpPOKCUMAIUIO YpaBHEHHs (9) mepBOro mopsiika mo BpeMeHU
MOJIyYUM

Uk+1 _Uk . 8Uk+1 . 8Uk+1 .
+ AU )8—+B(U * )a—+D(U =0 k=123, .. (16)
x y

Jluneapuszys Kod(p(GUIUEHTH YpPaBHEHUS ¥ YUYUTHIBAs HENPEPHIBHOCTh MapamMeTpoB
MIOTOKA, I10CJI€ HECTOKHBIX IPe0Opa30BaHUM MOITyYUM yYpaBHEHUE
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6Uk+1 aUk+1
k +FF +GFUM —RF k=1,2,3,... (17)
Ox oy

E

rJI€ MAaTPHUILIbI Ef FX, G"u R OTNPEACISIOTCS CIEIYIOIINM 00pa3oM

Ef = A +(A]{] —Uk)+%A/{]U/‘

Ff =B* +(B’{] - Uk)+%B]{]Uk

L, out | aut : (18)

OA B oD
() (@) 1@

Takum 006pa3om, MbI MOJYUUIIM HA KaXKIOM IlIare ypaBHEHUE JJI1 HEU3BECTHBIX BEKTOPOB

+
Uk " ya ocHose JAHHBIX MPEABIAYLIETO 1ara.
Havanenoe ycnoBue.

U(x, y,t5) = Uo(x, »), (x,y) e Q,

['panuuHbIe yCIOBHS IO BPEMEHU OMPEAETSIOTCS CISAYIOMHUM 00pa3oM:
Ha xunkux rpanunax

k+1 k+1
hi ’ (xay:tk+1) :Hi " (tk+1):

k+1 k+1 : k+1
Qi+ (xayatk+1)cosa+pi+ (xayatk+])51na:Qi ' (t)a (19)

AN
a=(n,0x), (xy)edQ.,, i=1n,

Ha TBepapix rpanumax

k+1 k+1 .
q; " (.t )c0sa+ pi (X, .8, )sina =0,

A (20)
a=(n0x), (xy)edQ, i=ln,

JUis 4MClIeHHOTo pemieHuss ypaBHeHHMs (17) ¢ IpaHMYHBIMHM YCIOBUSMHU HCIOJb3yeM

METOJ KOHEYHOI' 0 3JIEMEHTA, HCnob3ytomui cxemy ['anepkuna-Ilerposa:
1. Obnacte ompeneneHust (2 TMepeMEHHbIX pa3OuBaeTcs Ha N KOHEUYHBbIE MOg00IacTH

Q; (i -1, 2,..., N) (Hanpumep, HENPaBUIbHbIE TPEYIOJbHUKH U YETHIPEXYTOJIbHUKH,
N

MMEIOIIKE TUIOMAA OJTHOTO TIOPSIAKA) TaK, YTOOBI UQI- , QiNQ;=0, npu i#;
i=1
2. Beibupaem 6azuc {p;(x,y)} v {yi(x,y)} - ans nogobnacteit Q;;
3. basucel myis 2JIeMEHTOB BBIOMPAIOTCS M3 YCIOBHM aNNpOKCHMAIIMH, HAmpUMep, IS
TPEYTOIBHOTO AJIEMEHTA JIUHEHHAS alPOKCUMAIAS UMEET BU/T

3
I, (x,y)= EQ,- pi(x% ¥,
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rae Q; (i= 1,2,3) — 3nauenus pynkuuu U(x, y) B BepIIMHAX TPEYTrOJIbHUKA p;, a
1 D
pi(y) = —— (1, + X+ &y y) =,
Cjkl Cjkl
rjae

T=X1V1 - ViXt, Sa=Xk - Vi, Na=VYk - Vi,

L ox oy Lox,
Dy =detl x, y, | Cy=detfl x, y, |,
L x I x

[Tpuuem (j,k,[) — mpousBoIbHAs MepecTaHOBKA Y3JI0B TpeyroiasHuka (1, 2, 3), a
|Cju| - ynBoeHHas niomanps TpeyroabsHuka P;P>P;. HeTtpy1HO 3aMeTUTb, YTO

L (G=kK

pi(xk’yk):{o (]ik), 1S],k§3 N

4. Bropoii 6a3uc {y;(x,y)} BeIOUpaemM Kak XxapaKTepUCTHIECKYIO (YHKIIUIO 00acTu O;:

19 (x, y) € Q )
v (xy) = ’ (21)
0, (xyeQ.

5. IpuGmmxkennoe pemenne U (x,y) nmercs B Buze

Ni
UNT () = 2 Qupi(x, ), (22)

i=l

rie Q; — BEKTOp-MaTpula HEU3BECTHHIX KOI(D(PHUIMEHTOB W KOIMYECTBO (GYHKIUHU
aNMNpPOKCHMAIIHSX JIEMEHTOB 00JIaCTH OINpeIeTICHUS TIEPEMEHHBIX.

6. Ins onpenenenus kodpdunreHToB Q; BO BHYTPEHHUX TOYKAX 00JIACTH OMpeeTeHUs
MEPEMEHHBIX HCIIOIB3YETCS CHCTEMa YpaBHEHU I

k+1 k+1
(Ek oU y; Lk oU y; +GFUET RE, l//j], j=1,2,...N.

ox oy
Wnu
Ni
>, [ | EF ) gt S g (1) - RE sy ~0> =12 N 23)
! Ox 0 !
i=1 Q, v

r7€ (4, v) CKalIpHOE MPOU3BEICHHUE. DIEMEHTHI MaTPHIIBI E*, F¥, G* u R* Beruncisrores
10 JAHHBIM IPEABIAYIIEro 1ara N0 BpeMeHHU.

7.1lo 3amanHbIM KpaeBbM ycinoBusMm (19) — (20) cocTaBasioTCs OMOJHHUTEIbHBIC
YpPaBHEHUS 11 HEU3BECTHBIX TPAHUYHBIX TOYEK;

8. Boruncnsiss umHTEerpansl B (23) modyyaeM CHCTEMY JIMHEHHBIX —alreOpandyecKux
YPaBHEHUU JIJIsI HEU3BECTHBIX Q);.
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9. Pemass mony4eHHYI0 CHUCTEMY JIMHEHHBIX anreOpauvyecKuX YpaBHEHUH, MOIYIHM
kod(pdunmenter Q; AN BCeX Y3JIOB CeTKH, aanee mo ¢opmyne (22) momydyuMm penieHue
mudpepennuanbHoro ypaBaenus (17) ¢ rpannaasiMu yenoBusiMu (19)-(20).

10. lanee myHKTHI 6-9 anropuTMa LHUKIMYECKH MOBTOPSAIOTCS ISl TOCIENYIOIUX I1aroB
110 BPEMEHH.

BerrienpuBeieHHbIM AJITOPUTM [MO3BOJISIET
HEYCTaHOBUBIIIETOCS JBIKCHHSI BOJIBI B OTKPBITBIX PyClIax.

[ToaroroBka naHHbIX A7 MoAenupoBaHus. OCHOBHBIMHU JaHHBIMH JJIS MOJEIHUPOBAHUS
SIBJISIIOTCSI THIIPABIMYECKHE U MOp(oMeTpryecKue mapaMeTpsl JHA U TOTOKA BOIBI:

— JIaHHBIE JIHA ydYacTKa, KOTOpBIC 3aJAal0TCA 1O y3jJaM pa30UTOM CETKH O00JIaCTH B
cieaymoluei Tabnuue ¢ noisiMu {i, X, y, z}, TOe i — Homep y31a, X — KOOpOUHama no ocu x, y —
KOOpOUHama no ocu y, z — KOOpOUHama no ocu Z.

OCYIICCTBUTD MOJCJINPOBAHUC

Hampumep:
i X y z
1 234201.37 441578.18 0.10
2 234471.73 441578.18 0.20
3 234742.08 441578.18 0.30

— DJIEMEHTHI O00JIACTH M CIOCOOBI aNMpPOKCHMAIIUU 3aJIal0TCS B CIEAYIONMIEeH Tabiuie ¢
nonsmu {k, i, iz, i3, 14, apr)}, TOC k — HOMep 271emenma, i; — nepevlil y3en dneMenma, i, — 6mopou
V3en oieMeHma, i3 — mpemuil y3en dJeMenmd, iy — Hemeepmolil y3el dleMenmd, apr — cnocoo

annpoxkcumayuu npu 6b160p€ basucos anemenma.

Hampumep:
k i i i3 iy apr
1 41 42 12 11 JHH
2 42 43 13 12 JHH
3 43 44 14 13 JMH

— TpaHWYHBIC YCIOBHS 3aIalOTCS C MOMOIIBIO TAOIHIIBI C OJAMHU {k, i), i2, i3, iy,
rae k — Homep epanuybl, i; — Nepevll y3el Panuysl, i; — GMOPOU y3el epaAHUYbl, iz — mpemutl y3ei
2panuybl, iy — Yemeepmolil y3ei epanuysl u op.

Hampumep:

i

iz

i3

iy

is

is

300

330

270

240

210

180

N | — [~

301

271

231

201

171

161

Pesynomamul mooenuposanus. bblio mpoMoaeaupoBaHO IBYMEPHOE HEYCTaHOBUBILIEECS
ABUXKCHUC BOABI AJIA CIICAYIOUIUX CIIYyYacB.
Ilpumep 1. TIpsMOYTONBHBIA y4aCTOK Pycia C CYyKEHHEM C IMOMOIIBIO CTEHOK C JIBYX

CTOPOH.

[TapameTpsl ipsamoyrosbHOro pycia no mupune 2700,0 M, a no miuHe 7600,0 m. Pycio
pa3buTo Ha 261 YeTHIPEXyTrOJIbHBINA 3JIEMEHT, IPUMEPHAs TUIOMIA(b KaX/JI0T0 YEeThIPEXyToJbHUKA
paBHa 68—67 ThIC. KB. M.

VYyactok pycna (puc. 1a) Obul pa3OUT Ha NPAMOYTOJIbHBIE 3JIEMEHTBHI, B CEpeIuHE
y4acTKa HMEETCsl CY)KEHHE ydacTKa C IOMOIIbIO TBEPABIX TOHKUX CTEHOK. [[nnHa cTeHKH
COCTaBJISI€T TPU IIHMPUHBI IPSIMOYTOJIBHOTO 3JIEMEHTA, IIMPUHA CTEHKU paBHA OAHY TPETh JJIMHbI

QJIEMECHTA.
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a) 0) 8)
Puc. 1 - ITpaMOyronbHbIi y4acCTOK PYCJIO C CYy)KEHUEM

HauanpHble yCIOBHS MPUHATHI 0 BCEMY PYCIy PAaBHBIM PacXoJ] BOJIbl PABHBIM HYIIO U
riryouHa 5,0 M, TO ecTh B pycJe Oblia cTos9as Boja.

Ha BepXHUX W HUKHUX TPAaHULIAX MPUHATHI YCIOBUS PaBEHCTBA HYJIO Pacxoja BOJIBI MO
HOpPMaJIH.

B kaudecTBe rpaHMYHBIX YCJIOBUHM B MPaBOW CTOPOHE MPSMOYTOJIbHUKA MPUHATA >KUAKAS
rpaHuIla ¢ MOCTOSHHBIM PAacXoa0oM BojJbl paBHbBIM 600 M’/C. @ B JICBOH 4acTH y4yacTKa BbIOpaH
MTOCTOSTHHBIN TOPU30HT BOJIbI paBHBIN 5,0 M. C MOMEHTa Hayala YUCIEHHOT0 KCIIEPUMEHTa BOJIa
C mpaBoil TpAHHMIBI PABHOMEPHO HAYana IOCTYIATh PAacxomoM Boabl 600 M°/c M HadYaIuCh
W3MEHEHHUS MapaMeTPOB BOJHOTO MOTOKA.

Ha puc. 1 6 u 6 moka3zaHbl SMIOPBI CKOPOCTEH, CBOOOTHON MOBEPXHOCTH IOTOKA H
HaIpaBJIeHUE CKOpOCTe BOJHOTO motoka uepe3 10 wacoB mocie Havana mpouecca. B yeBoit
4acTu pUCyHKa (puc. 1 6) mpuBeaeHBI IKaIbl CKOPOCTEN U CBOOOIHOMN oBepxHOCTH. U3 puc. 1 6
BHJIHO, YTO MaKCHUMaJbHbIE CKOPOCTU MOTOKA UMEIOTCSA B OTBEPCTUU B ONM3M CTeHOK. M3 momnei
CBOOOIHBIX TIOBEPXHOCTEH NOTOKA (pHC. | 8) BUIIHBI 3HAYEHHS ITOATIOPA OT CTEHKU CY>KCHHUS.

Ilpumep 2. IlpsMoyronpHBII  y4acTOK pyciaa (puc.2a) ¢  TOCIeI0BaTeIbHO
pacrnonoxeHHbIMU HmmnopaMmu. [lapaMeTpbl mpsIMOYroJIbHOIO pycia, HadajdbHbIE M TPAHUYHBIE
YCJIOBHUSl aHAJIOTHYHBI KaK B IIEPBOM IIPUMEPE.

‘
o —. ?ﬂgf s -
=+ - ol

]
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a) 6) 6)

Puc. 2. - IIpssMOyrosibpHbIN y4acTOK pPycJIO CO LIIIOpaM Ha ABYX CTOPOH

sosseme e ey

HauanbHble yclI0BUS NPUHATHI 10 BCEMY PYCILy PaBHBIM PacxoAy BOJBI PaBHBIM HYJIIO U
rinyouna 5,0 M, To €cTh B pyciie Oblja cTosuasi BOJa.

Ha puc.2 6 u 6 moka3zaHbl SMIOPBI CKOPOCTEH, CBOOOJHON MOBEPXHOCTH IMOTOKA H
HaIpaBJIEHHE CKOPOCTEW BOJHOTO MoToKa yepe3 10 yacoB mociie Hayaja mpoiecca.

IIpumep 3. Pycno co clo)XHBIMU reoMeTpudeckumMu Gopmamu (puc. 3 a). Y4acTtok pycia
pa3OUT Ha TPEyTroJbHbBIE AIEMEHThI, KOTOPhIE YIO0OHBI ISl alIPOKCUMAIIUK CIIOKHBIX 00J1acTeH.

Puc. 3 - IIpssiMOyrosibHBIN y4acTOK pyciia Co IIIOpaMu Ha ABYX CTOPOHAX

HauanbHble yci10BUSI NPUHATHI IO BCEMY PYCIy PaBHBIM PacXxoAy BOJABI PABHBIM HYJIIO U
rry6ouHa 3,0 M. 31ech UMEIOTCS YeThIPE KUJKHUE TPAHUILIBI, B IBYX 3aal0TCSI H3MEHEHHS pacxo/ia
BOJIbl, @ B OCTAJIbHBIX JIBYX 3aJ1al0TCS TOPU30HTHI BOJBI.
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Ha puc.3 6 u 6 mokazanbsl 3MIOpBI CKOPOCTEH, CBOOOJHOW IMOBEPXHOCTH IOTOKA M
HaIpaBJICHHE CKOPOCTEH BOJHOTO MOTOKa 4epe3 15 yacoB mocie Havana npoiecca. M3 smopsl
CKOpOCTef/'I BUAHBI, TC MECTa, I'I€ UMCHOTCA 6OJ'II>IHI/IG CKOpOCTH, T.C. ME€CTa CMbIBAa U MCHBLIINC
CKOPOCTH MeCTa 3auJICHHUS.

Takum o0OpazoM, y4eT MHOTOMEpPHOCTH MapaMeTpPOB BOJOXO3SIIICTBEHHBIX OOBEKTOB B
MPOCTPAHCTBE M CBS3aHHOW C HEW JUHAMHUKHU TEPEXOJHBIX MPOIECCOB BOJHBIX PECYpCOB, MPHU
pa3paboTke CHUCTEMBl MOJCIHUPOBAHUS, JACT BO3MOXHOCTh OIICHUTh KAYECTBCHHBIC W
KOJIMYECTBCHHBIC M3MCHEHUsS MapaMeTpOB IMOTOKA BOIBI MO JUIMHE M IIUPHUHE pycla, a TaKKe
MI03BOJISIET  ONpPENEIUTh IPOEKTHBIE IapaMeTPbl HOBBIX COOPYKEHUHM W YJIY4dIIUTH
IKCILTyaTallMOHHBIC MapaMETPhl HMCIOIIUXCS THIPOTEXHUYECKUX COOPYIKCHUU.

JIMTEPATYPA:

1. Bonsuunrep H.E., IlsackoBckuit P.B. OcHOBHBIE OKEaHOJOTHYECKHE 3aJa4dl TCOPHUHU
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YK 631.6

MO>XHO J1In OCTUYb BOOOCBEPEXEHUA NMYTEM
3AMEHbI KYNbTYP?

A. Kapumoe
UBMU

Pocm uucnennocmu nacenenuss u mpeboganuil Ha NPoO0GOILCMEUE NPEeONONaA2arom
omeedeHue OONOTHUMENbHBIX BOOHBIX U 3eMENbHbIX Pecypco8 O/l BblpAWUBAHUSI 3ePHOBDIX,
0BOWHBIX U OpYeUX NPOO00BOIbCMBEHHbIX KyAbmyp. B apuonoii 3ome, 20e 600Hbie pecypchvi
NPAKMUYeCcKy NOJHOCMbIO PACHPeOeleHbl MeHCOY CYUWeCmEYIWuUMu 8000nompeoumensimu,
pacmywue nompebnocmu mocym Ovlmb Y008IemMBOPEHbl 34 CcUem 6000cOepedceHus U nooavu
cOepedcenHol 600bl 05l BLIPAWUBAHUS NPOOOBOTbCMBEHHBIX KYAbmyp. OOHUM U3 803MONCHBIX
no0X0008 K cOepexcenuto 600bl AGNAEMC 3AMeHd 60003AMPAMHBIX HENPOO0BOIbCHEEHHBIX
KYIbMYpP HUZKO 80003AMPAMHBIMU NPOO0BOIbCMBEHHbIMU. B Oannoll pabome anaiusupyemcs
aghgpexm 6000chepedxcenus 8 pesyibmame 3amensl JoyepHvl 8 Pepeanckoii 00IUHe HA O3UMYIO
nwenuyy. Pe3yriomamel  pacuemos noKaswiearom, 4mMo  YKA3AHHAS ~ 3AMeHA  KYJIbmyp
CcnocobCcmeosana cokpaweHuro 28anompancnupayuu Kyiemyp 6 @epeanckou odoaune ua 500
Mni’/200 u ysenuwuna 6oomvie pecypcwl docmynnvie 0 6000NONB30BAMENET HUICHE20 MEUeHUS.
B cmamve oyeneno uzmenenue HenpoOykmusHoU 001U 36aNOMPAHCIUPAYUU.

Kntouesvie cnosa: ssanompancnupayus Kyivmyp; 600HbIN OANAHC; NPOOYKMUBHOCHD
800vl; Pepeanckas doauna; Pexa Coipoapbs.
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1. Bgeoenue

@epraHckas  J0JMHA HMEET 3HAYUTENbHBIM  MOTEHUMAN JUId  BbIpAlllUBaHMS
MIPOJIOBOJILCTBEHHBIX KYJbTYp. JlonMHa MOJydaeT COJIHEUHYIO DHEPrUI0 CIIOCOOHYIO HCIAapUTh
6onee 10 000 mne m° (MM’) BOIBI B TOLL. [IpakTuKyemas CTPYKTypa MOCEBHBIX KYJbTYp UMEET
noreHmuan ucrapernst 7000-8000 Mu® B TOJ1, €CIH KYIbTYphl HE HCIBITHIBAIOT A(HIUTA BIArH
U pyrux pecypcoB. OqHako (pakTuyeckas 3BanoTpaHCIUPALMsg MHOTO MEHbIIE U U3MEHSETCs B
npexenax 5500-6500 Mm® B roi, M3 KOTOPBIX TOIBKO 0KOMO 70 % COCTABISET TPAHCIHPALHS
KyJbTyp. [laxke ¢ 3TUM KOJIMYECTBOM MPOJYKTUBHO HUCIIOJIb3yEeMOMN BiIaru gpepMepbl IPOU3BOIAT
oomnee 850 Teicsu ToHH (TT) Xsomnka-ceipra, 1300 Tt 3epHa nmmenunsl, 6osiee 1000 Tt oBomiei u
JpYroi ceabCKOX035HCTBEHHOW MPOAYKIMU. DTH 00BEMBI MOT'YT OBITh YBEJIUYEHBI TIOUYTH BJBOE,
€CJIM TEIJIOBbIE, TOYBEHHBIE U BOJHbBIE PECYPChl OYIyT UCIIOIb30BaHbI O0Jee MPOAYKTUBHO. [
JOCTUXKEHUS 3TOTO B YCJIOBMSIX HapacTalolero Ae(uuura BOAHBIX PECYPCOB Ba)KHA peau3anus
OUKIUYHOTO Tpolecca TpaHC(POPMUPOBAHUS HEMPOTYKTUBHBIX WIIM MaJIOTPOIYyKTUBHBIX 3aTpaT
BOJAHBIX  pecypcoB B mpoaykruBHele  (Molden, 1997).  U3meHeHue  CTPYKTYpbl
CEJIbCKOXO3MCTBEHHBIX KYJBbTYp SABJISIETCS OJHOM U3 Mep, C IOMOUIbIO KOTOPBIX MOKHO
NOBBICUTh 3(()EKTUBHOCTh HCIOJIb30BAHMS TEIMJIOBBIX PECYypCOB M CHU3UTh TPeOOBAaHUSA Ha
OTpaHUYEHHBIE BOJHBIE PECYPCHI.

C 1992 r. nomunupytoumii B depranckoil JoJUHE CEBOOOOPOT XJIOMOK/ JIIOIEpHA ObLI
3aMEHEH YepelOBaHMEM KYJIbTYp XJIOMOK/mmeHuna. [lpomenmiee BpemMsi yka3plBaeT Ha TO, YTO
3TO MEpONpPUATHE MPHUBEIO K CHUKEHHUIO TPeOOBaHUN Ha OPOCUTENIbHYIO BOJY, OAHAKO 3(PdeKT
BOJOCOEpex)EeHNs OCTajcsi He OLEHEHHbIM. llenb AaHHOW cTaThbu 3aKIIOYAETCs B OLIEHKE
BOJIOCOEpEKEHUSI OT 3aMEHbl JIIOLIEPHBI Ha OpOIIAEMBbIX 3eMJAX 03uMoil mnmenunei. Ilox
BoJ0cOepexeHrnEeM B JaHHOM paboTe MOHMMAETCsl COKpaIleHNUEe HEMPOAYKTUBHBIX 3aTpaT BOAHBIX
pecypcoB IyTeM MPOBEACHHUS TeX WJIM MEpPONPUATUH M HampaBieHue cOEpeKeHHOH BOJABI Ha
MPOYKTUBHOE UCIIOJIb30BAaHHE.

2. Memooonozusn

UccnenoBanust paccmatrpuBaror nepuon ¢ 1992 mo 2004 r. B nawane 1990-x romos
porauus KyJbTyp XJIONMOK-TIIEHHIA Obula JOMUHHUpYIOIEH BO BceM Oacceline p. Celpaapbs.
[nomaae moa xmonmyaTHUKOM coctaBisiia 43 %, a non mwouepHoit 22 %, Torga Kak o3umas
MIIEHUIAa BhIpalllMBajach TOJbKO Ha 8 % Bcell opomaemoi miomaau. Ilocne 1995 r., ¢ nensio
TIOBBIIICHUS TTPOU3BOJICTBA 3€pHA, JIFOIIEpHA Oblja 3aMeHeHa 03uMoi mimeHurnei. [Tmomann mox
opomaeMoil mieHunerd gocturiu 27 % oOmieid opomaeMoi, TOrna Kak IUIOMIAAH JIIOLEPHBI
YMEHBIIMIUCH 10 1 %.

30Ha JaHHBIX HUCCIEIOBAaHUI OrpaHMYeHa «y30€KCKON yacThio» DepraHcKod IOIHMHBI.
Ota TeppuTopus BKiodaeT OacceiiH pek Hapein u Ceipaapbs MeXay THIAPOJIOTHYECKUMH
cTaHIMsAIMH  YukypraH u Axkmkap, Oacceiitn p. Kapamapen Hmwke  AHIMXKAHCKOTO
BOJOXpaHUJIUIIA, U OacCcelHbl MajibIX pPEK, CTEKAIONIMX C TOPHBIX OOpaMIIEHHI OKpY’KaroIIHX
depranckyto JoJMHY. BepTukanbHas pacueTHas ITpaHHIA MPECTABIEHA CBEPXY NOBEPXHOCTHIO
3eMiaud U cHU3y TayomHor 300-350 M HMXKE MOBEPXHOCTH 3eMuid. HWKHSA TpaHuUIla TpUHATA
YCIIOBHO M 0003HAa4aeT I'paHUIly 30Hbl aKTUBHOT'O BOJOOOMEHA.

Pacuetsl mpoBeneHbI B CEAYIONIENA MOCIEI0BATEIbHOCTH:

A. lns  BBIJCNICEHHON MNPUPOJHOM CHUCTEMBl pACCUMTAHBI: PYCIOBOM OajaHC peKH
CeIpnapbu; BOJIHBIN 0ajlaHC OpOIIAeMbIX IMOYB; BOJHBINA 0allaHC MTOA3EMHBIX BO; OOIIUH BOIHBIN
O6amaHc. OTH ypaBHEHMsS JOIOJIHEHHbIE OTPAaHUYCHUSIMH JOBEPUTEIBHOIO HHTEpBaa
W3MEpPEHHBIX MApAMETPOB MPEACTABISAIOT MOJENb OLEHKU 3BANOTPAHCIUPALMHU KYJIbTYD,
KOTOpas ompelejeHa IyTeM MUHUMHU3AIMM CYMMBI KBaJgpaToB OIIMOOK CHCTEMBI BOJHO-
0aaHCOBBIX YPaBHCHUH.

B. OtHocutenbHas 3BanorpaHcnupauus (£7,) paccuutana Ha monenu CROPWAT c
HCMOJIb30BAHUEM CPEHEMECSAYHBIX 3HAYEHWM MAaKCUMaJbHOW M MHHUMAJIBHOM TEeMIIEpaTyphl,
JaBJICHHUS aTMOC(EPHOTO BO3/1yXa, CKOPOCTH BETPa U MPOJOJIKUTEIBHOCTH COJIHEYHOTO CUSHUS.
[lorennmanpHas »BanOTpAHCIUpALMS KYJbTYp pacCuyMTaHa IMyTEM YMHOXKEHHS OTHOCUTEIBHOU
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sBanoTpancniupanun E7, Ha kodpdumueHt kynpryp K. Koaddunmentsr xynpryp Obuin
npuHATH 10 1aHHBIM PAO ¢ nonpaskamu naeturyta Y3MEJIMOBO/XO3.

C. Meron asoitHoro kodddunuenra ®AO (Allen et al., 1998) Obu1 WCHONB30BAH ISt
OLICHKU TPAHCIHUpAlMK KYyJbTyp U HUCIAPEHUS C MOBEPXHOCTU IMOYBBI ISl pENpe3eHTAaTUBHBIX
yuacTkoB. [loTeHuman BojmocOepekeHHs OblUT NMPUPABHEH BEIMYMHE HENPOAYKTHUBHOH Jo0Jie
3aTpadyeHHBIX BOAHBIX pecypcoB (Molden, 1997). Ilpoaykrusuas (PF; =T.ETca’) wu
HenpoaykTuBHas pons (NPF; =E. ET ca'l) 3aTpadyeHHBIX BOJHBIX PECYpPCOB OBUIM OLIEHEHBI C
UCIIOJIb30BAHUEM CYTOUHBIX KJIMMATHYECKUX JAHHBIX JAJs IIECTH OCHOBHBIX TPYII KyJIbTYp —
MIICHNIIA, XJIOTOK, KOPMOBBIE, CaJbl U TMOBTOPHBIE KYJBTYpPHI (IIOCEBHI OBOIIEH TOCEe YOOpKH
o3uMoM mieHuIlsl). PacueTsl ¢ ucnonwszoBanuem tabnun B Excel, paspaborannsie Allen u mp.
(1998), BIMOIHEHBI AJI1 TPEX TUIIOB MOYB — CYIVIMHKHU, CylleCH M Mecku. VcnapeHue ¢ ypoBHs
IPYHTOBBIX BOJA TPUHATO MO MJAHHBIM JIM3UMETPUYECKUX MCCIEIOBAHUM NPOBEJCHHBIX B
®epranckoit nonune ('anues, 1979).

D. TlpogykTuBHas 110y 3aTpaT BOAHBIX PECYpPCOB Oblja pacCUMTaHa B 3aBUCUMOCTH OT
pa3MeIIeHus] CeIbCKOXO3SIMCTBEHHBIX KyNbTyp. /[l pasneneHus pa3nnyHbIXx (HaKTOPOB,
U3MEHEHMSI CTPYKTYPhI CEITbCKOX03SICTBEHHBIX KYJIbTYpP ObUIN BbIAEIEHBI B IEBATH IPYIIIL:

M1 = HayanbHOE pa3MeIIeHHE CETbCKOX03IMCTBEHHBIX KyIbTYp (1992);

M2 = 3ameHa JIo1epHbl 03UMON MIICHULIEH;

M3 = M2 1 mOBTOPHBIE MTOCEBHI OBOIIHBIX MOCE YOOPKH O3UMOM TIIICHUIIBI;

M4 = M3 u CHI)KEHHE YPOBHS IPYHTOBBIX BOJ TITyOxke 3 M;

M5 = cokpaieHue IUIOMIAAM TOJ XJOMYaTHUKOM U OTBEACHHE €€ IO OBOIIHBIC
KYJBTYPBI;

M6 = M5 u CHWKEHHE YPOBHS TPYHTOBBIX BOJ TIIy0OxKe 3 M;

M7 = 3ameHa JIIOLEpHBI O3UMOM MILIEHUIIEN U COKpAIlleHUE MIIOIAAN MO XJIOMYaTHUKOM
C OTBEJICHUEM €€ I10]] OBOIIIHbIE;

M8 = M7 ¥ NOBTOpHBIE MOCEBBI OBOIIHBIX MOCIe YOOPKH O3MMOW mueHUIsl Ha 46%
3eMenb o1 o3uMoi mmenuten (2004);

M9 = M8 u cHM)XeHUEe YpOBHS I'PYHTOBBIX BOJ TIy0Oxke 3 M.

3. Pezynbmamul u 00cyxcoenue

A. Mszmenenue ssanompancnupayuu Kyiemyp 6 Depeanckou 0oauHe u OMmoKa no pexe
Coipoapvs noo e1usiHueM usMeHeHUutl CmpyKmypbl H0Ce608

PesynbTaThl pacueToB YKa3blBAIOT Ha CHUXXEHUE 3BAlOTPAHCIHUPALMH KYJIbTYp B
@epranckoit nonuHe Ha 500 Mm*/roa. M3MeHeHHME CTPYKTYpbl TOCEBHBIX  KYJIbTYP
croco0CTBOBANIO YBEJIMUYEHHIO cTOKa peku ChIpaapbu B CTBOpE peKkH AKIKap B CPEJIHEM Ha
500 MM’ B roji, 4TO YIy9IIHIO BOAOOOCUEHHOCTh B HIKHEM €€ TCUCHHH.

D. U3menenue npoOyKmuHOU 00aU 3amMpam 800HbIX PecypCo8 6 pe3yibmame UsMeHeHUs
cmpykmypul Kyiomyp 6 @epeanckotl 0onuHe

3aMena mrolepHbl o3uMoil nmenuned (M2) cokparwno ucnapenue Ha 2 %, Torjga Kak
TpaHCOUpPALUUHU KyJIbTyp COKpaTwinch Ha 13 %. DTo mpeamonaraeT, 4To 3aMe€Ha JIIOLEPHBI
o3uMoi mmeHuned Ha 182 869 ra 3emeny PepraHckoil TONMHBI COKpaTWia 3aTpaThl BOIHBIX
pecypcoB Ha 736 MM’ B rox, ogHako 3(GGheKT BOLOCOEPEKEHHS ITOT0 MEPOIPHSITHS COCTABUI
Bcero 45 Mm’ B rog. IIponykTuBHaAss 10 3aTpaT BOAHBIX pecypcoB B (DepraHCKON NOJIMHE
cokpatuiack ¢ 0,74 no 0,71.

[ToceBbl MOBTOPHBIX KYJIbTYyp mociie YOOpKHM O3WMON MiIeHUIbl Ha 46 % 3eMenb moa
o3uMoi nmenunen (M3) cHuzniu norepu Tpancnupanuu 10 7 %, Toraa Kak ypoBeHb MCIIapeHUs
C MOBEPXHOCTHU MOYBHI OCTAJICS HAa TOM K€ ypoBHe. IIpu 3TOM mpoaykTHBHas [0jsl 3aTpar
yBenmunuuiack ¢ 0,71 no 0,72. Koraa 3amena KynbTyp Obula COBMEIIEHA CO CHHXKEHHUEM YPOBHS
rpyHTOBBIX BoJ (M4), ucnapenue cokparunock Ha 14 %, Torna kak TpaHCIUPALMU COKPATUIIUCH
Ha 9 % B CpaBHEHHUU C HAUYaIbHBIMU YCJIOBHSMU. DTH MEpPBI CIOCOOCTBOBAIU COEPEKEHHUIO
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BOJIHBIX pECypcoB B pasmepe 271 MM B roji, TOrja Kak 3aTpaTbl B IIEJIOM COKpaTUJIWCh Ha
759 Mm° B roa. [IponyktuBHas nomns 3atpat yBenuuuiacs ¢ 0,72 no 0,75.

3aMeHa xJjom4aTHUKa OBOIIHBIMHA Ha 47348 ra 3emens (MS5) He MOBIUAIO CYIIECTBEHHO
Ha 3aTpaThl BOJHBIX pecypcoB. Korma sta Mepa Oblla COBMENICHa CO CHIDKCHHEM YPOBHS
rpyHTOBBIX BoJ (M6), moTepu Ha ucnapeHue cokpaTuwiuch Ha 11 %, Torma xKak TpaHcHnupanus
yMEHBIIUJIACh TOJBKO Ha 3 %. DTa Mepa crocobcTBoBana coepexenuto 209 MM’ B TOJ BOJHBIX
pecypcoB, Torga kak 387 Mwm® B rojJl CTajo AOCTYIHO Ui BOJIOMOJIb30BaTENEd HUKHETO
teueHus. [IpoaykTuBHas nons 3arpat yBeauuunacs ¢ 0,74 no 0,75.

Korga mronepna Obuta 3aMeHEHAa O3UMOW TMIIEHUIEH H XJIOMYATHUK OBOIIHBIMU
KyabTypamu (M7), Tpancnupanuu cokpaTuiauch Ha 14 %, Torga Kak yMeHbIIEHHE HCHApeHUus
ObUIO0 He3HayuTeNnbHbIM. [IponyKkTMBHAs H0JsS 3aTpar cokparuiack a0 MuHMMyMa ao 0,71.
[ToBTOpHBIE KYJABTYpPHI MTOCTE YOOpKH NieHuI bl (M8) CHU3WIN COKpallieHne TpaHcnupanuu ¢ 14
1m0 7 % 06e3 CyIeCTBEHHOTO COKpAICHHUs] HUCIAPEHHs] ¢ MOBEPXHOCTH MOUBHL [IpomykTuBHas
noJs 3atpat ysennuuaack ¢ 0,71 go 0,72.
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CueHapwii UISMEHEHUS! CTPYKTYPbl KyIbTyp

0)
Puc. 1 - I3meHeHue BennuuHbl 3aTpaT (a) ¥ NpOAYyKTUBHON Joiu 3aTpat (0) mpu
pa3IMYHbIX CLIEHAPHUSIX Pa3MEILICHUS CeIbCKOXO03UCTBEHHBIX KYIbTYP

Korma aTo Meponpusitue Ob1J10 COBMEIIEHO CO CHI)KEHUEM yPOBHS T'PYHTOBBIX BOJ (M9),
3aTpaThl BOJHBIX PECYPCOB HA UCMIApEHUE COKpaTUIUCh Ha 14 %, Toraa Kak Ha TpaHCIUpPAMU Ha
11 % 1o cpaBHEHHIO C HayaJbHBIM pa3MEIICHUEM CEbCKOXO3SUCTBEHHBIX KYyNbTYp. Dddext
BOJI0COEpeKeHUs] cocTaBmil 269 Mm’ B roj, Toraa Kak 865 Mm® B roji CTaJo JOCTYIHBIM MJIst
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BOJIOTIOJIb30BATENe HWXKHEro TeueHus. [lpoaykTuBHas d0Js 3aTparT BOJHBIX PECYpPCOB
coctaBuia 0,74.

Pe3ynbTaThl pacdyeToB MpeCcTaBlI€HbIE HAa PHUC. 5 MOKa3bIBAIOT, YTO 3aMeHa KYJIbTYp Ha
opomaembeix nouBax @depraHckoil AOJHUHBI CHU3WJIA PACXOJOBAHME BOJHBIX PECYPCOB Ha
TpaHcnupauuu Ha 439 Mwm® B rox u HCTHapeHue ¢ MOBEPXHOCTH MOYB Ha 104 Mwm® B rox. dtu
JaHHBIE YKa3bIBAIOT Ha TO, YTO COKpalleHHWe TpeOOBaHWI HA OPOCUTEIHHYIO BOJIY OBLIO
JOCTUTHYTO B OCHOBHOM 3a CYET CHIKEHMsI TpaHCHUpPAIMU KYJIbTyp, TOTJa KaK COKpalleHHe
HEMPOAYKTUBHBIX 3aTpaT ObLIO BTOPOCTENEHHBIM. OIHOW M3 MPUYUH ITOTO SBISETCS OJIM3KOE
3aneranne YI'B na mimomaam 6onee 200 000 ra. Mcmapenne ¢ mMOBEPXHOCTH MOYB C CEPEAUHBI
HIOHS TIO CEHTSOph mocyie yOOPKH O3MMOW MINEHUIIBI COCTAaBISAET 65-220 MM Ha CYTJIUHHUCTBIX
nouBax npu YI'B Ha rmy6une 3 u 1,5 M, COOTBETCTBEHHO.

[IponykTuBHas 105 3aTpaT MOKET ObITh MOBBIIIIEHA HECKOJIbKUMU My TAMH. Mcnapenue ¢
MOBEPXHOCTH B JICTHUH MEpUON MOXKET ObITh TpaHCHOPMHUPOBAHO B MPOIYKTUBHYIO
TPAHCIUpPALMIO IMYyTEM I[I0CEBa IMOBTOPHBIX WJIM MNPOMEKYTOUHBIX KylIbTyp. Tak depmepsl
@DepraHcKoil JOJIMHBI BHIPAIIUBAIOT OTYPIbl, MOPKOBB, 000OBBIE KYJIBTYPbI, KyKYypy3y WJIH COPTO
nocsie yOOpKH 03UMOM MIIEHUIIBI, €CIH UMEIOT JOCTYN K OPOCUTENbHON BOJIE.

VYBenuueHue oTOOpa MOA3EMHBIX BOJ| MO3BOJHMT CHHU3UTh YPOBEHb TPYHTOBBIX BOJI,
COKpaTUTh HENPOIyKTUBHBIE 3aTpaThl M HAMpPaBUTh COEPEKEHHYIO BOJly Ha OpOUICHUE
IIPOMEXKYTOUYHBIX U MOBTOPHBIX KYJBTYD.

4. Bvieoowt

Pe3ynbraThl NaHHBIX HCCIENOBAaHUN IOKAa3bIBAIOT, YTO 3aMEHA BBICOKO BOJ03aTpPaTHBIX
HEINpPOJ0BOJBCTBEHHBIX KYJIBTYP HU3KO BOJI03aTPATHBIMU NPOJAOBOJIBCTBEHHBIMH KYJIbTypaMH He
IpHUBENa K 0XHJIAeMOMY COEpEXEHHUIO0 BOJIHBIX PECYpPCOB H3-3a OJIM3KOIr0 3ajJeraHus ypOBHS
IPYHTOBBIX BOJ. DTa Mepa MO3BOJIUIA CHU3UTh 3BANOTPAHCIIUPALUU KYJIbTYp U YBEJIMUYUTH CTOK
pEKM IS HUCIOJNBb30BAHMS HMIKE N0 TedeHuroo. OOHAKO CHI)KEHHE HBalOTPAHCIHMPALUU
JOCTUTHYTO 3@ CUET COKpAILEHUs] TPAHCIHUPALIUU KYJbTYp, & HE HENPOAYKTUBHOI'O HCIIApEHUs C
MIOBEPXHOCTH IOYBBI. Pe3ysnbTaThl 3THX HCCIEAOBAaHUN YKa3blBalOT HA HAJWU4HME Pa3JIMYHBIX
OMIMH ISl JIUL, IPUHUMAIOIIUX PEIIeHHUE, 1Sl YBEIUUYEHUS IPOAYKTUBHOM J0JU 3aTpaT BOAHBIX
pecypcoB. OHM MOryT yBEIWYUTH IUIOLIAAM IOJ IOBTOPHBIMM KyJIbTypamH, IpU 3TOM BCA
coepexeHHass Boja OyAeT HMCIONb30BaThCs B mpezenax DepraHCKOM JOIMHBI WM OHU MOTYT
CHOCOOCTBOBAaTh peajau3aldid MEPONPHUATHI IO CHI)KEHHMIO YPOBHS OJM3KO 3alleraloniux
TPYHTOBBIX BOJ. YBEJIMYEHHE OTOOpA MOJA3EMHBIX BOJ MO3BOJIMUT CHU3UTh YPOBEHb I'DPYHTOBBIX
BOJ M HalpaBUThb OTOOpPAaHHYI BOAY JMJs OpOIIEHHUsS MOBTOPHBIX KyJibTyp. Ilpm 3TOM
coepexeHHass Boja OyIeT MAOCTYNHA JJs BOJOIOJB30BATENCH PACMONIOKEHHBIX HIKE I10
teyeHuto p. Celpaapbsa. BHenpenue BogocOeperaronmx TEXHOJIOTUN ABISAETCS OJHUM U3 Ba)KHBIX
MHCTPYMEHTOB IO BBICBOOOXKJICHHIO BOJHBIX PECYPCOB JJISi OPOLICHHS MPOIOBOIBCTBEHHBIX
KYJBTYP, UTO SIBJISETCS 00BEKTOM OyAyLIMX UCCIIEIOBAHUM.
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CYB TAHKUCIUTN LLAPOUTUOA CYFOPULL
TEXHOJNNIOMT'MACUHN TAKOMUTTTTALLTUAPULL MYAMMOIJIAPH

M. A. Aénaxynoe, b.1ll. Mamaxyooe
KMuu

Mavaymku, KUIUIOK XYxHcaiueu dKUHIAPUHU CY2OPUWLOA MEHCAMKOP MEXHOL02UANAPOaH
Qotioanranuw Oupunuudan  cy8  pecypcirapudan — ouudaranuul - camapadopiuSuHu
OWUPCA,UKKUHYUOAH CY20PUNAOULAH ePIAPHUHE MeNUuopamue Xonamuea uicooutl mavcup
amaou. AvHu UKKUIAMYY WYPIAHUUL HCAPACHUHUHE 00U OJUHAOU.

Pecnybaukamuzoa cys maukuciueurune Uuioau uuiea owud oOopumiu Ky3amuimorod.
Aunugca 2011 tun oexkownap yuyn 3He oeup uun oynou. Iy myghatinu xam masdxncyo cye
pecypcaapuoan mexcamau Qouoaianuws 6a cy8 MaHKUCIUSUHUHS OJIOUHU ONUW MACALANAPU IH2
oonzapd myammonapoan oupu 6yaub xoamoxoa. Ly 6oucoan xam mamiakamumus mukécuoa oy
bopaoda KeHe Kyiamiu uwiap oaud 6opuimoroa.

Xo3zupeu wapoumoa 3He MeNCAMKOp MeXHON02UANAPpOan Oupu Oyrean momuuiamuod
CY20pUUL  MEXHOJNOSUACUHU HCOPUTL DMUW  KUWLIOK 6a CY8 XYUCANUSUHUHZ OdHZ 0013ap0
MYamMmonapuoan oupuea atiaHou.

Kupuw

byryru kynra kenu6 PecnmyOnukamu3ga CyB  Ba  CYFOpPUII  TapMOKJIapHJaH
dbolganaHUIIHUHT SHTH THU3UMU ByxXyara keatupungu, «CyB Ba cyBiaH (oiianaHuin
tyrucuganru KonyH xaérra TtanOuk KwiuHau, depMmep Ba JexXKoH xyxamukiaapuaa «Cys
HMCTEbMOUMIIAPU YIOIIMAJapu» TalIKUI KWIUHAW. JIekuH Xo3upraya KUIUIOK XY>KaJuk
SKMHJIAPMHMU CYFOpHIIJA acoCaH JCKUPraH TEXHUKa Ba TEXHOJIOTHsuIapAaH Qoiinananuo
kenuHMokaa. JKymiagan 6apua KUILIOK XYKalUK SKUHJIApU CYFOPHUII, IIYP FOBUIL, TYNPOKJIa
HaMJIMK 3aXUPACHHU BY)KY/Ira KEJITUPHILI yUyH CYFOpPHUILIAp ep yCTuAaH sratiad éku 6octupud
CYFOpHUIIl yCyJUIapu OWJIaH amajira OIIMPWINO KeIMHMOKaa. buHoOapwH Oapya SKUHIApHU
ETUIITHUPHIL TEXHOJOTHUSCH 11y CYFOPULI YCyJJapyu OMiIaH y3BUi OOFJIaHTaH.

Ep yctuman sratnal cyropumga Kym TagOupiap Kya Kyud OwinaH Oaxxkapuiaiu, SHT
MYXUMHU KHUIUIOK XYXKaJUK JSKUHJIApU y4yH 3apyp Oynran cyB Oy ycynna Tanald KWJIMHTaH
Mebépra HucOaran 25-30 % oprtukda capdruananu, OyHIAH TalIKapu, CYFOPIJIAJIUTAH JIKUH
MaiijoHu Oyinua TynpokHUHT ¢aos katiaMunu (70-100 cm) Oup Tekucaa HaMUKTUPHIL MyMKHUH
sMac. JraT TyOWra COJIMHTaH MHUHEpaj YFUTIap CyB OujaH IOBUIMO €KW KyHH KaTiamiapra
MUMWINO, yhapaanr QoiganaHuml gapaxacd Kamasaud, MebEpUIaH OpPTUKYA CYFOPHII
TYNPOKHUHT  MEIMOPATHUB-IKOJIOTHK  XOJIATHTa, KOJUIEKTOP-30BYp TAapMOKJIAPUHHHT  HIII
(daonusTura canbuii Tabcup Kypcaraau.
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Tapakkuili 3TraH >KaxOH MamJakaTjapuia y30K HWIIap JaBOMHJAA KHIIUIOK XY>KaJuK
SKMHJIAPUHU CYFOPUILZA SHI 3aMOHAaBHH TeXaMKOpP, KOMIIbTEpJAITHPUITaH TOMYUIATHO
CYFOPHIII YCYJUJAH KEHT (poiiaiaHud KeJIMHMOKIa.

Yer 51 Ba Y30EKHCTOHHMHT LIy COXa ONMMIAPHM XaMAa MyTaXacCHCIapd TOMOHHIAH
TOMYMJIATHO CYFOPHUINI YCYJIM TE€XHHKA Ba TEXHOJOTHsJIApHra HucOaTaH ad3aulMK TOMOHJIApU
MabJIyM Japakaja ypraHuiras.

Xo3upraya YTKa3wiraH WIMHH TaJKUKOT HaTH)XXajlapura Kypa TOMYWIATHO CyFOpHII
yCylIuaa 3KUH Typhapu Oyinua 1 ra maiinonma sratnad cyropumra HucOataH 40-55 % raua
cyBHU Texanumu 1,5-2 6apobap MexHar capuHu kamaiumu, 35-40 % raua MuHepan
YFUTTAPHUHT TEXAJIUIIN, TaXTa XOCUIAOPAUTruHY 8-10 11/ra ra Kynaluim aHUKJIaHTaH.

Keiinnrun unnapaa V36ekncTonaa XaM TOMYHIATHO CYFOpHUII yCYJIM TEXHHKACH Ba
TEXHOJIOTHSJIAPUHU ApaTUIl Xamaa yJapHU WIMUHN Ypranum Oyinuya TaAKUKOT HUILJIApH OJIHO
Oopunmokaa. MamiakaTuMu3ra Xo3upraya KeJITHPWITaH TOMYMIJIATUO CYFOPHII TEXHUKallapu
acocan 4yer MmamakatiapaaH (Mcpown, Typkusa, I'epmanus Ba X.K.) XKyJa KaTTa MalOnar
xucobura cotu0® OJMHTraH. bByHIaH TamKapu KENTHPWITAaH TOMYWIATHO  CYFOPHII
TeXHUKAJTAPUHUHT XKyJla KYN 3JeMEHTIAapH OW3HUHI Typid MKJIUM TYNPOK Ba MEJIHOPATUB
mapouTumusra Moc kenmaiiau.lllyHuHr ydyH XaMm MaxajuiMil mapouTiapHU XHcoOra ojraH Ba
yJlapra MoOC KeJlyBUM CYFOPHUII TEXHOJIOTMsUIApUHM MIIa0 YMKHUII Ba yJIapHU XOPUH STHII
MYXHUM Macajanap/ian Oupu 0ynud xucoOaaHaIu.

Mamepuannap éa memoonap

IOKopuaa KenTHpUIraH MyaMmMonapaaH keanmb umkkan xomma TUMH Ba Y3®A Cys
MyaMMOJIapy MHCTUTYTH OJUMJIapU TOMOHUJAaH NacT OOCUMIIM TOMYMIIATHO CYFOPUII TEXHUKACH
spatwind. bynanan tamkapu “lllypran” raz kum€ Maxkmyacw KOIIUAA Maxcyc OYJINM TalIKHI
STHNIraH Oynub, y XWTOH TEXHOJOIMSCUIa acOCJIaHraH XoJJla MaxaJlJuil I[apouTra Moc
KeNaJuraH TOMYIJIATUO CYFOpUII TEXHHMKAa Ba TEXHOJOTHACHHM WNUIA0 YWKapHUIIra
HYHaNTUPUITAHIUD.

ToMuunatu® CyropUIIHUHT OOIIKAa CyFOPHIL yCyJUIapura HucOaTaH KyAa Kym ad3amink
TOMOHJIapu MaBxyA. byHna cyB pecypcmapu 45-55 % raua Ttexanagu, HOTEKHC €pJIAPHU
CYFOpHUII MMKOHHM OVyiiaau, CyFOPUII MIUIApW SHTWJUIAIAN, MUHEpaAl YFUT Ba MEXHAT cachu
KaMasiI Ba CyBHUHT TYIPOK 03acHUJaH OyFJIaHUII jKaJa/NIMIM KECKUH KucKapaau (1-pacm)
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1 pacm - Orarnad Ba TOMYIIIATHO CYFOPUIIIA TYNPOKIAaH CYBHUHT OYFIIaHUII JKaaJUTUTH

Ym0y sSHru spaTWwiral TOMYMAIATHO CYFOPHIN TEXHUKACUHU PecrmyOmuKkaMU3HUHT Typiu
UKJIMM, TYNPOK, THAPOJIOTUK, MEIHOPATHB IAPOUTIAPUIA STUILITHPIIAJANTAH KUIUIOK XY KAIHK
SKHMHJIAPUHU CYFOPUIIJIa KYJJall Ba Xap OMp MabiayM IIApOUTIapla SKUH Typiapu YUYyH SHTU
TOMYMJIATHO CYFOPHII TEXHHKA DJIEMCHTIIAPHHU YPraHWII Ba yJIAPHU TaKOMHJUIAIITHUPHUIN yTa
MYyXHUM J0713ap0 Macayia XMcoOIaHau.
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[lynnan kenub YUKKAaH X0Jia Ou3 macT OOCUMITM TOMYMIIATAO CYFOPHIN TCXHUKACHHIHT
camapanopiauruin Kamkanapé BunmostuHuHr Kapmm Tymanura terunuim «Axkman HMkpomoB»
bepmep XYKanuru Xy ayauaa CHHa0 Kypuiiau.

X¥Kalmuk TYNpPOKJIapu ¥ypTaya MexXaHUK TapkuOiaum ou OYy3 TynpokjapaaH wubopar
O0ynub,cu3oT cyBimapu carxu HWwin  gaBomupa  3,20...4,10 Mm.uyKypimKAa OKoOWiamraH Ba
2,79...3,51 r/n atpoduaa muHepanuzanusara sra. Tynpok HIypiaHuil Japakacu KaMm Ba KHCMaH
ypTaya miypJiaHras.

Maiinonu 1 ra man ubopart Oynran,ry3a OunaH OaHA XyayAra TOMYUIATHO CYFOPHII
TU3UMU YPHATUIIIW Ba CYFOPHUIL UIIUIAPU aMaJira OLIHUPHUIIIHN.

TaxxpubanuHr acocuii Makcaau MacT OOCHUMIM TOMYMIATHO CYFOPHUII TEXHHUKACH
3J€MEHTIApUHHU YpraHUIll Ba alipuM 3JIEMEHTJIApUHU Xap OUp MKIUM, TYHpPOK , TUAPOreO0JIOTHK,
MEJIMOpaTUB IIApOMTIApPra Ba 3KMH Typjapura Mocjad TaKOMWIIAIITHPHUII Xamjaa Iy ycyl
OwnaH fy3a y4yyH MYTaauil CYFOpPUII TapTUOU(CYFOpPUII COHM, MYJJaTd Ba MEbEPU)HU
aHuKIamgaH ubopaT Oynrawnauru Typaiaun Ou3 TEerummu yiadam Ba (PEHONOTHK Ky3aTHII
ULUTApUHU 0JU0 OOpAUK.

Jactnabku Taxkpubanap HaTHXKalapu LIYHU KYpCaTIUKU,XaKUKATIAH XaM CYFOpUII y4yH
KaM CcyB capdruaHau,MaiiloH OeroHa yTiapaaH Xoiau OYynaM Ba KaMm MexHaT capdu
Ky3aTUIAU.AMMO  KYJIJaHWITaH TOMYMJIATTUWIAPHUHT  yTa IONKA MIIJAHTAHJIWUTH  Ba
OMKUPIUTUHUHT KaMIUTH Tyainu Ou3 peXIAIITHPWITAaH CYFOPUII MEBEPHHM Y3 BaKTHIA
eTka3u0 Oepa onManuk.Hatwxkana Fy3a IoHanam AaBpUHUHT OXUPH Ba TyJUIAIIHUHT Oommmia
Tynpok ¢aon karaamuaaru Hamiauk atura 40-50 cMm uykypiukka etud 6opau xomoc. Ly 6owuc
Oy maBpla Fy3a Mebep Japakacuaaru CyBHM y3iamrTupa oiamaau. Ymoly Taxpuba Ounan Oup
KaTopaa yrran xyxamuk Humuaa “IIypran” raz3 kumé MaxkMyacu KouIMJard Epaamuu
xyxkanukHUHT 100 ra mMaiiioHua XaM TOMYMIATUO CYyFOpUII TU3UMHU cHHA0 Kypuinau. by epna
XWUTOW TEXHOJOTHSICUTa acoClaHraH Tu3uMaaH Qoigananunau. Mailinqonra 8 anpen KyHH
SKMATaH 4yurut 14 anpenga TynuK yHuO uyukau. Fy3a umnOapr umkapuO,mioHanam ¢aszacura
kupray,13 maiima l-cys GepumamBynma xamm 200000 m° (rextapura 200 M 1aH) CyB
o6epunau.lllynnan cyur tynpok Hamuuru 60-65 % xonatuaa 5...9 KyHIaH CYHT KeHHHTH CyBIap
6epu6 Gopmian.Bynna cyropum mebepu 360...400 M°/ ra Hu Tamxumn stmn. LlyHmai kuimn6
BereTanus aBpu JaBoMHAa ,IbHHU 17 aBrycrrada rysa xamMu 14 mapta cyropuiau. MaBcymuii
cyFopuir Mewbepu 5684 m’/ra 6ymam.Cyropuin CyBH OWIaH OMpragukga >PUTHITAH XOIJa
MabJaHIN VFUTIAp xaM Oepu® Oopwiau. MyBcym naBomuaa >xamu 146 xr/ra xapOamua, —
167 xr/ra xanuii Ba 353 kr/ra ammuak cenurpacu 6epuwinu. CyFopHIl MebepH KaMJIUTH XHCOOHTa
cyB Oepwuin raBoMuisiurH 6...8 coatnan uoopar 6ynau. Oxupru cyB 17 aBryct KyHu Oepriiin Ba
ceHTs0p Oomunapuja maxra TepuMura Kupumuiaan. Jlactinabku xucobmapra Kypa XOCHIIOPIUK
27,1 u/ra arpoduna 6ynau.

bynnan rtamkapu “IIypran” raz kuM€ maxmyacu xomuitiuruga Kapmwm tymanuna
2011 iimnma sna 50 ra malgoHJa IOKOpHAAa TaBCH(JIAHTAH TEXHOJIOTHS CHUHAO KYpPUIMOKIA.
JlacTnabky Ky3aTHILIapra acocjaHraH XoJiga ILIyHJIAl XyJiocara KeJauIl MYMKHHKH, >XKOpUH
XYXKaAIUK WUIJard CyB TaHKUCIHWIHUIa KapamaclaH nmaxta Xocuiu rexkrapura 40-42 neHTHepHU
TAIIKWI 3TUIIA KYTUIMOK/JA.

IOxopuaarunapian myHaai xyaoca KU MyMKHH:

- Taknud  sTmmaerran  mact  GOCHMMIM  TOMYMWJIATHO  CYFOPUII  THU3UMHUHH
TaKOMWUIALITUPULI, YOy THU3UMHHU KyJUlalla TYNpPOK MEXaHUK TapKuOu, TIeoJOoruK Ba
THIPOTEOJIOTHK IIAPOUTIAPHU XUCOOTa OJHII MaKcaara MyBO(pUK.

- Tomynnatu® CyFOpUINIHM XaBO XapopaTd HUcOaTaH NACTPOK OVYiAraH TOFOJIAU
Xyoyajgapuja KyJTaHWITaHJa siXITF HaTHoKajgapra SpULIUI MyMKHH.

- XuTtou TexHojoruscuHuHT Kamkamnapé mapoutuaa Xy camapa OepHII Ky3aTHIIIH.

- XOCWJIIOPIMKHUHT HUCOAaTaH MNacT OYIMIIMHU TYNPOK TaOuMii yHYMIOPIUTMHUHT
NACTJIMIY,0€pUIral MabJaHIM YFUTIAD MHUKIOPUHUHI KaMJIMTH Ba OXMPIM TEpUMJAru nact
HABJIM MaXTa MUKJIOPUHUHT XUCOOTa OJIMHMAraHJIuri OUIaH acociall MyMKHH.
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IRRIGATION EXTENSION DEVELOPMENT IN CENTRAL ASIA:
EXPERIENCE FROM WATER PRODUCTIVITY IMPROVEMENT
PROJECT OF FERGHANA VALLEY

K. Jumaboev, Mohan Reddy Junna, S. Muhammedjanov, O. Anarbekov
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Abstract

Extension is vital to the development of irrigated agriculture especially in Central Asian
countries, where countries transformed from planed to market economies after independence.
These transitions also influenced to impose new institutions in agricultural sector in order to
implement new water and land forms introduced by Central Asian countries. This paper
examines how irrigation extension successfully implemented in Ferghana Valley in order to
deliver hydro and agro knowledge to farmers through proposed new innovations system within
SDC funded Water Productivity Improvement project and also provides information impact of
project intervention to satisfy farmers needs and overall improving their livelihoods.

Keywords: Irrigation, extension, water productivity, innovation cycle

Introduction

Agricultural extension is vital to the development of irrigated agriculture. The extension
service is responsible for simplifying research information and delivering it to farmers in an
effective and easy to understand manner. The extension service is also a feedback mechanism to
researchers on problems faced by farmers (Bhuiyan, 1978). The research-extension-farmer
relationship should be viewed as an interdependent and inter-related continuum.

The challenge for researchers today is to develop economically viable technology that is
easily adaptable to the rural society. Much of the developed world has traditionally followed the
paradigm where research is conducted at universities and the resultant technology is transferred
through various extension mechanisms to the producer (Tollefson, 1992). Watkins (1990) states
that the United States land grant institutions follow a 'top-down' model of research and
demonstration where farmers are the passive recipients of research results based on perceived
needs identified by scientists with little input from the end-user. Here, scientists are the source of
creative thinking. New technologies developed are passed to the extension staff who refine the
technology and disseminate it to producers in an easily understandable manner.

According to FAO (1984), public agricultural research institutions often have poor
relations with extension agencies. The World Bank (1985) states that bridging the gap between
research and extension is the most serious institutional problem in developing research and
extension programmes. Extension workers often see researchers as working in an ivory tower
generating technologies not applicable to the farm, whereas researchers often question the ability
of the extension agents to perform their jobs effectively (Quimsumbing, 1984).
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Agriculture is at the forefront development objectives of Central Asian Republics —
Kyrgyzstan, Tajikistan and Uzbekistan. Since independence these countries have undergone
transition from centrally planned economies to market oriented economy. The needs of three
central Asian countries for improved agricultural extension are not yet similar. There is clear
need that formal agricultural extension services revitalized (Kazbekov et.al.)

Water is not only a key but a crucial resource in Central Asia. Inefficient managerial
arrangements after the collapse of the Soviet Union have resulted unreliable, inadequate and
inequitable water distribution for irrigation, excessive water use, significant water losses and
consequently water logging and high drainage volumes which all exacerbate the potential for
conflict. At field level, irrigation methods applied are extremely wasteful, so that many fields
suffer from over irrigation, water logging, and salinity. Inadequate irrigation practices are
therefore often a major reason for the low crop yields observed in the region.

The project objective is to strengthen the capacity (in terms of knowledge, extension
material and methods) of the different actors in the agricultural innovation system through
strategic alliances for conveying solid and adapted extension messages relating to water
productivity improvement at plot level to the farmers.

The WPI project focuses on the generation, transformation and dissemination of water-
related knowledge to improve crop and water productivity at farm/plot level. It is acknowledged
that for improving water productivity, both, agronomic management and water management have
to be addressed. The project develops strategic alliances with national partners in the three
countries that are disposed to generate, translate and disseminate agro-technical knowledge and
provide them with hydro-technical knowledge and experience from the development projects in
the region. The approach called “Innovation Cycle (Figure 1.) was applied in the WPI-PL project
in the territory of Fergana valley separately for Uzbekistan, Kyrgyzstan and Tajikistan The goal
of this cycle is to develop and disseminate technologies on water productivity with the
participation of several actors. These are:

. Scientific Research Institutes
. Information Center
. Disseminators

The main task of all Innovation cycle were participants is to define needs of farmers and
recommend solutions for the problems by demonstrating and implementing technologies to
increase water productivity. “Technologies” can be either irrigation or agricultural practices or a
combination of both.

Id entification of

farmers
needs/dem ands
n'

P la hNg and execution
of on farm/on plot
adaptive research

I @l

Critical analysis of and
Dissemination of linking results with
improved water, land actors/service providers
and crop productivity in water distribution, land
management rehabilitation and

approaches drainage and agronomy

T v
Id entification of key

Training of messages, inform ation

dissem inators products and
transmission /
distribution actors

\ Inform ation to and /

inform ation of trainers

Evaluation of
adaptation and results

Figure 1 - Proposed Innovation cycle
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In general all involved actors understand their role in the innovation cycle well. All
activities are targeted at facilitation of solving farmers’ problems. All recommendation and
proposed technologies were prepared based on problems indicated by farmers. In order to test
innovation cycle project institutional structures have been developed in Kyrgyzstan, Tajikistan
and Uzbekistan (Figure 2) including
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Figure 2 - Institutional structure of Water Productivity Improvement Project

Research institutes, information centers, disseminators and selected 26 farmers field and
to show effectiveness of delivery of information and finally improving water productivity within
and outside of the area.

Project implemented in Ferghana Valley. Ferghana Valley is located southeast part of
Central Asian region and eastern part of Aral Sea basin. It is almost entirely surrounded with
mountains (Ala-Tau range in the North, Tian Shan Mountains in the East and Alay Mountains in
the South), with the narrow mountains western opening through Syrdarya river drains into the
lower basin of Aral Sea. Large part of Ferghana Valley lies in the Republic of Uzbekistan,
northern and eastern fringes located in Kyrgyz Republic and west and southwestern part lies in
the Tajikistan.

The living standards of the rural population in Fergana Valley are largely dependent on
irrigated agriculture and improvements of agricultural practices. Investments in appropriate
irrigation infrastructures and drainage are required to support the promising sectors of rice and
silk cocoon production. While cotton cultivation is predominant, fruits and vegetables are also
grown by individual farmers on a smaller scale.

This paper examines how irrigation extension successfully implemented in Ferghana
Valley part of Central Asia through SDC funded Water Productivity Improvement at Plot Level
project, which covers some parts of South part of Kyrgyzstan, Northern part of Tajikistan and
Eastern part of Uzbekistan. And how project met farmers needs in terms of delivering irrigation
and agronomic knowledge for improving crop yields and water productivity in selected areas of
Ferghana Valley. Also how farmers linked to national research institutes through introduction of
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innovation cycle and moreover how project could be model for other Central Asian countries to
fill up gap between farmer and researcher in order to introduce irrigation technologies on farm
level to achieve potential water productivity and improving livelihoods of farmers in the region.

Materials and research methods

Impact Assessment Survey was conducted in the frame of the project in order to assess
performance of partners involved in innovation cycle (Figure 3), number of technologies
including farmers innovations, which are disseminated and adopted by farmers, to what extend
technologies adopted and applied by farmers at plot level. And also assessment of satisfaction of
farmers with the given knowledge and training and overall how project contributing in
increasing farmers income.

Impact Assessment

Innovation cycle Adoption of technologies Farmers satisfaction

— sl

Figure 3 - Impact Assessment

It consisted of three main activities:

- survey among farmers trained and non-trained farmers

- Interviews with disseminators

- Discussion with representatives from the information centers and research institutes.

To conduct the survey among farmers and disseminators 2 types of questionnaires were
developed and agreed with WPI PL project staff. The questionnaire for farmers consisted of 24
questions and the questionnaire for disseminators of 9 questions. For the farmer survey 6 trained
farmers and 6 not trained farmers from each country were interviewed. In total 36 farmers (18
trained and 18 not trained) were involved. In Tajikistan the monitoring covered 3 districts, in
Uzbekistan 6 districts and in Kyrgyzstan 2 districts. In total 11 districts from all three countries
were covered. Trained farmers for the interviews were chosen randomly from the lists provided
by the disseminators. The non-trained farmers were chosen in the neighborhood of the trained
farmers. The interviews were conducted between 9™ and 21% of April. Representatives of the
disseminators were accompanying interviewers to identify the farmers. Interviews with
representatives of disseminators, information centers and research institutes were conducted as
discussions in the form of semi-structured interviews.

Results and discussions

The innovation cycle seem to work successfully in Ferghana Valley. Innovation cycle
created platform between farm level and research institute through information center and
disseminators to transfer water knowledge, proposed recommendations to farmers. The impact
survey results clear indicated that productivity increased about 6-20% in their field and farmers
who got training saved 10-30% of water. All partners of the innovation cycle underlined that
they receive full support from each other in case of problems and that there is a close interaction
between all links nowadays. According to respondents from time to time representatives from all
actors participate in trainings and demonstrations at farm level. This helps particularly research
and information centers to meet with farmers, to better understand farmers’ needs and to identify
the most appropriate reaction for these needs. Farmers adopted proposed recommendations such
as short furrow irrigation, drip irrigation, irrigating according to irrigation norms, technological
scheme for irrigation, organizing water accounting system on farm level and etc. Due to use of
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technologies of the project, stakeholders reported a reduction of conflicts in the project area
within the last years and water savings of more than 20 %. Farmers satisfied with the project and
following project recommendations in their respective areas. Actors in innovation cycle working
closely to each other and Research institute working directly with the farmers and researchers
seeking solutions from farmers perspective. Trainers reported that they receive package of
instruments and technologies from information centers in farmer friendly language and
disseminating among famers. Due to project conducted trainings farmers now able to measure
water on farm level. In general Innovation cycle successfully implemented in Ferghana Valley
and farmers acknowledged that they benefited from the project. Proposed innovation cycle could
be model for other countries if potential actors exist to establish links such as research institute,
information center, trainers to bridge gap between research and farm level.
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BIUAHWUE BOOOYYETA U 3ATBOPA HA PACINPEAENEHUE BOAbI B
ACCOLMNALNAX BOOOMOJIb3OBATEJIEU

b.1II. Mamsakyoos, K.M. /Kymaboes, Moxan Peoou /[»cynna
IwWMI

B cmamwve npedcmasnenvt npobiemul, 803HuKarOWUE U3-3A OMCYMCMBUS 800OMEPHLIX U
pecynupyiowux coopyxcenu 6 ABII, a maxoce nymu ux npeooonenus. J{anvl pe3yibmamol
OCHAWeHUs 000OMEPHBIMU YCMPOUCMBAMU U PeLYIUPVIOWUMU 3aMBOPAMU 8 MOUKe NOOAUU 800bl
Ha ¢epmepckux xosaucmeax Pepeanckou donunvl. Oceewjenbl 60NPOCHl BAUAHUSL 8000YYemda U
3ameopa Ha pacnpeoeierue 800vl 8 4-x nuromuvix ABII.

MeTonuka

B craTthe mpuBeneHbl TpeOOBaHUS K CTPOUTENBCTBY BOJOMEPHBIX YCTPOMCTB U 3aTBOPOB
Ha pachpeelIuTeNIbHON ceTn pepMepckux Xo3sSUcTB. [IpoaHaTu3upoBaHO pacmpeIesiecHHe BOJIBI
Ha XJIOMKOBBIX moiisiXx. IIpoBeneH aHanu3 pacupeneneHus OPOCUTEIBHON BOJIBI, YIyUIICHUS
BOJIOPACTIPE/ICIICHUS W YMCHBIICHUS KOH(MIUKTOB MEXIy (EpPMEPCKHUMH XO3SHCTBaMU U
MECTHBIM HaceJIeHHUEM U OTACIbHBIMH (epMeEpaMHu.
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BBenenue

B manoBogHble TOABI OCOOCHHO aKTyalbHOH sABIAeTCS MH(POpMaLUi O KaKJOW Karuie
BOJIBI, TIOJJAaHHOW Ha opomaemoe mose. Jlyist ydera oObéma BOXBI, MOJAHHOW B (hepmepckoe
XO035IUCTBO, HEOOXOAMMBI BOJOMEpPHBIE ycTpoiicTBa. [[st ompeneneHuss Hy>KHOTO KOJIMYECTBA
BOJOMEPHBIX YCTPOHCTB M MECT HUX CTPOUTEIbCTBA IPOBOJUTCA HATypHOE oOcCIen0BaHUE
BHYTPHUXO35HCTBEHHON MppUranMoHHoi cetu cnenuanucraMu ABIIL. B 3aBucumocTu ot pacxona
U Ka4yecTBa BOJBI, a TAKXKE YKIOHA MECTHOCTH ONPENEIAIOTCA HEOOXOUMBbIE TUIIBI BOJOMEPHBIX
YCTPOMCTB U IPUOPUTETHBIE MECTA UX CTPOUTEIILCTBA.

B nenanexkom npomom ABII 1 ux wieHsl He ObUIM 3aWHTEPECOBAHBI B BOJOCOEPEKEHUU
U M3MEPEHUHU TMOJYYECHHOM BOJBI, MOTOMY 4YTO IUIaTa 3a YCIYyTM IO gocTtaBke Boabl B ABII
npousBoauiach mnorektapHo. IlomHoe ocHameHne (epMepcKuX XO3SMCTB T'HAPONOCTAMHU
MO3BOJIUT BHEJAPUTHh 00BEMHBIN Mmoaxoa K omaare 3a yciayru ABIL. Peanuzamus storo moaxoma
SABUTCSl Ba)XKHBIM IIAroM Uil ycToWuumBoil pabotel ABII. Bcem u3BEeCTHO, UTO OCHAIIEHHE
BOJOMEPHBIMH COOPY>KEHUSIMU KaHAJIOB Ha ypOBHE (epMEPCKUX XO35AUCTB MOTpeOyeT OONbIINX
KalUTaJbHBIX BiIOXKEHUH. [l okasanus (QuHAHCOBOH mOMOIIM (EPMEPCKUM XO3AUCTBaM,
mBennapckum areHTcTBoM SDC uepes npoekt «IloBbllieHHnE MPOIYKTUBHOCTH BOJIbI HA YPOBHE
nosisi» (WPI-PL) Obimu BeIZICICHBI CPEICTBA 711 CTPOUTENBCTBA BOJOMEPHBIX YCTpoiicTB B ABII.

ITo pe3ynbraram obcnemoBanus i PecryGauku Y30ekucTad ObUTH BBIICJICHBI CPECTBA
1. cTpouTenbcTBa 385 €. THAPONOCTOB pPa3jIuyHOro TuUma U 376 eA. peryiaupyronmx
coopyxeruit Ha 9 munoTHBEIX ABIT @epranckoit nonuue (cMm. puc. 1).

W3 puc. 2 BUIHO, YTO 70 CTPOUTEIHCTBA OJUH THAPONOCT obciyxuBan 44-547 rekrapoB
OpoIIaeMoOil 3eMJIH, a MocJje 3aBepuieHus: cTpoutenbcTBa 26-129 ra. ABII «Kamumxan Ymapos
Mupo6» u ABIT «Konupxkan Ab3aMikaH» MMOKa HE TOJHOCTHIO OCHAIICHBI THAponocTaMu. Hamu
pe3yibTaThl MOKa3bIBAIOT, YTO PEKOMEHAyeMasi 00CIyKrBaemMas U0 b OJJTHOTO THAPOIOCTa B
ycnoBusax ®epranckoii nonunHsl cocrasisieT 30-35 ra.

B pesynbpTare BBIMOJHEHUS CTPOUTEIbHBIX pador B 2010-11rr., ObBUTM MOJHOCTHIO
ocHamiensl cieaywomue ABII B ®epranckoit mommne: ABII «Axpop Mwupod Mymunxany,
®epranckoro paiiona u ABII «Kamumkan YmapoB mupo0» Tanuiakckoro paiiona ®epraHckoit
obnactu, ABII «Tomunm Kynu», MapxamaTtckoro paiiona AnamkaHckoi oOmactu u ABII
«Kazaxxxan ConueB» Hamanranckoro paiiona Hamanranckoit o6mactu. B stux ABII nonaua
BOJBI B KaxJoe (epMepcKoe XO3SHUCTBO yUHMThIBallach aBTOHOMHO. MHQopManus o mogaHHON
BOJIE U YPOKaWHOCTH JI0 U TOCJI€ OCHAIIEHUS BOJOMEPHBIMHU YCTPOMCTBAMHU U PETYJIHUPYIOUIUMU
3aTBOpaMu OblTH TonydeHsl y crienuanuctoB ABIIL. 1o monydeHHBIM AaHHBIM O MOAAHHOM Ha
XJIONIKOBOE I0JIE BOJIE M YPOKAMHOCTH XJIOMYATHUKA OBUIO pPAacCUUTAHO CIpPABEJIMBOE HU
paBHOMepHOE pacnpenaeneHue Boabl B 4-x muinoTHbix ABII. Huke, Ha puc. 3 u 4. nokaszaHbl
pe3yJIbTaThI pacipeaesneHus Bobl B mIoTHHIX ABII.
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Puc. 2 - O6cnyxuBaemas miomaap ruAponocToB B nuiaoTHEIX ABII ®depranckoil 10auHbI
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Puc. 3 - CnpaBennuBoe pacripezeneHue Boasl B muioTHeIX ABIT @epranckoit gonuxe
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W3 puc. 3 BUAHO, YTO €CIU MPHUHATH paclpeiesieHne BObI CIPaBEIJIMBEIM B HHTEpBAJeE +
10 %, na 2009 rogy 6wu10 pacnpenesneHo crnpaBeanuBo 24-83 %, na 2010 r. - 28-80 %, a mocie
CTPOUTENbCTBA THAPONOCTOB M 3aTBOpoB - 42-100 % (2011 r.). Huskuii nokazarenb 42 %
nokasbiBaet, 4to ABII «Komummkan VYwmapoB wmupo6» Tamurakckoro paiiona depraHckoit
o0yacTu ObLIO HE MOJTHOCTHIO OCHAIIEHO THIPONOCTAMH U 3aTBOPAMHU.

U3 puc. 4 Buano, uto B 2009 roay: ABII «Komumxan Ymapos mupod» (85 %) u «Tomun
Kyam» (58 %) pacrpeneneHue BoJbl ObUIO OTHOCUTEIHHO PaBHOMEPHBIM, B OCTalbHBIX 2-X ABII
«Kazaxxan ConueB» u «Axpop Mupod MyMuHKaH» BOJBI OBLIO MOTYYEHO OOJIBIIE MOTPEOHOTO
konuyectBa. B 2010 romy pacnpeneneHue Mexay (epMepCKUMHU —XO3SiCTBaMU  OBLIO
caenaytomum: 55-70 %, a mocne 3aBepIICHUs] CTPOUTEIBCTBA THAPOIOCTOB U 3aTBOPOB: 71-81 %
(2011 r.).

Hwxe mnpuBenena kparkas uHpopManus o0 WMeEOHIMXCS MpoOiemMax Ha MecTax Jo
CTPOUTENBCTBA THAPOTOCTOB U 3aTBOPOB:

He 65b110 3aTBOpa ¥ THAPONOCTA HA PACTIPECIUTEILHOM y3IIe.

depmep HE MOT CBOEBPEMEHHO MOJTYUYUTh OPOCUTEIBHYIO BOY.

BomoobecrniedeHHOCTh PepMEPCKUX XO3SHUCTB ObLTa HU3Kasl.
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Puc. 4 - PaBHoMepHOe pacnpeaeneHue Boasl B muiaoTHbIX ABIT @epranckoit nonnne

CymectBoBai TIPOOJIEMBbI pactpeieieHus BOJIbI MEXIy (PepMEepCKUMH XO3SMCTBaMH,
OTJIEIbHBIMU (hepMeEpaMH U MPHUYCaTCOHBIMU yUYaCTKAMH.

[Ipo6nema momauu BoABI B KOHIIEBOM YaCTH KaHaA.

Hmennch OecKOHEYHBIE CIIOPHI MEKIY NMPEACTABUTENIMH (PepMEPCKUX XO3ANUCTB.

Nmenace Gomnpinas GuabTpamus BOJIBI IPH BOJIOPACIIPEICICHUH.

BriBogbI:

[Tocne ocHamieHuss OTBOJOB T'HAPONOCTaMU W 3aTBOopaMu B 3TUX ABII Obumu perieHs
BbIIIEyKa3aHHbIE MPOOIEMBI, a TAKXKE HAa MECTax ObLIN MPOBEJEHbI TPEHUHTH 110 UCIIOJIB30BaHUIO
1 yu€Ty MOITYYEHHBIX (EPMEPCKUMH XO035HCTBAMU 0OBEMOB BOJIBI.

[Io mpoBeneHHBIM OLIEHKAM OCHalleHHue (EepMEepCKUX XO3SICTB  BOJOMEPHBIMU
YCTPOHWCTBAaMU U 3aTBOPAMHM JAJIO CJIEAYIOIINE IPEUMYLIECTBA:

depmep (BOIOTIOIB30BATEIb) 3HAT 00BEM (PaKTHIECKON BOJOTIOTAYH.

[InaTa TONBKO 3a MOJYUYEHHBIH 00bEM BOJIbI, @ HE MOT'EKTAPHO.

[TosiBHIIach 3aMHTEPECOBAHHOCTh B IPUMEHEHUHU BOJIOCOEPETaIOMIUX TEXHOJIOTH.

Vaydmminuce BOIOYYET U paclpeielIeHue BOIbI B OTBOJAX.

VYaydummnoch cpaBeJIMBOE paclpeeseHue BOJAbl MEXY hepMEepCKUMH X035 HCTBAMM.

VY aydmmnoch paBHOMEPHOE pacIlpeaesIieHHe BOAbl B OTBOJAX KaHAJIOB.

Koaddunuent noneznoro neiictsus kanana (oteoja) ysenuuuics Ha 10 %.
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YMEHBIIUINUCH CIIOPBI MEXAY hepMepaMu U T.I.

Takxxe B 3aKiI0YeHHE MOXHO MOMYEPKHYTh, YTO IOCIE CTPOUTENBCTBA T'MAPOIOCTOB U
3aTBOPOB OblIa JOCTUTHYTO CIIPABEAJIMBOEC M PABHOMEPHOE paclpeAciiCHHE BOJIBI MEXIY
(bepMepCcKUMH X03HCTBAMH, MEXAY (DepMEPCKUMU U MPUYyCcaeOHBIMHU YHaCTKaMHU.

JIMTEPATYPA:

1. MacymoB P.P. IlocoGue no BeIOOpYy TUIAa BOJOMEPHOTO YCTPONCTBA, TPEOOBAHUS 110 UX
CTPOUTENBCTBY U 3KCIUTyaTtanuu. — Tamkent, 2005, -18 c.

2. Otuer o npojieaHHON paboTe B pamkax npoekra «lloBblieHne npoyKTUBHOCTH BOJIbI
Ha ypoBHe nosie (II[IB-YII)» nmo ocHameHuto BojoMepHbIMH ycTpoiicTBamu 3a 2010 rox. —
Tamkent, 2011. — 135 c.

YK 528.8:627.871.1+631.4

KNACCUDPUKAUUNA PACTUTENIbHO-3EMEJIbHOIO NOKPOBA C
MCNOJIb3OBAHUEM MNPOAYKTOB NDVI CIMYTHUKOBbIX CHUMKOB
MODIS

A. IInamonos, H. Akpamosa
(IWMI)

B cmamve onucana memoouxa nonyuenus us Humeprnem u obpabomru npooykmos NDVI
cnymuukosgolx cHumxos MODIS ¢ npocmpancmeennvim paspeuwtenuem 250 m. Onucana
MemoouKa u NOKA3aHbl pe3yIbmamvl KIACCUPUKAYUU PACMUMETbHO-3eMEeNbHO20 NOKPO8d HA
OCHOBe OuHamuku usmenenusi 6o epemenu NDVI 3a 2009 200 no meppumopuu 6vi10paHHbIX
yuacmkog 6 pamkax npoekma GIZ «Ynpasnenue mpancepaHuuHbIMU B0OHBIMU pPeCcypcamu
Llenmpanvnou A3uuy.

Beeoenue

BonoxossiictBenHble opranuzanuu B LleHTpanbHON A3uM OOBIYHO HE UMEIOT JIeTaIbHON
nH(pOPMAaLMK O TEKYIEM COCTOSHUU 3€MENbHBIX PECYpCcOB B Ipejaenax olnacteil u 6acceiiHOB
pek. [lanHble auctaHmuoHoro 3oHaupoBaHus 3emiu (/[33) mMoryt OBITH HMCTHOJIB30BAHBI JIS
KaprorpadMpoBaHUs W WHBEHTAPU3AIMU MPUPOJHBIX PECYpCOB Ha OONBIIUX IUIOMIAISIX
(Gregory, 1971).

AHanu3 U3MEHEHHS] BO BPEMEHU COCTOSIHUS PACTUTENHHOCTH MO CITyTHUKOBBIM CHUMKaM
MO3BOJISCT MOJTYYUTh YIYUIIEHHYIO OIEHKY MOYBEHHO-PACTUTENBHOTO mokpoBa (Petersen u ap.,
1987; Quattrochi, 1991), ounenuts u3MeHeHue B O6momacce pactenuit (Stephen u ap., 2001) ¢
nomoibio HopmanuzoBannoro Uuaekca Paznuuunii Pacturensnoctu (NDVI).

B HacTosiiiee Bpemsi CIIyTHUKOBBIE CHMUMKH CpPEIHETO MPOCTPAHCTBEHHOI'O pa3peLIeHUs
(tumra MODIS) 6ecrutatHo mpoctynHsl u3 MuaTepHet. [IpoaykTsl 006pabotku cHumkoB MODIS
(NDVI) ¢ mpoctpaHcTBEeHHBIM paszpemieHueM 250 METpoOB HMCMOIb30BAIUCH ISl OTCIIEKUBAHUS
W3MEHEHU 3eMeTLHOTO MoKpoBa (Zhan u np., 2002).

[lo muunmaruBe GIZ panst ykpemyieHHsT MECTHBIX BOJOXO3SMCTBEHHBIX OpraHHU3allUi,
OTBETCTBEHHBIX 3a YNPABJICHHUE 3€MEIbHBIMU U BOJHBIMU pecypcamu, B Teuenuu 2010-2011 r.r.
BBIIIOJIHSUICST MPOEKT «YIpaBie€HHWE TPAHCIPAHUYHBIMU BOJHBIMU pecypcamu B LlenTpanbHolt
Azum». B pamkax nanHoro mpoekta crnenuanucraM IWMI Gpina moctaBneHa 3agada 1MoMoub
MECTHBIM OpraHu3alusM 7 BbIOpPAHHBIX Y4YacTKOB B cTpaHax LleHTpanbHON A3uM yIydlIUTh
IPOCTPAHCTBEHHBbIE 0a3bl JAHHBIX 3€MJICTIOIb30BAHUS, @ TAK)KE 00YUUTh MECTHBIX CHEIMAINCTOB
npakThuyeckomy ucnoab3oBaHuio HHCTpyMeHTOB ['MIC (ArcGIS) u cnyTHUKOBBIX CHUMKOB.
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[Tnomaaps BEIOpAHHBIX YYaCTKOB BapbUPYETCS OT HEOONBIIOW MPPUTAlMOHHOW CHCTEMBI
kak ['apaytu (Tamxukuctan) — 250 km?> no Apano-CelpaapeuHckoro 6acceiina (Kazaxcran) -
oxouio 80 000 km? (A6mymnaes, 2009).

Bri6pannbie yuactku o npoekty (Puc. 1):

. bacceitn pexku Apan-Ceipnapes (Kazaxcran);,

. baccetin pexn Xomxkabakupran (Kupruszcran u TakukucTan);

. bacceiin pexu Ucdapa (Kupruscran u TamKuKucTan);

. Uppurammmonnas cucrema kanana ban-banx 6acceitna pexu 3epaduran (Y30ekucran),

. Uppuranmmonnas cucrema I"apaytu, 6acceitn pexu Baxm (Tamxukucran),

. Uppuranmmonnas cucrema Xanxays, 6acceitn Kapakymckoro kanana (TypkMmeHuCcTaH);
. bacceiin pexku Uy-Tanac (Kupruscran u Kazaxcran).

NN N kW=

ﬂi Federal Foreign Difice Location of Transboundary Water
4 Management Project’s study areas

giz ¥

1 - i. Syrdarya (Aral-Syrdarya)
2 - ¢, Khojabaklrgan
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Legend
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Puc. 1 - PacnosioxxeHune BBIOPaHHBIX y4aCTKOB IMPOEKTA

3azpy3ka u oopabomka cnymuuxkosvix chnumkoe MODIS

U3 caiita UaTepuet (http://glovis.usgs.gov) 6smu 3arpyskensl kaapsl (h22v04, h22v05,
h23v04 u h23v05) mpoayktoB (MODI13Q1) cnyrHukoBsix cHumMkoB MODIS 3a 2009 roa.
[ponyktet MOD13Q1 conepxkat pacTpoBble ciou 3HaueHuil CrannapTu3zoBaHHoro Mupaekca
Paznuunii PactutensHoctu (NDVI) ¢ mpocTpancTBeHHBIM pazperneHueM 250 M U BpEMEHHBIM
pazpemienuem 16 nHei.

23 otaenpHbIX pacTpoBbIX ciost NDVI nis kaxaoro xkajapa npeodpa3oBaHbl U3 UCXOIHOTO
¢opmara (HDF) B popmatr ERDAS Imagine (img) u 00beJMHEHbl B MHOTOKAaHAJIbHBIH CHUMOK.
MHorokaHadbHbIe CHUMKH Jajiee reorpadguueckn o0beAMHEHBI B OOIINI CHUMOK, BKJIFOUAIOIINN
BCe dYeThipe Kajapa. M3 3TOro MHOrOKaHajIbHOTO CHHUMKa BBIJCJIEHA YacTb, BKJIIOYAOIIas
TEPPUTOPHUIO BCEX BBIOPAHHBIX IO MPOEKTY YYaCTKOB. DTOT CHUMOK IpeoOpa3oBaH U3 UCXOJHOU
npoekiuu npoaykroB MODIS (Sinusoidal) B npoexuuto UTM WGS 84.

Kﬂaccm[)ukauuﬂ ROY6EHHO-paAcCmumeslbH020 nOKpoea

Korma konmm4ecTBO KIIacCcoB 3apaHee HEU3BECTHO, THUIWYHBIM pEIICHHEM IIpHU
KJacCU(UKAIMM  MHOTOKaHAJIbHBIX  CIIyTHUKOBBIX ~CHHMMKOB  SIBJISICTCS ~ MCIOJB30BaHUE
HEKOHTPOJIHPYEMOH Kiaccuukanuu ¢ (UKCHPOBAHHBIM KOJIMYECTBOM KiaccoB. KommdecTBo
BBIOpAHHBIX KJIACCOB JIOJKHO B JIBa pa3a MPEBbIIIAaTh 3HAUEHUE IPEIBAPUTEIBHON OLICHKH.
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Knaccugukanust MHOTOKaHaIbHOTO CHHMKa, coaepxaiero 23 cios NDVI (kaxasie 16
nHeit 2009 rona) BBIOJIHEHA B Cpele KOMIUIEKCa MPOrpaMM IO 00paboTKe CIyTHUKOBBIX
caumMkoB ERDAS Imagine, B pe3ynbpTaTe MONXYy4YeH pPACTPOBBIH CJIOW KIACCOB IOYBEHHO-
pactutenbHoro nokposa. IIpoduns n3menenuss NDVI Bo Bpemenu 11t 16 kinaccoB mokasaHbl Ha
puc. 2.

0.8

0.1

| I . (1] |
1|2 j-ﬂ.ﬁ 6|? 891011 12|13E14|15!16i1?:15.19 2ﬂ!21|22§23
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+ Class7 -« Class@ -— Class® Class10 = Classii Class 2!
Class13 —=— Class14 » Class15 —— Class16 |

Puc. 2 - Usmenenne NDVI (kaxnapie 16 naeit, 2009) nis 16 xkimaccoB

Ha ocHoBe aHanu3a AuHaMUKH U3MEHEHUs BO BpeMeHU 3HaueHuii NDVI nansl HazBaHus
KJIACCOB MOYBEHHO-PACTUTEIBLHOTO MOKPOBA, KOTOPBIE MPUBEACHBI B Ta0OM. 1.

Kiace Mecs1 COCTOSIHHSI paCTUTEIbHOCTH: Maxkcumym Hassamue Kiacea
Bcexonbl ITuk Veananue | NDVI
1 - - - <0 Bona, cuer
2 Uronb ABryct OKT0pb 0,4 Tpassl (ropHEIE)
3 2000):03 ABrycr OKT0pb 0,12 ['onast nouBa
4 Maprt ggﬁ;ﬁ6pb HosGps 0.1 [Nonast mouBa
5 Arnpens Uronp Hos6pn 0,17 ['onas mouBa
6 Maprt Maii Hos6pn 0,15 I"osiast mouBa
7 Maprt Maii NroHb 0,22 Tpassl (peakue)
8 DeBpanb Arnpens Uronb 0,35 Tpassl (panHue)
9 Mapt Mait Uronp 0,28 Tpassl (mo31HKE)
10 Anpenb ABryCT Hos6pb 0,33 Kycrapauku (penkue)
11 Arnpens HroHb Hos6pb 0,41 Kycrapuuku (paHHue)
12 DeBpaiib Mait Hrons 0,49 TpaBsl (rycThie)
13 Arnpens Hronb Hos6ps 0,47 CMenaHHble ¢/X KYJIbTYpPbI
14 Mait Urons Hos6pn 0,67 Kycrapuuku (ropHEbIe)
15 ®deBpanb Mait ABryCT 0,70 Kycrapumcu — (panmme  u
TyCTBIE)
16 Arnpens Uronp Hos6pn 0,70 Jleca, cagpl

Tabnuua 1 - [TapameTpsl ¥ Ha3BaHUS KJIACCOB MOYBEHHO-PACTUTEIBHOTO TTOKPOBA
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Hekoropeie kmaccel w3 16 10 TpenBapuUTENbHOW  KIACCH(PUKALUU  SIBISIFOTCS
MOAM(UKAUAMU OJAHOI'O Kjacca M INPH OKOHYATENbHON KiaccH(UKalMu OHM OOBEAMHEHBI B
COOTBETCTBUHU C MIPABUIIOM, IIPUBEIEHHOM B TabII. 2.

Hossrit
Crapble Kaccsl HasBanue xiacca
KJlacc
1 1 Bona, cHer
2 3,4,5,6 T'onas mousa
3 2,7,8,9 TpaBsl (peakune)
4 10, 11 Kycrapuuku (peakue)
5 12 TpaBsl (TycThIe)
6 13 CenbCKO-X0351CTBEHHBIE KYIBTYPbI
7 14, 15 ['ycThle KyCTapHUKHU
8 16 Jleca, canpl

Tabnuna 2 - OkoHYaTeNbHBIE KJIACCH TOYBEHHO-PACTUTEIHHOTO MTOKPOBA

Pe3ynomamot u ux oocyxcoenue

PacTtpoBeiil  cJIOM  OKOHYATENIBHBIX  KJIACCOB  IOYBEHHO-PACTUTEIBHOIO  ITOKPOBA
WCIIOJIB30BaH JJIsl CO3JJaHUs TEMAaTUYECKUX KapT ISl KasKJI0TO BRIOPAHHOTO y4acTKa MO MPOEKTY.
B kauecTBe npumepa Ha puc. 3 MOKa3aHa KapTa pacTUTEIbHO-3eMEJIBHOTO MTOKPOBa JIs 6accelina
Apan-Ceipaapbs.

llnlrl!l!lunll

I$ Fedloral Foreign Office giz | Land Use / Land Cover Classes for Aral-Syrdarya River Basin | IWhat %
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Puc. 3 - Kapra pactTutenpHO-3eMeIIbHOTO TTOKpOBa 11 OacceitHa Apan-Ceipaapbst

CrnemyeTr OTMETHTh, YTO pe3yJbTaT Kiaccuukamuu TpeOyeT Ha3eMHBIX NaHHBIX IS
MPOBEPKHU M OLIEHKH KadyecTBa Kiaaccudukanuu. [1onydnTh Ha3eMHbBIC JaHHBIC MO BCEM Kiaccam
nu BI)I6paHHI>IM y‘-IaCTKaM HC HpeI[CTaBJ'ISIJ'IOCI) BO3MOXHBIM, TOJIBKO IIO JO€CATH TOYKaM,
pEeNpe3eHTATUBHBIM Il OOJBIION IJIOMAAM W COJAEPIKAIIUX ECTCCTBEHHYI PAaCTUTEIHHOCTH
aub0 OTCYTCTBHE €€, ObUIM 3aMEPEHbl KOOPAMHATHI M OTMEYCHO COCTOSHHE PACTHTEILHO-
3eMENIbHOTO TOKpoBa. JlaHHBIE OTHUX TOYEK TOJHOCTBIO COOTBETCTBOBAIM pPE3yJIbTaTaM
KJIacCH(pUKAIIH.

Hcnonb3oBanue pe3ynbrara KiIacCU(PUKAIUKA MO CIyTHUKOBBIM cHUMKamM MODIS nus
OLICHKH IUIOLIaIed OpPOLIEHUS CEIbCKO-XO03SMCTBEHHBIX KYJIbTYpP HE PEKOMEHAYETCs, B CBA3M C
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HU3KUM IIPOCTPAHCTBEHHBbIM paspemieHueM (250 m). [lnsg sToll menu B paMKax IpPOEKTa
UCIIOJIb30BAJIUCh CIyTHUKOBblE CHUMKM Landsat-5 TM c¢ Oosiee BBICOKMM HPOCTPAHCTBEHHBIM
pazpemenuem (30 m).

[TomydyeHHble pe3ynbTaThl KIACcCU(UKAIMKM PACTUTEIHHO-36MEJIBHOTO MOKPOBa MO3BOJIAT
BO/IO-XO3SHICTBEHHBIM OPraHU3aIMsIM BBIOPAHHBIX YYacTKOB MPOEKTa OLEHUTHh TEKyllee
COCTOSIHUE 3€MEJIbHBIX PECYPCOB U UCIOJIb30BaTh UX Oojee 3P PEKTUBHO.

Hpu3uameﬂbuocmb

Beipaxxaem OnaromapHocts GIZ 3a ¢unancupoBanue pabor IWMI, BBINONHEHHBIX B
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BOMNMPOCbLI BHEAPEHUA OBYXCTABOYHOIO TAPUDA 3A
OKA3AHMUE YCNYI ABIN BOAOOMOJIb3OBATENAM

O.b. Anapoexoe, M.A. Ilunxacoe, H.A. I'aunnazapos, K.M. /Kymaboeg
Cybpeauonanvuwiti ogpuc IWMI no [{enmpanvrou Azuu, HUL] MKBK,
cneyuanucm ynpaesienusi 600HbiMu pecypcamu, coemecmuulil npoekm ABP u IIIAPC,
Cybpecuonanvusiii ogpuc IWMI no [{enmpanvroii A3uu

B omou cmamve Oaemcs Heobxooumocms nepecmompa yeHaoOpazo8aHusi 3a yciyeu
sooonodauu 8 ABIl. B wacmunocmu, daemcs uHgopmayus o npeumyujecmee nepexooa Ha 08yx-
cmasounwiti mapug. Illpeumywecmeo 08yx-6cmagounoeo mapuga cocmoum 6 MOM, YMO OH
cnocoben ype2ynuposamo Kou@auxkm. Eeo wacme, npugsisannas K 00vemy, ModiCenm 0CHOBbIBAMbC s
HA NpeoebHbIX 3ampamax u noowpsms K MeHbUeMy UCNOIb308AHUI0 800bl, 8 MO BPeMsl KAK €20
NOCMOSIHHASL YACTb  MOdcem Obimb UCHOIb308aAHA OJisl B03MeWeHUs 1100020 dedhuyuma u ciyxHcums
2apaHmom NOCMYNIEHUs. ONPedeeHHO20 00X00d 0e30MHOCUMENbHO K MOMY, CKOJIbKO 600bl
docmynno u nocmaeigemcs. Jladce O pacxo0os NO  IKCAIYAMAyuu U  MeXHUYECKOMY
0OCIYHCUBAHUIO UMEEMCSL (DUKCUPOBAHHBILL KOMNOHEHM, KOMOPbLL He 3asucum om o00vemda
noCmMassiemMo 800bl, U Mu NOCMOSHHbLE UIU PUKCUPOBAHHBLE UZDEPHCKU OONHCHBL ONJIAYUBANBCSL
oadxce mozoa, Ko20a 800a He UCNONb3Yemcs 8 meueHue 00Ho20 ce3ona. Hedocmamkom saensiemcs
Mo, Ymo 3Mo 8CE CPABHUMENLHO CIONCHO 015 KANbKYAAYUU U MPYOHO OJ151 NOHUMAHUSL (hepmepos.
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Takoce 6 omoi cmamve npedcmasier NPAKMUYECKUll NpuUMep BbIYUCIEHU O8YX-
cmasounoeo mapugpa 6 ABIl «Axbapabaody, Kysunckozo pationa, @epeanckoi Obracmu,
V3bexucmana.

L Beeoenue

YcraHoBIEeHHE LIEH Ha BOJY M MOBBIIIEHHE CTOMMOCTH JKCILTyaTallud U TEXHUYECKOIO
00Cy’>KMBaHUS HPPUTALMOHHBIX CHCTEM MHOTHE JACCATHIETHS OBUIM BONPOCAMHM U3 paspsia
JTUCKYCCUOHHBIX. Hu3kas 1ieHa Ha BOJAY, UCHOJIB3yeMYIO ISl LieJied MppUralyy, BbI3bIBAET
CHOpBI, PaBHO Kak M HEOONBIIOW MHPOLEHT (epMepoB, OIIaYMBAIOUINX cyeTa. Hexoropsie
BOJIOTIONIb30BATENN MPAKTUYECKU OTKAa3bIBAlOTCA IUIAaTUTh, Ja)kKe KOorja IjlaTa 3a BOAY HUXKE
(aKkTHUYECKUX PACXOJOB MO HKCIUIyaTallud M TeXHUYecKoMmy obcmyxxkuBanuio (Axmana 2002;
Hctep 1993; u ap.). D10 co3maet cepbe3Hbie MPOOJIEMBI KaK JJIsi OpTaHU3aIuid, 3aHUMAIOIIHNXCSI
BONPOCAMU  HMppHUTaLlMM, TaK M B  JIONTOCPOYHOM  MepcreKkTuBe st (hepMepoB,
BoJonoNb30BaTeneil. Ecnu mpousBoaumas oruiata HMXE CEOECTOMMOCTH JIOCTAaBKM BOJHBIX
peCypcoB, HCIOJIB3YEMBIX BOJOXO3SIMCTBEHHOM OpraHu3alMed Ha LI OpOLIeHHUs, €€
CTaOUJIBHOE CYIIECTBOBaHWE, O€3 TOCYIapCTBEHHBIX CYOCHUIWN, MOXET OBITh IMOJBEPTHYTO
PHUCKY.

[Inara 3a Boxy B3uMaercs ¢ (hepMepOB O IBYM OCHOBHBIM IPUYUHAM:

> JInst TOKPBITHUSI CTOUMOCTH 3KCIUTYaTallMM U TEXHUYECKOTO OOCIIyKUBAaHUS C TEM,
yTOOBl OpraHu3alvs Morja BBHIMOJIHUTH CBOIO MHUCCHI0. BO MHOrux ciydasx, B OIUIaTy
HEOOXOIUMO BKJIIOYCHHE CTOMMOCTH KamlHTalla, IpeIHAa3HaYeHHOTO /I OOHOBJICHHS OCHOBHBIX
(hOoHIOB OpraHU3aIUY.

> Bropas npuumHa 3aKirodaercs B TOM, YTOOBI IJIaTa 3a BOJY 3acTaBmiia (epMepoB
WCIMOJb30BaTh SKOHOMHO BOJIHBIE pecypchl B pacueTe Ha eIUHUIY TMNPOAYKIHUHU, T.€.
MCIOJIb30BaTh €€ Oosee 3PPEKTUBHO MM MOTYUYUTH OOJBUIYIO YHCTYIO MPHOBUIH B pacueTe Ha
€IUHUILY BOJBI, UJIH K€ U TO U IPYroe BMECTeE.

Hctopuyecku, neppast Leiab Obula B (OKyce BHMMAHMS CYIIECTBYIOLIUX CTPYKTYp IO
B3MMAaHMIO IUIATHI, HO 1O MEpe TOro, Kak HapacTaeT MpoOJieMa HEXBAaTKH BOJbBI B PETHOHE B
yacTHOCTH, B LleHTpanbHON A3uu, 3agada Oosnee 3(pPeKTUBHOIO MCHOIB30BaHUSA MPHOOpETaeT
BC€ Oouiblliee 3HAUEHUE U el yAENsIeTCs IPUOPUTETHOE BHUMAHUE.

JUis OCTHIKEHHUS JIByX IEPBOCTENEHHOM Ba)KHOCTH 3aJa4: BO3MELICHHUS H3JIEPKEK M
CHIDKEHHSI YPOBHSI BOJOMOTPEOJICHUSI B pacdyeTe Ha €IUHHILY NMPOAYKIHMU TPH IKCIUTyaTalluu
UPPUTAIIIOHHON CUCTEMBbI, HEOOXOAUMO OOPAaTUTHCA K JIBYM KIIIOUEBBIM BONPOCAM: BO-TIEPBBIX,
co3/1aTh MeXaHU3M 3((HEKTUBHOTO IEHOOOPa30BaHUS C YUETOM MECTHBIX yCIOBHH M, BO-BTOPBIX,
paspaborath cTpateruio 3¢p(HEeKTUBHOTO B3BICKAHUS IIATEKEH.

11. Pazmepvl mapugrvix cmagox 3a uppuzayuonHbvle yCay2u 6 pa3iudHblX CIMPAHAx
6apbLupyoOmcs 6 6ecbmMa WIUPOKOM OUana3one:

v 1o o6wsemy or 1-1,3 USD 3a 1000 > (KomymGusi, Kanana, Pymsians) go 290 USD
(M3paunns);

v' mo mnomagu ot 0,3 USD 3a 1 ra (ITakucran) o 538 momnapos CIIIA 3a ra (oa3ucsl
Tynuca) u naxe 10 800 USD 3a ra B kpuTH4eCKHe MaJIOBOIHbIE Iepro bl (ManbTa);

v mo Bpemenu or 1,6 USD B uwac mo 191 mommapa CIIA 3a mNONMBHOW CE30H
(banrnanemr).

[To mamapiM DPAO cpegHemupoBbie ypoBHU TapudoB coctaBisiiu B 2004 r. mopsiaka
20 USD/1000 »* u 40-50 USD/ra B roa. MakcumanbHass ke TapudHas CTaBKa
3apeructpuponana B ['omutanauu (1300 USD 3a 1000 M?) 15t TEIITMYHBIX XO3SMCTB € MOIa4eil U3
MYHUIIUITAIBHBIX CUCTEM MMUTHEBOTO BOJOCHAOKEHHS.

CnenyeT 0co60 OTMETUTh, YTO CPEJHUE YPOBHU OOBEMHBIX Tapu(pOB B BHICOKOPA3BUTHIX
U pa3BUBAOLIUXCS cTpaHax (3a uckimodyeHueM ObBmUX pecrnyonuk CCCP) kapaumHalbHO He
pasznuyarTcs MeXay coOoi. DTOT (aKT KOCBEHHO CBUIETEIBCTBYET, YTO U Pa3BUThIE CTPAHBI
NPUACPKUBAIOTCS  MPOTEKIIMOHUCTCKOW  TOJNIMTHUKH,  CTApasch  3alIUTUTh  HUHTEPECHI
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HAIMOHAJIBHOTO arpapHOro CEKTOpa. 3aciIy)KMBAaeT BHUMAaHUs Takxke (PaKT, 4TO OCpeIHEHHBIC
YPOBHU 00BEMHBIX TapU(POB HE CIUILIKOM pa3INYarOTCsl, KaK YMECTHO ObLIO Obl MPEANOI0XKHUTD,
JUTSL QpPUJIHBIX M TYMUJIHBIX KIMMATUYECKHUX 30H.

Heckonbko MHas cuTyauus ClOXKMIach B MUPOBOM MpakTHKE ¢ Tapudamu, 3aBUCALIUMU
0T opoIaeMoil momaau. Tapudsl B CTpaHax, pacloJ0KEHHBIX B TYMUJIHON 30HE, HAIIpUMeEp, B
Snonun u UHaum, paznuuarorcs 3HauuTenbHo. Tak, B SAnonun tapud cocrasnser 246 USD/ra, a
B Uanuu — 10USD/ra. 310, 0-BUAUMOMY, CBSI3aHO C Pa3IMYHON CHUTyallMeld B 3THX CTpaHax C
HaJU4YUEM OpOILAEMBIX IUIOLIAJEH M YPOBHEM pPa3BUTHUS 3KOHOMHUKH. B menom, B cTpaHax ¢
apUAHBIM KJIMMAaTOM Tapu@bl, OCHOBAaHHbIE Ha OIUIATE 32 OPOIIAEMYIO IUIOHIaJAb JOCTATOYHO
BbIcOKH. [Ipu cpennelt MupoBoii BenuuuHe Tapuda nopsaaka 50 USD/ra, B oTAenbHBIX Oa3Hucax
Tynuca, Hanpumep, Tiata gocrturaet 538 USD/ra.

IIl. Komo6unupoeannwlii unu 08yxcmaeouHvlii mapugh

KoMOMHMpOBaHHBI WM ABYXCTAaBOYHBIM Tapud mNpUMEHSETCSs dame BCEro IS
CTUMYJISIIUU YKOHOMHOTO HCIIOJIb30BAHUSI OPOCHUTENIBHOW BOJBI U MPEAyCMAaTPUBACT B3MMaHUE
IJIaThl KakK 332 ()aKTHUECKH MCIOJIb3YEeMYI0 OpomaeMyro miomans (puKkcupoBaHHas CTaBKa), TakK
1 3a 00beM BoAONOTpeOIeHHs (IepeMeHHas cTaBKa). B oTIenbHBIX cTpaHaX KOMOMHHPOBAHHBIN
Tapu( MOXKET BKJIIOUaTh B ce0sl (PUKCUPOBAHHYIO CTABKY 3a MpaBo 0TBoJA BoAbl (bonrapus) win
3aBHCETh OT psijia MOMOJHUTENBHBIX MokaszaTteneid (Muaus), a Takxke coueTtaTb 00bEMHBINA Tapud
¢ pUKCUPOBaHHBIM HAJOTOM Ha IJIOLIA/b.

[IpeumymiecTBO JIBYXCTaBOYHOTO Tapuda COCTOUT B TOM, UYTO OH CHOCOOEH
yperynupoBatb KOHGIHMKT. Ero wacTh, mpuBsizZaHHas K 00beMy, MOXXET OCHOBBIBATHCS Ha
MpeAeNbHbIX 3aTpaTax W MOOWIPSATh K MEHBIIEMY HCIOJIb30BAHHUIO BOJBI, B TO BpeMs Kak €ro
MOCTOSIHHASA YacCTh MOJKET OBITh MCIOJB30BaHA ISl BO3MELICHHS JII0OOTO AePUIIUTA U CIYXKUTh
rapaHTOM TIOCTYIUICHUS OINPENEIEHHOTO 10X0Ja OE30THOCUTEIBHO K TOMY, CKOJIBKO BOJbI
JOCTYyIHO W mocTaBigerca. Jlake uisi pacxolOB IO OJKCIUTyaTallkd M TEXHUYECKOMY
00CITYy’)KMBaHHIO HMMeEeTCs (UKCHPOBAHHBIM KOMIIOHEHT, KOTOpPBIH HE 3aBUCUT OT 0OBeMma
MOCTABJISIEMON BOJBI, M 3TH NMOCTOSTHHBIE WM (PUKCUPOBAHHBIE H3ACPKKU JOJKHBI OTUIAYUBATHCS
JlaXe TOTJla, KOTJla BoJia He UCIOIb3yeTCs B Te€UEHHE OJJHOTO ce30Ha. HemocTaTkoM siBisieTcs To,
YTO 3TO BCE CPABHUTEIBHO CIOXKHO JIJIS KaJbKYJISILIUKA U TPYIHO JIJIsl TOHUMaHus pepMepoB.

DUKCUPOBAHHBIM O0BEMHBIM Tapud B Pa3BUTHIX CTpaHAX MPUMEHSACTCS KpailHE pPEaKo
(Anonwust). OcoOw1ii nHTEpec npeacrasnsier npaktuka CIIIA, rae kakaplii TAT HAaJEIECH MPAaBOM
camocTtosTeapHoro (GopmupoBanus Ttapudnoi mnoautuku. I[lostomy B CIIIA wucmonb3yercs
HECKOJIBKO BHUIOB Tapu(doB — 3a 00bEM MOJAaHHOW BOJBI, 32 HCIOJB3YEMYIO OpOIIAEMYIO
miomaap (¢ yuyerom OOHUTETa IMOYB, MEIMOPATUBHOTO COCTOSIHUSA 3€Melb M JTOXOJHOCTH OT
MIPOU3BOJICTBA KOHKPETHBIX CEIbCKOXO3SHUCTBEHHBIX KYJIbTYp, AU (PEepeHIIMPOBAHHBIH Tapud ¢
y4eTOM CE30HHOCTH M TMPOIEHTAa MHCIOJIb30BaHUS BBIJCICHHOW BOJHOW KBOTHI, a TaKke
KOMOMHUPOBAHHBIHN Tapu(@ ¢ yueToM BUAa BOJHOTO HCTOYHHKA).

B nmenom, yem BbllIE ypOBEHb Pa3BUTHSA CTpaHbl, ueM Oojiee CHJIbHA HalMOHaJbHas
HSKOHOMHMKA, TEM Yalle NMPUMEHSIOTCS 0oJiee CIOXKHBIE M Pa3HOOOpa3HbIE CHUCTEMBI Tapu(oOB.
Hanpumep, nBoiiHble 1 KOMOMHHpPOBAaHHBIE Tapudbl, B KOTOPBIX pa3Mep OIUIaThl 3aBUCUT HeE
TOJIBKO OT o0beMa moJaBaeMOM BOJbl M IUIOUIAJM OPOILIEHUS, HO TaKXKe YUYHUTHIBAET
MPUMEHSEMYI0 TEXHUKY OpOIICHHUS, JIOXOJHOCTh OpOIIEHHS WM JlaXke JIOXOJIHOCTh
BBIPAIIUBAEMBIX CEJIbCKOXO3SUCTBEHHBIX KYJNbTYp. OTO SABIAETCA CIEICTBUEM IOJUTHKU
CTUMYJIMPOBAHMS, a WHOrJa W CyOCHUAMPOBAHHS TPOU3BOACTBA OIPEACICHHBIX BHUIOB
CEJIbCKOXO03UCTBEHHBIX KYJIBTYDP.

1V.  Memoouka onpedenenusn ogyxcmagounozo mapudga 3a ycayeu ABI1

C uenpio CTUMYJIMPOBAHMS SKOHOMHOT'O PaCcX0J0BaHMs BOJBI JJIsl OPOIICHHUS, ITpeaiaracm
paccuMTaTh WIH ONPECIHTh IBYXCTABOYHBIA Tapu( M UPPUTAIMOHHBIX YCIYT, Kak IS
(aKkTHUYECKOro MoTpeOUTeNss BOJBI JUIsl OPOIICHHUS HA TeKTap (MOCTOSHHBINA Tapud), Tak U A
00BEMHBIX TTOCTABOK (ITE€pPEMEHHBIC 3aTPaThI).
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Bo-nepBbiX, MBI TOJKHBI ONPENIETUTHCS C «IIOCTOSSHHBIMU (0a30BbIMu) 3aTpaTamu ABID»
— T.e. 3apulataMM IDOCTOsHHOro mnepcoHana ABII, Bkirodas coluanbHble IUIATEXH,
IIOCTOSIHHBIMU ~ O(QUCHBIMM pacXOJaMHU U pacxoJaMHM Ha TEXHHYECKoe oOcCiIyKUBaHUE,
aMOPTHU3aLlMOHHBIE 3aTPAThl, HE CBSI3aHHBIE C JOCTYITHOCTHIO U MOCTaBKaMU BOJBI ISl OPOLICHUS
BOJ0NO0JIb30BaTeNsIM. OHU JTOJKHBI OBITh TIATENbHO MOJCYUTAHBI U MOJAEIEHbI MKy YIeHAMU
ABII Ha ocHOBaHMM 3aHMMAacMbBIX MMM OpOIIAEMBIX IUIomaned. M 3To MOXKHO Ha3BaTh
«YJICHCKMM B3HOCOM).

Bo-BTOpEBIX, CTOMMOCTB yCIIYT — BHE 3aBUCUMOCTH OT XapaKTepa MpeJoCTaABISEMbIX YCIyT
— IUIATEXXU OpPraHU3alllM, B BEJICHUU KOTOPOW HAXOAATCA KaHaJbl, 3apIulaTa T'MAPOTEXHUKOB,
HaHMMAaeMbIX Ha CE30HHOW OCHOBE; paclpelescHUue, TEKyLIUd PEMOHT, PEKOHCTPYKLIMS U T.H.
OTOT KOMIOHEHT MOXET PacCMaTpUBAThCS B KaU€CTBE MEPEMEHHBIX M3JEPKEK, U KaxKIbli roj
MO>XET BO3HMKATh HEOOXOAUMOCTH B ero nepecuere. Ecnu 3Ta paboTa npencTaBiaseTcs: CIUILKOM
00pEeMEHUTENBHON I TOTO, YTOOBI MPOJETBIBATh €€ KaXAbld T'0Jl, MOKHO OCTaHOBUTH CBOU
BBIOODP Ha CpeAiHEe CTOMMOCTH KyOHM4eCKOro MeTpa BOJbI 3a MOCIEAHHE HECKOIbKO jeT. OHaKko
HanOoJiee MPUEMJIEMBIM MEXaHU3MOM SIBJIIETCS €KETOJHBIN MEPECMOTp OIUIATHI.

V. Onpedenenue  0gyxcmaeounozo mapugpa Hna  npumepe Accoyuayuu
eéooononvzoeameneii «Axoapavao», Depzanckasn odbaracmo, Y3oexucman

IIpn omnpexeneHUH «IOreKTApHON CTaBKM» TapHu@da HCHOJb3yeTcs CciaeaAynlas
uHpopManu:

» oOcnyxuBaemass opomaemas tiomanas ABII ¢ ykazanmem crpyktypel CXK wu
HacaXJICHUM;

* mokazarenu yuaeabHou goxoaHocth CXK M HacaxaeHM B XO3fMCTBax
paccmarpuBaemoit ABII;

* yCI0BHO-IOCTOSIHHBIE pacxoasl ABII B coorBeTcTBHU co cmeToit 3aTpat ABII;

* rosioBbie 3aTpaThl ABII B cooTBETCTBUM CO CMETOM.

JUta pelieHusi MOCTaBIEHHOM 3a/1a4yul NpuBjieKatoTcs AaHHble Tabna. 1 — «CmeTsl 3aTpaT
ABII «Ax0Oapabam»», KOTOopas MpEACTaBIACTCS B BHJE YCIOBHO-TIOCTOSHHBIX M YCIOBHO—
MepEeMEeHHBIX 3aTpaT (cM. Tabu. 1)

Tabn. 1 - Iloka3aTenu yCIOBHO-TIOCTOSTHHBIX M YCJIOBHO-IIEPEMEHHBIX 3aTpat o ABII

«AxOapabamy.
NoNe | HaumenoBaHnue 3aTpat | CymMma, THIC. CyM

I Ycn10BHO-IIOCTOSIHHBIE 3aTPAThL

1 3apruiata aIMHHHCTPATHBHO-YNpaBjiIeHUecKoMy nepcoHany (AVYII) 18 696

2 [Ipemuansubie gt AVYII 4674

3 MarepuanbHasi TOMOIIb 1558

4 Enuneii conpanbubelil maartex s AVYII 5842

(18 696 +4 674) x 0,25

5 AJIMUHUCTPAaTUBHO YIPABICHYECKUE PACXOIbI 1905

6 CyMMa aMOpTHU3alHMOHHBIX OTUYHCICHUI 2907
HToro ycioBHO-MIOCTOSIHHBIX 3aTpat o ABII 35582
I YcnoBHo-nepemennsie 3aTpatsl (59 330,7 teic. cym—35 582 ThIC. cyM) 23748.7
Bcero 3arpar no ABII 59330.7

Kpome Toro, nns omnpeneneHuss NONeKTapHOM IUIaThl HEOOXOJUMO pacroJsaraTh
CTPYKTYpOH OpOIIaeMbIX 3e€MeJb IMOJ CEIbXO3KYJIbTYpPhl M HacaxiaeHus (Tabi. 2), a Takxke
MI0KAa3aTesIMU JOXOJIHOCTH CEIbXO03KYJIbTYpP U HaCaXJAeHUH, KOTOpbIE IPUBEIEHBI B Ta0II. 3
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Tab6x. 2 - Crpykrypa opomraeMbix 3emenb ABIT « AxGapabany»

OO6cnyxuBaemas opomaemas momanas ABII, Bcero 3052 ra
B TOM YHCJIC MTOJ; 1092
XJIOITYATHUK
3€PHOBBIE KYJIBTYPHI 766
Canser 360
Bunorpagauku 385
OBomu 449

Tabn. 3 - YnenbHbIe MOKa3aTeNu NPUObUIN CEIbXO3KYIbTYP U HACaXXICHUH, IOTyUYEHHBIC B
WHIUKATOPHBIX (pepMepcKuX X03sicTBax B oomacTsax depranckoii monwasl B 2008 1., B $/ra

. Y nenpHas mpuOBUTH Ha 1 ra miomaan
Oo6macts @epranckoi JOTUHBL
XJI0ITYaTHHUK | 3epHOBbIE | Canpl | Bunorpagauku | OBouu

Pecnybnmka Y30ekuctan
AHnmxaHckas 00J1acTb 360 320 750 1475 470
Kosddumuent goxomnoctu 110 1 0.9 ) 4 1.3
KYJbTypam
@Pepranckas 06J1acTh 317 305 690 1340 490
Koaddumuent goxomnoctu 1o 1 0,95 2.15 42 15
KyJbTypaMm

Keipreizckas Pecry6amka
Omickas O61acTh 450 392 780 1275 510
Koaddumuent goxomnoctu 110 1 0.87 1.7 2.8 115
KYJIbTypam

PecryOnmka TamkukrucTan
Corpguiickas O0nacTs 407 336 619 1341 530
Koaddumuent goxomnoctu 1o 1 0.82 1,52 3.29 1.3
KYJIbTypam

[Torekrapnas mnara 3a ycayru ABII onpeaensiercss OTHOLIEHHEM YCIOBHO-TIOCTOSHHBIX
3aTpaT ABII k mmomaan cenbX0o3KyabTyp U HACAKICHUHN ¢ yueToM K03 PHuIimeHTa J0X0JHOCTH.
Yka3aHHBIN pacyeT BBHIMOIHSAETCS B COOTBETCTBUM C TaHHBIMU Ta01. 4.

Tabnuma 4 - PacyeT onpeaeneHus yielIbHON MOTeKTapHOM Tu1aThl 3a yeayru ABIIT
Ha npumepe ABII «Ak6apabany

Koadppunuent Homans ¢ YcnoBHO-
Hanmenosare [Mnomane, | AOXOAHOCTH yHacTom noctosiHHbie | [IpuMeuanue — mopsaok
CXKu ’ ’ | ko3 durnuenTta p i p
N ra OTHOCHUTEIEHO 3aTparTsl, pacuéra
HacaXJeHUH JOXOJTHOCTH,
XJIOTTYaTHUKA o cym/ra
YCJIOBHBIU Ta
35582 /
XITOMYaTHUK 1092 1 1092 7285 4884,3=7285 cym/ra
7285 X
3epHOBBIE 766 0,95 727,7 6921 0,95=6921 cym/ra
7285 X
Canpl 360 2,15 774,1 15663 2,15=15663 cym/ra
7285 X
BuHorpanauk 385 4,2 1617 30597 4230597 cywm/ra
7285 X
OBouu 449 1,5 673,5 10928 1.5-10928 cym/ra
HUTOI'O: 3052 - 4 884,3 - -
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Takum 00pa3oM, eciu MOJyUYECHHBIE yJelbHbIE Ha | Ta yCIOBHO-NIOCTOSIHHBIX 3aTpar (c
y4eTOM MX JOXOJHOCTH) MEPEMHOKUM Ha WX (PU3NYECKUil TeKTap, TO MOIYYUM OOLIUE YCIOBHO-
MOCTOSTHHBIC 3aTPaThl WIH IJIATY 3a FeKTap MO KaXI0My BUIY CEJIbXO03KYJIbTYp U HacaxaeHui. B
HaIlleM CJy4Yae 3TO BBITIIAIUT CAEAYIONINM 00pa3oM:

Ta6numa 5 - [Torektapuas mnata 3a yeinyru ABIT «AxbGapabamy

HaumenoBanue VnenbHas OmnJara 3a
OO6cyxuBaemas
NoNe CEIIbXO03KYIbTYp U MOreKTapHas yermyru ABII o Bugam
. MJI0MIAb, Ta
HacaXJICHUN miaTa, cym/ra CEIbXO03KYJNbTYP, THIC. CYM

1 XJ1om4aTHHUK 7285 1 092 7955
2 3epHOBBIE 6921 766 5301
3 Canpt 15663 360 5639
4 Bunorpagauku 30597 385 11780
5 OBomu 10928 449 4907

HUTOT'O - 3052 35582

Onpeoenenue «nokybomempoeoii» naiamot 3a ycayzu ABII.

Jlnst onipenenenus 3TOM cocTaBisoniel miatel 3a yeiyru ABIT Heo6xonumo pacronaraTth
cieaymoIe nHpopManuei:

* IJJAHOBBIM (JIMMHUTHBIM) BETETAIMOHHBIM BOJ103a00poM m3 KaHaia B ABII (Ha rpanume
ABII);

* u1aHOBBIM KII/[ BHYTpUXO0341CTBEHHON OPOCUTEIBHON CETH;

* TUTAHOBBIM (JIMMHTOM) BETreTaI[MOHHBIM BOJ03200pOM B OOCTYKMBAaEMBIX XO3SHCTBax
ABII ¢ yuetoM BHyTpuxo3siicTBeHHOTO niaHoBoro KIIJI;

* yCIIOBHO-TIepeMeHHbIMU 3aTpaTamMu ABII B cooTBeTCcTBUU CO cMETOI 3aTpart.

N3BecTHO, uTo ABII oOecrieunBaeT BOJOMOJIb30BaTEIEH KaK B BEre€TAIIMOHHBIN MEPHO/I,
TaK U B HeBeFeTaHHOHHLIﬁ. B JAaHHOM cnyqae HpCIIJIaI‘aeTCSI y‘-II/ITLIBaTI: TOJIBKO BeI‘eTaLII/IOHHYIO
BOJIOIIOJIavy W3 KaHaa.

Yro kacaercs OIUIATHI 32 HEBEIETALMOHHYIO BOAOINOAAYY, TO €€ ClIeJyeT CUUTaTh, UTO OHA
BKJIIOYEHA B IMIOTEKTAapHYIO IUIaTy. OTO IO3BOJIUT CTUMYJUPOBATh BOJOIOJIB30BATENIEH B
MPOBEJIEHUHM  HEOOXONMMBIX  TNPOMBIBHBIX  Mepomnpusatuid. He  Oymer moxaBeprayra
OKyOOMEeTpOBOH IIaTe KOJIJIEKTOPHO-IPEHaXXHast BoJla, KoTopas ucnonb3yercs B ABIIL. B To xe
BpeMs B IOCJIEAHEM cllydae B KauecTBe ImiuaTel 3a yciyru ABII Bogomons3oBaTenu OyayT
BHOCUTB ITIOI€KTAPHYIO IJIATY.

B namem npumepe, miaHoBbli (JIMMUTHBIN) BereTaunoHHbId Boso3abop u3 KOOK B ABII
«AxGapabama» cocraBimsier 22,6 MIH M°. (3aMETHM, 4YTO IIPH IUIATHOM BOZOIONIB30BaHHH BXO
Ha4yMHAeT TOUYKY OTCYEeTa IIaThl 32 BOJAY UMEHHO Ha rpanune ABII).

OnHako, UMEIT MECTO MOTEPU BOJABI BO BHYTPUXO3AMUCTBEHHON OpPOCUTEIBHON CETH
ABII. B namem cinyuae rutanossiid KITJI BHyTpuxo3siictBennoi cetu ABII cocrasnser 0,69, unn
Ha TpaHUIIE XO3SHCTB-BOAOMOJIb30BaTeIeH 00BEM BOABI COCTAaBUT: 22,6 MIIH M x 0,69 =
15,456 mnu M.

Tak HazpiBaeMble ycinoBHO-TiepeMeHHbIe 3aTpaThl ABII «Akbapaban» B COOTBETCTBHH C
nokasatenasiMu Taou. 1 cocraBusroT 23748,7 ThIC. CyM.

CnemoBatensHo, «mera» 1000 M BOAHEIX pecypcoB cocTaBuT Ha rpanune ABIT:
23748,7 teic. cym7 /22,6 muH M = 1050,8 cym/1000 M3, a Ha TpaHULE XO35UCTB:
23748,7 thic. cym / 15 456 Thic. M° = 1536 cym/1000 M’

[ToaprTokMBast pacdy€Tel OTMETHM, YTO XO3sAKMCTBO 3a ycuyru ABII npu nByxcraBoyHOM
tapuge OyAeT OMmayuBaTh:

MOTeKTapHYo0 cTaBKy ¢ yuerom aoxoanoctu CXK 3a 1 ra, no:

e XJIOMYAaTHUKY — 7285 cym/ra
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3epHOBBIM — 6921 cym/ra
cagam -15663 cym/ra
BUHOTpagHuKam -30597 cym/ra
oBomam -10928 cym/ra

¥ 3a Kaxaelit 1000 M° HCMOIB30BaHHOM BOIBI B BEIETALMIO TIPH pacdete «y BopoT ABIIx»
ormnata coctaBuT 1050,8 cym/1000 M°, WK MpU pacueTe 3a BOJy Ha IPAHUIIE XO3SUCTB OIjIaTa
3
coctaBuT — 1536 cym/1000 m”.

K nmpumepy, eciu pedb UACT O IJIaTe Kak 3a reKTap, Tak U 3a BOAY IS XJIOMYaTHUKA, TO
3Ta CyMMa IIPH BOZONOTPeOIeHHH 5,06 THIC. M>/Ta COCTABHT:

7285 cym + 5,06 Thic. M® x 1536 cym/1000 M®* = 7285 cym/ra + 7772 cym/ra =
15057 cym/ra

VI. 3AK/IIOYEHHE

[IpeumymiecTBOM OT BHEIPEHUS CHCTEMBI JIBYXCTaBOYHOTO Tapuda sBIseTcs
MPO3pavyHOCTh Tepes norpedbutensimu Boabl. Jupekmus ABII MoxeT ¢ J1erkocThio OOBSICHUTD,
[I0YEMY OHM HACTaMBaIOT HAa YJIEHCKOM B3HOCE, U BBIJCIUTH OTIAEIBHO IIATy 3a IOJb30BaHUE
BOJIOM. JIByXCcTaBOYHBIN Tapu] MOXKET MTOMOYb B BOTIPOCE pPeaTu3alluy MpaB MOTPEOUTENICH BOIbI
U BHEAPEHUIO pPBIHOYHON cucteMbl. Ecim KTo-mub0 U3 BOAOMOJB30BAaTENEH IMOXKelaeT
WCIIOJIB30BaTh OOJIbIIE BOJbI AJI BRIPALIMBAHUS CEIbCKOXO03IMCTBEHHBIX KYJIbTYP, U OHU FOTOBBI
MJaTUTh 32 3TO JIOMOJHHUTENBHYIO IUIaTy, TO T€ MOTPEOUTENH, y KOTOPHIX HET HYXIBl B
WCIIOJIb30BaHUU OOJBUINX OOBEMOB BOJbI, MOTYT MPOJATh CBOU JUMHUTHI WIHM MpaBa Ha BOAY.
Jpyroe npeumyiiecTBo 3Toil cuctembl coctoutr B ToM, uyTo ABII kak opranuzamusi goJKHA
CyIIECTBOBaTh W CHUCTEMa JByXCTaBOYHOro Tapuda mo3Boaut coxpanutb ABII «kak
OpraHu3aIuio, 00ecrneunB, M0 MEHbIIEH Mepe, TapaHTUPOBAHHBIN COOP YJIEHCKHX B3HOCOB IS
MOAJEPKAHUSI TOCTOSTHHBIX U3AEPKEK.

Emé omHOro mpemmymiecTtBa OT BBEACHHUS JBYXCTaBOYHOTO Tapuda, OCOOCHHO €ro
nepeMeHHON YacTH (MpUBS3aHHON K 00BbEMY), MOKHO JOCTHYL Yepe3 HCIOJIb30BaHHE OJOKOB,
Korjga oIruiiata BapbUPYETCA B COOTBETCTBUU C OJIOYHBIM MPUHLIUIIOM. I[J'IH 3TOTO HCO6XOI[I/IMO
YCTaHOBHUTh JIMMUT BOJOMOTPEOICHUS M, €CAH BOJAOIOJIb30BATEIb IMPEBBIIIACT 3TOT JUMHT,
OH/OHa OyAyT TUIATHTH MO CTABKE, KOTOPAas HAMHOTO BBIIIE CPEIHEH IeHBI 3a | M°, €CIIH K€ OHH
HE TMPEBBIMAIOT 3TOT JIMMHT, TO, COOTBETCTBEHHO, MEHbIIE. DTo OyAeT najee MOOUIPATH
BOJIOTIOJIE30BaTeNCH K 3(hPEeKTUBHOMY HCIIOIBE30BAaHUIO BOJIBI.

B V306ekucrane, rae ¢epMepckue y4yacTKM 3aHUMAIOT, O KpaitHed wmepe, 50 ra,
CYIIECTBYET BO3MOKHOCTb IOJIHOTO MPUMEHEHHsS] K KaxaoMy Qepmepy oOIiaThl BOJbBI IO
nByxcraBouHomy Tapudy. B Keipreiscrane u Tamxukucrane, rae (GepMepckue ydacTKu B
cpenHeM pa3mepoMm B 1,5 ra ¥ MeHbIIE, C yYETOM CIIOKHUBIIEHCA CUTyallMu BBEICHUE OILIATHI IO
o0beMy SIBHTCS JKECTKOM MeEpoi, T.e. Ha OTBOJE Kaxaoro ¢epmMepa, OIHAKO 3TO Oyner
HEoOX0qUMO cHenaTh B JOJTOCpPOYHON mnepcrnektuBe. [loaTomMy Mbl mpeniaraeM B MHEPBYIO
odepe]b BBECTH OIUIATY MO 00heMy B Hadalie BHIXOJHBIX TOJOBHBIX OCHOBHBIX KaHAJIOB. BHyTpu
KaHaJIOB TPEThEro TMOpsAAKa WM TaK Ha3blBaeMbIX rpynmn Bojgomnosb3oBateneit (I'BII),
pykoBoautens ['BII BMecTe co cBOUMHU BOJOMOJIH30BATEISIMU PEILAT, KAK OHU CTaHYT U3MEPSTh
Bojonorpebnenue BHyTpu. CyHiecTBYIOT TakKMe€ METObl, KaK pacrpeiesneHrne 00beMOB BOJIBI C
yduetoMm BpemeHH (Bapabannu) u npyrue, cnocobHnsle oka3aTh nomouis I'BII B moacuere Toro,
CKOJIBKO Mcmodib3yeT Boibl cama ['BII u ckosbko BoibI moTpedsieT hepmep.

Jpyras mpobiiemMa 3aKII09aeTcss B TOM, YTO HET KaKUX-THOO CTaHAapTOB, B COOTBETCTBUU C
KOTOPBIMH TOT WJIM HMHOM pPacXoJ MOXHO ObLTO Obl OTHECTH K IMOCTOSHHBIM WJIM TMEePEMEHHBIM
M3JIep’)KKaM B JIByXCTaBOYHOM Tapude opranuzanuu. CaMu BOJOIMOJIB30BATEIN JOJIKHBI PEIIHTD,
KaKkoOW pacxoJl OTHECTH K TIOCTOSHHBIM, a KaKOW K TepeMeHHBIM wu3jaepkkam. OmgHako Ooree
paIMoHaIbHBIM pPeIIeHneM ObLIIO0 ObI OTHECEHHE PACXO0/I0B, HE 0CO00 CBS3aHHBIX C IMOCTABKOM BOJIBI
1 Bojioo0ecreyeHneM, K OCTOSTHHBIM U3JIep:KKaM OpraHu3aluu.
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VIIK 551.48(479.24)

OLEHKA KAYECTBA PEYHbIX BOJ ASEPBEAUMXAHA MO
rMAPOXUMUNYECKUM NMOKASATENAM

M.A. A6oyes
Hncmumym I'eoepagpuu HAH Azepbaiiosxcana

B cmamve npusooumcs xapakxmepucmuxa 3KONI02UHECKO20 COCMOSHUSL PEUHbIX 600
Aszepbauioxncana. Kauecmeo peunvix 600 xapakxmepuzyem 3K0I02UYECKOe COCMOAHUe, KAK CAMUX
B00HBIX 00bekmog, max u meppumoputo 8 yeiom. llpesviwenue IJ[K no codepoicanuro 6 gode
Jrcenesa u Hegpmenpooykmoe 00ycio8ieHo NPUPOOHLIMU U AHMPONO2EHHBIMU PAKMOPAMU.

The article presents the characteristics of the ecological status of river waters of
Azerbaijan. Characterizes the quality of river water environmental condition, both the water
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bodies, and the territory as a whole. MPC on the content of iron in water and oil due to natural
and anthropogenic factors.

KauecTBO MOBEpXHOCTHBIX BOJI UTpaeT OOJBUIYIO POJb, OCOOCHHO UX T'MAPOXUMHUYECKUM
pexuM. XapaKTepuCTUKa THIPOXUMHUYECKOTO PEKHMMa PEYHBIX BOJA A3zepOaiiikaHa MpuUBEICHA
[0 MaTepuanaM CTalMOHApHBIX THUJIPOXUMHYECKUX HabmoAeHui. B kauecTBe HMCXOIHBIX
UCIOJIb30BaHbl JAaHHbIe HabmogeHuit 3a 1980-2009 rr. ®opmMupoBaHue XMMHUYECKOTO COCTaBa
PEUYHBIX BOJ MPOUCXOJUT IOJ BO3AEHCTBHEM Pa3HOOOPa3HbIX (PAKTOPOB, KOTOPHIE pa3AesItOTCA
Ha CIeYIONINe TPYIIIbL:

— (pusuko-reorpaduyeckue (penaped, KIUMaT, BHIBETPUBAHUE, TOYBEHHBIN TTOKPOB);

—  reojoruyeckue  (COCTaB  TOPHBIX  IOPOA,  TEKTOHMYECKOE  CTPOCHHE,
TUAPOTreOIOTHUECKUE YCIOBHS);

— (usuko-xuMuueckue (XMMUYECKHE CBOWCTBA JJIEMEHTOB, KHCIOTHO-IICIOYHBIC U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE YCIOBHSI, CMEIIEHUE BOJ U KATUOHHBII OOMEH);

— Ouonorndeckue (AesTeIbHOCTh PACTCHUHN U KUBBIX OPTaHU3MOB);

— aHTpOIIOTeHHBIE (BCe (DAKTOPHI, CBSI3aHHBIC C JACATCIHHOCTHIO YEIOBEKA).

Tepputopus AzepbaiiikaHa XxapakTepu3yeTCsl pPa3HOM CTENEHbIO pacwIeHEHHUs penbeda,
HaJMYUeM KakK CIa0O0NMpOHUIAEMBIX MOACTHIIAIOIINX MOpoJ (IJIMHBI, CYTJIMHKH), TaK U XOPOIIO
MIPOHUIAEMBIX.

Brimenepeunciennsie GakToOpbl BO3ACHCTBUS HA COCTAaB HMPHUPOIHBIX BOJ ONPEAETAIOT
TUAPOXUMUYECKHI cOocTaB peuyHbIX BoJ. OIeHKa COCTOSHHS PEYHBIX BOJ TpPHUBEICHA B
CPaBHEHHHM C HOpPMaMH IMpenesbHo aonmycTumbix KoumeHTpauuit (IIJIK) m opueHTHpOBOYHO
Oe3zomacHbIX  ypoBHe#l  BosaeiictBus (OBYB)  3arps3Hsionux  BemIeCTB  JUISI  BOJBI
phIOOXO034MCTBEHHBIX BOJOEMOB M ¢ YYETOM THUIMEHHMYECKHX TpeOOBaHUN K OXpaHe
MMOBEPXHOCTHBIX BOJI OCOOCHHOCTEW NPOUCXOXKACHHS, MHUTAHUS, XUMH3Ma U OHUOIOTHYECKHX
MPOIIECCOB PEK PACCMAaTPUBAEMOT0 PETHOHA.

He mpencraBnisieTcss BO3SMOKHBIM OIIEHUTh KA4ECTBO PEYHBIX BOJ IO BCEM IMOKA3aTEIsM,
JUISL KOTOPBIX OMNpEAENIeHbl MpeaeabHO JO0MycTUMble KoHIeHTpanuu (6osnee 900 BemiecTn).
BbIXoJ U3 3TON CUTyalluy 3aKII0YaeTCs B U3YUYECHUU COACPKAHUS TEX BEUIECTB, KOTOPhIE UMEIOT

HanOoJIbIIIee 3HAYCHNE B POPMHUPOBAHHH IKOJIOTO-XUMHUYECKOTO COCTOSTHHS BOJHBIX OOBEKTOB.
BoJ AsepOaiimkaHa

Pesynbrarsl
MpUBEJICHBI B TaOIHIIE.

(U3UKO-XMMUYECKOTO

aHajm3a

npod  peyHBIX

Pe3ynbpratsl Pu3HKO-XUMHUECKOTO aHan3a Mpood BOIKI pek A3epOaiiKana

Peku ITAK nns
Haumenopanue Pexu Pexu Pexu Jlenkopan- pbI0.-x03.
KOMIIOHEHTOB boupmoro Manoro Haxmue- CKOH MPUPOJ- | BOJAOEMOB
Kagskaza Kagskaza BaHCKOU AP o
HOM o0JracTh

3amax, 6assl 1 1 1 1 2
I{BETHOCTB, IpayChl 1-14 2-20 6-20 4-24 200
B3Beniennsle BenecTna, Mr/i 14-7980 8-5660 92-2023 4-1330 -
E;II)“I){I’OHHH“ mokasatent pH. | ;57888 | 736878 | 7.62-8.46 6,99-8,45 6,5-8,5
PacrsopCuutit 1ca0por (O2): | 575.12.82 | 651-1174 | 8301201 | 7.08-1190 | He<40
Marnuii (Mg®"), Mr/n 4,9-28,4 5,1-28,9 5,4-28,3 4,7-17,8 40
Xnopun-anuos (Cl'),mMr/n 1,2-28.,2 1,4-84,3 3,0-127.9 2,8-2677,9 300
Cynbdat-aunon (SO,™),Mr/n 11,0-287 55-540,9 10-189,5 18,2-390,1 100
MuHepanau3anusi, Mr/a 214-746 214-1073 366-760 181-4655 1000
JKecTkocTh 001I1as1, MI-3KB/1I 2,15-6,72 2,52-8.,82 2,35-6,65 1,84-42.21 10
Kaunbimii (Ca™), mr/n 22,1-100,9 34,1-451,3 38,3-101,2 27,4-831,1 180
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Pexku Pexku Pexku Pexn TIK ans
HanmenoBanue Jlenkopan- pB16.-X03.
COMIIOHCHTOR Bonbsmioro Maimoro Haxwnue- <Oil b1 s MOB
OMIIOHEHTO KaBkaza KaBkaza BaHCKO#l AP ¢ Ov PHpOA ORoEMO
HOM 001acTH
OkucisieMoCTh OWXpoMaTHas —
XUMHUECKOE rmoTpedieHne 2,2-20,9 3,9-29,2 3,1-15,3 2,0-24,1 30
kucnopona XIIK, mr/n
buoxumuacckoe norpednenue | 5, 5 gg 0,32-3,92 0,50-1,97 0,22-1,66 2,0
kucnopoaa bITKS, mr/n
Awmmonnii-uoH (NHy),Mr/n 0,01-0,12 0,01-0,10 0,01-0,06 0,01-0,10 0,5
Hutpur-annon (NO,—),Mr/n 0,001-0,058 | 0,001-0,013 | 0,001-0,035 0,001-0,039 0,08
Hurpar-annon (NO;—),mr/n 0,10-3,30 0,31-10,49 0,16-1,58 0,10-0,82 40
3_

iro/;‘b"p’ bocparos ((PYPO™), | 5080282 | 0,013-0,283 | 0,039-0,150 0,07-0,89 2,0
Kpemnuii (Si), mr/n 0,9-12,2 2,1-17,5 2,0-7.5 5,0-14,0 10
Keneso odmee (Fe),mr/n 0,01-0,25 0,02-0,54 0,02-0,19 0,03-0,46 0,1
HedrenpoaykTsl, Mr/i 0,01-0,23 0,01-0,15 0,01-0,17 0,01-0,18 0,05

3anax Box pex AzepOaiimkana umeer 1 6amn nmpu HopMe 2 Oaiia. 3amax BOJbI BEI3BIBAIOT

JeTy4yue TMaxHyIllMe BELIeCTBA, IMOCTyMamolue B BOAY B  pe3yJbTaTe MPOIECCOB
KU3ZHEACSITEIbHOCTH BOIHBIX OPraHU3MOB, MPH OHMOXMMHUYECKOM DAa3I0KEHHH OPTraHUYECKHUX
BEIIECTB, MPU XUMUUYECKOM B3aUMOJIEMCTBUM COJIEPKALIUXCS B BOJE KOMIIOHEHTOB, a TaKXe C
CEeJIBCKOXO03MCTBEHHBIMU U X035 HCTBEHHO-OBITOBBIMU CTOYHBIMU BOJAMHU.

I[éemnocmp pedHbIX BOJA OOYCIOBJIEHA TJIaBHBIM O0pa3OoM MPUCYTCTBUEM T'yMYCOBBIX
BEILIECTB M COEJAMHEHUN TpexBajeHTHOTo xkene3a. [lokazarenu LBETHOCTH BOJBI Ha BOJHBIX
o0bekTax MeHsuch ot 1° 1o 24° npu I[1AK 200°. [IpenenbHo gomycTUMasi BEIUYMHA [IBETHOCTH
B BOJaX, MCIOJIb3YEMBIX JJIsi MUTHEBBIX IEJeH, cOCTaBiseT 35° MO IJIaTHHOBO-KOOAIbTOBOM
IKasne.

B3gewennsvie 6eugecmea. B coorBeTcTBUU ¢ TPEOOBAaHUSAMHU K COCTAaBY U CBOMCTBAM BO/JIbI
BOJHBIX OOBEKTOB y MYyHKTOB XO3SHCTBEHHO-TTUTHEBOTO M KYJIbTYPHO-OBITOBOTO Ha3HAYCHUS
co/ep)KaHHWE B3BEUICHHBIX BELIECTB B pe3yJbTaTe CIyCKa CTOYHBIX BOJ HE JOJKHO
yBEIUYUBATHCS COOTBETCTBEHHO Oonee, yem Ha 0,25 u 0,75 Mr/am°. Jlnsa BOJOEMOB,
COMCPKAIINX B MEKeHb Goxee 30 Mr/IM® MPHPOAHBIX MHHEPATbHBIX BEMIECTB, IOMYCKACTCS
YBEJIIMUEHUE KOHIIEHTPALIMU B3BEIICHHBIX BEIIECTB B mpeaenax 5 %.

Benuuyuna pH 600bt siBNsSieTCS BaXXKHBIM IOKaszatesneM kadecTBa Boj. OT BenumunHbl pH
3aBUCUT Pa3BUTHE U KU3HEIACATEIBbHOCTb BOJHBIX PACTEHUU M OPraHU3MOB, YCTOMYMBOCTH
pasnuuHbiX (QopM Murpanuu snemMeHToB. BenumumnHa pH Takke BiIuseT Ha MPOLECCHI
MpeBpalIeHus Pa3TUIHBIX (POPM OMOTEHHBIX JIIEMEHTOB, U3MEHSET TOKCUYHOCTD 3arPSI3HSIONINX
BemiecTB. Boawsl pek AzepOaiimpkaHa XapaKTepHU3YIOTCS KaK HEHWTpajdbHBIC U CIAa0OIIEIOYHBIC
(6,5-8,88 en. pH). KonmenTpaius HOHOB BOJIOPO/Ia MOBEPKEHA CE30HHBIM KOIeOaHusIM. 3UMOM
BenmmurHa pH s GONBIIMHCTBA PEUHBIX BOJ cocTaBiseT 6,5-7,4, netom —7,4—8,88. Bennununa
pH mpupoaHbIX BOJ ONpenenseTcss B HEKOTOPOW CTENEeHU reoyioruei BogocbopHoro Oacceiina. B
COOTBETCTBUU C TPeOOBAHMIMHU K COCTaBY U CBOWCTBaM BOJbl BOJOEMOB Y IIYHKTOB MUTHEBOTO
BOJIOTIONIb30BAHUSA, & TAKKE BOJBI BOJOEMOB PHIOOXO3SHCTBEHHOTO Ha3HAUCHUs BennmuuHa pH He
JIOJI’KHA BBIXOJUTH 3a Mpeesibl MHTepBaJia 3HaueHuu 6,5-8,5.

Pacmeopénnuiii kucaopod. B peuHbIX BOJax coJepKaHUE PACTBOPEHHOIO KHUCIOpOAA
BapbUPYET B mpeenax ot 5,72 no 12,82 mr/a npu Hopme He 6omee 4,0 1 TOABEPIKEHO CE30HHBIM
U CYyTOYHBIM KojeOaHusiM. CyTouHbIE KOJIeOAHUS 3aBUCAT OT MHTEHCHUBHOCTHU TPOLIECCOB €r0
MPOAYLUHUPOBAHUS U MOTPEOJSCHUs] U MOTYT JOOCTUTaTh 2,5 MI/1 pacTBOPEHHOIO KHUCIOPOJA.
Konuenrpanuss  kuciopojga omnpeaensieT BeJIUYUHY  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHOIO
MOTEHI[MaJa U B 3HAYUTEIIbHON Mepe HaIpaBIICHUE U CKOPOCTH MPOIECCOB XMMHUYECKOTO H
OMOXHMMHUYECKOTO OKHCJICHUS! OPraHUYECKUX M HEOPTaHMUECKUX COeTUHEHU. B cooTBeTCTBUU C
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TpeOOBaHUSMHU K COCTaBY M CBOWCTBaM BOJBI BOJAOEMOB Y IYHKTOB IMHUTHEBOTO M CAHUTAPHOTO
BOJIOIOJIB30BAHMsI COJIEp)KaHUE PACTBOPEHHOI'0 KUCIOpoJa B mpobde, oroOpaHHON 10 12 4y 1HS,
HE JOJDKHO OBITh HIDKE 4 Mr/n B 11000 mepuoj rojaa; s BOJOEMOB PBIOOXO3SHCTBEHHOTO
HA3HAUCHWS KOHI[CHTPALMs PACTBOPEHHOTO B BOJC KHCIOPOAA HE JOIDKHA OBITh HIDKE 4 MI/IM’ B
3UMHUH TTepuo (IpH JIe0cTaBe) U 6 MI/J — B JICTHHH.

Bbuozennvie rnemenmur. Cpeay MHOTOYHUCIEHHBIX (DAKTOPOB, 0OYyCIOBIMBAIOLIUX
KauyecTBO BOJBI B MPUPOAHBIX BOJOEMAX, OJJHUM U3 OCHOBHBIX SBIISIETCS COAEPIKaHUE OMOTE€HHBIX
BELIECTB, IOCTYMAIOIIUX B BOJOEMBl C pEYHBIM CTOKOM, aTMocdepHbIMH ocaakamu. K
OMOTEHHBIM OTHOCSIT BEIIECTBA, CBSI3AHHBIE CBOMM IPOMCXOXKIECHUEM C JKU3HENEATEIbHOCThIO
BOJIHBIX OpPraHM3MOB; NMPUCYTCTBHE € ITHUX BEIIECTB B BOJE, B CBOIO OYEpEllb, ONpEaessieT

BO3MOXXHOCTh  CYIIECTBOBAaHUS  OPraHU3MOB.  DBHOTE€HHBIMH  JJIEMEHTAMH  SIBJISIFOTCS
HEOpPTaHWYECKHUE COEJUHEHUS a30Ta (HUTPUTHL, HUTpaThl), Gochop (docdarel), KpeMHUI,
KEJe30 B Ppa3IMYHBIX COCJAMHEHHUAX — HEOOXOAMMBIE [JISl JKU3HM PACTEHUH TNHTaTEIbHBIC

BElIEeCTBa, yCBaUBaroIuecs B npoiecce poTocHuHTE3a.

Humpummnbstit azom (NO>;—) — HeyCTOWUYNBAsI HEOpraHUUECcKas a30Tocoepxaias popma,
oOpa3ytomiascsi B pe3yJibTaTe NepBoil cTaguu HUTpUPHUKALUN aMMOHUIHOTO a3oTa. [lo naHHOMY
MOKA3aTeN0 pevyHble BOABl A3epOaipkaHa MOXKHO OTHECTH K KIJAcCy YAOBJIETBOPUTEIHHO
gucTbix (MeHee 0,06 mr/m) (AGayes, 2011). ConepkaHue HUTPUTHBIX HOHOB B IIPUPOJIHBIX BOAAX
HE3HAYUTENHHO (B OONBIIMHCTBE ciydaeB MeHee 0,56 Mr/im) m Bo BceX mpoOax HE NMpEBBIMIAET
ITAK.

Humpamnouii azom (NO3—) — HeopraHudeckas a3oTocojaeprxkaiias Gopma, sSBISIOIIASICS
KOHEYHBIM MPOJYKTOM MHHEpaJu3alld OPraHMYEeCKOro BEIIeCTBAa U Ba)XXHbIM CaHUTAPHBIM
nmokasareneM. Bce 3HaueHHUs, TOJyYeHHBIE B PE3yJbTAaTe aHAIU30B MPOO BOABI (CM. TabIUILY),
YKa3bIBalOT Ha TO, YTO COJAEpKaHHUE HUTPATHBIX MOHOB B MPHUPOAHBIX BOAAX HE3HAUUTENIBHO (B
O6onpmmHCTBE ciaydaeB MeHee 0,59 mr/n) u Bo Bcex mpobax He mpesbimaer [1JK. IlpucyrcTBue
HUTPATOB B KOHIEHTpauusx MeHee 0,5 MI/1 He BbI3bIBAaCT HapyLIEHUS OMOXMMHMUYECKHX
npoueccoB B Bojgoeme. [IpenenbHo nomycTUMbIEe KOHIICHTPALUKA HUTPATOB B MPUPOTHBIX BOAAX
cocTaBisAoT 40 Mr/m.

Conepxanne coenuHeHuid (Gochopa 3aBHCUT OT COOTHOIICHHS HWHTCHCUBHOCTHU
npoueccoB  (GOTOCHMHTE3a M OMOXMMMYECKOIO  OKHCIEHMsS  OpPraHMYEeCKHUX  BEIECTB.
KonuenTtpauus gochopa pocharoB Bo Bcex oToOpanHbIX npodax He npesbimaeT [1JIK (2 mr/m).

Kpemnuni B peunslx Bomax BapbupyeT B mpeaenax ot 0,90 mo 17,50 mr/n mpu HOpMeE
10 mr/m.

/Kene30 B IOBEPXHOCTHBIX MPUPOAHBIX BOJAX HAXOAUTCSA B PACTBOPEHHOM M KOJIJIOUTHOM
cocTosiHuU. PacTBOpeHHOE JKene30 MPEJICTAaBICHO COCAUHEHUSMHU JByXBAJEHTHOTO U
TPEXBAJIEHTHOTO XeJjle3a, HaxXOoJAIIMMHCS B HOHHOM (opme, B BUIE THUAPOKOMIUIEKCOB U
KOMIUJIEKCOB C PAaCTBOPEHHBIMU HEOPTaHUYECKUMHU U OPraHUYeCKUMHU BEIIECTBAMHU MPUPOTHBIX
BoJ. [Ipesbrmenue I1JIK mo comepxanuto xene3a HabI0aeTCsa B OTOOpaHHBIX MpoOax.

Hegymenpodykmei. 1loBbllIeHHOE coJepkaHue He(TEnpoayKTOB HaOMI0JaeTcs B
OOJIBIIMHCTBE TOYEK MPOO00TOOpA. YUUTHIBAs, YTO NPUMEHAEMbIE METOIbl AHATIN3a OIPEIEISAIOT
YTIEBOAOPOBI KaK MPUPOTHOTO, TAK U TEXHOTEHHOTO MPOMCXOXKICHUS, MOXKHO CJENaTh BBIBOJ,
YTO MOBEPXHOCTHBIE BOJBI PACCMAaTPUBAEMBIX PEK MMEIOT MOBBIIIEHHBI €CTECTBEHHBIH (DOH MO
YTJIEBOIOPOIAM.

Heopzanuueckue eeuwecmea. Cynb(daT-aHUOH, XJOPUI-aHHMOH M KaTHOHBI KaJbLUf,
MarHusi SBJIAIOTCS. OCHOBHOM 4YacThl0 BCEH MMHEpaNIM3alMd MPUPOAHOH BOJIBI U CBOUM
IIPOUCXOKIEHUEM TECHO CBSI3aHbI C IOYBAMU U MOPOJAMH, ¢ KOTOPBIMH CONpPUKAacaeTcsl BoJa, U
U3 KOTOPBIX BBILIEIAYUBACT UX.

Cynbgpamer NpUCYTCTBYIOT NMPAKTUYECKH BO BCEX IMOBEPXHOCTHBIX BOAAX M SIBISIOTCA
OIHUMU W3 BaXHEWmMMUX aHUOHOB. Mounas d¢opma SOs— xapakTepHa TOJBKO IS
MaJOMUHEpaIU30BaHHbIX BOoA. IIpy yBennueHn MUHEpaaIn3aluy Cyjab(aTHbIE HOHBI CKIOHHBI K
00pa30BaHUIO0 YCTOWYMBBIX AaCCOIMUPOBAHHBIX HeWTpanbHbiX map Tuna CaSO4 MgSOs. B
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peuHbIX Bojax AsepOaiipkaHa copepaHue Cyib(haT-aHHOHOB BappupyeT B mpexaenax ot 10 mo
540,9 mr/n npu I1JIK 100 mr/n.

Xnopuowt SBIAIOTCS MpeodIialalolliiM aHUOHOM B BBICOKOMHHEPAJIM30BAaHHBIX BoAax. B
OTIIMYME OT CyNb(paTHBIX U KAapOOHATHBIX HOHOB XJOPHIBI HE CKJIOHHBI K OOpa30BaHUIO
aCCOIMMPOBAHHBIX HMOHHBIX map. M3 Bcex aHMOHOB XJOpUABl 00JamaroT HauOoNbIIEH
MUTPAIIMOHHOM  CHOCOOHOCTBIO, UYTO OOBSCHSETCA HMX  XOpOUIed  pacTBOPHUMOCTBIO,
C1abOBBIPAKEHHON CITOCOOHOCTBHIO K COPOIMH B3BEHICHHBIMHM BEIIECTBAMHU U TMOTPEOJICHHEM
BOJAHBIMHM opraHu3Mamu. KoHIIEHTpaly XJIOPUAOB U UX KOJeOaHUs MOTYT CIYXKUTb OJHUM W3
KpUTEpPUEB 3arpsA3HEHHOCTU MOBEPXHOCTHBIX BoA. Coaep)kaHHE XJIOpHUJ aHMOHOB B PEUYHBIX
Bo/ax AsepOaiimkaHa (B 60abpmMHCTBE ciydyaeB MeHee 127,9 mr/n) npu ITJIK 300 mr/n. Tonbko.
B p. McTucyuaii copepxanue XJI0pua aHHOHOB cocTaBisiia 2677,9 mr/im.

Kecmkocms TIpUPOTHOW BOJBI 3aBHUCHUT TIaBHBIM OOpa3oM OT HaJdWU4Ms B HeH
PacTBOPEHHBIX COJIEH KalbIUs U MarHus, CyMMapHOE COJEPKaHNe 3TUX COJIeH Ha3bIBAIOT 00IIeH
XKecTKocThio. KoHIleHTpalus Maruus BO BceX OTOOpaHHBIX MPpoOax U3MEeHseTcs B mpeaenax 4,7—
28,9 mr/n npu [TJK 40 mr/n, KOHIEHTpaIus KajJbIis BO BCEX OTOOpPAaHHBIX MP0oOax M3MEHSETCS
B npexaenax 22,1-831,1 mr/n npu ITAK 180 mr/n. [loBepXHOCTHBIE BOABI MMEIOT B OCHOBHOM
nokasarenu obmieit xxectkoctu ot 1,84 mo 8,82 mMr-oks/n. Takyio Bogy ¢ *KECTKOCTBIO 710 9 MT-
9KB/JI MPHUHATO CUMTATh KECTKOM, W Toiabko B p. McTucyuail obmas XKECTKOCTb COCTaBIIsUIa
42,21 mr-sxs/n npu [1JK 10 mMr-sxs/m.

Munepanuzayua. Munepanusanus peyHbIX BoJ U3MeHseTcs B npenenax 1814655 mr/m.
B cooTBeTCTBHHM C THTHEHHYECKUMHU TPEOOBAHHMSIMH K KAdyeCTBY MHUTHEBOW BOIBI CyMMapHas
MUHEepaIu3alus He Ao KHA MpeBbImaTh BeauuuHbl 1000 mr/m.

Ammonun. CoaepkaHue HOHOB aMMOHHSI B IIOBEPXHOCTHBIX BOJaxX BapbUpPyeT B
untepsane ot 0,01 mo 0,12 mr/n mpu IIJJK 0,5 mr/n. KonnenTtpamus aMMOHUSL B TUTHEBOI BoJiE
HE J0JDKHA TPEBHINATh 2 MI/I 1o a30Ty. [IpucyTcTBHe B HE3arps3HEHHBIX IOBEPXHOCTHBIX
BOJaX MOHOB aMMOHHS CBS3aHO TJIaBHBIM 00pa3oM C mpolieccaMu OMOXMMHUYECKOM Jerpaaaiuu
0enKoBbIX BemiecTB. [1oBbIIIEHHAsT KOHIIEHTPALUsg HOHOB aMMOHUSI MOXKET ObITh MCIIOJIb30BaHA B
KauecTBE HMHAMKATOPHOTO IOKa3aTess, OTPA)Xalollero yXyJIIeHWE CAHUTaApHOTO COCTOSHUS
BOJHOI'0 00BEKTa, Mpollecca 3arpsA3HEHUS TOBEPXHOCTHBIX BO/I.

Oxucnaemocmov ouxpomamnan (XIIK) na€t npencrtaBieHUe O KOJIUYECTBE KHCIOpPOJA,
TpeOyromemMcsi Uisi OKHCJICHHUS NPAaKTHUYECKH BCEX OPraHMYECKHX BEIIECTB, HAXOMASIIUXCS B
BoJsie. B mpoGax BoJABI OKHCIIIEMOCTh OMXpOMaTHAs M3MEHseTcs B mpenaenax 2,0-29,2 mr/n npu
I[NAK 30 mr/n. B cooTBeTcTBUU ¢ TpeOOBaHHMSAMH K COCTaBy M CBOMCTBaM BOJBI BOJOEMOB Y
MYHKTOB MUTHEBOr0 BOAOMNOJIb30BaHuA BeanunHa XIIK He gomkHa mpeBblmaTh 15 Mr Oz/z[M3 ;B
30HaX peKpeannu B BOAHBIX 00beKkTax gomyckaercs BenununHa XIIK qo 30 mr Oz/I[M3. Benuunnebl
OKHCJISIEMOCTH TPUPOJHBIX BOJA M3MEHSAIOTCS B Mpeenaax OT J0JIe MUJITUTPaMMOB 10 JECATKOB
MUJUIUTPAMMOB B JIUTPE, B 3aBUCUMOCTH OT OOIIeil OMOJI0rH4ecKoi MpOAyKTUBHOCTH BOJJOEMOB,
CTENEHU 3arpsi3HEHHOCTH OPraHMYECKMMM BEIIECTBAMM M  COCIMHEHUSIMU OHOTEHHBIX
3JIEMEHTOB, & TAK)KE OT BIUSHMS OPraHUYECKHUX BEIIECTB €CTECTBEHHOTO IIPOUCXO0XKICHHUS.

buoxumuueckoe nompeonenue kucinopooa bBIIKs (6uoxmmuueckas MOTpeOHOCTh B
Kuciopone 3a S5 cyTtok) wusmensiercs B mnpenenax 0,22-3,92 mr/m mpu I1JIK 2,0 mr/n. B
MOBEPXHOCTHBIX Bogax BenuuuHbl BIIKs m3menstorcs o6siuHo B mpeaenax 0,5-4 mr Oz/I[M3 u
MOJIBEPXKEHBl CE30HHBIM M CYTOYHBIM KOJeOaHMsIM. B 3aBHCMMOCTH OT KaTeropuu BOJOEMa
BenmmurHa BIIKs permamenTupyercs ciaeayomum oopa3oM: He Ooee 3 Mr Oz/z[M3 IUIS BOJOEMOB
XO3SICTBEHHO-TTTHEBOrO  BOJONMONB30BAHMA M He Oomee 6 mr Oo/aM° IS BOZOEMOB
XO03SICTBEHHO-OBITOBOTO U KYJIBTYpPHOTO Bojomnoas3oBanus (I'ycesa, 2000).

B nienoMm coctosiHME MOBEPXHOCTHBIX BOJOTOKOB PacCMaTpUBAEMONW TEPPUTOPUH MOKHO
CUUTATh YIOBJIETBOPUTEIBbHBIM, KOHIIEHTpAIMd OOJIBIIMHCTBA OMNpPEACNIIEMBbIX BEIIECTB
HaxomsaTcs B npeaenax IIJIK mist peiboxo3siicTBeHHBIX BOJ0EMOB (BKiIO4as Tpeboanus Can
[MuH 2.1.5980-00, TH 2.1.5.689-98 ¢ nononuenusamu, 'OCT 2761-84). XapakrepHoe s BeeX
IIOBEPXHOCTHBIX BOAOTOKOB mpeBblmieHne [IJIK 1o conepkanuro B Boxe keneza H
HEePTENPOIYKTOB 00YCIOBICHO MPUPOIHBIMH M aHTPOTIOTEHHBIMU (paKTOpaMHU.
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V]IK 631.6

W3MEHEHUE ®U3UKO-XUMUYECKOIO COCTABA CEPO3EMHO-
nyrosbiX OPOWAEMbIX NMO4B No4 BO3AENCTBUEM
AHTPONOIEHHbIX PAKTOPOB HA KAPABAXCKOU CTENH

M.TI. Mycmadgpaes, C.X. Omapoé
HUncmumym Iousogeoenus u Aepoxumuu HAHA

B oannoti cmamve paccmampusaiomes uzmeHenus, npoucxoosujue 8 NO48eHHOM COCmage
uccaeoyemuix nous 6 cioe 0-30 cm u 0-100 cm meppumopuu mynuyunaiumemos betox ['eroutny u
bana Terowny Bapounckoeo pationa Kapabaxcrxoii cmenu. Jlna onpedeneHus YpOGHs.
AHMPONO2EHHO20 — 8030€UCMBUSL  UCNONIL308AHbL  PEe3VIbMamvl  NOYBEHHLIX — UCCAe008AHUIL,
nposedennvlx Mncmumymom Ilousogedenuss Aepoxumuu HAH Aszepbaiioscana u Hncmumymom
Azeunpozema MCX ¢ 1978 u 1989 22. 0o 2010 2o00a.

The changes of quantity of basic soil part happened in the Barda region of Garabakh
lowland in 1978 and 1989 years as a result of ground researches during 26 years (2004) were
considered in the article.

It was determined, in the explored areas (from 1978 to 2004) under influence
anthropogenic factors a salt accumulation and alkalinity were formed on most territory of
irrigable meadow- sierozem soil.

On these soils of 0 — 30 sm plow layer and 0 -100 sm depth a quantity of sodium cation
was increased 2,2 times, dense rest — 2 times by sum absorption of basis.

Beeoenue

[Ton BnusHMEM paclIMPEHHOW MPOU3BOACTBEHHOMN JEATEIBHOCTU YEJIOBEKA MPOUCXOIUT
Jnerpajganus TMouyB (3arps3HEHHE, 3aCOJEHHE, COJOHIEBATOCTh, JPO3HUsA), H3-32 KOTOPOM
YMEHBIIAETCS IUIOIIAa[Ab MPUTOJHBIX 3€MEIIb Ha MuiaHeTe. Mcxond u3 3Toro, 3eMIIenOIb30BAHUE
JIOJDKHO OMHMPATHCS HA 0COOCHHOCTH PaCpPOCTPAHEHUS MPOIIECCOB JIeTPaalliH.

[IpaBunbHOE 3eMIIETIONB30BAaHUE YMEHBIIACT WM JTUKBUAUPYET (DaKTOpPHI, CO3JaroIIne
€CTECTBCHHBIC WJIM HCKYCCTBEHHBIC pa3pylieHus. Jns 3Toro Hamo HaiTh Oojee MpOCThIe H
JenieBbie myTu 00pwOBI ¢ Aerpananueil mous. [Iporeccs gerpaganuu, TPOUCXOASIINE B TIOYBAX,
CBSI3aHBI C HEPAIMOHAIBHBIM HCIIOJIB30BAHUEM 3€MeJb, OCOOCHHO MOTEPEH 30JIbHBIX 2JIEMEHTOB
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U TYMYCOBBIX BEIIECTB. OJTOT TMpOIECC YXyaumaeT (QPU3NKO-XUMHYECKHE CBOMCTBA TIOYB,
0COOEHHO, BOJOMPOHUIIAEMOCTb MOANAaXOTHOTO CIIOSI.

Muorue yuensle-mouBoBennl [3,1,6,7] AsepOaiimkaHa 3aHUMAINUCh U3YUYCHUEM
MPOIIECCOB  JAeTpajalii, MNPOUCXOASIIMX B TMOYBAX U NPUYUHOW UX BO3HUKHOBEHHS.
M.II. baGaeB [4] B CBOMX HCCIEAOBAHUSIX M3Y4YUJ NPUYUHBI BO3ZHUKHOBEHHS JAETrpajallid B
OpOIIaeMBbIX MOYBAX PECHyOIUKH U MPEATOKIIT METOIUKY MX U3YUYECHHS U KapTorpapupoBaHUs
JerpagupOBAHHBIX YYACTKOB.

[TouBbl arpouppHUrallMOHHBIX JaBHOOpolnaeMbix nanamadtToB Kapabaxckoi crenu B
HACTOSIIEe BpeMs B Pa3IUYHON CTENEHM 3aCOJICHBI M COJOHIEBATHI. DTOT MPOIECC 3aBUCUT OT
MHOTHX (paKTOPOB, B TOM YHUCIIE, OT COCTaBa OPOCUTENbHBIX BOJ, METHOPATUBHBIX OCOOCHHOCTEMH
TeppuTOpuid (YpOBHS MUHEPAIU3ALMHI TPYHTOBBIX BOJ U T.JI.).

Oovexm uccneooesanuii

IlouBEeHHO-TI0JIEBBIE UCCIEAOBAHUS IIPOBOAWINCE HA TEppUTOpUM bapauHckoro palioHa B
2001-2010 romxy. DTOT pailoH pacrnojokeH B ceBepHoi yacTu KapabGaxckoil cTemu, rpaHUYHUT C
ceBepa ¢ EBnaxckum pailoHoM, ¢ ceBepo-BOCTOKa U BocToka — p. Kypa, ¢ ora ArmkadeuHCKUM
u ArgaMckuM paloHaMmu, ¢ 3amajga ¢ TeprepckuMm parioHoM. OOmias TmIomaab paioHa
coctaBiser 127168 ra. 34 894 ra 3Toii TEppUTOPUM MCIOJIB3YETCS MOJ NaliHw, 39 212 ra — nox
nactoumia, 18 ra — mox cenokockl, 1103 ra — Mo BUHOTPATHUKHU | cajbl, 1752 ra — o JiecHbIC
MacCHBBI.

Ha tepputopun mnporekaror pp. Teprepuait m XaumHual, a Takxke C CeBepo-3amaja
Kapabaxckuil kanan. Penbed TeppuTOpHMM paBHMHHBI C JIETKMM HakJIoOHeHUEeM. Pexku u
KOJUIEKTOPHO-JIPEHAXHasi CEThb MOBIUAJINM Ha penbed MU CrIocoOCTBOBAIM BO3HUKHOBEHHIO
pasnuuHbIX popM MHUKpoperbeda.

Obécyacoenue eonpoca

[TouBeHHBINT TOKPOB pecnmyOJUKH C JPEBHUX BPEMEH IMOJBEpTayicss OECCUCTEMHOU
MIPOU3BOJICTBEHHON JEATEIBHOCTH YelIOBEKa (CENbCKOe XO034UCTBO, MPOMBIIIJIEHHOCTh, OBIT).
[Toa AnUTENBbHBIM aHTPONIOTEHHBIM BO3JEHCTBUEM U3MEHWIOCH CTPOEHUE U (PU3UKO-XUMHUYECKHE
CBOMCTBA 3TUX IIOYB.

[Ipy  aHTPONMOreHHOM  HANpSHKEHUM  BO3HHUKAIOT  clenupuyeckue OCOOEHHOCTHU
MOYBOOOPA30BAHUSA: U3BMEHEHHE BOJHOTO U BO3AYILIHOTO PEeKHUMa, CBO€OOpa3Hast OHMoJorudecKas
AKTUBHOCTb, BO3HMKHOBEHHE BHOBb OCBOCHHBIX M OKYJBTYPEHHBIX MOYBEHHBIX CIIOEB, TIJIE
HapyllleHa CTPYKTypa BEPXHEro ciosg M Bced mouBbl. Bce 3TH mporeccel 1ar0T BO3MOYKHOCTH
paccMOTpUBATh MTOYBBI, MOJBEPrarorecs AHTPOIIOTEHHOMY BO3JEHCTBUIO Kak
camocTosATeNbHBIA THN TouBbl. [Ipum nuddepennmanum Mopdoaorndeckoro npopmis u
HampaBlieHus: (OPMHPOBAHMS JAMATHOCTUYECKUX TIOKa3zaTelled pas3inyaloT aHTPOIMOTeHHO-
HaIlps)KEHHbIE, BO3/IEIIBIBAEMbIE, OPOIIAEMBIE U AHTPOIIOI€HHO- HAPYIIEHHBIE IOYBHI.

H3menenun, npoucxooauiue noo 6o030eiicmeuem aAHMPONOZEHHbIX ¢axmopos. ]l
ONpeAeCHUs] HAMpPaBICHUS HM3MEHEHUU, MPOUCXOISNIUX IOJ BO3ACHUCTBHEM aTPONOTEHHBIX
(akTOpOB Ha TMOYBEHHOM COCTaBE CEPO3EMHO-IYTOBBIX OpPOIIAEMBIX MOYB IMPOBEIEH CpaBHU-
TEJIbHBbII aHaU3 pe3yJbTaTOB aHAJIM30B IOYBEHHBIX pa3pe3oB, B3ATHIX B 1978 u 1989 rr. ¢
pe3yabpraTamu aHanu3oB 2010 r.

B 1a6n. 1 naHbl pe3yapTaThl aHATH30B IOYBEHHOTO COCTAaBa CEPO3EMHO-TTYTOBBIX CBETIBIX
nouB B cioe 0-30 cm u 0-100 cm B 1978, 1989 u 2010 rr. 13 tabmumsl cnenyet, uto ¢ 1978 no
2010 r. B Teuenue 26 net B nouBeHHOM cocTaBe pa3pe3oB NeNe 1 u 30 B 0-30 u 0-100 cm crnosix
MPOM30IILINA 3HAYUTEIbHbIE U3MEHEeHUA. Cpelln ITUX U3MEHEHUIM CaMbIMU 3HAYUMBIMU SIBIISTFOTCS
coziepaHue kaTHoHa Na' B cocTaBe 0OMEHHBIX OCHOBAHHI U COAEp:KaHHE MIOTHOTO ocTatka. C
1978 r. mo 1989 r. B Teuenne 11 nmet B paspesze Ne 1 B rmy6unax 0-30 u 0-100 cm conepxanue
kaTHoHOB Na' B cocTaBe OOMEHHBIX OCHOBAHMH yBenmumimoch Ha 2 %. B maxoTHoM cioe
KOJIMYECTBO KAaTHOHOB Na' yBeanuuwioch ot 4,69 no 7,81 %, B cmoe 0-100 cm - ot 4,47 no

-60-



7,56 %. C 1989 mo 2010 . B yKa3aHHBIX TIIyOMHAX KonmdecTBo Na' yBenMumiock B 2 pasa
(Tuomaap KIOYEBOro yyacTka cocTtaBiseT — 20 ra ).

B  momHbIX, C1a00COJOHIIEBATHIX, CJIA003aCOJCHHBIX, HJIEBO-MBIIEBLIX, TSKEIIO-
CYTTIMHHCTHIX TT0YBaxX B TeueHue 1 1meT xommuectBo Na' B crosx 0-30 u 0-100 cM yBenuuuiocs B
cpennem Ha 1, 43 % (o1 4,50 % 1m0 5,94%), C 1989 r. no 2010 r. B Teuenue 15 neT yBenuunioch
B 2 paza. C 1978 r. no 2010 r. B TeueHue 26 neT colepkaHue IIOTHOIO OCTAaTKa 3HAYUTEIIbHO
YBEJIUYUIIOCH.

Hano ormeTuTh, 4TO0 B 000MX pa3pe3ax YBEIHMUECHHE COJEpKaHUsS COJe MPOUCXOAMIIO B
nepuosie 1989-2010 rr. B 3Tu roasl copepkaHue coliel 3HAUUTEIbHO YBEIUYUIOCh. B paspese
Ne 30 B 0-30 u B 0-100 cMm cnoe coaepkaHue coyei yBeITuuuiIoch NPUOIU3UTEIBHO B 2 paza Win
¢ 0,20 mo 0,4 %. B teuenue 26 mer B 0-30 cm cmoe paspeza Ne 1 comepkanme rymyca
ymensiuioch ¢ 1,80 no 1,5 %, pazpesa Ne 30 - ¢ 2,04 no 1,62 %. Ha rimy6une 0-100 cm pa3zpesa
Ne 1 copepxkanue rymyca mouytud He uaMmeHunoch (1,2-1,22 %). Dtot mporecc HabiromaeTcs
Tak)ke B OTHOILIEHHH o01ero a3ota. B tedenne 26 net cootHomenue C:N B Mo4YBe U KOJIUYECTBO
KapOOHATOB B BEPXHEM CJIO€ MOYBBI 3HAYMTEIIBHO YMEHBIUIOCH, a B 0-100 cm ciioe, HaoOopoT,
HEMHOTO YBEJIMYUIIOCH.

Tabnuna 1 - CpaBHUTENBHBIN aHAIN3 OCHOBHBIX COCTABHBIX YAaCTEH CEPO3EMHO-TYTOBBIX
CBETJIBIX OPOILIAEMBIX IIOYB TEPPUTOPUN MyHHIUNAIUTETOB berok I'oronmunro u bama I'oromnnto
bapaunckoro paitona (%)

1978 ron | 1989rtox | 2010 rox
NeNe paspesos OCHOBHBIE COCTaBHBIC YaCTU 30 ng6ggaa M 0730
ITOYB - - -
0-100 0—-100 0-100
Mornnsie, ¢1aboCoNOHIEBATEIE, CIa003aCOIEHHEIE, HIEBATO-IBIIEBBIE, TAKEIOCYTIIMHUCTEIE, OPOLITAEMEBIE
dusudeckas riimHa, % L’SS w M
’ 47,94 50,25 52,20
Fyvye, % 1,80 1,58 1,50
’ 1,20 1,25 1,22
O6mmit asor. % 0,15 0,13 0,12
’ 0,11 0,11 0,11
7,4 7,2 6,8
CN 6,1 6,9 6,9
20,22 18,97 18,16
1, XJI0MYaTHUK €0, mo CaCO; 17,87 19,7 m
Conepsxanue Na' ot 4,69 7,81 9,72
CYMMI:; ;oors;u;eﬁn HBIX 447 756 936
[ImoTHEIH ocTaToK,% 015 0,15 0,24
’ 0,16 0,17 0,23
0.003 0,003 0,003
€0 0.004 0,004 0,005
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[Tponomxerne Ta0auIs! |

MOH.[HBIC, CJ'Ia6OCOJ'IOHLICBaTI:IC, CpeaAHE3aCOJICHHBIC, NJICBATO-TIBLJICBLIC, TAXKCIOCYTJIMHUCTBIC,
OpOomIaCMBbIC

dusnyeckas rinuHa, % 53,88 24,49 ﬂ
’ 51,15 51,39 52.53
Fysye, % 2,04 1,81 1,62
’ 1,30 1,32 1,14
. . 0,16 0,15 0,14
OO6wwmit azot, % 0.12 0.2 ol
) 7,6 7,2 7,0
eN 6,3 6,6 6,6
30, sepro 20,02 18,78 17,36
€0, 1o CaCo; 18,79 19,24 19,69
Conepxanne Na“ oT cyMMBI 4,50 5,94 8,95
MOTJIONIEHHBIX OCHOBAHUI 4,49 5,91 9,48
[T10THBIM 0CTATOK,% 0.17 019 0,39
' 0,17 0,20 0,40
0,003 0,003 0,006
COy
0,003 0,004 0,007

Pe3y.HI)TaTBI HSMGHGHHﬁ, MNpoUuCXoialux I10J4 aHTPOIIOTCHHBIM BO3Z[GI\/JICTBI/ICM B
MOYBCHHOM COCTaBE CEPO3EMHO-IyTOBBIX OPOIIAEMBIX IOYBAX HCCICAYEMOW TEPPUTOPHH C
1978 ropa mo Hacrtosiiee BpeMst 1aHbl B Ta0I. 2.

Tabnuua 2 - CpaBHUTENbHBIM aHAJIN3 OCHOBHBIX COCTAaBHBIX YaCTEH CEPO3EMHO-TyTOBBIX IIOYB
Tepputopuil MyHuunanuteroB betok I'otonuto u bana I'oronutio bapaunckoro paitona (%)

1978 rom | 1989rox | 2010 rox
NoNo OCHOBHBIE COCTABHBIE [ny0Guna, cm
T pasheson 4acTH 10YB 0-30 0-30 0-30
0-100 0-100 0-100
MorHbie, ¢1ab0CONIOHIEBAThIC, C1a003aCOICHHbIE, HIIEBATO-MBUICBEIC, TSIKEIOCYTITHHUCTHIC,
opoIIacMbIe
54,72 53,60 52,18
dusnueckas riuvHa, %

48,36 52,06 53,66

2,62 215 2,05

I'ymyc, %
1,56 1,31 1,02
5, XJIOIMYaTHUK N 0,20 091 7 091 6
O6muit asor, %
0,13 0,12 0,12
7,9 7,5 7,4
C:N
6,7 6,3 6,4
15,35 14,50 14,00
CO,mo CaCOs

14,40 16,15 17,94
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[Tponomkenne TabauIlb 2

5, XJIOMYaTHUK Conepsxanne Na* ot 4,96 5,06 9,36
CYMMBI ITOTJIOIICHHBIX
OCHOBaHHUI 4,44 5:1 1 9,21
0,15 0,14 0,30
IlnoTHEI OcTaTOK, %0
0,14 0,14 0,30
cor 0,003 0,003 0,004
’ 0,004 0,005 0,007

N3 tabmumer cnemyer, uto ¢ 1978 mo 2010 rr. B teuenue 32 mer B 0-30 cm raoyOune
paspe3a Ne 5 wucciemyeMoll TEPPUTOPUU KOJIHYECTBO (PU3UUYECKOW TIIMHBI yMEHBIIWIOCH Ha
2,54 %, B 0-100cm cmoe, HaAoOopoT, yBenuuuigoch Ha 5,30 %, 4YTO MOXKHO OOBSICHUTH
3aHEeCEHHEM MJIOBBLIX YaCTHI[ MOJUBHBIMHU BojgaMH. B 0-30 cMm cioe 3THX ITOYB B TeueHHe 26 JeT
coaepkanue rymyca ymensmmiocs Ha 0,57 %, B 0-100 cm cnoe - Ha 0,54 %, unm B maxoTHOM
cioe ¢ 2,62 no 2,05 %, B 0-100 cm cnoe - ¢ 1,56 no 1,02 %. 3a 26 net B 0-30 cM cioe MOYBEI
coaepkanue obmiero azora ymeHnbmuioch ot 0,20 mo 0,16 %, conepkanue kapooHnaros ot 15,35
1o 14 %, coornomenue C:N - ot 7,9 10 7,4 (moimap KIOYEBOTO y4acTKa COCTaBIsAeT — 25 ra).

B oTanume OT yKa3aHHEIX COCTaBHBIX YacTeil I0YB B COJEPKaHUM KaTHOHOB Na' B cymMMme
MOTJIONICHHBIX OCHOBAHHWI MPOM30NUIH OoJiee 3HAYMMbIE M3MEHeHHs. Tak, B TedueHue 26 JIeT B
maxotHoM 0-30 cM ciioe kosndecTBo Na ' yBenuuuioch ¢ 4,96 1o 9,36 %, B 0-100 cM royOune - ¢
4,44 10 9,21 %.

Hano ormeTtuts, yto B Teuenue 11 mer ¢ 1978. mo 1989 r. B 0-30 u 0-100 cm rmybunax
conepxanne Na' B cyMMe TIOIJIOIICHHBIX OCHOBAHMIT 3HAYUTEIHLHO MOBBICHIIOCH, @ COJCPKAHNE
IUIOTHOTO OcTaTKa moyTu He m3MeHmnoch. Ho ¢ 1989 mo 2010 rr.B 0-30 u 0-100 cm rimyOuHax
ATUX MOYB KOJIUYECTBO COJIEH YBEIUUUIOCH 1oUTH B 2 pasa (¢ 0,14 no 0,30 %).

C 1978 no 2010 r. B 0-30 cM royOune mouBsl cofepkanre noHOB COj3; yBEIMYHIOCH OT
0,003 10 0,004 %, B 0-100 cM ray6une - ot 0,004 10 0,007 %.

Buvieoownt

1. Pe3ynapTaThl MOYBEHHO-NONEBBIX U JA0OPAaTOPHBIX HCCIEAOBaHUM, MPOBEJACHHBIX B
2010 romy moxazamu, uro c¢ 1978 r. B Teuenue 26 1er B 0-30cm m 0-100 cM rimyOunax
CepO3eMHO-TyTOBEIX OPOIIAEMBIX MOYBAX KONHMYECTBO KATHOHOB Na' B CyMMe TOTJIOIIEHHBIX
OCHOBaHUN YyBEIMYWIOCH IOYTH B 2,2 pa3a, a CyMMa JIETKOPAacTBOPUMBIX COJied B 2 pasa.
UccnenoBanust mokaspiBator, 4to ¢ 1978 mo 2010 rr. B mouyBax HCCIEAYyEMOW TEPPUTOPUU
MIPOU3O0ILIN 3aCOJIEHUE U COJIOHIEBATOCTb.

Takum o00pa3oM, I O3J0pPOBJICHHS MEIMOPATHBHOM OOCTAaHOBKM B palioHax
AJUTIOBHAJIBHO- AaKKYMJIATUBHBIX PaBHUH C 3aCOJICHHBIMHU 3€MJISIMH HEOOXOAMMO OCYIIECTBICHUE
CIEYIOUIUX MEPOIIPUATHI:

- IOHW)KEHUE YPOBHS TPYHTOBBIX BOJ B MECTaX MX 3ajleraHUs BBIIIE KPUTHYECKOIO
YPOBHS;

- yIaJeHue U3 TOYBOIPYHTOB M TPYHTOBBIX BOJ BpPEAHBIX COJIEBBIX 3alacoB M0
JOTMYCTUMOTO TIpeiena;

- OCYILECTBIECHUE MEPONPHUITHIA 110 60phOe ¢ HUIbTpanmel U3 OPOCUTEIHHBIX KaHAIOB.

2. ATpoTexHHUYEeCKHEe MeEphl MpH  MEJIUOpPALMH  3aCOJEHHBIX 3E€MeNb  SIBIISIOTCS
o0s3aTenbHBIMU. K HHMM OTHOCSTCS coOAep:KaHHE TOYBBI B PBIXJIOM COCTOSIHMM (TiIyOokas
3s10J1eBasi MaxoTa, Mpeno-ceBHOE OOPOHOBaHUE M KYyJbTHBALUS, PHIXJIEHHUE MOYBEHHON KOPKHU
IIOCJI€ TIOJIMBOB), YTO YMEHBIIAET HMCHAPEHUE, YJIyYIIAaeT BOJHBINA, BO3AYLIHBIM M COJEBOMU
peXUMBI T[0YB, BHECEHHE OPraHWYECKHX YJIOOpEHMI; THUIICOBAaHHE COJIOHILIEBATHIX IIOYB,
coOJIOZIeHHEe ONTUMAIBHOM TYCTOTHI CTOSIHUSI pPACTCHHH, BBIPAaBHUBAHHME IOBEPXHOCTHU
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OpOILIAEMBIX 3€MEb IIyTeM KalUTAIbHON IUIAHUPOBKM M €XKErOJHOr0 3KCIUIYaTalMOHHOIO
BBIDABHUBAHUSA;,  BO3JCIBIBAHUE  COJICYCTOMYUBBIX  KyJIbTYp M  KYyJIbTYyp-OCBOMUTEIIEH,
MIPEIOTBPAILAOIINX UCIIAPEHUE BIIATU € IMOBEPXHOCTH IOYBBI M HAKOIUIEHUE COJIEM B IMMAXOTHOM
TOPU30HTE.

CrnexyeTr BBOJUTH CEBOOOOPOTHI 00sI3aTENHHO C IMOCEBAMU JIIOIEPHBI, KOPHEBAs CUCTEMa
KOTOpO MpOHMKaeT BriIyOb MOYBBl Ha 2-3 M M MOIJIOMIAeT OOJIbIIOE KOJUYECTBO BIIATH,
CIOCOOCTBYSI CHUKEHHIO YpPOBHSI T'PYHTOBbIX BoA. Ha opomaeMbIx 3eMiiX ¢ HpU3HaKaMu
BTOPUYHOTO 3acCOJIEHUs HEOOXOJUMO IMPOBOJIUTH BCHANIKy Ha rinyOuHy 40 cM ansg co3gaHus
0O0JBIICH KaWJUIIPHON MOPUCTOCTH MOYBHI, OJarofaps 4eMy CHIDKAETCS KalWJUIAPHBIA TOIBEM
BO/JIBI.
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onbIT NCMNOJIb3OBAHUA CTOYHbLIX BOA HA OPOLUEHUE
XNONYATHUKA B YCITOBUAX ®EPTAHCKOIO BUJIOATA

C.A. Mamamos, X.Y. Ymapos, M.E. Mauypa, K. Akbapoea
CAHUUPHU

ObecrnieueHue OpomIaeMbIX TEPPUTOPUN BOJION B JOCTATOUYHOM KOJHUYECTBE B YCIOBHUSAX
Y30ekucrana sSBIICTCS aKTyallbHOU 3amadueii. B HacTosmee BpemMs JeUIIUT BOJTHBIX PECYPCOB B
Oacceitne pexu Coipapes uHoraa gocruraet 2,0-2,5 KM [1].

B »3T0 e camoe BpeMs B HACCIICHHBIX ITYHKTaX CTpaHbl 00pa3yeTrcss OrpOMHOE
KOJMYECTBO YCIOBHO OUMUIIEHHBIX CTOYHBIX BOJ, KOTOPbIE MOXXHO YCIHEIIHO HMCIOIb30BaTh Ha
OpPOIICHUE CEIbXO3KYJBTYp, YTO OYyIET CIOCOOCTBOBATH MOKPBITHIO Ne(HUIIMTA OPOCHUTEIBHON
BOJIbI B BET€TAIMOHHBIN MEPUO].

st pa3paOOTKU PEKOMEHAAIMA B TEUEHHE TPeX JIET MPOBOIAUIUCH HCCIEIOBAHUS T10
UCIIOJIb30BAHHUIO OUMILEHHBIX CTOYHBIX BOJI JUJIsl OPOIICHHS XJIOMYaTHUKA.
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OnbITHBI ydYacTOK pacmoyiaraynics B QepMepckoM xo3siicTtBe «30kupxoH Komamposy
Kymrenunckoro rymana ®epranckoro Buiosra (puc. 1).

Tepputoprsi OIBITHOTO ydYacTKa pacmojioxeHa mnpubausurensHo Ha 40°32°02,4”
ceBepHOMl mMpoThl W 71°34°12,6” BOCTOYHOM moAroTHl B Oacceiine peku Chipaapbs, B
LHEeHTpaIbHON yacTh Depranckoi KOTIOBUHBI.

Knumar TeppuTOpuM XO034HCTBa XapakTepU3yeTCsd KOHTHHEHTAIbHOCTBIO, C CYXUM
JKapKUM JIETOM (CcpeaHss TeMneparypa urois 27 — 29°C, makcumyMsl 0ausku K 40°C) u Msarkoi
3uMoi (cpenuss Temneparypa suBapst — 3,2°C). TogoBoe koimuecTBo ocaakos 100 — 150 mm,
BBINIAJAIOT [IPEUMYIIECTBEHHO BecHOM. BeretanuonHslii mnepuoa mnpoxpomkaercs 210 —
220 cyTOK.

Penved yuwacTka pOBHBIN, YpOBEHb TPYHTOBBIX BOJ pacronoxed B 1,3-1,8 M ot
MOBEPXHOCTH 3eMJIU. ['pyHTOBBIE BOJbl MHHEpAIN30BaHHBIE, COJEPKAT B CBOEM COCTAaBE COJIH,
IJIOTHBIA OCTaTOK KOTOPBIX HaXOAUTCS B mpezenax 3,5 - 5,2 r/n. B cocraBe coseit mpeobnagaror
cynbdaTts (2,2-3,4 1/11), a KOTUIECTBO XJIOpHUI0B Konebaetcs B npeaenax 0,08-0,15 r/m.

[ToBepXHOCTh TEPPUTOPUHU ONBITHOI'O YYacTKa COCTOMUT M3 aJUTOBUAJIBHO-TYTOBBIX IOYB.
ITo MexaHHYECKOMY COCTaBY MOYBBI COCTOST W3 JIETKUX U CyMNECUaHbIX CyrJMHKOB. OOBbEeMHBIN
BEC MOYBOTPYHTOB B CpeaHEM cocTapisier 1,42 r/ev’.

Ha yuacTke Bo3aenbIBaics XJIOMYaTHUK, KOTOPBII MMOJMBAJICA B TPEX BapUaHTaX: peUHOMN
BOJIOH (KOHTPOJIb); CMEIIaHHOM (pedHast + cTO4Has) BOAOW U CTOYHOM BojoH (puc. 1).

Cpoku TMONMBOB Ha3HAyajJUCh HAa OCHOBE pE3YyJbTaTOB PEryJSpPHBIX IOJIEBBIX
HaOJII0JJeHUH 3a BIIAXKHOCTHIO MOYBOIPYHTOB. [TonMBBEI Ha3Ha4yalIMCh, KOT/la BIAXXHOCTh IOYBBI
METPOBOI'0 CJI0s CHUXKANACh 10 OTMETOK MeHbIIe 70 % OT mpeleabHO-110JIEBON BIarOeMKOCTH.

[Mpn xaxaoM monmBe OTOMpaNHCh MPOOBI W OPOCUTENHHOW M CTOYHOW BOJBI, IS
MOCJIEYIOIIEr0 XUMUYECKOT0 aHaIu3a COCTaBa BOJIbI.

Jlnst u3ydeHusi BIMSHHUS KAaue€CTBEHHOT'O COCTaBa CTOYHBIX BOJ, HCIOJb3YEMBIX IMpHU
OpOILEHWU Ha IUIOAOPOJIME U 3aCOJEHHOCTh IIOYB OPOILIAEMOro MOJis OTOMPATUCh 00pa3lbl
MOYBBI B KaXKJI0M ONBITHOM JENSTHKE M MOJBEPraINCh XUMUUYECKOMY aHAJIU3y MO OOIEPUHITON
MeToauke [2].

W3yueHne BIUSHUS OpPOLIEHUS CTOYHBIMU BOJAMU Ha POCT, Pa3BUTHE U yPOKAWHOCTH
CENbXO3KYJbTYp  yCTAHOBJICHBI  TyTeM  (EHOJIOTHYECKUX  HAOMIOACHUM,  ampobaruei
YPOXKaHOCTH U OIpeAeNeHUsIMU (PaKTHUECKON ypOrKaiiHOCTH.

HopMbI 1 cpoku npoBeAeHHsI TOJIUMBOB BO BCEX BapHAHTAX ONbITAa HA3HAYAIMCh HA OCHOBE
pe3ybTaTOB TMOJIEBBIX HAOMIOJEHUI 3a BIAXKHOCTHIO MOYBHL. [loNMBBI Ha3zHayanuch, KOTAa
BJI&KHOCTb IIOYBBI METPOBOT'O CJI0sI CHMXKAJIACh 10 OTMETOK HIke 70 % OT mpenenpbHO-NOoJIeBOU
BJIArOEMKOCTH.

3a Bech nepuon uccieaoBanuii (2009-2011 rr.) exxeromHo Bo BpeMsi BEreTallii BO BCEX
BapuaHTax oOMbITa ObUIO TpoBeaeHOo 1o 2 monuBa. COrjacHO CXeMe OmbITa JUIsl TOJINBOB
UCIIOJIB30BAJIaCh BOJIAa M3 OPOCHUTENIBHOIO KaHajla M CTOYHBIE BOJbl Tropoja Deprausl,
MpeABapUTEIbHO IPOUIEANINE OYUCTKY Ha CTAHIIMM a’paliMy ropoja.

OmnpeneneHne KOJU4ecTBa MCIOIb3yEMOM ISl TOJIMBOB BOJBI M KOJUYECTBA OTBOAUMBIX
COPOCHBIX BOJ| MIPOBOJMIIOCH IIyTEM HEMOCPEICTBEHHOTO U3MEPEHUS PACXO/I0B BOJIbI B Hauaje U
KOHIIe 00po37 (B TpPEXKpaTHOM IOBTOPEHUH B KaXKJIOM BapHaHTE) C IMOMOIIBIO BOJOCIHBOB
Tomcona (BT-90) (ta6u. 1).
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T MNopayva cToyHoM
BOAbI

Obo3Hnauenue na Kapme u cxeme.

0) cxema opeaHuzayUU BAPUAHMOE ONBINA

~

Mopaya peyvHon
BOAb!

1 - noaus peunoti 60001, 2 — NOAUE CMEUWAHHOU 6000U; 3- NOJIUE CIMOYHOU 6000U

Puc. 1 - Cxema nosneBoro onsITa 1Mo UCHOJb30BaHUIO CTOUYHBIX BOJI HA OPOILIECHUE

Tabnuna 1 - KonnvecTBo HCMOJIb30BaHHOW HA OPOLICHUE XJIOMYATHUKA BOBI
(opocuTenbHas HOpMa, M /ra)

BapuaHT onbiTa (OJIMBHAS BOJA) 2009 2010 2011 Cpennee
Peunast (KOHTPOJIB) 1696 2062 1854 1871
Cwmenrannas (CToyHas + pedyHasi) 1628 2060 1814 1834
CroyHasg 1644 2143 1827 1871

HpI/I BO3ACJIBIBAHUN XJIOIIKA HAa OCHOBC HCIIOJB30BaHHUA IJIs1 OPOLICHUA CTOYHBIX BOI
MPOUCXOAUT YBCIMYCHHUE KOJIUYCCTBA TOKCHUYHBIX coyle B KOpHeO6HTaeMOﬁ 30HE€ B KOHIIC
BETCTalli 1 CHHXKCHHUEC UX KOJIMYCCTBA K BCCHC.
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WN3meHeHne cyMMBbl TOKCHYHBIX COJIEM BO BCEX TpeX BapuaHTax OBUIO IOYTH
OIMHAKOBbIM. CpaBHUTENIbHBIA aHAJIU3 PE3YJIbTAaTOB OINBITOB IOKA3bIBAET, YTO OTHOCUTEIBHO
MEHBIIMKA POCT TOKCHUYHBIX COJIEM B IOYBE NPOUCXOAWUT B BAPHAHTE IIOJIMBA PEYHOU BOIOU
(0,158 % - ampenp 2010 T). A B IBYyX ApPYruxX BapuaHTaxX MOJMBA CTOYHON BOJOW MPOMCXOAMI
HEKOTOPBIM POCT TOKCHYHBIX cousiel K koHiy Beretanuu (0,315 % - oxTs6pp 2010 1), HO K BecHe
KOJIMYECTBAa TOKCUYHBIX COJIEH B OYBE MPUXOAMIIO K IPEKHUM 3HaUEHUsAM (puc. 2).

0,35 -

0,30 -

0,25 - /

0,20 4

TOKCWYHbIE conu, %

0,15 4

0,10 T T T T T 1
2009 anpenb 2009 okTa6pb 2010 anpenb 2010 okTabpb 2011 anpens 2011 okTA6pb

—peYyHada Boaa — CMellaHHaa Boga CTO4YHada BoAa

Puc. 2 - U3MeHeHue cyMMbl TOKCUYHBIX COJIEH B MOYBE MPH BO3ICTBIBAHUM XJIOITYATHHUKA C
HCIIOJIB30BAHHUCM Ha OPOH_IGHI/IC CTOYHBIX BOJ
(anmpenb 2009 1. - okTs0ps 2011 1.)

BrustHue Buma moMBHOM BOJBI (CTOYHOM BOJBI) HA IJIOJAOPOAHE MTOYBBI OIIECHUBAIOCH TI0
COZEP)KaHUIO B TIOYBE TAaKUX MHUTATEIbHBIX DJIEMEHTOB, KaK T'yMyc, a30T (BayioBoi), (ocdop
(BaJIOBOM M TOABUKHBIN).

Pe3ynbraThl M3ydeHus: BIAUSHUS BHUJla TOJHUBHOM BOJBI Ha COJiepKaHUE TyMyca B MOYBE
MPU HMCTOJB30BAHUU CTOYHBIX BOJI HA OPOIIEHHE XJIOMYaTHUKA IMOKA3bIBAIOT OTHOCHTEIIBHBIN
pocTt conmepkanusi rymyca. Ilo cremenu 3amaca rymyc u3 paspsaa 6emnbix (2009 — 2010 rr.)
neperea B pa3psal cpeaHuX (Bce BapuaHTHI amnpenb — okTsa0pb 2011 r.) u 6orateix (1,433 % -
okTs10ph 2011) B BapuaHTe MoJiBa CTOYHBIMH BoAamu (puc. 3).

B pesynbrare MCmonp30BaHUS HA OPOIICHUE XJIOMYATHUKA CTOYHBIX BOJ MPOUCXOJHUT
OTHOCHUTEIIbHBI POCT T'yMyca B TOYBE, a [0 JPYTUM IOKa3aTessiM IJI0J0POJAHOCTH U3MEHEHUS
UX COJIEp>KaHUs B ITOYBE MPOUCXOAUT MIPUMEPHO OJIMHAKOBO.

W3menenue conepkaHusi a30Ta BaJIOBOTO MPU BO3EIbIBAHUU XJIOMYATHUKA TPOUCXOIUIO
MJaBHO. BapuaHT monuBa peyHo# BOJON CYIIECTBEHHO OTIMYAJICS OT ABYX JPYTUX BAPUAHTOB.
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1,45 1
1,35 4
1,25 4
1,15 4
1,05 4

0,95 4

0,85 4 —
\__/
\/

0,75 4

conepxaHve rymyca, %

0,65 4

0,55 4

0,45 T T T T T
2009 anpenb 2009 okTs6pb 2010 anpenb 2010 okTs6pb 2011 anpenb 2011 okTsGpb

pevyHada Boaa - CMeLllaHHasa Boaa CTOYHas Boda

Puc. 3 - I3MeHeHue cofiepkaHus Tymyca B IIOUBE IPU BO3/IEJIBIBAHUU XJIOMYATHUKA C
WCTIONIb30BAaHUEM Ha OPOIIEHNE CTOYHBIX BOJI
(arrpens 2009 1. - okTs6ps 2011 1)

HaGmonanocs peskoe koiebaHUWE COIEpX,aHUSA a30Ta BaJOBOTO B MoyBe. B BapmaHTax
MOJIMBa CMEIIAHHOM (pedyHas+CTOYHAsI) M CTOYHOM BOJIOM COJIEp)KaHHWE a30Ta B IMOYBE B HaJase
Bereraluu JOCTHUTaJI0 MaKCHUMAJIbHBIX 3Ha‘IeHI/II>'I, a K KOHIY BCTCTAallUU MPOUCXOAUIIO CHUIKCHUC
ero mokasaresnei (puc. 4).

0,44 -

0,40

0,36 4 \_/

0,32 4

as3oT BanoBbIn, %

0,28 4

0,24 -

0,20 T T T T T 1
2009 anpenb 2009 okTabpb 2010 anpenb 2010 oktabpb 2011 anpenb 2011 okTAbGpbL

——peyHada Boga ——CcMellaHHas Boaa cToYyHasa Boaa

Puc. 4 - UsMeHeHue coaepkaHus a30Ta BaJIOBOTO B TTOYBE MPH BO3AEJIBIBAHUU XJIOMYaTHUKA C
HCIIOJIB30BAaHUECM HaA OpOH_IeHI/Ie CTOYHBIX BOJ
(ampenb 2009 r. - okTs10ps 2011 1.)
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Conepxxkanue coenWHECHHWH Qocdopa B MOYBE MPU HCIOIH30BAHHHM CTOYHBIX BOJ[ Ha
OpOILIEHHE XJIOMYAaTHUKAa BO BCEX BapUaHTaX I[OJIMBA TakKKe M3MEHSAETCS C CE30HHBIMU
KoJIe0aHUSMM, YMEHbILASICh K KOHILy Beretaliuu (OKTSOpb) U yBEIMYMBAsACHh K Hadaily (ampeib).
Crnenyer OTMETHUTbh, UTO NPH MOJIMBE PEUYHOM BOAOH MOKa3aTesln coeuHeHui ¢pocdopa B anpene
2010 r. 6 cambiMu HE3KHMH (0,031 %) MO cpaBHEHHWIO C APYTMMH BapuWaHTaMHU, XOTS HX
3HAYEeHHS MPHU MPOAOKEHUU ONBITOB (OKTAO0ph 2010 — ampenb, HOsOph 2011 r.) yBeTHUUIUCH.
MaxkcuManpHble 3HA4YeHHS coaepxaHus ¢ocopa ObBUTM TOCTHTHYTHl B BapuUaHTE IIpHU
WCIOJIB30BaHUU IS monuBa ctouHoi Boawl (0,094 % - anpens 2011 r.). K xoHIly mpoBeaeHus
ombIToB (OKTAOpH 2011 1) conepkanue Gocdopa BaJIoOBOTO MO CTEIEHH 3amaca B MMOYBE BO BCEX
BapUaHTax OMbITa OCTAJIOCh OYEHb OETHBIM (puc. 5).

0,10 1
0,09 -
0,08 —
= 0,071 \/
Q
o
8 0,061
o)
B
0,05 4
0,04 4
0,03 -
0,02 T T T T T 1
2009 anpenb 2009 oktsi6pe 2010 anpens 2010 okTs6pb 2011 anpenb 2011 okTA6pPL
—— peyHast Boga —— CMeLLaHHas Boaa CTo4Has BoAa

Puc. 5 - Usmenenue conepxanus pochopa BagoBoro B mouBe Mpu BO3ICTBIBAHUT
XJIOIMYaTHUKA C UCIIOJIb30BAHUECM Ha OPOLICHUC CTOYHBIX BO/J]
(arrpens 2009 1. - okTs0ps 2011 1)

Pe3ynbpTaThl HaOMIOACHUI 32 HU3MEHEHHEM POCTa, Pa3BUTHUS U YPOXKAHHOCTH XJIOMYATHUKA
B BapMaHTax €ro OPOILIEHMsS C HCIOIb30BAHMEM CTOYHOW, CMEIIAHHOW (CTOYHAs U peyHas) U
pEYHOI BOJBI B TEYEHUE TPEX JIET MO3BOJIWIM YCTAHOBUTH, YTO KaUE€CTBEHHBIN COCTaB CTOUYHBIX
BOJI TOYTH HE BJIMSET HA POCT U PAa3BUTHUE XJIOMYATHHUKA.

Pe3ynbTaThl OLEHKM M3MEHEHHUS YpOXKAWHOCTH 3a BeCh nepuon ucciaenoBanuii (2009 —
2011 rr.) mokazanu (puc. 6), 4TO NMPU UCIOIB30BAHUM JIsI TIOJUBOB HEPa30aBICHHBIX CTOYHBIX
BOJI IPOUCXOJUT CHI)KEHUE YPOKAMHOCTH XJIOMYATHUKA, a IIPU UCIIOJIb30BAaHUH pa30aBIIEHHBIX C
pE€YHON BOJIOW CTOYHBIX BOJ, YPOKAaWHOCTH XJIOMYATHUKA MOIYyYaeTCsl MOYTH TaKOW Ke, KaK B
BapUaHTe, Ie JIsl OJMBOB MCIOJIb30Balach peuyHas Boja.
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28,0 4

27,0 4
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Puc. 6 — CpenHsisi ypoKailHOCTh XJIOITYATHHUKA 110 BApUAHTaM IPH UCTIOJIb30BAaHUM Ha
opoteHue ctouHbix Bog (2009-2011 rr.)

Takum oOpazom, 1Mo BCeM OIICHEHHBIM MOKa3aTeIsIM (KOJTUIECTBO UCIIOIb30BAHHOW BO/IHI,
W3MEHEHUE MEJIHOPATUBHOTO COCTOSIHHUS U IJIOAOPOJUS MOYBBI, YPOXKAUHOCTH XJIOMMYATHUKA)
JyYIIAM BapUAHTOM HCTIOJIB30BaHUS CTOYHBIX BOJI, 3a TOJBI IPOBeaCHHS rcciaenoBanuii (2009 —
2011 rr.), sBNI€TCS OPONICHHE XJIOMYATHUKA ¢ pa30aBICHHON CTOYHOM BOJOM.

JIMTEPATYPA:

1. Bona - >xu3HeHHO BaxkHBIN pecypc ans Oyayuiero Y30Oekucrana. — Tamkent, [IPOOH,
2007.- 128 c.

ApunymkuHa E.B. PykoBoJcTBO 10 XuMHYeCKOMY aHanu3zy mouB. - M.: M3n-so MI'Y,
1962.

2. MamatoB C.A., VYwmapos X.Y. Hcnonp3oBaHue CTOYHBIX BOJ Ha oOpoiieHue //
Marepuansl Pecn. HayyHo-mpakT. kKoH(]. «IIpobGnemsr u 3amauu meneBoro U 3PQGEeKTUBHOTO
WCTIOJIb30BaHUS BOJHBIX PECYPCOB (PePMEPCKUMH X03sicTBaMmu». - TamkeHnt, 2009. - C. 28-31.

YK 631.67.03

KPUTEPUU NPUTOAHOCTU CTOYHbIX BOA HA
OPOLLUEHUE CEJNIbXO3KYJIbTYP

C.A. Mamamos, X.Y. Ymapoe, M.E. Mauypa
CAHUUPU

CrtouHbIe BOJbI pa3H006pa3HL1 o COCTaBy MU COACPKAHHUIO XUMHUUYCCKUX IJIECMCHTOB,
OpraHMYCCKUX BCIICCTB, MUKPOOPIraHU3MOB.

KauectBO CcTOUYHBIX BOI, HUCIIOJIIB3YCMBIX IJIsI OpOLICHUA, PCTIIaMCHTUPYCETCS 110
XUMHYCCKHM, 6aKTepI/IOJ'IOFI/I‘-IeCKI/IM N MapasuTOJIOTUYCCKUM II0Ka3aTCIAM. CrouHble BOJBbI,
CoACPIKAIIUEC MHUKPOIJIICMCHTHBI, B T.H. TSXKCEJIBIC MCETAJJIBI, B KOJIUYCCTBAX, HC IMPCBLIIMIAOINUX
OpeaACIIbHO-AOIMYCTUMBIC KOHICHTpAUOWUW  OJId XO03SMCTBEHHO-IIUTHEBOTO BOJOIIOJIB30BaHUA,
MOT'YT UCITOJIB30BATLCA JIA OPOLICHU 0e3 OrpaHquHHﬁ.

B oejaoM, HMCIOJb3YEMbLIC Ha OpPOMCHUE CTOYHBIC BOABI AJOJIKHBI OTBCYATH
arpoMeJIMOpaTUBHBIM Tpe6OBaHI/I$IM, NpeaABbABIISICMBIM K MOJIMBHOM BOJC, B LCIAX HNOJYUCHHSA
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BBICOKMX YpOXaeB BO3JEJbIBAEMbIX KYJIbTYp, XOpPOILIEro KadyecTBa NPOAYKIHMH, a TaKKe
MOBBIIICHUS TIJI0I0POIUS MMOYBHI M YIyUIIEHUs €€ METHOPATUBHOTO COCTOSIHHUSL.

O npuroAHOCTH CTOYHBIX BOJ JAJI OPOLIEHHUS CYIAT IO XMMUYECKOMY aHaJlIHM3y BOJBI C
y4€TOM KJIMMATHYECKHX OCOOEHHOCTEel pailloHa ¥ TOYBEHHO-MEIHUOPATUBHBIX YCIOBUU
OpOIIAeMOTO y4acTKa.

[IpuronHpIMU ISl OpPOIIEHHUS CJIEAYeT CUUTaThb T€ CTOKH, OpOIICHHE KOTOPHIMU HE
OKa3bIBa€T OTPULATEIBHOIO BIUSHUS Ha MEJIMOPATUBHOE COCTOSIHME OPOILAEMOro y4acTKa U Ha
MJIOOPOJINE TOYB, HE CHHXKACT YPOKal CENbCKOXO3SHCTBEHHBIX KYyJIbTYp M KauecTBO
BBIPAIIEHHOW MPOAYKIMH, B IOYBE HE HAKaIUIMBAIOTCAd TOKCHYHbIE BemiecTBa. OpoleHue
CTOYHBIMHU BOJIaMH HE JIOJDKHO BBI3BIBAThH 3aCOJICHHUS, OCOJIOHIIEBAHUS MTOYBbI, YTHETEHUS pOCTa U
Pa3BUTHUS PACTCHUN, CHUKEHUS YPOKAWHOCTH BO3/ENIBIBAEMON KYJIbTYPBI.

[IpuronHocTs BOABI 7 OPOIICHHS 3aBUCUT OT BHUIA pACTCHHM, THUMNA TMOYB, HX
JPEHUPOBAHHOCTH, COOTHOIIEHHS] KATUOHOB U aHHOHOB B BOJIE.

3acolieHHe  TOYBbI  MPU  OPOIIEHHMH  CTOYHBIMH  BOJAMH  MPEAYNpPEeKIal0T
TUAPOMEIMOPATUBHBIMU U arpoHomMudeckumu mnpuémamu. llonbop KynapTyp omnpenensercs
CAHUTApHBIMU TPEOOBAHUSIMU K TOJy4aeMON NPOAYKIHMH, PEKHMOM IMOJAaYM U COCTaBOM
CTOYHBIX  BOJ|, [IOYBEHHO-MEJIMOPATUBHBIMM  YCIIOBUSIMH, a TaKXe  CIOXKHUBLIEHCS
crielManu3alueil 1 HalpaBIeHUEM CEelIbCKOX035HCTBEHHOTO TIPOU3BOICTBA.

[Tpn MCNONB30BaHUM CTOYHBIX BOJ Ha OpOIIEHHWE 00paboTKa MOYB M YXOJ 3a MOCEeBAMHU
JOJDKHBI OBITh HAMpaBJICHBbl Ha MOJAJAEp)KaHHE ONTHUMAIbHOTO BOJHO-BO3AYLIHOTO pEXKUMA,
yJIyqIIeHue BOJHO-(PU3NIECKUX CBOMCTB M MOBBIIMICHUE TUIOAOPOIUS TTOYBBI. DTO CIIOCOOCTBYET
co3JaHuI0 Ooliee OJIArONPHUATHBIX BETEPUHAPHO-CAHUTAPHBIX YCJIOBUN MpPU BBIPANIUBAHUU
CEJIbCKOXO03AMCTBEHHBIX KYJIBTYP.

OnHako OMBITHI MOKA3BIBAIOT, YTO B MPOIECCE UCIOIb30BAHUS CTOUHBIX BOJ BO3MOXKHBI U
OTpHULIATENIbHBIE MOCIEACTBUS, OTPAXKAIOIIKECS, B YACTHOCTH, HA KauyeCTBE IPYHTOBBIX BoA. s
NpeAyNpexACHUs 3arps3HEHUsT TPYHTOBBIX BOJ HEOOXOAMMO CTpPOToe COOIIOICHHE pexuMa
OpOILEHHUS, TEXHUKH TMOJIUBA, IKCIUTYyaTallMOHHBIX TPEOOBAHMIA, a TAKXKE HAIMYUE JPEHAXKA.

Takum 06pa3om, Mpu MIAHUPOBAHUH UCIIOIB30BaHUS CTOUHBIX BOJ Ha OPOILIEHHE MOKHO
PYKOBOJCTBOBATHCS CIEAYIOIKUMHU IpyNIaMu KpUTEPUEB:

A) MenuopaTUBHBIE KpPUTEPUHU, COTJACHO KOTOPHIM HE JIOMyCKaeTcs YXyJAILIEHUE
MEJIMOPATUBHOIO COCTOSIHUS OPOIIAEMOI'0 y4acTKa;

b) arpoxumuyeckue KpUTEpUHU, COIJIACHO KOTOPBIM HE JOMYCKAaeTCs CHUXKEHUE
IJIOIOPOJIMS U YXYALIEHUE KaYeCTB [T0YB OPOIIAEMOT0 y4acTKa;

B) arposkoHOMHYECKHE KpHUTEPUU, COTJIACHO KOTOPHIM HE JOMYCKAeTCs CHUYKEHUE
YPOKalHOCTHU BO3/IEJIBIBAEMBIX KYJIbTYD;

I') mpupomooxpaHHble KPHUTEPHUH, COTJIACHO KOTOPHIM HE JOIYCKaeTcs 3arps3HeHue
OKpY’KaroIlei cpelibl, B YaCTHOCTH T'PYHTOBBIX U NOBEPXHOCTHBIX BOJ;

J1) caHuTapHbBIE KPUTEPHH, COTJIACHO KOTOPBHIM OOECIeUYMBAIOTCS O€30TacHbBIC YCIOBUS
TpyJda CEJIbCKOXO3SHUCTBEHHBIX pPAaOOTHUKOB, 3aHUMAIOMIMXCS BbIPALIMBAHUEM KYJIbTYp Ha
OpOIIAEMOM YyUacTKe.

B MennopaTMBHOM OTHOILIEHHUH CTENEHb NPUTOJHOCTH CTOYHBIX BOJ Ha OpOLIEHUE TOU
TEPPUTOPUHU, TAE€ IUIAHUPYETCS UX UCIOJb30BaHHE, 3aBUCUT OT CIEAYIOIHUX OCHOBHBIX
(haxkTopoB:

— ONACHOCTh 3aCOJICHUS IOYBOIPYHTOB;

— OINACHOCTh BTOPUYHOT'O OCOJIOHIIEBAHUS;

— TOKCHYHOCTbH OTAEJIbHBIX HOHOB U ApPYyTHE.

KadecTBo rcnonb3yemoii s MOJaMBa CTOYHOM BOJBI B MEPBYIO OYEPEab XapaKTEPU3yeTCs
CJIeYIOIIUMHU MOKa3aTeNSIMU:

— CYMMOU pacTBOPEHHBIX B BOJE HOHOB COJICH;

— KOJIMYECTBOM MOHOB HATPUS;

— KOJIMYECTBOM HOHOB XJIOPA;
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— KOJIMYECTBOM COJI€ii MarHMus;

— HAJIUYUEM COJBI;

— XHMHYECKUM COCTABOM PACTBOPEHHBIX COJIEH.

Ha ocHoBe o0mero copepxaHus coJIed W JIOJIEBOI'O Yy4YacTUs B HHMX XHMHYECKHUX
KOMIIOHEHTOB, KauyeCTBO CTOYHOW BOJABI OLIEHMBACTCS U3 YCIOBHS OINACHOCTH 3aCOJICHUS U
OCOJIOHIIEBAHMS, a TAK)KE€ TOKCHYHOCTBIO COJIEPKAIUUXCA B HEM OTAEIBHBIX HOHOB.

Bricokoe conepkaHue coOJe€d B OpPOCHUTEIBHOM BOJAE IPUBOAUT K IIOBBILICHUIO
MHHEpAIN3alui IOYBEHHOTO PACTBOPA.

Haubonee BaKHBIM MEIMOPATUBHBIM KPUTEPUEM OLEHKU MPUTOJHOCTH CTOYHOM BOJBI HA
OpOLICHUE AOJKHA SBJIATHCS ONMACHOCTH MOSIBJIECHUS BTOPUYHOTO 3aCOJIEHHS [IOYBOIPYHTOB.

JUis Toro 4TOOBI TpPEIyNpPEeaUTh ONACHOCTb 3aCOJICHHMS IMOYBOIPYHTOB HEOOXOAMMO
OLIEHUTb NIPUTOJHOCT BOJBI HA OpOILIEHUE N0 (popmyJe:

_0,03%¥M |
0.3 Ca2+ +Mg2+ ( )
3.
rae, M — MuHepaiusanus BOJbl, MI/IM >
Ecmu K <4, Bozia npuroina Juist OpoLIEHHUs JTIOOBIX T10YB,

Ecnu K =4+5 Boaa npurojna jijiss OpoLI€HUs CyleCYaHbIX MOYB;
Ecnu K =5+6 Bona npuroHa jujist OpouieHus MeCYaHbIX MOYB,;

JlpyruM TyTeM OIEHKH KadecTBa CTOYHOW BOJBI SIBIAETCS YCTAHOBIEHUE CTEMEHU
OTIACHOCTH OCOJIOHIIEBAHHS 110 HATPUEBOMY aJCOPOIIMOHHOMY OTHOIIEHUIO (SAR):

J(Ca+Mg)/2

[Ipu 3nauenunsix SAR: <10- omacHOCTb OCOJOHIIEBAHUS MaJjas;

10+18-cpenHsisi 0NacCHOCTh OCOJIOHIIEBAHUS;

18+26-BBICOKas OITACHOCTH OCOJIOHI|CBAHUS;

>26-04eHb BBICOKAsA OIIACHOCTb OCOJIOHIICBAHUS.

[Ipu omeHke MPUTOIHOCTH BOJBI MO OMACHOCTHU 3aCOJICHHS, HApsSAy C Ka4yeCTBOM BOJBI,
cienyeT o0s3aTENbHO Y4YECTh YCJIOBHUS HCIOIB30BaHUS - PEXKUM W TEXHUKY OpOUICHUS,
TMOYBEHHO-MEINOPATUBHBIC YCIOBUS U CTEIICHb APCHUPOBAHHOCTU TEPPUTOPHH.

OneHKy NOpPUTOJHOCTH CTOYHOM BOJBI Ha OPOIIEHHWE MO HATPHUEBOMY OCOJIOHIIEBAHUIO
MOYHO MPOBOJUTH MO 3aBUCUMOCTH:

Na* +Ca® + Mg*
N Ca™ + Mg* )

rae, ecau K >4, BO3MOXHO OCOJIOHIIEBAHWE MpPU OPOLICHUH CPEIHUX U TSKENBIX

CYTJIMHKOB;
eciu K >3+5, 0CoOHIIEBaHNE BO3MOXHO TPH OPOLIEHUH JIETKUX CYTJIMHKOB U CYTIECEH.

OpOCHTCHLHaH BOIa C MOBBIIICHHBIM COICPIKAHUCM cojeu HaTpusa MOXKET BbBI3BATH
COJIOHIECBATOCTh TSKCJIBIX IIOYB, €CJIHM B HNOIJOIIArOmEM KOMIIJICKCE opomaeMoﬁ IIOYBbI
HCEOOCTATOYHO COACPIKAHUC coJiel KalbIus.

CJ'ICILYIOHH/IM KpUTCPpUCM TIPHUTOAHOCTU CTOYHOM BOJBI [JIS OpOolICHUA ABJIACTCA
OTCYTCTBUC B HEM OIMacHOCTH MAarHUEBOI'0 OCOJIOHIIEBAHUS IMOYBBI, KOTOpasd OIPCACIACTCA KaK:

Mg > *100 %
K, = 4.4
M Ca + Mg “@4)
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rae npu Kyg> 50 % mnposBaseTcs MarHueBoe ocojoHIeBaHue.OIHUM U3 BaKHBIX
KpUTEpUEB MPUTOAHOCTH CTOYHOM BOJBI JIsI OPOIICHHS B YCIOBHSIX Y30€KHCTaHA SIBISETCA
OTCYTCTBHE B BOJIE OACHOCTH XJIOPHIHOTO 3aCOJICHHS, KOTOpas onpeneiseTcs mo hopmyre:

K., =Cl" +0,5*S0; (4.5)

3
rae, npu K =3+7 MMOJIB/IM MOXHO OpOIIAaTh MOYBbI ¢ HU3KOW BOJOTPOHULIAEMOCTBIO;
pu K =15+20 MO’KHO opolIaTh ITOYBBI TOJIBKO c XOpoIen

BOJIONTPOHUIIAEMOCTHI0. IIpUTOTHOCTE CTOYHBIX BOJA JJISI OPOUIEHHUS 10 XUMHUYECKOMY COCTaBy
Hapsioy C KOHIIEHTpalMed pacTBOPEHHBIX MUHEPANbHBIX BEIIECTB, COOTHOIICHHEM OJHO- U
JIByXBaJICHTHBIX KaTHOHOB, CJEAyeT OLICHWBATH IMOKa3aTelieM aKTUBHOW peaknuu cpenst (pH),
COJIep)KaHWEM OCHOBHBIX IMHTATENbHBIX BellecTB (a30T, docdop, Kaiuii), MUKPOIIEMEHTOB,
crienu(pUIeCKUX BEIIECTB.

[Ipu ompeneneHUU MPUTOJHOCTH CTOYHBIX BOJ MO XUMHUYECKOMY COCTaBYy HEOOXOIMMO
YYHUTHIBATh MPHUPOIHBIC YCIOBUS YYacTKa, PEKHM OPOIICHUS M OHMOJIOTHYECKHE OCOOECHHOCTH
BBIPAIIMBAEMBIX KYIBTYD.

AKTHUBHOCTh MOHOB BOJIOPOJIa CTOYHBIX BOJ JOJDKHA HAaXOAWUThCs B mpexaenax 6,0-8,5,
nuddepeHpoBanHo, ¢ yaeToM pH mouBsr:

<6,0 — pH opocurenpHoOl BoabI 6,5 - 8,5;

>8,0 — pH opocurensHoii Boasl 6,0 - 7,5.

[locTymyieHME TOKCHYHBIX COJIEH C OpPOCUTEIBHON (CTOYHON) BOJOM HE MOJHKHO
MPUBOJUTH K MPEBBIIICHUIO KPUTHUECKOTO COJAEpKaHUsI BOJOPACTBOPUMBIX COJIEH B MOYBE s
Cynb(paTHOTO U XJIOPUIHOTO THUIIOB 3acolieHus, To ecTb 0,1 % B mouBe mpu roJg0BOM 3aCOJIECHUU,
0,25 % - mpu CE30HHOM 3aCOJICHUH.

C y4eToMm TpaHyJIOMETPUUYECKOTO COCTaBa OPOIIAEMBIX TOYB MpeaeibHas KOHIICHTPAIUs
CYMMBI COJIel B CTOYHBIX BOJaX HE J0JKHA MPEBBIIIATD:

IPH TSOKEJIO- U CPETHECYTIMHUCTOM cocTaBe moyB — 1 /11 (15 mr akB/1),

JIeTKOCYTIUHHUCTOM — 2 1/11 (30 MT 2KB/7),

CyHeCYaHOM W mec4aHoM — 3 1/11 (45 Mr 3KB/m).

[IpuronHocTh BOJBI JJIsl OPOLIEHUSI HA OCHOBE OLIEHKH COJIEBOI'O COCTaBa MOJMBHOM BOJIBI
C yYETOM OpPOCUTEIBHON HOPMBI, HCIOJIb3yEeMBIX PpACTCHHUSIMU aTMOC(EpPHBIX OCAJKOB,
IrPaHyJOMETPUUECKOTO COCTaBa U BOAHO-(PH3NYECKUX CBOMCTB MOYB (IO BeIMYMHE HAaUMEHbIIEH
BJIAroeMKoCTH 50-CaHTUMETPOBOTO CJIOSI TOYBBI) MOXHO TAK)K€ OMPEJEIUTD 110 3aBUCUMOCTH:

CHB 50M 4.6)

Ko00M +P) '

rie C - cymMMmapHOe coJiep)KaHHWE TOKCHYHBIX coyield 0e3 ydera cynbdara Kamblus U
COJIEH, COAEPKAILIUX UOHBI K+, NH4+ " PO43', MTI-3KB/JI;

HBs5y - HauMeHbIIIas BIaroeMKOCTh OYBHEI ¢l1os 0-50 cM, MM;

M - cpeTHeMHOTOJIETHSISI CPETHEB3BEIICHHAS 110 CEBOOOOPOTY OPOCHTENbHAS HOPMa, MM;

K000 = 2000 - xoadduruenT, yuutbiBaromuii HBsy TSKETOCYTIUHUCTHIX MOYB (200 MMm)
MU JIOMYyCTHUMYIO KOHIICHTPAIUI0 CYMMBI TOKCHYHBIX cojied 10 mr-sks/m (0,7 r/m) B apuIHBIX
YCIOBHSX, MM MT-3KB/II;

P - cpenHeMHOTOJIETHHE TOJOBBIE OCAIKH, UCIIOIb3yEMbIEC PACTCHUSIMH, MM.

JlonycTuMoe cojaepskaHne OMOTEHHBIX 3JIEMEHTOB (a3oTa, ¢ocdopa u Kaaus) B CTOUYHOU
BOJZ€ NpPH HCIOJIB30BAHMM €€ Ha OPOIICHHE OINpPEAeNseTCS B 3aBUCUMOCTH OT BEJIMYUHBI
BHECCHHS HMX C OPOCHTEIBHOH HOPMOW M HE [OJDKHO TPEBBINIATh BBIHOCA ITHX JJIEMEHTOB
IJTAHUPYEMBIM YPOXKAEM C YUETOM BCEX BUIOB MOTEPb.
[Ipn opomieHnu 1Mo AePUIMTY BOAOMOTPEOJICHUS IOIyCTHUMAash KOHIICHTpAaIUs a30Ta,
¢docdopa u Kanus B NOJUBHOM BoJie omnpeensieTcs no popmyse:
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CNP

1008

Mk 4.7)

rae M - CPCAHCMHOT'OJICTHAA CPCAHCB3BCHICHHAS 10 CGBOO60pOTy OpOCHUTCIIbHAad HOpMaA,

MM;

B - cpenHeB3BelnIeHHas 0 cEBOOOOPOTY BEIMYMHA BBIHOCA ypOKaeM a30T1a, hochopa uimn

Kajus, Kr/ra;

k - kO3 PuIMEHT, YIUTHIBAIOIINH YCBOCHUE 3JIEMEHTOB MMUTAaHMs yPOXKaeM: Ha TOYBax C
HU3KOH 00ecniedeHHOCTRIO - i azota 0,5, pocdopa u kamus 0,8; co cpeaHeii 00eCTIeYeHHOCTHIO
- niist azota 0,6, docdopa u kanus 0,85; ¢ Beicokoil obecnieueHHOCTHIO - 17151 a3ota 0,8, pocdopa

u kanuga 0,9.

BriHOC OHMOT'e€HHBIX BCHICCTB U3 IIOYBBI INNIAHUPYCMBIM YpPOXKaceM, CPOKHU IIOJIUBOB H
BHCCCHUA YI[O6p€HI/Iﬁ MNPUHUMAIOTCA IO JaHHBIM CEIBbCKOXO03SIMCTBEHHEIX M ArpOXUMHUYCCKHX

YUYPEKICHUN.

Takum 06pa30M, AOIMYCTUMBIC 3HAYCHUA COACPIKAHUA XUMHUUCCKUX BJICMCHTOB B CTOYHBLIX
BOAax MpHU HUX PCTYJIAPHOM HUCIIOJIB30BAaHUMW HaA OpPOLICHUC U YCIIOBUA HUX HCIIOJIB30BaAHUSA B

3aBUCHUMOCTH  OT

THUIIA

I104YB

opomaceMoro y4dactka B

oejioM MOXKXHO TPCACTABUTH

HIDKECTeAYIOIMUM 00pa3oM, Kak MpeacTaBleHo B Tadmuie 1.

Ta6n1/1ua 1- HpeﬂnaraeMLIe AOIMYCTHUMBIC YPOBHU COACPIKAHUSA 3arpA3HAIONINX BCUICCTB B
CTOYHBIX BOJAaX, UCIIOJIB3YCMBIX Ha OPOIICHUEC U YCIIOBUA UX UCIIOJIB30BAHUA

[Tokazarenu Homycrimoe PexomeHnmanuu mo ucmnoyib30BaHUIO CTOYHBIX BOJI
coJepKaHue
pH 6,0-8.,5 Ha Bcex BHjax mous
(Na + K)/[(Ca + Mg)]/2, 8 Ha Bcex BuIax moys
MI-5KE/IL 10 Ha cpenHux u erkux nousax
12 Ha nerxkux mo MexaHH4eCKOMY COCTaBy MOYBax
20 Ha Bcex Buaax mous
<45 Ha cpennmx um JIeTKUX O MEXaHWYECKOMY COCTaBY IMOYBax
Na + K + Ca + Mg, mr- MIpY MPOBEICHUU OJHOTO MPOMBIBHOT'O MOJIUBA B TOJ U
SKB/IT <45 Ha cpennux m nerkux mouBax. Bce MONMUBBI MM KaKIbIA
- BTOPOH JOJDKHBI OBITH TPOMBIBHEIMH
=45 Ha nerkux xopoumo ApeHUpyeMbIX MOo4YBax. Bce MoauBbI
JIOJKHBI OBITh TPOMBIBHBIMU
Mg:Ca <1,0 Ha Bcex Bugax mous
A3zor 00uwii N, Mr/n 50-100 Ha Bcex Bummax mouB. OpolneHHe BEIAETCI C YUYETOM
dochop P, mr/n 10-30 BOJIOTIOTPEOJICHUS KYJIBTYP
Henocratok MakposnemMeHTa BOCIOJHSAETCS MHUHEPaIbHBIMU
Kammit K, mr/i 15-20 yI0OpEHUSMH, HACXOIS u3 MOTPEeOHOCTH

CEIbCKOXO35IMCTBEHHBIX KYJIBTY]P

CaHI/ITapHO-FI/IFI/ICHI/I‘{eCKaH U BCTCPHHAPHO-CAHUTApPHAsA OLUCHKA KAa4€CTBA CTOYHLIX BOM,
HUCHOJBb3YEMBIX IJIs1 OPOLICHUA, ITPOBOAUTCA I1O MI/IKpO6I/IOJIOFI/I‘ICCKI/IM H Iapa3uTOJIOTrNYCCKHUM

IoKas3aTcJisiM.
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Tabnuna 2 - MuKpoOHOJIIOrHYECKHE U Napa3UTOJOTHYECKUE TOKA3aTEIN KauyecTBa
CTOYHBIX BOJ, UCIIOJIb3YyEMBIX JIJIS1 OPOLLIEHUS

[ToxazaTenu kauecTBa CTOYHOU BOABI Hlomyctumoe
coJiep>kanue B 1 11

UYwncno JIIK (1aKT030M0JI0KUTENIbHBIE KHIIEYHBIE MAJIOUKH) <10000
[TaToreHHBIE MUKPOOPTAaHU3MBI (110 SMUATIOKA3ATEIISIM ) OTCYTCTBHE
’KuzHecrnocoOHbIE UCTHI KUIICUHBIX MPOCTEHINNX (IU3CHTUpUIHAA ameba, 1
TITMOJTHH )
JKusHecrnocoOHbIE slilla TEIbMUHTOB (aCKapubl, BIACOIJIaBa, OCTPHIIBI, 1
TOKcakap, GacIuobl, TCHHUHJI, KAPJIHMKOBOTO ISITHSI)

YCHEeHOCTh  WCIMOJB30BaHMS CTOYHBIX BOJ Ha OpPOIICHHE HE IMPEACTaBIACTCS
BO3MOXHBIM 663 I[OJI)KHOfI OpraHu3ani MOHUTOPUHTA U3MCHCHUA noKazaTeled COCTOIHUSA Kak
CTOYHOM (OPOCHTENBHOM) BOMABI, TAaK W IOYB OPOIIAEMOr0 ydYacTKa, YPOKas BO3JCIIBIBAEMBIX
CENbXO03KYJBTYP, TPYHTOBBIX, JPEHAXHBIX U COPOCHBIX BOJI.

ba3oByo CTPYKTYypy Takoro MOHHTOPHHIa MOKHO TPEACTaBUTh HIKECICAYIOMUM
obpasom (Tadm. 3).

Tabnuua 3. Opranu3anysi MOHUTOPUHTA MPU UCTIOIb30BAHUU CTOUYHBIX BOJI Ha OpPOILIEHUE
(pexomeHyeMble OKa3aTeNn U CPOKU UX KOHTPOJIS)

VYpoxait | I'pyHTOBas eHaxX- .
N CroyHas p by /b IToBepxHOCTHBIH
ITokazarenu ITouBa c/x BOJA U3 HBIE
n/m BOJIA cbpoc
KYJIBTYP CKBaKUH BOJIBI
Hon Hon
BO BpeMs BO BpeMs
1 Pacxon mnocie rmocJne
IMOJINBOB IMOJINBOB
MOJHUBOB MMOJINBOB
2 pa3a B
2 | pH - P - -"- -"- 1 pa3 B ce30H
roj
3 XHK _ll_ - _ _"_ _IY_ _ll_
4 | Munepanuzanus e 2 pasa B - -". -"a BO BpEMi
roj IIOJINBOB
5 | Asot obOmuii - 2 pasa B - =" - -
rona
6 HHTpaTLI _H_ 2 pa3a B HpH _H_ _H_ _H_
roj coope
7 YpoBeHb 1 pa3 B
TPYHTOBBIX BOJ[ MecsI]
Musnepanusanusa 2 pa3a B
8 - - - - -
TPYHTOBBIX BOJI rona
9 | Hedrrenposykrsi BO BpeMs | 2 pa3aB IIo U Tocye | 2 pa3a B BO BpeMs
poxy IIOJIMBOB ron IIOJIMNBOB rojn IIOJINBOB
10 Komudopmsr BO BpeM4 i i . . .
oOmme IMOJINBOB

[Ipennaraemasi CTpyKTypa MOHUTOpPHHTA SBJISETCA HEOOS3aTEIbHOM A BCEX CIydaeB, TO
€CTh €ro MOKHO COBEPIIEHCTBOBATH, UCXOMAS U3 KOHKPETHBIX YCIOBUH.

TakuM o00pa3oM, MpH MCHOJIB30BAHUM CTOYHBIX BOJl HA OpOIIEHHE HEOOXOAMMO
MPUAEPKUBATHCA arpOMEIMOPATUBHBIX M CAHUTAPHO-3KOJIOTHYECKUX KPUTEPHUEB MPUTOJHOCTU
CTOYHOM BOJbI Ha opouieHue. IIpu 3TOM BO3MOKHBIE M3MEHEHHUS MEIHOPATHUBHBIX YCIOBUH
OpOIIAEMOT0 yYacTKa M IUIOJOPOJHOCTH OpPOLIAEMBbIX IIOYB JOJDKHBI OBITH CBEAEHBI K
MUHUMYMY, a pacHpoCTpaHEHHE pa3JIMYHbIX HH(QEKIHOHHBIX 3a00J7eBaHUNl JOHKHO OBITh
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HCKIIOYCHO. A TakKe HCIIOJIb30BAaHUSA CTOYHBIX BOA MOOJDKHO IPHHOCHUTH I[OHOJ'IHI/ITGJ'II)HHﬁ
A0XO04 U COKpalaTb BOS,I[eI\/’ICTBI/Ie CTOYHBIX BOJ HAa OKPYIKAIOUIYIO, B YaCTHOCTH, BOAHYIO CPCY.
VYuyeT Bcex 3TUX q)aKTOpOB CACIACT UCITOJIBb30BAHUE CTOYHBIX BOJ Ha OPOIICHHUC YCIICIIHBIM.
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YK 631.675:633.1526

MAPKA3UN ®APFOHAHUHI LUYPJIAHIAH EPJIAPUOA
MAKKAXYXOPUHU CYFOPULL PEXXUMU

X V. Ymapos, C.A. Mamamoes, I'.B. Cmyauna, M.E. Mauypa
CAHUUPU, HUI] MKBK

Mapkazuii @aproHagaru MaBxKyJl epjap acocaH MaBXKyJ KyM OapXaHJIapWHU TEKHUCIAII
OpKaJIK Y3JalTHPHITad 0YIub yinap Typiu gapaxajia mypianrasaup. by epinapaa nexKoHUMIIHK
KWJIMII YYyH KaTTa Mabnar capduam xucoOura epjiapHM TEKUCHall, CyFOPHII HIaxoOuaaapuHU
TO3ajall, TYNPOK IIYPUHU IOBUII Ba KOJJIEKTOP — 30BYpJIapHU TO3ajall 3apypaup. Mabiaymku,
MaB)KyJl KOJX03 COBXO3/1ap TyraTwiuO yiap YpHUra maxrta, JOH ETUIUTHPHUII y4yH ¢epmep
XYKaJIUKJIapy TAlIKWJI STUIMIIN OUjIaH BUIIOATIApAAa YOPBO-MOJUIAPU YUYH MAaKKaXyXOpH SKHIL
KECKUH KaMaiub KeTau.

MycCTakuIIuKKa SPUIIAITAHIaH KeWHMH MaKKaKYXOpH JOHHWTa OYIraH axoiu TanaOHu
KOHIUpUII. MakKkaXXyXopu ypyFUMIUTUHU THKIAam Makcaauna daprona BuwiostuHuHT Kymrena
(cobux OxyHO0000eB) Tymanumaru “Jlazm30ex” depmep xyxkamuru xyayaumma 2008-
2009 nmmtapn pasoMuzaa “Mapkaszuii @apFOHaHUHI WLIYpJaHraH €pilapuja MaKKaKyXOpHUHH
CYFOPHIII PeXKUMHJIeTaH MaB3yaa Taxpudaaap oaud OOpuIIH.

Taxxpuba manacUHUHT TYNPOFU MEXaHUK TapkuOura kypa ypraya KyMoK OYnuO Tympok
TapkuOUJaru Tys3jlap MUKAOpPU yprada OUp METPJIMK KarjiamJa TYNpOoK OFUpAUTruHuHT 1,118 -
1,242 % ra, xiop non muxaopu sca 0,01 - 0,012 % ra, Tynpox Tapkubuaaru ryMyc MUKJIOpHU 3ca
xarnanma (0—40 cm) KaTnamaa Tynpok ofupiauruHunr 1,28 - 1,44 % ra tenraup.

Ep ocTu CyBHMHMHI >KOMIaHUII YyKYypJuTd €p lo3acujaH Kuil ounapuna 2,4 - 2.8 Mm
YCUMIUKHWHT BereTanus JaBpuaa 3ca (cyropumn OomuiaHumu cababmum) 1,6-1,9 m/ra Tenr

o6ynanu. Ep octu cyBunuHT MuHepanuzamusicu 3,360 - 3,810 r/a ra Tedraup.

Kyiinmarm  xanBanga

2008-2009 iiunnapu

JaBOMH A

HaTWXKacuJa OJIMHTaH MAabJIyMOTJIAp KCJIITUPUJITAH.

YTKa3WIran

Taxxpubanap

Taxpuba nanacuja eTUIITUPUITAH MAKKaKYXOPUHU CYFOPUII PEKUMH XaKuaa Kuckada

MabJIyMOT

Taxpuba nanacuma Oaxkapuiaaurad
arpoTeXHUKa TaAOUpIapH

2008 fiun

2009 tiun

EpHu xalinam

15 Hos6p 2007 #iun

Hawm cyBu Gepunnu

21-22 mapt-1200 M°/ra

8 ampen - 816 m/ra

MaxkkaxyXopu SKWIIH

8 ampen coptr BUP-156

15-18 anpen BUP-156

I-kynpTHBaLUS 23 anpen 15 mait 2009 iiun

Srana 25-27 anpen 5-7 mait

I-yFrurnam 5 maii 100 kr/ra azot +30 kr P,Os 22 maii - 103 xr/ra asor
+23 kr/ra dpocdop

1I-yruTnam 22 maii 46 kr/ra a3ot + 20 kr docdop | 23 uton — 50 kr/ra a3oT

II-kynpTHBaIMSA

8 uron

10 uron

III-xynpTHBaLHS

17 uron

19 urou

[-cyropu 23-25 maii — 780 m’/ra 28-29 mait 1029 m’/ra
1I-cyropuin 20-22 uion — 743 M’/ra 23-24 uion — 765 M’/ra
11I-cyropum 8-10 mron — 608 M°/ra 14 mion — 801 m’/ra
IV-cyropum 25-26 mron — 647 m’/ra 6 aBryct — 860 m°/ra
V-cyropuiu 8-10 aBryct — 710 m’/ra -

XKamu Oepunran cyB (HaM CyBH

3 4688 m’/ra 4271 m’/ra
OwmiaH) M'/Ta
Hawm cyBunman Tamkapu 3488 m’/ra 3455 m’/ra
ETnmtupunran xocun (0H) 1/ra 44,3 n/ra 52 n/ra
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[ynu Takuanam go3uMku 2008 iumijia MaKKaKyXOpUHU HapBapHILIall 1aBOMUAA KaMU
146 xr/ra cod azor Ba 30 kr/ra cod dochop VYFUTH CONMHAU. Arap Xap TreKTap eplaH
2008 iinnma 44,3 m/ra OMMHTaH MaKKaXYXOpH XOCHIMHH capdiaHraH cod a30T MHUKIOpHTa
Oyncak xap Oup kujorpamm capdrianran cod aszor xucodbura 30,3 kr, xap Oup kybomerp
capdaaHnras cyB xucoOura 1,27 Kr JaH MaKKa)XyXOpu AOHU UIIA0 YUKAPUIIIH.

2009 #tunpa Oy kypcaTkuu xap Oup kunorpamm capdianrad cod azor xucodbura 33,9 kr
xap 6up KyGomeTp capdaanran cyB xucobura 1,50 Kr/M° ra TYFpH KeTai.

Xynoca KWINO UIyHH €3UII MYMKHHKH, MAaKKaXyXOPUHU CYFOPHILI PEKUMHHM YpraHHII
naBomuga 2008 iwima xap rekrap epaad 44,3 m/ra XOCWI OJIMII y9yH BereTanus JaBOMHJIA
3488 M’/ra 2009 iimnga sca 52 w/ra MAaKKaXyXopu JOHUHHM OJUII Y4uyH 3455 M°/Ta CyB
capdmanam.

YK 631.67.03

NOTEHUUAN KOMMYHAJIbHO-BbITOBbIX
CTOYHbLIX BO[ B YCJIOBUAX Y3IBEKUCTAHA ONA
NCMNMOJIb3OBAHUA HA OPOLLEHUE

Mamamoe C., Ymapoe X., Mauyypa M.
CAHUUPHU

Kak u3BecTHO, CTOYHBIE BOJBI, 3TO BOJABI, 3arpA3HEHHBIE OBITOBBIMH OTOpOCAaMU U
IIPOU3BOJCTBEHHBIMU OTXOJaMH M YyJajlseMble C TEPPUTOPUIM HACENEHHBIX MeECT H
MPOMBIIIJICHHBIX MPEANPUATUN CHUCTEeMaMM KaHaliu3aluud U APYrMMH nyTsaMu. K cTOYHBIM
BOJaM OTHOCST TakKe BOJbI, OOpa3ylollMecsi B pe3yjbTaTe BBINAJECHUS aTMOCHEPHBIX
0CAaJIKOB B Ipejiesiax TepPUTOPUI HACENEHHBIX MyHKTOB M MPOMBILIUIEHHBIX MPEANPUATHH.

B 3aBucuMOCTHM OT NpPOMUCXOXKAEHHUS, COCTaBa M KauyeCTBEHHBIX XapaKTEPUCTHUK
3arpsi3HeHUN (mpuMeced) CTOYHbBIE BOJBI MOJPA3JENSIOTCS Ha 3 OCHOBHBIE KaTETOPHHU:
OBITOBBIE (X03siicTBeHHO-()EKATBHBIC), IIPOU3BOJCTBEHHBIE (IpOMBIIIIEHHBIE) u
aTMoc(epHBbIE.

Cpenu CTOYHBIX BOJ 0C000€ MECTO 3aHMMAIOT OBITOBBIC CTOYHBIC BOJBI. K OBITOBBIM
CTOYHBIM BOJIaM OTHOCSIT BOJIbI, yJaliieMble M3 TYaJCTHBIX KOMHAT, BaHH, AYIICBBIX, KyXOHb,
0aHb, MPAYECUYHBIX, CTOJOBBIX U OOJILHUII.

OHu 3arps3HEHbl B OCHOBHOM (DH3HMONOTHYECKHMMH OTOpOCaMH U XO3SHCTBEHHO-
ObITOBBIMU OTX0naMH. CocTaB OBITOBBIX CTOYHBIX BOJ Oojiee WJIM MEHEE OJIHOOOpa3eH;
KOHIICHTpPAIIMsI 3arpsI3HEHUH B HUX 3aBHCHUT OT KOJUYECTBA PACXOAYyeMOU (Ha OJIHOTO YKUTEIIS)
BOJIOTIPOBOJTHON BOJABI, TO €CTh OT HOPMBI BOJOTOTPEOICHUS, KOTOpas 3aBUCUT OT
0J1Iar0yCTPOSHHOCTH TEPPUTOPHUHU.

Konn4ecTBO OBITOBBIX CTOYHBIX BOJ 3aBUCHT B OCHOBHOM OT HOPMBI BOJOOTBEIICHHS,
KOTOpasi, B CBOIO OYepe/b, ONPEACIACTCs CTEICHbIO ONaroycTpoiicTBa 3aaHuii. Hampumep, mo
JNEHCTBYIOIIMM B HAIIeW CTpaHe HOPMATUBAM CPEIHECYTOYHOE KOJUYECTBO CTOYHBIX BOJI,
MPUXOMSINEeCs Ha OJHOTO JKuTels (NMPH HAJIMYUU B 3JaHUM BOJOINPOBOJA, KaHAJIU3allUUd U
ropsiaero BojocHabxeHus), coctapiset 230 — 280 n/cyT.

B Hacrosiiiee Bpemsi OXBaT yCIyraMu CHCTEM KaHAJIW3AIMH U COOPYXKCHHUSIMHU OYUCTKH
CTOYHBIX BOJ HAaCEJIEHUH CTpaHbl cocTaBisieT 51 %.

MOIHOCTh CYIIECTBYIOIIMX CHCTEM COOPYKCHHH MO OYUCTKE CTOYHBIX BOJ COCTABISET
3,65 i M3/CYTKI/I, B TOM YHCJIE CUCTEMBI OMOIOrMYECKOH OYHUCTKH 3,63 MIIH M3/CyTKI/I.
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B Hacrosimee BpeMs 10 Y30eKuCTaHy B LelOM B CyTKH dopmupyercs 2459,7 Thicsd M’
CTOYHBIX BOA (TabuI. 1).

Tabnuua 1 — Iotenuan popMupoBaHusi KOMMYHaIbHO-OBITOBBIX CTOYHBIX BOJ 1O
BHJIOSITAM CTPAHBI

KonudecTBO ropo70B 1 MOCETKOB €
Bunosar LIEHTPaJIU30BaHHOU CUCTEMON Obrem CTO;I HBIX BO
(TBICSIY M”/CyTKH)
KaHaJIU3aIuU
Pecniy6nmmka Kapakanmakcran 2 11,2
AHIMKaHCKUH 4 83,1
Byxapckuit 2 29,4
Jxu3akckuii 5 7,2
Kamknappunckuit 3 46,6
Hasownticknii 1 0,4
HamaHnrauckwuii 8 57,8
CamapkaHACKHil 4 121,7
CypxaHaapbUHCKHI 2 16,5
CrIpIapbUHCKHI 4 21,1
TamkeHTCcKHi 15 1788,2
PepraHckuit 7 252,6
Xope3McKui 4 23,9
HUTOI'O no ctpane 61 2459,7

B apugnpix ycnoBuax Y30ekHCTaHa M B YCIOBMSIX HapacTaromero Ae(UIMTa BOTHBIX
pPECypCcOB KOMMYHATbHO-OBITOBBIC CTOYHBIC BOJBI SIBJISIOTCS XOPOIIUM PECypcoM IS
KCMOJIb30BAHUS HA OPOLICHHUE.

PexomennyeMble Ha OpOILIEHUE CTOYHBIE BOJBI JOJKHBI OTBEYATh arpoOMeEINOPATUBHBIM
TpeOOBaHUSAM, MPEABIBISAEMbIM K MOJUBHOW BOJE, B IEISAX MONTYUYEHUS HAa OPOMIAEMBIX MOJISIX
BBICOKMX YpPO>Ka€B BO3JECJbIBAEMBIX KYJIbTYp, XOpOIIETO KadyecTBa MNPOAYKUHUH, a TaKKe
MOBBILIEHUS MJIOAOPOUS OYBBI M YIIYULIEHUS €€ MEIMOPATUBHOI'O COCTOSTHHUS.

KauecTBO CTOUHBIX BOJ PEKOMEHIYEMBIX UISI MCIOJb30BAaHUS HAa OpOLICHUE
periaMeHTHupyeTcs IO  XHMHUYECKUM, OaKTEepHOJOTHUYECKUM UM  IMapa3uTOJOTHYECKUM
nokazatensiM. CTOYHBIE BOJbI, COJAEpPIKAIIME JJIEMEHTHl B KOJIWYECTBAX, HE MPEBBIMIAIOIIUX
MPEIENbHO-I0MYCTUMbIE KOHLIEHTPAUUHU [J1 XO35HUCTBEHHO-NUTHEBOTO BOJONOIb30BaHHUS,
MOT'YT HCIIOJIb30BAThCS JIJIsl OPOIICHUS 0€3 OrpaHUICHUH.

KaudecTBeHHBII cOCTaB OBITOBBIX CTOUYHBIX BOJ AJIS HCTIOJIBb30BAHUS HA OPOIICHHE OOBIYHO
orieHUBaeTcs 1Mo pH, Mo cojepkaHuO B BOJE MNIOTHOTO OCTATKa, COJIeH Cynb()aToB U XJIOPHJIOB,
aerko (BIIKs) u tpyano (XIIK) oKuCASIOMUXCA OPTaHUYECKUX COCAMHEHHUH, B3BELICHHBIX
BEIIECTB U OMOTEHHBIX JJIEMEHTOB (NH4+, NOs, NO,, P,05).

B u3yueHHBIX CTOUYHBIX BOJAaxX TOpOAOB Y30eKkucTaHa BOAOPOAHBIA mokazarenb (pH)
MOYTH BCErja CTAaOWIBHBIA W HaXOOUTCS B mpenenax 7,5-8,5, 4TO BIOJHE MNPUTOIHO ISt
OpOILLECHUS.

Konnentpanus B3BEIIEHHBIX BEIIECTB B 00pabOTaHHBIX CTOUYHBIX BOJIaX TaKXKe CTaOMIbHA
U HaxoauTcs B mpenenax 20 — 35 Mr/a, 4ro BHOJHE MPUTOMHO sl MCHOJIB30BaHMS BOJABI Ha
OpoIIeHUE TPU OOPO3TKOBOM CITIOCOOE TIOJIHBA.

[1710THBIN OCTAaTOK B CTOYHBIX BOJIaX B FO)KHOM 30HE HAXOJUTCS B KOHIIEHTPALMSIX OKOJIO
1 r/m, B ceBepo-3amagHoii 30HEe - 1,21/1 mw B BocTouHOH 30He okono 0,9 r/n. Taxkue
KOHIICHTPAIIMH TUIOTHOTO OCTaTKa B OPOCUTENHHOMN (CTOYHOMN) BOJE CUUTAIOTCS MPUTOAHBIMH IS
OPOLICHHS.

ConepxaHve JIETKO M TPYAHO OKHUCISIOUIMXCS OPraHMYEeCKUX COEJUHEHUH B
OPOCHUTEIBLHON BOJIE OOBIYHO HE HOPMHUpYETCA. TeM He MeHee MOXXHO KOHCTAaTUPOBATh, YTO
coJiep)KaHue JeTKO OKHcHstonmxcs opranndeckux coenqunennit (BIIK,) B ounIleHHBIX CTOYHBIX

-79-



BOJIaX TOPOJIOB Y30ekucTaHa kojeonercs B nmpenenax ot 11 mr O2/m no 47 rO2/n, a conepranue
TPYJIHO OKUCISIOMIMX OPraHUYECKUX coenHeHn konebnercs ot 19 mo 82 mr O2/m.

[IpucyTcTBHE OHOTCHHBIX JJIEMCHTOB B OpPOCHUTEIBLHOH BOJAC TOBBIMIAET  €rO
yAOOPUTENbHYIO CMOCOOHOCTh. Tak, B CTOYHBIX BOJAaX HACEIEHHBIX IYHKTOB CTPaHBI
KOHIICHTpanwus obmero a3ora He Beicokas (1,5-10,5 mr/i), a conepxkanue ¢pocharoB crabuibHOE,
coctaBusigs oT 0,35 mo 0,55 mr/m, 4TO sABISIETCS BIIOJHE OMYCTUMBIM [Jis HCIOJb30BAHUS
CTOYHBIX BOJ Ha opoiieHue (Tadim. 2).

Tabnuna 2 - KauecTBeHHBIH cocTaB 00pabOTaHHBIX CTOYHBIX BOJI FOPOJIOB XapaKTEPHBIX 30H

CTpaHBbI
Enuauna | IOxnas 30Ha | 3anagHas 30Ha | BocrtouHnas 30Ha
Ne IToxasaTenu 3arpsa3HeHUs
mmepenus | (r. Tepmes) (r. Byxapa) (r. ®eprana)

1 pH 7,8 7,6 7,8

2 B3Belennrie BenecTsa MI/11 35 22 24

3 IInoTHBIN OCTAaTOK M/ 1080 1180 938

4 Cynsdatst M/ 388 410 312

5 XITOpuasI M/ 92 365 72

6 XIIK mr O,/n 82 19 48

7 BHK20 Mr Oz/ﬂ 47 20,4 11

8 A30T 00mmit M/ 2,5 10,4 1,3

9 docdats MI/1 0,35 0,45 0,52

10 HedrenpoayxTs MT/JT 0,04 0,02 0,03

HeoOxomuMo OTMETHTB, YTO HCIOIB30BAHUE CTOYHBIX BOJl PEMIAET OJHOBPEMEHHO
CEIBCKOXO3AMCTBEHHYIO  (OpOIICHHE  CEeIbCKOXO3SMCTBEHHBIX KYJIbTYp M  IOBBIIICHUE
TJIOJOPOIHS TIOYBBI), CAHUTAPHYIO (OUYMCTKA X MTOYBEHHBIM METOJIOM) M SKOJOTHYECKYIO 33729y
(mpemoTBpaleHre 3arps3HEHUs KaK TOBEPXHOCTHBIX, TaK M TPYHTOBBIX BOJ).

[Ipn 5TOM 1N WCHONB30BaHMS CTOYHBIX BOJ HAa OpONICHHE OOBIYHO TpeOyeTcs
BBITIOJTHEHUE CIICAYIOIINUX yCIOBHIA:

—  opoIaeMblii MacCHB IMOJOUPATh M3 pacueTa, YTO IMMOBEPXHOCTHBIM CTOK, a TaKKe
TPYHTOBBIN MOTOK OyyT HANpPaBIIEHBI OT HACEIIEHHBIX TyHKTOB;

—  OpolllagMble TOJII OPraHW30BBIBATH Ha MOYBAX C XOPOIIMMH (PUIBTPAUOHHBIMHU
CBOMCTBAMU U TITyOOKUM 3aJIeTAHUEM T'PYHTOBBIX BOJI;

—  HCKJIIOYaTh M3 COCTaBa BO3JCIBIBAEMBIX KYJIBTYp KYJIBTYpBI, yHOTpeOisieMble B
MUILY B CHIPOM BUJIC;

—  OKeNaTeIhbHO TMPUMEHSTh 3aKPHITYID OPOCHTEIBbHYI CeThb (MUHUMYM IS
MarvucTpajgbHOUN CETH J0 TPAHUI] TIOJIf);

—  TpeaycMaTpHUBAaTh MEPONPHUATHS IO OXpaHE TPYHTOBBIX BOJ OT 3arps3HEHUS M
KOHTPOJIb 33 UX PEKUMOM;

—  TMPOU3BOJWUTH TIHIATEIBHYIO KANUTAJbHYIO TUIAHHUPOBKY TIOJEH U  €KEroJHbIC
IKCILTyaTallMOHHBIC TIJIAHUPOBKH,

—  HUCKIIOYUTH COPOC CTOYHBIX BOJ 32 MPEACIIbI OPOIIACMBIX MOJICH.

—  OCTaBJIATh 30HBI CAHUTAPHOTO pa3pblBa MEXKIY YYAaCTKaMHU OPOIICHUS M KUJIBIMHU
JIOMaMU B MpeJenax YCTaHOBICHHBIX HOPM;

Takum o00pa3oM, MOXHO cHelaTh BBIBOJ, YTO MOTEHIMAT KOMMYHAaJIbHO-OBITOBBIX
CTOYHBIX BOJI HACEIICHHBIX MMyHKTOB ¥Y30€KUCTaHa JIJis UCTIOJIb30BAHUS HA OPOIICHHUE COCTABISET
2,46 MITH M°/CYTKH.

[Ipu >TOM IS WCTHONB30BAaHUS KOMMYHAJIbHO-OBITOBBIX CTOYHBIX BOJ Ha OpPOIICHUE
HEOOXOIMM WHIWBUIYAIBHBIA TOIXOJ TpPH KaXJOM HACEJICHHOM ITyHKTE — WCTOYHUKE
(hopMuUpOBaHUS CTOYHBIX BOJI, YUYUTHIBAIOMIUNA OCOOCHHOCTH MECTHBIX MOYB M BO3JCIIBIBAEMBIX
CENBXO3KYIBTYP.
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VJIK 502.5(262.83)

YCIIOBUSA YCTONYUBOIO PA3BUTUA NMOCENKOB B 30HAX
AKOJIOT'MYECKOIoO KPU3UCA NMPUAPATIDBA

T.111. Masicuoos, A.A. Pagpukos
Ynen L]enmpanvrnozo Keneawa Sxonocuueckozo /{euscenus Pecnybauxku Y3oexucman,
npedcedamenv Cosema [[upexmopos OO «Cysuuy

Opon Oeneusu xagzacuda yyKypaauub 6opaémean sxonoeux kpuszuc, Opon 6ytiu mabuuil
myxumuoa xKaumapub Oyimaiouean 0e2padayus HCApaeHIApHUHZ XOCUl OyIumuea mavcup
Kypcammoroa.

DKONoCUK KpU3UC UNCIUMOUL, UKMUCOOUL 84 0eMO2pAPUK MYAMMONAPHU 8YHcyo2d
Kenmupou, y3 Hasoamuoa 0y myammonap Opon Oyiiu axoaucu Xaémunu xasg) ocmuea Kyuou.
Opon OyuuHuHZ 9KON02UK 6d UNCMUMOUU-UKMUCOOUN MYaMMOoapu, Oup Kauua XaiKkapo
xyarcocamuapoa xamoa Opon 6yiiu  mamnakamaapu — Typkumanucman, Y3bexucmon 6a
Ko3zozucmonoa xabyn xununean muiiuil oacmyp 8a Xapakam pexicanapuod y3 aKCuHu monan.
bupok, xarkapo mawxunomnap eéa Opon Oyuu mamaaxamiapu 0asiam mauKuIOmMIAPUHUHS
cavliu-yapakamuea xapamacoan Oyeyneu kynoa Opon 0yiu, OyHéEOa IKONO2UK XANOKAMIU
30HanapoOar oupu 6yaiubd Koimoxoa.

Yenybnaowuiica skonocuveckuti Kpusuc 6 oOacceline Apanvbckozo Mops oxasvlgaem
go30elicmeue Ha NosBIeHUe HeoOPaAMmUMbIX NpoYeccos 0e2padayuu npupooHol  cpeobl
Ilpuapanvs.

DKonoeuyeckull Kpusuc nopoounl coyudanivhbvie, IKOHOMuYeckue u oOemozpaghuyeckue
npobieMvl, KOmMopuvle NOCMABUIU NOO Y2PO3y CaMo cyujecmeosanue nacenenus llpuapanss.

DKonozuyeckue u coyuanbHoO-d9KoHomudeckue npooniemul Ilpuapanvs nawnu ompasxicenue
8 psoe MeNCOYHAPOOHLIX OOKYMEHMO8 U NPUHAMbBIX HAYUOHANbHBLIX NPOSPAMM U MNIAHO8
Oeticmsuti 8 2cocyoapcmeax Ilpuapanvs - Y3bexucmana u Typkmenucmana.

Oonako, Hecmomps Ha ycuaue 20CYO0aAPCMBEHHbIX U MeNCOYHAPOOHBIX Op2aHUu3ayull, Ha

ceco0HawHul OeHb [Ipuapanve ocmaemcs 0OHOU U3 30H IKOIO2UUECKUX KAMAacmpogh 6 mupe.
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Deeping ecological crisis in the Aral Sea basin affects negatively on the appearance of
the irreversible processes of degradation of environment in the Aral Sea region and especially in
the adjacent territory — the Republic of Karakalpakstan. Owing to reduction of volume of
inflowing water to the Amudarya delta and drying up the sea, enlacing of millions tons of salt
and dust from its bottom annually takes place. As a result of advancement of salt and send, the
massive of read thickets on the area over | million hectares have dead, surviving riparian forests
on the area 1,5 million hectares have disap-peared, over 50 lakes have dried up. The region has
lost fish riches of the Aral.

YrayOnsrouuiicss SKOJOTUYECKUM Kpu3uc B OacceiiHe ApaabCKOTOo MOPS OKa3bIBaeT
BO3JICHCTBUE HA TIOSBICHHE HEOOPATUMBIX MPOIECCOB JAETPaJallud TNPUPOAHOU Cpeabl
[Ipuapanpsi. BeneactBue cHukeHHss 00bEMOB BOJBI, MOCTyHAMOIIEH B JeAbTy AMYyIapbu H
YCBIXaHHS MOpS, C €r0 JHA eKErOAHO MPOMCXOAHT BEIHOC 10 70 MIPA M° COTM M TbUH. B
pe3ynbTare HACTYIICHUS COJIM U TIeCKa MOTUOIM MacCUBBI TPOCTHUKOBBIX 3apOcCiei Ha MIIONIaaAu
O6onee 1 MIH TeKTapoB, MCYE3NM PEJIMKTOBbIE TyraiiHele Jieca Ha Iulomanud 1,5 MUIUTHOHA
reKTapoB, BeicoxJio 6osee 50 o3ep. B pernone nummunuck peiOHBIX O0oraTcTB Apana.

B Pecny6nnke KapakanmakcTan HET 30H C JIOMYCTUMOI 3KoJOrHYecKoil curyarnueil. B
30HC€ C  KPUTHYECKOW  DKOJOTMYECKOW  CHUTyalMell  pacrojio)keHO  Bcero 2 U3
22 anMuUHHUCTpaTUBHBIX paiioHOB (boszatycckuit u Illymanalickuil pailoHbl), I'Zl€ NPOKUBAET
Bcero 4 % HaceneHus pecnyOJUKH, OAMH pailoH - MyiiHakckui, rae mpoxxuBaeT 27,8 ThIC.
YenoBek, OTHECEH K 30HE 3Kojoruyeckoro OenctBus (katactpogsl). OcTanbHas TEPPUTOPUS
pacmoJioKeHa B 30HE C YPE3BBIUANHOMN IKOJIOTHIECKON 00cTaHOBKOH (Tabm. 1).

Tabnuna 1. UTorn KOMITJIEKCHOM OIEHKH SKOJOTHYECKOH cuTyanuu B PecmyOnmke
Kapakannakcran. ([lannpie HannonanbHOro 1oKi1a1a 0 COCTOSTHUM OKPYKAIOIIEH Cpesibl U
UCII0JIb30BAHUM PUPOAHBIX pecypcoB B Pecriybnuke Y30ekuctan — 2008 r.)

B 1.4. KomuuecTtB KomuuectBo
Teppuropus maemas aJMHUHHCTpA-
DKOJIOTHYECKHE 30HEI CppUTOpHA, oporae 0 a cTp
TBIC. Ta IUIOIIAb, HaceJeHus, THUBHBIX
ThIC.TA THIC. Yell. paitoHOB
C  momyCTUMON  DKOJIOTHUYECKOM
cUTyaluen
C KpUTHYECKOH DKOJIOTHUECKOU
puti 308,3 58,7 59,2 2
cuTyarmei
C upe3BBIYAMHON DKOJOTHYECKON
p N 12116,3 436,7 1331,1 19
cuTyanuei
C curyanuen SKOJIOTHYECKOTO
yat 3675,8 12,9 27.8 1
oencTBus
Hroro 161004 508.3 1418,1 22

JUis 30H DSKOJOTHYECKOTO OCACTBUS M YPE3BBIYANHHONW JKOJOTMUECKOW CHTyalluu
XapaKTePHBI: BRICOKUIH YPOBEHb 3arpsi3HEHUs MIOBEPXHOCTHBIX M TOJ3eMHBIX Boa (B 1,5 — 2 pa3a
MPEBBIMAIONINI TOIYyCTUMbIE HOPMATUBBI), OOJBIION yAEIbHBIA BEC MOATOIIICHHBIX OPOIIAEMBIX
3emenb (>40 %), HU3KOe KadyecTBO MOYB (OOHHTET MouB — 38 0ayuioB), BhICOKAas HHAMHKA
3aCOJICHHS OPOIIAEMBIX 3eMelb (TUIOUIaAb CPEelHe- U CHIIbHO3ACOJIEHHBIX 3€MeNb YBEIHYNIACh B
2-3 paza).

DKOJOTHYECKUH KPHU3UC TMOPOAMII COLMAJIbHBIC, YKOHOMUYECKHE H JeMorpauuecKue
npoOJIeMbl, KOTOPbIE MOCTABWIM TOJ] yIpo3y caMo CYIIECTBOBaHUE HaceineHus [lpuapanbs, B
yacTHOCTH, KapakanmakcraHa.

Bpicokuii ypoBeHb 3ajieraHusi BBICOKOMUHEPAIN30BAHHBIX TPYHTOBBIX BOJ| CIIOCOOCTBYET
CIUIOITHOMY W MapuieBOMY 3acoljieHHto aHa Apana. Hapactanwe mnporecca OmyCTHIHUBAHUS
BCJICICTBHE, KaK OTMEYAJOCh, HEKOHTPOJHUPYEMOTO MAICHHS YPOBHS ApaibCKOTO MOpS,
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YCUJIEHUS MbUIE- U COJIETIEPEHOCA C BBICYLIEHHOTO JHA MOPS U JIPYTHUX COJIOHYAKOB IPHUBEIH K
COKpAILEHHUIO 00IIeH MIIOIIau OpOIIaeMbIX YTOAMM, pOCTy IUIOIIA/IeH 3aCONEHHBIX 3€MEIb

Ha npotrsskeHuM NocieIHMX NECATHIETHH CENbCKOE XO03AWCTBO XOpPE3MCKOrO BHIIOATA
V36ekucrana, Kapakannakcrana m Tamay3ckoro Buiiosita TypKMEHHCTaHA OIIYIIAET OCTPYIO
HEXBATKy BOJBI JUISl OpOIIeHHs. Vcmonbp3yeTcss ycTapeBIuii 00pO3IKOBBI METO]| MOJINBA, TPH
KOTOpPOM 3HAuYUTENbHBI IMOTEpPU BOJABl Ha HcmapeHue M HHQmiIbTpanuio. CyuiecTByromas
MpaKTHKa OPOLIEHUS MTPUBEJIA K MOIbEMY YPOBHS TPYHTOBBIX BOJ U 3aCOJIEHUIO 3€METIb.

OneIT HMCNONAB30BaHUSA METOAOB PAlMOHAIBHOTO 3€MJICNIONB30BAHUSA B  YCIOBHAX
MIPOTPECCUPYIOUIET0 3aCOJI€HUsT HE TMOJY4YWJl IIMPOKOrO0 paclpoCTpaHEHUs, OCOOEHHO B
OTJAJICHHBIX CENbCKUX Nocénkax. MacmrTalbl oOJeceHHs TEPPUTOPUU 3aMETHO OTCTAIOT OT
WHTEHCUBHOTO paCIIMpEHUs IUIOUIaAN BBICOXILErOo JHAa MOpS, MECTHOE HAacCeJIEHUE BCE €lIle
HEJJOCTAaTOYHO YJI€JIs1€T BHUMAHUS JIECONOCAAKAM.

[ToTpeOHOCTH B 3JE€KTPOIHEPTHH MOKPHIBAIOTCS 3a CUET UCIOJb30BaHUS TPaJULIMOHHBIX
UCTOYHUKOB. B TO ke BpeMs MOTeHIMal BO30OHOBIAEMON HHEPrUU B PErHOHE BBICOK: M3 51
MJIPJ T.H.3. (TOHH HEQTIHOTO KBHUBAJICHTA) MOTEHIIMATa BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUH
(BUD), xoTopeiM 06s1agaeT Y30eKucTaH, 3HaUUTENbHas YacTh MPUXOAUTCS Ha noto [Ipuapainbs.

MecTHOe HacelleHHWe, HE 3Has BO3MOXHOCTEH 3aKOHHBIMH CIOCOOaMH IOBBICHTH CBOE
MaTepuajbHOE 0JIarOCOCTOSIHME, 3aHMMaeTcs OpaKOHbEPCKOM OXOTOM Ha  JKMBOTHBIX,
OCCKOHTPOJILHBIM cOOpOM pacTeHWi, OTHOCSIIUXCS K PEJKUM BUIAM M HAXOISAIIMXCS TOJ
yIpo30il MCUE3HOBEHMs, BBIPYOKOHl JepeBbEB, BHINACOM CKOTa Ha OXPAHAEMBIX TEPPUTOPHSIX,
3arpsA3HAIOT BOJHbBIC apTEPUU U T.J.

N3-3a HemocTraTka »HKOJOTMYECKUX 3HAHMM MECTHOE HACEIIEHHE HE MPEICTaBIIACT
CIIOCO0OOB SKOHOMHUYECKH dP(PEKTUBHOTO COXpPAHEHHS M HCIOJIb30BAHUS YHUKATHHOW MPUPOIHI,
MCTOPUYECKUX U KYJIbTYPHBIX IAMSATHUKOB Ha TEPPUTOPHUH IIPOKUBAHUS.

YacTuuHOE pEIIeHHE OSTUX TMpoOJieM BO3MOXKHO IYTEM Y>KECTOUEHHUS KOHTPOJIS
coOII0IeHHS IPUPOIOOXPAHHOIO 3aKOHOAaTesIbcTBa. OTHAKO UCKIIIOUUTENBHO PUHY IUTEIbHbBIE
MEpBbI, KaK IIOKa3bIBaET IPAKTUKA, HE JaI0T OKOHYATEJIBHOTO U YCTOMUHUBOTO pPe3yibTaTa U MOTYT
CIOCOOCTBOBATh POCTY COLIMAIBHON HANPSKEHHOCTH.

B coorBercTBUM ¢ faHHBIMHA HanynoHanbHOTO AOKIa4a O COCTOSIHUM OKPYXKAIOIIEH Cpelibl
W WCMOJIb30BAaHUU TPUPOAHBIX pecypcoB B PecnyOnuke VY306exucran — 2008 r., mo Bcei
tepputopun Ilpuapanbs orMeuaercs yxXyAlIeHHE KauecTBa MUTHEBON BOJABI 10 MUHEPAJIU3ALUN,
o0meil JKeCTKOCTH | Jp. ToKa3aredsiM. B CcelIbCKOM MECTHOCTH, TAE OTCYTCTBYET
LIEHTPAJIM30BaHHBIN BOJOIIPOBOJI, HACEJIECHUE T10JIb3YETCS MIUTHEBOU BOAOM, B KOTOPOU Yy IEJIbHBIN
BEC HECTaHAAPTHBIX MPOO MO YKa3aHHBIM Mokazarensm aocturaet 30 %.

3HaunWTEIbHOE HECOOTBETCTBHE KayecTBAa MNHTHheBOW Boabl TpeboBanusim ['OCTa
IPUBOJUT, KAK CJIEICTBHE, K CAMOMY BBICOKOMY YPOBHIO O0IIEeH M IeTCKOH 3a001eBaeMOCTU U
MJIQJIEHYECKON CMEPTHOCTH, B 1,5-2,0 pa3a npeBbIlIalONIe YCTaHOBIEHHBIE HOPMATHUBBI.

JleTanbHas peTPOCNEKTHBHAs OLEHKAa JMHAMHUKH 3a00JIeBA€MOCTH OPTraHOB JIbIXaHUS B
peruone Ilpuapanbst BbIIBUJIa TEHACHLIMIO POCTA CIIy4YaeB aJlFIEPTMUECKOro puHUTA (I0JIMHO3A),
OpOHXMAJIbHOM acTMbl U OOJNBHBIX € aCTMaTHYECKHMM CTaTyCOM, a TakKKe XPOHMUYECKHX
3a00JIeBaHMI BEPXHUX JBIXATENbHBIX MTyTEH.

OueBUIHO, YTO B COBPEMEHHBIX YCIOBHMAX IpoOsieMa oOecnedeHus HaceaeHHs
[Ipuapanbsi 106poKayeCcTBEHHOM MUTHEBOI BOJOW CTaHOBHTCS Bce Oosee akTyanbHOU. JlocTym
HaceJIeHUs K 0€30TacHON MUTHEBOW BOJIE SABISETCS OJHOM M3 MEJIeH pa3BUTHS THICSYSTETHUS.

DKOJIOTHYECKUE U COIMATbHO-3KOHOMUYECcKUe npobiaemsl Ilpuapanbs Hanum oTpaxeHue
B pAJle MEXIYHApOJIHBIX JTOKYMEHTOB M NPHUHATHIX B PecmyOnnke HallMOHAJIBHBIX MPOTpaMM U
ninaHoB neWcrBuii: Hykycckas neknapauus; AJnMaTvHCKas aAekiapauus; HanuonanbHas
nporpamMMma JeHCTBUH MO OXpaHe OKpykaromei cpeasl Pecnybnuku Y36ekuctan Ha 1999-2005
rT.; HanmoHaneHbIi miaH nedcTBU O TUTHEHE OKpYy»Katouieil cpeasl PecnyOnukn Y36ekucran
Ha 1999-2005 rr.; HanuonanpHast cTpaTeruss W IUIAaH JCWCTBUSL 1O  COXPAHEHUIO
6uopaznooOpaszus (1998 r.); HaumonanbHbIil miaH aedcTBUs Mo OOppOe ¢ OMyCTHIHUBAaHUEM
(1998 r.); IIporpamma pa3BUTHS COIMATBLHON MHPPACTPYKTYPHI CEIbCKOT0 HaceleHus: Ha 1996-
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2000 rr.; HanmonanbHas cTpaTerusi yctoiunsoro pa3Butus Pecriyonuku Y30ekucran (1999 r.) u
Ap.

OTH BOIPOCHI paccMaTpuBaINCh Ha MexayHapoaHoit koHdepenuun «[Ipobiaemsr Apana,
UX BIMSHME Ha TeHO(OH] HaceleHUs, PACTUTEIbHBIM W IKUBOTHBIH MHUP U Mephl
MEKyHapOJHOTO COTPYJHUYECTBA MO CMATYEHUIO UX mnocienactsuit» (12-13 mapra 2008 r.), nmo
uToraM KoTopodl mnpuHara TamkeHTckas J[lexknmapauuss M OZOOpeH CIHMCOK IPOEKTOB s
(VHAHCUPOBAHUS MEKIYHAPOIHBIMH IOHOPAMHU.

OpnHako, HECMOTpPSL Ha yCWJIME TOCYJAapCTBEHHBIX M MEXAYHAapOAHBIX OpraHM3alui, Ha
CETOJIHSIIHUN TeHb [Iprapanbe ocTaeTCs OJHOM M3 30H IKOJIOTHYECKUX KaTacTpod B MHpE.

[IpakTuka MOKa3bpIBae€T, YTO pPEANU3ALUS MPOEKTOB IO YIYUIICHUIO OTAEIBHBIX chep
KU3HeHesTenbHOCTH kuteneil [Ipmapanss He pemiaer mpobiembl. HeobxomauMo mpuMeHEHHE
CHUCTEMHOI0 MOJAXO0Ja K YJIYUYLIEHUIO CUTYallMH, KaK Ha JIOKAJBHOM, TaK U HAa PETHOHAJIbHOM
ypoBHE. ODTO MpeanoyiaraeT MPOBEACHUE KOMIUJIEKCHBIX MEPONPUATUH — HHTETPUPOBAHHOIO
M0/IX0/1a, BKJIIOYAIOLIET0 Mephl 0 00€CIEeYEHHUIO T0CTYIa CeJIbCKUX XKHUTENel K MUTheBOU BOJE,
YIIYUIIEHUI0 MEIULIUHCKUX YCIYT CEIbCKOMY HACEJICHHUIO, 030POBJICHUIO OKPYXKAIOLIEH Cpeabl,
ajanTaluyd  CEJIbCKOXO3AMCTBEHHOIO IPOM3BOJACTBA K  M3MEHEHMIO KJIUMara IIyTeEM
COBEPIICHCTBOBAHUSI MEJIUOPATUBHBIX MEPONPUATUA M TEXHOJIOTHI OpPOLIEHUS, YBEJIMUYECHHIO
3aHATOCTH MECTHOT'O HACEJICHMUS], IOBBIIIEHUIO YPOBHS dKOJOTMUYECKUX 3HAHUM U KyJIbTYPHI.

B Hacrosmumii mnepuox riayOuMHa Kpu3uca JOCTHIJA Takoro YpOBHS, YTO 3]€Ch
HEJI0OCTaTOYHbI JIEHCTBUS IO OXpaHE OKpYy’XKarouleil cpeibl, a HEOOXOAMMBI MEPONPUATHS IO
JCUYCHUI0O M HMCKOPEHEHWI0 HETATUBHBIX (PAKTOPOB: KapAWHAIBHOTO YIYUYIICHHS COICPKaHUS
HACEJICHHbIX IIyHKTOB, JKWJIbs, NErpajalliy 3€MJIM, 3aCOJCHHUS IOYBBI U BOJBI, 3arpsA3HEHUs
BOJHBIX U 3€MEJIbHBIX PECYPCOB U JAPYTHUX MpobeM 0011ecTBa.

OcoOeHHOCTbIO ~ perroHa  sBIsieTCsl  pe3kas  KOHTHHEHTAJIbHOCTh  KJUMarTa,
XapaKTEePU3YIOUAscs KAPKAM JIeTOM (MakcHMambHble Temmeparypsl ot +40 o +45°C) n
XOJOHOM 3MMOH (MHHHMabHBIE Temmeparypbl -25°C), CHIBHON 3aCYNUIHBOCTBIO U HH3KHM
roJIoBbIM YpoBHEM ocaakoB - 70100 MM u MeHee B paBHMHHOM 4acTU M BOKPYT ApalbCKOIO
MODsL.

Kapakannakctan wu Tepputopun apyrux crpaH (Typkmenucrana u Kazaxcrana),
Haxoasmuxcs B 30He IIpuapanbs, SBAAIOTCS TEPPUTOPUAMHU IPEBHEN NUBHIN3anuu. B oasucax n
Ha OpOLIaeMbIX 3E€MJIAX BBIPAIMBAIOCH OOJBIIOE pa3sHooOpazue CelbCKOXO035SHCTBEHHBIX
KyJbTYp: (PPYKTOB, BHHOIpajaa, OBOILEH, 3€pHOBBIX, OAXYEBBIX, JAKPHIBI, JEUEOHOIO KOpHS
COJIOJIKH M JIp., 00JIaJaBIINX BHICOKUMHU BKYCOBBIMHM KAa4e€CTBaMH, YTO XapaKTEPHO IS JAHHBIX
MECT BBUJAY IOCTYIUIEHHS M XOpOIIEH yCBaMBaeMOCTH (UTOAKTUBHOM pajMalluy BCIEICTBHE
00JIBIIOr0 KOJIMYECTBA U JUIUTEIBHOCTH MOCTYIIJICHHUS COJTHEUHBIX JTyUeH.

Cnenyer OTMETUTBH, 4YTO €ciu B Hadajne 20-ro Beka XO34MCTBEHHas [ESATEIbHOCTh
HaceneHust KapakaimakcTaHa OpHEHTHPOBAJach Ha PhIOOBOJICTBO, TO K HACTOSALIEMY MOMEHTY
OHAa IEPEOPUEHTUPOBAHA HA OPOIIAEMOE 3eMIIEICIINE.

IIpu paccmoTpenun U peuieHuH mnpoGiem kpusuca B Ilpuapanbe nomkHa OBITH
[IOCTABJIEHAa 3ajJjaya OIpeAesieHUus MapaMeTpoB JAMHAMMKU pa3BUTHUS Ouoreorpaduueckux
yCIOBUH M 00IIecTBa B €JUHOM KOMIUJIEKCE. OTO IMpPEAINoiaraeT, BO-NIEPBbIX, OCO3HAHHE
HaceJIeHHEeM M OOINEeCTBOM 3THX 3a/ay U, BO-BTOPBIX, pa3pabOTKy WHIMBHUIYaJIbHBIX CTpaTETUi
UX pa3BUTHS, COOTBETCTBYIOIIMX TUIUYHOMN I HUX KyJbType. [Ipu pemieHun 3agad BO3HUKAET
HEOOXOAUMOCTh PACCMOTPEHHUSI CIEAYIONTUX MPOOIEM:

e  ¢opmbl U MacITaObl COBPEMEHHOTO OOIIECTBEHHOTO 00pa30BaHUS;

e  BHJ U MacimITaObl JOIMyCTUMOrO MCIOIb30BAaHUS MPUPOIHBIX PECYPCOB TaM, I'/ie€ OHO
MPEICTaBIISICT PEIIAIONIUN YKOHOMUYECKUH (haKTop;

e Kkakue (opMBl  IKOJIOTMYECKOTO  3€MJICHOJb30BAaHUSA  NPEAIOUYTUTEIBHBI  —
CYILLECTBYIOIINE UM UCTOPUUECKH CIIOKUBIINECS (TpaJIULIUOHHbIE);

® KAakoOBO COYETAHHWE U B3aUMOOOYCIIOBICHHOCTh 3KOJOTHYECKUX, IKOHOMUYECKUX,
ACTETUYECKUX U TyXOBHBIX KPUTEPUEB;
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®  JIOCTWKHMOCTbH LI€J€H pa3BUTHS IPU HMCIOJb30BAHUU PA3IUYHBIX, HO 3KOJIOTHYHBIX
(dhopm 3emite- U BOJOTOIB30BAHUS.

Baxxnoii ocoOGeHHOCThIO 10KHOTO Ilpuapanes siBhsercss pa3OpocaHHOCTh Ha OONBIION
TEPPUTOPUN HACEIICHHBIX IYHKTOB, B KOTOPBIX IpoxuBaeT Oosee 50 % Hacenenus. Hebomnpimme
ayJbl HAXOJATCS HAa 3HAYUTEIHHOM PACCTOSHUU (AECATKH U COTHU KUIOMETPOB) NIPYT OT JpyTra,
OT FOPOJOB U HACEJIEHHBIX LICHTPOB.

YcroitunBoe pa3BUTHE HACENEHHBIX IYHKTOB HMEET MEPBOCTENIEHHOE 3HAYCHHE A
COLIMAITbHO-OKOHOMHUYECKOTO pPa3BUTUsI peruoHa. Jlins obOecreueHus: yCTOWMYMBOTO pPa3BUTHS
HAceNEHHBIX IMYyHKTOB MPEACTaBIAeTCS HEOOXOAMMBIM TMPOBEICHUE MEpPONPUSITUH B paBHOU
CTENEHU HWHTEHCHBHOCTH B HAIIPaBJIEHUAX DSKOJIOTUM, SKOHOMMKH, 3aHATOCTH HaceJIeHUs,
COBEPIICHCTBOBAHMUSI MEIUOPATUBHBIX MEPOINPUATUN, TEXHOJOTUNW OpOIICHHS, YIYyUIICHHUS
3/IpaBOOXPAHEHUS, BOCIUTAHMUS U KYJbTYpbl, & B HEKOTOPBIX CHUTyalUsAX Aaxke Ooblie aid
MOCJIeHUX HAMPABICHUH.

OngHuM U3 HalpaBlIE€HUW HOBOM TEXHOJOTHMU MOJIyYEHHUS HHEPIMM U IOJIMBA 3EMEIb
SBJISIETCS TNPUMEHEHUE COJHEYHBIX HHEPreTHUecKuX OaTapeil, BETPOBBIX YCTAHOBOK,
MPUMEHEHHE KaNleIbHOTO OPOIICHHS JIJISl BBICOKOA()(DEKTHBHOTO OPOILICHUS 3€MEJIb.

[Tpobnemsl skoOrHUECcKOTr0 Kpusnca u reHodonna [lpuapanbs MOryT OBITH pPEIICHBI MPU
WHTETPUPOBAHHOM TOJXO0J€ K Pa3BUTHIO OTAAJIEHHBIX IOCEJEHHI B CTENMHBIX M IYCTBIHHBIX
30HaxX JJaHHOT'O PETHOHA C MUCIOJb30BAHUEM HOBEHIITNX TEXHOJOTUN MOMyYSHUS JIEKTPOIHEPTUH
1 OpOILIAEMOTI0 3eMJIEACIHUS.

[IpakTrKa TOKa3bIBa€T, YTO OJHUM U3 BOJOCOEpPETaAIOIINX BUIOB OPOIICHHS SIBISETCA
MIOBEPXHOCTHO-KanenbHbl. KaneiapbHoe opolleHre MOKHO IPUMEHATh B CIAEAYIOUIUX YCIOBUSAX:
I7iec MEHBIIE BOJHBIX PECYpPCOB U TPYIHOBOIOMOJIBOJUMBIE YCIOBHUS;, Ha 3€MIAX C OONBIIUMU
YKIIOHAMHU; B TPyHTaxX C BBICOKOW BOJONPOHUIIAEMOCTHIO; B BOJIOMCTOYHMKAX C MEHBIIUMHU
B3BEIIIEHHBIMU HAHOCAMU, B OCHOBHOM - ISl CaJI0B M BUHOTPATHUKOB.

Bo3oOHoBnslemasi ~ sHepreTMka  MOTEHIHAJIbHO  MOXET  CTaThb  €JUHCTBEHHBIM
SKOHOMUYECKHM OOOCHOBAHHBIM, JOCTYINHBIM U HAAE&KHBIM HCTOYHUKOM DHEPTrUd IS
HaceNEHHBIX MYHKTOB, PACIOJIOKEHHBIX B YJAIEHHBIX U TPYIHOJOCTYNHbIX pailoHax [Ipuapanbs.

B cenbCKOXO3SWCTBEHHOM TPOU3BOACTBE HMEIOTCSA BO3MOXHOCTH  NPHUMEHEHUS
arpOTEXHUYECKUX TEXHOJOTHUM, MO3BOJSAIOMIMNX BBIPALIMBATH CEJIbCKOXO3SHCTBEHHBIE KYJIbTYPbI
Ha 3aCOJICHHBIX W MHHEpPAIMW30BaHHBIX T[OYBAX U TMPUMEHSIThH MEIUOPATHBHBIE METOMIbI,
yJIy4llalouye KauecTBO 3€MEIb.

Bonpiioe 3HaueHne JOKHBI UMETh MEPONPHUATHUS 110 YTHIM3ALUNA OTXOI0B U YIyUYIICHUIO
3/IpaBOOXPAHEHUS HACEJIEHUS, a TAK)KE MO MOBBIIIEHUIO OCBEJOMIIEHHOCTH XKHUTENEH B BOIIpocax
KYJIbTYpBbl ObITa U COXpPaHEHUS XOPOIIEH IKOIOTHH.

Cnenyer OTMETHTb, 4YTO B HAaCTOSIIIMI TEPHOJ BaKHBIM SIBISIETCS IPOBEICHUE
MEpONPHUATUN 10 YIYUYIIEHUIO COLHMAIBbHO-O)KOHOMUYECKOTO U HKOJOTHYECKOTO COCTOSHUS
MOCEKOB U OTAENbHBIX NoceneHuil B [Ipuapanbe u Apyrux 3KOJOrMUE€CKU KPU3UCHBIX 30HaX

Heo6xoauMo paccMOTpeTh TEXHOJOTUYECKHUE MEXaHU3MBI MPOBEICHUS MEPONPHUATHHA MO
YIIYUIIEHUIO COCTOSHUSA MOCEIKOB Ha MIJIOTHBIX MPOEKTAX.

Kapakannakcran, kak ¥ TeppuUTOpHH APYyTHX cTpaH - Typkmenucrtana u Kaszaxcrana, -
Bxoasmue B 30Hy [lpuapanes, pacnosiaraer B HacTOSLIUN NEPHOJ HACEIEHHBIMU IMYHKTAMU U
MocENKaMH, KOTOpPbIE MOKHO paccMaTpuBaTh B KaueCTBE MWJIOTHBIX MPOEKTOB, TIe CIEAYeT
pa3paboTaTh TEXHOJIOTHYECKHE CXEMbI YCTOMUNBOTO Pa3BUTHS.

[Ipeanonaraercs, 4To B 3aBUCUMOCTH OT pa3MepoOB MOCENKa, TPUPOIHO-KIUMATHYECKUX
YCIOBUHM 3€MJIEJIETIUs U KadyecTBA 3E€MENb, 3KOJOIMYECKOIO0 MU CAHUTApPHO-TMTMEHUYECKOIO
COCTOSIHUSI HAceJIeHUs 3aTpaThl Ha MPOBEJEHHE COOTBETCTBYIOIIMX MEPONPHUSITHUN COCTaBAT OT
2,0 mo 4,0 muH nomnapoB CIIA nHa mocénox (Tadm. 2).

Pa3paboTka MUIOTHBIX MPOEKTOB MO3BOJUT CO3/1aTh TEXHOJOTUM IO MPOBEACHHUIO BCETO
KOMIUIEKca paboT, KOTOpbIE BO3MOXKHO OyJIeT HCIOIb30BaTh B JaJbHEHWIIEM IS CO3/aHus
YCJIOBUM yCTOMYMBOrO pa3BUTHS Ha Bced Tepputopuu lIpuapanbs M, COOTBETCTBEHHO, PEIIUTh
po0IeMBl IPEOOTICHUS IKOJIOTHUECKOT0 KPU3HCA.
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Tabnuna 2 - [lepeuens nmocénkos no Pecnybnmke Kapakanmakcran s BBIOOpa MHJIOTHOTO MPOEKTA

Ne Taxtakynslpckuii paiioH (ayisl) Kerefinuiickuii paiion (aysl) MyitHakckuit paiioH (ayJibl)
T Hanmenosanna bepmuray MapskaHKyn Kynruparkyn Acmnanraii Epxunpapss Kycxanaray Kapaxap [Mlarupsn
Konnuectso

1 . 227 164 422 397 898 670 32 228
XO3SIUCTB
KonnuectBo

2 N 1319 637 1903 1970 5602 3797 170 1130
JIroAen

Cennckoe Cenbckoe Cenbckoe
Cenbckoe Cenbckoe Cenbckoe N Cenbckoe N o
N N N XO3SIUCTBO. U N XO3SIMCTBO. U XO3SIUCTBO CKOTOBO/I-
3 | JleATenbHOCTH XO3SIUCTBO. U XO3SHCTBO U XO3SHCTBO U XO3SIUCTBO U
CKOTOBOJI- CKOTOBO/I- 1 CKOTOBO/I- CTBO.
CKOTOBOJICTBO | CKOTOBOJCTBO | CKOTOBOJICTBO CKOTOBOJICTBO
CTBO CTBO CTBO
4 | 3aHATOCTH 60 % 52 % 64 % 72 % 73 % 75 % 70 % -
YacTU4uHO YacTHu4uHO YacTu4uHO YacTU4uHO YacTHuHO YacTHYHO

5 Obecnesennocts BOZOIIPO He BOZIOIIPOBO BOJIOIIPOBO BOZIOIIPOBO BOJIOIIPOBO BOZIOIIPOBO He

IMUTHEBOI BOOM P obecrnieueHo P P p p p obecrnieueHO
BOJIOM JIOM JIOM JIOM IOM JIOM
He orBeua-

6 KauecTBO He otBeuaer He oTtBeuaer He orBeuaer T The60Ba He otBeuaer He oTBeuaer He oTtBeuaer He oTtBeuaer
IIUTHEEBOI BOJIBI TpeOOBaHUAM | TpeOOBaHHIM TpeOOBaHUAM é;HM TpeOOBaHUAM TpeOoBaHUSIM | TpeOOBaHHAM | TpeOOBaHUIM
Obecneuenne C 0OJIBIINMU

7 . . YacTuuHo YacTtuuHO YacTuuHo YactuuHo YacTtuuHO YacTtuuHo YacTtuuHo
IMOJIMBHON BOJOH nepebosMu

C OonpIIn-

] OoOecrieuenue Heynosne- Heynosne- Heynosne- Vi TTeDeGo C 0OJIBIIUMHU Heynosne- Heynosne- Heynosne-
AJIEKTPOIHEPTHCH TBOPHUTENIHHO. | TBOPUTEIHHO. | TBOPHUTEIHHO. ﬂ&i repe0ossMu TBOPHUTEJIPHO. | TBOPUTEIHHO. | TBOPUTEIBHO.
OoOecrieuenue Heynosine-

9 CTVEAMI Heynosne- Heynosie- Heynosne- T}];O u Heynosne- Heynosie- Heynosne- Heynosne-
yeny TBOPUTENHHO. | TBOPUTENHHO. | TBOPHUTEIHHO. p TBOPUTEIHHO. | TBOPUTENHHO. | TBOPHUTEIHHO. | TBOPUTEIHHO.
3IpaBOOXPAHCHUS TEJILHO.
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YIK: 646:632.345.145

BO3[OEJIbIBAHUE TAITIO®PUTOB HA
TPYAHOMEJNIMOPUPOBAHHbIX SEMJIAX

I'.A. be3bopooos, IO.I. be3oopooos, /K.K. Illaomanos, P.T. Mupxowumoe, M.IO. Icanbexos
VsHUUX

B pesynbrare XpOHHYECKOrO MAalIOBOJbs B PECHYyOJUKE MPOUCXOAUT POCT 3aCOJIEHHBIX
3emenb. HaydHo-HMCclieqoBaTeIbCKUMHU OpraHu3alusiMu  Y30eKncTaHa pa3padOTaHbl Hay4YHO-
000OCHOBaHHBIE  PEKOMEHAANMK 1O Oophbe C  BTOPUYHBIM  3aCOJIGHUEM  3EMeEllb,
MpeaycMaTpUBaIOLIE COOIIOJEHUE MPOMBIBHOIO PEXHMMa OPOILEHMS CEIbCKOXO03MCTBEHHBIX
KyJIbTyp, IPOBEJCHUE MPOMBIBHBIX MOJHWBOB Ha (JOHE ACHCTBYIOLIETO ApEeHa)ka, BO3/EIbIBAHUE
puca u ap.

Opnako, kKak BUIHO, 11 OOppOBI C BTOPHYHBIM 3acojieHHeM Tpedyercs Ooublioe
KOJIMYECTBO BOJABI M H3-3a €€ HEXBAaTKM B MAaJOBOJAHBIE TOJbl MPOUCXOJUT HHTEHCUBHOE
3acolieHne 3emenb. M3-3a gedunuta OpPOCUTENBHOW BOJBI, TOIJIWBA, JJEKTPOIHEPTUU U
TPYIOBBIX PECYPCOB B OTAEJIbHBIX pEruoHax pecHyOJUMKH CTapoOpoIlIaeMble 3eMJIU C
pPAacTOIOKEHHOW Ha HHUX HHPPACTPYKTYPOUW BBIXOIAT M3 CelnbXx03000pota. OCoOEHHO 3TO
XapaKTepHO JAJisi CTApoi 30HBI OpouleHus ['0loaHON cTenu, Tie MeIuopaTUBHOE OJaronoydue
3eMeJb 3aBUCUT OT pabOThl CKBAYXHWH BepTUKaIbHOTO aApeHaxa (CB/I).

Beixonq w3 crpos CBJl B basyrckom, Mup3aabaackoM U JIpyrux paioHax
ColpnapbiHCKOM 00JacTH, HEXBaTKa pEYHOMl BOJABI Ha MPOBEIECHHE IPOMBIBHBIX MOJIHBOB
MOJIBEPKEHHBIX 3aCOJICHUIO 3eMellb 00YCIOBUIIN MOTEPIO (POHA OPOLIAEMBIX 3€MEJb B pa3mMepe
6onee yem 10 ThIC. Ta.

OpHako >TH HEONIAronoJiydHble B MEJIHOPATUBHOM OTHOLIGHHWU 3€MJIM MOTYT OBIThH
MPOAYKTUBHO HCMOJIb30BaHbl. B ChIpIapbUHCKON 00JIACTH HMMEETCS TIOJIOKUTEIBHBIM OMBIT
BBIpAIIMBaHUs Ha 3a0poLIeHHBIX 3eMiIsiX basyTckoro paiiona makpuisl (xo3siicTBo «I'amabay).

Ha monBep:keHHOMN 3aCONIEHUIO TIOYBE ATOrO ke paiione Mucrturyrom 6otanukun AH PVY3
(B paifoHe mocenka MuHrTepak) 0e3 OpOIICHHsS BO3JEIBIBAIOTCS JIEKAPCTBEHHbIE PACTCHUS
KaJeHayJa ¥ poMalka.

[IpencraBnsiercs, YTO Ha TaKUX 3eMJIIX Ieeco00pa3HO BO3JEIBIBATH KOPMOBBIE TPAaBHI,
YUHUTBIBasl, YTO JJIsl KUBOTHOBOJCTBAa Ba)XHO HMMETh 3€JIEHbIE KOpMa, OCOOEHHO B YCIIOBHUAX
OTCYTCTBUS TPAAULMOHHOTO KOpMa — JIIOLIEPHBI.

B Teuenne 2009-2011 rr. u3ydanachk IpoayKTUBHOCTh ramodutoB n3 kouiekuun MKBA
(MeXTyHapOAHOTO LIEHTpPA 10 OMOPACCOJICHUIO) K MECTHOTO (hOHAA.

Mecmo u memoouxka npogedenus ucciedo8anuil

ITonesoit oneiT npoBoauicsa Ha OIlY, pacnonoxeHHoM Ha Tepputopun ChIpAapbUHCKOIO
¢unmmana Y3HUUX, B coorBercTBUM ¢ Meroaukou, mpuHstoi B Y3HUUX, B TpexxpartHoit
IIOBTOPHOCTH KA 0r0 BapUaHTA.

[TonuBel ranouUTOB MPOBOAMINCH IO pexuMy BiaxHocTu mnouBbl 70-80-60 % HB ¢
Y4€TOM pacueTHOro cios nmoussl 0-60 cwm.

ConeBoil pexuM IMOYBBI ONPEAENSUICS MO COCTAaBy MOHOB IMOJHON BOJHON BBITSIKKU U
3JEKTPOKOHAYKTOMepoM EM-38.

KagecTBO opocuTenbHON BOAbI U3 KoyuiekTopa Llypy3sK, TpyHTOBOM M IMOJ3EMHOU BOJIBI
ONPENEIANIOCh M0 JAHHBIM IIOJHOW BOAHOW BBITSKKH, a 3JIEKTPOIPOBOAHOCTH - C ITOMOILIBIO
PYYHOI0 3JIeKTpOKOHIyKTOMepa Mapku Komo6u Tectep.

deHooru4YecKue HaAOMIOJEHUSI 32 POCTOM U pPa3BUTHEM TaJo(UTOB MPOBOAMIUCH IO
metonuke MKBA. VYuer ypoxkas 3emeHOM Macchl M 3€pHa Talo(@UTOB MPOBOAMIICS IyTEM
CKAIlIMBaHUSA C KOKI0U JEISIHKY U pa3elIeHHs ypoKas Ha 3€JIEHYI0 MacCy U CEMEHa.

Cxema onvima u pacnonodxcenue 0enAHOK
B 1a6n. 1 u 2 npuBeseHbI CXeMa MOJIEBOT'O ONBITA U PACTIONOKEHHUE JIETSTHOK.
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Tabnuna 1 - Cxema omnbITa U pacnoioKeHUe AEISTHOK

No BapuanTOB | HasBanue kynpTyp u copra
Tonunamoyp

1 OOBIYHBIH

2 PazBecuctorii

3 Atriplex nummularia

4 Atriplex ammicola

5 Atriplex undulata
Copzo

6 Speed Feed

7 Sugar Graze

8 Super Dan

9 Pionner 858

10 Beneunoe (MecTHBIN)
Kemuyacnoe npoco

11 Nurrifeed

12 IP 3616

13 IP 6101

14 IP 6104

15 IP 6105

16 IP 6106

17 IP 6107

18 IP 6109

19 IP 6110

20 1P 6112

21 IP 19586

22 IP 19612

23 1P 22269

24 Douro Cenopool

25 Erai Poo

26 Querinian-4

27 HHVDBC Tall

28 ICMS 7704

29 ICMV 155 Brist

30 ICMV 155 e.e.1.

31 ICMV 155 Original

32 SRBC

33 Sudan Pop III

34 NC 97 Cr

35 Wrai Pop

36 Sudan Pop I

37 Pomamika (nexapcTBeHHOE)

38 Kanennyna (JexkapcTBEHHOE)

39 Koxwus

40 Axanus

Tab6muma 2 - PacnoioxxeHue NeasgHOK

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
10 9 8 7 6 5 4 3 2 1 40 39 38 37 36
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6
31 32 33 34 35 36 37 38 39 40 1 2 3 4 5
30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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B omnbiTe npoBenen noceB 38 BUIOB ragopuToB U 2 BUAOB JEKAPCTBEHHBIX PACTEHU,
pexomeHnoBaHHbIX WMHcTuTyTOoM 60TaHuku AH PV3. 3anoxenst 40 nenstHOK B TpexKpaTHOH
o 2
MOBTOPHOCTH. Pa3zmep nensHok 3,6 x5 M, miomaas Kaxaoi AeiassHku 18 m”.

Pe3ynomamut uccnedosanuit
Boono-gusuueckue ceoiicmea nouswt

[TouBa OMBITHOTO y4yacTKa OTHOCUTCS K JIyTOBO-CEPO3EMHOI IMOsica CBETIIBIX CEPO3EMOB
JAaBHETO OpolueHus. ['paHyloMeTpuYecKHil cocTaB MOYBBI ompenaeseH no 18 ckBaxunam. Kak
MoKaszaJl aHaiau3, corjacHo kiaccuukanuu KaumHckoro mouBa ciost 0-15 cm oTHocuTcs
MPEUMYIIIECTBEHHO K CPEJIHUM CYTJIMHKAM, YacTO MOACTUIAIOMIMMUCS JIETKUM CYTJIIMHKOM M
cymnechblo. B menom Ha 000 CpeaHEro M JIETKOro CyriIMHKa npuxoautcsa no 41,7 %, cynecn —
16,6 mouBenHslx mpod. B cpennem mo cinoto mouBbl 0-90 cM rpaHy’IoMeTpHYECKHIl cOCTaB
MpeACTaBiIeH MO BapuaHTaM ONbITa: | - merkum cyriauHkoM (27,3 % dusudyeckoi riauHbl); 2 -
cynecsto (19,9 %); 3 - nerkum cyrinuakoM (28,9 %); 4 - cpemnum cyrimuHKOM (33,6 %); S -
JErKUM CyrIUHKOM (24,8 %); 6 - nerkum cyriauHkoM (25,2 %).

BoaHo-du3ndeckue CBOICTBa TOYBBI, TaKWe KaK BOJOMPOHHUIIAEMOCTb, HaWMEHbIIAS
BJIArOEMKOCTb, BIAXKHOCTD 3aBsiAaHUS, 3aBUCIT HE TOJIBKO OT I'PaHyJIOMETPUUECKOTO COCTaBa, HO
U OT COJEpKaHMS TUIICA U TIyOWHBI PACIONIOKECHHS BEpXHEH KPOBJIHM THIICOBOTO TOpU30HTA. B
MOYBE OMBITHOTO yuyacTka cojepxkanue CO, kapboHatoB coctanisier 2,64-13,55 %, conepxanue
TUrnca Mo npoduiro TOYBBI paACHpEeeiCHO HEPaBHOMEPHO: HAWMEHBIIEE €ro KOJIUYECTBO
conepxkutcs B ciosix mouBsl 0-15, 15-30 cm — 4,11-7,05 %; makcumanbHOe — B HIbkHEM 60-90 cm
cioe mouBbl — 10 25,65 %. Ilo 3TOMy moka3aTenato MOYBBI BEPXHErO0 TOPU30HTA OTHOCATCA K
C1a0O0TUNICOHOCHBIM, BTOPOTO - K CHJIBHOTHIICOHOCHBIM. Jl0is cl1a0OrMIICOHOCHBIX MOYB,
coaepxkamux 2-10 % runca, cocrasnsietr 58,3 %, cpeanerunconocHsix (10-20 % runca) — 25 %,
CUJILHOTUIICOHOCHBIX (20-40 % runca) - 16,7 %.

II;moTHOCTE CIOXKEHHA MHOYBHI 3aBUCUT OT Irpa”HyJIOMETPHUIYCCKOro COoCTaBa M COCTABJIACT
1,35-1,37 r/em’.

BoaHo-nuTaTeIbHBIH PeKUM MOYBBI

ITo COACPIKAHUIO MUTATCIBHBIX J3JICMCHTOB II0YBa OIIBITHOI'O Y4YaCTKa OTHOCHUTCA K
MaJIOOOECTIEUEHHBIM TyMyCcOM, a30ToM, gochopom u kamuem. B 2009 r. comepxanue rymyca B
cinoe 0-50 cm konebanock B mpenenax 0,68-0,92 %, coxgepxkanme azora - ot 22 g0 45 mr/100 r
MoYBkI, conepxkanne pocdopa - ot 13,6 no 18,4 mr/100 r mouBsl, conepkanue kaaus - ot 138 1o
148 mr/100 r MOYBEL.

B Ta6un. 3 mpuBeneHbI 3JEMEHTHI PEKUMa OPOIICHUS Tal0(UTOB.

Tabnuna 3 - Pexxum opomieHus

Ne monuBa Harta nonusa HOHHB;?/?:OPM& [Ipumeuanue
1 28.05 480 TTognmuThIBaIOMINKI MOJIUB
2 6.06 300
3 30.07 670 BereranuonHbIC TTOJIMBEI
4 14.08 410

JI71st HopMaJIbHOTO POCTa M Pa3BUTHS rajio(pUTOB MPOBEAECH OJWH MOAMUTHIBAIOUIUN U TpU
BEreTallMOHHBIX NONMBOB. OpocurenbHas Hopma cocraBuia 1860 m/ra. 1,2 u4-it mOmMBBI
MpoBeJieHbl BoAOH u3 koyekropa «lypy3sk», 3-if monuB - BOJOM U3 CKBaXKMHBI BEPTUKAJIBHOIO
JpeHaxa.

Coneeoit pexcum nouewl

Jlnst  w3ydeHHWss  COJIEBOTO  peXUMa  TOYBBI  KCIOJB30BaJIM  JIBA  METOJA:
3JEKTPOKOHAYKTOMETPUYECKUN U METOJ BOJHOM BHITSKKH 1:5. B Tabn. 4 mpuBeeHbl BECEHHUE
Y OCEHHUE JJAHHBIC U3MEPEHUS SJICKTPOIPOBOTHOCTH CJ0s OYBHI 0-75 cMm.
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Ta6numa 4 - [Mokazarenu asekTpornpoBogHocTH 0-75 cm citost mouBsl Ha OITY IJOMC, m C/m
(4uCIUTENb-BECHA, 3HAMECHATEIb-OCCHBD )

401 111 39m II1 38m III 37m II1 36m 111 35m I | 34w IIT | 33 1T | 32m IIT | 31m IIT | 30m III | 290 IIT | 28m IIT | 27m IIT | 26m 111
171 176 172 175 170 173 173 175 175 176 176 176 176 176 175
136 138 131 133 147 150 155 154 152 149 154 147 152 147 147

1 1ol 12nlllI 13nlll 14nlll 15nlll 16mnlIIl 17alll | 18alll 19alll | 20mIIl | 21aldI | 220lll | 23olll 24nlll 25ulll
164 171 173 175 174 174 173 175 176 176 175 177 176 177 176
148 148 143 141 144 152 143 150 147 143 144 148 135 151 152

10mlII 9nlll Sl Tulll 6nlll Snlll 4nlll 3nlll 2nlll §uili| 40nll 39mnll 38mll 37ull 36nll
164 170 172 174 171 175 172 173 174 175 175 176 175 177 175
152 150 148 148 148 144 153 161 154 149 148 146 150 153 146

21mll 22nll 23mnll 24nll 25nll 26mll 27ull 28mll 29mll 30mllI 31mll 32mnll 33mll 34nll 35mll
162 168 170 177 177 176 175 175 174 176 175 176 174 178 176
150 153 147 147 151 147 153 155 149 152 147 155 147 150 156
20mlI 19mll 18mll 17mll 16mll 15mll 14l 13mll 12mll 11l 10mlI 9nll 8ull Tull 6mll
161 167 171 176 174 176 174 175 176 175 175 177 174 175 175
147 150 151 144 142 146 144 152 155 163 161 160 160 158 155
31ul 32nl 33ml 34nl 35nl 36mnl 37nl 38mnl 39nl 401l 1mll 2nll 3nll 4nll S5nll
168 171 172 176 175 172 173 175 177 178 177 176 175 177 173
140 144 143 143 150 146 142 145 140 149 143 145 141 137 144
30ml 291l 281l 27ul 26ml 25ul 24nl 23nl 22ul 21l 20ml 19nl 18ml 17ul 16ml
173 175 173 176 174 177 175 177 175 177 175 175 176 176 174
137 147 141 142 141 144 139 148 142 152 145 145 144 148 158
§sil 2nl 3nl 4nl il 6mnl Tul 8ml 9nl 10mI 11nl 12nl 13ml 14nl 15ml
171 174 173 174 173 174 175 174 173 174 175 172 173 175 173
152 155 158 160 145 149 143 147 138 132 128 135 141 133 141
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AHanmM3 TOJIy4YEeHHBIX JaHHBIX CBUACTEIBCTBYET O TOM, 4TO MO Kiaccupukamuu DPAO
MOYBa OMBITHOTO Yy4acTKa oTHOcUTCS K cononyakam (EC>16 nC/m, 1 1C/mM=10 MC/m).

[IpoBeeHHBIMU paHEE MHOTOJICTHHMH HCCIICIOBAHHSIMHU TI0 COIMOCTABJICHUIO JaHHBIX
AJIEKTPOMPOBOJHOCTHA TIOYBBI M BOJHOHM BBITSOKKM 1:5 yCTaHOBJIEHAa 3aBHCHMOCTH ILIOTHOTO
OCTaTKa OT  JJEKTPOMPOBOJTHOCTHU MOYBBI

P=0,089 EC+0,08, R*=0,74,

rae EC-31exTponpoBogHOCTb M04BHI, AC/M.

[lepecuer 5JIEKTPONPOBOAHOCTH B IMOKa3aTeld IUIOTHOIO OCTaTKa [0 JIaHHOU
3aBUCHMOCTHU TOKa3bIBaeT cieayroliee. BecHoil mpu cpeqHeM mokaszaTese 3JIeKTPONPOBOAHOCTH
nouBel 175 MC/m (17,5 nC/m) mmoTHeA octatok 1,51 %. DTO 03HAaYaer, 4TO BECHOW IMOYBa
cynb(paTHOTO THUIA 3aCOJEHUSI OTHOCUTCS K cpeaHesaconeHHoi (P=1-2 %). K ocenu 3aconenue
MMOYBBI CHU3WJIOCH, OJHAKO TPH CPEIHEM I0Ka3aTesie AJICKTPONPOBOAHOCTH TouBhl 14,5 nC/M
XOTsI U COOTBETCTBOBaja BEIMYMHE IUJIOTHOro ocrtatka 1,37 % ocramach Ha YpOBHE
CpeIHE3acoJIeHHON (comepkaHWe IUIOTHOTO ocTaTka cHu3uiaoch Ha 0,14 abc. % wnm Ha
9,3 otH. %).

B Ta6n. 5 npuBenens! nanHbie HAOMIOIeHUH 32 fuHAMuKOU YI'B.

Tabmuma 5 - ['myOuna 3aneranus YI'B, cm

Hara I'mybuna YI'B
onpeneacHus

9.06 -
19.06 143
29.06 122
10.07 137
20.07 158
30.07 164
10.08 170
20.08 166
30.08 150
10.09 170
20.09 186
30.09 190
10.10 192
20.10 192

Kak BugHo, rinyOuna 3aneranus YI'B yBenuuumBaercst OT BECHBI K OCEHH, a
BHYTPHUT0JI0BOE €€ PacHpeACIICHUE 3aBUCUT OT PEKUMA ITOTUBOB.
B Tabn. 6 npuBeneHbl JaHHBIE U3MEPEHUN MUHEpaIU3alK BOJbI U3 Pa3HBIX O0BEKTOB.

Ta6n1/1ua 6 - MI/IHepaJ'II/BaI_II/ISI MOBCPXHOCTHBIX, INTOA3CMHLBIX U TPYHTOBBIX BOJ

MuHepanu3anus, r/a
Jlata oL HCO, S0, Ca Mg Natk ITior. Ec, 1C/m
OCTATOK
I'pynt.Boga 10.07 1,740 | 0,420 | 4,910 | 0,490 | 0,615 1,910 10,516 10,91
14.08 1,840 | 0,840 | 4,770 - - - 10532 11,84
N3 konnek. [lypyssik 0,360 | 0,240 1,410 | 0,150 | 0,152 | 0,540 2,624 2,54
N3 CKB. BepT. apeH. 1,200 | 0,180 1,400 | 0,180 | 0,327 | 0,686 5,384 6,20

Kak BuOHO, camoOe BBICOKOE COJEp)KaHHE COJICH OTMEYCHO B TPYHTOBOH BOjE:
MakKcUMalbHOEe 3HaueHue moiydeHo 12.06 — 13,3 r/n. K KoHIly BEreTalmoOHHOTO MEepHoja €ro

91-




3HaueHWe TMOoHIKaercsa 10 6,7-8,4 r/n. B komrektope «lllypy3sk» MuHepanu3amusi BOIBI
HaxoAMTCs B mpeaenax 2,5-3,2 r/1, B CKBaKWHE BEPTHKAJIBLHOTO ApeHaxa — 6,2-6,0 r/m.
Ypoorcaiinocmos pacmenui

B 1abn. 7 npuBeneHbl JaHHBIC yUeTa ypoxkKas 3eJIeHOW MACChl U CEMSH raJlo(puTOB.

Tabnuna 7 - Yposxaii 3e1€H0# Macchl raTopUTOB U CEMSIH, 1/Ta

No 1-moBTOPHOCTH 2-TIOBTOPHOCTH 3-IOBTOPHOCTH
HaumMeHoBaHuE KyJIbTYyp
Bap. Macca ceMeHa Macca ceMeHa Macca ceMeHna
;| Tommmawoyp — (cyxas) | g 185,0 2,0 83,0 - -
OOBIUHBIT
5 TonHHa¥6yp (cyxas) 1.9 114,0 ) ) ) )
pasBec-i
6 Copro Speed Feed 310,0 - 248,0 - 330,0 -
7 Sugar Graze 421,0 - 306,0 - 380,0 -
8 Super Dan 225,0 - 202,0 - 240,0 -
9 Pioneer 858 365,0 4,0 303,0 1,5 318,0 5,5
jo |Copro - memewnoe | g, 20,0 190,0 19,0 235,0 21,0
(MECTHBIN)
KemuyxkHoe mpoco
11 Nurrifeed 180,0 - 115,0 - 131,0 -
12 IP 3616 204,0 - 185,0 - 196,0 -
13 IP 6101 192,0 - 167,0 - 188,0 -
14 IP 6104 180,0 - 151,0 - 164.,0 -
15 IP 6105 188,0 - 163,0 - 177,0 -
16 IP 6106 107,0 0,5 100,0 0,5 94,0 0,5
17 IP 6107 131,0 0,3 122,0 0,3 128,0 0,3
18 IP 6109 218,0 7,8 185,0 7,1 233,0 7,4
19 IP 6110 192,0 1,5 173,0 1,1 179,0 1,3
20 IP 6112 2250 8,5 195,0 6,0 208,0 7,1
21 IP 19586 188,0 2,8 170,0 2,1 180,0 2,4
22 IP 19612 91,0 1,0 77,0 0,8 87,0 1,0
23 IP 22269 163 - 145 - 155 -
24 Douro Cenopool 220,0 2,6 205,0 2,5 210,0 2,6
25 Erai Poo 36,0 - 30,0 - 31,0 -
26 Querinian-4 210,0 - 130,0 - 165,0 -
27 HHVDBC Tall 306,0 10,0 281,0 7,0 2920 4,0
28 ICMS 7704 106,0 4,0 85,0 3,0 103,0 3,0
29 ICMV 155 Brist 125,0 2,0 112,0 2,0 118.,0 2,2
30 ICMV 155 ¢e.e.1. 78,0 - 53,0 - 71,0 -
31 ICMV 155 Original 67,0 - 49,0 - 58,0 -
32 SRBC 108,0 - 110,0 - 123,0 -
33 Sudan Pop III 128,0 - 125,0 - 134,0 -
34 NC 97 Cr 69,0 - 80,0 - 88,0 -
35 Wrai Pop 57,0 - 90,0 - 94,0 -
36 Sudan Pop I 210,0 - 181,0 - 197,0 -
37 Koxus (cyxas) 14,0 - 19,0 - 13,0 -

AKaHI/ISI n ATpI/IHHeKC He Janu Bcxodel. Pomainka u KaJiecHAYyJIa HC YUYTCHEBI N3-3a MaJIOTO
KOJINYECTBA BCXOO0B.

Buvieoownt

1. B ycrloBusX CEpO3eMHO-TyTOBBIX CPEIHE3aCONCHHBIX IMOYB CYyJb(PATHOTO THUIIA
3aCOJICHUS, COJICPKAIIMNX TUIIC U OOMEHHBIM HATPUU, OPOIICHHUE BOJOW C MUHEpaiIu3amnue 2,6-
6,2 1/1, mo3aHero ceBa OoJbllasg 4acTh 3apyOeKHBIX Tano(UTOB OKa3aJ0Ch KU3ZHECTIOCOOHOUN U
COJICYCTOMYHUBOIL.
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2. HecMOTpsI Ha MO3IHUI CEB CEMSH TaloUTOB 1O 37 BUIaM PACTCHUH MOJyYeH YpOKaid
3esneHoi Macchl. CemeHa 3-X BHJIOB aTpuUIliekca U ABCTPATHIICKON aKalluu HE Jaiu BCXOJIOB.

3. CeMeHa rasio(puTOB MOJIYUYEHBI 110 2 BUJIaM COpro, no 11 Bujgam xemMuyKHOTro mpoca, B
HeOONBIIIOM KoNMYecTBe TonmuHamOypa. CaMblii BBICOKHI ypokail CeMsH U3 KyJIbTyp COPro — B
cpexareM 1o motopeHusMm 20 m/ra — cobpan ¢ pactennii «Copro BeHeuyHOe MecTHOe». CaMblit
BBICOKUN YpO’Kail 3elIeHON Macchl MOJY4YeH y pacTeHHUil Buaa copro: 369 m/ra B cpeaHeM IO
noBTOpeHusIM y copTa Sugar Graze u 329 n/ra y copra Pioneer 858.

[To oTnenbHBIM BUIAM KEMYY>KHOTO MPOCa TaK)Ke IMOJY4YeH BBICOKUN ypoKal 3eleHOU
Macchl: 293 n/ra HHVDBC Tall, 212 n/ra Douro Cenopool.

4. Ilpu mo3gHEM ceBe CEMSH B yKapkoe Bpems roja (16 mas) u UCCyUIEHUU BEPXHETO CIIOA
MOYBBl JUISl TIOJIYYEHHS BCXOJOB IMOTPEOOBANOCH MPOBEACHHE IOJIMUTHIBAIOIIETO TIOJIUBA.
OdyeBUHO, €cNU TMOCEsITh CceMeHa TrajoQUTOB B HOSOpe Mecsile, TO BCXOIbl MOXXHO Oyner
MOJIYYHThH MO YBJIAKHEHHON OCEHHE-3MMHHMH OCaJIKaMH MOYBE M, BO3MOXKHO, OJarogapst STomy
KOJIMYECTBO MOJIMBOB U 3aTPAThl OPOCUTEIBHOM BOABI CHU3STCA.

5. 3MepeHusMH 3JE€KTPOTIPOBOHOCTH TIOYBHI Ha Ka)KJIOW JIENSHKE OIbITa yCTaHOBJICHA
TEHJEHLUSI CHUXKEHHUS CTENEHU 3aCOJICHHS IMOYBbI K KOHIly BEreTallMOHHOTO TepHojaa —
3JIEKTPOTIPOBOIHOCTE B cpeaHeM cHmkaercs Ha 20-30 nC/m wm Ha 15-16 %.
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HOPMATUBHbIE NMOKASATEJIN KAMECTBA BOPO3[KOBOIO
NMOJINBA

HO.I'. Be3oopooos, I'.A., bezoopoooe, M.FO. Icanoexos
VsHUUX

bopo31KOBBIN ITOJIUB MPONAIIHBIX KYJIbTYD SIBISETCS OCHOBHBIM ITOJIMBOM, IPUMEHIEMbBIM
B llenTpanbHoa3zuarckux ctpanax. OH UMeeT CBOE MECTO B MEXIyHapOIHOU KIAacCU(PUKALNU U
OTHECEH K pa3psly MOBEPXHOCTHOI'O cioco0a MoJivBa.

HecMoTpss Ha [0BOJIBHO NPOAODKUTEIbHBIA MNEPHOJ CYIIECTBOBAHMS OOpPO3JKOBOTO
MOJIMBA U OOJIBIIYIO BEPOATHOCTh €r0 MPUMEHEHHUs B OJIMsKailel mepcreKTuBe, 00yCIOBIECHHYIO
HENPOJOKUTENbHON U Mano3(HEeKTUBHOM MPaKTUKON MCIOJIb30BaHUS B apUIHOM 30HE APYrHX
croco0OB MOJIMBA - J0XKJEBAaHMS, BHYTPUIIOYBEHHOI'O, KAMEJIbHOTO, - B MEJIMOPATUBHON HayKe
0 /10 CHUX IOp HET €IMHOI0 MHEHHUS 10 COCTaBY 3JIEMEHTOB TEXHUKH IoJuBa 1o 6oposaam. Her
HOPMAaTUBHBIX KpPUTEpPUEB [UJIsi OLEHKM KauecTBa IIOJIMBA U 3a0bIThl arpoTEXHUYECKHE
TpeOoBaHuUs HAa IPOBEAEHUE OOPO3AKOBOIO MOJIMBA.
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Hauynem c 571eMEHTOB TEXHHMKH MOJIMBA MO Oo0po3aaM. B MX Kpyr OOBIYHO BKIIIOYAIOT
pacxox Boabl B 0opo3ny M JUIMHY Oopo3n. OHM HMEIOT pas3iinyHble YUCJICHHbIE 3HAYEHUS,
000CHOBAaHHBIC TIIOJIEBBIMUA SKCIEPUMEHTAMHU, TOCTATOYHO aJeKBaTHBI BOJOTPOHHUIIAEMOCTH
II0YB, YKJIOHY MECTHOCTH U IIUPUHE MEXIYPAIAUNA NIPONAIIHBIX KYJIbTYP.

Tak, ocHoBomonoxxHUK MenuopatuBHON Hayku A.H. KoctakoB B pa3zpaboTaHHONW UM
Teopuu OOPO31KOBOro MoJyinBa [3] MUIET, YTO PAaBHOMEPHOCTh YBIAXHEHHs MOYBBI IO JJIMHE
00pO3/1bI XapaKTepU3yeTCsl OTHOIIEHUEM

my Gy lyia
GB(t) (1)

mg

rle My ¥ M, - COOTBETCTBEHHO CJIOI BIHUTABIICHCS BOABI B TOJIOBE M KOHIE OOPO3IbI;

Gp 1 Gy — COOTBETCTBEHHO aKTUBHOM CMOYEHHBIN IEPUMETP B TOJIOBE U KOHIIE OOPO3IbI;
¢ — IPOJOIDKUTEILHOCTD MOJJa4 BOABI B FOJIOBE OOPO3/IBL;
{7 — TO e B KOHIIE O0PO3.IbI;

K
O _ kosdppunuent B popmyne A.H. Kocrskosa Kt = 71 .
t.

B nayuHOl nuTepaType MOXKHO HallTH KpaliHe pa3lMyHble JaHHBIE MO AnuHe O60opo3a. B
Tabn. 1,2 mpuBeIeHbl JaHHBIE PA3JIUYHBIX aBTOPOB IO UIMHE OOpO31, W KaK BUJHO, pa3HHULA
MEXAy HHMMM JOCTaTO4yHO Oombmias. Od4eBUAHO, YTO OHAa OOYyCIIOBJIEHa OTCYTCTBUEM
0000IIEHHBIX KPUTEPUEB OIIEHKH KaueCTBa MOJIMBA.

Tabnuna 1 - {nuna 60po3a no pekomenaanusm GAO

VKIOH Jnuna 60po3abl
TSAXKECIIOIO MEXCOCTaBa CpeaAHCTO0 MEXCOCTAaBa JICTKOT'O MEXCOCTaBa
0,0005 300 | 400 [ 400 [ 400 | 120 | 270 [400 | 400 | 60 | 90 | 150 | 190
0,001 340 | 440 | 470 | 500 | 180 | 340 | 440 | 470 | 90 | 120 | 190 | 220
0,002 370 | 470 | 530 | 620 | 220 | 370 | 470 | 530 | 120 | 190 | 250 | 300
0,003 400 [ 500 | 620 [ 800 | 280 [ 400 | 500 | 600 | 150 | 220 | 280 | 400
0,005 400 | 500 | 560 | 750 | 280 | 370 | 470 | 530 | 120 | 190 | 250 | 300
0,01 280 | 400 | 500 | 600 | 250 | 300 | 370 | 470 | 90 | 150 | 220 | 250
0,015 250 | 340 | 430 | 500 | 220 | 280 | 340 | 400 | 80 | 120 | 190 | 220
0,020 220 [ 270 | 340 [400 | 180 [ 250 | 300 | 340 | 60 | 90 | 150 | 190
Opocutenehas | 45 | 45 | 555|300 | 50 | 100 | 150 | 200 | 50 | 75 | 100 | 125
HOpMa, MM

Ta6nuna 2 - lnuna 6opo3n mo H.T. JlaktaeBy npu mmpuHe Mexaypsaauii 0,6 M
(B ckoOkax 0,9 m) - B uncnutene, B 3HameHarene no B.E. Epemenko, m

MexaHn4uecKHil COCTaB MOYBBI
VYKIO0OH 3eMIIn .. . . o o . o ..
00J1erYéHHbBIA JIETKA# cpenHuit YTSOKSIEHHBIN TSDKEIIBII
0,04 40 75 125 150 175
100 200 200
0,01 80-100 125 110-120 200 120-150
175 325 (450) 375 (450)
0,005 60-70 275 100-110 400 (450) 110-120
225 350 (600) 400 (550)
0,00175 60-70 300 80-100 425 (650) 100-110
0,0005 150 250 350 (600) 550 (850) 850 (1000)

Cnenyer takxe oTMeTHTh, uTO A.H. KOCTAKOB a5 1OYB CpeiHEN NPOHUIIAEMOCTH U
HEJOCTAaTOYHO CIUIaHUPOBaHHOTO TojsA ¢ ykiaoHoMm oT 0,001 mo 0,01 pekoMeHmoBan IIUHY
60po3a npuHUMaTh B penenax 60-120 m [3].
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B HekoTopbix pexomenaanusix, B yactTHoctd ®AQO, yTBepKaaeTcs 10CTaTOYHOCTh OJTHOTO
nokasaress — ko3 puireHTa noue3Horo 1eUCTBUS.

[To pexomengauusim BHUUT'uM [5] B cocTaB 371eMEHTOB TEXHHKH MOJHUBA MO OOpo3aam
BKJIIOUEHBI:  JJauMHa  OOpo3x; pacxod  BOJBI; BpeMs  jgoOeraHusi; Bpems  JOJIMBa;
MPOJIOJKUTENIBHOCTD MOJIUBA.

bonee mupokuit Kpyr 3J€MEHTOB TEXHHMKH I1OJMBA NPUMEHHUTENBHO K XJIOMYATHUKY
npuBogut H.T. Jlaktaes [4]. g 3emenpr ¢ pa3auyHbIMM ~ YKJIOHOM MECTHOCTH U
BOJIOIIPOHUIIAEMOCTbI0 TOYBBI MM IPEUIOKEHBl CIEIYIOIIME 3JIE€MEHThl TEXHMKH IOJUBA C
pacuétabM KI1/] «monmBay (qoMKHO OBITh «00pPO3/b»): AITMHA OOPO3/ABI; PACXO BOJBI; BPEMS —
noOeraHusi, JOJWBaHUA oOliee; MOJIMBHbIE HOpMbI OpyTTo, HerTto; KIIJ[; morepu Bonbl Ha
ucrnapesnue, QuibTpanuio, cOpoc. JlninHa 0O0po3a MO €ro JAaHHBIM 3aBUCUT OT UIMPHUHBI
MEXAYPAIUM: I Y3KUX MEKAypsaauid oHa umenserca ot 40 o 850 M; ans mupokux - ot 450
o 1000 m (Tabum. 2). K atomMy crnemyer n00aBUTh, 4YTO OTH JaHHBIE PEKOMCHIOBAHBI
MPUMEHHUTENBHO K XJIOMYAaTHUKY, HE3aCOJEHHBIM M0YBaM M MOAAYU BOJABI B KaXayto 6opo3ay u
Ha MPAKTHKE HE IPOBEPEHBI.

Opnako, kak B yacTHOU Oecene roBopui akaaemuk BACXHUII U.A. lapos, 6opo3aa —
9TO HEe LBETOYHBIM ropmok. OH oOpamjan BHUMaHHE Ha OOBEMHOCTbH, MPOCTPAHCTBEHHOCTH
060po3/bl, YTO JOJKHO OBITH BBEIEHO €IIe OJHO CBOMCTBO, XapaKTepHU3ylollee KauecTBO
YBJIQXKHEHHUSI pPacyETHOTO CJIOS TMOYBBI 1O JJIMHE O0po3Abl - KOI(DPHUIMEHT paBHOMEPHOCTH
MOJIUBA.

K »sTomy Hamo no6aBuUTh NpPEAsOKEHUS IPYTUX aBTOPOB IO OIPEICICHUI0 KayecTBa
nonusa. Tak, B pykoBozsmeM nokyMmente PD 10.11.3-89 [6] pexomeHnayeTcs onpenensiTb TOIbKO
k03 dunuent r3¢pdpextuBHOCTH NoNuBa (K,g)

K, =1-e
op ch ’ (2)
rie
ALV& — EXIK _LVQ)_+(WG _LVW)_+(APVi_LV§)’ (3)
h
ch:Z(Wl +W2+...+Wl.), @)
h

W - BIa)XHOCTb paC4€THOTO CJIOS IOYBBI, MM.

AW — pa3HMLA BO BJIQXKHOCTH MOYBBI MEXKIY OTACIbHBIMU TOYKAMH MU CpPEIHEro €€
3HAYCHHS.

ITo cymectBy K,; — 3TO IOKa3aTelb PaBHOMEPHOCTH YBIIAKHEHUS I1OYBBI, KOTOPBII
MOYKHO MPUMEHSTH JJIsI OTIPEICIICHUS KaueCcTBa MOJIMBa, TPOBOAUMOTO JIFOOBIM CITOCOOOM.

M3Becten Takke koddpdunuent Bunbkokca-Creizna (K), oTHocsmmiics K KauecTBY
MOJNBA TOKJIEBAaHHUEM —

K =100(1 —;), (5)

0

rie O - CpelHee KBaJpaTHUEeCKOe OTKIOHEHHUE CIIOS 0K B JOXKAEMepax OT CPEJHEro,
MM;
hy — cpeqHull 0 BceM TOKIeMEpaM CIOH TOXKIsSA, MM.

o
B ypaBHeHuu (5) otHOolIEHUE W 10 CYIIECTBY fABIeTCA Kodduuuentom Bapuanuu (V)
0

" TOrJ4a 5TO BBIPAXKCHHUEC B OTHOCUTCIIbHBIX CAMHULIAX IPUHHUMACT 06H_IGHPI/IH5[TBII71 BHU]
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K=1-V (6)

B nammx pabGoTax OH NpUHMMAaeTcs B KauyecTBe KOd(pQUIMEHTAa PABHOMEPHOCTH
YBJIQ)KHEHUS [TOYBBI IO JITTMHE 00PO3 L.

Bo mHorux paborax B kauecTBe Kod3(PHIMEHTa PaBHOMEPHOCTH IOJIMBA NPUHUMAECTCS
OTHOIIIEHHE KOHLIEBBIX M TOJIOBHBIX XapaKTEPUCTUK IOJMBA: INIyOMHBI IIPOMAdyMBaHUS IOYBHI,
MOJINBHOM HOpPMBI. M3BecTHBI paboOTHl, B KOTOPHIX O3TOT IOKa3aTelb OKa3bIBaeTCs OOJblle
€IUHALEI !

Takum oOpa3om, n3-3a Heyu€Ta ABYX BaKHBIX KPUTEPHEB OLCHKM KayecTBa IOJHMBA I10
00po3aM JalTCAd PEKOMEHJALMKM IO BBIOOPY 3JIEMEHTOB TEXHMKM IIOJMBA, HE BCeria
MPUTOAHBIE /JIs1 TPOU3BOJICTBA.

N.1O. llenncoB [2] mans OIEHKH KadecTBa OOPO3IKOBOTO TOJHMBA  MPEIIOKHUI
UCIOJIb30BaTh 00001eHHbIN K03 dunueHT 3¢ dpexTuBHOCTH MoauBa Ki,-

1
K, =[40-n)4,0-—) +A4,01-7]",
» =LA (=) 4,( (1+Cv)) ;(1=1)] (7)
rae 77 - KIIJI nonusa;
Cv - xk03pUIHCHT BapUaIliy TTyOUHBI IPOMAaYHUBaHUS 110 JUTUHE 0OPO3JIbL:

tq[)ax
two, Lpax - NACATIBHAS U @aKTquCKaﬂ MNPOAOIKUTCIBHOCTD I10JINBA;

A+ Ax+ Az=1; A;, Az, A3>0

3HaueHus napameTpoB A, A, A3 Ha3HAYAOTCSA 110 SKCIEPTHBIM OLIEHKAM.

BMecto HeompeneneHHOro TpeTbero ujaeHa ypaBHeHMs (7), HaMH NPEUIOKEHO BBECTH
YICH, YYUTHIBAIOIIMNA HPPUTALMOHHYIO 3pO3UI0, HEM30EKHYI0O NpPHU MOJUBAX HA CPEIHUX HU
0O0JIBIINX YKJIOHAX MECTHOCTH —

2
A3 (1 _p(,’.’lri) H (8)
rac pc./w - ITOKa3aTcJib CMbIBA ITIOYBbI HpI/I II0JIUBE,

pc,w = n;wp > (9)
@

m(p- COOTBCTCTBCHHO HOpMaTHBHLIﬁ n (1)aKTI/I‘-I€CKI/II\/'I II0Ka3aTcjiu CMBbIBa IIOYBHI,

m

Hop
T/Ta.
B cooTBeTcTBUU ¢ 3TUM 3aBUCUMOCTS (7) mpuoOpeTaeT BU

1
be :[A1(1_77)2 +Az(1—m)2 +A3(1—pc’”)2]0’5, (10)

ITokazatenp K > KaK cuHMTaer N.IO. [lenucoB, mNpurofeH majas OIEHKHM KayecTBa

O0pO3AKOBOrO TMOJIMBA MPH pPA3HBIX TEXHOJOTHUSAX: IOCTOSHHOW, MEPEMEHHOM, AMCKPETHOMN
ctpy€it. ONTUMAaNbHON CINTACTCS TEXHOJIOTHSI, Y KOTOPOH MmoKasateinb K, caMblii HU3KHUIL.

Hamu mpeniokeHo OleHHBAaTh Ka4eCTBO OOPO3IKOBOTO MOJUBA MPH JIIOO0H TEXHOJOTHH
1o nokazarento 3¢ pexTuBHOCTH MONTUBA /7,

Ha :nKprt’ (11)
rae 7n7- KIIJ] nonusa;
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K, — k03¢ punuenT paBHOMEPHOCTH yBIIaKHEHHS [TOYBHI 110 JITTMHE O0OPO3.T;
K., — Koacb(bI/IuHeHT CMBIBA ITOYBEI IIPU MOJIUBAX.
N, +N

KCM = H, npu NCM>N0011+ Nnocm (12)

cM

Kcm:]; npu NCM < Nz)on + Nnocm ’

rae Nyon - pazMep J0MyCTUMOM HOPMBI CMBIBA MOYBHI 3a CE€30H, (2,5-51/Ta);
Nyoem — pa3Mep MOCTYMUBIINX C TIOJIMBHOW BOJIOW HAHOCOB, T/Ta;
N,y - pa3Mep cMbIBa MOYBHI IPU MOJIKMBAX, T/Ta.

Koaddunuent paBHOMEpHOCTH yBJIa)KHEHHUSI OYBBI 10 JJIMHE O00PO3/bl BBIUUCIISETCS MO
3aBucUMOCTH (6), rae V — ko3bGUIMEHT Bapualiy TIyOHHBI YBJIAXHEHUs MOYBBI [0 CTBOpAM
0opo31bl, O/p.

OH ompezensercs Mo 3aBUCUMOCTH

V=", (13)

rjae O - cpeaHee KBaJApPaTHUYECKOEC OTKJIOHGHHE TTyOWHBI YBJIIQXKHCHHS TOYBBI MO JIJTUHE
00pO31bI, M;
hep — CpeHsst O IJIMHE GOPO3/bI ITyOHUHA YBIAXHEHUS TOYBBI, M.

Hns onpenenenust koddduimenTa Bapuanuu TIIyOUH YBJIQXHEHHS IMOYBBI HEOOXOIUMO
UMETh Ha II0JIE HE MEHEE 5 TOYEK M3MEPEHMs IOCJIENOJMBHOM BIAXXHOCTH WU TaKOE K€
KOJIMYECTBO OPJIMHAT HA TEOPETUUECKON AMIOPE BIAKHOCTHU MOYBBI.

H.T. JlaktaeB B Teopuio OOpO3AKOBOTO IMOJIMBA BBEJ JBa MOKA3aTeNsl KauyecTBa IOJIMBA:
KII[[ 60po3asl U paBHOMEPHOCTh YBJIQKHEHMsI TIOYBBI MO AiuHe O0po3nabl. [Ipuuém nis mous
pa3IMYHON BOJOMPOHUIIAEMOCTH WM AamnpHoOpHO (M HE OOOCHOBAHO) NPHUHSTH 3HAYCHUS
ko3¢ durmenTa paBHOMEepHOCTH TouBa B pasmepe 0,70 mis nérkux mous, 0,75 mis cpenHux u
0,80 mu1s TSHKENBIX IO MEXaHUYECKOMY COCTaBY IOYB.

PaccuntanHoe MO €ro JaHHBIM CpefaHee JUIsi BCEX COYETAaHWW YKIOHOB 3eMJIU U
BOJOIPOHUIIAEMOCTH  TOYBBI MPOU3BENCHHE KOIPPUIMEHTOB IMOJIE3HOIO JACUCTBUS U
PaBHOMEPHOCTH YBJIQKHEHHUs TOYBHI 110 JutiHE 00po37 cocTasisieT 0,52 (+0,4).

bonee neranmbHple wWccinenoBaHuws 1o ycraHoBieHuio cBsism  KIIJ[  Goposnmer ¢
KO3} (HUITMEHTOM PaBHOMEPHOCTH YBIOXKHEHUS TIOYBBI MO JJWHE OOpO3abl  MPOBEN
FO.I'. bez6oponos [1]. Pacuersl mpoBeneHbl ansi Hambojee NPEACTABUTEIBHBIX MPUPOIHBIX
ycioBHil Y30eKucTaHa, 4acTh pe3yabTaTOB IPEACTaBIeHa B Ta0I. 3.

Tabnuna 3 - 3aBucumocts KIIJ[ 60po3ast ot ko3 punrenTa paBHOMEPHOCTH
yBrnaxxHeHus noussl (Kp) 1715t pasHbIX IPUPOAHBIX yCIOBUI

K,=0,6 K,=0,7 K,=0.8 K,=0,9
KII/I KIJxK, | KA | KIOJxKp | KO | KIJAxKp | KO | KITJxKp
1.0,88 0,53 0,78 0,55 0,68 0,54 0,58 0,52
2.0,82 0,49 0,73 0,51 0,64 0,51 0,55 0,50
3.0,80 0,48 0,71 0,50 0,62 0,50 0,53 0,48
4.0,75 0,45 0,67 0.47 0,58 0,46 0,50 0,45
5.0,72 0,43 0,63 0,44 0,55 0,44 0,47 0,42
6. 0,69 0,41 0,60 0,42 0,52 0,42 0,45 0,41
7.0,65 0,39 0,56 0,39 0,49 0,39 0,42 0,38
8. 0,62 0,37 0,54 0,38 0,47 0,38 0,40 0,36
9.0,61 0,37 0,53 0,37 0,46 0,37 0,40 0,36

Cpennee 0,436 0,448 0,445 0,431
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[To TaOMMYHBIM JaHHBIM CpEllHEE 3HaYEHUE MPOU3BEACHHS BYX KOI(PPHUIIMEHTOB PaBHO
0,44. Ilo nanubM 1, 4 u 9 cTpok Tabnuuel noctpoeHsl rpaduku cesazu KIIJ u K, (puc).

CoueTanue KINA v Kp 6opo3n Ans pasnmMyHbIXNPUPOAHbIX
ycnosum
1
0,9
0,8 ¢ Psapi
8; ] m Pap2
= o5 | \ Pan3
x 0,4 = —— NuHenHbIi (Paa1)
0,3 —— INuHenHbI (P42)
0,2 —— INuHenHbI (PSA3)
0,1 -
0 ‘ ‘ ‘ ‘
0 0,2 0,4 0,6 0,8 1
Kp

Kak BUHO, MpaKTUUYECKH JJIs BCEX UCCIIETO0BAHHBIX YCIOBUHA NMPUMEHEHUs1 00pO3JKOBOTO
nonuBa cBs3b Mexay KIIJ[ 6opo3ast u K, HOCUT nuHENHBIN XapakTep U OHA MOKa3bIBAET, YTO C
ysenndenneM KIIJ[ ymensmaercsa K, u Hao6opot — ¢ yBennuennem K, KII/ ymensiaercs.

OpnHako 111 COBPEMEHHOI'O CENbCKOXO03IMCTBEHHOTO MPOU3BOACTBA UMETh ONTUMAJIbHBIE
9JIEMEHTBl TEXHUKH IOJIMBA TOJBKO AJIs OJHON OOpO3/bl COBEPIIEHHO HEeAOoCTaTouHO. [leno B
TOM, YTO Ha MOJISIX BOJa B OOPO3/bI MOJAETCA M3 OK-apbhIKOB (BBIBOAHBIX Oopo3x). Ilocnennue
OTHOCSATCSL K 0C000#1 KaTeropuu BOJOTOKOB, XapaKTEPHBIMH MOKa3aTeJIIMH KOTOPBIX SBJISIOTCS:
neproguueckas pabora B TE€UEHHE BEreTAIllMOHHOTO IEPHOJa; PEryJisipHO MPOBOAMMAS HEpeN
Ka)XZIbIM ITOJIMBOM Hape3Ka pycja C pa3spbIXJICHUEM ILUIY>KHOU IMOJOLIBBI; IEPEMEHHAs BO BpeMs
paboThl pabouas JUIMHA. DTHUM OK-apbIKU OTJIMYAIOTCS OT MOCTOSHHO JEWCTBYIOUIUX B TEUYCHHE
BETE€TAllMOHHOIO NEPHOJA OPOCUTENIEH, IPOJIOKEHHBIX B 3€MJISTHOM PYycClIe.

OTH 0COOEHHOCTH CKa3bIBAIOTCS Ha (POPMHUPOBAHUU MOTEPH BOJIBI B HUX HA (DUIBTPALIMIO
u wucnapenue. Hammmum wucciegoBaHusmu [7] ycCTaHOBJIEHA 3aBUCUMOCTh MOTEPh BOILI B
NIEPUOANYECKH JEHCTBYIOINX BOJOTOKaX OT BPEMEHHU

5,=£+ 1, (14)

rze O, - IoTepu BoJbl Ha 1 KM BOOTOKA, %o;
Q — pacxoJ BOJbl BOJIOTOKA, M3/q;
¢t — Bpems pabOTHI BOJAOTOKA, Yac;

a - ko3¢ dunuent B popmyne A.H. KoctiakoBa K, = 71;

t
A, B, n — nmapameTpsl.

Ha ocnoBanmm 3aBucumoctu (14) momydena dopmyna nmns pacu€ra kodddunmeHTa
MOJIE3HOTO JICHCTBUS MEPHUOUICCKU pabOTAIOIIEro BOJOTOKA (77 )-

B A
7.1’_
(I-a)® Q"

n=1-0,01/ (15)
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rae [/ — JjimHa BOJOTOKA, KM.

ITo sToit 3aBUcuMOCTH TIpoBeAeHBI pacuérhl no omnpeaenenuto KII/[ ok-apeikoB, morepsb
BOABl Ha (QWIBTPALMIO B HUX M HcmapeHue npu umue 6opo3n 50, 100 m 200 m Ha mpumepe
xJjonkoBoro mnois rmiomaneo 40 ra (anmuaoit 1000 M, mupunoit 400 M, TUIOBOTO MOMS M
xo3siictBa Ne 11 Jlyctimkckoro paitoHa Jlku3akckoi obmactu PecnyOnukm Y30ekuctas).
Pe3ynbTaThl pacyeToB mpHUBEACHBI B Ta0I. 4.

Tabuma 4 - ITotepy BoAbI Ha (BUIBTPALMIO M UCTIAPEHHE BHYTPH OIS, M’

(TIpu OTHOM TIOJIUBE)

[Totepu [Totepu
Amana KITJI Horepu KIIJ, Boabl B | KonuuectBo BOJBI B CymmapHbie
Ne | Gopo3n, BOJIBI B OK- MOoTEpH
00po3/bI OK- OK-apBIKOB OK-
M Oopo3nax | apbika BOJIBI
apbIke apbIKax
1 50 0,95 1800 0,89 238 20 4750 6550
2 100 0,90 3600 0,92 276 10 2760 6360
3 200 0,85 5400 0,93 302 5 1500 6990

[TpoTsKEHHOCTH BPEMEHHOTO OPOCUTENS COCTABISAET: pH JiiuHe 60opo3a 50 m - 0,95 kM,
npu pmuHe 100 m - 0,9 km, npu giunae 200 m - 0,8 km. IIpu KIIJ] Bpemennoro opocurens 0,9
NnoTepu BojAbl B HEM cocTaBistoT: npu anuHe 0,95 kM - okono 1440 M3; npu pnunae 0,9 km —
1370 M3; npu auae 0,8 km — 1350 M.

Ecnau nmpuHATH, 9YTO TMOBEPXHOCTHBINM cOpOC ¢ moJs (C MOCIENHEro spyca) Mpu AJIUHE
6opo3a 50 m cocraBuset 5 %, npu mnuae 100 m — 10 %, npu mpmure 200 m — 15 %, To oTH
TIOTEPH COCTABIISAIOT COOTBETCTBEHHO 45, 90 1 135 M’

C yuétroM sTOro oOmmue moTepw BOALI Ha TOJIE TPH OJHOM ToyimBe HOopMou 900 M°/Ta
COCTaBAT: IpH JIHHE 60opo3a 50 m — 8035 M”; npu amure 100 M — 7820 M npu anuHe 200 M —
8475 v’ [Ipr HEKOTOpPOW YCIOBHOCTH JAHHBIX PACUETOB OYEBHUIHO, YTO CYLIECTBYET ONTUMYM
JUTHHBI 00PO3/bl, KOTOPBINA OMpEAeNsieTCs B 3aBUCUMOCTH OT MOCTaBJICHHOW 3afaun. Ecnu menb
3a/1aud COCTOMT B MMUHHMU3ALMK 3aTPAT OPOCUTENBHON BOJbI, TO OHA MOXET ObITh JOCTUTHYTa
MyTEéM MPUBEACHHBIX BbIlIe pacYETOB. ECiM e NOoCTaBUTh 11€JIb MUHUMH3ALIMH 3aTPaT PECYpCOB
(BombI, TOTUIMBA, TPyAa), TO HEOOXOAUMO J00ABUTH PAcUEThI 3aTPAT HA YCTPOUCTBO OK-aphIKOB,
Ha 3apIuiaty paboumx.

JlnuHa O6Opo3Abl MOXKET CTaTh MPEIMETOM pPACCMOTPEHHs 3aJaud HKOHOMUYECKOU
3O PEKTUBHOCTH CUCTEMBI OPOIICHUSI C YYETOM CTOMMOCTHOW OIEHKH OPOCUTEIBHOU BOMIBI, U
3eMJIU (3eMJIH, TepSAEMOH O OK-apbIKaMu).

Takum o00pa3om, TpH OILEHKE KadyecTBa OOpPO3JKOBOTO IMOJMBA CIEAyeT NPUHUMATH
yacTHble U oOmue kputepuu. K 4yacTHBIM OTHOCSTCS KO3(QQUUIMEHTHI: IMOJE3HOro AeHCTBUA
0OpO31bl; PaBHOMEPHOCTH YBJIAXXHEHHUS TMOYBBI IO JJWHE OOpPO3NbI, CMBIBA IMOYBHI M HX
npousBeaeHue. Uem BhIllIe 3TO MPOU3BEACHUE, HA3BAHHOE HaMM IoOKa3areiaeM 3(G(EeKTUBHOCTH
MOJIMBA, TEM BBIIIE€ Ka4€CTBO MOJIUBA.

Tabnuna 5 - PekoMmenayembie HOpMaTUBHBIE 3HAYEHUS TTOKa3aTelst 3¢ (HEeKTHBHOCTH
1oJInBa 1o 0opo3nam

[Moxazartens 3¢ (HEeKTHBHOCTH MOJINBA

TexHomorus nonusa JUJIS1 3eMeNTb, HE MOBEPKEHHBIX JUJIS1 3eMeTTb, TTOABEPKEHHBIX
HPPUTALUOHHON 3pO3UH HMPPUTALHOHHON 3PO3UH
i cTanapTHRIX 60po3a

[ToauB NOCTOSAHHON CTPYEH >0,43 >0,35

[TonuB nepeMeHHON cTpyei >0,60 >0,50
JIuCKpeTHBIH MOJINB >0,70 >0,65

JJis MyTbYMpOBaHHBIX 1 KOMOMHHUPOBAaHHBIX 00P03]

IlonuB 1o  MyJIbYUPOBAHHBIM

nephoprUpOBaHHOM MIEHKON >0,72 >0,70

0opo3aam
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[Tponomxenue TabauLbl S5

[ToruB 1m0  KOMOMHHMPOBAHHBIM
O0opo3aam (HOKHSISA 4acTh
CTaHIAPTHBIX MyJBYHpOBaHA
COJIOMOM 03MMOM MIISHUIIBI)

K o0muMm kputepusiM mojiuBa Mo 0opo3gam OTHOCSTCS: 00BEM MOTEph BOJBI Ha IOJE,
CTOMMOCTH TOTPAaYeHHBIX Ha MPOU3BOACTBO IOJIMBA PECYPCOB; CTOMMOCTh ypoOsKasi; IpuObuIb. B
COBPEMEHHBIX YCJIOBHUAX NEPEXOJHOH HIKOHOMHKH, OYEBUIHO, OJHHUX YACTHBIX KpPUTEPHEB
OLIGHKM KayecTBa OOPO3/JKOBOTO CIoOco0a IMOJNHMBA IMPOMAIIHBIX KYJBTYp YK€ HEIO0CTaTOYHO.
[ToaToMy TexHOJOraM, SKOHOMHUCTAM U IKOJIOTaM HE0OXO0IHUMO pa3paboTaTh COOTBETCTBYIOIIYIO
COBPEMEHHBIM YCIIOBHSIM METOAMKY pacdeTa SKOHOMHUYECKOH dJ(PPEKTHBHOCTH CHCTEMBI
OpoIleHus 1o 60po3aM.

>0,75 >0,75
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YIK 626.83

LWEPABOA HACOC CTAHUMNACU KOHCTPYKUMANIAPUTA ATPO®P —
MYXUT TABCUPUOA NLWLOHYJTUTUHUHT Y3TAPULLN

I11.Y. Anukynoe, A.H. A3umoe
TUMHu

Lllepabo0 nacoc cmanyuscu 6owKa uHwOOmMIApUSd 84 ABAHKAMEPANAp OemOHUHUHS
Kappo3usi2a mypeyHaucu2a 3apapiu mavCupu aHuKIaHou.

B cmamve onpeodeneno 6nuanue acpecusHou cpeovl HA KOPPOIUOHHYIO CMOUKOCHb
bemona asankamepwvl u Opyeux coopyaicenuil Hacochou cmanyuu Lllepabao.

Influence aggression ambiences is determined in article on corrosion stability of the
concrete head bay and the other buildings to pumping station Sherabad.

[Ilepaboa HAacoc CTaHIMACU aBaHKaMepacu Ba yjap aTrpoduaaru O0€TOH Ba TEMUPOETOH
KOHCTpyKIMsUIap KyliMa Ba iiurma BapuaHTiIapaa Kypuiarad. 30 w1 jaBoMua sKcIulyaTalnusia
Oynran Oy KOHCTPYKIMSJAPUHUHT  TYPFUHIUTH aTtpod MyxuT (XapopaT, Oocum,
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MUHEpaIM3alMsUIAITal CyB TabCUPH, KyEIl paguanuscy Ba OOUIKajgap) TabCUpUAA Y3ITapHHHHT
Oupnamuu (Qu3nKaBuil, MexaHuKaBUM Ba (usuka—xuMueéBuil xoccaizapunu 30 — 40 % raua,
WYKOTHILTAH.

I'mpporexHuk OeToH Ba TeMUPOETOH KOHCTPYKIMSUIADUHUHI XOCcajapu Y3Trapullura,
yJIapJard CyB OKUMHHHHT 0OCUMHU Ba MUHEPATH3AIUSICH TAPKUOU OWIIaH OOFIIMK OYIaau.

Mbaymku, cyB Oocumu Tabcupuga auddysus kodhPUIEHTH XJIOp—HMOHU XucoOuaa
h=1.6* 10”cM’/cex—HHI TAWIKWI Kunagd. BeTOH Ba TEMHPOETOH CTPYKTYPAaCHAArH KappO3HSICH
HYKCOHJIApUHUHT YyKYpJIUTUHU KyHuaaru ¢popmyia OuinaH aHUKJIaHAIU.

a=~R*r

Oy epla @ - HYKCOH YyKYpJIUTH, MM; 7 - Tu(ddy3ust TabCUpH xapaéHu BaKTH;
R—xoHCTpyKIMsICHHUHT (hoWamaHuII BaKTHTa OOFIUK OYnran arpeccust KodhGUIeHTH.

beron Ba TeMHpOETOH CTPYKTypacuaard FOBAKJIMKIApAa TYIUIaHAUTaH MUHEpaJJIaIraH
CYB TabCUPUHUHT ¥3rapuil O0CUMU Ba XapopaT y3rapuuura 0ofiauk Oyiras (¢ =+25°C nau 35°C
a1a, KHua, Kuma aca yprada -5°C gan — 15°C rada) KOHCTPYKIHSIATH CHJDKHIIIAPTa OIHO
kenaau. Hacoc craHuusacu atpodar KOHCTPYKLUMsUIap CTPYKTypacuiaru CHIDKULLIAPTa,
MaBXyJ OVyiraH MamimHa Ba MeEXaHM3MJIapJaH TapKadyBUM TYJIKUHJIAPD TabCUPH XOCHII
OynaauraH aMIUIMTyJa MUKIOPUHUHI Yy3rapumu (YCHUIIM) HAaTHXKacuia KYIIMMYa CUJDKUILIAP
Kymiagu. ByHmaH Tamkapu, KOHCTPYKIUMsUTapAaru (QU3NKaBUH — XUMHSIBUNH Kappo3us
xKapa€Hura, UXTHUEPCU3 TapKaTyBUM TOK (OdyKIaromMii) TabCUpHAA 3JEKTPO — XUMHUSABUN
kapposus te3nuru 10 — 15 mapraraua ycagu.

Koppo3us >xapa€HMHI YTUIIMHU Ky3aTULl Y4yH jabapaTopus LIapouTHAa TalépiiaHraH
O0eToH HamyHanapaaH oigananunau, ynapHuur yaaamiapu 70x70x 70, 100x 100x 100 mm, xap
O6up cuHoB yuyH 20 goHajmaH kaOyn kwmmmau. lllepabGon Hacoc craHuuscu arpoduaaru
KOHCTPYKIMsUIApAAaH OJIMHTaH HaMyHalap 3ca Oaprajukia CHHOBIAH YTKa3Wjaaw, KaOyl
KWIMHTaH HamyHanap mapkacu M 200-M 300 GeTonaaH mopTiaaH] IIEMEHT acocuaa TaépiiaHraH.

Hamynamapan kaOyn KWIMHTaH MyXHTAa (MOIYJIb—MYXUTHAA) CYB IIHMYBYAHIIUTH
Oyiinya OJMHTaH CUHOB HaTI>KajJapu 1—kaJBajiara KUpUTUITaH.

1 s)xanBan-Typyiu HyKCOHJIM Ba CYB IIMMHJIyBYAHJIMKIa ora OyiaraH 6€TOH aMyHaJlapUHUHT
CHUHOB HaTWXaJlapH

Cys
Xuzmar
T/ Hamynanap IIMMYBYAHIHUK, %o
BaKTH, Beron Ba TeMupOeToH X0NaTH
P TaBcupHOMATAPH . 10
Humnmap 10 muH. ’
coat
Cuptu Oy3uiaraH HaMyHaJIap
1 Cys Taruzaru 30 (25 MITa) 10 % raua 5,2 7.8
HaMyHajap .
HYKOTHITaH
“CyB — XaB0” caTxunaru Maxxkamiuk 15 % rada
2 HaMyHaJIap 25 nykotwiras (22.7 Mlla) 13,2 14,00
. Hamynanap katTa HyKCOHIIH,
3 C}gi;z;}fiHH qu;m 20 maxkamiauk 30 % rava 18,3 20,3
Y YAy nykormiran (20 MIla)

CuHOB HaTwxanapuaaH KypuHUO TypuOIWKH, HaMyHajlapiaru MaXKaMJIMKHUHT
WVKOTUIUIIM Ba CYB INIMMYBYAHIHUK OpacHAard OOFJIaHWUII MaBXyJl OYynub, yrIapHUHT
TaBcU(IaHUIITN CYyB OOCHMU, T€3JTUTH Ba MYXHUT XapOPATUHHUHT Y3rapuiiy OOFJIHK OViaau.

Mapxyn 6ynran MebEpuil XyxoKaTiaapaard MabiyMoTiIapAa — MEbEPIU UIUIATUIIAAUTAH
0eTOH Ba TEMUPOETOH KOHCTPYKIUSATIAPAAaru CyB IIUMYBUYAHIIUK
6 % JaH OLLIMACIIUTH JIO3UM.

IOxopuna keaTupuiIran HaTWXKaJapHU KyHuaaru xyjaocanap 6unad udoaanam MyMKHH.
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1. CuHOB HaTWXKacUJa OJIMHTAaH MabJIyMoOTiap Oyiimya OeToH Ba TEeMUPOETOH
KOHCTPYKIMsUIapuAaru Maxkamiuk 22 % rava HyKoTUIAIH.

2. KoHCTpyKUMsAIapHUHT XU3MaT yMpuHU y3aitupum yuyH ynapau 'KXK — 10 Ba KC B
(0,1-0,2 Ba 0,1-0,5 %) xymumMuanap 6uIaH TabMHUpIALI JO3UM OYIaau.

3. KoHCTpyKUMsUTapHUHT COBYKOApIOULTMIIMTUHE ommpuin yuyH yiaapau KX — 10 Ba
I'K)K—-24 xymumuanu 6eToH OuilaH TabMHUpIAII 3apyp.

4. KyTHIaanuran TEXHHKO — MKTHCOAMH Kypcatkud 1 M° 6eToH yuyH 6000—-8000 cymuu
TAIIKWI KUJIau.

[llepabon Hacoc craHIUsICUMTAa CYB Yy3aTyBYM Ba CTaHIUANAH CyB KaOyn KWIyBYH
KaHAJUIADHUHT OETOH Ba TEMUPOETOH KOIUIaMaJapUHUHT 45 un aaBoMMIa SKCIUTyaTalus
KWIMHUIIK HAaTWXKacuaa ylapaaru ¢pusuka — MmexanukaBuil xoccanapu 30 % rada kamalranjiuru
aHuknanad. Macanan IIK 402 Ba IIK 402,5 kxecumiapiaH OJMHIaH HaMyHaJlapHUHT
COBYKOApAOLUIMIY TaxJWIM HaTWXKacuJa MabJyM OYIIUKM KOHCTPYKUMsUIapJard Y3rapuiin
nedopManus Xxucooura Y3MHUHT OUpIIaMud XoccallapuHu HYKoTraH. by xonaTt 6eToH cuptuaaru
Ba YOKJIApUAaru ¢puiaumn xamaa cupkunuiap (1-pacm) xucobura y3rapum Oepras.

AliHHMKCca, CyB Ba XaBO Uerapacuja »JKCIUIyaTallMss KWJIMHTAH  KOHCTPYKIUS
Kecumiiapuaaru “‘xKoBapran” cwpkunuiap y3yniaurd 30 cM rada Ba UWKaHan TyOumaru
OeToHNapaaru kecumaa 3ca 0eToH MaiiianaHrad xaMm/ja meOruH Ba KyM COUMIraH xojataa Oy sca
koHCcTpyKuussHUHT KMK 2.06.08-97 Ba KMK 3.07.01-96 texnuk Tanabmapura MyTIOKa >KaBoO
OepmacnurujaH qainoiat oepaau.

byHnaH Tamkapu, KOHCTPYKIUSJIapHUHT “CyB —XaBO™ uyerapacuja vwiiap nasomuna I Ba
II Typnarm kappo3uss Xapa€HUHUHI YTUIIM HaTWXKacuaa “‘MUKpO” Ba ‘“‘Makpo” EpHIIMIL
Ymuammapu 15-25 MM HE Tamkua Kwiand, Oy 3apapnu ¢aktiaap LITHK 4.02.13-04 TamaGnapu
Moc kenmaiiau. YUynku IIK 402,5 na muHepannu cyB TabcHpHAa KOIUIAHTAH SPUTMANIApU
Kanuuury 0,5—1,5 cM HA Tamkui Kuiaan, 0y kappo3usHuHT [IITypuHUHT pUBOX onHIIura oiaud
KeJlaJy Ba TabMUpJIALl 3apyPUSTUHUHT KECKUH XOJaTAa SKaHJIUTHIaH Janojiat Oepaiu.

IT Ba III Typnaru kappo3us kapaéHIapUHUHT TYXTOBCH3 YTHILIN HATHXKAacH/1a TEMUPOETOH
KOHCTPYKLMsUIApUAAru MynaT apMaTypajJapHUHI Kappo3UsCH XUcoOura yJapHUHI JTHOMETpPU
40 % raua kamaiiran, Oy ynapra KyHuiraH TeXHUK Tajabiapra »aBoO OepMacIUTHHU TakKo3a
kuinaau. Kysatuiarasn Ba TaxJinia KMJIMHTAH WIMHNA M3TaHUILIAP HATHXKAlapu IIYHU KypcaTaJuku
¢bu3nKa—KUMUEBUN €KUM XUMUSIBUN Kappo3us kKapaCHUHT YTUIIMHU KaMaUTUPHUII YUyH, IOKOpHIA
KEJITUPUITaH TaJ0UpIapHU TaBCHUs STUIIAIH.

AJTABUETJIAP:
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1 pacm - beToH Ba TeMup O0€TOH YOKIapuUIaru EpUiIHIL Ba CUIDKUIILIAP

V]IK 532.542

PE3YNIbTATbl UCCNTEQOBAHUA NPUMEHEHUA HANPABNAIOLWMNX
CUCTEM B COPO3ALLMTHOM YCTPOUCTBE BOAO3ABOPHOIO
COOPYXEHUA

HI.X. Paxumos, b.X. I'anoixcaes, P.P. Ipzawmes
CAHUNPHU, THUM

Maxkonada sxcnepumenmarn ypeanuwea UyHAImupysuu musuMiapHu Xapakxmepiauouean
MAOKUKOMAAP 64 OKULOHA AHUKIAWAAD KeAMUPULLAH.

B cmamve uznosceno npumenenue onmumanibHbX XapaKmepucmuxk Hanpasisaouux
2UOPOOUHAMUYECKUX CUCMEM, OCHOBAHHBIX HA Pe3VIbmMamax 9KCNepuMeHmaibHo20 U3)yeHusl
COPO3AWUMHBIX YCMPOUCIE 80003AO0PHO20 COOPYHCEHUSL.

In article is stated using the optimum features directing hydro-dynamic of the systems,
founded on result of the experimental study protection from rubbish device diversion chamber
buildings.
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ABTOpaM# 000CHOBAHO MPUMEHEHUE HAMPABISIONIUX CHCTEM B OTKPBITOM IOTOKE.
[lepepacnpenenenue CKOpOCTel BHYTpU OTOKA ¢ MPeoOpa3oBaHUEM €ro JIBHIKEHUS yKe
OCYILECTBJIEHO B psiJie CIy4daeB AJid 3aMKHYTOI'O MIOTOKA: HAIPABJISAIOLIUI annapat TypOUHbI
’KonBans, paccemBarenb 3HEpruu u T.1. [1].

[ToaTOMY, BBIIBUHYB H/I€I0 TPUMEHEHHUS HAMPABIISIIOLIETO annapara K OTKpbITOMY
MOTOKY, HEOOXOIUMO TEOPETHUUECKH NTPOBEPUTH U 000CHOBATH OCYIIECTBUMOCTh ATOU UEH,
BBIIIOJIHUB THIPOAMHAMUYECKOE UCCIIEJOBAHUE SABJICHU, COMMYTCTBYIOIIMUX MTPOXOXKACHUIO
IIOTOKA Yepe3 HalpasJAromui annapaTt. OQHaKko Takol MyTh UCCIEN0BaHUS HAaTAJIKUBAETCS HA
Ype3BbIYANHYIO CJI0KHOCTh THPOINHAMUYECKON KapTUHBI ABUKEHUS BOJbI 0] BIUSHUEM
HaIpaBISIIOIIMX CUCTEM; Ha OOJbIIMe MaTeMaTHUECKHE 3aTPyAHEHHs; OTCYTCTBUE KAaKUX-JIH00
JKCIEPUMEHTOB Ha yCTPONCTBAaX, HAIOMHUHAKOUINX pabOTy HaNpaBIISIONIETO annapara.

Teopus HanpaBIAIOIUX CUCTEM U BO3JIEHCTBUS HAa MOTOK pa3paboTaHa napajulesbHO C
9KCIEPUMEHTATbHBIMHU UCCIIEI0BAHUSAMU, YTOOBI IPOBEPUTH HA ITHX CXEMaX CaMYIO
OCYIIECTBUMOCTb 0’KMJIA€MOT0 BO3/ICHCTBUS Ha MJIABHUK M HAHOCHI.

& i
2P Ag=="""17F
- o %ﬂﬁ -.___ _ar- -;,”
/ 7 =l=1
y o A _ =
4 2 2=,
T3 i

Puc. 1 - KoMOuHMpoBaHHbIE HANPaBJISAIOLINE CUCTEMBI Ha BOJ103a00pe

Y4uThiBas Bce 3TH YCIOBUS, aBTOPBI MPUHSIINA JIBA OCHOBHBIX THIIa KOMOMHHUPOBAHHOTO
HampasJsironiero anmnapara [1].

1-ii Tin - ¢ mepudepUtHBIMU HAPABISIOMUMHI ToBepxHOCTssMH. Ha puc. 1 0003HaUYCHBI:
@ - BEPXHsIS HAMIPABJISAIOIIAS TUIOCKOCTh; b - HUKHSIS HAIPABJISIONIAS JIOCKOCTh; ¢ - OOKOBas
neBas (BocxoAsmias) U d - 60koBas mpapasi (HUCXO/IA111ast) HAMPaBISIONIas MIOCKOCTH.

[Tpu yxa3zaHHOM paCTIONIOKCHUU BEPXHHUE CTPYU OyAYT OTKIOHATHCS BIPABO, MPABBIC -
BHU3, IOHHBIE - BJICBO U JICBBIC - BBEPX, TAK YTO MBI JIOJDKHBI MOJIYYUTh ITUPKYJIISAIHUIO MO
4yacoBoil cTpeiike. JlanpHeine Bapualuy 3TOro annapara, pa3padarbslBaloTCs B CJIEIYIOLINX
HaIPaBJICHUSX:

- pa3MenieHue Mo JUTMHE Y9acTKa HECKOJIBKUX KOMILICKTOB HAIIPABJISIOMINX TUIOCKOCTEH;
MIPH 3TOM MOJKET BapbUPOBATHCS U B3aUMHOE PACIIOI0KEHUE OTIICIbHBIX 3JIEMEHTOB;

- B I[EJISX MEHBIIETO CTECHCHUS )KUBOTO CEUCHHUSI ITOTOKA MOXKHO YCTPAHHUTH T€ WJIH HHBIC
3JICMEHTBI OIMMMCAHHOM CXEMBI.

ABTOopamu pa3paboTaHa Mmojie3Hast MOJIeIb, IPEAHA3HAUYCHHAS IS 3aITUTHI HACOCOB OT
MJIABAIOIETO M B3BEIICHHOTO MYCOPa, & TAK)KE OT HAHOCOB C KPYITHBIMU a0pa3uBHBIMU
gacTuaMu. MoJienb MOKeT OBITh UCITOJIb30BaHA KaK B MEJMOPAIINH, TaK U B
BOoJIOCHaOKeHHUH [2].

OHa JOTOJHSET PsiJT U3BECTHBIX COPO3ANTUTHBIX YCTPOUCTB, M3TOTOBJICHHBIX B BHUJIC
pemeTok A.C. MOCKBUTHHA, TOMEUIEHHBIX B BEPTUKAIbHBIE OTCTOMHUKHA BOJJOOYHUCTHBIX
cTaHuui (puc. 2).
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Puc. 2 - BepTtukaibHble OTCTOMHUKHA

CKOpOCTB BBIMAZICHNUA B3BECH @, NPUHHUMAIOT IO AAHHBIM TCXHOJIOTMYCCKOT'O aHaIn3a.
HpI/I OTCYTCTBHUHU TaKHUX AAHHBIX JJIA paCuU€TOB MOXXHO I10JIB30BAaTHCA CICAYIONIMMUA BCIIMYUMHAMMU!

Bona, conepikainas B3BelIeHHbIE BemecTa, Mr/in: | OpHEHTHPOBOUYHAS pacuyeTHas CKOPOCTh @), , MM,/C

1o 50 0,35-0,45
50-250 0,45-0,5
250-1000 0,5-0,6

ITpyu uCnOIB30BaHUU COPOYACPKUBAIOIUX PEUIETOK BEIMYNHA (), yBeIU4MUBaeTcs Ha 15-

20 %. PekoMeHyIOTCS CIEYIOINE CKOPOCTU JBUKEHHUSI BOJIBI B OTCTOMHUKE:
- UIsl BOJ, coAepkarux 10 250 Mr/i1 B3BEIICHHBIX BEIIECTB, - 3+6 MM/C;
- 11 MYTHBIX BOJI, coepxammux 6osee 250 Mr/in B3BEIICHHBIX BEIIECTB, - 4+8 MM/c,
- Il MyTHBIX BOJ| B YCTPOHWCTBAX, HE MMEIOIIHUX COPOYEP/KUBAIOIINX PEHIETOK
- 1+2 mm/c.

B cBs3u ¢ TeM, 4YTO yKa3aHHbIE pEHIETKU 3a0UBAIOTCA MYCOPOM, COPO3AIIUTHBIC
YCTPONCTBA CHAOXKEHBI Pa3IMUYHBIMHU MpHUCTIOCOONeHUsAMH. OIHAKO OHM TPEOYIOT MOCTOSTHHOTO
00cy KMBAIOIIETO MepcoHana, 3aTpaT dHEPTruu MPU MEXaHU3UPOBAHHON WM PYYHOU OYHCTKE U
HEHAJECKHBI B paboTe.

Jlnst  ympoluieHus JKCILTyaTalldd COPOYAEP)KUBAIONIUX PEHIETOK TMepes] HacocoM U
YMEHBIIEHUS 3KCIUTyaTallMOHHBIX 3aTPaT aBTOPHI B COPO3ALIUTHOM YCTPONHCTBE BOA03a00PHOIO
COOpYKEHHUS, MIPEIVIOKUITN PEIIETKY C MPOMBIBHBIM MpUcnocoOIeHneM. PemeTka yctraHoBiIeHa B
kamepe noa yrioMm 20-50° Kk TOPU30HTY, IPU ATOM HUKHHUM €€ KOHEI| 3aKpeIvieH LIapHUPHO, a
BEpXHUN paCMOJOKEH C BO3MOXXHOCTHIO B3aUMOJACHCTBUS C KOHTAaKTHOM MPYKUHOH,
3aKpeIIEHHOW B BEpXHEH yacTu Kamepsl (puc. 3, ¢wur. 1).

Ha ¢ur. 2 nokaszan npoaonbHbIi pa3pes MoJIe3HON MoIenH.

Ha ¢ur. 3 nokazan nmonepeuHslil pa3pe3 Kamephl.

OnucanHoe  ycTpoiicTBO paboraeT cieaymmuMm oOpa3oMm. 3acopeHHas Boja
MOBEPXHOCTHOTO HMCTOYHWMKAa | TO BcaceBaromeid TpyOe 2 TOCTymaeT B COpPO3ANIUTHOE
ycTpoiictBo 3 (mo ctpenke «Ay»). Haxonsuuiics B BoJe B3BEIICHHBIM MyCOp TPaHCIIOPTHPYETCA
IIOTOKOM BJI0JIb PEIIETKH 4, U IEPEMEIIAETCS B €€ HIKHIOIO YacTh.

Hamokmnii 1 HaOyX1muii Mycop TOHET U CKaIlJIuBaeTCs] BHU3Y KaMephl.

[To mepe 3abuBaHus pemieTkH 4 HauMHAET PACTH B3BEIIUBAIOMIAS Vs COCTABISIONIAS
CKOPOCTH M CKOPOCTHOW HAmop, COOTBETCTBEHHO, CXKATHUE CTPYH M CTECHEHHUE IUIOMIAAN MEXIY
CTEP>KHSIMU PELIETKH 4.
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Puc. 3 - Copo3zamuTHOe yCTPOHCTBO BOJ03a00PHOTO COOPYKEHHS

PemeTrka 4 mocie cOpoca ocagka moJx JCHCTBHEM BO3BpPaTHOW NpPYyXHHBI 15 u
COOCTBEHHOT'O BeCca CTAHOBUTCS B TOPU30HTAIBHOE MOJ0XKEHHUE, pa3pbiBas KOHTAKT U TEM CAMbBIM
aBTOMAaTHYECKH 3aKaHYMBas MPOLECC OUUCTKHU.

Takum oOGpa3om, IpUMEHEHHE B MOJIE3HOM MOJEIN PELIETKU C MIAPHUPHBIM KPEMJICHUEM
MI03BOJISIET MOJHOCTBIO aBTOMATU3MPOBATh MPOLECC OYUCTKU BOJIBI OT MycCOpa W HaHOCOB 0e3
YCTAHOBKH JIONIOJTHUTENbHBIX TPUOOPOB.

Pacnonoxxenune pemerkn 4 mon yrioMm 20-50°, ompenenéHHBIM TMpU J1abOPaTOPHBIX
uccnenosanuax B CAHUWPU u TUUM, ¢ nonBooM HEOUYHUIIEHHOW BOABI CHU3Y HE TOJIBKO
MO3BOJISICT MCIIOJIB30BaTh DHEPTUIO0 IMOTOKA IO ABYM HANPABICHUAM: Vpauen - IS OYUCTKU
pELIeTKH CaMUM BOJOTOKOM, Vg - JJIE BO3MOXHOCTH aBTOMATHYECKOrO0 Hayajla M KOHIA
OYHUCTKM B ONTUMAJIBHOE BpEMS, HO M JAECT DPALUOHAIBHOE, KOMIIAKTHOE PEIIEHHE BCETO
COpO3aLIUTHOIO YCTPOMCTBA AJIS 3alIUThI HACOCA.

OmnucaHHast cxemMa HENOCPEICTBEHHO BO3/AEHCTBYyeT Ha NepudepuiiHble 4acTH IMOTOKa,
OCTaBJIsAs B CTOPOHE LEHTPAJIBHYIO 4aCTh €TO0.

Hampasnstomue cucteMsl, MpeacTaBiifs cOOOH H3BECTHOE CONPOTHBICHHUE IBUKEHUIO
KHUAKOCTH, CO3JAI0T MO03aAu ce0s HEKOTOpoe MOBbIIeHHe ropu3oHta z. COOTBETCTBYIOILAsS
STOMY HOBBILICHUIO SHEPIUs NOTOKA Oy1eT U3pacxoJ0BaHa B TPEX HAINPaBICHUIX:

a) Ha TMOBBILIEHHWE MPOJOJBHBIX CKOPOCTEH MOTOKAa B IIJIOCKOCTM CaMOIo almapara u
HECKOJIbKO HMKE€ €T0, YTO BBI30BET IMOHM)KEHUE YPOBHs, KOTOPOE 3aTeM OBICTPO BOCCTAHOBUTCS
(KaK IpH BCAKOM MECTHOM CTECHEHUHU KUBOT'O CEUCHMUS);
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0) Ha co3maHHE IMONEPEYHOM NMPKYJAMUU IIOTOKA; €ClIW O003HAYUTh CPEIHIO0
Q2

KBaIPaTUYHYIO CKOPOCTh LIUPKYJISALUHU Yepe3 ¢, TO COOTBETCTBYIOLIAs SHEPTUs Oy IeT z, =2—"; 0
g

BEJIMYMHE JJAHHOU CKOPOCTH 4 ¢ HAM HUYET0 HEU3BECTHO;
B) Ha MPEONOJICHHE BPEIHBIX THUAPABIUYECKUX COMPOTUBICHUN (MECTHBIE BUXPH).

C

OTHomeHUEe 77 = —=MOXeT OBITh Ha3BaHO KOX(P(PUIIMEHTOM TIOJE3HOTO IEHCTBHUS armapara;

pa3Mep 3Toi BechbMa Ba)KHOU [IJiT HOBOM METOJWKHU BEIUYUHBI MOXKET OBITh YCTAaHOBJICH JIMIIb
MyTEM ONBITa, U €r0 BO3MOXXHOE YMEHBIIIEHHE €CTh OJHA M3 OCHOBHBIX 3aJlay MPOCKTUPOBAHUS
IJIaBy4YnX Hampasisiomux cuctem [1,2]. Ilpegenom, Kk KOTOPOMY MOXKET CTPEMHUTHCS BEIUYUHA
77, MO’KHO paccMaTpUBaTh yJEIbHYIO OTEPIO HAMOPA.

VYpaBHeHUE ABWKECHHUS CpENbl, WIH YpaBHEHHE THUAPOJMHAMUKH, B CBOeM Haubomee
(dbyHIaMEHTaTbHOM BHUJE BBIPaXKAeT 3aKOH COXPAHEHUs KOJIUYEeCTBA ABMXKEHUA (UMIynbca). s
KHUAKOTO 00beMa V, OTpaHUYEHHOTO MOBEPXHOCTHIO S, COTIIACHO 3TOMY 3aKOHY HMEEM

d [upaV =[P, avit + | p,dsdt, (1)

I7€: U - CKOPOCTh JBMIKCHHS LIEHTPA MacC CPeJibl, 3aKJIF0YEHHOU B 00beme dV,
p - TUIOTHOCTB CPeJibl; P m - MaccoBasi Cuja, OTHECEHHAs! K €IMHUIIE MAacCCHI, T. €.

1
Pm = [im AP, , npuuem AP! - rnaBHBI BEKTOp MaccCOBBIX CHI, JAeHCTBYIOIIMX Ha
Am
Am—0
1
3JIEMEHT MacChl Am ; P, — HANPSHKEHUE MOBEPXHOCTHBIX CHUIL, T. €. Pn = [y, AP, ,

As—0
1 v o
HpI/ILIeM APS -I'JIaBHBIN BeKTOp HOBerHOCTHLIX CHUII, IIeI/ICTBYIOH_[I/IX Ha HHOH_IaI[Ky AS .

ITocne nenenus Ha dt ypaBHenue (1) npuHUMaeT BUJ
d
EIupdeijpdV+J.pndS, 2)

T.€. CKOPOCTbh U3MEHEHHUS KOJIMYECTBA JIBM)KEHUSI BRIOPAHHON YacTH Cpeibl, paBHA CyMMe
BCEX CHJI, ICHCTBYIOIIMX HA 3Ty 4acTh Cpeabl. YpaBHeHHE (2) mpeacTaBisieT co0oit o0o0meHne
BTOPOro 3akoHa HBIOTOHA NBM)KEHMS CIUIOIIHOW MaTEepUabHOM cpenbl. JleBas dacTth 3TOro
ypaBHEHHUS MOKET OBITh MpE/ICTaBICHA B BUJIE:

d _ [, dpu : _( .du dp )
E!updV—!(?+pudzgu)dV—_!pEdVJr_[u(Zerdlv)dV. (3)

IIpy OTCYTCTBHM B BBIJEJIEHHOM JKHUJIKOM OOBEME HCTOYHUKOB MU CTOKOB IOCJIEIHUI
uHTEerpaji B ypaBHeHUH (3) oOpamaeTcst B HyJb, TaK KaK IO pacCMaTpUBAEMOMY B JlajbHeHIIeM
YPAaBHEHHIO HEPA3PBIBHOCTH

dp .
—+ pdivu =0
dt A

[Ipu Bomo03ab0opax M3 OTKPHITHIX MCTOYHMKOB NMPUMEHEHHE MPEAIOoJIaracMoi IoJe3HON
MOJIEIIM TIO3BOJIUT OTKAa3aTbCsid OT COOPYKEHUsS BOJONPUEMHBIX KaMep €O CTAallMOHAPHBIMU
COpPOYACPKUBAIOUIUMHU COOPYKEHUSIMH M MX OYUCTKOW, YTO JAaeT 3HAYUTEIbHYIO SKOHOMMIO
KaIUTaJIOBJIOKCHUU U BPpCMCHHU U HAMHOT'O 06nerqaeT " YACHICBIISICT OKCILTYyaTaluIO.
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VJIK 631.3

YCTAHOBKA KOBLUA-KOCUITIKU HA OQHOKOBLLUOBOM
rMMAPABJIMMECKOM 3KCKABATOPE KUTAUCKOIO NPOU3BOACTBA

H1.X. Paxumos, O.A. Mypamoes, A.P. Mypamoe
CAHUUPU

BonpIIMHCTBO KOCWJIOK JUIsl OKAalllMBaHUS KaHAJIOB IMPEICTaBISAIOT COOOW MaIlMHbI
HENPEPBIBHOTO JEHUCTBUSA. 3a MOCIEAHUE I'OJbl LIMPOKOE PACIPOCTPAHEHUE MOJYyUHIN KOCUIKU
LUUKJIMYHOTO JEHCTBMS, KMHEMAaTHKa KOTOPBIX CXO0Ka C KHHEMAaTUYECKOW CXeMoil paboThl
OJIHOKOBIIIOBOT'O SKCKaBaTopa, 000pyA0BaHHOTO 00OpaTHOM JIOMATOM.

CyuiecTByrolMe KOBIIM JJI pE3aHUsl PACTUTEIbHOCTU BBINOJIHSIOTCS OOJIErYeHHBIMU,
peleTyaTol KOHCTPYKIMM M YBEJIMYEHHBIMH II0 IIMpHUHE. Pexymias 4yacTh TakuX KOBILIEH
M3rOTOBJIEHA B BHJIE HOXEBBIX IUIACTUH, HMMEETCS TaKKe KOMOWHHUPOBAHHOE BBIIIOJIHCHUE
pexyIIei yacTu U3 HoXka U 3yObeB. Takue KOBIIM UCHOJB3YIOT JUJISl Pe3aHusl MATKOCTeOenbpyaTon
pactutenbHOCTU. {151 oKallMBaHUS TPOCTHUKA M KaMblllla, UMEIOIIMX JuaMmeTp crednei ot 10-
25 MM, OHU HETIPUTOJIHBI.

Pazpaborannoe ormenrom TOI'MP CAHUWHWPU wuwm. B./l. Xypuna cmenHoe pabouee
000pya0BaHME K THAPABINYECKUM 3KCKaBaTOpaM 4-oi pa3MepHON I'pyNIbl ABISETCS aKTUBHBIM
pabounm opraHom (puc. 1). KoBm-kocwika ¢  pexXyLMM amnmapatoM  BO3BpPaTHO-
MOCTYIATEIbHOIO AEHCTBUS IIPEIHA3HAYEH JUIsl OKAIIMBAHUS KOJUIEKTOPHBIX KAHAJIOB INIyOHHOIO
2-7 M u ynaneHus Ha 6epMy KaHaja WM B TPAHCIIOPTHBIE CPEACTBA CKOIIEHHOM He3arpsa3HeHHON
pacTUTeIbHOU Macchl (puc. 2).

PaGounii opran COCTOUT U3 CIEAYIOMHUX OCHOBHBIX COOPOYHBIX €IMHHULL: KOP3UHBI, PAMbI-
KPOHIITEHHA, PEXKYILIEro anmnapara CeCTMEHTHOTO TUIIA, pplYara, 3aKpeIuICHHOTO OJJHUM KOHIIOM K
pexyuieil peiike, ApyruM — K KYyJIHCHOMY MEXaHHM3MY Kadaromieics Imailel (peaykTopa),
TUAPOMOTOPA, TUAPOPA3BOJKM U MEXaHU3Ma IIOAbEMA-OITy CKAHUS.

VYIMpeHHBI pemeTyaTsiii KOBII JJUHOI 3 M IpeAcTaBiseT co0O0il CTanbHOW Kapkac,
BBITIOJIHEHHBIN U3 TpyOok 20x40 MM, K KOTOpBIM KpermsTcs npyTku 10 mm, o0pa3ys pemerky.
Pa3mep siueek xoBma — 40x10,6 mm.

YcraHOBKa ONBITHOIO0 00pa3na KOBIIA-KOCHJIKH K THAPABIHYECKOMY IKCKaBaTOPy

Pama-KpOHIUTEHH CIy’)KUT M1 KPEIUIEHHS KOP3HHBI, HABECKH €€ Ha PYKOSATH CTPEbI
JKCKaBaTopa W s pa3MEIIEHMs] THAPOMOTOpa M MOAIIMIIHUKOBBIX Y3JIOB JKcleHTpuka. K
HUKHEW YacTU paMbl IPUBAPUBAIOTCS JBE OTIOPHBIE JIBIKU U OPYC KOCHUIIKH.

Pexxymuit anmapat ciykuT A cpe3aHus rpyboctedenbyaToi pactutesnbHOCTH. Kocuka
CHa0XeHa OJHUM PEXYIIUM annapaToM HOPMaJbHOI'O pe3aHus C OJAMHAPHBIM MPOOETOM HOXKA.
OCHOBHBIE 4aCTH PEXYLIETO allapara, 3aMMCTBOBAHHBIE OT CEJIbCKOXO3SHCTBEHHON KOCHWIIKH,
BKJIIOYAIOT HOX, NalbleBOM Opyc, OamiMaky, MJaCcTUHBI.

Pbruar, coeauHsIOMMI HOX C MEXaHU3MOM IpUBOJA, MpeacTaBiseT coboil TpyOy c
IIPUBAPEHHBIMU Ha KOHIAX pe3bOOBOW BTYJIKOM M KopiycoM. B koprnyce CMOHTHUPOBaHBI
MNOALIMIHUK M Tajel, NPy MOMOIIM IOCJIEIHEro pblyara COE€IUHEHbl CBOOOIHO C BBICTYIIOM
Kauaromieics maiiboit Hoxa. BepxHuit KoHel| pbluara HAaBUHYEH Ha JIeP’KaBKy KPUBOIIIHIIA.
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Puc. 1 — I'unpaBnuyeckuii 3KxckaBaTop ¢ Puc. 2 — YcTtaHoBKa HOBOTO CMEHHOI'O
HAaBEIIaHHBIM KOBILIOM-KOCHJIKOM pabouero opraHa Ha 3KCKaBaTop

[IpuBoa KoCHIIKM OOecrednBaeTCsl aKCHANIbHO-TLUTyHXEpHBIM Tuapomoropom MITI-125.
Kauarommasics maitba u pslyar ciayxat uisi npeoOpa3oBaHUs BpallleHHs B BO3BpaTHO-
MOCTYIAaTeIbHOE JBUXKEHHE HOXa pexyllero anmnapara. [logbeM u omyckaHue KOBIIA-KOCUIKH
OCYILECTBIISIETCS THAPOLUMIMHAPAMH 3KcKaBaTtopa. s OYMCTKH KOJUIEKTOPOB TIIyOHWHOIO 110
4,0 M ¢poHT paboThl (pamamyc pe3aHUs+PaANyC BBITPY3KH) THIPABIMYECKOTO HSKCKaBaTopa
KUTaNCKOro MPOU3BOACTBA JOCTATOYEH.

OtnnunTtenbHas 0COOCHHOCTh pabodero opraHa COCTOUT B TOM, YTO MEXaHH3M IMPUBOJA
PEXYIIEro HOXKa PacIoIoKeH Mo cepeluHe KoBIIa. Y pabodero opraHa ¢ IIMPUHON 3aXBaTa 3 M
YCTaHOBJIEHA OJ[HA PEeXYyIlasi perKa ¢ HOXKaMH.

KoBmi-kocwiika HUKIWYHOTO ASHCTBUSA paboOTaeT, KaKk M OJIHOKOBIIOBBIA HSKCKaBATOP
MO3UIMOHHO, PEXYIIHUI anmnapaT NepeMeniaeTcsi no MepuMeTpy IMOMEPEUYHOro CEUEeHUsl KaHaa.
baszoBas mamnHa B 3TO Bpemsi CTOUT Ha mecTte. [locae BhIrpy3KH CKOIIEHHOW MAacChl 3KCKaBaTOP
MepeIBUTaeTCs MapauieIbHO OpOBKE KaHalla Ha PacCTOSHUE MPUMEpPHO paBHOEe 1,5-2 mmpuHe
3axBaTa PeXYyLIEro anrnapara, JejaeT OCTAHOBKY U IUKJI IOBTOPSETCS.

TexHuueckass XapakTEpUCTHKA KOBIIA-KOCWJIKM K THUIPABIMYECKUM 3KCKaBaTOpam
kuTarickoro npou3Boactea Mmapku HXW 230LC “HUANCHE”.

PLZS’Mepbl oKauueaemozo KoJjliekmopa:

- r1yOuHa, M 4 m
- IIUpUHA 110 JHY, M 0,6-2,0 m
- 32J105K€HHE OTKOCOB. 1:1m1:1,5
PaGouast ckopocTh NepeIBIKEHNUs, M/4 250-300
Yron noBopoTta pabouero o00py10BaHUsl, TPaL 360°
[TpoaomKUTENBEHOCTh paboUYero MUKIa, CEK 18-25
Kocunxa:
IIMPUHA 3aXBaTa, M 2,15
Iar yCTaHOBKH MAJbUEB PEXYIIETO ammapata, o gq
MM
Yucno 060poTOB Basia HKCLUEHTPHUKA, 00/MUH 380
T'abapummnvie pazmepol KOp3uHbL:

- IJIMHA, M 1,76

- IIUPUHA, M 2,15

- BBICOTa, M 0,97
Macca, xr 580
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YCTpoiCcTBO KaMBbIIIOBOTO KOBIIA-KOCHIIKH

KoBm-xocuiika A O4MCTKH KaHAJIOB OT Tpy0ocTedenbyaToi pacTUTEILHOCTH BBITIOTHEH
B BUJI€ KOBIIA-KOP3UHBI C CETMEHTHBIM PEXYIIUM allapaToM, Ha KOTOPOM CMOHTHPOBAHBI:

- ruapomotop MI'TI-125;

- MEXaHU3M Kaydaloleics mailbl B BUIE PEIYyKTOPA;

- JBYXIUICYHBIN pblYar MpUBOJa PEXKYLIETO anmnapara;

- CErMEHTHBIN pEeXYyIIUW anmapar;

- TOJAPECCOPEHHBIN KPOHIITEHH KPETUICHUSI KOCUIIKH K 0230BOMY 9KCKaBaTopy.

[IpuBox oOT ruApOMOTOpa K MEXaHM3MYy Kadaromiehcs maiObl - menHoi. IlpuBon
TUAPOMOTOPA COTJIACOBAH C THIPOTPHUBOIOM 0A30BOT0 IKCKABATOPA.

Ta6nuna 1 - KpaTkas TexHHUecKas XapaKTepUCTHKA KOBIIA-KOCHIIKH

No 3HaveHue
0 /I] HanmenoBanue nokasareneii (mapaMeTpoB), pa3MepHOCTb MoKazaresien
(mapaMeTpoB)
I'aGapuTtHbIE pa3Mepsl pabodero 00opyI0BaHUS, MM
- IUpHUHa 3000
1. - IJIMHA 1760
- BBICOTA 970
- BHYTpEeHHHH pa3Mep KOP3UHBI KOBIIIA M0 JUIMHE KOCHJIKH 1170
2. | Macca pabouero o0opynoBaHus, KT 600
3. I'maponacoc A-32x2
4. | JlaBnenue paGoueil JKHUIKOCTH TOAABAEMON K THAPOMOTOPY, KI/cM’ 180
5. | YacTora BpaleHHusl KOJIGHYATOrO Baja JIBUraTells TPakTopa, r/min 2100
6. | YacroTa BpallleHHs Bajia THAPOMOTOpPA, I/min 280
7 Pa3mepbl mpWBaIOYHBIX IUIOCKOCTEH, 3KCKaBAaTOP-KOCHIKA (paccTOsHUE 460
’ MEXIY OCSMHU), MM
8. | KoHCTpyKIIMOHHAsl yCTaHOBJIEHHAs BHICOTA Cpe3a PaCTUTEIHbHOCTH, MM 105
9. | Pa3mepsl 0TBepCTHii U pelIeTax COCTaBISIONIMX CTEHKH U JHO KOCHJIKH, MM 40x10,6
10. | IHlupuna pexxymen yacTu CErMEHTHOr0 annapara, MM 3000
11. | 3a30p Mexy CETMEHTaMU U MPOTUBOPEKYUIMMHU IJIACTUHAMH, MM 0,3-1,1
1. 3a30p MeXIy KOHTPOILHOH IJIUTON W BEPITHHOW CETMEHTA HOXa, 0.85
He 6oiiee, MM ’
13. | BennunHa nepeMelIeHHs CETMEHTa P paboTe, MM 106

JIMTEPATYPA:

1. MypatoB A.P., OrueBuyk B.H., MyparoB O.A. IIpon3BOACTBEHHbIE HCIBITAHUSA
ONBITHOIO o0pa3lia CcMEHHOro pabodero opraHa (KOBIIA-KOCWIKH) ISl CKallMBAaHUS
KOJUIEKTOPHO-JPEHAXXHBIX KaHajloB OT rpyOocteOenbyaTtoil pactutenbHocTH // Marepuaisl
Pecriy6. HayuHo-mpakT. KOoH}. «Pomp Moomexu B pa3BUTHUH HAYYHBIX HCCICAOBAHUU IS
BOJIHOTO X034ICTBa U Meauopauuu 3emenby» — Tamkent, 2008. — C. 179-183.

2. Tay6aes T.T. 3apacTanne MppUTAIMOHHBIX KaHAJIOB B Xope3McKkoM oaszuce CpemHei
Asum // Kananer CCCP. - Kues, 1968.

3. Koran III.U. 3apacranune Kapakymckoro kanana. // Tp. Bcecoross. rumpobuos, 00-Ba. -
1963. - T. 14.

4. Korosa 1.H. PactutenpHOCT Mpyn0B BopoHEKCKOW 001acTH M IEPCTIEKTUBBI OOPHOBI
C UX 3apactaHueM: ABToped. 1ucc. KaHj. Ouosor. Hayk. - Boponex, 1952.

-110-



YK 532:626.84

®OPMVYIJIA WLE3UN U EE NPUNTOXEHUE B TEOPUM
NOJINBA NO BOPO3OAM

. ®. Conooennukos

HecmotTpss Ha TO, 4TO ceroAHs W3BECTHHI 0O0Jiee COBEPIICHHBbIE TEXHUUYECKUE CpEJCTBA
MOJIMBA, TAKUE KaK, HAPUMEp, OXKICBAaHUE WU KaleJIbHOE OPOIICHUE, OB 10 00po3IaM s
30HbI [[eHTpanbHON A3UU BCE €IIe COXpaHSEeT CBOE MPEUMYILECTBEHHOE mpuMeHeHnue. W ecnu
Jaxe TMPEeNoNOXKUTh TEHACHIMIO Tepexoja K 0ojiee COBEPIICHHOW TEXHUKE MOJIHMBA, TO 3TO
3aliMeT JOCTAaTOYHO JOJITMHA MEpHUOJ, B TO BpPEMS KakK BOIPOC MOBBIIEHUS 3(P(HEKTUBHOCTU
OpOCUTENHFHON BOJIBI MPU €€ XPOHUYECKOM AehUILIUTE SBIAETCS B HACTOSIIEE BpeMs OAHUM M3
OCHOBHBIX TIPU UCTI0JIb30BAaHUU OTPAaHUUYCHHBIX BOJHBIX PECYPCOB 3TOT'0 PETHOHA.

[TonuB mo 6opo3nam Hanbojee pacIpOCTPAHEH B CEIbCKOXO3MCTBEHHOM MPOU3BOJICTBE
B BUJY CBOCH TEXHOJIOTHUECKON MPOCTOTHI M UCTIOJIb30BAHUS eCmecmeeHHbIiX YCI0BHH (penbeda
MECTHOCTH) JIJIsl MPOABMIKEHUS MOJIUBHOW CTPYH MOJ ACHUCTBUEM COOCMEEHHOU CHIIbI TIKECTHU.
Bwmecte ¢ Tem, obecniedeHUE PAaBHOMEPHOCTH BIUTBHIBAHUS BOJBI IMOYBOH MO JJIUHE OOPO3IBI
TpeOyeT OT MOJUBANBIIUKA OONBIIOTO OMBITA, U TOJBKO MPU ONTHMHU3AIMH BCEX SJIEMEHTOB
TEXHHUKHU TOJIMBA, KaK TO: COOTHOIIEHUN pacxoja B roJioBe OOPO3Abl U BPEMEHH €€ MOoJauu MpHu
33/IaHHOM YKJIOHE, JJIMHE OOpO3Abl U CKOPOCTH BIUTHIBAHUSI BOJBI MOYBOW, MOXKHO OOUTHCS
XOpOIIUX pe3ynabTaToB. OaHAKO, AK€ B HOPMATUBHBIX IOKYMEHTAaX M HayYHBIX PEKOMEHIALIMIX
MakcumanbHblid KII/] npunumaercs ue Boie 0,7-0,75 [1, 2]

OTtcrona MOHSATEH MOCTOSHHBIN MHTEpPEC K TEOPUHU MOJIMBA MO O00pO3/1aM U MOCTPOCHUIO
pa3sNUYHBIX MMHUTAIMOHHBIX MOJENe MPOABMKEHHS MOJMBHOM CTpyH MmO OOpo3jae, a Takke
HaKOIUIEHUIO T[I0JIEBOIO0 MaTepuajga M CHEUHAJIbHO OpPraHW30BaHHBIX UCCJIEAOBaHUN s
BBIPAOOTKHU Ha ATOW OCHOBE PEKOMEHMAAIMI MO ONTUMAaIbHOMY COYETAHHIO AIEMEHTOB TEXHUKU
MOJINBA.

Ha nam B3rmsin HanGosee MOMHBIA 0030p M3BECTHBIX TEOPETHUECKUX MOAXOJOB K ITOU
npobseMe u3noxeH B padore H.T. JlakraeBa «IIpoeKT METOAMYECKUX yKa3aHUU ISl IPOBEACHUS
MOJIEBBIX OMBITOB MO HM3YYEHUIO TEXHUKH OOpPO3IKOBOrO TOJMBA, KaMepaldbHON 00paboTke
pe3yibTaToB U 00OCHOBAaHME ITUX YKa3aHWi», U3NaHHOW B TamkeHte emie B 1965 romy. B aToii
paboTe M3NOXKEH MPUHUUMHAIBHBIA MOIXO0A K YBSI3KE TEOPETUYECKHX U SKCHEPUMEHTATbHBIX
HCCIIeJOBAaHUM, KOTJa TeopeThyecKkas MOCTAaHOBKAa BOMNPOCAa JUKTYET TEXHOJIOTHIO MPOBEIEHUS
MOJIEBOTO OMBITa M HA0OOPOT, MOJYyUYECHHBIE PE3YJIbTAThI MOJIEBOTO OMbITA MO3BOJISIIOT MOIY4YaTh
OCHOBHBIC KOHCTAHTBI M 3aBUCUMOCTH, UCIIOJIb3yEMbIE B TEOPETHUECKUX pacyeTax.

DTOT MOAXOJ COXpaHsET CBOI BaXXHOCTh U CETOJIHS.

C TOYKM 3pEeHHS TEOPETHUYECKOW MEXaHWKU 3ajladya OMpPEACIICHUS THAPABINYECKUX
MoKaszaTejell M MPOJBIDKEHHS J10a MOJUBHOW CTPyH MO CyXod OOpo3ae mpeacTaBiseT coOoi
HEOOBIYAHHYIO CIIO)KHOCTb.

[Ipexnae Bcero — 3To HeCTallMOHApHAsS 3a/aya, T.€. BCE MOKAa3aTeNH IBHKECHHS MOJUBHOU
CTPYH M3MEHSIOTCS BO BPEMEHHM M MMEHHO BPEMEHHOMN XapakTep MX M3MEHEHUS MPECTaBISET
KOHEUHYIO IIeJIb HCClIelOBaHMs. Takue 3aJayd XOpOIIO H3BECTHBI B THUJPABIUKE, HO MpHU
YCJIOBUM CTPOTO 3aJaHHBIX HAYaJbHBIX U TPAHUYHBIX YCIOBUSX: T.€. 3apaHee U3BECTHOU KapTHUHE
W3MEHEHUS B HAYaJbHBI MOMEHT BpPEMEHM U UYETKOTO 3HAaHHUS O TMOBEJECHHWM Ha KOHIIAX
paccmaTpuBaeMoro o0bekTa. B maHHOM ke ciaydae caM OOBEKT — MOJIMBHASI CTPYS — SBIACTCA
NEPEMEHHBIM B CBOEH MpoTsKeHHOCTH. COOCTBEHHO caM pa3Mmep MOJUBHOM cTpyH (Ho0eranue ee
16a mo 60po3ie BO BPEMEHH) U MPEICTABISACT OJHY M3 BAXHEHIINX 3a]a4 HCCIIEAOBAHMUS.

Bo BpeMeHHM WU3MEHSIOTCS HE TOJBKO camMa BIUTHIBAIONIAA CIOCOOHOCTH TMOYBBI
(XapaKTepUCTUKH KOTOPOW MOTYT OBITh NMEPEMECHHBIMH IO JJIWHE OOpPO3[bI), HO YTO HE MCHEe
BaXKHO - IIEPOXOBATOCTh OOPO3/IbI, T.€. €€ COMPOTUBISIEMOCTh MPHU IBHKEHHUH MOTOKa BOIbI. M3
CyXOM TIOYBBI, HWMEIOMIEH PBHIXJYIO KOMKOBATyl0 CTPYKTYpy, OHa B TEUYCHHUE TMOJIUBA
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MPEBPAIIAETCS B JTOCTATOYHO TVIAAKYI0 MOBEPXHOCTh, B 3HAYUTEIILHOW CTENIEHW CHUXKAS CBOE
compoTuBIeHHE. B mpoliecce monuBa MeHSETCS M cama reoMmeTpuueckas gopma 6oposasl. U
€ClIM B HA4YaJIbHBI MOMEHT BPEMEHHU ceueHue O0PO03/1bl MOKHO MPEJCTABUTh B BUJIE JOCTATOYHO
MPOCTOM TeoOMeTpUUecKoil GUTypsl, TO B pe3ynabTaTe MECTHOW 3pO3UH, OcelaHust OOpTOB, U T. 1.
MPOUCXOIUT ee nedopManus. YKIOH OOpPO3/Abl - BAKHEHIINIA U3 MMOKa3aTeleld THAPABIMIECKOTO
mpoiiecca - MOXKET OBITh MEPEMEHHBIM IO €€ JJIMHE, a Ha OTACNbHBIX ydacTKax (BCJIEACTBUU
3PO3UH) TAK)KE U3MEHATHCS U BO BPEMEHH.

Takum oOpa3om, MHOTHE U3 (DAaKTOPOB, OMPENETAIOMIUX JBHKEHHE BOIBI MO Ooposne,
caMH SBISIIOTCS (DYHKIUSIMU THIPABIMYECKHUX MMOKa3aTeae 00pOo3/Ibl.

JIns mosiydyeHHs XapaKTEpUCTHK 3TOTO CJIOKHOTO MpOLecca HCIHOJIb3YITCS CTPOrue
COOTHOIIIEHHUS TEOPETUUECKON MEXAHUKHU KUJKOCTH U Tra3a, TAKUE KaK, HAIPUMEP, COOTHOUIECHHUS
COXpaHEHHUs MACChl U QHEPIUHU U T.II. BMecTe ¢ Tem, kak otMeuaet akaneMuk JI.I'. JlonusHckui:

«3HaYUTENbHAS CIOKHOCTh SIBIICHUH BBIHYK/IA€T MEXaHHKY >KMIKOCTH M Ta3za IIUPOKO
MOJIb30BAThCSl YCIyraMu OSKCIIEPUMEHTa, 0000IIeHHe pe3yiabTaTOB KOTOPOTO MPUBOIAT K
SMIUPUYECKUM 3aKOHOMEPHOCTAM, a HHOTJAAa MU K TMOJySMIUPUYECKUM TeopusiM. Takue
OTKJIOHEHUSI OT JAEAYKTUBHBIX METOJOB pPAlMOHAIBHON KIACCUMYECKOM MEXaHUKU BIIOJIHE
€CTECTBEHHBI JIUIS CTOJIb OBICTPO pa3BHBAIOIICHCS HAYKH, KAK COBPEMEHHAss MEXaHUKA KHUIKOCTH
u raza» [3].

B mnacrtosimielr paboTe NPUBOAUTCS OJWH U3 TMOJIXOJOB YBSI3KHM TEOPETHUYECKHX U
IKCTIEPUMEHTATBHBIX UCCIEOBAHUN B 00JaCTH TEXHUKHU MOJIUBA 10 OOPO3IaM.

1. @opmyna lle3u u ee cocmagnarwujue

Gopmyna Illesu — dopmyna s omnpeaesneHus CpeaHe CKOPOCTH TOTOKa TIpHU
yCTaHOBUBILIEMcS Oe3HamopHoM moTtoke. OHa BHepBble ONMyOJIMKOBaHA (PaAHIy3CKUM
nHxeHepoMm — ruapaBiaukoM A. [llesu (Antoine de Chezy, 1718...1798) B 1769 rony, HO U 10
HACTOSIIIETO BPEMEHU IIUPOKO MPUMEHSETCS Uil pacyeToB IOTOKOB B PEYHBIX pyciax,
BOJONPOBOJHBIX M KAaHAJIM3ALMOHHBIX cucTeMax. Ee Kiaccuueckoe MpeicTaBiIC€HHUE HMEET
CIENYIOLINUN BUA:

v=C*JR*H (1.1)

r7e: V- CPEIHSs CKOPOCTh MOTOKA (M/CEK);

H - runpaBiandecKkuii yKIOH, M/M.

R - TuppaBnnyeckuil paguyc, m;

C — k03 UIMEHT COMPOTHBICHHS TpeHus o amuHe (kosddumment [lesn), m'*/cexk;

ITo onpenenenuro s Kaxa0il oTAenbHON TpyOKH TOKA MEPEMEHHOTO CEUeHUs Mo CBOEH
JUTHHE PacXo BOJIBI B IIOOOM €€ IMONEPEYHOM CEUEHUH BBIPAXKACTCS COOTHOLICHUEM:

g=w*v (1.2)

T7e: ¢ - pacxo BOJIbI B IONEPEUYHOM CEUYCHUH M/ CeK;
W- TUIOILA/Ib TONIEPEYHOT'0 CEYEHUU M2;
V - CKOPOCTh BOJIbI, CPEIHSS JUISI K&XKIOW TOYKH JAHHOTO CEYEHUS M/CEK.

Torna ¢popmyna llle3n mpuMeT caeayrONINi BUT;
g=w*C*JR*H (1.3)

Pazpemass 3T0 COOTHOLIEHHE OTHOCUTENIBHO HBOTO CEYEHUS ITOTOKA, MPUXOAUM K
cieayromiei naTeprnperanun Gopmysl [lle3n:

A
(R*H)"m
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rae: A — moCTosiHHAsA, CBsi3aHHAs ¢ Kodddurmentom [le3u:

m - HEeKOTOPBIK ko3 duiinent, B Hamem ciydae m = 0,5.

BaxHo moTuepKkHyTh, UTO B 3TOM CiIyuyae BeJIMYHMHA  €CTh HE PacXoJl 100a8aeMotl BOJbI,
a pacxoll, KOTOPBIM Mmooxcem nponycmums NAHHOE ceYeHUE TPYOKM ToKa (B HAlleM ciyyae
MOTOKa BOABI MO 0OOpO3/le) B YCIOBHUSAX JEUCTBYIONIMX CHJI HAmopa M CHUJI CONPOTHUBJICHUS
MPETMSTCTBYIOUIUX MPOXOKICHUIO TAHHOTO Pacxoa BOJIbI.

PaccmoTtpum otnenbHbIe cocTaBistomue Gopmyisl [lesn.

IMuapaBnuueckuil yKIOH (Ha €IUHUILY JJUHBI IOTOKA) €CTh B OOIIEM cllydae CyMMa TpeX

YKJIOHOB [3]:
H=J+Jx+Jo (1.5)

rae: J, — AMHaMUYECKUH YKIIOH;
Jy — Ib€30METPUYECKUH YKIIOH;
Jy — HUBENMPHBIN YKJIOH.

CyMMy TIB€30METPHYECKOTO VYKIOHAa ¥ HHUBEJIWPHOTO YKIOHA WHOT/JA HAa3bIBAIOT
CTaTHYCCKHUM y'KJ'IOHOM B HpOTI/IBOHOJ'IO)KHOCTL ,Z[I/IHaMI/I‘-IeCKOMy YKJ'IOHy, conepmamero B ce6e
CKOPOCTHYIO COCTaBIISIOIIYIO ITOTOKA:

A2
Jv=— (1.6)
2g

r7e: vV — CKOpOCTh IMOTOKA, M/CEK
g — YCKOpeHHe CBOGOJHOTO TIaIeHUs M/CeK
[Tbe30MeTpUYEeCKUii YKIOH €CTh CIECTBUE U3MEHEHUS TTTyOHHBI BOJBI MPU O€3HATTOPHOM

JABUM>KCHHUHU IIOTOKA:

dh hl—h2
YTaL T -2 (1.7)

rae: & — rryOuHa MOTOKA B ABYX COCEHUX CTBOpPax (M):

L — paccTosiHUE MEXTy ITUMHU CBOpaMu (M).

HuBenupHBII yKIOH €CTh HE YTO WHOE KaK YKIOH JTHa (pyclia), M0 KOTOPOMY TEYeT
WCCIeyeMblii MOTOK BOABL. [ MApaBIUYecKuil paJuyc €CTh OTHOIIECHHWE CEYEHUsS MOTOKA K €ro

CMOYEHHOMY NEPUMETPY:

R=" (1.8)
X

rje: @ — IUIOMAb JKUBOTO CEUCHHS, M;

X — CMOYEHHBIN NIEPUMETP, M.

CompoTuBieHHE TOTOKY OCYIIECTBJISETCA IO BCEMY IMEPUMETPY MOTOKAa (Ha €IUHHUILY
JUTUHBI) C YYETOM €ro CEUYEHHUs, T.€. naowaou O0etcmeus Cul COnpomuseieHus moTOKy BOIbI TOU
cpeloi, B mpenenax KOTOpPOMl OHa ABUXKETCA. DTO CONPOTHBICHUE YUYUTHIBACTCS 3aJaHHEM
koa¢pdunuenta lesn - C.

CymectByeT MHOXkecTBO Moaudukanuii ¢opmynsl llle3u, kak mpaBuiio, CBS3aHHBIX,
MpeXJe BCEro, ¢ MpelIcTaBlIeHHEM caMoro kodd¢uimenta comporuBieHus lllesu. Haubonee

u3BectHa Gopmyna [laBmoBckoro H.H.:
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c=Lupn, (1.9)
n

rae: R -rugpaBnuueckuii paanyc;
n - K03 (HUIHEHT epOXOBATOCTH;
y - TIOKa3aTelib, 3aBUCSIINKI OT KO3(pPUIIMEeHTa IIEPOXOBATOCTH:

y=2,5%/n-0.13-0.75*R(/n —0.1 (1.10)

®opmyna H.H. TlaBmoBckoro mpuromHa Ijisi MOTOKa riayowmHON MeHee 3 meTpoB. s
JPYTUX CIy4aeB W APYTUX MPEANOCHUIKAX O JBUXKEHHUH MOTOKA BOJbI CYILIECTBYET MHOMXECTBO
npyrux dopmyn, Hanpumep, ['.B. Kenesuskoa, P.A. lllecrakoBa, n3Bectusl popmynsl basena,
Mannunra, baxmerbsesa u ap.

2. @opmyna Ille3u u pe3yromamol IKCnepuMenmos npu noauee no 60po3oam

[Inomane >XUBOro cedeHUs BOJBI B O0po3ae - W , Kak U riayOHMHa, a TakKe CKOPOCTh
MOTOKA, ¢ KOTOPHIMH OHAa HEMOCPEACTBEHHO CBS3aHA, UTpaeT O4YeHb Ooyblnoe 3HadeHue. U
W3BECTHBI MPOBOJUBIINECS paHEe MHOTOYHMCICHHbIE HKCIIEPUMEHTAIbHbIE UCCICAOBAHUS 1O €e
OTIPENICNICHUI0, PE3YJbTAaThl KOTOPBIX TOTOM OOOOIIANIMCh B Pa3IMYHON MaTeMaTHYCCKON
UHTEpIpETaINH.

Psg aBTOpOB, HMCHONB3Yys [aHHBIE CBOUX TIIOJIEBBIX ONBITOB — MHUKPO HHUBEIHUPOBKHU
MHOTOYHUCJIEHHBIX XUBBIX CEUEHUU MPH M3BECTHBIX pPacXoJaxX BOAbI B 0Opo3[e U €€ YKIOHE
MPUBOJAT CIEAYIOMHNE AMIMUPUYECKUE 3aBUCUMOCTH TPH PA3JIMYHBIX pacxojax MU YKIOHAX
MOJIMBHBIX 00PO3/1, OOIIHIT B KOTOPHIX MOKET OBITh IIPEACTABIICH B cieAyomemM Bue [2, 4]:

A
we xd72m 2.1)
Jo"m

rac: W — XKHMBOC CCUCHUC 60p03,Z[LI, M2;

g - pacxoJi BOJIbI B ITAaHHOM CTBOPE M3/CeK;

Jo — yKII0H 60p03/6I M/M;

A m m — HEeKOTOpbIe KOADPUITHESHTHI.

3HaueHUs1 KOAPPUIUEHTOB A U m MPUBOIATCS HIDKE:

ABTOp A m

C.I1. KpuBoBsi3 0,128 0,375
B.®. Hocenko 0,00147 0,33
A H. JIanun 0,000785 0,355
H.T. JlaktaeB (s ykinoHoB Gosbinux 0,01) 0,062 0,3
H.T. JlaktaeB (mns ykinonoB MeHpmux 0,01)
[Ipumedanue: B 3TOM cllydae CTENEHb IpU ¢ 0,039 0.4

paBHa HE 2 m, a 1,5 m.

Kaxk ykaseiBaetr H.T. JlakTaeB, Oonblire pacXoxXIeHUS B IPUBEICHHBIX 3HAUCHUSAX A U m
CBSI3aHBI B TIEPBYIO OdYEpelb C CaMHM TMPEJCTABICHUEM 3J>XMBOTO CEUYCHHUS: OJHU aBTOPHI
IPUHUMAIOT 3TO CEYEHUE B rOJIOBe OOPO3.bI, Ipyrue B €€ cepeuHe, TPEThU - KaK OCpeTHEHHbIE
o Bceil umHe OOpo3Abl C BBEJACHHEM HEKOTOPOro MOMpaBOYHOro koddduinuenta. bombiras
CJIIOKHOCTbH TaKXe CBsi3aHa ¢ M3MEHEHHEM >KHUBOTO CeYeHHUs OOpO3bl MPHU MPOBEIECHUU CaMOTO
MOoJIMBa B OJHOM M TOM K€ Ce4YcHWHU. [IpeTeH3uu TakkKe TPEIBIBISIIOTCI K TOYHOCTH
WHCTPYMEHTAJIBFHOTO M3MEpPEHHUs pacxoja BoJbl B 00po3ie, 0COOCHHO MPU MalbIX €€ pacxoaax
[4].

CpaBuenue ¢opmyinsl (2.1) u (1.4) yka3piBaeT Ha UX UJEHTUYHOCTh IIPHU ONpPEIEICHHBIX
YCIIOBUSX.
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OOmuM sBIsIETCS TPOMOPLIUOHAIBHOCTE CTETICHEH MpHU pacxo/ie U yKIOHe, paBHas 2.

Ho ecnu B (1.4) yuutsiBaeTcsl TUApaBINYECKUN YKIOH, TO B (2.1) TONBKO HUBEIUPHBIN
YKJIOH — COOCTBEHHO YKIIOH 00pO3/Ibl, OJ/HA U3 COCTABISIONIUX THAPABINIECKOTO YKIOHA.

B coornomenue (1.4) BXOOUT 3HaUY€HUE THIPABINYECKOIO paauyca, 3HayeHUEe KOTOPOro,
KaK MOXXHO MpeArnoJiaratb, BXOAUT B (2.1) KOCBEHHO, MPHU 3aJlaHUU OIPEJICTICHHOTO 3HAYEHUS
kod(pdurmenta A.

IToxaxxem o70.

IIpun ycrtaHoBHMBIIEMCS JABM)KEHMM 3HAaY€HHE T'HAPABIMYECKOr0 pajanyca MOXHO (MpHU
ONpENIENICHHBIX MPEAINOChUIKaX) CUWTaTh MOCTOSAHHBIM. W Torma 3nauenue m = 0,5, a camo
MIOCTOSIHHOE 3HaYeHue R BXOAUT B KO3 puuueHt A:

A= !
C*R

(2.2)

Ho moxHO NpCANOJOXKNUTh, YTO IPU YCTAHOBHUBIICMCS IMOTOKEC ITOCTOAHHBIM 6yz[eT HEC
KUBOE CCUCHUE, & TOJIBKO CMOYCHHBIN IEPUMETP — X.
B atom ciiywae m = 0,33, a BeIpakenue st 4 OyIeT UMETh CJICAYIOIIHA BUI:

(2.3)

Torna coornomenue (1.4) momHocThio coBnagaet ¢ popmynon B.®. Hocenxko.

MoOXHO TOWTH Aanbllie U YCTAHOBUTH HEKOTOpoe (YHKIMOHAIbHOE 3HAYCHUE U IS
KUBOTO CEUCHHUs OOpO3ABl U CMOYEHHOTO MEPUMETPA, HANPUMEP, TPU TPEYTOJBHOM Mpoduiie
60po3abl. B aToM ciyuae

w =h"2 (2.4)
X=2%2%h=2.82%h (2.5)
rae: h— riyOuHa moToka (M); WU X = 2.82%/w.
U TOTJa:
w w
R=—=——— 2.6
X 2.82%w (2.6)
B stom ciydae popmyia (1.4.) coxpaHseT cBOW BUJI IPH:
m= % =04; A=(0355*C"2)"0,4 (2.7)

3nauenue m=0,4 C TOYHOCTHIO JO OKpPYIJICHUS 4YHCIA COBIAJaeT C JIaHHBIMU
C.I1.KpuBosss3a (m=0,375)

3. Aanvneitwuii pazeumue npumenenusn gopmyavt Illlesu

[Ipennoceinka, 4TO BEJIMYMHA CMOYEHHOTO TIEpUMETpa SIBISIETCS TOCTOSHHOW, a B
HEKOTOPBIX CIyd4asX MpHHUMaeMmas aBTOpPaMH 33 BEIUYHMHY MEXAYPSIbsi, MOXKET OBITh
JIOTyCTUMA TIPU PACCMOTPEHUU MPOLecca BOUTHIBAHMS BOJBI MOYBOW, UMEsl B BHAY TPU ITOM
MPOSIBJICHUE JCWCTBUS KaNWUISPHBIX CHJI, HO SBIISETCS TOCTaTOYHO Tpy0o0il MpH paccMOTpEHUH
caMoro TmpoIliecca JBHIXKEHHUS BOABI MO Oopo3ae. B ruapaBamdeckux pacderax BeIHMYMHA
CMOYEHHOTO TepUMETpa KECTKO CBS3aHA C HAMOJIHEHHWEM OOpo3asl - /A, KOTOpOe B Hadale
00pO3/1bpI UMEET CBOM MaKCHMyM, U MHHMMYM B €€ KOHIIE M C CaMUM MpOQHIeM MONEPEUHOTO
cedeHus: 00po3nel. HemocpencTBEHHO ¢ BEMTMYHMHOW CMOYEHHOTO IEpUMETpa CBS3aHO M CaMmo
conporuBienne llle3n, Kak TPOSBIECHHUE WIEPOXOBATOCTH KOHTAKTa BOABI C MOYBOH
(cm. popmyny 1.9 H.H. [TaBnoBckoro).
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Taxxe crmopHOH MOXET OBITH MPEANOCHUIKA O TMOCTOSHCTBE TOJBKO CMOYEHHOTO
nepuMetpa 6oposzsl (B.®. Hocenko).

Bonee momHOe mpencTaBiIeHHE JaeT TPEYTOJbHBIA Tpoduias OOpO3abI, KOTOPBIH
MO3BOJISIET OJIHO3HAYHBIM 00pa30M CBSI3aTh CEUYEHHWE U CMOYECHHBIH NepuMeTp (3Has INIyOHHY
notoka). [Ipumepom Takoro nmpeacTaBiICHUS MOXKET CIIYKHUTh €€ TPEYTOJIbHBIN MPOQUIIb.

K coxanenuto, aBTOpbl 3KCHEPUMEHTAJIbHBIX 3aBUCUMOCTEH ceueHuss OOpo31bl OT ee
YKJIOHAa HE TMPHUBOJAAT ACHCTBUTENBHOTO MPOQWIS MOMEPEYHOro CeYeHHUs OOpO3[bl, YTO SIBHO
CHI)KAeT HX JOCTOBEPHOCTh M MOXET OBITh MO3TOMY HAOIIOJaeTcsi cepbe3HbId pa3zdpoc
MPUBOJIUMBIX JaHHBIX.

IIpencraBnenue »5Toi ke 3aBucuMocTH B Qopme Ille3n mno3BOASET CHATH 3Ty
OTPaHUYEHHOCTH M PACIIMPUTH KPYT PEIIaeMbIX BOIIPOCOB.

JlpyruM OrpaHMYE€HHEM >KCHEPUMEHTAJIbHBIX 3aBUCHMOCTEH SBIIAETCS HEBO3MO>KHOCTh
WX HCTIOJBb30BAHUS JUISI MAIOYKIOHHBIX M O€3yKJIOHHBIX 00po3i (Ha HOJIb JIEIUTh Hemb3s!). B
3TOM Cilyyae Jr00oe Jake HeOOJbIIOe OTKJIOHEHHE YKJIOHA OT AEHCTBUTENBHOIO CBS3aHO NpHU
pacderax ¢ pe3KMM yBEJIMYEHUEM ITUIOMIAJIN KUBOTO CeUeHUsi OOpO3/bl, a, CIE0OBATEeIbHO, U €€
HaIOJIHEHUEM.

Ho ecnm mpencraBuTh 3TH 3aBUCHMOCTH KaK 4YacTHBIA ciydail ¢gopmyinsl Lle3n, 1o B
CBOEM O0IIIeM BHJE 3aBUCUMOCTH JKMBOI'O CEYEHHUsI OOPO3/bl OT €€ pacxoja MMeEeT CleoyHoIui
BU/I:

q2m

v (Sv+JIx+Jo)"m (.1

Kak moxa3piBaloT pacdeThl, AMHAMUYECKHN YKIOH MO CBOEW aOCONIOTHOW BEIMYMHE
JEUCTBUTENIHHO SIBIIICTCS OYCHb MAJICHBKOW BEIUYMHON (IIPU CKOPOCTH MOTOKA MeHee 1 Mm/cek),
HO OH coM3MepuM ¢ ykiaoHamu 6opo3n B npenenax 0,0005-0,001 u moToMy MOKET CYIIECTBEHHO
BJIMATH Ha Pe3yJbTaThl pacyeTa.

[Tbe30MeTpUYeCKUl YKIOH HTpaeT Majyi pojib NpH OONBIIMX YKIOHaX OOpO3MbI, HO
MOXET BBICTYNATh €IMHCTBEHHO JCHCTBEHHBIM ()aKTOPOM MpPHU CPEIHHUX U MajibIX ykioHaX. Ero
3Ha4YCHHE HESBHO BXOJHT B 3KCIIEPUMEHTANIbHBIC JTAHHBIE, OCOOCHHO T€, KOTOPhIE OTHOCATCS K
M3MEPEHUI0 ceueHus B rojoBe 0opo3asl. Ho cam 3ToT akTop HE oTpaxkaeTcs B UCCIECIOBAHUSIX,
MPEJCTAaBICHHBIX BBINIE, M MOXET OBITh €le H O3THUM OOCTOSTEIHCTBOM OOBICHSIETCS
3HAYUTENbHBIA pa30pOC IKCIIEPUMEHTAIbHBIX JaHHBIX.

B o0mem crmydae Kaxabli U3 BBIACICHHBIX YKIOHOB MOXET HU3MEHSTHCS IO JJIUHE
00p0o31bl, a AMHAMUYECKHN U NMbE30METPUUECKUN YKIIOHBI SIBJISIOTCS K TOMY XK€ (YHKIHEH OT
IIyOUH MOTOKA — /1.

Ceuenue OOpo3abl TakKe SBIACTCS (QYyHKIMEW OT TIyOWMHBI HAMOJHEHHUsS OOpO3Abl U
MPUHATOrO Tpoduiis ee momepeyHoro ceueHus. [loaToMy mpsmoe paspelieHre COOTHOIIEHUS
(3.7) oTHOCUTENBHO TIIYOUHBI TOTOKA B OOPO3/€ HE MPECTABIACTCS BOZMOXKHBIM, HO JIOCTYITHO,
€CIM HCTIONB30BaTh METOJ UTepanuil (4To0 HE OOpPEeMEHUTENbHO TMIPU COBPEMEHHBIX
BBIYUCIIUTENBHBIX CPEACTBAX PACUETA).

Hakosnen, npsimoe mpejcTaBlieHUe 3aBUCUMOCTH XKHUBOTO CEUEHHsI OOpO3Abl OT pacxoja
Bonbl B ¢dopme 3.1 W mpenctaBieHHe ee Kak dJacTHoro ciydas (opmynsl Ille3u mo3BosseT
HEMOCPEACTBEHHO BBIYUCIHUTH Kod(hdumuent A, ompenenuB comnpotusieHue Illesu - C mo
dopmyne H.H. [1aBmoBckoro mpu 3amaHHON IMIEpOXOBAaTOCTH O0po3anl (cM. hopmynsl 1.9 u
1.10).

OTUM JaleKo HE MCUEpIbIBAIOTCS IIUPOKHE BO3MOXHOCTH HCIOIb30BAHUS (DOPMYIIBI
[le3u B Teopun GOPO3KOBOTO MOJIUBA.

Buvieoownt

1. PaccMOoTpeHHBIE BBINIE 3aBUCUMOCTH JKMBOT'O CEYCHHS OOpO3Abl OT €€ pacxoaa u
ykioHa (C.M. Kpupossiza, B.®. Hocenko, A.H.Jlsnuna, H.T.JlaktaeBa) MoryT OBITh
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MHTEPIPETUPOBAHBI KaK MPOU3BOHBIC popmyIsl 1lle3u.

2. Ha 3nauenue kod3pPUIMECHTOB A U m, BXOASIINX B 3aBUCUMOCTH KHBOTO CEUYCHUS
00po31Bl OT pacxoja MW YKJIOHA CYHIECTBEHHO BIIMSET TNPEJCTABICHHE O THIPABINYCCKOM
paamyce OOpO37bl, BEIUYHMHA KOTOPOTO OMNPEACNSICTCS NPUHATHIM TPOQUIEM TOIMEPEIHOTO
ce4YeHHs OOPO3/IBI.

3. Ucnonp3oBanue Gopmyisr 1lle3n kak HanbGosee o0UIETO MPEACTABICHUS 3aBUCUMOCTH
JKUBOTO ce4yeHHus OOpo3/bl OT €€ pacxoja M YKJIOHa, Hampumep B Bujae 3.1, MO3BOJAET
pacIIupuTh  TPEICTABICHUE O  CIOXKHBIX COOTHONICHHSX  MEXKIY TUAPABINYCCKUMU
MOKa3aTeNIIMA OOPO3JKOBOTO MOJIMBA. B 9acTHOCTH, TPEICTABISACTCS BO3MOXHBIM YYeCTh B
pacuerax HE TOJIBKO YKIOH OOpO3/bl, HO TaKXe MbE30METPHUUCCKUH M JUHAMHYCCKHH YKJIOHBI,
CBsA3aTh KOI(PPUIMEHTHI A W m HE TOJNbKO ¢ (OPMOH TMOMEPEYHOr0 CEYEHHUs, HO U C
IIEPOXOBATOCTHIO OOPO3IBI.

4. JlanpHelimee yriryOlIeHHe pacdyeToB MoJiuBa 1o O6opo3gam Ha ocHoBe (Gopmyisl Llle3n
MO3BOJISICT BHIMTH HA MPSMOM pacdeT TIyOWHBI HAIOJHEHHS 00PO3IbI — BEJIMUYUHBI IEPEMEHHOU
HE TOJIBKO MO JUTMHE OOPO3/Ibl, HO U M3MEHSIOIICHCS B TEUSHHE BCErO MPOoIecca MOJIUBa.
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YK 626.844
TAKPOPUU MOMITN 3KUHNAPHU TOMYUNATUE CYFOPULL

T.111. Mastcuooe, A.b Mamamanues, Y. Hopkynoe
Ynen Llenmpanvrnoco Keneawa dxonoeuueckoeo Jeuxncenus Pecnyonuxku Y3zbexucmar,
TUMHU, Taw/AY

Caxpo-kym mynpoxnapuoa wcounawearn Cypxown-Illepo60o0 eoxacuoa kyseu 6y200udan
Ketun MOUIYU IKUHIAPHU emUumupuuioa cys mexcauioa xamma camapa oepaouzau, Towkenm
uppueayus 6a Meauopayus UHCMUmMymuod uwiiad Yukuiean nacm OO0CUMAU MOMYUIAMUO
cy20puwi  MUusUMUHU  KYI1auwl makcaoza mysoguxoup. Xoszupeu KyHoa nacm Oocumiu
momuunamud cyzopuwt musumu, Kopaxainosucmon Pecnybauxacu, Xopasm, Kawxaoapé,
Cypxonoapé, Byxopo, Aunousicon ea Towikenm 6unoAmMIApuUOA CUHOBIAPOAH YMKAZUIMOKOA.
Cypxonoapé eunosmuoaeu Oana cuuosiapu, Tepmusz mymanuoaeu «Kammaxym» cys
ucmevMoOnYULAPU YViowmacu mapkuobuoazu «An-Xaxum omay ghepmep xyscanueu epaiapuoa oauod
bopurmoxoa.

Caxpo-gym  mynpoxnapuoa owcounawearn  Cypxon-Lllepobod eoxacunune mabuuii
wapoumnapuea acocaw cos 68a KYyHeabOKapHu 32amaab Xxamoa MmoMyYuiamud cyeopumiap,
cyzopuwidan onouneu mynpox uamaueu HJHC ea nucoamawn 70-80-60 % oOynean cxemaoa
amanea owupunou. by cxemaoa seamna6: cos 9 mapma, Kyneabokap sca 7 mapma cy20puiou.
Cyzopuw mevépu xap 6up cy2opuwidd ukkaia yeumaux yuyn xam 500-600 r’/2a 2a mene 6ynou.
Tomuunamub cyeopuneanda sca, xap oup cyzopuws mewvépu 200-250 m’/2a. 2a mene 6y1ub, cos
10 mapma, kyneabokap sca 8 mapma cy2opuiou.
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Tasicpubanap nHamudicacuoa X0CUNOOPIUKHUHE Kyuuoacu Kypcameudiapu aHuKIaHou:
seamnab cyzopuneanoa cosdan 22,6 y/ea ea kyweaboxapoan 22,7 y/ea Xxocun OJUHOU.
Tomuunamub cyeopuneanoa sca xocunoopauk cosoa 24,0 y/ea nu éa kyneaboxapoa 23,6 y/ea nu
MAWKUI KULOU.

Llynu semupogh smuw n103umxu, momyuramud cyopuuioa xocunroopaux 22-24 y/ea oynu-
wuea Kkapamacoam, cys pecypciapu xap oup cexkmapea 41 — 49 % medxcanuwiu Ky3amuiou.

Ilpu 6030envl8anuU MACTUYHBIX KYTbMYP NOCILE O3UMOL NUYEHUYbL 8 NYCMbIHHO—NEeCUAHbIX
nougax, ¢ 601bWOU IPDEKMUBHOCMBIO MONCHO NPUMEHAMb CUCMEMY KANelbHO20 OpOUleHUs,
Komopas 8 nacmosuwut nepuod paspabomana 8 TUMHU u wupoxo npumensemcs 6 opouiaemom
semaedenuu pecnyboauxu. B uwacmmocmu, sma cucmema ycnewHo npumensemcs 6 Cypxan-
oapvunckou obnacmu Tepmeskozo paiiona, 6 ¢hepmepckom xosaticmee «An-Xakum omay
accoyuayuu sooonompebumerneu « Kammaxymy.

Ilo ycnosuam Cypxan-Lllepabadckozo oasuca, pacnoioriceHH020 8 NYCMbIHHO—NeCUaAHbIX
noyeax, noausvl nposoounuce npu cxeme 70-80-60 % om npedenbno — noneeas 61a20EMKOCHb
(I1I1B). IIpu smom noaussi no boposzdam npouzgodunucs 9 paz no coe, a no NOOCONHEUHUKY — 7
paz u nonuenas wopma cocmasiiaa 500-600 m/za. TIpu kanenvnom opowenuu 8 Xxoode
nposedeHUss Onvlmog noaugvl OvLIU nposedeHvl. no coe 10 pa3, a no noocoarneunuxy 8 pas.
Kaoicowuii nonus nposoduics npu noausnoi nopme 200-250 y’/za.

B pesynomame Owiniu  nonyuenvl credyoowue noxKaszamenu  YporuCAuHOCMU:  NPU
bopo3okosom noause cou - 22,6 y/ea, noocorneunuka - 22,7 y/ea, a npu KaneibHOM OpouleHull,
coomeemcmeenno - 24,0 u 23,6 u/ea

Cnedyem ommemums, Ymo npu KaneibHoM OpOuleHul, npu 00CMUSHYMOU YPOHCAUHOCMU
U3 MAaciuyHulx Kyavmyp, Ha ypoene 22-24 y/ea Ovina nonyyena s3konomus 600vl 41-49 % na
eekmap.

At the cultivation of oily crops it is possible with the high efficiency to apply the drip
irrigation systems, which developed in the Tashkent Institute of Irrigation and Melioration, and
is widely applied in irrigated agriculture of Republic of Uzbekistan.

We conducted experiment on study a irrigation regime of soya and sunflower in
conditions deserted - sandy soil of Surkhan-Sherabad oasis, optimum performance was when
irrigation in the condition of is soil moisture before irrigation 70-80-60 % from soil moisture
capacity. In this case with furrow irrigation 9 water supply for soya and 7 time for sunflower,
and irrigated rate each time made 500-600 m’ per hectare. And, in case with drip irrigation
10 water supply for soya and 8 time for sunflower, and irrigated rate each time made 200-
250 m’ per hectare.

In result the following parameters of productivity were received: soya - 22,6 (furrow
irrigation) -24,0 (drip irrigation) centner per hectare, sunflower - 22,7 (furrow irrigation) - 23,6
(drip irrigation) centner per hectare. It is necessary to note, that at the achieved productivity at
a level 22-24 centner per hectare using drip irrigation, and research has indicated saving in
water 41 to 49 %.

1. Cyé mesncawt mexnonoZuanapunu Heopuili KUAUUOA2u Myammonap

Xo3upru KyHJa Te3 cyphaTiap OwinaH Kynmaiub® OopaéTraH axOJMHH €Tapiu, dKOJIOTHK
TO3a KUIUIOK XY KaJIUTH MaxcCyJoTiapy OWiiaH TabMUHIIAII €p F03MJard acoCUi MyaMMoJjapiaH
Oupura aiaHMokga. AMWHMKCA HMHCOHHUHT KYHAAJTUK OXTHEXKM XHCOOJAHTaH Ba YHHHT
COFJIUTUTa MXOOWM TabCHUp KWJIAJWTaH O3MK-OBKAT MaxcCyJjoTjlapuiaH Oupu OViran yCUMIIMK
¢rura axoJMHUHT Tanabu omub O6opMmoxaa. By TamaOHM KOHAMPUIIHUHT acoCUil HYyinapuaaH
OMpH MOWIM SKUHJIAPHU TAaKpOpuUd SKUH cudartuna Ky3rd Fajlja SKUHIApUIaH Oymiarax
MaiiJIoHIap/ia €TUIITHPUILIND.

MabiyMKH, XO3UPrd TalTaa pecnyOaukamMu3 Oyiinda OWp MUJIJIMOH TEKTap/JaH OIIHUK
Mai-oHAa Ky3TH Fajula 3KMHJIApy €TUIITHPUIMOK/A Ba IIyHYa MalOHAA TAKpPOPHUIl SKHMHIApHU
eTULI-TUPUILI UMKOHUSATIApU MaBXkya. JIekuH, pecnyOaukamMu3ia CyB TaKUMIJUIATH cabadbnu Xap
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Wnnu Ky3ru rajura skuriapugan o6ymarad 800-900 MuHT rekTap MalgoHAA TAaKpOPHUH SKUHIAD
eTUIITH-pUIMaian. Takpopuil SKMHIAp acocaH CyB eTapiu OYiraH MUHTaKajlapjaa, Xyayiapiaa
SKMIUO KEeIMHMOKJA Ba YJIAPHUHT acOCHl KUCMHUHHM CyBHH HHcOaTaH Kyn Tanad KujiaguraH
cab3aBOT IKUH-TIAPH, KAPTOUIKA Ba MaKKaxyxopu Tamkui Kuiaau. CyB TaHKUC OYIraH MUHTaKa
Ba XyIyajapia CyBHM HucOaTaH KaM Tanad KWJIaJWraH, KypFOKYWIMKKA YUAaMIId, KHCKa
BEreTalusIi MOWIIM SKUHJIAPHU ETUIITUPHUIN Ba OyHIal SKUHJIAPHU ETUIITHPUII YYYyH CYB
TEXOBUM TEXHHKA Ba TEXHO-JIOTHSUIAPHU SPATHUII, UIUTA0 YUKUII Ba KOPUH KHIHUII YTa MYyXHUM
Macayia xucobmanaau [2, 3].

XO03upru mnautaa AyHE MaMIIakaTiapua KUIUIOK XYKAIUK JSKWUHJIAPWUHU CYFOPHILJIA,
KyHu-garu ycyiapaaH Qoiinananunanu: ep ro3acujgaH O0ocTtupuO; ep ro3acuiaH KYsIKiap Ba
sramiap OwiaH; ToMIWIaTHO; EMFUPIATHO; a’dpo30J1 Hamiam (Maijga 3appalu—TyMaH MIAKJIHIa
E€MFUpIIa-TUIN); TYHIPOK OCTHJAH; TYNPOK OCTUJAH - TOMYHJIATHO; ep ocTuAaH (cyOuppuraimus);
KOMOMHa-IMsIalran  EMFUpJIATHII—P YCTHJAH; KOMOWHAIMUIAMTAaH EMFUPIATHII-TYTIPOK
octuaa [1].

IOxopuaa xkentupmiran ep ro3acugad 60cTupuO, ep 13acuaaH KYysKiIap Ba sraTiap OuiaH
CYFOPHIIJIaH TallIKapH ycyJjiap, HOaHabHABUHN ycyiiap XucoOnaHuO, CyBlaH camapalu Texal-
Teprad QolgamaHum HUMKOHWHH  Oepanu. HoanabHaBuii  ycymnapaan — ¢oiinamaHu,
xocwigopaukau 30+45 % ra Ba mexHaT yHymaopiuruHu 2530 % ra OWIMIIMHH, CYyB
pecypciapu 45+60 % OapaBap KaMm HCTEHMOJ KWIMHHUIIHMHHN, WYUK CYFOPHII TapMOKJIAPU KaM
Tanad KWJIMHHUIIWHM, eplaH Qoinananuim kodPGUIMEHTUHUHT OIIUIIMHUA XaMmJla HppUranus
TU3UMJIA-PUJIA YKOJIOTHK XaB(PCUZITUKHU TaAbMUHIIANTH.

Kypcatunran cyB TeXaMKOp CYFOPHUII yCyJlap H4YMIa TOMYIIATHO CYFOpHI, CYB
pecypcilapyuHu TeKAITHUHT HT caMapaliy ycylapuaan xucobnanaau. by ycynna ysarunaérran
cyB, Oapua SKMH MalgoHUTa dMac Oanku, (akaTruHa Xap OUp TyH dKUH WUIIU3 CUCTEMAaCHHUHT
PUBOXKIIAHUIII 30HAacHUTa OepuIaiu.

PecnmyOnmkamusna CcyB TaHKUCIUTH [IApOUTHUIA CYBTEXKAMKOp yCyJUlap—ailHuKca
TOMUYMIATHO CyFOpHII YycyiuaaH ¢oipananumra kKyn #Hwuapaan Oepu 3bTHOOp Oepud
KenuHaau. PecmyOnuka-MU3HUHT HMKIUM-TYOPOK IHAPOUTHAA, TOMYIIIATHO CYFOPUII YCYJIH
O6yiinua Awmepuka, Hcpowmn, Typkus Ba Oomka Oup Heua Mamjakariap TEXHOJOTHUSCU
TaxxpuOanapaan yrkazwiau (4, 5, 6, 7, 8].

AMMO TOMYHUJIATUO CYFOPHINI yCyJIH OWUIAH KHUILIOK XY>KalWK DKUHIAPUHU CYFOPHUIITHU
aMaJira OIIMPHII XyJa KHAWH KedasnTtu. YyHku pecmyOaukamMu3 BusiosTiaapura 1970 imapaan
Oy€H ypHaTwiIran 6up Heya YHIA0 YeT 371 TOMUYMIATHO CYFOPHUII TU3UMIIADUHUHT OUPOPTAcH XaM
y3nykcu3 1+3 Wungan OpTUK WIJIaraHu WYK. YHUHT acocuil cababnmapuHu KyHuaaruiap Tarkui
KWJINIIA MyMKHH.

1. TomynnaTu® CyFOpPUIl TH3UMHUHU JKOPHIN KWJIMITHUHT WJIMHHA Ba WKTHUCOIUHN
acoclaHMa-TaHJIUTru. ToMUYMIaTHO CYyFOPHII YCYJHM acoCiIaHMaraH XOJjjaa TYFpU KeJraH »oira
VpHaTtmwiaBepaau. by ycynm KyWuaarum >koiyiapra YpHaTWICaruHa IOKOpU camMapa OepuIu
MYMKUH:

® CyB pecypciapu KaM Ba eTKa3zuO Oepull KHinH OynraH Xyayuiapaa;
aHabHABHUM CYFOPHIN yCYJUTAPWHU KYJIJIAlll MyMKUH OYIMaran epiiap/a;

HUIIA0JIUTH KaTTa Ba TUK EHOAarupiapia;

KUHFUP-KUHIINK pesneduin yyacTKanapaa;

CYB YTKa3yBUYaHJIMTU KaTTa OYIraH €Hr' W TYNPOKIap/a;

HaM OWJIaH KaM TabMHUHJIAHTaH paiioHIapaa;

TO3a CyB Ba JIOWKAcu KaMm OyiraH cyB MaHOanapuma;

CyB MaHOACHHHMHT KyWH KMUCMHJIA KOMIAIITaH epiap/a;

KaTop opajiapu KaTTta Oyiran skuHpiapaa (00f Ba TOK30piiapaa).

XakukaTaa 9aca, IOKOpUIArd Xxolatiapra d2bTuOop OepuiMaciaH TOMYUIATHO
cyropunian (Qoiinananagurad  depMep XYKaIuUTH, OKOPH (TyMaH XOKHMHSTH, CYyBIaH
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¢doiinananyBuniap yromMacu Ba Oomkanap TOMOHH) J1aH, aCOCIIaHMAaraH xoJija OeNrniIaHMOK/Ia.
benrunanran Qepmep Xyxamuru epiapu, CyB eTka3u0d OepyBuM KaHAJIHUHT KalCH KHCMHIA
YKOMJIAITAHIUTH XaM bTHOOpra onunMmaiau. Kanamuuar ypra kucMuma, Oup Xujl IIapouTAa,
¢HMa-EH JKOWamraH MKKH (epMep Xy KaTuruaaH OWpUra TOMYMIATHO CYFOPHUIIHH >KOPHUI
K Oyropuinaau. Hatmxaga TOMYMIATHO CYFOPHIN YUyH KYmIMMYa XapakaT KuiaaéTraH
bepmMep XyKanuruna HOpO3WIUK Naiigo Oymaau. Aciauaa cyB MaHOACHHUHT SHT OXUPTH KUCMUIA
XKoinamran ¢epMmep XyKamurura Kymum4a UMTHE3Nap OepuO, yYHUHT epIapuHU TOMYUIIATHO
CYFOPHII TH3UMH OWJIaH )KMXO03JIall MaKcaara MyBo(huK Oyaapan.

2. Xo3upru KyHaa 0apya CyB MCTEHMONUYMIIAPU, CYFOpHINTa €TKa3uO OepmimaérraH cyB
MUKJIOpPHUTa TYFPUAAH-TYFPU TyJd TyJamMa¢TTaHIWTH Ba XyKyMAaTHUMHU3HUHT CablH-XapakaTH
OWIaH CyFOpHWINTa KepakId MHKIOpJa CyB €TKa3uO Oepunaérrannuru cababiau, TOMYHUIATHO
CYFOPHII TH3UMHHH KOPHHA KHIUII KHAUH KEUMOK/IA.

3. Kanannapnan onuHa€Tran CyBHM To3a1a0 TOMYWIATHAII TU3UMHTA y3aTHII. X03Upravya
¢oiiganann® KenuHAETraH dYeT 3J1 TOMYIJIATHO CYFOpPHUIN TH3UMIIApHIA KaTTa YodaMmaaru
JOUKallap XaMJla Xxac-xallakjiap THHAUPTHY Ba Jarai GuUiabTpiapaa yuad KOoJWHCa, )KyJa KHIUK
3appavanap HO3MK QuIbTpiapia ymiad KOJWHAAW, aMMO MabJIyM MHUKIOpAAard KOJUIOH]
3appadanap HO3MK (QWIbTpiapiaH XaM YTHO KeTHIIM MYMKUH. ByH&IaH Tamkapu, xap KaHmau
TUHY TypraH KM Xapa-KaTjaHaéTraH CyBIa XyJa KYI MHKJIOpAa MHUKPOOPTaHM3MIIAP MaBXyHd
Oynaan. MabiyM MUKIOp-Jard KOJJIOMJ 3appadajap Ba MHUKpPOOpTaHuM3miiap Tydaiinu
TOMYMJIATTHYIapra CyB eTKa3uO OepyB-uM KyBypJapHU TYIHO KOJHMINM Ba TOMYHIATTHYIAD
TEHMIMKIAPUHUHT OCKMIMO KONMUIIM Ky3aTmia-au. Kosmowa 3appadanap Ba MHUKpOOpraHU3MIIap
apajamMacuIaH XOCWI OyiraH MIMIMMIIAK Mojna OwiaH TYauO KoiraH KyByp Ba
TOMYMJATTUWIAPHUHT  To3amam kyaa KuiumH. CyB Takuwil BakTilapaa CyFOpHUIIIa
¢doiinananmnaérran MuHepanu3anusicu karra (3 r/a raya) 6yaran cyBiapaa sca Oy jkapacH xKyJaa
Te3JNalIald Ba HATHXKala TOMYMIATHO TU3UMH XyJa Te3 HIIIaH YNKAIH.

4. Vra xummariury. ToMUnIaTHG CYFOPHIN TH3UMMHHMHT 6apya KHCMIAPUHH 4eT dIIIaH
OJIM0 KeIMHMUIIU. YHHUHT TapKuOHUIa KUMMaT0axo KypHjiMa Ba yCKyHaJIapHUHT MaBKyAJIUTH.

5. Xo3upraua pecnyOnukamMus3ra oiau0 KHpwiIaéTraH dYeT d5J TOMYWIATHO CyFOPHII
TU3UMJIAPH, YTa MypPaKKaOJINIH, yIapHU MOHTAX Ba 3KCIUTyaTal[Usl KWW, XU3MaT KypcaTull Ba
TabMHpPJIAII XaMJa JEMOHTaX KWIHMII y4yH IOKOPH Malakajlyd MyTaxacCHuciap, MEXaHH3M Ba
acOobmnap 3apypiury.

ToMumnaTiO CyFOPHUII TH3UMHHH KEHT JKOPUH KWJINII yUyH:

® TOMYWIATHO CYFOPWIIHM JKOPHUII KWIWNIHWHT, WIMHHA acOCIaHTraH TH3UMHHU
SPATUIIHILN;

® HCTEHMOJYIIAP CYB PECYPCIAPUHUT XAKHUKUI 0aXOCHHM OMIHMILIAPU Ba TOMYIIIATHO
CYFOPHII TH3UMHHHHT a(h3aJITMKIapUHA TYITYHUIIIAPH;

® WYKM CYFOpHII TapMOKJapHIaH KelaéTraH JoWKalapuHU OeManosl TOMYMIATTu4-
JapuJaH YTKa3ullu;

® KOHCTPYKIMICH coaja Oynwmim, Xap KaHnail ¢epMep YHH MOHTaX Ba HKCIUTyaTalus
KWJINIIN, XU3MaT KYpCaTHILIY Ba TAbMHUPIIAIINA XaMI1a JeMOHTaX KUIUIIra KypOu eTHIIH;

e y3uMM3Aa MIIIA0 YMKWITAH KOHCTPYKIHS OYIHINU, TaW€pllaHWIIM, ap30H OYIWIIH,
XOXJIaraH BaKT[a YHU TabMUPJIAIIl YIyH KepakiId KHCM Ba ac000JapHU TOMUII MyMKHH OYJIHINN;

® XHU3MaT KypCcaTyBYH CEPBHC TAIIKWIOTIAPUHH TAUIKWI KUIMHHIIH.

IOkopuna kypcatuiran xycycustiaapra sra Oyarad mact O0CHMIN TOMYUIATAO CyFOPHII
TU3UMU, TOMIKEHT UPPUTAIMS Ba METHOPALIUS HHCTUTYTHHUHT OUp TYPYX OTUMIaApU TOMOHUJIAH
nmnad yukmwirad [9, 10]. 2009 viungan Gonurtad ym0y TH3UM, pecmyOJUKaMU3HUHT AHIUXKOH,
byxopo, Xopasm, Kamkanapé, Cypxonmap€, TomkeHT BuiosTiaapu Ba KopakaalorucCTOH
Pecniybnukacunga panmamapuaa CHHOBIAH YTKa3uO KenawmHMOKma. [lact Gocumiu TOMUYMIIAaTHO
CYFOPUIII TH3UMHHH KOPUN KHIWIN AaBpUAA KyJda KYN KaMYWINKIAp aHUKIAHIA Ba XO3UPTHU
KyHJa yJapHu 6apTtapad KUIUII yCTHIA UII 0JTUO OOPHIMOKIA.

[Tact Gocumau TOMUYMUIATUO CYFOPHUII THU3UMHU, KyHUJarw Xycycusuiapu OuiaH Xam
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nuKKaTra cozoopaup [11, 12, 13, 14, 15].

1. ®dakaTruna CYFOPHUII CyBHU TapkuOumaru KOJUTOU]T 3appayvanap Ba
MUKpPOOpraHu3MIIapHU dMac Oanku, guameTpu 0,5 MM KyM Ba JIOWKaJIapHU XaM/a MyaJuTaK XoJi/1a
cyBra apajamubd XapakaTiaHa€TraH, JOMKaJapHH XaM TOMUMIATTHWIapiaH Oemanon OKuO
YTULIN.

2. Kyna xuuuk, 1,0+1,5 m 11 6ocum octuga (2030 M 6GocuM XOCHI KHIIYBYH, JTOUMHUIMA
unuiad TypaauraH HacoC KypHJIMAacH3) UIILIAIIH.

3. Ap30HIUTH, KOHCTPYKIUSCUHMHI COJJAJUTH, Xap KaHAail cyBaaH QoiinananyBuu
TOMOHHUJAH YHUHI MOHTa)XX Ba OJKCIUTyaTalus KWJIMHUILM, TabMHUPJAHUIIA Ba JAEMOHTAX
KWIMHHUIIA MYMKHHITUTH.

4. Tu3uM y4yH 3apyp OYIraH XoM amié Ba )KUXO03JapHU Y3UMH31a OOPITHUTH.

5. YKyB CeMMHApnapuaa, TH3MMHHM MOHTaX Ba SKCIUTyaTallis XaMaa TabMHpIAll Ba
JEMOH-TaX KWJIWII y4YyH, MabJIyMOTHJAH KaThbUW Ha3ap Xap KaHJal KUIIMHU Kan0 KUJIHII
MYMKHUHJIUTH.

[Tact Gocumim TOMYHMIATHO CYFOPHII TH3MMH, YeT d3Julapja HIuiad 4YukapuiaérraH
TOMYH-JIaTUO CYFOPHII TH3UMIIApUra Kaparanga 6+8 mapTta ap30H Oyiaumnra KapamacliaH, YHU
sSHala ap-30H HapxJa WIUIa0 YUKapUIl MYMKWH. BYHHHT y4yH TH3UMHUHT acOCHH KHCMH
XucoOMaHaIuraH TOMYMJIATTUYIN TOJMATHICH KyBYpHU Talépriam yuyH (olganaHuIaAuran
xoMm amé HapxuHu 00-30p Hapxuaa (1 tornacu 3000,0-3500,0 muHT cyM) 3mac Oanmkw, Oenru-
naHradH umMTué3nu Hapx-napaa (1 tomnacu 1000,0+1200,0 MuHT cyMIa) coTHIIca, YHUHT HapXu
saaa 50 % ra kamasp sau. IOprumMusna nmnad 4uKuWiIral mact OOCUMIIM TOMYMIATHO CYFOPHII
TU3UMUHU TaKOMUJUTAIITUPHUII Ba KOPUN KUIUII-MUHEPANl YFUTIAP, EKWIFU-MON MaxcyJloTiapu
Ba MEXHAT pPECYpCIapUHHM TeXa-JIMIINra, XOCWIJAPIUKHU OLIUIINIa, €pjJapHUd MEIUOpaTUB
XOJaTUHHU SXIIWJIAHMIIUIAa OJMO Kelaau Ba SHI acocuiicu cyB pecypciapunu 4060 %.
TEXKAJUIINUTA OO Kelaau.

[Tact G6ocumiin TOMUMIATUO CYFOPHUII THU3UMHHM TAaKOMIJUIAIITHPHUIIL Ba CYB TaK4YHII
OynraH WuIIap/ia TAKPOPUA SKUH cudaTHIa SKIITAaH MOWIN SKUHIAp/IaH I0OKOPH XOCUIT OJIUITHU
VpraHuil Ba yHU JKOPHUM JTHUII yYyH TaHJIOB acoCHIa,aMaJIMil Taakukotiap Oyiimda 2009
nunga,«Ilact 60-cuMIM TUMH TOMYMIATUO CYFOPHII TEXHOJOTHUSICU OWIaH MOWIHU SKUHIApIaH
FOKOPHY XOCHWJI OJIMII-HU YpraHuil Ba »opuil 3tum» maszycugaru KXA-7-106-I-connn [JaBnat
TPAHTH OJUH/IH.

Ymly unMuii-TagKuKOT UM Oyiinda, macT 60CHMIIM TOMYMJIATHO CYFOPHIN YCYJIU OMIaH
Ky3ru Oyfnoiiian CYHr Takpopuii »HKMH cudaTHaa KyHrabokap Ba COsS DKUHJIApUHU
eTUIITUPUILA YJIAPHUHT CYyB HCTEHMOJIMHM YpraHUII, CYFOPULI TapTUONIapuHH (CyFOpHIILIAp
COHM, MyJJaTiiapd Ba MEbEPUIAPUHU) AHHMKJIAII, TOMYHIATHO CYFOPHIN YCYJIHHUHT COS Ba
KyHraboKap SKMHJIApUHUHT YCUIIH, PUBOKIAHUIIN XamMAa XOCUIAOPIUTUIa TAbCUPUHU YPTaHHII
MYyXHUM Macaja XucoOaaHaIu.

2. Tas>xcpuba muzumu éa ynu ymkazuut ycayouamu

Hanuii 6a amanuit madxkukomaap 01ud oopuwt 00vekmu Kuiud, CypxoHnapé BUIOSITH
Tepmuz tymanuaaru «Karrakym» CyB HCTEbMOJTYIIIAPU YIOIIMAcH TapKuOuaaru «Aj-Xakum
oTa» pepmep X¥yKaIUTu epiapuard Taxpuda MaiIOHU OJTHH/IH.

Hwinunz _maxcadu ea eazugpanapu — cyB Takumi Oynran uunnapaa, Cypxonmapé
BHJIOSITU IIAPOUTHUIA, Ky3Td OYFAOWIAH CYHT MOIIM SKHHIAP-COS Ba KyHraboKap eTHUIITHPHII
Y4yH NacT 00-CUMJIM TOMYWJIATUO CYFOPHUII TU3UMHHHU TAAOUK KWIHIL, YHUHT YUIAMIMIIMTUHUA
Ba XapaKTepHUCTH-KaJapuHU YPraHUII,MOWIM OJKUHIAPHU MapBapUILIAll arpoTaadupiapu
TU3UMUHU WIMHI acociall Ba KOPUM KWJIHII XaM/la MOMIM SKHHJIApJaH IOKOPU XOCHUJ OJIMII Ba
cyB pecypcnapunu 45+60 % Texamigan ubopar.

Taxxpuba BapuaHTIapUHUHT Mal10HU 560 M’ (y3ynmuru — 100 M, KeHruru — 5,6 M, ITbHU
Katop opanuru 0,7 M 1aH 8 KaTop), MacT GOCUMIIM TOMYMWIATUO CYFOPUII TU3UMHU dJIEMEHTIapU
xpcoOra onmHTaH Xo0J1a. TaxXpruOaHWHT yMyMHUW MalIOHU, XUMOS 30HAJIapH OWJIaH OMpTaJInK/Ia
1,35 ra au Tamkwun Kunagu. Taxpuba Kyiuaard TH3UMAa amaira ommpuiMokaa (1-xaasan).
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Kansan 1 - Taxxpuba TuzumMu

s | Gz | oo | i
1 Cos 70-70-60
2 Drartnab cyropHII Cos 70-80-60
3 Kynrabokap 70-70-60
4 Kynrabokap 70-80-60
> Cost 70-70-60
0 TomuunaTubd cyropuin Cos 70-80-60
! Kynrabokap 70-70-60
8 Kynrabokap 70-80-60

Taokuxomnap mapkuobu:

1. Taxpuba MaWAOHMHUHI TYNPOK INAPOUTH, TYHPOKHUHI MOP(HOIOrHK Ty3WIMIIH,
TYNPOK KecMacH Oyiinua aHUKIaHIH.

2. TynpOKHMHT MEXaHUK TapKHMOU aHUKJIAHIH.

3. TynmpoKHUHI XaXMHIl Maccacu, CyB YTKa3yBUaHJIMIM Ba 4YerapaBuil Jaja Ham
CUFMMHMHU aHuMKJam. byHnma xaxmuii macca, 1M uyKypiaukkada xap 10 cM ga kecyBuu
LUJIMHIpIIap, YerapaBuil laja HaM CUFUMH WYKU Ba Tamiku PAMunap ycynuna, TyNpoKHUHT CyB
YTKa3yBUAHJIMIY — HYKU Ba TAIKU TEMUP XaJKalap yCyluJa aHUKIaHAW. TYNpPOKHUHT XaKMUH
Maccacu, CyB YTKa3yBUAHJUTH Taxpuba HWwUIapuaa BereTanuss OOUUIAHWINIM Ba OXHUpPHIA
yerapaBuil Aajila HaM CUFUMHM 3Ca TaAKUKOTHUHT OUPUHYM HHIIM OolIna aHUKIaH .

4. TynpoKHMHT ~TapkuOuAard o3yKa MOJJajJapuHM aHUKjam. byHma Taxpuba
Bapuantiapu 6yiinua 030 cm, 30+50 cm napaan Tynpok HaMyHajdapH OJWHUO, ylIapJaaru rymyc,
yMymuid a3or, ¢ochop Ba KaiMid Moamajapu Xamjaa YJIapHUHT XapakaTdaH IIakJjiapu
aHUKJIAHIH.

5. Cyropuil MebEpiapyuHU aHUKJIAl. byHJa TynpoK HaMJIUTU SKMHJIAPHUHT AacTiaOKu
ycyB ¢aszacuna (yHuO yukum Ba 2-3 Ta yMH Oapr yukapuiu aaspuga) 70 cM, KeHUHTH YcyB
¢dazamapuna sca, 100 cM nu Katnam Oyitnda aHUKJIAH[IH.

6. Taxxpuba MaiiloHua CyFOopuII yCylmapu Oyiindya amoxuia CyB Yiayall HILIApUHU
amanra omwupuil. byHna sratmab cyropumga TommcoH Ba YUWIMONETTH BOJOCIUBIApHUIAH,
TOMYMIATHO CyFOPHIL yCYIHAa 3ca, XaKMUH ycynaad ¢oiinanaHuiim.

7. Taxpuba  MalgoHMIA  CH30T  CYBIAQPUHHHT  UYyKypJWUTH  Ba  YJApHUHT
MUHEpaJIJAraHINIMHU  aHUKJIam. ByHuHr yuyH Ttaxpuba maiaonuza 3 ta sxoiga(@ 40 mm)
Ky3aTyB KyAYKJIapu YpHaTUIIU Ba CU30T CyBJapu UyKypJIMTMHU yiyam ycyB aaBpuzaa xap 10
KyHJa OMp MapTa amaJira OIMPHIIU, MUHEpAJUTAIITaHJIMK 1apa)kaCUHU aHMKJIAll y4yH Xap oina
Oup MapTa HAMYHA OJTUHIH.

8. Moiinu sxunIap 0yiinda peHoIoTHK Ky3aTHIILIAp 0JU0 OOpHIIIN.

9. DKUHIAapHU KYy4yaT KaJWHJIMTMHU aHUKJIaml, Oapya BapuaHT Ba TaKpOpJIaHUIUIApAa
amaJra OomupHIIH.

10. DxuHIapHU YCUIIM Ba pUBOKIAHUIIMHU YpraHum(xap oMHUHr | KkyHu). byHuHT yuyH
xap Oup BapuWaHT Ba TaKpOpJaHUILIApAAH 25 MOHAaJaH YCUMIIWK OJIMHUO, YJIAPHUHT YCHIIIH,
PUBOXKIIAHUIIM Ba YCyB (azanapu aHUKI1a0 OOpHIIIH.

11. ODkuHIapHU XOCWIJIOPJAUTMHM aHMKJIAl, Oapya BapHaHT Ba TaKpOpJIAHMILIApIA
amaJjira OLIUPUIIH.

12. DKUHIApHUHT MOUIOPJIUTH aHUKJIAH]IH.

3 Onuncan namuscanap

Caxpo-kym tymnpokiapuaa koinamran Cypxon-lllepo6ox BoxacHMHMHT  TaOuuit
IapouTiIapura acocaH, COsl Ba KyHTraOOKapHHM »rariad xamJa TOMYWIATHO CyFOpHUIIIap,
cyropuiiaan onauaru Tynpok Hamiauru YJ/IHC ra aucbaran 70-80-60 % 6ynran cxemana amanra
ommmpmwian. by cxemana sratna6: cos 9 mapra, kyHrabokap sca 7 maprta cyropuinaud. Cyropuir
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MeBbEpH Xap OMp CYFOPHINZA HKKala VCHMIMK yayH xaM 500+600 m’/rara TeHr OYmmd.
Tomuunatub cyropunranga cyropumn mebépu 200+250 M/Tara TeHT o0ynu6, cos 10 mapra,
KyHTa0oKap 3ca § MapTa CyFOPHIIIN.

Taxpubanap HaTHXKacuUJa XOCWJIJOPJIUKHUHT KyWHJard KypcaTrUwiapyd aHUKJIAHIU:
sramnab cyropuiranma cosjgaH 22,6 m/ra Ba KyHrabokapman 22,7 1/ra XOCHJ OJIMHJIH.
Tomunnatub cyropuiranaa sca Xocwinopiuk cosiga 24,0 /ra Hu Ba KyHrabokapnaa 23,6 1/ra Hu
TALIKUI KWIJIH.

HlyHu 3bTUPOP ITUII JIOZUMKH, TOMUYUIATHO CYFOPHILIA XOCHIIOPIUK 22+24 11/ra 6ynu-
IUra Kapamacjiat, CyB pecypciiapu xap oup rexrapra 41 + 49 % texxaniuimm Ky3aTHUJIIH.

HOxopuna kentupuiaran cojajia KOHCTPYKIMSUIM Ba ap30H MacT OOCUMIIU TOMYMIATUO Cy-
OpHII TU3WMHUHU KOPUN KWIHII, XaTTO CyB TaKuWj OYIraH Muiapjaa xam SKHUHJIApIaH IOKOpU
XOCHJI OJTMII UMKOHUHU Oepaau
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YK 519.6:532.5

NEPCNEKTUBLI NTPUMEHEHUA YACNNEHHOIO MOAENTIMPOBAHUE
PYCNOBbIX MPOLUECCOB

JI.P. bazapoe, A.H. Kpymoe, B.B. beaukos, A,/]. Kananoapoes, b.3. Hopkynoe,
TUUM, Hncmumym Oxeonoepaghus, HUC I'uoponpoexm,
TUUM -Byxapckutl gpunuan

B cmamoee pacevampueaemcs cyujecmeyrujue Memoobl YUCTIEHHO20 ManﬂMPOGClHM}Z
Heycmarnosuesueecs 0BUIICEHUSL BOOHO20 NOMOKA 6 eCMEeCmBEHHbIX pyciax, a maxoce oaemcs
OYEHKU UX NPUMEHEHUE NPOCHO3HbIX pacuemax.

Hauunas ¢ 60-x rooB mpouuioro Beka, YMCICHHOE MOJAEIUPOBAHUE TUPABIUYECKUX U
TUAPOJUHAMHUYECKUX  MPOIECCOB HAXOAUT Bce Ooiblliee MNPUMEHEHHE B  IMPaKTHKE
MIPOEKTUPOBAHUS U 0OOCHOBAHUS MPOEKTHBIX PEIICHUN. DTO OBLJIO CBSI3aHO B MEPBYIO OYepeb C
pa3BUTHEM YHCICHHBIX METOJIOB PACUCTOB M COBEPIICHCTBOBAHUEM BBIYMCIUTEIHLHON TEXHHUKH.

Ha rnmaszax mroneilt Hamiero mOKOJIGHHMs! MPOU3OLUIO CO3JaHHWE HOBBIX METOJOB PEUYHOM
TUAPABJIMKYA, OCHOBAHHBIX HAa YHCIEHHOM MOJICIIUPOBAHUU THAPABINYECKUX SBICHUH C
WCIOJb30BaHNEM coBpeMeHHbIX DOBM. Ha ocHoBe Takumx MeTOJOB BO3HHKJIA HOBas Hayka —
ruapouHopmaruka. VYdenele Poccuum SBWINCH OJHUMH W3 TIMOHEPOB pa3pabOTKU U
WCIIOJIB30BAHUS YMCIEHHOTO MOJIEMPOBAHUS B pEeYHOU ruapaBiuke. bonbiine 3aciyru B 3Toi
obmacTh WMeeT HOBOCHOMpCKas IIIKOJa THIPOTEXHHWKOB BO TJIaB€ C  aKaJIEeMHUKOM
O.®. BacunbeBbiM, WHCTUTYTa «['maponpoeKTy, BHUUI' UM b.E. Beneneesa.
HemnocpeacTBenHblil BKIa B pa3pabOTKy BOIPOCOB YHCICHHOTO MOJICIMPOBAHUS BHECA ILIes1a
yueHbIX, sBisonmxcs corpyaaukamu  OAO «HUM  sHepreTmdeckux COOPYKECHHII:
b.JI. UcTopuk, B.M. Jlaxrep, A H. Munurees, B.B. benukos, A.M. IlpynoBckuii,
C.4. llIkonbHUKOB.

BrinorHeHHBIE MHOTOYUCIICHHBIE UCCIIEA0OBAHUS MMOKA3alu, YTO MPUMEHEHNUE YUCIEHHOTO
MOJICTUPOBAHUS HE TOJBKO BO MHOTO pa3 JelleBie U ObICTpee TaKk Ha3bIBaeMOro (pu3M4ecKoro
MOJICTUPOBAHMS, HO OHO TMO3BOJISIET MOACIUPOBATH TaKUE MPOIECCH, B KOTOPHIX HEBO3MOXKHO
OBLJIO TPUMEHSTh TpPaJWLUOHHBIE MeToAbl. OTpOMHBIM BKJaJ B pa3BUTHE YHUCIECHHOTO
MOJICTUPOBAHUS ClIeTIaH POCCUUCKUMHU YUYEHBIMHU, pa0OTaBIIMMU B cHUCTeMEe AKaJeMUU HAyK, a
TaKk)k€ B BEJOMCTBEHHBIX HAay4YHO-HCCIIEIOBATENIbCKUX HHCTUTyTax. [loncTuHe BbIaromuiics
yCcmex B CO3[JaHUM KOMIUIEKCA MPOTPaMM JJisi MOJSIUPOBAHUS THAPOIUHAMUYECKUX MPOIECCOB
o1 qocturHyT B OAO HUNDC (6piBINii HayuHno-uccnenoBatenbckuii cextop ['mapomnpoexTa)
MoJl pyKOBOJCTBOM JOKTOpa TexHudecknx Hayk A.H. MunurteeBa. KonnekTuBoM aBTOPOB ObLIH
pa3paboTaHbl M 3aperUCTPUPOBAHBI B PocmareHTe KOMIUIEKCH iporpamm [1, 2], ocHOBaHHBIE Ha
YUCJICHHOM peIeHUU IBYMEpHBIX ypaBHeHul CeH-BeHana (ypaBHEHMI MENKOW BOJBI), B TOM
Yyycjie Ha aJalTUBHBIX TPEYroJbHO-YEThIPEXYTOJbHBIX ceTKaX. Vcmoiapb30BaHHBIE aJITOPUTMBI
obecrneunBalOT pacdyeT OypHBIX MOTOKOB, TUAPABIMUYECKUX MPHDKKOB U TECUCHHH MO CyXOMY JIHY
CKBO3HBIM 00pa3oM 0e3 BO3HUKHOBEHHUS YHCJIEHHBIX OCIWUIALMI M OTpULATEIbHBIX IIyOWH
[3,4]. IIporpaMmbl TO3BOJSAIOT MPOBOAUTH pPAacUeThl BOAHBIX OOBEKTOB  OOMIBIION
MPOTSIKEHHOCTH CO CII0KHOM OaTUMeTpuel 1 ouepTaHUsIMU B IUIaHE, B TOM 4HcCIie ¢ Jedopmanuii
pycen [5, 6], yaetoM coopyxeHuit [7, 8] (mopor, MOCTOBBIX MEPEX0J0B, OEPEro3auTHRIX AaMO
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u T.1.). [Ipy MoATOTOBKE MCXOMHBIX JAaHHBIX U BU3yalM3allUU PE3yJIbTaTOB (TJIyOHH 3aTOIJIEHNUS,
CKOpOCTEH TeuyeHUs) MPUMEHSIOTCA TexHosornu reouHpopmanuonHelx cucreM (I'MC), takue
KaK 3JIEKTPOHHBIE TONorpaduuecKkue KapThl, pajapHble MAaTPUIBl BHICOT U KOCMHUYECKHE CHUMKH
[9, 10].

BeICTpBIIT pOCT MOIIHOCTH ¥ OBICTPOACWCTBHS TEPCOHANBHBIX KOMIBIOTEPOB IPHU
CYLIECTBEHHOM TMaJ€HUU LEHbl Ha HHUX JaeT BO3MOXKHOCTb 3(P(GEKTHUBHOI'O HCIOIb30BAHUS
BBIYHMCIUTEIFHON TEXHUKU B OOJBIIMHCTBE OPTaHM3AIMil IPH PEIICHUN BeCbMa CIIOKHBIX 3ajad,
B TOM YHUCJIE€ CBSI3aHHBIX C IPOTHO3UPOBAHUEM YCIOBUN MPOXOXKACHHUS TEXHOT€HHBIX AaBOAKOB.

B Hacrosiniee BpeMsi Ha CMEHY TEPMHUHY "UHMCIEHHOE MOJEINpPOBaHUE" ITPUXOJUT TEPMUH
"KOMIIbIOTEpPHOE MOJEIMpPOBaHUE", MOJ KOTOPHIM NMOHMMAETCS KaK pacdyeT Ha OCHOBAHMM TOH
WY UHOW YUCJIEHHOM MOJeNH, TaKk U cOOp M MOJArOTOBKAa MCXOJHBIX JAHHBIX C IPUMEHEHUEM
COBPEMEHHOM H3MEpUTEIbHOM ammaparypbl, aHaluM3 M MPEJICTaBICHHE Pe3yJIbTaTOB
uccinenoBanusg. OCHOBOM KOMIIBIOTEPHOTO MOJEIMPOBAHMS SIBIISIIOTCS MaTEeMaTUYECKHE MOJENU
U aJrOPUTMBI, aJ€KBATHO OTpa)kalollMe paccMaTpuBaeMble SBJICHHUA. MOXKHO OTBETCTBEHHO
yTBEPXKAaTh, YTO METOJbI YUCICHHOTO MOJEIMPOBAHUS B PEUHON THJpaBIUKe, pa3padOTaHHbIE
POCCUHCKMMH YYEHBIMH, BO MHOTHX CJIy4asX [0 KaueCTBY HE yCTYNalOT TAaKOBBIM, HMEIOLIUMCS
B JIpyTHX CTpaHax. B uyacTHOCTH, MMM NpeNIoKeHa OpUTMHAJIbHAs JIBYXCJIOWHAas MOJAENb AJid
MIaBOJAKOBBIX TEUEHHUH B pycllax ¢ IMUPOKUMH NOMMaMH, YUYUThIBAIOIIAs CEU(PUKY TaKUX 3a7ad
[6, 11] u He nMeroIIas aHATIOTOB B MUPOBOM THAPABIMYECKOIN HayKe.

B HacTosimiee Bpems codeTaHME NPOU3ZBOAUTENBHONW BBIYMCIMTENBHOM TEXHHKH,
MPOJIBUHYTHIX HH(POPMAMOHHBIX M mM3MeputedabHbIx TexHonoruit (I'MC, GPS, snexTpoHHBIX
Tonorpauueckux KapT, KOCMUYECKHX CHMMKOB) M ampOOMpPOBAaHHBIX BBICOKO3()()EKTUBHBIX
WHTEJUIEKTYaJbHbIX ~ CHUCTEM  IIPOTHO3UPOBAaHUSI  MO3BOJISIET  CTPOUTH  KOMIIBIOTEPHbBIE
IUIPABINYECKUE MOJEIHM BEPXHUX U HUKHHUX Obe(OB I'MAPOY3JI0B. DTU MOJEIN MCIOIb3YIOTCS
Kak JIJIsl OLIEHKH IIapaMeTpoB OBICTPO, TAK U OTHOCUTEIBHO MEJJIEHHO MPOTEKAIOIINX IPOLIECCOB.
Ecnu paccMmatpuBaTh 3ajady IIMpe, TO MOXXHO T'OBOPUTh O BO3MOXHOCTH TPUMEHEHUs
YHUCJIEHHBIX THIPOJIMHAMUYECKUX MOJENIeH i pa3paboTKU MPeaoKeHUH 0 KOMIIJIEKCHOMY U
3¢ ()EeKTUBHOMY HCIOJB30BAHUIO THAPOIHEPIETHUECKUX PECYPCOB, PALMOHAIBHOMY DPELIECHUIO
po0JieM BOJOMOIb30BAHUS U OXPaHbl OKPYKAIOLIEH Cpebl.

CymecTByromue YHCIEHHbIE MOJENIM MaBOJKOBBIX TEUEHUH OCHOBAHBI HA H3BECTHBIX
OJIHOMEpPHBIX M JIBYXMEpHbIX (Tu1aHoOBbIX) YypaBHeHusix Cen-Benana. Pacnpoctpanenue
MIaBOAKOB B JIOJIMHAX PEK C MOJAEIUPYIOLUIMMH PyCIaMH U 3aTallIMBaeMON MONMOI UMeeT BecbMa
CIIOKHBIM XxapakTep. HampaBneHus IBM)XKEHHS PYCIOBOIO M NMOWMEHHOTO ITOTOKOB YacTO HeE
COBITQIAIOT, MIPOUCXOAUT NEPETEKaHWE BOJBI U3 pyciia Ha MOMMy U oOpatHo. Hanmmune Hackimei
JOpOT, NEPEKPHIBAIOIINX MMOWMY, U APYIMX COOPY>KEHHH, HaXOAAIUXCA B MOTOKE, IPUBOJUT K
KOHLEHTPALMKU PAacXOJ0B B pycilax C MOCJIEIYIOIIMM NHTEHCUBHBIM BBIXOJOM BOJBI Ha IMOIMY.
KpuBonnHeliHble 0ouepTaHus IPaHUL] pycia U MONMBI, CYIIECTBEHHOE pa3IM4Me pa3MEPOB pyciia
U IOMMBI CO3AAI0T TONOJHUTENbHBIE TPYIHOCTU IPHU (POPMYIUPOBKE YUCIECHHBIX MOJEIEH.

O4eBUHO, YTO B TAKUX YCIOBUSX CTAHAAPTHBHIE JBYXMEPHBIE YPABHEHHUS MEJIKOW BOJBI
(ypaBuenusi CeH-Benana) He MOryT OBITh HEMOCPEACTBEHHO TPUMEHEHBI IS PEIICHUS
paccmaTpuBaeMoro kimacca 3aaad. IlosTtomy HeoOXoaumMo JMOO HCIOJIB30BaTh IOJHBIE
TpEXMEpHbIE yYPaBHEHMsI THIPOAMHAMMKHU, YTO SBISAETCA OOLIMM, HO BECbMa TPYIOEMKHUM U
JOPOTOCTOSAIIUM TOAX0J0M, JHOO pa3palaThiBaTh ClELMAIbHBIE MaTeMaTUYECKUE MOJIEIH, C
OJIHOM CTOPOHBI, YUYUTHIBAIOIIME OCOOCHHOCTU HM3y4aeMbIX SBICHUH, a C JIpPYrol CTOPOHBI,
MIPEIOCTABIIAIONINE BO3MOXKHOCTh YHCICHHOT'O MOACIIMPOBAHMS peaIbHbIX 00BEKTOB.

Corpynaukun OAO "HUUDC" pa3Bmim MmMoaxoa, B COOTBETCTBHH C KOTOPHIM TpaHHIIA
pazzena pycioBOrO U MOWMEHHOTO MOTOKOB pacIiojiaracTcsi TOPU30HTAIBHO HAa ypOBHE OpPOBOK
pyciia, IpUHAB KacaTeJIbHbIC HANPSIKEHUS Ha TPaHMIEe pa3jiena NPONOPIUOHAIbHBIMUA KBaJpaTy
pasHoCcTH CcKopocTed B ciosx. [lpu 3TOM IOCTpoe€Ha 3aMKHyTas JBYXCJIOHHas CHCTEMa
ypaBHEHHUI (OJHOMEpHBbIE ypaBHEHHUS HUXKE OpOBOK pycia M JBYMEpHBIE BhIIE OpPOBOK M Ha
noiime) 6e3 MpHUBJIEUEHUS KAKUX-TMOO HOBBIX IMIMPUUYECKUX KOHCTAHT [3, 7]. Bepudukauus

-125-



COOTBETCTBYIOUICH YHCIEHHOH MOJAENN 10 JadOopaTOPHBIM ¥ HATypHBIM JaHHBIM Jaja
IIOJIOKUTEIIbHBIE PE3YJIbTATHI.

Pa3paGoranHple mporpaMMbl JUIsI YUCJICHHOTO MOJEIUPOBAaHUS E€CTECTBEHHBIX U
TEXHOTCHHBIX IIABOJKOB M OLEHKHM CTEIIEHM BO3MOJKHBIX pa3pylLICHUM, NpeJHAa3HA4YCHBI IJIs
pPacyeToB CIOXKHBIX peajbHBIX 00beKTOB ¢ MpuMeHeHneM [ IC-TexHONoruil, y4eToM aeTaabHOu
Tonorpauu U reoMeTpUM BCEX TMIAPOTEXHMUYECKHUX COOpyXeHHH. Bce anroputmsl 3amuiieHs!
OOJBIIMM YHCIIOM MyOJMKAIMA, anmpoOMPOBAaHBI HA HAYYHO-TEXHHUYECKUX KOH(PEPEHIHSIX U
COBELIaHUAX PA3JIUYHOI0 YPOBHS, a IPOIPaMMBbI 3aPETUCTPUPOBAHBI:

— «bOP» myia pacueta OypHBIX TOTOKOB M BOJIH MPOPHIBA MPU pa3pyLICHUN THAPOY3JI0B
(Poccuiickoe areHTCTBO 1O MAaTEHTHBIM U TOBApHBIM 3HakKaM. CBUAETENHCTBO 00 OPHUIIMAIBHON
peructpanuu nporpammsl st 9BM Ne 2001610638, M., 2002);

— Kommnekc mnporpamm «YuiepObl OT MaBOJKOB» MJIsi pacuera 30H 3aTOIUICHUH U
yiiepooB oT HaBoHEHUH U maBoAKOB. (Ne 2003612595. M., 2003);

— «RIVER» nnsg pacdyeta MEXKEHHBIX, MNABOJKOBBIX W MPOPBIBHBIX TEUYCHUU B
MPOTSDKEHHOM M Pa3BETBIEHHOM CHCTEME pyCel C y4ETOM JO0KJIEBOIO CTOKA U CHEroTasHUs
(N2 2002610938);

— «GIVVER» panga moAroToBKM HCXOJHBIX JAaHHBIX M OTOOPaKeHHS pe3yJIbTaToOB
pacuera Ha THOPUAHBIX CETKaX C MCHOJb30BaHUEM 3JEKTPOHHBIX KapT (Ne 2002610940).

PacueTr mo pa3paGoTaHHBIM MaTEMaTHYECKUM MOJENAM M KOMIIBIOTEPHBIM Iporpammam
MPaKTHUYECKH MTO3BOJISET pelIaTh NIMPOKUI CIEKTP 3a4ad 110 MOACIMPOBAHUIO TEUEHUH B PEKaX U
BOJOXpPAaHMUIUIIAX, B TOM YHUCJIE NP HAIWYUU KAaCKaZOB THUAPOY3JIOB C y4ETOM CYTOYHOIO
peryiaupoBaHusi 1 OOKOBOW MPUTOYHOCTH. DTO AT BO3MOXKHOCTH BBIIBUTH M 3a0JaroBpeMEHHO
MIPUHATH MEPBI:

— MHMHHMMHU3HUPYIOIIME HETaTHBHBIE IIOCIEICTBHS €CTECTBEHHBIX M TEXHOIEHHBIX
MIaBOJIKOB, TAKMX KaK MOBPEXKACHUS HAIIOPHBIX COOPYKEHUI THIPO3JIEKTPOCTAHIINM;

— 110 000CHOBAaHHOMY MPENYIPEKICHUIO Pa3BUTHUS KACKAHBIX aBapuii;

— TpenoTBpaIlAIONINE 3aTOINICHUE 3JaHUN U COOPYKEHHH, PACIOJIOKEHHBIX Ha MTOUME;

— MpeJOTBPAIAKOIIME IOAMBIBBI ONOP W TOBPEKIECHHE JHMHUN DJEKTpoIepesnad,
3aTOIUICHHUE PACIIPEAEIUTENBHBIX TOACTAHIUN U T. 1.

Kpome Toro, uncneHnHas ruipaBianyeckasi MOJENIb MO3BOJSET B PEAIbHBIX YCIOBHSIX U B
peaJlbHOM BpEMEHH MIOMOYb B ONIEpaTUBHOM PYyKOBOJCTBE JeicTBUAMHU B yciaoBusax UC u BeiOope
HanbOonee HS(P(EKTUBHBIX Ha KaXAbIi MOMEHT BPEMEHH MEPOINPHUATHH MO0 MUHUMHU3ALNUU
HOCJIENCTBUH.

B Hacrosimee Bpems i1 pelIEHUs pa3MYHBIX €CTECTBEHHOHAYYHBIX M XO3SHCTBEHHBIX
3a/a4 00JblIOE paclpocTpaHeHne noayduau reouHpopmanuonnsie cuctemsl (I'MC), B KoTOpBIX
UMEIOTCSL OOIIMpHBIE CBEAEHUSA O Pa3IUYHBIX XapaKTEPUCTUKAX H3Yy4yaeMOW MECTHOCTH U
o0BeKTax, pacmnonoxeHHblx B ux mpenenax. 'MC — 3To0 COBOKYNHOCTb HPOrpaMMHOTO M
anmapaTHOTO 00ecTedeHus, KOTopas JIeJaeT BO3MOXHBIM pa3padoTKy, MOJEIHUPOBAHUE U BHIBOJ
MHOTOCJIOHHOM mnpocTpaHcTBeHHOH HH(opmanuu. Hcnons3oBanue I'MC, B cpemy kotopoi
BBEJCHBl METOJbl PpPacyeTOB BOJIH MPOPHIBA, JAa€T BO3MOXKHOCTh HE TOJBKO OIpPEIEIUTh
TUAPABIMYECKUE TIapaMeTpbl NPOPBIBHBIX IABOJKOB, HO M OLEHUTh IOCJIEACTBUA HX
npoxoxaeHus. Cneuuanuctel OAO «HUUDC» ycnemno ucnons3ytor ['MC-texHonoruu npu
peleHuy 3agad npobsieMbl 0€30IMaCHOCTH THAPOTEXHMUYECKHX COOPYKEHHMH, NMpU 3TOM HMHU
pa3paboTaHbl COOCTBEHHBIC IMOIXO bl M pekomeHaauu [10, 11].

IIpn pemenun 3amay, CBS3aHHBIX C MPOTHO30M (OPMHUpPOBAaHUS M MOCIEACTBUI
MIPOPBIBHBIX MABOJIKOB, BOZHUKAET HEOOXOJUMOCTh aHallM3a OTPOMHOTO OJ0Ka MH(POPMAILUU KakK
0 caMHUX MCTOYHHMKAX OMAacHOCTHU, CO3[aBa€MbIX MaBOJKAaMH, TaKk U 00 00bEeKTaX, MOMaJAIOUINX B
o0nacTy BO3IEHCTBHUA BOJHBI TpopbiBa. Hambosee BaXHBIM HUCTOYHUKOM HHPOpPMAIIUU
ABJISIOTCS Tonorpauyeckue HUQPpPOBbIE KapThl pa3HbIX MaclITabOB, KOTOpbIE MpPENCTaBISAIOT
co00i BEKTOPH30BAaHHBIE C BBICOKOW TOYHOCTHIO HM300paXeHHS OOBEKTOB TOMOTrpadpHUECKHX
kapTel. Hannuue BekTOpHONW MHMOpPMALMKU HUMEET PsIi NPEUMYLIECTB AJIs IPOrHO3a MapaMeTpoB
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BOJIH MIPOPBIBA M ONPEICTCHUS TOCIEACTBHIA UX TPOXOKICHHUS.

Kaxnpiit o0bekT Ha Tomorpaduyeckoil KapTe HMeeT OINHUCaHue, IPEeICTABICHHOE
METPUYECKOW YacThiOo (pacroiokeHue OoObEKTa Ha MECTHOCTH) M CEMAHTHYECKON YacThlO
(Ha3BaHME W YHUCJICHHOCTh HAcCeJIeHUS TOPOJOB M TOCEIKOB, CYJIOXOJHOCTh PEK, KIJIacChl
aBTOJIOPOT, HAJTMYNME MOCTOB M OPOJIOB, XapaKTEPUCTUKU PACTUTEIBHOCTH U T.1.). OO03HaueHne
BBHICOTHBIX OTMETOK M TOpPU30HTaJell MECTHOCTH TO3BOJSET BOCCO3JaTh €€ penbed,
WCIIOJIb3YEeMBIi B pacueTax. Pe3ynbpTaTsl MOACIMPOBAHMS MOKHO OTOOpakaTh HEMOCPEACTBEHHO
Ha ¢OHE ATUX KapT, YTO 0OECleurnBaeT HATISAHOCTh MMOTy4YaeMOl B pe3yJbTaTe MOJIEIUPOBAHUS
uHpopmanuu. g BHU3yanu3alMd pe3yJNbTaTOB pPAacue€TOB B BHUJIE CIIOEB DJIEKTPOHHOU
tonorpaduueckoit kaptel B HUM sHeprernueckux coopyxeHui pa3paboTaHbl OpUTHHAIbHBIC
MPOrPaMMHBIE TIPOAYKTHI.

[IpuMeHeHre 5SIEKTPOHHBIX TOMOTPaPUUECKUX KapT COBMECTHO C pa3paboTaHHBIMU
METOJIaMH YHUCJICHHOTO MOJCJIMPOBAHUS SIBICHUH MO3BOJSET (OpMaIu30BaTh IpoIece
MOATOTOBKM  HMCXOJHBIX  JIaHHBIX W TPEACTAaBICHUS  PE3yJbTaTOB  HCCIEJOBAHUSA.
CooTBeTcTBYIOIIAs IPOLEypa 3aKJII0YAETCS B CIEIYIOLIEM:

— Ha DJIEKTPOHHOW KapTe 3aJaHHOro Maciutada BbIJIENIsAETCS pacueTHas 00J1acTh,
OTpaHUYEHHAas TOPU30HTATN MECTHOCTH B MpeesiaxX alpuopy OLIEHEHHOTO 3aTOIICHUS;

— Ha KapTe BBIJIEISACTCS OCHOBHOE PYCJO, MPUTOKH U 3aJAIOTCS U3 XapPAKTEPUCTUKH C
MOTIEPEYHBIMU CEYCHHUSAMH, KO3(PPHUIINEHTHI IEPOXOBATOCTH;

— B pacyeTHOM 00JlacTU aBTOMATHYECKU CTPOUTCS MOAXOASIIas aJaNTUBHAS CETKa;

— TMPOU3BOJUTCS aBTOMATHUYECKas MHTEPHOSALUS penbeda ¢ rOpU30HTAISIMU KapThl B
y3JaX pacueTHOM CEeTKH;

— Ha KapTe BBIAENAIOTCS O0JIACTH TOBBIMIEHHOW IIEpOXOBATOCTU (3apociuas IMoiMa,
JIECHBIC MAaCCHBBI, IUIOTHAs 3acTpoWKa W T. 1.) W TPOU3BOAUTCA TepecueT Kod(PQUIIMEHTOB
LIEPOXOBATOCTH B Y3JIaX CETKU;

— 3aJal0TCs HavallbHBIE W TPAaHUYHBIE YCIOBHA 3a/a4il (YpOBHU BOJBI B Obedax, 00beM
BOJOXPaHUJINIIA, PACXO/Ibl BOJBI B OCHOBHOM PYyCJI€ M MPUTOKAX U T.1.);

— TMpU HCCIECJAOBAHUU BOJIHBI TMPOPHIBA 3aJACTCSA CIEHAPUN pa3pyLICHUS TJIOTHHBI
(MraHoBeHHOE, 1O OJIOKaM WJIM TIOCTEIIEHHOE pacIIMpEeHUe MPOpaHa);

— IpU HEOOXOJUMOCTH BBOJATCS CBEJEHUS O METE0- M THUIPOJIOTHYECKUX YCIOBUSIX;

— TMPOU3BOJUTCS pacyeT NapaMeTpoB MaBOJAKAa Ha OCHOBE YHCICHHOTO pelIeHUs
ypaBHeHuii CeH-Benana, mpuueM B Ipolecce pacuera B pa3paboTaHHOM rpaduueckoi cpene
MMeeTCcsl BO3MOXKHOCTh HaOJI0JaTh 3a JAWHAMUKOM pacmpejielieHHs IaBoJKa M CO31aTh
AHUMAIMOHHBIN (DUIIBM MpoIecca;

— KpOME OCHOBHBIX pE3yJbTaTOB II0 OKOHYAaHUHM CYeTa Ha DJKpaH MOHHUTOpa WIIH
MIPUHTEpPa BBIBOASTCS MaKCUMaJbHbIE YPOBHU 3aTOIUICHHMS M TIyOMHBI MOTOKAa B Pa3IMYHBIX
o0JacTsaX, MaKCUMaJIbHble CKOPOCTH B U300apax, M30XPOHHBI 100eTaHus BOJIHBI, a TAKKe BpeMs
CTOSIHUS BOJI;

— ecli 9TO BXOAUT B 3aj]ady UCCIEAOBaHUSA, TO Ojarogaps OOJbIIOMY 00beMy
uH(pOpPMALIUM B CJIOSAX DSJEKTPOHHOMW KapThl TMPOM3BOAMTCS OLIEHKa Yyiiep0a, HaHOCHUMOIO
pa3pylLieHUEM MIOTHHBI.

OmnpiT ucnonb3oBanus ' MC-TexHOIOTUI NpU MOJAEIUPOBAHUU IPOPBIBHBIX MABOAKOB Ha
psne OOBEKTOB CBMJETENbCTBYIOT O LIEJIECOO0Pa3HOCTH TAaKOro MOAXOAAa K PEIICHHIO 3ajad
0€30MacCHOCTH THIPOTEXHUYECKIX COOPYKEHUH.

[Tocneqnue pa3pabOTKH MO YUCICHHOMY MOJECIUPOBAHHUIO PA3IMYHBIX THUAPABINYECKUX
SBJICHUH C HCIIOJIb30BAaHHEM 3JIEKTPOHHBIX reorpapuyeckux nHpopmannonusix cucrem (I'MC-
TEXHOJIOTMI) TO3BOJMJIM B HACTOsIIEE BpeMs MPUCTYNUTh K CO3JaHUI0 YUCIEHHBIX
TUIPABINYECKUX MOJenei 0acceiHOB U MPOTSHKEHHBIX YYaCTKOB peK. B 4acTHOCTH, BBINOJIHEHBI
MOJIETM BOJOXPAHUJIUIL M TPOTSDKEHHBIX YYAaCTKOB HIDKHHUX ObeOB TaKuUX KPYITHBIX
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rUApoy3NoB, kak KpacHosipckuii Ha p. Enuceit, HoBocubupckuit Ha p. O6u, KpacHogapckuii Ha
p. Kybanp, Yrnnuckuii, Peiounckuii, I'oppkoBckuii u CaparoBckuil Ha p. Boare, Kamckuii n
Borkunckuit Ha p. Kame, u np.

Tonbko 3a mepuon c 2001 roma ¢ npuMeHeHHEM pa3paOOTaHHOTO MPOTPAMMHOIO
oOecriedeHusi OBIITM BBITIOJHEHBI THIPAaBIMYECKHE pacueThl Oosee yem g 20 THAPOY3JIOB B
Poccuiickoit ®enepanuu u o0bekTOoB BO BhetnHame, Muaun u Cupum, B TOM UHCIIE
Kpacnosipckoro, bparckoro, HoBocubupckoro, ['oppkoBckoro, KyiiGsimeBckoro, CapaToBcKoro,
u gp. [14-21]. Ha BweimonmuneHHble pacyeThl nans Kamckoro, Yrmuuckoro, Pribunckoro,
Humnsanckoro u Iluporosckoro ruapoysinos, CxonHeHckoidl ['DC moaydeHbl MOJOXKUTENIbHbBIE
JKCHEPTHBIE 3aKItoueHNus dDenepanbHOro HEHTpa HAyKH U BBICOKUX TEXHOJIOTHH.

JIMTEPATYPA:

1. benukoB B.B., Munutees A.H., Kouetkor B.B. Kommniekc mnporpamm mist pacdera
BoJIH npopskiBa (BOP). //Poccuiickoe areHTCTBO MO MaTEHTHBIM M TOBAPHBIM 3HakaM. CBUI-BO 00
odunmansHON peructpanun mporpamMmsl 11t IBM Ne 2001610638, M., 2001.

2. benukos B.B., Muiurtees A.H., Kouerkos B.B. Kommnekc nporpamm «¥YuiepOsl oT
MaBOJIKOBY JUISl pacueTa 30H 3aTOIJICHUH U ymepOoB OT HaBOAHEHUH U maBoaAKoB. //Pocllarent.
CBun-Bo 00 odunmanbHoil peructpanuu nporpamMmsl ains 9BM Ne 2003612595. M., 2003

3. Jlatxep B.M, MuwuiuteeB A.H. T'mapaBaudyeckue  UCCIENIOBaHUS  YUCICHHBIMHU
Mertonamu.// Boausle pecypcesl, 1981, Ne 3

4. benukos B.B., Munurees A.H., Ilpynosckuit AM. u gap. OueHka mnapaMeTpoB
IIPOPBIBHOI'O MaBOJKa MpH cocTaBieHUH aeknapanuu 0ezonacHoctu I'TC.// U3Bectus BHUNUT
uM. b.E. Beneneepa. ['mapasiuka runporexanueckux coopyxenuit. C.-Ilerepoypr, 2002, 1.240,
c. 145-151.

5. benuxoB B.B., Munutees A.H., Ilpynosckuit AM. wu gap. HWcnonb3oBanue
9JIEKTPOHHBIX ToNorpaduueckux KapT AJi OLEHKH yliepda OT KaracTpopUUeCcKHX MaBOIKOB. //
«be30macHoCTh AHEepreTuuecKux coopyxenuinn, M., OAO «HUNUICy», 2003 r., Bein.11, ctp.434-
442.

6. Munurtee A.H., bazapos /I.P., KpyroB A.H. TpexmepHas maremarnueckas MOJEIb
JUIsT TIOTOKOB C pa3MmbiBaeMbiM JHOM. Breruuciautensueii nentp PAH. Cool6mienus mo
npukiagHoi Mmarematuke. M., 1997, 45 c.

7. Munutees A.H., bazapos JI.P. MaTemaTuueckass MOJesb Uil pacyera JABYMEpHBIX (B
mnane) aedopmaruit pycein. «Bogasie pecypcsi», Ne 1, 1999,

8. Belikov V.V, Militeev A.N., Rodionov V.B. Two-Layer Model for Flood Computation
in Complicated Channel System with Erosion Riverbed and Floodplain. Prog. of Int. Conf "River
Plow 2002, Lisse, 2002

9. Poguono B.b., Ilpynosckuit A.M., benukos B.B., CemenoB A.}0. Yuciennoe
MOJIIMPOBAHME NABOJAKOB IPH MpOpbIBaX peuHbIX TuapoysioB. //Tpynel VI kondepenuun
"JluHaMUKa U TepMHUKa peK, BOAOXPAHUIUII U puOpexHoi 3006 Mopei", UBIT PAH, Mocksa
2004

10. benukoB B.B., MuwuiureeB A.H., Ilpynosckuit A.M., Poauonos B.b. Pacuer
napamMeTpoB BOJIH IPOPBIBA C HCIOJIB30BAaHHEM CTaHAAPTU30BAHHBIX KoMIbloTepHbIX ['MC-
TEXHOJOTHUH [JI1 BBOJA WCXOAHBIX JaHHBIX W TPEIACTaBICHHUS pe3ynbTatoB.// Tpyasl
MeXAyHapoJHoro cumnosuyma "[‘mapaBiandeckue U rUAPOJIOTMYECKUE ACTIEKThl HAJIEKHOCTU U
0e30MacHOCTH THIpOTeXHUYecKuX coopyxkenuit”, C-IlerepOypr, 2002

11. benukoB B.B., Munuree A.H., [Ipynosckuii A.M., KouerkoB B.B. HNcnonb3zoBanue
AJIEKTPOHHBIX TOMOTpadUUECKUX KapT IJs OLICHKH yuiepOa OT KaTacTpopUUECKUX MaBOIKOB. B
c6. "be3onacHocTh 3HepreTuueckux coopysxkenuit”, soi. 11, OAO "HUNDC", 2003

12. benukos B.B., MunuteeB A.H. KoMmnbroTepHoe MoaenupoBaHuE KaTaCTPOHUUECKUX
naBoAkoB.// Tpyasl MexIyHapoaHoro cummnosuyma "l'miapaBiauueckue M T'HAPOJIOTHYECKHE
ACIIEeKThl HAJIEKHOCTU U 0€30MIaCHOCTU ruApoTeXHUUYecKuX coopyxenuit", C-IlerepOypr, 2002

-128-



13. BacunweB O.®., I'magsimeB M.I'. O pacyeTe MpOPBIBHBIX BOJH B OTKPBITHIX pyciax.//
N3s. AH CCCP, MXKT', 1966, Ne 6

14. benuxoB B.B., Munutee A.H., Ilpynosckuiit AM. u xap. OueHka mnapaMeTpoB
IPOPBIBHOTO MAaBOJIKa MpPH cocTaBlieHnu nekyapanuu 6ezonacHoctu I'TC.// U3sectuss BHUUT
uM. b.E. Beneneepa. ['mapasiuka runporexanueckux coopyxenuit. C.-Ilerepoypr, 2002, 1.240,
c. 145-151.

15. benukoB B.B., MunureeB A.H., Ilpynosckuit AM. wu gp. Hcnonb3oBaHue
3JIEKTPOHHBIX TOMOrpaduueckux KapT AJ OLEHKU yliepda OT KaracTpopUuecKUX MaBOIKOB. //
«be3omnacHoCTh AHEepreTuuecKkux coopyxkenuinn, M., OAO «HUNUICy», 2003 r., Bein. 11, ctp.434-
442.

16. [lonomapuyk K.P. DOxcnepuMmeHTalbHBIE HCCIEIOBAHUS pa3BUTHUS INpopaHa B
I'PYHTOBOH II0THHE // Be30macHOCTh AHEPreTHUEeCKUX coopyskeHui, Boim. 10, 2001.

17. benukoB B.B., Tpetrstoxuna E.C., Hukutuna H.B. KomnesroTepHoe MoaenupoBaHue
BOJIHBI MPOpBIBA MPHU pa3pylleHUH TPYHTOBBIX MIO0TUH //"IIpobreMbl NpPOrHO3MPOBAHUS
ype3BbUaiHbIX curyanuil" IV HayuyHo-mpakThyeckas kKoHdpepenuus. 19-20 okrt. 2004 r. M:
«Pexnamuo-uznarensckas pupma « MTII-unsect», 2005, c. 284-291

18. benukoB B.B., Cepenaskun B.Il., Tperstoxuna E.C. wu gp. Omnpenenenue
(¢bopMUpOBaHUS IMpOpaHa U OLIEHKAa MPOIMYCKHON CIIOCOOHOCTH IpOpaHa B HAMOPHOM (pOHTE
KpacHogapckoro ruapoysia TMpu €ro COBPEMEHHOM COCTOSHUM M TIPU  BBINOJHEHUU
pexonctpykuuu.// HTO OOO «HIIII «AxBapuyc» mno mpor. Ne 99-2005 ot 24.10.2005
¢ «Accoumanus 'mapornpoekt», M., 2006

19. benukoB B.B., Tpetstoxuna E.C., Huxkutuna H.B. ObGecneuenue ruaposoruyeckoin
0€30MacHOCTH TPH 3aCTPOWKe MOMMEHHBIX TepputTopuit // Tp. Mexa. HaydHO-TIPAKT. KOHQ.
«Ponp mpuponoobycrpoiicTBa B obecrneueHUn YCTOHYMBOro (DYHKIMOHUPOBAHUSA U PA3BUTHUSA
askocuctem». Yacts 11.-M.,MI'VII, 2006, c. 175-182

20. benukos B.B., Kouetkos B.B., bopucosa H.M. u np. [Ipumenenune I'MC-Texnonornii
U CIEUUATM3UPOBAHHBIX 0a3 JaHHBIX MPU YUCICHHOM MOJEIHUPOBAHUHM 3KCTPEMAaJbHBIX
3aTorieHni moumel Hwxuero J[lona./ Tp. Hayuno-mpakt. Koud. «YmpaBiernue BOIHO-
PECYPCHBIMHM CUCTEMaMHU B SKCTpeMalbHbIX cutyauusx» M., 2008, c. 121-125.

YK 626.844

OPOCUTEJNIbHO-APEHAXHAA CUCTEMA AOnNA
MPOMNALUHBLIX KYJIbTYP

B.B. bepoanckuit, B.H. bepoanuckuii

OxHMM W3 OCHOBHBIX (JaKTOPOB CEIHXO3MPOM3BOACTBA MPOMAIIHBIX KYJIBTYP B apHIHOM
30HE SBJISIETCS HaJu4Me BoAbl s opoueHus. [Ipeamer uccnenoBanuii — cnocod MUHUMHU3ALUU
BOZOIIOJaYU OPOCUTEIBLHON BOABI 7S IIOJIMBA CENbXO3KYIbTYDP.

[TockonpKy TpaguLMOHHBIE METOIbBI IOJMBA SBISIOTCS BOJO3aTPATHBIMH, B HAIIEM
perunone Bc€ Oonblnee BHUMaHHE ynenseTcss S(Q(EKTUBHBIM C TOYKH 3pEHHUS pacxojaa
OpPOCHUTEIBHOM BOABI METOJAM.

B wuyactHOCTHM, OnHUM U3 HamOoJjiee TEPCIEeKTHBHBIX METOJOB OPOILICHHS SBISETCS
BHYTPHUIIOUYBEHHOE.

B perunone IlentpanpHOi A3uW TpomamHble KyJIbTYypbl 3aHHUMAOT MaclITaOHbBIE
IJI0LIaIM, TpeOyIolUe CYIeCTBEHHbIX 00bEMOB OPOCUTEIBHOM BOJIBI. {1 3TOr0 HEOOXOIUMBI
CPaBHUTEIBHO JCIIEBBIE CUCTEMBI, HAJEXKHBIE B OKCILIyaTallud, KOTOPYIO MOYKHO OCYILECTBUTH
Ha UHAYCTpHAJIbHON OCHOBE C IPUMEHEHHEM KOMIUJIEKCHOM MeXaHU3alluKu BCceX BUJIOB padoT.

[lepBble ONBITHI O BHYTPUIIOYBEHHOMY OpOIIEHHIO Hayainuch emé B 20-e rojsl
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MPOILJIOTO BEKA.

Hayunsle nccnenoBaHus CUCTEM BHYTPUIIOUYBEHHOTO OPOILLEHHMS NMPOBOAWINCH C Hadajua
OCBOCHUS 3eMeJIb HOBOTO OpolieHus B ['onogHo# cTenu Y30ekucrana, To ecTh B 60-¢ roasr 20
BEKa, a K 80-M rosaM moyiy4usiu MacmrTabHOe pa3BUTHE.

B cBo€ Bpems ImaBcpena3zupcoBXO3CTpOM BMECTE CO CBOMMH IOJBEIOMCTBEHHBIMU
MHCTUTYTaMH IIPOBOJMJI KOMIUJIEKCHOE€ H3YYEHHE MW MCCIECIOBAHME BCEX aCIEKTOB CHUCTEM
BHYTPUIIOUBEHHOTO OPOLIEHUS Ha OCHOBHOM MPOMAIIHON KYJIbTyp€E — XJIOMYaTHHUKE.

B 80-e roxel Habmronancs pocT IUIOMIAJEH OINBITHO-IPOU3BOJACTBEHHBIX YYacTKOB
BHYTPUIIOUBEHHOTO  OpPOLIEHHUs,  COBEPIICHCTBOBAJacCh  TEXHOJOTUS  MPOEKTUPOBAHUSA,
CTPOMUTENIBCTBA W OKCIUIyaTallMd TaKUX CHUCTEM HapsAly C paclIMpPeHUEM HATypHBIX,
1a00paTOPHBIX U TEOPETUUYECKUX HCCIICIOBAHHM.

OpnHako Janblile ONbITHO-NPOU3BOACTBEHHBIX YYaCTKOB J1€JI0 HE MOLLIO.

O06001enne ombpITa UCCIEIOBAHUIN MPOILIBIX JIET MOKa3bIBAET, YTO OCHOBHON MPHUYNHOM
OTCYTCTBHS BHEJIPEHHUs CUCTEM BHYTPHUIIOUBECHHOI'O OPOILICHHS SBIAETCS UX HEHAAEKHOCTH NPU
JKCIUIyaTallud W3-32 3aUJICHHUs] OPOCUTENBHBIX TPYyOOINPOBOAOB U CIIOKHOCTH, a 3a4acTylo, U
HEBO3MO>XHOCTH UX OYHCTKH.

Bropas Beckas nmpuiumHa — JOPOrOBU3HA, TO €CTh HA OPOCHUTENIBHOW IIJIOIIAAN CTPOUIIACH
OTZEJIBHO JpEeHaXKHasi CUCTEMA, IIOTOM, HE3aBUCUMO OT HEE, — OPOCHUTEIIBHAS.

C uenpio yCTpaHEHUS 3TUX OCHOBHBIX NMPUYHH, H3-32 KOTOPBIX CaMbIii BOAOCOEpETatonuit
cnoco6 opomenus He mnoxyumn passutus, HIIO CAHUWPU npeonoowcun ucnonvzosams
opocumenvhbie mpyoonpoeoosbl MaKice 8 Kaiecmsae u OPEeHaANCHbLX.

IlockonpKy  IpUMEHEHAa  INPUHLMNHAIBHO  HOBas, COBPEMEHHAs  KOHCTPYKLUs
OpPOCHUTEIBHO-IPEHAKHOIO0 TPyOOINpPOBOAA, OHA IO3BOJISET JIETKO OYMINATH €r0 IOJIOCTh OT
3anJICHUS.

Jlaniee MpUBOAMM OIMCAHUE KOHCTPYKIIMHM M MPUHIIUIIA paOOThl OPOCUTEIbHO-IPEHAKHON
CHUCTEMBI.

Cucrema coctoutr (cxema.l) U3 Kene300€TOHHOTO  JIOTKa-paclpeiesuTeNs C
YCTPOMCTBAMHU JJI IUIIO30BaHMs 10 JJUHE M BOJOBBITYCKAMHU JJIs HOJKIIOUEHUs TpyoO-
YBIQXHUTENEH, PACCTOSIHUE MEXKIY KOTOPBIMU ONpPEAENSIETCS ISl KOHKPETHBIX I'PYHTOBBIX
YCJIOBUM y4acTKa.

IlockonpKy B 3TOH CTaTh€ MBI pacCMaTpPUBAaEM TOJIBKO CaM IpEIJIaraeMblii METOH, TO
PacCTOSIHUSI MEKIY OPOCUTENbHO-APEHAXHBIMU TpyOaMu M IIyOMHY MX YKJIAQOKH JUIsl pa3HbIX
IIOYBEHHBIX YCJIOBUHI U Pa3INYHBIX CEIbXO3KYJIbTYp TOUHO HE yKa3bIBa€M. DTH yKa3aHUS MOTYT
OBITh IIPE/ICTABIICHBI B BUJI€ OTAEIbHBIX PEKOMEHIALUN BCEM 3aMHTEPECOBAHHBIM JIMIIAM.

B kauecTBe TpyO-yBIaXHUTENIEH MCIOIB3YIOTCS NMephOopUpOBaHHbIE JIBYCTECHHBIE TPYObI
n3 [IIIB ¢ rodpupoBaHHON CTEHKOW CHApy»XH M TJIaAKoW — BHYTpU. [loBepxHOCTH TpyO
MOKPBIBAETCS BOJIOKHUCTBIM CHHTETHYECKUM (PHIBTPOM U3 HUTPOHHOTO MOJIOTHA 3aBOJICKOIO
U3TrOTOBJIEHUS, HEMIOCPEACTBEHHO IOCIIE YKIAJAKH OOCBINAETCA 36pHUCTBIM (PUIBTPOM MO OOKaM
u cBepxy ciuoeM 20-30 cm.

TpyObl-yBIa)KHUTENH 3aKIaJbIBAIOTCS HE BBIIIE IIyOMHBI IIPOMEp3aHUsA, TO €CTh IS
V30ekucTaHa BO3MOXKHO HMX 3aKiaablBaTh He TiyOxke 60 cM, 4yTO HA€aTbHO MOAXOIUT MAJIs
XJIOITYAaTHHKA, TAK KAK OCHOBHAs Macca €ro KOpPHEW pacIonaraercs Kak pa3 B Ipelneslax 3TOU
[JTyOUHBI.

HavanpHble KOHIBI YBIAKHUTEJIEH MONKIIOYAKOTCA K JOTKOBOMY PAaCIpeNeIUTEIbHOMY
KaHally, BHYTPU KOTOPOrO0 Ha KaXKIbIH M3 HHUX MOHTUPYETCS BOJONPUEMHBIN (UIABTP
JErKOChEMHON KOHCTPYKLUHU, 00€CIeYNBAOLIEH NX BBICOKYIO PEMOHTOIPUTOAHOCTb.

Bropsle KOHIBI yBIaXHUTENIEH MOAKIIOYAIOTCS K TpyOe-cobupaTento ropupoBaHHOTO
tuna. MoHTax ux Mexay co00i MPOU3BOIUTCS MOCPEICTBOM YHU(PHUIIMPOBAHHBIX TPOMHUKOB U3
[II1B ¢ nnotHO# pa3bopHOi mocankoil. B Hauvanme coOuparens ycTaHaBIMBAaeTCS KOHTPOJIbHO-
CMOTPOBOM KOJIOJEL], a KOHEIl coOupaTelis MOJKII0YaeTCsl K KOJIOAIy, B KOTOPOM IIPOU3BOIUTCS
yIpaBlieHHuE PEKUMOM pabOThl CUCTEMBI B LIEJIOM.
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B KOHILIEBOM KOJIO/LlE MOHTUPYIOTCS JaTUYUKH YpPOBHEH [UIsi yCTAHOBJIEHHUs Hamopa
OPOCUTEIBHON BOJBI B YBIAKHUTEISIX IO MHUHHMAJIBHOMY M MaKCHUMaJlbHOMY 3HAYCHHUSIM;
JaTYUK YIpaBieHHs cOpOCOM TPYHTOBOW BOABI M BOJABI TPU MPOMBIBKE IOYBOTPYHTA;
MOTPY’KHOM Hacoc, oOecneduBaromMii paboTy cHCTEMBbl Kak 3aMKHYTOHW, M JaT4HK,
YIPAaBISIOMUN PEKUMOM TepeKauku cOPOCHOM BOJIBI AJIsl TOBTOPHOTO MCIIOIh30BAHUS.

[TonpoOHO KOHCTPYKLMS M HPUHLHUII pabOThl KOHILIEBOI'O KOJIOJIA TAaKKe€ MOTYT OBbITh
paccMOTPEHBI OTJEIBHO.

PaGota cetu B LeIOM CKJIaAbIBAeTCs M3 CIEIYIOIIMX ONepaluii: onpeaensercs miomaib
OJIHOBPEMEHHOI'O YBJIQ)XHEHHUS U B COOTBETCTBUM C HEW — YypOBEHb BOJBI B JIOTKE-
pacupenenurene. JlaT4uku noxaepKaHUS YPOBHEW HACTpauMBAIOTCA HA MAaKCUMAaJbHBIM U
MHUHHMMAaJIbHBIA Haropbl OpPOCUTEIBbHON BOJABI B yBIaKHUTENIX. OpocuTelbHas BOAA U3 JIOTKA-
pacnpenenuTens 4epe3 HMHAMBHMIyalbHble (UIBTPHI-BOJ03a00pHl  3aTeKaeT B  TpYObI-
YBIQXHUTENIHN, U3 KOTOPBIX NMPOUCXOJUT CMAuUBaHUE MOYBOTPYHTA JO JOCTUKEHUS BIAKHOCTU
100 % IIIIB, ecnu u3MepeHue nociaeaHeNd NTPOU3BOIUTCS BPYUHYO.

Ecnn xe nnsa msmepenus IIIIB ycraHaBiamBaroTCs AaTYMKH, TO OHM HACTPAUBAIOTCS Ha
MakcuManbsHoe 3Hauenue [II1B, t.e. 100 %, u MunumansHoe, 1.€. 70 %; Torna ux uHOpMaIUs
BBOJIUTCSI B aBTOMAaTHYECKYIO CUCTEMY YIIpaBJI€HUs peKUMOM opoiueHusd. [locne nocTmxeHus Ha
nepBoi 3axBarke ydactka nosst 70 % IIIIB BomomoamopHas meperopoaka IEPEHOCHTCS Ha
BTOPYIO MO3UIMIO U TaK Jajiee 0 3aBEpUICHUS MOJIMBA BCETO y4acTKa U JOBEIEHHUS BIIAKHOCTHU
KOpHeoOHuTaemoro cios nousorpysra g0 100 % IIIB.

Ecnmu »Ty BiaxsHocTe Tpebyercs Oecrnepe0OiHO MOAAepKUBaTh M jJaiee, TO B
COOTBETCTBUU C pacuéraMu 00BEM BOJ03ab0pa COKpaliaercs a0 TpeOyeMoil BeNTWYHHBI, NpPU
ATOM caMa cucTema OyJeT MpoaoIDKaTh paboTaTh B aBTOMATHUECKOM PEKUME.

Ecau xe nognepxuatrs 100 % III1B Het HeoOxoauMocTH, TO 3a00p BOJBI MIPEKpaIaeTCs
1 paboTa Bcel CUCTEMBI IEPEKIII0UaeTCsl Ha cOPOC OCTATKOB OPOCUTENIBHOW U TPYHTOBOM BOJBI —
a100 MpsIMO B KOJUIEKTOp, MO0 mepekaurBaeTcsi oOpaTHO B UCTOYHHUK BOJ03a0opa (KapTOBBIN
OpOCHTENb) — TUO0 BEpXHHUA, 1100 Ha TpaHHIle ¢ HIXKENeKallel kapToi.

TpyObl-yBIa)KHUTENM B KOHLIE OPOCHTEIBHOTO CE€30Ha HEOOXOAMMO IIPOMBIBaTh OT
HAHOCOB, JJIsi 3TOTO B JIOTKE CHUMaeTcs (GUiIbTp, B TpyOy 3aKiaabIBaeTCs MbDK, HapuMep, U3
MIOPOJIOHA, M MOJKI0YAETCsl HACOC I NMPOKA4YKH Kaxkaoro TpyOomnpoBoaa. Yucras nmpoMbIBHas
BOJa noaa€rcs u3 BoaoBo3a. IIbDK 1moj HamopoM nepeMelaercs Mo yBIAXHUTENIO, TONAJacT B
coOupareip U Aajiee B KOJI0Jel, OTKya U3BIEKAETCH.

DTOT Cmoco0 OpOIIeHUsT MOXET OBITh PEKOMEHIOBAaH B (EPMEpPCKUX H APYTUX
X03sHCTBAX HA HE MEIHMOPHPOBAHHBIX 3EMIISIX, KOTJa BCTa€T BOMpPOC M 00 OpOIICHHH, U O
npeHaxe. OObeAUHUB 00€ CHUCTEMBI B OJHY, IOJIy4ae€M BBICOKOTEXHOJOTHYHYIO, BOJO- H
3aTpatocOeperaronryr CUCTEMY METHOPAIINH YUacTKa.

Takxe Ha yyacTkaX, KOTOpbIE yXe ObLIM KOrAa-TO JPEHUPOBAaHBI, HO APEHAXX BBILIET U3
CTpost U TpeOyeT KamuTaabHOTO PEMOHTA, MBI PEKOMEHAyeM HE PEeMOHTHPOBATH €ro, a OTAaTh
MpeANOYTEHUE HAllIE HOBOW OPOCUTEIIbHO-IPEHAKHON CUCTEME.
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OLIEHKA NOrPEWLIHOCTU USMEPEHUA MAJbIX ANHAMUYECKUX
AABJIEHUUN (CKOPOCTM)

II.U. Knvtues, C.A. baxpamos, M.M. Myxamaoues, A.B. bypoo,
B.M. ®@ainboim, E.B. Bacunenxo
HIIO «Axaoemnpubop» AH PY3, Tawml TV

na ycrnosuii pabomul pacxooomepos Ha HANOPHBIX MPYOONPOBOOAX HACOCHBIX CMAHYUL
nposedeHa OYeHKa NocpeuHocmenl usmepenus OUHAMUYECK020 0ABNeHUs OJid PA3IUYHBIX MUNO8
oamuukos. Ilonyueno, umo nozpewinocmu usmepeHuss OUHAMUYECKO20 OdGNeHuUs (cKopocmu)
cocmassam 01 NePeHOCHO20 YIbMpPa38yK08020 pacxooomepa He menee 1 %. Iloepewnocmu
UsMepeHusi MAaHoMempuieckoeo cnocoba, 6Oe3 yyema nocpewHocCmu nepexooa K cpeoHel
cKkopocmu  800bl, cocmasam Ol Oua@ppacmMeHHvlx MaHomempos okono 3-4 %, a ona
AHCUOKOCMHBIX OUuagppazmennvlx Mmanomempos ne bonee 1 %.

B Hacrosimee Bpemsi BOINPOCHI JHEPro- U PECypcoCOCpex eHUS MPHOOPETAIOT BCe
OOJIBIIYIO0 aKTyaJIbHOCTh. B HaleM pernoHe 3TOT BOMPOC OCOOCHHO Ba)K€H ISl TAKOTO pecypca
KaK TIOJIMBHAS BOJIA.

Kaxk u3BecTHO, 3HaUUTEIbHAS YaCTh MOJMBHOM BOJBI JOCTABIISETCS C TOMOIIBIO KPYITHBIX
HacocHBIX cTaHIui (6omee 1000), Ha MHOTHUX M3 KOTOPBIX MPHOOPHI pacxojia BOJBI BEIpabOTaIH
CBOI1 pecypc U TpeOyIOT 3aMEHBI.

OcoOeHHOCTH H3MEpPEeHHUsI pacxojla BOJbI Ha HAMOPHBIX TPyOOMPOBOJAX HACOCHBIX
CTaHIUHA - 3TO JNOCTATOYHO Oonbimme ruapoctaTudeckue AaBieHus (mo 200 klla), Gombiiue
pacxoisl BOJBI MMPU CKOPOCTSAX Te€UYCHHS OT 1 710 3 M/C M, COOTBETCTBEHHO, MAJIble TMHAMHYECKHE

-132-



nasyienus (ot 0,5 o 4,5 klla).

OreHka MOrpenHocTed U3MepeHUs AMHAMUYECKOTO JaBlIeHUs (CKOPOCTH U pacxojia) Ams
yCIIOBHUH pabOThI HA HACOCHBIX CTAHIIUSX SBJISICTCS IEIBI0 HACTOSIIEH PabOTHI.

B oOmem ciyyae 1 wu3MepeHUs MaiblX JHHAMHYECKUX JaBleHUN Haumbolee
MEePCIIEKTUBHBI MAaHOMETPUYCCKUA M YIBTPA3BYKOBOW CHocoObl. MaHOMETpHUYECKUH CIocob
HMMEET JIBE CXEMBbI peain3aluu. B mepBoM umepsieTcs pa3aenbHo NoJHOE (THAPOIMHAMUYECKOE)
napieHue P W ruapocTaThueckoe (Mbe30METPUUECKOe) JaBiieHue Pr pa3HOCTh KOTOPBIX
MpeJICTaBIsAECT TMHAMU4YecKoe nasienue AP [1, 2].

Bo BTOpOii cxeme HEemocpeICTBEHHO M3MEPSIETCs Pa3HOCTh JaBICHUN (IuadparMeHHBIN
MaHOMET) - )KHJIKOCTHBIN, MEMOpPaHHBIN), WIH

AP =P - P. = o *p*V/2 = p*g*Ah (1)

rae o - Kod3(pPUIHMEHT, YYUTHIBAIOMUA TPOPUIbL CKOPOCTH MO CEYEHHUIO TPYOBI, WU
Kod(pPUIIMEeHT mepexona OT CKOPOCTH BOJABI B JTAHHOW TOYKE CEUEHHUS V K CPEeIHEH CKOpOCTH
BOJIBI B TOM CEUEHUH V¢, p - TIIOTHOCTh paboueil )KHUIKOCTH, B KHUIKOCTHBIX AHadparMeHHBIX
MaHoMeTpax (0OBIYHO, PTYTh); Ah - CKOPOCTHOM HAIOP, MPOMOPIHOHATBHBIN AP.

JInst HaTISITHOCTH 3aBUCUMOCTD Mexny Ah (AP) v v nis Boabl npuBeneHa Ha puc.l. [lpu
aToM, eci Ah B cM u AP B klla, To CBSI3b MEXKITY HUMH JIJIs1 BOJIBI HUMEET BU/T

AP[xIla] = Ah/10.2 (2)

B mHacrosimiee BpeMs Ha pBIHKE TNPENJaraloTCs pa3IuYHbIC THUITBI JAuadparMeHHbIX
MaHoMeTpoB. OJHaKo Jaxe MeMOpaHHBIE BBICOKOTOUHBIC MuadparMEeHHbIE MAaHOMETPHI THUIIA
JAM/I331 npu u36sITounbix gaBieHusx nopsiaka 200 xlla B quanazone ot 0,5 mo 10 xIla maror
MOrPEUTHOCTH nopska oT 8 10 3 %.

B xuakocTHbIX AuadparMeHHBIX MaHOMETpax AP mpomopruoHaIbHO Pa3HOCTH BBICOT
CTONOOB pabouel KUAKOCTH M €€ TUIOTHOCTU. T.e. MOrpemHocTh u3MepeHus 4P onpenensercs
MOTPEIIHOCTRI0O M3MEpPEHUsI BBICOTHI cTON0a paboueil >kuakoctu. Hampumep, A pTyTHBIX
nuadparMeHHBIX MAaHOMETPOB B J1a0OPATOPHBIX YCIOBHUAX TOYHOCTH OTCUYETA COCTABISIET OKOJIO
0,1 MM, a B pabounx ycioBmsx - okomo 2 mm. s pryta (p=13595,1 kr/m°) npu AP=10 kIla
JuHamMu4deckas Beicota paBHa 102/13,6=7,5 cMm, T.e. B pab04YHNX yCIOBUAX NOTPEIIHOCTh COCTAaBUT
(2/75)*100=2,7 %. OtmeTuMm, 4YTO ecnu Obl paboueil JKUIKOCTBHIO SBJISIaCh BOJAA, TO
JUHamMu4deckas BblcoTa coctaBuia Obl 102 cM, WM mpH TOM K€ TOYHOCTH OTCUeTa 2 MM, a
norpemHocTs u3Mepenus (2/1020)*100=0,2 %, cooTBercTBeHHO, 1isi AP=>5 klla morpemnoctu
u3MepeHus cocTaBsT ansg prytu [2/(510/13.6)]*100=5,3 % , a nns Boast 0,4 %, T.e. OHU MEHbIIIE,
YeM Yy BBICOKOTOYHOIO MeMOpaHHOro MaHomeTpa. OgHaKoO H3-3a BPEJHOCTH PTYTH, PTYTHbBIE
nuadparMeHHble MaHOMETpPBI HCIOJNB3YIOTCS B HACTOAILIEE BpEeMs B KadyecTBE STAJTOHHBIX
71a00pPaTOPHBIX YCTPOMCTB.
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Puc. 1 - 3aBucuMocTh TUHAMHUECKOU BBICOTHI A/ OT CKOPOCTH T€UEHHUSI V I BOJIBI.

B cBa3u ¢ 3THM, mNpomoIDKamTCs pabOThl MO CO3MAHWIO HOBBIX KOHCTPYKITUH
nuadparMEeHHBIX MaHOMETPOB, B YaCTHOCTH, OBUIM MPEMJIOKEHB KOHCTPYKTHBHO HaumOolee
3¢ dexTuBHBIE MaHOMETPHl W AuadparMeHHbIE MAaHOMETPBHI C BO3AYIIHBIM OOBEMOM MEXIY
MeMOpaHHBIM JAaTYHKOM JAaBJICHUS U KUIKOCTHIO (M. puc.2 a, 0).

H

Plff P;T-
0)

Puc. 2 - Cxembr MaHoMeTpa (a) 1 tupManomeTpa (6) ¢ BO3TYIIHBIM IPOMEKYTKOM.

AHanu3 cXeMbl Ha PHC. 2a TOKa3bIBAET, YTO B HUX, KPOME MOTPEIIHOCTEH TaTuhKa UMEET
MECTO JIOMOJHUTENbHAs orpenHocTb. OHa 00ycIoBIeHa TEM, YTO MPU U3MEHEHUH JaBlieHUs P
Ha AP naBneHHe B BO3AYLIHOM O0OBEME U3MEHSETCS TOJBKO Ha Benwuuny APy=AP-p*g*Ah,
BCJIEJICTBHE TOJbEMAa >KMJIKOCTH Ha BBICOTY Ah. T.e. mpu HaIMUUM BO3AYIIHOTO MPOMEKYTKa
Bcerna APy<AP. OtHomienne Py/AP 0o4eBUIHO XapaKTepU3yeT ATy JOMOJHUTEIbHYI0, B 00IIEM,
Kak OyJeT IMOKa3aHO HIKE METOJMYECKYI0 MorpemHocTs (cm. puc. 3). Kak BuaHO, 3Ta m0-
TPEIIHOCTh UMEET CJIOXKHBIN XapakTep W 3aBHCHUT KaK OT IMOJHOTO JABIICHHS, TaK U OT JJIHUHBI
TpyOKu H.

W3 puc. 3 Takxke clieayeT, 4To AJIS YMEHbBIICHHs 3TOU MOTPEIIHOCTH HEeoOXoaumMo OpaTh
TpyOKH MEHbIIEH JUIMHBI, HAIPUMEp, KeJIaTelIbHO, YTOOBl OHA He mpeBbimana 30 cM, Ipu 3TOM
METOJUYECKasl MOrpemHOCTh He TpeBbICUT 0,5 %. AHanu3 MOKa3bIBaeT, UYTO 3Ta MOTPEIIHOCTH
HMMEEeT MeCTO M JUIsl [uaparMeHHOro MaHOMETpa, MPEICTaBICHHOr0 Ha puc. 26. B atux cxemax
TaKk)ke HUMEeTCS TOTPEIIHOCTh, OOYCIOBJICHHAs pAacTBOPEHHUEM BO3[yXa, OJHAKO OIICHKU
MOKa3bIBAIOT, 4TO €€ BiausHHUE HEe MpeBbICUT 0,2 %.
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Oasnenune P, KMNa
Puc. 3 - OTHomeHue AaBieHNs BO3ayXa (JaBieHHe, KOTOPOE MOKa3bIBAET IaTYUK) K
JABJICHUIO P B )UIKOCTHU MIPH PA3IMYHBIX JIMHAX L TpyOku MaHomeTpa (puc. 2a)
IIpY HaYaJIbHOM JaBJeHHH Bo3ayxa B TpyOke Py = 100 kIla (okoro 1 ar).

Ha puc. 4. npuBenena cxema auadparMeHHOTO MaHoMeTpa, paspaboranHoro B HIIO
«Axagemnpubop» AH PY3 coBmectno ¢ MacTuTyTOM BOoHBIX pobaeM AH PVY3. Kak BuaHo, OH
npejacTaBiseT co0oil «mepeBepHyThI» U- 00pa3Hblii aAunadparmeHHblid MaHometp. [lpu Takom
pAacTIONIOKEHUH BXOJHBIX TpyOOK (HMKe pabodyero o0BeMa) TOABISETCS BO3MOXKHOCTH
UCIIOJI30BAHMS B KaUeCTBE «paboyeil )KUIKOCTH» raza Uid BO3IyXa.

PaccMoTpuM COOTHOIIEHUS MEXIY J1aBICHHEM U BBICOTOM CTOJI0A «OKUAKOCTH» JJIs 3TOTO
«BO3AYLIHOTO» AMapparMeHHOro MaHoOMeTpa (CM. puc. 4).

Pa6ora Bo3aymHOrOo AumadparMeHHOr0 MaHOMETpa MPOUCXOAHT CICAYIOIIUM 00pa3oMm.
Yepes natpyOku 3 u 4 oJHOBpeMEHHO (00ecrieunBaeTcsi BEHTHIAMH, HE TOKa3aHHBIMU Ha puc. 4)
B U- oOpa3nyto TpyOKy mogaeTcsi BoJa, OJ AaBJI€HHEM P; Ha BXOJ 2, U TOJ AaBieHHeM P, Ha
BxoA 3. [lycte naBnenus P u P, paBHBI, TOT/Ia BOoJa B 000MX KOHIAX TPYOKH MOJAHHMAETCS Ha
HEKOTOPYIO OJIMHAKOBYIO BbICOTY (JinHMs 0-0), mpu 3TOM BO3AyX CXKaT 10 AaBieHus Py=P1=P2.

Jlanee, mycTh AaBJIeHHE BOJABI HA BXOA€E 3, mOoBbIcUIOCh Ha AP. [Ipu 3ToM Boga B mpaBoM
KOJIEHE OTHOCUTENIbHO JIMHUM paBHOBecHs 0-0 HauMHAET MOJHUMATHCS, a B JIEBOM KOJIEHE OIIyC-
kaTbcs. [Ipu omyckanuu ctoa6a BOABI B IEBOM KOJICHE HAYMHAET YBEIIUYMUBATHCS TUIPOCTATHYC-
CKas BBICOTA, YTO MPUBOJUT K YBEIUUYCHUIO JIaBIICHUSI B 00beMe BO3TyXa.

Puc. 2 - Cxema ONpPCACIICHUA 3aBUCUMOCTU MCKAY PAa3HOCTHIO JIaBJICHUM U BBICOTOM croiba
(GKUIAKOCTH» B «BO3AYLIHOM» I[I/Ia(bpal"MeHHOM MaHOMCECTpCE.
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OTOT mpouecc MPoJOJIKAETCS O HACTYIIJICHHS] HOBOTO COCTOSIHUSL pPAaBHOBECHUS, IIPU 3TOM
BO/Ia B MPABOM KOJIEHE MOJHUMETCS Ha HEKOTOPYIO BBICOTY /i, @ B JIEBOM KOJIEHE OIYCTUTCS Ha
h1. B cOCTOSIHMHM HOBOTO PaBHOBECHS HIMEEM JIJIsl TIPABOTO KOJIEHA YpaBHEHHUE.

AP =AP, +AP, (3)

rae AP, - naBiaeHue ctonbda BOIBI BRICOTOM A1; A Py - yBelIHMYeHUE NaBICHUS B 00beMe
BO3/IyXa HaXOJAIIerocs B TpyOke.
J11st JIeBOTO KOJICHA UMEEM ClIeyIolee ypaBHECHUE PAaBHOBECHS.

AR =AP, (4)

rae AP, - naBieHue ¢T0J10a BOIBI BEICOTOH /1.
Tak kak yBenudeHHE IaBIEHHWE BO3AyXa B IMPABOM H JIEBOM KOJEHE OJMHAKOBO, TO
noactasisisa 3HadeHne APy u3 (4) B (3) v y4uThIBas, 4TO NP OJUHAKOBOM JTHAMETPE TPYOOK.

AP\=p*g*h, (5)
APy=p*g*h, (6)

TAc p - INMOTHOCTD KUIKOCTU (BOI[LI) H g - YCKOPCHUC CBO6OI[HOI‘O nmagcHu:A MoJiyuacm.
AP=p*g*(hi+hy) (7)

Kak Buaum, mapaMmeTphl BO3yXa B JaHHOE YpaBHEHHE HE BXOJSAT, a, CIEJAOBATEIbHO, HE
BIIMSIIOT «a CymMMmy hi + h2.

OTMeTuM, 4TO B PTYTHBIX AuadparMeHHBIX MaHOMETpax umMeeM (OopMyITy aHAJIOTHUYHYIO
(7), TOMBKO p - ITO IIOTHOCTH PTYTHU, a Al W h2 - BBICOTA MOJHSATUS U OMYCKaHUS PTYTH B
KoJIeHaX. M0XHO OTMETHUTh, YTO T.K. MapamMeTphl «paboueil >KUIKOCTH» (BO3/yXa) HE BXOJMST B
(7), To U3MEHEHUE TeMIEepaTyphl, WIH YMEHBIIICHUE MacChl BO3AyXa 3a CUET €€ pacTBOPEHUS B
BOJIE, a TAKXKE B OOIIEM Cilydae XapaKTep CKaTHs BO3JyXa HE BIHUSAIOT Ha Pa3HOCTh BHICOT. [Ipu
3TOM TOYHOCTh TakKoro auadparMEHHOr0 MaHOMeTpa OyJeT NpPONOpIHOHAIbHA TOYHOCTH
OTCYETAa BBICOT CTOJIOOB BOJBI, M B JHamna3oHe JIUHAMHYeCKUX naaBiaeHuii mo 10 kma ero
MOTPEIIHOCTU OYIyT MEHbIIIE, YeEM Y PTYTHOTO AuadparMeHHOTO0 MaHOMETpa.

PaccMoTpuM Temeps 11 cpaBHEHMsS TOYHOCTH YJIBTPa3ByKOBOTO pacxojomepa, pabdo-
TAIOIIETO M0 MPUHIUIY U3MEPEHUSI BPEMEHU MPOXO0KICHUSI CUTHAJIOM 3aJaHHOTO paccTOsHUS L
(cM. puc. 5).

CxopocTb 3ByKOBOT0 curHana Vx Bosib ocu OX uMeeT JBe COCTaBISAIOIINE U paBHA

Vx = Va*sina + Vecosp (8)
rae Va ckopocTh 3ByKa B BOJI€, BEKTOpP KOTOpPOro cocTaBiseT yroia o k ocu OX, Vy -
nepeMeHHasi 10 CeYSHHIO M HampaBlIeHHas o]l yrioM S kK ocu OX.

Puc. 5. Cxema onpenenenus cpeiHeil CKOpOCTH BOJIbI YJIbTPA3BYKOBBIM CIIOCOOOM.
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Wnu, paccTostnue L npu ABUKEHUHU 3ByKa U3 TOUKU A B TOUKY 5 paBHO
4 1
L=J‘Va*cosa*dt+jVa*cosﬂ*dt 9)
0 0

rAe f; - BpeMsl MPOXO0XKJAEHUs 3ByKa U3 TOUKU A B TOuky b. [lpu nBuxkeHUM 3ByKa H3
TOYKHU b B TOUKY A UME€EM ypaBHEHHUE

ts t
LzjVa*cosa*dt—IVa*cosﬂ*dt (10)
0 0

Berauras u3 (9) ypasuenue (10) u yuntsiBas, uto Va, o 1 f/ TOCTOSSHHBI U UCIIOJB3YS
TEOpPEeMy O CPEIHEM I CJIaraeMoro CKOPOCTH BOJIBI MTOTYYUM, UTO CPEIHSS CKOPOCTh BOJBI V' B
cedeHnH TpyOsl TuameTpoM D paBHA

V=Va*coso *{2-1/)/[(t2+t/) *cosp] (11)

Kak BUIHO, TOYHOCTB yJIBTPa3BYKOBOTO PAaCX0J0MeEpa 3aBUCUT OT TOUHOCTH ONPEIEICHUS
MIPOMEKYTKOB BPEMEHH 1, t2, ¥ YTIIOB a, fi.

B nepBoM npulOnmkeHUM yroia o paBeH OTHOLICHUIO MPOEKLIHMHU CKOPOCTHU BOABI V' K
CKOPOCTH 3BYyKa B BoAe Va, uinu

a=arctg(V*sinp/Va) (12)

[Ipu V=4 m/c u Va=1453 m/c, naxxe 6e3 ydera f mosrydyaem, 4TO yroJl ¢, HE 3aBUCSIIHI OT
nuametpa TpyOsl D 6yaet nopsiaka 0,3 © win ¢ BRBICOKOW TOYHOCTBIO, MOXHO MPUHSTH, YTO
Cos a=1. TlorpemHoCTh BHOCHUMYI H3-3a HETOYHOTO OTpEICICHHs yria [ WUCKIYAlT B
CTAllMOHAPHBIX YJIBTPA3BYKOBBIX pacxoJioMepax 3a CuUeT KaJuOpPOBKHM B UCIHBITATEIbHBIX
OacceifHax, a B MEPEHOCHBIX OHA OCTAETCS, T.K. MPU 3TOM YyTOJ f ONpeAenseTcss KOCBEHHO, U3

(bopMyIibL
ta(90-B)=h/(2D) (13)

rje i - HeKoTopas U3BeCTHas 0a3a MEXy IPUEMHUKOM M UCTOUYHHUKOM, paclojaraéMblx ¢
OJIHOH cTOpOHBI TpyOBl. B mepBoM mpuOIMKEHUU OTHOCHTENbHAs MOTPEIIHOCTh ONpeaeIeHUs
yTia f npornopuroHaibHa TOYHOCTH OTpezesenus h um

AB/B=Ah/h (14)

Tak mpu A=200mMm u 4h = 0.2 MM TIOJIydyaeMm, YTO OTHOCHUTEIbHas TOTPEIIHOCTHh
onpenenenus f Oyner paBHa 1 %. T.e. MNOrpemrHOCTH TMEPEHOCHOTO YIBTPA3BYKOBOTO
pacxozoMepa, CpaBHUMBI C TOTPELIHOCTIMUA MAaHOMETPUYECKOTO croco0a.

B 3akiroueHre MOKHO OTMETHUTD ClIeayIoIee:

1. [TorpenrHOCTH U3MEpPEHUST TUHAMUYECKOTO JIaBJICHUS IEPECHOCHBIMH YIIbTPa3ByKOBBIMHU
pacxomoMepaMu OyayT COCTaBIATh MpakTU4YeCKu He MeHee 1 %.

2. B nmnadparMeHHBIX MaHOMETpPax C BO3IYIIHBIM OOBEMOM MEXIy BOJOW U JaTIYNKOM
MPU y4YeTe METOJMYECKOW OMMOKHU MOTPEIIHOCTh U3MEPCHUS MaJIBIX TUHAMHYCCKUX JaBIICHUM
OyZIeT B OCHOBHOM ONPEIEIATHCS TOUHOCTHIO JaTUMKA JABJIICHUS | JIJIS TIPEIIaraeMbIX Ha PhIHKE
BBICOKOTOUYHBIX JATYUKOB COCTABHUT O0K0I0 3-4 %.

3. B mpeanaraemoM «BO3AaymrHOM» auaparMeHHOM MaHOMETPE TOYHOCTh OMpPEIEIsICTCS
TOYHOCTBIO OTCUETa BBICOTHI CTOJI0A BOJBI, U JUII €MKOCTHOTO CIIOCO0a OIMpe/eCHUs BBICOTHI
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MOXETT COCTaBUTh nopsijka 1 %.

4. Ecnu yuecTh, YTO KOHEYHOM 3a7aueii SBJISIETCS ONpeIelICHUE Pacxo/1a BOJIbI, TO MOKHO
OTMETHTbh, YTO B MAHOMETPHYECKUX CIIOCO0AX J00ABISAETCS MOTPEIIHOCTD ONPECIICHIS CpeaHeH
CKOPOCTH BOJBI, B TO BpEeMs KaK YJIbTPa3BYKOBOW CIOCOO OIpeAessieT HEMOCPEICTBEHHO
CPEIIHIOI CKOPOCTH BOJIbI B CEUCHUH.

5. B 1enom, B KadecTBEe CTAI[MOHAPHBIX pPAaCcXOJOMEPOB Ha HACOCHBIX CTaHIUAX
11eJecOo00pa3HO MCIOIB30BATh KHUAKOCTHBIE («pabouas MHUAKOCTB» - BO3IyX) AuadparMeHHBIC
MaHOMETphI. [lepeHOCHBIC YIBTPA3BYKOBBIC PAcCXOAOMEPhl MOTYT OBITh HCIIOJIb30BaHbI IS
KaTMOPOBKM M KOHTPOJISI CTAllMOHAPHBIX PACXOJOMEPOB, OJHAKO Ui TeX M IPYTHMX OCHOBHAs
KaJMOpOBKa JIOJDKHA MPOBOJIUTHCS B UCTIBITATEIBHBIX OacceifHax, 00eCeYnBaIONINX TOCTATOYHO
OOJIBIION AMAMa30H PACXOOB BOJIBI.

JIMTEPATYPA:

1. Kpemnesckuit I1.II. PacxomoMepbl M cUeTUMKH KonudecTBa BemecTs: CIpaBOYHUK. -
CII6.: ITonutexnuka, 2002.

2. JIatxep B.M., [IlpynoBckuit A.M. TI'mapaBiuueckoe MoaenaupoBanue. - M.:
Oueproaromusaat, 1984.

YK 338:626.83

ANHAMUKA UBMEHEHUA XAPAKTEPUCTUK OCHOBHOI'O
ObOPYOAOBAHUA CUCTEM MALLMHHOIO BOAONMOABEMA

O.4. I'nosaykuii, P.P. Ipzames, @.A. bexuanoe, X.X. Xonmamoes
CAHUUPH

Maxkonaoa nacoc cmanyuaniapnune acocutl YCKyHAIapu ainacocosuuuoa Uoan YuKul
103 Oepuliy SXMUMOIUOA2U CABONIAD KUCMAH KYPUIMOKOA.

B cmamove pacemampueaencs 4acms 60npocoe npu 3ameHe OCHO6HO20 060py00661ﬂuﬂ
HACOCHbIX cmam;uﬁ npu 6€PpoOANHOCMHOM npoyecce nOGp@Ode@HUﬂ.

Part of questions is considered In article when change the main equipment pumping
station at random processes of the damage.

B Pecnybnuke Y36ekuctan no 50 % 3emens (CBbINIE 2 MIIH ra) OpOIIAETCS CUCTEMaMHU
MamuHHOTO Bojmonoasema (CMB), momyuuBmmmu pasButue ¢ 60-X TOJOB B YCIOBHSIX
CPaBHUTENBHO JCIICBOU 3JIEKTPOIHEPTHH, IPYTHX SHEPTOHOCUTENENIeH, CaMUX HACOCOB.

B coBpeMeHHBIX 3KOHOMHUYECKHX YCIOBHSX, JHOepanu3aliy LIeH Ha dHEPrOHOCHUTEIH,
THICSTYEKPATHOTO YBEIMYCHUS CTOMMOCTH HACOCOB OCTPO CTaBSTCS BOMPOCH BHEIPEHUS
MPUHILUIIAAIBHO HOBBIX, HAEKHBIX PEKUMOB 3KCIUTyaTallMd Ha OCHOBE YTOUHEHHUS ITUHAMHUKU
M3MEHEHHUS XapaKTepUCTUK OCHOBHOTO 0bopynoBanus CMB.

OCHOBHBIM 00BEKTOM PACCMOTPEHHS HAYKH O HAJEKHOCTHU CIYKHUT PabOTOCTIOCOOHOCTH
0o00pyZ0BaHMs C TEYECHHEM BPEMEHH, T.€. €r0 «COCTOSHUE, MPU KOTOPOM OHO CIIOCOOHO
BBITIOJIHATH 3aJjaHHble (DYHKIUU ¢ TapaMeTpaMu, YCTaHOBIEHHBIMU TPeOOBAaHUSIMU TEXHUYECKOU
nokymeHtauum»  [1,2]. HamexxHocTh, Kak CBOHCTBO  HW3JENUS  COXPAaHITH  CBOIO
paboTOCIIOCOOHOCTh B TEYEHHE TPEeOyeMOro MPOMEXYyTKa BPEMEHH, MOXET pacCMaTpUBATHCS
MpU HENpPEepHIBHONH paboTe o00OpyJoBaHUS C TEUCHHEM BpeMeHH (0€30TKa3HOCTb) H ¢
HEOOXOAMMBIMHU MEPEPHIBAMHU JIJISI TEXHUIECKOTO 0OCTY)KMBAaHUS U PEMOHTA (JIOJITOBEYHOCTH ).

CrnenoBaTensHO, cCeU(DUUSCKUMU OCOOCHHOCTSIMU BOIIPOCOB HA/IC)KHOCTHU SBIISIIOTCS:

- (hakTOp BpEMEHH, TaK KaK OI[EHUBAETCS M3MEHEHNE HaYallbHBIX TapaMeTPOB B Mpolecce
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AKCIUTyaTalHu;
- Ipeackazanue (IpOrHO3UpPOBAHUE) MOBEICHHS 00BEKTa C TOUKU 3PEHHSI COXPAHEHHS €ro
BBIXO/IHBIX TAPAMETPOB.

[TorToMy Hayka O HaJC)KHOCTHU HE PACCMATPUBAET BOMPOCHI JOCTHKEHHUS OTPEICICHHOTO
YPOBHSI IapaMeTpPOB HACOCOB (MOIIHOCTH, K. M. JI., IPOU3BOJUTEIBHOCTH), 3TO 3ajlaya APYrux
HayK, a pacCMaTpUBAET MPOLlecC M3MEHEHHS ITUX MOKa3aTelel ¢ TeYeHHeM BPeMEHHU.

OcHOBHOHM 3ajavyell TpPaKTUKH B paccMaTPpUBaeMOW O00JacTH SBJSETCS HW3BICKAHHUE
HauOoJiee pallMOHANBHBIX MYTEH MOBBIIICHUS HAICKHOCTU U JTOJITOBEYHOCTH. MOKHO yKa3aTh Ha
TPU T€HEPAJIbHBIX HANPaBJICHUs, 00bEIUHSIONUX PAa3TMYHbIE METObI MTOBBIIICHUS HAJIEKHOCTH:

1. IloBbillieHHE COMPOTUBIIEMOCTH HACOCOB BHEIIHUM BO3AeHcTBUsAM. Crofa OTHOCSTCS
KaK METOJIbl CO3JaHUs MPOYHBIX, KECTKUX, U3HOCOCTOMKUX Yy3JIOB 3a CYET UX pPallMOHAIBHOU
KOHCTPYKIIMH, TaK U MPUMEHEHHWE MaTEpPHAJOB C BBICOKOH MPOYHOCTHIO, M3HOCOCTOMKOCTBIO,
AHTUKOPPO3UOHHOCTBIO, TEIIIOCTOMKOCTBIO U JIP.

D10 HampaBieHHWE OOBENUHSIET BCE TE HOBEHIIME JOCTIKEHHs B  00JIacTu
KOHCTPYUPOBAHUSI M TEXHOJOTHHM, KOTOpPbHIE IO3BOJISIIOT YBEIWYUTh CTOMKOCTH Y3J0B U
MEXaHU3MOB K BO3JICHCTBUIM, XapaKTEPHBIM JIJIsl JAHHOTO THUIIA HACOCOB.

OnHako BO3MOKHOCTH COMPOTHBIICHUS] HEOIArOMPUSATHBIM IpolieccaM He Oe3rpaHUYHBbI.
Het coBepiieHHO HEM3HAIMUBAIOUIUXCS MAaTEPUATIOB, MPAKTUYECKH HEBO3MOXKHO O0ECIEYUTh BO
BCEX MEXaHHM3Max TOJIbKO KUAKOCTHOE TPEHHE, HET MaTepuajoB, KOTOPbIe HE 1e(POPMUPOBATIUCH
OBl U HEe U3MEHSIU CBOUX Pa3MEpOB MPHU KOJEOAHUU TEMIIEpaTyphl U T.1.

Kpome TOro, MCTOYHMKM BHEIIHUX U BHYTPEHHUX BO3JCHCTBUN Ha HACOCHI OCTAIOTCS U
TpeOOBaHUS K BBIXOJHBIM TIapamMeTpaM BCE BpEeMsS TMOBBIMIAIOTCSA, MOXHO CKas3aTh, 4TO
MepeyucieHHble MeTOAbl OOphOBl ¢ HEONArONMpUSTHBIMM BIUSHUSAMU HEOOXOJUMBI, HO
HenocTaTouHbl. OHU OTPaHUYCHBI YPOBHEM Pa3BUTHUS TOW UM MHON 00JIaCTU TEXHUKH.

2. M3onsiiiuss HacOCOB OT BPEIHBIX BO3JCUCTBUM IyTEM BUOPOM3ONSAIINM, 3aIIUTHI OT
3ambUICHUS M 3arpsA3HEHUS] MOBEPXHOCTEH, CO3/JaHUs CHEIUATbHBIX TEeMIEPATyPHBIX YCIOBUN U
BJI&YKHOCTH, TPUMEHEHHUS AaHTUKOPPO3HOHHBIX OKPBITUH U T.[I.

Bo Bcex 3TuX ciaydasix y3/bl U 3JIEMEHTBI HACOCOB H30JIMPYIOTCS OT BPEAHBIX MPOIECCOB
U co3marTcsa Oojee OMarompusATHBIE YCJIOBHUS Mg paboTel HacocoB. Cioma k€ OTHOCSTCS
panuoHaIbHBIE METOIbl PEMOHTa U OOCHYXMBaHUS, KOTOpBIE 3a CUET MPOPUIAKTUYECKHUX
MEpOTIPUITUH W BOCCTAHOBJICHHS yTpPa4eHHOHW pPabOTOCTIOCOOHOCTH YyMEHbBIMAatoT 3(PdeKT oT
BIIUSIHUS HA HACOCHI BPEIHBIX MPOIECCOB. M30isIus HACOCOB OT BHENIHUX BO3ACHCTBUIA
MOBBIIIAET UX PabOTOCIIOCOOHOCTD, OJJHAKO 3TH BO3MOKHOCTH TaKKe OTPaHUYCHBI.

3. [IpumeHeHne TPUHIUIIA CaMOPETYJIUPOBAHUS, KOTJa MPU MOMOINH CIEIUaTbHBIX
YCTPOMCTB aBTOMAaTHYECKHM BOCCTAHABIMBAIOTCS YyTpaueHHble (YHKIMU U pearupyroT Ha
BHEIIIHWE BO3MYILEHUS, SBISETCS HOBBIM HAMpAaBICHHEM B CO3JaHUU CIIOKHBIX CHCTEM U
HAaCOCHBIX arperartos [2].

DTO HampaBlICHHE UMEET MPAKTUYECKU HEOTPaAaHUYCHHBIC BO3ZMOXKHOCTH IO MOBHIIICHUIO
HAJEeKHOCTH M JIOJTOBEYHOCTH JJI HACOCOB JIIOOOM CJIOKHOCTH, 4YTOOBI 00ecIeunBaTh
HEOOXOIUMYI0 TUHAMUKY U paboTocniocooHocTs CMB.

[Ipu KOHCTpyHpOBaHWM KaKA0W OOJBINON CHUCTEMBI BHAYaJIE JOJDKHA OBITH OMpeiesicHa
ee 1menb. Dopmanu3ys MOCTAHOBKY 3aJadd, MOXHO TOBOPUTh, YTO I€db CHCTEMBI - 3TO
JOCTH)KEHHUE €10 HEKOTOPOTO MPEANOUYTUTENBHOIO COCTOSHHUS.

Tak npu KOHCTPYUPOBAHUU KaXkKIOW CUCTEMBI MPAKTHYECKU UMEETC OECKOHEYHOE YUCIIO
pelIeHui, TO MOXHO TOBOPHUTH O HEKOTOPOH BepoATHOCTH P(u,v) mocTuxeHus cuctemonn A
cBoeil nenu A

Pu,v) = P(4)

Cucrema A nipu Gukcanus ee neiau A onpeaenseTcs CBoel CTPYKTypoil |A| U moBeaeHHEM
A, Te.
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A=(4|, 4) (1.1)

Cpeny MOXHO paccMaTpuBaTh KaK CHCTEMY CO CBOEH ILenblo, CTpyKTypoil |B| u
noBeAcHUEM B, T.c.

B~(B|. B) (12)

Cpena TpaTUT HEKOTOpPOE KOJIMYECTBO PECypcoB U Ha CO3JaHHE W TOJACpKaHHE
paboOTOCIIOCOOHOCTH CHUCTEMBI, TOJydas TPH STOM HEKOTOPOE KOJUYECTBO V-pecypcoB (B
BEIIMYUHY U CIIeyeT BKIIOYATh SKCIUTyaTal[MOHHBIC 3aTPATHI).

BenuunHa v 3aBUCHUT OT 1, a TAaK)KE OT CTPYKTYPHI U TOBEACHHSI cucTeM 4 U B, T.e.

V=v (u, A, B) (1.3)

JInst onTUManbHOM CUCTEMBI A, CYIIECTBYET HEKOTOpasi KOHCTaHTa V,%

Vo=v (u, A,, B) =max v (u,A,B) (1.4)
A €U
[Tpu sToM
Pu,v)=20 npu V<V,
P, v) =1 npu V>V, (1.5)

OT0 03HayaeT, 4To cucremMa A He MOXeT obecrneyuTh d(PPEKTUBHOCTH OT BHEIPCHHS
Oounbe v, Ipu TF000M KOHKPETHOM PEHICHUU CHCTEMBI.

AHaNOru4HO NP GUKCUPOBAHHBIX U, V CYHIECTBYET ONTHUMANbHASI CUCTEMA Ay, KOTOpast
B OOIIEM CITy4ae MOXKET OTJIMYATHCA OT A,.

['maBHasg 1eiab CHCTEMBI - 3TO OOecleueHHEe OINTUMAJIHHOTO YPOBHSA HAJE)KHOCTH
TEXHUYECKHX CHCTEM W HX 3JeMeHTOB. Ilpu 5TOM, 1O ONTHMalbHBIM MOHUMAETCS TaKOU
YPOBEHB, IPH KOTOPOM obOecTieurBaeTcs MakcuMasibHas 3¢ pexkTuBHOCTH 3KcIuTyatanuu CMB B
3aJaHHBIX YCJIOBUSX TIPM MHUHUMAIbHBIX CYMMAapHBIX 3aTpaTax Ha MPOEKTUPOBAHHE,
W3TOTOBJIEHUE, IKCIUTYaTAIIUIO0 U PEMOHT.

Jns  obecriedeHWss  HAJAEKHOCTH  pacCMAaTpPUBAIOTCS ~ METOIABI  DKCIUTyaTalluw,
o0Cy>KMBaHHUSA, PEMOHTA JJIsl pealn3aliil 3aJ0KEHHON HaJEeKHOCTH, METOJbI BOCCTAHOBJIICHUS
(TEeXHOJIOTHYECKUH  acCHeKT pPEMOHTa), JKOHOMHYECKOe OOOCHOBaHHE IieJecooOpa3HoOn
JUTUTEIILHOCTH JKCILTyaTallHH.

XapakTepHO OCOOEHHOCTHIO TPOOIEMBbI HAJCKHOCTH SBISETCS €€ KOMIICKCHOCTb.
Tonpko coBMECTHOE H3yueHHE BceX (PaKTOpOB, BIUSIONIMX HAa HAJEKHOCTb U CBSI3aHHBIX C
KOHCTPYKIIMEH, MPOU3BOJCTBOM M JKCILUTyaTalllel, MO3BOJIUT 00ecnednTs TpeOyeMblil YpPOBEHb
HaJIe)KHOCTH.

TexHonornueckne MeTOAbl OOECHEYEHHUs HAAEKHOCTH HMEIOT TaKoe e pelaromiee
3HaueHUe, KaK KOHCTPYKTHUBHBIC U JKCIUTyaTannoHHbIe. OHAKO 0 HACTOSIIETO BPEMEHH POJIb
TEXHOJIOTHYECKNX (DaKTOpOB B mpoOieMe HaJeKHOCTH IMOJHOCTHIO HE ONpe/esieHa, a B psje
ClIy4acB K HHM OTHOCATCA KaK K BTOPOCTCIICHHBIM, YTO IIPHUBOAUT K 6OJ'II>HIOMy
SKOHOMHUYECKOMY yIepoy.

Ha Hane)XHOCTh OKa3bIBAIOT BIIMSHHE BCE TEXHOJOTHYECKHE MPOLECCHl M UX PEXKHUMBI,
HAYMHAS C TUAPABIMYECKUX MTPOIECCOB U KOHYAS ONepanusMu cOOpKH JeTaleil u y3/10B Hacoca.

CoBpeMeHHBIE TEXHOJOTHYECKHE MPOLECChl AKcmryaTanuu HacocHbIX craHmuil (HC)
CONIPOBOXKJAIOTCS, KaK MpPaBHJIO, 3HAYNUTCIBHBIMA CHJIOBBIMH U  TEMIEPaTypHBIMHU
BO3JICHCTBUSAMH IPH BBICOKUX TPeOOBaHUAX K IMHAMUKE MpoIlecca.

MHOro3TamHOCTh TEXHOJIOTHYECKOT'0 MpoIecca HeceT B cebe Cieapl OCTaTOYHBIX
SBJICHUH, KOTOPBIE IIPU HKCILTyaTallud MOTYT MPOSBUTHCS B BHJIE O0TKa3a. Hepenko Takoi oTkas
BOCTIPMHMMAETCS KaK BHE3AITHbIH, XOTS HAa CAMOM JIeJie OH OTHOCHUTCS K KATETOPHH MTOCTEIICHHBIX
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(I/I3HOCOBI)IX) OTKa30B, TaK KaK 3aBHCUT OT MIMUTCIbHOCTH SKCILTyaTaluH HU3ACIINA. B xauectBe
npuMepa Ha puc. 1 mokazaHa cxemMa BO3HMKHOBEHHUS OTKa3a IpPHU H3HOCE MOBEPXHOCTU a-O.
[lpyunHa oTka3a — mposiBieHHEe JedeKTOB (PaKOBUH), BOZHUKIIUX INPU OTJIMBKE DIIEMEHTA
Hacoca WM ero kaButauuu. Ecaum mpu um3Hoce Ha BenuuunHy U nedexkT «BBIXOAMT» Ha
MMOBEPXHOCTH, MMPOUCXOJIUT €€ 3aJIUp M BO3HHKAET O0TKa3. Pacmpenenenue nedekToB Mo riryonHe
XapaKTepU3yeTcs KPUBOH MIoTHOCTH BepostHocTH ¥ (h), KOTOpas 3aBHCHT OT KauecTBa JAHHOTO
TEXHOJIOTHYECKOTro nporecca. BepoarHocTs P(tp) BOSHUKHOBEHUsI 0TKa3a 3a BpeMs ty IpU U3HOCE
IMOBCPXHOCTHU HA BCINYHHY h() ONpeaACIACTCA COOTBETCTBYIOIIMM YHYAaCTKOM ILIOIIAAN F KpPIBOfI
pacmpenenenus ? (h).

IIpy BO3HMKHOBEHMHM OTKa3a OH BOCIPHUHUMAETCS MPHU HKCIUIyaTallud y3ja Hacoca Kak
BHe3aHHbeI, IMOCKOJIbKY HHMKAaKHUX CHUMIITOMOB BbIXOAa HU3ACIUA U3 CTPOA HC op110. Ha camom
Jiene 3TOT OTKa3 yXkKe ONpEeNeNeH TEXHOJIOrHel, KoTopas JJOMyCKaeT BEepOSTHOCTH (IMyCTh
HeOOJBIIYI0) TOSIBICHUS e(eKTa B JeTanu. BeposTHOCTh OTKa3a B JaHHOM CiIy4yae BO3pacTaeT
10 Mepe IKCITyaTanuu (o Mepe U3HOca IOBEPXHOCTHU a-b), IO3TOMY OH OTHOCHUTCS K KaTeropuu
IIOCTCIICHHBIX OTKAa30B.

Takum oOpa3oMmM, MHOrMe KaXyluecss BHE3alHbBIMU OTKa3bl HENb3s YCTPaHUTh
YIy4lI€CHHUEM, HAIpUMCp, MCTOJOB OKCILJIyaTalWH. OHu ABISAIOTCS CJICACTBUEM OCTAaTOYHBIX
SIBJICHUH, BO3HUKAIOIIUX MPU U3TOTOBJIECHUU. TOJIBKO U3yUeHHUE ITUX SIBICHUNA U YCTpAaHEHHE UX
3a CYET COBEPILIEHCTBOBAHUS TEXHOJIOTMYECKOTO IIpoliecca U MpaBUIbHOTO BhIOOpa pexxnmoB HC
MTO3BOJIUT MOBBICUTh UX HAJEKHOCTb.

. P el) =y bt
L == s e Lty

0

Puc. 1 - CxeMa BO3HUKHOBEHUS OTKa3a MPU TEXHOJOTHUUECKOM JIe(eKTe

AHanu3upys CTAaTHCTHYECKHE OIIEHKH, MOKHO CJIeJIaTh BBIBOJ O TOM, YTO O€30TKa3HOCTh
HacOCOB 3HAYMTEIbHO HM)KE TpeOOBAaHMI HOPMATUBHO-TEXHUYECKOW MOKyMmMeHTauuu [l], 4yTo
ompenensercss psSAoM OOmUX ISl 3TUX HAcOCOB MPUYMH. AHamW3 OTKa30B IO MECTY
BO3HMKHOBEHMS TO3BOJIWI IO pe3ynbratam uccieposanuii CAHUMPHU cocraButh nuarpaMmbl
[TapeTo i1t OCHOBHBIX BUJIOB OTKa30B [1, 2].

JUis ruApaBIudecKd OJIarONpUSATHOIO peXXUMa HAcOCOB aBTOPAMM IMPEAJIOKEHBI HOBBIE
KOHCTPYKIIMH BOJOIPHUEMHHKA, BCACBIBAIOIINX TPYO, YCTAHOBKH COPOYACPKHUBAIOLICH pEIIeTKH
BO BcachlBarouiel TpyOe, pe3Ko yIyuylIaroIIMX YyCJIOBUS  OSKCIUTyaTalliM  OCHOBHBIX
TUAPOTEXHUYECKHUX JIEMEHTOB, CONPATalOLUINXCsl C HACOCHBIM arperaTom.

JIMTEPATYPA:
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2. I'moBankuit O.41., DOprames P.P. Ocobennoctn pacu€ToB pPEKOHCTPYKIHU U
MOJICpHU3ALUUA OOBEKTOB CHUCTEM MAIIMHHOTO BOJOMOABbEMA // DKOHOMHYECKHHA BECTHHK
V36ekucrana. —2009. - Ne 6. — C. 110-111.
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YK 621.624

rMMAPABIIMMECKUE HATYPHbBIE UCCIIEQOBAHUA
BCACbLIBAIOWUX TPYB KPYMNHbIX LEHTPOBEXXHbIX HACOCOB

O.A4. I'nosayxuii, lII.M. Illapunos, b.P. Ypanos, A.U. A3umos, JI.b. Pasxcabos
CAHHUWPH, TUUM, MCuBX PY3

Maxonaoa HC Ne 7 KMK tiupux mapkazoan Kouupma HAcociapoa cypysduu mpyoaiapHu
2UOPABNUK ACIUOAH MAOKUKOMIAPU HAMUNCANAPU OepUsieaH.

B cmamve npueedenvl pezyromamel  2UOpAGIUYECKUX HAMYPHBIX — UCCIE008AHULL
gcacwigarouux mpyo Kpynuolx yenmpooeicuvix nacocoe HC Ne 7 KMK.

In article are brought results hydraulic nature studies suction pipes large centrifugal
pump PS Ne 7 KMC.

OKCIEepUMEHTAJbHbIE HATypHbIE THUJIPABINYECKHE HCCIEAOBaHUSA IPOTOYHOM 4YacTu
BCACBhIBAIONIUX TPYyO KPYMHBIX IEHTPOOEKHBIX HAacocoB HacocHbIX crTaHmuit (HC) sBustorcs
CJI0’KHOM U TPYHNOEMKOMU 3aJaueH.

[lenpro mccnenoBaHU SBISETCS AKCIEPUMEHTAIbHAS OLEHKA BO3JCUCTBUSA MOTOKA BO
BcachiBaroux Tpy6ax (BT) ma xapaktepucTuku HacocHbIx arperatoB Ha HC Ne 7, kortopas
MOCTPOEHA JIJIS 3aMoJHeHUS TanmuMap KaHCKOTO BOJIOXpaHuIuIa 10 oobema 1,69 KM-.

HccnenoBanbl ceMb OCHOBHBIX LIEHTPOOECKHBIX BEPTHKAIbHBIX HacocoB 2400BP-25/25 ¢
pabounmm Kosecamu auametrpoMm 2850 MM, mpu Hamope 25 M W momade 25 M’/C ¢ 4acTOTOM
Bpamenus 187,5 06/mun u KIIJ1 87 % npu gomycTUMOM KaBUTAIlMOHHOM 3amace 15,5 M.

KOHCTpYKTHBHONW OCOOEHHOCTBIO 3THX HACOCOB SBIISETCS HaJIMYUE HANPABIAIOLIETO
annapara (HA) Ha BcaceiBaromieil cCTopoHe, MpUMEHEHHE KOTOPOro BBI3BAHO HEOOXOIUMOCTHIO
W3MEHEHHUS Hamopa B npenaenax 16-32 M npu 3anoITHEHUH BOJOXPAHIIIHINA TIIyOUHON 10 45 M.

IIpu npoekTHpoBaHUM CTaHIMH MOBBIIIEHHOE BHUMaHHE OBLIO YEJIEHO I'MAPAaBINYECKUM
yCJIOBHMSM IMOJBOAA MOTOKAa BOJBI K HacocaM, MCHOJb30BaHbl paspadboranHsie B CAHUNMPU
PEKOMEHIALMU [0 MPOESKTUPOBAHUIO aBaHKaMmep [1] ¢ mpumMeHeHreM OHHOW cTeHKU. B Hauane
aBaHKaMepbl yCTAaHOBJIEHBI PACXOMASIINECS CTEHKM C OTKPBUIKAMHU, KOTOpBIC JOJDKHBI OBbLIH
COJICHCTBOBAaTh PACTEKAHMIO IIOTOKa B paclupstouniemMcs pycie (puc. 1). ApaHkamepa —
KOBIIIOBOI'O THUIIA, BBINOJHEHA B BUJAE PACIIMPSAIONIETOCS B IUIaHE HENPU3MATHUYECKOTO pycia ¢
MepPeX010M OT IIMPHUHBI 110 JHY MOJABOJAIIET0 KaHajla K UpUHe BoponpuéMHuka y 3nanus HC.
ComnpsikeHue C  BOJONPUEMHUKOM  OCYILECTBIISIETCS BEPTUKAJIBHBIMU  OTKPBUIKAMH U3
MOHOIIUTHOTO JKeJIe300€TOHa, PacloIOKEeHHBIMA Toa yriioM 45° k ¢(poHTy Bomoszabopa. B
Hayaje aBaHKaMephbl pacrojio’keHa OeTOHHas cTpyeHampasisitonias cuctema (puc. 1). Cucrema
BKJIIOYAET JIBa IPOJOJBHBIX BEPTUKAJIbHBIX OBIYKA-pacTeKaTels, MOMEPEUHYI0 CTEHKY MEeXAy
HUMH U JOTIOJIHUTEJBbHYIO NIPUJOHHYIO CTEHKY B Hayaje HaKJIOHHOIO ydyacTKa IO BCEH IIHMpUHE
aBaHkaMmepbl. Cucrema mnpeaHazHadeHa OOECIEYUTh PaBHOMEPHBIM MOJIBOJ BOABI KO BCEM
BcachiBatomuM TpyOam. [lpu HemosHo# 3arpy3ke HC wiM HECHMMETPHUYHOM MOJKIIOUYEHUHU
arperatoB 3()(eKT OT CTpyeHaNpaBIISIOIIEH CUCTEMbl CHUXKAETCS.

[lepen BXOAOM BOIBI BO BCACBHIBAIOIIME TPYObI YCTAHOBJIEHBI pa3/eIUTENbHbIC OBIYKH,
BBICTYIAIOLIME B BepXHEH yacTu. BcackiBaromye TpyObl HUMEIOT HETOPU30HTAIBHOE OCHOBAHUE.
CoueTaHue MNPUHATBHIX 3JIEMEHTOB BOJONOABOMSIIMX COOPYXEHUW INpPUIAET HCCIIEI0BAHUIM
oco0Oblli mHTEepec. PerynupoBanue paboThl Hacoca OCYIIECTBISAETCS pa3BOpoToM jomatok HA.
VYuuteiBanoch, 4To ycTaHoBKa HA yBeIMYMT MOTEpIO HAmopa Ha BCACBHIBAIOIICH CTOPOHE H
CO3/acT NpeABaAPUTEIbHYIO 3aKPYTKY.
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OCHOBHBIM (haKTOPOM, ONPECIIAIONIUM BIIMSHUE aBaHKaMepbl Ha pabOTOCIIOCOOHOCTh U
¢bynkuunonanpnyto 6e3omnacHocte HC, siBnsiercs ypoBeHb Boabl HukHero Obeda (YBHB). Dto
BIIUSIHUE TIPOSIBISICTCSI B BEJIMYMHE TOJIIOpa HaJ paboYuM KojecoM Hacoca. JlocTaTodHbId
noanop  (moATomieHWe ~— pabodero  kojeca) —obecneynmBaeT — OE3KaBUTAIMOHHYIO U
9HEProdPpekTuBHYIO padboTy HacocoB (Tadi. 1).

Ta6muma 1 - PesxxuMbl paboThl HAaCOCHOM cTaHIU Ne 7

MGCHHBI PaC‘IéTHaﬂ noamaya, FCOMeTpI/I‘ICCKI/IC BBICOTHI HOJ:[’BéMa,
M/c M
v 142 19,8-24.8
\Y 68 24,8-26.,6
IX 38 3,9-5,6
X 145 5,6-13,4
X1 80 13,4-16.,7
X11 102 16,7-20.8

[Tpu HOpMmanbHO# 3kcruryatanun HC rioyOnHa HamoJHEHUS aBaHKaMephl OMpEIeisieTCs
pPEXKUMOM COBMECTHOM palOOThl MOJABOJALIErO0 KaHajma W oOBoaHoro kananma KMK,
MPOTIOPIIMOHATBHBIM Yncly paboTaromux arperatoB Ha HC-6 u HC-7. Ilpu 3toM, pacuéTHbIN
MIPOEKTHBIH MMUHMMAJIbHBIM ypOBEHb BOJBI B aBaHKamepe, O€30MaCHBIN ISl MPOJOJIKUTENbHON
SKCIUTyaTalluM HACOCOB, pacroJiaraeTcsi Ha oTMeTke 374.4 m.

IIpu pabore TONBKO pa3MeHHBIX HacocoB YBHDB Moxer ObIThb CHUXEH IpHU
Heodxonumoctu 10 370,1 M. Pabora ocHoBHBIX HacocoB npu YBHB numxe 374,4 M nomyckaercst
TOJIBKO IIPM MaHOMETPUYECKOM HAIOpe HAcOCOB He MeHee 20 M M IpH yIiIax yCTaHOBKH
JIoNacTe HaMpaBISIOMIMX anmnapaTtoB He Menee 20°.

B MomeHT wuccnenoBaHus, OpU OJHOM paloTtaromeM pa3mMeHHoM Hacoce YBHDB
Haxoauica Ha orMmeTke 374,1 M, Ipu OJTHOM OCHOBHOM Hacoce — 373,6-374,6 m mipu Hamope
MeHee 16 M, 4TO COOTBETCTBYET KaBUTALMOHHBIM YCIOBUSAM PaOOTHI.

Hacocnast cranuus o6opyoBaHa BOJONPHUEMHUKOM KaMEPHOTO THIA, COBMEUIEHHBIM C
noa3zeMHoOU vacTeio 31aHus HC. ¥V pa3smMeHHBIX arperatoB BOAONPUEMHHUK — OJHOKAMEDPHBIN, Y
OCHOBHBIX arperaTtoB — AByXKaMEpHBIil.

Jnst  3amuTel  BcachlBalOUX TpyO OT Mycopa H TOCTOPOHHUX IPEAMETOB B
BOJIONIPUEMHHUKE BBIMIOTHEHO 16—Tu mnponétHoe (MO YHCIy KaMep) COpOyIepKUBaIoIIee
coopyxkenue. Kaxaplii nponér oOopynoBaH JBymMs psgamu Ma3oB. B mepBom psapy
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pacronararoTcs BEpTUKAJIbHbIE IPEIOXPAHUTENbHBIE PEIIETKH CBAPHON KOHCTPYKIIMU pa3MeEPOM
BxLxH=4x5,5x12m u3 nonocel 80x8 MM ¢ mpocBeTroM Mexay crtepxHsimu 110 mm. Ilo
MPOEKTY KOJUYECTBO OAHOCEKIIMOHHBIX PEMIETOK cocTaBisieT 16 mrT., (akTHUEeCKH B HaJH4YUe
octanoch 5 WT. Jls nepekprITUs TOCTYIa BOJbI BO BCAChIBAIOLIME TPYObl BO BpEeMsI IIPOBEICHUS
PEMOHTHBIX pabOT BO BTOPOM psiy HPEIyCMOTPEHBI IIOCKUE CKOJB3SIINE 3aTBOPHI pa3MepoM
BxLxH=4x5,5x12 m. Ilo npoekTy KOJIUYECTBO OJJHOCEKIIMOHHBIX 3aTBOPOB COCTAaBIAET 16 mIT.
JUis TIOBBIIICHUS TApAHTHI TOJHOTO MPEAOTBPAIICHHS TOCTYIa BOJBI BO BCACHIBAIONIUE TPYOBI
IpU YAaCTUYHBIX MOBPEXICHUAX YIUIOTHEHHMH, 3aTBOPbl B HYXHBIX MOMEHTAaX OIYCKAaIOTCs
nonapHo, B o0a psijia mazos.

OnTumanbHbIE PEXHUMBI PabOTBl HACOCOB YCTAHABIMBAJINCh 33 CUET MEPHOJUYECKOrO
KOppEKTUpOBaHUs yria pa3popota jonacteil HA. Ilpu pasnuuHbIX yriax pa3BopoTa JionacTeu
HA 06b111 mpou3BeieHbl 3aMepbl I0JJa4 Hacoca U oTeph Haropa.

[logaua ompexensiach TOYEUHBIM METOAOM, IyTEM H3MEPEHUs] CKOPOCTEH B TOUYKax
MEPHOI'0 CEYEHHUs C Mocleaytome o0paboTKo pe3ynbTaToB U3MEPEHUM IO METOJYy «CKOPOCTh-
IJIOIAb». 3aMepbl MPOBOAWINCH KOMIUJIEKTOM THIPOMETPUYECKUX BepTywek tumna I'p-99,
YCTaHOBJICHHBIX B HAIOpHOM OacceiHe Ha cHelualbHOW pame MO JBYM MEPHEeHIUKYJISPHBIM
muameTtpaM. [loTepu Hamopa u3MepsuHCh AUQPPEPEHIUATHEHBIM KUIKOCTHBIM MaHOMETPOM.
Mecta nojkiarodeHus nudmanoMerpa nokasaHsl Ha puc 2. HatypHble UCHbITaHUS TPOBOAMINCH
COBMECTHO ¢ Ympasienuem oskcmiyatauun KMK, u nannesle npuseaensl B Tabdn. 2. Ilo
pe3yibTaTaM UCIBITaHU# onpeeneH koddduinuent conpotuBinerus (&) HA u moctpoen rpadux

3aBHUCUMOCTH €ro OT yrIJia pa3zBopora jonatok HA ().

L_h__j_{
: (e}
i .

Puc.2 - U3mepenue naBineHus B MpOTOYHOM YacTH M BcachiBaromel Tpyoe Hacoca 2600BP 25/25:
1-pabouee xoneco,; 2-nanpasasiowuli annapam, 3-umyyep, 4-eubkuil wiiane;
S-oupmanomemp, 6-scacvisaswas mpyoa.
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Tabnuna 2 - Pe3ynbpTaTsl HATYPHBIX UCTIBITAHUIN

CraHuuoHHbIN | YTOXI pa3BopoTa Ilepenag IMomaya |Ckopocts,| CropoctHoit | Koadpdunuent
HOMEp JOIaTKU JIaBIICHUSI B | HACOCOB, m/c HAaIop, M CONPOTHUBIICHUS
pabouero HanpasJsIoLIero | audmaHomMerpe M/c HAINpaBJIsIOLIEr0
KoJeca amnmapara, rpaji. anmapara
3 40 1,05 28,0 7,37 2,77 0,379
3 30 0,36 29,5 7,76 3,07 0,117
3 20 0,11 29,6 7,79 3,09 0,0356
3 0 0,23 32,4 8,53 3,71 0,062
3 40 0,56 21,0 5,53 1,56 0.359
3 30 0,24 22,0 5,79 1.71 0,14
4 20 0,09 22,0 5,79 1,71 0,053
4 0 0,245 31,0 8,16 3,39 0,0723
4 40 0,57 22,2 5,84 1.74 0,3275
3 40 0,89 26,8 7,95 2,53 0.352
3 30 0,295 28,2 7,42 2,81 0,105
3 20 0,14 28,0 7,37 2,77 0,0505
3 0 0,45 30,8 8,13 3,37 0,1333
3 40 0,83 25,4 6,79 2,35 0,358
3 40 0,585 21,0 5,53 1,56 0,375
3 30 0,21 22,5 5,92 1,79 0,117
4 20 0,09 22,2 5,84 1,74 0,0517
3 0 0,27 39,8 10,47 3,99 0,048
L
a3 /
E:000046F 0.01%u? s no7008
N/
v4
-
. /
/
L
~N v
o o0 T Y
10 424 +20 +30 vho
Puc.2 - I'padux 3aBucumoctu kod3ddunmenta conporusienus BT u HA
OT yTJia moBopoTa Jionatok HA
Buieoownt

1. YcranoBka HA He mNpuUBOOUT K 3HAYUTEIBHOMY YBEIWYEHHUIO IIOTEPh HAIopa.
Haumenpime norepu mojaydeHsl NpU ONTHUMAIbHOM yriie pa3zBopoTa jomnatok HA - 12,4° npu
&,,,=0,00295. Ognako mpu Apyrux pexumax paboThl Hacoca, BBI3BIBAEMBIX HEOOXOIUMOCTHIO

W3MEHCHHSI HaIopa, MOTepr HAIopa BO3pPacTaroT.
2. CoBpeMeHHble uccienoBanus BT KpymHBIX BEPTHUKAIBHBIX IIEHTPOOEIKHBIX HACOCOB

SIBIISAIOTCS KOMIUICKCHOM 3ajadeid 3HAYUTEIILHOM TEeXHHYSCKOM CJIOKHOCTH,

Tpelyrommeit

OOJBIIIOTO KOJIMYECTBA IKCIEPpUMEHTOB. COBEPIIICHCTBOBAHUE PEKMUMOB IKCIUTyaTallUl KPYITHBIX
LEHTPOOEKHBIX HACOCOB MOXET ObITh JOCTUTHYTO NPU H3MEHEHUU XapaKTEePUCTHK HX
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KOHCTPYKUMH U mpoTOYHOM yactu BT.
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r’MAOPABJINMECKUE NAPAMETPbI PYCEJ PEK B YCITIOBUAX
3APEINYJIMPOBAHHOIO CTOKA BO[bl

X.A. Hemazcunoe, U.A. Hopazumos.
CAHUUPHU

[Ipy mOpOEKTHUPOBAHUM TUJIPOTEXHUUECKUX COOPY)KEHHUH B peKe MPOU3BOIUTCA
TUIPABINYECKUI pacyeT pycesl pek. I'MapaBIMyecKUM pacdyeToM YCTaHaBIMBAIOTCS OCHOBHBIE
napameTphl pyclia: IUpHUHa, TIIyOrHA MOTOKA, paJuyCc KPUBHU3HBI pycia U JIp.

I'unpomopdonornyeckue 3aBUCUMOCTH IIUPUHBI W TIIyOMHBI pyciaa oOT (akTopoB
pPYCJIOBOr0 peXuMa B YCIOBUAX 3apEryJIMPOBAHHOIO CTOKAa BOJbl, TAK)K€ KaK €CTECTBEHHOIO
pexuma [3], ompenensiem, ucxons u3 mnocryinara M.B. Jloxtuna [1]. Bcesikas peka, ecnu
paccMaTpuBaTh €€ HE Ha OTAEJIbHBIX JHIIb IIyHKTax, a B L[EJI0M, 00pa3yercs COUETaHHEM TpeX
OCHOBHBIX, HE 3aBUCSIIUX APYT OT JIpyra, 3JIEMEHTOB, & UMEHHO.

1.  MHOroBOIHOCTH, OIpeAeasieMOll aTMOCPEPHBIMH U TOYBEHHBIMU YCIOBHSIMHU
BBINA/ICHNS OCAIKOB Ha PEYHYI0 00JIaCTh U CTOKA MX B PEKy U3 IPUTOKOB.

2. Ckata WM KPYTHU3HBI, OOYCIIOBIMBAaEMOW penbedoM MepeceKkaeMoil peKoit
MECTHOCTH.

3. Dbonpumield maM MEHbBIIEH pa3MbIBAEMOCTBIO WM YCTONYMBOCTBIO JIOKa PEKU,
COOTBETCTBYIOLIECH CBOWCTBAM MPOPE3aEMbIX €€ TEUCHUEM CIIOEB 3€MJIH.

PaccmarpuBass AMHAMHUYECKYyI0 CTOpOHY (opmupoBaHuss pedHoro pycia, M.A.
BenukanoB [2] KOHKpeTU3UPOBaJl 3T TPU KAaTErOPUH, UCIIONb30BaB AJI 3TOTO CIEAYIOLUE TpU
napamerpa: pacxon (Q), ykioH (i) ¥ KpymHOCTb 4acTuIl fHa (d). DT TpH BEIUYUHBI, 10 MHEHUIO
M.A. BenukaHoBa JOJIKHBI ONPENENATh CPeAHHE TUAPOMOP(HOMETPUUYECKHUE XAPAKTEPUCTUKU
PYCIIOBOTO MOTOKA: MHUPURHY (B); riyouny (H) u mip.

Js MOJIy4EeHHUS rUAPOMOPHOTOTUYECKUX 3aBUCUMOCTEN JUTS yCIIOBUH
3aperyJMpoOBaHHOTO CTOKa BOJBI HCIIOJIb30BaHbl JAHHbIE THAPOJIOTHYECKUX IOCTOB Ha P.
AMynappe pacroyIOKeHHbIX HUKe TrosMyIOHCKOro BojpoxpaHwiuma: TrosmytoH, Kumuak,
Huer6aiitac, Caman6aii, Kei3puimxap.

JUia aHanmu3a ruApaBInYeCcKUX MapaMeTpoB MOTOKA U pyciia ObIIIM UCHOJIB30BAHbI JaHHbBIE
nByx ruaponoctoB (Caman6ait u KbeI3puimkap), Ha KOTOPBIX PYCIOBOW IMpOILECC B HACTOSIIEE
BpeMs CTaOUITU3UPOBAJICS.

Crnenys nepBomy mocrtynaty M.B. JloxTuHa Ha puc. | mpeacTaBieHbl rpaduKd CBSI3U
B=f(Q), H=f(Q). Touku, pacnoioXeHHble BOJIMU3U KPUBOW, HMEIOT XOpOIIHE CBS3H.
Koadpdunment koppemnsiiuu 3Tux cBsaszeil npessimaet 0,9.
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Pucynox-1. I'pabuxu B=£(Q), H=f(Q) nis HWKHETO TeUCHUS P. AMyIapbH B YCIOBUSIX
3aperyIHpPOBAHHOTO CTOKA BOJIBI.

Ha ocHoBaHuU 3TUX IpaUKOB AJI YCIOBUN 3aperyJIUpOBaHHOTO CTOKA HIKHET'O TeYSHUS
p- AMyaapbu ObLIU IOJIYyYEHBI CBSI3H CJIEAYIOLIEro BUA.
Jlyist mupuHEL pycna

B=30-0"7 (1)
JUis ryOUHBI TOTOKA
H — 1,1 . QO,IS (2)

OTH CBS3M UMEIOT XOpomue KOIPOUIHEHTHI KOPPEISAlUU, HO HE YIOBJICTBOPSIOT
Pa3MEpHOCTH.

JIJist yTOBIETBOPEHUSI Pa3MEPHOCTH OBUIA HCIIOJIB30BaHBI BTOPON M TPETHH MOCTYJAThI
M.B. Jloxtuna u ¢popmynsl (1) u (2) 6p1H peACTaBICHBI B CASAYIOIIEM BUJIE:
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B=30-0"" =K,

rac:
0,37
_30(Ji) @
Kl - %7
0,15
H — Kz Q . d0,625 — 1’1 . QO,]S (5)
Jei
rac:

PR 6)

2 0,625
d 5

Tab6suia - 3HaueHne KPYIMHOCTH JOHHBIX HAHOCOB M YKJIOHA pyciia p. AMyJIapbH 1o
rugponoctam [3]

r/n Kepku | Trwoamyion | Kunmuak | HuerOaiitac | Caman6aii | Ksi3purmxap

Paccrosanue ot 1050 450 250 207 185 100
OBIBIIETO YCTHS, KM

Kpynmocts HaHoCOB, | ) 5 0,15 0,12 0,11 0,10 0,08
d, Mm

YKIIOH, i 0,0003 0,00015 0,00012 0,00011 0,0001 0,00008

B Tabn. mpencrtaBineHbl 3HaUeHUST KPYMHOCTH HaHOCOB (d) M ykioHa pycina (i) ang
HIDKHETO TeueHHus p. AMyaapbu mo ctBopaM. Kak Mmokas3plBalOT JNaHHBIE TAaOJHIIBI, KPYITHOCTh
HAHOCOB U YKJIOH pycja MO JJIMHE W3MEHSAETCS, YMEHBIIAsACh OT BEPXHETO y4acTKa BHH3 IO
TEYeHHIO. XOTS 3HAUCHMs] HAHOCOB M YKIJIOHa pyclia MO JJUHE MEHSIOTCS, HO B OTAEIbHBIX
CTBOpax HMMEIOT MOCTOSHHbIE 3HadueHus. Vcmonb3ys AaHHbIE KPYHMHOCTH HAHOCOB U YKIJIOHA
pycna, Obutn yctaHoBieHbl 3HadeHUU K; u K, B dopmynax (4) u (6). Ilocne moacTaHOBKH
3Hauenuit K| u K, dopmyner (3) u (5) npumyT cieayroniui B

Q0,37 _d0,075
B=25% " 7
Ve @
0,15
H =200 Q9 - d %% (8)

N

@opmynst (7) u (8) xapakTepu3yrT CBsI3U MWUPHUHBI (B) U riayOunsl (H) ¢ OCHOBHBIMHU
dakTopamu, GopMuUpyOIIUMU pyciao peku: pacxoa (Q), ykIoH pycna (gi) U KpPyHmHOCTh
PYCIIOBBIX OTIIOKEHUH (d) B yCIOBUAX 3apETYIMPOBAHHOTO CTOKA BOJIBL.

ConocraBineHue mokasaressi CTENEeHH pacxoja BoAbl B ¢GopMylse Uisl IUPHUHBI pycia
MOKa3ajio, YTO B YCJIOBHUAX 3aperyJMpPOBAHHOTO CTOKa BOJBI 3HAUYCHHE ITOKA3aTeNsi MEHbIIE
OBITOBOr0 cOCTOSIHMS peku. [Ipu OBITOBOM COCTOSSHMM MOKa3aTelb CTENEHU AJIA pacxoaa Obll
paBen 0,46 [3] B yCJIOBUAX 3aperyJIMPOBAaHHOIO CTOKA BOJIBI MTOKA3aTeNIb CTEIEHH YMEHBIAETCS
u cocrasnger 0,37. Takum 006pa3oM, B yCIOBUSAX 3aperyJIMpOBAaHHOTO CTOKA, IIMPHUHA pycia Mo
CPaBHEHHIO C OBITOBBIM COCTOSIHHEM C HM3MEHEHHMEM pacxoia BOJbl M3MEHSETCS B MEHbIIEH
creneHu. J{is riyOMHBI NOTOKA IMOKa3aTeslb CTENEHU Ul pacxojla 3aperyJMpOBaHHOIO CTOKa
Tak)ke MEHbIIEe OBITOBOr0. B OBITOBOM COCTOSHUHU MOKa3arelb cTeneHu paBusuics 0,22 [3], a B
YCIIOBUSIX 3aperyJMpOBaHHOTO CTOKa OH yMeHblnaercs U coctaBiseT 0,15. Takum obpasom, B
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YCIIOBHUSX 3aperyJIMPOBAHHOTO CTOKA MO CPABHEHUIO C OBITOBBIM COCTOSIHUEM TIyOWHA IMOTOKA C
pPOCTOM pacxoja pacTeT B MEHbILEH CTENEHU. ITO CBA3AHO C PE3KUM YMEHBUIEHHUEM MYTHOCTH
IIOTOKAa B YCIIOBUSX 3aperyJupOBaHHOTO CTOKa I0 CPaBHEHHUIO C OBITOBBIM COCTOSHHEM. B
OBITOBOM ~ COCTOSIHHH ~ CPEIHErOfoBas MYTHOCTh COCTAaBIseT 2-3 KI/M°, B  yCIOBHAX
3aperyJIMpOBaHHOIO CTOKAa MYTHOCTh MOTOKa yMeHbiaetcs 1o 0,2-0,3 Kr/M.

B 3akmioueHne MOXHO OTMETHTh, 4YTO IO pe3yJibTaTaM aHaiu3a JaHHBIX
TUAPOJOTUYECKUX TIIO0CTOB Ha p. AMylnapbe HuUke TIOSIMYIOHCKOTO THApOY3jia IOJy4YeHBI
ruapoMopdonornueckue 3aBUcUMOcTU(7) U (8) st yCIOBHUI 3aperyIMpOBaHHOTO CTOKA BOJIBI.
PexomeHnyeTcst UCIoJIb30BaTh 3TU 3aBUCUMOCTHU ISl THIPABINYECKOT0 pacuera pycell pek Mpu
MPOBEJCHUH 3aLUTHO-PETYIUPOBOYHBIX MEPONPHUATUN U YIYULIEHUS TPOMYCKHOM CIOCOOHOCTH
pycna peku AMyaapbsi.

JIMTEPATYPA:

1. JIoxtun B.M. O mexanusme peunoro pycna. - Kazans, 1903. — 76 c..

2. BenukanoB M.A. Jlunamuka pycioBbIx TOTOKOB. — M., 1955. - T2. — 384 c.

3. UcmarmiioB X.A. CeneBble NOTOKH, PpYCJIOBBIE IPOLECCH], IPOTUBOCENIEBBIE U
MIPOTUBONIABOAKOBbIE MeponpusTus B Cpenneit Asuu. - Tamkent, 2006. — 262 c.

YK 631.4

NMOYBEHHOE OEOCHOBAHUE MEJIMOPATUBHbIX MEPOMPUATUA
HA JEMOHCTPALMOHHbLIX YHYACTKAX

P.K. Hkpamos, M.H. Ha3zupoes, JI.X. Ille3owkoea, C.M. I'annapos, @.M KOcynoea.
CAHUUPHU

BakHOCTB yiyullleHHMs] COCTOSHUSI OpOIIAaeMbIX 3eMeslb OTMedeHa B ykase [Ipesunenta
PV3 or 29.10.2007 r. «O Mepax N0 KOPEHHOMY YJIYYIICHUIO MEIUOPATUBHOTO COCTOSIHUS
3eMelnby», paspaborana [Iporpamma «O Mepax MO yIy4IIEHHIO MEIMOPATUBHOTO COCTOSHUSA
opomaemMsbIx 3emenb Ha nepuon 2008-2012 rr.».

Jlia obecrieueHus: NCIIOJIHEHUS 3a/1ay, YKa3aHHBIX B BBILIENIEPEYUCIEHHBIX JOKYMEHTaX, B
paMKax HWHBECTHIMOHHOTO IpoeKTa «MennopaTUBHOE YIIYUYLIEHUE COCTOSHHS 3€MENb B
byxapcko#i, Hapoiimackoir u KamkagappMHCKOW 00JIaCTAX» 1O KOHTPAKTy «JleTambHbIe
MTOYBEHHBIC U3BICKAHUS B TPEX JEMOHCTPALMOHHBIX XO03iUCTBaxX» ObUIM MPOBEIEHBI MOYBEHHBIC
W3bICKaHUsA Ha TpEX JEMOHCTPAIMOHHBIX YydacTkax byxapckoi, HaBoluHckolW H
KamkanapsuHckoil o6nactei.

[louBeHHBIE HCCIIEOBaHUS HAa JEMOHCTPALMOHHBIX ydYacTKaX IpeJHa3HAuYeHbl IS
WCIIOJI30BAHMS MX PE3yJNbTaTOB IPH BHEAPEHUU OoJiee COBEPLICHHOW TEXHOJOTUU BEICHUS
XO35IMCTBA, a TaKXKe JEMOHCTpAlMM COBPEMEHHBIX arpOTEXHUYECKUX METOJOB BO3ZEJIbIBAHUS
CEJIbCKOXO3UCTBEHHBIX KYJBTYP C HCIHOJB30BAHUEM pPECYpCcOCOEperalomux TEeXHOJIOTHI
00pabOTKH TOYBBI, METOAOB TOBBIIICHUS HMX IUIOJOPOIAUS W YIYYIICHUS MEITHOPATUBHOTO
COCTOSIHUS 3€MeJIb C YUEeTOM paboThl IpeHaka U BOJ00OECTIEUEHUSI.

[ToneBsie paboTel B jAeMoHCTpanMoHHBIX Xxo3siicTBax ABII «['ynmucton—Homranm»
XKoungopckoro paiiona byxapckoit obnactu, ABII «A. HaBou» I'y3apckoro paiiona
Kamkanapeuackoir oomactu u ABIT «Octon Mupo6» HosOaxopckoro paitona HaBowmHCKOU
o0jacT MO AarpoXMMHUM 3€eMellb OblIM NpoBedeHbl B ceHTA0pe-okTsiOpe 2009 roga B
cooTBeTcTBUH ¢ «OO0IIeCO03HON MHCTPYKIUEH IO MIOYBEHHBIM 00CIICIOBAHUSIM M COCTABIICHHIO
KpYIMHOMAaCINTAa0OHBIX TOYBEHHBIX KapT 3emiienoib3oBaHus, 1973 r.» [4], nnas 30HAIBHBIX
arpOXMMHUYECKUX JIA0OPATOPU MO KPYIMTHOMACIITAOHOMY HCCIIEJOBAaHUIO TIOYB.

-149-



Kaprorpadguyeckoidi OCHOBOW TIpH TMPOBEIACHWUU TIOJEBBIX pabdOT CIYXWUI IUIaH
3eMIIeTNoNIb30BaHus depMepckux xo3aicTB B MmacmTadbe 1:10000. Ilepen Beixogom B moje Ha
IJIaH HAHOCHWJIMCh TPaHHIBI (PEepPMEpPCKUX XO3SHCTB, 3aTeM KaXIbId KOHTYp pa3OuBajics Ha
YYaCTKH IJIOIIAJBIO B CPEAHEM 110 4 ra, Ha KOTOPBIX OTOMPAINCh CMEIIaHHbIe 00pa3Iibl HOYBHI.

JUis omnucaHus TOYBEHHBIX mpoduiield 3amoxeHsl mypdsl Ha rnyouny 2,1Mm B
nemoHcTpauuoHHoM xo3siicTBe ABII «I'ynucron—Homranm» Xounopckoro paiiona byxapckoit
obnactu, 2,2M B JemMoHcTpanuoHHOM xo3siictBe ABII «A. HaBom» I'y3apckoro paiiona
Kamkanapsunckoii o6nactu, 2,24 M B aemMoHcTpanroHHOM Xxo3siiictBe ABIT «Octon Mupo6»
Hosb6axopckoro paiiora HaBouHCKOM 00J1aCTH ¥ BBITIOJHEHO UX OMHCAHUE.

Mopdomorudeckoe onucaHrue MOYBEHHOTO pa3pesa AeMOHCTPAIMOHHOTO X03siicTBa ABII
«'ymucron—Homranm» XXongopckoro paitona byxapckoit obmactu

bykBennoe
o0o03HaueHNE
TOPU30HTOB |
MOIIIHOCTE B CM

1) uBer, 2) BmaxHOCTh, 3) MexcocTaB, 4) CTpyKTypa, 5) IUIOTHOCTb, 6) KOpHEBas
cucreMa, 7) MAEATENbHOCTh JKMBOTHBIX, &) HOBOOOpa3oBaHUS, 9) BKIIOYCHHS,
10)xapakTep nmepexona B CISAYIONINH TOPU3OHT

Cepblif, CyX0H, IETKOCYTIUHUCTHIA, OPEX0BATO-36PHUCTO-TIBUICBATHIN, PHIXIIBIH, OUYEHD

An0-31 MHOI'0 KOpHEH pacTeHUi, MEJIKHE NOPbL, IEPEX0]] PE3KUI 10 MIIOTHOCTH

Ammn 31-49 Cepbiii, CBeXSI/H?I, HerKgcyFHHHHCTLIfI, 3epHHCTO—HLIﬂeBaTLII>'I1 YILIOTHEHHBIN, OYE€Hb
MHOT'O KOpHEH pacTeHUH U MENKHUX TOp, NEPEXO MOCTENEHHbIN MO BETY.

B, 49-95 CBeTno-Ceprlif,  CBEXHM, JICTKOCYTJMHHUCTBIH,  3€PHHUCTO-TIBIICBATHIA,  Ci1abo

YIJIOTHEHHBIN, PEJKO BCTPEYAOTCs] KOPHU KaMblllla, IEPEXOJ] M0 LBETY

CaeTyo-cepslif, 04e€Hb MHOI'O OKHCH M 3aKHCH JK€Jie3a JKEJITOrOo ILBeTa, BIaXKHBIHU,
B, 95-150 JETKOCYTIIMHUCTBIA, OeCCTPYKTYpPHBIH, VIUIOTHEHHBIH, BOJOCKHM KOpDHEW pacTeHHI,
Iepex0/ MOCTEIEHHBIN M0 MJIOTHOCTH U MO LIBETY.

Cepblil, O4eHP MHOTO OKHCH M 3aKHCH JKejie3a >KEeJNTOBAaTOTO I[BETa, BIIAXHBIMH,
B; 150-200 JETKOCYTIMHHUCTBIA, O€CCTPYKTYPHBIH, IUIOTHBIH, BOJIOCKH KOPHEH pacTeHHH, Mepexon
pE3Kui Mo MEXCOCTaBy

Ceppblii, 04eHb MHOTO OKHCHU W 3aKHCH KeJe3a JKeJITOBATOTO IBETA, BIAXKHBINA, K HU3Y

C 200-210 % 9 .
MOKPBIH TIECOK, OECCTPYKTYPHBIN, YIIIIOTHEHHBIN

OnuncaHre pacTUTENBHON acCONMAINY WU KyJIbTYPHOH M COPHON pacTUTENHLHOCTH, CBEJICHHUS I10
WCTOPHH IIOJISI, MEJTHOPAIINHU, aTPOTEXHIKE, YIOOPEHHIM, YPOKaHHOCTH

[Tmienuna, CUIbBHO3aCOJICHHBIM MOBEPXHOCTHBIN CIOW MOYBBI, OCJbIH C BBILIBETOM COJICH, OYCHB
MHOT'O COPHBIX pacTeHUN

Mopdomorudeckoe onucaHue MOYBEHHOTO pa3pesa AeMOHCTPAIMOHHOTO X03siicTBa ABII
«A. HaBom» I'y3apckoro paiiona KamkagapsuHckoit o0mactu

bykBennoe
o0o3HaueHNe
TOPU30HTOB U
MOIIIHOCTE B CM

1) uBer, 2) BIaXHOCTh, 3) MEXaHMYECKUN cOCTaB, 4) CTPYKTypa, 5) IIIOTHOCTH, 6)
KOpHEBasl CHCTeMa, 7) HeATeNbHOCTh JXWBOTHBHIX, §) HOBOOOpa3oBaHus, 9)
BKItoueHUs 10)xapakTep mepexona B CASAYIONTNH TOPH3OHT

CBeTo-Ceprlif, CYXOH, TSKEIOCYTIMHUCTHIN, KOMKOBAaTO-OPEXOBATO-3CPHUCTHIMH,

Am 0-28 PBIXJIBINA, KHU3Y YIUIOTHEHHBIN, KOPEUIKOBATHIN, MEJIKHAE MOPHI, IEPEX0] PE3KUI 110
MJIOTHOCTH.
CBetrno-cepplif, CyXOW, KHH3Y CBEXUW, TIKEIOCYTJIMHHUCTBIM, OpexoBaTo-
Amm 28-38 3EPHUCTBIN, IUIOTHBIM, BCTPEYAKOTCS KOPHU PACTEHUN, MEJIKHUE IOpBI, MEPEXon

pE3KUH IO 1BETY

TeMHBIH, CBEXHUH, TAKETOCYTJIMHUCTBIM, 3€PHUCTBIA, OYEHb IUJIOTHBIM, pEIKo
B, 38-88 BCTpEYAIOTCs KOPHHU PACTEHUH, OUYCHH OOJIBIIOE HAKOIUICHHE KapOOHATOB W THIICA,
Oyporo OTTeHKa, MePeXo] MOCTEINEHHBIN TT0 MEXCOCTARBY.

Cepblii, BIaKHBIA, CPEIHECYTJIMHUCTBIH, OECCTPYKTYpPHBIH, YIJIOTHEHHBIH, PEIKO
B, 88-134 BOJIOCKH KOpHEH pacTeHHil, BCTPEYAIOTCS BRICBETHI THIICA, OYPBI OTTEHOK, MEPEX0]
PE3KUI IO MEXCOCTABY U MO LBETY.
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CBeTo-Ceprlif, BIXKHBIA, KHU3Y MOKPBIH, JETKOCYTJIMHUCTHIN, OeCCTPYKTYpPHBIMH,

C 134-220 N N Z
YIUIOTHEHHBIH, OYpBIH U COJIOBBIA OTTEHKH

OnucaHue pacTUTENbHON acCOLMAMM WU KYJbTYPHOH M COPHOW PACTUTENBHOCTH, CBEACHUS 10
MCTOPHH II0JIsI, METTMOPALMH, aTPOTEXHUKE, YIOOPEHHIM, YPOKaHHOCTH

ITmenuna, ypoxxad oO4eHb HU3KUM, TIOJIS1 3aCOJIEHHBIE, 04€Hh MHOTO COPHOM pacTUTEIBLHOCTH.

Mopdonorudeckoe omucaHue MOYBEHHOTO pa3pesa JeMOHCTpAIMOHHOT0 Xo3sicTBa ABII
«Octon Mupo6» Hobaxopckoro paitona HaBounckoit o0nacTtu

bykBeHHOE
0003HaYeHHE
TOPU30HTOB U
MOIIHOCTE B CM

1) uBer, 2) BHaxxHOCTh, 3) MexcocTaB, 4) CTpyKTypa, 5) IJIOTHOCTh, 6) KOpHEBas
cucteMa, 7) JAesATeNbHOCTh JKMBOTHBIX, &) HOBOooOpazoBaHMs, 9) BKIIOYEHUS
10)xapakTep nepexoja B CIeIyIOMHNA TOPU3OHT

Cepbllii, CyXOH, CpeIHECYTJIMHUCTBIM, KOMKOBATO-OPEXOBATO-3€PHUCTHIN, PBHIXJIBIH,

An 0 -47 OUYEHb MHOTO KOpPHEH pACTEHUU U OCTATKOB COJIOMBbI MIIEHULBI, IEPEX0] PE3KUM MO
IJIOTHOCTH
Anm 47-60 Cepblif Ccyxo#, KHH3Yy CBEXHH, CpPEIHECYTJMHUCTBIN, OpPEXOBAaTO-3€PHUCTHIN,

HJ'IOTHI:Iﬁ, O4YC€Hb MHOI'O KOpHCP’I paCTeHI/Iﬁ 1 MCJIKUX TIOp, MEPEXOa SAICHO I10 LIBCTY.

CBeTno-cepblif, CBEXUil, CPEIHECYTIUHUCTBIA, 36pHUCTO-NBLIECBAThIN, YIIIOTHEHHBIH,

B 60-75 BOJIOCKM KOpHEH pacTeHu, MOPUCTHIN, TEpeX0J] pe3KUH MO IBETY
B, 75-110 Cepslil, CBEXHH, CpPEIHECYINIMHHUCTBIN, 3€pHUCTO-IIBUIEBATBHIA, BOJOCKH KOpHEH
> pacTeHui, MOPUCTHIHN, IEPEXO MOCTENEHHbIHN N0 LBETY, IJIOTHOCTU U MEXCOCTABY.
CBeTyio- cepbldf, BIAXHBIA, JETKOCYTJIMHUCTBIA, OECCTPYKTYPHBIH YIIOTHEHHBIH,
B; 110-126 BOJIOCKM KOpDHEM pacTeHHH U MeJKHE IOpbl, Mepexo]l pe3KUui Mo IBETy H IO
MEXCOCTABY.
Bypblli ¢ OKHCBIO U 3aKHCBIO JK€le3a, BIAXHbIM, TAKEIOCYTIUHUCTBINU,
B, 126-180 OeCCTPYKTYPHBIH, TUIOTHBIHM, CTapble KOPHU PACTEHUN, MEJKHE TIOPHI, TEPEeX0] ICHBIN

110 IBETY U MEXCOCTABY.

CBeTno-Oyphlii, BIAXHBIH, KHH3Y MOKpBIH, CpPEAHECYTJTMHUCTBIN, YIIOTHEHHBIMH,
C 180-224 OCTaTKM BOJIOCKOB KOPHEH pacTEHHH, OKHUCh M 3aKUCh >KEJe3a, MEJKHE OB,
TPYHTOBas BOJa

Onrcanne pacTUTENHHOM accOlMallii WM KyJIbTYPHOU U COPHOW PacTUTENHHOCTH, CBEICHHUS I10
WCTOPHH TOJIsI, METTMOPAINH, arPOTEXHUKE, YIOOPEHHIM, YPOKaHHOCTH

HH_IeHI/II_Ia, I10JIA BCIIaXaHBbI.

C nemoncTpanuonnsix xo3saicTB ABII «['ynmucron—Homranm» JKongopckoro paiioHa
Byxapckoir ob6mactu (511,5ra), ABII «A. HaBou» I'y3apckoro paifona KamkazapbuHckon
obnactu (517,37 ra) u ABII «Octon Mupo6» HosOaxopckoro paiiona HaBoitmHckoli obimactu
(498,2 ra) ObuTH OTOOpaHBI 00pA3IBl HA OMPEACIICHUE COACPKAHMS MUTATEIBHBIX JJIEMEHTOB B
naxoTHoM cioe nmouBsl: KO, P,Os, obmiero azora u opranumdeckux BemectB. OOpasifsl Mo4yB
0TOMpaINCh KOHBEPTHBIM CITOCOOOM C KaXKJIOTO yYacTKa IJIOMAabio 4 ra B ABYX rOpu30HTax ot 0
10 30 cMm, a Takxe oT 30 1o 50 cM - I arpOXMMHUYECKON XapaKTEePUCTUKHU MOANAaXOTHOTO CJIOS
1o 25 00pa3IoB ¢ KakI0H 00JaCTH.

JUia aHanu3a CTENEHW 3aCOJEHHs MOYB C LIEHTpa KaXKJIOro ydacTKa IuIomajapio 25 ra
Tak)ke OBLIIM 0TOOpaHBI 00pa3IbI TIOYB.

Copnepxanne rymyca onpenensnocsk no merony M.B. Tropuna. JlocTynHbIN 1Sl TUTaHUS
pactenuii hochop onpenensics KOIOPUMETPHIECKUM MeToaoM. OmpezaenieHne BajoBBIX (HOpM
azota mpousBeaeHo 1o Merony M.®.Tonybesa. ConepkaHue Kaius ONPENENsIOCh Ha
IJIaMeHHOM (hoTomeTpe.

MeTonuka nNpoBeJeHUsT aHAIM30B oNKcaHa B « DU3MKO-XMMUYECKUX METOJaX aHalu3a B
arpoxumun» I'.I'. Pycuna, 1990 r. AHanu3bl BOJHOHN BBITSKKH IPOU3BENIEHBI 110 «PyKOBOJACTBY
o XUMU4eckoMy aHanuzy nous» E.B. Apunymkunoii, 1962 r./1/.
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Tabnuna 1 — ArpoXxuMHYecKre CBOWCTBA MOYB B JIEMOHCTPALMOHHBIX Xo3siicTBax ABII
«'ymucton-Homrann» JKonmopckoro paiiona byxapckoit o6mactu, ABII «A. HaBou»
I'y3apckoro paiiona Kamxamapeunckoir o6mactu u ABII «Octon Mupo6» Hosbaxopckoro
paitona HaBouHckoit o6nactu

Ornenka 00eCIIeYeHHOCTH TUTATEIbHBIMU
Mecto Kareropuu nous
dJIEMEHTaMHU, Ta
OueHb HU3KAS 4 240,97 -
ABII  «I'ynucton- | Huskas o 366,0 237,49 -
Hamromw» | Cpenmss g | 12603 | Q| 22,03 | Q| 68,56
JKounapckuii  paioH | [Toprrennas o 4 A~ - M | 260,45
Byxapckas 001acTe | Bprcoxas - _ 170,99
OO61was mwiomaib 500,03 500,49 500
- 151 -
ABII «Anmmep OueHp HHU3KaAs 51,65
Hagow»  Tysackuii Huskas o 103,05 . 299,88 -

. Cpennss 2 319,17 o | 3725 | Q -
paiioH 2 G J
Kamkazapbusckas [ToBbllIeHHAs i 70,13 - -
06712CTh Bricokas 6,92 11,29 500

OoOmas wiomanae 499,27 500,07 500

OueHb HU3KasA - 105,25 -
f/{iﬂ . «OcTon "H van 388l 152,91 8.85
o e Cpensis o | 40047 | S 995 | o 73.58

. p IToBbINIEHHAS > 61,4 | 64,22 | ™ 236

paiton HaBouHckas —~

Bricokas - 78,24 182
obyacTh

OOmas wiomaae 500,68 500,12 500,43

Kak noxaszanu JnaHHbIE XMMHYECKHMX AaHAJIU30B IOYB JEMOHCTPALMOHHOTO XO3SHCTBa
ABIl «l'ynmucton—Homranu» JKongopckoro paifona bByxapckoit obnactu, conep)kaHue
MOJABIKHOTO (ochopa B MaXOTHOM TOPHU30HTE HEBeMUKO (Tabma. 1). Pactpenenenne moaBuKHOTO
docthopa o mpodunto opomaeMblXx TaKBIPHO-TYTOBBIX TOYB HEpaBHOMEPHOE. MaKkcuMaabHOE
KoJn4ecTBO (GoChOPHBIX M JPYTHUX DJIEMEHTOB MHMHEPAJbHOIO MUTAHHUS OOHApYKUBAETCS B
MaxOTHOM M MOJIMIaX0THOM TOPU30HTaX U Kojebiercs B mpenenax ot 7,69 mr/kr no 42,72 Mr/xr.

K kareropum cpemneii obecrneueHHOCTH 1O MOJBIXKHOMY (ocdopy oTtHOCcsATes 4,4 %, K
KaTeropun HU3KoW oOecnedeHHOCTH - 47,5 %, K KaTeropuu ouyeHb HU3KOW 00ECNEeYeHHOCTH —
48,1 % 3emenp ABII «I'ynucron—Homranmy.

B BepxHeM NaxOoTHOM TOPH30HTE COJEpKaHHE MOJABMXHOTO Kanlusg OoJblle, 4eM B
MOANAaXOTHOM TOpu3oHTe U Kosebnmercs ot 202,4 mr/kr nmo 613,7 mr/kr. Pacnpenenenue
MOABMKHOTO Kalusg 1O NpPOQWII0 OpOIIAEMBIX TaKbIPHO-TYTOBBIX TIOYB TOCTENEHHO
YMEHBIIIAETCS.

K kaTteropum BbICOKOM 00€CHEUEHHOCTH IO MOJIBHKHOMY Kanuio oTHocutcs 34,2 %, k
KaTeropuu MOBBIILIEHHONW obecniedeHHOCTH - 52,1 %, Kk xateropuu cpeaHeldl 0O0ECIIEUEeHHOCTH -
13,7 % 3emens.

Conepxanue TryMmyca B IOYBE Ha JIEMOHCTPAaLlMOHHOM YydacTke byxapckoro paiioHa
XapaKkTepusyeTcs CIASAYIOIHNM 00pa3oM: K KaTEerOpUHU MOBBIIIEHHONW 00ECMEeYEeHHOCTH T'yMYyCOM
otHOCcHTCS TOJIBKO 0,8 %, kK KaTeropuu cpeaHeil ooecrneuyeHHOCTH — 25,2 %, K KaTeTOpuu HU3KOH
obecnieuenHoctu — 73,2 %, k KaTeropuu o4eHb HU3KOK obecnieueHHocTH - 0,8 % 3eMenb.

[Ipu oGcnenoBanuu 3emens ABIT «A. HaBom» I'yzapckoro paiiona KamrkamapsuHCKOM
obnactu Ha coxaepxkanue K,O, P,Os, 06muii a30T u opraHnyeckue BemiecTBa ObLJI0O 0TOOpaHO
140 obpa3s1os.

MakcumanbHOe KOIMUecTBO (HOCHOPHBIX U APYTHUX AIEMEHTOB MUHEPAIBLHOTO MUTAHUSA
oOHapy>KMBaeTcs B IMAaXOTHOM W TMOJAMAaXOTHOM TOPH30HTaX W KoJeOJeTcs B mpeaenax oOT
0,96 mr/kr go 184,16 mr/kr.
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K xareropwu BBICOKOH 00€CIICYCHHOCTH MO TMOABMXHOMY (Pochopy OTHOCATCS TOIBKO
2,3 %, K KaTeropuu cpenneit obecrneueHHoct — 7,4 %, K KaTeropuu HU3KON 00ECIeYeHHOCTH —
60 %, k kareropuum oO4yeHb HHU3KON oOecmeueHHocTH — 30,3 % 3emenb JEMOHCTPAMOHHOTO
ydacTKa.

B BepxHeM NaxOTHOM TOPH30HTE COJCPKAHHWE MOJBMKHOTO Kalus OOJbIIe, YeM B
MOJAMaXOTHOM TOpU30OHTEe U konebiercs oT 417 mr/kr go 2608,2 mr/kr. Pacnpenenenue
MOJIBMKHOTO KaJIUS 11O MTPOQPUITIO TOCTEIIEHHO YMEHBIIASTCS.

3eMiIM JEeMOHCTpAIlMOHHOTO ydacTka KarmkamapbuHCKOM 00acTH OTHOCATCS TOJBKO K
KaTerOpuHU BBICOKOW 00€CTIeueHHOCTH 10 MOABMKHOMY Kanuio 500 ra.

Conepkanue TyMmyca B IIOYBE Ha JEeMOHCTpalMoHHOM YyuacTke KamkagapbuHCKON
o0JacTH XapakTepU3yeTcsl CIEAyINUM o00pa3oM: K KaTeTOPHH BBICOKOW OO0ECIeYeHHOCTH
TYMYCOM OTHOCATCS Toibko 1,4 %, K KaTeropuu MoBbIIIEHHON oOecneyeHHocTH — 14,1 %, K
KaTeropuu cpenHeid obOecreyeHHOCTH — 63,9 %, K KaTeropum HHU3KOM O0OECIEUCHHOCTH
otHOCATCS 20,6 % 3emelnb.

[Tpu o6¢cnenoanuu 3emens ABIT «Octon Mupo6» HosbGaxopckoro paiiona HaBouHckoi
obnactu Ha coxaepxkanue K,O, P,Os, 006muii a30T u oprannyeckue BemiecTBa ObLJIO 0TOOpaHO
145 obpasios.

Kak mnokazanu paHHble XMUMHYECKHUX aHanu3oB (Tabn. 1) moaBuxkHoro d¢ocdopa B
MMaxOTHOM TOPU30HTE HEBEINKO. MaKkcUManbHOE KOTUYSCTBO (GOCHOPHBIX U JAPYTHX AJIEMEHTOB
MHUHEpPAJbHOTO TMHUTaHUS OOHApY>KHMBAeTCSs B NAXOTHOM U TOJMAaXOTHOM TOPH30HTaX U
KoJieOeTcs B pejenax ot 6,34 mr/kr qo 149,13 mr/kr.

K kaTeropuu BeICOKOH 00eCIe4eHHOCTH MO NOABUAKHOMY (hochopy oTHOcsATCs 15,64 %, k
KaTeropuu NOBBIIIEHHON obecriedeHHOCTH — 12,84 %, Kk Kateropuu cpenHeil 00eCIeYeHHOCTH —
19,89 %, x kareropum HHU3KOM obOecneueHHoctu - 30,57 %, k kareropum OYEHb HU3KOH
obecneuenHoctu — 24,01 % 3eMens.

B BepxHeM MNaxOTHOM TOPHU30HTE COJAEpKaHHE MOABMXHOTO Kaiusg OoJblle, 4eM B
MOANAaXOTHOM TOpU30HTe U Kosebnercs ot 177,1 mr/kr mo 767,1 mr/kr. Pacnpenenenue
MOABUKHOTO KaJIUsI IO MPOQUITIO TOCTEIIEHHO YMEHbIIAETCS.

K kareropuu BBICOKOI 00€CIEUEHHOCTH O MOABHKHOMY Kalui oTHocsaTcs 36,36 %, k
KaTeropuu TMOBBIIIEHHONW Kateropuu obecnedeHHocTH — 47,15 %, K KaTeropum cpenHei
obecnieuennoctu — 14,7 %, K KaTeropuu HU3KON 00ECTICYEHHOCTH MO TOJBIXHOMY KaJUIO0 —
1,76 % 3emenb.

Conepkanue TymMyca B MOYBE Ha JEMOHCTpPAllMOHHOM yuacTke HaBomHCKO# oOmactu
XapaKkTepu3yeTcs CIAeAYIOMMUM 00pa3oM: K KaTeropuu MOBBIIIEHHON 00ECIEeYeHHOCTH T'yMYyCOM
otHOCcsTCs 12,26 % K Kareropum cpeaHeil odecnedeHHOCTH — 79,98 % u Kk KaTeropuu HU3KON
obecnieuennoctu — 7,75 % 3emens ABII «Octon Mupo6» Hosbaxopckoro paiiona.

Takum  oOpa3oMm, pe3ynbTaThl MNPOBEACHHBIX uccienoBanuit B 2009  roxny
CBUJIETENIbCTBYIOT, UYTO IOYBBI (EpPMEpPCKUX XO34MCTB IO CBOEMY KadeCTBY M CTENEHHU
00€CTIeYeHHOCTH dTIEMEHTaAMH MUHEPAIHHOTO TUTAaHUSI HEPABHOMEPHEI.

3HaHHWE CTEMEHH O00ECIeYeHHOCTH 3eMeb TymycoMm, GochopoM M KajlueM IO3BOJSIOT
oTpeeNnuTh NOTPeOHYI0 HOPpMY Ha | Ta COOTBETCTBYIOIIMX yAOOPEHUH, a TaAKKE pPacCUUTATh UX
MOTpeOHYI0 HOPMBI B CpeTHEM Ha | rekTap, corjiacHO peKOMEHIauu [5], o 03UMYIO MIICHUITY
Y XJIOMMYATHUK, ¥ TEM CaMbIM JOOUTHCS BRIPaBHUBAHUSI TUIOJOPOAUS MO BCeMy Mmoo (Tabdi. 2,3).

Tabnuua 2 — [lorpebHble cpeiHre HOPMBI BHECEHMSI YIOOpEHUH MO 03UMYIO MILEHUIY B
JEMOHCTPAI[MOHHBIX y4aCTKax

O6acTH TI'omoBast HOpMa Kr/ra (IeHCTBYIOIIETO BEIIECTBA) _
HABO3 a3oT docdop Kanuit
byxapckas 19000 125 112 24
Kamkanapsunckas 15000 119 108 20
HaBownnckas 14000 116 96 24
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Tabnuna 3 — IlorpebHBIE CpegHHWE HOPMBI BHECEHUS YIOOPEHUM MO XJIOMYATHUK B
JEMOHCTPAIIMOHHBIX yUaCTKaX

O6acTi l'onmoBas HOpMa Kr/ra (IeHCTBYIOIIETO BEIISCTRA) §
HaBo3 azor docdop Kannii
Bbyxapckas 19000 221 193 25
KamkanappuHckas 15000 207 185 15
HasouHckas 14000 203 159 26

VYuuTeiBas, 4TO cOJEp>KaHUE a30Ta B HAILIMX [TOYBaX AHAJIOTMYHO COBIIAJIA€T C KaTeropuen
comepxkanus (ocdopa, nnas pacueToB MOTPeOHOCTH a30THBIX yAOOpeHUN B JNaHHOU pabote
ucroib3yercs cooTHomenue oimskoe k N:P =1:0,8. P,Os BHocuTcs — 70 % mox maxoty, 30 % -
nepen OyToOHU3aLKEH.

Jlnst aHanmu3a 3acoJIeHMs] TMOYBBI JIeMOHCTpauuoHHOro xoszsiiictBa ABII «['ynucton—
Homranu» JKonnopckoro paitona Byxapckoit o6mactu, ABIT «A. HaBou» ['y3apckoro paitona
Kamkanapeunckoir oomactu u ABIT «Octon Mupo6» HosOaxopckoro paiiona HaBowHCKOU
obnactu ¢ rioyounsr 0-10, 10-30, 30-50, 50-80 u 80-100 cm yacTtoToii onuH obOpaser; Ha 25 ra
no4BeHHBIM OypoM oTobpano 100-105 o6pasuos.

Pe3ynpTaThl 1a60paTOPHBIX AHAIM30B MTOKA3aJd, YTO K CUIbHO3acOJeHHBIM noyBaM ABII
«'ynmucron—Homranu» XXougopckoro paiiona byxapckoir oOnactu otHocsites 36,7 %,
cpeane3aconeHHbIM — 49,7 % u k crnabo3acosieHHbIM TObKO 13,6 % 3emensb.

B ABII «A. HaBou» I'y3apckoro paiiona KamkagapbuHCKONH 00J1acTH CUTyaIisi HEMHOTO
WHasl: K KaTeropuu ciabo3acojeHHbIX oTHOcUTCcA — 47,6 % u HezaconeHHbix 4,4 % 3emenb, a K
KaTeropuu CuiibHO3acoJeHHbIX — 17,6 % u cpegnesaconeHubx — 30,4 % 3emensb.

B ABII «Octon Mupo6» HoBb6axopckoro paitona HaBomHCKON 001acTH K KaTeropuu
CUJIBHO3ACOJICHHBIX OTHOCATCS Bcero 5,2 % u cpenHe3acosieHHbIX — 12 % 3emens. B ocHoBHOM
Ha 3TOM y4YacTKe IOYBBI OTHOCSTCS K KaTeropuu cinabo3acosieHHbIX - 51,8 % 1 He3acoJIeHHBIX —
31 % 3emeuns.

3nauenus ph umensercs ot 7,0 10 7,5, 4TO COOTBETCTBYET KaTErOPUH CJ1a00 LIEIOYHOM.

B 3aBucHMOCTH OT CTENEHM 3aCOJIEHMS IOYB PEKOMEHIYIOTCS CJIEAYIOIIHME MPOMBIBHBIC
HOpMBI (Tabu. 4) [3].

Tabnuna 4 — PekomeHyeMbie TpOMBIBHBIE HOpMBI JuTsi byxapckoi, Kamkanapsuackon u
Hapounckoit obnacreit

[IpOMBIBHBIE HOPMBI, M’/Ta
Ne Kareropuun noys byxapckoit Kamkangapsusckoit HasoituHckoit
obnactu obnactu obnactu
1 Cnabo3acoyieHHbIX 2500 - 3000 2000 - 2,500 2500 - 3000
2 CpennesacoaeHHBIX 3500 - 4000 3000 — 3,500 3500 - 4000
3 CuIIbHO3aCOJIEHHBIX 4500 - 5000 4000 — 4500 4500 - 5000

Cpok npoBeJieHUs] IPOMBIBOK STHBaph — (heBpasb.

Ha He3aconeHHBIX MOYBaX B MapTe PEKOMEHYETCS IPOBOAUTH BIAro3apsiAKOBbIC MOJIHUBBI
1000-1500 m*/ra.

[Tocne mpoBeAEHHBIX MPOMBIBOK Ha JIEMOHCTPAlMOHHBIX YydacTkax byxapckoi,
Kamkanapsunckoit 1 HaBoiinnckoii obsnacteit B mapte 2010 roga Obl1 MpoBeJeH MOBTOPHBIN
0TOOp TOYBEHHBIX O0pa3IOB Ha 3acoJICHHE. 3a4acTylo, NMPHU BECEHHEH ChEMKE H3-3a OJU3KOTO
3aJleraHysl YPOBHS I'PYHTOBBIX BOJI IIPH HE TOCTATOYHOM pabOTOCTIOCOOHOCTH MOJIEBOTO JpPEHAXKa
TPyAHO OBLIIO paboTaTh.
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Tabnuna 5 — /luHamMuKa 3acOJEHHOCTH IMOYB JIEMOHCTPAIIMOHHBIX y4acTKOB Byxapckoii,
Kamkxanapsunckoii 1 HaBouHckoi obnacreit

Ilepuon | He3aconeHnsle Cnabo Cpenne CuibpHO Hroro
MTOYBBI 3aCOJICHHBIE 3aCOJICHHBIE 3aCOJICHHBIE
ra | % ra | % ra | % ra_ | % ra | %
ABII «I'ynucron — Homraam» XKongopckoro paiiona Byxapckoii obnactu
Ocenb - - 68,41 13,6 248,8 49,7 183,8 36,7 501 100
Becna - - 331,22 66,1 108,0 21,6 61,8 12,3 501 100
ABII «A.Haow» I'y3apckoro pariona KamkanapsnHCKOH 001acTH
Ocenb 22 4,4 238 52 152 30,4 88 17,6 500 100
Becna - - 165,6 33,1 240,1 48,0 94,7 18,9 500 100
ABII «Octor Mupo6» Hobaxopckoro paitona HaBounckoit o01acTu
OceHp 155 31 259 51,8 60 12 26 5,2 500 100
Becna 156,7 31,3 301,2 60,2 42,1 8,4 - - 500 100

Pe3ynbTaThl 1a0OpaTOPHBIX aHAIW30B TOKA3JIM, YTO TOCJIEC IMPOBEICHHBIX IPOMBIBOK
momans ciaboszaconeHusix 3emens B ABII «I'ymucton—Homranm» YKoHmopckoro paiioHa
byxapckoii obmactu yBenumuwiach Ha 52,5 %, miomaab CpeaHE3acOJEHHBIX  3€MENb
ymenbmunacek Ha 28,1 % u cunbHo3aconeHHBIX - Ha 24,4 % (tabn. S5). Takum oOpazom, B
pe3yibTaTe 3UMHHUX TPOMBIBOK MPOU3OIUIO 3HAYUTEIBHOE pPACCOJICHWE CHJIBHO U
cpeaHe3acoleHHbIX  moyB.  OJIHAaKO  OCTaroIIMecs  IJIOMAAM  3aCOJICHHBIX  3eMelb
CBHJICTEIICTBYIOT O HEJIOCTATOYHOM BHUMAaHHH K OpPTaHHU3aIlMd IPOMBIBOK, COOIIIOICHHUIO
PEKOMEHIOBAHHBIX TEXHOJOTHUM M HOPM, a TAaK)Ke€ HEIOCTATOYHOU pabOoTOCIIOCOOHOCTH IpeHaxa.

B ABII «A. Haou» [I'y3apckoro paitona KamxkanappuHckoil o0siacTu cuTyauus
yXYIUIMIACh: TJIO0MIA b CUIIbHO3ACOJICHHBIX 3eMellb yBenuuunack Ha 1,3 %, cpeaHe3acoIeHHBIX -
Ha 17,6 % u cpenne3acosieHHbIX Ha 18,9 %, Tak Kak Ha MaHHBIX y4acTKaxX HE MPOBOJIUIIHUCH
MPOMBIBOYHBIE PabOTHI. 3a CYET HUCMAapeHUs TPYHTOBBIX BOJ COJM CKOMMUIUCH B BEPXHEM
TOPU30HTE TOYBBI, MPOU3OULIO 3HAYUTEIBHOE YBEJIMYECHUE 3aCOJIEHHUSI TMOYB BCEX KaTEropuid
(Tabm. 5).

Pe3ynbpTathl 3uMHEN COJEBOM ChEMKH IMOKa3alH, YTO MOCJE MPOBEACHHBIX MPOMBIBOK B
ABII «Octon Mupob6» Hosb6axopckoro paiiona HaBouHCKOM 007JaCTH CHIBHO3aCOJIEHHBIE
MOYBBI MOJIHOCTHIO MCYE3JH, a IUIOMAAb CPEAHE3aCOJICHHBIX 3eMeb yYMeHblIuiach Ha 3,6 %,
IJI0maab c1ab03acoIeHHBIX 3eMelNb yBenudmiach Ha 8,4 % u He3aconeHHbX - Ha 0,4 %. B
pe3ysibTaTe BECEHHHMX MPOMBIBOK MPOU3OIIO PACCOJIECHUE CHIIBHO- U CPEHE3aCOJCHHBIX MOYB
(Tabm. 5).

Takum oOpa3oM, HEOOXOJUMO OTMETHTh, 4YTO Ha JEMOHCTPAIMOHHBIX yYacTKax
byxapckoit, KamkamappuHckoit u B MeHblIeil mepe HaBouHckoll 007acTsSX Ha MNpaKTHKE
HEJIOCTATOYHO YIEISAETCS BHUMAHHS OPTaHHW3allMM W TMPOBEICHUIO MPOMBIBOK, COOJIIOIACHUIO
PEKOMEHIOBAHHBIX TEXHOJOTUM MX MPOBEACHUS, YUUTHIBAsI HAJIMYKE YIUIOTHEHHBIX TOPU30HTOB
Ha T1iyouHe Hmwke 40cMm, a TakkKe C BKIIOYEHHEM THUICa, KPOME TOrO0 HU3KOU
paboTOCIIOCOOHOCTH MOJIEBOTO IpEHAXKA.

Jnst  yiaydiieHuss MEJIHOPATHUBHOTO COCTOSIHHSI OpOIIAaeMbIX 3€Mellb, Ha MpuMepe
JEMOHCTPAIMOHHBIX YYacTKOB, IIeJIecCO00pa3HO MPOBEACHUE CIEAYIOIIMX MEpPONPHUSTUMN:
rIyOOKOM BCHAIIKKA WJIM PBIXJICHUS, MPOBEJICHHE MPOMBIBOK HOpMaMu B byxapckoii obnactu
3700-4900 M3/ra, Kamkagapsuackoit obmnactu - 2700-3200 M3/ra, u B HaBolinHckoi#l 00acTH -
2300—2700 M°/ra ¢ 0Bs3aTeIbHBIM COOMIOACHAEM PEKOMEHIYEMBIX TEXHOJOTHH, MOBBIIICHACM
paboTOCTIOCOOHOCTH MOJEBOTO IPEHAXKA.

KpomMe Toro, HeoOXOAMMO TPOBEICHHE COOTBETCTBYIOIIMX  arpOTeXHUYECKHUX
MEpONpPHUATUN C BHECEHHEM HaBO3a W MUHEpAJbHBIX YIO0OpEHMi, NMPUBEJACHHBIX B JaHHOU
pabore.
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PACYET PEXUMA PABOTbI TYAMYIOHCKOIO TrMAPOY3J1A BE3
CPABOTKU KAMAPACCKOIO BOOAOXPAHUITULLA ONA HYXA

WPPUTALIMA

M.P. Hkpamoea, A.K. Xoosxcues, B.A. Hemmunos
CAHUUPU

UucneHHble SKCIIEPUMEHTBI BAPUAHTHBIX PAacyeTOB 10 NMOA00PY palMOHAIbHBIX PEKUMOB
paboTel Bonoxpanunui TMI'Y BeImonHsuIMCh A7 pa3pabOTaHHOTO MOJAEIBHOTIO KOMILIEKca s
OILICHKH 3P (PEKTUBHOCTH UCTIOIB30BAHUS CTOKA P. AMyJapbH B HU30BBSIX.

CraBunace 3ajgadya Moa0OpaTh pPEKUMBI, YAOBIETBOPAIOIINE TpeOOBaHUS MHUTHEBOTO
BOJIOCHA0KEHHS B HHM30BBSIX, HAKOIUICHHE HEOOXOJUMOTr0 KOJMYECTBa M XOPOIIEro KadecTBa
BOJbI B Bopoxpanwmie Kanapac, a Takske MUHUMU3HPYIOLIUE OTEPHU BOBI.

[Ipu 3TOM OBLIIM YUTEHBI CIEAYIOIINE XapaKTEPUCTUKU:

BOJHOCTH ToJia (TI0 CTOKY PEKH),

TpeOOBaHUS MUTHEBOTO BOJOCHAOXKEHHS — pexkuM Kamapaca — pexxum PyciioBoro
BOJOXPAaHUIIUINA,

TpeOOBaHUSI WPPUTAIIUOHHOTO KOMILJIEKCA HUIKHETO TEUYCHHSI — PEXHM pabOThI
Bonoxpanunui TMI'Y,

YPOBEHHBIN pexxuM PycioBOro BoJoXpaHUIIUIIA — PEKUM 3aUIICHUS

BOJIHBIN pexuM PyciaoBoro BogoxpaHwiInila - BOAHBIN pexxum Kamapaca —
COJIEBOM OajlaHC — TUIPOXUMHUYECKUN PEHKUM.

PacueTs! BHINOTHAINCH IO TPEM BapUaHTaM BOJAHOCTH:

PacueTnsiit ManoBoaHbIN To1 (90 % 00ecne4eHHOCTH),

Cpenuuii no BogHoctH rof (50 % obecriedeHHOCTH).

Mmuorosoanslii rox (10 % obecrieueHHOCTH).

BonHocTh rona — ocHOBHOM (haKTOp MPUHATHIN HAMHU B Kau€CTBE JIUMUTUPYIOLIETO
puTOoYHOCTH K TMI'Y. bpuiv IpUHATHL HEKOTOPBIE YCIOBHS pacyera, TAKUE KaK:
Boponorpebnenne mo mumuram MKBK (B Hu30BBSIX — 20,2 kM3, B TOM 4YHCIE B
BereTanuio — 15 km3), ype3ka JMMHUTOB B MajioBogHbIe okl (Ha 10-20 %),

N3 ycTaHOBIEHHOTO JIMMHUTA HAa XO3MUTHEBBIE HYX bl Bbiaesercs 0,15 kM3 Boabl
B Iof,

OrpaHudeHus 1o MoJIe3HON eMKOCTH PyciioBoro BojloXpaHuInIa,

OrpaHudeHus M0 HAMOJHEHUIO U cpabOTKe BOAOXPAHUIIHUIII.

Uucnenno uccnenoBanbl ocHOBHBIE (pyHKIMHM TMI'Y: ce30HHOE peryJnpoBaHHE CTOKa
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peku B MHTepecax uppuranuu (0cod60 B MaJoBOJIHBIC Ne(UIUTHBIE TOJbI), aKKyMYJIHUPOBaHUE
Hanbosiee KadyeCcTBEHHOW pedyHoil Boabl B KamapacckoM BOJOXpaHWIHIIE Ui OOECIICYCHHS
HACEJICHHsI TUThEBOW BOJIOW, PETYIMPOBAHUE MTABOJIKOB B MHOT'OBOTHBIE T'OJIBI.

OneHuTh TOYHOCTH pacyeToB MoOJAENU TIOSIMYIOHCKOTO BOJOXpaHMWJIHIIA IOMOTYT
pacyeTHbIE 3HaYEHUs] MUHEpalIu3aluu BoAbl B Kamapace, 0lHOM W3 HaJMBHBIX BOJOXPaHUIIHII
ruapoys3na. Ee TOYHOCTP 3aBHUCHT OT MpPaBWIBHOTO pacyeTa BOJOOOMEHa B BOJOEME,
OCHOBAaHHOTO Ha BOJHOM OajaHce BOJOXpaHWIWING, W MPABUIBHOCTH BbIOOpA 3aBUCUMOCTHU
MUHEpaITH3aIMK BOJBI OT PACX0/1a BOJBI.

[Ipn pacuerax pexuMa ODKCIUTyaTallid IS KaJICHIApHOTO TOJAa, BBOAUTCSA TOHSATHE
pacueTHoro nepuoja (7). ITOT NEPUOA MOXKET ObITh NMPUHAT KaK JACHb, AeKala WM MecdAl. 3a
pacyeTHbII nepro ObLT MPUHAT Mecsll. B aToM cityuae ans staBapst i = 1, ¢eBpans - i = 2 u T.A.
JUis KaXXI0TO pacdyeTHOro MEpHoAa, B Ka4eCTBE PACUETHBIX BEIUYHMH, BHOCATCS (DAKTUUECKHE
YLJIM TIPOTHO3HBIC BEIMYHHBI: CTOKOB PEUHOI BOBI - Wi peku (MIIH.M’); TUMHUTBI HA OPOIICHHE —
Win (MaH.M’); IOl HCTIapeHus -4 i (MM); MHHEPATH3aIys PEIHON BOBI - )i PEKH; HAYATBHOE
(McxomHOE) 3HAYCHHE MUHEPATH3AIIMU BOJIBI B BOJOEMaX — 1i.

OO6beMbl N30BITKAa PEYHOTO CTOKA JUJIS Ka)KJOTO PacueTHOTO MEepHoJa OMPENENSIIOTCS M0

dbopmyie

Wi = Wipipe —Win (1)
npu 3HaueHusIX (Wipexu —Win) > 0
Hedbunur pednoro crtoka mnpuHuMaercs npu (Wipexu—Win)>0 wu ompenensercs IO
bopmyie

Wi = | Wipipe —Win/ 2)

B ToMm ciyuae, korja 00beMBbI I€UIIMTA CTOKA MIPEBHIIIAIOT CYMMAapHBIE 3amachkl BOJBI BO
BCEX BOJOXPaHWIMINAX, BOSHUKAET HEOOXOAUMOCTh MepepacipeielieHUus] ITUX 3alacoB C IEJIbI0
COKpamieHusi ymiepOoB OT HEIOINOJadd BOJBI Ha OpOIICHHWE. B MaloBOAHBIC TOIBI, KOTIA
MOKPBITh MOJHOCTHIO O0BEMBI Je(UIINTA 32 CYET UMEIOUIUXCS 3aMacoB BOJbI HE MPEACTaBIsSETCA
BO3MOXHBIM, IPUHUMAETCS MPOMOPIMOHAIBHOE TIEpepacIpe/iesIeHHe 3a1acoB BObI IO MecCsIaM,
¢ HaOMrogaeMbIM 1e(pUIIUTOM BOJBL. /{7151 ?TOr0 BBOAUTCS MOHATHE 0T AePUIIUTA — T, PABHOTO

wi%?
T= z Wi()ed) (3)

rae: ZWZ"W’ — CyMMapHBIi 06beM e(HUIINTOB BOIBI, MIIH M.

B »>Tom ciIyduac 00BEMBI 3aI1acOB BOJbl B BOAOXpAaHUIIHMIIAX, HWCIIOJIB3YCMBIX JIS

TIOKPBITHA Ie(UIIMTOB B PACUETHBIH HEPHOM, COCTABIAIOT — W 7i*?

Wi = W, )

rac: ZVV3 - CYMMapHBII\/'I o0BeM 3amaca BOJbBI B BOAOXpaHUIHINAX [JIA HOKPBITHUA

neuuToB.

Tak kak oOmepaTUBHBIA pEXUM DKCIUTyaTalluud pa3palaTbiBaeTcss ISl CHUCTEMBI
B3aMMOCBSI3aHHBIX BOgOXpaHuiauil TMI'Y, To UCXOAHbIE NaHHBIE IJI PAacy€TOB BBOJUM JJIs
KaX0T0 BOJOXPAaHUJIUILIA.

Pycnogoe eoooxpanunuue. 3a BeChb NMEPHUOJ HKCIUTyaTallMd MPOU3OLILIO 3HAYUTEIBHOE
3auJIeHUE PYCJIOBOM Yalll BOJAOXpPaHWININA. B CBA3U ¢ MpoaoIKaOIMMCS U3MEHEHUEM 00beMa
Pycii0BOro BOJOXpaHHWIMINA BCJIEACTBUE €r0 3aWiIEHHs, B pacyeThl BBOJUTCSA HOJHBIA ° mpu
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V¥V 130 M, koTopslii ompenenser (pacueTHslil) oObeM PycnoBoro Bomoxpanmnuimma W mMoaenu
3aMJIEHUs] BOAOXPAaHUIIUINA K HaYaly pacueTHOTo nepuoaa

Wie"=Wr 1. + (A Wpasm - A Womn)i* (5)

I'ne: Wp(i_Ue - monaHbIH o0BeM PycroBoro BomOXpaHWIWINA K KOHIY MPEIbIIYIIETO
Mepuoa;

(A Wpa3m- A WOI’I’lJZ)i* - 00beMBI pa3MbIBa WJIM OTJIOKEHHH HAHOCOB IS PAaCUETHOTO
Mecsla, onpeesseMble TI0 METOAMKE 3aUJICHHs BOJIOXPAaHMIIHIIA.

MunumanbHasi OTMETKa cpabOTKH YpOBHEHN BOoAbI B Pycii0BOM BOJOXpaHMIIUILE IPUHAT a
paBHoit ¥ min® =66 MIH.M’.

B cCBf3M C TOCTOSHHO MEHSIOIIMMCS OOBEMOM OTJIOKEHHWH HAHOCOB B dYaIle
BOJOXPAaHWIIMINA, 4, CJIEJOBAaTEeIbHO, W TMOJE3HBIM OOBEMOM CaMOro BOJOXPAaHWIMIIA,
UCIIOJIb3YETCS. 3aBUCHMOCTD, MO3BOJISIONIAs ONpPENensaTh OTMETKy ypoBHel Boasl (VHVYi) B
BOJIOXpaHMIMILE Ipu Tr0060M oObeme ero 3anonHeHus (WH(hi)) ¢ yueToM CymMMBbl OTIIOKEHUN
HaHocoB (V) omn), TMONYYEHHBIX B pacyeTHbIM NEpHOA IO MOJENM 3awiieHus PycioBoro
BOJIOXPaHUIIUINA

VYHYi = VYnop + hi, (6)

rae: ¥ 1mop — oTMeTKa opora OTBEPCTHH TUIOTHHBI;

hi - rmyOuHa BOJBI HAJ TOPOTOM.

JlanHas BenudwHA Al ompeiessieTcs 1mo ¢GopMmylie, YIUTBHIBAIOMIEH MPOIECC 3auiieHUS
BOJIOXPaHUJIUIIA

Wu(hi) = Wu - Wp(hi) (VYVHYi - Ycoem.) + Wp(hi)(¥ > omn - YVHYI)
Wp ((YHILY - Y coem) (VY >Y omn -V coem) (7)

Boooxpanunuwe Kanapac. B cBA31 C Hcnoib30BaHMEM BojpoxpaHunuma Kamapac Ha
CO3JaHME 3amacoB BOJBl Il MUTBEBBIX IleJield, cpaboOTKa ero B HacTosllee Bpems
ocyuectisgercss 10 otmetkn VY 117-118 m. [lone3znas emkocts Kanmapaca mpu 3THX OTMETKax
COCTaBIIAET
Wek= 640 u 610 mun M, EsxeMecsrdHbIil HEOOXOMMMBIE 00BbEM HA MUTHEBBIC HYXIbI PHHAT
13 mutH M3, rogoBoii — 156 muH M. C Y4YE€TOM IMOJJEpKaHUs KadyecTBa BOJbl MUHUMAJIBHO
HEOoOXOQUMOE IEPBOHAYAIBHOEC HAINONHEHHe Kamapaca JOKHO COCTaBIATh 640 MiH M
(V125 m). IIpu ucnonszoBanuu Kanapaca c 11e51bto NOKPHITUS 1e(PHUIIUTOB BOJBI HA UPPUTAIHIO,
3anonHenune Kamapaca nommkHO mpoBoauThest 10 otMeTkd 130 M. B aToM ciydae oO0beM BOJHI,
KOTOpBIE MOXeT ObiTh momaH Kamapacom Ha wuppuramuio coctaBiser 320 muH M (960-
640=320 miH M°).

Boooxpanunuwa Cynmancanoxcap u Kowoynak. B Hacrosiiee BpemMss MaKCUMAJIbHO
BO3MOYKHBI YPOBEHBb BOJBI B 3THX BOJOXPAHWIHINAX OrpaHudeH oTMmeTkor 127,5 m. CpaboTka
CynTaHcaHKapCKOTO BOJOXPAaHUIIUIIA BO3MOXKHA 10 oTMeTKH 113 M. B aToM ciyuae
CyMMapHas Moje3Has eMKOCTh 000MX BogoOXpaHuaui coctasiseT npu ¥ 127,5 m
W™ =2250 mnn M?, MepTBBIi  00beM CynraHcaHmkapa W' =820 mau m’, Kombyaka
Wyno' =790 MitH M.

[Ipu BBITIOJIHEHUH PAacUETOB 110 MOJEIIH OMEPATUBHOTO YIIPABICHUS BOJIOXPAHIIUIIAMHA

TMI'Y onpenenstorcs:

- W3P, W3*, W3™ — o6beMsl 3amaca BOABI Ha PACUETHBIH IEPHOJ, COOTBETCTBEHHO,
PycnoBoro Bomoxpanmnuiia Kamapaca, Cyntancanmkapa u KomoOynaka. s BogoXpaHMIHIIA
Kanapac — 310 3amacsl BOJbI AJisl HY X UPPUTAIUH;

- VP W, W L oTMeTKH ypoBHEi BOJBI B BOJOXPAHMINIIAX HA HAYAI0 PACUETHOTO
nepuoa;
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. . cct
- Fi®, Fi*, Fi*™, - muomamu 3epkana BOJOXPaHWIMIL IS ONpENEIEHUs 00bEMOB

ucrapenus Bomsl - Wi iP, W i, Wy i%™;

- Wrad®, Whad*, WHau*"™, - ucxoanblii 00beM BOJOXPAHHMJINIL HA HAYATIO PACUETHOTO
HEePHO/Ia;

Wit?"™" . nepepacnpeneneHre 3amacoB BOABl M3 BOXOXPAHHIMI] C y4eTOM
1e(UIUTOB BOJBI U TIOTEPh BOJBI HA HCITAPEHKE 32 PACUETHBIN IEPUOLT;

-Wep®,  WepS, Wep™™, - 06beMbl cpaGOTKH BOJOXPAHHIIHIL, HIYIIHE HA TIOKPHITHE
neuuToB;

- Whan®, Wran®, Wran™"™, 06beMbl HallONHEHHs BOJOXpaHMINIL. OTpeaensioTcs s
Ka)I0r0 PacueTHOro IEPHOJIa C YUETOM UMEIOIIUXCS N30BITKOB BOJHBIX PECYPCOB, CBOOOIHBIX
€MKOCTE# BOJOXPAHUIIHUII ¥ UX YPOBEHHBIX PEKUMOB;

- WP, W, W™ - 0OGBbeMBl BOIBI B BOJOXPAHMIMINAX HA KOHEI[ PACUETHOTO IIEPHOMA
OMPEIENSIOTCS 6ATaHCOBBIM METOJIOM;

- > WorT, - 00beMbI 0TTOKA U3 Bogoxpanuwauil TMI'Y ¢ yueToMm motepb BOJIHI;

- Qi — pacxoabl Bonabl B HumxkHeM Obedpe TMI'Y. [lns mpemorBpamieHust ymepOoB OT
3aTOIUICHUST 3€MeNb B HWKHEM Obede TUApOy3Ia HMX BEIMYMHA HE JOJDKHA IPEBBIIATH
4000 M°/cek, UTO JOCTUraeTcs aKKyMyJIMPOBAHMEM MABOIKOBBIX PACXOI0B B BOXOXPAHMIHINAX.

Hwxe mnpuBeneHbl pacueTHble W HAONIOJCHHBIE [AaHHBIE IO YPOBHAM, O0OBbeMaM U
MUHepanu3anuu Bojabl B KamapacckoMm BojoxpaHumiuiie TrosMyIOHCKOro rugpoysna. Ilepuon
pacueta nATh JeT (puc. 1). Ilo mpuBeneHHBIM [aHHBIM pa3HUIA MEXKIY pPacueTHBIMU U
Ha6JHOIIeHHI)IMI/I SHAUCHHUAMU HaxoOATCA B COHUBMCPUMOCTH C TMOIrpCIIHOCTL U3MCEPCHUA
MUHEpaau3alui BoAbl. J[aHHBIE Pe3yJbTaThl CBUACTEIHCTBYIOT O TOYHOCTH M YCTOWYUBOCTHU
BOJIHO-COJIEBOM MOJIesH THOSIMYIOHCKOTO THIPOY3JIa.

CpaBHEHHME pacCUYETHBIX JAHHBIX C pE3yJbTaTaMU HATYPHBIX HM3MEPEHUS TOBOPUT O
JO0CTaTOYHO XOpOHIGfI HX CXOAUMOCTH, YTO IMO3BOJIACT MCIIOJB30BATh NpCajlaracMyro MCTOAUKY
JUTSl TPOTHO3HBIX PacueToB.
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!r;cbénmqecxan - - - pééqernan ‘
Puc. 1 - Ilokazarenn Kanapacckoro BoioxpaHuiuia

Ha puc. 2 npuBeneHbl pe3ynbTaThl pacuyeTOB ONEPATUBHOIO MepepacrpeneeHuss CToKa
PCKHU, OG'I)CMOB 3ammaca BOJbLI B BOOAOXpAaHUIHMIIAX IJIS ITOKPBITHA [[e(l)I/IHI/ITOB BOJAbI B HU30BbHAX
AMynappu I BapuaHTa pabOThl cHUCTeMbl BoJOXpaHunui Oe3 cpabotrku Kamapaca Ha
UpPUTallMOHHBIE HYXZbl, C Y4YE€TOM IIpolecca 3auiieHHs PyciloBOM €MKOCTM B pacyeTHbIC
NEepUO/Ibl BpEMEHH.

B cnyuae, xorga mo mporHo3aM 0KHIA€TCS MaJOBOJHBIN IOl ¢ BOAHOCTHIO MeHee 20 kM3,
BO3MOXKHO MPHHSATHE BapWaHTa pexkuma paboTel cucteMbl Bogoxpanmmui TMI'Y 6e3 poranmu
BoJbl B BojpoxpaHuiuile Kamapac. IlpuHsiTue Takoro peuieHusi AUKTYETCS PE3KUM MaJeHUEM
MpOIIeHTa 00ECIEeYEeHHOCTH BOJIHBIMU pecypcaMy HU30BUM B IIEPHO]I 3alI0THEHUSI CBEXEN BOJOU
Bojoxpanunuia Kamapac.
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Puc. 2 - OnepatuBHsbIi pexxuM padboTsl Bogoxpanwiun] TMIY 6e3 cpaboTku BogoXpaHUIUIIA
Kanapac Ha uppuranioHHbIE HYK/1bI (MaJOBOIHBIN TON)

[Tpu npunsTHH pemienus o padote Bogoxpanunui TMI'Y Ge3 nanonnenus Kanapaca ne
peKkoMeHayeTcs cpabaThiBaTh HA HYXKIbl MppUrallud OOBEMOB BOJBI, IPEBBIIIAIOIIUX OOBEMBI
IpeJHa3HauYeHHbIE JUIsI MUTHEBOIO BOJOCHAOKEHHUS, TaK Kak CHI)KCHHE YpOBHEH BOJbBI B
Kamapace BbI30BeT 00paTHY0 (DPUIBTPALMIO BBICOKO MHHEPAIM30BAaHHOW T'PYHTOBOH BOABI, YTO
MOBBICUT OOIIYI0 MUHEPAIU3ALMIO0 BOJbI BOJOXPAHUIIHUIIA.

Pe3ynpTaThl OLEHKM 3(QQPEKTUBHOCTH PEKOMEHAYEMBIX pEXHMOB 3KCIUTyaTaluu
BOJOXPAaHUIUII TIOSIMYIOHCKOTO THAPOY3Ja B CPABHEHUHU C (PAKTUYECKUMH PEKUMaMHU
[OKa3ajlu, 4YTO TMpU peaau3aluud pa3pabOoTaHHOIO pexuMa padoThl  BOAOXPAaHUIIMIL
MuHepaiu3anus Bojbl B Kanapace He OyeT npeBblliaTh HOpMAaTUBHBIX Nokazarteseil (tadim. 1).

Tabnuna 1 — CpaBHeHue (paKkTUYECKUX U PacUyEeTHBIX (i1 MalOBOJAHOTO rojia) 3HAYCHUH
MUHepanu3anuu B Kamapacckom BogoXpaHUIIUIIE IJIsl YCIOBUHM pexkuma 6e3 ero cpaboTKu

HanmeHoBaHHE Mecsubl
12 3 4 5 6 7 8 9 10 11 12
ManoBogHEIH
rofx, 095 096 097 098 099 1,03 1,08 1,12 1,14 1,15 1,16 1,17
pacyeTHbIH

Manosogusri 1,20- 1,22- 1,25-
roa-gpakT 1,24 1,26 1,28

CpenneBoaHbIi 1,12-
rox. 2009-paxr 12 124 125 095 071

0,98- 0,89- 0,86- 0,87- 0,88- 097- 1,12- 1,17-
1,10 0,93 090 090 091 099- 1,15 1,21
0,90- 0,85- 0,7- 0,86- 0.90 0,97- 1,00-
0,99 0,88 0,72 0,84 ’ 1,01 1,03

1,27
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YK 626.826:626.814

NMPOMHO3HbLIE PACYETbI MOTEPb BOAblI HA ®UJITPALUIO U3
BOOAOXPAHUNULL TYAMYIOHCKOIO rmaPoOY3JlA NPU PA3JINYHbIX
PEXUMAX 3KCIMNNYATALUU

M.P. Hxkpamoea, B.A. Hemmunoe, H.A. Axmeoxooscaesa, A.K. Xooixcues
CAHUUPU

B uMeromuxcs K HacroseMy BpeMeHH paboTax mo p. AMyJapbe H, B YacTHOCTH,
TIOAMYIOHCKOMY THIPOY3IY, pPacXoAbl (UIBTPAMOHHBIX ITOTOKOB pPACCUUTHIBAIOTCA KaK
OCTaTOYHBI 4JIeH BOJHOro OanaHca. MHorue aBTOpbI OTMEYAlOT, YTO OTCYTCTBHUE
TUAPOTEOIOTHYECKUX CBEJCHUN HE MO3BOJSET MPABUIBHO MOJONTH K OlEHKE (GUIbTPAIMOHHBIX
norepb. Jlns Oonee HameKHOW OIEHKHA (WIBTPAIMOHHBIX MMOTEPh TpeOyeTcs Co3JaHue
CTIeNUANTM3UPOBAHHON HAOIIOATEIBLHON CETH, YTO, K COXKAICHHIO, HE CYHIECTBYET MJisi CHCTEMBI
Bonoxpanunum TMI'Y. Ananmu3 naHHBIX (aKTHUYECKHX HAOJIIOJEHWM MOKa3ajl, YTO pPacueTHHIC
OIICHKHU Pa3BUTHUS MOJIOpPA MOJ3EMHBIX BOJ B OEperoBOoil 30HE BOJOXPAHHIIUIN MOTYT BechMa
3HAYMUTEJIBHO OTJIMYATHCS OT PACUETHBIX MOKa3aTeei.

Jliist pacuetra 00HEMOB aKKyMYJISIIIMKM ¥ TIOTEPh BOJIBI B HAHOCHBIX OTJIOXKEHHSIX PycrmoBoro
BOJIOXpaHUJIMIIA Obl1a pa3paboTaHa KOMIbIOTepHas mporpamma. [Iporpamma paspabotana st
pacueta GUIBTPAIIMOHHBIX MOTEPH:

e B Oeperomyio 30Hy Bogoxpanuauny TMI'Y,

e 00BEMOB TpPYHTOBOTO  BOJOOOMEHa  MEXJy PyclioBRIM ¥  HaJMBHBIMU
BOJOXpAaHUIIUIIAMH, a TAK)KE

e 00BEMOB BOJOOTAAYM U aKKyMYJAIMH BOJbI HAHOCHBIMHU OTIOXEeHUsIMH PycioBoro
BOJIOXPaHUJIUIIIA.

[IporpaMMa mMO3BOJSET BBHIMOJHITH pPacdyeThl MO OIEHKE o0beMa (GUIBTPALMOHHBIX
OoTepb AJid OTACIBHBIX YYaCTKOB HpH6pG)KHOﬁ 30HBI BOAOXpAaHWUIHWII HOpPpU MHUHHUMAJIbHOM
KOJIMYECTBE UCXOTHON MH(MOPMALIUU U MOXKET YTOUHATHCS C yYEeTOM HEOOXOAMMOM JeTaln3aluu
HCCJIEIOBAHUM.

Hcxonnoit nuadopmanueit 1jis pacyera SBIsSIOTCA 0a30BbIe TaHHBIC:

1. I'myOuna 3aneranus TpPyHTOBBIX BOJI B palioHe TIOSIMYIOHCKOTO THIPOY3JIa.

2. OTMeTKa BOJOyTOpa.

3. Koappunuent GunbTpanuu BOJOHACHIIIAEMOTO TPYHTA.

4. [nomaap pailoHa UCCIETOBAHUIA.

5. BennunHa BOAOOTAAYH TPYHTA Jioka PycioBoro BOAOXpaHMIHIIA.

OnepaTUBHBIMU JaHHBIMH SBJISIIOTCS OTMETKH yPOBHEH BOIBI B Bojgoxpanunumax. [Ipu
3TOM, BEeJIMYMHA BOAOOTAAUYH TPyHTA onpeensercs no Gpopmye:

w=p(l-g), rne (1)
H - BSJIMYMHA BOAOOTAa4YN FPYHTa B 10JIIX €IUHUIIBI,

P - TOPO3HOCTDb B OOJIAX €AUHUIBI;
¢ - mpeacijibHasdg BJIarocMKOCTb

w=04(Il-0,5) =02 (npunsAra 1js pacueToB)

OOBeMBI OTIIOKEHUH OOCBHIXAIOIIETO JIOKa TpH CpabOTKE BOJOXpaHUIIUINA U O0BheMa
HACBINAEMOTO TPYHTA MPHU MOJAbEME YPOBHS BOJIbI B PyCIIOBOM BOJOXpaHUIIUINE 32 PACUSTHBIN
MIEPHO/I, OTIPEAEIIACTCS Mo GopMyiaM:

IPH Ayay. > Dion.
_ npoexmm npoexkmu acy. acy.
wipac. - (VViHatt P - VViKOH. P )' (VViHatt.p - VViKOHp ) (2)
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npu hnay.< hkos.
CU'z'pac = I/ViKOH.

npoexkmm npoexmmu pacy pacu.
- VVmaq - VViKOH. - I/Vinaq ) (3)

TI€ Wipge. U @ 'ipge - O0BEM TPYHTA, OTHAIOIIUI BOLy IpU cpabOTKe U 00BEM IpyHTa
HACBHIIIIAEMOTO BOJIOW MPU HATIOJHEHUH BOIOXPAHMIIMIIA, COOTBETCTBEHHO

Winae 2™ WionP2"™ - mpoeKkTHBIE 0OBEMBI BOIBI NPHU TPH 4y U Hyoy YPOBHSX B
PycioBoM BoOXpaHUITHIIE

Winal "y WikonP“" - 00beMBI BOABI B PACYECTHBIN TEPUOI MPH /gy, U Niyy HATIOTHEHUH
PycinoBoro BoioXpaHuIHIIa.

O0BeM BOJIBI, OTAaBaEMbIil TPYHTOM IIPH CPabOTKE BOAOXPAHHIIUINA, COCTABHUT:

W/I = a)l’pac_ : ‘Lt (4)
O6’beM BOJbI, 3ana1H/IBaeMBII7I Ha HAaCbIIICHUC I'PYHTA IIPU HAIIOJIHCHUW BOAOXPAaHUINIIA
- WaKK = Wipac ‘MU + W(i'])ucnap.. , TAC (5)

W(i-1)ucnap.. - 00BEM HCIIAPEHUS C JIOKA BOJOXPAHUIMILA 32 MPEAbIAYIINN TEPUOL.
OO6wembl ucapeHusi ¢ OOCHIXAIOIIETO JIoka PyclioBOoro BogoXpaHWIHUINA 32 pacyeTHBIN
MIEPHOJ OTIPEICIIAIOTCS CIEAYIOIUM 00pa3oM

ECHH hiHatt - hikoneq 2 2,5 M TO ZVViucn = I/Vi’ucn i"ucn (6)

pacy __ yopacy
rae: i’ucn = (Fh Fh )Enl ;

HHa IKKO ’

_ (thnpoekm . thpacq) £

n
Loucn inay inay ?

Rinay » Pixonew — HAUATBHAS U KOHEUHASI OTMETKA YPOBHSI BOJBI B BOJIOXPAHUIIUIIE;

F pacy F pacy o o
h sty - IJIomaau 3€pKajia BOOAHOU IMOBCPXHOCTHU HA PAaCUCTHBIN IIEPHUOT;

inna IKKO
anoeKm
B - IPOCKTHAasA IJIoIIaab 3€pKajla BOOAHOU IMMOBCPXHOCTHU,

En; - cyMMmapHbIii clloil ucnapeHus 3a paCueTHbBIN EPUO/I.

ECHH hinaq - hi}coneq < 2:5 M, TO

I/Viucn = (F;lnpoekm - F;qpacq) %Enl (7)

Hav IKOH

Ecmn hilla‘l < hikoneu , TO I/Viucn = 0. (8)

AHanu3 pe3ynbTaToB pacuyera 00beMOB BOAOOTAAYM U OOBEMOB aKKyMYJISIMH BOJBI B
HAaHOCHBIX OTJOXXEHUSAX PycroBOro BOJOXpaHWIHINA, BHIMOTHEHHBIX aisi (akTraeckux (2000,
2009-2011 rr.) u npeyaraeMblx pexXKMMOB padOThI IOKa3aaH, 4YTO ITH 00BEMBI UMEIOT JOBOJIBHO
Oonpime 3HaueHHs. Tak, BomooTnavya npu (PakTUIECKUX pexumax paboTel u3Mensercs ot 110
no 180 miu M3, JJIs PEKOMEHIyeMbIX peXUMOB - 150-370 miiH M.

AKKyMyJTHpyeMble OOBEMBI BOJBI COCTABIISIOT, COOTBETCTBEHHO, 120-190 MuH M’ mpu
(bakTuyeckux pexxumax pabotsl, u 180-400 mmaH M P MPEIaraeMbIX peKUMax dKCILTyaTaluu.

[IpyyuemM u BOmOOTAAYAa M AKKyMYJSIIUS BOJbl B HAHOCHBIX TPYHTax 3aBUCHUT OT
HUCXOJHOTO YpOBHS, OT TJIyOMHBI M YacTOThl CpabOTKM WM HanojHeHus Pyciosoro
BoJOXpaHWinima. [loaToMy naHHBIE OOBEMBI HEOOXOAMMO YUYUTHIBATH MpPH TPOBEICHUU
BO/100aJIaHCOBBIX PacyeToB.

PacueTsl moteps Boabl Ha QuubTpanuio u3 Bogoxpanununy TMI'Y mpoBeneHsl sl IBYX
BapUaHTOB pabOThHI:

I - mpu ormerke HIIY B PycinoBoM BOJOXpaHWIHINE M OINOPOKHEHHBIX HAJIMBHBIX
BOJOXPaHWINIIAX, U

IT — mpu ormerke HIIY BO Bcex BogoXpaHuinmax.

PesynbpTaThl pacueta npuBeneHsl B Ta0a. 1 u 2. Kak BUIHO W3 CpaBHEHUS CyMMapHBIX
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MOTEeph MO PACUYETHBIM y4acTKaM JJisi 000MX BapHaHTOB, BEITUYHHBI (MIBTPAIIMOHHBIX MOTEPb
WJIEHTUYHBl U cocTaBisitoT ~ 12800 M3/CYT. B nmpenenax wuccimenyemoro paiioHa 3TO
MakKCuUMajlbHas BeJIMYMHA 1oTepb. [Ipm CcHMXKEHUM YpOBHEW BOABI B BOJOXpAaHWJIUINAX U
HOBBILIEHUH OTMETOK 3€pKajia MOJCTHIIAIONIEr0 IPYHTOBOTO MOTOKA, (PMIBTPALIMOHHBIE OTEPU
Oynyt ymenbimatbesa. OO0beMbl (QUIBTPAIIMOHHBIX MOTEPh HAa KaXKOM PAcUYeTHOM yYacTKe TpHU
J1000M COOTHOLIEHUM YPOBHEW BOJABI B BOJAOXPAHMIIMINAX 3aBUCAT OT BO3BBIIICHUS BepXHEH
IPaHULBI 30HBI JACTPECCUU HaJ IUIOCKOCTBIO 3€pKajla IMOJCTHIIAIOIIErO0 IPYHTOBOrO MOTOKa. B
TabJ1. 3 1aeTcs CpaBHEHHE Pe3yIbTaTOB, OJIYYEHHBIX (PUIBTPALIMOHHBIX MOTEPH.

AHanus 3TUX pe3yJIbTaTOB OKa3all CIEIyoIIee:

B manosoonsie 200vt 1y (HAaKTUYECKUX U MpEAJaraeéMblX pPEKUMOB IKCIUTyaTallUU
BOJIOXPaHUJIHIL CPETHETOI0BOM pacxo/ GUIbTPAlMOHHBIX TIOTEPh COCTABIISET:

Qcprox = (0,107 - 0,115) m/c.

3
B cpe()HeGO()Hble; 200061 Qcpron = 0,114 M°/c 11 mpeuIaraeMbIX pesKUMOB paboThI U
Qcp.ron = 0,122 M°/c a1t GaKTUUECKUX PEKMMOB DKCILTyaTallUuU.

3
B MH02080()Hble3200bl Qcp.ron = 0,109 M°/c ans mpeuIaraeMbIX PeXUMOB U
Qcp.ron = 0,125 M°/c a1t HaKTHUECKOTO pPEKMMA.

BBuay oTCyTCTBHSA TE€OJOTHYECKUX M THUIAPOTCOJOTHYECKUX JAHHBIX MO MPaBOOEPEKbIO
PycnoBoro BomoxpaHuinuia, pe3yiabTaThl pacueToB (GUIbTPAIMOHHBIX TOTEPH, BHIOJIHEHHBIC 110
JIeBOGEpEKHOMY y4acTKy pekn Amymapsu (Q = 12850 m*/cyt mmm Q = 0,149 m’/c), ycioBHO
MePEHECeHbl M Ha TPaBOOEpEKHBIM yuyacToK. Torma s BCEero ydacTKa BIUSHHS CHCTEMBI
Bomoxpanunum TMIY wmakcumanbHbIE TOMOBBIE TIOTEPH BOABI Ha (QuiIbTpanuio U3
BOJIOXPAHUIIUI] TIO ABYM BapHaHTaM pacueTa COCTaBIISIIOT, COOTBETCTBeHHO, Qp = 27500 M3/CyT
(Q1= 0,32 M’/c) 1 Qp = 40000 n*/cyT (Qp = 0,46 M°/c) wmm ~ 0,010 + 0,014 km’/rog.

Jlanee ObLIM BBITIOJIHEHBI PACUETHI MO OMPEIEIECHUI0 00bEMOB TPYHTOBOTO BOJ0OOMEHA
BOJBI MEXIy BomoxpaHwiuimamMu TMIY wu QunbTpaninoHasie motepu npu (PaKTHISCKUX U
MpejJiaraeMplX pexuMax pabdoThl B MalOBOJHBIC, CPEIHEBOJHBIE M MHOTOBOJHBIE roiabl. Kak
MoKaszaJl aHajduW3 JTUX JaHHBIX, TPYHTOBBIM BOJ00OMEH wu3 PycioBoro B HaJIWBHBIC
BOJOXpaHUIUIA COCTaBiseT okomo 1,0 miH M’/ron. W3 HaIMBHBIX BOJIOXPAHUIHUI] ITOT
BOJIOOOMEH He3Ha4YUTEeH U He TpeBbimaet 0,17 miaH M>/To.

CpenneronoBoif o0beM (GUIBTPAMOHHBIX MOTEPh M3 BOJAOXPAHWIHMIL B MalOBOJHBIC
roasl coctaBisier Q =0,117 - 0,13 M3/C, JUUTS CPEHEBOHBIX U MHOTOBOJIHBIX JIET
Q =0,125 = 0,146 m’/c.

Jlnst Bcero y4yacTka BIWSHHUS CUCTEM BOJOXPAHWJIHWIN MPH PA3TUYHBIX PEeXHUMax padoThI
3Tu notepu coctaBwiu ~ 0,23 - 0,44 m/c.

YyuTeiBass 3HAYUTEIbHBIC OOBEMBI 3aWiieHHs PycioBOro BOJOXpaHHWIIUING, OBLIH
ompeieNieHbl BO3MOXKHBbIE OOBEMBI AKKyMYJSIUU M TMOTEPh BOJBI B HAHOCHBIX OTJIOKEHUSAX
BoJOXpaHWIUIIa. Takum 00pa3oM, MPHUBEIEHHBIC NAaHHBIE MPOTHO3HBIX PACUETOB BO3MOKHBIX
MoTeph BoJbI U3 Bopoxpanmwmuil TMI'Y npu paznuyHbeIX pekuMax UX padoThl, a TaKKe 00beMbl
aKKYMy.HI/IpOBaHI/ISI U BOAOOTAAYU BOJABI B HAHOCHBIX OTIIOKCHUAX PYCJIOBOFO BOIIOXpaHI/UH/IHIa,
MO3BOJIAIOT 00Jiee TOYHO BECTH Y4YeT PEYHOro CTOKa MPHU COCTAaBICHHH BOA00aIaHCOBOIO
pacduera Ha 3aJaHHBIM pAaCUETHBIM IEPUOJ BPEMEHUM C YYETOM pEeKHMa OKCILTyaTalluu
Bogoxpanuwiaun] TMI'Y.
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Tabnuna 1 - O6beM GUIBTPAIMOHHBIX TOTEPH IPH MYCTHIX HAIUBHBIX U OTMETKE BOJIBI
130 M B PycnoBoM BoOXpaHUIINILE

NoNe NoNe ceueHn

/i i leey M L, h;m h, m q M’/cyT qcpM3/cyT Q M’/cyT
1 2 3 4 5 6 7 8 9
1 X1 10600 50 10 0.192

10000 0.195 1950
2 X 10600 50.6 10 0.197

11600 0.189 2190
3 IX 11800 51.3 10 0.182

18400 0.140 2580
4 VIII 23000 523 10 0.097

4800 0.082 390
5 VII 33400 52.6 10 0.068

9200 0.062 570
6 VI 40800 53.1 10 0.057

2300 0.058 130
7 \Y 39900 52.3 10 0.058

8900 0.062 550
8 IV 35400 53.8 10 0.067

6000 0.071 430
9 18 31400 54.1 10 0.076

20000 0.115 2300
10 11 16200 55.3 10 0.155

12600 0.14 1760
11 I 20700 56.0 10 0.125

12850
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Tabnuna 2 - O6beM punsTpanronHsix noreps npu HITY B PycioBoM un HanuBHBIX

BOJOXPaHUIIHAIIAX
A BepxH. Q
Ne B mexny - A q q MoTePh
Ne }@B@k' lowu M CEUEHHUSIM SOHEL hy M TUIPO hy M yIEIbH o Ha
| ceenni U fenpecci, W30THUI , M /CyT y4acTK
M " c M /CyT . e
M /cyT
1 2 3 4 5 6 7 8 9 10 11
1 I 7500 136.0 56.0 | 132.5 52.5 0.043
4600 0.0378 180
2 11 7000 135.0 55.0 | 1325 52.5 | 0.0326
17250 0.028 480
3 111 5800 134,0 54,0 | 1325 52,5 | 0,0234
9550 0,016 150
4 IV 5000 133,0 53,0 | 1325 52,5 0,009
22000 0,08 1760
5 \ 1150 132.0 52.0 | 130.0 50.0 0.15
15500 0.10 1550
6 VI 1500 131.0 51.0 | 130.0 50.0 0.057
7400 0.036 270
7 VII 2900 130.5 50.5 | 130.0 50.0 0.015
8000 0.18 1440
8 VIII 600 130.0 50.0 | 127.5 47.5 0.345
5700 0.345 1970
9 IX 600 130.0 50.0 | 127.5 47.5 0.345
4000 0.237 950
10 X 1600 130.0 50.0 | 127.5 47.5 0.13
9200 0.194 1780
11 XI 800 130.0 50.0 | 127.5 47.5 0.259
8400 0.154 1290
12 XII 4200 130.0 50.0 | 127.5 47.5 0.049
10500 0.0695 730
13 XIII 2300 130.0 50.0 | 127.5 47.5 0.09
12700
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Ta6muma 3 - CpaBHeHUE Pe3yIbTaTOB (UIBTPAIMOHHBIX MTOTEPh BOABI U3 CUCTEMBI BogoxpaHmwmmin TMI'Y npu gpakTuueckux u
MpeaIaraeMbpIX peXXUMax dKCILTyaTaluu

Harmenosanre Iii‘l Ton I 11 1 v \% VI VIl | VI X X XI X1 | Cp.
TTputok w7e | 000 513 508 596 702 | 1192 | 2286 | 2372 | 2078 | 904 618 579 724 | 1089
ri‘:;}:“ ;Ie)iﬁﬁ M/c cp 0,129 | 0,129 | 0,120 | 0,117 | 0,118 | 0,122 | 0,123 | 0,105 | 0,120 | 0,122 | 0,125 | 0,127 | 0,122
ucenen. | Ipemn | mo/c | DO 70128 [ 0,128 | 0,105 | 0,094 | 0,09 | 0,087 | 0,114 | 0,101 | 0,130 | 0,130 | 0,130 | 0,130 | 0,114
TTpuTok w7 | oo 512 811 880 | 1022 | 2792 | 3169 | 4499 | 2735 | 1470 | 823 724 828 | 1697
ri‘:;}:“ ;Ie)iﬁﬁ M’/c | mmoroso | 0,130 | 0,130 | 0,127 | 0,126 | 0,126 | 0,126 | 0,126 | 0,105 | 0,123 | 0,125 | 0,126 | 0,127 | 0,125
ncenen | Hpemr | wmole | 0™ 70130 | 0,130 | 0,102 | 0,091 | 0,094 | 0,088 | 0,115 | 0,098 | 0,099 | 0,098 | 0,127 | 0,130 | 0,109
TpuTok w/c 453 358 360 429 932 948 | 1310 | 1298 | 1123 | 518 449 524 727
qe’i(‘;\'d /e | yopp | 0128 | 0,128 | 0,120 | 0,116 | 0,108 | 0,103 | 0,103 | 0,106 | 0,110 | 0,114 | 0,120 | 0,126 | 0,115
[Torepu P
[Ipenn. MaJOBOJ
Ha yH. oe3 ¢ HBIH
neenen Kanapf;'c 0,130 | 0,130 | 0,105 | 0,095 | 0,094 | 0,093 | 0,092 | 0,101 | 0,100 | 0,121 | 0,129 | 0,131 | 0,110
a
TpuTok e 781 443 349 249 608 563 807 567 440 319 318 427 489
f}i‘;ﬂ w/e | 000 | 0128 | 0,128 | 0,098 | 0,093 | 0,105 | 0,102 | 0,100 | 0,105 | 0,100 | 0,103 | 0,111 | 0,119 | 0,107
[Torepu D -
Ha Y [Ipenn. MaJo0BO[
i co cp. 3 HBIT
neenen | (SO | e 0,130 | 0,130 | 0,104 | 0,095 | 0,104 | 0,099 | 0,095 | 0,101 | 0,107 | 0,130 | 0,130 | 0,130 | 0,113
a
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3axnwuenue. IIpoBeieHHBIE UCCIEA0OBAHUS [TO3BOJISIIOT CAENATh CIEAYIONINE BHIBOIBI:

1. IIpu mo0OBIX OTMETKaX ypOBHS BOABI B PyclloOBOM BOJOXpaHMINIIE M BOJOXPaHHUINLIE
Kom0ymnak rpyHTOBBIN OTOK BCerja HampasiieH B cTropoHy KomOynaka. Pacxon sToro moroka
3aBHCUT OT COOTHOULIEHHUsI YPOBHEHW BOJBI B HUX WM BapbupyeT B mpeaenax ~ 970 + 200 M3/CYT
(0,011 + 0,025 m’/c).

2.B mpepenax paccMaTpUBaeMOro yd4acTKa MeEXIy PycloBsIM M HaJuBHBIMHU
BOJIOXPaHUJINIAMHU, PACUETHBIH 00bEM MaKCHUMAaIbHBIX (WIBTPALMOHHBIX MOTEPHh COCTABISET:
12700 m’/cyr (0,147 m’/c) mpu HITY Bo Bcex Bomoxpammmumax TMIY u 12850 m’/cyT
(0,149 M3/C) MIPU TIOJIHOCTHIO CpabOTaHHBIX HAIMBHBIX Bojoxpanunumiax u HITY B PycnoBom
BOJOXpaHuiuile. M3 CpaBHUTEIBPHOIO paBEHCTBA 3THX BEJIMYHMH CIEAYET, YTO BEIWYMHA
(GUIBTPALIMOHHBIX TIOTEPh, NMPU PATHUHBIX PEKHUMAaxX JKCIUTyaTaluu BogoxpaHwtuim TMIY,
3aBUCHAT OT CTATUYECKOr'0 HaIopa C03/1aBacMOr0 BOJOXPAHWIMILEM, YPOBEHb BOJbl B KOTOPOM
MIPEBBIIIAET YPOBHU BOJIbI B OCTAJIBHBIX BOAOXpaHMWINILAX. [Ipy MOBBIIIEHNN YPOBHS IO3€MHBIX
BOJ, (GOPMHUPYIOIIMXCS 3a MpeJesiaMHd paiioHa MCCIeJOBaHMM M TMOHMKEHUH YPOBHS BOJABI B
BOJIOXPaHUJININAX, PHIBTPAIIMOHHBIE TIOTEPH MOTYT CHHUKATHCS MPAKTHUYECKH 10 HYJIS.

3. I'pyntoBoe mnutanue PycioBoro BopoxpaHunuima OyJIeT MNPOUCXOAMTH IpHU
MIPEBBIIIEHUN YPOBHS MOBEPXHOCTU TPYHTOBOrO IMOTOKA HAJ OTMETKOW YpOBHSI BOJbI B 30HE
BBIKJINHUBAHUS KPUBOM MOAIIOPA.

4. T'ogoBbie MOTEpU BOJBI Ha (HIBTPALUIO COCTABISAOT 3,5-5,0 MIH M’ U HaXOMSTCS B
npenenaax OAHOIro MPOLEHTa OT OOIIKX HOTePh BOABI U3 Bogoxpanuauiy TMI'Y.

5. MakcuManbHO BO3MOYKHBIE 00BEMBI MOTEPh BOIBI HA (PHIIBTPAIIUIO B paliOHE CHCTEMBI
Bopoxpanwiniy TMI'Y, Bkmiouas npaBoOepexne PycinoBoro BogoxpaHwiuiia, coctaBsaT 10-
15 muH M/rox.

6. B HaHOCHBIX OTHOXEHMAX PycioBoro BOAOXpaHWIMINA TNPH €0 HAIOJHEHUU
MPOUCXOIUT aKKyMYJISIIHs, a MPH CpabOTKE - BOJOOTAAada 3HAYUTEIBHBIX OOBEMOB BOJIBI,
KOTOpbIE COCTAaBJISIOT, B 3aBUCUMOCTH OT PEKHMMa HAIOJHEHUS U CpabOTKH BOJOXpaHWIHIIA OT
110 10 400 mmu M® B TOA. DTO HEOGXOIUMO YUMUTHIBATh MPU IPOBEIECHUU BOJ0OATAHCOBBIX
pacyeTos.

7. 'pyHTOBBIE BOJOOOMEH MEXAy PyclioBBIM W HaJWBHBIMH BOJOXPaHHJIHIIAMH
3HAUUTENBHO HIKE OOBEMOB (UIBTPALIMOHHBIX MOTEpPb. Tak NpHU (aKTUYECKUX PEXHMAX
JKCIUIyaTallUl MOA3E€MHOE NHUTaHUE HAIMBHBIX BOAOXpaHWIMIL U3 PycioBoro cocraBiseTr B
cpendeM ~ 1,1 miH M3/ro/:[, a u3 HanuBHBIX B PycimoBoe ~ 0,01 muH M3/roz[. Jna npennaraembix
PEXUMOB 3TU BEJIMYMHBI COOTBETCTBEHHO cOCTaBiA0T - 0,9 u 0,21 mMuH M°/TOL.

8. HaubGosnee nonHble U HAJEKHbBIE JAHHBIE O (PUIBTPALIMOHHBIX MOTEPSAX PEYHOTO CTOKA
MOTJIM OBITh IMOJIyYEHBI B Pe3yJbTaTe MPOBEJCHUS IOJEBBIX HM3BICKAHHI HEMOCPEJCTBEHHO B
OeperoBoii 30He BomoxpaHwiaun TMI'Y u 30He BKIMHHBaHHS KpUBOHM moamopa PycmoBoro
BOJOXPAaHUJINIIA.
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YK 627.157:626.814

CYB OMBOPIIAPU NONKANAHIAH XAXMWUHUHI
Y3rAPUWLNHU BAXONALL

D.A. I'annapos, /K. Hap3uee, M. Ymapos
CAHUUPHU, THHUM

Maxkonaoa cys omboprapuoacu a0UKA-YYKUHOULAD MUKOOPUHU AHUKIAW  OYVUuYa
IKCnIyamayuacu 6a Oapya Ky3amys MabiyMOMIAAPUHUHZ MAaXAulu Keamupuiean. by
MABbAYMOMAAP ACOCUOA CY8 OMOOpaapuoacu N0UKA-4YKUHOULAD MUKOOPUHU QHUKIAW YCYIU
UUWLIA0 YUKUTICAH.

B cmamve npusedeno onpedenenus 3aunenus 6000XpAHUIUWA U AHATU3 8CeX HADNIOOeHUe
U ux sKcniyamayuonuvie oanmvle. Ha ocnoee ananuza u sxcniyamayuonHvlx HaOooenue
paspabomana MemoouKa no onpeodenrenuio 3auieHuss 6000XPaAHUIULYA.

V36ekncToH CyB XyKanurm (AoNHATHHH KYIIHM MamjakaTiap CyB cHEcaTura
OOFUKIWTUHA MUHUMAJUIAIITHPUII Ba CYFOpPUJIAQOUTaH MaiJOHIAp CyB TabMUHOTHU
OapKapOpJIUTMHU TabMUHJIALI YUYH XO3UPry KyHJa MaMjlakaT XyKyMaTH Japaxacuaa Oup Katop
TagOupiap amaira OIIMPUIMOKJIAKH, YJIApHUHT KaTopuja MamMjakaT XyAyduJa MaBCyMUU
OOILIKapuJyBYM Ba KaiiTa pOCTIOBYM CYB OMOOpJIapMHU TAIIKWJ 3TUII OOpacuiard U3iaHUILIap
MYXHUM aXaMUusTra rajaup.

MamnakatumMu3 MHKECHAA XO3UPTH KyHJA 55 JaH OPTHUK CyB OMOOpH CyB pecypciapu
OKMMHMHHM MaBCyMHUW pOCTIAll YYyH XH3MaT KWIMOKAAa. bupok ymly cyB oMOOpliapuHUHT
dolmany xaxmiaapu MamilakaT CYFOPWJIAJWraH MaWJoHIapu TajdaOMHU TYIUK KOHAMpA
onMaiinu. Ycrtura-ycrak Oynman 30-50 iiwnnmap onawH Kypwiran ymly CcyB XaB3allapu
Vy3aHnapuHu JIOWKa Oocuimu Tydannu donmamd XaxMIapuHu HYKOTHO OopMOKIa. XO03UPTrH
KyHra Kenu0 WHIIOOTIAPHUHT TEXHUK OCKUPHINKA Ba OHKCIUTyaTalus xXKapa€HuIa 3KOJOTHUK
OMWUIapHU 3bTUOOPAAH YeTAa KOJAUPHUII KaOu KaMUYWJIUKIAap CyB OMOOpIapHHHUHI CYB
TabMUHOTH HWYNHAAard WIIOHYIWIUTHHHU SHajJa nacaTupMokna. Harwkanma cyropuiaauran
MaiOHIapHU CyB OWJIaH TabMHUHJIAHUIIKIA Y3WIHILIAp XaBhu ToOOpa Kydaitné 6opmoxaa. by
aca ¥3 HaBOatuma PecmyOnukamuzgaru cyB omMmOopliapu 3axupacujiard CyB MHUKIOPUHHU
AQHUKJIAMITHPUIITHA Ba YHUHT KaMaluIl cababaapuHy OWIIUIITHYA TaK03a dTaJlH.

PecnmyOnukamuzgaru cyB omOopiapu XaB3acuaard JIOWKA-YyKUHAWIAD MHUKIOPUHU
AHUKJIAI MaKcaJauaa TaJIKUKOT HHCTUTYTIapH, “Batiometrik markaz” maBnat yHHTap KOpXOHACH
TOMOHHUAAH OMp KaHYa TAaIKUKOT HILIapu onub Oopuiamoxaa. TaakuKoTiap HaTHKacura Kypa
CyB OMOOpJIapH XaB3aCHHHU JIOWKA-UYKUHAMIApra TYIUO OopuIIura OKUM OWiIaH Xap XHII
OKM3UKJIAPHUHT OKHO KENWIIW, TYJKWH Ba OKUMIIAp TabCUpHUJa KUPFOKIAPHH VIPWIHIIH,
IOBWINIINA XaMmaa Kydkmiap cabad OyaMokaa. Xo3upru KyHaa 0y MyaMMOJIapHH XaJl ATHII, CYB
oMOopnapuiard JIOWKa-4yKUHAWIAD MUKIOPUHU AaHUKJIAINl Ba YJIApHU KaMaWTHPUIITHUHT
caMapaji 4yopa-TaaOupiapuHU HUIUIA0 YUKHUINIA WIMHN TaJAKUKOT Ba JIOWHMXa MHCTUTYTJIapura
MyKamMMaJl U3JaHUIUIap 0HO OOPHUIILITUKHU KYpPcaTMOKIA.

Kettuarn #immmapna  PecnmyOnukamuzmaru  cyB  oMOopiapw  XaB3acHIaru JIOWKa-
YYKUHIUIAp MUKIOpUHU Y3rapumu muconuna Karrakypron, Kanyouit CypxoH cyB omOopiapu
XaB3aCHHU JIOWKA-UyKUHAWIApTA TYIUI )KapaéHu TabCUpHUIA OYIaIurad y3rapuiiapHA TaxJ Uil
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Kb ynkamu3. KartakyproH cyB oMOOpH SKCIUTyaTalMsIHUHT OOIUIAHWIN JaBPU Ba KCHHHTH
Hunnapaa onud OopuiraH KysaTyBjiap HaTWKacura acociaHcak, “Cpena3runpoBOAXIIONOK”
WHCTUTYTUHUHT 1975 fimnnarn mabiymotiapura kypa cyB omOoopuHuHr MJIC marm (511,0 m)
yMyMuil Xaxmu 840 MIH.M® HH, CyB OMOOpPH XaB3aCHHMHI MaKCHUMall Y3yHIWUTH 15 kM HH,
MakcuMajl KeHrauru 10 kM HH, TYFOH KOMJIAllyBUHUHI MapKa3uJa MakCHUMal YyKypJHK 25 M
HHU, CyB to3acu Maiinonu 80,5 KM HI, YyKypJIUru 2 M rava OynraH caé3 >KOWJIapHUHT MalJOHU
14,5 KM® HU, YIIUK CYyB caTXuaaru xaxmu 9,7 MITH.M’ HU, CYB 03acu MalJ0Hu 5,4 KM® HU TAIIKAIT
strad. Kuprok OVitm ymsuruHuHr y3yHnaurud 200 km gaH opTUK OYnuO, yHUHT 6-7 KM Jaru
KUPFOKJIapUIa IOBIWIHMIUIAP MaBXyIJIUTH TabKuIaHraH. KaTTakyproH cyB oMOOpHaaru JOHKa-
YYKUHIUIAp MUKIOPUHU aHMKIam Oyinya “CamapKaHAlaBCyBIOWHXa  MHCTUTYTH TOMOHHUJAH
1991 Ba 1999 itnnnapu TaAKUKOT UILIApH 0IKO OOpraH Ba ¥3 HATH)KACUTA dPUILTAH.

CyB oM00pH dKCIUTyaTalUsICH JaBpUIa JOMKa-YYKUHIUIAp MUKJIOPUHU aHUKJIAIl Oyiinya
omub Oopwiran Oapua Ky3aTyBlIap HaTWXailapu |-)kagBanjga, CyB OMOOpUIAru JOKa-
YYKUHAWIAPD MUKIOPUHUHT y3rapuiy 1-pacmaa KelITUPHITaH.

1 s)xagBan - KattakyproH cyB oMOOpHuIary JIOWKA-4yKHHAUIAD MUKIOPH

ﬁHnHap KYSE;EEEZI:/I;;;ﬁlgzﬂzgiHﬁﬁHnﬁ?Ka_ S"PTaqa Oup HHIIITHK MUKIOP, MJIH.M’
1960 : 3,1
1975 59,12 2.4
1985 - 0,6
1991 70,6 1,14
1999 82,64 1,39
2003 202,54 -
100
“5 90
g 80 *
S70 *
= -
S 60 -
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=
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6207
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o
S o ;/

1940 1950 1960 1970 1980 1990 2000 2010 2020
nusuap
1 pacm - CyB oMOopuaaru JoMKa-u4yKUuHIWIAp MUKIOPUHUHT Y3rapuil rpaduru

JloiixaBuit Oamopar 6yiinua KartakyproH cyB oMmOopuaaru JoMKa-4yKuHIUIAp MUKIOPH
jirura yprada 0,7 MTH.M® OYMmE Kepak 31, Oau6 GOPHITaH TagKHKOTIAP KYPCATHIINYA CYB
OMOOpHMHHU JIOMKa-uyKUHIWIapra TYAuO OOpHUIIM SKCIUTyaTalUsSHUHT OOIIIaHFUY WHIUIapU
xanamtamrad. ®akar 1975-1986 Wummapgarn  Ky3aTyBiap CyB OMOOpPUHHM  JIOMMXaBUM
Oamopatura Moc kemanu. Oxupru Hwinapaard Ky3aTyB MabJIyMOTIApH JIOWKa-uyKHUHIUIAP
MUKJIOPH OIITAaHJIUTUHU KYpPCaTMOK/IA.

Kanybuit CypxoH cyB omOopwra JOWMXaBUUA XHUCOO Oyiimya HWUUIUK JIOWKA YYKHII
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Xa)KMH HHmra yprada 6,8 MiIH.M® Ba CyB OMOOPH TYIa XaKMUHHUHT Tyiumy 120 iinira TeHr 1e6
kypcatu® yrunarad. “Cpena3runpoBOAXJIONOK’ HHCTUTYTHHUHI 1975 iHungaru ky3aryB
MabJIyMoTiapura Kkypa, cyB omOopu »skcrulyatauuscuHu 1962-1975 iunnapparu Joiika-
yykuHAWIap Xaxmu 139 MJIH.M° TamKWI STraHIATH anukinanrad. CyB ombopuaaru Jnoiika-
YYKUHAWIAD MUKIOPUHU aHuKiam Oyiinuya “Botiometrik markaz” gaBmat yHuTap KapxoHacu
tomoHuaan 2002, 2007 iunnapna kysaTyBiap onu0O OopuiraH Ba JIOWKa-4YKUHIWIAD
MUKJIOpPUHU aHUKJIAHTaH.

XKanyOuit CypxoH cyB 0MOOpH 3KCIUTyaTallUsACH AaBpUJia JOUKA-UYYKUHANIAP MUKIOPUHU
aHUKJIaI Oyirda oaud OOpWIraH Ky3aTyBiap HaTWXKalapu 2-)KaJaBaiia, CyB OMOOpHIary JTOMKa-
YYKUHAWIAP MUKIOPUHUHT Y3rapyuiy 2-pacMia KeJITUPHITaH.

3.2 xanBan - XKanyouii CypXxoH CyB OMOOpHIATH JIOWKA-UYYKHHIUIAD MUKIOPH

. Ky3aryBimap acocuma oauHraH JIOHWKA- - .
WNunnap y vy P a 3 % Ypraua Oup HHILTHK MUKIOP, MJIH.M’
YYKAHIWIAP MUKIOPH, MIH.M
1975 139,0 10,7
2002 297,0 5.9
2007 335,52 7,7
400
" 350
<
¢300 - >
t250
;
£ 200
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£150 -
100
§ 50
t
F o0 - ‘ ‘ ‘ ‘ ‘
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AnIap

2 pacM - CyB omOopuaaru JoMKa-4yKUHIUIAP MUKJIOPUHUHT Y3rapuil rpaduru.

XKanyOuit CypxoH cyB OMOOpPMHHUHI JIOHXaBHil Oamopar Oyiinua jmolKa—4yKHHIUIAP
MHUKIOpH Huaura yprada 6,8 MiH.M® Oyiumm kepak »au. Onué GOpHMIraH TagKUKOTIAp
kypcatumnya Oy xonaT ¢axat 1975-2002 imnnapnaru KysaTyBiapra Moc kenagu. Oxupru
WWJIapJard Ky3aTyB MablIlyMOTJIApH JIOWKA-YYKUHAWIAD MUKJIOPU OLITaHIUTMHUA KYypCaTMOKZA.
IOxopuaa kenTupuiaran xonariaap y3 HaBOaTHAa Xap HMKKaida cyB oMOopula TaJKUKOT HMIUIapU
onmubd Oopud YHMHr Kymaium cabaOnmapuHM Ba KEHMHTH WWiiapaa JIOWKa-uyKWHIUIAp
MUKJIOPUHU aHUKJIAIIHUA TaK03a 3Taju.

CyB omOopmapu JoWKalaHraH XaKMUHUHT KEWMHTM WWJUIapAa Y3rapullMHM Ha3apHii
acocjia aHUKJIAIl XaM MyMKUH. ByHUHT y4yH yTran iusiapaaru cyB oMOOpH 3KCIUTyaTalMsICH Ba
Oapua Ky3aTyB MabllyMOTIapuaH GoiinagaHmIagu.

bupon Oup ¥un MoOaifHuIA Ky3aTWITaH CYB CATXMHHUHT MaKCUMall (PHT IOKOpH) Ba
MUHUMaN (3HT mact) Oenarujgapu TONMUiauO, yinap ypracuaaru JIOMKaJaHUII XaXMU CyB oMOopu
cyB OaJJaHCUHMHI TEHIJIaMacura Kypa Kyiujarura TeHr:

v =w, - (X K-Yu) (1)
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Oy epaa: W, — cyB oMOOpHHUHT ymIOy Oenrunap ypracujgaru JOHMXaBuil 4n3uK Oyiinda

XaKMH, MIIH.M;
ZKeazq—CYB OIAaHCUHUHT CcaTxXy ymoOy Oenrunap ypracuaa Yy3rapraH BakTIard

KYWHJIUII Ba YUKUIITHA TAIIKWI STYBUYMJIAPUHUHT WAFUHIUIIAPH, MITH. M.

AHa 11y Xa)XMHU Oup Heda Hui yuyH TOnuO, yJIapHU TEKUCIOBYM 3TPU YM3UK OYiinda cyB
OMOOPHWHU JKCIUTyaTaIUsACH JaBpU WYUA JIOWKATAHWIN XKMHUHU aHUKIAII Kepak. Xucoomap
y4yH CYB caTxjapd MakcuMal Japaxaaa y3rapraH Ba HIIOHWINPOK MabIymMoTra sra Oyiran
WruIap TaHJIaHAIH.

By xonmar ydyH TEKHMCIOBYM 3TpU YU3UKHUHT TEHIJIaMacu KyWUJard KYpUHUILNra 3ra
Oymanu:

VW =BW,,,)" (2)

Oy epma: W, —cyB oMbopura cyB KyHuwiraH HuigaH XucoOui Hunrada KyHuiaran
OKHMHMHT YMyMUH XaXXMH, MITH.M".
OkcmutyaTanys AaBpujaard oyiu0 OOpuiaraH Ky3aTyB MabIyMOTJIapU acocuaa Kylujaaru

SMIIUPUK PopMyara sra Oyinamus.

VW, = 0.04120,,,)""" (3)

CyB oM0OopH Tya Xa)KMUHHUHT JIOWKaJIaHTaH KUCMU:

vw

myna

=V Wd) +V Wj} (4)
VW(/) - (holimanu XaKMUHUHT JJOMKaJIaHTaH KUCMH, MJ'IH.M3;

o o~ 3 o
VW}V,— YIUK Xa)XMHHUHI' JIOMKAJIaHI'aH KHCMH, MIJIH.M (XOSI/IpFI/I KYH KYII'nHa CYB

OMOOpPJIAPUHMHT YUK XaXXMH JIOMKa-4yKUHIMWIapra TYyauo Oynran).

Ky3atyB mabaymMoTiapu acocujia aHUKJIAHUO TaBCHUs STWIAETraH ycyn €paaMuia CyB
oMOopnapuiard JOWKA-IYKUHIAWIAP MUKIOPUHHM WHUIIAp JaBOMHJA Y3TapUIIUHU aHUKJIAII
MyMKUH. By 3ca cyB oMOOpH 3KCIUTyaTalMsICUHUA TaKOMUJUIAIITHPHUINI, 3aXUpajia cakjaHaéTraH
CYyB MUKJOPWHU aHUKJTAIITUPHUII Ba YHIAH UIIOHYIN (HOHTATaHUITI MMKOHUSATHHHY SIPATa/IH.
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VJIK 502.65(262.83)

LLOXUMAPLOOHCOW ,D,P:PE XAB3ACUOA UKITUM
LUAPOUTU YITAPOUMN?

/. Maunanoea
TUMHU- UBMU

Kupuw

Vpra Ocuéna WKINM ¥3rapumy — CyB HMFMIMIIMHAHT MAKIIAHUII CTPYKTYpacH
y3rapanu. Tor KOp Ba My3JapHUHT MOJICIIAIITUPUIITAH XUCO0Ia0 YUKUIIUTAPH TYPJIM XHJI HKIUM
CLEHapuiiapaa yJapHUHI YMYMHI KUCKapUIIMHU KYypCaTMOKJA. DpUraH KOp CyBUHUHI XHCCAcu
KUCKapuly, EMFUpP CYBUHHUHI XHMCCAacu OpTULIM KyTWiIMokaa. Kop — €émfup o3yka xuiura
TaaTyKJIu Aapénap ydyH 6axop nap€ TOIIKUHHM BaKTU TaXMHMHaH | oiira cypuiaau.

Apun ynkamuszia CyB KyJa Kaapauaup. SIKMH Kenakakaa CyBHUHT KaJpu siHaJa OpTaiu.
Kyprokumnuk te3 — Te3 103 OCpUIIMHUHT 3XTUMOJM KaTTa. Y Kal Japakajna Oynuiy Ba KaHaan
3apap etkasumu 6usra 2000 Ba 2001 Hnmtap muconuaa sxmu MabiayM. Ly iinnnapaa cyB xaTTo
CYFOpHIUI MILIJIApUTra XaM eTapiu Japaxkaja 0yiamaran, Amyaapé Oy numiapaa Opoit JeHrusuraya
okub Oopmaran, Cuppap€ pnapécu XaB3aCMHMHI CYB MUFWIMIIM Kyn HWUIMK YpTaua
MuKAopiapaan aHua mact Oynran. Iy ca®abmu uknum y3rapuiiu okuOaTiapuHu Oaxosnaril
MacajacH Ba y3rapuiuiapra KYHUKHII HYJUTapUHU U3Jall MypakkaOaup Ba OYHHHT y4yH TYpJd
XHWJI KYpcaTKUWIapHU XUcoOra 0JIMOK 3apyp.

bu3 MMM y3rapumivHM SBHU XaBO XapOpaTHHU, EFUH MHUKIOPWUHH, CyB cap(uHU Ba
oyrnanuau @aprona Boauiicu, [lloxumapaon napécura Tabcupu MUCOIUIA KYpuO YuKIUK. by
Makosiaga ukiaum y3rapumn [loxumapnon napécu Ba nmapé€ xaB3acuaa KULJIOK XY KaJUTH
SKMHJIApUTA TABCUPH YPraHUIAH.

Hloxumapooncoi oapé xagzacu madbuuil wiapoumu

[Hoxumapaoncoit (Apuabomu, OxcyB, Maprunoncoit) — daprona BunosTHaaru aapeé.
Omnoit Ba TypKHCTOH TH3MaJapuUHUHT mUMoIui €H Oarpunan 6ounutananurad OxcyB Ba KykcyB
coimtapuanar Kymunumuaad ([loxumapnoH KHIIJIOF SKWHWIA) Xocws Oymamu. Bomun
kunuiorunan ®daprona maxpurada MaprusioHcod, yHAaH Kyiupokna IloxumapnoHcoi HOMH
Ounan mabiayMm. Y3yunaurud 112 km. Xaszanunr wmaigonu 1300 km?. Kucman Kuprusucton
xynyauaaH okub yraau. bup Heya tapmokka 6ynuHanu. [lloxumapnoncoiira 32 Ta maiina coit —
KUIFanap Kymmiaan (yMymuil y3yamary 86 km). Kop Ba émrup cyBnapuman Tyitnnamm. Ypraua
kyn iwnnuk cyB capdu 10,1 m3/cek., cen kenranga 64 m*/cex., ypTaua HHUIUIMK OKUM MUKIOPU
319 man.M?. Vpraua immumk cyB cappu Kyn cyBnm hmmga - 10,5 mM%/cex., KaM CyBIM W -
7,86 m*/cex. na y3rapanu. llloxumapnoHcoil cyBU KWH MalJIOHIapUHU CyFopuIlra capdiaHaiu.
Coii Boguiicuna llloxumapaon, Oxkusi, KymOynoxk, Jlanrap Ba 60mIka KAIIUTOKJIAp KOWIIAIITaH.

Memoouka

W3nanumuap y4 6ockuyaa oiaud 6opuinau:

A) Mann Kengann tectu €paamuaa WMKJIHM KypcaTKW4jaapu, €KH XaBO XapopaT, €FuH
MUKJIOpH Ba Oyfnanumu, xamaa llloxumapaoH aapé cyBM OKMMUHUHI OIIMII KM Kamaiuin
TpeHau 6op — Uykuru ypranwiau. by mapamerpnap kynnuk 0ynu6 1990 vinnpan 2010 iunraga
I'unpoMereoponoruss Mapkasd MabIyMOTH OVyitmua @®aproHa maxpu y4dyH OJMHAU. MaHH
Kenpan tectuHu aHukiamga xap Oup Ol ydyH KyHJIMK MakKcuUMajl KuUHMaTiaap OJIMHTaH.
Xucobnap Excel nactypu épaamuna amanira OmupuiIIn.

b) UxknuMm (ErmHTapUMIINK, XaBO XapopaTy, XaBOHUHT HUCOWI HaMIJIMTH) Ba THIPOJIOTHUK (
napé€ okuM caphu) kypcaTkuuwiapu €paamMuiaa HUCOUM »BanoTpaHcnupanus anukiaanrad (ETo).
ETo ®AO meronukucu €paamuna XxucoOiaHraH. ByHUHT y4yH OWIMK YpTaya XaBOHUHT HUCOUMA
HaMJIUTY, IIAMOJHUHI TE3JUTrH, KyEIIHUHI JABOMHUMIINIH, XaBO XapOPAaTHMHMHI MakKcuMaj Ba
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MuHUMa KukiMamiapu €ppamuna ETo anuximanau. ETo yuyn xam Mann Kenpan Ttectu
épaamuaa yeuin €Ku macaiuil TpeHau 00p KU HYKIUTH TEKIIUPUIIIH.

C) Hapé oxumuHuHT oiima ol capdnapu yayH Mann Kengan tectu éppamuna yceuim €Ku
KaMaiuI TpeH U OOpJIUTH TEKIIHUPUO YUKHUIIIH.

Hamuocanap éa Xynocanap
Al. XaBo xapopaTu y3rapuill TpeH 1 jkaaBaijia KeJITUPHUIITaH.

Kansan 1 - XaBo xapopaTu y3rapuill TpeHIH

Oi *MK tect Tpenn R?
SuBap 1 y =-0.0137x2 + 55.045x- 55099 0.0521
despan 1 y =-0.0257x* + 102.94x - 103077 0.2067
Mapr 1 y = 0.0028x” — 10.786x + 10549 0.4205
amnpen 1 y= 0.0018x* — 6.8557x + 6720.5 0.0923
Mait 1 y =-0.0126x" + 50.477x — 50523 0.0836
Uionp 1 y =0.0167x* — 66.791x + 66795 0.0424
Urons 1 y = -7E-05x" + 0.448x — 369.64 0.0611
ABrycT 1 y =-0.0165x> + 65.978x — 66089 0.5635
CenTs10p 1 y =-0.0136x> + 54.262x — 54287 0.1532
OxTs0p 1 y = 0.0002x” — 0.6981x + 662.83 0.0336
Hos6p 0 y = 0.0052x> — 20.965x + 20957 0.0112
Hexabp 0 y = 0.0041x” — 16.475x + 16487 0.0058

*MK mecm-Mann-Kenoann mecm namuxcacu, (1) - owubd 6opuwt yzeapuriHune mMagxcyonui,
(-1) - nacaiiub 6opuwu yzeapuuiuHune Mag;CyoOaUcU

Mann Kennan tectu HOsOp Ba JexalOp oifMnaH Tamkapud OoOIIKa oifjapia XaBo
XapOPATUHUHT YCHUII TPEHIU OOPIUTHHHU Kaiig sTMokaa. Kalin stunran TpeHn ¢popmynacu ¢gakat
aBr'yCT OMHM y4YyH CTaTHCTHMK acociaHraH Oynu0 aHukiganau. bomka oinapna Oy TpeHA aHUK
IIAKJITa 3ra dMac, KM SHA XaM y30K J1aBp KYPIINIIN Tanad 3THUiIaIu.

A2. EFun MUKJOPMHHUHT ¥3rapHIl TPeHIU 2 5KaABania KypcaTHiran

Kamsan 2 - Erun MUKJIOPUHUHT Y3rapuill TPEHIH

On MK Ttect Tpenn R?
SuBap -1 y =0.0257x* — 103.02x + 103075 0.0371
deBpan 0 y =-0.0085x> + 34.084x - 34067 0.009
Mapt -1 y =0.0548x* — 219.18x + 219056 0.097
ampen 0 y =-0.0285x> + 114.26x - 114406 0.0412
Mait 0 y =0.0044x> — 17.644x + 17715 0.0077
UioHb -1 y =0.0562x> — 225.04x + 225460 0.2828
Uronb 0 y =0.0175x% — 69.942x + 69886 0.1244
ABrycr 1 y=0.0283x* — 113.06x + 112848 0.2411
CenTsi6p -1 y =-0.0182x" + 72.727x - 72651 0.0283
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2-3kaaBaji JaBOMHU

OKTA6D 0 y =-0.0729x> + 291.57x - 291624 0.18
Hosi6p -1 y =0.0153x> — 61.803x + 62262 0.1261
Jlexabp 1 y = 0.006x” — 23.817x + 23648 0.0491

*MK mecm-Mann-Kenoann mecm namusscacu,; (1) - owub dopuw yeapuwmnune masxcyonueu; (-1) -
nacaiub oopuwiu y32apuuHuHe Masicyonueu

Mann Kengan tectu sisHBap, MapT, CEHTSIOp Ba HOsSOp oWiapuaa €FMH MUKIOPHUHUHT
y3rapumm Oolka oijapra KaparaHaa OOpJIMTH S’bHU YCUII TPEHIU OOpIHMIHMHU Kaila 3TMOKIA.
Tpenn ¢dopMynacu [OKOpuUIa Kala OSTWITaH OWIap y4YyH CTaTUCTHK acocjaHraH OYymuo
anukianau. bomka oiimapga Oy TpeHJ aHUK IIAKJITa 3ra 3Mac, €KM sHa XaM Y30K JaBp
Kypuwmmu Tanad stunanu. 1990 — 2010 iiunnap opacuga OWIMK ypTradya €FUH MHUKIOPH aBTYCT
Ol yuyH Ky3aTwirasja 1.2 MM f1aH-5 MM ra oIras.

b. ETo HucOuii 3BoTpaHcnepanus y3rapuiy TpeHu 3 xaaBaijia KypcaTuirad

Kansan 3 - ETo HucOuii sBoTpaHcnepanus y3rapuiiy TPeHIu

Oii MK TtecT Tpenn R?
SluBap 1 y =-0.0001x* + 0.5915x — 591.8 0.0531
deppan 1 y =-0.0004x” + 1.416x — 1417.8 0.1203

Mapt 1 y = 0.0008x” — 3.2228x + 3220.9 0.0362
anpen 1 y = 0.0004x” — 1.5292x + 1512.8 0.1251
Maii 1 y =-0.0013x> + 5.3245x - 5328 0.0823
UioHb 1 y = 0.0066x” — 26.321x + 26327 0.4156
Uroms 0 y = 0.0026x> — 10.492x + 10497 0.1889
ABryCT 1 y =-0.0006x" + 2.393x — 2404.1 0.2941

CenTs6p 1 y = 0.0008x" — 3.0141x + 3013.2 0.0988
OkTs6p 0 y=0.0001x* - 0.5152x + 516.86 0.002
Hos6p 1 y =-0.0012x" + 4.918x — 4924.3 0.374
Jekabp -1 y= -0.0002x> + 0.8763x - 875 0.0868

*MK mecm-Mann-Kenoann mecm namudcacu, (-1)- yseapuwnune masocyonueu nacaiud 6opuuiu
1990-2010 #inmmap opacuna ETo aBryct oiin yuyH Ky3aTuiaradaa sbHA OyFJIaHUII Japakacu
o6 60pMOKTA.

Mann Kennman tectu uton Ba OKTs0p oiliunan Tamkapu Oomka oinapaa ETo Oyrmanuin
JapaXKaCUHUHT YCUII TPEHIU OOpJIMTHMHU Kain sTMokAa. Tpenna dopMymnacu ¢akat aBryct onu
YUYH CTaTHCTHK acoclaHraH Oynu0 anukiaHau. bomka oinapaa Oy TpeHJ aHUK IIaKira sra
sMac, €KM sSTHa XaM Y30K JIaBp KYPUJIUIIU Tanal dTHIIaau.

C. Jap€ okumu y3rapuiin TpeHIu 4 )KaJBaijia KypcaTuiaran
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Kansan 3 - [lap€ okuMu y3rapuin TpeHIu

Ou MK TtecT Tpenn R?
SuBap 1 y = -0.0024x> + 9.7229x — 9788.3 0.1592
Oeppan 1 y = 9E-05x* — 0.2356x + 132.67 0.2104

Mapt 1 y = 0.0004x” — 1.4772x + 1386.8 0.1832
anpen 1 y =-0.0034x> + 13.796x — 13825 0.2117
Maii 1 y = 0.0069x> — 27.466x + 27173 0.3312
1700):1) 1 y=-0.0168x* + 67.017x — 66720 0.0968
Urons 1 y =-0.0258x" + 102.93x — 102545 0.1502
ABrycr 1 y =-0.0019x> + 7.5631x — 7609.4 0.0813

CeHts6p 1 y = -0.0029x* + 11.683x — 11751 0.1679
OkTs6p 1 y =0.0021x> — 8.4444x + 8306.1 0.3243
Hos6p 1 y = -0.0064x> + 25.492x — 25485 0.2047
Hexabp 1 y =-0.0072x> + 28.724x — 28764 0.1924

*MK mecm-Mann-Kenoann mecm namusicacu,; (1) - owub dopuw yeapuwnune masxcyonueu; (-1) -
nacaiub oopuwiu y32apuuHuHe Masicyonueu

Mann Kenpgan tectd WWTHUHT Xap Oup oiuga napé oKUMHAA YCHUII TPEHIU OOPIUTHHU
Kaiin aTMokaa. Tpenn Gopmynacu aHHMK IIAKJITa 3Ta 3Mac, Ba OYHUHT Y4YyH SHa XaM Y30K JaBp
KYpWIHIIH Tanad dTUIaIH.

1990-2010 #uunap opacuma map€ OKMMHU OKTAOp OWM yYyH Ky3aTWITaHJa HapEHUHT
ypraua oinuk cyB capdu 8 m*/cex man 10.3 m3/cex raua 6opmMokaa.

Xynoca

Onu6 Oopwiirad TaIKMKOTIap acocua KyiHuaaru HaTuxKaaap OJuHIu:

1. XaBonunr xapoparu Illoxumapnoncoii mapé xas3acuzma 1990-2010 iimnnap ¢eBpan
otiuaa ypraya 5°C man 9°C raua kyrapuiaran, 1990-2010 iumnap mapr oiinaa sca 13°C mgan 18°C
rada kyrapuirad, 1990-2010 iunap asrycr oiuna 31°C gan 34°C raua kyTapuiras.

2. Erun muxnopuHmHr ysrapumm KysaTuarasaa 1990-2010 imnmap opacuaa aBryct
oitmma 1.2 MM maH 5MM ra omiras, Iy WAJJAPHUHT HOSOp oimaa 8 MM.JaH -5 MM Trada Tymuo
KeTraH, Jekaop ovuaa sca 6 MM 1aH 9 MM raya KyTapuiras.

3. byrnanum papaxacu Kysatwiraga 1990-2010 #wunnap opacupa ampen oduaa
Oyrnmanum gapaxacu 2.60 mm gan 3.00 MM rava omras, Iy WHJUTAQpHUHT WIOH okinaa 4.9 MM naH
5.2 MM raua omras, aBryct oiuza 3ca 3.70 Mm.z1aH 4.0 MM raya omras.

4. lap€ okMMUHUHI y3rapumu Ky3atuiaranaa 1990- 2010 iunnap opacupa mai oimaa
7w /cex mam 10,2 M’/cex raua omram. Illy HuinapHEET OKTAOp oiimaa 8 M/cek jaH
10,3 M>/cek.raua omras, HOs0p oiuaa 3ca 6,1 M>/cex nau 8,9 M>/cek. raya omu6 OopMOKa.
bupox Oy xkymaiimmum BakTUHYa OYynuO acocaH AOMMUN MY3IUKIAPHM DSpUIIH XHcOOHTra
OYJIIMOKJIa Ba MabJIyM JaBp/iaH CYHT KECKUH KaMaWuIll KyTHIaIH.

Cypra Oynran Tanad #wnnan Hwira omuO Oopmokaa. ByHuUHr yuyH Ou3 cyBlaH
¢oiifanaHui camMapagOpiIUTHHU OUIMPUIIMMU3, WIUIA0 YHMKApPHUINTa SHIH TEXHOJIOTHSJIApHU
KOpUH KHJINIIMMHU3 KEPAaKIWTUHU Ba IOKOPH TaKOMIJIJIAINTAH TaAOWpiap WOUIa0 YUKUIIUMU3
KEepaKJINTU TYFPUCHIA 3apypaT TyFUIIaIH.

AJTABUETJIAP:
1. LIy B.JI., Mampamnos P. “Ypra Ocué ruaporpaduscu” Tormkent 1969.
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YK 626.83.004.1
CHWXEHUE 3AUNAEMOCTUN ABAHKAMEPbI HACOCHbIX CTAHLUIA

M.M. Myxammaoues, b.Y. Ypuwes, ®@.7K. Hocupos, P. beiimynnaesa
Tawl ' TY- Duepeemuueckuu ghaxynomem

by maxonaoa Kapwu kuuux nacoc cmanyusnapuoan ¢oudaranuw dbowxkapmacuoaeu M-
1I-2 nacoc cmanyusacu agankamepacuHuHe JIOUKANAHULUU MACANACU 84 Oy HACOC CMAHYUACUOA
VMKaA3UneaH amanutl maokKuKom Hamudicaiapu Keaimupuiean.

B cmamve paccmompenvr 6onpocul 3aunenus asaHkamepvl HACOCHLIX CMAHYUL,
npueeoensl pe3yibmamvl HAMYPHbIX UCCIe008AHUL, NPOBEOeHHbIX HA HAcOCHOU cmanyuu M-11-2
Kapwunckozeo ynpasnenus skcniyamayuu Maiblx HACOCHbIX CMAHYULL.

In article is considered questions alluvium avancamera pumping station, broughted
results namypnwix studies, called on in pumping station M-11-2 Karshi governing the usage small
pumping station.

B cBA3W C TOBBINIEHHOWM MYTHOCTBKO MEPEKAYMBA€MOM BOAbI BO  MHOTHX
JKCIUIYyaTUPYEMBIX HACOCHBIX CTAaHLMSIX 3aWIeHHE aBaHKaMephl SABISIETCS HEU30EKHBIM
sBieHueM. Kak nokaspIBaloT pe3ysibTaThl HaOIIOAEHUN U3—3a HEPABHOMEPHON pabOThl HACOCHBIX
arperaToB 10 BPEMEHH, & MHOTJa HECOBEPIIEHHON KOHCTPYKLHMHM aBaHKaMEpPbl CKOPOCTh MOTOKA
B HEM CHI)KACTCSI MO0 BEIMYMHBLI HIDKE, YeM He3amlsgiomeil. BceieacTtBue »TOoro, Ha gHE
COOPY’KEHMH OTJIaratoTCsl TOJCTBIE CJIOM HAHOCOB, KOTOpBbIE HApyIIAlOT IPOEKTHBIE
TUJIPABINYECKUE TOKA3aTeNIM MOTOKA, YTO OTPUILATEIBHO CKAa3bIBAETCS HA JKCIUTyaTallMOHHBIX
rnmapaMeTpax HACOCHBIX CTaHIUU. [Ipu 3TOM exeromHas O4MCTKa BOJONPUEMHOTO YCTPOMCTBA U
aBaHKaMepbl OT OCAXXJECHHBIX HAHOCOB 3aHMMAET HEMAJIYIO JOJII0 SKCIUTyaTallMOHHBIX 3aTpar,
YTO CO3Ma€T IOMOJHUTEIbHBIC NPOOJeMbl M CHIKAET 3()PEeKTUBHOCTH pPabOThl HACOCHOM
CTaHIIUU.

Bomnpocs! 3aniieHus aBaHkamMepsl 1 BO3MOYKHOCTH CHH)KEHUSI OTJIOKEHHMSI HAHOCOB Ha €e
nHe ObUIM M3y4eHbl B CEeHTAOpe—nexkaOpe Ha HacocHOW ctanumu M — II — 2 KapmumHckoro
YIPABICHUS AKCILUTyaTallMd MaJIbIX HACOCHBIX CTaHIUM. MyTHOCTh mOTOKa cocrtaBiser 2,7—4,8
KI/M. JlabopaTopHblii aHaNM3 MOKa3aJl 4YTO, B aBaHKaMepe HACOCHOM CTAaHIUU TNPU TaKOH

MyTHOCTH TIOTOKA MPe0OIaaaoT HAHOCH! THPABIMYECKOH KpymHOCThI0 W, = 0,0125-0, 068 M/c.

Huametp vactun coctasiuset 0,01-0,45 mm.
OT1iokeHMe YacTUIl HAHOCOB MO (pakiusM Ha JHE aBaHKaMepbl HEPaBHOMEPHO,
HarpuMep, Ha paccTosHuM 18,9 MeTpoB OT Hayajga aBaHKaMepbl MMEIUCh OTJOXEHHUS C

dpakumamu 0,3-0,45 MM M THIPABINYECKON KPYMHOCTBIO W, =0,049—0,068 M/c, Ha pacCTOSHUH
22,8 meTpoB - dpaxmuu 0,15-0,25 mm ¢ W, =0,035-0, 053 m/c, a Ha paccTosHUHE 34,9 METpOB -
pasmepsl ppakuuu 0,01-0,05 MM ¢ Benmuunamu W, =0,0125-0,028 m/c.
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B 1abn. 1 npuBeneHs! pa3Mep IJIOIIAAN 3aWICHUS U (QPaKLMOHHBIA COCTaB OTJIOAKEHHBIX
HaHOCOB B aBaHKaMe€pe HACOCHOW CTAHIIMHU.

OObembl 3amieHus U UX QPaKkLMOHHBINA COCTAaB ONpPEJEICHbl B KOHIIE MMOJIMBHOIO CE30HA,
KOI'/Ia Hacochl OBLIM OCTaHOBJIEHbI. DpaKkLMOHHBIA COCTaB OIpeAeNeH MyTeM B3sATHS Mpol U
IIPOBEJICHUEM aHaIN3a, a 00bEMBI 3aUJICHUS T€OMETPUUECKHMM M IE€O0Je3HMYECKHM crocodaMu
U3MEPEHUS C TOMOILBIO HUBEINPA U MEPHOH PEHKH.

['mapaBnnueckuil pexxuM MOTOKa B aBaHKaMepe - KpaliHe HeOJaronpusaTHbIA. DTO CBSI3aHO
C TEeM, YTO CTpPEMJICHME K YMEHBUICHUIO DPa3MEpOB aBaHKaMepbl CO31aéT YCIOBHS IS
HapylIeHUs] CTPYKTYpbl, ILIEJIOCTHOCTH IIOTOKA, KOTOPBIM XapakTepusyercss oOpa3oBaHUEM
TPaH3UTHBIX U OOKOBBIX TeueHuH. OO 3TOM CBUIETENBCTBYIOT pe3yJibTaThl HaOJIONEHUN
aBTOPOB, IMPOBEJIECHHBIX Ha psJI€ HACOCHBIX CTAHIMH, a TaKXe pe3yJbTaThl HCCIEJOBAaHUU,
npuBeaeHHbIX B [1]. Iloutm Bo Bcex pexumax pabOThl HACOCHOM CTaHIMM B aBaHKamepe
Ha00gal0TCsl OOKOBBIE BOJOBOPOTHBIE 30HBI. OTH 30HBI pacrojlaralorcsi ¢ o0eux CTOpPOH
TPaH3UTHOT'O MOTOKA.

Ta6nuna 1 - [lokazaTenu 3auneHns aBaHKaMePbl HACOCHBIX CTAHIIMI

ABankamepa
CtBOpBI ITupuna no iy [Inomane OTIOXKEHUMI HawnGonpmas §
ABAHKAMCDEL M 0 TONIEPEYHOMY TOJIIHMHA CIOS Pa3meps! Gppakumii
PbL, paspesy, m> OTJIOKECHHH, M
1-1 7,0 0,0 0,0
2-2 11,0 3,2 0,45 0,3-0,45
0,01 — 0,05
3-3 20.0 12.2 0.82

B pesynbrare S3TOrO0 TpaH3UTHBIA MOTOK HE YCHEBAae€T B JIOCTATOYHOW CTENEHU
pacUIUPUTHCS O BCEMY BOJ03a00pHOMY (PPOHTY, a MOAXOIUT K BOJONMPHEMHBIM KamMepam MO
yrjaoM, WHOrAa npoxonsmuM a0 90"y kpaliHux kamep. B pesynapraTte 3TOro B KpailHHUX
BOJONPUEMHBIX KaMmepax oO0pa3yloTcsi BUXPEBBbIE BOPOHKH, 3a4acTyl0 C TOJCOCOM BO3/yXa,
YBEJIMYUBAIOTCS MOTEPH HAMOpa.

Haubonbpiiee oT/ioxkeHHE HAHOCOB HAOIIOJAETCS B MECTaX 0O0pa3oBaHUS BOJOBOPOTHBIX
30H. Hammmu HaGmoAeHUSIMU yCTAHOBJIEHO, 3TO IUIONIAJAb BOJAOBOPOTHBIX 30H B aBaHKaMepe
HacocHOU ctaHiuid M-II-2 cocraBmsier or 17-52 % B 3aBHCUMOCTH OT 4YHCJAa PabOTAIOIINX
HacoCOB.

[Ipu sTOM miomaab OTIOKEHHH HAHOCOB HA JHE M OTKOCaX aBaHKaMephl B HOSOpE
2008 roga cocrasiusiua 26 % ot Bcell miionaan aBaHkaMepsl BMecTe ¢ oTkocamu (puc 1, 2).
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Puc. 2 - Cxema aBankamepsl HacocHOM ctaHuu M — [1 — 2 ¢ 0T/I0)KEHUSIMUA HAHOCOB

Crno#i otnoxenuit Ha ctBope I — III mectamu moxomwmn ot 0,15 go 0,82 metpa, mpudem
MaKCUMAalbHBI CJIOW HAHOCOB HAONIOJalics B IEHTPAIbHOW 30HE BOJOBOPOTHBIX 30H.
N3MepeHne CKOpOCTH MOTOKA MPOU3BOAMIMCH TOJIBKO Ha TiyomHe 0,2 MeTpa OT MOBEPXHOCTH
Bojbl. Kak moka3blBaloT pe3yJsibTaThbl U3MEPEHUU, CKOPOCTh TPAH3UTHOTO IMOTOKA COCTAaBIISET
0,3-0,4M/c, a B BOJOBOPOTHBIX 30HAX CKOPOCTh OOPATHOTO TEUYECHHUs BOJBI HE IPEBBIMIANIA
0,13 -0,15 m/c.

Jns cHMKeHUs 3auiIsieMOCTH aBaHKaMepbl HaMM HCIIOJIb30BAHO HOBOE YCTPOWCTBO,
npejacTaBisonee coboil cucremy nephOpHpPOBAHHBIX TPYO, COCTWHEHHBIX MEXKIy COOOH, H
Oo0IIMM MarucTpajJbHbIM TPYOONpPOBOAOM, TMOJKIIOUYEHHBIM K JAPEHAKHO-OCYIINTEIbHON
cucreme. [lepdhopupoBanusie TpyObl OBUTH MPOJIOKEHBI IO HauOoJIee 3amIsIeMbIM MECTaM JIHA U
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OTKOCa aBaHKaMeEphl.
IIpoBepka pabOTOCIIOCOOHOCTH HOBOTO YCTPOMCTBA IOKa3aja, YTO MpU OOecleuyeHuu

pAaCUYETHBIX HANOPHO—PACXOJHBIX MapaMEeTPOB IOJABAEMOW BOJbI 30HA JACHUCTBHUS CTpyW

oxBatbIBaeT 89 % 1uiomanu, Ha KOTOpOi OBbLIN MPOJIOKEHBI NEPPOPUPOBAHHBIE TPYOBHI.

B pesynapraTe HccienoBaHMS YCTAHOBJIEHO, YTO B I[E€pUOA MOAA4Yd BOJbl B
BBIIIECTIPUBE/ICHHYIO CUCTEMY B 30HE HaXOXJAEeHUs nepopupoBaHHBIX TpyO Ha rmiomaau 92 %
OTJIOXKEHUE HAHOCOB He HaOmrojanoch. [lpu 3ToM mM3MeHsnach NpUBbIYHAS CTPYKTypa MOTOKA B
IPUIOHHOM CJI0€, YBEIHUMBANACH MyTHOCTh MEPEKaunBacMoi BOabI 10 8,2 kr/M® (mpu paboTte
TPEX arperaToB /0O MPUMEHEHMS BBIIIECNPUBEACHHOTO YCTPONCTBA BEJIMYMHA MYTHOCTHU
cocrapmsia 2,8-3,2 kr/m°). TIpH MOBTOPHBIX MyCKaX yCTPOHCTBA MOCIE HENPOXOIKHTENbHBIX
OCTaHOBOK  HEOOJIbIIME CJIIOM HAHOCOB, OTJIOKECHHBIX Ha  TEPPUTOPUU  JCHCTBUS
cTpyeoOpa3yromux TpyO, MOABEpPrajuch pasMblBy, U BHOBb Cpela OKa3ajlaCh C BBICOKUM
COJIepKaHUEM HAHOCOB.

Pe3ynbpTaThl M3MEpEHUN MPU UCHBITAHUAX TPYOOIPOBOJHONW CHUCTEMBI MTOKA3alll, YTO BCE
COCIMHEHHS W TPYOBI XOPOIIO 3aPEKOMEH/IOBAIN ce0s MPH HAYANLHOM JaBICHHM 2,5 Kre/cM” B
HamopHoOil TpyOe ApeHaXHO-OCYIIUTeNbHON cucTteMbl. [Ipu TakoMm naBiaeHuM B cedeHun 1-—1
MarucTpajibHOro TpyOompoBoaa (puc.S.) Hamop CTpyd B KOHIE 4 BUTKAa nephOopuUpOBaAHHON
TpyObI coctasmst 0,8—1,0 MeTpoB, a B Hauasne BuTka 1,0—1,2 MeTpa, 4TO XOpOIIO cOryiacyercs ¢
pesyibTaTaMM  BblUMCIEHMH. BenuumHa Hamopa cTpyn 1o Bced JumMHE | BUTKa
nepdopupoBaHHoil TpyOsl coctaBisiina 1,0—1,4 MeTpa, 4TO MOXHO OOBSCHUTH MEHBIIUMHU
3HAYEHUSIMU THAPABIUYECKUX MOTEPh. Pacxoa ogHOW CTpyH KOJeOIETCs B JOBOJIBHO IIUPOKOM
muanasone, ot 0,00017 mo 0,00028 M>/c. Takoe PACXOXKJEHUE MOXKHO OOBSCHUTH HE COBCEM
TOYHBIMH pa3MepaMu OTBEPCTUN NEePPOPUPOBAHHBIX TPYO.

& ,,..-I".FP

Puc. 3 - Vcnbitanune nephopupoBaHHBIX TPyO (CTPEIKOM yKa3aHa CTPys B KOHIIE
1 BuTKa TpYOBI)

Pesynprarel HaAOMIOMEHWI W W3MEPEHUN TMOKa3alad, YTO CTPYH HMEIOT XOPONIyIO
Pa3MBIBAIOILIYI0 CIIOCOOHOCTh, B MECTaX JBIM)KEHHS CTPYyd HaONIOAANUCh 30HBI pPa3MbIBa
mupuHOn 25-35 cMm.

be3ycnoBHO, MpUMEHEHHE TPEATOKEHHOW CHCTEMBI SIBISETCS 1eecCO00pa3sHbIM TOIBKO
P OTCYTCTBUU HJIM HU3KOM COJEpKaHUM aOpa3suBHBIX YacTHUIl B MEpeKaunBaeMoil BOJE, He
MPUBOJALIUX TUAPOAOPAZUBHOMY U3HOCY JIEMEHTOB IIPOTOYHOI'O TPAKTA.
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OCOBEHHOCTU PEXXUMA OPOLUEHUA O3MMOMN
NWEHULUbI B ®PEPTAHCKOU AOJIMHE B «CYXUE» FOAbl

B.I'. Haconoe, A.A. Aoupoe
CAHUHUPHU

B obGecnieueHuu BOJON 03MMOI MIIEHUIBI OONBIIOE 3HAYEHHE, HAPSAY C OPOIICHUEM,
MMEIOT OCaJIKH. AHaJu3 MOTPEOHOCTH B OPOIICHWU O3UMON mMuIeHHUIbl B DepraHCKoi ToinHe
MOKa3blBa€T, 4YTO B 3aBUCUMOCTH OT arpoMEeTEeOpOJIOTMYECKHUX YCIOBUM JaHHOrO Troja,
TpeOOBaHUS HA BOJY MOTYT M3MEHSTHCS 11 KOHKPETHBIX YYAaCTKOB B IIUPOKHUX Mpenesiax, oT
3100 mo 5200 M>/ra. HauGonpluee BAMSHHE HA MOTPeOHOCTh B OPOIICHUU O3UMOU MIIEHUIIBI
OKa3bIBAIOT OCAJIKH, BBINAAaronre B mepuos ¢ 1 oktsops mo 31 mapra. 3a 3TOT NEepUOA:

- 10 AHAMXAHCKOMY BHJIOATY CPEIHEMHOIOJIETHUE OCAJKH COCTaBISIOT — 166 MM, a B
«CyXOiD» ol 32 3TOT K€ MEPUOJI BbITIagaeT 87 MM OCaJKOB;

- no Pepranckomy BuIOATYy — 114 MM, a B «CyXO# roa» 3a 3TOT K€ MEPUOJ BBINAAAECT
73 MM;

- no Hamanranckom Buiioste — 123 MM, a B «CyXOil» rof 3a 3TOT e nepuog — 63 Mm.

Ha paBauHHO#N yacTu @epranckoil JOJIMHBI HAMOOMBIIAs YacTh OCAAKOB JaXKe B «CYXOi»
roJl BbIMAJaeT OOBIYHO B MapTe; OJHAKO B OCEHHE-3UMHHUN IMEpUOJ «CYXOro roja» Ha
OpOIIaeMbIX 3eMJISX 00BEM OCaJIKOB 3HAUUTEIHHO MEHBINE, YeM B CPEAHEMHOTOJETHUE TOJbI
(Tabn. 1):

- no YUC «Mcaitpam-Ilaxumapaan» (m/c «Deprana») 3a okT0pb-heBpaib B «CyXon»
roj BeinajaeT ocaakos 30,9 MM npu cpeTHEMHOTOJIETHEN HOpME — 94 MM;

- o YUC «Annmxkancaity, «lllaxpuxaHncait», «CaBait AkOypa», «Kapanapbsa-Maiinucaii»
(M/c AHauKaH) B «CyXOi» roji KOJUYECTBO OCAIKOB 32 OKTSIOph-(eBpaib MOXKET COCTABIATH
57,9 MM 1IpU CpeIHEMHOTOJIETHEN HOPME 3a ATOT K€ nepuoa — 168 M.

Ecaum yyecTp, 4TO B BOAOMOTPEOIICHUH CENbXO3KYJIbTYphl YUaCTBYIOT HE BCE OCAJKH, a
TOJIBKO WX 4YacTh, Has3biBaeMas dS()PEKTUBHOW, TO KOIUYECTBO OCAJIKOB, YUYAaCTBYIOIIHX B
BoJONOTpeOIeHNU, OyJaeT emie MeHblIe. JTO O3HA4yaeT, 4YTO B «CyXHe» TOJbl C MajbIM
KOJIMYECTBOM aTMOC(EPHBIX OCATKOB A€TCS SBHO HEJIOCTATOYHOE KOJTMYECTBO MOJIMBOB O3UMOU
MIICHUIbI, MOCKOJbKY OHHM pPACCUUTAHbl HAa CPEAHEMHOTOJIETHHE YCIOBHUSA, a HAYaJIO 3TUX
MOJIMBOB HE COIJAcyeTcsl C HCMapsArNIel CHOCOOHOCThIO aTMochepbl B «CyXOW» TOI U
(akTUYeCKUMH Bjaro3anacaMyd KOpPHEOOMTAaeMOTO CJO0sl MOYBBl. DTO HNPUBOAUT, B KOHEYHOM
UTOTe, K CHIDKCHMIO YpOKas, TaK KaK MPH HU3KOW BOJOOOECHEYEHHOCTH PACTEHHMH BBICOKHUMN
YpOXKail 03UMOM MIIEHUIBI TOJTYYUTh HEJIb3S.
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Tabnuna 1 - CpefHEMHOTOJIETHHE OCATKU U OCAJKH B CYXOH T'OJ IO HEKOTOPBIM

MCTCOCTAaHIIUAM d)epraHCKoﬁ JOJIHUHBI

Ocajiki, B MM 3a MecsIl
BCETO
O6nacts, YUC, - 3a BCETO 32
METEOCTaHIUA A X | XI [XIN| I I | ocenne- | III | IV \Y vy | BecenHe-
9 JICTHIOIO
3UMHHN
BErETAINIO
CEe30H
Me @eprana | cpenme- | o |y | 90 | g | 21 94 24 | 2212 | 0 66
YUC MHOTOQJIETH.
L{‘Iﬂcq’aﬂpaM' cyxoiiton | 0 | 0 [1,9]91[199| 309 [169]| 49 | 11,4 4,6 37,8
axuMapaan»
M/c Argmxan )
VUC CPeHe 190 | 52 | 27 | 34| 35 168 | 47 |342]24,0] 15 120,2
. | MHOTOMNETH.
«AHmmKaHca,
ITaxpuxaHcaii»,
«CaBaii-
AxGypa», cyxoiron |7,7(10,10,9 |3,4|11,6| 33,7 |289]222]18,8] 16,3 86,2
«Kapanapss,
Maiinucaii»
M/c Kokaun
YHUC CPEAHE™ g 13 [ 11 | 11| 11 54 17 |12 |17 | 7 53
«HopbIH- MHOTOJICTH.
®epranay,
«Cyx-OxTenay,
«Hcdapa- cyxourom | 3 7 8 1 3 22 6 7 8 7 28
CoIpmapbs»

Hawnbonee Boicokne K03(p(HUIMEHTHI Bapualuu aTMOC(EPHBIX OCAIKOB HAOIIOMAOTCS B
OCEHHE-3UMHUI MEePHUOJI, KOT/Ia OCAJAKU B «CyXOi» roj B 3-5 pa3 MEHbIIE€ CPEIHEMHOI0JIETHUX. B
«CyXOl» TOoJa ¢ MapTa IO HIOHb KOJIMYECTBO OCAJKOB TAaK)XE CHUYKAETCA, YMEHbIIAasiCh B
aOCOMIOTHBIX 3HaueHUAX Ha 25-30 MM, MO CpPaBHEHUIO CO CPEIHEMHOTOJIETHHM 3HAa4eHUEM B
3aBUCHUMOCTH OT METEOCTAaHLMH, YTO MaJl0 BIHUAET HAa BOJOTPEOOBaHUS B O3TOT NEPHUOI,
MOCKOJIbKY YMEHBUIEHUE COMOCTABUMO C TOYHOCTBIO MOAa4H MOJIEBBIX HOPM.

Bmecte ¢ Tem, uccienoBaHus BOAOMOTPEONCHHUS O3MMOM MIIEHUIBI HAa JIM3UMETPax
CAHUMUWPH, a Takxe pe3yabTaThl COBMECTHOTO HayYHO-HCCIIETOBATEILCKOTO MPOEKTa (B paMKax
nporpammbl INKO-Copernicus) HUL] MKBK u Jluccabonckoro yHuBepcurera B depranckoii
JIOJIMHE TOKa3aJld, 4TO B OCEHHMI NEpPUOJ €XKECYTOYHBIM Pacxo] BOAbl OpPOIIAEMBIM IOJEM
03MMOIA MIIeHHIB cocTaser 18-20 m*/ ra CYT., TOJIKO K Hauajy JekaOps pacxoj BJIard MOXKET
CYyLIECTBEHHO CHU3UTHCS MU3-3a YBEIUYECHHUS BIAXKHOCTH BO3/lyXa U MOHMKEHUS TEMIIEPATypHI.

B pesynbpTaTe npu NPaKTUYECKOM OTCYTCTBUHM OCAJKOB OCEHBIO B «CYXOi» roj u
MPOBEICHUN BJIAr03apsaKOBOr0 (MPEAMOCEeBHOTO WM TOCJIENOCEBHOTO) mosimBa Hopmoit 900-
1000 m/ra 3amackl Biard B MOYBE OKAa3bIBAIOTCA HMCYEPIIAHHBIMH K KOHIY OCEHH MPaKTUYECKU
MTOJIHOCTBIO.

[Tpu GaM3KOM 3aJeraHuM T'PYHTOBBIX BOJ HEJIOCTAaTOK BJIard B MOYBE B OCEHHUU MEPHOJ
«CyXOro» rojia 4aCTU4HO KOMIIEHCUPYETCS 3a CYET MOAMUTHIBAHUS CO CTOPOHBI TPYHTOBBIX BOJI.
OnHako u3-3a HEOONBIIOW TTYyOWMHBI 3aJeTaHusl OCHOBHOW MAacChl KOPHEH O3MMOW MIEHUIBI B
OCEHHMI NeproJ NOANUTHIBAHNE TPYHTOBBIMU BOIaMU HEBENUKO. 110 JaHHBIM THM3UMETpUYECKHUX
uccinenoBanuit CAHUMWPU nns rnyOuH 3aneraHusi TPYHTOBBIX BOJ 2-3 M B OCEHHE-3UMHHUU
MepuoJ MUTAHHE CO CTOPOHBI TPYHTOBBIX BOJ MPAKTUYECKH OTCYTCTBYET; a [IJjsi TIiayOuH
IpyHTOBBIX BOJ 1-2 M oHO cocrtaBisieT He Oonee 20-30 % oT o6mieil moTpeOGHOCTH pacTeHH BO
BJIare ¥ HE MOXET KOMIICHCUPOBATh BOZHUKAIOMINUN NeUIIMT TOYBEHHOU Biaru [4, 7].
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C apyro#t cTOpOHBI, HECMOTPSI Ha BJIaro3apsAKOBBIN MOJIUB B OCEHHUU MEPUOJ «CYyXOTO
rojia», BEpPXHUU CJIIOW TMOYBHI, B TOM YHCJIE NAaXOTHBIHA, ¢ HAUOOJBIIUM PACIPOCTPAHECHUEM
KOpHEH, MEepechiXaeT, YTO CHUXKAET OCCHHIOI HSHEPrUI0 KYIICHUS PACTECHUM MU YXYAIIAeT UX
oO1ee pa3BUTHE.

Kpome »TOoro, 00BEMBI O0CaIKOB 3UMHETO IMEpHOJa B «CyXOi» TOJ HE MOTYT
KOMIIEHCUPOBaTh AehUUUT MOYBEHHOW Biard. OcaJkoB 3MMHETO MEpPUOJA, BBINMANAEMBIX B
«CyXOil» ToJ, €Ba XBaTaeT Ha JBAMOTPAHCIHUPAIMIO C OPOIIAEMOTO TOJISI 0O3UMOM MIICHUIIBI.
Jlaxxe ocagku 3a MapT B «CyXOW» TOJl HE TOJBKO HE MOIYT KOMIIEHCMPOBAaTh BO3HMKIIWNA B
OCEHHH Nepuo 1ePuUIUT TOYBEHHOW BJard, HO U 00€CMeUYnTh HEOOX0AMMOE BOIONIOTPEOIeHHE
03MMOH MIIEHUIIBI B MapTe, cocTapistoniee 6onee 20 M>/ra B cyT. [4, 7].

CylecTBYIOMUI PEXKUM OPOIICHUS W OPOCHUTEIbHBIE HOPMBI O3MMOM MIICHUIIHI,
OCHOBaHHBIE Ha CPEIHEMHOTOJIETHUX OCAJKaX, HE YUYUTHIBAIOT JedUIIMTA BOJOMOTpPEOICHUS
03MMO¥ MIIEHUIIBI B OCEHHE-3UMHUN MEPHUOJT «CYXOro» rojia U3-3a MaJIOro KOJUYECTBA OCAIKOB
U yBEIWYEHUs HCMApAIONIeH crnocoOHOCTH aTMocdephbl 3a CYET aCCUMETPUYHOTO H3MEHEHUS
JIPYTUX METEOPOJIOTHYECKUX TTapaMETPOB.

Takum oOpa3oM, B «Cyxoil» roa o3umas MIIeHWIa B Qa3zax KyLIEHHUsS ¢ Haydale
TpyOKOBaHUS TPeOYeT KOPPEKTHPOBKHU CYIIESCTBYIOIIETO PEKUMA OPOIICHHSI, PACCYUTAHHOTO Ha
CPEHEMHOTOJIETHUE KIIMMAaTUYECKUE YCIIOBHUS.

[Ton pexuMOM OpOIIEHUS] CEIbXO3KYJIbTYp OOBIYHO TOHUMAIOTCS CPOKH U HOPMBI
MOJIMBOB, UX YHUCJIO, ONPEJEICHHbIE PAacyeTOM IMPHU HEJOCTATKE OMBITHBIX JAHHBIX HCXOIA U3
MMOYBEHHO-KJIIUMATUYECKUX, TUIPOTCOJIOTUYECKUX YCIOBHI OPOIIAEMbIX IMOJIEH U COOTBETCTBUS
OMOJIOTHYECKUM TMOTPEOHOCTSIM CENbXO03KYJIbTYp B OpOCHTENbHOUM Bone. [lns pacuera pexuma
OpONICHUST B HACTOSIICe BpEeMs OOBIYHO UCIOJB3YyETCS YypaBHEHHWE BOJHOrO OanaHca
KopHeoOuTaemoro cios [2,3,5,9, 13], xoTs cymecTByloT 0ojiee CIOKHBIE MOJEIH BOJHOIO
Oamanca B nuddepennmansaoii popme [10, 14]. basranc moYBeHHOU Biaru Jisi KOpHEOOUTaeMOM
30HBI JJIsl MPAKTUKH MOKET OBITh MPEICTaBICH B HHTErpanbHou popme [10, 14]:

Ioi +[-:»ﬁ +Gei _ETci

W.=W_ + 1
o 1000Z, M
1,i=1,-Dy-RQ
3necs: W; u W, ; — Bnarosamacsl B aKTUBHOM CJIO€ BJIAarooOMeHa B Hayaje U B KOHIIE

IEepHUo/a;

Iy — IonMBHAsA HOPMA HETTO B UHTEPBAJIIC BPEMEHU MEXAY [ U i.;;

P.i — >bdexkTuBHBIE OCaAKH, TO €CTh TaKHE OCAJKH, KOTOpbIE NOLUIM HA yBEJINYCHUE
3aI1acoOB BJIaru B I0YBE;

G, — pacxoj TPYHTOBBIX BOJ Ha MOANUTHIBAHUE KOPHEOOUTAEMOI'O €05 TOYBBI;

1y; — monauBHas HOpMa OpPYyTTO;

D, — rnmyb6okoe npocayrBaHue IONMBHON BOJABI MM APEHAKHBIM CTOK 33 CUET MOJIMBHBIX
BOJI NP OJIU3KUX IPYHTOBBIX BOJAX;

RQ — noBepxHOCTHBIN cOpOC B IpoOliecce MOJUBA.

Hano 3ameruts, uro B CpenHea3snaTCKOM PErMOHE OBOJBHO JIOJT0 HCIOJIb30BANACh U
pEeKOMEH0BANaCh SMIUpHUYEcKas (hopmysa s pacyeTa OPOCHUTEIbHONH HOPMBI U IOJIMBHOTO
pexuma [2, 8].

M=10 (EO—P) Kj k2k3

I'ne: ET,—ucnapseMoCTh ¢ BOAHOM NIOBEPXHOCTH 3a BET€TALIMOHHBIN nepuol no MBaHoBy
¢ nonpaskor MonyaHOBa;

P — ocanku 3a TOT ke Nepuof;

K ;—OMOKITUMATHICCKHI KO DHUITMEHT CENbX03KYIBTYPHI JJISI TPETHETO THAPOMOAYIHLHOTO
paiioHa (MOIIHBIE CPEAHHE TIKEIOCYTIIMHKU MOYBHI);

k>xo3dpHUIMEHT, YYUTHIBAIOMNUNA BIHUSHUE BOJHO-(QOU3WYECKUX CBOWCTB TOYB U
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TPYHTOBBIX BOJ;

k3—xo3¢d pULEHT, YIYUTHIBAIOUNA TOTEPU BOIBI HA TOBEPXHOCTHBIN cOPOC U TIIyOMHHYIO
bunpTpanuio.

Henocratku 3TOi 3aBUCMMOCTH OYEBMJHBI: TOJBKO YaCTh OCAJKOB 3a/€pKUBACTCS
pacTeHUSIMM M YYacTBYET B HENOCPEJCTBEHHOM CHIKEHMM HCHAapsieMOCTH, OoJbIlas 4acTb
MIPOCAYUBAETCS B MOYBY, QUIBTPYETCS B IPYHTOBBIE BOJBI UM YXOJIUT C MOBEPXHOCTU MOYBHI B
cOpoc; OmokimMaTndeckue Kod((UIMEHTHI, pacXoabl TPYHTOBBIX BOJ M3MEHSIOTCS MO (pazam
pa3BUTHUS pACTEHUIl; M3MEHEHME 3alacoB IMOYBEHHOM BJIarM TakKe OTCYTCTBYET, HAKOHEIl,
IIyOMHHOE MPOCaYMBAaHUE U NMOBEPXHOCTHBIM cOpOC HE 3aBUCAT OT MCHAPSIEMOCTH, OHU 3aBUCAT
OT TEXHUKHU MOJINBA.

[TosTomMy wucnosb3oBaHuE 3aBUCUMOCTH (1) 11 KOPOTKMX HPOMEKYTKOB BpEMEHU
(Mecs1bl, TeKaabl, EHTAbl, CyTKH) AJI ONpEeeIeHHs] CPOKOB MTOJIMBOB, HOPM M YKcia 1o (azam
pa3BUTUSA PACTEHUIl BCTpeyaeT OrpoMHble TpyAHOCTH. CaMHu aBTOPBl 3TOW METOJAMKH uepes
HECKOJIBKO JIET OTKa3aJUCh OT Hee, mepeias Kk OanaHCy Mo4YBeHHOM Biaru [9], apyrue aBTOpHI,
HECMOTpPSl Ha OYEBUJHBIE HEIOCTAaTKH, IMPOJOJIKAIOT PEKOMEHA0BATh [2] 3aBUCMOCTbH (2) nns
pacuera pexuMa OpOIICHHUS.

CoBpeMeHHbIE NMPUHLHUIBI pacyeTa peKUMa OpOIICHHS CEIbXO3KYJIbTYp OCHOBBIBAIOTCS
Ha ypaBHeHUHM OanaHca mouyBeHHOW Biaru [5, 8, 9, 11, 13]. Haubonee BaXHbIM 3JIE€MEHTOM
000OCHOBaHHSI pEXUMa OPOIICHUS SIBIISICTCS ONPEIEICHHE BOJIOMOTPEOICHUS CENbXO3KYIBTYP
(aBanotpancnupanus). Ceiiuac sBiIseTCS OOLICHPUHATHIM OIpEAEICHUE 3BaNOTPAHCIHPALIUU
(ET.) Ha oCHOBE 3aBUCHMOCTH:

ET.=k; ET, (3)

I'ne: x5 — k03P PUIUEHT KyIbTYpBbl, ONPEACISIONINIA BIUsIHIE PACTEHUS Ha PacX0JI0BaHUE
MIOYBEHHOM BJIaru B 3aBUCUMOCTH OT (a3bl pa3BUTHUS U THIIA PACTCHUS;

ET, — ucnapsitomas cuina arMmocgeps! (MOTeHIna bHas 3BalOTPAHCITUPALINS).

B Cpeanea3narckoM pETHOHE INUPOKO MCIOJB30Bajgach B KayeCTBE IOKa3aTels
UCHapsIoIel cuibl aTMoc(epbl UCIapsIeMOCTh — UCTIapEHUE ¢ OTKPBITOM BOAHOW MOBEPXHOCTH,
omnpezaensiemoe o ¢opmyse MBanosa ¢ monpaBkoit MosraaHoBa.

ET.=0,0014(25+1)*(100-u) 4)

ET,. — ucnapsiemocTh, MM/MeC.;

! cpeHEeMeCsUHas TeMIepartypa Bo3ayxa, C';

y — CpeIHeMeCsYHas BIaKHOCTh, %.

Orta QopMyna HE yYHTHIBACT BETPOBOM pPEKHUM, paTWAllMOHHBIA OanaHC, BBICOTY HaJ
YPOBHEM MOps, MPOJIOKUTEIBHOCTh YaCOB COJIHEUHOI'O CHUSHMS, 1aKe B CPEIHEMHOTOJIETHEM
paspese, a I KOPOTKUX MEPHOJI0OB KOHKPETHOTO Trofa (MecsIbl, 1eKaabl U T.I.), BO3MOXHOCTH
UCIIOJIb30BAHUS ATOW (POPMYJIbI CUIIBHO OTPAHUYEHBI.

C 1990 roma ®AO pexomenayeT mist ompeneneHus ET, (ucmapsromas criocoOHOCTH
aTMocdeph) HCIIOJIb30BAaTh Mo U pUITUPOBaHHOE ypaBHEHUE [lenmana-MoHTeiiTa,
yCTaHABIIMBAIOIIEE BOJOMOTPEOIeHNE ITAIOHHON KYJIbTYPhl — TUTIOTETUYECKON TPaBhI, BEICOTOU
0,12 M, MOJIHOCTHIO MOKPHIBAIOIIEH MOYBY U HE UCTBITHIBAIOINIEH HeAoCTaTKa B BoAe [5, 13]:

0,408A(R, —G) + 77900 U,(e,—e,)
_ A+273
ET, =

A+ A(1+0,32U,)

(5)

3neck: ET, — aTanoHHas TpaHCIIUPALHS, MM/CYT;

R, —4yucras paguanys Ha IOBEPXHOCTH pacTeHuil; M/[xMm cyT;
G — IUIOTHOCTH TETUIOBOTO MOTOKA MO4BkI, M JIkm/CyT;

T — cpeaHecyTOUHas TeMIepaTypa Bo3ayxa Ha Beicote 2 M, C°,
U, — cKOpOCTh BETpa Ha BBICOTE 2 M,

es; — JaBJIeHHE napa HaceleHus, kI1x;
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e, — pakTHueckoe navieHue napa, kll,,
A — yKJIOH KpUBOH JaBJeHUs 1apa, kI1a°C™,
¥ - ICUXpOMeTpHUecKas nocrosuuast, K[1a°C™.

Meton Ilenmana-MoHTeliTa mpomien IIMPOKYI HPOBEPKY, OCHOBBIBAETCS Ha
CTAaHJAPTHBIX KIMMaTU4YeCKUX AaHHbIX. Omnpenenenue E7, B yCIOBHUSX HEIOCTAOLIMX JTaHHBIX
npexacrasieHo B nyOmukauum DAO Ne 56 [13]. CormacHo »3Toil mnyOauMKanmuu pacuer
BOJONOTPEOJICHUSI CEIbXO3KYJIbTYpbl C MCIOJB30BAHUEM HSTAJIOHHOM »HBaNoOTpaHCHIUpaLUU
npoBoautcs o gopmyie (3).

B pesynbrare co3naHbl yCIOBUs I IPUMEHEHHUs] YHHUBEPCAJIBbHOIO CTaHJapTa pacuera
pEeXHMMa OpOIIEHUsl CENbXO3KYJNbTYyp, HPUIOJAHOrO, B TOM 4YHCIE s pacdyeTa Ha JOObIe
KOPOTKHE NMPOMEKYTKHU BPEMEHH KOHKPETHOI'O rojia (MeCsIbl, 1€Kaabl, CYTKH).

B coBpeMeHHBIX YCIOBHUSX MMEETCS JTOCTATOYHO MHOTO MOJENEH W MporpaMMm pacuera
OaylaHca MOYBEHHOM BIIard, KaK MPOCTHIX, TAK U CJIOKHBIX, MOTYIIMX OBITH OCHOBOM IIJIsl pacuera
pexuma opouwenus [5, 10, 12, 13, 14].

OpnHako cineayeT UMEeTh BBUJY, YTO HEMOCPEICTBEHHOE MCIOJIb30BAHUE CYIECTBYIOIIUX
Mojiesiel U MpOorpaMM MPUMEHUTENbHO K yclaoBUsIM LleHTpanbHoil A3uu, TpedyeT X ajantauuu
U JJaXKe KOPPEKTUPOBKH MOJIXOJI0B:

- HeoOxoauma kanubpanus Kod()PUIUMEHTOB KyJIbTYp U CPOKOB MpOXOxkaAeHHS (a3 ux
Pa3BUTHS IPUMEHUTEIHHO K MECTHBIM COPTaM M MECTHBIM KIIMMAaTHUYECKUM yCIIOBUSM;

- HEOOXOAMMO YTOYHEHHE PAaCXO0JI0B I'PYHTOBBIX BOJ B 30HY a’pallid B 3aBUCUMOCTH OT
KyJbTyp, (a3 HX pa3BUTUA M HAOPSDKEHHOCTH METEOYCJIIOBUM, TaK KaK CyLIECTBYIOT
CYLIECTBEHHBIE pa3IHuusi MEXAYy JU3MMETPUUYECKUMHU JaHHBIMM B LleHTpambHOa3maTcKOM
pEruoHe, U3J0KEHHBIM B 3TUX MIPOTpaMMaXx;

- He0OXOJMMO YUYUTBIBATh MOTEPH HA TIyOMHHYIO (PUIBTPALMIO M TOBEPXHOCTHBIN cOpoc,
BBI3BaHHBIC IPUMEHSIEMOI B PETHOHE TEXHUKOH MOJIUBA;

- B lleHTpanbHOA3MAaTCKOM peruoHe npuMeHsercs auddepeHIUPOBaHHbBIN MOAX0A K
OTIPE/ICIICHUIO TIPENIOIUBHON BIKHOCTH TO (azaM pa3BUTHs pacTEeHHUs (3TO OCHOBHAs 3ajada
peXHUMa OpOLICHHs] — ONIpeJeeHHe JIOIMYyCTHUMOIO Ipejesa CHM)KEHHs BJIaro3anacoB B IOYBE,
HUKE€ KOTOPOTO HAUYMHAETCS CHUXKEHUE ypoXKas) B OTIMYME OT MOAXOJOB PEaTN30BAaHHBIX
[5, 13], rae pekoMeHayeTCs MPEANoNIUBHAS BIaKHOCTb, TIOCTOSIHHAS 1711 BceX (a3 pa3BUTHS.

Kanubpauus ko3(p(ULIHMEHTOB KyJIbTYypbl JUIsI O3UMOHM MIIEHUIBI MPOBOAMIACH B
@depraHckol MOJIMHE MO JaHHBIM HCCIEeNOBaHMM Ha ombITHBIX moisax [11, 12], a Takxke 1o
JAaHHBIM MHOTOJICTHUX HaOmoaeHu Ha nu3uMmerpudeckom komruiekce CAHUUPU [3, 4];
00001IeHNe ATHX JaHHBIX, a TaKke pexoMeHmanui [13] mo3BoauauM HAWTH U1 «CYXOTo» Toja
cienyromue Ko3(QQGUIUEHTH KyJIbTYpbl AJs O3MMOW MUICHUIBI B KIMMATHUYECKHX YCIOBHAX
DepraHcKkom JOJIUHBI.

Tabnuua 2 - KoadduuueHnTsl KyabTypbl 03UMOH NieHulbl B depranckoit nonuHe

Crasuu pa3BUTHUSL 03UMON MIIEHHIIBI
Koadpdunuent
S — HavaJbHAs 3MMHETO IOKOSI | Pa3BUTHSA CPeIHSI KOHEI| Ce30Ha
0,7 0,4 0,95 1,20 0,35

Pacxon TrpyHTOBBIX BOJ Ha MOJMUTHIBAHHE BJIArOM KOPHEOOMTAEMOTO CJIOS O3UMOM
MIIEHULBI PACCUUTBIBACTCS 11O 3aBUCUMOCTH

Gi: Kep'ETci (6)

I'ne K., — x03(pdUIMEHT HUCIONB30BAHMUA TPYHTOBBIX BOJ IPU JaHHOM TIIyOMHE HX
3aJIeraHusl,

G — ucnosib3yeMble TPYHTOBBbIE BOJbI Ha i-TOM (a3e pa3BUTHUS O3UMOW MILEHUIBI MPU
JaHHOMW INIyOMHE U3 3aJeraHus,

ET,; — »BanoTpancnupanusi 03MMOH MINIEHUIIBI Ha i-TOW (a3e pa3BUTHS.

Kos¢¢duureHnTsl nCnoib30BaHus IPYHTOBBIX BOJ O3MMOH MIIEHHUIIEH B 3aBUCUMOCTH OT
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IIyOMHBI 3ajieraHusi ONpPEAeNsUINCh MO pe3yJbTaTaM MCCIEIOBAHUM Ha JIM3UMETPUUYECKOM
kommiekce CAHUNPU [4].

[IpennonuBHOE copepKaHUE BIard B pacCi4€THOM CJIO€ TOYBHI 1O (ha3am pa3BUTHS 03UMOM
MIIEHUIIBI TpUHUMAaJoch coraacHo onbiTaM Y3IIUTU (bezboponos I'.A. u ap.), mpoBeAeHHBIX Ha
TUIHWYHBIX cepo3emax TamkeHTckoro oasuca B 2003 r., 70-70-60 % HB. IIpogomxurenbHOCTD
(a3 pa3BuUTHA 03UMOMN MIICHHUIBI TPUHUMAJIACh B COOTBETCTBUU C OMBITHBIMU JaHHbIMU [11, 12]
C y4eToM HaOIoeHui Ha nu3umeTrpuieckom kommiekce CAHUNPU.

AHanu3 arpoMeTeopoIOrHYeCKUX JaHHBIX HAOMIOAEeHUN 0 MeTeocTaHusIM Depranckoit
JOJMHBI TIOKA3bIBAET, YTO MEXIy H3MEHUYHMBOCTHIO aTMOC(EpPHBIX OCAIKOB M DIIEMEHTAMU
TEIJIOBOTO OallaHca OTMEYAaeTCs OTCYTCTBHE CHHXPOHHOCTM M MOXKET HaOmIomaThcs [axe
oOpaTHBIH X0 aTMOC(HEpPHBIX 0CATKOB U TEMIEPATYp. DTO SBICHUE, BIEPBBIE OTMEUEHHOE MPHU
M3YUYEHHH MHOTOJIETHEN NU3MEHYUBOCTHU cTOKa pek CpenHelt A3zuu [1], oka3pIBaeT CylneCTBEHHOE
BIUSHUE Ha BOJOTpeOOBaHME, MpPEXKIE BCEro, O3UMBIX CEJIbXO3KynbTyp. lloaTomy pacuer
pekruMa OpOIICHUS] O3UMOW TIICHHUIBI B «CYXOil» M «OY€Hb CyXOW» TOJbl BBINOJHSAETCS B
CJIeAyIOIEH Mocae0BaTeIbHOCTH:

- YCTaHaBJIMBAIOTCS MO MHOTOJIETHHM TOJaM arpoMeTEeOpOJIOTHYECKUX HAOMIOACHUN Ha
METEOCTAHIHAX, XapaKTEPU3YIOMINX H3YUaEMYI0 TEPPUTOPHIO, 00BEMBI aTMOC(EPHBIX 0CaTKOB
OCEHHE-3MMHETO Mepuoja ¢ 00eCIeueHHOCThI0 COOTBETCTBYIOIICH «CYXOMY» U «OUEHBb CYXOMY»
roxys;

- BBIOMpaeTcs roJ C ocaJkaMu Haubojee OIU3KUMU K OOECHEYEHHOCTH «CYyXOro» u
«OYE€Hb CYXOro» rojia U paccunThIBalOTCS 3 (PEKTUBHBIE OCATKH;

- yYCTaHaBIIMBAETCS COOTBETCTBYIOIEE STOMY TOJly BHYTPUTOJOBOE paclpeneseHne
MECSIYHBIX 3HaUEHU METE03JIEMEHTOB;

- yCTaHaBJIMBAaETCs BOAOMOTPEOIICHHE O3UMOM MIICHUIBI IO da3amM pa3BUTHS HAa OCHOBE
dbopmyiel [leamana-MoHTEHTa IS KCYXUX) JIET;

- HeoOXoAMMO oOmpeAenuTh 00BeMbl 3(G(EKTUBHBIX OCAAKOB; Js AITOro Haumbolee
MPUToZIcH HAOOp SMIUpPHUECKUX GopMyll JlenmapTaMeHTa CeNbCKOro X035HUCTBA CIY>KObI 3aIIUTHI
nouB CIIA [5];

- ompejensercs eCTeCTBEHHas BIAarooOECleYeHHOCTh pPACTEHUH IpeAroCceBHas
BJI&YKHOCTh, aTMOC(EpHble OCaJKHM M MHTaHHE 3a CYET TPYHTOBBIX BOJ B COOTBETCTBUU C
TUAPOMOAYJIbHBIMU palloHaMM BbiaeIsieMbIiMU B PY3 [2];

- Ha OocHOBe OajaHca TMOYBEHHOW Bjarv, AMHAMUKH Pa3BUTUS KOPHEBOUW CHUCTEMBI U
MPEANOJUBHON BIAXHOCTH PACCUUTBHIBAETCS MPOJOJIKUTEIBHOCTh MEXKIIOJNUBHBIX NEPUOAOB U
JlaThl IPOBEICHUS OYEPEIHBIX MMOJIMBOB, ¢ HCNIOJIb30BaHueM nporpammbl CROPWAT [5];

- OTPEIENSIOTCS MOJMBHBIE HOPMBI C y4eTOM (pa3bl pa3BUTUS O3UMOW MINEHULBI U KIIJ
TEXHUKH MOJIUBA.

Pacuer pexxnMa opolIeHUs 03UMOMN MIIEHMIIBI I «CYXOTro ToJ1a» BbIIONHEH 11t HapbiH-
Kapanmapsunckoii, Ceipaapes-Coxckoit 1 Hapweia-Ceipaapsunckoit BYUC. B kadectBe npumepa
npuBonATcs pesynbrarsl pacueta A YUC «Uchaiipam-1Llaxumapnan» (m/c @eprana) (Tadm. 3).
Kaxk ciaepyer u3 Tabnuubl, peKUM OPOILIEHHUS B BECEHHE-JIETHUN MEPUOJ HE CUIIbHO OTJINYAeTCA
OT PEKOMEHAAIN, pa3paboTaHHBIX AJISl CPEIHE-MHOTOJIETHUX YCIOBHH [3].

Pe3ynbTaThl pacyeToB ISl OU€Hb «CyXOoro roja» (odecrneueHHOCTh 95 % 1o TpeboBaHUAM
Ha BOJYy) IOKA3bIBAIOT, YTO HEOOXOIMM JOMONHHUTEILHBIA MOMMB HOpMOH 800 M’/ra B KOHIe
(dheBpans - Hauajge MaprTa.)
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Tabnuna 3 - Pesxxum opoiieHus: 03MMOM MIIEHUIIBI B «CYXOU TO»

OceHHME TOJIUBEI

BeFeTaHI/IOHHBIe ITOJIMBBI

I'mapomo- OpocutenbHas > v
MeTteocTannus " MOPSIKOBBIM cpenHss MOPSIKOBBIM cpenHss IIOJIMBHAS
YUC 'HynEHHH HO?Ma’ HOMEp nara HOHHBH?{ HOMEp nara HOpMa,
paiion M /Ta HOpMa, M"/Ta 3
MOJIMBa IOJIMBa MOJIMBa IOJIMBa M /ra
1 02/X 1000 3 30/1V 800
I 4100 2 16/X1 800 4 29/1V 800
5 20/V 700
1 02/X 1000 3 06/1V 900
M/c deprasa 1 3700 2 29/X1 900 4 03/v 800
VIC: I 3500 1 02/X 900 3 06/1V 900
«Hchaiipam, 2 20/X1 900 4 03/V 800
«Illaxmmapaan» v 3100 1 02/X 900 3 30/111 700
2 21/X1 800 4 11/V 700
1 02/X 900 3 06/1V 800
v 3100 2 21/X1 800 4 08/V 700
1 02/X 900 3 05/1V 800
Vi 3300 2 21/X1 800 4 12/V 800
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YK 631.416:38-54+681.1

O BHEAPEHWUU OOCTYMHbIX 3JIEMEHTOB TEXHUYECKOM
MOOEPHU3ALUUUN CNTYXBbl MEIMOPATUBHOIO KOHTPOJIA

I0.U. Illupoxkoesa, I'.K. Ilanyawoea, H.III Illapadhymounosa, A.®D. Akpamxanoe
CAHUUPH, ZEF-UNESCO Xope3mckuti npoexm

Ha ceromHsd, oOJZHMM M3 OCHOBHBIX IIyT€ld IIOBBIIIEHHUS KadyeCcTBA KOHTPOJA
MEJIMOPAaTUBHOIO COCTOSIHUSL OpPOLIAEMBIX 3€MeJb SBIAETCA IPOBEACHHE TEXHUYECKOM, H,
COIYTCTBYIOIIEH i, HayYHO-METOANYECKOH MOEPHU3ALNHU ITPH €0 BBINOTHEHHUHU:

W3BecTHO, 4TO paclpoCTpaHEHHE 3aCOJICHUS Ha OTACIbHBIX TEPPUTOPUSAX U OPOIIAEMBIX
MOJIAX HEOJHOPOJHO. ODTO B OCHOBHOM CBSI3aHO C HEPABHOMEPHOCTBIO pacHpeleleHus u
¢uabTpanMu BOABI TPU TOJMBAaX TO Oopo3dgaMm, OCOOCHHO TpU HEYIOBJIECTBOPUTEIBHON
BBIPAaBHEHHOCTH IMOJIMBHBIX Y4acTKOB. IIpu miIoTHOCTHM 3akiaikud TOueK oOOCiIeNOoBaHUs IO
METOJIMKE COJieBOro omnpoboBaHus (u3 pacuérta 3 Touku Ha 100 ra [1]), HE ymaércst OTCIEaUTh
peasibHyI0 KapTHUHY paclpoCTpaHeHus 3acoleHHOCTH. Kpome 3Toro, 3akiajjka CKBaKUH J0JKHA
OXBaThIBaTh TEPPUTOPHUIO Kaxaoro Qepmepckoro xossiiictBa. ClenoBaTelbHO, yBEIUYEHHUE
IUIOTHOCTH 3aKJa/ KU CKBaXKUH - TpeOOBaHHUE BpeMeHU. Kak MOXHO J0CTUYb 3TOr0?

OOBIYHO O BpEMEHHU MOJeBble pabOThl MPOBOJAT AOCTATOYHO OBICTPO, T.K. OHU HE
TpeOyIOT BBICOKOW KBaJdM(pUKAaLMKM IITaTa M B KaXIAOM palloHe MMeeTcs OTHel ¢
MOATOTOBJIEHHBIMU paboTHUKaMK. OJHAKO B MociegHee BpeMs TpeOyeTcss X NepenoAroToBka B
IJIaHe MCIOJIb30BaHUs NPUOOPOB HABUTALMH AJis1 (UKCUPOBAHUS KOOPAMHAT TOUYKU 0TOOpa Mpod
Ha MECTHOCTH M mocienyomero moixydeHuss [MC-kapT u mpaBuibHON (pUKCAIMU TOYEK TpHU
MOCJIEYIOIINUX ChEMKaX.

OpHako 4YTOOBI JOCTHYB ycliexa TMpu OoJiee 3arymeHHOM KOJHUYECTBE TOYCK,
HEOOXOOUMO:

a) 000CHOBAaTh UX JIOCTATOYHOE KOJUYECTBO M MPUHILIMUIIBI Pa3MEIIEHUS U BHEAPUTH UX B
kaxaom ['TMDO;

0) WMeTh TrapaHTHIO OBICTPOrO BBIMOJHEHUs xumiaboparopusimu ['TMD ananmuzos
00pa310B NOUYBbI, 0OTOOPAHHBIX B M0JI€ HA 3aCOJIEHHOCTh, HJIN

B) UCIOJIb30BaThb MPUOOpPHI Il ONEpPAaTUBHOM OIEHKH 3aCOJICHHOCTH IOYBBI
HEMOCPEACTBEHHO B MoJje, 6e3 0Toopa 00pasIioB.

B Tteuenme w™HorMX Jer komektuB JlaGopatopum [louBeHHBIX WCClIETOBAaHUN U
npoMbiBok CAHMMPU 3anuMmaeTcs pereHueM npoosieMbl yiayulleHUsl KOHTPOoJIs (MOHUTOPUHTA)
3aCOJICHHOCTH OpOLIAaeMbIX 3€Meib. B JaHHON cTaThbe NPUBOASTCS PE3YIbTaThl IOJEBOIO
TECTUPOBAHUA U KaIMOPOBKU JJIi KOHKPETHBIX MECTHBIX YCJIOBHHM 3JEKTPOMAarHUTHOI'O
kouaykromerpa EM 38, mpousBonactBa Kananel - mpubopa s OnepaTMBHOTO KOHTPOJIS
3aCOJICHHS CJIOSl IOYBBI HEMOCPEACTBEHHO B MOJIE.

[Ipubop EM 38 wusmepser 3j1eKTPOMATHMTHYI0 NPOBOJAMMOCTb ITOYBEHHBIX CIIOEB,
KOTOpasl SIBJSETCS MHTETPAJIbHBIM IOKa3aTesleM, OTPaKaloIUM COYeTaHHe BOIHO-()U3MUECKHX,
MUHEPAJIOTUYECKUX U JPYTUX CBOWCTB MOYBBHI B TOuke. [lo mpeaBapuTeNbHBIM UCCIIEA0BAHUAM
(AxkpamxaHoB A.), mpubGop B mnonoxenun HOS5 (ropusoHTanbHOE TOJNOXKEHUE MPUOOpa)
MIOKa3bIBAET JIEKTPONPOBOAHOCTD B ciioe 0-30 cM, B nmojoxxeHuu V1 (BepTUKaIbHOE MOJIOKEHNE
npubopa) — B cioe 150 cm, a B monoxenusix VOSuu u H1 - B coe 0-90 cwm.
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PucvHok 1- O0wmmui Bun npuoona EM38 B rODU30HTAJIBHOM U B BEDTUKAIEHOM

[IpeumyiiecTBaMu JaHHOTO MPHOOPA ABJIAIOTCS:

- HaJu4ue BCTPOECHHOTro mpubopa JJjis ompeieseHUss KOOPAUHAT TOYKH Ha MECTHOCTH -
GPS;

- OTCYTCTBHE HEOOXOIMMOCTH OypeHusi CKBaXWH [uIsi oTOopa mpobd (Kak mpu
UCIIOJIb30BAaHUM J1a0OpaTOpHBIX ompeneneHuil) wiaum wu3mepenuid EC B mone (kak mnpu
WCIIOJIb30BAHUU IITHIPS).

- BO3MOXXHOCTb 3allUCH Ha KOMIIBIOTEp JAHHBIX IOJIEBOI'O OMNpeleieHus (MMeeTcs
JaTaJorTep).

Haubonee BaxxHble CBOWCTBA MOYBBI, KOTOPHIE MOTYT TMOBJIUATH HA MMOKa3aHUS U3MEPEHUIN
npubopom EM38, sto: 1. Cooepowcanue nousennou enaeu. 2. Temnepamypa nougwi. 3.
Ilopucmocms nouswi.4. Obvem u cocmas xkoanoudos. 5. Konyenmpayuu coau 6 nouge. Cymma
pacTBOPUMBIX cOJied B TOYBE NPHUCYTCTBYIOIIMX B MNpOoQuiIe HENOCPEICTBEHHO BIUSET Ha
MIPOBOJAUMOCTD 3JIEKTPUUECKOT0 TOKA. JTO MEPEMEHHBIE, KOTOPHIE MBI IBITAEMCS ONPEAEIUTD.
OrpaHudeHreM AJid UCIOIb30BaHus MpUOOopa SABISIETCS TaKKe BJIaKHOCTh MeHe 20 %, moaTomy
Jyudlie Bcero Opath nmokaszanus ¢ coneHoctsio EM38 yepes 3-4 nHs mocne nonusa (UM OCEHBIO).
[ToBTopHO puMensis mpudop EM38 miist yke u3ydeHHBIX y4acTKOB (110 TeM K€ TOYKaM), MOKHO
YCTaHOBUTh JAUHAMHUKY HM3MEHEHHS I[MapaMeTpOB IOYBBI, BIMSIOMIMX HA 3JIEKTPOMArHUTHBIC
CBOMCTBAa TOYB (3aCOJICHHWE, BJIAXHOCTh MO4YBHI). OIHAKO JIsI HOBOTO MECTa - KaJuOPOBKY
npubopa He0OXO0AUMO CHOBA MOBTOPSTD.

C yueroM pa3HOOOpa3us TOYBEHHBIX M THAPOTEOJOTO-MEIUOPATUBHBIX YCIOBUMN
V30ekucTana, BIMAIOMIMX Ha JJIEKTPOMAarHUTHYIO MNPOBOAMMOCTb, HCCIEJOBaHUS ObLIN
MPOBEJCHB Ha TpeX OOBEeKTax: Xope3MmcKas 00JacTh, XaHKMHCKHH paiioH, CeIpaapbHHCKas
obnacte, Mup3aabanckuii paiioH u TamkeHTckas oOnacTh, bekabaackuii paiion. YacTuuHO
pe3yJIbTaThl MPOBEICHHBIX UCTIBITAHUN YK€ OMyOJIMKOBaHHI [8].

[Tpu xanubpoBke MpubOOpa UCIOIB30BAH MMOAXO0/, ONMUCAHHBIN B [8, 9] 3akmtovaromuiics B
TOM, 4TOOBI CBsi3aTh HemocpeacTBeHHO mokazanus EM38 ¢ ECe ¢ ucmonb3oBaHuMEM MNPOCTOM
NuHeHoM perpeccuu [9].

Pe3ynomamut uccnedosanuil

[Tpu npoBenennu rectupoBanus npudopa EM38 B ycnoBusax Xope3mMckoii o0nactu, Obutn
MOJIy4eHbl HE OYEHb TECHbIE CBS3M Moka3zaHui mpubopa co 3HaueHusiMu ECe [8].Torma 6sl10
BBIBUHYTO TIPEJIONOKEHHUE, YTO 3TO OOYCIOBJICHO HEPAaBHOMEPHBIM IO IUIOHIAAM W TIO
npo(UIII0 PacrooKEHUEM MeCYaHOI'0 FOPU30HTA, 3aMETHOM CIIOMCTOCTH MOYB aJUTIOBHAIBHOIO
npoucxoxaeHus. YToObl NMpoOBEpUTH MPEAINONO0KEHHUE, YTO HAa OAHOPOAHBIX (B MPOCTPAHCTBE U
mo mpoduiIro) MoYBax JeccoBoro mpoucxoxiaeHus npubop EM 38 Oynmer pabotath Ooiee
HaJe)KHO, TEeCTUpPOBaHKUE NMprbopa ObLI0 poBeaeHo B CriprapbuHCKOM obnactu. [Ipu MeHbeM
BJIUSHUU TPYHTOBBIX BOJ Ha BEPXHUH CJIOH MMOYBEHHOrO0 MNpOQMis, U NPU OTHOCUTEIHHO
OJTHOPOAHBIX 1O MPOQIIIIO JIETKOCYTIIMHUCTBIX M CYMECYaHbIX MOYBAX, BIAXKHOCTH TOYB OKOJIO
20 %, OblIM MOJIy4eHbl JHMHEHHBIE 3aBUCUMOCTH MEXAYy MokasaHusmMu mnpudopa u ECe ¢
BBICOKOM CTENEHbI0 TocToBepHOCTH. [t ycnosuit bekabanckoro paiiona TamkeHTCKo# obmactu
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TaK)ke ObUIM MOJy4YEeHbl XOPOUINE OKa3aTeIsIMU CTaTUCTUYECKOM 00paboTku nokasanuiit EM38 ¢
ECe.

Oocysrcoenue pesynromamos uccie006aHus

Pe3ynbpTaThl UccnenoBaHus npejacTaBiaeHsl Tada. 1-3 u Ha puc. 2. U3 taba. 1 BugHO, 4TO
JUTSL Pa3HBIX TECTOBBIX YYaCTKOB CTPOCHHE MPOQIIS IMOYB B HCCIEAYEMBIX TOYKAX Pa3indaeTcs
10 MEXCOCTaBy. Y IUBHUTEIBHO, UTO MOBTOPEHHS CIOXKEHHUS NPOMUISA Uil OTACIbHBIX TOYEK HE
OTMEUYEHO HH JUISI OJJHOTO M3 PACCMOTPEHHBIX YYaCTKOB.

Tabnuna 1 - Mnmroctparust CTpOSHUS UCCIIETyEeMBIX TIOYB IO MEXCOCTABY

T'opuzoHT, Koner Touex
] 7 8

O&BeKT
cM 1

(5]
1),
.
n

Cpemant Jlersant Cpemennt Jlersant
CVTIIHMHOK

0-30 Cpemannt Cpemnnt Cpemnmnt
30-60 -

CYTITHHOK

Jlersanit

60-50

Cpemeumt
20-120 INHOK

T msens IMecox JI it IMecor 3 Cpemenni
120-150 CHTTHHOK CEAIHBIN CEAIHBIT 13 CVIITHHOK
10 11 12
Jlersamnt
Jlersant CYTAHHOK Jlersant
CYTITIHHOE Cpemennt CYTITIHOK
Jlersant

Tlecox CYTMITHOK

Jlersant Jlersant
CVTMIHOK CVTIIHOK

0-30

Jlersant

Jlersant
30-60 CHTIIHOK

CHVTIHHOK

Jlersant Jlersanit DIEHOK

CYTITHHOK CYTITIHOK Iecox Jlersamit CYTTIHOR Cpememnt
CYLIIMHOK

Jersant Jersant Jlersant

60-50 PECUIBIN CYTMITHOR

S0-120 T < Tersant Tersanit CYIIMHOK Jlerssit CVIIIHOK CVTIIHOK

Jlersanit i it CVIITHHOK CYIIHHOK CYTIIHOK Cpemrnnt Cpememit

120-150 CYTIHHOK CVTIIHOK
1X
0-30 Cpemenit
CYVIMIHOK
30-70 Jlersant
CYTMIMHOK
7o-100 | TECeE }
PBIUIBLT CYIMIHOK
s0-120 | [Meeex | pereEm
CEAIHBIT

Tabnuna 2 - Matpuna ko3p(GULIHEHTOB KOPPEISILIUY MEKIY U3YyUYEHHBIMU [TOKA3aTEIAMHU IS
cinost 0-90 cm npu kanubposke EM38 Ha TecTtoBoM yuacTke B ChIpAapbUHCKON 001acTH

Na' [Tokazanus npudopa EM 38 Conep
a', Mr-
Bnax B MOJIOKEHHUSX: JKaHUe
ECe, vo, | PKB/100
[TapameTpsr HOCTB, | (o) CI,% p YaCTHII
% ' V() | HT) | V(0,5) | H(0,5) | <0,01
IIOYBBI 0
MM, %
BnaxHocts, % 1
ECe, dS/m -0,44 1
Cl',% -0,4 0,95 1
Na', mr-3k8/100 Tp. 042 | 096 | 0,85 1
MOYBBI
IMoka3zaHus V) -0,36 | 0,98 | 0,97 0,94 1
npudopa EM H(I) -0,35 0,98 0,96 0,95 1 1
388 V(@©,5 | -0,33 [ 0,97 | 0,94 0,94 0,99 | 0,99 1
nonoxenusax: | H(0,5) | -0,33 0,97 | 0,95 0,93 0,99 | 0,99 1 1
ConeprkaHue 9acTHIL
<0.01 Mm, % 0,01 0,22 | 0,16 0,22 0,12 | 0,18 0,1 0,15 1
0,95 - BBICOKHE KO3 HUITMEHTHI Koppensanuu R (oueHb TecHas CBSI3b)
0,78 - IOCTAaTOYHO BBICOKHE K03 duimenTsl koppensinuu R (cBs3b BbIlIe cpeaHeit)
0,55 - cpeauue ko3hPuueHTs Koppessiiuu R (BeicoTa CBsA3M 0JM3Ka K CPETHEH )

OTO CBHJIETENBCTBYET O MPUPOAHOM pPa3HOOOpa3HM IOYB, KOTOPOE BCETJa OKAa3bIBaeT
BIIMSIHUE HA PE3yJIbTaThl UCCIIENOBAHUI, U €r0 CIEAYET YUUTHIBATh UHTEPIPETALNK AaHHBIX. Kak
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B X0pe3MCKoii 00s1acT, Tak 1 B bekabanckom paitoHe TamkeHTCKONW 00JaCTH MOYBHI CIIOUCTHIE.
B otrnenpHBIX 00CIeqOBaHHBIX TOYKAaX BCTPEYAECTCS OUYEHb PAa3HOE COYETAaHUE CJIOEB MOYBHI: B
Xope3Me - OT CYIVIMHKOB (JIETKMX, CPEIHHUX M TSKEJbIX) B TOYKE | A0 MOJIHOCTHIO MECUYAHOI0
npodpuns B Toukax 9 m 10, momoOHOe oTMeuaeTcss U Ha ydacTke B bekabaackom paiioHe
(cooTrBeTcTBeHHO B TouKax 535-1, 7,8 u B Toukax 535-2, 535-3). Ho, B ocHOBHOM, Ha 000UX 3THX
ydJacTKax HaOmrogaeTcs OECCHCTeMHOE 4YepelIOoBaHUE CJIOEB: JETKUX CYTJIMHKOB, CYIIECH,
CBSI3HOTO U PBIXJIOTO IECKa, Yalle nospistomerocs Hmwke 60 cm o npoduio (tadn. 1). Takoe
00BACHSIETCS aJUTIOBUAIBHBIM MPOUCXO0XKJACHUEM TOUBBI B ATUX 30HAX: MOYTH JAENbTa AMYyJIapbu
— peYHBbIC W O3CpHBIC OTIOXKCHHS B Xope3Me U noiiMenHas 30Ha p. Ceipnapeu B bexabamckom
paiione Tamkentckoit obnactu. Ha tectoBom yuactke B ChIpAapbHHCKON 001acTH MOYBKI OoJiee
OJIHOPOJIHBIE, C MPE00IIaIaHNEeM JICTKUX CYTIMHKOB U PEAKO BCTPEUAIOIMIUMHUCS CIOSIMU CyTeceH,
pexe - CpeHUX CYTIMHKOB. TakuMm o0Opa3oM, MO MOYBEHHBIM YCIOBHUSM TE€CTOBBIE YYAaCTKU B
XankuHcKOM pairioHe Xope3Mckoi obnactu u B bekabanckom paiione TamkeHTckoil obOnacTu -
CXOJIHbIE, W OTJIMYAIOTCS OT OTHOCHUTENHHO OJHOPOAHBIX MOYB ydacTka B CheIpAapbHHCKON
obnacru.

A H1(0-90cm) y=0,1x- 1,1 B H1(0-90cm) y=0,05x + 1,19
— — — —HO05 (0-30 CM)y:() 1x-15.5 — — — —HO05 (0-30 cm) y =0,05x - 5,54

VOS5 (0-90cm)y = 0,1 - 13,0 V05 (0-90cn) ¥ =0,08x - 9,00
' S V1 (0-150

24 5 - V1 (0-150 cm)y = 0,1x - 2.4 24 1 (0-150 )

y=0,04x +0,86

20 A

16 4

3nauenue ECe,dS/m
(cp.wmst cioes 0-30;0-90;0-150
cM)
3uauenne ECe,dS/m
(cp. mst cnoes 0-30;0-90;0-150 cm)

okazanusi npudopa EM 38 Tlokasanus npuGopa EM 38

0 50 100 150 200 250 300 0 50 100 150 200 250 300 350 400 450 500

Puc. 2 - I'paduxu qys onpenenenus 3HaueHuit EC mo nokazanusm EM38 B cosix mo4yBbI
A). ocpednennbvie OanHbvle 01 YCAO8UIL: DIUSKUX SPYHIMOBBIX 800, 8 COUeMAHUU cO cloucmeimu nougamu, b). ona
OOHOPOOHBIX CYEIUHUCNBIX NOYE

B uccienoBanuu mo kanuOpoBKe mpuboOpa CpaBHMBAJIM MoKazaHus npubopa EM38 c
3JIEKTPOIPOBOJHOCTBIO, COJEPKAHUEM XJIOPA, HATPHUs, BIAXKHOCTBIO MOYBBI M COJEPKaHUEM
gactury MeHee 0,01 MM B COOTBETCTBYIOIIMX cJosiX MOYBHl (Tabin. 2). Takas wmarpuna
KO3((HULHUEHTOB KOPPESALUU MTOKA3bIBAET INIOTHOCTh CBSI3€H MEXAYy M3y4daeMbIMH (PaKTOPaMHU.
W3 tabnuupsl BUIHO, YTO MO BceM nokasarensMm 3aconenus (EC, cogepxanue xjopa U HaTpus),
HaOJMOaeTCsT OYeHb IUIOTHAS KOppeJsiius C TokazaHusMu npuoopa. KosddunumeHTs
KOPPEJSLUY AJI1 HUX HaXoAsTcs s o0bekTa B Cripaapbunckoi obmactu ot R=0,93 mist natpus
B cioe 0-30 cm (monoxxkenue npubopa HOS), mo R=0,98 nns crmos 0-90cm (mosoxxkenune mpudopa
V1 u HIl). Kospduumentsr xoppemsiimuu MexJay MOKa3aHUSIMHU INpuOOpa U BIAKHOCTHIO
coctapysitor R=-0,33-0,36, a nisa mokazareneit ppakimoOHHOTO (MEXaHHYECKOTO) COCTaBa IMOYB
COBCEM HE3HAYUTEIIbHBI
(R=-0,01-0,27).

B Ta6us1. 3 Ha OCHOBAaHMHU MOJYYEHHBIX MO JAHHBIM TECTUPOBAHUS YPaBHEHUH CBSA3M (U1
BCEX TpEX TECTOBBIX YYAacTKOB) Mexay mnokazanusmu npubopa EM38(Y) u ECe(X), mo
COOTBETCTBYIOLIUM CJIOSIM, ITPUBEACHA NPUBsI3Ka NMoka3zaHuil npudopa EM38 k 3nauenusim ECe B
COOTBETCTBUHU C Kiaccuukanueil 3aconenus nous no ®AO. Pe3ynbTaThl TECTUPOBAHUS HA TPEX
ydacTKaxX IIOKa3ajau, 4YTO Hawlydllue cCBs3M HaOmonarorcs st CelpAapbUHCKOM o0sactu
(k03 durments gerepmunamu R* = 0,93-0,97). HeckoIbKO MEHBIIYIO IOTHOCTH cBsiseii (R? =
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0,61-0,90)., mokasamu maHHble 1o bekaGagckomy paiiony TamkeHTCKOH obmactu'.. J{ms
CIOUCTBIX MOYB XOPE3MCKOr0 TECTOBOI'O Y4yacTKa, ObLIO BBIABIEHO, 4TO cBsizH Mexay ECe B
OTACBHBIX CJIOSIX MOYBHI M TOKa3zanusiMu npudopa EM 38, cnadeie (R2 = 0,2 -0,56).

[IpeaBapuTeabHO 3TO MOXKHO OOBSCHUTH OJM3KUM 3aJ€TaHHEM YPOBHS TPYHTOBBIX BOJ U
MECTPOTOM CIIOKEHHSI TTOYBEHHOTO MpO(QHIIs, a TakKe TeM, YTO B BBIOOPKY OBUIM BKIIOUYCHBI
TOYKM Ha HeoOpabaThIBa€MbIX, 3a0POIIEHHBIX yUacTKaX, OTIWYAIONIUECS TUIOTHOCTHIO TOYBBI U
BBICOKOM 3aCOJIEHHOCTBHIO C MOBEPXHOCTU. B mro0oMm ciydae, sTomy emie TpeOyeTcs HaWTH
0oOBbsICHEHUE.

IIpu comocraBinenun nokazanuit npudbopa EM38 u ECe nnga Bcex Tpex OOBEKTOB: B
nonoxxenun HOS(cmoit 0-30 ecm) u HI(cmoit 0-90 cm) ypaBHEHUS CBSI3U ISl BCEX TPEX OOBEKTOB
paznuunbl, a s nonoxeHus V05 (0-90 cm) m V1(0-150 cMm) cBsSI3u 11 CIOMCTBHIX TIOYB
(Xope3m, bekaban) Onusku Mexnay coboil. JluHus perpeccun Uisl  MPOJIOBUANBHO-
aJUTIOBUAJIbHBIX MOYB ChIpJapbUHCKOTO YUacTKa BO BCEX CIyuasX OTJIIMYAETCS OT CIOUCTHIX MTOYB
aJUTIOBUANILHOTO MPOUCX0XKAeHUs (puc. 2). ComocTaBieHne KapThl, TOCTPOSCHHON MO MOKa3aHUIM
npubopa B mosunuu V1 gma  cmos  0-90 cM, BBIABUIIO, UYTO OHA OYEHB XOPOIIO
koppecnonaupyercs ¢ kaptoit ECe, ans storo xe cios.

Buieoowi:

1. [Ipubop EM38 sBnsercs mnpuemiieMblM sl ONEPATUBHOW OIIEHKH 3aCOJEHHOCTH
nouBbl. OH MOKa3bIBAET 3aCOJIEHUE B CJIOSIX, C JOCTATOUYHO BBICOKOM TOUYHOCTBHIO, B YCIIOBUSX
ONHOPOJHBIX TIOYB, U C MEHbBIIEH TOYHOCTHIO - B YCIOBHUAX CIOUCTBIX IMOYB MU OJIU3KUX
TPYHTOBBIX BOJI.

2. B ycnoBUAX CHJIBHO pPa3nUYaloOUIUXCsl MPUPOAHBIX 30H Y30€eKucTaHa, MPUMEHEHUE
npubopa EM 38 Tpebyer ero kamuOpoBKH (pacmm@poBKH €ro IOKa3aHHi) B KOHKPETHBIX
reoMop(}OoTOTUYECKUX, TUTOJOTUYECKUX U THAPOTeoNoTuuecKuX ycnoBusx. [lo mepe monyyeHus
0OJIBIIOTO CTATUCTUYECKOI'0 Marepuaja Mo KaJuOpoBKe, BO3ZMOXKHO, 3Ty 3aJady MOKHO OyJer
YIOPOCTUTD, BBISICHUB 00IIIME 3aKOHOMEPHOCTH U MOJIYYUTh YHUBEPCATbHbBIE 3aBUCUMOCTH.

3. JIns mr00BIX yCIIOBHH, KOJTHMYECTBO M3MEPSEMbBIX MPH KAaTUOPOBKE MapaMeTpPOB MOKHO
OTPaHUYHUTH IJIEKTPOIPOBOHOCTHIO, COMOCTABIAA MokazaHus nmpubopa EM 38 co 3HaueHHsIMH
ECe, nmony4YeHHBIMM TMPOCTBIM  KOHAYKTOMETPOM B  oOpasmax, OTOOpaHHBIX IO
COOTBETCTBYIOIIUM cyoAM. Jlyisi KaluOpOBKH KelaTeslbHO OOciIeoBaHUWE TOYEK € OOJIbIINM
JMana30HOM 3acOJIeHHS 3eMenb (0T cialoil 10 CHIIBHOM CTETIEHH U BBIIIIE).

4. O6pry0 I'TMD 00cCnmenytoT METPOBYIO TOJIILY MOYB, TOATOMY MOXHO PEKOMEH/I0BATh
MpOBOAUTH U3MepeHus ¢ nomoibto EM 38 B monoxxenun V1 unu H 0,5. Cnegyer noMHUTB, 4TO
obcnenoBanue npudbopom EM 38 mmeer orpaHWYEHUs MO BIXKHOCTH TMOYBBI: B CyXHX INMOYBaX
(BmaxxHocTh MeHee 18-20 %) mpubop paboTaet HETOUHO.

5. BHenpeHune sKcCmpecc-MeTONOB TOJIEBBIX OMPEACICHUM 3aCOJICHHOCTH TOYBBI 0e3 oTOopa
MMOYBEHHBIX 00pAa3I[0B MO3BOJUT CHU3HUTH 3aTPaThl HA NPOBEJCHHE OOCIEIOBaHUS 3E€MENlb Ha
80 %.
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Tabnuua 3- Pesynbrarsl TectupoBanus npudopa EM 38 B pa3nuyHbIX yCIOBUAX

IITkana 3acoyieHus OYBBI IO

CJIOI>'I, B KOTOpOM HpI/I60p HU3MEPACT 3aCOJICHUC, TTIOUBBI M COOTBETCTBYIONICC MOJIOKCHNC an6opa IIpHU USMCPCHUU

knaccudukaruu GAO 150 cm 90 cm 90 cMm 30 cm 150cMm 90 cm 90 cMm 30 cMm 150cm 90 cm 90 cm 30 cm
\'A! H1 V0,5 HO0,5 \'A! H1 V0,5 HO0,5 \'A! H1 V0,5 HO0,5
[Mokazanus mpubopa B rOPU30HTAILHOM U BEPTHUKAIBLHOM IOJI0KEHHH, COOTBETCTBYIOIINE CIOSIM (HAMIECHO 110
Cremnenb 3aCONCHUS ECe YPABHCHMAM):
dS/m, B Xope3Mckas 0671acTh, CeIpmapbHHCKas 0071aCTh, TamkeHTckast 00J1aCTh,
XaukuHCKHUH paitoH, 20 Touek Ha Mup3zaabanckuii paiton 12 Touek Ha bekabanckuii paiton 11 Touek Ha
mwromank 100 ra, aBryct 2009 r momans 27 ra, centsiops 2010 r. mioniane 15 ra, maii 2011 r.
He3zaconeHnnrie 2 49 25 149 144 26 15 158 145 33 34 120 106
Cnabo3acoyeHHbIE 4 66 42 165 154 72 53 199 172 54 56 140 125
CpeaHe3acoeHHbIE 8 100 74 196 174 163 128 283 224 94 100 180 162
CHUIbHO3aCOIEHHBIE 16 168 138 260 214 346 278 450 330 176 189 259 237
Oueiib 20 202 171 292 233 437 353 534 383 217 233 299 274
CHIILHO3ACOJIEHHEIE
Jlnana3oH M3MEHEHUS MTOKa3aTeNIe B COOTBETCTBYIOIIMX CJIOSX MOYBHBI, ONPEACICHHBIX [0 JaHHBIM [I0JICBOTO TECTHPOBAHHUS
IToka3zaTenu ¥ €IUHULIBI H3MEPEHHUS 3HaueHus
MuHUMYM 49 6,7 6,7 6,2 4,1 4,0 4.0 3,2 1,7 1,8 1,8 2,2
ECe, dS/m MakcuMyMm 29,2 38,8 38,8 59,8 15,4 15,4 15,4 16,6 17,0 19,6 19,6 25,6
Cpennee 13,9 17,1 17,1 23.4 8,7 8,5 8,5 9,0 8,4 8,6 8,6 12,3
BIasKHOCTE % K MuHUMYM 21,0 16,6 16,6 11,5 19,4 16,7 16,7 13,0 16,5 15,1 15,1 10,9
Macee ’ MakcumMym 27,0 24,1 24,1 22,5 23,9 23,1 23,1 19,1 23,3 22,9 22,9 22,0
Cpennee 242 20,7 20,7 17,2 21,8 19,5 19,5 15,5 21,6 20,9 20,9 16,3
Conepxanue Munumym 8,9 9,1 9,1 12,2 39 39 3.9 21,3 13,1 14,5 14,5 17,8
¢busnueckoil  rimHBL | MakcuMyM 432 37,3 37,3 44,7 49,2 33,2 33,2 29,3 46,0 41,1 41,1 42,6
(ompenenromeit mex | e | 928 243 | 243 | 284 | 257 242 | 242 | 257 | 24,1 | 249 | 249 | 284
cocrtas), %
+ y + + V V 2 _ + + ; + +
*YpaBHEHHUS CBA3U MOKA3aHUH % > éﬁ @ gj fﬁ g ﬁﬁ gﬁ, e i, ST I ﬁa o ﬁ 2 2 < g §“ é‘i by
EM38 (Y) u ECe(X) °”°m P TQ Tlrg D - g (”“: T: Clal\c\: -z ?2 ?g
> > > > L L ) M > > L > >
Koaddumnuent nerepmunanmm- R? 0,56 0,38 0,3 0,2 0,97 0,97 0,93 0,95 0,89 0,61 0,87 0,90
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Y1K626.81:631.67

BOOOCBEPEXEHUE HA NOJIE - MEPA OJ1A PEWWEHUA TMOBAJIbHbIX
NMPOBJIEM OBECINEYEHNA BOOHbIMU PECYPCAMU

KO.U. Hlupoxoea, I'. Ilanyauwosa
CAHUUPH

B Hacrosimee Bpems Y30€KHUCTaH HAXOIUTCS B yCIOBUSAX Ne(UIIUTa BOTHBIX PECypCOB, TaK
KaK BOJI0OOECIEYEHHOCTh M0 OCHOBHBIM pekaMm - Amynapbe u Ceipaapbe He mpebimaer 70 % ot
CPEIHEMHOTOJICTHEH HOpPMBI. DTa CUTyallsl CO3/1a€T CJIOXHOCTH B 00O€CleueHuHu HeoOXOIUMOTo
00beMa BOJIBI JIJISl OPOIICHHS

B mpuBeTcTBUM K y4acTHHUKaM PETHOHAIBLHOW KOH(EpeHIMH 1Mo MoAroToBke BcemmpHOTro
BogHoro ¢opyma Ilpesunent Pecniyonuku Y36ekucran M.A. KapumoB oTMeTus, 4to «cama XH3Hb
CTaBUT B MOBECTKY JHS MPOOJIEMBI pallMOHATFHOTO UCIIOIB30BAHUS BOJHBIX PECYPCOB, COXPAaHEHUS
THJIPOJIOTHYECKOro OajaHca Ha pPErHoOHAIbHOM M TJI00QJBHOM YpPOBHSX, SKOHOMHH BOJHBIX
pPECypCOB, COBEpPIICHCTBOBAHHS CHCTEMBI 3€MIICJICNIUS, MOJEPHHU3AIMH BOJOXO03HCTBEHHON
UHPPACTPYKTYPHI, BHEAPEHNE COBPEMEHHBIX BOJAOCOEPETraroIuX TEXHOIOTHII.

MHorHe 3K0JIoTHYeCKHe MpoOeMbl (B T.4. Jerpajausi 3eMeIbHBIX U yXYIICHHE KayecTBa
BOJHBIX PECYpPCOB) Ha OPOIIAEMBIX W TPHJICTAIOMUX K HHUM 3EMJISX, MPOUCXOIAT IO MPHUYHUHE
HEPaIMOHAILHOTO HCIIOJIb30BAaHUSI BOJABI TPH OPOLICHUH, TaK KaK O0BEMBbI BOJOOTBEICHUS
HEpa3pbIBHO CBS3aHBI C TEXHUYECKUM COCTOSIHUEM CHCTEM M TexXHoJloruen monusa (Puc 2).

B cBsI3u ¢ cerofHSIIIHUM MajOBOJIbEM, a TAKKE U C BO3MOKHBIM CHI)KEHHEM BOJHOCTH PEK,
C U3MEHEHHEM KIMMAaTUYeCKHX yCJIOBHM B  OyaymeMm, HEoOXOAuMO  MOOMIM30BaTh
BOJIOIOJIE30BATENICH CEIbCKOTO XO3SCTBA HA MPUMEHEHHE BCEX BO3MOXHBIX METOJIOB COEpEKEHUS
BOJIBI HA TOJISX.

Kazakhstan

.a;,,.”%

Uzbekistan

Turksenistan o

Puc. 1 - MnnrocTpanus BBICOTHOM 30HAIBHOCTH Y30€KUCTaHa, BIUAIONIEH Ha 00eCIIeYeHHOCTh
BOJHBIMU pecypcamu

B T1a61. 1 060011eHBI BO3MOXKHBIE METO/IBI BOJOCOEPEKEHHUS M KOIUYECTBEHHBIE PE3yJIbTAThI
110 SKOHOMMH BOJbI, KOTOPBIE OBUIM MOJIy4YEHBI B Pa3lUYHBIX ycioBusx [1-7]. Pazymeercs, nuudpst
MOTYT Pa3NIU4yaThCs MPH U3MEHEHUH YCIOBUN MPUMEHEHHS TOTO WM MHOTro MeToha. Oco0eHHO 3To
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3aBHCHUT OT TOTO, KaK MCIOJb3yeTcs BoJa (epMepaMH B TOM MM MHOM Cllydae U COOJIIO/IaeTcs JIn
mucuumnHa?  Kaxmoe wu3  MeponpusaTHl MOXET TNpPHUHECTH ompeaelieHHbn s dekr. U3
MEPEYHCICHHBIX Mep, hepMeP MOXKET BIOpATh TO, YTO HarbOOJIee MOIXOIUT B €0 CUTYaIUH.

CormacHo Hay4YHO OOOCHOBaHHBIM pexumam opomeHus (Cpega3runpoBOIXIIONOK,
V3IIUTH) xsonok sBiisieTcs HAUMEHEE BIAroI00MBON KyJIbTypOl U B 3aBUCUMOCTH OT YCJIOBHI OH
Tpebyer oT 3 10 6 monmMBOB, HopMamu oT 750 xo 1000 M’/ra mpu monuBax mo Goposmam. B To xe
Bpems oomu TpeOyroT ot 3 mo 10 mommBoB, HOpMamu ot 500 mo 700 M’/ra. B MEepUOo MaJ0BOIbS,
KOT/Ia PUMEHSETCS BOJ0OOOPOT (1moouepeHasi, KOHIEHTPUPOBAHHAS M0Ja4a BOJBI MO OTJAEIHHBIM
KaHajaM), HEOOXOAMMBIN PEKUM TOJIMBOB HE MOXKET OBITh oOecriedeH. O4eBUIHO, YTO MPUMEHEHHNE
KaleJbHOI'O0 OpOILEHMs JUIsl MOJIMBA OBOIEH Ha MpuycaaeOHbIX yyacTKax IesiecooOpa3Ho Mpu
SKOHOMHOM M HMCIIOJIb30BAHUHU 3a1aca BOJAbI U3 EMKOCTH WJIM U3 CKBAXKUHBI.

[Ipu nedunmre BOABI, HAOTIOAAIOUIEMCS B 3TOM TOJy, HEBO3MOXHO OOECIEUUTH BOJOH
TIOCEBBI PHCa, KOTOPbIe 3a6upatoT 10 30 000 M°/ra BOIBL.

Jyst Toro 4ToOBl MUHUMHU3HPOBATH BO3MOXKHBIC TOTEPU YPOKas XJIOMKAa OT HEJOMOJIUBA,
HE0OX0IMMO MAaKCUMaJIbHO HCIIOJIb30BaTh HAKOIUICHHBIH OIBIT 3€MJICJEIbIEB, UPPUTATOPOB U
arpoOHOMOB 10 BOJI0COEPEKEHHUIO.

B mepuoasl Bereranuu Ha TEPPUTOPHUSLX, TN OIIyIIAeTCS ACPUIUT OPOCHUTEIBHON BOMIBI
XOPOIIETO Ka4eCTBa, (a 3TO B HI)KHUX YACTSIX PEYHBIX M HPPUTAIMOHHBIX CHCTEM MaJIOBOJHBIE T'OJIBI
MPOUCXOANUT MOYTH TTOBCEMECTHO), AJIS MOJIUBOB (hepMephl UCHONIB3YIOT IPEHAKHO-COPOCHBIE BOJBI
¢ MuHepanmu3amued mo 3 -51/m m OGonee. Ho 3TO mMeeT HEKOTOPYIO OMACHOCTH M Tpedyer
paccMOTpeHUs] IPUMEHUMOCTU TaKUX BOJ B KOHKPETHBIX YCIOBUSX, JUUISI TOTO, YTOOBI ONpPEEIHUTh
HanboJsiee ONTUMAJIBHOE COYETaHHE TTOJIMBOB OPOCHUTEIHHON U APEHAKHO-COPOCHON BOJIOH.

B Mupe wucnonb3yroTcs Takue BBICOKOTEXHOJOTHYHBIE BOAOCOEperamine TEeXHOIOTUU
M0JIMBA, KaK JI0XK/IEBaHUE U KalellbHbIe CUCTeMbl opolleHus. Ha cerogHs takue cucteMbl HE MOTYT
cpasy MNOJYYUTh IIMPOKOE pACHpOCTpaHeHUE Ha OOJbIIMX IUIOMAJAX MPOMAIIHBIX KYJIbTYP
(XJI0TTYaTHUK W 3€PHOBBIE) MO MPUYMHAM: JOPOTOBH3HBI CAMUX MAalIMH U 000PYAOBAaHHS U BBICOKHX
IKCIUTyaTAllMOHHBIX 3aTpaT, KOTOpPbIE JOJKEH OIUIauuMBaTh ¢Gepmep, u OecriaTHOU st depmepa
JIOCTaBKE BOJABI (32 CYET TOCYAApCTBEHHBIX CPEACTB - B CHUCTEME BOJIHOTO xo3siictBa MCuBX).
OnHako B OMpeJeNeHHBIX 30HaX, HalpuUMep, Ha aJbIpax, NPUMEHEHHWE TaKUX TEXHOJOTHUH Kak
KamneJabHOe OpOIIeHUE Ierecoo0pa3Ho, Kak ¢ TOYKH 3peHusl 3aTpaT ¢epmepa (HE0OXOAMMOCTH
3arpart 3iekTpo3Hepruu win I'CM miig nogauu HacOCOM O4YeHb OOJIBIINX 00BEMOB BOJIbI Ha MOJIUBBI
OpU CWIBHO (UIBTPYIOIIMX I[I0YBaxX), TaK M C TOYKHM 3PEHHUS MOATOIUICHHMS HHUXKeJeKallux
tepputopuil. Takue cUCTEMBbI BBITOJIHO NPHUMEHATh HAa BBICOKOPEHTAOENBHBIX KYJIbTypax THIA
BUHOT'PAJIHUKOB, Tabaka, caJioB (C OBOIIAMHU MM KOPMOBBIMU TPaBaMU B MEKIYPSIbsX), T1IE:

— €CTb HeOOXOAUMOCTh MOBEMA BOJBL;

— TJe UMeeTCs MajoJeOUTHBIM UCTOYHUK BOJBI (HapuMep, CKBaKUHA), HO €€ KOJUYECTBO
HEJIOCTATOYHO JJIs IUIoNafed Mpu 0OBIYHOM MOBEPXHOCTHOM IOJIUBE;

— B TEIUIUIAX, TJe TUIATAT, KaK 32 UCIOJIb3yEeMYI0 SHEPTHIO, TaK U 33 BOIY.

MUHU-CUCTEMBI KalleJIbHOTO OPOIIEHUS MOXKHO TPUMEHSTH U1 BhIpAIIUBAaHUS OBOIICH Ha
npuycaneOHbIX y4acTKax, JOMOJHSS MX €MKOCTSIMHU (WM Xay3aMu) JUisi CO3JaHUs 3amaca BOJIBI.
OCHOBHBIE MPEUMYIIIECTBA KANEIbHOI'0 OPOIIEHUSI COCTOSAT B:

— CHIKEHUHU BOJIONOJAYU M NPHUOIMKEHUU €€ BEJIMYMHBI K BOJOTOTPEOIICHUIO PacTEHUH;
HCKJTIOYEHUH TTOTEPh OPOCUTEILHON BOJBI Ha cOpoc W TiyOuHHYI0 (ribTpanuio u noeaeHus KI1J]
TEeXHHKH I1oJuBa 110 3HaueHus — 0,96-0,98;

— BBICOKOM KaueCcTBE TEXHOJIOTMYECKOTO IIpoliecca IOJMBa 3a CYET PaBHOMEPHOTO
pacmpeseneHus BOJBI IO BCEHl OpolnaeMoi IJIomand, 0e3 HapymeHUs CTPYKTYpPbl U yXYAIICHUS
BOIHO-(pU3UUECKUX U (PU3UKO-MEXaHMYECKUX CBOMCTB BEPXHUX TOPHU30HTOB MOYBHI; BO3MOXKHOCTH
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pPEryIUpOBaHMs BOJOMOJAYH B MUpokoM jauana3zoHe (oT 30 mo 300 m3/cyTku) Ha MPOTSHKECHUH
BEreTaIuu;

— JI03UPOBAaHHOE BHECCHHWE BMECTE C IIOJUBHOW BOJIOW MHUHEPAIBHBIX YIOOPCHUH,
MUKPO3JIEMEHTOB, XUMMEJIHOPAHTOB;

— ONIEPaTHBHOE YIPABJICHHE MOJMBOM, CTPOTOE BBIAEPKUBAHUE CPOKOB U HOPM TOJMBA Ha
OCHOBE HCTIOJB30BAHMS CPEJICTB aBTOMATH3AIIUN U MUKPOIIPOLIECCOPHON TEXHUKH.

Heob6xomumo Oonbpme wuHGOpMHUpOBATH (GepMepoB 00 O3THX TEXHOJOTHSIX U CHeaTh
JIOCTYITHBIM CBOOOHOE MPHOOPETEHHE TAKUX CHCTEM, ITOOIMIPSATH BOJOCOECpEKECHHE.

Jns amantanmuu depMepoB kK Oosiee d(H(PEKTHBHOMY HCIOJB30BAHUIO BOIBI Ha TIOJISIX B
CYIIECTBYIOIIUX YCIOBUSAX HEOOXOIHMMO JEMOHCTPUPOBATH, U3BECTHBIE (IMPOCTbIE U JOCTYIIHBIE)
METO/Ibl PAIIMOHAJIBHOTO UCIIOJIB30BAHUS BOJHBIX PECYPCOB Ha YPOBHE MOJIS

Hcnonp3oBaHue JpeHaKHO-COPOCHBIX BOA B KOHType HX (opMmupoBaHMs Uis MOJIUBA
CeJIbX03KYJIBTYP, MO3BOJIUT JOCTHYD CIEAYIOIIUX BBITOM;

HA OPOULAEMBIX 3EMIIAX:

— MOKpBIBaTh JA€PUIMTH OPOCUTEIBHOM BOJABI B KOHKPETHBIX CUTyalUsAX JUJIsl CHACCHUs
ypoxasi;

— BBICEBATh KOPMOBBIE KYJBTYpPhl Ha MyCTYIOIIUX Y4YacTKax JJisl )KUBOTHBIX (hepMmepa Jaxe
B MaJIOBOJIbE;

— skoHoMmuTh OT 50 10 100 % BOAHBIX PECYpCOB XOPOILIEro KayecTBa, KOTOPbIE MOKHO
UCIIOJIB30BaTh, JUIsl OPOILICHUS MEHEE COJIEYyCTOMUMBBIX KYJIbTYp (HaAmpuMep, OBOIICH) U MOJTYyYUTh
COOTBETCTBYIOIYIO MPOAYKIUIO i (hepmepa;

0J18 OKpYydHCaloujeti meppumopuu.

— YMEHblLIeHHEe MacmTaboB 3a00layuBaHUS U 3aCOJCHHS 3€Melb OKpYyXKaromen
TEPPUTOPHH;

— COKpamieHue OOBEMOB JIPEHAKHO-COPOCHBIX BOJ, WX OC3BO3BPATHBIX TOTEPh U
3arpsi3HEHUs] MMH BOJHBIX MCTOYHUKOB, 4YTO KOCBEHHO IIOBJIMSET M Ha 3J0pOBbE JIIOJEH,
MPOKUBAIOIINX B HU30BBAX PEK.
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POCT MUHEPAJIM3ALIMA OPOCUTEJILHON
BO/IbI 3A CYET JIPEHAJKHBIXBOJL C
JIOBABJIEHMEM COJIEI U3 HUKHUX

COKPAIEHME OBBEMA JIPEHAXKHOI'O CTOKA,

PA3PABOTKA METOJIOB JIEMUHEPAJIM3ALIUM

U TIPUHSTUE CTPOT'MX 3AKOHOB I10 3AILIMTE
PEYHOM BOJIbI

HOPMAJIM3ALIMA PEXXUMOB U TEXHOJIOI'MA

TOPU30OHTOB
3ACOJIEHVE [OBBILIEHUE
3EMEJIb YPOBHSI TPYHTOBBIX
BOJ
POCT OPOLLEHNS B HE DOOEKTUBHbIN HU3KAS
MIPEAIOPHBIX JIPEHAX SOOEKTUBHOCTb
PAIIOHAX I1PU (HEOBECIIEYEHHOE OPOLLEHUS
HOATOIUIEHUM BOJIOOTBEJIEHUE)
. HWKEPACIIOJIOJKEH
CHMXXEHUE
TUIOIOPO TS HBIX SEMEJIb ) CPE3KA IIJIOJIOPOJIHOI'O CJIOS IIPU
OPOLIAEMBIX [JIAHUPOBKE BOJIBIINX [OJMBHBIX
3EMEJIb
CHWXXEHUE
‘ COJIEPXKAHUS
I'YMYCA
BOJIOXPAHWJINIL
y

INOAABJIEHUE 3ACOJIEHMEM
MUKPOBUOJIOI'MYECKHUX ITPOLIECCOB

OPTAHWMYECKUX VIOBPEHUIA)

VHACTKOR \ BOCCTAHOBJIEHUE
MHKPOBHOJIOTMYECKHUX TTPOLIECCOB
/I/ICLIE3HO]§EHI/IE B3BEIIEHHBIX YACTHII B BUOJIOTUYECKUMU METOJJAMU
PEYHOM BOJIE 3A CHET OCAXJEHNS . (POTALIUSA KYJIBTYP, [IPUMEHEHUE

[IOBBIILIEHUE |< ]

HEJOCTATOYHO I''TYBOKAS KYJIbTUBALIMA U
HEIMTPABHUJIBHOE OPOIIEHUE IIPY HEJJOCTATOYHOM
HUCITIOJIb30OBAHUN OPTAHUYECKHUX YJIOBPEHUI TTPU

IMPUMEHEHMWU TSXKEJIBIX MAIIMH

\‘ I'TYBOKA BCITALLIKA, PBIXJIEHUE I1OYB
3A CUET OIITUMU3ALIMNA OPOCUTEJIbHBIX

OCBOEHHUE 3EMEJIb C HU3KHMMH BOJHO-

I104YB 1 BBICOKHUM COAEPXAHUEM TUIICA

OIYCTBIHUBAHUE |« — |

ITOJIHOE UCTOIEHME BOJHBIX PECYPCOB

3A CHET OPOILIEHMA, SDKCTEHCUBHOI'O ——

OCROFHU G REMETTH

U ATPOTEXHUYECKHUX PEXMMOB,
N3MEHEHHWE POTALIMU KYJIBTYP HA

OU3NYECKHUMU XAPAKTEPUCTUKAMMU / SKOHOMUYECKOI OCHOBE

OBBOJIHEHUME OCYIIEHHBIX TEPPUTOPUI U
HUX 3APACTAHUE

Puc. 2 - O6H_II/IC U3MCHCHU XapaKTCPHUCTHUK I10YB - OCHOBHBIC IIPUYMHBI 1 H606XOI[I/IMBIC MCPOIIPUATHA AJIA YIYUYIICHUA CUTYallun




Tabsmma 1- O630p CymEeCcTBYIOIMX CIIOCOO0OB 3KOHOMHH BOJIBI Ha MOJISIX

OKOHOMHUS
BOJIBI,
CnocoObl TIOJIMBA U BH]T KIII B % oT
OOBEKTHI, HICTOYHUKU HHPOPMAITUU TEXHUKU
MEPOIPUATHUS HoUEa o0Bema
10/1aBaeMOT0
Ha 1moJie
Opzanuzayuonnvie mepol
Bozoobopor 3 TNantere ncenenosannii CAHUUPY (Bowapun AB.) | 0,86-0,88 20-30
(BHYTpHXO3SIIICTBCHHBIII)
[TonmuBEl B HOYHOE BpEeMs PacueTsl CyTOUHOM YBaOTPaHCIIHPAINH, OTIBIT 1o 30
Cnocoobl u cpedcmea ycogepuieHcneoeanus 60po30K06020 NOIUGA
IlepenocHsle TpyOKu- 0.76 16-26
cu(OHBI ’
OnTUMH3UPOBAHHBIE 0.72 1222
JUTUHBL 00pO3]T
I'ubxue u KECTKUE
TpyOOIPOBOIEL, 0.72 12-22
paboTaroIue oT JIOTKOBOH ’
(3aKpwITOI) ceTH
Hcnonrsosanue (Manubie ornena texuuku nonusa CAHUNPU,
OZHOOOPTHBIX 3EMIISTHBIX MT. Xo 0,80 20-30
N .I'. Xopcer)
opocurenei
Ucnonp3oBanue
nonuBHBIX MamuH ([TTTA- 0,72 12-22
165, TIITIA-300)
JIMCKpEeTHBIN TOJHUB MpH
WCIIOJIb30BAHUU TUOKHX H
KECTKUX TPYyOOTPOBOIOB 0,75 - 0,80 15-30
OT JIOTKOBOHM (3aKpBITOM)
CeTH
[Ipoekt «Cirman —Araly, ®eprana, [1anyamosa I
[Tonue vepes 6opo3ay Xusa 2006 0,75 15-25
ITonus IEPEMEHHOU Xoper M.I'. IIpoekt:Konkypca «Best practice» - 15-20 (7)
cTpyei «Bomocoepexenne-2000-2001 rr
DeTpetHelii | MOMB M0\, vamosa I, Kypoantaes E.K.( 2004-2005 r) 20
6opo3zaam

Hpue.Mbl n0020MOBKU nojii, U, 6 mom ducijie, azpomexHuiecKue npuembl n0 CHUNICEHUI0O UCRAPEHUA C ROY6bl

Kanuransnas IJIaHUPOBKA

(CKpeTiep-H IIAHMPOBIIIK) Hannsie otnena TOITMP CAHUNPU 0,75 15-25

[LmanupoBka, ¢

HpHMEHEHHEM  NTa3epHBIX JlaHHbIE MO MUJIOTHOMY Y4acTKy B OKalThIHE 0.78 18-28

TSXHOHOFHﬁ (ABcTpanuiickast pupma) ’

g;e;}i::;wa ot Hanusie npoextss WUFMAS 0,68 8-18

CBoespemenmas " (nanubie poexkta « WUFMAS», 1997-1998 1r.)

KauecTBEHHAs 12 % 0,70 10

P (CHuXeHue ucnapeHus 10 0)

TyGoKoe PhIXIICHHE JlarHbIe HCccneq0BaHUT CAHI/II:IPI/I (cHMKCHHE 0.80 20
ucnapenus Ha 20 %)

E:;:(?;MHTHHG JICCHBIC JIsros, Paxumos XK.C. 9-20

E(};T}II;};I:) focenpt PaxumoB XK.C. aBropedepar Tamkent, 2005 20

IToces mox MIEHKOM Kambapos b.® 30
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[Tponomxenne Tadbuubl 1

OKOHOMUSA
BOJIBI,
Cnocobst momiea  BUA OOBEKTHI, ICTOYHUKH WH(OPMAIIHH KIIJ] TexHUKH TTOJIHBa B % OT
MEPOTPUSITHUS o0BemMa
10/1aBaeMOro
Ha MoJie
Brices
3aCyXOyCTONYUBBIX Kambapos b.0. 25
COPTOB
MynsuupoBaHue Hxpamos P.K. Jlokn 3anucka , 2003 r. 20
MynbunpoBaHHUE J0XKa Be36oponos 10.I"., llamcueB A CO H.Tp. 41.6
0opo3a Oymaroii CAHUUPHU 2005 ’
Bogoc6eperaromas
texnosorusi monuBa npu | MKAPJA (Kanamuukos A.A., FOnnames 2232
rpeOHEBOM criocobe T.V., Kanamnukos [1.A. u Pampx 'ynra)
moceBa Mo 6opo3aam
Iomus uepes boposay mpu Xoper M.I'., Crynuna I'.B. 38*
BBIPANIMBAHUN KYKYPY3BI
Hcnonp3oBanue
KOJUIEKTOPHO-APEHAXKHBIX Hannsie uccnegopannit CAHUNPU 50...100
BOX
Ilpozpeccugnvle mexnono0zuu noauea
IlepenBuxubie cucteMsl. JlaHHbBIE OTAENA 0.85 2535
Texuuku nonusa CAHUNPHU ’
To xe cTallMOHapHBIE CUCTEMBI 0,95 35-45
TloweBanme To ke ¢ CHHXPOHOUMITYJILCHBIM PEXUMOM 0.90 30-40
MIOJIAYH BOJBI
Mammuna "Bamneit" B ruipoMopdHBIX
ycnoBusix. MUHCTUTYT PriHOUHBIX pedopm, 0,90 30-40
oTuér 3a 2001 r.
(xmormuatHuk) Gupma "Heradum"
Tamr. 0611. -X03. M. DpHa3apoBa 0.85 25.35
Ceipa. O0i. x03. uM. CuaaukoBa
KanebHoe opomeHue nabopartopus JlokaibHOTO
opomennsi CAHUNPU
CAHUUMPU OteuecTBeHHast caMOHAMIOpHAs
cuct. A.B. HoBukosa, caasl T.U. ITanBanos 0,85 -0,95 25-45
To ke BUHOTpaJHUKHI 0,95 35-45
BryTpumnouseHHOE [Jannsie nadoparopun JlokaasHOTO
OpOIIEHHE opomenus CAHUMPU 0,85-0,95 2545
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YK 631.587:633

CYFOPULL BA O3UKITAHTUPULLHWUHI KY3Irn BYFOON
XOCUITUTA BOF UK

3.P. Tasxicues

Ypeanu Jlagnam Ynusepcumemu

Xo3upJa CyB TaKUMJUIMTU XamJa AyHE MamJlakaTiapu MOJUSBUM-UKTUCOANN MHKUPO3HU
OomuaaH keuupa€tran Oup maiitna, pecmyOIMKaMHu3ga KUIUIOK XY)KaIUTH MaXCyJIOTJIapUHUHT
KYMAaUTUPHIL, MaBXyJ CyB pecypciapiaH TYFpu (oimanaHuIl, SKWHIAPHU TapBapUILIAITHHHT
WIMUN acocCjlaHTaH, TAaKOMWJUIAIITAH AarpoTEeXHOJIOTHSIApUHU JKOPUM JTHUII, KaMmM Malmiar
capdabd, roKopH Ba cudaTiii XOCWT STHIITHPHUII J0T3ap0 MacaaiapaaH XUCOoOIaHaIH.

Iy 6ouc, Xopa3M BOXaCHHUHT KaJUMJIAH CYFOPUIMUO KEJIMHTaH YTJIOKU aJUTIOBHAI
TYNpoKJapu Mmapoutuna kys3ru OyrmoitHunr “Uwmmaku”, “KymaBa” Ba “IlomoBuanka”
HaBIIADUHUHT MakKOyJl CyB HMCTEHbMOJHU, CYFOPUII PEXKHMIAPU, MablaH YFUTIAP MEbEPUHHHT
TYNPOK arpopu3uK Xoccallapura, MEJIHOPaTHB XOJIATHTa, YCUMIMKHUHT YCUIIH, PUBOKIAHUIIH,
XOCHJIIOPJIUTUTA TAbCUPUHHM aHHUKJIANI BOXA MIAPOUTUIATH FaJIAYMIIMK COXACHUHMHT J0J73ap0
MacanajapuaalH XucobOnaHaau. Xopa3sM BOXACUHUHI KaJuUMJAH CYFOPWJIMO KEJIMHTaH YTIOKU
aJUTIOBUAN TYNPOKJIApU MIAPOUTHAA Ky3TU OYFAOWHHUHT CYFOPHUII PEKUMIAPUHHN MabIaH YFUTIAP
Mebépura OOFIMK X0JI1a YpraHUJIMaraliauru ymoy MaB3yHU TaHJIAIIMMU3Ta acoc 0yiau.

Hana taxpuba ummapu Xopasm BUIOSITH YUyH palOHIAIITUPUITAH Ky3Td OYFIOMHHHT
Maxauii  “Ywmakn”  xXamaa Poccuspman  kentupwiran  “KynmaBa” Ba  “IlomoBuanka”
HaBIIADUHUHT CYFOPUII TapTUOIapu Ba MabJlaH YFUTIAp MebEpaapu Kyiuaaru (1-xaaBan) TH3UM
Oyiinua ypraHuiau.

1 sxanBain - Taxpuba TH3UMHU

BapranTiap CyFropHII OJIIH TYIIPOK
TADTHOM Kysru Gyrnoif HaBmapu Hamiury, YAHCra MasbaaH yFut MebEpH, Kr/ra
P HucbaraH %
1 5 60-60-60 N200P140K 100
2 :§ 2 2 60-60-60 N240P170K 120
3 s E E 70-70-60 N200P140K 100
4 = > e 70-70-60 N240P170K 120
5 2 § = 70-80-70 N200P140K 100
6 : 70-80-70 N240P170K 120

Taxxpuba ganacUHUHT TYNPOFU YTIOKH aJIJIIOBHAJ, IPaHYJIOMETPHUK TapKkuOura kypa ypra
KYMOK, Ky4CHU3 IIYpJIaHTaH.

Taxpuba Bapuantnapu Oup sapycaa, 3 KaWTapukaa xoinmamtupuwinb, 1999-
2002 itnnnapaa, xap 6up GynuEMaHnHr Maiimonn 480 M> (y3ymmurm 100 M, xenraura 4,8 M),
Xucobam Maiigorndacu 240 M” ra TeHT oynran. 2006-2007 iinnnapaa sca xap Oup BapUaHTHUHT
Maiigon 960 m° (ysywmuru 100 M, kenrymru 9,6 M) Ba xucoOmam wmangoHdacu 480 M° HE
Tamkui 3Tau. Taxpubanaru ky3ru Oyraoiira Gocdopau YruTHUHT KUK MebEépunan 70 ¢pousu
Ba kamuiinmu YrutHUHT 100 don3 Meb€puHM Ky3na xaiaoBnaH onauH, (Gochopin YFUTHHHT
kKoiaran 30 ¢gousu OyFIOMHUHI TyIUlall JaBpuaa a3oT OuigaH OMPUHYM O3MKJIAHTHPUIIIA
Oepunau. A30Tau YFUT OWJIaH MKKMHYU O3UKJIAHTUPHUIL 3ca Halvasaml 1aBpuia YTKa3uiau.

Taxpuba namacMHUHT TYNpoK (U3MK KypcaTKuujgapu YCyB JIaBpu OOIIM Ba OXHpHUIA
AHUKJIAHJIM Ba TaxXJIWI KWIMHAK (2-xaaBain). CyFopuiiaural YTJIOKU ajulloBUall, TPaHyJIOMETPUK
Tapkubu Oyitnua 0-54 cm ypta, 55-100 cM eHrusn Kymok, rymyc mukgopu 1,325 %, azor 6unan
KaMm, ¢ocdop Ba Kanuii OWiIaH ypraya TabMHHJIAHTAHIWUTH, TYIPOKHUHT XaXM Ofupiuru 1,36-
1,39 r/cM’ Ba cusoT CyBJIIapUHUHT uyKypauru 150-170 cm.opanuruna y3rapau.

-202-



2 sxaBai - TyIPOKHUHT CyB YTKa3yBUaHIHTH, (6 COATAA KaMu M /ra)

Aman AMan gaBpu oXupuaa
Ky3zatys JaBpu X X °
myaaar- | Oommna, MM/ 2 MM/ 2 MM/ R MM/
napu 6 coatna | MuH NS MUH 2 MUH. & MUH
M>/ra % lo\l =
1999 1100 0,306 958 0,266 945 0,263 930 0,258
2000 1060 0,294 940 0,261 910 0,253 882 0,245
2001 1180 0,328 1020 0,283 990 0,275 973 0,270
2006 1120 0,311 965 0,268 930 0,258 914 0,254

Ymly kypcaTkuu YCyB NOaBpUHUHT OXHpHUTa KeJuO BapuaHTIap Ba Huimap Oyiinya
Typau4a OYNraHIury Ky3aTwinu (2-xkaasan Ba 1-pacm).

1
09
0,8

0,7
06 1 —&— aman JaBpu 6omm-1999 ii.
, —#— aman naspu oxupr-2000 i

0,5 1 —— aman naspu 6oum-2000 i

04 aman jaBpu oxupu-2001 i,

—*— aman xaBpu 6oum-2001 i.

CyBHI/IHF IMMUMHAIUIIN, MM/MUH

03 1 —e— aman JaBpy oxupu-2002 .

02 1 aman Jaspu 6omm-2006 i

aman JaBpu oxupu-2007 i.
0,1

5

0

Bakr. coart

1 pacm - Taxpuba itnnnapu 6yiinua (MakOy BapuaHTIapaa) TYIPOKHUHT CYB
YTKa3yBUAHJINTH, M /Ta

YMyMaH oiraHaa, aMall aBpu OXUpura 00pud TYNMPOKHHUHT CYB YTKa3yBUAHIUTH KaMPOK
OYJITaHJIUTUHYU CYFOPHII MEBEPH FOKOPHU OYIITaHU Ba CYFOPHIIIAp COHHM OMTTAara Kymn OYyJIraHJIuTu
HATWKACUJla TYNPOKHUHT XaKM OFHPIUTH OpPTHUO, FOBAKIUTH 3ca KaMaiumu OwnaH Oormai
MYMKHUH. By XycycHusiT CyB VTKa3yBUaHJIMKHHHI KaMaWHWIIUra Y3 TabCUPUHHU KYpCATUIIU
MYMKHH. YMYMaH OJITaHAa TYIpOK ypTaua CyB YTKa3uIl KOOUITUATHUTA 3Ta.

Kysru Oyrmoit Taxxpuba manacu TYNPOFMHUHT YEKJIaHTaH jaajna HaMm curumu 1999 iinnna
0-50 cm KaTtnamuga KypykK Tymnpok orupiurura HucOatan 21,6 %, 0-70 cm katmamma 21,2 % Hu,
0-100 cm mm kaTnamma 21,1 % HU TaIIKWII TIH.

Vprauuiaran HaBJIapHMHT CyBra HCTEbMOIM KOSD(HIMEHTH ¥3apo TaKKOCIAHTAHAA
“ITonmoBuanka” HaBHW OOINKa HaBiapra HucbataH 3-4- BapuwaHTIapaa (yMyMHUH OJIMHTAH CyBra
uucOaran) 1,0-3,5 m*/1i1 (MaBcyMuit cyropuin HopMacura Hucbatan) 0,6-2,7 M>/1l KaM CyB Tanab
xuan (2 - 4-pacmiap). Cys ucrebMonn Kodbdumuentn MakOyn 4-apuantaa 94,8-106,5 /i
(yMymuit onuHraH cyBra HucGatan) Ba 69,1-69,9 M’/ (MaBCyMumii CyFOpHII HOpMacH OVifrua)
TAUIKUI KHJIJIH.
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1z29.2

1 =z 3 4 s =]

=
01 L X0 N STHLWITHMRWL YUy H Y Mymif cye capdi, M
Bxocunao PRk, wira -
B 1 X0 CHNT STHILWITHM R ML YUY H CYFORMW c¥e capden, W

2 pac™ - Ky3ru OyrnoitHuHT «Hunaku» HaBUHUHT 3 HHWILTUK YpTada XOCHIIOPIUTH Xamaa 1 1g
XOCHJI SIPAaTHII YUYH CYFOPHII Ba yMYMHI CyB capdu

121.4

3
O1 U %OCHN STHETADILE YUyH Wiy cyscapdm.
OQXocanoopne, uirs

M1 U XDCUT ETHLLITH DL WoyH CyFOpits oys capdmr, M 3
3 pacm - Kysru O0yrnoitauHT «KymaBa» HaBUHUHT 3 HIILTHK YpTada XOCHIIOPIUTH Xamaa 1 11
XOCHJI SIPATHIIl YUyH CYFOPHIIl Ba YMyMUH CYB caphu

12,8 1085 11,2

01 15 XOCHI STHLT ML Yoy Yy oys capdua, M~
OXocunaoopmin, Wre 5
1 1 XDCHN STHITAPL YoyH Cyropinu cye capdi, M

4 pacMm - Ky3sru OyraoitHuHr «IlomoBuaHka» HaBUHUHT 3 WHIIIHMK ypTadya XOCHIIOPIUTH XaM/a
1 11 XOCHT SIpaTUIl YUyH CYFOPHII Ba YMyMHiA CyB capdu
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Mynmait xkunmd, Taxxkpuba pamacuja Ky3Td OyFIOWHUHT CyBra Oynaran yMmyMui
IXTUEKUHUHT acOCHM KUCMUHHU cyFopunuiap (62,6-74,3%) Tamkun KWiau, KOJIraH KUCMH 3ca
atmocdepa érunnapu 10,6— 22,0 %, cuzor cyBmapunan dorigananum 0-16,5 % Ba TYyNpOKHUHT
tabuuii Hamnuru 5,3-7,3 % XxucoOura TYFpu Kelnau.

Omnu6 GopwiraH WIMHNA TaJKAKOT UILIAP HATHXKACUAA KyWHIaTH XyJiocara KeJInHIH:

1. Taxxpuba ™aiinoHuga YpraHwiraH Ky3rd OyFIOH HaBIapUHUHT YCYB JaBpUAAru
cyroput pexxumiapu YJIHC ra aucoaran 60-60-60 % O6ynranaa, 1-1-1 tuzumuaa 3 mapta, 70-70-
60 % Oynranga 1-2-1 tusumpa 4 mapra, 70-80-70 % Oynranma sca 2-2-1 tuzumpa 5 maprta
cyropunuiap Ttanad KUIUHAW. ByHZa MaBCyMHUil CyFOpHII MebEpIapu IOKOPHIATH CYFOPHII
TapTHONApHra Moc paBHIIIa 3585-3661 M/ra, 3925-4025 m°/ra Ba 3885-4192 M°/ra maH uGopat
oynau.

2. Kysru Oyfaoil HaBIapuHUHT YMyMHH CyB HCTebMONHM Huiutap Oyiinua 5130,9-6255,7
M’/ra. naH ubopar Gy,

3.DOHr kam cyBra Oysiran Tanabd ko>(p¢uuueHtTd 3 Ba 4-BapuaHTiapja Ky3aTUIuO, y
HaBmap Oyiimua 94.8-110,0 M°/; (yMmyMmumii onmmHraH cysra Hucbata) Ba 69,0-76,3 % /i
(MaBCyMMii CyFOpHII HOpMacura HUCOaTaH) HU TaIKUI KUIIH.

4. Cysra Oynran Tama® kodpdunmeHTH y3apo Takkocianranma «l[lonmoBuanka» HaBH
Gomka HaBIapra HucOaraH (ymymuii cyB capdura mucGartan) 1,0-3,5 M°/i (CyFopHII CyBHra
HucOaran) 0,6-2,7 M°/1 KaM CyB Tanab KHJIIH.

5. Taxpubana »HT IOKOpM HUKTHCOIUN camapaiopiuk Oapua HaBmapaa 70-70-60 %
CYFOPHUII pPEXHMH XamJa MabaaH Yrutiap Mebeépu  NogoP1aoKigo Kkr/ra wnuratmnran
BapuaHTiapaa 3pumuwinb, maptiu cod doitna 89400-101300 cym/ra, peHTabenIuK Iapaxacu
8,2-11,4 % opanuruga 6ynau.

AJIABUETIIAP:

1. MeToauka nosiieBbIX ONBITOB C 36pPHOBBIMU KyJbTypamu. 1971.

2. MeTtoabl arpoXMMUYECKUX HCCIeA0BaHUM To4B U pactenuit Cpegnerr Aszuu. Uszm. 5-e
nmom. — Tamkent: Coro3HUXMU, 1977. — 187 c.

3. Cyropunaaurad epiapaa Ky3rd OyFAoiaaH IOKOPHM Ba cU(ATIW JIOH ETUIITHPHUII
Oyiinua taBcusimap — AHamkoH: 2003-15 Ger.

YK 626.810

CUYNAPUOA CYB ETKA3UB BEPULL XU3MAT TYNOBUHU EP
MUKOOPUOAH XAXMUU TYJNOBIA YTULL TAXXPUBACH
(MNATHOE BOAOMNOJIb3OBAHUE)

H. Ipzawmes, H.H. Mup3zaeg
CAHHUUPH, HUL] MKBK

Mana 10 iiungupku roptumuzna CHY (cooux COVY) daonuar kypcaTtaéTraH SKaH XaMOH
Oup MyamMMO ¥3 €YMMHUHU TONMACHAH KEeJIMOKIa. bup TOMOHIAH aXOoidu COHUHHMHT OIIUIIU
WKKUHYA TOMOHJAH CYB pECYpPCIapUHUHI TaKUYWUIMTU XaB( coiaud TypraH ailHu mnaitna,
TYJIOBIIApDHU €p MUKIOpHUTa Kapad ONuIl, MyaMMOHH SHaJla KECKHMHJIAMITUPMOKIa. by Macananu
OMp TOMOHM, MaCAJIAHUHI UKKWHYM TOMOHHM CYB YIlyall BOCHUTAJIAPUHUHT (epMep uerapanapura
VpHaTHII Ba Kypuml. WHCOHHMAT OMp HapcaHUW KypHUII Ba SPATUIIAAH OJIWUH OJAUra Oup
MaKCaJHU KYWHIIM XaMMaMHu3Ta OWJeK paBIIaH. Xyl Xo3upra KyHzaa depmepiiap derapacura
YpHATWITAH CYyB yI4all BOCHTAIApM HUMAara Xu3maT KHIMOKaa? YMymad Oy THAPONOCTIApIaH
(I'Tl) yrtaétran cyB XHUCOO-KUTOO KwinMHasnTUMH? by CyB ya4yamHM KUM KWIMII Kepak
®epmepmu €xku CHY xogumumu? by caBosimap xaMMaMM3HU YHIIaHTHpa&TraHura KapamacaaH
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KYp kypona ['1] mapHu KypuIl J0i3ap0 MaB3yra aimaHu0 Koiamokna. depMepnapaaH HOpaCMHUMA
paBuiga “cusra my /77 xepakmu?” geran caBonra 95 dousu “menra 0y /7] kepak smac” neraH
pan >kaBoOiap oyimHTaH. Arap O6m3 Oy >kKaBOOHM YyKyp TaxJui Kb Kypcak, ¢pepmep Oepran
KaBoO MaHTHKaH TYFpu oSkannurura amuH Oymamus. Kyilupgarm acocuii cababmapra kypa
dbepmepmara 71 kepak 3mac:

- ®epmep [ TInaru CyBHH YIIYOBHHU OJTMO OOPHUII YIyH MYXTOXKIIHK HYK.

- Arap ym4oB o6 OopraH Takaupaa xam 0y xed Oup XxucoOoTHIa Kal 1 STHIMAIH.

—  HKrocon KunuHras cysnas ¢pepmep Mandaataop smac.

—  AKcHHYa OpPTHKYa OJIMHIaH CyBra )kapuma TyJIalJu.

Ouau 6u3 6y myammonu CHY TomMoHMJaH TypuO Kapaiinuran Oyicak, HIyHTa YXIamn
MyaMMoJapra gy4 Kelamus.

- CHY OGapua Tabcucumiapu Oyamum Qepmep XyKaaukiaapuHUHT 4derapacura [ 77
YpHaTuil cojoxusTura sra smac. Xarro 2003 imnnan Oepu “UYBP-®aprona” noiiuxacu
xomuitnuk kb kemaérran @aprona BunosTHHUHT KyBa Tymanugara “Ak6apaban” CUY xam
TYJIMK CyB yJI4all BocuTajgapyu OUjlaH TabMHUHJIAHMAaraH.

— CHY xam y3 HaOatmma [1] mapparu amanjgard cyB capuHU JOUMHHA DPaBUIIIA
HazopaT KuiMigad MaHdaataop smac. Uynku CHY §3 xucoboTinapuaa ¥3 yerapacuja oiarat cyB
XUCOOOTHHHU I0opUTaau. XYKaluK WYKU TapMOKJIAapUAaru yI4yaHraH CyB YHUHT Ha UKTUCOAMM Ha
TEeXHUKAaBUH XMCOOOTIapHIa KA1 ATHIIaIu.

Arap 6uz CHY wuku tapmokiapuia TyaukK [/ OwnaH TabMUHIAHWIIUHU KyTaJuraH
O0yncak skuH 10 Hrmukaa XaxKMuid TynoBra yTumumMu3 ampu Maxod. LHlyHusr yayn masxyn 77
napjaaH oxkwioHa (oimananud 71 6op @X Hunar CHY cyB XuU3MaTu y4yH TYJOBHHHU amaija
onraH cyBura Oornam kepak. lllynaa kam cyB onran @X xampok tynaiiau, 11 iyxk @X I'T] 6op
@Xrura kaparagaa Kynpox myJI Tyjaca y3 y3uaad y Xxam / 7/ kypumra uHTHAIAIH.

Xaxemuii mynoe musumu

XaXMHIl TyJOBHM aB3aJUIMTMHM KypcaTull Makcaguaa 6u3 @Paprona tymanu Kysa
TymMaHuza xoinamrad “Tonmaszop vammacu” CHY HuHr 674 ra sra OYiAraH WYKM TapMOFUHU
TaHnanauk. YHaa 18 @X maexyxn 0ynu6, mynnan 4 ta @X ru 1] sra. (KaaBanga axpatu®
kypcatuirad). CAYuunr 674 ra ep yuyH 6romkeru CHY bromxer=6 740 000 cyMHU TamIKuil
kwiagn. CyB Xu3Matu yayH TyJ10B Mukaopu 10000 cym/ra. XKaapamaunar 12- ycryHuma xap oup
OXHUHT ep MUKAOpU OYiiMua TyJlaHWIIU Kepak Oyiaran mabnar kypcaTwiraH. XyKaluK HYKU
TapMOKJIapuHuHr PHUK — 0.85

OHr aBBajio Xap Oup @X yuyH CyBAaH (poHJanaHMII PEKaCUHU Ty3uO MaBCyMHil CyB
TanaOWHM aHUKJIAWMU3 Ba HATH)KAHU JKAJBATHHHI 4-yCTUHUTA KUPUTaMH3. 4- YCTYHJAru CyB
MHKI0pU Oy @X yerapacuaaru HETTO KycaTrud 0ynuo, 6uz Oyau CHY derapacumaru yiaymiuHA
(1) dopmymna Gyitnua aHUKIAHMU3.

PEXKA, o
PEXKA;, =— e (1

OXnapuauar CHY derapacugaru OpyTTO pexkaBwil cyBiaapuHu xamiad, CUY HuHT
MaBCYM yUyH OJIMIIM PEXANAUITHPHITAH CYyB XaXMUHH Pexa CHY=5 454 000 M’ anuKIaiiMus.
Kymnanan /7] sra @X ydyH axkpaTWITaH KaMU pekaBuil CyB XaxkMU Y 1l,ex,=1 798 000 M’ Ba
[T 5ra smac @X yuyH axpaTHIraH >KaMH PEXaBUH CyB Xaxmu 3656 000 m°. Illynnan cywr,
MaBcyM Oomuaa Tapuduu I anuknad onamus, 7 tapud Kyhuauru ¢popmyna OMIaH aHUKIAHAIHA

T CUY - Brooacemu
PEJKA-CUY
Tapudp CHUY OromxkeTHHHM MaBCYMHUH pekaJaru ojlafiuraH CyB Xa)XKMMHMHI HHcOaTura
TCHT, SHbHU.

=Cym/ M’ (2)

6740000

. =1,24cym/ m’
5454000
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XaXMHUH TYII0B XMCOO-KUTOOU

Pexanunr /X CY Kamu cys . N
/X XaxMun Maiigon
N cny Tapug yerapacujaru XaKMUTa
MaiigoH, | Pexa, yerapacuia TYJIOB yciubu 6-
Ne DX yerapacugaru (D), K amMmaljiara CyB HucOaray Takkocar
ra MJTH.M3 OJIMHTaH HETTO yciy6 0-H, H,
YAy, cym/m3 Yy, yiyms OXy, .
CyB, MI/IHF.M3 MUHTI CyM MI/IHF.CyM
MUHTI. M3 MHHT.M3 xasicmis 70
1 2 3 4 5 6 7 8 9 10 11 12 13
1 A. Matmycaes 62 477,6 561,9 315 371 7,42 500 620 -119,69
» | Kaxpawon Jlasnar 55 422.4 496,9 273 322 6,43 433 550 -116,60
CoxoBata 1,24
3 Temyp Kyp6oHos 50 357,4 420,5 229 269 5,39 363 500 -136,95
4 O.BamuxoH 38 271,0 318.8 170 200 4,00 270 380 -110,47
5 BoiicTon ota 44 3332 392,0 412 8,23 555 440 114,73
6 II1.Kyp6GoHosa 34 263,8 310,4 326 6,52 439 340 99,19
7 ®do3unos M. 58 366,0 430,6 452 9,04 609 580 29,34
8 C.Pucraes 20 125,6 147.,8 155 3,10 209 200 9,11
9 Canum 36 191,8 225.6 237 4,74 319 360 -40,68
10 O. CanaeBa 41 275,2 323,8 340 6,30 458 410 48,17
11 M.Bob6omypon 27 206,4 242.8 255 5,10 344 270 73,63
12 | ®.lllaMmuaIMHOB 28 162,4 191,1 201 4,01 270 280 -9,63
Tommynat
13 Tamwxon Hlyxpar 29 178.,0 209.4 1,24 1,050 220 4,40 296 290 6,34
14 Kysa Onrrun 30 185,4 218,1 229 4,58 309 300 8,66
Xymo
15 Abnymyxtop 27 176,0 207,1 217 4,35 293 270 23,01
Caopmar
16 | Caxosarmu Goi 37 2424 285.2 299 5,99 404 370 33,56
JIEXKOH
17 Caxosatmm 35 231,6 272,5 286 5,72 386 350 35,58
Xaitgap
18 C.XoaMaroBuu 23 169,8 199,8 210 4,19 283 230 52,69
Kamu 674 4 636 5454,1 5000 5000 6 740 6 740
>KYMH63$H i 205 | 15284 | 1798, 1162 2050
I'TI iiyx 469 3107,6 3 656,0 3 838 4 690
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Hemax mazkyp CHUY yuyn xap 6up I'T1 60p ®X onran 1 M’ CyB yuyH 1.24 cyM Tynaiau.
by Oouutanrud tapud Oynubd mMaBCyM OXHMpuIa TYJIOBIAp KOOPEKTUPOBKA KWIMHAIU, YyHKU
dbopc-maxkop Tydaiiau CHY 03 cyB onaauran 6yinca CHY OromxeTu xadbp kypaau Ba Oyara CHY
HUHT aiibu #Yk. Exu akcuHua MaBCcyM cep CyB Kenmb pexkana KypcaTHIraH CyBAaH KYI CyB
omanuran Oyica bromkerra xympok myn Tymangu Ba Oyau CHY uuHr mapodartu OunaH 1ed
OynMaiinu.

Magcym tyrarangaii cyur, [7] Gop @X derapacuaard Yia4aHTaH CYB Xa)>KMHHHHT
(cxkapBamHUHT 7 yctyHu) CHY yerapacuaaru ynymu Kyiugaru ¢popmyia Oyitnda xucoOnananu.

QX - I'Tl - cysxadsicmu e

QX -CHY -uwecapacuoazu - wu =
D u - yny DUK (3)

Maskyp CHY yuayH MaBCymuii sxamu oiras cys xaxmu Paxr CHY=5 000 000 m° éxu 5
MJIH.M> HM TalIKuI Kunanu, myHaal YI1l.,.,=1 162 000 M TTT 60op @X tyrpu kenau. Konran
3 838 000 M° [T #yx DX TYFpu Kenaau. Dumu Ou3 Maxa my 3 838 000 m° [77 ityk @X mapura
IPONMOPLUMOHAN Tap3ga Takcumia®d dYuKaMu3, OYHMHI OSHI aBBaJO MPONOPLUUOAHAIIIMK
Koa¢pduneHTHHN Kyiuaaru ¢popmyna Oyitnua aHuKIaHMuU3:

Daxm-CHY = ITI

aKm

K= .
Pe:)fca-CI/IY—ZF )

peaica

(4) bopmymnara ¥3 kuitMatnapunu Kyiuo K kuiiMatau Tonub onamus

_ 5000000 —1162000 _ 3838000
5454000 —1798000 3656000

b

K=1,05 xosddeunrentn KUUMAaTUHUHT MabHOCH IIyHAaH wubopatku, [1] #Hyx @X
KAJBaJHUHT 5 yCTyHUJAru KypcaTWiraH pexazaru cyB XaKMHUHHMHT 5 % OIITraH XaXKMHUTa Iyl
TyJAUIMHU OMIaupanu. XaxMuil TyJIOB TU3MMMIa YTUIIHMHT 3HT aB3ajl TOMOHM XaM Iy epaa,
spau [ 1] iyK @X pexkamgaru cyB XaXMUHHU OJIMaraH Oyicaaa “‘emaran coMmca’ ImyJl TyJamumaup.
Masna mry Hapca ®X y3napu [ TlnapHu Kypuiira Ba yHIAaH OKUJIOHA (oiiIanaHuIITra YHAAWIN.

HaGatnaru 6ockud /77 1iyK xap 6up @X ydyH xucobuii cyB xaxmu (5) hopmyrna opkaan
XHCcOoOIaHaIu Ba XaJABAJHUHT 9 yCTyHHUTa €3UIaIH.

Xucobuii - cye - xanemu = K *@X - pexca M ®))

Kansanuunar 9 ycryaupa CHY yerapacuia kaMH OJITAaH CyB XaKMUHUHT DX Oyiinua
TakcuMi1ad YuKuIraH DXeys xaxmn KHAMATIAPU XKOWTAamMTaH. DHAKU OU3 Xap Oup PX yuyH xKamu
CHY onwHraH CyB Xa)XMHUTa HUCOATaH yIylIUIApUHN aHUKJIA0 YUKaMU3

DX,
CDX _— Cyg-xasxcmu % 100 % (6)
" dakm - CHY

Ba xanBaimHUHT 10 yctyHura €3u6 unkamus. 10 yctyHaaru kuiimatiap xap oup @X CHY

Oro/pKeTUra TyJamu Kepak OyJiraH yiaylIIuHU OUIAupa T, SHaU 013

DX
Xaoemutl - yenyboazu - mynoe = CUY - Brooacem * ﬁ (7)

(7) dopmyna OunaH XHCOOIaHTAaH TYJIOBJIAP JKaaABUTHHHT 1|1-ycTyHmma kaia stvwmaam. 11
Ba 12 yCTyHIApHUHT SKyHHH KuilmMatunan kypuHUO Typubauku CHY xaXxMHuil TyJlIOB TU3MMHTa
YyTraHnu OWJiaH YHUHT OI0JKETH ka0p kKypMaiau. SIbHM “cux XaM Kyimaiau, kaboo xam”.
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bu3 takauMm 3TMOKYH OYNTaH XaXKMUH TYJIOB TH3WMHUTA YTHII YCIyOW OpKaIH FOKOPHIA
Kaill »TWIraH KaMuMJIUKIapHu Oaprapad H>TuII Ba cyBra OynraH MyHOcCOOaTHH TyOnIaH
y3rapTupuill MyMKUH. Arap kaJBaJHUHT 13-ycTyHura 3p1u0O0p Oepanuran 6yncak /71 6op X
MaiJIoH yciayOuaaru TyjioBra HucOaTaH KaMpOK TYJIOBHM aMmalira OIIMPHILUTa T'yBOX OYiamus.
by napca ®@X HUHr CcyB TE€XaMKOp TEXHOJIOTHSJIAPUHHM Y3Japu TaJ0UK KUJIUIITa CTUMYI
apataau. Maiinon ycmyOuaarm TynoB TuzuMuga @X CcyB TEKaMKOp TEXHOJOTUSJIApUHU
KYyJUlallaH Xed KaHaka Qoiina kypmMailau Ba IIyHUHT y4yH XaMm DX KecuMuza CyB TEKaMKOP
TEXHOJOTUSUIAPHU TAAOMK KUIUII KUMMHUMIMK TyFOIUPMOKJIa. bu3 XaxMuil TyjnoBra YTUIIHUHT
Oup KYpUHUIIUHUA EPUTAUK Xanoc. buz wimui wu3nanunuiapaa XaxXMU TYyJIOBHHUHT
TAaKOMUJUIALITaH yCIIyOJapyHH sIpaTUIIIaH JaBOM 3TaMU3.

AJTABUETAJIAP:

1. Beenenue B llenTtpanpuHoit Asum nByxcraBouHoro tapuda ([Ipoekt moknana). -
NBMMU, 2009.

2. Mup3zaes H.H. K Bompocy 00 3KOHOMHUYECKOM CTHUMYJHUPOBAHUU BOJIOCOEPEKEHUS B
HentpansHoil As3um // WHTerpupoBaHHOE YIpaBJ€HHE BOJHBIMU pecypcamMHu: OT TEOpUHU K
peanpHOM npakTuke. OnbiT LlenTpanbHoi Asuu. - Tamkent, 2008. - C. 282 — 294.

3. Mup3ae H.H. K Bompocy o BomocOepexeHHH U mNepexone K O0ObEMHOMY METOIy
OTUIATHl BOJHBIX YCIYT B celbckoM Xo3siicTBe L[AP // TIpoGiaemMbl SKOJIOTHH M HCIIOIb30BAHUS
BBOJHO-3eMeNbHbIX pecypcoB B peruoHe BEKIIA: C6. nayun. tpymoB / Ilog pen.
B.A. lyxoBHoro. — Tamkent: HUI[ MKBK, 2010. — C. 32-60.

V]IK 691.58

HOBBbIE MNNACTOBA3KUE KITEEBbIE KOMNO3ULUUWN ANA 3AOENKU
TPELUWH U PA3JTOMOB BETOHHbIX KOHCTPYKLUUA

O.B. 3yes, B.M. Illununos, A.A. Ilempoe
CAHUUPH

Onucanvl paspabomaHnuvie COCMABLL 2ePMEMUSUPYIOWUX KOMNOZUYULL OJisi PEMOHMHO-
80CCMAHOBUMENLHBLIX pAOOM COOPHLIX U MOHOIUMHBIX HNPOMUBODPUILMPAYUOHHBIX 0OIUYOBOK
Kananos u niomuH.

B MupoBoil mNpakTUKE TEXHUYECKOTO M THAPOMEIHOPATUBHOIO CTPOUTENIHCTBA Ha
pa3IMYHBIX dTanax MPUMEHSJIUCh, TMPUMEHSIOTCS U OyAyT TPUMEHSTHCA paszIUuyHbIE
repMeTu3npytone Marepuaisl [1-3], 6e3 ucnonb30BaHUs KOTOPHIX HEBO3MOXKHA HOpPMAaJIbHAS U
0e3omnacHasi 3KCIUTyaTalus THAPOCOOPYKEHHH.

lepmeTtnku,  3amadyeil  KOTOPBIX  SABISIETCS ~ OOECNeYeHHWE  HEMPOHUIIAEMOCTH
MEKIJIEMEHTHBIX COMPSDIKEHUH Pa3UYHBIX CTPOUTENbHBIX KOHCTPYKLMM Ha BCEX JTamax
KUBHEICATEIIHHOCTH COOPYXCHUU U BBIMOJHEHUS CBOMX (YHKIHHA, TOJIBEPrasch KOMILIEKCY
OTPUIATEIbHBIX BO3JICHUCTBHI MPUPOTHO-KIUMATHYECKUX M IKCIUTYyaTallMOHHO-TEXHHYECKHUX
(haxkTopoB.

K rtakum ¢Qakropam oOTpuULATETBHOIO BO3ACHCTBHUS  OTHOCATCS  IONEPEMEHHOE
3aMOpaKMBaHUE-OTTaNBaHUE, HATPEB U OXJIAKJIEHHUE, COTHEUHAs WHCOJISIIUS, BOJIOHACKHIIICHUE U
BBICYIIMBAHUE, C)KaTUE U PACTSHKEHUE, UCTUPAIOLEe BO3JACHCTBUE JTOHHBIX HAHOCOB, BOJIHOBBIE
Harpy3k, KOPpPO3MOHHOE BO3JCICTBHE MPOCTOM W MHUHEpPATU30BAHHOW BOJBI, BO3JAEHCTBUE
MHKPOOPTAaHU3MOB U TPOPOCTKOB pacTeHui. C ydeToM 3TUX INECTPYKTHUBHBIX (AKTOPOB TIPH
pa3pabOTKe COCTAaBOB TE€PMETH3UPYIOMIMX MaTepHaloB  BBIpA0ATHIBAJIUCH  TpeOOBaHUS
oOecrieyeHus] TIOBBIIICHHOTO WHTEpBala IUIACTUYHOCTH, PACTSHKUMOCTH, aJIre3MOHHOW U
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KOT€3MOHHOW  MPOYHOCTH, BOJIOCTOMKOCTH,
SKOHOMUYECKOU TIOCTYITHOCTH.

B cBs3u ¢ aTUM, mpu (OPMUPOBAHMHU 3aJay HCCICAOBAHHN OBUIM IOCTAaBICHBI
HIDKECTEAYIOIINEe OCHOBHBIE BOTIPOCHI.

1. [louck anbTEPHATHUBHBIX MATEPHUAIOB W KOMIIO3HMIIMI I KIIEEBBIX MAaCTUYHBIX
TEPMETHUKOB.

2. Pa3paboTKa MmIacTUYHO-BSA3KHUX KIIECBBIX KOMITO3UITUH.

3. PazpaboTka KOMMO3MIMI MIACTUYHO-BA3KUX HAOYXaIOMUX CaMOYILIOTHSIOIIUXCS
MAaCTHYHBIX T€PMETHUKOB IS YIIOTHCHUS IITBOB.

Heob6xoauMocTs pa3pabOTKU TpeX OCHOBHBIX HAIMpaBICHUNW OOBSICHAETCS TEM, 4YTO
MepBOE HAMpPaBICHHUE MPEIHA3HAYCHO JJISi MCIIOJIB30BAHUS KJIEEBBIX KOMIO3WIIMN B IIUPOKHUX
IIBaX KakK BCIOMOTaTeJIbHOTO MaTepHana TMpU HCIOJIb30BAaHUU  CAMOYIUIOTHSIOIIHUXCS
OCHTOHUTOBBIX TE€PMETUKOB. BTopas KOMMO3UIMS MpeaHa3HayeHa ISl W3TOTOBJICHUS
MOTOHAXXHBIX OKJICEYHBIX TEPMETHUKOB y3KUX IIBOB, I'Jl€¢ HEBO3MOXXHO HCIOJIb30BAHHUE APYTHX
TUTOB TEPMETUKOB. TpeThs KOMMIO3WIUSA MPEAI0KEHA KaK CaMOCTOSTEIbHAs YIUIOTHSIONIAS
CHUCTEMa Ha OCHOBE HaOyXalolero Marepuarna.

[Ipu pa3paboTke BceX THIIOB MaTE€pUAIIOB HAMH HCIOJIB30BATUCH JaHHBIC BIIUSHUS
HAMOJHAIOMUX U MIACTUPUIUPYIOMHUX T00aBOK Ha CBONCTBa OMTYMOB, CHCTEMAaTU3HPOBAHHbBIC
HaMHU Ha OCHOBE COOCTBEHHOTO M MEXIyHAapOJAHOTO ombITa (Tadm. 1).

BOOOHCTIPOHUITAECMOCTH, JOJITOBCYHOCTH,

Tabmuma 1 — BnusHue KOJIMYECTB HATIOJIHSIONINX U MOIU(DHUIIPYIOMUX J00aBOK Ha
OPHEHTHPOBOYHBIC XaPAKTCPHUCTHKH CILJIABOB C JIOPOXKHBIM OMTYMOM

YcpeaHeHHbI YcpenHeHHbIH
IMOKa3aTellb IMOKa3aTelb H3meHeHne
Ne Tun no6asku TEeMITepaTyphl HM3MEHEHMS TEeMIIepaTyphI
/i pasmsruenust 0C OTHOCHT. xpynkoctu 0C
Ha 1l % yaauHeHus Ha 1 Ha 1 % mobOaBku
HAIOJHCHUS % HamOJHEHUS
1 OTpaboTaHHOE MHUHEPATHLHOE 0.4-0.6 10,3 10.27-0.35
MacJjo
2 | IlonusTHICHOBEINA BOCK +0,8+1,6 +0,3+1 -0,4
3 | ACT-30 BTY 38-3-313-72 +4,2 2,8 -3,8
PesunoBas kpomika
4 TV 38-104-3680 1.1 -111,5 -14
5 | Kunkuit kayayk TY 38.10316-76 -0,5 +0,7 -0,7
HuBuauictuponbusii kayuyk ['OCT
6 11808-76 +1,3-1,67 +0,2 -0,2
AKpUII0Bas IMYJIbCUS
7 TV V3 6-114-94 +0,83 +2 -0,12
8 | YronbHas nbub OYpBIX yIiieH +0,21+0,23 -0,99 +0,16
9 | U3BecTHAKOBAS MBLIb +0,2+0,22 -0,65 +0,11
10 | LlemeHTHAS MBI +0,15-0,17 -0,48 +0,19
11 | J0oJIOMHUTOBBIN MOPOMIIOK +0,233 -0,65 +0,14
12 | Kupnuunslif nopomniox +0,22 -0,53 +0,19
13 | Canca pa3oBas +1,75 -0,4 +0,11
14 | 3oma «YHOCY 0,213 -0,6 +0,14
15 | beHTOHUTOBBIE TIIMHOTIOPOIIKH +0,17-0,22 0,47 +0,16
16 | MunepanbHas Bata +0,87-1,5

-210-




[TonGopka cocTaBOB KJIEEBBIX IUIACTUYHO-BSI3KUX TE€PMETUKOB JJIsl YIUIOTHEHUS IIBOB B
KauyecTBE BCIIOMOTATENbHBIX MAaTEpHUaiOB COBMECTHO C OCHTOHUTOBBIMH IOTOHAKHBIMU
MPOKJIAIKaMH OCYIIECTBISUIACh ¢ MPUMEHEHHEM TopokHbIXx outymoB BHJI 40/60, BH/] 60/90
(Tabn. 2 u 3).

B kauecTBe HamonHUTENEW STHUX KOMIO3ULHI HMCMOJB30BaAIACh MbLIb AHTPEHCKOTO
Oyporo yris, BBoAuMas B cocTaBbl B koimudectBe oT 50 nmo 100 macc.uacrteil. B kauectBe
MOIUPUIIUPYIONIEH 10OAaBKM B COCTaBaX HMCIIOJIB30BAJICA MOJMATUICHOBBIA BOCK U3 XBOCTOBBIX

O0TXO0O0B mypTaHCKOFO Heq)TeFaSOBOFO KOMILJICKCA.

Ora miactupuuupyoomas aodaBka
BBOJMJIACH B KOMILIEKCE C OTPaOOTaHHBIM aBTOTPAHCIIOPTHBIM MACIIOM.

Tabnuna 2 — XapakTepUCTUKU IUIACTUYHO-BSI3KUX, OMTYMHO-TIOJMMEPHBIX CIUIABOB IO
OCHOBHBIM TE€XHUYECKUM I1OKa3aTEIAM

— o = > @)

IS ) o @) & S

o < = 0] E ) 0] E ) o O S < Oﬂ < 8 o -

SS2 EZ2 | 5542 E28 | Fdg| = kB 5 E

< Q < Q < =5 5 Q < o < s = < m O

Ne | Ilupp | % T 8| =5 | 55| ¥288 | &F55 |85 = S 2
a2 s T o = QxS = a s s o e | oo T
m/m|cocrtaBa |o' 2 o] @£ 0 | oz =0| oS | B8 S| B E = gz
H 2ol X A& Q H Qo O g5 - S E 2| S E = I =

S g8 oE S c & =t o N & > S 5 > 5 =g

Og = Qg = O 9 = OB ¥ = @ = & = Q

> M = 3 s s 5 5

< M =

1 VI-1 100 50 5 5 65 -13 0,14-0,17 73
2 yI-2 100 70 5 6 73 -14 0,14-0,16 87
3 VI'-3 100 80 5 7 75 14,5 0,12-0,13 89,5
4 yI-4 100 100 5 8 82 -15 0,12-0,13 97

Tabnuna 3 — XapakTepUCTHKU MMJIACTUYHO-BA3KUX OUTYMHO-TIOJIUMEPHBIX CIIJIABOB I10
OCHOBHBIM TEXHUYECKUM IOKa3aTeIsAM

] )E o
S = = s oS o B = > &)
Eg = qé o 25 o o E s Q s 8 g <
Q o = B < = A3 = & = =
SE| EE | E8F | EEf |z TE| 8 25
Ne | Inpp | 85 | o8 RES | 288 | &53| &6 = g3
n/m | coctaBa | = S Z S &= S SES | 2uvg| B¢ == £ Z
S22 E= =2% | 25%| 52 S E 5 =
a X = o £ < C=xd | T & 5 > O = 5
SZ B | SEf|Szi|ef |28 = :
ST | SE g 2 =8| g < =

O

1 YI'J-1 100 50 5 5 61 -18 0,12-0,15 79
2 VI -2 100 70 5 6 69 -19 0,13-0,16 88
3 YI'a-3 100 80 5 7 71 -19,5 0,12-0,14 90
4 YI'J-4 100 100 5 8 78 -20 0,12-0,13 98
WHTepBan TIIACTHYHOCTH  JAHHBIX COCTABOB, XapaKTCPU3YIONMIUH  IUIACTUYHOCTH

Marepuaga B UHTEpBaJie OT TEMIEPaTypbl XPYIKOCTH 10 TEMIIEPATYPHI pa3MIATUYCHHUS COCTABIISACT
100 0C, rne MUHYCOBOM AMaIa3oH MpeICTaBJIeH nokaszarenaeM oT MmuHyc 15-20 0C, a mirocoBo -
ot 78 no 82 0C.

[IpunsATbIE cocTaBbl MO TOKazaTelsiM (U3UKO-MEXaHUYECKUX U OIKCILTyaTallMOHHO-
TEXHUYECKHUX MOKa3aTelel XapaKkTepu3yoTCsl HIDKECIEAYIONMMH BEIMUMHAMU, OTIPEIeNIsIeMbIEC B
cootBetrcTBUU ¢ 'OCT 2678-87.

Anre3ust K 0ETOHY HE HIDKE - 0,12 MIla
[Ipo4HOCTB NpH paACTSAKEHUH, HE HUKE - 0,18 MIla
KoaddummenT BoAOCTOMKOCTH IO MPOYHOCTH, HE HIKEe - 0,75.
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Y4uTeiBasi HEKOTOPHIE CIOXKHOCTH B TMPUOOPETCHUH YrOJHHOW MBUIHA, B OTIACIBHBIX
pPErMoHax pPacHoJIOKEHHBIX BIalu OT 0a3 cHAaOXeHUs Mpu pa3pabOTKe COCTAaBOB MOKPOBHBIX
MacC ISl MU3TOTOBJICHHUS TEPMETU3UPYIOMIMX MATepHaIoB, HaMH B KadyeCTBE HAIOJIHUTENCH
MpeaycMaTpUBalIoOCh HCMOJIb30BaHUE 0a3aJbTOBOTO  BOJIOKHA, MPUOOpPETEHHE KOTOPOTO
CJIO’)KHOCTEH He BbI3bIBaeT. Maes pa3paboTKu Takoro repMeTH3UpYIOLIEro Marepruaia OCHOBaHa
Ha XeJaHUU UCHOJIHUTENICH YIPOCTUTh TEXHOJOTHUIO MPOU3BOACTBA THAPOU3OISIUOHHBIX padoT
st ey BYUC, ABII u mpencraBuTeneit TeXKaHCKUX XO3SHUCTB.

PazpaboranHble CcOCTaBbl KOMIIO3HMIIMH IO CBOUM 3KCIUTYyaTallMOHHO-TEXHUYECKUM U
TEXHOPKOHOMHUYECKUM XapaKTEPUCTUKAM MOTYT HAWTH IIUPOKOE TMPUMEHEHHE B TPAKTHKE
PEMOHTHO-BOCCTAHOBUTEIBHBIX paboT mpu 3ajenke aehOpMalUOHHBIX M pabouyux MIBOB
COOPHBIX ¥ MOHOJUTHBIX MPOTHBOPUIBTPAIMOHHBIX OOJIMIIOBOK KAHAJIOB U IUIOTHH, a TAKXKE MPHU
3a/IeNIKE PA3IUYHBIX TPEIIUH U Pa3JIOMOB OETOHHBIX KOHCTPYKIIMI U 3JIEMEHTOB.

JIMTEPATYPA:

1. IMormyuenko C.H. CpaBoyHUK 0 TUApOU30Anuu coopyxenuit. JI.: Crpoiinznar, 1975.
-C. 173.

2. lyxoBHslil B.A. Opomenne u ocsoenue ['onognoit crenu. — M.: Konoc, 1973. - C.
142.

3. Ilomuenko C.H. T'mapousonsmus coopyxenuid u 3aanuii. — JI.: Ctporuzgar, 1981.

V]IK 691.58

NnPON3BOACTBO BUTYMHO-NMONIMMEPHbIX TEPMETUKOB HA
CTEHAOOBOW NMIMOLWAAOKE

O.B. 3yes, B.M. Illununoe, A.A. Ilempos
CAHUUPH

Onucana mexHon02USA np0u36000m6a I’lOKpOGHOIZ MACMUKU zudpome)muqecxozo
HA3HAYeHUsl HA CMeHO0B0U I’IJZOI/I/;aaKG.

W3 MHOXecTBa CyIIECTBYIOIIMX MpOOJeM B THUIPOTEXHUYECKOM M MEJIHOPATUBHOM
CTPOUTENBCTBE BCErjna Hambojiee OCTpO CTOosja 3agada OOECHEYEeHHsS HENPOHHUIAeMOCTH
CTBIKOBBIX COMPSIKEHUM 3J1EMEHTOB KOHCTPYKIMN M PAa3IUYHBIX COOPYKEHHH HA OPOCUTEIILHOU
cetu. He cexkper, 4TO HMEHHO JAe(EKTHBIE 30HBI B COMNPSDIKECHUSX DSJIEMEHTOB SBIISIOTCS
BUHOBHUKAMH MPEXKACBPEMEHHOTO M3HOCA COOPYXKEHUNH U MPUUYMHOW HEOOOCHOBAHHO BBICOKHX
(GUIBTPALMOHHBIX MOTEPb, COCTABIAIOIUX MHOTAA 10 60 % OT moJaBaeMoOro B OPOCUTEIbHBIC
CeTH BaXXHEHIIETro JJIsl pECIyO0IuKH MPUPOTHOTO pecypca — MPECHOU BOJbI, 3a11aChl KOTOPOU JIJIst
LenTpanpHoa3uaTCcKUX pecnyOiuk He 6e3rpannunbl. Habmogaemblit 1epuuT BOAHBIX PECYPCOB
B pecnyOiivKe, OTpPUIATEIbHO CKa3bIBAIOIIMIICS Ha MNPOAYKTUBHOCTU CEIbXO3IMPOU3BOACTBA
JTUKTYeT HACTOSATEIbHYI0O HEOOXOAMMOCTh B PEIICHUH NMPOOJIEMBbI THAPOUIONIALNNA COOPYKEHUH.
[1-2]

CoBpeMeHHBIE TEepPMETU3HMPYIOIIME MaTepualbl Ha OCHOBE OWUTYMHO-IIOJUMEPHBIX H
CUHTETUYECKUX KOMMO3WLUM, TpeOyomMX 3aTpaT Ha YIUIOTHEHHE CTHIKOB-TIOTKOB OoT 10 1o
25 TeIC. cyM Ha | CTBIK, MaJ0 IpUEMJIEMBl IS PEIICHHs TaHHOW MpoOJIeMbl HM3-32 BBICOKOH
CTOMMOCTH, CJIOKHOCTEH TEXHOJOTHMYECKOTO MOopsaKa, NeQUIUTHOCTH ChIPbs, U OTCYTCTBUS
BBICOKOKBAJM(UIIUPOBAHHBIX KaJIPOB, TPEOYIOMUXCS IS BBIMIOJTHEHHS KIEEBBIX COMPSKCHHH.

Pemenue sToit mpobiemMbl HAMH yCMaTPUBAETCS B MPOU3BOACTBE CaMOYILTOTHSIOMIMUXCS
MaTepHaloB Ha OCHOBE OMTYMMHO3HBIX BSDKYIIMX U KOMOMHUPOBAHHBIX BAPUAHTOB CTHIKOB C
MaTepuajaMyd OTEYECTBEHHOI'O MPOU3BOJCTBA, 00ECHEYMBAIOIIUX MPOCTOTY TEXHOJIOTHYECKHUX
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IIpUEMOB

B

YCIOBHSX

MOCTPOCYHBIX

9KCIIIYyaTallUOHHBIM XapaKTEePUCTUKAM.

[Ipou3BOACTBO MOKPOBHBIX MacC Ha OCHOBE OWTYMHO-NOJMMEPHBIX KOMIO3WLMH U
M3rOTOBJICEHUHU PYJIOHUPOBAHHOTO MaTepHaia WIM y3KHUX I0JIOC Ha €ro OCHOBE, UCXOJI U3 HJIEH,
JOJDKHO OcyliecTBIsAThCA ciykOamu ABII 3aroas u nentpanuzoBanHo. [lpu mpousBoacTBe
3TOr0 MaTepuajla Ha3BaHHBIMHU CIIy’)kKOaMH JOJDKEH OBITh OpraHM30BaH HEOOJIBIION IMOJIUIOH,
060pPyIOBaHHbI JTErKMM HAaBECOM IUTOmanbio 20-50 M”, Ha KOTOPOM MOHTHPYIOTCS HEOOIbIIIHE
CTEH/IOBbIE CTOJBl C MOBEPXHOCTHBIM MOKPBITUEM U3 JUCTOBOW cranu. [lpum sToM miomanas
KaXJ0TO CToja JOJDKHA ObITh B mpenenax 3,2-4 M>. TIONUroOH [OJKEH OBITH OCHAIIICH
OMTYMOBapOYHBIM KOTJIIOM 1000 Mapku, nHampumep, [-387, TIMK 111100, IIMK-755,
TAII3 755, emxoctsio ot 0,5 o 1,8m°. Ilpu pa3paboTKe KOMIOSHIMOHHBIX COCTABOB
MIOKPOBHBIX MaccC, YYUTBIBas BO3MOKHOCTH ciiyk0 ABII B mpuoOGpereHun marepuanoB, HaMU
MPEeTyCMOTPEHO TPUTOTOBJICHHE MACTHK Ha JIFOOBIX THIAaX OMTYMHHO3HOTO BSDKYIIErO, TAKHX
kak bH/I 40/60, BH/I 60/90, BH 50/50, BH 90/10, BHK 90/40, BHK 90/30, BHU-IV-3.

CocTaBbl W XapaKTEPUCTHKH OCHOBHBIX (PU3MKO-MEXaHMYECKHX M HSKCIUTyaTaIl[MOHHO-
TEXHUYECKHX CBOMCTB MacTHK IpUBEACHBI B Ta0. 1 u 2.

ImIomaaoK H

JIOCTYTTHOCTD

Io

IOEHOBBIM u

Ta6auma 1 - CocTaBbl MOKPOBHBIX OMTYMHBIX MAaCTHK VISl OKJIEEYHOW TepMETH3AIIUN
IIBOB JIOTKOB

CopepxaHne KOMIIOHEHTOB MacC.4YaCTH MIPH MCTIOIB30BaHUH OUTYMOB
Pa3IMIHBIX MapOK
Ne KOMIOHCHTEL JIOPOXK- CTpou- CTPOHM- | KPOBEIb- | KPOBEIb- H3014-
n/a vele BHJI | TenbHBIC | TenbHBIE HEIE HEIE ILIAOHHBIE
40/60 BH]T BH BH BHK BHK BHU-IV-
60/90 50/50 90/10 90/40 90/30 3
1 | butym 100 100 100 100 100 100
2 | bazanbTOBOE BOJIOKHO 20 20 15-17 15-17 15 17
3 OtpaboTraHHOE aBTO- ) 10 30 20 10 10
TPAaHCTIOPTHOE MAacJIO
4 | IloIuATHUIIEHOBEIN BOCK 6 6 8-10 6 6 6
Lement 20 20 - - -

Ta6nuna 2 - OCHOBHBIE OPUEHTHPOBOYHBIC XaPAKTEPUCTHKHA (PU3UKO-MEXaHUUECKUX U
HKCILTYaTAllMOHHO-TEXHHYECKUX CBONCTB MOKPOBHBIX MACTHK JJIs OKJIEEUHON TepMeTH3alUN
IIBOB JIOTKOB

IlokazaTenu IpH UCIIOJIB30BAHUH MAPOK 6I/ITyMOB

Ne Haumenoanue TOPOKHBIE CTpOH- CTpOH- Kp(})::;:L_ M30II5-
/i MoKa3aTesen BH/JT 40/60 TEJIbHBIC TEJIbHBIE EHK 90/40 | LWOHHbBIE
BH/I 60/90 BH 50/50 BH 90/10 BHK 90/30 BHU-1V-3
TemmepaTypa pasmsrdeHus IO
1 Kulll °C, e Huske 85-87 90 100 100 100
) TenaocToRKOCTh Ha BEPTUKATHHOM 70 R0 R0 R0 R0
MTOBEPXHOCTHU, HE HUKE
3 | Anresus k Getony, He HUxke Mlla 0,17-0,18 0,22 0,19 0,28 0,28
4 | WntepBan mnactuanoctu, 'C 97-100 100 112 120 120
5 Koapounuent BomoctoiikocTu 1Mo 0,84 0.82 0,79 0.85 0,84
aJre3uu, He HUXKe
6 OpHEeHTHPOBOYHASL CE0ECTOMMOCTD 576 519 761 601-652 766
MaTepUajoB, KT
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TexHomorust Mpou3BOJACTBA MOKPOBHON MACTHKU [Jii M3TOTOBJICHUS! PYJIOHUPOBAHHOIO
Martepuana, Hampumep, Ha o0beM 300 Kr B yCIOBHMSIX NOJUIOHAa OyAEeT COCTOATH U3
HIKECIEAYIOIINX OCHOBHBIX ONEpalii.

1. PacnapuBanue O6utyma B oOwveme 190-191 kr ¢ ero paszapoOiieHHeM U yJajJeHUEM
YIIaKOBOYHOM Taphbl.

2. Bregenue Outyma B KOTesl ¢ 00beMOM B 1 TOHHY C BKJIIOUEHHUEM OTOIUICHMS.

3. Harpes u o6e3BoxuBanne outyma 10 160-170 °C.

4. lo3upoBaHue 6a3aabTOBOrO BOJOKHA B 00BbeMe 33 KI U BBEJICHUE €T0 B OUTYM.

5. losupoBanne oTpabOTaHHOTO Macjia B o0OBeMe 57 KI' W BBEICHHE B HETO
MIOJIN3TUIIEHOBOTO BOCKa B 00beMe 19 Kr.

6. [lepememinBanue MaciasHO-TIOJUATUIIEHOBOTO IUIaCTU(UKATOpa U BBEACHUE €r0 B
BapOYHBIN KOTEJI C IEPEMELINBAHUEM COCTABOB B T€UEHUE 5-6 MUH.

7. Beiem nopuuii MOKpOBHON MAacChl € 3arpy3KOoil €ro B MaJloeMKHE ITPUOOPHI.

8. PaccTmika Ha TOBEPXHOCTH CTOJIOB apMUPYIOLIUX OCHOB (CTEKJIOTKaHb, O0s3b,
aKpUJIOBOE TOJIOTHO).

9. 3arpy3ka NOKpPOBHOM MacChl Ha IOBEPXHOCTb AaPMHUPYIOIIMX OCHOB Ha CTEHAOBBIX
CTOJIAX.

10. PazpaBHMBaHME Macchl Ha CTOJIAX C TOCIEAYIOLIEH TMOJCHIIKOW Ha IOBEPXHOCTH
nemenTa B 06beme 300-400 r/M° 1 IPOKATKOM KaTKaMH.

11. IIpuHyauTENBbHOE HIIM €CTECTBEHHOE OXJIAXIEHHUE JTUCTOB B (popMax.

12. Pa3meTka JUCTOB M UX Hape3Ka Ha JICHTHI.

13. CBopauuBaHue JICHT B PYJIOHBI U CKJIaIUPOBAHUE.

TexHonmornueckass cxema IPOU3BOACTBA B COOTBETCTBUM C BBIIIENEPEUHCIECHHBIM
IIepeYHEM OCHOBHBIX OIl€panuil MpuBeaeHa Ha puc 1.

burym bazanproBoe [TonuaTHneHoBsIN OtpaboTanHoe HemeHnT
BOJIOKHO BOCK MacJjo
[TepememnBanue

burymoraBunbHbII
KOTell

3 o 3
= = =
a, 2, 2,
<) <) <)
] S} S
3 o 3
= = =
a, 2, 2,
<) <) o
] S} S

Hape3ska Ha jeHThI 1
CKJIaINPOBaHHE

Puc. 1 - TexHonoruueckasi cxema Mpou3BOICTBA OUTYMHO-TIOJTUMEPHBIX T€PMETHKOB Ha
CTEHJIOBOU IJIOMIAIKE
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JIuckoBbIEe HOXH, MPEACTABIAIONIME OO0 TpyOUaThiii uauHap nuamerpom 102-120 mm
C NpPUBAPEHHBIMM K HEMY IO TOpLAM OTpPaHUYUTEISIMU M LWJIMHIPUYECKUMH IOJPE3HBIMU
HOKaMH, PaclpeIeeHHbIMU 10 JUIMHE UUINH]PA, UCIOIb3YIOTCS ISl Pa3METKH U HApE3Ke JICHT.
Hcnonb3oBaHue IUCKOBOTO HOXa HAYMHAETCs IIOCJE 3arjakuBaHus cMecu B (opme u
OXJIQAXKICHUS N0 TEeMIIepaTyphl 50-60°C. IIpu pa3meTrke M Hape3Ke JIEHT JIHCKOBBIA HOX
yCTaHaBIMBaeTCs Ha (QopMy TakuM o0Opa3oM, UTO KpailHHe NHJIWHIAPUYECKHE OTPAHUUYHUTENN
pacronararoTcs BOPUTHIK K BHEIIHUM KpasMm (opMm, obecriednBas MpoKaThIBAHWE MHCTPYMEHTA
0e3 MepeKocoB.

Ecnn nmoape3ka JMCTOB Ha JIEHTHI OCYLIECTBIIEHA J0 KOHIA C MPUMEHEHHEM JUCKOBOTO
HOXa, TO B 3TOM CJyyae JOJDKHBI MCIOJIb30BAaThCA ITY)KHBIE HOXH, MPEICTABISIONINE COOOM
IUTACTUHBI UHCTPYMEHTAJIbHON OCTPO 3aTOYCHHOM CTajl C MPUBAPEHHOM K HEM pydYKaMHU.

OkoHuaTenpHas Hape3Ka IUTYy>)KHBIM HOXOM OCYIIECTBISAETCA TaKXKE C NPUMEHEHUEM
MpeABAPUTEIHLHOTO OTHEBOTO 000rpeBa HOKa Ha OTKPBITOM OTHE.

Ilogpe3aHHble JIEHTHI JOMOJHUTEIBHO IOJCHINIAIOTCS LEMEHTOM U CBOPAYMBAIOTCS B
PYJIOHYUKH C TIOMEIIEHHEM UX B MEIIOYHYIO Tapy JIIoOOro THMa.

W3rotoBnenue nHCTOB B ¢opMax C MOCIHEAYIONIEH HX HAPE3KOM Ha JIUCTHI MOXKET
OCYIIECTBIATbCA IMOMHUMO YyKAa3aHHBIX CTEHJOBBIX CTOJIOB M  HENOCPEICTBEHHO Ha
MOJIyCTeHI0BOH muiomaake. [Ipy 3ToM Moa CTEHIO0BOM IIIOIIAJKK JOJKEH MPEACTABIATh COOO0H
MMOBEPXHOCTh, BBINOJHEHHYIO M3 JIMCTOBOIO MeETajyla C MpHUBapeHHbIM K HHUM (opmamu,
BBIITOJIHEHHBIMH M3 apMaTypHOU cTalu JuaMeTpoMm 5-6 MM (puc. 2).

lNabaputsl monoc W uUX (PU3NKO-MEXaHUYECKUE CBOWCTBA MPHU HM3TOTOBJICHHUH JOJKHBI
MPUHUMATHCS] B COOTBETCTBUU C HU)KETIPUBECHHOM TabI. 3.

a)
Ilpasnesnmmnne:
I . Slmcronnii s Prapaia boscimanie momepXmec T inckon nLndomi .,
WA R I e X B MECTA CHRAPKA 1AMHCTH
||||LJ1|\|llllir|5i!|i i | Py : [ova[o4s
i'l-!-ll.lll!llf!bg ]IILIIlI 3 | Wossaen 2 |Crd]| D3
/ T | lmew T EEITT
1 |Tpdagioz | 1 [T
Mevavmrecknii amer (noaton PO Flamwenon, |wmo | war] oy
6) .
T

300

1500
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I'manniaka

*.. KpoMKy 3aro4nTh

PucyHok 2 - a — TUCKOBBIN HOX; O — IUTY>KHBIH HOX

Tabnuna 3 — 'abapuTHble npeanogaraeMble pasMepsl JIEHT, UX PU3UKO-MEXaHUYECKHE

XapaKTEPUCTUKH
IIpounocTh [IpouHOCTH NpH
Tonmuna Bec nonocst
Ne | InuHa neHThI [Mupuna IIOJIOCHL IIpH OTCJIOEHUU I10JIOCHI
IIOJIOCHI, B pYyJIOHE, HE
/Tl | B pyJIOHE, MM | JIEHTBI, MM apMHpPOBAHUH, ot OeToHa Ha 1 cMm,
MM HUXeE, KT
He Hke, MIla ’ He Hmke, MIla
1 3000 150 4 10 1,8 1,5
2 4000 150 4 10 2,4 1,5

Pa3paboranHble TEXHOIOTHUECKUE MPUHIUIBI TPOU3BOJICTBA MPEJIaraeMblX MaTEPHAIIOB
U KOMMNO3UIMHK YIUDIOTHEHUM C€ MHUHHUMYMOM KalUTAJbHBIX BJIOXKEHUH H MIPOCTOTOU
TEXHOJIOTUYECKUX OTEpalHii, paCCYUUTAHHBIX HA MAJIOKBATU(UIMPOBAHHBIA MEPCOHAI, MOTYT
OBITH HWCTOJB30BaHbI ciykO0amu ABII mnu mpeacTtaBUTENsIMH JEXKAHCKHUX XO3SHUCTB KakK IMpH
LEHTPAIN30BaHHOM, TaK W TMPU TOJIEBOM M3TOTOBJICHUU B YCIOBHUSX TMEPEABUKHBIX U
CTallMOHAPHBIX MOJHUTOHOB.

JIMTEPATYPA:

1. 3em3epos C.B. Mexanuzauusi repMeTH3allMOHHBIX pabOT B THUIPOMEIHOPATUBHOM
crpourensctse. — JI.: Crpoiinsaar, 1976.

2. PpiboeB N.A. TexHonorusi rupou30sLMOHHBIX MaTepuaynoB. - M.: Beicmas mikona,
1991.

YK 665.9:626.826

NOBbIWEHWE HAOEXHOCTU TMAPOMENIMOPATUBHbBIX
COOPYXEHUM NYTEM NPUMEHEHUA MTMBKNX MEXI3NEMEHTHbIX
CONPAXEHUN

O.B. 3yes, B.M. Illununos, A.A. Ilempoe
CAHUUPH

Jlukeuoayus npomeyex 600bl yepe3 OehOpMaAyUOHHbIE WBbL OEMOHHbBIX O00AUYOBOK
MEMOOOM YCmpoucmea 2ubk020 CmviKd.
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Ha tepputopun VY30ekucraHa cyuiecTByeT OTpOMHAas CE€Thb HPPUTALMOHHBIX CHUCTEM,
noctpoeHHbix 40-50 meT Ha3zad, W Kak IMOKa3bIBAET IMTENBHBIM OmbIT, uepe3 15-20 mer ux
JKCIUTyaTallud B  pe3yjibTaTe  BO3JEHCTBHUS  MPUPOAHO-KIMMATHYECKUX  (PAKTOPOB U
OTPHUIIATEIILHOTO BIUSHUS JKCIUTYyaTallMOHHOW Cpeabl B OCTOHHBIX KOHCTPYKIHSIX COOPYKCHHUI
BO3HHUKAIOT TPEIIMHBI, HIEIH, HApyUIEHUE LEIOCTHOTO IIBa, CMbIB OCHOBAHHSA. DTH MPOLECCHI
MPUBOJAAT K BOSHUKHOBEHHUIO M YCHJICHUIO (MIBTPALIUU BOJBI, criocoOcTByIOmEei cyddozun mim
MpocajkaM TpPyHTa, MPUBOIALIIMM K AePOopMalMU OTAENbHBIX 3JEMEHTOB WM pa3pyLICHHUIO
KOHCTpYKIH B menoM. Haumbonee ysS3BUMBIM MecTOM It00OH OOJMIIOBaHHOW OETOHOM WU
KeIe300€TOHOM THUIPOTEXHUYECKOM KOHCTPYKIMU CYUTAIOTCS CTBIKOBBIE COEAMHEHUS U
neopMalMOHHBIE IMIBBI, MO3TOMY JIOJITOBEYHOCTh THJIPOTEXHHUYECKHUX COOPYKEHUUH B
3HAYUTEIHHOW Mepe OnmpeaeIsieTcsl A0JATOBEYHOCThIO FepPMETHKA U HaJIEKHOCTHIO IIBOB.

M3BeCTHO MHOXXECTBO TEXHHYECKHX pEIICHWH M0 crmoco0aM TepMEeTH3allUuHd IIBOB C
MPUMEHEHHEM  Pa3IMYHBIX  THUIOB  TEPMETH3UPYIOINIMX  MaTepuasoB,  BIUIOTH  JO
CYIIEPCOBPEMEHHBIX, YTO IMPUBOAMUT K PE3KOMY YIOPOKAaHMIO 3aTpatr (10 25 ThIC. CyM Ha 1 m.m.
1IBa), 3a4acTyio 0e3 BUAUMOro 3(¢deKTa CHIKEHHUS MOTEPh. DTO M MPEAONPENCISIET HU3KUM
KIIJI opocutenpHBIX cuUCTeM, He MpeBblmatomuid 0,5, 4To 03Ha4aeT HEOOOCHOBAHHBIE TOTEPH
50 % B3ATBIX U3 UICTOYHUKOB OPOILIECHUS BOJIHBIX PECYPCOB.

Opnoit w3  mpoOieMm,  TOPMO3SIIMX  pa3BUTHE  UHAYCTPHAIBHOTO  METOJa
TUAPOMENTMOPATUBHOTO M THUJIPOTEXHUUYECKOTO CTPOUTENIhCTBA M3 COOPHOTO jKeyie300eToHa,
SABIIETCS CO3/IaHUE IPOYHON U JOJITOCPOYHON KOHCTPYKIIMH MPOTUBO(DHUIBTPALIMIOHHOTO IIIBA.

Kak mokazan oTeuecTBEHHBIH M 3apyOeKHBIM OMbBIT, MPOTUBOGUIBTPALMOHHBIE IIBHI B
OONMUIIOBKAX TOJBEPrarOTCs  BO3ACHCTBUIO  BOJABI, HCTHPAHWIO JOHHBIMH  HAHOCAMHU,
MONEPEMEHHOMY 3aMOPAXMBAHMIO U OTTAWBAHUIO, pE3KUM KOJIEOaHHSIM TeMIlepaTyphl,
COJIHEUHOH paJualivuy U T.1. Marepuan 3anolHeHHsI CThIKa B 3TUX YCIOBUSX JOJDKEH 00eCTIEYUTh
repPMETUYHOCTD IIBOB.

B mocnennume ronmbl Mpu MPUMEHEHUW OOIUIIOBOK M3 OETOHHBIX W JKeNe300€TOHHBIX
3J€MEHTOB OOJIbIIOE BHUMAHHE YJIENSAETCS KOHCTPYKIHUSM CONPSKEHUS TaKUX 3JEMEHTOB, a
Tak)ke MarepuaigaM, KOTOPBIMH 3alOJHSIOTCS IIBBI, © METOJaM YIJIOTHEHUS, YTO 3HAYUTEIHHO
BJIMSET HA I0JTOBEYHOCTh MPOTUBOGUIBTPALIMOHHBIX MOKPBITHIA.

[IpoGnema co3anus HAIEKHOTO BOJOHEIPOHUIIAEMOTO IIBA B MEXAIJIEMEHTHBIX CTBIKaX
COOpHBIX OOJIMIIOBOK OPOCHUTENbHBIX KaHAJOB PELIAeTCs YCTPONMCTBOM ABYX Pa3IUYHBIX BUIOB
KOHCTPYKIHI OOJHMIIOBOK, KOTOPHIE MO MPUHIUIY pabOThl MOXHO Pa3leluTh Ha KECTKHE U
rudkue.

[Ipu xecTKUX OONHMIIOBKAX CTBIKH 3aMONHSIIOTCS MaTepuanoM, MO MPOYHOCTH PaBHBIM
caMOM KOHCTPYKIHUH, B THOKMX XK€ KOHCTPYKIHUSAX MaTepHasl CThlKa OOecleuuBaeT JHUIIb
TePMETUYHOCTH, HO HE MOXET MPEMNSTCTBOBATH TEMIIEPATYPHBIM JehopMaIisiM eTaleu.

[Ipu npoBeneHHH MHOTOYMCIIEHHBIX HATYPHBIX oOclienoBaHuil nedopmanuii oOIUIIOBOK
Ha TUPOTEXHUYECKUX O0BEKTaX YCTAaHOBJICHO, YTO NMPHU BEITUUYMHE 0CaJO0K 0oCHOBaHUU 50-60 MM,
B ClIyyae HEpaBHOMEPHOW AedopMaliy IUIUT JKECTKUE IIBBl HE B COCTOSIHUM KOMIIEHCHUPOBATH
9Ty BEJIUYHHY JedopMannii ¥ MPOUCXOIUT pa3repMeTHU3aIlus IIBa.

B oTnnune oOT KECTKMX, THOKHE MEXKIJIEMEHTHbIE COMNPSIKEHUSI YIUIOTHSIOTCS
MarepuasaMu, 00€CTCUHBAIOMIUMH TE€PMETUYHOCTh IIIBOB, HE MPEMSATCTBYIOMUX Pa3THIHBIM
nedopManusM IEMEHTOB KOHCTPYKITHIA.

[To mpuHnUIy pemeHuii TUOKUX IIBOB HMMEETCS MHOXECTBO BapHaHTOB, KOTOpPbBIE
YCJIIOBHO MOYHO TOJIpa3/IeIuTh Ha:

a) HaNOJIHEHHbBIE

0) OKJICCUHBIE

B) KJICEBBIC

I') 3aKJIaJIHbIE

1) oOKaThIC.
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[ToMmuMoO ABYX MOCJIEIHMX BApUAHTOB BCE IEPEUYUCICHHBIE BBIIIE KOHCTPYKLIHMH IIBOB
SBJISIIOTCSL KJIEEBBIMH, TaK KaK BO BCEX CiIy4yasX HUX MPOTUBOQUIBTPALUOHHBIA 3(PdeKT
HAXOJUTCS B MOJIHOM 3aBUCHMOCTH OT aIF€3HOHHON CIIOCOOHOCTH MaTepuaa 3aloJIHUTEICH.

OTnuuyueM Takux KOHCTPYKIUH IIBOB SIBJISETCSA TO, YTO B UX OCHOBY IOJIOXKEH NMPUHIUI
CONPSDKEHUS JIeTalleld ¢ TOMOILbI0 MACTUYHBIX T€PMETUKOB, KaK Ha OCHOBE TPaJAMIIMOHHBIX, TaK
U HOBBIX TOJUMEPHBIX MAaTepHUaJIOB, KOTOpPble B CBOEH CYIIHOCTH SBISIOTCS KJIEEBBIMU
KOMITO3UIUSIMH.

Ecnu B34Th 32 KOHCTPYKTHBHYIO OCHOBY CX€MYy COOpHOM ke1e300€TOHHOM 00IMIIOBKH Ha
HEYCTOWYMBOM OCHOBAaHUH, TO CTAHET OYEBUIHBIM HEOOXOAMMOCTh IIPEyCMATPUBATh Pa3/IeIbHO
nedopMalnio TIOCKOCTH OTKOCOB M AHA. IIpu 3ToM, paccMaTpuBas paslieibHYI0 AehOopMaluio
TUTHT Ha 36MJITHOM OTKOCE, MOKHO pa3padoTaTh KOHCTPYKIIHIO COTPSIKEHHS] COOPHBIX JeTalei,
IpU KOTOpOH HEpaBHOMEpHAas OcCaJKa He BiMsAja Obl Ha yBEJIMYEHHUE 3a30pa MEXAY IUIMTaMU.
Torpa mpu Takoi KOHCTPYKLMM COIPSKEHUS NMPU HEU3MEHHOM HIMPHUHE IIBa MOKHO CHU3HUTh
TpeOOBaHUs K T€pMETU3UPYIOIIUM MaTepHuaiaM, Kak M0 BeJIMYMHE OTHOCUTEIbHOTO YJIMHEHUS,

TaK U 11O IPOYHOCTH.
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a — wos 8 pacmpyoHOM 10MKe-KaHaie;, 6 — w08 8 CONPSHCEHUU 2NA0KUX IOMKO8;, 8 — OKIEeYHblll
08 ¢ KOMNEHCamopom 0Jisi COOPHBIX U MOHOIUMHBIX KOHCIMPYKYULL, 2 — OKIeeUHblll W08 ¢ KOMNEHCAMOPOM
U AMOPMUIAMOPOM, 0 — W08 3ATUBOUHO20 MUNA C NPOKAAOKAMU, € — W08 UNOHOYHO-3ATUBOYHO20 MUNA;
JHC — W08 3aKIAAOHO20 MUNA ¢ KOMNEHCAMOPOM U AMOPMUZAMOPOM, 3 — W08 KOMOUHUPOBAHHDbIU (OKTICeUHO-
3aKIa0H020 muna), 1—2 — cmvikyemvle snemenmol; 3 — Kiell, 4 — oepanuyumerns 00d0camust;, 5 — NPoKIaoKu muna
NOPOU30N06bIX; O — MAKULL NOpOU30N Wi 2ephum, 7 — apmupyrowas ochosa-cmekiomkanb CTC-41; 8 —
eepmemuzupyiowas macmuka, 9 — npoknadka uz pynonHozo uzona; 10 — xomnencamop-npoeec, 11 — Oepessnnas
PeliKa-npoKIaoKu.

Puc. 1-KoHCcTpyKTHUBHBIE penieHus 1eOpMAIMOHHBIX IITBOB B OOJIUIIOBKAX KAHAIOB U CETEBBIX
COOPY KEHHI
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K TakuM KOHCTPYKIHSAM OOJHMIIOBOK C TIOBBIIICHHON Je(QOPMAIIMOHHON CIIOCOOHOCTBIO U
BBICOKOH MEXaHHYECKOH MPOYHOCTHIO OTHOCATCA KOHCTPYKLUHU C IIAPHUPHO-COIPSATaeMbIMU
JeTajasiIMU, TAe CTaOWIBHOCTh UIMPHUHBI 1IBAa M MPOYHOCTh COMNPSIKEHUS IUIUT MEXAYy CcoOoi
oOecreynBaeTcss HE MaTepHalioM YIUIOTHEHHUs (TepMEeTHKaMHu), a 3JIEMEHTaMU CONPSIKEHUS B
BH/JIE BBIIYCKOB apMaTyphbl, CTAIBHBIX TPOCOB U T.II.

[ITapHUPHBIMH MOKHO Ha3BaTb M KOHCTPYKLMH COIpPSDKEHHMs] COOpHBIX JAeTanedl ¢
IIOMOIIIbIO OKJIEEUHBIX TEPMETUKOB HA OCHOBE CTEKJIOTKAHH, IPOMUTAHHON repMETU3UPYIOLIUMHU
MaTtepuanaMu. Takass KOHCTPYKIUS CONpPsDKEHU AeTanel obnanaer Oonbioil qedopMainoHHON
CIIOCOOHOCTBIO M MO3BOJISIET CBOOOAY MEpEeMEIEHUs IeTallel PU OCaJKax U My4YEHUH T'PYHTOB
0e3 HapyIIeHHUsI TePMETUYHOCTH B ILIBAaX CONPSIKEHHIH.

B Hacrosimiee BpeMsi HamOojiee TEPCIEKTHBHBIM HANpPaBICHHEM SIBIETCA pa3paboTka
HEBBICHIXAIOUINX OWUTYMHO-NOJUMEPHBIX KoMmmo3uuui. JloGaBka K OUTyMHOMY BSDKYLIEMY
CUHTETUYECKUX CMOJ IO3BOJISIET MOJy4aThb MACTHKY C XOpOUIEH aare3ueil U BO3MOKHOCTHIO
JKCIIyaTallud B IIMPOKOM Juamna3oHe Temmeparyp. HawubGonee pacnpocTpaHeHHbIE B
TUAPOTEXHUYECKOM CTPOUTENBCTBE OWTYMHO-IIOJMMEpPHbIE TE€PMETUKM M HMX OCHOBHBIE
XapaKTepUCTUKH NMpUBEJEHBI B Tab. 1.1

Ta6nuna 1.1-Mapku, COCTaBbl U XapaKTEPUCTHKH OUTYMHO-TIOJTMMEPHBIX KOMITO3UIIHI

TenmocToikoc

MapKI/I n COCTaBbI

Mopo3ocTolko
ctp, 'C

8, "C

Anres3us K
oerony Mna

HNuTepBan
IIJIACTUYHOCTHU

1

2

3

4

5

Munnzon

outym 60 %

muH. Bata — 20 %
otpab.macio — 20 %

-20

75-80

0,1-0,18

100

Mununzon I1
MHHH30JI + monuu3zo0ytuieH 1 %

-20

70-80

0,15-0,25

90-95

PBK - 70, 75, 80, 90

outym BH 70/30 — 94,3 — 97,3 %
pe3uHoBas kpomka —2 — 5 %
3enenoe macio — 0,7 %

-10

70-90

0,2-0,37

80-100

MEP — 100

outrym —85 %

pe3uHoBas kpomka — 10 %
3esieHoe Maciio — 5 %

-15

90-95

0,24-0,4

110

ITPBK — 75 (90)

outym — 91,3 — 96,5 %
pe3uHOBas kpomka —2 — 5 %
moymmaTHiIeH MCH - 0,7 — 3 %
3eneHoe maciio — 0,8 %

-15

75-90

0,2-0,32

90-110

PEM

ourym — 72 %

pe3uHoBas kpomka — 11 %
kameHoyroJs.Macio — 10 %
MUH.Hanoad. — 7 %

-15

70

0,38-0,4

95

H3son

ourym — 72 %

pe3uHoBas Kpomka — 19 %
MUH.HanoiH. — 15 %
Kpeo3oT. Macio — 1 %
HMHJEH KyMapoH — 4 %
kauudosb — 4 %

70

0,4-0,42

90
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Ha B3rnsn aBTOpoB HET HEOOXOIMMOCTH COMHEBATHCS B 1€1€CO00PA3HOCTU TAKOr'O THUIIA
KOHCTPYKLIMM C OKJICE€YHBIMU TIEpPMETHKaMH, KOTOpas OYE€Hb YAAa4HO COYETACT BBICOKYIO
nehopMalMOHHYIO0 CIOCOOHOCTh M BOJOHENPOHMUIIAEMOCTh OOJIMIIOBOK, YTO OYEHb BaXXHO B
YCIOBUAX 3HAUYUTEIIBHBIX MOJABUKEK OCHOBAHUM.

brnaromapss TakoMy COEIMHEHMIO IJIUT PEIIAeTCd KOHCTPYKLHS TMOKOTO M HPOYHOIO
CTBIKa, CIOCOOHOTO BOCIIPUHMMATh 3HAYUTEJIbHbIE HArpy3KH, BOSHUKAIOLIUE MPU AedOopManusiX,
U IleperaBaTb MX C MaTepuanga YIUIOTHEHHs IIBA HAa OCHOBHBIE 3JIEMEHTHl KOHCTPYKLHU
OOJIUIIOBKHU-TIUTHI.

[IpoBeeHHbII aHANINU3 JOCTOMHCTBA M HEIOCTATKOB JKECTKMX M T'MOKMX KOHCTPYKLHH B
KOMIUIEKCE IOKa3aj, 4YTO TIMOKas KOHCTPYKLHUS SIBISETCS HEPCIEKTUBHOM M IKOHOMHUYECKU
s dexTuBHON. KOHCTpyKIMS THOKOTO CTBIKA, KOTOpPasi B OCHOBHOM W HCIIOJIB3YETCS B IPAKTUKE
OTEUYECTBEHHOTO U 3apyOeKHOTO CTPOUTEILCTBA MO3BOJISIET 00ECIEYUTh T€PMETUYHOCTD 1I1BA, HE
MPETSITCTBYIOIMIET0 Pa3IUYHBIM JAe(POpMAIUAM JIEMEHTOB KOHCTPYKIIHH.

JIMTEPATYPA:

1. ITonuenko C.H. I'mapouzonsiuust coopyxkeHuid u 3ganuil. - JI.: Crpoiuznar.- 1981.-
29 c.

2. Mupuxynasa LI.E. HagexxHocTh ruipoMenuopaTuBHbIX coopyxkeHui. - M: Komoc. —
1974.- 165 c.

VIIK 627.157

NO®PPAKLMOHHOE OCAXAEHWE N TPAHCINOPT HAHOCOB B
noaBoOAALLEM KAHANE-OTCTOUHUKE (KMK) U UX O4YUCTKA

A.C. Myxammeoos, Y.X. Apaboe
CAHUUPU, YO KMK u HC

B nHacTosimiee Bpems MOABOASIINI KaHAN JJIs MOJAYH MOTPEOHOTO pacxoja K HACOCHBIM
cTaHusaM (H.c.l) mepBoro mogreMa paboTaeT B CIIOKHBIX YCIOBHUAX, T.€. 0€3 MPEAyCMOTPEHHOTO
10 IPOEKTY JIByXKaMEPHOT0 OTCTOMHHKA CO IIJII030M-PETYISTOPOM.

CyuiecTByIOIMK HAa CETOAHSAIIHUN J€Hb OJTHOKAMEPHBIN OTCTOMHUK, PACIIOI0KEHHBIN Ha
ITK 0-TIK 32, skcrutyatupyetcst 6onee 38 ner. OH BKIFOYACT MOABOISIINN KaHAT, COMPSIKCHHBIN
C pacHIMPEHHON B TUTaHE yTIIyOJEHHOW OTCTOMHOW KaMepOW IMOJ MPSMBIM YTJIOM, U OTBOISIINANA
KaHaJl, TAK)Ke COIPS)KEHHBIN ¢ OTCTOMHONU KaMEPOU MO NPSMBIM yTJIOM.

HenocratkoM CyliecTBYIOIIETO OTCTOWHHMKA SIBISETCS TO, YTO HAHOCHI OCAXIAIOTCA IO
JUIMHE OTCTOMHON Kamepbl paBHOMEPHO MO BceM (ppakuusM. A B HauaJIbHOW M KOHIIEBOM YacTIX
OTCTOMHMKA (OPMUPYIOTCS 30HBI, I/I€ HHTEHCUBHOCTh OCAXKJECHUS HAaHOCOB 3HAYUTENHHO BBIIIE,
4YeM B TPAH3UTHOU 30HE.

B pesynbrate HaumOounblias HWHTEHCUBHOCTh OCAXKIEHUs HaOIIoJaeTcs B Hadalie
OTCTOMHUKA.

[lenpt0o NpeaIoKEHHOr0 HOBOI'O BapHaHTa OTCTOMHUKA SIBISETCA CO3/1aHHME ILJIABHO
pPaCHIMPSIIONIETOCs] TEYEHUs MOTOKa Aisd MO(GPaKIHOHHOTO OCaXJACHUS HAHOCOB IO JJIUHE
OTCTOMHON KaMepBl.

VYKka3zaHHas 1elb JAOCTUTaeTcs T€M, YTO B OJHOKAMEPHOM OTCTOWHHMKE, BBIIOJIHEHHOM
pacUIMpeHHBIM B IUIaHE, THO OTCTOMHUKA BBIIIOJIHEHO B BUJE JIBYX TpalelUi, COBMEUIEHHBIX IO
OONBIIOMY OCHOBAaHHIO, IIMPUHA MEHBIIET0 OCHOBAaHUS KaXJAOW Tpamenuud paBHA
COOTBETCTBEHHO UIMPHUHE JHA MOJBOJSIIEI0 U OTBOJSAILIErO KaHAJIOB.

Ha  ocHoBe  TeopeTmueckux  mpopabOTOK  MOMydeHa  METOAMKAa  pacuera,
TPAHCTIOPTHPYIOMIEH CIIOCOOHOCTH MOTOKA «i» (paKIUu HAHOCOB:
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5., =25, 0

I'me: Sip -TPaHCIIOPTUPYIOIIAsl CMTIOCOOHOCTD MOTOKA;
Sicp -CpeIHssl MyTHOCTh IOTOKA 110 BEPTUKAIHU 1-0i PpaKkiuu
Wty
Si-cp :Si |Z=0M l—e * (2)
Ai
S =8 1-[L—1ld -g+0207 1 3)
v e ) Tl (035)dt v
l+———=
44,4 .v?
1
A =0.02
' (0.35)d -V, )
+ .
44.4.v°
y,=2=_29__ 5)
? o (B,+b)H,
I'me: Wi -ruapaBiudeckasi KpymHOCTb 1-0# (pakiuu;
So; -KOHIIEHTpAIUS YACTHUII i-0i (PpaKIUU B JOHHBIX OTIOKEHUSIX
Ve -CpelIHsIA CKOPOCTh MOTOKA;
d; -IMaMETp YacTHuIl i-ou ppaxuu;
Y% -K09(HUIMEHT KHHEMATHYECKOHN BSI3KOCTH;
Pi - TUIOTHOCTH YaCTHIL 1-0¥ dpakuum;
p -TUTOTHOCTB BOJBI;
b, -IIUPHUHA JTHA OOJBIIOr0 OCHOBAHHMSI TPATICIUH;
B, -IIMPUHA 110 BepXy OOJIBIIOr0 OCHOBAHUS TPATICIUH;

CyuiecTByOIUNA  OAHOKAMEPHBIM OTCTOMHUK MPENCTaBISIET COOOH PpacIIUpPEHHYIO
OTCTOMHYIO Kamepy (puc. 1).

B3Becenecymuil NOTOK «x», IIOCTyIllas B OJHOKAMEpPHYIO OTCTOMHYIO Kamepy,
BBINIOJIHEHHYIO PAacIIMPEHHOW B IUIAaHE, JIBMXKETCS 10 HEMY B HAaIPaBICHUHM K OTBOIALLIEMY
kanany 3 (puc. 1).

Cucrema ypaBHeHu#l (1-5) mpenHa3HaueHa A pacdyeTa TPaH3UTHOW 30HBI OTCTOMHMKA.
PacmmpeHHbIll B IIJIaHE OTCTOMHUK, y KOTOPOT'O pPACIIMPEHHE MPOHUCXOAUT HE OT Hadajga JIHa
MOJIBOJIAIIIIETO KaHaja, MMEET HETPAH3UTHbIE 30HBI «a» U «O» (puc. 1), rae ocaxaaroTcs Bce
(bpakiuy HAaHOCOB, TaK KaK B ITHX 30HaX CKOPOCTh IOTOKa Vep,=0. B pesynprare 3TOoro B
3aCTOMHON 30HE OCa)XAAlTCA HAHOCHI, KOTOPbIE MOT'YT TPAHCIOPTHUPOBATBHCSA B OPOCUTEIBHYIO
CeTh, YTO YBEJIINYMUBAET OOBEMbI OUUCTHBIX PalOT.

B nmpenyiaraeMoM OTCTOMHMKE pPacIIMpPEHHE JHA U BEpXa OTCTOMHON KaMepbl IPOU3BOIAT
OT HayaJjla JHa MOABOJSIIEro KaHana (puc. 2), 3aCTOMHBIE 30HBI «@» U «0» OTCYTCTBYET, HO3TOMY
¢dbopMynbl pacyeTa TPAHCIOPTHPYIOMIEH CIOCOOHOCTH MOTOKA MOXHO MCIONb30BaTh IS
IIOJIHOT'O CEYEHUsI OTCTOMHON KaMephl.

MakcuManbpHBIM YIoJI pacIIUPEHUs «0» IPUHUMAETCA PaBHBIM YIVIy pacTeKaHUs IOTOKA
3a TpaBepcHOU namMO0H, U paBeH o < 7,5 rpazn.[2].

MaxkcuManbHBIA yroi CyKeHHs [3 MPUHUMAETCS U3 yCIOBUS MPOTEKaHUS OTOKA y TIIyXOi
HImops! U paBeH P<45 rpan. [1].
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Puc. 1 - IInan cxema CymecTByIOIMEro OJHOKAMEPHOTO OTCTOMHUKA
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Puc. 2 — Ilinan cxema HOBO# KOHCTPYKIIUHM OJTHOKAMEPHOTO OTCTOMHHKA, pa3paboTaHHOTO
otaenom pycen CAHHUPU

JUlnHy OTCTOMHHMKa MOAOHPAOT MO aHAJIOTMM C JAPYruMu OTcToWHuUKamu. lllupuny
OTCTOWHUKA B, mojtyyaem U3 cucTemMbl ypaBHEHUH:

tga =b22_blso.166

z
T'nez -JUTHHA OTCTOMHHUKA,

b; -IIMPUHA JTHA TTOJIBOISIIIETO KaHala;

b, -IIMPUHA JTHA OOJIBIIIETO OCHOBAHUS Tpanenu

ComocTaBUTENBHBIN aHAIU3 C CYIIECTBYIOIIMM BapHaHTOM IIOKAa3bIBA€T, YTO HOBBIN
BapuaHT OJHOKAMEPHOTO OTCTOMHMKA, BBIMOJHEHHBIN paCIIMPEHHBIM B IUIAHE, OTJIMYAETCS TEM,
YTO JHO OTCTOWHHMKA BBIMIOJIHEHO B BHJE JBYX Tpallellii, COBMEIICHHBIX IO OOJBIIOMY
OCHOBAHHIO.

[[luprHa MeHBIIEr0O OCHOBaHHS Tpameuwu | paBHAa MIMPUHE MOJABOASANIECTO KaHana 3, a
LIIMPUHA MEHBIIIETO OCHOBAHUSA TPANEeUU 2 paBHA IIMPUHE OTBOASIIETO KaHaia 4.

Pabora omHOKaMepHOTrO pacCIIMPEHHOTO B TIUIAHE OTCTOWHHWKA OCYIIECTBISACTCS
cieayomumM oopaszom (puc. 2).

Hacepimennpiii HaHOCAMU MOTOK «X» MOCTYNAaeT 4Yepe3 MOJBOISAIINN KaHAT B OTCTOMHYIO
Kamepy 1, rae mpoucxoauT modpakimoHHOE OCaKIEeHNE HAHOCOB 3a CUET TUIABHOTO U3MEHEHUS
CKOPOCTH BOJIBI BJOJIb OTCTOMHOW KaMepbl MO pacyeTHBHIM (DpakIUsIM TPH IJIWHE OTCTOMHOU
kaMmepbl L. OcBeTeHHBIN MOTOK MOCTYNAET B CYXKAIOILIYIOCS YaCcTh OTCTOMHOM KaMmepsl 2, a Tak
Kak B HEW IUIOMIaAbh IMOMEPEYHOTO CEUYCHUS] YMEHBIIAETCs, T.C. YBEIWYHUBAETCS CKOPOCTh H
TPAHCIIOPTHPYIOIIAs CIIOCOOHOCTh MOTOKAa W OTCYTCTBYET 3aCTOWHAs 30HA «O», TO OTJIOKEHUE
HaHOCOB HE MPOUCXOIUT.

[TonoxxurenbHbIN 3G(HEKT 3aKITF0YAETCS B TOM, YTO B OTCTOMHUKE OCaXKIAIOTCS (PpaKiuu
HaHOCOB, KOTOpPHIE HE CIOCOOHBI TPAHCIIOPTUPOBATHCS B OPOCHUTEIBHBIX CHUCTEMaX, a MEJIKHE
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YaCTHIIBl HAaHOCOB TPAH3UTOM TPAHCHOPTUPYIOTCS 10 TMoJsiei oporieHus. Kpome Toro, 4ro
YMEHBIIAITCS 00hEMbI 0CaXICHUS HAHOCOB B OTCTOMHHKE 33 CUET TPAHCIIOPTHPOBAHUS METKUX
(dbpakmuii HAHOCOB JIO TTOJICH OPOIIICHHS.
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VJIK 627.4

PYCJIOBbIE MEPE®OPMUPOBAHUA PEKU AMYOAPbU B 30HAX
WHTEHCUBHOI'O PA3MbIBA NMPUBPEXHbBIX TEPPUTOPUNA
CYPXAHOAPbUHCKOU OBJIACTHU

A.C. Myxameooes
CAHUUPU

Ha ywactke p. AMynapsu B paiioHe ciausHud peku Cypxan U AMyzaapbu IPOBENECHO
HaTypHOE OOCJe0BaHUE PYCIOBOW OOCTAaHOBKM PEKM M NPHUOPEKHON TEPPUTOPUU B CBSZH C
UHTCHCUBHBIM pa3MbIBOM. M3y4eHO coOCTOsSHME NPUOPEKHBIX OEperoykKpenuTelbHbIX U
WH)XCHEPHBIX COOPYXEHHH — IIMYHTOBBIX KPEIUICHWH W BHOBBH IOCTPOSHHBIX 3AIIMTHBIX M
PEryIHMpYIOIINX COOPYKEHUH. AMyIapbs Ha 3TOM y4acTKe T€UeT M0 NIMPOKOH MoiMe U sABIsAeTCs
OJTy>KTaloIUM pyciioM. B pesynbrare cBana mOTOKa Ha pacCMaTPUBAEMbIX y4acTKaX MPOUCXOIUT
MHTEHCUBHBIM pa3MbIB OEpEroB M CO3/1a€TCs yrpo3a 3aTOIICHUs NPUOPEKHON TEPPUTOPHUH.

Nmeromuecss nanHble TO TUIAHOBOM CheMKE pyciia 3a nepuonabl ¢ 1998 mo 2002 rr. B
pailone peuHoro mnpuvana TepMe3 MOKa3bIBalOT, YTO PYCIO P. AMyAapbu B HEPUOABI MEXEHU
pazOuBaeTcs Ha pAI PyKaBOB M MPOTOKOB, OCHOBHOE PYCIO PEKH MPIKUMACTCA TO K JIEBOMY
(1992-1998 rr.), To k mnpaBomy Oepery (1998-2008 rr.). Ilpu s3TOM B cepeauHe pEKHU
coxpaHnsercs 6onbmoi octpo 191. Ha puc. 1 mpuBoAUTCS COBMEIICHHAS TJIaH-CXeMa y4acTKa
pexkn AMyJapbH B 30HE€ MHTEHCUBHOI'O pa3MbIBa B pailoHe ciusHus p. CypxaH u AMyJapbu U 'y
peunoro npuyana Tepmes (1998-2002 rr.).

bnyxxnanue pycina peku, HHTEHCUBHBIE pa3MbIBbI O€peroB, cBaj MOTOKA, IPOPHIBBI 1aM0
oOBaJlOBaHUS W CMBIB MPHUOPEKHBIX 3€MEIb OKAa3bIBAIOT HETAaTUBHOE BO3JEHCTBUE Ha
TUIPOJIOTUYECKHUE XapaKTEePUCTUKH PEKH.

[Ipn >TOM HEOOXOOUMO OTMETHUTh, YTO HATypHbIE HAONIONCHUS, aHAIU3 PYCIOBBIX
IIPOLIECCOB, M3MEPEHHE pacXoJ0B M peXxuMa HAHOCOB B L€JIOM Ha peke He Bexyrtcd. Ha
CETOIHSIIHUN IeHb HAOII0AI0TCs YPOBEHHBIN PEXXHUM 10 T/11 T. Tepme3 U MpUBEIEHHBIH pacxo.
p. Amynapsu. Ha puc. 2 1 3 npuBoANUTCA XpOHOJOTHYECKUN IpaduK M3MEHEHUs: MPUBEACHHOIO
pacxozia BOJIbl M1 YPOBEHHOI'O pexuMa 1o ctBopy r. Tepmes p. Amyaapsu 3a 2009 .
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O3HaKOMHBIIKUCh HAa MECT€ C pPYCIOBOW OOCTaHOBKOHW B MecTaX, TIJl€ HPOUCXOIUT
WHTCHCHBHBII  pa3MbIB,  HaMHM  BBISBJICHBI  NPUYUHBI  BO3HUKHOBEHHS  PYCIOBBIX
nepeopMUpOBaHUN U U3MEHEHHS MPOTEKAHUS OCHOBHOTO MOTOKa. Jlo 1998 r. 0CHOBHO MOTOK
p. AMyaapbu MPOXOJIUT B OCHOBHOM IO JieBoOepexkHOM mpoToke. Ha yuactke p. AMynapeu
BbIIIEe OocTpoBa 191 mar MeaHApUPYIOLIEro pyciia peKH MOCTETICHHO CMEIIAJICs Ha JIEBBIH Oeper.
B pesynbTate, ¢ 1998 rona orMmuparomas mnpaBodepekHas MpoToka Hayajga cpadaThiBaThCA U B
2002 r. OCHOBHOW TOTOK TIOJHOCTHIO TIPOXOJHII IO IMpaBoOepekHOoW mpoToke. JleBoOepexHas
MPOTOKA 3aHOCUJIACH HAHOCAMH, B pe3yJIbTaTe Yero 3Ta MPOTOKAa MOCTENEHHO Hayajga OTMUPATh,
T.e. TOJHOCTBIO 3aHOCWJIAach HaHOcaMHM. Takoe U3MEHEHHWE pYCIOBBIX IIPOLIECCOB U
nepeopMUpoBaHUE OCHOBHOIO pyclia p. AMyJdapbu, 00pa3oBaHHE CBaJbHBIX TEUEHUU B 30HAX
peunoro npuyana Tepme3 U y Oepero3anuTHBIX COOPYKEHUH CIOCOOCTBOBAIN WHTEHCUBHOMY
pa3MbIBY.

B manoBoaHble roApl M B NEPUOJbI MEKEHM (JJIMHA) IIar MEaHApHI, JUIMHA IJIECOB U
MepeKaToB YCUIIUBAETCS M HAauyMHAETCS CIOXHBIM PyclioBOM mpolecc. B 30He MHTEHCUBHOTO
pasmbiBa (peunoii mpuyan T. Tepmesa (PecrmyOmmka VY36ekucram u HPA), m. Kei3putask
(Typmenucran), neBbiii Oeper Huxe Bogozadopa KMK) npoucxoaur B cBagpHOE T€UEHUE MTOTOKA
Y HaYMHaeTCs] MHTCHCUBHBINA pa3MbIB Oepera. B ycinoBusax p. AMyaapeu 1o MHUPOKOH monMe, Te
JIOKE PEKHU CJIOKEHO MEJIKONeCYaHbIMH TpPYHTaMH, C YMEHBIIEHHEM pacxojia BOIbl B
MaJIOBOJHbIE TOJBl B TMEPHUOJ MEKEHHM 3HAUYUTEIbHO YMEHbBIIAETCS LIMPUHA OCHOBHOIO
notoka(B=400-300 m). Ilpu »5TOM CKOpPOCTh TOTOKAa YBEJIMYMBAETCSA, YTO MPUBOJUT K
MHTCHCUBHOMY Pa3MbIBY MPUOPEKHBIX TEPPUTOPHUI, 00pasys cBaIbHOE TeUeHHE. 3/1ech riyOnHa
OCHOBHOTO TOTOKa B MPUOPEKHBIX 30HAX MOXOAUT A0 8 — 12 M. B pesynbrate B3MyuuBaHUs
YBEJIMYUBAETCSI MyTHOCTH ITOTOKA.

Co BpeMeHeM pyCJIOBOW IMOTOK HACHIIIAeTCS MPOAYyKTaMH TIyOWHHBIX M OeperoBbIX
Pa3MBIBOB, CHW)KAETCSI TPAHCIOPTUPYIOMIAs CIIOCOOHOCTh TMOTOKAa M TMPOMCXOAMUT OCAXKICHHE
HaHOCOB, 00pa3ys MOJABOJHBIE OTMEJIHM U OCTPOBKHU. Takue sBJICHUS HAONIOJANNCh HA ydacTKe
p. Amynapsu B 30Hax ciausHus p. Cypxan U AMyJaapepud U y HOBOTO B0J03a00pa-OTCTOMHUKA
KaHajia AmMy-3aHr.

B nonosoase 2005 . B Hi0JIe yCHIIMBAIOCHh CBAJIbHOE T€UEHHE, 00pa30BhIBATNCH OOJIbIINE
CKOpocTH moToka npu pacxone 7300 m/c. B pe3yabTaTe MHTEHCUBHOTO pa3MbIBa Ha y4acTKeE
Hwke cnusHua p. Cypxan m Amygpappu Ha paccrosHun 200-300 M Bo3HMKIA aBapuiiHas
cutyanus (puc. 1).

CrabwibHOE pacloOKEHHE Ha 3TOM y4YacTKe IOTOKa PeKd AMyJapbd BIOJb IPABOrO
Oepera oOycloOBIIeHO B TocieaHue 6—8 et orcyrcTBUeM TpoToku p. CypxaHIapbH, CTOK
KOTOpoil 3aperynupoBad B FOxHocypxaHckoM BogoxpaHminiie. OcoOEHHO 3TO OTpa)kaeTcsl Ha
mpaBoM Oepery ydacTkoB pekH. Jlo akKyMyJIalMH KUAKOTO cToKa B BogoxpaHuiumie p. Cypxas,
BMajas B p. AMyJnapbio, OTTECHsJIa €€ K JIeBOMYy Oepery, a HUXe OTKJIaJbplBajia MoOOYeHb U3
KpYIHBIX HAHOCOB, KOTOPBIH BBI3bIBAJ CBaJ MOTOKA p. AMyIapbu K mpaBomy Oepery (puc. 1).

Ha ywacTkax, HyXaaroUuxcsi B yIpaBJIE€HUU U HAIPABICHUU OCHOBHOTO IIOTOKA PEKH,
OB TIPOBEJICHBI OEPETOYKPEMUTEIBHBIC PAOOTHI.

ITocTpoeHHass cucTteMa KOPOTKMX WINOp M IIpope3b Ha ocTpoBe 191 nmamm xemaemsblid
3¢ dexT 1 Ha mMpoTeKaHUEe OCHOBHOI'O MOTOKAa peKH AMyJapbd HE BO3JIEHCTBOBANO, B pe3yJibTare
MpeI0TBpAaIlajCs AalbHEUIINI pa3MbIB OEpPErOBBIX COOPYKEHHI B 30HE MHTEHCUBHOT'O pa3MbIBa.

Ha puc.2 u 3 mnpuBomsTCs XpOHOJIOTHYECKHE TpaduKu H3MEHEHUs] TPHUBEICHHOTO
pacxona Boasl B cpeaHeBogHoM 2005 r. u B manoBogHbie 2006—2009 rr. o nocty Tepmes peku
Amynapeu. Ilpu OGonpmimx pacxojax CYIIECTBYIOIIHME NIMYHTOBBbIE CTEHKHM MeCTaMH ObUIH
nehopMUPOBaHbI, IOCTPOCHHBIE KOPOTKUE MIMOPHI paboTali HOPMAIBHO.

[Ipu 3TOM HEOOXOAUMO OTMETUTH, YTO HaMEUYEHHbIE MEPBOOYEPEIHBIE MEPONPUATUS —
9TO HEMOJIHBIA KOMIUIEKC MEPONPUITHI, KOTOPbIe HEOOXOAMMO BBITIOJHUTE JIJISl 3AIUTHl PEYHON
MPUCTAaHU U TPUOPEKHOW TEPPUTOPUM OT HHTEHCHUBHOTO pa3MblBa, COTJIACHO HPOTOKOIY
Kabunera Munuctpos ot 18.03.06 BMb — 37.
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CMBIB pYyCIIOBBIM TIOTOKOM peKH TMpaBoil OeperoBoii monockl (80—120 m) mo3BossieT
MIOTOKY pEKHU B JIOOOBYIO MOJOMTH K TEPPUTOPUM PEUYHON MPUCTAHH M CO3AAET YCIOBHS AJIA
CMBIBa PUOPEKHBIX Tepputopuii. COBpeMEHHOE COCTOSIHUE IIIMTyHTOBONW CTEHKH M IMOCTPOSHHBIX
OeperoykpenuTeNbHbIX COOPYXEHHI ompezaensercsd Mociae MIPOXOXKACHUS MaKCHUMaJbHBIX
MaBOAKOB peku. Ha ocHOBaHMM 00CiIeI0OBaHUS U aHAJIM3a PYCIOBOM 0OOCTAaHOBKHU p. AMyJapbu Ha
ydacTKe OeperoykKpenuTesbHbIX M 3alIMTHBIX COOPYKEHMHM HameudaeTcs psil MEpONpHITHH Mo
3amuTe NPUOPEKHBIX TEPPUTOPUN OT UX MHTEHCHUBHOTO Pa3MbIBA.

Pucynok 1 - CoBmemennas cxema pycia p. AMynapbu B paiioHe I. Tepmesa u B 30He
causaus p. CypxaHaapbu B AMyIapblo 1o coctosauto Ha mapt 2002 r.
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XpoHonorudeckue rpaduku H3MEHEHHE pacxoaa BoAbl B cpeqHeBogHoM 2005 r. u
ManioBosiHBIX 2006 u 2007 rr. mo mocty Tepmes p. AMynapbst
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Pucynok 2 - Xponosornueckue rpaguku U3BMEHEHH pacxoja BOJbI B CPEIHEBOIHOM
2005 r. u manoBoansix 2008 u 2009 rr. no nocty Tepmes p. AMynapbs
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PucyHnok 3 - XpoHnonoruueckue rpadyiku U3MEHEHHUS pacxo/1a BOJbI U YPOBEHHOTO
pexxuma 1o ctBopy Tepmes p. Amynapbs 3a 2009 .

JINTEPATYPA:

1. HatypHoe o0cnenoBanue pyclioBOil OOCTaHOBKM peKkH AMyJappd Ha y4YacTKe
OeperoykpenuTeNbHbIX U 3alIUTHBIX COOPYKEHUM, pa3paboTKa PEKOMEHAALMM IO 3alluTe
NpUOpEKEHHBIX TEPPUTOPUI B 30HE ciusiHus peku Cypxanaapeu B Amynapsto: Otuer o HUP /
CAHUMUPH; otB. ucn. Myxammenos .C., Kan 3.K. — Tamkent, 2007.

2. Pa3zpaboTka peKkOMEHAAMH IO OOECIEUEHUI0 YCTOWYMBOCTH 3a00pa BOABI IyTEM
MOBBILIECHUS HA/JEKHOCTH SKCIUTyaTallMM BOJ03a00pHBIX COOpYXKeHHH kaHana Amy-3aHr: Otuer
o HUP / CAHUWPU; otB. ucn. Myxammenos f.C. — Tamkent, 2009.
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YK 627.141.21:627.83+627.157

BECMJIOTUHHbIA BOOO3ABOP U3 PEKU AMYOAPbSA B KMK U
MEPONMPUATUA MO YNYHLLEHWUIO EITO SKCIMNNYATALUUN

A.C. Myxameoos, Y.X. Apaboe
CAHUUPU, YO KMKuHC

OcHoBHOM TOTOK peku AMyJapbsi B paiione Bomozabopa KMK Guyxnaer mo mmpoxoit
noiime. B pesynprate HaTypHbIX ucciaenoBanuid 2006-2010 rr. u MaTepuanaM OpeabIIyInuX JeT
U3y4YeHHs nepeOopMUPOBAHUNA OCHOBHOIO pycja pPeKd y OECIUIOTMHHOTO B0/103a00pa BBISBIIECH
ONITUMAJILHBIA PEXUM paOOTHI TOJOBHOW YacTH BOJ103a00pa MPH HU3KHUX YPOBHSAX PEKH B MEPHOT
MEXEHHU U B MAJIOBOJIHBIE TO/IbI.

[TepBoHauanbHO rosioBHas yacTh Bogo3abopa KMK Obuia pacnonioskeHa Ha pa3MbIBA€MOM
Oepery peku Amynaapes Ha 1,2 kM HIDKe ycroifunBoro 6epera meica Ilynusunnan. CxaaucTbii
Oeper Mpica [lynm3uHmaH BBIIIE TOJIOBHOW YacTH BOJ03a00pa TMPENsSTCTBOBAJ IMPOTEKAHHUIO
OCHOBHOT'O IIOTOKAa PEKHM U TMOCTOSHHO HaIlpaB/IsUl MOTOK Ha JeBbl Oeper. B pesynbraTe B
OTIIeIbHBIC TIEPUOJIBI TOJIa Y TOJIOBHOM YacTu Bojno3zabopa KMK co3naBanuck HeOIaronpusiTHbIE
yCIIOBUSL U1l BOAOOTOOpa B MOJABOJAIIYI0 4YacTh KaHalla U HE 00ECHEeuHBaIUCh MOTpeOHBIE
pacxoibl BOJBI.

B 1981 roay nns ymyumenust 3a6opa Boasl B KMK u 60ps0bl ¢ HaHOCAMU OTHAEN pycel
CAHUHWPU pazpabotanmn u 00OCHOBaJ HOBOE TOJIOBHOE YCTpoMcTBO Bojo3abopa KMK Ha
ycToitunBoM Oepery mbica [lynu3unaan ¢ moaBOAAIIUM KaHAIOM 1,6 KM.

HNuctutryt Cpeaa3runpoBOoAXIONOK COCTABUI MPOEKT CTPOUTENIHCTBA HOBOT'O I'OJIOBHOI'O
ycrpoiicta. [Ipoekt 6b11 peanuzoBan B 1982 rony. B pesynbrare co3qanus HOBOTO yCTpOiCTBa
TOJIOBHOW Y4YaCTOK BOJI03a0opa MpuoOpesn yCTOWYUBBIM XapaKTep, W MPOU30LUIO YIy4IICHHE
BOJ03a00pa.

Opnako B paiioHe Bojo3abopa peka AMymapbs TEUET IMHUPOKOH MOWMOM, NMPOTEKaHWE
MIOTOKA MMEET HEYCTONYMBBIN XapaKTep: CTpeXeHb MOTOKAa YAaCcTO MEHSET CBOE HAaIpaBlIEHUE U
OTXOJUT OJIMKE TO K IMPAaBOMY, TO K JIeBOMY Oepery. Y mpaBoro Oepera o0pa3yroTcsi OCTpOBa UK
yCTOWYMBasi OTMelb, NepeABurarmascs or Mpica Ilynn3uHian BHU3 O TEUEHUIO B BUJE KOCHI
(kaiip), BCIeCTBUE Yero 00pa3yroTcs pa3iMuHble IPOTEKAHUS IOTOKA 110 HIMPOKOU MoWMe.

C momenra BBoAa B skcmutyatauuo KMK (1973 rox) mo Hacrosimiee BpeMs OCHOBHOMU
(dapBaTep MOTOKa pekn AMyaphs repeMeIiaeTcs 1 HaXoJuTcs Ha JieBoM Oepery B 1973 - 1974;
1979 - 1980; 1989 - 1991; 2000 -2002; 2005 — 2010 rr.

Ha puc. | mpuBoauTcs 1uraH-cxema OOIIETO BHJIa y4acTKa PYCJIOBOW OOCTAaHOBKH PEKHU
AMygnapssi B pailoHe Bojo3abopa u pacnonioxkeHus crapoit (1973 r.) u HoBoi#t ronossl (1982 r.).
[Ipn oTX0me OCHOBHOTO IIOTOKA B JIEBOOEPEKHYIO MPOTOKY, MpaBOOEepekHash MPOTOKa B
MEXEHHbIE MEepPUOJbl rojla MPAaKTHUYECKHM OTMMpAET, B pPe3yJibTaTeé 4yero He obOecreyuBaeTrcs
MOTPEeOHBIM PacX0J0M T'OJIOBHOW BO103200D.

Ha ocHoBe aHayin3a BbILIEIPUBEACHHBIX (PAKTUUECKUX MAaTEPUAIOB BUJHO, YTO OCHOBHOM
MOTOK peku Amynapeu B paiioHe Bomozabopa KMK Omyxmaer mo mupokoi moiime. Ilo
pe3yabTaTaM HaTypHBIX UccieaoBaHU U ¢dakTuueckux matepuanoB 2006-2010 rr. u UCXOIHBIX
JaHHBIX TPEBIIYIIUX JIET M3YyYEeHHUS PYCIOBBIX NepeopMHpOBaHUN OCHOBHOTO pycia pPEeKH
AMynapes y O€CIZIOTMHHOTO B0/103a00pa BBISBICH ONTUMAJbHBIA PEXUM PabOTHl T'OJOBHOU
4acTH OECIUIOTHHHOTO BOJ03a00pa TNpU HHU3KUX YPOBHAX pEKH B TEPUOIBI MEXEHH, B
MaJOBOJHbIE TOJbI, KOIJa YYHUTHIBAIOTCS OCOOCHHOCTH BIUSHUSA Ha YCIOBUS pPabOThI
noasogsameit yactu KMK npu MammmHHOM BOJIOTIOABEME.

Ha ocHoBaHuM HaTypHbIX OOCJIEIOBAaHUN M3yUYEHO COCTOSHHE TOJIOBHOTO YydYacTKa
MOJBOJAIIETO KaHalla, pYyCIOBOM OOCTaHOBKM peKH AMyaapbs B 30HE OCCIUIOTHHHOIO
Bogo03abopa KMK.
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Puc. 1 — Ilnan-cxema o6miero Buja y4acTka pyclioBOi 0OCTaHOBKH peku AMyaapbu B
paiione Bogo3abopa.

Jlana omeHKa pekuma S3KCIUTyaTalluu TojoBHOro Bogozabopa KMK u momBopsiiero
KaHala, a TakKe COCTaBJIEH IMepeyeHb MEPONPUATHH B pycie peku AMyaapbs, Ha TOJIOBHOM
yuacTke Bomo3abopa KMK wu ero mnoaBoxsimiero kaHana, CIOCOOCTBYIONIUX YIYYIICHHUIO
BoJ103a00pa B KapmmHckuit MarucTpaiabHbIN KaHaJ.

Ha ydactke p. AMyaapbu B 30HE TOJIOBHOM YacT Bogo3abopa KMK BO3HHKIHN ClOXKHBIC
pycnoBbie niepedopmupoBanus. OCHOBHOE PYCI0 PEKH HAYalno ONYyXKIaTh MO IMIHPOKOM MOUME,
MIPOUCXOIUIH TUTAHOBBIC U TTyOUHHBIE AehopMaIluy BhIIIe U HUXKe Mbica [lynu3unmaH.

B 2003 — 2005 rr., 2007 — 2009 u 2010 rr. Ha y4acTke p. AMyJapbu BBINIE€ TOJOBHOMN
4acTH BOJI03a00pa OCHOBHOM MOTOK Hayasl CMENIAThCS MO IMIMPOKOM MoiiMe OT mpaBoro Gepera K
cepeArHe M Ha JeBbll Oeper. B mepuoj MexeHHW MPU MUHUMAIBHBIX YPOBHSX U pacxojax
OCHOBHOW MOTOK MPOTEKaI OJTHUM PyCIOM. B pyciie peku mpoucxoauiu riiyOuHHbBIE U TJIAHOBHIE
nepopmarun m 00pa3oBaHWE CBAJbHOTO TEYEHHS, W WHTEHCHUBHBIA pa3MbIB (JICHTHII)
MPUOPEIKHBIX TeppuTtopuil. Beie ronoBHo# yacTu Bogo3adopa KMK nHa yuactke p. AMynapeu
CTpEXKeHb OCHOBHOTO NMOTOKA MPOXOJUI MO CepeuHe MONWMBI, CyIIeCTBYIOLIas npaBoOepexHas
MPOTOKA MOCTENEHHO oOMelnena U HO Hel MpOoxXoAusl HeOONbIIoN pacxon BoAbl. B pycie pexu
00pa3oBaMCh HEOIATONIPUITHBIE YCIOBUS JJIs1 BO103a00pa U o0ecriedeHust MOTpeOHOTO pacxoia
BoAbl B ToNOBHOM Bomozabop KMK. B pycne peku Amynappu OBUTH  OpraHU30BaHbBI
PYCIOPEryJIupoBOUHbIE U JHOYIIIyOUTEIbHbIE paOOThl ¢ MOIIHBIMM 3eMcHapsanamu. [lomepek
MOMMBI OCyIIecTBIeHa mpope3b riayounoit g0 3.0 M, mupuHOi 60 M C BBIXOJAOM 10 OCHOBHOI'O
notoka. B pe3ynbTaTe 4acTh OCHOBHOTO MOTOKA OblIa HampaBlieHa K MPaBOMYy Oepery U TeM
CaMbIM B TOJIOBHYIO 4acTh B0J103a00pa moaaBayics HOTpeOHBII pacXo BOIBIL.

Ha yuwactke p. AMymappu B 30HE TOJIOBHOM 4YacTH OECINIOTHHHOTO BOJ03abopa
npoucxoauT mnoabeM pgHa peku (2006-2010Tr.) W COOTBETCTBEHHO YpPOBEHb BOJHOM
noBepxHocTH. [logbem pgHa oO0pasyercs 3a cueT cOpoca MyJibllbl B PEeKy HIpPH OYHCTKE
MOABOSIIETO KaHalla U TOJIOBHOW YacTH BOJ103a00pa 3eMCHAPsIaMH.

[Togbem gHA peKku MPUBOIUT K 3aBICKAHMIO U MOCTYIJIEHHUIO B OOJBIIOM KOJUYECTBE
JOHHBIX HAHOCOB B TOJOBHYIO YacTh IMOJBOASIIETO KaHaja. 37eCh Y BXO0Ja TOJOBHON yacTu
BOJ03a00pa 00pa3yroTcsi BOJOBOPOTHBIE 30HBI CO CTOPOHBI MPABOro Oepera, U MPOUCXOJIUT
BBITIAJICHUE KPYMHBIX YaCTHUI[ HAHOCOB M YMEHBIICHHE MPOIMYCKHOW CIMOCOOHOCTH TOJIOBHOM
4acTH Bojo3abopa.

Ha ronosuom yyactke KMK B 3eMisiHOM pyclie kaHana OT TOJIOBHOTO Bojao3abopa Ao
MepBOM HAcOCHOW cTaHmuu (H.c. 1) W3-3a HEJOCTAaTOYHOCTH OOBEMa OYHUCTHBIX paboT
MPOU3O0ILIN 3aWJICHUE U MOIBEM JHA KaHAlla 3a CYET OCTATOYHBIX 00BEMOB 3auJICHUS, KOTOPHIC
nepexonsaT u3 roga B roi. [IpuBoguM pe3ynabTaThl OCTATOYHBIX 00heMOB 10 rojgam: 2004 r. (c
28.02 o 17.03) - 06bem 6089700 m; 2007 r. (¢ 04.06 o 08.06) - 06beM 5543350 m™; 2010 1. (¢
23.11 mo 01.12) - o6sem 7710323 M. Kak BHIHO M3 BBICIPHBEICHHBIX (AKTHUECKUX
MaTepuagoB OCTATOYHBIM 00beM 3amieHus B 3emisHoM kaHaine B 2010 romgy 3HAYHMTENBHO
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yBenu4wicsa. B pesynpTaTe yBENIWYEHHUS OCTAaTOYHOTO OOBEMa CHU3HWIACH IMPOITYCKHAs
CIIOCOOHOCTH MOABOIAIIETO KaHaa.

YBenuueHne 00bEMOB OUYHUCTHBIX PabOT BIOJIb 3€MJISTHOTO yYacTKa IMOABOMISIICH dYacTH
KMK mnpuBoauT K YMEHBIICHHIO TPAHCIOPTHPYIOUIEH CIOCOOHOCTH TOTOKAa Ha HEM U
COOTBETCTBEHHO TEpPEOCBETIICHHE MOToKa. [Ipu 1r060M BapuaHTe mepepacrpeecHus MExXIy
noasogsamed yacteto KMK u TamumapmxanckuMm BoaoxpaHuiuiiem mnocrynaromux B KMK
HAaHOCOB HaOIO/IaeTCsl OTPUIATENBbHBIA 3 dekT: mmbo yBeTWYUBAETCS CTOMMOCTH PadoOT IO
ounctke mnoaBoasmer uactu KMK, nubo yBenuuuBaeTcs WHTEHCHUBHOCTH 3aWJICHHS
TanuMapP)KaHCKOTO BOJOXPAHUIUIIIA.

B kommiiekc pycloperyaupoBOYHBIX padOT MO YBEIUYEHHUIO BOJOOTOOpa BOJBI M3
p. AMyaapbu HEOOXOUMO BKJIIOYUTH MEPOTPUSITHS TI0 00phOE ¢ 3aBICKAHHEM TUIABAOIINX TEI
B KaHal. BeimonHneHnue B peke AMyaapbs Bbllle TOYKd Bojgo3zabopa B KMK 3amanu ymeHbImmino
MOCTyIUIEHHE TUIaBHUKaA Ha 60 %.

B mepuoa maBojka B TOJOBHYIO YacTh BOJ03a00pa W B MOJABOJSUINN KaHAJ MOCTYIUIIO
OOJIBIIIOE KOJIMYECTBO JOHHBIX W B3BEHICHHBIX HAHOCOB, B pE3yJlbTaTe YEro IPOITyCKHAs
CIOCOOHOCTh KaHalla 3HAYUTEIbHO yMEHBIIWIach, U He oOecnedyuBajcs MOTPEOHBIM pacxon
HacocHOM cTtanmuu Ne 1.

B noxaBonsmieM kaHane 3a CUeT YMEHbBILIECHHS MPOMYCKHON CIOCOOHOCTH YBEJIMYUIIACH
CKOPOCTh TIOTOKA, B Pe3yJIbTaTe B OCTOHHBIA YYaCTOK KaHAJIa IMOCTYIHIO OOJIBIIOE KOJUIECTBO
HaHOCOB, 4To HeratuHO BiuseT Ha KMK u Tanumapmkanckoe BOJIOXpaHIIIHIIE.

Ha ocHoBaHuM TpOBENEHHBIX HATYPHBIX MCCICAOBAHMN U aHaIM3a WMEIOIIUXCS
(hakTUYECKUX MaTepUaoB Ha yyacTKe p. AMyJIapeu B pailoHe 6ecruioTuHHOro Bojgo3abopa KMK
BBISBJICHBI XapaKTep HU3MEHEHHS PYCJOBBIX IMPOIECCOB, PEKUM HAHOCOB Ha MOAXOJE K TOYKE
BOJ03a00pa U pexuM paboThl BOA03a00pa MpHU Pa3IudYHBIX MEPUOIaxX MO BOAHOCTH roja.

Ha ocHoBe mosry4eHHBIX (aKTHICCKUX MaTEPUAIOB ObUT pa3paboTaH KOMIUIEKC PYyCIlo- U
HaHOCOPETYIHUPYIOMUX MeponpusaTuil. OnpeneneHbl OCHOBHBIE Pa3Mephl PYyCIOPETyIMPOBOYHBIX
COOpPYKEHUH U COCTaBJIeHA CXeMa HX pa3MElIeHHUs. YCTAaHOBJIEHBbl BEIUYUHBI YCTOMYHBOIO
pycaa p. AMyIapbu, CO3/1aHbl KPUBOJWHEHHBIE B TUTAaHE OYEPTAHUsI, @ TAKKe 00beMbI padoT. [1pu
9TOM HEOOXOJMMO OTMETHUTH, YTO CTPOUTEIHCTBO KPYIHBIX PYCIIO- U HAHOCOPETYIUPOBOYHBIX
COOpY)XKeHHH TpeOyeT OoJbIIMX 3aTpar. B CBSI3M C ATUM 110 CTPOUTENBCTBA KaNHUTAIBHBIX
COOpYXeHUH  HEOOXOJAMMO  TPOBOJUTH  BpPEMEHHBIC  (OTEPATHBHBIE)  MEPONPUSITHSA,
obecrieunBaromue MOTPEOHBIM Pacxoa BOJBI BOJ03a00pa ¢ MEHBIIUM 3aXBaTOM JOHHBIX
HaHocoB. K BpeMEeHHbIM MEpPOIPUSITUSAM OTHOCSTCS:

- pacYHMCTKa U MepeyriyOIeHue OTMUPAIOIIEH MMPOTOKH 3€MCHAPSIaMU;

- YCTPOMCTBO mpope3eil (MPOKOIIbI) BJOJIb U MOMEPEK MOUMBI PEKH;

- HWCIOJIb30BaHUE B PYyCJ€ PEKU Tepesl BOa03a00poM pa3pabOTaHHOTO OTACIOM pycen
CAHUMUMPU cnocoba 3a00opa BOJbI HA MEAHAPUPYIIUX PEKAX.

[IpennoxeHHpld HaMH cmoco® 3ab0opa BOABI HA MEAHAPHUPYIIUX PEKaX OTHOCUTCS K
BOJI03a00PHBIM COOPYXKEHHUSIM U CIIOCOOCTBYET HAIMpPaBICHHUIO OCHOBHOTO MOTOKA, W3MEHSA
CTPYKTYpy pyCJIOBOTO TOTOKa. B pesynpraTe oOecmeduBaeTcs MOTPEOHBINM pacxo] BOIBI
B0J103a00pa ¥ TOJIOBHBIX YUAaCTKOB MOJABOASIIIUX KAHAJIOB.

[Ipu 3TOM HEOOXOAMMO OTMETUTH, YTO TEPEBOJ paboThl Hypekckoro BogoXpaHuIuIia ¢
WPPUTALUOHHOTO PEXHMa HA IHEPreTUUYECKUU CYHIECTBEHHO MOBJIHUSJ HA PEXHUM KUIKOTO U
TBEPJOTO CTOKA. JTO B PAaBHOM CTETEHHU MOBJIHUSIO HA PYCJIOBOM MPOIECC U PEKUM HAHOCOB B
pyclie peKH U TOJOBHBIX yUacTKaX BOJ03a00pOB B KpyIHBIE HPPUTAIIMOHHBIC KaHAIBI. B pycrax
pPeKH B 30HE OECIJIOTHHHBIX BOJ03a00pOB 4acTO HAOIIOMAaeTCsl OyKIaHUE TTOTOKA IO ITUPOKOH
noiime, 00paszys MeaHIpHUpYIoIIee pycio. B cBsA3U ¢ 3TUM HaMU PEKOMEHJIOBAHBI MEPOTPUATHUS
HOBOTO crioco6a 3a0opa BOABI HA MEAHAPHUPYIOIINX PeKax, KOTOPhIE MOXHO IPUMEHSTh B PyCIIe
p. Amyaapsu B 30He Bogo3abopa KMK. HoBriit cioco6 3a60pa BoJbl CIOCOOCTBYET YIyUIIEHUIO
YCIIOBHI BOJI03a00pa C MEHBIIIUM 3aXBAaTOM JIOHHBIX HAHOCOB B TOJIOBHBIC YUYAaCTKH TOABOISIINAX
KaHaJoB.
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WCCIEAOBAHUE MECTHOI'O COMNMPOTUBINEHUA HA HAMOPHbBIX
TPYBOMNPOBOAAX HACOCHbIX CTAHUUH

M.M. Ymemypamoe
Hncmumym 6o0Hwvix npobaem AH PY3

Ywby magonaoa nacoc cmanyuanune Oocumau ¢y ymkazyeuu mpyoanapuoacu mMaxaiiuil
Kapuiuiukrnune maokukomu kypud wuxuimoxoa. Cys capgunune maxaiiuti Kapuiuiuk y3eapuuiu
ounan 6o2nukIUYU 2paghucu ONUHAH.

Paccmampusaemcs  uccnedogsanue  mecmumozo  cOnpomugieHus — HA ~ HANOPHBIX
mpyoonpogoodax HacocHvix cmanyuu. Ilonyuenvl epaghuueckue 3a8ucuMocmu  U3MeHeHUs
MeCmHbIX CONPOMuUBIeHUL OM pacxood 800bl.

In this article is considered research of local resistance on the pressure head pipelines of
pump stations. Graphical dependence of change of local resistance of water flow is received.

DOKCHEepUMEHTANbHbIE HUCCIEIOBAaHUS SIBISIOTCS BaXHBIM U LEHHBIM CPEJCTBOM,
BOCIIOJIHSIFOIIMM ~ HEJAOCTAaTOK TEOPUM M IOMOTaloUIMM pa3BUBaTh TEOPUIO HAMOPHBIX
TpyOOIPOBOIOB HA HACOCHBIX CTAHIIUAX.

Jlist ocyliecTBIEHUSI INOCTABIEHHBIX LEJIEH, C y4EeTOM MMEIOLUXCS THUIPABINYECKHUX
YCTAaHOBOK HAa CTEHJOBBIX MOJENSIX IOCTPOCHA OSKCIIEpUMEHTAlIbHAas YycTaHOBKa (puc. ).
VYcTaHOBKAa COCTOMT M3 TPEX YYacTKOB HAMOPHBIX TPyOOIPOBOJIOB, B KaXJOM H3 KOTOPBIX
MpEeCTaBIEHbI Pa3INYHbIE TUIIBl XapaKTEPHBIX YUYAaCTKOB T'HAPaBINYECKUX CONMPOTUBIEHUN. Tak
B YAacTHOCTH, Ha NEPBOM HHUTKE HAMOpHOro TpyOompoBona uMenach Tpyoka Bentypwu,
MpeACTaBiIeHHAs U3 yYacTKOB KOHYCOOOpa3HOI'0 pacIHIMpEeHHs U CyXEeHHUs TpyOomnpoBoaa, ¢
yriaoMm komycHoct# paBubiM 15°. Ha BTOpOil HHTKe OBUTH NPEICTABICHBI YYACTKH MECTHBIX
TUAPABINYECKUX COMPOTHBJICHUN B BHUAE BEHTHIIS, y4acTKa PE3KOro pacUIMpeHHuss M ydacTKa
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pe3koro cyxeHus TpyOompoBona. Ha TpeTheil HHUTKE HMEJCS YYacTOK T'HAPABIUYECKUX
CONPOTUBIICHUH IO JUIUHE.

Boja Ha 3KkcriepuMEHTaNbHYI0 YCTAaHOBKY I10]aBajach C IOMOIIBIO HACOCHOM CTaHLIUU 1O
[JIaBHOMY MarucTpajbHOMYy HamopHoMmy TpyOompoBoay. PerymupoBaHue mojaBaeMoro pacxona
BOJbI OCYHIECCTBIIAIOCH C IOMOIIBIO OTTAPpUPOBAHHBIX BCHTHJICH HA DTUX pr60np030)1ax. Bona
U3 HACOCHOM CTaHIMM TOCTyHaja IO HAmoOpHOMY TpPyOOIpOBOJYy BO BCE TPH HUTKHU
OJIHOBPEMEHHO.

Ha xaxm0ii HUTKe HalOpPHBIX TPYyOOIPOBOJIOB Ha HAYAILHOM Y4YacTKe OBLIN yCTAHOBJICHBI
BEHTWIM JUJIl PETYJUPOBaHUS pacxojia MOCTyHaroueid BOAbl U JJIS €ro IMOJHOTO OTKIIOYEHHS.
Kpome TOro, HMTKa HamopHbIX TPyOONpPOBOAOB, COEAMHEHHBIX C TpyOkoil BenTypu, Ha
HayaJbHOM YydYacTKe uMena Oak mapaienenuneaHo (opmel, AHO AaHHOTO ©Oaka OBLIO
COEJIMHEHO C HUTKaMM TPyOONpPOBOAOB, 1€ UMEIUCh YUYAaCTKH C MECTHBIMU COIPOTUBICHUSMU
(BEHTHIJIb, YYAaCTKH DPE3KOTO pPACUIMPEHUS U CyXeHHs). bak OBl OCHAIIEH MbE30METPOM st
KOHTpPOJISl YPOBHS BOJBI, HaxoJslieicss B 6ake M BOAOCIMBHOM cHucTeMe Uil MOJJEep)KaHUS B
0axe OnpeesIeHHOTO TTOCTOSTHHOTO YPOBHS M CIIMBA JIMIITHET0 00beMa BOJIBI.

i f§
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Puc. 1 - Cxema skcniepuMeHTaIbHON yCTaHOBKH

JlaHHasi KOHCTPYKIUA MO3BOJISIA MPOBOJAUTH SKCIIEPUMEHTHI C YUCTHIM BOJHBIM TOTOKOM
Ha HHTKaX HANOPHBIX TPyOONMpOBOAOB ¢ TpyOkoid BeHTyprm ¥ ydYacTKaMH MECTHBIX
TUJPABIMYECKUX CONPOTUBICHUN. Ha KOHLEBBIX yyacTKax BCEX TPEX HUTOK HAMOPHBIX
TpyOONIPOBOIOB €  pa3lIMYHBIMU THUOAMU THUJPABIMYECKUX  COMNPOTUBICHUM HMEIUCH
BOJIOM3MEpUTENIbHBIE OaKW, OCHAIICHHBIC MbE30METpPaMu s (DUKCUPOBAHUS YPOBHS BOJABI B
Oakax. Bona mocne skcnepuMeHTaIbHON YCTaHOBKHM coOupanach B KOJUIEKTOPE M MOJaBajiach B
IIPUEMHBIN pe3epByap HACOCHOW CTAHIIUH.

JlaBopaTtopHoe u3yueHHe BOMIpOCa OINpeNeeHUs THIPABIMYECKUX MOTEPh Ha Pa3HbIX
ydacTKaxX HalopHOro TpyOOIpoBoAa CBOAMUTCS K MOCTAHOBKE MHOTO(PAKTOPHOTO 3KCIEPUMEHTA.
[IpenBapuTenbHO MpoBENEHHAs TeopeThueckas mpopadboTka HccleLyeMOoro BOmpoca MpuBenia K
KOHKPETHBIM aHAJUTUUYECKUM 3aBUCHUMOCTSIM, CBSA3BIBAIOUIMX BCE BBIIICNIEPEUUCICHHBIC
¢dakropsl. [IpoBepka 3THX CTaTUCTUYECKUX THUIOTE3 TPEOYEeT MOCTAHOBKH COOTBETCTBYIOUIETO
skcriepuMenTa. OgHaKo, B CBA3U C TEM, YTO B IMPOBEPSEMBIX aHATUTUUECKUX BBIPAKEHUSX BCE
BEIIMYHMHBI, XapaKTepU3YIOIIUe HANOPHBIE TIOTOKH, 00pasyroniiecss B HAIIOPHOM TpyOOmpoBoe,
HE IMpEeICTaBIEHbl B BUJE IPOCTOM CYMMBl WIM NPOU3BEIAEHHUS, TO JId IOJIHOTO aHaiIu3a
3aBUCUMOCTEH TpeOyeTcs MOCTaHOBKA KJIACCHYECKOTO SKCHEPUMEHTa C M3MEHEHUSMH KaXKJ10Tro
(dakTopa He MeHee, YEM Ha IATU YPOBHSX.

Jlnist BbIsicHeHHsI 001el KapTUHBI U3MEHEHHS Halopa Ha Pa3JIMYHbIX y4acTKaxX HallOPHOIO
TpyOOmpoBoIa sl YCIOBHI YMCTOTO U MyTHOT'O MOTOKA OBIJIO MPOBEACHO LIECTh CEPUN OMBITOB.
Kaxxnas cepust Bkirroyaia B ce0si Kak MUHUMYM 4 OIIBITa, Pa3INYaroIInXcsl BEIMYUHOW pacxo/a,
II0aBAEMOI'0 Ha MOJIEJIbHYIO YCTAaHOBKY.

-231-



Bo BrOpol M mecTtod cepuu INPOBOJAMUIINCH ONBITBI HAa BTOPOM HHUTKE HAIIOPHOTO
TpyOONpOBOJa B yCIOBHSIX YHUCTOIO BOJHOTO TMOTOKa. Ha Hell OBbIIM yCTaHOBIIECHBI pa3lUYHBIC
MECTHBIE TUIPABINYECKHUE CONPOTHUBIICHUS B BUJAC BEHTUJIS, YIaCTKOB PE3KOT'0 PACIIUPECHUS U
CY)KEHHS.

HccnenoBanuss HamopHBIX TPyOONpPOBOAOB [UIsl YCIOBHH YHCTOTO BOJHOTO IOTOKA
noKa3aiu, 4To oOmias KapTHHAa TOTEph HANOPOB aHAJIOTWYHA TOW, KOTOpas OTMeYaeTcs B
paboTax MHOTHX aBTOPOB.

AHanmu3 XapakTepa W3MEHEHHWIl THIPAaBIMYECKHX CONPOTUBICHHN HAa TEPBOM HHUTKE
TpyOOIIpoBOIOB, THe OblIa ycTaHOBIEHa TpyOka BeHTypu, mokasan pacmpeeicHue MoTepb
Haropa 1o HaME4YEeHHBIM CEYCHUSIM, PEACTABICHHOE HA PHC. 2.

OOmass kapTHHA W3MEHEHHS THUAPABINYECKUX IOTEph HAmopa Ha JAaHHOM Yy4YacTKe
XapaKTepHU3yeTCs CIEAYIOUIMM: C YBEIHMUECHHEM BEIMYMHBI PAacXoaa BOJBl OTMEYaeTCs IaJeHHe
Hamopa Ha BCEX XapaKTePHBIX CEUYCHHMSX BAOJL MO JUIMHE TpyOku Bentypu. Hambonbpmme
BEJIMYMHBI TIOTEPh HATIIOpa OT BXo/a B TpyOKy BeHTypu 1o BeIxoaa u3 Hee cocTaBisiioT 0,252 M.
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Puc. 2 - [Tokazanue npe3oMeTpoB Ha TpyOke Bentypu

Ha BTOpoO#l HUTKE HamOpHOTO TPYOOINPOBO/Ia C YCTAaHOBJICHHBIMU Ha HEH XapaKTECPHBIMHU
y4acTKaMH MECTHBIX THAPABIMYECKUX CONMPOTUBICHUI (BEHTHIIb, YUaCTKU PE3KOTO PACIIUPEHUS
U CYXEeHHs TpyOoInpoBoaa) 3apUKCHUPOBAHHBIE IOKa3aHUS IbE30METPOB MpPEACTaBICHBI Ha
puc. 3 u 4.
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PI/IC. 3 - HOKa3aHI/Ie HBC?)OMeTpOB Ha BCHTHUJIC PI/IC. 4 - HOKa3aHI/Ie HLGBOMeTpOB Ha

y4acTKe PE3KOTO pacCIInpEHUs
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31ech MOTEpU HAmopa M3MEHSUIUCh B 3aBUCHMOCTH OT WM3MEHEHHs pacxoja BOAbI Ha
BeHTHie ot 0,025 go 0,19 M; Ha yuyacTKe pE3KOTrO pACHIMPEHUsS NOTEPU TUIPABIMYECKHUX
conportuieHnit coctaBuwin ot 0,005 M no 0,067 M; Ha ydyacTKe PE3KOro CY>KEHHsI 3HAUCHUS
n3mensauch ot 0,002 m 1o 0,124 M.

Cratuctudeckasi 00paboTKa pe3yIbTaTOB YKCIEPHUMEHTOB ITO3BOJIMIIA BBISBUTH JIMHEHHBIC
3aBUCUMOCTH Pacxoja U BeIMYMHBI MECTHBIX THIPaBIMUECKUX

CONPOTUBIICHUN JIsS XapaKTepHbIX y4acTkoB. Tak Ha puc. 5-6 mnpelcTaBieHbI
BBISIBJICHHBIE SMIIMPUYECKHE 3aBHUCHUMOCTH pacxoja BOABl OT BEJIWYMH T'MJPaBIMYECKHX
conporuBiieHuid. Koppensuuss pe3ynbTaTtoB MCCIEAOBAHUNA OKa3alach OYEHb BBICOKOW U
BEJIMYMHBI JJOCTOBEPHOCTH aNNpPOKCUMALMU C JAHHBIMH 3aBUCUMOCTSIMHM HW3MEHSUIUCHh B
npenenax ot 0,97 mo 0,99.
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Pacxog Bogel, Nic Pacxoa Bogpl, nlc

‘ # NOTERY HA BBHTUNE ——JluHedHLii (NOTenH Ha BeNTURE) + TITEQH M PESKOM DRCL MR = THESHEA (TITEM MM DESEOM DACL HDEHKM)

Puc. 5 - MectHble moTepH Hamopa Ha BEHTUJIE Puc. 6 - MectHbie moTepu Hamopa npu
PE3KOM pacCIIMpEeHUn
Buviéoo. 1lo naHHBIM TNPOBEAEHHBIX HSKCIEPUMEHTAIBHBIX HWCCIEAOBAHUM MOTYyUYEHBI
rpaguyeckre 3aBUCUMOCTH U3MEHEHUSI BEIMYMHBI MECTHBIX THPABINYECKUX COMPOTUBICHUI OT
pacxoja BOJIbI.
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HAaCOCHBIX CTaHIMU AJid MepeKayuBaHUs CMECH BOJbI U HaHOCOB // BectHuk Kapakammakckoro
otaenenus AH PVY3. — Hykyc, 2009. — Ne 4, — C. 14-16.

2. [IpoekTupoBaHUE HACOCHBIX CTAaHIUA ¥ UCHBITAHUE HACOCHBIX YCTaHOBOK /
Peruaros B.B. u np. - M.: Konoc, 2000. — 375 c.

YK 631.6

YCTAHOBJEHUE MNMPOLIECCA NEPEPE3AHUA CTEBJEWN
rPYBOCTEBENBYATOUN PACTUTEINIbHOCTU KOBLUAMMU-
KOCUIIKAMU NOANOPHOIO AENCTBUA
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rOpU30HTAIBHBIX ApeH okoo 70000 km.
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Bonp1ioil TpyJHOCTBIO B 3KCILTyaTallid MEIUOPATUBHBIX CUCTEM SIBJISIETCS BBIITOIHSAEMbIN
€XXEroIHO 00JIbII0N 00BEM paboT 10 OUYUCTKE OTKPBITHIX APEH U KOJJIEKTOPOB OT 3aUJICHMUS,
OIUTBIBaHUS M, 0COOCHHO, paCTUTENBHOCTH. KOJIJIEKTOpHBIE KaHaAJbl 3apacTalOT 3a4acTyIO 110
BCEMY MEPUMETPY U OUMCTKA UX - YpEe3BbIUAWHO TsKenas onepauus. [Ipu 3anymeHHoM
COCTOSIHUY ¥ HECBOEBPEMEHHOH OYMCTKE KaHaJl MOKET MOJHOCTBIO IPEKPATUTH CBOIO PaboTy.
B ycnoBusix xkapkoro kinMara Ha KaHajaxX HaOJ0aeTcss HHTEHCUBHBIN pOCT
PacTUTENBHOCTH, CIOCOOCTBYIOIIEH YIPOUHEHHUIO IPYHTA HA JIHE KaHaja 3a CUeT
apMHMpOBAHUS €ro KOPHEBOU CUCTEMOM.

MenuopaTuBHblE U UPPUTrallUOHHBIE KaHaJbl 3apacTaloT, U 3TOMY IOJIBEPKEHBI HOBBIE
KaHaJlbl B HayaJbHBIA MEpUOJ 3KCIUTyaTallMy MpPH BBICOKUX TemImepaTrypax Bosayxa. Hauboisee
BpPEIHO TpPOpacTaHHWe CO JHA W OTKOCOB KaHaja BOJAHOW M IOJYBOAHOW TpyOocTebenbyaToit
pactutenbHOCTH. OHAa yMEHBIIAET )KUBOE CEYCHHE, YBETNUMBACT KOAPHUIIUEHT IIEPOXOBATOCTH,
CHI)KA€T CKOPOCTh M MPOIMYCKHYIO CIIOCOOHOCTh, YCHJIMBACTCS 3aWjieHUE, 3apacTaHue
BHYTPEHHUX OTKOCOB BBIIlI€ YpOBHS BOJbl B KaHajlax, a Takxke OepM, BHEIIHHUX OTKOCOB U
MpUJIETAIOIEN OJIOChl OTUyXkAeHUsA. BCE 3TO 3aTpyAHsSeT NOCTYN K KaHaily, CJIEI0BAaTENbHO, U
ero skcruryaraguio [1].

CkamuBaHME COpPHOM pacTUTEIBHOCTH B TEYEHUE BETETALIMOHHOIO Iepuoja Ha
BHYTPEHHUX OTKOCaXx M JHE KaHAJOB, KOIJa OHM 3aIllOJHEHBl BOJOH, SBJISIETCA OJHOW H3
CJIOKHBIX OIEepalrii TEXHOJIOTMYECKOI0 MPOoIEecca M0 YXOAy 3a MEJTMOPAaTUBHBIMHU KaHAJIaMH.

OTO CBfA3aHO C TeM, YTO Cpe3aeMasi PacTUTEIbHOCTh HAKJIOHSETCA IOJ HalopoM
JBIKYIIECS BOABI M pexXyllero amnmapara KOcwikd. [losTomy BbICOTa CTEpHU CpE3aHHOU
PacCTUTEIBHOCTH IIOCJIE IPOXOXKACHHUS PEXYILEro ammnapara OCTaeTCs BBICOKOM M BO3HHMKAET
HEOOXOIMMOCTh TIOAINOpa PACTHTEIBHOCTH TpHU ee Nepepe3aHuu. s 3TOro mpeiaraercs
PEeXYIIMI anmnapaT KOCHJIKH ¢ HECKOJIbKUMH JI€3BUSIMH (HOKaMHM) (cM. puc. 1.).

Ha cxeme nokazano no ogHomy Je3Buro pexyuero I u nportusopexyumero II Hoxein. Tak
KaK B Ipoliecce pe3aHusi o0a HOKa BBINOJHAIOT HA y4YacTKax pe3aHHs KaK pexyllylo, Tak U
MPOTHUBOPEKYIIYIO (QYHKIINIO, Ha3BAHUS «PEKYLIUI» U «IIPOTUBOPEKYIIUI» YCIOBHBHI.

JluHeitHass CKOPOCTh JIOOOM TOYKM Vi OyAeT CKIaAbIBaThCsI W3 HOPMAaJIbHOM
v, =R, -w-cos(a,,, +y,) u TaHreHUMANbHOH, v, =R, -@w-sin(a,,,, +7,) 34ech R;- paccrosiHue

OT OCH BpAILEHUs HOXKEN 10 paccMaTpUBAEMOM TOUKU; (Olyer + Vi) - YTOJI MEKIY Vi U Vyi.

[Ipu 5TOM KO3 PUIIMEHT CKONbKEHHS B 000N TOUKE HAXOAUTCS B MPSIMOM 3aBUCUMOCTHU
OT yrja YCTaHOBKH JIE3BUS Oycr M TIOJIOKECHHS CTEONsI Cpe3aeMoil pacTUTENBHOCTH I10
OTHOILIEHUIO K OCH BpalleHus, T. €. 3(DEKT CKoNb3dlero pezanus Oyaer TeM Ooiblle, 4em
0JIMKE K OCH BpPAILIEHUSI CPE3aeMbIil CTE0Eb U UYEM OOJIBIIIE Olycr:

gi :vti /vm' :tg(aycm +7/l) (1)

N3 Bripaxkenus (1) cnemyer, 4TO MUHUMAJIBHBIN KO3 GUITUEHT CKOIBXKEeHUS ripu Vi = 0, T.
€. B Touke A - nepudepuitHoi 30He & = tg Oycr.

C yMEHBUIIEHHEM PACCTOSAHUS OT CPE3aeMOM PACTUTEIBHOCTH JO OCH BpAIICHUS HOMXKEU
3 deKT CKONB3AMIEro pe3aHus YBEJIMYMUBACTCS U B TOUKE B, Ommkaifiieldd K OCU BpalleHUs
MPUHUMAET MaKCUMaJIbHOE 3HAUCHHE:!

gi = tg(aycm +7max )5

TA€ Ymax - MAKCUMaJIbHBIA YTOJ MOBOPOTA, IPU KOTOPOM IPOUCXOJMUT MOITHOE Cpe3aHUe
cTe0JIs1, HaXOIAIIETOCS HA MUHUMAJIbHOM PAacCCTOSIHHHM OT OCH BpaIllCHHs HOXeH [2].

Ecnu kosdduiivuenTsl TpeHus pexylero U MPOTUBOPEKYIIETO JE3BUN paBHBI, TO IS
HaKJIOHHOTO Cpe3aHMs, KOT/ia HalpaBJICHUE MEPEMEICHUs JIE3BUs COBMAJAET C HaIpaBJICHUEM
paBHOJEHCTBYIOIIEH HOpManbHOTO P, u TaHrenuaipHoro P, pgaBineHudd (T. €. HeT
MPOCKANL3bIBaHUSL CTEOJISI MO OTHONICHUIO K PEXYIIMM KPOMKam), JOJKHO OBITh BBHITIOJIHECHO
yCJIOBHE
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AotV max < X125 0, )
JUTSL CKOJIB3SIILIETO Pe3aHus
Ay F Vs > X1 2> 0, (3)

rae @—yrojl TpeHus cTebis O pexyllyl KpPOMKY JIe3BUs, YCTaHOBJIEHHBIN
IKCTIEPUMEHTATBHO, KOHKPETHO IS TOM WU MHOM PACTUTENHHOCTH C ONpPEeICHHBIMH (DU3UKO-
MEXaHUYECKHUMU CBONCTBAMHU.

Puc. 1 - Cxema pexy1ei mapsl KOCUIKH TOATOPHOTO JEHCTBUS

Jlns HaAKIOHHOTO U CKOJB3SIIETO pPE3aHMsl CYLIECTBEHHOE 3HAY€HUE HMEET Yroll
YCTaHOBKH JIE3BUM HOXKaA.

PaccmarpuBas tpeyronbHuku OAC u BOC (cm. puc. 1) u nepaBenctBa (2) u (3),
oTmpeJieNisieM yroll yCTAHOBKH JIE3BUM:

MIPU HAKJIOHHOM PE3aHUU

. [ sin@R__.
o, ~<arcsin ST P min , 4)

yem
max

IIPU CKOJIB3SILUEM PE3aHUU
. [ sin@R__
o, > arcsin St Pmin. , (5)

yem
max

[Ipu sToM ko3 duKeHT TpanchopManuu yria 3aTOYKU 3 Je3BUIA U3MEHSETCS MO JUITMHE
peXyIIEel KPOMKH JIE3BUS U ONPEACIASTCS ISl KaXKJOW TOYKH i.
k _ ﬂ_ﬂ, _ IB_GFCtgl_tgﬂCOS(aycm +7/1)J
S B ’

rae Pi — TpaHcHOPMHUPOBAHHBINA YTOJ 3aTOYKH B JIFOOOM TOUKE JIE3BUS:

B = arclg[tgﬁ cos(a,,, +7; )J

Takum oOpa3om, TpaHcopmanus yriia 3aTOYKH JIE3BUS B PACCMATPHBACMOM PEXYILIEM
anmapaTte HEOJMHAKOBa IO [UIMHE PEeXYIed KPOMKHM W YroJ 3aTOYKH YMEHBIIAETCS OT
nepudepuu
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B, = arcig(igfcosa,,,)
K LIGHTPY BpalIeHUS
By = arctg|igBcos(a,,, + ¥ )

Koaddunment rpanchopmanum yrira 3aTOUKH U3MEHSCTCS OT niepudepun

i< B-PB, _ ﬁ—arctg(tgﬂcosaycm)
i p p ’

K [IEHTPY BpallleHUs

i - LB-5. _ ﬁ—arctg[tgﬂ cos(aycm + ¥ )J
' B p

[Ipu cxomb3siieM W HAKJIOHHOM PE3aHHHM CEUCHHS PEXYIIeH KPOMKH W HAIPABICHUS
JBIKEHUS JIF000M €ro TOUYKU B MaTepuall TpaHC(HOPMUPYIOTCS, TpuodpeTast GpopMy MpOaA0ILHOTO
OTpe3Ka AJUTUIITUYECKOT0 YCEUeHHOT0 KoHyca [3].

BriBoBI

1. KoophunmeHT CKONMBKCHUS paccMaTpUBAEMOro PEXKYIIETro armapara HaXOJUTCS B
JUHEHHOW 3aBUCHUMOCTH OT YyTrjla YCTAHOBKU JIe3BUS M TIOJIOXKEHUS CTeONsl cpe3aemMoit
PaCTUTEIFHOCTH IO OTHOIICHHUIO K OCH BpaIIeHUsT HOXeH. DP(HEKT HAKIOHHOTO M CKOJIB3SIIETO
pe3aHus TEM BHIIIE, UeM OJMKe K LIEHTPY BpalleHHs cpe3aeMblil cTe0eb.

2. ®opmyibl (4) u (5) onpenenstoT XxapakTep MOAMOPHOTO pe3aHusl.

3. Koapdunuuent tpanchopmaiuu yriia 3aTOUYKU JIe3BUS UMEET JMHEHHYIO 3aBUCUMOCTH
OT TIOJIOKEHHUSI CPE3aeMOM PaCTUTEIBHOCTH, YBEIWYUBASCH MPH YMEHBIICHUU PACCTOSIHUS OT
cpe3aeMoii pacTUTENBbHOCTH J0 OCH BpaIl[EHUS.

b
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TEXHONOIMMYECKUE CXEMbI AN OOHOKOBLLUOBbIX
YHUBEPCAIbHbIX TMOPABITMYECKUX 3KCKABATOPOB C
KOBLLOM - KOCUITKOU

A.P. Mypamos, O.A. Mypamog
CAHHUHUPHU

Bonpmioit 00beM pydHBIX pabOT TO OKAIIMBAHWIO JHA W OTKOCOB KOJUIEKTOPHO-
JPCHAXHBIX KAHAJIOB IPH YACILHOM 0ObeMe BBIGMKH IpyHTa 10 0,5 M° HAa OJMH METp [UIHHBI
oOpabaTteiBaemMoro kaHaima (pa3paboTKka TpPyHTa OJIHOKOBIIOBBIMH JKCKaBaTOpaMHU C
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obopyioBaHHEeM OOpaTHas JIONaTa) BBI3BAT HEOOXOIUMOCTH CO3JIaHMS CIEIHUAIBHBIX KOBIIOB-
KOCHIIOK.

IM'mapaBnuueckue OJHOKOBILIOBBIE JKCKABaTOPhI, 3aMEHUBIIME B CTPOUTEIbCTBE
9KCKaBaTOPhl C MEXaHUYECKUM MPUBOJAOM, UMEIOT MIUPOKYI0O HOMEHKJIATYPy CMEHHOTo pabodero
obopynoBanus W pPabOYUX OPraHOB, XOPOIIHWE SPrOHOMHUYECKHE TOKa3aTelnu. | MapormpuBo.
JKCKaBaTOpPOB O0OECIEUUBAET COBMEIICHHE Omepanuil pabodyero IUKIa Cpe3aHus U IKCKaBalUU
rpy0ocTeOebuaToil pacTUTEILHOCTH C CEYCHUS, YBEIIMUMUBAs TEM CaMbIM MPOU3BOJIUTEIBHOCTD
U MJIABHOE PEryJIMpOBaHUE JIBIXKEHUI pabodyero oprana, 4to mo3BoJIsSeT TO0CTUYh 00Jiee BHICOKOM
TOYHOCTH MPU OKAITMBAHUU KAHAJIOB.

Opranuzanuu padboOT SKCKaBaTOpaMH B 3a00sIX pa3IMYHOTO Ha3HAUCHWs, BKIOYas U
OYHMCTKY KaHAJIOB KOJIJIEKTOPHO-IPEHAXKHBIX CUCTEM, MOCBSIIIEHO MHOXECTBO HCCIICIOBaHUMN.
OnHako BOMPOCH OpraHu3alud pPaboOT 3KCKAaBAaTOPOB C KOBIIOM-KOCHJIKONW TMpPU OUYUCTKE
CYHIECTBYIOIIMX KAHAJIOB KOJUJIGKTOPHO-IPEHAXKHBIX CHUCTEM elle Majlo usydeHol. U
PEKOMEHJIallMii MO0 UX BBICOKOMPOU3BOAUTEIBHOMY MNPUMEHEHHIO, a TaKXKe pPalHoOHaIbHOU
TEXHOJIOTUICCKON CXEMBI pa0OThI, B IUTEPATypE HE HMEETCSI.

[Ipu KanuTalIbHOM U TEKYIEM PEMOHTAX KaHAJOB KOJUIEKTOPHO-APEHAKHBIX CHUCTEM, UX
PEeKOHCTPYKIMU  (YIIUPEHUU, YIAyOJIeHWH), a TakkKe TMEepPUOJUYECKON  OYHCTKE OT
rpy0ocTebenbuaToil pacTUTENBHOCTH MPUMEHSIIOT OJHOKOBIIOBBIE JKCKaBaTOPBI ApariaiH,
oOpaTHas Jiorara, a Takke CIelHalbHbIe KOBIIBL. Kak MmpaBUiio, TPYHT ¢ PACTHUTEIHHOCTHIO H3
pyclla BEIHUMAIOT METOJOM IOINepeyHOoil pa3paboTKH MpHU IBMKEHUU JKCKaBaTopa mo Oepme
KaHaia. DTOT CIOCO0 YacTO MPUMEHSIIOT Ha MPAKTHUKE, HO OH HE BCETa ONpaBlbIBacT cels, Tak
Kak BO MHOTHX CIydasiX JOINYCKAalOTCS HapylleHWs MapaMeTpoB KaHana. Kpome Toro, oueHb
BEJIMKU 3aTpaThl BPEMEHU Ha LMKJ SKCKABaIlUU. JTO YXYJIIAET KaYeCTBO PEMOHTHBIX paldOT H
CHUKAeT BBIPAOOTKY THAPABIMYECKUX JKCKABATOPOB IMPU HErapaHTUPOBAHHOCTH MOBTOPHOTO
3apacTaHusi B TEUEHUE TOTO e ToJia.

dopMyna TEXHUYECKOW MPOU3BOJUTEILHOCTH JKckaBaTtopa [/, TOKa3bIBaeT, Kakue
(aKTOphl CYIIECTBEHHO BIUAIT HAa MPOU3BOJUTEIHLHOCTH OJIHOKOBIIOBHIX SKCKaBaTOPOB C
KOBIIOM-KOCHJIKOM.

3600
11, = T -Fk, (1)

rae T;—TpoAOTKUTEIHLHOCTh IIUKIIA TAHHOTO dKCKaBaTopa B KOHKPETHBIX YCIOBHUAX PadOTHI, C;
F-mutomanpe ckamuBaHus 3a OJUH pabOvUil ITUKII, M2; k,—x03(pULUEHT 3aBUCALINI OT CTENEHU

3apacTaHusl.
3Has TEXHUYECKYIO MPOU3BOAUTEIHHOCTh, HETPYAHO OMPEASTUTh M AKCIUTYaTallHOHHYIO
MIPOU3BOIUTEIHLHOCTD 32 CMEHY, BBOJISI IOMPABOYHBIE KOA(P(OUIIMEHTHI HA CTETICHh HAIIOJHCHUS
KOBIIIA-KOCWIJIKH, HAIMYUS BOJBI B KOJUIEKTOPE U MHTEHCHUBHOCTH HUCIIOIB30BaHUS IKCKaBaToOpa ¢
KOBIIOM-KOCHJIKOH 3a cMeHy. M3 mpuBeneHHOW (GOpMyIbl BHIHO, YTO MPOU3BOIUTEIHHOCTH
OJIHOKOBIIIOBBIX 9KCKaBaTOPOB C KOBIIIA KOCUJIKOHM B OMPEIENIEHHBIX YCIOBUSIX (PEKUM pabodero
BpEMEHH, CTENEHb 3apacTaHus M Jp.) HAXOIUTCS B MPSIMOW 3aBHCHMOCTH OT IIMPUHBI 3aXBaTa
(reoMeTprUUYeCKNX TMapaMeTpOB KOBIIA KOCHIKH) W B OOpaTHOM — OT MPOJOJDKUTEIBHOCTH
pabouero mukia. C yBelIWYeHHEM IMPOIOJDKUTEIBHOCTH padoyero IHMKiIa MPOU3BOAUTEIHFHOCTD
CHUXKAETCA, W HAo0OpOT, T.e. TEXHOJIOTHMYECKHE TapamMeTphl HANmpsAMYyI0 BIUSIOT Ha
ce0eCTOMMOCTh OKAIlIMBaHHUS KaHAJIOB. B CBSI3M ¢ 3TUM MPOU3BOIUTEIHHOCTH OJHOKOBIIOBBIX
JKCKaBaTOPOB C KOBIIIOM-KOCHJIKOHM, UCIOJIB3YEMbIX MPU OKAIIMBAHWU KAHAJOB KOJJIEKTOPHO-
JIPEHAKHOU CETH, KpOMe OopraHu3anuu OecnepeOoitHoi paboThl UX B TEUCHHE paboUvero ce3oHa,
MOXHO TIOBBICUTH MTYTEM:
- paIMOHANILHOM OpraHM3auHu PaboThl HIKCKaBaTOpa C KOBIIOM-KOCHIIKOW B 3a00€, TO €CTh
MPUMEHEHHS] ONTUMAJIbHON TEXHOJIOTMYECKON CXEMBI, COOTBETCTBYIOIIEH TaHHBIM YCIOBHUSIM
KOJUIEKTOPHO-JPEHAXHOTO KaHAJa;
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- I3MEHEeHUsT Buja pabOThl M Ha3HAYCHUs, KOHCTPYKIUH (OPMBI KOBIIA-KOCHIKH H
JAy4ylIero MPUCHOCOOJNIEHHs ero Ui  OKallMBaHMs KaHala OT TIpybocrtebenbyaTon
PacCTUTEIBHOCTH.

PanmonanbHasi opranusaius paboThl SKCKaBaTopa MpU OKAIIMBAaHUU KaHAIa 3aKITI0YaeTCs
B ONpEJEICHUH MECTa €ro B 3a00€ C TaKMM pacdyeToM, YTOOBI 3aTpaThl Ha OJWH ITUKJI PAOOTHI
OBLTM MUHUMAIBHBIMHU, a TaKke 00ecredyrBajIoCch XOpOIIee KadecTBO paboT u Oe30macHbIe
Metonsl Tpyna. Ilpu ouncTke, OKallMBaHUM, KalWTaJbHOM M TEKYIIEM PEMOHTE KaHAJIOB
MMOBCEMECTHO TMPUMEHSETCS TMomepedyHas paspadoTka. [ias TpaHCOPTHPOBAHHS CpE3aHHOU
pPacTUTEIBLHOCTH B OTBaJ IiaTopma moBopaunBaeTcss B cpeaneM Ha 60-180° B 3aBHCUMOCTH OT
pa3sMeEpPOB PEMOHTHUPYEMBIX KOJUIEKTOPHO-IAPEHAXKHBIX KaHAOB W TUIOMIAAN pa3padaThiBaeMOro
cedyeHus. 3aTpaThl BpeMEHHM Ha paOouuil LUK MPH OYUCTKE 3HAYMUTENHbHO OOJIbIIE, YeM IpHU
TopuoBoii cxeme. [logcunTano, 4To MO 3TOM MPHUYMHE 3a CMEHYy TepseTcs Oonee 1/3 pabouero
BPEMEHH M 3TO CHMKAET MPOU3BOJAUTEIIBHOCTh 3KCKaBATOPOB C KOBLUIOM-KOCHJIKON HAa PEMOHTHO-
BOCCTAaHOBHUTENBHBIX paborax. Eciu mpuHATH yCIOBHO, YTO 3aTpaThl BPEMEHU Ha Cpe3aHue
pPacTUTENBHOCTH M HAIlOJHEHUE KOBIIA-KOCWJIKU, a TaKXe pasrpy3Ky B OTBaJl — BEJIUYHHBI
MOCTOSTHHBIE JIS JTAaHHBIX YCJOBHM W 3aBUCAT OT KBaJIU(PUKAIMK MAIIMHUACTA, TO oOOIIas
MPOJOKUTENBHOCTh PAab0Yero NHKIa OJHOKOBIIOBBIX JKCKAaBaTOPOB C KOBIIOM-KOCHJIKOM
3aBUCUT OT yIJIa MoBOpoTa ero miargopmbl. [lpu yBenuyeHuM yriia moBopoTa MIATHOPMBI
YBEJIMYUBACTCS U BpeMs pabouero mukia (taods. 1).

Tabmuima 1 — [IpoaoKUTENTEHOCTS OJTHOTO IUKJIA PAa0OTHl OJJHOKOBIIOBEIX IKCKaBaTOPOB
o *
C KOBIII KOCHJIKOM B 3aBUCUMOCTH OT YIJia TOBOPOTA IIaThOPMBI

Yrou PaGouee yroxn Pa6ouee
IIOBOPOTA

DKCKaBaTOPhI ITOBOPOTA obopynoBaHue, | DKCKaBaTOPHI HaTdOpMBI obopynoBaHue,
maaThOpPMBI, TPaJ | KOBII-KOCHJIKA rpa;[p > |  KOBII-KOCHJIKA

20-2621 90 16 D0-4225 90 15

135 19 D0-4121 135 18

150 20 150 19

180 22 180 21

30-3225 90 17 HXW230 90 16

30-3122 135 20 HXW230LC 135 20

150 21 150 24

180 23 180 28

[InoTHOCTH  3apacTaHusi B  pyciie  KOJUICKTOpA  yYHTHIBACTCS  YMHOXCHUEM
MPOJIOJKUTEIILHOCTH IIMKJIa Ha KOA(pHIIHEHT.

Yron moBopora miuaTdOpMbl 3KCKaBaTOpa 3aBHCHT, IMPEXIE BCEr0, OT MECTa ero Io
OTHONICHHIO K 320010 M yJIEIbHOU TUIOIAau 3apactanus. [Ipy okanmBaHUU KaHAJIOB YKCKaBaTOP
C KOBIIOM-KOCHJIKOH, KaK MPaBWJIO, MEPeABUTaETCA M0 OepMe KaHaja U Cpe3aeT paCTUTEIbHOCTh
no 6okoBoi cxeme. OAHAKO B MOCJEIHHE TOIbI B CBA3U C PACIIMPEHUEM PEMOHTHBIX PaboT
ONBITHBIC MCXAaHU3aTOPbl IMPHUMCHSIOT HOBEUININE TEXHOJIOTHYECKHE CXeMEBI. B »TOM ciiydyae
MECTO JJIsSI 9KCKaBaTopa BHIOMPAIOT HEMOCPEICTBEHHO B PyClie CYHIECTBYIOIIETO KOJIJICKTOPA.
DTO TMO3BOJISET COKPATHTH MPOIOJDKUTEIHLHOCTh ITUKJIA 332 CYET YMEHBIICHHs yIJIa MOBOPOTA
m1aTGOPMBI IKCKABATOPa C KOBIIOM-KOCHIKOHM. KpoMe TOro, JOCTUTAIOTCS JTyUIIHe YCIAOBUS IS
Cpe3aHusl PACTUTEIHLHOCTH.

[Ipn mHOOBIX TEXHOJNIOTMYECKHX CXeMax oTBajl (MECTO BBITPY3KH CpE3aHHOMN
pPacTUTENFHOCTH) JOJDKCH pacrojiaraThCsd Kak MOXHO Oirbke K OpOBKE KaHaja, YTOOBI
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YMEHBIIUTh PacCTOSHUE TPAHCIOPTUPOBAHUS CPE3aHHON pPAaCTUTENIBHOCTH, TOTAa Yol MOBOPOTa
mathopmel OyAeT MUHUMAIBHBIM (pHC. 2).

Pa3mepbl MecTa BBITPY3KH CpPE3aHHOM pPAaCTUTEIBHOCTH W YIJIa MOBOPOTa IUIAT(HOPMBI
9KCKaBaTOpa ¢ KOBIIOM-KOCHIJIKOM B3aUMOCBSI3aHBbI.

MaxkcuManpHBI yroj TOBOpPOTa MIATGOPMBI IKCKABaTOpa C KOBIIOM-KOCHIJIKOM ISt
BBITPY3KM B 3aBUCHUMOCTH OT I1apaMEeTpOB CKAlllMBA€MOI'O CEYEHHUS KOJJIEKTOPa MOXHO
ONpPENIENUTh CIAeAYIOINM IyTeM. B coorBeTcTBUM € (puc. 1.) ycTaHaBIMBaeM 3aBUCUMOCTH:

A=Rsin(y- 90°) ()
A=a+c-D 3)

rae A — paccTOsHHE OT OCH ABIKEHHUS JKCKaBaTopa C KOBIIOM-KOCHUJIKOM IO IIEHTpa
MOJIOCHI BBITPY3KH PACTUTENBHOCTH; DD — paccTOsIHUE OT OCH JIBIXKEHHS dKCKaBaToOpa 10 OpOBKH
KOJUIEKTOPA; Y' — MaKCUMAaJIbHBIM YToJl TOBOPOTA MIATPOPMBI SKCKABATOPa ¢ KOBIIOM-KOCHIIKOH.
[ToacTaBnsis 3HaueHUs A U @, IOTYYUM:

F
—+c—-D
at+tc+D \iga 4)
R R '

6bl2 8ble

sin(y —90°) =

3nauenue D=0,51U5+Y, rne Ur—1mmupunHa xo/1a 3KCKaBaTopa; ¥Y—MUHUMAIbHO JOMYCTUMOE
paccTosiHHE XOJla JIKCKaBaTopa 10 OpPOBKH KOJUIEKTOpA, OMpENeNseTcs ISl KaXJAoro THIa
JKCKaBaToOpa B OTJAEIHLHOCTH M 3aBUCUT OT IIMPUHBI XOJ1a U YCIOBUI 0€30mMacHo# ero paboThI.

[To ycnmoBusiM TEXHUKH O€30MACHOCTH MPH PEMOHTE M OYKMCTKE OCYIIMTEIBHBIX KaHAJIOB
3HaueHUe Y NOJDKHO OBITh He MeHee 0,5 M.

[llupyaa ocHOBaHHWS OTBajla 3aBUCUT OT o0OBeMa (Maccel) yKIIaJIbIBaeMOM
pPacTUTEIbHOCTH.

' Maw-."_m.lmnhnmlh VPR

?1—" z .
== ¥ 2 ST BOIB! M/ CRAI0M KAMBILIE
= | =+ | %% ; )
3 % o HOMUWHANGLHER YRODEHL
J|5 4 Te. BO0b D KORNEETOpE
-_— . .
i rT T WHAHMMR MR YO

e DOfIE HA CEA0M KLU

Puc. 1 - Texnomorudeckas cxema JJsl ONIPEACICHUS TapaMeTPOB OOKaITUBAHUS
Yron mnoBopora miIaTGoOpMBl IKCKAaBaTOpa 3aBUCHUT, TMPEXAEe BCEro, OT MecTa
PaCIIONOXKEHUsI €r0 MO OTHOLIEHHIO K 320010 M MapaMeTpoB MONEpedyHoro koiiekropa. [lpu
OKAIIMBAHUHU KOJUIEKTOPHO-IPEHAXKHBIX KaHAJIOB 3KCKaBaTOp, Kak MPaBUIIO, MEPEABUTACTCS IO
OepmMe KaHalla U BHIKAIIMBAET PACTUTEIBLHOCTH IO OOKOBOM cXeMe.
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Puc. 2 - TexHonorndeckas cxema JJIA OIIPpEACIICHUA TapaMETPOB OKAIIMBAHUA

[Ipu nrOOBIX TEXHOJNOTHMYECKHUX CXEMaX MECTa BBITPY3KH CKOIIEHHOW pPacTUTEIbHOCTU
(kaBasbep) MOJKHBI pacrojiaraTbCsi Kak MOXHO OJmKe K OpoBKe KaHayia, 9YTOOBl YMEHBIIUTH
paccTosiHUE TPAHCIOPTUPOBAHUS CKOIICHHOW PACTUTENBLHOCTH, TOTJa Yrol IOBOPOTa
maTGopmel Oy1IeT MUHUMATHHBIM.

BrnussHue yrioB moBopoTa B IUIAHE M CTENEHH 3apacTaHUs MOXHO Yy4ecThb TpH
OTIpEeICIICHUN MTPOJOJKUTEIEHOCTH padovero mukia mo Gopmyse:

T,=t, (AK.n*tBK,), %)

rae f, - pacueTHas MPOAOJKUTEILHOCTh pabouyero IUKIa B YCIOBUSX, NMPUHATHIX 3a
sTajoH (l-cTeneHpb 3apacTaHus AHA, T.€. KOJIMYECTBO IpyOOCTeOebuaToil pacTUTEIHLHOCTH Ha 1
MZ-I[O 70 mrt.); A - IPOJODKUTEIBHOCTh KOIIEHUSI M BBITPY3KH, B JOJISIX €IMHHUIBI OT OOImIeH
MPOJOKUTENBHOCTH IUKIA; B - TO e, s MPOJOHKUTEIBHOCTH MOBOPOTOB (3HaueHust 4 u B
kosiebmrotes ot 0,35 1o 0,65, mpuyueM 1Jisi KOBIIOB-KOCHJIOK MaJlOW MTMPUHBI 3aXBaTa U CKOPOCTH
pe3anust mpeoOaagaeT M0Jsl, MPUXOASIIAICS Ha KOIICHHE U BBITPY3KY, a JUIsl KOBIIOB-KOCHJIOK C
IIMPUHON 3axBaTa 3 M U OoJiee, a TaKKe CO CKOPOCThIO (KOIICHUs) pe3aHus 0ojiee 4eM CKOPOCTh
NBIDKCHUSI PYKOSTH DKCKaBaTopa - JOJsl, Majaromias Ha MoBOpoThl). K., - KodduimeHr,
XapaKTepU3UPYIOIUA U3MEHEHHUE MPOJOJKUTENIBHOCTH ONEepaluil KOMIEHUS U BBITPY3KH IpU
nepexoJie OT OJTHON CTENEeHH 3apacTaHus K APYroi (OmpeaensieTcsl OMBITHBIM MyTeM).
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PACYET BPEMEHU NMPOMbIBA BEPXHEIO BbE®A
PABATXOOXWHCKOIO rmaPOY3J1A NMPU PA3JTNYHbIX
TMMAPOJIOTMYECKUX YCNTOBUAX
(Ha npumepe BepxHero 6beda PaBaTxomXMHCKOro rugpoysna)

3.K. Kan, A.C. baoanoe
THUM

Maskyp makonada euOpomexHux UHWOOMAAPUHU IOKOPU KUCMUHU 2UOPABIUK MO3AIAUL
xucobnawt ycyau oepunean. bepunean ycyn mozanaut yuyH Kepakiu 6akm 6d capru xucooaau
umkonunu 6epaou. “Typ6o I[lackane 7.0” muiuoa Komnviomep NpocpaAMMACU 84 AN2OPUMM
my3u6b uuxunead. Maeocyo ycyn ounam Pasamxoodoica ecudpoyzenu iokopu Oveu moszanau
MUCOTU XUCOOU KYPUD YUKUNSAH.

B cmamve npeonacaemcsa memoo pacuema 2udpasgiuieckoco npomwvleéa eepxue2o Ovegda
2uopomexnuyeckux  coopydicenu.  Ilpednacaemviii  mMemod  nosgoisem — paccuumanv
Heobxooumbvie 05l npomviéa epems u pacxod. Cocmasien ancopumm u NpocpaMma Ha A3blKe
«Typoo Ilackanv 7.0». [lokazan npumep pacuema ons Pasamxooscunckoeo euopoysia npu
PA3TUYHBIX 2UOPOTIO2UHECKUX YCLOBUSIX.

Aim of this paper is to present method of computation of upstream hydraulic washout.
This method enables to compute such parameters as washout time and discharge. An algorithm
and a program for PC in Pascal 7.00 have been composed. The computed results on Ravathoja
hydraulic structure are present.

BonbmMHCTBO BOAOXO3SAMCTBEHHBIX OOBEKTOB HMPPUTALMOHHOTO HA3HAYCHHS HAIICH
PecnyOmuku Oputn mocTpoeHbl 50-60 jeT Ha3zam M K HACTOSIIEMY BpeMeHH (U3UYECKH |
MOpaJIbHO YyCTapenu. OTO BBHI3BIBACT OMNpEJeTCHHbIE TPYAHOCTH B HOpPMalIbHOU pabote
BOJ103a00PHBIX COOPYKEHUH, OCHOBHOE Ha3HaU€HHE KOTOPBIX — TrapaHTUPOBAHHBIN BOJ03a00p
CBOOOJHOW OT HAHOCOB BOJIBI B MPPUTAIIMOHHBIE CUCTEMBI. PaBaTXOKUHCKUI TUIPOY3eNl OBLI
noctpoeH B 1929 r. HecmoTpsi Ha HEOAHOKPATHYIO PEKOHCTPYKIIMIO, OCTaJlCs Psa Ipobdiiem
OKa3bIBAIOIIUX HETaTUBHOE BIUSHUE HAa HOPMaJIbHYIO padoTy ruapoysna. B miane GopbObI ¢
HETaTUBHBIM BO3JIEUCTBUEM MPOUCXOMSAIINX PYCIOBBIX IMPOIECCOB B Obedax BaKHOE MECTO
3aHUMAaeT pAIMOHANBHBIA PEXUM OHKCIUTyaTalldd TUApoy3na (M B TEpPBYIO OdYepelb
CBOEBPEMEHHAsS U OTIEpaTUBHAS MPOMBIBKA BEPXHETO Obeda).

B ycrnoBusix skcmiiyatanuu 0T 00CIIyKUBAIOIIETO MepcoHana TpedyeTcss OBICTPBIA pacdeT
MPOMBIBA U 3aWJICHUS BepXHETO Obeda 0e3 0co00 CIOKHBIX BBIYUCIUTEIBHBIX M TpauiyecKux
pabot, yToOBI XOTsI ObI MPUMEPHO YCTAHOBUTH MPOJOIKUTEIBHOCTh U IJTUHY PACIpPOCTPAaHEHUS
MPOMBIBA JJIsI yJlaJeHus TaHHOro o0beMa HaHocoB. Hanbomnee n3BecTHbIE U YaCTO IPUMEHAEMbIE
METOJbl, OCOOCHHO METOABl THUIPOAMHAMHUYECKOro HampaBieHus (Meroaslt W.U. JleBu,
M.A. BenukanoBa, A.U. I'onuapoBa, K.W. Poccunckoro-/{e6onbckoro u 1p.) mpu perieHUH
Jaxe Uil TUTOCKOM 3a/laud MPUBOJAT K CIOKHBIM MaTeMAaTHYECKUM BBIPAKEHUSIM, OTHUMAIOIIUM
MHOT0 BpeMeHH. [IpruMeHeHre KOMIBIOTEPHBIX CPEJICTB MO3BOJISIET PEUIUTh 3Ty mpobiemy. [lpu
pacueTe MpoMbIBa 32 OCHOBY Opaniach TEOPHUS MEIJICHHO U3MEHSIOMIET0Cs ABUKEHUS KUIKOCTU B
pa3MbIBaeMbIX pycnax, npemimoxkenHas mpod. W.W. Jlesu [JleBu, 1957r1.] m wmeromuka
A.M. Myxamenosa [Myxammenos, 1976 r.].

OCHOBHBIC JOMYIICHUS:

1) pacxon BoIbI B Tipefiesiax KOPOTKOTo nHTepBana BpemeHu AT mocrosiHeH: Q = const;

2) pyci0 UMEET MOCTOSHHYIO MUPUHY U MPSIMOYTOJIBbHYI0 (OPMY, pa3MbIB JHA MPOTEKACT
PAaBHOMEPHO MO BCel MIMPHUHE pycia IPH HEM3MEHHBIX Oeperax;

3) B Teuenue Bpemenu AT kpuBasi CBOOOHON MMOBEPXHOCTH OCTACTCS HEU3MEHHOM.
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N.N. JleBu paccMaTpuBaeT MOTOK HAXOASIIMMCS B YCIOBHSX MEIJIEHHO U3MEHSIOIIETOCS
pexunMa, T.€. IOTOK pacCMaTPUBAETCS KaK OJHOPA3MEPHBIN U TUAPABINYECKHAE 3JIEMEHTHI TIOTOKA
h, b 1 v 3aBHCIT TOTBKO OT KOOPJIWHATHI JJIMHBI S U OT BpEeMEHH t. 3ajmada pemaercsl myTeM
MOCJIe0BATEIHLHOTO TPUOIMKEHUS.

OCHOBHBIC ypaBHECHUS:

1) ypaBHEeHHE HEPABHOMEPHO MEIJIEHHO U3MEHSIOMIET0Cs ABUKEHUS KUTKOCTH;
2) ypaBHEHHE pa3MbiBa pycia B popme, nannou npod. 1U.N. Jleu;

3) ypaBHEHHE pacxo/ia HAHOCOB.

Onbitet .U JleBu, A.M. Myxamenona, @.III. MyxamemkanoBa u JIp. MOKa3ajlh, 4YTO
pemaroniue $hakTophl, ONpeaesionre JIUTeNbHOCTh TpoMbIBa [ 1, 2, 3]:

- BEJIMYMHA TIPOMBIBHOT'O Pacxoa;

- IOHIKEHHE YPOBHSA B CTBOPE MEPETOPaKUBAIOIIEH MIIIOTHHBI,

- 00beMBbI HAaKOTUICHHBIX HAaHOCOB;

- TeOMeTpUYeCcKasi KpyIMHOCTh OTI0KEHUI U UX HEOJHOPOTHOCTE;

- KOHIIGHTpAIUs JOHHBIX HAHOCOB B €CTECTBEHHOM TOTOKE;

- IPOJOJIbHBIN YKIIOH JHA pyciia PEeKu;

- KpUBH3HA MOABOJSILETO pycia U T.A.

IIpu pacueTax NMpPakTUYECKH HEBO3MOXHO YYeCTh BCE ATH (PAKTOPHI B JOJKHOU Mepe.
[TosToMy B pa3iMYHBIX METOJUKAX MHOTHE (AKTOPHl YUYUTHIBAIOTCS 4Yepe3 SMIUPHUYECKHE
koa¢pdunmentel. CxemMa MPOMBIBA CIEAYIONIAas: KOJIUYECTBO BBIMBITHIX TMOTOKOM HAHOCOB M3
BepXHETO Obeda Mo JJIWHE B CEUCHUHU 1-1 TONIMMHOIO p JOJDKHO OBITh paBHO 00HEMY HAHOCOB,
BBIHECEHHBIX B HIDKHEM Obede uepes ceuenue 2-2 3a Bpems dt paBHO:

Y*q we dt =y' *B*p*dx, (1)

rae B — mupuHa pycina, ¢ , — pacxoj HaHOCOB.

Tak Kkak cocTaB HaHOCOB COAEPKUT 3HAUYUTEIBHOE KOJHUYECTBO I'PABEIHUCTO-
TaJICUHUKOBBIX (QpaKIui, NepeMeIlaIuXcs M0 JIHYy pycla, TO B KadecTBe (HOPMyJbl s
OTIpe/ieNIeHUsl pacxoja HaHOCOB MpuMeM (opmyity, npenioxkennyro B.C. Knopozom:

qe=q*y((u-up)/3.5wo)" *(d/h)"*, (2)

nocie mnpeoOpa3oBaHUN UM COOTBETCTBYIOIIETO HWHTETPUPOBAHUS OBUIO MOJYy4YEHO
BBIpaKCHHUS I ONIpENEICHUA t:

1 [ D Ge=i)LASh—hy)
Ad(ik_in) D_(ik_in)L D(D_(lk_ln)L

)

rie Aq = (/') AQ9*(2g)°, u D=py+1.5h,, — hs,

Jlist  pacdera TmapaMeTpPOB  THAPABIMYECKOTO IMPOMBIBA  KapMaHOB-OTCTOWHHKOB
WCIIOJIB30BAIUCh T€ K€ UCXOAHble ypaBHeHus M.U. JleBu, HO B kauecTBe (GoOpMyJbI pacxojna
HaHOCOB HcIoib3oBasiack popmyna M.B. Eruazaposa [JleBu, 1957 1.]:

.1/2 S
g, =i "Ky(—-1), (4)
So
rae: S = yhi - Bnexymas cuia notoka; So=f (% - 7) d., — HadanbpHas BieKymas cuna; D, -
CpPeIHHI JuaMeTp HAHOCOB, J, - YJICIbHBIH BEC HAHOCOB, ¥ - YACIBbHBIA BEC BOJBI;, f -

kodddurment tpenus (f = 0,03); i - yKIOH THa TOTOKa; K — TUHEWHBIN O€3pa3MepHBIA YHCIOBOMN
ko3¢ dunuent nponopuroHanbHoctH (0,015).

Jlnst monmy4yeHus cBsi3u A=f(¢) ObLIO MOTYUYEHO BBIpaKEHHE:
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0

Tn+l1

1 o0

T=3l—72 L N (5)
kpygn|8 e —
(Tn+1)c
n=0
rae
A 2

C=—*L, (6)

B (y,—»d.,f

Hcxoonvie oannvie onsa pacuema. Ilpu npombiBe O0NbIIOE 3HAYCHUE UMEIOT BEIUYHHA
MIPOMBIBHOT'O pacxXoja ¥ 3HaUE€HUE MOAIOPA.

Pacuer Bkitouaer:

- BBIOOp pacueTHOro pacxo/a;

- ompeJereHue BO3MOXKHOTO 00beMa CMBIBA;

- olpeJiesieHue ONTUMAIbHOTO BPEMEHH NMPOMBIBA U HEOOXOUMOTO KOJMYECTBA BOJIBI.

B kadecTBe MCXOOHBIX AAHHBIX JJISI PACYETOB MCIOJIB30BATHCH MAaTEPHAIBl HATYPHBIX
obcnenoBannii, YI'MC u matepuansl u3 panee cocrtaBieHHbIX otuetoB CAHUNPU [Cagpikos,
1992 r., Kan, 2006.]

Wcxonnble JaHHBIE AJISI pacyera:

I'unporpadsl nocneaaux roxos (2001-2005 rr.)

CpenneronoBoii pacxon 3a 1999-2006 rr. coctaBnsiet 151,58 M/c

Cpennuii pacxox 3a 3 Mmecsma maBojka (KOTJa peka MPOHOCUT OCHOBHOE KOJIHMYECTBO
HaHOCOB) O ¢p.nae.=300-350 MmJe. 3a  MexkeHHBIH pacxoll TPUHHUMAETCS CPEIHHH Pacxoj
ocTanbHBIX MeCAUEB Ocp yen= 50 Mm/e.

JlaHHbIE IO HAHOCHOMY PEXHUMY':

[To nanueiM C.T. Antynuna [Antynus, 1964] 00beM HAHOCOB, OTKJIAIBIBAIOIIUNCS TIEpE]T
yamom cocrasisier 200-250 Teic. M. 3a pacdeTHsI 06beM mpuMem 240 000 m° (mo 120 000 Ha
KXy MPOTOKY). OMBIT 3KCIUTyaTalliy MOKA3bIBAET, YTO ONMTHMAIHHOE YHMCIIO MPOMBIBOB - 5-
7 pa3 B mepuoJ mosnoBoAbsi. [IpuMeM uuCIO0 NMPOMBIBOB PaBHBIM 5, T.€. 32 OAHY NPOMBIBKY
HEOBGXOIMMO CMBITE 0Ko1I0 120000/5 = 24000 w.

VYxnon Boguo# nmosepxuoctu [=0,0040 (mocne 3aunenus) - 0,0048 (ObITOBOI).

l'uapaBnuueckue AIEMEHTH TaKOW peku Kak 3epadiiaH HE MOTYT UMETh aOCONIOTHBIX
3HaueHuii. Bce mapamMeTrpsl HOCAT YCJIOBHBIE (OCpeaHeHHBIC) 3HadeHus. OOmas mupuHa
noaBoasmiero pycia — 220 m. M3-3a u30bITOYHON MIMPUHBI PyClia TOTOK MOAXOIUT K THAPOY3ITY
nByMs mnporokamu. IIpaBas mpoToka BAONb mpaBoro Oepera, jieBas - COOTBETCTBEHHO, BIOJb
nesoro. lupuna oOeux mporok konedinercas or 30 mo 60m. s pacuera mnpumem
MOJCYMTaHHYI0 B oTueTe 32 2005 T. sMInupuyecKyto Gopmyiry CBSI3U ITUPUHBI C PACXOIOM:

B=7,43*Q"3°

I'myOuna BoABI B 3aBUCUMOCTHU OT pacxona uzMensercs H=0,6-3,0 m (mpaBast mpoToka) u
H=1,0-4,0 m (;ieBas mpotoka). Jljs ompeneneHuss TIAyOWHBI MPOTOKH OBUTH HMCIOJIH30BaHbI
rpapuxu  cBszu H =f(Q) (puc.l), mnomyueHHele npu o0O0pabOTKE MAHHBIX HATYPHBIX
oocnenoanuii 2003-2004 rr. OOBEMHEBIH BeC HAaHOCOB - 2,35 1/M°. O6BeMHBIH BEC HAHOCOB B
Bozte y=1,35 T/m°, 1=0.040 — K03)DHUIHEHT MEPOXOBATOCTH MPH IPOMBIBE.
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Ipachu 3aBucumocTn H=f{Q)

\

\

rnvhuuna

[) T T T T T T
0 100 200 300 400 50 600 700

pacxog, M3l

Puc. 1 - I'paduku 3aBucumoctu H =f((Q) nius n1eBoit mpoTOKU

Anzopumm u npozpamma pacuema. AITOpUTM pacyeTa CIEAYIOIIHMA:

1. OnpeneneHne HEU3BECTHBIX TIE€OMETPUYECKUX IapaMETPOB MPOTOKU: CpeIHEH
IJ1yOUHBI, IIUPUHBIL.

2. BplunciieHHe TUAPABIMYECKUX XapaKTEPHUCTHK: YAEIBHOIO pacxoja, KPUTHUYECKOU
[JIyOMHBI HaJ Tpsiiod HAHOCOB, CXKATOW INIyOMHBI METOJOM mojadopa u3 (opMyssl pacxoaa U
TUAPABINYECKON KPYITHOCTH HAHOCOB.

3. Onpenenenne napaMeTpoB OCHOBHOTO ypaBHeHus: Ay, D, Ag.

4. YcTaHOBJIEHWE BPEMEHHU MPOMBIBA MPU MOJHOCTHIO OCBETICHHOW BOJE, MPHU CpeaHel
MYTHOCTH IIOTOKA ¥ C Y4€TOM KPHUBHU3HBI IOJABOSILETO pyca.

[To narHOMY anropuTMy ObLIa COCTaBIIeHAa MporpaMmMa Ha si3bike « Typ6o Iackais 7.0».

AHaOTMYHBIA aNroOpuTM I NPOMBIBA KapMaHOB. B OOJBIIMHCTBE METOOB pacxoj
BOJIbl IPUHUMAETCSI MOJHOCTBIO OCBETICHHBIM. JlJIsl ydyeTa KOHLIEHTpPAlUHMH JOHHBIX HAHOCOB B
€CTECTBEHHOM IOTOKE, MOCTYTAIOIIEM Ha pa3MbIB akKyMyaupoBaHHbIX HaHOCOB P.K. Kpomep [5]
BBOAUT B (hOpMyJly A ONpPEJEIICHUS] BPEMEHH IPOMBIBA KOppeKTupyromuid ko3dduunent K,
KOTOPBII MOXHO BBIYHCIUTH MO SMIIUPUYECKON hopmyIie:

ky=4(p/p)"* * 1", (7)

Taxke BBOgUTCA B (opmylny Kod(QIUIMEHT, YUYUTHIBAIOMUN (OPMY TOIBOISIIETO
pycna K. Oror ko3pduuueHT nmpuHHMMaeT 3HadeHHd B mpenaenax 1,0-2,0 B 3aBUCMMOCTH OT
KPUBU3HBI pycia (s mpsMosinHeliHoro nojsoxsmero pyciaa Kg=1,0). [lnga pacuera npumem
Ky=1,6.

OTkOppeKkTUpOBaHHAs GopMyTa AJis ONMpeeIeHUs BPEMEHH MMPOMbIBA UMEET BU:

T3:T2* Kfl) = (Kd,/kp)* T], (8)

rae 7; — BpeMsl poMbIBa 0€3 yueTa KOHIICHTPAllUM OHHBIX HAHOCOB B €CTECTBEHHOM
notoke; 7> — BpeMs NIpPOMbIBA C YYETOM KOHIEHTpAlUMW HAHOCOB, HO 0e3 ydeTa (HOpMBI
MOABOMASIIETO pycia; 73 — BpeMsi IPOMbBIBA C yY€TOM, KaK KOHIIEHTPAIIUU HAHOCOB, TaK U (hOPMBI
pycia.

B tabn. | mpuBoasTCS pe3ynbTaThl pacuera Mo MPEeJIOKEHHON mporpamMme s OJHOM
npoToku (neBoi). M3 tabmuiel ¢ pe3yiabTaTaMu pacyeTa BPEMEHH MPOMBIBA OJHOW MPOTOKH
BUHO, YTO JJIsI IPOMBIBA OJJHOT'O MOABOASIIETO pyclia IPU YCIOBHOM pacxoje naBoaka 350 M/c
HEOOX0AMMOE BpeMs JIJIs MPOMbIBA COCTAaBUT 5,54 4 (wm 9,08 4 ¢ ydyeToM Harpy3Ku HaHOCAMH
€CTECTBEHHOTO TMOTOKa mopsiaka 2-3 KF/M3, unn 14,53 4 ¢ yd4eToM KpUBHU3HBI MOABOMASIIETO
pycna). Heob6xogmmoe KONHYECTBO COpOCHOM Bombl coctaBuT 6978,65x10° M’  (wim
11440,8/18307,8 x 10° M3). Uem Oompllle TPOMBIBHOW pacxol, TEM MEHbIIEe KOJIUYECTBO
3aTpayMBaeMOM BOJIbI HA MMPOMBIB TAHHOTO 00BEMa OTJIOKECHUH.
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Tabnuna 1-Pe3ynpTaThl pacuera BpeMEHHU MPOMBIBA OJHOW MPOTOKHU IO MPEIIOKECHHON

METOOUKE
Q’ H B H}(’p A] D T‘r Ty TZ, T3, VV; WZ, W3’
M/ M M M x10° Cek Yac qac Yac | X 103,M3 X 103,M3 x10°m°

100 | 1,25 | 39,5 1 0,92 | 5,421 | 1,4485 | 48489 | 13,46 | 22,08 | 35,34 | 4848,0 7948,8 | 127224

150 | 1,65 | 45,7 |1 1,10 | 4,102 | 1,465 | 39399 | 10,944 | 17,95 | 28,71 | 5909,9 9693,0 | 15503,4

200 | 2,1 50 | 1,24 13,362 | 1,488 | 32999 | 9,16 | 15,02 | 24,04 | 6599,8 | 10814,4 | 17308,8

250 | 2,45 | 55 | 1,362,883 | 1,5151 | 27908 | 17,75 12,7 | 20,3 6977 11430 18270

300 | 2,81 | 59 | 1,47 | 2,547 | 1,5434 | 23593 | 6,55 10,7 | 17,19 | 70779 11556 | 18565,2

350 | 2,87 | 62 | 1,57 | 2,293 | 1,5715 | 19939 | 5,54 9,08 | 14,53 | 6978,65 | 11440,8 | 18307,8

400 | 2,95 | 65 | 1,672,098 | 1,6012 | 16603 | 4,61 7,56 | 12,10 | 6641,2 | 10886,4 | 17424

450 | 3,10 | 68 | 1,75 | 1,938 | 1,6288 | 13755 | 3,82 6,26 | 10,00 | 6189,75 | 10141,2 | 16200

500 1320 71 | 1,831,804 | 1,6555 | 11222 | 3,11 511 | 8,17 5611 9198 14706

550 13,25 73 [ 1,91 | 1,684 | 1,6769 | 9203 2,55 4,19 | 6,71 | 5061,65 | 8296,2 | 13285,8

600 | 3,30 | 75 | 1,98 | 1,590 | 1,7039 | 6986 1,94 3,18 | 5,09 | 4191,6 6868,8 | 10994.4

650 | 3,40 | 78 | 2,051,504 | 1,7269 | 5133 1,42 | 2,33 | 3,74 | 3336,45 | 5452,2 | 8751,6

700 | 3,50 | 80 | 2,11 | 1,431 | 11,7513 | 3304 0,99 1,50 | 2,41 2312,8 3780 6073,2

Takum  00pa3oMm, COTPYIHHUKH CIyKObl OJKCIUTyaTalldd TUAPOYy3Ja, MPUMEHSA
MPEVIOKEHHYIO METOANKY, CMOTYT MPEJBAPUTEIBHO PACCUUTATh HEOOXOIUMOE BpEeMs MPOMBIBA
U COOTBETCTBEHHO HEOOXOMMOE KOJIUYECTBO BObI HAa IPOMBIB.
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BOMPOCbHI OLLEHKWN 3KCMJTYATALUMOHHOWN HAOEXHOCTU
TMMAOPO3HEPTETUYECKNX OB BEKTOB

3.K. Kan, b.P. Ypanoe
THUM

Maxonaoa eudposnepeemuka obdvekmaapuune (I9C 6a macoc cmanyusiapu)
IKCRAYMAYUOH UULOHYIUSUHU OAXolau Macaiapu KypuieaH. IKCHAYMAYUOH UULOHYIUSUHU
oaxonaw byszcye 'DCuoa onunean HamMudiCaiap acocuoa KeimupuieaH.
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Cmamvsi  nocesawena  8OnNpocam  OYeHKU  IKCHIYAMAYUOHHOU  HAOEHCHOCmU
2UOpOIHepeemuUYeckux 00beKmos (2udpodleKmpo- U HACOCHbIX cmanyutl). Ilpedcmasnensi
pe3yibmamsul OYeHKU IKCNaAyamayuoHuou Haoedxrcnocmu boscytickou I'DC-1.

One of the most problems in hydroenergetics is the topic of risk and reliability analysis of
hydroelectric power and pump station’s exploitation. In this article the results of exploitation
reliability appreciation of Bozsu hydropower station are present.

I'unposneprernyeckoe 000pyaoBaHHE MHOTUX THIpodHeprerndeckux oowvektoB (I'DC u
HC) PY3 na HacTosmuii MOMEHT BBIPA0OTaIO0 yCTAHOBJICHHBINH 3aBOJIAMHU-HU3TOTOBUTEISIMH
HOPMAaTUBHBIH pecypc paboThl, yCTapeao MOpalbHO, OCOOCHHO B 00JIaCTH yHpaBlICHUs
TEXHOJIOTHYECKUMH MpolleccaMu, U UMeeT OONbIION (U3NUEeCKUN H3HOC OOJIBIIMHCTBA Y3JIOB
ruapoarperatoB. OcoOEHHO 3TO KacaeTcsi TUAPOIIEKTPOCTAHIIMH, BBEICHHBIX B SKCILTyaTalllIO B
1926-1977 rr.  TlooToMy  BaXHEWIIMM  HampaBiI€HHWEM B OOJACTH  AKCIUTyaTaluH
THIPOIHEPIeTUUECKUX OOBEKTOB SBISETCS PEKOHCTPYKLHMS U pacHIMpEeHHE C MOJEepHHU3aLUeH
0o00Opy/lOBaHMS, YBEIUYEHUEM MOIIHOCTH, IMOBBIIIEHUEM HAJIeKHOCTH M 0E€30IMaCHOCTH
COOpY>KEHHUH, TEXHOJIOTMYECKOE MEPEBOOPYKEHUE M IOCTENEHHBIN BBIBOJ M3 JKCILTyaTaluu
yCTapeBIIero 000Py10BaHUS.

PaGoThl MO TEXHMUYECKOMY IMEPEBOOPYKEHHIO, MOJECPHU3ALMH U peKoHCTpyKuuu ['DC
TpeOyIOT HaJEeKHOTO KOHOMUYECKOTO OOOCHOBAHUSA W HAYYHO OOOCHOBAHHOTO MOAXOAA. DTH
paboThl JIOMKHBI BECTUCh Ha OCHOBE O0o0Jieeé HIMPOKOTO BHEAPEHHS CPENCTB IUATHOCTHKU
o0opynoBaHus, HAKOIJICHUH, CUCTEMAaTH3allUd  HATYpHBIX  JaHHBIX O  pabote
TUAPOIHEPTETHUECKOTO 000pYyNOBaHMS, MPOBEICHHS CHEHUATBHBIX HATYPHBIX HCIBITAHUU U
THIATENBHBIX OO0cCienoBaHuii. B KkauecTBe MaHHBIX MOTYT CIYXKUTh Kak TEXHHUYECKHE
XapaKTepUCTUKU 000py0BaHUs (MOIIHOCTh, KABUTALIMOHHBIN U3HOC, BUOPAIIMOHHOE COCTOSHUE
W T.J.) TaKk M TIOKa3aTelau HaACKHOCTH U dpdextuBHOCTH. [l03TOMY BOMPOCH OIEHKU
JKCIUTyaTallMOHHOM HasexkHocTu ruapoarperatoB ['9C u HC umeror BaxkHoe 3naueHue. OObBIYHO
MOJI HAJIeKHOCTHIO TOHMMAETCS CIIOCOOHOCTH THJIpOAarperata BBIIOIHATH B OINpPEAEIEHHBIX
YCJIOBHSX JKCIUTyaTallid Bce 3aJlaHHbIe (YHKIUU, COXpaHss pabodyue mapameTpsl B IMpeaernax
YCTAHOBJIEHHBIX JOIYCKOB B TEUYEHHUE OINPEJIEIECHHOIO0 HHTEpBajga BpeMeHHU. Paznuuaior
TEXHUYECKYI0O M SKCIUTyaTallMOHHYIO HAJEKHOCThb. TexXHHWYecKas HaJeKHOCTh OINpeaeiseTcs
3aBOJICKUMH M J1A0OpPaTOPHBIMHU HWCHBITAHUAMH OOpa3IoB JeTainei, y3ioB, arperara. llon
JKCIUTyaTallUOHHON HAJEKHOCTHIO MOHUMAIOT IMapaMeTphl HAJEKHOCTH, yCTaHABIMBAEMbIC B
YCIIOBUSIX TPOM3BOJACTBA C YYETOM BCEX BO3MOXHBIX (AKTOPOB, BO3JACHCTBYIOIUX Ha
TUApoarperar Mmpu SKCIUTyaTallid U OOCTYy>KMBaHUHU. B KOMILIEKC MEpONpUSATUN MO H3YyUYEHHUIO
JKCIUIyaTallUOHHOM  HAJEKHOCTU TUJpoarperata BXOJAUT YCTAHOBJEHUE IOKazaTesen
HaJIeKHOCTH IKCILTyaTalluu y3JI0B U arperara B IIEJIOM.

K ocHOBHBIM MOKa3aTensiM HaJEKHOCTH OTHOCSTCS: BEPOATHOCTh OE30TKa3HOU pabOTHI
P(t), BeposiTHOCTH OTKa30B Q(t), yacToTa OTKa30B W aBapuid, KOAI(DPHUIUEHT TOTOBHOCTU K
pabore, K.ILJ. THApoarperara, ce0eCTOMMOCTh TPOM3BOJACTBA, 3aTpaTbl Ha PEMOHT,
MPOIOKUTENHHOCTh MEXPEMOHTHOTO TEpUOJa U AP.

Jlanee paccMOTpUM MPUMEP OIEHKHU SKCIUTyaTallMOHHOUN HanexxHocTH boscyiickoit ['DC.
boscyiickas I'OC pacnonokeHa B r. TallkeHTe W SABJIAECTCS INEPBEHLEM B THAPOIHEPIETHKE
Pecniybnuku Y306exkucrtan. I'mapoctaniusi Oblla MPHUCTPOCHA K YXKe CYIIECTBYIOMIEMY TOTa
xosocToMy BonocOpocy. IlepBriif arperat craniuu Obl1 mymieH B 1926 r., Bcs cTaHius Oblia
cnaHa B akcmuryatanuio B 1937 r. T'maporypOunHOe 000pyJIOBaHHE COCTOMT U3 4 arperaToB
CIABOEHHBIX, TOPU30HTAIBHBIX C HOMHHAJIbHOW MomHOCTRI0O 1,1 MBT kaxmgas. TypOunbl
arperatoB 1 u 2 (pupmer @p. Heiimaiiep) ycranoBnensl B 1926 1., a TypOuHsbI arperatoB 3 u 4
(JIM3) ycranosnenst B 1929 u 1936 rr.

3a mocnemaue 13 met (¢ 1996 mo 2008 rr.) BeIpaOOTKa 3JIEKTPOIHEPTUU IO BCEH
boscyiickoit 'DC B nienom cocrasuna 131181,86 teic. kBT-uac.

[leppoanyHOCTh KAampeMOHTOB COCTaBWJIa B CPEeAHEM 2Troja MNpPpU HOPMATUBHOM
MEXPEMOHTHOM MEPHUOJIE N0 TUAPOTYpOUHE 5-7 JeT, O THAPOreHepaTopy — 6 Jer.
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Tabnuna 1 - Dkcrmmyaranuonnsie nokasatenu boscyiickoit [D9C-1

H BBIpa6OTKa Yuciio 4acoB KOJIMYCCTBO PEMOHTOB 3a BECh IICPHUOI
ar Oel\ﬁzga 3JIEKTPOIHEPIUH, paboTsl OKCINTyaTaluu

p ThIC. KBT-uac arperaTon Texymmx KalUTaJIbHBIX
I'-1 32976.48 60195 1112 56

r-2 35174,55 60988 1112 56

I-3 36001,78 64911 896 50

-4 27029,05 67136 894 49

racC 131181,86

[Ipu mpakTUYeCKUX pacyeTax BEPOSITHOCTh O€30TKa3HOW paboThl Ompeaensercs o
npubnKkeHHo# ¢popmyne [Bragucmasnes ,1970]:

t/ At

N, - Zni
i=l

Ny

P(t) ~ (D

I'ne Ny — uncio arperaToB B Hayaje dKCIUTyaTalllH; 71; — YUCJIO arperaToB BBIMIEAIINX U3
CTpOsi B UHTEpBaje BpeMeHU, Af — Bpems, [J1 KOTOPOTO OIpEIeNsIeTcss BEPOSTHOCTD
0e30TKa3HOM PabOTHI.

[Ipu ormeHKe SKCIUTyaTallMOHHOW HAJEKHOCTH HaMu ObUT paccMoTped mepuon 2001-

2009 rr. Bcero 3a yka3zaHHBIM Tiepuoj 3adukcupoBaHo 6 oTka3zoB 1-ii ctemenu: B 2005 T.

npousonuio 3aromieHue arperatoB ['-1,I-2, I'-3 u I'-4, u B 2008 rogy oTkazanu u3-3a

noJioMmku arperatsl [-2 u I'-3. Tak Kak HaC MHTEPECYET HANNECKHOCTh, CBA3aHHAS C U3HOCOM
00opyI0BaHMS, TO B pacueTax Mbl MIPUHSUIH 71(¢)=2, T.€ Y4 OTKA3bl M0 MPUINHE TTOJIOMOK.

YacrtoTa 0TKa30B f(?) €CTh OTHOIIIEHHUE YHCJIa OTKA3aBIIMX arperaToB B €UHUILY BPEMEHU
K TIEpBOHAYAIILHOMY YHCITY SKCIUTYaTUPOBABIIUXCS arperaToB.

_An(?)
/0= N, At

(2)
I'ne An(t) — KOTUYECTBO arperaToB, OTKa3aBIIUX B HHTepBaie ot (1-At/2) no (t+ At/2); Ny-
MepBOHAYATBHOE KOJIMYECTBO IKCIUTYaTHPYIOMIUXCS arperatoB, Af — HHTEpBaJI BpEMCHH.
VHTEHCUBHOCTh OTKa30B A(f) €CTh OTHOIIEHWUE YHUCJIa OTKAa3aBIIUX W3IEIHi (Yy3J10B,

arperaToB) B E€IUHHILy BPEMEHM K CpeIHEMY 4YHCITy wu3nenuil (y3JIoB, arperaros),
MPOIOJKAIOIINX UCTIPABHO pabOTaTh:
An(t)
A(t) =
® N(t)At )

I'ne An(t)- uncno usznenwii (arperaTos, y3/10B), OTKa3aBIINX B WHTEpBajie oT (#-At/2) mo
(t+ At/2);

[Ipu omeHke ’KCIUTyaTallMOHHONW HaleKHOCTH boscyiickoit ['DC-1 ObLIM MCIOIB30BaAHBI
JaHHBIE CIy kOBl JKCcITyaTanuu YHuTapHoro npennpusitus «Kackan Tamkentckux ['DC» 3a
nocnenuue 8,5 met (2001-2009 rr.). Pe3ynapTatsl npencraBiaeHsl B TaoI. 1.

Tabmuma 1 - 3Ha4eHns TapaMeTPOB IKCILTyaTalMOHHOW HAIC)KHOCTH

BEPOSTHOCTD YacroTa 0TKa30B HNHTEeHCHUBHOCTD
0e30TKa3HOH PabOTHI §(0) 0TKa30B A(t)
ruapoarperaTtonB BTIong B Trojg
boscytickas 'DC-1 0,5 0,12 0,157
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KoaddummeHT roToBHOCTH €CTh OTHOIIEHHE CYMMapHOTO BpeMEeHU O€30TKa3HOM paboThI
Ts,. K CyMMe CyMMapHOTO BpeMeHH 0€30TKa3HOM paboThl U CyMMapHOIO BPEMEHU PEMOHTOB.

T

_ 6.p.
r T, +T, (4)

[ToncunranHbie 3HaYEHUS KOIPPUIMEHTA TOTOBHOCTH MO KXKIOMY THIPOATpPEraTy H Io
I'DC B nenom 3a nepuoxa 2001-2009 rr. npexacrasieHs! B Ta0d. 2 u Ha puc. 1. CpenHee 3HaueHue
ko3 dunmenta roroBHocTH K 32 paccMmarpuBaemsiil nepuos paBHo Kr =0,84. T.e , BEpOATHOCTh
TOTO, YTO B TMPOU3BOJIBHO B3ATHIK MOMEHT BpemeHu arperaT (I'DC B uemom) Haxonarcs B
paborocnocobHoM coctosinuu pasHa 0,84.

JIist OLIeHKH 3KCIUTYyaTallMOHHOW HA/EeKHOCTU HCIOJB3YIOTCS TaKKe Takhe MOoKazaTesd
KakK CpeIHsIsl MPOJOIKUTEIbHOCTh MEXPEMOHTHOTO MEPUOAA U CPEIHSAS MPOJOKUTEIbHOCTD
KanuTalbHBIX PEMOHTOB. 3a BECh MEPHOJI SKCIUTyaTallMi Ha arperatrax BBINOJIHEHO CleAylollee
KoJau4yecTBO peMoHTOB: ['-1 — 1112 texymmux, 56 kanurtanpHbix; -2 — 1112 Tekymux, 56
KanuTainbHbIX; [-3 - 896 Tekymux, 50 kanutanbHbiX; [-4 - 884 Tekymux, 49 kanutaabHbBIX.

2001 2 E 4 5 & 7 a =]

L= ¥ 5]

Puc. 1- U3menenue cpegnero 3HaueHus: KodpuiimenTa roToBHOCTH arperatoB boscyiickoit
I'DC-1 3a nepuoa ¢ 2001-2009 rr.

Tabnuna 2 - 3Hauenus ko3 (HUIHEHTa TOTOBHOCTH U MPOJOIKUTEIBHOCTH PEMOHTHBIX H
MEKPEMOHTHBIX Iepnoaos arperatos boscyiickoin ['9C-1 3a 2001-2009 rr.

Howmepa arperatos
ITokazarenu I'9C
1 2 3 4

KoaddunuenT roroBHoCTH 2001-2009 0,80 0,81 0,86 0,89 0,84

Cpenmssis  TPOAOIKATEIBHOCTh
MEXKPEMOHTHOTO MEepUoJa
Cpenssis  MPOAOIKUTEIBHOCTh
KA TAIBHBIX PEMOHTOB

2001-2009 | 15384 16064 17472 15720 | 16160

2001-2009 2244 1338 1640 1064 1572

Ha ocHoBaHuM aHain3a 3THX MOKa3aTeseil MOXKeT ObITh CAeNIaH TeXHUKO-3KOHOMUYECKUI
BEIBOJI O I1eJ1IecO000pa3HOCTH OOHOBIICHHS 00OPYAOBaHUS MMYyTEM TEXHUYECKOTO TIEPEBOOPYKCHUS
nmu pekoHcTpykunu 1'9C wim HC, ornenpHBIX TruapoarperaToB WM OTAENbHBIX Y3JIOB
OCHOBHOTO H BCIIOMOTAaTeIbHOro oOopynoBaHus. TakuM oO0pa3oMm, MPOBENEHHBIM aHAIH3
IIOKa3ajJ 4YTO, MOKA3aTeIu SKCIUTyaTallMOHHOW HanexxHocTH boscyiickoi I'DC-1 kpaiiHe HU3KH.
Oo6opynoBanue ['DC ycrapeno u TpedyeTcs ero MoIepHU3aIusl.

B kauecTBe 5KOHOMHUYECKOTO KpUTEpUsl 00OCHOBAHMS LI€IE€CO00Pa3HOCTH MOJIEPHU3ALUN
win pekoHCTpyKuun I'DC MOXKET CIyKUTh YCIOBHE: TOJOBbIE IMPHUBEIACHHBIC 3aTpaThl INpHU
peKoHCTpyupyeMoil minu mMojepHu3upoBaHHONH ['DC A0mKHBI OBITH MEHBIIE T'OJOBBIX TEKYIIMX
3aTpaT mpu crtapoMm obopyroBaHuH. OUBIT MPOBEJACHHBIX B pa3HOE BpeMs PEKOHCTPYKIHUH U
MOJIEpHU3ALMN MOKa3bIBAET, YTO 3PPEKTUBHOCTh UX BBICOKA, OCOOCHHO €CIIM MEPONPUSITHS MO
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MOBBIMIEHUIO 3((HEKTUBHOCTH SKCIUTyaTallii ObUIM TPOBEACHBI KOMIUIEKCHO M C YYEeTOM
BBIILICTIPUBECHHBIX (PaKTOPOB.
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TEXHUKA U TEXHOJIOIN'A BOPO340BOIO NOJINBA B
MAJNOYKNOHHbIX U BE3YKINOHHbLIX YCITOBUAX PECINYBJIUKHU
KAPAKAJINAKCTAH»

O.10. Kapumosa, Ill. Aummypamos
Kapaxannaxckuii punuan CAHUHUPHU

Kopakannozucmon Pecnyonukacu wapoumuda s2amaab cygopuul yciyou 3He Ui0p
cy2opuw yeayoaapoan oupu 6yaud yucoonanaou.

Deamnab cyeopuws YcayOuHune X03upeu Xoaamu maxiuauea Kypa o0o0uti d2amiaab
Cy20puLl MEeXHONO2UACU ICKUpean ycayboa oaud dopuimoxoa. Deamaab cyopuus yCiyoOuHume
HOMAKOMUNLIUSU CYROPUUOA KYN MUK0opoazu CySHUHZ cap@iaHuuiu 6a CyHeeu uuLapoa
Ky3amunaémean Kam CYGIUKHUHZ —MAKPOPAAHUWU 0aépuoa  ypeanuiaémean  XyoOyOHUHE
wapoumaapuea x#asobd bepaducan cysHu Kam maniad KUiaoueaun 6a meicatlouean saHeu cy20pull
MEXHONO2USIAPHU UWLLIAO YUKUWL 8 JHCOUNAPOA AMAIOA UMAAMUWL UXMUENCU NaAti0o OYI0U.

Ilosepxnocmuulii noaug no 60po30am u NOIOCAM ABAAEMCA OOMUHUPYIOWUM CHOCOOOM
opowenusa 6 ycnosusx Pecnyonuxku Kapaxkannaxcmawn. Ananuz cocmosimusi no8epXHOCMHO20
noIUBa NOKA3bl8aem, 4mo MpAOUYUOHHASL MEXHON02Usl NOaUea no 60poszoam bazupyemcs Ha
ycmapesuiux Memooax.

Hecosepuwencmeo nosepxnocmuozo cnocoba opoutenuss npUeoOUuUm K OONbUWUM NOMEPAM
800bl NpU NOIUBE, U CE200HA 8 YCIOBUAX NOBMOPAIOWE20Ce MAN0800bsl NOABUNACH
HeobxooumMocmy 8 pazpabomke U 6HeOPEeHUU HOBbIX NPOSPECCUBHBIX pecypcochbepeaioujux
mexHono2ull. 60pP0o30K08O20 NOAUBA OMBEHUAIOWUX NPUPOOHBIM U XO3ZAUCMBEHHLIM YCI08UAM
paccmampueaemoz2o peuoHda.

Superficial having watered on 6opozdam and strips is by a dominant way opouienus in
conditions of Republic Karakalpakstan. The analysis of a condition superficial noausa shows,
that the traditional technology noausa on 6opozoam is based on out-of-date methods.

The imperfection of a superficial way opowenus results in the large losses of water at
nonuse, and today in conditions repeating manosoous the necessity for development and
introduction new progressive pecypcocoepezarowux of technologies 6opo30xko6oco noausa
adequate to natural and economic conditions of considered region has appeared.

-249-



ObocTpsitomasicss  BOJOXO3SMCTBEHHAas OOCTaHOBKA  OMpEAENseT  HACTOATEIbHYIO
HEOOXOAMMOCTh YCKOPEHHOH peann3anni MepeBoja OpomaeMoro semieaeius Ha 2P PeKTHBHYIO
BBICOKOPA3BUTYIO peCcypcocOeperaronyto TEeXHOJOTHUI0O W TEXHHKY IOJHBa. OJTa HAy4dHO-
TEXHUYECKass MpoOiieMa, HMeEIomas OOoNbIIoe HAapOIHOXO3SHCTBEHHOE 3HAYEHHE, OCOOEHHO
akTyanbHa Juisi PecnyOmmku KapakanmakcraH, Tae, HECMOTpPS Ha MHOTOBEKOBYIO HCTOPHIO
BEJCHUS OpPOIIAEMOro 3eMJeNeNus, 10 CHUX Mop ciabo paszpaboTaHbl pecypcocOeperaromue
TEXHOJIOTHUH TIOJIUBOB.

Jlo HacToOsAmEero BpEeMEHH JAOMHHHPYIOIIUM  CIIOCOOOM  OPOIICHHUS  SIBISETCS
MOBEPXHOCTHBIN MOJIUB 10 00pO37aM | mosiocaM. AHAJIU3 COCTOSIHHSI TIOBEPXHOCTHOTO croco0a
MOJIMBA TOKA3bIBACT, YTO TPAJAWLMOHHAS TEXHOJIOTHA, 0a3MpysAch Ha YCTapeBUIMX METOJaX,
OpUEHTHUPOBaHa B OCHOBHOM Ha py4YHOH TpyA TOJUBAIBIIMKOB. HecoBepiieHCTBO
MOBEPXHOCTHOTO CIOCO0a IMOJIMBAa B UTOrE€ MPHBOAUT K OOJBIIUM IMOTEPSM BOIBI U OOJBIIMM
3aTpaTaM BpeMEHH MPHU MPOBEIEHUH TIOJIUBA.

B cBsf3u ¢ 3TUM OCHOBHOE BHHMaHHE B HacTosIed paboTe yxaenseTcss mpodiemMam
BHEJIPCHHSI HOBBIX pecypcocOeperarmux TeXHOJIOTHI MOBEPXHOCTHOTO CIIOCO0a OPOIICHHS 1O
O6opo3znam.

HemanoBakHy10 poJib P MPOBEACHUAX MMOJMBOB UTPAET BHIOOP TeXHOJOTUH. [IpuHsITHIE
Ui TE€X WIW WHBIX YCJIOBHH TEXHOJIOTHH IOJWBOB JOJDKHBI O0€CledYnBaTh JIOCTaTOYHO
paBHOMEpPHOE IO IUIOIIAIN TIOJIsl YBJIAXKHEHUE TTOYBBI B TpeOyeMble CPOKH U TPH MUHUMAaJIbHOU
3arpare TpyZa. [lonmBBI HE IOJKHBI YXYIIIATh IUIOAOPOAHS IOYB OPOIIAEMOT0 y4acTKa H
MEJIHOPATUBHOTO COCTOSTHUSI OKPYXKAIOIIMX 3€MEIb, a CaMO€ TJIaBHOE OHH JIOJDKHBI 00ECTIeUnTh
9KOHOMHOE ¥ PallMOHAIBHOE HCIIOJIb30BaHUE PECYPCOB KaK BOJHBIX, TaK U TPYIOBBIX.

B ycnoBusix PecryOnuku KapakanmnakcTan TpUMEHSIOT IBE CXEMBI MOJIMBA XJIOMYaTHHKA
o 60po3aaM: MPOAOIBHYIO U MomnepedHyo (puc. 1).
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1. Yuacmrkosvie pacnpederumenu (10mxoulil Kaua)
2. Booogwinyck
3 HonusHvle winaneu
4. Hanpasnenue noauea
5. OcnogHoti yKI0oH
6. Uckyccmeenno co30asaemvlil YKIOH
7. 3axpuimulii OpeHas;ic
Puc. 1 — IlpononwsHas (a) u monepeyHast (6) CXeMbl TOJIMBA

[Tpu po0NBHOM CXeMe OK-aphIKU pa3paBHUBAIOTCS MOCIE KaKIOTO MOJIMBA, H TIPU 3TOM
JOCTUTAETCsl MaKCHUMaJbHBIA TOH TpakTopa. [lpm momepeyHol cXeMe MOJIHMBa OTPaHHMYUBACTCS
JUTMHA TOHA, KOTOpasi 3aBUCUT OT OCOOEHHOCTH MECTHBIX yCIIOBHUH.

OCHOBHBIMHU HEJOCTATKAMM 3TUX CXEM SIBIISIOTCS:

-  Oosblue TPyJOBBIE 3aTPaThI;

—  NPOAOJDKUTENHBHOCTH BPEMEHHU MOJUBA;

- Oonpmue 00BEMBbI BEPTHKAIBHOW (UIBTPALMK TPHU HEOOJBIIMX PacXojllaX BOJBI B
6opoznae (0,4 — 0,5 n/c).
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YunrsiBas 0COOEHHOCTH IIPUPOAHO-XO35ICTBEHHBIX YCIIOBHM Pecrry6nuku
KapakannakcTan 0npu NIOPOEKTUPOBAHUM U HCIIOJIB30BAHUU 3€MJIM, MOYKHO DPEKOMEHIIOBATh
CJICAYIOIIHE TEXHOJIOTHH OOPO3IKOBOTO TOJIMBA (pHC. 2):

— OOBIKHOBEHHBIH MOJUB, MOJUB IO OE3yKIOHHBIM 0OOpo3JaM WIM C MHUHUMAaJIbHBIM
YKIIOHOM;

— BCTPEYHBIH MOJIMB, T.€. MOJadya BOJbI C JBYX CTOPOH OOpO3/Abl IyTEM Hape3KH
OJTHOOOPTHBIX BPEMEHHBIX OPOCUTEJNICH € IBYX CTOPOH;

— IOJMB uepe3 6opo3ay.

a
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i Vcnosuvie 0603navenus:

frrimaiman s e e | 1 —epynnosoii pacnpederumens,;

) : 1 2 —yuacmkosblii pacnpedeiumev,

3 epemenHblil 00HOOOPMHBIU OPOCUMEND;
— —— —_— 4 —nanpasnenue 60po30;

H 5 -60006winycru

Pucynok 2 - CxeMbl IOJMBOB a) OOBIKHOBEHHBIHN TOJINB;
0) BcTpeuHbIH (popcHpOBaHHBIN MTOJUB
B) MOJIMB Yepe3 MEKIYPAIbE

ObvikHOBeHHblI NOIUE NO 60po30am TIPUMEHSETCS TOBCEMECTHO B yclloBUsAX PecryOmuku
Kapakannakcran (puc.2a). [lpu »5>ToM, B 3aBUCUMOCTH OT YKJIOHa MECTHOCTH IIOJIUB
MIPOU3BOJUTCA C OAHON CTOPOHBI. OCHOBHBIE HEAOCTATKHU JJAHHOTO BapHaHTa IOJMBA: OOJbIINE
TPYIOBBIC 3aTpaThl, OOJbIIAS MPOJOJDKUTEIBHOCTh BPEMEHHM TIOJUBA, OOJBIION 00BeM
BEPTUKAJIbHOM (uiabTpanuu npu HEOOJNBIIMX 3HAUYEHHUAX pacxoja Boabl B Ooposne (mo 0,4—
0,5 51/c 9TO B KOHEYHOM HUTOT€ MPUBOAUT K MEPEPACXOy MOTUBHON BOJBI M TIOBBIIICHUIO YPOBHS
I'PYHTOBBIX BOJI.

Bcmpeunwiti nonue, coOBMENICHHBIH C COCPEOTOYCHHON monayeil Boabl (puc. 20). Ilpu
5TOM TMOJHMB HPOU3BOJUTCSA C JBYX CTOPOH 4Yepe3 OJHOOOPTHbIE BPEMEHHBIE OPOCHUTENN
(Hape3aroTCs BPEMEHHBIE OPOCUTEIM C MOMOIIBI0 KaHAJOKomaTenls, U OJHAa CTOpPOHA BaJlUKa
pa3pabarbIiBaeTCs BPYYHYIO JUIsl HoJa4yu Bojabl Mo Ooposnam). Ilomada Boxbl ocyliecTBiseTcs
OJIHOBPEMEHHO C ABYX CTOpoH. [Ipu 3ToM nnuHa 00po3abl U BpeMs MOJIMBA COKpalarTes B 1,5—
2,0 paza. OO0s3aTenbHBIM YCIOBHEM IpPH 3TOM SIBISIETCS XOpoluas IJIaHUPOBKA Ha HYJEBOU
YKJIOH.

Ilonue uepez medcoypsaove yCHEIIHO MOXXHO HPHUMEHSThb, KaK B OTIAEIbHOCTH, TaK MU
COBMEIasi C BCTPEYHBIM MOJUBOM (puC. 2B). DTOT BapHaHT AAe€T OKHMJAaeMble pe3yJIbTaThl Ha
[IOYBaX CPEJHEro M JIErKOr0 MEXaHW4YecKOoro cocrapa. IIpu mosmBe yepe3 MeXAypsaabe HIH
gyepe3 00po3ay OMycKaeTcs HE3HAUMTEIbHBIM YKIOH Onm3ko K moepxHoctH 3emun (0,0003—
0,0005) 1 mogayda BOJIbI OCYIIECTBISACTCS Yepe3 MEXAYPIbE.
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[Ipn mpuMeHEeHUH TMoiHuBa 4yepe3 O00po3ay yiydlIaeTcs aj’pamnusi MOYB B TEUECHUE BCETO
BEreTAllMOHHOTO MEpHOJa U TeM CaMbIM COKpPAIAETCs KOJUYECTBO MEXIYPATHOW 00paboTKu
II0YB U MO>KHO MOJYYNUTh BBICOKHI ypoykail Ipy HAUMEHBIINX 3aTpaTax BObIL.

B teuenue psna ner Kapakannakckum ¢uinaasom CAHUWPU 6bimu npoBeaeHbl ONBITHI
[0 COBEPILIEHCTBOBAHHWIO M BHEAPEHHIO pecypcocOeperawimux TeXHOJIOoTui mnonusa. g
anpo0ary BBILIEIPUBEIECHHBIX TEXHOJOIMI moiuBa Ha Tteppuropun Hykycckoro paifona
Pecriyonuku  Kapakanmakcran Obl1  BBIOpaH — ONBITHO-TIPOM3BOJACTBEHHBIH  y4yacTok. Ha
TEPPUTOPUU JAHHOTO YYacTKa, COTJACHO TEXHHYECKOMY 3a/laHHio, ObLIO ampoOupoBaHO 3
BapHaHTa TEXHOJIOTMH OOpPO3IKOBOTO MoyuBa: | BapHaHT - OOBIKHOBEHHBIH IOJWB, HIMPOKO
NpUMEHsoNMNCS B npous3BoacTBe, [l Bapuant — monuB uepe3 mexnaypsase u 11l Bapmant —
BCTPEYHBII ()OPCUPOBAHHBIN MOJIHUB.

[louBa ONBITHOTO Yy4yacTKa OJHOPOJAHAs, MpeACTaBiIsieT CcoO0OM  CyIJIMHKH C
[IEPECIIAUBAOIIMMHUCS CYINECIMM M HMEET CPEIHUM U JIETKUH MEXaHWYECKUH COCTaB C
BogonponuiaeMoctoio 0,8—1,7 M/cyT.

HaGumroieHus 3a ypoBHEM TPYHTOBBIX BOJ Ha OMBITHOM Y4YacTKe MOKa3ajH, YTO TOJIBKO B
HayaJle BEreTallMOHHOI0 Mepuojaa OH Haxojwics Ha riyoune no 200 cMm, a B OCTalbHOE BpeMs
HAXOJUTCS JOBOJIBHO OJIM3KO K MOBEPXHOCTH 3eMJIH, U Kosebascs B mpenenax oT 180 mo 0 cwm.

Jlaxxe BO BpeMs MOJaud BOABI Ha NPOMBIBKY 3€Meslb Ha0Jto/anach HaloOPHOCTh
TPYHTOBBIX BOJ, focTuratomas 20 cm.

bonpnryro yacTe BpEMEHH BEreTallHOHHOTO MEPHOJa YPOBEHb TPYHTOBBIX BOJ HAXOIMJIICS
JIOBOJIBHO OJIM3KO K MOBEPXHOCTH 3emutd mopsiaka 50-90 cM, B 3aBUCHMOCTH OT JaT MOJAYU
MIPOMBIBHBIX MJIM BET€TALlMOHHBIX MOJIUBOB, UTO XapaKTepU3yeTcsl OJU3KUM MX 3aJIeTaHHEM.

Yyactok mo knaccudpukanmmum DAO oTtHOcHTCS K cIa003aCOJICHHBIM — ITOYBaM,
MepeXoAsIIUM [0 Mepe yriayOneHus B HI)KHUE CIIOU K CPEHE3aCOIEHHBIM I10YBaM.

Bo Bcex BapuaHTax MpOBOAMIIOCH MO 4 BETETAI[MOHHBIX IMOJIMBA ¢ HEOONBIIONW pa3HUIEH
BO BpeMeHH. [Ipu mpoBeeHnu MoJIMBOB HAa0I0Aa1ach SKOHOMMSI BOJIHBIX U TPYJOBBIX PECYPCOB,
CpPaBHUTEIBHBIN aHAIN3 BOJHBIX PECYPCOB IMPOBOAWIICS IO OTHOLIEHHIO K | KOHTpOJBHOMY
BapuaHTy omnbITa (Tadm. 1).

Tabnuna 1 — DxoHOMHMS BOABI TPU PA3IUYHBIX BAPUAHTAX OMBITA MPOBEIECHHOIO
MIpU MOJIMBE XJIOMMYATHUKA HA ONBITHOM y4acTke B 2009 roay

.. " OKOHOMHS 1O
OO0BEM MMOTaHHON BOIEI,
BapwuanTsl wra CpPaBHEHUIO C KOHTPOJIBHBIM
BapHAHTOM, M°/Ta
I 4186
II 2180 2501
11 3849 337

C TouykM 3peHMs DHKOHOMHUM BOJHBIX, TPYIOBBIX M JIp. pECypcoB Haumboiee
MEPCTIEKTUBHBIMH SIBISIOTCS (DOPCUPOBAHHBIA BCTPEUYHBIM TMOJWB M MOJMB 4epe3 Oopo3nay. B
TabJ. 2 IpUBEIECHbI CPaBHUTENIbHbIC JaHHBIE 10 SKOHOMHUH BOJABI U 3aTPAThl MPH Pa3IMUHBIX
TEXHOJIOTUSX TOJIMBA.

Tabnuma 2 — Y nenpHbIe 3aTpaThl BOJBI Ha (OPMHUPOBAHUE YPOXKAs U CTOUMOCTh BOJBI 11O
coctosuuio Ha 2009 rox

Ne BapuarTa Vpoxaii, 1/ra Boxoza6op, m’/ra | 3arpatsr BOZ[LISHa 3arpars Ha 1M’ .
(Ber. mepuon) 1 1 ypoxas, M /11 BOJBI, TBIC. CYM/M

I 21,0 4186 199,3 24,2

11 26,7 2180 81,6 17,7

111 29,2 3849 131,8 18,2
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W3 Tabi. 2 BuaHA sBHAs TEHIAEHLHSI SKOHOMHUHU BOJHBIX PECYpPCOB NpHU NpuMeHeHuu Il u
III BapuianTOoB monuBa, a Takxke (uHaHCOBas Bbiroja. Tak, mpu mnpumenenuu III Bapmanta
HAaOMIOAeTC SKOHOMHsS BOAbI Oonee deM S50 M° 1O CpaBHEHHIO ¢ | BapHaHTOM, a mpu
npuMmenenuu 1l BapuanTa npoucxoauT 3KOHOMHUS OoJiee 4eM B 2 pasa.

ITo pe3ynbTaTaM NpoBEAEHHOTO MOHUTOPHUHTA, MOXKHO C/IE€JIaTh CJIEIYIOLIUE BHIBOIBI:

1. [IpoBeneHHbIE MCCIEI0BaHUS MOKA3bIBAIOT, YTO U3 BCEX BapHaHTOB OIbITa Hambojee
IpPUEMJIEMBIM C TOYKH 3PEHUS SKOHOMHH BOJBI SIBJIISIETCSI BCTPEUHBIM IOJHMB, KOTOPBIA HMEET
IpEeUMYyIIeCcTBa 10 CPABHEHUIO C IPYTUMU BapuaHTaMH, a UMEHHO:

-~ niuHa 00po3Ibl yMEHbIIaeTCs B 2 pa3a;

- B 1,5-1,6 pa3za cokpamaercs BpeMsl IIOJINBA;

— He TpeOyeTcst Hape3Ka BpEMEHHBIX OPOCHTENEH;

— co3JarTcs 0J1aronpUsTHBIC YCIOBHS s MEXAYPSAHON 00paboTKu;

— PE3KO COKpAIIAaTCs TPYAOBbIE 3aTPATHI;

— HE BBI3BIBAET M0/IbEMA YPOBHS I'PYHTOBBIX BOJI;

—  YMEHBUIAIOTCS HOPMBI TOJHBOB;

— J1aeT 3KOHOMHIO BOJbI B pazmepe 300 — 400 M/ra.

2. Ilpu BapmaHTe mojMBa yepe3 OOpO3Ay MOTydeHa 3HAYUTENIbHAss SKOHOMUS BOJIBI I10
CPAaBHEHHUIO C KOHTPOJIbHBIM BapHaHTOM. Takke IpH JaHHOM BapUAHTE MOJMBA YMEHbBIIAETCS
KOJMYECTBO MEXAYPSIHOW 0OpabOTKH, T.€. B JIBa pa3a yMEHbIIAeTCs] HEOOXOIUMOCTh Hape3Ku
MOJIUBHBIX 00pO3], HA HEopolaeMoil 00po3/ie MPaKTUYECKH HE PACTyT COPHSKH, @ 3TO 3HAUMT,
YTO TMPOTOJKAa TaKKe yMeHbmaeTcs B 2 paza. OnHako, NMpU JaHHOM BapHaHTE TIOJUBA
YBEJIMUYMBAETCSA 4acTOTa MpoBeAEeHUs MOIUBOB. CO CTOPOHBI HEOpOIIaeMOol 00pO3.Ibl CO3Jal0TCs
ONaronpusiTHBIC YCJOBHS IS a’pallid IMOYBBl M HA CPEIHUX MU JIETKUX TPYHTaX MOXKHO
PEKOMEH0BATh 3TOT BapHUaHT MOJIUBA.
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YK 626.844

XOPA3M BOXACUHUHI TYPJIU TYNPOK LUAPOUTITIAPUOA
TOMYUNATUB CYFOPULL YCYJNTIUHU KYNNALWHUHT NITMUNA
ACOCJIAHIT'AH AHUK TAOBUPINTAPUHU ULLNAB YNKULL

T. /Dicanunosa, /K. Mamkapumos
CAHUUPHU

Xopa3sM BOXaCHHHU TYpJiH TyHpok mapoutiapura moc kemaauran CAHUMPU rtaxpuba
WIIad YuKapuIl XY>KAJIUTH epliapuiadH WIMHAW TaAKUKOT YTKAa3WIl yuyyH | ra MaiIoH TaHiab
onuHUO, Taxpuba ydacTKacu TAIIKUI KWIMHIW. Taxpuba Xykajauru epiapujaa mMapT oluga yu
MapTta X000 cyBH OepuauO, 1Iyp FOBUITAHIAH CYHT, TAalIKWJI KWJIWHTAH TaXpuba ydacTKacwuaa
TYOPOKHUHI  IIYpJAaHMII  Japa)kaCk  Ba  CHU30T  CYBJApUMHMI  YyKypJIUTM  Ba
MUHEpAJJAIITaHIUTHHUHT OUpiaMyi KYpcaTKUWIApU aHUKJIaHAW. byHUHr ydyH 1 ra taxpuOa
y4acTKacHJlaH KOHBEpT yCyauaa 5 Tta tasHd HyKranapunas 1,0 m gwykypaukrada 0-20, 20-40, 40-
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60, 60-80, 80-100 cm man GenrunaHuO, Tynpok oduHad. OnuHTaH Tynpokiap Tymnpok FOBHII Ba
YHU TaxJIMJI KWIHII® Ja0opaTtopusicujia TyNPOKHUHT WIYPIaHUII Japa)kacd aHUKIaHAW. S5 Ta
TassHY HyKTajapura 2,20 M dyKypiukrada ruiactMacca KyByp (& 32 mm), YpHATHIAH, €p OCTH
CH30T CyBJIapy Ha30paT KWJIMHIW Ba MUHEpAJJIAlITaH CyB OJUHUO, TaXJIMI KWUJIUH]IU.

Taxnun HaTWKanapu MIyHU KYpcaTaJuKy, MIyp IOBUII UILIAPU OJIUO OopuiraHiaH KeHuH
TaXpruOa ydacTKacMHU TYINPOFH KaM NIypJIaHTaHTAHJIUTH, €p OCTH TpyHT cyBiapu 1,5-2,0 m
YyKypJIUKAA )KOUTAIITAHIUTH aHUKJTaH/IH.

Taxpuba yyacTkacuja faja TaAKUKOTIAPUHHU TAUIKWI KWJIUII Ba YTKA3UII YYyH €pJIapHU
Taiiépnabd, 6apya arpoTeXHUK TaAOUpIap YTKAZWIIN Ba YUTUT DKUITHU OOMIIAIuK. ATpes OHnHU
20-a9yn kyHH XOpa3Mm -127 HaBIW YUTUT YPYFU SXIMWiIad 2 KyH UBUTHUINO KYyHUITaHIAH KEUHH
epra 5-6 cm uykypnukka MT3-80 pycymiin TpakTopra TUpKairaH 3Kuil arperatu o6unan 90 cm
KaTop opacura 3kuiu0® OynuHmm. Mail oiimga YWTUT TYIUK YHAUPUO onuHau. Mai oimnaa
KWJIMHAJUTaH Taa0upiaplaH CYHI HMIOH oiuna yHuO 4MKKaH Ba Yyca€rraH ry3amap 2 mapra
KyJbTHUBAIUs KWIMHAM Ba MHUHepal VFuTiap OunaH sramiap onuHau. OnMHraH sratiapra
TOMUYMIATHO cyFopuil yuyH 15-20 MM Jin rutacTMacca KyBypiiap ETKU3HING YUKHIIIH.

Taxpuba  ywacTkacuia  TalIKWI  KWJIMHTAH  TOMYWIATHO  CYFOpHMII  THU3UMU
Kylnaarunapaad ubopar.

1. CyB THHIUPTUY

2. CyBHM Hacoc OUJIaH CYB THHIUPTUYAAH TOPTUO OJIAJIUTaH KyBYp

3. Hacoc cTanumsicu OwiaH CyBHU KyBYp OwsIaH THHAMPTHYIAH TOPTUO 0au0, GUIbTpIap
xounamran 300 TUTpau UAKILIIApra y3aTUiaaau.

4. 3 Ta GUIBTP WAMIIIA CYB TO3AIAHAIH.

5. CyB ¢unbsTp uAUNUIApUIAH MUHEpAT YFUTIAPHU DPUTYBUU UIUIITA TYIIATH.

6. YFUT SpUTYBYM HAHMIIIAH CYB YTHO, GOCHMH MOHOMETp OWJIAH Yym4aHmb, kKyMpak
opkanu 1 M yykypiukaa érrad J-110 MM NOTUATUIICH €p OCTH MarucTpal KyBypura yTasu.

7.Maructpan KyBypJaH cyB J- 63 MM JIM ep OCTH TaKCHMJIOBYM KyBypJsapra yraau. by
KyBypJapra MaxkaMJjaHraH THUK KyBypJiap OpKaju CyB IOKOpHUIa KyTapuiaaud Ba 6 >KyMpakiu
I0JIy34anap opKaiau y3yHiauru 250 m - 15-20 mm 6ynran ep ro3ujard TOMU3FUWINA CYFOPHII
KyBYpJIapH OpKaju cyB eTu0 60pu0, Fy3aJapHIUHT TOMHPU YCTUTAa TOMUYMITIANIN.

Cyropumira capdnanagurad cyB cappu xucobnad uyukwiaau. ToMud cyBiapHH epra
CUHTHIIM Ba €p OCTU TPYHT CH30T CYBJIApUHHU Y3rapuilyd Ky3aTwiaud. Tynpok Ba CyBHUHT
MUHEpAJUIAaHUIIN aHUKJIAHAU. TOMYUIATHO CYFOPUIIHHM EPHUHT UIYPIAHUIINIa Ba YJIApPHUHT
MEJIMOPATUB XOJATUHHU Y3rapulInura TabCUpU YpraHuiau.

Tamkun stuiaran Taxpuba yyacTKalapuia fFY3aHU TOMYWIATHO CYFOpHUIN TapTUOU
(pexxummu), CyFOpHUIILIAp COHU, MyIJaTiapu Ba Menépnapu yprauuwiaau. CyFopUIll TApTUOUHUHT
TYHOpOK-CYBHUHT (U3MK Ba KMUMEBUU Xoccallapura, Ty3 peXUMHUra , XaMJa CU30T CyBJapura
TabCUpPU Ypra"nwinud. Fy3anu Yycumm Ba PUBOXKIAHWINM IIOHANAII, [IOXJAMl, TyJUIall
)Kapa€HJIapy Ba KycakJiap COHHM Xap OWHWUHT OWpWHYM CaHACHUTa YPraHwinod TypHIIH.
ETumtupmirad naxTaHUHT XOCHIIM XUCO0 —KUTOO KMJIMHHUO, TOMUMUIIATHO CYFOpHIL OMIIaH oAaui
sratinal cyropumra Hucbatan cyB capdiapu, MuHepan YFuT capdu, WII Kydd Ba MEXHAT
capdriapu, epJIapHUHT KaliTa UIYPIAHUIIN Ba MEIHOPATUB XOJATHHH Y3TapUIIN XOCHITOPIUKKA
TabCHUPHU Ba caMapalopJIUry Ypranuiau Ba 0axosiaH/Iu.

Xopa3Mm Boxacuaa KHMIUIOK XYXKaJIWTW 3KUHJIApUAaH OYIraH Fy3aHH CyBHU TeXaWauraH
TOMYIJIATHO CYFOPHII TEXHOJOTUACH OWJIAH CYFOPHUIIHHM WJIMHUHN acocia YpraHuil yuyyH JacTyp
Ba pexxkanap Ty3uiu0, TaCIUKIAHIH.

Taxxpuba yTka3um ydyH 2 Ta Takpuba ydyacTKacu TaHJIaHIu. by y3ura xoc Tabuuii HKIUM
Ba TypJU XWJ TYNPOK IMIApoUTiapu OwiaH Xopa3M BOXAaCHHU acOCHH KHCMHMra Xoc Oyirax
CAHUMPHU taxpuba wunuiad uwmkapum xyxanurugup (Xopasm THUUX). by epnma nama
TAAKUKOTIAPUHHU YTKA3UII YUyH 1 Ta epAa TOMUYHIATHO CYyFOPHUII TEXHOJOTUACH OpKaJd Ba siHa 1
ra MaiJoH/a OJAUH ATaT OpKaJy CYFOPHUII YYaCTKACH TalIKUI STHIIIH.

Taxpuba yvacTkanapuja TYOPOKHMHI IIYPJIAQHUII Japa)kajapd CHU30T CYBIAPUHHUHT
YyKypJIUTH, MUHEpA/UIAIITAaHIUTUHU  OupiaMyu  KypcaTKUWwiapy TaJKUKOT  HUIUIAPUHU
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YTKa3uIIaH aBBal Ba KehuH YymuanuO® Oopunmu. TympokimapHu cyB Ba (H3UK, QU3HK Ba
MEXaHUK XOccajapu aHuKIaHAu. Taxpuba yyacTKalapuIard €pHHU UIYpJIaHUII Japa)kaiapu
AHUKJAHIU. EpiapHu MenuopaTuB XoIaTH YpraHUIIu.

Cyropuliiad OJJMH Ba KEWHH Fy3a TOMUPJIAPUHM O3WKJIAHAJAWTAaH KUCMHJATU TYIPOK
HaMJIUTH Y3rapyiIyd MyHTa3aM paBUIIIa aHUKJIAaHUO OOpHIIIH.

Taxpuba yyacTkanapuHH Xap MKKHCHAA XaM CyFopuIra capdrianaauran cys capdiapu
xucoOmanau. CyFOpHUIIAPHUHT €pHU METHOPATHB X0JIAaTHIa TAbCHPHU YpraHWIIH.

Fy3anu Ttexxamkop TOMYMIATHO CYFOPHUII TEXHOJIOTHSICHM Ba J3ratiad CyFOPUILIHU
yCyJulapu, TapTUOM, CYFOpPHUILIAp COHH, MyJJaTiapu Ba Mebepiapu ypranwiad. Cyropuin
TapTUONIAPUHUHT TYNPOK — CyB (U3UK Xoccallapura, Ty3 PEeXKHMHIa Xamja CHU30T CyBJapura
TabCUPU AHMKJIAHAW. Xap MKKHM YCyJJa CYFOPUIIHUHI FY3aHUHI YCHUIIM, PUBOXKIAHUIIM Ba
XOCHJIIOPJIMTUHUHT Y3rapuiliapy Ba camapaopiiuru 6axoJaHau.

Xopa3sM BoxXacuga CyB TaKUWJUIMTH CE3WJIMO Typran Oup IIAapouTAa YTKa3uiIraH
TaxpuOanap IIyHH KYpcaTaJauKW, Fy3aHH TOMYMIATHO CyFopuiln s3ratiad cyropuiigaH ¢apk
KWJITaH X0JIJIa €p CTPYKTypacuHu Oy3Mac/aH 103a KaTjiaM TYIPOKJIApUHUHT CyB Ba Ppu3uK, Gpusuk
Ba MEXaHMK XOCCaJlapuHU MypakkaOiamTupmaciaH, CyBHH OHMp XMJI TaKCUMJIAll XucooOura
IOKOpH CU(ATIN CYFOPUILIHUHT TEXHOJOTHK jKapaéHUTa SpHUILNIIHN.

IOkopu katnmam Tympokmapuaard Ty3JapHH >KaJal Kyduira Hym KyhdMmai, Tympok
HAMJINTH JapakacUHU Y3rapulIMHA KaMauTUP/Iu.

Bereranus naBoMuaa HWIHMHT UKJIUM IIapouTHUra OOFIIMK paBUIILA CYB OEpHIIHU
y3rapuir IMKOHUHH Oep/Iu.

TynpoKHUHT TaOWUN YHYMJIOPJIMIMHM TUKJIAII Ba OLIMPUII YYyH CYFOPHII CyBU OWIIaH
MUHEpall YFUTIapHU OeNrujaHraH MHUKAOpAa cojuil uUMKoHuMHU Oepau Ba 20-30 % raua
VruTaapaan GoiganaHUITHA KaMaUTHPIH.

Tamnama Ba uyKyp ¢uibTpauusara CyBHM HyKoTHIura uyn kyimaian. @WK ummHuHT
kuiiMaTuHu MakcuMai 0,98 ra eTka3au Ba €pHH TEKUCIWTHIaH KaThUH Ha3ap TYNPOKHU OUP XU
HAMJIAaHTUPULITA SPULTUIAN.

CyropuIIHM aBTOMATJIAIITUPUII Ba OOIIKA HIAPOUTIAPHU XUCOOTa OJIraH X0JiJ1a CyFOPHIL
MyJAaTiiapy Ba MebEPIAPUHU MaKOYJIAIITHPHUIL Ba CYFOPUIITHU TE3KOPJIHMK OUIaH OOIIKApHUIITa
SPUILIMIIIN.

TomunnaTtu® CyFOpUII TEXHOJOTUSICH Fy3a WIJU3UHUHT PUBOKIJIAHUIIN 30HACHIA HOpMA
CyB PEXUMUHHU Cakjall, XaBO Ba CyB, XaMm/ia O3UKJAHMII PEKUMIAPUHU MaKOYJIAIITHPUILI
Xucobura rnaxra XOCHJIJOPJIUTHHU OIIMIIINUTAa UMKOH Oepu.

TomunnaTu® CyFOPHUIN TEXHOJIOTUSCH 3TaTiad cyropuin ycynura Hucoatan 30-40 % raga
CYFOPHIII CYBUHU TEXAIIHU TAbMUHIANIN.

Kam cyropum Mebépnmapu YCUMIMKHM SXIOM  PUBOXKJIAHUILWIA, YCHUIIWra Ba
xocunaopaukHu 5-10 % ommimrra UMKoH Oepaju.

Sratna® CyrOPUITHHHT OFup Meb&paapu 1000 M>/ra maH OPTHK,TYNPOKHHHT XaBO- CYB
peXUMIapUHM  Oy3WIMIIWTa Ba  YCUMIUKIApAA XOCHJ  JJeMETIapuHU  IIAaKJUIAHHUIIH
KYUCH3JIaHUILINTa OO Kenaau.

TCT MeXaHU3alusaIallraln HIIIOB OepulHu MUKJIOPUHHU, EKIIFU-MOMJIAII
MaTepHaJIapUHU, MEXHAT cap(u Ba Ky MEXHATH KYpCaTKUWIAPUHU KaMaWTHPHINTA, EpIapHUHT
MEIMOPATUB XOJATUHHU SXIITUIAHUIINTA Ba XOCUIJOPIUKHHI OLIUIIUTA SPULLTUIIIH.

CyFOpHUIIHUHT MKTUCOAMUN CaMapaJOpJIUTH TOMYMIATHO CYFOPHII TEXHOJOTHSCUIA
CYFOPHIII FOKOPU KMMMAaTH OM3HUHT XUCOO-KUTOONMapu Oyiinya 5-7 Wunjga KorjaaHaIu.

TankuKOT HaTWXKaNapy UNUIA0 YMKApUIITa Kydnaarnia Taa0uK KUITHH]IH.

“Yaruapomer” MapKa3MHHMHI OamiopaTura Kypa KeHuHru 2-3 Hunn mumuaa €3ru CyFopull
MaBcymuaa AmMygapé XaBzacuaa CyB pecypciapu Mebépra HucOatan 65-75 ¢pous arpoduma
OynuImM KyTHJIMOKAAa. MaBxXyJ CyB pecypciapuHH OKUIIOHA OOIIKAapHII Ba ylapAaH caMmapaiu
doiinanaHuIl, KUIIIOK XYKaTUTUHU CYB pecypciapu OuiaH 6apKapop TabMHHJIAII XaM/Ja CyBHU
MKTHCOJ] KHJIYBYM TEXHOJOIMANAPHM JKOPMH KWIMII MakKcaaunaa Y30ekucToH Pecry6iamkacu
Bazupnap Maxkamacuaunr 2009 #iun 30 suBapgaru 03-11-18 connu 6aénm Ba Xopa3M BHIIOSTH
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xokuMuHUHT 2009 iinn 2 dpeBpangaru 12-coHMU Kapopura acocaH CyB TaHKHCIUTHHHUHT cajiOuii
OKMOATIapuHM IOMIIATHII OYiiM4a CyBHM MKTUCOJA KWIYBUM TOMYMJIATUO  CYFOPHII
TEXHOJIOTHSICHHU  JKOpUW  KWIHIN, OeJrWjaHraH XyZAy/UlapHH ypraHum Ba  (depmep
XYKanukinapura aMmanuil épaam kypcatuml Oyiimya OesrmiiaHraH Tagdupiap AacTypura acocaH
Xopa3M BUJIOSTH TyMaHJapHa TOMYHJIATHO cyropuil TexHoiorusicu 503,7 ra MaliJoH1a KOpU
KHJIMII O€NTrUiIaHraH.

V]IK 626.844

TOMYUNATUB CYFOPULL YCYIIU — OPOI BYWN MUHTAKACH
MYAMMOJIAPU EHUMUHUHTT ACOCUUN OMUNNTAPUOAH BUPUOUP

T. /Drcanunosa, /K. Mamkapumos
CAHUUPHU

urupMaHdy acpHHHI WMKKHHYM spMHJaH GomutaG, Ypra Ocuéma Ccyropuiajuras
MaiJIOHJapHUHT KeCcKuH omubd Oopumu Ba wuKTUcoAuil camapacu3 Oynran Kopa-Kym
KaHAJTMHUHT Kypwinmy, Opost JeHTU3ura KyWuiaJural CyB MUKJIOPHHH KECKMH KaMaWWIIura
onu6 xennu. Hatmxkana Opon geHrusu Kypuil 0omuiaan Ba KaTop 9KOJIOTMK MyaMMOJIapHU KeJlno
JUKHIIUTa cabad oymmau.

Opon fAeHrM3MHM KypuliM HadakaT »3KOJOrMK, OalKkd UKTUCOAMM Ba cuécuit
MyaMMOJIapHH YUKHIITUTA XaM cabab 0yImMoKa.

IOxopunaru myammonapuu OapTapad KUl Makcaauaa OMp KaTop Taadupiap amanira
olmMpuirad 0yiacana, Xo3upya y3 €4UMHUHU TONTAaHU UK.

Opon peHrusHu cakynad KOJMII Y4YyH KaTrop KOHCeNIUsulap HIIad YHKWITaHWra
kapamacnan (KacOuitman Oponra cyB Kyium, cuOup AapETapuHUHT CyBUHU OUP KHCMHUHU
Oponra Oypui) aifpum cababnapra Kypa, OKOpuaard Taxkiudiaap, XO3Upru KyHAa amanira
omupud OYIMaiuran TagoupIapaup.

Ty3nap Ky4MIIMHM KaMaWTUpHMII Y4YyH alpuM wHmuiap OakapuiIMOKJa, JIEKHH Oy
O6axxapmnaérrad unutap Opoi JEeHTH3WHU cakiad KOJHII Ba THKJIAIl yYyH €Tapid SMacHup.
Xo3up Opomnra 8-10 KM3an0(1)I/LZ[a CyB KylunMokaa. Xap innu Y36eKuCTOHIarn CyFOpHIaéTran
4,2 MIIH.Ta epHH CYFODHII Ba OOIIKA OSXTU&KIAP YUyH 55-65 KM° cyB  capIaHASIITH.
Mabiymky, nry KyHrada Opojl JEHTM3HM Cakjaad KOJMII Y4YyH Typiad Takiauduap KUIHHIH.
JlekuH x03updYa JEHTM3HU cakjaad koywmm Ba Oposl Oy MyaMMOJIapUHU €4YHIN Oopacuja
KWJIMHTaH MIUIap €4MMCH3 KOJIMOK/IA.

Cyropuil CyBHHUHT TOOOpOo Takumi OYnuO Oopaérrannurd, yHaaH Qoigananumn
caMapaJOpJUrMHU OLIUPHUIL, CYFOPUIIHUHI Oapya OYFUHJIapUAAa YHUHT HECT-HOOya OYIMIINHU
Oaprapad KWIMII Xamaa CyB TabMHUHOTHHHMHT KYIIUMYa MaHOQJapUHU KHAUPUO TOTIMII
103aCU1aH yopa Taa0upIiiap Ma)XMyHWHHU aMaJira OIMPHUILHU TaK030 KUIMOKAA.

IOxopuaa kaiin KUIMHTaH MyaMMOJIApHHUHT SITOHA HyIu, Oy MaBXyJa CyB pecypciapuiaH
TYfpu (oigamaHuII Ba MPOrPECCHUB TEXHOJOTHsUIapra YTHIl WYIM OullaH TeXaliraH CyBHHU
Oposra Kyuumup.

Opon 6yiin MUHTaKacuaa BY)KyJAra KeJiraH Ba CyB TaKYMJUIMTUra OOFIMK OYyiraH Katop
MyamMMoJiap Y3UMHU3Jard MaBXyJ CyB MaHOajmapugaH TYFpU OKWJIOHA, Texkad-teprad
¢doiinanaHuIl Ba SHIUAAH-SIHTU CYB TEXaWJAUTraH CYFOPHUII MHTEHCHUB TEXHOJIOTHSUIAPHU KOPUH
ITUII XUCOOWra BOXaMH3Ja JKIJIAJHWTaH KUIUIOK XY)KaduK JKUHJIAPUHU o0uxaT OwmaH TyIia
TabMUHJIAII OuiaH OUp KaTropna, KaTTarMHa CyB 3alacura sra OYiMIIl OpKajdud KUCMaH V3
€YMMUHU TOTTaH Oyiap 3/u.

Arap epiapHU CyFOPHII MHTEHCHUB TEXHOJIOTHsIIApra, )KyMilaJaH TOMUYUIATHO CyFOpUIITra
yTKasmica, TaxMuHHaH 50 % CyB TeXalagd. YHra X03up JCHTH3ra Kyiimnaérran 8-10 km® cyB
Kyuiica, 6y Opon 6Yitn MUHTaKacuaaru MyaMMoOJIapHH acTa-CeKUH €4MILTra OJIu0 Keslaau.
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Epnapau ToMunnatu® CyFopHIN YCyJIH CyBHH TeXall OuinaH Oupra Katop ad3ajiukiapra
Xam 3ra OyiraH NporpeccuB yCyJiaup.

1. TomuunaTud cyropuiaguras epiap (TeKuc €Ki HOTEKCHINTHTa KapaMacaaH) TYIPOKHH
YHYMJOPJIUTMHUA. HaMJIUTMHM Ba TYHOPOKIAark MHUKPO3JEMEHTJIap IOBWIHO KeTMaclaH
YCUMIIMKHHUHT SIXIIW PUBOXJIAHWIIN YUYYH 3apyp Oynran MUKIopAa ynuiad TypuIl Ba CYBHHU
camapagopaurunu 0,98 ra kyTapuir MyMKHH.

2. Munepan yrutiap TYFpuaaH-TYFpU YCUMIIMKHUHT WIAM3UTA eTka3u6 O6epunanu. by sca
MUHEpaJl YFUTHUHT cap®UHU KaMalMIIura Ba yHUHT caMapacuHu omumura cabad 6ynamau.

3. DxuH MaiiioHnapuaaru 0eroHa YTIapHUHT KECKUH KaMaluIIUTra oJau0 Keaaau.

4. TpakTopiapHU YTUIIN KaMalUIIN Ba TYIPOKHU 3UWIAHMACIUTH XUCOOUTa TyIPOKHUHT
JIOMM IOMINIOK OYJIMINIMHYA TabMUHJIAWIH.

5. Veumnuk FoBmab xaM KeTMaiiy Ba CyBCHpaMaiiu XaM, KYJUIall Ba KypPHIIIAH Xaloc
3Taju;

IOxkopunarunap XOCWJIJIOPJAMKHM MKKM MapTa Ba YHJIAH XaM OKOpU OYIMIIUHU
TabMUHJIANIN.

bynnan Tamkapu €HWIFU, KY1 MEXHATH, MEXaHHUK MILIOB Oepull KaMaluiiy OunaH oupra
cyropuiiau 100 % aBToMaTiamTUPUILTa UMKOH TYFUJIQ/IH.

TomunnatuO CyFOPUIIHUHT KaMUYMIIMKIAPH IIyHAaH HOOpaTKu, Oy TapMOF TO3a Ba THHHK
CyB Taynal KWiaau, HapXd KMMMATIUTHIATUD, KyJda KYI TOJUATHICH KyBypJiap Ba YJAapHHHT
AKHUXO037apH, TOMU3FUwiIap kepak Oynaau. lllynra kapamacian Oy TapMOFJIapHUHT camMapagopiauK
Iapakacu IOKOpWiInTruda Kojabepaau. Tomumnatud cyropuiira yTumaa capdianrad Madiar Te3
KOILIaHAIH.

K¥muunuk noinxa aBTopiapu Ba OOIIKa MyTaxaccuciap, GoigalaHyBUYH TANIKHIOTIAP
TOMYMIATHO CYFOPUII TapMOKJIAPUHU KyAa KUMMATIUTMHM Kaa kKuiaumaau. AMMo Oy Hapca
CYFOPHIII MOJIYJUTAPUHUHT KXyJa Ku4uk 10-30 ra man ommaciaurugagup.

Masbiymku xap 0up Moayib Oup TapMOK OYiauO, yHra CyB TOo3ajlarMd HWHIIOOTJIapU Ba
HAacoC CTaHLUMsJIAp DJEKTp TapMOK Ba OuHonap OwnaH JoiuxanaHanu. Arap Ou3 cyB
alJTaHWIIHU TYFpH XUCco0Jad MOIyJUIap CHCTEMAaCHHU sApaTcak, xed Oynmaranga xap oup 500-
1000 ra epra €éxu xap 6up COVY ra Gup Hacoc CTaHUHUACH Ba OMp CyB ToO3ajall MHIIOOTUHU
Kypu0, WHpUK-HUPUK MOAYJUIAp CHUCTEMAacCHMHHM TAIUIKWJI KWIMHIaH TakKgupJaa, TOMYMIATHO
CYFOPHII CUCTEMAJIAPUHUHI KYPUJIHMII HAapXW ap30HJIAILAIU, EpIapHUHI MENMOPATUB XOJATUHU
AXUIWIALI HAPXUTA SIKWHIIAIaau.

Xosup V36ekucTona TOMIMIaTHG CyFOPHIN YUYH 3apyp 6YIraH MOTHATHIEH YUMKAPYBUH
3aBoJyuIap eTapiau O0ynmO, yiap aBBaITMACK yaja KyBBaT OwiaH uigamasnTd. YyHKH XoMm-amé
4yeT JaBjaTiiapAaH oiu0 KeluHa&TraHu HYK, Oanku Xxom-amé Taii€prnam yuyH xo3up Kapumu
AKuHUAA xkounamrad lypToH ra3 kKuMé KOMIUIEKCH KaJlaji Tyla KyBBaT OMJIaH UILJIaMOKA.

Basupnap MaxkamacuHUHT KaTtop Kapopiapura acocal: 1995 iimnum 19 muHr ra,
1996 timmmm 2000 ra MaifloHIa TOMYMIATHO CYFOPHIN YCYJU J>KOPUM KWWl Bazudacu
oknatunaran 0ynu6, C. CugukoBa ¢/x Ax-Onrtun paiionuna, Kyium Yupuumk TymaHugaru
V36ekucron Gepmep yromMacuma, Anmmkonza Casail  coBxosmma, Kapmm Tymanuzma
XymBakToB HoMuu coBxo3uma, Cypxommapé Jlemay Ba Kusupux tymammpa . OxynGo6oes
HOMJIM JEXKOH d¢epMmep yromMacu xyxanukmapuma, Paprona, Kwuzzax, Camapkana
Bunostnapuna Ba Kapakonmoructon pecnyOnukacuna TCT kypunub — ¢doitgananumra
tonmupwirad. lllyHra kapamacnaH, TOMYMIATHO CYFOpHII YCyJIM MaMJIaKaTUMHM3 MHUKECHIA
XaMOH KEHT KyJio4 €s€Tranu HyKk. @akaTruHa aifpuM WIMHN TAAKUKOT TAIIKIIOTIApH Oy yCyITHH
KYJUIAIIHUHT caMapajopJIurMHU YPraHUIl OUJIaH IIyFyJUIaHuO KeIMOKAanap, XoJoc.

Kymnanan, CAHUWMPU onumnapu TOMOHUAAH TOMUYMIATHO CYFOPHUII TEXHOJOTUSCUHU
MaMJIaKaTUMU3HHM TYpJIM BHJIOSTJIApuAa Takpuba acocuja YypraHWIraH Ba MILIa0 YMKapuIIra
TaTOMK OJTHII MYMKHH €KM MYMKHH OSMACIUTHHHM 1-)KaaBanja KENTUPWITaH COJUIITHpMA
MabJIYMOTJIap OpKaJIK OMIIMO OJIUII KUHHUH dMac.

CAHUUPU onumnapu onub® OopaéTraH WIMHA TaJKUKOT HILIAPH HATHXKACU IIyHH
KypcaTaJuKH, y3yM30pJapHH TOMYMIATHO CYFOpHUILZArd CYFOPUII MEBEpPH  XKysKiIad
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cyropranaarura Kaparanaa 30-40 % xam. KummumsauHr xocunaopiauru rekrapuaad 129-147 i
eTau, Oy »xysknab cyropunrangarunan 40-50 % xkyn nemakaup. Tomumnatu® cyropuiaranja
MexHat caphu 30 % KHCKapUIIH.

Xopa3m Taxxkpuba u/4 XyKaauruaa yrkazuiarad Taxpulanap MyHH KypcaTaJAuKH, MaXTaHU
TOMYIIATHO CYFOpPHIN yCyimmaa sratiad cyropwuinra HucbOaran 1,9-2,1 GapoGap CyB Texaaw.
Vpraua cyropum HOpmacu 2883 M’/ra HY TAIIKHI 3TAH. Jratnab CYyFOpHII yCyJuja yprada
cyropum HOpMacH 5600-6100 m”/ra Tamkun dtad. IlaxTaHW XOCWIZOpIHMTH 23-26 w/ra HH
Vypuura 38,1 n/ra HU TamKWI 3THO, TOMYMIATHO cyFopranja sratiabd cyropranra HucOatan 1,5-
1,8 Gapobapra XOCHUIAOPIUK OIIIH, VFUT, CHWIFA, MEXaHU3M ODXTHET KUCMIIAPU T,
CYFOPHUII aBTOMATIAIITUPUIMILN XUCOOUTa Ky Kyuu cappu KUCKApAH.

AnbaTTa 10KOpUIa KeNTUPWITaH KaMYIIHKIap OapTapad stmica, Xocwinopiuk 1,5-2,5
6apobapra kynaiinmmu Ba cyB 50-55 % ra ukTHcoA KUIMHUIIN MYMKHH.

VrTkasunran Taxpuba Ba TaXJAWUIap WyHH KypcaTaaumku, Opon GYitn MyaMMoOJapHHH
KMCMaH e4nll YYyH, XamJa 6apya CyFopuiIaJural epjapHu KaiTa HIypIaHUIINHI OJAMHH OJIHII,
MEJIHOpaTHB XOJIATJApUHU SXIIWJIAIl Y4YyH, CyBAaH Texab-teprad Qoigananud HKTHUCON
KWINIIHK aCOCHM OMMIIapuaH OUpH SHTH MPOTPECCUB CYFOPHII TEXHOJIOTHsUIapUAaH Oupu
OynraH TOMYHJIATHO CYFOPHIN YCYJIMHH amManuéTra tTarouk kKumumaup. Uy iyn Omman xo3upru
Pecniybnukamusga xap Hunu capdiaaHaéTraH CyBHHM SIPMHUHHU TeXad KOJIMII UMKOHUSTUIA 3ra
Oynum MyMkuH. By ycynHu amanuérra Gapua BUIIOSITIIap/Aa TaTOMK ATHJIMIIN MYMKHUH. ByHHHT
yuyH Kyiuaarunapra KaTTUK pHOs KWIMHUIIN MaKcaara MyBoGUKIUp:

1. Jlofinxa unuiapu amanra OlIMpPHWITraiia KaM4WINK Ba XaToJjiapra Ny KyiMaciuk;

2. Kypunui y4yH kepak 6yiaran ac006 yckyHa Ba MaTepuauiap, GUiabTp, CyB THHIAUPTUY
Ba CyB TO3aJIalll HHIIOOTIAapH, KyBypJlapH co3 Ba (IedeKTcru3) KaMUMINKCH3 OYIIHIIY MIapT;

3. Kypysunnap TCT Hu noiimxa acocuia TYFpU XaTO Ba KaMYWIMKJIAPCU3 KypHUULUIAPH,
CUHOBJIaH YTKa3HIUIApU Ba KEHHH (PoHJamaHnIITa TONIUPHUIILIAPH JTO3UM;

4. ToMmunnatu® cyropulll TapMoKIapuiaH TYFpu doiigananum ydyH ¢oiigananyBuu
TAIIKMWIOT MyTaxaccuciapu €ku pepmepiapHu YKUTUII Ba CABUSCUHU OIIUPHINLIHN JIO3UM.

Hatmxana, kyTuiran cyBaaH (oipalaHull camapaJopiiurura 3puIIMiIagyl Ba KaM CYB,
KaM XapakaT Ba KaM MeXHaT OujaH IOKOpH XOCHJ eTHITHpHuil Ba Opon OYiiM MUHTaKacu
MyaMMOJIApDUHH €YU UMKOHUATH TyFUTIAIH.

[ynpait kuaud, roKopuaa Kaij STWITaH KaMYMWiIukiap Oaprapad KUIMHTaHIaruHa
TOMYMIIATHO CYFOPHIL yCYJIH CYBHM TEXAIlHH, €pJIapHU XOCWIJOPIUTHHU OMMPHUIIHKA Ba Opoi
Oyl MHHTaKacHJaru MyaMMOJIapHU €YUMHUHHM TONHIIHU acOCUM OoMWIapuaaH Oupu Oyiuo,
HUCTUKOOJHU MOPJIOK Ba YMPH y30K OYaau.
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1 XKangsan - CAHUMPU Taxkpuba-unmMuii TaIKMKOT HIUTAPU OPKAJIU KOUIapa TOMUYWIaTHO Ba Sratiad CyFOpHUII yCYJUTApUHU

caMapaJOpJUTUHU COJMIITUPHUIN iynu Ounan 6axonam (C. Heposun, A. HoBukosa, [T. Py3ues|, IB KaM6ap0B‘ Ba OoIIKaap)
- =
= = . - < =
s e : 2 B . .o t. | ze | LE
= < 5 5 D) = o oo (= = E T8,
N = = T 5 N 20U = | 3y 5 = S Zu = ° 7 = S Ul
° 2 oS = o a Sl g | EHO =k = EHG g2 Nl
% = Z = a = S g E 58 & I O g
& p= & 2 2 = B s > g 2
o 5“ O Q 5]
1 3 4 5 6 7 8 9 10 11 12
3oomun TUYX JKuzzax 4.0-4.5 20-25 31.0-34.9
1. IO 1980-1990 175(5) y3yM30p 7.0-7.2 2-10 -3,0 129 46 84.3-86.7
“OkTtena” wxKapa
xyxamurn  Kompabon ) 3.2-44 20-22 147 21,8-30.0
2 | tymanm  Cawapkang | | 0> 1992 > Y3yM30p | 506 8-10 3,7 88 >9 84.1-86.4
BUJIOATH
Tomunmnatu® cyropuin
Taxpuoda XYKanuru 3.80 22 85.0 44.7
3. Hituxon TyMaHH 1995 10 Y3yM3op 7,30 10 3,3 60,0 25,0 121,6
CamapkaH]| BUJIOATH
y3yM30p
TomunnaTn6 CTX (€m
“Sapadrion” YpmoH HHXO0M) 3.44 16-8 35,3 97.4
4. xyxanuru CamapKaH[ 1992-1995 > OACTI-12 rnmaxra 6,64 -5 3,2 31,6 37 210,1
BUJIOSITH KaTop
opacura
5 Eor; H(J)I aTH?[aXTaqP?JE/I)Ii 1992-1996 2 Cﬁiﬂfgf , mnaxra 3.06 16 2,5 36.1 7,4 84.8
T | DYXOP P 5,56 5 . 28,7 . 193,7
Ta)XpuOa CTaHIMICH CTaHIUSICH
F.Fynom nomuparm Ne KK 1.2
1 CAHUMWPU TUUYX CAHUIInact ’ 17 21,8 55,0
6. I.PammunoB  TymaHu 1997-1999 34,4 ITapkent fraxta 2,0 2 0.8 18,1 3.7 110,5
Cupmapé BUIOSTH CIIMK
CypxoH TUYX 3,98 8 38,1 104,5
7. CYDXOHAPE BHAIOATH 1992-1995 5 OJICII-13 maxra 774 4 3,76 35.9 2,2 215.6
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£ = = & EHmE EHO 5k = ZHG 5= 2 HHO®
3 S = = =) =| & g = 58 & = o e
S S & X 2 X £ o
@) 5 Q Q 1)
KOJIX03J1ap 3.0
“@Paprona” TNUUX apo ’ 25 25,8 221,0
8. ®daproHa BUJIOATH 1992-1993 > KYPHJIHII fraxta 8,3 6 34 17,2 8,6 529,0
TaIIKWIOTH
Kapuiu
JKCIIEpUMEHTANI-YKYB
9. | TAlKWJIOTHU 1992-1995 12 -*. naxra LBI?O % 5,2 %’g 6,2 Llé—;’é
(KOVIIPOJI) ’ ’ ’
Kamkanap€ suiiostu
KK
XyLBaKkTOB THYX 65 CAHMUIInact 299 24 412 7.6
10. | Kapmm tymaH | 1992-1995 dupma maxTa e 3,36 P 7,6 e
i 35 6,35 5 33,6 189,0
Kamkamapé Bunositu [Imactporsar
Wspauns
tdhupma 3.03
11, | Kexec Tyman coBxosu | g9, 199y 4 Aiizenbepru | maxta 6,90 17 3,87 24.2 52 125.2
YUMKEHT BHJIOSATH 4 19,0 363,1
K M3panns
ITaxTaunnuk T4
CTaHLUSICUHU MapKa3uit 2.0 7 39,2 51,0
120 Skenepuw. Gasacu | 1007 2 naxra 4.0 4 2,0 304 8.8 1316
TOWKEHT BUJL.
hupma
TomumunaTtu® CyropwHIl Alisendepru
« o Kk U3pamin 2,6 19 25,6 101,5
13.] 1/x CaBaii”’coBxo3u 1992 490 PN rmaxra 8.2 s 5,6 _’_27,8 2,2 —‘—295’0
AHAMKOH BUIIOSTH
CyB
KYPHJIHII
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YK 631.4:626.844

M3MEHEHUE COJIEBOI'O PEXXUMA MNPU KAMNEJIbHOM OPOLLEHUU B
yCnoBuAX PECNYBJIINMKU KAPAKAJINAKCTAH

C. Kypoanoaes
Kapakannaxcrkui puruan CAHUUPU

Kopaxannozucmon Pecnybnuxacu xy0youoa momuuiamubd cyopuut yciyou oesapiu Kyn
sakmoan Oyén onub bopurmoxoa. bup xanua oananapoa ywby muzum Kypuiou ea uwiamud
oopunou. Jlekun, Kynuuaux Xoanapoa 0y mu3umiap Maxaiiuil Wapoumiapea moc Keimaou,
MUCON YUYH KYypub OUMKA3ULeAH JHCOULAPOA MYNPOKHUHZ UKKALAMYU MY3LAHUWL HCAPAEHU
Ky3amuiou 8a 6y y3 Hasbamuoa 3KuHIapHUHE HOOYO Oynuwuea oaud Keiou.

Ulynapnu xucobea onean xonoa CAHUHUPHU nune Kopaxannosucmown guiuanu
MOMOHUOAH MANCPUOATU 0aNa MOWKUIL KUTUHUO, YHOA MYNPOKHUHS V32APUUL HCAPAEHU YP2aAHUUL
Oytuya uznanuwaap oaud 6opunou 6a OVHUHE HAMUUNCANAPU ICA ULY MAKOLAOA EPUMUTCAH.

Bonpoc o npumenenuu cucmem kanenvnozco opoweHus Ha meppumopuu Pecnyboauxu
Kapaxannaxecman cmagumcs docmamouno 0asno. Ha HecKoabKux yyacmkax Obliu nOCmMpoeHbvl
JIOKAIbHbIE CUCTEMbl KANeIbHO20 OPOULeHUSL.

Oonako 6 borvwuHCMEe CLyuaes dmu cucmemsvl He OblLiU NPUCHOCOOIEHbl 0l MeCHHbIX
VCI0BULL U 80 MHO2UX MeCmAax NpPOoUCXooul Npoyecc GMOPUHHO20 3ACOJEHUs NOY8, KOMOpbl
npusooUs K eubeau pacmeHull.

Yuumvieas oannvie obcmosamenvcmea, Kapaxannaxckum guiuarom CAHUUPU 6vin
CO30aH JNOKANIbHBIN ONBIMHBIN YYACMOK, HA KOMOPOM OblIO NPOBedeHO O0emdalibHOe U3YUeHUue
NOYBEHHBIX NPOUECCO8, MO eCmb BblACHEHUe Xapakmepa (OpMUpoO8aHus 3ACOeHUs NoY8 npu
KkanenvHom opouweHuu. OCHOBHbIE pe3yTbmamyl UCCIe008aHUL U NPUBEOeHbl 8 OAHHOL CIMambe.

YyuteiBas TOT QakKT, 4YTO CUCTEMBI KaleJIbHOTO0 OPOUIEHUs, IOCTPOCHHBIE HA TEPPUTOPUU
Pecny6nuku KapakanmakcTan Ha OTKPBITOM TPYHTE, HE Jalld TMOJOXKHUTEIBHBIX PE3yIhTAaTOB B
2010 roxy na 6a3ze Kapakannakckoro ¢punuana CAHUWPU 6s11 co3nan HEOOIBIION JTOKAIBHBIN
y4acTOK, TJIe U3y4aoCh U3MEHEHUE MTOYBEHHBIX MPOIECCOB MPHU KAMEIbHOM OPOIICHUH.

Y4acTok mpencTaBiseT co00i CYTJIMHKHU C TepeclanBaOIIUMUC CyNecsiMu. MOITHOCTh
MMOKPOBHOT'O OTJIOKEHHS COCTABIsET 3,5 M, MOJICTUNIAeTCA meckaMu MOIHOCThI0 30—40 M. [Tousa
MMEET CPeAHUN W JIETKUHA MEXaHMYEeCKHil cocTaB ¢ BojompoHuiaemoctsio 0,9-1,5 m/cyT. Ha
y4acTKe ObLIH MOCESHBI TOMATHI copTa «BocTOK—36».

[TockonpKy MoYBa OMBITHOI'O y4acTKa, Ha KOTOPOM pacCIOJOKE€HAa CHCTeMa KallelbHOIo
OpOIICHUS, UMEET JITKUI MEXaHWYECKHI COCTaB U ri1yOoKoe 3a7eraHe YpPOBHS TPYHTOBBIX BO/I,
TO IIPH MOJIMBE, B OCHOBHOM, IIPOUCXOAUT BEPTUKAIbHOE NepeBrKeHre cojeil. Tonbko Tam, e
MEXIy KamelbHUIIAMU TMPOUCXOJUT TEPEYBIAKHEHUE IOYB, MOXET MPOU30UTH JIOKAIHHOE
BOCCTAHOBJICHHE 3aCOJICHUSI.

B Tedenne BereTalinoHHOTO Mepruoaa Opanuch MPoObl HAa 3aCOJICHUE TIOYB 10 5-TH TOYKaM
Ha ryouny 0-60 cm.

[To pe3ynbraTam aHamu3a OKa3aloCh, YTO B OOJBIIMHCTBE TOYEK OTOOpa COJAEpI)KaHUE
conelt konebanock B mpenenax 2,0-4,0 mS/cm. Tonbko B OTAENBHBIX TOYKAX COAEPNKAHUE COJICH
MIPEBBIIIANO JOMYCTUMbIC MPEJIEIbI.

Conepxannie coyieii B OTHENbHBIX TOYkax He mnpesbimaer 0,7-1,0 mS/cm, dyTo
COOTBETCTBYET HE3ACOJICHHBIM KAaTETOpPHUSAM TPYHTOB. 3HAYHUTENIbHOEC HAKOIUJICHHWE CcoJei
Ha0II0jaeTcsd HAa BEPXHEM 5 CM clloe, B OTIEIbHBIX TOUKax (MeXIy KamnelbHUIAMU) JTOCTUTIIO
6,0—7,0 mS/cM, HIKE 3TOT0 TOPU30HTA COJICPIKAHUE COICH CHUKACTCS.

AHanu3 pe3ynbTaTOB HCCIEAOBAaHUN IOKAa3bIBa€T, YTO B 30HE BIHUSHMS KameJbHUI] B
OCHOBHOM Ha PAacCTOSHUU N0 15 ¢cM OT KycTa MPOUCXOAWIO 3HAYUTEIHHOE ONPECHEHHE TIOYB B
BepxHeM 0-20 cm cnoe. [lpu oTmanenum ot kKamenabHHI] Ha pacctosiHue 20-25 cMm (MexmTy
KaneJlbHUIIaM1) Ha0JII01a710Ch HE3HAUUTENbHOE YBEIUUEHUE coiepKaHue coneit (puc. 1).
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B Tabmn. 1

JacTCs Cp&BHHTGJ’IBHLIfI aHaJIn3

HN3MCHCHUSA OCPCAHCHHBIX

3HA4YEeHUN

COACPIKaHUA coJjel 1o BapHUaHTaM OIIbITa B Ha4aJIC U B KOHIC BEIrCTAlMOHHOTO IICPHUOJa.

Tabnuna 1 - CpaBHUTEIBHBINA aHAN3 U3MEHEHUSI COICPIKAHUS COJICH

Cpoxn Touka Mecto otbopa Ky K
orbopa 5 10 15 20

B magame MpaBbId 3,25 3,25 3,65 3,29

B kon1e TIpaBBIA 2,25 3,39 391 3,38 1,02 0,69
pasHuIa 1,0 -0,41 -0,26 -0,09

B nauaie JIEBBIN 2,44 2,69 3,64 2,69

B xonne JICBBIN 2,72 2,60 2,57 1,74 0,64 1,11
pa3HuIa -0,28 0,09 1,07 0,95

B nauaie MpaBbId 3,19 3,25 2,97 3,23

B xonue MpaBbId 2,30 2,74 2,91 3,52 1,08 0,72
pasHuLa 0,89 0,51 0,06 -0,29

B nagaie JICBBIN 3,03 2,80 3,36 3,95

B kon1e JIeBBIN 2,34 2,41 3,32 3,93 1,0 0,77
pasHuIa 0,69 0,39 0,04 0,02

Kak BugHO u3 naHHBIX Tabn. 1, B KOHIIE BEreTAllMOHHOTO TEpUOAa TOYTH BO BCEX
ciyuyasx HaOmonaercss He3HauuTenbHoe YyBenaumdeHue coneHoctu go 0,20-0,58 mS/cm Ha
paccrosinuu 15-20 cMm oT KycTa.

Ha Toukax or0opa, pacmojoxkeHHbIX Ommke K Kycrtam (5-10 cMm) mnpoucxoaun
WHTCHCUBHBIN Tpoliecc onpecHeHus nouB. Benwuuna xkosddunmenta onpecHenust Koo = Si/Sy,
rae: Si/Sy - KOHEYHOE W HayalbHOE ONpecHeHWe MouyB Ha paccrosHuu 20 cM OT KycTa
konebmercs ot 0,64 mo 1,25, T.e. MakcMMajdbHOE€ BOCCTAHOBJICHHUE COJICP)KAHUS COJICH
coctaBisieT 25 %, a cpenHsas BenuunHa paBHa 1,04 unu 4 %. Ilpu 3TOM cpeaHsis BenuyuHa
ONIPECHEHMS Ha pacCTOSIHUE 5 ¢M OT KycTa coctaBiseT 24 %.

B 1menoM MOXXHO OTMETHUTh, YTO Ha IOYBaX JIETKOTO MEXaHHYECKOr0 COCTaBa IMpu
rIyOOKOM 3ajleTaHUM TPYHTOBBIX BOJ HHXE 2 M IPUMEHEHHE KaleJIbHOIO OpOILIECHUS He
BBI3BIBACT 3aCOJICHUS TMOYB. B 04aroBoil 30He, HAOOOPOT, MPOUCXOJUT OIMpPECHEHUE,
nocturaroriee 12 %.

[Ipu coOmntoneHnn BCEX BHUAOB AarpoOTEXHUYECKUX MEPOIMPUSATUNA TMPU KarelbHOM
OpOIICHUU BOCCTAHOBJICHHUS 3aCOJICHUS TIOYB HE MPOUCXO/INT.

JINTEPATYPA:

1. Xampaes III.P. «O BO3MOXHOCTSIX HPUMEHEHHs] CHUCTEM KalleJbHOIO OpOIIEHUs B
PecnyOnike Y30ekucran», ToKiIa.

2. PexomeHnauun O TpUMEHEHHE CHCTEM KalelbHOTo opoueHus B PecmyOnuke
Kapakanmmakcrtan / KK ¢unmunan CAHUUPH. - Hykyc, 2006.
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Puc. 1 - KonTypsl 3acosieHus TOYBHI MTPU KaIleJIbHOM OPOILISHUH TOMATOB B Hayaje U B
KOHIIe BereTaruu 1mo ToukaM Ne 1,2, 3 u 4
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YK 626.81(262.83)

OUCLUMMIIMHA B BOOOMNOJIb3OBAHUU - OCHOBbI YCTONYUBOIO
PA3SBUTUA OENIbTbl PEKU AMYOAPBU

C. Kypoanobaes
Kapakannaxckuii punuan CAHUUPU

[Tonutuka BoAOpacHpeneiIeHHs, BOIONONb30BaHUS H 3(P(HEKTHBHOTO HCIIOIb30BAHUS
BOJbI B Mpelenax AeNbThl 3aBUCUT OT oObeMa BOABl cOpachiBaeMoil HUke TaxmuaTalickoro
ruapoysia. B mocnenHue rojpl COKpallaeTcs KOJIMYECTBO MHOTOBOJHBIX JIET, TaK B TE€UEHUE
2000-2010 rogoB HaOMIOIATIOCH TOJIBKO 2 MHOTOBOIHBIX roaa (2005, 2009 rr.) octanbHbIe 8 JIET
OBLITM MaJTOBOHBIMH.

B MHOTOBOAHBIE rO/BI, KAK MPABUIIO, B AENbTE PEKHM AMYyJapbH HAMOJIHSIIOTCS MOYTH BCE
ocHOBHbIe 03epa (Mexaypeube, Cynouse, Kunreipbac, MyitHakckuii u Per6aunii 3anussl u ap.).
Kak B MHOroBOJIHBIE, TAK U B MAJIOBOJIHBIE TOJIBI MO/1a4a BOJBI yepe3 TaxuaTalmckud THApOy3en
OCYILECTBIISETCS B 3aBUCUMOCTH OT HAJIM4Ms BOAHBIX PECYPCOB B PEKE.

Ha puc. 1 nmpuBeneHsl JaHHBIE PacxoJ0B BOJBI, cOpachkiBaeMoOW HUXe TaxuaTamckoro
ruapoysna. Kak BUAHO W3 NMPHUBEACHHBIX JaHHBIX, B OOJBIIMHCTBE CIIy4aeB cOpPOC BOJIBI Uepes
TaxuaTanckuil THAPOY3€l HE OCYIIECTBIISIICS.

HcTouyHMKOM MUTaHMS JENBTOBBIX O3€p M JAPYTHX JKOJOTHYECKUX OOBEKTOB NENBbTHI, a
TaKX€ OPOILICHUS CEIbCKOX035MCTBEHHBIX YTOJIUM SABIISIIOTCS:

— xanan KspI3keTkeH, o0ecrneunBaronuii BOJAOKW opoliaeMble 3eMin TaXTaKymbIpCKOTO,
Uumobaiickoro, Kereitnuiickoro u MyitHakckoro paiionoB Pecriy6nuku KapakanmakcraH, a Takxe
W3 Hero nurtaroTces o3epa JayTkynb, Maykyib U psii APYTUX MEIKUX;

— kanan Cyennu oOecneyuBaeT Bojaoi opomaembie 3emiu  lllymanaiickoro,
Xomxkennuiickoro, Kannbikynbckoro, Kynrpanckoro m MyiiHakckoro paiioHoB PecmyOmuku
Kapakannakcran u nutaercsa o3. Cygoube, MalankyJsib U psa ap.

Taxke B O3TOH 30HE HMEIOTCA BO3BpaTHbIE KOJUIEKTOPHO-APEHAXKHBIE  BOJBI.
®opMupoBaHue 00beMa BO3BPATHBIX BOJ 3aBUCUT OT BOJHOCTU TOJa, U 32 HUCKIIOUYECHHEM
OTAEIBHBIX JIOKAIBHBIX YYAaCTKOB (B IpejiesiaXx OJHOTO BOJOEMA) PEryJIMPOBAHUE UX PEXKUMA HE
MOJJAETCs ONPEAECIEHHBIM ITPABUIIAaM, KaK 3TO IIPOUCXOIUT B UPPUTALUOHHBIX CHCTEMAX.

OnpIT H3KCIUTyaTaluu KpynHbIX BogoeMoB (JKunteipbac, Mexaypeube, Pribaumii,
MyliHaKCKHA) 110 TPUYMHE HE3aBEPIICHHOCTH CTPOUTEILCTBA 1aMO, BBIMTYCKHBIX COOPYKECHHH H
psga Opyrux, HE JOCTUTHYTO HAIlOJIHEHUs 3TUX EMKOCTEH 10 NPOEKTHBIX pa3sMeEpoOB W,
COOTBETCTBEHHO, JIOIYCKAETCs CUCTEMATHYECKOE HAPYIIEHUE TUCIUIIMHBI BOJIOIIOIb30BAHUS B
nenaoM. C Ipyroil CTOpOHBI 10 CETO BPEMEHU OTCYTCTBYET KOHKPETHBIM IJIaH BOAONOJAa4YU KaK B
JeNbTy, TaK U B OTHAENIbHBIE BojoeMbl ([lyxoBHbril B.A., 2009).

JlomyckaeTcss MHOTO HETOYHOCTEM IpPHU PETYyJIMPOBAaHUU pEXUMaA OTIAEIbHBIX BOJIOEMOB
(cOpocsl B HMKHHM Obe(d, cCOXpaHEHUE MPOEKTHOTO TOPU30HTA, COJICHOCTh BOJIBI U JIP.).

B pesynbrare yka3zaHHBIX BbIIIE (PaKTOPOB JOIYCKAECTCS HEPALMOHAIBHOE HCIIOIb30BaHUE
TOTO HE3HAYUTEIHHOTr0 00bEeMa BOJIbI, KOTOPBIN cOpachiBaeTcs HUKe TaxuaTalckoro rupoysia.

PerynupoBanue pexuMa W TOBBIIICHHE TUCIUIUIMHBI BOJOMOJIb30BaHUSA (OCOOCHHO, B
npenenax lleHTpanbHONW 30HBI) 3aBUCUT OT MPaBUIBHOM OJKCIUIyaTalUH MeXIypedeHCKOro
BogoxpaHwiuiia. I[lostomy Heobxoaummo pa3paboTaTh HOPMATUBHBIK  JOKYMEHT IO
oOecrieyeHnio Oe3aBapHifHON SKCIUTyaTallMM 3TOTO OOBEKTa, a TaKXKe IO pacHpeleTIeCHHI0
HMMEIOIIEeToCs 00beMa BOJbI MEXIYy BCEMHU BOJAOEMaMH, PACIOJIOKEHHBIMHU B LIEHTPAIbHON 30HE
JebTHI.

ComocrtaBneHue BelMYWH Tpedyemoro oObeMa Boxomogaun ¢  (PaKkTUUYECKUMU
MIOKa3bIBAET, YTO BBUAY Je(PUIIUTA BOJbI OAIEPKUBATH BCIO HEOOXOAMMYIO IJIOIIAb B pa3Mepe
250 ThIC. ra Ha COBPEMEHHOM YPOBHE HE MPEACTABISIETCS BO3MOXHBIM, TaK KaK HET rapaHTHUH
mogaun BOAbl B obbeMe 2850 MTH M TpecHO# Bomsl B rox. OTCIOJa BHAHO, 9YTO PEANbHO
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HEBO3MOXHO CO3/IaHHE 3EJICHOM IMOJIOCHI MO BCEM O3epaM M MOPCKHM 3ajMBaM, U IMPH ITOM
BOOOIIIE HE MOXET HATH PEUH O CO3MAHHH TOJbIACPHONH CHUCTEMBI IO BCEW aKBATOPHU MOPS Ha
oTMmeTke Hmke 48-46 m abe. BC.

B Ttabn. 1 mpuBeneHbl AaHHBIC O IUIOMIAAU O3ep M TpebyemMoro odbemMa BOJOMOAAYH B
rOJIbl Pa3IUIHON BOJI000ECIICYUCHHOCTH.

Tabnuua 1 - [Tnomany o3ep u NoTpeOHbIE 00BEMBI BOJIOTIOAYH B TOABI pa3IHYHON

BOJI000€CIIEYEHHOCTH.
Bos1006eCIe e HHOCTS ITnomans, Tpebyemsrit 00beM B.T;‘I.
TBIC. TA BOJIONIONAYH MPECHOM BOJIBI.
MHOTOBOHBIN 252 3935 2852
CpenHeit BOTHOCTH 86 1275 513
ManoBoaHBIH 32 470 68

B nmanpHeimmux pacdeTax, ¢ Y4YE€TOM OXXHJIA€MbIX BOIHBIX PECypcoOB, HEOOXOAMMO
OpPUCHTHPOBATHCS HA I0Jady MPECHOH Bombl B 06beme 500-600 MutH M°. DTO TapaHTHPYET
ooBonHenne 90-100 Teic. ra TmJoOmaAM JEIBTOBBIX 03€p. B mepcmexkTuBe ¢  y4yeToMm
BOJI0OO0ECIICUCHHOCTH T0Jl1a OOBOJHECHHE BOJOEMOB JOJDKHO OCYHISCTBISATHCS B CICIYIOMICH
MocJeI0BaTeIbHOCTH (TabII. 2).

Tabauna 2 - OuepeTHOCTH U HEOOXOIUMOCTH MTOJJaYX BOJIBI HA HATIOJTHEHUE JIEJIbTOBBIX
03€p U NPUMOPCKHUX 3aJMUBOB.

No ObecneueHne nmogaun
I /IT Hammenosanme o3ep O06s3aTenpHOE HeoOxogumoe | BOJIBI B MHOTOBOIHBIC
TOJIBI
1 1. 03. Cynmoune - + +
2. 03. Kaparepen - - -
3. 03. Amxubaiickuii - - +
4. Kapamkap-Maran - - -
II 1. Mexayp. BOZOXD. + + +
2. MyiiHaKCKHil 3a]IUB - + +
3. Pri0bauwnii 3a1uB - + +
4. Cucrt. 03. lymanak - - +
III | 1. 3an. XKXunteipbac - + +
2. 03. Kaparepen - - +

Kak BuaHO u3 maHHBIX TaOu. 2, mpH JIOOBIX YCIOBHUAX, Jla)k€ B MaJlOBOAHBIE TOJbI,
HeoOXoIuMO ob0ecneunTh Mojady BoAbl B MeXIypedeHcKoe BoJoXpaHuiuiie. Yepes 3To
BOJOXPAHUJIUIIE OCYLIECTBIAETCS Moaada BoJAbl B MyitHakckuil paiioH. OcTanbHble BOJIOEMBI B
3aBUCUMOCTH OT 3HAYUMOCTH M HEOOXOAMMOCTH TpeOyIoT MoAaudy BOABI IS COXpPaHEHUs
Bog0eMOB Pri0aune, XXunteipbac, Cymoube, U IS IEPHOIAYSCKOTO 3aTOTUIeHUs (2-3 pasza B rojx)
B LIEJISIX CO3JaHUs 3€JI€HOU MOJIOCHI B I€JIbTE€ peKU AMYyIapbH.

[Ipy o0OBOJHEHHWH BOJOEMOB, HEOOXOAMMO OOpaTUTh BHUMAHHE HAa KadyecTBO
ucnonb3dyemoit Boasl. Ha Bomoemax Cynouwe, Kapatepen, Kunteipbac u ap. (KoJUIeKTOpHas
BOJa ¢ MHHepanu3anueil 4-6 r/i1) mpu OTCYTCTBHHM MPOTOYHOCTH MOKET NMPOM3OUTH 3aCOJICHHE
BOJBI U IIOYB, KOTOPbIE B KOHEYHOM HTOT€ MOTYT MOTEPSTh CBOIO NPOJYKTHUBHOCTb. Y YUTHIBas
3TO HEOOXOAMMO MEePUOIUIECKH 00ecIeunBaTh Mojady NpecHOd BOABI (ITyTeM CMEIIWBAHUA) U

YIYy4YIIUTh KAa4€CTBO BOABLI BCICACTBUEC BOOAHO-COJIEBOTO oOMeHa.
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Puc. 1 — I'paduk xonebanus cpeaHeMecsIIHOTO pacxoaa Bobl o r/m Caman6ait 3a 2000-2010 rr.
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U3MEHEHUE BNTAXKHOCTW NMNOYBbI NMPU KAMNEJIbHOM
OPOLUEHWU HA OlNbITHOM YYACTKE KAPAKAJINMAKCKOIO
OUNTNATIA CAHUUPU

C.E. Kypoanoaes, O.10. Kapumosa
Kapaxannaxckuii punuan CAHUUPU

Xosupeu  kywoa  momuunamub — cyeopuui  ycayou — Oeapiu  OYmMYH — HCAXOHOA
MAMAAKAMAAPUOA — UWLIAMUIMOKOQ, ACOCAH  Cy8 emumwmatouean  xyoyonapoa. Jlexuw
Kopaxannozucmon Pecnybaukacu wapoumuoa 6y yciyo mynux ypeaumazauiucu O0Uuc xoaupia
V3 YPHUHU MYAanueuda monmaou.

Ulynune yuyn CAHUUPHnune Kopakanno2ucmon ¢punuaiu momoHUuOaH Kypeama oaid
MAUUHAAHUO OAUHUO, YHOA momuuiamub cyopuul ycayou anpobayusi Kununou. IKuH mypu
momam. Anpobayus dcapaénuoa mynpox HAMAUSU Y3eapuiiu Ky3amuiub Oopundu. Xap Xun
bocumoa momuseuuiapea cy8 Oepuruly HAMuUNCACUOa IKUH YCUUU 84 PUOICTIAHULUY YUVH 3aPYD
ONMUMAT CY8 cap@hu 8a XaricMu AHUKIAHOU.

B nacmosawee epemsa cnocob opouieHus nocpeocmeom KaneabHulX YCMAHO80K WUPOKO
NpUMeHsemcs 80 cem mupe, 0COOEHHO Mam, 20e SIBHO 8blpadiCceH Oehuyum 00HbIX Pecypcos.

Oonaxo 6 ycnosusx Pecnyoauxu Kapaxarnakcman 0auuwlli cnocob opouwieHus noxka eujé
He Haulell c80e20 WUPOKO020 NPUMEHEHUs. U NOKA eujé HeOOCMAamoyHO U3YUEH.

B ceazu ¢ smum Kapaxannaxcxum gpunuarom CAHUUPHU 6Ovin opeanu306an 10KAIbHLILU
ONbIMHBLU YUACMOK, 20€ Oblld anpoOUpPo8ana MexHoI02Usl KaneabH020 OpOouleHUsi Ha 08OUJHBLX
Kyaemypax (momam). B xo0e anpobayuu na onvimuom yuacmke 6eacsi MOHUMOPUHE BLANCHOCU
nouswl. bvliu nocmasnenvl onvimul ¢ nooauel pasiuyHbLIX pPAcXo008 600bl 6 KANEeNbHUYbl U
8blsAGNIeHbl Haubosee ONMUMAaibHble, CHOCOOHbIE NOOOEPIHCUBAMb HEODXOOUMYIO BLANCHOCTb
noY8bl 0J1s1 HOPMATLHO20 POCMA U PA3BUMUSL PACTEeHU.

Now way irrigation by means of kanenvnvix of installations is widely applied all over the
world, is especial where the deficiency of water resources on opowenue is obviously expressed.

However in conditions of Republic Karakalpakstan the given way irrigation yet has not
found widely applications and in this connection yet is not investigated enough.

In this connection the Karakalpak branch office SANIIRI organized a local skilled site,
where there was a technology installation for realization by drops irrigation on vegetable
cultures (tomato). In a course of approbation on a skilled site monitoring humidity of ground
was conducted. The experiences with submission of the various charges of water in installation
for realization by drops irrigation were put and the charges of waters capable to support,
necessary humidity of ground for normal growth and development of plants are revealed
optimal.

BBuay TOro, 4yro Ha TEpPpPUTOpPUHU, TJE INOCTPOCHA CHUCTEMa KaleJIbHOTO OpPOILICHUS,
YPOBEHb TPYHTOBBIX BOJ HAXOJIWUTCS Ha TiyOmHe Oosee dyem 2,5-3,0 M ¥ MOYBOTPYHTHI UMEIOT
OTHOCHUTEJIBHO BBICOKYIO BOJOIPOHHUIIAEMOCTD, BIaKHOCTh MTOYB HAXOJMJIACh HA HU3KOM ypOBHE
U B BEPXHEM CJIO€ Nepes MOJUBOM CHHU3UIACh 110 3-5 %.

[TpoObI HA BIIAKHOCTH TIOYB OTOMPATHCH IO TPEM TOYKAM B KXKIOM BapuaHTe. B kaxmaom
OTIICITLHOM CIIydae pa3oBbie OTOOPHI IPOO MPOBOAMIIN B HA4Yalle U B KOHIIE MoyinBa. [IpomMexyTkn
MeXay oTtOopaMu cocTaBwid 7-8 yacoB. B kaxmoil Touke mpoObl Opasii Ha PacCTOSHUU OT
pactenutii 0, 5, 15, 20, 25 cm ¢ 06eux CTOpOH.

B Hauane onpiTa OBLT MPOM3BEICH CPOUHBIM OTOOP MPOO HA BIAKHOCTH (Uepe3 JABa JIHS) U
npu HactymieHuu 18-19 % BrnaxHocTn Ha TimyOmHe 16-17 cM OT MOBEPXHOCTH IMOYBBHI OBLIH
YCTaHOBJICHBI OPHEHTUPOBOYHBIC CPOKH TOCIICAYIOMIEH MOJa4H BOIBI.

B ta6n. 1 mpuBeneHbl TaHHBIE BIAXXHOCTH ITOYB HAa OMBITHOM y4YacTKe.
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Kak BugHo w3 maHHBIX Ta0ia. 1 BeaWuMHA BIAXHOCTH IO I[IOJIWBA Bcerma ObLia
3HAYMUTENbHO MeHbIIe To cpaBHeHuUto ¢ [II1B. /Io mepBoro monmBa BIa)KHOCTh B BEPXHEM CJIOE
nouBsl 0-10 cm He mpeBbimana 6-8 %. OTHOCHUTENBHO HHU3KHWE 3HAYEHHS BIAXKHOCTH
COXPAHUJIUCh U Ha HIDKENeXAIINX ropu3oHTax 10 50 cM.

Cpa3y ke mocie mpeKpanieHus mo1aqd BOAbI ObUTH O0TOOpaHBI MPOOBI Ha BIAXKHOCTH BO
BCEX BapHaHTaX W TOYKax oTOopa. Okazanock, 4YTO BO BCEX BapHWaHTax OMbITa U TOYKAX O0TOOpa
MOCJIE TTOJIMBA BIAXKHOCTH MIOYB PE3KO YBEITUYHBACTCS U MECTAMH B 30HE KaleJIbHULBI TOCTUTAET
ypOBHs mojiHOro HaceimeHus 29-31%, a pamee ux 3HayeHue CcHuUxkaercs. [nyOuHa
WHTEHCUBHOTO YBJIIQXKHEHUs TOUB JocTUraet 35-37 cm, a mupuHa coctasisgeT 50-70 cM.

B mepBoM BapuaHTe, Tam, /i€ MOJUBHBIC NIJAHTH YJIOXKEHBI HAa MOBEPXHOCTH MOYBHI,
MaKCHMAaJIbHBI TPOIEHT YBIAKHEHUS COCPENOTOYEH Ha IOBEPXHOCTH 3eMiiu. Bo BTOpOM
BapHUaHTe MaKCUMAaJIbHOE 3HAYCHUE OTMEYAeTCs Ha TIIyOuHe 5-6 cM.

Ha puc. 1-4, noka3ano pacnpejeieHue BIaKHOCTH MOYB O IIIyOuHE, MOCiie TPOBEICHUS
MOJINBA.

MNocne nonuea Mocne nonuea

nesbin npaebIiA neBbI npasbin
0 25 15 15 20 ) £
10 %
20| |8
30 N\
40 S 16- =

b 1% > ¢

50 : e

Puc. 3 — Kontyps! yBnaxxueHus noussl npu KO
I10CJI€ MPOBEIEHMS IOJNUBOB 1O Touke Ne 3

Puc. 1 — Kontyps! yBnaxxuenus noussl npu KO
MocJie MPOBEICHUS MOJUBOB 10 Touke No 1

MNocne nonunea Mocne nonuea

nesbIA npasbli neebIN npaebii
0 25 20 15 _ 5 10 15 20 0 25 20 15 10 ¢ 10 15 0 25
10 10 +—F =l )
20 20 ﬁL /
30 - 30 N\ 2 /
40 40 -
sol L 15 | . ' 50 ’

E 30 BN 26 EEm22 18 [ 14
m 2s B 24 2o 16 [ >12

- 12 u MeHbLLIE

Puc. 4 — KonTyps! yBnaxxaenus noussl npu KO
MOcCJie TPOBEACHHUS MOJUBOB MO TOUKe Ne 4

Puc. 2 — KonTyps! yBnaxxuenus noussl npu KO
MOCJIe TPOBEACHHUS MOJUBOB MO TOUKE No 2

Tabnuua 1 — M3MeHeHue BIa)XKHOCTU NOYBBI 110 BApUAaHTaM KalleJIbHOT'O OPOILIEHUS Ha
onbITHOM yuacTke Kapakannakckoro ¢pununana CAHUMPU

Jlata n Cpoku Touxa MecTo 0T60pa, paccTosHuE OT KyCTa, M
BApHAHT HoIBa otbopa ot I'my6una
pacTeHwuit 0 5 10 15 20
1.06.2010 Jlo monuBa I mpaBerit 0-5 5,9 5,8 5,7 5,2 6,0
5-15 7,7 11,0 10,5 8,4 8,1
I BapuanT 15-25 9,2 9,4 9,8 8.8 9,0
25-35 11,3 12,1 12,0 8,7 11,6
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Jlata u Cpoku Touxa MecTo 0T6Opa, pPacCTOSHUE OT KyCTa, M
BapHaHT MOJIMBA oToopa or Tnybuna

pacTeHuit 0 5 10 15 20
35-50 12,4 13,8 14,0 12,3 12,8

0-5 6,2 5,1 5,7 6,0

5-15 7,1 7,9 7,7 7,8

I neBwIit 15-25 9.4 9,3 9,8 9,4
25-35 12,0 11,9 12,0 12,2

35-50 13,6 12,6 12,8 13,1

0-5 29,4 23,4 15,4 8,3 7,2
5-15 28,9 22,0 16,2 10,6 10,6
I mpaBe1it 15-25 26,0 21,6 15,3 11,6 10,2

25-35 22,1 19,8 14,0 12,3 9,5

IMocne 35-50 19,8 14,5 10,9 12,5 9,6

MOJHUBa 0-5 24.8 16,2 12,9 8,2
5-15 24,2 18,3 14,0 11,0
I neBbIi 15-25 22,0 17,9 14,0 10,2

25-35 16,3 15,6 12,0 9,0

35-50 14,4 14,0 11,1 9,8

0-5 4.5 4,2 5,6 7,0 43

5-15 7,2 6,8 6,9 7,10 5,9

I mpaBe1it 15-25 7,9 8,0 7,5 7,9 8,1

25-35 9,1 9,2 9,6 12,1 8,2
1.06 35-50 9.8 10,1 7,9 11,0 12,0
Ho nonmsa 0-5 3,9 3,6 3,8 4,0

11 BapuanT 5-15 6.2 6,0 6.2 6,1
I neBuIii 15-25 8.4 7,2 7,4 7,1

25-35 9,2 8,0 8,6 8,0

35-50 10,0 10,4 10,9 9,5
0-5 28,1 252 22,8 20,0 12,8
5-15 25,6 26,3 23,6 22.8 21,0
I nmpaBbrit 15-25 23,2 21,0 18,6 21,2 18,2

25-35 20,0 18,3 17,9 18,4 16,3
IMocne 35-50 18,3 16,7 17,0 16,2 15,2
[oIUBa 0-5 26,1 18,4 16,3 13,0
5-15 25,0 18,2 9,2 18,2

I 15-25 23,2 18,1 17,1 16,3
25-35 17,6 17,6 17,6 15,4

35-50 15,8 15,9 15,4 15,3

Kak BumHo Ha puc. 1-4, mocie mepBOro MoJHBa BIAKHOCTh IMOYB YBEJIUYWIACh U
MecTaMHM (B TOYKE KameJbHUI]) JocTuria 32 % 1o OTHOUIEHUIO K NEpUOAY Nepes MOJIUBOM, NpHU
KOTOPOM BJIQXXHOCTH KoJsiebamack oT 6 10 10 %.

IIpoBeeHHbBIE HCCIIEIOBAHUS IIOKA3bIBAIOT, YTO IPU KaIll€JbHOM OpOIIEHUM TOMAaTOB
IJI0IA/Ib YBJIAXKHEHHS 3aBUCUT OT 00beMa MoJayu BOJbI P KaxkoM noiuse. Kpome Toro, npu
KareJxbHOM OpOIIeHUU ToMaToB pacxon kanenbHul 0,50-0,70 n/gyac u monaya Ha 1 xyct 3,0-3,24
J BOJABI HAa OJMH MOJIUB CO3AAI0T ONTUMAJIBHYIO BIaKHOCTD JUISl POCTA U PA3BUTHUS PACTEHUM.

Pe3ynbrarsl  MpPOBENEHHBIX  ONBITOB  HA  TEPPUTOPUM  JIOKAIBHOTO  y4acTKa
Kapakanmakckoro ¢punnaia CAHUMUPU nokassiBaloT ciegyromiee:

1.llpu pacxome xkamenbHun B mnpexenax 0,5-0,8 m/u  BmonHe obecmednBaeTCs
ONTUMajlbHas BJIAXHOCTh B KOPHEBOW 30HE TOMATOB U IUIOLIAJb YBJIAXKHEHHS JJIsl OJJHOTO KycCTa
cocrapmsier 1500-1800 cm>. B 30HE pacronokeHHs KaeIbHHUI] COACP)KAHNE BIATH JTOCTHTACT
28-30 %.
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2. O61ast OpPOCHTEIbHAS HOPMA IIPH KaIleIbHOM OPOIICHHH ToMaTa cocTaBisier 3670,1 M
U TI0 CPAaBHEHHIO C OOBIYHBIM OOPO3JIKOBBIM MOJIMBOM, KOTOPbIH TpedyeT nmogauu §000-9000 M
BO/JIbI, JOCTUTAETCS SKOHOMHUS nopsiika 45-55 %.

3. Ilpn xamnenbHOM OpOIICHUH NPAKTUYECKU BCErAa MOAACPKUBACTCSA ONTHUMAJIbHAS IS
pocCTa ¥ pa3BUTHS PaCTEHUMN BIAXHOCTh, U IIPU 3TOM B 30HE KaleJbHUI] IPOUCXOAUT ONPECHEHHE
nmouB 110 35 %, a mexay kamenbHumamu (20-25 cM OT KycTa) HaOIIOJaeTCs HE3HAUYHUTEIbHOE
HakormieHue cojeid 1o 10-15 %, KOoTOpoe MpaKTHUECKH HE BIMSIET HAa HOPMaJbHBIM pOCT U
pa3BUTHE TOMATOB.

JIMTEPATYPA:

1. Xampae II.P. «O BO3MOXHOCTSIX MPUMEHEHMS] CHCTEM KaIl€JIbHOI'O OpPOLIEHUS B
PecnyOnuke Y30ekuctan», TOKIa.

2. PexomeHmanum O TpPUMEHEHHE CHCTEM KalelbHOTO OpomeHus B PecmyOnmke
Kapakannakcran / KK ¢punnan CAHUMUPU. - Hykyc, 2006.

YK 532:626.862

BIMUAHUE NAPAMETPOB CTEPHU PACTUTEJIBHOCTU HA
r’MAOPABJIMMECKOE COIMNMPOTUBIIEHUE MEJIMOPATUBHbIX
KAHAJOB

0.A. Mypamoe
CAHUUPHU

Ha mpomyckHy10 CrtOCOOHOCTh MEITMOPATHBHBIX KaHAJIOB 3aPOCIIUX PACTHTEIHHOCTHIO, B
3HAYHUTENbHOM CTEMEeHH OKAa3bIBAaeT BJIUSHUE pPACTUTEIHLHOCTH HAa JHE M OTKOCaX, BBICOTA
KOTOPBIN U3MEHSIETCSI BO BPEMEHHU B CBSI3H C €€ €CTECTBEHHBIM pocToM (puc. 1).

. 2
Puc. 1 - O6muit Bua Kosiekropa ¢ miaoTHo (cBbiiie 300 mT/M” ,TpOCTHUK, pOT03) 3apOCIIUM
JTHOM ¥ OTKOCAMH.

-271-



Koaddunuent ruapasnrueckoro conpotuBieHus npeacrasiset [1] yHknuto:
l,=f(R,,h, Ih X0, T,) (1)

rae Ren — umcno Peiinonbaca; h, — BeicoTa cTebns; h — rmyOuHa moToka; X — 4YHCIO
cTebneit 3a equHuIly riomanu; I'y — kputepuii ruOKocT cTeds.

[ToneBwie wWccreqOBaHMS TOKAa3aJiM, YTO 3aBHCUMOCTH OT uucia PeiiHonbraca (Re),
OTIPENIETISAIONIETO PEXUM TEUYEHUsS BOJBI U KPUTEPHH THOKOCTU CTeOJel pacTUTETbHOCTH
CBHJICTEILCTBYET, 4YTO €r0 3HAYEHHWE B 3apOCHIMX PYCJIaX 3HAYUTEIBHO YBEIMYHBACT C
yMeHbIIIeHueM oTHoIIeHus h/h.

Ha pwuc.2 mnokazansl 3aBucumocTd koddduimenta A, ot uucina PeitHombiaca,
MTOCTPOCHHBIC HA OCHOBAHUH MMOJTYYCHHBIX PE3yIHTATOB UCCIICIOBAHUU.

Kputepuii ru6kocTu ctedmns npeactasiseT coboi [2] dyHKumio:

I, =h"vp/EJ (2)

rac v — cpeaHee CKOpOCTh MOTOKA BOABI; p — IINIOTHOCTb BOIBI; E - MOIYJIb YIIPYT'OCTH, J
— MOMCHT MHCPIHH NONICPCYHOTO CCUCHUA BOABI.
3aBHCUMOCTD OT KpUuTepus THOKOCTH CTE0IA PaCTUTCIIBHOCTU NIPUBOAUTCA HA PUC. 2.

_——— e —————— m————r = ——

2,4

1.8}
(2

P

1o
- 0’6\- 3

20 30 4

Puc. 2 - 3aBucumocts K03(ppuIeHTa TUAPABINIECKOTO CONPOTUBIIEHUS OT Re nis

pyceir:
1 — ¢ eudpasiuuecku 2nadkou wepoxosamocmoio; 2 — zapocuux npu h/h. <I;

3 —mo owce npu h/h. =1; 4 — mo sce npu h/h. =1,25; 5 — mo ace npu h/h. =1,5;
6 - mo oice npu h/h. =1,75; 7 - mo oce npu h/h, =2.

AHanu3 3aBUCHMOCTUM Ha pHC. 2,3 CBUJETEIbCTBYET, UTO OAMH U3 CYIIECTBYIOIINX
apamMeTpoB B OIICHKE KayecTBa OKAIIMBaHUS MEJIMOPATHBHBIX KAaHAJIOB — BBICOTA CTEPHHU
PACTUTEIIBHOCTH, YTO BaKHO YUUTHIBATh MPH pa3pabOTKEe U UCCIEAOBAHUN KOBIIOB-KOCHIIOK IS
CKallIMBaHUS PACTUTEIBbHOCTH.
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Puc. 3 - 3aBucumocts k03¢ punreHTa ruipaBINIecKoro CONpoOTUBICHUS OT ['y:
1—npu h/h, <I; 2—npu h/h, =1; 3 —npu h/h. =1,25; 4 — npu h/h. =1,5; 5 —npu h/h. =1,75; 6 - npu h/h. =2.

JIMTEPATYPA:

1. Anptinynte A Jl., I'yen Tait H. HccnenoBanue ruapaBiddyecKUX CONPOTHUBICHUN B
3apocmux pycnax // I'mpporexnuka u menuopanus. — 1973, - Ne 4.

2. Tay6aeB T.T. 3apactanue uppuUrallMOHHBIX KaHajloB B Xope3MckoM oaszuce CpemHei
Asuu // Kanansr CCCP. - Kues,1968.

3. Bunorpanos B.A., KopmmkoB A.A., Benukopoausiii B.B. Bnusnue reomerpuueckux
napamMeTpoB U pexuma paboThl PeXKyILero ammapara Ha BeICOTY cTepHu // CO. HayH. TpyIoB /
HOxHUNUT'uM. — 1979. — Brin. 40.

YK 631.3

YCOBEPLWEHCTBOBAHUE TEXHOJ1IOI'M OKAWWUBAHUA KAHAINOB
MEJIMOPATUBHbIMbl KOCUJIKAMMU

0.A. Mypamos, A.P. Mypamosg
CAHUHUPHU

OxkamuBaHue  MEJIMOpPATUBHBIX  KaHAOB  sIBIsSeTCS  Haumbolee  TPYyIdOeMKOU
TEXHOJOTUYECKOM omepanneil u3 KOMIUIEKca Mep MO YXOy 3a MEJIMOPAaTUBHBIMU KaHaJaMH. JTa
omeparus A0JKHA MPOBOIUTHCS TPU-UYETHIPE pas3a 3a Ce30H.

OkamuBaHue KaHaJIOB MPOBOAMUTCS MO CIAEIYIONIEH TEXHOIOTUH:

1. IToaroroBka 6epM, OTKOCOB M JIHA KaHajla K OKAITUBaHUIO.

2. OxamuBanue 6epm.

3. OkammuBaHue OTKOCOB.

4. OkamuBaHue AHA KaHaIa.

5. YOopka CKOIIEHHON PaCTUTEIHLHOCTH.

[Ipu HATUYHK TOCTATOYHOTO KOTMYECTBA KOCUIIOK BEAyT PabOTy OTPSIOM, COCTOSIIINM 3
TpeX WM YeThIpeX KOCWJIOK, CIENyIoIUX JApyr 3a apyroMm. I[lpm 3TomM mnepBas Kocuika
OKalmuBaeT OepMy, BTOpas - BEPXHIOK YacTh OTKOCA, TPEThsl - HIIKHIO YacTh OTKOCa, U
YyeTBepTas - JTHO KaHaja.

Jlo Hayama paboOT COCTABIISIIOT CXEMY JABUKEHHUS MAIIWH MO YYacTKy B 3aBUCHUMOCTH OT
PAaCIONOXKEHUsSI OTKPBITOM ceTH. TeXHOJOTrMYeCKyl0 CXeMy OKAaIIMBaHUSI COCTaBIISIIOT TaKUM
o0pa3om, 4TOOBI CyMMa XOJIOCTHIX Tepee3qoB Obuta MuHUManbHOU. [logroraBnmBaiT OGepmy,
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OTKOCHI U JTHO KaHaja. J[Jig 3Toro B 30He MpOBEIEHUs pabOT BhIpyOaIOT JEPEBbsSl U KyCTapHUKU
tonmuHon Oonee 30 MM (I POTOPHBIX KOcUJOK) U 6omee 10 MM (st OpyCOBBIX KOCHIIOK),
YAQISIIOTCS TIOCTOPOHHUE MPEIMETHI, OYJIbI03€pOM pa3paBHUBAIOT KaBAJIbEPhl U Ky4H, 3aChIIAIOT
SIMBI, BOJIOBBIBOJIHbIE OOPO3/IBI.

CnnanupoBaHHbIE O€pMbl KaHAJIOB JOJKHBI UMETh LIMPUHY, AOCTATOYHYIO JUJIS Mpoe3ja
TexHUKH. Kpome TOro, BBIABISIOT M 0003HAYalOT BEIIKAMM IUJIOXO 3aMETHbIE B TpaBe
COOPYXKEHHUSI M OIIACHBIE YYACTKH (IPEHAKHBIE YCThs, BOAOCOOpPHBIE BOPOHKH U [Ip.). OTH
MOATOTOBUTEJbHBIE pabOTHI IPOBOJAT HE paHee, 4eM 3a 3-4 aHs 70 Hauyajga OKaIlIMBaHUS, YTOOBI
n30exaTh BTOPUYHOTO 3acopeHust. TONbKO mocie MPOBENCHUS MTOATOTOBUTENIBHBIX pad0T MOXHO
NPUCTYINATh K OKAIIUBAHUIO O€PM, OTKOCOB M THA KaHAJIOB.

CkammBaHHUE pPACTUTENBHOCTH HAdyMHAaeTcs ¢ OepMbl KaHana. [lns ckammBaHus OepMm
KaHaJIOB HEOOXOJMMO HCIIONb30BaTh KOCWIKHU (GpoHTanbHOro aeicteus: KH®-1,6, KMP-1,
KCII-2JIA unu, B kpaitHeM ciiydae, KOCUJIKU CeIbCKOoX03sicTBeHHOro Ha3HayeHus: KC-2,1, PP-
22, KPH-2,1.

Bo Bpemst paboThl paccTOssHHE OT OpPOBKHM OTKOCa KaHalla A0 BEIYIIEro Koyeca TpakTopa
NoJkHO ObITh He MeHee 0,5 M. PabGoume ckopocTu BBIOMPAIOT B 3aBUCHMOCTH OT COCTOSIHUS
MIOBEPXHOCTH O€pM, OTKOCOB M JHA KaHajoB. OJHAKO CKOPOCTh JBW)XEHHUS arperaTtoB Ipu
OKaIllMBaHUM HE JOJDKHA MPEBBILIATh 8 KM/4, JOMYCTUMBIA MpeaeabHbli yroa HakioHa 0a30Boi
MalInHbl - He O6ojee 7°, a mpogoibHOTO - He Oonee 15°. OTKOCH OKAIIMBAIOTCS MPHU JABMKCHUH
arperata 1o OJHOM M Jpyroil cTopoHaMm KaHana. BpicoTa cpe3a TpaBOCTOS HE JOJKHA
npesbimath 100 Mm.

PacTtuTenbHOCTh, CKOIIEHHYIO OpyCOBOWM WJIM POTOPHOH KOCHJIKOH, YOHpPaOT MpHu
MTOMOIIH MOAOOPIINKOB, @ PACTUTEIBHOCTh, CKONIEHHAs! KOCHIJIKOW OMIIBHOTO THIIA, OCTABIISICTCS
Ha OTKOCAX KaHaJOB M UCIOJIb3YETCs KaK MyJIbUUPYIOIUN MaTepual.

[Ipu pabGore C KOCWJIKaMM LMKJIMYECKOTO JCHCTBUS MalllMHA YCTaHaBJIMBAETCS
napaJijiesIbHO MPOJI0JIBHOM OCH KaHaja Ha paccTossHuu 10 1 M oT 6poBku. Lluki paGoTsl cOCTOUT
13 HANOJHEHHUs KOBIIAa KOCWIKH CKOUIEHHOH pacTUTENbHOCTHIO, NMOABbEMA KOBIIA KOCUJIKH U
BBITPY3KHM Ha OepMy. IIpu 3TOM Kocumika mepeMenaeTcsl ¢ MO3ULUK Ha MO3UIHI0 BAOJIb OPOBKU
KaHalla Ha paccTosHUE pabouero 3axBaTa KOBIIA KOCHUJIKU ¢ yueroM mepekpbitus (100 mm). Ilo
OKOHYAaHMM OYMCTKM JHA KaHajla BBIHyTas PacTUTEIbHOCTb 3arpy’kaercss B TPAHCIOPTHOE
cpeactBo. llpu HaBecke Ha KOCHUIKY LMKJIMYECKOIO JEHCTBHUS pPOTOpa-MeTaTeNsl MalluHa
HETPEPBIBHO ABUTAETCS Ha Majoil ckopoctu 0,5-0,8 KM/4, U3MeIpUYEHHAST PACTUTEIHLHOCTD M W
BBIOpACHIBAIOTCS 3a Mpenesbl KaHajga. B 3aBUCHMOCTH OT IIMPHHBI KaHaja IO JHY M CTENEHHU
3apacTaHus OKAIIMBaHUE MTPOU3BOAAT 3a 1, 2, 3 u 0ojee Mpoxo/a0B.

Kocunku, npuMeHseMble A CKallMBaHUsA IpyOocTeOenbuaTol pacTUTENBHOCTH Ha
MEJIMOPAaTUBHBIX KaHalaX, BBIIOJHEHHBIX B 3€MIISIHOM pycle, OTIMYaloTCs OOoNbIIUM
pazHooOpa3ueM: MO XapakTepy arperaTUpOBaHUs, M0 PACIOIOKEHHUIO PEXKYLIUX anmapaToB, IO
NPUHLIMITY ACHCTBUSA U MO TUIYy PEXYIIUX arnapaTosB.

BoNBIIMHCTBO KOCWIJIOK MPEACTaBISAIOT cO00M MammMHbl HempepbslBHOro nerctBus. Ilo
MaTepuajgaM [aTeHTHOTO IOMCKAa M JIMTEPaTypHBIX HCTOYHUKOB HAaMH  IpPEaoKeHa
Kiaccudukanus Kocuiok (puc. 1).

CornacHo 3TOH KiacCU(pUKaLUU, MEIMOPATUBHBIE KOCHUJIKU MO THUIy pabo4yMX OpraHoOB
NEJATCS Ha TPU OCHOBHBIE TPYIIIIBL:

- C peXYLIMMHU annapaTaMy BO3BPaTHO-IIOCTYATEIbHOIO JEHCTBUS;

- POTALlMOHHBIE C OCHIO BPALIIEHUS B BEPTUKAJIBHOMN IIJIOCKOCTH;

- POTALIMOHHBIE C OCBIO BPAIlEHUs B TOPU30HTAIBHON MJIOCKOCTH.

B ocHOBY pa0oThl 3THX PEXYIIMX ammapaToB 3aJ0XKEHBI CIEIYIOIIHE MPUHIUIBI cpe3a
pacTeHU: TOATIOPHBINA B O6€3 MOIMOPHBIH.
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I[To xapakTepy arperaTupoBaHMs

HagecHnele CamoxoHble [Tpunennsle
ITo pacnonokeHHIo pexyIero anmnapara
@poHTaNbHbIE BokoBsie C3anu TpakTopa

ITo Tumy pexyiero

anmapara
Bo3sBpaTHO — nocTymnareiabsHoe BpamarensHoe 1BUKEHHE
JIBr>KeHrEe HOXKEM HOXEH
C nanbLeBbIMU besnanbueBsiM C ocbro C ocbro
MOATIOPHBIMHU C AByMS BpallEHUs B BpallEHUs B
3J€MEHTaMu MOABUKHBIMU BEPTUKAJIBHOU TOPU30HTAIILHO
HOKaMU TJIOCKOCTH 1 IIJIOCKOCTH

Puc. 1 - KJ'IaCCI/ICI)I/IKaI_[I/IOHHaH CXeMa MCJIMOPATUBHLBIX KOCHUJIOK

W3BecTHbl pabouyme opraHbl, Yy KOTOPBIX HOXH pACIOJOXKEHbl B OJHY JIMHHUIO IO
oOpa3yionieil B HECKOJBKO DSIOB M pabouyue OpraHbl, Y KOTOPBIX DPEXyllas KpOMKa HOXeH
pacronaraercsi 10 BAHTOBBIM JIMHUSIM.

Pexxymue annapaTsl BO3BPaTHO-IOCTYIIATEIBHOIO JEHCTBUS XOPOIIO 3apEKOMEHI0BAIN
ce0s MpU KOUIEHUU HE OYEHb I'yCTOrO U MITKOCTEOEIbHOTO TPaBOCTOS (3J1aKOBBIX, IJ€ TYCTOTa
TPaBOCTOSl OTpaHWYECHA arpoTEeXHUYECKUMHU TpeOOBaHUSAMHU, cesaHbIX TpaB). K HemocTaTkam
MOHO OTHECTH IJIOXO€ KayeCTBO PE3aHUsl TyCTOrO M IMOJErmero TpaBoCTOs, HEBO3MOXKHOCTD
paboThl TpHM HAJIWYUU KyCTapHUKOB. Hanuune MOCTOSHHBIX 3HAKONEPEMEHHBIX Harpy3oK
co3JaeT BUOpalMIo, TO3TOMY €XEAHEBHO MPUXOIUTCS PEryJIMPOBATh 3a30pbl MEXAY HOXKAMU U
MPOTUBOPEKYIIMMH 3yieMeHTaMu. OTrpaHUYEeHHAass CKOpPOCTh Hoked (He Oonee 3 m/c) He
MO3BOJIIET  yBEJIUMYHUTh IOCTYNATEIbHYIO CKOPOCTh MAalllMHBI, a, CIJIeI0BaTelbHO, W
MIPOU3BOUTEIBHOCTD.

PoropHble pexymiye amnmapatbl ¢ BEpTUKAIbHOM OCBHIO BpalleHUS MOJYyUHIH HIMPOKOE
NpUMEHeHHEe Kak y Hac, Tak M 3a pyOexom. Xopowmo cpe3aloT TOHKOCTeOEIbHBIE,
TOJICTOCTEOETIbHBIE PACTEHUSI U KYCTapHUKHU AuamMeTpoM cTBojia 10 30 mMm. Pexymue annmaparsl
MPOU3BOJAT Cpe3aHUE PACTUTEIBHOCTH HA OTKOCAaX KAHAJIOB C JIIOOBIM YIJIOM 3aJI0’KEHUS.
[[TapHupHOE KpemieHHEe HOXKEW ¢ POTOPOM MPEIOXPaHSIECT UX OT MOBPEXKIACHUN NMPHU BCTpEUE C
HENPEOAOJUMBIMU MpPENATCTBUAMU. HOXHU OTKIOHSIOTCS MOJ POTOP, M IOCIE NPOXOKIEHUS
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MpEensATCTBUS 3aHMMAIOT HUCXOJHOe mnosioxkeHue. Hegoctatku - Oonbiias 53HEPro- H
METaNIOEMKOCTh, INIOX0€ KaueCcTBO pe3aHus crebist B Boje, He olOecreynBaeTcss 6€301acHOCTh
00CIIy’)KMBAIOIIETO MEepcoHana. Y OOJIBIIMHCTBA KOCHJIOK OTCYTCTBYIOT TOAOOPIIMKH U
CKOIIIEHHAsl paCTUTENbHOCTD, NIONA/1as B BOJY, CKAIUIMBAETCS NEpe]l PeryIMPOBOUYHBIMU IIUTAMH,
4TO CO34A€T [JOMNOJHMUTEIbHbIE TPYIHOCTHM B pabore kaHama. Kpome Toro, HuxHee
pacrojoKeHue KapTepa KOCUIKU yBEJIMYMBAET BBICOTY pe3aHHs pacCTEHUH.

Pexxymue anmapaTel ¢ TOPU3OHTAJIBHOW OCBIO BpAlllEHHUS MOJYYWIM OrPaHUYEHHOE
NpUMEHEHHE B MEJIMOPATUBHBIX KOCHJIKAaX Kak y Hac B CTpaHe, Tak U 3a pyOexxoMm. B Hamei
CTpaHE€ OHM CEpPUMHO HE BBIIYCKAIOTCA. JlOCTOMHCTBA - XOpOILNO CpEe3aroT J00H BUJ
pPacTUTENBbHOCTH, BKJIIOUas KyCTapHHUKH; BbICOKAsl CTENEHb U3MEIbUYEeHMs cpe3aHHoi Macchl (20-
30 MM); TPaHCIIOPTHPYIOT CKOILIEHHYIO MacCy U3 30Hbl pPE€3aHHs B BAJIOK WM B TPAHCIOPTHOE

CpEaACTBO. HG,Z[OCTaTKI/I — TI'POMO3AKOCTb KOHCTPYKIHMHU, BBICOKASA MCTAJIO- U SHEProeMKOCTb
(Tabm. 1).
Tabnuna 1 - CpaBHUTEIbHBIE XaPAKTEPUCTUKU PEXYIIMUX allapaToB
Tunsl pexXymux annapaTtoB
TexHuueckue Bo3ssparno- Potoprkre ° Poroprie ¢ [IuexoBbiii | CerMeHTHBIN
JIaHHbIE IOCTYIATENb- BEPTHKAIBHOM | TOPH3OHTAIS- pexymuin pexymui
. OCBIO HOH OCBIO
HOTO AeHCBUS amnmapar ammapar
BpAIICHUS BpaIICHH
CKOpPOCTh HOXKa M/C 2,0 70 32,5 27 34
Yacrora BpaiieHus 00/MuH 823,5 1930 1300 860 2125
Pabouast cKkopocTh arperara, KM/4 3,25 8,25 4,23 4,5 4,2
IIpou3BOANTENBHOCTD, Ta/4 0,425 0,96 0,43 0,43 0,375
MOWHOCTE, 1..C./M 4,7 7.5 28.3 5,6 8,45
Macca, Kr/m 306,5 372,5 733,6 312 508

AHanu3 mnokasajl, 4TO MEJIMOpPaTUBHbIE KOCWUJIKM JJIl OKAallMBAaHHUS OTKOCOB M OepM
KaHaJIOB, KaK OTEYECTBEHHbIC, TaK M 3apyOeKHbIE, OCHALIAIOTCS YETHIPbMs TUIIAMU PEXYIIMX
annmapatoB. OJHaKO HM OJHA M3 HUX HE MOXET 3a OJUH MPOXOJ BBIIOJHUTH TPHU
TEXHOJOTHYECKHE omnepanuu, Kpome paszpabortanHoii B CAHMMPU koBma-kocwiku ¢
CErMEHTHBIM pEXYILIUM allllapaToM, KOTOPBIA MOKET BBIINOJHATh TPHU TEXHOJIOTHYECKHE
ONepalyi, a UMEHHO: CKallMBaHWE, U3MEJIbUEHHUE M YJAJEHUE CKOLIEHHOW MAacChl U3 30HBI
pe3aHus Ha Oepmy kaHaja. [lo3ToMy coBepIIEHCTBOBAHME TEXHOJIOTHUU OKAIIMBAHUS KaHAJIOB U
pa3paboTKa pexylux anmnaparoB, 00eCIeYUBaIOIINX OJHOBPEMEHHOE Cpe3aHue, U3MeNIbUYeHUE U
yAAJEHUE PpAaCTUTEIBHOCTH W3 MEJIHOPAaTUBHBIX KAaHAJIOB, SBISAETCS AKTYyaJIbHOM 3aaadei.
[Ipumepom Takoi pa3pabOTKH SABISIOTCA CETMEHTHBIE PEXKYILUE aNapaThl, KOTOPbIE MO3BOJSIOT
YCTPAaHHUTh IIPUBEACHHBIC BBIIIE HEJOCTATKH.
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YK 631.3

TEXHONOIMM4YECKASA KAPTA NPOU3BOACTBA OKALLUNBAHUA
KAHAJIOB OT TPYBOCTEBEJIbYMATOU PACTUTEJIBHOCTU C
NMOMOLWbIO HABECHbIX KOCUJTOK

0.A. Mypamoes, A.P. Mypamoe
CAHUUPU

VYnanenue rpyOocteOenbyaToil pPacTUTENBHOCTH € OTKOCOB M JHA KOJUIEKTOPHO-
JpeHaXHBIX KaHAJIOB MPHU UX OUYHMCTKE UMEET PsiJ OCOOCHHOCTEN, OTINYAIOUIUX €r0 OT OYMCTHBIX
U PEMOHTHO-CTPOUTEIBHBIX PalbOT.

PabGoune opransl MamuH, NpeJHa3HAYEHHBIX JJIS OYUCTKU KAaHAJOB OT PACTUTEIbHOCTH
MEXaHHUYECKHUM CHOCOOOM, JOJDKHBI YHIajsTh COPHSAKM C TOPU3OHTAJIBHBIX W HAKJIOHHBIX
y4acTKOB, a TaKkK€ CO JIHa KaHajia, 3all0JHEHHOTO BOJOM. [ MeXaHW4YeCKOro YHHUTOXEHUS
rpybocTebenbyaToil  pacTUTENBHOCTH Ha KaHalaX MPUMEHSIOT pa3jiudyHoe 00O0pya0BaHUE.
MoXHO HMCHOJB30BaTh Takke pabourie opraHbl 3eMJIEPOMHOrO THMA: KOBIIOBOE, (hpe3epHoe,
poTOpHOE U Jpyroe o0OpyAOBaHME, IPEeIHA3HAYCHHOE AJI yajdeHusl HaHOCcoB. OHOBpEMEHHas
OUYMCTKA KaHAJIOB OT HAHOCOB W PACTUTEIBHOCTH MPAKTUKYETCS NMPU KAMUTaJbHBIX PEMOHTaX
KaHAJIOB U OTKPBITHIX KOJUIEKTOPOB OPOCHUTENIbHON WM OOBOJHUTENBbHON cucteMbl. Hepenko
3eMJIEpOMHbIE MAalllMHbl HUCIOJB3YIOT M ISl NEPUOJUYECKOM OYMCTKM Haubosiee 3apOCHINX
Y4aCTKOB.

Jlnst ynaneHus COpPHSKOB CO JIHA OPOCHUTENIbHBIX KaHAJOB U KOJIJIEKTOPOB MOXKHO
UCIIOJIb30BAaTh 3€MJICPOIHBIE OpraHbl, pa3pyllalollue KOpPHEBYIO cucTeMy pacTteHuid. OmHako
HEeJb3s YJajsiTh PACTUTEIBHOCTh C OTKOCOB U JHA KaHaJOB pabOYUMU OpraHaMu 3eMIJIEPOHHOTO
TUIA, HE HAPYIIMB NPOEKTHbIE MapaMeTphl KaHAJIOB, ACPHOBBIN MOKPOB U T.A. JIepHOBBII TOKPOB
Ha OTKOCaX CIMOCOOCTBYET CTAOMIBHOCTH NMPODIIIS M YIITUHACT CPOKHU CIIY>KOBI HPPUTAITHOHHBIX
Y KOJUJIEKTOPHO JIPEHAXHBIX KaHATIOB, TO3TOMY IIPH OYUCTKE OH JIOJKEH ObITh COXPAHEH.

I'unpomexanuveckoe 000pyJAOBaHHE B HEKOTOPHIX CIIydasX MOKHO NMPUMEHSTh KakK s
OJIHOBPEMEHHOTO YJaJeHUs HAHOCOB M PACTUTENbHOCTH, TaK U Uil yJAJIeHHUS TOJIbKO BOJHOMN
pacTUTENBHOCTH. B mocieqHemM ciydae 3eMcHapsiibl 0OOpYAYIOT CIENHaTbHBIMH (Ppe3ami,
CIIOCOOHBIMU U3MENbYaTh CPE3aHHYIO0 PACTUTEIBHOCTD.

OcHoBHBIE 00BEMBI pPa0dOT MO YHHYTOKEHUIO PACTUTEIBHOCTH Ha OTKOCAaxX KaHaJoB
BBITIOJIHSIIOTCS C TIOMOIIBIO CIIEIHATBHBIX MAITHH-KOCUIIOK.

B HemaBHe#l HWCTOpUM MENMOPATUBHBIX pPabOT KOJUIEKTOPHO-APEHAXHBIE KaHAJbI
MOABEPTaIUCh MEPUOJUYECKON OYUCTKH OT rpybocTebenbuartoil pactutenbHOCTH (2-3 pasa 3a
MOJIMBHOM CE30H.), C TOMOIIBI0 KAHAIIOOKAIITUBAIOIINX KOCHJIOK (HHOT]a BPYYHYIO).

[IpunaBas orpoMHOE 3HAUYCHHE MEXAaHU3AIUU padOT MO CKAIIMBAHUIO PACTUTEIBHOCTH Ha
KaHanax, 4To nmo4ytd B 10 pa3 pemieBie pydyHOro OKalIMBaHUS KaHAJIOB, MHOTHE Hay4HO-
HCCNeIOBAaTEIbCKHE M TMPOEKTHO-KOHCTPYKTOPCKHE OpraHu3aluu B Y30eKHcTaHe, Kak U 3a
pyOexkoM, 3aHMMAIOTCS pa3pabOTKONW KaHalaOKAIIMBAIOUIUX KOCHJIOK, TEXHOJIOTUYECKHX CXEM
UX paboTHI.

Kocunka roroBa k pabore mocie Toro, kak oHa Oynetr coOpaHa, HaBelleHa Ha 0a30BbIN
TPaKTOp, OTPEryJIMpOBaHa, cMa3aHa M oOkaTaHa BXojocTyro. Ilepen paGoToil ee perymupyroT B
3aBUCHMOCTHU OT IapaMEeTPOB CEUEHUS BHIOPAHHOTO KOJJIEKTOpA:

-HaKJIOH PEXYIIEro ammapara B COOTBETCTBHM C TpPeOOBaHUSMU M pPealbHBIMU
napameTpaMu Ko3QPUIHEHTA 3a710KEHUSI OTKOCOB;

-BBICOTY Cpe3a TPaBbl B COOTBETCTBUU C TPEOOBAHUSIMU;

-YCTaHOBKY I10JIEBOM IOCKH B COOTBETCTBUU C TPEOOBAHUAMM;

-IIPEIOXPAHUTENBHYIO My(DTy B COOTBETCTBUU C TPEOOBAHUSIMH.

Perynupyercss paboyasi CKOpPOCTh B 3aBHCHMOCTH OT penbeda ©u MHKpopenbeda
MEeCTHOCTU. MOIIHBIE TPAKTOPHI UCIOJIB3YIOTCSA Ha 00Jee BHICOKUX Mepeaadyax ¢ YMEHbIICHHBIMU
00opoTamMu IBUTATENs 32 CUET PETYIHUPOBKH rasza.
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Puc. 1 - Texnonornyeckast kapTa OKalllMBaHUS KOJJIEKTOPAa HABECHOM KOCUIKOM

1-6azo06v1it mpaxmop /[T-75; 2-eudpownaneu npusooda euopomMomopa pomopHo2o pexcyuezo annapama, 3-
pecyiupyemblil KpOHUWMeH, 4-pomopHulil pabouuil opeau, 5-08ynieunsiil pvluaz; 6-amopmuzamop-KOMNEeHCcamop,
7-eudpoyunundp, 8-cyennas pama, 9-ynopras niumad.

Pexxymuii anmapaT KOCHJIKHM JOJDKEH pa0oTaTh Ha BCIO IIMPUHY 3axBaTa. s 3Toro
TPAaKTOp yHIpaBisieTcs TakK, 4YTOObl BHYTPEHHUN OalIMak IIel Kak MOXHO OJIWkKe K Kparo
HECKOLIEHHOU TPaBHI.

B cnydae HaBucaHMsI TpaBbl Ha PEeXYLIUH ammapaT OPUBOJA KOCHIJIKM HE BBIKIIIOYAETCS,
TPAKTOP OTbHE3’KAET HEMHOrO0 Ha3aJ, 3aTeM THAPOMEXAaHU3MOM TpaKTOpa NOAHUMAETCA H
ONYyCKAaeTCA PEXYUIMW ammapaT sl YIaJICHUs ¢ HEero HaBHUCIIEH Macchl TpyOocTebenbuaToi
PaCTUTEIBHOCTH .

[lepen HauamoM pabOThI BO M30€KaHHME MOJOMOK pabOynX OpraHOB MaIIWHBI HA OTKOCax
KaHajla OTMEYAIOTCsl BEIIKAMH MECTa BbIXOJIa YCTbEB KOJUIEKTOPHO-IPEHAXKHOW CETH U APYTue
MPEnsATCTBUSL.

TpakTopHuCT, YCTAaHOBHB MaIIMHYy Ha OepMy KaHaia, MepeBOIUT pabouyuil opraH KOCUIIKH
13 TPAHCIIOPTHOTO MOJIOKEHHUs B pabodee. Pexxyuiuil anmapar omyckaeTcs Ha OTKOC KaHala Tak,
yT0OBI 00a ero OamMaka Jiekaau Ha OTKOCE, a MEXAy yIopaMH paMKH MOJbEeMa U BHYTPEHHEH
pamku ObuT 3a30p 20-30 MmM. B 3TOM mosiokeHHM paMKa MoabeMa (DUKCHUPYETCS YCTaHOBKOM
pBluara TuapopacupeeuTeNs B HelTpaibHoe nonoxenue. Tpoc gomkeH ObITh ocnabieH. 3a3op
MEXIy YIOpOM paMKH MOJbEeMa U BHYTpPEHHEH paMKoil M ociiabjeHue Tpoca HEOOXOAUMBI AJis
TOTO, 4TOOBI PEXKYIIUN ammapaT MOT KONUPOBATh HEPOBHOCTH MOBEPXHOCTH OTKOCOB. 3aTeMm
BKJIIOYAETCS MPUBO/J PEXKYILIEro anmnapara 1 HAaUMHAETCs ABUKEHUE arperara.
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TexHonornueckuit mporecc padOThl KOCWJIKHM 3aKJIIOYAETCS B TOM, UTO MPU JABUKECHUHU
arperata BIlepe] TpaBa IONAJaeT MeXJAy MNajlbllaMU pEeXyIero amnmnapara M Cpe3aercs.
[TanbreBsril 6pyc TPOXOIUT MO CPE3aHHONW MACCOA.

TexHonorudeckuii mporecc padoTsl MOAOOPLIMKA 3aKIOYaeTcs B TOM, 4YTO MpHU
JBWKCHHUH arperara Brepes rpabenbHbIi ammapaT crpedaeT CKOIEeHHYI0 Maccy Ha OepMy KaHasa
WIK K OCHOBaHMIO JaMObl. Macca 3axBaThIBaeTCs MPYKUHHBIMU 3yObsIMHU, PACIOJI0KEHHBIMH Ha
LENH, U TPAHCIIOPTUPYETCS C OTKOCOB KaHAJIOB U AamM0, 00pa3ys BaJIOK.

Porauuonnsiii pabouuit opran sddexkTrBeH B YCIOBUAX, Korjga padoTOCmOCOOHOCTH
CErMEHTHOIro pabouero opraHa oOrpaHWuYeHa (IIpM HaJWYUU BBICOXIIEH WM MOJETJION
pPacTUTENBHOCTH) MJIM KOrja MpPUMEHEHHE CErMEHTHOro paboyero opraHa MpaKTUYECKU
HEBO3MOXKHO (MpU HAJIMYMM KycTapHUKa). PoTannonHblil pabounii oprad 3ppexkTuBeH naxe npu
OUY€Hb BBICOKOW IMJIOTHOCTH 3apacTaHMs TPaBOM M MeNKUM KycTapHuKoM (1o 600 crebielr Ha
1 M%). TTpOH3BOANTENEHOCT KOCHIIKH B 3TOM ClIydae gocturana 0,8 ra/d.

Tabnuma 1 - TexHomorust IPOU3BOACTBA OYUCTKU KaHAIOB OT rpy0ocTeOenpuaTon
PACTUTEILHOCTH C IIOMOIIbIO HABECHBIX KOCHIIOK

[IpousBoauren 3aTpaTsl
HaumenoBanue HaumenoBanue u mapka
. XapakTepuCTHKa arperata BHOCTB Mamr-4 Ha 1
omepanuit MaImrmH
I'a/uac ra
CxamnBaHue 1.MenuoparuBHas HagecHnas Ha koJyiecHbII
PacTUTENBHOCTH Ha kocunka PP-1 TPaKTOp KJlacca 0,167 6,0
OTKOCaX, KaHajlax u 2.Kocunka st 0,6+0,9 Tc
am0; ynajeHue ee ¢ OKaIlMBaHUS KaHAJIOB U HaBecnast Ha KOJIECHBIH 0.088 11.39
b b
OTKOCOB mam6 KK/I-1,5 TpakTop kiacca 1,4 Tc
CkammBaHue Hagecnas Ha camoxoiHOE
Kocuika omHOOpyCcHas
PAacCTUTENBHOCTH Ha maccu, NIMpUHA 3aXBaTa 1,42 0,7
HaBecHas KCII-2,1A
OepMax KaHaja 2,1 m.
IIpunennsre,
Crpebanue CKOIIEHHOU arperaTupyercs ¢
I'pabnu nmonepeuHbie N
pacTUTENBHOCTH B TPaKTOPOM Majoi 3,4 0,3
TpakTopHbie I T-6 N
BaJIKU MOIIHOCTH; IIHPUHOM
3axBaTa 6 M.
Kampeimrekocninka CamoxoHast, MOIIIHOCTb
OxamuBanue pycen .
«IcKocy. aBurarens 5,5+6 ni.c.
KPYIHBIX KAHAJIOB OT o
o Pexymuit annapar c JUTMHA TOPU30HTAIBHOTO 0,5 2
TPaCHUKOBOWM
FOPU3OHTAJIBHBIM U Hoxa 220 cM,
PACTUTEIBHOCTU
BEpPTUKAJILHBIM HOXKAMHU BepTUKAIBHOTO 160 cM.
JINTEPATYPA:

1. MypatoB A.P., MypartoB O.A. CocrosHue wmexanuszauuun ouuctkn KJ/IC or
pactutenbHOCTH B PecryOnnke Y36ekucran / Marepuansl Pecriy6. HaygHO-TIpakT. KoH(. «Poib
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3emelby. — TamkeHt, 2008. — C. 126-132.

2. MypatoB A.P., Paxumos lII.X., Myparos O.A., CAHUNPU. 2010 r. OxammusaHue
OTKOCOB U JiHa KOJJIEKTOPHO-APEHAXKHOT'0 KaHajla KOBILI-KOCHIIKOM.

3. MypartoB A.P., CAHUUPHU. 2010 r. U3yuyenue 3aTpatr pabouero BpeMEHU U pexuMa
paboThl MEXaHU3WPOBAHHOIO arperata Ipud MPOU3BOJICTBE PEMOHTHO-CTPOUTEIBHBIX H
CTPOUTENbHBIX pabOT Ha MEJIMOPATHUBHBIX CHUCTEMaX M COOPYXEHHUAX C IOMOUIbIO
(hOTOXPOHOMETPAKHOTO HAOIIOACHHUS.

4. Kopmukos. A.A. BpiOop KOMIUIEKCa MallMH MO YXOAy 3a KaHajlaMU B 3€MJITHOM
pycie // T'unporexnnka u Mmenuoparus. - 1978. -Ne 11. -C. 63-67.
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YK 631.3

NMAPAMETPbI CYWWECTBYIOWUX MEJTIMOPATUBHbIX KOCUITOK
POTOPHOIO TUNA ANA OKALWLMBAHUA MEJTIMOPATUBHbIX
KAHAJOB

0.A. Mypamoes, C.H. Ycmanoea, A.P. Mypamos
CAHUUPU

MenuopaTuBHOE COCTOSIHUE OPOIIAEMBIX 3€MENb B Y30EKHCTaHE HAMPSIMYIO 3aBUCHUT OT
COCTOSIHUSI KOJUJIEKTOpPHO-JIpeHaxHbIX ceTeil. [loanepxanue ux B paboTocrocOOHOM COCTOSTHUU
€CTh TJIaBHAs 3aJlaya OCHOBHBIX MEPOTMPHUSITHI, HAMPABICHHBIX HA YIyUYIlIEHUE METUOPATUBHOTO
COCTOSIHUSI OPOLIAEMBIX 3€METIb.

OO6cnenoBaHre TEXHUYECKOTO COCTOSIHUS KOJUIEKTOPHO-IPEHAXKHBIX CeTel MoKa3ajo, u4To
B CBOEM OOJBIIMHCTBE OHHM 3apociii TpyOocTeOenbuaTol pPacTUTENBHOCTHIO (KaMBIIIOM,
TPOCTHHKOM, OCOKOH, poro3om u T.m.). llpu HeOonpmoi royOuHe (WJIM 4acTOM H3MEHEHUU
YPOBHSL BOJBI) U JOCTaTOYHOM IIPOTpPEeBE TOJIIU BOABI rpybocrebenbuaTas pacTUTEIbHOCTD
HayWHAaeT MPOU3PACTATh HA JIHE KAaHAJIOB.

B mHacrosimue BpeMs CKallMBaHUE pPACTUTEIBHOCTH B MEIHMOPATUBHBIX KaHaiax
MPOU3BOJAT KOCUJIKAMH C PEXKYIIMMH almapataMd BO3BPATHO-TMIOCTYNATEIbHOTO JCUCTBUS,
POTOPHBIMHU C HOKaMH MHEPIMOHHOTO NEHUCTBUS U IIHEKOBBIMH (CHUpanbHOTO Tuma). Kaxapii
W3 3THX PEXKYIIUX anlapaToB UMEeT KaK MPEeUMYIIECTBA, TaK U HEAOCTATKH.

TexHonmornueckue TpeOOBaHMS MPEIyCMAaTPUBAIOT CKAaIIMBAaHHWE PACTUTEIBHOCTH Ha
rpebHe, OTKOcax W JHE KaHala Kak 0e3 BOJBI, TaK M 3alOJIHEHHOro €10. Tak Kak B BECEHHe-
JIETHUM MEepPUOJ1 KaHaJbl MOCTOSHHO 3aM0JIHEHBI BOJOM, TO 3TOT ()aKTOp B 3HAYUTEIBHOMN CTENEHU
BIIUSIET HAa BBIOOP PEXKYIIETO amnmapata KOCHIKH.

Ha npaktuke npu cKamMBaHWM PACTUTEIBHOCTH IOJ BOJOW HU OJWH M3 CEPHUHHO
BBIITYCKAEMBIX 3a pPYyOEKOM pPOTOPHBIX PEXYLIUX ammapartoB HE IMepepe3aeT MOJTHOCTHIO
PaCTUTEIBHOCTH B BOJIE, TaK KaK MPH BPaIIEHUH pabouero opraHa odpasyercst «0erymiasi BOJHA.
[Ipu 3TOM 7€3BHE HOXKEH «OOBOTAKUBAETCSA» CIIOEM BOJBI, M3-32 YEr0 HOXK CTAHOBHUTHCS TYIBIM,
a PaCTUTENBHOCTh OTKJIOHSIETCS U He nepepe3aercs um (tadm. 1).

Pexxymuii anmapaT BO3BpaTHO — MOCTYIMATENbHOIO JNEUCTBHUS TakKe «0OBOJIAKMBAETCS»
YIUIOTHEHHBIM CJIO€M BOJBI, YTO IPUBOIUT K PE3KOMY YXY/IIICHHIO YCIOBHHI pe3aHMs.

Jlnst Toro, 4TtoOBl YIYUYLIUTh YCJIOBHS CpE3aHHsl PACTCHHH, MpeniaraeTcs pexylun
anmapar poOTOPHOTO THIIA C HECKOJBKUMH JIE3BHSAMH (HOXaMH), KOTOPBIA Kak Obl MOa0HMpaeT
cTebny, NpPUBOJAS HUX B BepTUKaIbHOe monoxkeHue (puc.l). Ilpomecc pesanus crebuei
OCYHIIECTBIISIETCS TIPH MOCTYHATEIbHOM JBHKEHUH KOCHIJIKM CO CKOPOCTBIO V U BPAIAIOUINXCS B
MIPOTUBOTIONIOKHBIX HAMPABICHUSIX HOXKEHN C YTIIOBOM CKOPOCThIO M. [Ipu 3TOM yrom 3amemMiaeHus
pacTeHuil mepeMeniaeTcsi OT MepUPepud K I[EHTPY BpPAIICHUS, YTO HE TO3BOJIIET WM
HAaKJIOHATHCS MEepe] HOXKaMU PeXyIlero anmnapara.

Ha cxeme (puc. 2) moka3aHO MO OJHOMY JIE3BHIO PEXKYIIETO — | U MPOTUBOPEKYILETO —
2 Hoxell. Kak crnemyeT u3 1naHHOM CXeMbl, JIMHEIHas CKOpOCTh 000N Touku V, Oyner

CKJIaJbIBaThCA u3 HOpMaJbHON V

ni

=R, wcos(a,, +7;) u TaHT€HLUaIbHas
V,=Rwosin(a,, +7,), rae Ri- paccTosHusd OT ocH BpalleHHMs HOXKEH 0 paccMaTpUBaeMoOMn
Touku B; (a,,, +7,)- yroia Mexay HOpMaJIbHOH M JIMHEHHON COCTABIIAIOIIMMH B TOUYKe B.

O¢ddexT peszaHus anmapata HeIb3sl HOBBICUTH IMYyTEM YBEIMYEHMs YIJa pacTBOpa
pexyle mapel o TaK KaK 3TO NPHUBOJMUT K BBITAJIKUBAHHUIO CTEeOJed M CHOCOOCTBYET

yem 2
0OJIBIIICH KOHIICHTPAILMK CPe3aeMOi MacChl B TepupepruiiHON 30HE.

MakcuManbHOE YHUCI0 HOXKEU, MPU KOTOPOM MOJHOCTHIO UCIIOJIB3YETCS 3aXBaT PEXKyUIEH
Mapbl, MOXKHO ONPENEIUTh U3 BBIPAKECHUS:
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m <27 /arccos(l-d,,,, / R, cos ),

rae Rpmax —

IIJIOCKOCTHU pC3aHMU.

MaKCHUMaJbHBIA HapYXHBIM paguyc HOXKa; dmax

(D

— nuameTp cTebneit B

Tabnuua 1 - TexHHUYECKHE XapaKTEPUCTUKU 3apyOeKHBIX MEIHOPATUBHBIX KOCHIIOK

Ne TokazaTenu KM-1 | KOC-2,5 | KPHC-2,5 | K-24A | KMH

1 | Tun xocunku HaBECHOM

2 | bazoBas mammnHa AT-75b JAT-75Mb JAT-75b MT3-82 MT3-82

3 | Tun pexyuiero amnmnapara POTaHfI " | Ilnexoserit | nekossiit POTaHfI o POTaHfI o
HBIN HBIH HBIH

4 | lllupuna 3axBaTa, M 0,8 2,5 2,5 1,6-2,0 1,6

5 | BeicoTa cTepHH, MM 40-80 1o 200 1o 220 20-50 12-20

6 | Pabogast CKOpOCTh, KM/4 1,0-5,0 2,0 2,0 2,0-6,0 2,0-6,0

7 | [Ipou3BOIUTEIBLHOCTD Ta/4 0,32-0,90 0,48 0,48 0,32-0,96 0,32-0,96

8 | OOcnyxuBaHue, 4el. 1 1 1 1 1

g |Macea HABCCHOTO 560 1620 1500 490 540

000pyIOBaHMS, KT

Puc. 2 - Cxema pexyieit mapbl HOXeu
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AHanu3 mporecca nepepe3aHusi cTe0Jeld pexyIluM anmapaToM ¢ BpalleHuEeM HOXEH B
MPOTHUBOIIOJJIOXHBIX HAIIPABJIICHUAX MMOKA3LIBACT, YTO IMPU MMOJITHOM HUCIIOJIb30BAHUHA 3aXBaTa GyHeT
MPOUCXOIUTh HauboJblee OTKIOHEeHHe cTebneil. [Ipm 3TOM BO3HHMKAIOT YCIOBHS IS HX
OpOCKaJIb3bIBAHUA 110 JIC3BUIO K OCH BpaALICHHA HOXKa HOpU TOABOAC K MHNPOTHUBOPCIKYUIEMY
ne3suto. [IpuHsSB fomyieHue, 4yTo cTedenb B MpOIecce MOABOAA OCTAETCS HEMOJBUXKHBIM Ha
JE3BHUHU, €I'0 MAaKCUMAJIbHOC OTKIOHCHHUC fmax MOJXKHO OIpCACIINUTD IO CJICI[yIOL[ICfI 3aBUCHUMOCTH.

o = [2Rf1ax (I-cosz/m)+ (2R, sinz/m+Vr/mw)/ ma)]o’5 (2)

I7Ie M — YUCJIO HOXEM; V — mocTynareiabHasl CKOPOCTh arperara; ( — yrioBas CKOpOCTb
HOXa.

AHnanu3 ¢opmynbl (2) moka3biBaeT, 4TO OTKJIOHeHHEe (M3rub) cTediisi yBelIUuuBaeTcs ¢
YBEIMYEHUEM JuaMeTpa HOXEHW U CKOPOCTH IEepEeMEIIEHUS KOCHJIKH M YMEHbIIAeTCs ¢
YBEIMYEHUEM YHUCIIa HOKEW U YIVIOBOW CKOPOCTU UX BpalICHUS.

[IpeumymiecTBa TeX WIAM MHBIX KOCWJIOK B HX TEXHHUYECKUX BO3MOXKHOCTSIX,
MO3BOJISIIOIIMX TMPOBOJUTH BECh TEXHOJOTMYECKUX MPOLECC IO CKAIlMBAHWIO, CIpedaHuio U
YAAQJICHUIO PAaCTUTEIBHOCTH Ha KOHKPETHBIX MEIMOpPATUBHBIX KaHanaX. PacueTsl mokas3blBaloT,
YTO 3aTpaThl M0 OKAUIMBAHHWIO MEJIHMOPATUBHBIX KaHAJIOB JOCTAaTOYHO BBICOKHE. COBEPILIEHHO
OUYEBHUJHO, UTO PE3EPBbI CHMIKEHMSI CTOMMOCTH PaboT CleQyeT UCKATh HA MyTH IMOBBIIIEHUS UX
MPOU3BOJUTEIBHOCTH, COBEPIICHCTBYS! KOHCTPYKLHMIO KOCHJIOK: CHMIKEHHME METAJNIOEMKOCTH,
yBEJIMYEHUE IIUPUHBI 3aXBaTa U APYrue KOHCTPYKTUBHBIE pEUICHUs MO0 paboYuM AETalIIMHU U UX
HAaBECKH.

N3 npemnaraemeix kocwinok, KMH ornnuaercs pexymuMmu anmapatamMu. Y KOCHIKH
KMH unmMmerotest pexyliue anmnapatsl IByX TUIIOB (IEPBBIN — C IByMs BPAIIAIOIUMUCSA POTOPAMH,
BTOPOM — C HENOJBWKHBIM M BpalllalolIUMCs poTopamu). s cpaBHEHUS BO3MOXKHOCTEH
KOCUJIOK, NMPUMEHSIEMBIX B HACTOsIEe BpeMs, pa3pabOTaHHbIE TEXHUUYECKHE XAPAKTEPUCTHUKU
MpUBEACHBI B TA0M. 1.

Kak cnemgyer u3 maHHbIX TaOJIUIbl, IPAKTUYECKH MO BCeM MokaszaTensaM kocumika KMH
HaxOoJMUTCS B Psy JYUIIHX, a 110 BBICOTE OCTaBIIIEMOM CTEPHHU MPEBOCXOJUT APYTHE KOCHUIIKH.
Kpome Toro, nmpumenenue tpaktopa MT3-80 obecrneunBaer caMOCTOATENbHBIM mepee3n 0e3
TPAJIOBBIX CPEJICTB JIaXKe MPU 3HAYUTEIBHBIX PACCTOSHUSAX MEXKY MEIIMOPATUBHBIMU O0BEKTAMH.
K ToMy ke Kocuika uMeeT YCTpOHCTBO, oOecneduBaroliee IMOCTOSHCTBO JIOOOBOIO
CONPOTHUBIIEHUS pexyllero anmnapara. Ilpu Hae3ne Ha NpensTCTBHE pPEXYLIUMH ammapar
OTKJIOHSIETCS Ha3al, YTO UCKIIIOYAET IOJOMKY arperara i yBoJ TPakToOpa B KaHAlL.

Takum o0pa3om, kocuinka wmenuopatuBHas HaBecHas (KMH) o6Gnamaer Bblcokoi
HAaJIeKHOCTBIO U YCIICIIHO BBINOJIHAET TEXHOJIOTHUECKUI MPOLECC CKAIINBAHUSA PACTUTEIBHOCTH
Ha MEJIMOPaTUBHBIX KaHajaX, 3all0JTHEHHBIX BOJOM.

JIMTEPATYPA:

1. MypatoB A.P., OrneBuyk B.H., MypatoB O.A. IIpou3BOACTBEHHBIE HCIBITAHUSA
ONBITHOTO oOO0pa3a CMEHHOro pabodero opraHa (KOBIIA KOCHJKH) JUIsI CKaIllTUBaHUS
KOJUIEKTOPHO-JPEHAXKHBIX KaHaJIoB OT rpyOocTtebenpuyaroil pactutenbHocTH // Martepuaisl
Pecny6. HayuHO-mpakT. kKoHQ. «Ponbp Mosonexu B pa3BUTUM HAYYHBIX HCCIEAOBAHUN MJIs
BOJIHOTO X034MCTBa U Menuopauuu 3emenby. — Tamkent, 2008. — C. 179-183.

2. Tay6aes T.T. 3apacTanue MppUTallMOHHBIX KaHaIOB B Xope3MckoM oaszuce CpemHeit
Aszwnm // Kananer CCCP. - Kues,1968.

3. Koran III.1. 3apactanue Kapakymckoro kanana // Tp. BcecorosH. runpobuon, 00-Ba. -
1963. - T. 14.

4. Korosa W.H. PactutenpHOCTh Npyn0B BopoHekckoii 001acTi ¥ NEPCIIEKTUBBI O0PHObI
c uX 3apactanuemMm: ABToped. Aucc.... KaHa. Ouosor. Hayk. - Boponex, 1952.
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YK 626.844:631.511

KANENbHOE OPOLWIEHUE HOBbLIX COPTOB XJTOMYATHUKA
B YCNOBUAX KALUKAOAPbUHCKOU OBJIACTU

3.1. Ioii
CAHUHPH

B MupoBO# MpakTHKEe HAKOIJIEH JOCTaTOYHO OOJIBIION OMNBIT HPUMEHEHHS CHCTEM
KaIleJIbHOT0 OPOILEHUs IS IOJUBOB €a/10B, BAHOTPAITHUKOB, OBOIIHBIX U MPOIAIIHBIX KYJIbTYD.

B namell pecriyOnuke 3a nociieiHAe TO/bl MOHATHE «KaleJIbHOe OPOLIEHHE)» MPOYHO BOILIO
B [IPAKTHUYECKYIO JKU3Hb. [IpOBOIUTCS KOMILUIEKC UCCIIEI0BAaHUI MPUMEHEHUS! CUCTEM KaleJIbHOIO
OpOLIEHHUS AJIS IPOTAIIHBIX KYJIbTYP.

Wnes kareabHOro OpOLIEHHsS] OCHOBAaHA Ha TOM, YTO Pacxoj] BOJABI HA OpOIIAeMOM IIOJiE B
€IMHUILY BPEMEHHM CPAaBHUTEIILHO HEBEJIMK M IMO3TOMY IPHU MOJauye BOABI pa3Mepbl 3JIEMEHTOB
OpOCUTENFHOU ceTH (0COOCHHO, MTOTUBHBIX TPYOOIPOBOIOB) MOXHO 3HAUYNUTEIIFHO YMEHBIIINUTH.

. T'onpabepr [1] oTMedaeT, 4TO B 3aCYLUIMBBIX pailoHaX Ha KPYMHO3EPHUCTHIX MOYBAX CO
c1aboii BOJIOYAEP KUBAIOIIEH CITOCOOHOCTBIO YacThIe MOJIMBBI 110 HECKOJIBKO pa3 B JCHb MMO3BOJISIOT
HOJTy4YUTh Oo0Jiee BBICOKUM ypokai, 4eM MNpH TPaJULHMOHHBIX CIOCOOAaX IOJUBA, U JOOUTHCA
3HAYUTEIILHON 3KOHOMHUH BOJIBI.

OOBIUHO CHCTEMBI KaIleIbHOTO OPOLICHUSI aBTOMAaTU3UPOBaHbI, IOITOMY €CTh BO3MOKHOCTh
3arporpaMMHpPOBATH PA0OTY CUCTEMBI TaK, YTOOBI TIOJHMB OCYIIECTBISUICS KPYTJIocyTouHO. OTHAKO,
JUIs  BBIPAaBHUBAHMs COAEP)KaHUS TIOYBEHHOM BiarM MpH BbIPAMBAaHUKM OBOLICH IOJIKB
MIPOOIDKUTENHHOCTBIO Oosiee 12 yacoB He 3¢ dexTuBeH. OOBIYHO CYTOYHYIO0 HOPMY BBUIMBAIOT 32
3-4 yaca. Ecnu e ocylecTBisieTcsl OJIMB CYyXOW IOYBBI, TO CUCTEMa JIOJDKHA paboTaTh 10 TeX
TOp, MOKa BJIAYKHOCTH MOYBBI HE OyIET ONTUMAaIBHOM.

Ilo MHEHHIO aBCTPUICKHX YYEHBIX [2], B T€YEHHME BCEro NEpHOJa BEre€Talluy BIIAKHOCTb
MOYBBI JIOJDKHA OBITh OnM3KOW K HamMmeHblied Biaroemkoctd (HB). Takoro »xe MHeHus
npuaepxupaetrcs E. [le Pemep, KOTOpbII peKkOMEHAyeT AJid YCIOBUW 3aCylUIMBBIX PailOHOB Ha
JIETKO MPOHMIIAEMBIX TIOYBAX MPOBOAUTH MOJUB €KEIHEBHO WM Y€pe3 JEHb, [ TSXKENbIX IIOYB —
2-3 pa3a B HEJIEIO.

OCHOBHOE MNPEUMYLIECTBO KAaIMEIbHOTO OpOIIEHUS 3aKIIOYAeTCsl B  HENPEPHIBHOM
MOJICP>)KaHUU ONTHUMAJIBHOTO YPOBHSI BJIQXKHOCTH B KOpHeoOHTaeMoM cioe mnouBbl. Co3naHue
ONITUMAJILHOTO BOJIHOTO, TIUTATEIFHOTO U BO3YITHOTO PEXKMMOB 00€CTIEYMBAET PABHOMEPHBII POCT
U Pa3BUTHE PACTEHUH, YTO MPHUBOJUT K CYLIECTBEHHOMY YBEIUYEHHUIO YPOXKAEB U YIIyUIICHUIO
KayecTBa IJI0JI0B.

JIpyruM BaXXHBIM IPEUMYILECTBOM KaleJbHOI'O OpOILEHUsS SBISETCA 3HAuYUTENIbHAs
HKOHOMHUSI OPOCUTENBFHON BOABL. DTO OOBACHIECTCS CIIEIU(PUIHOCTHIO PEKUMA YBIAXKHEHUS TIOYBBI;
YBIIQXKHSIETCS TOJBKO KOPHEOOWTAeMbIl CIIOM TOYBBI, CHMXKAIOTCA IOTEPH Ha TIIyOMHHOE
MIpocayrBaHUE U UCIIAPEHHE, OTCYTCTBYET TOBEPXHOCTHBIN CTOK M CHOC BeTpoM. Boza, monaBaemast
pacTeHHIo, MPAaKTUYECKU BCSI UCIOJIb3YETCsl Ha TpaHCIMpaluo. B cperHem, opocuTenbHble HOPMbI
IIPH KarelbHOM TOoJIMBe CHIbKaroTes Ha 20-50 % 1o cpaBHEHUIO ¢ TPATUITMOHHBIME crioco0aMu, a B
OTJENBHBIX CITy4yasiX, S5KOHOMUS BOJIbI 10 CPABHEHUIO C MOJMBOM 3aTorieHueM jocturaia 75-90 %
0e3 cHIKeHus ypoxkas [3].

DOKkoHOMUSI pabouell CHUJIbl MPOUCXOAMT HE TOJBKO 3a CUET CO3JaHHs COBEPILEHHOMN
AaBTOMATH3MPOBAHHON CHCTEMBI IOJIMBA, TPEOYOImel MUHUMAIBHBIX 3aTpaT Ha SKCIUTyaTalHIo.
Ona obecrieunBaeTcs M 3HAUYUTEJIBHBIM CHHKEHMEM MOTPEOHOCTH B 00pabOTKe MOYBBI B MEPUOJ
BereTaium, 60pbp00ii C COPHAKAMH, YIIyUIICHHEM YCIOBUHM Tpy/a B MEXKIIOJIMBHOW MEPUO/I.

CxeMy cHCTEeMBl KalelbHOTO OpOLICHUS BBIOMPAIOT B COOTBETCTBUU C KOHKPETHBIMHU
MIPUPOTHO-XO03MCTBEHHBIMH YCIIOBUSIMH, TEXHOJIOTUEHN MOJIMBA U XapaKTEPUCTHUKON MPUMEHSIEMbIX
TEXHUYECKUX CPENICTB (TpyO, KaleJbHULL, PETYISTOPOB JAaBICHUS, CPEACTB aBTOMATHKH U Jp.).

OOBEKTH KamneabHOTO OPOIICHUS OBUIM PacHoJOXKeHbl B AHIMKaHCKOHM, CamapKaHICKOH,
®epraunckoit, CypxangapeuHckoi u Kapmmnckoit oonactsax.[5].
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D¢ (eKkTHBHOCTh KamelbHOTO OpOIICHHS XJIOMYaTHHKA IOATBEPKIAETCS COTPYAHUKAMHU
VY3HUUX (b.C. Kamunos, M.M. Xacanos, C.)K. IlloHoB). OnbITel MO KamneIbHOMY OpPOLICHUIO
MPOBOAWINCH MPH ABYX PEXKHMMax NpeanoJuBHOM BiaxkHocTH mouBel: 70-70-60 % u 80-80-
60 % [4].

N3yyeHue kamneapHOro croco0a MojuBa Ha pa3iMyYHbIX COPTaxX XJIOMYaTHUKA MPOBOAMIIOCH
Ha 3emysix KapImHCKOro OmbITHO-MPOM3BOJACTBEHHOro ydacTka B Hwuimmanckom paiione
Kamkamapsunackoit o6macty momaapio 100 ra (mmpunaa — 850 M, amuaa — 1220 Mm).. McTouyHrKOM
OpOLIEHHUS 3eMeJIb ONBITHOTO yuyacTKa sBjsieTcsl TalumappkaHCKOe BOJOXPAHMIINIIE WU e BOJbI
pexku Amynapes. Bojga mojgaercs HacocaMu M TPaHCIOPTHpPYETCs A0 Mecta pacnojiokeHus OITY
KapmmHckuM MarucTpaibHbIM KaHaloM M ero orBojamu. HemocpencTBeHHO Boj03a0op Ha
y4acCTOK OCYILIECTBISETCS U3 JIOTKOBOU ceTH (13 notka JIP-100).

CeB xJormyaTHuKa npoxoauwi ¢ 7 mo 15 ampens, miomiaae KaneJbHOTO OPOILEHUs JIEIUTCS
Ha TpH OOJBINUX yYacTKa:

1-i1 — x;monuatHUK copra «bem kaxpamony, miomaasko S50 ra;

2-if — xomyatHUK copta «Hacady, omasnsio 35 ra;

3- i — xJomuaTHUK copTa « byxapo-6», miuomasasto 15 ra.

[Tpu nByctpounom nocere 60x60x15 rycrora crosinus pacteHui coctapisuia 170-200 Thic.
mrt/ra. [lpu miIeHoYHOM OKPBITHH JJTHHA MOJIMBHOTO TpyOompoBoaa — 50 M.

OO0pa3ipl MO OMpeeCHUI0 pacxoja KaledbHUIl OTOMpaauch B Hadale TpyOOompoBoaa
(6 mit), B cepeaune (6 mT) U B KOHIlE TpyOompoBoa (6 mmir).

K onemeHTaM TeXHHKM TIOMMBA TPU KamlelbHOM OPOLICHUH OTHOCATCSA: pacXxod W
paccTosiHhE  MEXIy  KalelbHbBIMH  BOJOBBITYCKAMH, PpACCTOSHHE  MEXAYy  IOJUBHBIMU
TpyOOIMpoBOJaMU, BpeMsl TPOBEICHUS MOJINBA, MEKIOIUBHOM MEPUO/I, KOTUIECTBO MOJIUBOB.

B tekymiem romy pacxoj KaneiabHbIX BOJOBBITYCKOB MOHU3UJIICS, U B CPEAHEM I10 YYACTKY
cocraBun 1,37 m/yac, paccrosHue MeEXAy KamenbHHIamu — 30CM, MeXAy MOJIHUBHBIMU
TpyOompoBosaMu — 75 cM, KoaudecTBO KamenbHUIl Ha 1 rektape — 33500 mryk. Becero na OITY
KareJpHOTO OPOILEHHUsS B TEKyIIeM rofy Obuio mpoBeaeHo 11 monuBoB ¢ 15 mast mo 9 ceHTsAOps.
[IpoaomKUTENEHOCTD MOJIMBA cOCTaBMIIa 8-12 yacos.

[Totepu Ha cOpoc, GUIbTpalMio U UCHapeHue Mpu OOPO3IKOBOM MONUBE cocTaBuiu 34,3-
34,7 %, KIIJI texuuku nonuBa — 0,65-0,66. [Ipu kameabHOM OpPOIIEHUU MOTEPH OPOCUTEITHHOU
BOAbl HaOmonanuch Toiabko Ha wucnapenne u KIIJ| Texnuku mnonuBa coctaBun 0,92-0,93
(cm. Taom. 1, 2).

B pesynbrare mpoBeeHHBIX HCCIEAOBAHUN OBLIM OIpeneseHbl KOHTYPhl YBIKHEHUS MIPU
KareJIpHOM CIIOCO0E IMOJIMBA, KOTOPHIE, KaK MOKa3ad HAOIIOJNCHUS, yIOBICTBOPSIOT YCIOBHSIM
HOPMaJILHOTO BOJIOTOTPEOICHHs] pacTeHUH; OlleHeHa pab0TOCTIOCOOHOCTh KOMIUIEKCHONW CHCTEMBI
KaleJIpHOTO OpOIICHHS, pPa3padOTaH pPEKUM €€ IKCIUIyaTalldd; TPOBEACHBI (EHOJIOTHYCCKHE
HaOII0IEHUS; OTIpeieNieHa YPOKaHHOCTh XJIOMYaTHUKA.

JlaBast 00IIyI0 arpOTEXHUYECKYIO OICHKY KaIeJIhbHOMY CITIOCOOY OPOIICHHS XJIOIYATHUKA, B
CPaBHEHMHU C TIOTUBOM I10 O0pO3/1aM, ClieyeT OTMETUTH ClIeyIoIIee:

e Hanuume cnenuduUecKknx arpoTeXHHUYECKUX TIPUEMOB, CBONCTBEHHBIX KaleIbHOMY
crnoco0y TOJMBA, XapakTepu3yeT arpoHOMHYECKHE OCOOEHHOCTH  BO3ZENIbIBAaHUS
XJIOMYATHUKA B 9TUX yCIOBUSX.

e Bnecenne ynoOpeHWil B TEUCHHE BETCTAIIMOHHOIO TEPHOAA Yepe3 CHUCTEMY KarleIbHOIro
OpOILICHUSI 3HAYUTENIBHO O0OJIeryaeT BBHIMOJHEHHE JTOH OMNepaluyd W IOBBIIAET €€
3¢ (HEeKTHBHOCTh 32 CYET MHOTOKPATHOTO BHECEHHS] MOJIHOCTBIO PACTBOPUMBIX (HopM
y100peHuil B aKkTUBHYIO 30HY KOPHEBOM CHCTEMBbI XJIOMYaTHHUKA.

e PaBHOMepHOCTH MOJNMBA paccMaTpHUBAJIaCh Kak OJMH U3 MOKazaTelell paboTocmocoOHOCTH
CUCTeMBl W OIICHMBAJlaCh MO crenuaibHoi Meroauke. KoadduimeHT TexHomormueckoi
PaBHOMEPHOCTH  pacxooB  KameiabHUIl coctaBmil Kt=0,94, a kosddumuent
PaBHOMEPHOCTH Pacxo/ia BIOJIb MOJUBHOTO TPYOOIpoBOIa —
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Kc = 0,91, uTo yka3pIBaeT Ha XOPOIIYIO U YCTOHYMBYIO pabOTy HACOCOB CHCTEMBI, HU3KYIO
M3MEHYMBOCTh Pa3BUBAEMbIX UMH HAIIOPOB.

e OpocurenbHas HOPMA COCTABHIIA HA KAIeIbHOM OpOIIeHHH — 2860 M°/ra, Ha GOPO3IKOBOM
nomuee — 4420 m’/ra. DKOHOMHS OPOCHTETBHOH BOABI TPH KAIMETHHOM OPOLICHHH
coctaBmma 1560 m*/ra win 36 %.

e VBenuyeHue ypoxas XJomnka-ceipua: copT «byxopo-6» — 11 w/ra; copt «Hacap» — 0,6 w/ra;
copt «bem kaxpamon» — 5,5 1/ra. Pacxopl BOJBI HA €AMHUITY TTPOIYKIIUUA TIPH KaneIbHOM
opomenun: copt «Byxopo-6» — 74,8 M’; copt «Hacady - 98,8 M°; copt «bern KaxpaMoH» —
84,4 M. Ha 00pO3KOBOM TTOJIHBE — 264 M
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Tabnuua 1 — TexHoJOrHUecKue MOTEPH MPH MOIUBE XJIOMUYATHUKA

BaaxxHocth 1104BEI B %

Pacxon Bonpl (M3/ra)

Bapuanr, nata oL ITonuBHAas s Texunonorudeckue norepu (%) Ha: KITA

u HOpMa, TCXHUKHU

Ne nonusa HOJI][;Ba ocJje NOoJIuBa M’/ra f;?i- T%):IJII;O copoc ;Igll;;;: ®H§;Ea_ copoc SSSZ; IIOJIUBA
1%.8'5 58 78 300 278,7 - - 21,3 - - 7,1 0,93

1

30,05 45 82 260 241,0 . . 19,1 - . 73 0,93
12306 5 68,3 250 232,0 i i 18,0 ; ; 7,2 0,93
229 48 75 280 260,7 i i 193 . . 6.9 0,93
02507 4 70 250 231,5 i i 18,5 ; ; 74 0,93
1707 59 78 300 279,0 . . 21,0 - . 7.0 0,93
007 0 69 250 2315 . . 18,5 - - 74 0,92
1008 44 75 350 3244 i i 25,5 . . 7.3 0,93
2 48 80 220 204,8 i i 152 . . 6.9 0,93
3‘1‘88 59 82 215 199,1 i i 15,9 - - 7.4 0,92
0 65 85 185 1715 : - 13,5 - - 7.3 0,93
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Tabnuua 2 — TeXHOJOTHYECKUE TOTEPH MPH MOJTUBE XJIOMYATHUKA

BnaxxaocTb mo4BEI B %

Pacxox Bonbs! (M3/ra)

TexHomornueckne oTepu

Bapmuanr, IlonuBHas o KILJ
B.C.IL Ha: %) Ha:
nara u HOpMa, TEXHHUKH
Ne nonusa A0 T0CIIE MOJTHBA M/ra yBIDK- | uitb- cOpoc vena- ubTpa- copoc | MM | nonuma
TIOJMBa HEHWE | TpaImmio penme U0 penme
b.m.
15.05 51 82 800 5224 65,6 94,4 117,6 8,2 11,8 14,7 0,65
1
25.05
) 61 87 700 460,0 56,7 86,8 96,6 8,1 12,4 13,8 0,66
05.06
3 59 85 700 460,0 57,4 84,0 98,7 8,2 12,0 14,1 0,66
18.06
4 52 82 750 486,8 60,0 92,2 111,0 8,0 12,3 14,8 0,65
21.07
5 56 80 720 468,7 60,9 86,4 104,4 8,4 12,0 14,5 0,65
05.08
6 53 83 750 457,8 58,1 93,1 91,0 8,3 13,3 13,0 0,65
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YK 532.57+681.121

PAONONTOKALUNOHHOE USMEPEHUE CKOPOCTU U PACXOOA
BOObl OTKPbITbIX KAHAIIOB

Y.P. Pacynos
CAHUUPHU

Kax HU3BCCTHO, paCXoJ BOAbI OTKPLITHIX KaHAJIOB (OK) " PCK 3aBUCUT, OJHOBPCMCHHO OT
ABYX MEPEMCHHBIX MapaMCTPOB - INIOMAAN IIOIMEPCYHOTO CCUYCHHUA M CKOPOCTH IMOTOKA BOJBI

(1,2):
-0V 0

A€ O - IUIOIIAAb ITONIEPEYHOTO CEYEHUS ITOTOKA BOJBI, M2;

V. CKOPOCTB MTOTOKA BOJIBI, OCPETHEHHAS TI0 BCEMY KHBOMY CEYCHHIO, M/C.

OpHako BBUIY OTCYTCTBUS NMOAXOASIINX METOJIOB U CPEACTB U3MEPEHUSI CKOPOCTH BOJIBI,
a TakXKe 4Ype3BhIYAHHOW pa3HOOOPA3HOCTH TeOMETpHUECKHX (OpM M pa3MEpoB MONEPEUHBIX
CEYECHUH OTKPBITHIX KAHAJIIOB M PACXOA0B BOABI, HA MPAKTHKE [UIs1 CUCTEMATHYECKOTO y4eTa BOIbI
IIOJIB3YIOTCS PACXOJAHOU KPUBOM, UMEIOLIECH CIIEAYIOIIHUMI BU:

Q =f(H), (2)

rae H - ypoBens (unu riayOrHa MOTOKA BOJBI) - SJIEMEHT IUIOLIAU MTOMEPEYHOr0 CeYeHUs
MOTOKA BOJIbI, JIETKO MOAAOIINICS U3MEPEHUIO.

Pacxonnas kpuBas 2 sBIsAeTCS rpaJlydpOBOYHOM, CII€IOBATEIbHO, UHAUBUAYAIBHON 15
Kaxxznoro koHkpetHoro ruzaponocrta (I'Tl), Tuna «®uxkcupoBanHoe pycio». Kak m3BecTHO, OHa
COCTaBJsIeTCA MyTeM H3MEpPEHHUs psAa 3HAYeHUH pacxoJ0B BOJIbI (COTJIaCHO HOPMATHUBHO-
TEXHUYECKOU JOKyMEHTAallUM — He MeHee 8-9) B OKMJ1aeMOM Juana3oHe M3MEHEHHS PacXoJiOB
BOJIbI 1aHHOTO ['T] M3BECTHBIM METOIOM «CKOPOCThXIUIOMAAb». CamMoil TpyI0EMKOM onepanuei
MIPU 3TOM SIBIISIETCS MPOIIECC U3MEPEHUSI CKOPOCTHU BOJIBI.

HenocraTtox Takoro meroga uaMepeHus pacxona Boasl OK - Oomipimas TpyaoeMKOCTb
npolecca U3MEPEHUs PacxoI0B BOJBI NPU COCTABICHUHN PACXOJHOM KPUBOM, HE TPUMEHUMOCTD
pHU MEPEMEHHO-TIOAMOPHOM PEKUME TEUSHUS BOJIbI, HE ONMEPATUBHOCTh MHPOPMAIIUHU O PacXoje
BO/JIbI U T.II.

W3BecTHBI Takke OECKOHTAKTHBbIE METOIbl U CPEIICTBA M3MEPEHHUS CKOPOCTH M pacxoja
Bojibl OK ¥ pek, OCHOBaHHBIE Ha HWCIOJb30BAHUU DJIEKTPOMArHUTHBIX BOJH pajiiouana3oHa
myTeM OOJyuYeHHs MIEPOXOBATOCTEH M HEPOBHOCTEH CBOOOIHON MOBEPXHOCTH (MU MOTUIABKOB),
JNBIDKYIIMXCSI BMECTE€ C TIOTOKOM BOJIBI JOIUIEPOBCKUM pajuojokaropoM [3-6]. Omgnako
MOTPEITHOCTh U3MEPEHHUSI CKOPOCTH, CJIEIOBATEIBHO, U PACX04a BOJbI U3BECTHBIMHU CPEICTBAMH,
OTHOCHTEIIbHO OoJbIlas, BBUIY JOCTaTOYHO MIMPOKOTO CIIEKTpa YacTOT TIOJIE3HOTO
(momnepoBckoro) curxaina. J[eno B ToMm, 4TO B JJaHHOM ciydae IMOJIE3HbIN CUrHain GopMUpyeTCs
HE SIUHUYHBIM, 2 MHOXKECTBOM OOBEKTOB (HEPOBHOCTEH, IIEPOXOBATOCTEH W T.NI. B Mpejenax
Mojisl 30HAMPOBAHMS JIOKaTopa) C OJM3KUMU MO 3HAYEHUIO CKOPOCTSAMH, a Takke
MOTPEITHOCTSIMH, CBSI3aHHBIMU C YCTAaHOBOYHBIMU yIJIaMu 30HAUpoBaHus. Kpome Toro, rnpu sTom
U3MEpSETCS HE CPEeAHss, a JIOKaJbHAsl CKOPOCTh MOTOKA, YTO SIBJISETCS UX HEJOCTATKOM.

Y4YuThiBas BBIIICU3II0KCHHOE, a TaKKe HEOOXOJAMMOCTh SKOHOMHOTO M PalMOHAIBLHOTO
WCIIOJB30BaHUSl BOJHO-3€MEIIbHBIX PECYpPCOB Halllel pecrmyOJIMKH, KOTOpble HEMBICIUMBI 0e3
YCIICIIHOTO PEHICHUs 3a/1a4M JOCTATOYHO TOYHOTO, HAJIE)KHOTO U OMEPATHUBHOIO ydeTa BOJHBIX
pecypcoB, HaMU MOCTaBJICHA 1Eb MOUCKA, Pa3padOTKU U HCCIeNOBaHUN O0Jiee COBEPIIEHHOTO
METOJIa ¥ CPeACTBa U3MepeHus pacxoja Boasl OK.

KoneuHoit menpio ngaHHOW palOOTHI SBIsSETCA CO3/aHHEe OECKOHTAaKTHOTO CpeJCTBa
M3MEPEHUS Pacxo/ia BOABI OTKPHITHIX KaHAJIOB M3MEPEHUEM O0OWX MEPEMEHHBIX MMapaMETPOB —
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CKOPOCTH U IUIOLIAU MONEPEYHOT0 CeYeHHsl MoToKa BoJbl. [Ipu 3TOM OCHOBHOH ymop nenaercs
Ha CO3/IaHHE CPENICTBA U3MEPEHUSI CKOPOCTH BOJIBI.

Pabota npennaraemMoro MeTojia U CpelicTBa OCHOBBIBAETCA HA HEKOTOPBIX TEOPETUUYECKHUX
BBIBOJIaX psia aBTOPOB, U3YUYMBIIMX T'MAPOAMHAMUKY TEUEHHMS BOJBI OTKPBITBIX BOAOTOKOB U
TEOPETUYECKH, M DOKCIepUMEHTaIbHO. Ha Hamux CcOOCTBEHHBIX BBIBOJAX, CHCIIAaHHBIX B
pe3ysbTare HaOMIOJeHUN OCOOEHHOCTEH TEeYeHHUs BOJbl B MHOTOYMCIEHHBIX M Pa3HOOOpa3HBIX
OK u pekax, a Takke Ha OINbBITaX pa3pabOTKU OECKOHTAKTHBIX METOIOB U CPEACTB M3MEpPEHUs
CKOPOCTH M pacxojia BOJbI OTKPHITBIX BOJOTOKOB (2, 7, 8).

Hamm wmHOTroONIeTHHE HAONIOACHHUS OTKPBITBIX IOTOKOB BOABI PA3IUYHBIX OTKPBITHIX
KAHAJIOB M PEK, MOKAa3bIBAIOT HAJIMYHME 3aBUCUMOCTH MEXKIY IPOJOJIBHOM CKOPOCTBIO BOIBI U
WHTEHCUBHOCTBIO (CKOPOCTHIO) KOJIeOATENbHBIX ABMKCHHH CBOOOIHON MOBEPXHOCTH MOTOKA —
CKOPOCTBIO M3MEHEHUS YPOBHsI BOJBI B BEPTHUKAJIBHOM HAIPaBJICHUHU, BBI3BAHHOUW NPOJOJIBHON
CKOPOCTBIO (TO €CTh KMHETHYECKOW »Heprueil moroka Boubl). [Ipuuem, uem Oojblne CKOPOCTh
MIOTOKA, TeM OOJIbIIe CKOPOCTh M3MEHEHUS YPOBHS BOJABI, U — HA000pOT. DTO HATAJIKHBAET Ha
MBICJIb O TOM, YTO, U3MEPSS CKOPOCTh U3MEHEHHUS YPOBHS BOJABI B BEPTHKAJIbHOM HaIlpaBJIE€HUU
MOXHO CYIUTh O CKOPOCTH BOJbl B IIPOJOJBHOM HANpABJIECHUH, TO €CTb, CKOPOCTH MJIA
onpeneneHus pacxoaa BoJabl. Takum 00pa3om, Jisl yCTaHOBJIEHUSI BO3MOXHOCTH HCIIOIb30BAHUS
3TOTO SIBJICHUS B MPAKTHUYECKHUX LIEAX, HE0OOX0AUMO yOeIUThCS B HAJIMYUHU TAaKOH 3aBUCUMOCTH,
OTIPEJICNIUTD €€ XapaKTep - BHUJ 3aBUCUMOCTH, KOA(P(UIHUEHT MPOMOPIHOHATBLHOCTH (TIPH CIydyae
JMHEHMHOCTH 3TOM 3aBUCHMOCTH), BUJ KpHUBOW (Ipu ciydyae HeiauHeiHocTu) U T.n. OLEHUTH
BO3MO’KHOCTb €€ MPAaKTUUYECKOTO MPUMEHEHHUS U T.II.

JUist 3TOro HamMu NpPENaraeTcs HCIOIb30BAaTh PaJWOMETOM, a B KayeCTBE CpEICTBA
U3MepeHus: - MajorabapuTHbId pagap. OgHAKO B OTJIMYME OT HM3BECTHBIX PaJMOMETONIOB, B
IpeIaraéMOM METOZI€ MOTOK BOJBI 30HAMPYETCS HE MOJ YIVIOM, YaCTHYHO COBMAJAOLIUM C
HaIlpaBJIEHUEM KOHTPOJIMPYEMON CKOPOCTH, a MEPIECHAUKYJIIPHO NPOJOJIbHON CKOPOCTH MOTOKA
BoAbl. ClieJjoBaTeNbHO, B MPEJIAraéMoOM METO/Ie O0BEKTOM JIOKALMM SIBISIOTCS HE MHOKECTBO
00BEKTOB, a OJMH OOBEKT - 3EepKajo CBOOOJHOW MOBEPXHOCTH BOJABI, KOTOPHIHA IMO3BOJISET
3HAYUTEJIBHO YIPOCTUTH IMPOLECC U3MEPEHUS CKOPOCTH, NPHU YIYYLIEHHBIX METPOJIOTHYECKHUX
XapaKTepucTukax. B kadecTBe cpelncTBa HM3MEpeHHMs HaMH HCIOJIb30BaHa 0a3oBas YacTh
CEepUIHOI0 JOIUNIEPOBCKOr0 pajapa MHUIMMETPOBOTO JAMANA30HA C HEKOTOPOM J0paboTKON
AJIEKTPOHHOM YyacTu 00pabOTKHU BTOPUYHOTO CUTHAIA.

C wnenplo pemieHMs] TOCTAaBICHHOW 3aJadd, HaMU IPOBEAEHBI HKCIEPUMEHTAJIBHBIC
UCCIEOBAHUSA II0 W3YUYEHHIO THUJIPOJMHAMHUKHM TEUEHHs BOJBI OTKPBITBIX BOJOTOKOB IIyTEM
30HUPOBAaHUSA CBOOOJHOW IMOBEPXHOCTH IOTOKA BOJBl B MNEPHEHAUKYISIPHOM HaIpaBJIEHUU
JOTUIEPOBCKUM pajlapoM, KOTOPbIE NOATBEPAMIIN CYIIECTBOBAaHUE TAKON 3aBUCHUMOCTH, TO €CTh
3aBUCUMOCTH MEXIY CKOPOCThIO KOJIeOaHU ypOBHEH BOJbI B BEPTUKAJIBHOM HaIlpaBlIeHUH Vy U
CpEIHEN CKOPOCTBIO V, €10 BBI3BAHHOM.

Ora 3aBUCUMOCTb [0 HAIIMM S3KCIEPUMEHTAJIbHBIM JIaHHBIM OKa3ajach JIMHEHHOM,
AMEIOLIEH CIENYIOUIUNA BU:

V=K xVy

[Tpu 3TOM K03PPUITUEHT MPONOPIUOHATEHOCTH OKa3ayucs paBHbIM, K=6,7.
CnenoBartenpHO, 110 HAIIUM JaHHBIM CPEIHASI CKOPOCTh IIOTOKA BOJBI OyJIE€T paBHA:

V=67V

Taxkum 0Opazom, MaTeMaTHuecKash 3aBHCHMOCTh ONPEICIICHHUS] PacXxojia BOJBI OTKPBITHIX
BOJOTOKOB MpeaiaraeMbIM METOIOM OyJeT UMETh CIeAYIOIUMA BUA:

0=6,7Vyxw,

rie @ — IUIOIAJb IOTIEPEYHOTO CEYEHHs IOTOKa BOMABI, KOTOpas, KaK H3BECTHO,
OTIpeIeNIIeTCs 10 YPOBHIO (TIyOMHE) ITOTOKA BOJBI.

CnexgyeT OTMETUTh, UYTO MpeJlaraéMblii METOJ U CPEeACTBO IpEeAHA3HAYAIOTCS IS

IIOTOKOB BOJbI C PAaBHOMCPHBIM TCUCHHUEM, TO CCTb, IJIA I/I3MepeHHﬁ Ha THUAPOIIOCTAax THIIA
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«DUKCHUPOBAHHOE PYCJIO», TNIe MOTOK BOJIBI YIOPSAIOYEH M H3BecTHa reomeTpus (popma u
pa3Mepbl) MOMEPEYHOTO CEUCHHUS.

W3mepeHuss cKOpOCTH BOJABI OTKPBITOTO IMOTOKAa HaMU IMPOBOAMIIUCH pajapoM, a aid
CpaBHEHHUs pe3yJbTATOB €ro HM3MEPEHUM, ruapomerpuueckod Beprymkoi ['P-21, a Ttakxke
IKCTIEPUMEHTATBHBIM 00pa3IoM HHTETpUpYyromiei Tpyoku [Iuto, pazpadorannoro 8 CAHUMPU.

[Ipu »TOM CKOpOCTH BOJIBI HAXOIUIUCH B Muama3oHe ot 0,7 m/c 1o 3,0 m/c.
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YK 626.824

M3MEPEHUE PACXOAOB BOAbl CTAHOAPTHbIX
NMAPABOJIMMECKUX JIOTKOB

Y.P. Pacynos
CAHUUPHU

Kak n3BecTHO, 3HAUUTEIbHYIO YacTh (IPUMEPHO OJHY TPETh) OPOCUTENBHOM ceTH Halei
PecnyOnukn cocTaBisieT JIOTKOBask CETh CO CTaHAAPTHBIMU JKEJIE€300€TOHHBIMHU JIOTKaMHU
napabonuueckoro cedenus, Ttunopasmepon: JIP-40; JIP-60; JIP-80; JIP-100, rme uudps
03HA4YalT TTyONHY (BHYTPEHHIOIO BHICOTY) JIOTKOB B CAHTHMETpPAX.

IIpoexTHBIE U KOHCTPYKTHUBHBIE PELIEHUS IO M3TOTOBIEHUIO M CTPOUTENIBCTBY JIOTKOBOM
CeTH OCYILIECTBISUIMCH TakK, YTOObl HauOosee mosHo UM ¢ MakcuMmanbHbIM KIIJl mcnonb3oBath
IIONIEPEYHOE CEUYEHUE JIOTKOB M JIOCTHYbh MAaKCHUMAaJbHOIO KOMAaHJIOBAaHMSI TOPU30HTAMU BOAbI
OpOCHUTEJIBHOM CETH M1 TapaHTUPOBAHHOIO OOeCledYeHHs BOMOH IOJBELICHHBIX Ha HHX
pacyeTHBIX OpOLIAEMBIX ILIOIIAneH [2].

IIponyckHas cnocoOHOCTh J0TKOB JIP OTHOCHTENBHO HEOOMbIIast BBUY UX HEOOIBIINX
pasMepoB (OHM OBUIM MpeAHA3HAUYEHBl JJIS MEKXO3SHUCTBEHHOM W BHYTPUXO3SHCTBEHHOU
opocuTenbHOM ceTH). [l03ToOMy OHU OTHOCSTCS K COOPYKEHUAM JJIsl TPAHCIOPTUPOBAHUS MaJIbIX
pacxonoB Bojbl. Kak H3BeCcTHO, A H3MEPEHUH MajblX pPacXxoJOB BOJbl HOMEHKIATypa
BOJIOMEPHBIX YCTpoHcTB oOmmpHee. OgHAKO MX MOTOKOPOPMHUPYIOMIAs YACTh MPEACTaBIsET
co0o0il meperopakxuparoliee COOPYKEHHE TOro WIM HHOTO THIIA, CO3/AI0IIEe 3HAYUTEIbHOE
MPEnsATCTBUE IOTOKY BOJIbI, CJIEIOBATEIbHO, CO3JAIOLIEe JOMOJHUTEIbHBIN MOANOP YPOBHS
BOJBI, YTO HEJONMYCTHMO Ui JIOTKOB (M3-3a pa3iuBa BoAbl depe3 ux Oopta). Ilo »Toi xe
MpUYMHE HE PEKOMEHJIYETCS YCTaHaBIMBAaTh BHYTpPH JOTKOB JIP Kakux-mubo BOJOMEpHBIX
COOPY’KEHUH, CO3/1al0IUX MOIOP BOABI.
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TodHOCT, W3MEpPEeHHS H3BECTHOTO OJHOTOYEYHOTO crmocoba (OAHOTOYSHHBIH CIOCO0
CAHUUPH) uzmepenus: pacxoaa BOAbl, OCHOBAaHHBIM Ha U3MEPEHUU CKOPOCTH BOJIBI B OJTHOM —
peNpe3eHTaTUBHON - TOUKE IMOTOKa, KOTOpas MPUHUMAETCS KaK CPEeAHSS MO BCEMY >XHUBOMY
CeYeHHUIo, HenoctarouHa. [loaToMy 3TOT cmocod peKOMEHAYeTCcs TPUMEHSATHh TOJBKO IS
KOHTPOJIBHBIX U3MEPECHUN.

B 1o xe Bpems, craHgapTHble mapabonuueckue notku JIP, daxtuyecku, 310 -
«wIeabHbIe» (PUKCHPOBAHHBIC PyClia, TaK KaK UX reoMeTpudeckas Gpopma u pa3Mepbl U3BECTHHI
1 IOCTaTOYHO TOYHBI, @ KAYECTBO U3TOTOBJIIEHUS — XOPOIIIEE.

[TosTOMy MIX MOKHO OBLIO OBI C YCIIEXOM HCIIOJB30BATh VISl ONIPEACIICHHS PacXoa BOIbI,
Kak BOJOMEpPHOE COOpY)KEHHE THula «(QUKCUPOBAHHOE PYCJIO», C MPUMEHEHHEM H3BECTHOIO
METOJIa «CKOPOCTh X Twiomaasy [3]. CremoBarelbHO, M 3TOTO HEOOXOAMMO PEHIUThH 3aJauy
W3MEpEHMUsl IUIOLIAAHM >KUBOTO CEUEHUsT M CpelHell CcKopocTH Boabl JIOTKOB JIP. 3amauy
U3MEPEHMS IUIOMAIHN KUBOTO CEUYEHUs JIOTKOB JIP MOXHO CUMTaTh PEHIEHHOM, TaK KaK IpH
WCIIOJIB30BAaHUU CYIIECTBYIOIIMX HOMOTpPaMM JUIsl OMpEAeNIeHHs] pacxojia BOAbl HEOOX0IUMO (U
JIOCTAaTOYHO) 3HAYCHUE TOJHKO TIIYOWHBI MOTOKA BOJBI (2 HE TUIOMIAIN XKUBOTO ceueHus). Jlus
pelIeHHs 3aJauu OIpEeJeNIeHUs] CPEeIHEeNl CKOpOCTH MOTOKa BOAbI B joTkax JIP, mpennaraercs
caenytomuii cnocod. OH OCHOBBIBAETCS Ha OMpPEEICHUHN CPEIHEH CKOPOCTH MOTOKA BOJBI 1O
BCEMY JKMUBOMY CEUECHHIO C MCIIOJIb30BAHUEM CYILECTBYIOIINX HOMOIPAMM ISl TUAPABINYECKOTO
pacuéra cTaHJapPTHBIX JOTKOB Mapaboindyeckoro ceueHwus JIP.

Kak wu3BecTHO, 3TM HOMOrpamMmmsbl sl JIOTKOB JIP cocTaBiieHbl B 3aBUCUMOCTH OT
napamerpa P mapa6oinsr: P = 0,2 m (310 notku: JIP-40; JIP-60; JIP-80) (Puc. 1); P = 0,35 M (310
notku: JIP-100; JIP-120) (Puc. 1, 2).

Ha nomorpammax uMeroTCst 4eThIpe MIKaJbl ISl 3HAYEHUM mapaMeTpoB: pacxoaa () BOJIBI;
ryOuHbl H TOTOKa BOJABL; YKIIOHA i JJOTKA U CPeAHEN CKOPOCTH V BOJIBIL.

Ecnm w3 3TUX 4YeThpex 3HAYCHHWHA IMapaMeTPOB HU3BECTHHI JIOOBIE JBa, TO MOHO
ONPEAEIUTh OCTAIBHBIE BA HEU3BECTHBIX apaMeTpa. JlJist 3TOro 10CTATOYHO NPOBECTU MPSIMYIO
JUHUIO MEXJAY JBYMsI TOYKaMHU LIKaJdbl U3BECTHBIX 3HAYEHUU MapaMeTpoB, 10 MEPECEUECHUs C
OCTAJIbHBIMH. TOYKM TEpEeceUeHUN 3TOM JIMHHUHU C JIMHUAMHU IIKaJl HEU3BECTHBIX MapaMeTpOB
OyIlyT COOTBETCTBOBATh (PaKTHUYECKUM 3HAUCHHSIM 3THX HEW3BECTHBHIX MapaMeTpoB. s Hamiero
ciaydas, OJIMH U3 OTUX U3BECTHBIX [apaMETpOB, IMPAKTHYECKH, BCErga JOCTYIEH
HEMOCPEACTBEHHOMY H3MEPEHHUI0 — ATO TayOmHa moTtoka Boasl H B notke. Kak m3BectHO, €&
JIETKO MOKHO U3MEPHUTH MPHU MTOMOIIK PEUKH, IITAHTH U T.II.

BTopbiM HEOOXOAUMBIM W JOCTYMHBIM H3MEPEHHIO WU OMPEACIICHUIO IS HaIlero
claydasi mapamMeTpoM MOKHO CUMTaTh (PaKTHUECKHWW YKJIOH 1 JoTka. Kak wm3BecTHO, Kaxmas
cekmus yjotka JIP — 3T0 menbHas kene300€TOHHAsT KOHCTPYKIUS CO CTaHAAPTHOU JUTHHOW L=
6 M. Takas qnuHa JOCTaTOYHA ISl ONpENENICHHs ero (aKTUYECKOTO YKJIOHA, Hampumep, Mpu
MOMOIIY HUBEIUPA.

Takum 00pa3zoM, eciu OmNpeneuM 3HAUYCHHUS ATUX ABYX MapaMeTpoB (TO €CTh TOUYEK,
COOTBETCTBYIOMUX rnyoune H moToka Boasl U (haKTUUECKOMY YKIIOHY i JIOTKA), TO, IPOBES Ha
HOMOTpaMM€ TPSAMYIO JIMHUIO 4Yepe3 3TH JBE€ TOYKU JO JIMHUW IIKajdbl pacxoma (), MOXKHO
onpenenuTs ero 3HaueHue (cM. [Ipumeps! 1 u 2 Ha HOMOorpammax).

['myOuny motoka H BOJBI pEKOMEHIYETCS U3MEPSATHh B CPEAMHHON YaCTH U3MEPUTEIBHOTO
ydacTka jotka (cMm. Puc. 3).

DaKTHUYECKUN YKIIOH JIOTKA HAXOJAT C UCMOJIb30BAHUEM U3MEPEHHBIX 3HAUYeHUU Z U L 1o
3aBHCHUMOCTH:

1=7/L,

rae Z=01-02 — pa3HuIia OTMETOK JHA JTOTKA (TO €CTh IBYX OTCUETOB IO HUBEIHPY ).

Oco0oe BHUMaHHE HYXHO OOpaTUTh Ha BHIOOP yYacTKa JOTKOBOW CETH ISl TIPOBEIACHHS
u3MepeHuil. JKenaTesnbHO, 4TOObI BBIOpaHHBIA YYacTOK JIOTKOBOM ceTH ObLI pacHoJIOKEH B ee
TpaH3UTHOW uyacTu. Ha ydacTke He JODKEH OBITh MOIMOPHBIM peXuM TedeHHs! BoAbl. JIOTkH
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JOJKHBI OBITh OYHWIICHBI OT TIOCTOPOHHUX IMPEJAMETOB, PACTUTEIHHOCTH, HAHOCOB M T.IL
XKenarenbHo, yTOOBI HA BBIOPAHHOM y4YacTKe JOTKH ObUIM C OIMHAKOBBIMHU YKJIOHAMHU, OCOOEHHO,
ecnu uX yKIoHBI HeOonpmue. CTeneHb OJUHAKOBOCTH YKIOHOB JIOTKOB MOXKHO OIPEACIUTH
BU3YaJbHO - 110 XapaKTepy TE€YEHMs BOJBI, a TAKXKE [0 3HAYEHUIO ITyOMHBI IOTOKA BOJABI B HUX
(BO Bcex JIOTKax OHa JIOJDKHA OBITh MPUMEpPHO oJuWHaKoBOH). IIpu OIarompusTHBIX YCIOBHSAX,
JUIsL  TPOBEACHHS  U3MEPEHUHl  MOXKHO  OIPAaHMYUTHCA  MUHUMAJIbHBIM  KOJUYECTBOM
MIOCJIEOBATEIBHO DPACIOJIOKEHHBIX JOTKOB - BIUIOTH A0 OAHOro. B mocinepnem ciydae,
KeJIaTeJIbHO, YTOOBI JIOTOK OBl HE KpallHUM, TO €CTh HE MEpBbIM (IOJOBHBIM), U HE MOCIEIHUM
(xoHueBbIM). [Ipu pabote ¢ HOMOrpaMMO, pEKOMEHAYETCSI €€ TOJI0KUTh Ha TBEPAYI0, POBHYIO U
IJIaJIKYIO TOBEPXHOCTb.

MHorokpaTHoe mpoBeJeHHe JTUHUI Ha HOMOTpaMMe B TPOIECCE IKCILTyaTaluu, MOXKET
NPUBECTH K 3arpOMOXACHHMIO €€ JMHMIAMM, YTO MOXET HpPHBECTH K HEyAO0OCTBY IpHu
MoJIb30BaHUM. JIJIsS WCKIIOYEHHUsT ATOr0 HEyJ00CTBAa PEKOMEHIYETCS BMECTO JIMHEWKH W
IIPOBE/ICHUS JIMHUM, UCIIOJIB30BaTh HUTh, HATSAHYB €€ Yepe3 JIBe TOUKH Ha ILKaJle C U3BECTHBIMU
3HAYEHUSMHU MAPaMETPOB /0 HIKAIBI PACX0I0B HOMOTPAMMBEI.

TouyHOCTH M3MEPEHUSI pacXxo/ia BOABI JOTKOB IaHHBIM CIIOCOOOM 3aBUCHUT, B OCHOBHOM, OT
TOYHOCTH HM3MEPEHHsI pacCTOSHUS L Mexay ABYMs TOYKaMH OTMETOK JIHA JIOTKa M TOYHOCTHU
U3MepeHus r1yOuHbl H 1MOoTOKa BOJBI B JIOTKE (IIOTPEIIHOCTHIO HUBEIMPA MOXKHO IpeHeOpeub, B
BUJIy €T0 JOCTATOYHO BBHICOKOW TOYHOCTH).

[Ipennaraemblii crnoco® H3MEpeHHs PAacXoJ0B BOABI CTaHAAPTHBIX MNapaOOIMYECKUX
JOTKOB MOHO MPUMEHSTH U JIJISl UX I'PaTyHPOBKH.
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Puc. 1 - Homorpamma 1t THAPABIMYECKOTO pacyeTa
napabonuaeckux J0TkoB JIP-60 u JIP-80.

IIpumep 1. [pumep 2.
i=0,002. i=0,00082

H=0,46 m; H=0,36 ™m;
0=0,122 m*/c. 0=0,32 m’/c.
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IIpumep 1. I1pumep 2.

i=0,0011. =0,00075
H=0,75 m; H=0,38 ™m;

0=1,84 »’/c. 0=0,87 m’/c.

Puc. 2 - HoMmorpamma 11t TMAPABIMYECKOTO pacyeTa
napabonmaeckux 10TkoB JIP-100.
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Ha puc. 3 mokazana cxema HU3MEpEHUS OTMETOK JHA JEHCTBYIOIIErO JIOTKA MPU MOMOIINM HHUBEIUpPA
olpesieIeHUs ero (GaKTHUECKOTO YKJIOHA .
[IpononbHEIH TpohUIs OTHOM cekuu JToTKa JIP
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Puc. 3 - Cxema u3mepenus paktuyeckoro ykiona joTka JIP mpu momomu HuBeHpa.

Yenosuvie oboznavenus:
L = 6 m — onuna oouoii cekyuu nomxa JIP; Ol u O2 — ommemxu, cuamole Hugeaupom ¢ peek, Z = Ol - O2 —
pasuuya 08yx ommemox,; L — paccmosnue medxcoy moukamu ycmanogku petiku, H — 2nybuna nomora 600wt 6
cepeoune usMepumenbHo20 yuacmid.
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WCCINEOOBAHUE OJATYUKOB CKOPOCTEWU TEYEHMA,
OCHOBAHHbIX HA MPUHUWUMNE TEMJIOOBMEHA

XK. Tawumamos, /].A. Mamamxkynoe, H M. A3umébaes, P.K. A3umos
Tawl TY- Duepeemuueckuii ghaxyniomem

Ywby maxonaoa cysopuws musumu OYUK KAHALLAPU YYYH APAMULCAH  UCCUKTUK
0aMUUKIAPUHUHE KOHCMPYKYUALAPU 84 CXEMANAPU KEIMUPUISAH XamMOad YHUHE ACOCULU MEeXHUK
Xapakmepucmukaiapu Kypub yuKuiean.

IIpeonoswcenvt cxemvl U paspabomanHvle KOHCMPYKYUU MENI08bIX OAMYUKOE OJis
OMKPLIMBIX KAHALO8 OPOCUMENIbHBIX CUCTEeM U PACCMOMPEHbl UX OCHOBHble MeXHUuecKue
Xapaxkmepucmuxu.

The Offered schemes and designed designs heat sensor for opened channel of the
irrigation systems and are considered their main technical features.

B Hacrosmee BpeMsl Npu THAPOMETPUUYECKHX pabOTax Ha peKax, BOJOXpPaHUIIMLIIAX,
KaHaJlaX W3MEpPEHUE CKOPOCTEH TEYEHUS IPOM3BOAUTCA 4Yalle BCEro THIPOMETPHYECKUMU
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BepTylIKaMu. Pexe MpUMEHSIOTCS MOIIaBKH, HO CJIEAYeT OTMETUTbh, YTO B IOCJIEIHEE BpeMs
MOIJIABKH MOJYYUIN IMIMPOKOE TPUMEHEHUE JJIs1 U3MEPEHHS] CKOPOCTEW TEUEHUsl a3pOMETOIaMH
[1,2].

CymiecTByeT 00JbIII0€ KOJTUYECTBO METOAOB JIJISl U3MEPEHUsI CKOPOCTEN TEYEHUsI BOIBI U
npuOOpPOB, AEHCTBHE KOTOPHIX OCHOBAHO HA PA3UYHBIX (PHU3NUECKUX MPUHITUIAX:

1. Meto, ocHOBaHHBII Ha perucTpaluu yucia o00pOTOB JTOMACTHOTO BUHTA (POTOpa);

2. MeTo1, OCHOBaHHBII Ha PETUCTPALIUU CKOPOCTH IIJIBIBYILETO TEIA;

3. MeToa, OCHOBaHHBIM Ha PErUCTPALIUM CKOPOCTHOI'O HAIOpPa;

4. MeTo1, OCHOBaHHBII Ha PETUCTPALIUU CUIIOBOTO BO3/AEICTBUS MOTOKA;

5. Meton, ocHOBaHHBIM Ha MPUHIIUIIE TEIIOOOMEHA;

6. MeToz, OCHOBaHHBIH HAa M3MEpPEHUH OOBEMa BOJIbI, BOIIEIIICH B MPUOOp 3a Bpems

HaOJIIOAEHUS;

7. MeTon, OCHOBaHHBIM Ha IPUMEHEHUH YJIbTPa3BYyKa.

B Hacrosmee Bpemss B Hamieil cTpaHe U 3a pyOeXOM MHPOBOIATCS HCCIENOBaHUS U
pa3palaTbhIBalOTCS TEIJIOBbIE JATYUKHU JIJI U3MEPEHUs CKOPOCTEW TEUEHHS U pacX0/I0B BOJBI KaK
B 1a0OpaTOPHBIX JIOTKAaX, TaK U B peKax U kaHamax [3+7].

Mexy TenoMm, BBEJICHHBIM B IOTOK, M BOJHOW Cpeloil yCTaHaBIMBAETCS TEIIOOOMEH,
WHTEHCUBHOCTh KOTOPOI'O 3aBHCUT OT CKOPOCTH TEYEHHUS; 3Ta 3aBUCUMOCTH MOJIO)KEHA B OCHOBY
JEHCTBUS pacCMaTpUBAEMBbIX TPHOOPOB.

BnepBrie 3Ta 3aBUCUMOCTH OblIa MCMOJB30BaHA AJis MpUOOpa, U3MEPSIONIETO CKOPOCTh
BeTpa (TepMOaHEMOMETp). 3aTeM MPHUHIMI TEIIooOMeHa ObUT HMCIOJB30BaH IS W3MEPCHUS
CKOpPOCTH TeueHHus Boibl. Pabouum opraHoMm ymnotpeOisieMoro [js 3TOM menu mnpudopa —
TEPMOTHAPOMETpa — ObUIa TOHKAas IUIATUHOBAs IMPOBOJIOKA, IO KOTOPOH MpOITycKaucs
3JIEKTPUYECKUH TOK, HarpeBarolluil ee. B moToke MpoBOJOKa OXJIaXAaeTcsl B 3aBUCUMOCTH OT
CKOPOCTH TEUYEHHMsI, BCJIEJACTBUE YETO U3MEHSAETCA €€ CONPOTHUBIICHUE 3JIEKTPHUUECKOMY TOKY.
N3Mepurens CKOPOCTH MPUCOECAUHSAETCS K OJHOMY U3 IUIEY HM3MEPUTEIBHOTO MOCTa, B
JMaroHalb KOTOPOro BKJIIOYAETCA PETHCTPUPYIOUIUI NMpUOOp; MO0 HEMY OINpeAeseTcs CKOPOCTh
teueHusd. [Ipubop npeaBapuTenbHO AOIKEH TAPUPOBATHCS.

OnucaHHas cxeMa TEPMOTHMAPOMETpa TENepbh HE NPUMEHSETCS BBUAY CYILIECTBEHHBIX
HEJIOCTAaTKOB: IJIATUHOBAsl MPOBOJIOKA TpeOyeT 4yacTod TapUpOBKH, O0JaaeT HEIOCTATOYHOM
MEXaHUYECKOU MPOYHOCTHIO.

TennooOMeHHbIE  W3MEpHUTENbHBIE IpeoOpa3oBaTelid B  3aBUCUMOCTH OT  THUIA
MPUMEHSIEMBIX YCIOBHI 3KCIUTyaTal[ii MOTYT paboTaTh C HECKOJIBKUMH BUAAMH U3MEPHUTEIbHBIX
cxeM. OTO  pa3oOMKHYTble M  3aMKHYTble  HM3MEpPUTEIbHbIE CXEMbl Ha  OCHOBE
MOTEHLHOMETPUUYECKUX U MOCTOBBIX CXEM, JIOTOMETPUUYECKHE CXEMBI, CXEMBI JBOMHBIX MOCTOB, C
MHKpOTIpoIieccopaMu u Apyrue [8].

Bo3MOXHBI J1Ba NPUHIMIHMAIBHO Pa3IMYHBIX peXuMa pPabOThl TEIUIOBBIX MPUOOPOB:
1) npyu MOCTOSIHHOM MOIIHOCTH HarpeBaTesis, KOrja U3MepsieTcs pa3HOCTh TeMIlepaTyp MOTOKa
70 U TIOCJIe HarpemaTelis U 2) u3MepsieTcsl MepeMeHHas MOIIHOCTh HarpeBartess, M3MEHEHUEM
KOTOPOM aBTOMATHUECKUN PETYJSATOpP CTaOMIU3UPYET pa3HOCTh TEMIIepaTyp MOTOKa /10 U Mociie
HarpeBaTelsl.

B coBpeMeHHBIX TEpMOrMIpPOMETpPax BMECTO MNPOBOJIOKM NPUMEHSETCsS, HanpuMmep,
IIJJaTUHOBAs IJIEHKA, HAHOCHMAas B BUJAE OYEHb TOHKOIO CJIOS IJIATUHBI HAa CTEKJISHHOE WIIN
KBapleBOE OCHOBAaHHE B BHUJI€ KJIWHA. TakoW KIWHOBOM IUICHOYHBIA 30HJ, KaK €ro Ha3bIBaIOT,
oTnuyaercs OONbIION MEXaHMYECKOH MPOYHOCTHIO M JIYUIIUMHU XapaKTepUCTUKAMH TpU
W3MEpPEHUU CKOPOCTEH 1O CpPaBHEHUIO C IIJIATMHOBOW IPOBOJIOKOW. DJIEKTpUUYECKasl cXeMma
npubopa 3HAYUTENBHO YCOBEPIICHCTBOBAHA, B YAaCTHOCTH IPUMEHSETCS aBTOMAaTHYecKas
crabmwnuzanus TeMmmepaTypbl JaTuvka. B TakoM BHIE TEpOMOTHAPOMETP TMO3BOJISET
MIPOU3BOJIUTH TOYHbIE M3MepeHHsl ckopocTu. Obnanas Manol MHepUUel, OH 1aeT BO3MOXHOCTb
M3y4YaTh MyJIbCAIUI0 CKOPOCTEH C OOJIBIIION pa3pemarolieii crmocoOHocThI0. HavanpHast CKOpoCcTh
npubopa 1-2 mm/c.
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Jlpyroii pa3sHOBHIHOCTBHIO NpHUOOpa, OCHOBAHHOTO Ha paccMAaTPUBAEMOM TIPUHIIHUIIE,
SBJISIFOTCSL AATYUKHU C TOJYNPOBOJHUKOBBIMH TEPMOCONPOTHUBICHUAMHU. [laTUMKU COCTOST U3
TEPMOCONPOTUBIIEHUSI U  TOJOIrpeBaTeNs. OJEKTpUYEcKas CXeMa COCTOUT M3  JABYX
CaMOCTOSITEIBHBIX IIeTeil: u3MepuTeabHoil 1 u nogorpesnoii 2 (puc. 1). TepmocomnpoTusieHue 3
BKJIIOUAETCS B OJHO U3 IUIEY M3MEpHUTENbHOro Mocta. [lomorpeBHast Lens npelHa3HaueHa s
CO3aHMsI TEMIIEPATYpPHOTO Mepernaja MeX 1y IOBEPXHOCTHIO JaTYUKa U IIOTOKOM.

2

e
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Puc. 1 - Cxema usmepuTtensi CKOPOCTH TE€UEHHS C TIOJYITPOBOIHUKOBBIM TEPMOCONPOTUBICHUEM

OCHOBHBIM 3JIEMEHTOM TEIUIOBBIX MPUOOPOB SABJISAETCS TEIIOBOM mpeobpazoBarens (TII)
TepMoaHeMOMeTpuUecKkoro Ttuma. KoHCTpykius mnpeobpazoBaTeiss TEPMOAHEMOMETPUUYECKOTO
tuna Ha Oaze TII (puc.2) COCTOMT M3 TEPMOUYYBCTBHTEIBHOTO 3JIeMEHTa (TepMuctopa) 1 ¢
HarpeBarteneM 2, Karcyisl (kapMaHa) 3 U3 Marepuaja ¢ BHICOKON TEIIONPOBOJHOCTHIO (Mellb,
JaTyHb), OO0OBIIKM 4 W Tallku 5 W3 cTanu M INTencenbHoro pasbemMa 6. Harpematenp 2
BBITIOJIHSIETCS. U3 HUXPOMOBOTO, MAaHTAaHWHOBOTO WM KOHCTAHTAaHOBOTO MPOBOJIa TUAMETPOM
0,07-0,1 MM, KOTOpBIIi paBHOMEPHO HaMaThIBAETCS Ha TEJIO TepMHCTOpa | uepe3 cioil cirombl
tommuHo# 0,5-0,7 MM.

N — W

—
—_—
I

Puc. 2 - Konctpykimus npeoOpa3oBaTesisi CKOPOCTH IMTOTOKa TEPMOAHEMOMETPHUUECKOTO THTIA

Takoil HarpeBaTenp cO3/a€T PaBHOMEPHBIN TEIJIOBOM NMOTOK BAOJIb T€la TEPMHUCTODA,
KOTOPBIIl OCTaeTcsi MOCTOSHHBIM BO BpeMs u3MepeHus. Jlig yinydllleHus TeIrIoNpOBOJHOCTH
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BHYTPEHHSS TIOJIOCTh KapMaHa 3aJIMBAETCsl STMOKCUIHON CMOJION C TpadUTOBBIM WIJIM IIEMEHTHBIM
HaIOJIHUTENEM.

[IpeoGpazoBaTenn TEPMOAHEMOMETPUYECKOTO THIIA YCIEIIHO MPUMEHSIOTCS HE TOJIBKO B
TEIJIOBBIX MpUOOpax, HO U B MpeoOpa3oBaTeNsiX HECTALMOHAPHOTO pPEXHMa, a TaKXKe A
M3MEPEHUS PacX0JI0B ra30B WIIN XKHUIKOCTEH B OonbImX Tpydomposoaax [9, 10].

Cratuueckue ¥ JMHAMHYECKHE XApAaKTEPUCTUKH  PACCMATPUBAEMBIX  TEIUIOBBIX
npeoOpa3oBaTesied MOTYT OBITh JIETKO TIOJY4Y€Hbl Ha OCHOBE MAaTEMaTHYECKHUX MOeNen
TEIUIOBOT0 YEThIPEXMNOJIOCHUKA [11].

Ha ocHoBe ommcanHOTO mNpHOOpa OBUTM pa3padOTaHBl TEIUIOBBIE PACXOIOMEPHI IS
OTKPBITHIX KaHAJIOB I'MAPOMENNOPATUBHBIX cucTeM Tuna TPK [12].

Texunnueckunegannse TPK

Wsmepsiemas cpena OpocurenpHas Boja
TIpeaesnsl n3MepeHns, M>/c 0,5+350
MoIiHoCTh, ToTpebisiemast oT ceTH, B-A 150

TemmepaTypa u3MepsieMoii cpesl, 'C 5+50

[TorpemHoCTs U3MeEpeHus, %o +1,5
MaxkcuManbHOE PacCTOSHHUE OT pacxoJoMepa A0 BTOPHYIHOTO Tprudopa, M 200

ITapameTpsl nuTaHus: HanpskeHUe (CTadUIU3upoBaHHoe), B 22046,6

Yactorta, I'y 50

Macca pacxogomepa, Kr 4,0

CrnemyeT OTMETHTb, YTO NpejIaraeMblii pacxoJoMep HMeEEeT IMPOCTYI0 KOHCTPYKIIHIO,
U3roToBiieHWe mpubopa He TpedyeT OONBIIMX MaTepHalbHBIX 3aTpar. OTIMYNTENbHOU
O0COOEHHOCTBIO pacxoJoMepa ABISIETCS HaAEXHOCTh B paboTe, HEe TpedyeTcs crenuaabHON
MOATOTOBKH OOCITYKHBAIOILIEr0 NEPCOHAIA.

OnucaHHbIe BBINIE JATYMKUA IMPUMEHSIOTCS B OCHOBHOM B JaOOpaTOpHBIX ycCJoBHsX. B
HaTYpHBIX YCIOBHUSX HX MOXHO MHCIOJNb30BaTh TOJBKO TPU MPOBEIEHUU HAyUYHBIX
MCCIIEIOBAHUN.
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YK 621.311.21

MUKPOIN3C HA OCHOBE BbICOKOJ3®®EKTUBHbIX
CBOBOOHO-NMNOTOYHbLIX TMAPOTYPBUH

I'.B. Tpewanoe, O.A. I'nosaukuii, P.3. Kapaoaes, H.P. Hacviposa
THHUM, CAHUUPHU

Maxonaoa spxun okumau sudpomypounanapuea acocianu6 xuyux I'2C napuu uuwinabd
YuKUUOa Oup KaHya Ha3apuil cagolapHu Kypud yuKuiaou.

B cmamve paccmampueaemces wacms meopemuyeckux gonpocos pazpadbomiu mukpol C
HA 0CHOBe C80O0OHO-NOMOUHBIX 2UOPOMYPOUH.

Part of theoretical questions of the development MicroGES is considered in article on
base liberally-flow hydro turbine.

B nacTtosiee BpeMsi BO BCEM MUpE aKTyaleH BOMPOC Pa3BUTUS MaJION T'MAPOIHEPIeTHKH.
OnHUM W3 HaAMpaBJICHUN 3TOW OTpaciH sBIsIETCA pa3zpadboTka Mukpol DC Ha ocHOBE CBOOOIHO-
MOTOYHBIX THUIPOTYpPOMH, HCHOJB3YIOIIUX SHEPrHI0 BOJOTOKa O€3 BO3BEIEHUS IJIOTUH U
coszmanus Bogoxpanmwmil. C yuéToM COBpEMEHHBIX TpeOoBaHUM, A1t Hanboee 3PHEKTUBHOTO
Pa3BUTHS 3THX TEXHOJOTUH CIEAYyeT HCII0JIb30BaTh MHHOBAIIMOHHBIC PELICHUS U COBPEMEHHbBIE
Hay4HbI€ UCCJIeI0BaHMS, HAa YTO JIeJIaeTCs aKIEeHT MPaBUTEIbCTBOM U Mpe3uaeHToM PecnyOnuku
VY30ekucras.

Hekortopeie uaen mo pa3BUTHIO MHHOBALIMOHHBIX TEXHOJOTHHM B 3TOM oOjacTu ObuiM
paccMoTpeHbl Ha KOHpepeHunn « CoBpeMEHHbIe HayYHO-TEXHUYECKHUE petieHust 3G(EeKTUBHOTO
WCIIOJIb30BaHMUs BO30OHOBIIIEMBIX HCTOYHUKOB YHEPTUM» NMPOBOAMBILICHCS B TallkeHTe B amnpese
2011 ropa.

I'maposneprerudeckue ycranoBku (I'Y) saBuasiorcss oOopynoBaHWeM, Ha KOTOPOM
MIPOUCXOIUT TNPeoOpa3oBaHUE MEXAaHMYECKOH HSHEPrMH BOJHOIO IMOTOKA B AJIEKTPUUYECKYIO
SHEPTUI0 WM, HA00OPOT, AIEKTPUUECKAss SHEPTUsi IMpPEeBpalIacTCs] B MEXaHHYECKYI0 IHEPTHUIO
BOJIbl. MeXaHUYECKYI0 PHEPTUIO BOJBI OOBIYHO HA3bIBAIOT TUIPABINYECKON SHEPTHEH.

'V  mpencraBinsier  coOOW  COBOKYNMHOCTh — THAPOTEXHHYECKUX  COOPYKEHUH,
HHEPreTHYECKOTO U MEXaHUYECKOT0 000PYI0BaAHUS.

B wmarepmamax [1, 2] Obur mpoBen€éH aHANW3 HCIBITAHUA THIPABINYECKOW CBOOOIHO-
MOTOYHON TUAPOTYPOMHBI OpPUTHHAIBHOM KOHCTPYKIuU [3], wucmonp3ymoomei ocoOblit
ruApoauHaMuyeckuidl 3¢ (dexT, BOo3HUKAIOMUN B OE3HANOPHOM MOTOKE BOJBL. OCOOEHHOCTHIO
sToro s¢dexra sBIAsSETCI TO, 4YTO, Onarogapsi YCKOPEHHUIO MOTOKa, CO3AETCs JIOKAIbHBIN
MCKYCCTBEHHBIN Iepenaj YpOBHEH M M3 MOTOKA M3BIEKACTCS MOTCHIMAIbHAS YHEPTHUs, KOTOpas
3HAYMTENIbHO TPEBBINIaeT KUHETHUUECKYI0 SHepruto motoka [1,2]. B »Tux marepmanax Takxke
OBLTM TPOAHATU3MPOBAHBl YCIOBUS BO3HHKHOBEHHS ONMUCAHHOTO 3¢ @dekra W 1gaHa OICHKA
BapUAHTOB  €r0  KCIOJb30BaHUA Ui  TOJYYEHUS  DHEPruhd  CBOOOHO-TIOTOYHBIMU
TUAPOTYpOUHAMM.

Onun u3 Hambosiee MPOCTHIX W HATVISIAHBIX BapuaHToB MHKpol DC Ha 0aze TypOUHBI,
WCIIOIB3YIOMICH 3TOT THAPOAMHAMUYCSCKIH 3P (HEeKT N300pakEéH HA PUCYHKE.
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Puc. - OnuH u3 BapuaHTOB TYpOHHBI U OajlaHC YHEPTHH BXOAHOT'O BBIXOHOTO MTOTOKOB.

3necs: H,, H, — rnyOuHa (IOTCHUMAJIbHBII HANOpP) BXOAHOIO M BBIXOJHOIO IOTOKOB

COOTBETCTBEHHO; V.’/2g, V,/2g — CKOPOCTHOH Hamop BXOJHOTO M BBIXOJHOTO TOTOKOB

COOTBETCTBEHHO; AE’ — pa3HHUIla yACIbHON SHEPTUU BXOIHOTO U BBIXOJHOTO IMOTOKOB;

Typbuna mnpezncraBnser co0oi OBa HHUKHEOOWHBIX BOJSHBIX KoOJeca COEIUHEHHBIX
oOpaTHOW CBsI3bI0, (YHKIIMH KOTOPOW MOXET BBIMOJHATH IENHAs WIM pPEMEHHas Iepeaaya.
OOpaTHas cBs3b 0OecreunBaeT BpallleHUEe BTOPOT0 Kojieca HECKOJIBKO ObICTpee MEepBOTo, 3a CUET
Yero U MNPOUCXOJUT YCKOPEHUE BBIXOIAIIErO MOTOKA BOJIBI

[TpuHumn paGoThl YCTAaHOBKHU CJEAYIOUIMI: pabodne OpraHbl BXOJHOIO MOTOKa (JieBOe
KOJIECO Ha PHC.) MOJIYYarOT YacTh KNHETHUUECKOIN 3HEPruu MOTOKA U MepefaroT €€ Mpu MOMOIIH
oOpaTHOM CBS3M (LIeNH WIM PEMHs) pabounM 3JIeMEHTaM BBIXOJHOTO MOTOKa (IIpaBoe KOJIECO Ha
pHC.), YCKOPSIIOIIMM BBIXOJHON MOTOK 3a c4€T Oosiee ObicTporo BpamieHus. [IockonbKy pacxon
BOJBI, BXOJAIIUN B YCTAaHOBKY, PABEH BBIXOIAILIEMY, U CKOPOCTH BBITEKAIOIIETO MOTOKA BBIIIE,
YeM BXOJSIIET0, TO IUIOIIA/lb CEUEHMS BBIXOSLIETO MOTOKAa Oy/JeT MEHbIIE, YeM BXOJSALIETO U,
clelloBaTeNbHO, ero riayOmHa M2 Oyner MeHblue, yeM TIiyOuMHa BXoJsulero mnortoka Hl.
Bo3HuKIIast BeiaeacTBHE TOrO pasHHUIA ypoBHEH Obe(OB BXOMISIIETO M BBIXOSIIETO MOTOKOB,
BBICBOOOXKJIA€T MOTEHIMAIBbHYIO 3HEPrHI0, KOTOpas U BbIAAETCS TypOMHOM B BUAE MOJIE3HOU
SHEpruM.

Ha puc. n3o0paxén GanaHc sHEpPrUM Ha BXOJE U BbIXOJe TypOMHBI. M3 pHCyHKa BHAHO,
YTO MOTEHIMAJIbHBIM Hamop (TiayOuHa) BBIXOIAILIEr0 MOTOKAa /{2 yMEHbIIAeTCsl OTHOCHUTENIBHO

BXOJsIIero - HI, Toraa Kak CKOPOCTHON Hamop (KMHETHYecKasl SHEpTHs) - V12/2 g Ha BBIXOJIE

3HAYUTEIBHO YBEIMYMBAETCS MO OTHOLICHUIO K BXOSAIIEMY NOTOKY. MaTemaTHuecKuil aHamus,
npoBeA€HHBIM B [l] mokazanm, 4To 3a TypOMHOW CKOpPOCTh M TIyOMHA COOTBETCTBYIOT
KPUTHYECKUM IapamMeTpaM IOTOKa U BCIEJICTBHUE 3TOTO, B pe3yibpTaTe 3¢ (dexTa 3KEeKIUU Ha
BBIXOJIE YCTPOMCTBA BO3HUKAET THJPABIMYECKHI NPBIKOK. B 30HE TrMApaBIMYEeCcKOro NpbLKKa
BO3HHMKAeT HEJOCTaTOK CYMMapHOW YyJenpbHON »sHepruu mnoToka (AE’) MO OTHOUIEHUIO K
Ha4yaJbHOMY M YCTaHOBHUBILIEMYCS (32 MPBDKKOM) PEKUMY MOTOKA. MIMEHHO 3Ta 4acTh dHEpPrUu
IOTOKa 3abupaercs TypOMHOM M OHa 3HAUUTEIBHO (B HECKOJIBKO pa3) IMPEBBIMIACT MOJHYIO

KMHETHYECKYIO SHEPIUIO BXojsmero noroka (V,°/2 g ).

CpaBHutenpHbIE TpeuMyliecTBa mpu co3ganuun MHUKpol DC Ha OCHOBE TOAOOHBIX
TEXHOJIOTUH OTHOCHUTENIHHO TNIOTUHHBIX U TPAJAUIIMOHHBIX CBOOOAHO-MTOTOUHBIX [ DC mpuBeaeHBI
HIUXKE:

* HHU3Kas Ce0ECTOMMOCTh KaNHUTAIbHBIX BIOKEHHH — MO MPUOIU3UTENBHBIM MOACYETAM
150-450 mon/xBT B omnmmume oT mIoTUHHBEIX I'OC, rhoe oHa coctaBiger okxojo 1000-1300
noi1/kBT;

* KpaTyaiiime cpoku BBoja B dkcruryatanuio (90-180 mHed mocie Hadana pean3aivn).
JIJ1st TUIOTUHHBIX CTaHIUN ATOT CPOK OMPEACISIETCS TOIaMH U IECSITHICTHIIMU;

* OTCYTCTBHE BOJOXpaHuiuia (3kogorudeckuit 3¢ dexr). CBOO0AHO-TIOTOUHBIC TYPOUHBI
paboTaloT Kak MCKYCCTBEHHBIC al’paTophl BOJBI, HACHIIIAIONIME BOJY KHCIOPOJIOM, YTO
OJIaronpusATHO BO3JEHUCTBYET HA (ayHy U B IIEJIOM Ha SKOCHCTEMY BOJIOTOKA;

* OTCYTCTBHE 3aTpaT B 30HE 3aTOTUICHHS BOAOXPAHUIHIIEM 332 OTCYTCTBUEM TaKOBOTO;
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* OTCYTCTBHE BCIIOMOTATEIbHBIX MEXaHM3MOB U YCTPOWCTB, (MacloX03sCTBO,
KOMITPECCOPHBIE YCTAHOBKHU, CEPBOMOTOPHI U T.I1.), YTO MOBBIIIAET HAJIEKHOCTD;

* MUHUMAJIbHBIC 3aTPaThl HA 00CITy)KUBAaHHCE;

* OTCYTCTBHE HEOOXOIMMOCTH co3faHus HuHpacTpykTypbl Bokpyr ['DC (aBTO- H
JKeJIe3HbIe JOPOTH, TIOCEITKHA CTPOUTENICH U SKCIUTyaTallHOHHUKOB U T.I1.);

* OTCYTCTBHE HEOOXOJMMOCTH BBIOOpa CTBOpa IJIOTHUHBI, T.€. BO3MOXHOCTh MOHTaXa B
T000M yJI0OHOM MeCTe, MOOMIIBHOCTB;

* OTCYTCTBHE YI'pO3bl 3aTOIICHUS 3/1aHUs CTAHIIMHU 32 OTCYTCTBUEM TaKOBOTI'O;

* OTCYTCTBHE YIpO3bl pa3pylICHUs IIJIOTUHBI 32 OTCYTCTBUEM TaKOBOW;

* ylenabHas MOIIHOCTH B 5-10 pa3 Bbllle, 4eM Yy TPaJUIMOHHBIX CBOOOJHO-IIOTOYHBIX
I'9C;

* BO3MOYKHOCTh Pa0OTHI B IIMPOKOM JUana3oHe CKOpocTedl motoka, HauuHas ot 0,3 m/c,
IpH  KOTOPBIX TPAAMIMOHHBIE CBOOOJHO-NIOTOYHBIE THAPOTYPOMHBI padOTaTh HE MOTYT.
CnenoBarenbHo, 60Jiee MOJHO MCIOIb3YIOTCS THAPOIHEPTETUUECKHUE PECYPCHI;

* JEIEHTpaTU3anns BHIPAOOTKM PHEPTrUU. Y MEHbIICHUE KOHIICHTPALUU T€HEPUPYIOIIUX
MOIIHOCTEHl B OJHOM JIOKQJBHOM MECTE, 4YTO NPU ABAPUU BBIBOAMUT M3 CTPOSI 3HAYUTEIBbHYIO
gacTh dHeprorenepanun. (Uepnoosuibekass ADC-1986 r. Casno-Illymenckas '9C-2009 r., ADC
«Dykycuma-1»- 2011 r.).

B mnHacrosmee Bpems paspaborumkamu  coBmecTHO ¢ OAO «BMKB-Arpomann
paccMaTpuBaeTCs BO3MOXKHOCTb MPOBENEHUS NMPUKIATHBIX HUCCIEI0BAaHUN 10 MPOEKTHPOBAHUIO
Mukpol DC Ha OCHOBE THAPOTYPOMH C MCHOJIB30BAHUEM STOTO THIPOJUHAMUYECKOTO 3 deKTa.
Byner wu3roroBneH onbITHBIM oOpaserny TypOunbl. Kpome TOro, akryajseH u BOIpOC
(GbyHIaMEHTaIbHBIX HCCIEAOBaHUNA JP¢eKTa, ero HaydyHOro OOOCHOBAHHMS U JI€TaJbHBIX
PEKOMEHIALMMN [0 ero MPUMEHEHUIO JUIsSl HY K/l SHEPreTUKU U CEIbCKOT0 X03siCcTBa.

[enpro PKCMEPUMEHTAIBHBIX HCCIENOBAaHUN pabodero mpoiecca THAPOTYPOUH CIleayeT
CUMTaTh pa3pabOTKy METOJa pacyeTa YHHUBEPCAIbHON XapaKTePUCTUKH TUAPOTYPOMHBI HYKHBIX
napameTpoB.

YHuBepcanbHas XapaKTEPUCTUKA TYPOUHBI OTpakaeT B3auMOCBsI3b mapametpoB (Q'], n'l,

M,a0, %), xapakrepusyommux paGoTy TypOHHBI B II€JIOM, HO HE pPACKPBIBACT CYIIHOCTH
pabouero mpoiiecca—B3aUMOCBSI3U T€OMETPUUIECKUX U KHHEMAaTUUECKUX TapaMeTPOB TYPOUHBI C
TUAPABIMYECKUMU TIOTEPSIMH B Pa3MYHBIX DJJIEMEHTaX €€ TMpOTOYHOW uacTH. Pacuer
YHUBEPCAIbHON XapaKTePUCTUKU CBOJUTCS K pacdyeTy MOMEHTa Ha paboueil pemeTke U oOIux
TUAPABINYECKUX TIOTEPh B TYpPOMHE BO BCEX PEKUMHBIX TOUKaX €€ paboThI.

[Tpu BceM MHOT000Opa3uu reoMeTpuieckux GopM TypOUH yxe mepBasi 4acTh 3TOM oOmien
3a1a4d TMPEACTAaBISAETCS HEBBINMOJIHUMON 0€3 YCTaHOBIIEHMS il paboO4YuX peHIeTOK eaHHOU
KMHEMATUYECKOW CBSI3M, KOTOpas TO3BOJsUIa OBl ONpeneNsaTh MOMEHT Ha peIIeTKe B
3aBUCUMOCTH OT XapaKTEPUCTHKH TTOBOJIMMOTO MMOTOKA M YTIIOBOW CKOPOCTH ¥ pelIeTKH.

YpaBHEHHE  KHHEMAaTHYECKOW  CBS3M  BBIBEACHO I HUACAIBHOM  KUIKOCTH
J.A. Boittameckum [2]. BeIBoa mocienHEero ypaBHEHHsS, TOBOPS CIIOBaMU €T0 aBTOpa, «HE
COJICPXKUT SBHBIX OTPAHHYCHHH IO MPOCTPAHCTBEHHOCTH, OTPBHIBHOCTHU, BUXPEOOpPa30BAHUIO,
BSI3KOCTH U T.IL.).

OpnHako 3TO ypaBHEHUE COJEPKHUT PsAJl KOCBEHHBIX OTPAaHMYCHHM, TAKUX, KaK, HAPUMeED,
OTCYTCTBHE OOpPATHOTO BIHMSHHS OTCachIBalomie TpPyObl Ha pabouyr pemeTky u pabouei
pelIeTKH Ha HAMpaBISAIOIIYI0O C TOYKH 3pPEHUS COXpPAaHEHUS KHHEMAaTHYECKOTO MoJo0us
«CYMMapHbIX» MapaMeTpoB TeueHus: u ap. [losTomy «mpezaenbl NPUMEHHUMOCTH ypaBHEHHUS C
MMOCTOSTHHBIMU TapaMeTpaMU K Pa3lIUYHBIM KJIacCaM PEIIETOK U MOTOKOB MOKHO YCTAaHOBUTH
TOJIbKO IKCIIEPUMEHTAIbHBIM ITyTEM).

[Tocne pemenuss 5ToM 3agavyuM OMpENENIEHHE MOMEHTHBIX XapaKTePHUCTHK TYpPOUHBI

CBOJIUTCS K pacyeTy TPeX CyMMapHbIX apaMeTpPOB: ki Hoy A [2].
BTopoii 3amadeit SKCIepUMEHTAIbHBIX HCCIAEIOBaHUN paboyero mpoliecca CUYUTAEM

CpPaBHCHHUC PACUCTHBIX IMapaMCTpOB k, H n A (¢ ,Z[@ﬁCTBPITGJ'IBHI)IMH, C HOCJIbXO OJOCTUXXCHUS
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HAJICKHOCTH pacueTa OOIIMX THUAPABIMYECKUX MOTeph B TypOuHe. HeoOxomumo ompeneneHue
CTPYKTYPHBIX (pOpMYJ MOTEPHh SHEPTUHU B PA3IMUYHBIX JE€MEHTaX MPOTOUYHON YacTH; pa3paboTKy
HaJISKHBIX CIIOCOOOB IKCIIEPUMEHTAIILHOT'O OPECICHUS TOTEPb.

B cBfA3M ¢ MOCTaHOBKOM YKa3aHHBIX 3aJad MPEACTaBiIsieT HMHTEpec mnoaxoxa [2] k
OTIPE/ICIICHUI0 THUIPABIMYECKUX TMOTEepPh, Koraa KOAPGUIMEHT OoOmMX MoTeph B TypOuHE
MpEeACTAaBISETCA KaKk CyMMa OTACNbHBIX KOI(PPUIIUEHTOB, KAl U3 KOTOPHIX 3aBUCHUT JIMIIb OT
OJIHOTO CYMMapHOTO KHHEMAaTUYECKOTO MmapameTpa.

Bce mepeuncrneHHble 3aaud SKCHEPUMEHTAJIBLHOTO HCCIENOBaHUA pabodero mpolecca
TUAPOTYPOUH CBSI3aHBI C YCOBEPIICHCTBOBAHUEM METOJOB MCCIEIOBAHUS U JTOJDKHBI PEIIaThCS
HE B MOPSIIKE UX M3JIOKEHHUS, a OJTHOBPEMEHHO, B KOMILJIeKce. Takol Moaxo/ K peleHio 001
mpoOJieMbl  pacyeTa THUAPOTYPOWH TPEJCTABIsCTCS B  HACTOsAINIEE BpeMs HaumOolee
panuoHaIbHBIM.

JIMTEPATYPA:
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I'ocynapctBennsiii Texunuecknit, Y ausepcuret. — 2009. - C. 111-125.

2 I'nosankuit O.5., Tpemanos I'.B. HWccrnenoBanue rugpoauHamMudeckoro 3ddekra
U3BJIEUEHUS DSHEPrMM U3 Oe3HAmoOpHOro MmoToka kuiakoctu // IlpobGnemsl sHepro- u
pecypcocbepexenus. Crern. Boim. — 2011, - C.109-113.

3. Typbuna co cnapeHHbIMH pabOYUMHU KOJECAMH M OOPATHOMN CBA3BI0 U MEXIY HUMHU /
Tpemanos O.B. Tpemanos I'.B. Ilatrentnas 3asska @UIIC PO Ne2007135381/20(038680)

YK 626.810
TAXPUBA Y3 CAMAPACUHU BEPMOKOA

U. Ipzawes
CAHUUPU

Anousrcon 6a Papzona eunoamIApuHUHS epaapuea cy8 Oepean 6a UKKU GUILOAM
oowrxapysuoa 6ynean Kanyouu @Dapeona maeucmpan xanaru (KOMK) 2003 vunoa UYBP-
Dapzona notiuxacu doupacuda mawkunr oyrean KOMK b6owkapmacu macappypuea ymou. By
bowKapma y3uHuHe emmu UUIIUK Maxcpudacuoan Keaub 4wukub b6exkopea maukui OyIimMa2auiuHu
ucbomaaou.

Xosupru kyHaa JKOMK 89270 MuHr rektap MaWJoOHHU CyB OuWJaH TabMUHIANAH,
xymnanad AHanKoH BunossTUHUHT 31000 rexrapura, @aprona BunosTuHUHT 56000 rexrapu Ba
Kuprusucron Pecnybnukacununr 2270 rektap Maiimonura cyB eTka3u0 Oepanu. 2006 itmnna
Ooomkapma V3 Oamancura IllaxpuxoHcoll kaHanmuHM Ba KamupoBaT THIPOY3CIHMHU XaM ¥3
OanaHcura KUpUTIU.

KOMK daonusaTuHUHT Tapuxura kapaiauran OVyicak kaHamHuHT 11,7 KM Kucmu
KUPIU3UCTOH peclyOnMKacuHHI derapacuHu kecuO ytamu. LLlyHUHT ydyH cyFopuIil AaBpHza
Anmmkon BuioatH Ownan PaproHa BWIOATH derapacuaard llomBoHTOm uerapa cyB Yimyail
TUAPONOCTHAA MyHTa3aM HHU30 Ba KEJIHULIMOBUMIHMKIAp OYnud Typran. daproHa BHIOATH V3
yerapacuja y3ura TEeTUIUIM cyB cappuHM Tanmad Kuiarad, AHAWKOH BujostH sca DaproHa
BUJIOATUTA Teruuuin cyB cappuHu Hadakar ¥y3 Xxyayaunad, Oanku Kuprusucron
pecnyOIMKAaCHHUHT XyOyauJaH xaMm oiub YTum kepak Oynran. Xap Oup BUJIOATHHHT CYB
XYJIOMHJIMTUAAH 3TAKJaru IeXKOHJIap >ka0p YeKKaH.
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2003 #innma XKKOMK Gomrkapmacu Tamkwi 6ynranga 6omkapma oup ityna Kapkumon cys
oMmOopuHM xaMm Y3 Oanancura onau. by KapkuaoH cyB omOopu kaHan y4dyH cTaOUIM3aTOp
BazudacuHu OaxapyBuu OHHI MYXHM HHIIOOT XucoOmaHagu. KapkugoH cyB OMOOpPHHHHT
noitnxasuit xaxmu 200 MTH.M 06ynu6, ®aproHa BUIOSTUHUHT 3TaK KUCMHJArd CyB cap(UHH
cTaObWJUTallyBUHU TabMHUHJIAII COJIOXMATHTA dra. bomkapma tamkun OynraHmgaH CYHT, CyHBUN
paBuUIIJla MKKMra aXpaJraH MarucTpajl KaHal, siroHa OomkapyB Tu3umura ytau. TaxpuOa
cudarnma Tamkwi OTWIraH Oy OomkapMa V3 HH30MHZA KypcaTwiran Basuda Ba
MaxxOypHATJIIapuHU aBbJIO Japakaga Oa’kapHIlK HaTHXKACUAA SHI aBBaJIO Yerapa ruapornocTuaaru
Hu3onmap V3 Yy3uman Oaprapad ostwinu. Hopun Kopamapé HWppuramus Tu3uMIIapyd Xap3a
6omkapmacu (UTXbB) Cupnapé Cox UTXD yuyH axpatuiaran cyB cap@uHM Ha3opaT KWJIMII Ba
VHH Yerapacuraua eTkasub GepHIIIeK 3aXMaTiu BasubamaH KyTHIAH. Y3 HaBGathza Cupaapé
Cox UTXb xam IlonmBoHTom uerapa TUAPOMNOCTUAATH “OOII OFpUTHAAH’ XOTHUpXKaAM OYIau.
KOMK HuHT 5Tak KucMmaa xoinamradn OATHApUK TYMaHUHT 3aXMaTKall JeXKOHIapH OomKapMa
Tamkui oynranaad OyéH Oup 03 TUH ONULIAM, YyHKU CYBHMHT OMp Kenub Oup Kenamail KoJuIIu
yJIapHU Iy MaiTrayda xyja TOJMUKTHpraH 31u. Kam cyB 0ynran iumnapu (2008 iinn) Gomkapma
TEXHUK XOJAMMJIAPUHM KaHAJHUHI 3TaKk Kucmura cadapban 3THO, CYBHM Y3ITyKCH3JIMTHHU
TabMUHIA0 Typuniau. bomkapma Tamkun Oynmacnan aBBai, AHOWKOH Owinan daprona
yerapacuaaru IlonBoHTOm CyB ¥mayam THIpPONOCTHAArM CYBHUHI OUp coaTra Kamaiuiu
ATaKJaru JexXKoHiap yuyH 1-1,5 KyHra tabcup Kuiiap s1u.

bomkapma cyBaan ¢doiinananyBuminapra Hadakat cyB eTkazuO Oepurina, OaqkuM CyBHU
Oapkapop TabMUHJAIIAA XaM MYXUM poi YiHainu. Y3ywmurun 120 km Oynran Oy kaHam 8
TyMaHra CyBHM ¥3 BakTuJa eTka3u0 Oepumina 8 Ta ryapoydyacTakaHUHI XaM YpHH Katta.
Xosupru kyHra kenu6 XKOMK oyiinnaru CUY conu 37 tanm tamkwmn kwiamd. 2010 iwima
XKOMKED Ounan 0eocuta Tyrpunan tyrpu 32 Ta CUY cyB etkazub Oepuin Oyiinya mapTHOMA
uM3osamau. by xam taxxpubanapnan 6upu 0ynub, CyB TAKCHMOTHHH OIIEPATHB PAaBHINJA aMara
OIIMPUII MaKcaJ KUJIUHTaH 314. bup iwniuk cunosnan cyur, 6esocuta CUY xoaummnapunan Oy
XaKJa cypairaHaa, MaMHYHUST Ouiian Oy HuIl yJaap yuyH sKyJa eHrui1 OYJIraHuHU alTHIIIH.
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800 -
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200 -
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1 Pacm - dKOMK 6¥iinga pexa Ba amanja 6Oepuirad cyB XaKMu

bomkapma Tamkun 6ynMacnan onauH Oup rektap mangonra 11350 M°/ra CyB Oepuuran
6yaca 2010 iinnga 6y kypearrid 8450 M°/ra rada Kamaiiau, sbHH 7 T M4MIa Xap OHp TeKTap
mangonaan 2900 M/ra cyB uktucoa kunu6 konuuau (1 kaaBan). By Hapca cyBoaH OKHIIOHA
doiimananuex TymyHdanyu omupan. UyHKH CyFOPHII YYyH ONMHTAH cyB Xam 200 MIH.M Ta
kamaiau (1 pacm). Hacoc cranuusmapuunr (HC) unutam pexxumuga xaMm MKOOUN CHIDKULILIAP
ky3arman. Jloiinxa Gouma sxamu HC umkapuiaran cyB 223 MiH.M® 6yiaran 6yiuca 2010 imina
Oy kypcatruit 166 MIIH.M’ rada KaMaild, SbHH 57 MITH.M . Xap Oup rexkrapra COIUIITHPAAUTAH
6yacak 2004 fimnna xxamu HC comuurrupma cys Gepumm 12700 M°/ra 6yaran 6yica 2010 fimina
7800 m>/ra ra KaMaian.
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1 sxxagBan - dKOMKna iinmnap 6yiinya coaumrupma Oepuiiral CyB XaxmMu

XKamu XKOMK 6¥itnua, Munr M>/ra XKOMKparu HC 6¥iinua, MuHT M°/ra
i Kawn Augn gzphiﬂaﬂaH Kawn T Kupruscro
KOMK KOm o Kupruscron | K®MK | Anpmxon | ®aprona H
2004 11,4 10,8 11,5 14,2 12,72 15,71 11,98 11,61
2005 10,2 8,5 11,0 11,9 10,51 9,51 10,84 8,02
2006 9,1 8,4 9,4 11,0 8,55 9,01 8,43 8,50
2007 7,1 7,0 7,1 9,7 6,54 7,44 6,30 6,83
2008 7,4 6,9 7,6 10,3 6,69 6,22 6,82 6,51
2009 8,6 7,9 8,8 10,5 8,76 8,39 8,91 6,41
2010 8,4 7,8 8,7 10,2 7,83 6,82 8,10 6,63

Taxpubanap HadakaT TeXHUKaBUNU coxaja, OaTKUM HHCTUTYIIMOHAN coxaja Xam OJHnb
oopmimorna. lllymapnan O6upn XDOMK cysman doitnananyBunnap utrtudoku (COU). by
tamkuioT 2007 iunga TamKua STHITaH OYnu0 HOAABIAT HOTHXKOPAT MakoMmura 3ra (2 pacm).
Tamkunoraunr Tabcucumiapu KOMK 6Viinnaru CUY 6ynmub, acocuit Bazudacu CHUYnapHunr
MaH(paaTUHU TYIUK XUMOS KUJTUIIAND. SIBPHU CYBHH aJOJATIM TaKCUM KIIHINAA Ha30pat
ypuaragu. JXKOMK Gomkapmacu ydyH xaMm Oy TamIKWIOTHU Tamkuia Oynumu cyBHu CUYnap
yerapacuraya onu6d 6opunina anda pnam 6epanu. Kysru-kuniku taadupiapia KaHaTHU Xap XU
YUKUHAWIApAaH To3alalll, axOJWHU KaHallra axJjaT TallUlaMaclUTMHA TabMUHJIAII Ba XOK030
unutapaa kymakaom Oynmokma. COU tamkun O6ynmacman ongun KOMK omam uykumiu
cababmu 20 kaHanm wMaprarada Tyxtatwirad Oyinca, COU opkanmu axonu MTyHKTIapUIa

TYIIYHTUPHUII UILTapU 01u0 Oopunuinu Tydaitiin ogaMIapHUHT YYKUIIH 2,5 MapTarada KkaMaiu
(3 pacm).

Cou

COU Ounnannapu

, v v v
ChIy-1 Chry-2 CoI'y-3 Cory-... COI'v-8
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2 Pacm - COU crpykrypacu
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T
2

70

7 ¢

I/
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2005 2006 2007 2008 2009

3 pacm - )KOMK na ogam gykuiy cabadiu CyB TyXTalHJIraH COHU

Xozupru kynna COU y3uHUHT onaura KydWrad BazudanapHu sHaja TaKOMHJIIAIITHPHII
Ba SXIIMJIAIIANI YCTUA HIIap oiub 60pMoKaa.
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QPPEKTUBHOCTDL NONIMBA XITONYATHUKA HEPE3
BOPO3Y B YCNNOBUAX XOPE3MCKOWU OBJIACTU

I' K. Ilanyawosa
CAHUUPU

B nacTosmiee Bpemst B opomaeMoM 3emuienienuu Pecryonuku Y30ekucTaH MOBCEMECTHOE
pacupoCTpaHeHHE MOy TOJIBKO IOBEPXHOCTHBIM crnoco0 opomeHus. OJIHAKO MpaKTUKa
3emiiefieNnus pecnyOiauKu, 0coOeHHO 3a nmociequue 15-20 net, moka3bIBaeT, YTO MOBEPXHOCTHOE
OpOILIEHUE 3EMEeIb BCEI/1a CONPOBOKAAECTCS YBEIMUECHUEM MTUTAHUS TPYHTOBBIX BOJ U MOABEMOM
ux ypoBHs. [Ipu 3ToM coin, coeprkamiuecs: B TpyHTOBBIX BOJIaX WM B INIYOOKHX CJIOAX TPYHTOB,
MOJHUMAIOTCSI K TOBEPXHOCTH 3€MIIM M CO3JAOT yrpo3y 3aCOJIEHHS M OCOJIOHLIEBAHMS IIOYB.
AKTHBHOE 3acoj€HHE INPUYPOYEHO B OCHOBHOM K TEpPPUTOPHUSAM C OJU3KUM 3aJeraHueM
MUHEPAJIN30BAHHBIX TPYHTOBBIX BO/I.

IIpouiecchl BTOPUUHOTO M CE30HHOTO 3aCOJIEHHS MOYB Pa3BUTHI HAa OPOIIAEMBIX 3EMJISX
PaBHUHHOM YacTH Y30eKnucTaHa u3-3a OJIM3KOT0 PacIoIOKEHHs] MUHEPATN30BAHHBIX TPYHTOBBIX
BOoA. B HU30BBAX AMynapeu, B YaCTHOCTU B YCIOBHMSIX XOPE3MCKOH 00JacTH, 3TH NPOLECCHI
oxBatbIBatoT 6osee 90 % opomaeMoil TeppUTOPHH.

B HM30BBAX p. AMyjAapbu TPyHTOBBIE BOJbl pacHojararoTcsi Hambosee OJIU3KO K
MOBEPXHOCTH. DTO O3HAYAET, YTO OHU HCIIOJIB3YIOTCS PACTCHUSIMH B BETETAIIUIO M CTIOCOOCTBYET
CE30HHOMY HAaKOIUICHHIO COJIeH Ha MOJIsX.

B HHM30BBSX p. AMynapeu, BCIEACTBHE CIOXKHBIX MPUPOIHBIX YCIOBHH M MpodieM ¢
HCIIOJIb30BAHMEM BOJHBIX PECYypcOB, HAOIIOJaeTCsl MOCTENEHHas JAerpajalus OpolIaeMBbIX
3eMellb, 3aKII0YAIoNIascss B CTAOMIBHOM CE30HHOM 3aCOJICHHH, a B XOpe3Me - U B YACTUYHOM
3a0omaunBanuu [1]. OT0 oTpakaercs W Ha NPOAYKTHUBHOCTH 3€Mellb, TaK ypoxau B Xope3me
camswmch 10 20-25 /ra, a B PecmybOnmke Kapakanmakcran yxke Oosiee 10 meT moiydaroT
CTaOMJIBHO HU3KHE YpOXKau XJOIKa, He mpeBblmaromue 16 n/ra. Hauxyamee mnosjoxkeHue 1o
3a00JIaYNBaHUI0 TEPPUTOPHH HaOIMIOAaeTcsi B XOpPE3MCKOW 00ylacTh, THe Jake OCEHBIO
I'PYHTOBBIE BOJBI PACIIONAralOTCA 0YEHb OJIM3KO K MOBEPXHOCTH 3eMiH [2-3].

HecMoTps Ha TO 4TO TPyHTOBBIC BOJBI B OCHOBHOM HMEIOT MUHEpATU3alNi0 MeHee 3 T/,
IpU  CEIbCKOXO3SIIICTBEHHOM HCIOJB30BAHUU 3€MEJb IPOMCXOAUT CE30HHOE 3aCOJICHHE
opoInaeMbIX 3emMenb. [Ipu ucmapeHuu rpyHTOBBIX BOJ B 30HE a’paliu (M KOPHEOOUTAEMOM CJI0e
MIOYBBI) 3a BEreTalMio XJOMYaTHUKA HakarauBaroTcs JerkopactBopumbsle conu: NaCl, NaySOy,
MgSO4, MgClz

ITo nanasiM MCuBX PVY3 B Hu30BbsIX p. AMynapeu (Xope3mckoii, byxapckoil o0nactu u
Pecniybnuke Kapakanmakcran), 3acojieHHe pacrpocTpaHeHO JocTtaTodHo cuibHO. Ha 2008 ron
IUIOLIaIM CPEJHE- U CUIbHO3ACOJEHHBIX 3€MEeJIb COCTaBISAIN, COOTBETCTBEHHO, OT OPOIIAEMBIX
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3emenb: okolio 46,9 % - mo Pecniyonuke Kapakanmakcran; 33,2 % - mo byxapckoit obmactu u
39,3 % — no Xope3mckoit obnactu [2].

[IpumeHeHne OTCTaNON TEXHOJIOTHH TMOJIMBA, ¢ OONBIIMMHU TOTEPSMHU BOJIBI Ha TOJE, MIPU
OTCYTCTBUHU YJOBJIETBOPUTEIBHOTO BOJOOTBEAECHUS (Majibleé YKJIOHBI MECTHOCTH), MPUBOAMUT K
CE30HHOMY 3aCOJICHUIO (pepMepCKUX MoJiel U K OOJIBIIUM MOTEPSM YpOsKasi BeAyIIeH KyJIbTypbl-
XJIOMYATHHKA, a TAK)KE pUca U MIIEHUIBI.

H3zyuennocms eonpoca

Texnosnorust mosnuBa dyepe3 0OOpo3dy sBISETCS, MO CYTH, TPAaJULUOHHBIM IPUEMOM
BOJIOCOCPEKEHUST TMPHUMEHIEMBIM 3eMIIe[iebllaMi B yCIOBUAX jaedummra Bombl. OxHAKO
KOJIMUECTBEHHBIE TIOKA3aTEeNH - XapaKTep yBIaXKHEHMs TOYBEHHOTO PO Ui U BOAOCOEpEKEeHUs
MpU JaHHOW TEXHOJIOTUH, - paHee HUTAe He ocBemanuck. B 2000 rony B pamkax npoekta BEST
PRACTICE 0651710 YCTaHOBIIEHO, YTO MPU JTaHHOW TEXHOJIOTUU YKOHOMHUS BOJIbI cOocTaBiseT 15-
25 % [1-3]. ABTOpPBI POEKTa OTMEYAIOT, YTO 3a CUYET YMEHBbIICHHUS (HU3MUECKOTO HCIapeHus ¢
noBepxHocTH mouBbl Ha 20-25% cokpamaercs cyMmMapHoe Bojonorpednenue. KycTsl
XJIOMYAaTHUKA IPU 3TOW TEXHOJOIMM HEBBICOKHE C XOpOIIO Pa3BUTOW KOPHEBOM CHUCTEMOM,
MPOJOJIKUTENBHOCTD MOJINBA COKpaltaercs B 1,3-2.4 paza.

[TonuBbl KyKypy3sl uepe3 0opo3ny, B ycinoBusx Pepranckoid nonuHbl [4], MO3BOIMIN
JTOCTHYb DKOHOMHUH BOAEI 10 38 %.

®AO [5] mpu nedunurax BOABI PEKOMEHAYET OTPAaHUYHUTH KOJIUYECTBO BOMBI IS
OpOILEHHUS C MOMOIIBIO «UepPEeAOBAHUS MOIMBAEMBbIX 00po31». BMecTo mogaun BOAbI B KaXKIyIO
O6opo3zny yepe3 10 gHel, 6oposasl 1, 3, 5 u T.4. opormaroTes yepe3 5 nHe, a 60po3nbl 2, 4 u 6 u
T.A. opomatotcs yepe3 10 aueil. Takum oO6pa3om, KyJbTypa MOJIy4aeT MEHbIIE BOJIbI, HO Uepe3
Kakaple 5 nHel, a He Oonblllee KOJIMYECTBO BOABI Kakable 10 mHel.. DTa TEXHOJOrWsd Ha Hall
B3IJISM, SIBIsieTCs OoJjiee ONTUMAIbHOW AJIs pacTeHUil, HO He fABIAETCS BojaocOeperaromniei, Tak
KaK UCIapeHHe C TOBEPXHOCTH YBJIAXKHEHHON MOYBBI M 3€pKajia BOJbI OyJeT HEIpEepHIBHBIM.
TeopeTndeckoil MpeANOCHUIKOW HSKOHOMHMM BOJbBl IpPU IOJUBE dYepe3 Oopo3ny sBISETCS
M3MEHEHHE SII0pHI yBIaXHEeHUs (puc. 1).

KarMnnapHeR
oA bEm

sepx Boposakl

Cyxaa Nodea

A) ITonus B Kaxxavio 60po3ay

ESMANnAapHER

Bepx Boposael nog, ek

Boposas

b) ITonus yepe3 6ono3av

Puc. 1 - Paznuaue smop yBIaXKHEHHS TTOYBHI TIPH MTOJTUBE B KXY 00po3ay U yepe3 00po3y.

Tak kak npu monuBe uyepe3 O0OpPO3Ay MPOUCXOIUT pacTeKaHUE BOJbI B CTOPOHY CYXHX
00p0o3/, UCMapeHue ¢ BOAHOW MOBEPXHOCTH 3a KaXKIbIH MONUB OyaeT MeHblle. B 3aBucumMocTu
OT TIOJIOKEHUS YPOBHSI TPYHTOBBIX BOJ|, TaKas TEXHOJIOTHUS MO3BOJSET COKOHOMHUTH pa3IMuHbIE
00beMbI BOJIbI HA TTOJUB.
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Memoouka u mecmononodxicenue uccie0o8aHull.

UccnenoBanus npoBogunuchk B 2006 roay Ha ONBITHBIX y4acTKax B XMBHUHCKOM paloOHE
Xope3Mckoit obnmactu. Bee monmBel uepe3 60po3ay MpoBOIUIUCEH (0e3 dyepenoBanus 00po3a oT
MOJIMBA K MOJUBY) MO OJJHUM U TE€M ke 00po3/1aM, YIIJIOTHEHHBIM TPAKTOPOM.

DKcrepuMEHTaIbHbIE TOJEBbIE HCCIENOBaHUSA JUIsi cpaBHEHHS 3S(()EKTUBHOCTH Tpex
TEXHOJIOTUH MOJIMBA XJIOMYaTHUKA BKIIOUAIOT BAPUAHTHI:

- 0OBIYHBIN MONUB 1O Oopo3nam (mpu JuTrHE 60po31 — 90 M);

- monwuB uepe3 6opo3ay (mpu quHe 60po3a — 90 m);

- mpaktuka ¢pepmepa (60po3apl 0OBaIOBaHHBIE JaMOaMHu B BHIE YeKa - 45-55 m).

OnbITHl BKJIIOYAIOT KPYTJIOTOJWYHBIE MOJIEBbIE HAOIOJACHUS 32 BCEMHU COCTaBIISIIOLUIUMU
BOJHO-COJIEBOT'O peXKUMA.

B mepuon Bereranuu NpOBOAMIKMCH MOJIEBbIE HAONMIONEHHS MO CTBOPAM CKBAXKHUH H
IUIOIIagKaM Kaxkable 5-10 quei:

Meroa moneBoro OypeHus MO KOHTPOJBHBIM CTBOpaM CKBaXXHH 0 U TOCJE KaXKJOTro
II0JIBA, C OIpPEICIICHUEM DJIEKTPUYECKON TPOBOAMMOCTH B MOYBEHHO-BOJHON CYCIEH3HUU.
Ouenka 3aconenust meronoM ®AO (o ECe):

- YpPOBHEHl M MHUHEpaTu3allUyd TPYHTOBBIX BOJ C IOMOINBIO CTBOpA HAOJIOIATEIbHBIX
CKBaXxuH, ¢ QuibTpoM Ha riyoune 1,2; 2,2; u 3,2 M. (¢ U3MEpeHHEM 3aCOJIECHHOCTH METOJIOM
3JEKTPOKOHIYKTOMETPHUH);

- TIOYBEHHBIE pa3pe3bl A OLIEHKU UCXOJIHOTO COCTOSIHUS i CBOMCTB MOYB;

- BJIQKHOCTH MOYBBI — TEPMOCTATHO - BECOBBIM METOJIOM;

- BrnaxHocTu noussl — FDR-Sensors (u3mepenue ¢ natunkaMu Kakaple 5 MUHYT);

- 3aCOJICHHOCTH TOYBBI (METOJIOM DJIEKTPOKOHIYKTOMETPUH, B TIOYBEHHO-BOJHOMN
cycnensuu 1:1);

- o0bema momaud BOJBI JUIsl TMOJIMBA IyTeM H3MEPEHHUS PACXOJOB: BO BPEMEHHOM
opocuTene - TpanelneuaalbHbIM BOJIOCIUBOM YHUIIONETTH;

- (¢eHonmornyeckue HaOJIIOJEHUS 32 POCTOM U Pa3BUTHUEM PACTEHUH XJIOMYATHUKA M
y4eT ypokasi Ha yUETHBIX JCJISTHKAaX PacloJIOKEHHBIX 10 CTBOPY U IIOIIAIH MO,

- TpoBeJeHHE U OLEeHKY 3(P(PEeKTUBHOCTU IPOMBIBKHU O yekaMm BecHou 2006 rona.

OCHOBHOU MENbI0 OMBbITAa OBLJIO yCTaHOBUTH A((PEKTUBHOCTH IMOJHBA 4depe3 O00po3ny B
ycaoBusx XopesMma:

- DKOHOMHUS OPOCHUTENILHOW BOJIBI;

- BIUSHHE JaHHOW TEXHOJIOTUU TMOJIMBA HA COJICBOUW PEKUM MOYBHI;

- ypOXaWHOCTh XJIOMYATHUKA;

Pezynomamut uccreoosanuil

Ta6auna 1 - CpaBHeHUE pe3yJIbTATOB UCCJICAOBAHUS TTOJIMBA yepe3 00po3ay ¢ OOBIYHBIM
MOJIMBOM UM TIPAKTUKOU epmepa

BapuaHThl H3yueHHUs] TEXHOJIOTHH MOJINBA
Ennuuna
HanMeHnoBanue padboT H3M ITonus B xaxayto | [lomus yepes IIpakTuka
) O0opo3ay 0opo3ay dhepmepa*
Bozaa g monuBOB B BETETALIUIO M’/ra 34425 2289.3 32335
Pasnnna 3aTpaT BOIBI IO OTHOIICHUIO 1153 944
K TEXHOJIOTHH Yepe3 00po3ay
To xe, B % 33,5 29,2
Ypoxaii 1/ra 33,4 32,1 29,6
PasHuna mo OTHOIIEHWIO K IOJUBY wra 1,34 2,46
gyepe3 60po3ay
To xe, B % 4,2 -7,7
V1 3aTpaThl M /1T 103 71 109
Pasamma  ymempHBIX — 3aTpaT 1o
OTHOLIEHUIO K TEXHOJIOTHMH 4epe3 32 38
Oopo3ay
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ITpomomkenune Tadmmub! 1

To xe, B % 44 0 53
ITpoMBIBKa m’/ra 2700 2700 2700
3atpaTsl BOABI HA IPOU3BOJCTBO

ypodkasi XJIOTIKa, C y4eTOM 3aTpaT Ha m’/ra 6142 4989 5934
MPOMBIBKY

Yo 3arpatel ¢ yuyeTroM 3arpar Ha W 184 155 200
MPOMBIBKY

PasHuna  ynenpHBIX  3aTpar 1o

OTHOIICHUI0O K TEXHOJOTUH dYepe3 M/ 28,3 44,8
bopo3y

To xe, B % 18,2 28,8

*0opo30bl, 068aN06aHHbIE dambamu 6 suoe yexa

Obcyarcoenue pe3ynomamos

ITpu nonuBe yepes 60po3ay JOCTUTHYTHI ciieayromue 3 HeKTs:

1. DxoHoMus Boxbl 1153 M’/ra 10 OTHOLICHHIO K KOHTPOJUPYEMOMY TMOJIMBY B KaXIyIO
6oposny u 944 M°/Ta, 110 OTHOLICHHIO K npakTuKe pepmepa, Wik cooTBeTCTBEHHO 33,5 u 29,2 %;

2. Ha BapuaHTe nonuBa uepe3 00po31y MOJy4YeHbl MEHBIIME 3aTPaThl BOABI HA €IUHMILY
nponykuuu. HecMoTps Ha Gonee Huskuil ypoxail (Ha 1,34 n/ra, 4,2 %) ynenbHble 3aTpaThl Ha
CIMHHUIy ypOXKas IONydeHbI Hibke Ha 32 M/i (44 %) 1O OTHOIICHHIO K IIOJNHBY O OOBIYHOI
TexHojoruu. [Ipu cpaBHEeHUHM 3TUX MOKazaTened ¢ MpakTHKON (epmepa moauB yepe3 60po3ay
ObLT Takxke Oosee 2PPEKTUBHBIM MO YKOHOMHUHU BOJBI (ypokail Obul MeHblie Ha 2,46 11/ra, npu
YAEIBHBIX 3aTpaTax OpOCHUTENbHOM BObI 109 M3/I_[ COKOHOMIIEHO 38 M3/I_[ umu 53 %).

3. Eciim k 3aTparaM BOJABI B BEr€TAllMOHHBINA MEPHOJ T00aBUTH MOTPEOHBIN 00beM JIs
MPOMBIBKH, (DAKTUYECKH MOJaHHBIN Ha mome-2700 M/Ta, TO 3¢ (PeKTUBHOCTHh TMOJUBA Yepe3
00po3/1y MO YIeNbHBIM 3aTpaTaM BOJABI Ha €AMHHILY Ypoikas OyaeT Heckonbko Huxke (18,2 % mo
OTHOLICHMIO K IMOJMBY B Kaxayko Oopo3ny u 28,8 % mpu MeToAe MOJIMBA HCIHOJb3YyEMOM
bepmepom).

M3meHeHne 3acosieHMs] MOYB B BapHaHTaxX ONbITa B TEUYEHHWE BEreTallMM IOKa3aHO Ha
puc. 2. JlaHHbI€ TOKA3bIBAIOT, UTO PA3JIM4YUsl B 3aCOJICHUU MOYB B BapHUaHTaX B KXy 00po3ay
u yepe3 6opo3ay, - He3HAUUTEIbHBl. B BapuanTe «mpaktuka pepmepa», OTMEUEHO Oojee HU3KOoe
3aCOJIEHHE, KaK B HMCXOJHOM COCTOSIHMM, TaK M B KOHIIE Bererauuu. JlMHamMuka 3acojeHusd
BEPXHETO CJI0s MOYB CBA3aHa HE TOJIBKO C KOJUYECTBOM IMOJAHHOM BOJbl, HO U TEXHOJIOTHEH €&
pacupeneneHus: BEPOSATHO, 0acceiHOBO-OOpPO3JKOBBIM IONHB, TNPAKTUKYEeMOH ¢epMepom,

CroCcoOCTBYET MPOMBIBHOMY 3P HEKTYy.
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Puc. 2 - I3meHeHue 3acoeHus MOYB B TEYEHUE BEreTAIMH MO AJIEKTPONPOBOIHOCTH
(cpenHee Mo BapuaHTaM OIIBITA)
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Kak mpu monmBe B Kaxayro O0Opo3ny, Tak W NpHU TOJHBE yepe3 O00po3ny, a Takke MpHu
npakTuKe (epMepa, OTMEUYEHO HapacTaHHE CE30HHOTO 3acoyieHus. OHO COCTaBWIIO: B CPEIHEM
3,1 dS/m (mpu uaTepBane 1,5-4,6), B BapuaHTe TMOJUB B KXY OOpO3/1y; U COOTBETCTBEHHO,
3,8 dS/m (mpu unTepnane 2,4-6,6) B BapuaHTe NOJUB yepe3 6opo3ay U B cpeaHeM 3,5 dS/m (npu
uHatepane 2,0-5,3), B BapuanTe npaktuka ¢pepmepa. Takum oOpa3om, ToJIUB depe3 00po3ay He
MPUBOJUT K OOJIBIIUM DPA3IMUYUsAIM B HAKOIUIEHUHW cojiel B cioe 0-60 cM OT Hadayia K KOHILY
BEreTAIIHH.
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Puc. 3- I3meHeHnne BIa)XKHOCTH TIOYB, U3MEPEHHOM B TEUCHHE BETeTaIlUU TEPMOCTATHO-
BECOBBIM METOJIOM, B MIPOIIEHTaX K Macce (CpeaHee Mo BapuaHTaM OIIbITA)

PesynbraThl HaOMIOAEHUs 3a BIAXKHOCTHIO MOYBBI 10 BapuaHTaM OIBITA MOKAa3aHbl Ha
puc. 3. U3 pucyHka BUAHO, YTO TOJHMB Yepe3 OOpo3ay HE OTpaswmiics OTPHUIATEIBHO Ha
BiaXHOCTU NOYBBI B ciosix 0-60 m 0-100 cm. /luHaMuKka BJIAXKHOCTH, B CPEIHEM IO IOJIIO, Ha
BapUaHTE TMOJWBa uepe3 OOpo3dy 3aHMMAeT MPOMEKYTOUHOE MOJIOKEHHUE MEXKIY MPAKTUKOM
(dbepMepa U MOJMBOM B Kaxayio Ooposny. B ycnoBusix mccieqoBaHus 3HAYUTEIBHO BIIMSIHUE
TPYHTOBBIX BOJI Ha BJIAXKHOCTb MOYBBI, TO3TOMY, HEBO3MOXHO OJHO3HAYHO HMHTEPIPETUPOBATH
JAaHHBIE O BJIQXKHOCTHU B YBSI3KE C MOJUBOM d4epe3 Ooposny. Pasmuuust BiaakHOCTH B CyXOW U
MOKpO# Ooposzne (mpu mosiuBe 4Yepe3 OOpo3ay), a TaKkKe BIAXKHOCTH TOYBBI MPHU TOJIHBE B
KaX Iyt OOpO3ay XOpOIo BHUIHBI MO JaHHBIM JaTdukoB FDR ¢ HempephIiBHOW 3anmuChi0 JaHHBIX
0 BJIAXHOCTU MO ropu3oHTaM (puc. 4). 13 rpadukoB BUAHO, YTO pazIuyus MPOSBISIOTCS B
ocHoBHOM s ciost 0-20 cMm, a ¢ rayounsl 40-60 cM, 0cOOEHHO TIOCJIE TIEPBOTO IMOJUBA, - HE
CYIIECTBEHHBI.

[Ipodws BaaXHOCTH MOYBHI 1O JaHHBIM AaT4ukoB FDR B cyxux m Mokpbix O0opo3nax u
Py TOJIMBE O OOpO3JaM TOCIie MEePBOr0 U BTOPOTO IMOJMBOB, MOKA3bIBAET, YTO KO BTOPOMY
MOJMBY pa3HUIA BIAKHOCTH CyXOW M MOKpOH Oopo3abl Ha rinybmHe 40 cM OTCYTCTBYET.
XapakTep MOJ0OHBIX IMIOP BIAXHOCTH TOYBBI IS B YCIOBUH Xope3Ma, Korja IMpH MOJUBaX
peryJupyeTcs BIAXXHOCTh B ciioe 10 40-60 cMm, a HMKE BIAKHOCTh MTOYTH HE MEHSETCSA B NMIEPHO]
BereTalny, OTMEUeH B padotax [9-11].
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Puc. 4 - Iloka3aHusi JaTYNKOB BIAXKHOCTH, YCTAHOBIEHHBIX Ha riayoune 20, 40, 60 cm npu
MOJIUBE B KaXIyto 00po3ay U uepe3 60opo3ay

[IpoBeneHHOe HccneoBaHUE MOKa3allo, YTO B YCIOBHUSAX XOpe3Ma IOJUB dyepe3 00po3ny
T103BOJIIET COKOHOMHUTH B BererTarmio 10 1000 m’/ra Boasl (30 % OT OPOCHTENHHONH HOPMBI) U
IIPH 3TOM HE MPOUCXOAUT OTPULIATEIBHOTO BIHUSIHUS JTAHHOM TEXHOJOTUU HA MOYBBHI.
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YK 626.84:631.4

WCCINEOOBAHUA BOOOCBEPEIAIOLWEW TEXHOJIOMMN NMOJIUBA B
ycnoBusaxX AE®ULIUTA BOAHBLIX PECYPCOB B HU30OBbAX
BACCEUWUHA P.AMYOAPBbU

K. Mamxkapumos, T. /[rcanunosa
CAHUHUPHU

K Hu30BbsIM AMyJapbu MOPUHATO OTHOCHTH OTPOMHYIO aJUIIOBUANIbHYIO paBHUHY,
pPAcCHOJIOKEHHYIO0 B HM)KHEM TEUEHUHU pPeKku AMynapbu OT TysSMYHOHCKOTO BOJOXPaHUJIUILA IO
Apainbckoro Mops.

Xopesmckas 001acTh - OJIMH U3 JPEBHUX PAOHOB OPOINAEMOTro 3eMJIEIEHS TIOMIA b0
0K0J10 260 ThIC. Ta - pacmoyO’)KeHa B HU30BbSIX AMyaapbH, B 30HE YKOJOTHUYECKOTO OC/ICTBUA.
[TouBeHHBIN MOKPOB OOpa3OBaH arpOMPPHUTANHOHHBIMU HAaHOCAMU AMYJapbd, MpEICTaBICH
MIPEUMYIIECTBEHHO JIYTOBBIMU MTOYBAMHU, C PA3IMYHON CTENEHbIO OKYJIBTYPEHHOCTH U 3aCOJICHNUS,
MOYTHU BCE 3€MJIM 0a3HUCa MOJIBEPKEHBI 3aCOJICHUIO.

HctounnkoM oporeHust X0pe3MCKOTO oa3uca siBiseTcs: peka Amyaapbs. Camas OosbInas
peka Cpenneit Asum oOpasyercs cinusHueM pek [lsamk u Baxm, Oepymmx Hadano B
BBICOKOTOpHOU obOsactu [lamupa. Jlnmna Amynapeu ot uctoka p. Ilsamk — 1445 kM. bacceitn
p. AMyaapbu pacrmoyioKeH B Mpejenax 4eThipéX rocyaapcTB — TakukuctaHa, Y30eKucTaHa,
Typxmenucrana u Keipreizcrana, a 4acTU4HO - B AraHucTaHe.
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KauecTBO BOJBI, MOCTyMarome B HU30BbsI AMyaapbu, MPOXOASIIEH Yepe3 TEPPUTOPUIO
MATH TOCYJIAPCTB MCKIIOUUTEIBHO IUIOXO0€, TaK KAaK OHA MPUHOCUT COJM, OCTATKU YyIAOOpEHMIA,
nedoNMaHTel U TECTULUIBI, COOpaHHBIE CO Bcero OacceilHa AMypaapbd, HauyWHaAs C CaMBIX
BepxoBbeB. [lOBbIIEHHAs  MUHEpalu3alMsi, HACHILEHHOCTh  Pa3JIMYHBIMU  BpEIHBIMU
BEIIeCTBAaMH (SAOXUMHUKATHI, nedonuanTel M (eKalbHbIE CTOKH) JENAl0T BOJY HE TOJBKO
MaJOJOCTYIIHOM [l OpOLIeHMs, HO W HENpPUTroAHOW Ui muThsi. B cenbckux paiioHax B
[Ipuapanbe npakTUYECKH HET BOJONPOBOJOB C OYUCTHBIMU YCTPONHCTBaMH, HaceJIeHue
MOJIb3YETCS BOJION M3 OPOCUTEIBHOM CETH U U3 CKBaXUH TIyouHoit 10 8,0 M. Pe3ko yxyammiock
JaK€ KadyecTBO BOJbl IPUKAHAIBHBIX IPECHBIX IOA3EMHBIX JUH3 B 30He Ilpuapanesa B
pe3ynbTare 3aMelleHUs UX NPOTUBO(MIBTPOBABLIEHCS 3arpA3HEHHOW PEYHOM BOIOM.

B mocneanue roasl B pernoHE MPOUCXOAMII CTAOWIIBHBIA IMPOLIECC COJEHAKOIJIEHUS B
MI0YBaX, MEJIMOPATUBHYIO OOCTAaHOBKY Ha 3HAUMTEJBHOM YyacTu opolaeMbIx 3emelb B [Ipuapainbe
CleAyeT NMpU3HaTh HEYA0BIETBOPUTEIbHOM.

VYpoxallHOCTh OCHOBHBIX CEJIbXO3KYJIbTYP B PErMOHE HU3Kasl, HECTaOUIIbHAS.

[Ipn >TOM 00OCHOBaHHBIE HAy4YHBIE pPacyeThl YOEKIAIOT B TOM, YTO JIA TOJTYYCHHS
3aIJIAaHUPOBAHHOIO YpO’Kas CeNbXO3KYyJbTyp Tpebyerca He Oosee 25-30 % mnonaHHOU
OpOCUTEIBHOM BOJbI, OCTallbHAasl 4YacTh — ATO MOTEPU BOJABI HA IYyTH OT HCTOYHUKA K
OpoIllaeMOMY HOJII0 M Ha CaMOM OpOIIAaeMOM II0Jie, CBA3aHHbIE C IpoleccaMu (UIbTpaALUH,
HEMPOIYKTUBHOTO MCTIAPEHUsI, COpOCaMU HEMCIIOIb30BaHHOM BOJIBI.

[Ipeobnanatomuii B peruoHe HMOBEPXHOCTHBIM CHOCOO OpOIIEHMsT C MHpHUCYLIeH emy
HECOBEPLICHHON TEXHUKOM M TEXHOJIOTMEH MOJMBAa CTAHOBUTCS HMCTOYHUKOM IJIOIIATHOIO
MUTaHUS MUHEPAIM30BaHHBIX I'PyHTOBBIX BoA. Ilpu monuBax mo Oopo3znaMm u mo mojocam (96-
99 % ot oOmel IIomAAM OpOIIAEMBIX 3€MeNlb) BO3HHMKAIOT IOTepU Ha TIyOWHHYIO
uHpuIBTpanuoo, noaHuMas YI'B 10 KpuUTHUECKMX OTMETOK M IOMOTas MpOoLEecCy BTOPUYHOIO
3aCOJICHUSI OPOILIAEMbIX 3€MEIIb.

TakuM o00pa3oM, OfHa U3 OCHOBHBIX IPHYMH CO3JABIIErOCsA IOJOXKEHUS — HU3Kas
JUCLHUIIIIMHA BOJOIOJIB30BAHHUS, TJI€ TOJIOBBIE NOTEPU OPOCUTENBHON BOABI COCTABIAIOT 42-65 %.
[lepen wacenenmeM HU30BbEB AMyaapeu H, B IiesioM, B Pecmybmuke Y30ekuctaH BHOBH B
MOJIHBIM poCT BcTaja 3ajaya BojocOepekeHHss W Menuopauuu. K cokanaeHuro, ¢ pa3BUTHEM
OpOILEHHUs, OepeHOE OTHOLICHHE HACEJIEHUS K BOJAE U €€ PacXOJl0OBAaHUIO CTalIM 3a0bIBATHCH.
Eciiu paHbllle B perHOHe HA MOJNMB OJHOTO eKTapa TPATHIH He Gonee 7-8 ThiC. M> BOJBI B IO,
To B ntocsieanue 10-20 geT moauBHBIE HOPMBI HEIPEPHIBHO BO3PACTAIMN U TOCTUTIN 3HaYeHU 12-
14 Thic. M Ha rexTap 1 Goiee. TOraa Kak OMBIT 3apyOEKHBIX CTpaH, momydaionmx 40 u Gomee
LIEHTHEPOB XJIOMKA C IeKTapa HpH yAENbHBIX 3aTpaTax BOJBI He 6ojee 5 ThiC. M> Ha rekrap,
CBUJIETENIbCTBYET 00 OTPOMHBIX MOTEHIIMAIBHBIX BO3MOXKHOCTSX BOJOCOEPEKEHUSI.

B ycnoBusax aeguiuTa BOOHBIX PECYpPCOB OAHON M3 Ba)KHEHIIMX MPOOJIEM, CBSI3aHHBIX C
oOecreyeHreM BBICOKUX YPOXKaeB CEIbCKOXO3SUCTBEHHBIX KYJIbTYpP, SBISETCS IOBBIIICHUE
IJIOJOPOAHS MOYB U 3(PPEKTUBHOCTh MCIONB30BAHUSA BOJBI C BHEAPEHUEM IIPOIPECCUBHBIX
METOJIOB OpOIIEHHUS, 00ECIEeUMBAIOIINX ONTUMAIbHBIA PEKUM BIAKHOCTH KOPHEOOMTaeMOn
30HBI IPU MUHUMAaJIbHBIX HENIPOU3BOAUTEIBHBIX IOTEPSAX BIIATH.

B cnemuduueckux ycnoBusix Xopesma (ajUIIOBHANbHBIE NMOYBBI, OTHOCHUTENIBHO OJHM3KOE
3ajieraHre TPYHTOBBIX BOJI, 3aCOJICHHOCTD MOYBBI) JAETaJbHO M3ydeHa 3P(HEKTUBHOCTH CIIOCOOOB
opoIleHus o 00po3/1aM U OLIEHEHa BO3MOXHOCTh WX IIUPOKOTO MPUMEHEHUS.

B naHHOM HMccnen0BaHMM pEIIeHbI CIeAyINe 3aa4uu:

- u3yueHa 5P EKTUBHOCTh BCTPEYHOrO TMOJMBA U3 OJAHOOOPTHBIX OpoOCHUTENEH U
JUCKPETHBIA (MMITyJIbCHBIN) IOJIUB, CHUCTEMBl KalE€JbHOI'O OpOLIEHUS M BHYTPUIIOYBEHHOE
OpOLIEHUE C ABOMHBIM PETYIMPOBAHUEM BIAXHOCTHOTO PEKHUMA MPOYBOTPYHTOB;

- OIIpe/ieJIeHa PAaBHOMEPHOCTh YBIIAKHEHUS TOYBEHHOI'0 TPO(UIISA 1o JIMHE 00pO3/Ibl;

- U3yuyeHa oO11asi 5KOHOMUS BOJIbI 32 BETETALUIO U YPOKAWHOCTh CEIbXO3KYIbTYP.

B ycnoBusix Xope3MmMckoro oasuca, MNpud OOECIEYECHHOH APEHHUPOBAHHOCTH TOJNS H
KoJiecOaHUW YpOBHSI TPYHTOBBIX BOja B uHTepBaie 1,0-2,5 M, TPOBOAMIM HCCIEIOBAHUSA TIO
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MEXJAPEHHOMY BCTPEYHOMY, JIHCKPETHOMY, BHYTPUIIOYBEHHOMY U KaleJIbHOMY croco0am
nonuBa. bblna mocTaBieHa 3ajada OMpEACNUTh MpeuMyIlecTBa JAaHHBIX BHJAOB IOJWBA IO
CPaBHEHHIO C TPAJAWLIHMOHHBIM TOJWBOM TIO OOpO3AaM W TIOBBICUTH PALHUOHAIBHOCTH
WCIIOJIB30BaHUS OPOCUTENBLHON BOJBI U UCKIIOYUTH BCE HEMPOU3BOAUTENbHBIC TOTEPH.

Ob0bekToM  uccienoBanuid  Obuto  BeIOpaHo — Xopesmckoe OIIX CAHUUNPU,
pacrnoyioxkeHHOe B XaHKMHCKOM paiioHe Xope3McKoil obiacTu B ceBepHOM udactu PecmyOnuku
V30ekucTaH B 30HE JKOJIOTHYECKOTO O€ICTBHUS, KOTOPOE IO MPUPOAHO-XO03SHCTBEHHBIM
YCJIOBHSIM SBJISIETCS CIIEM(PUIECKUM M MPEACTABUTEIBHBIM JJII OCHOBHOW 4acTU XOPE3MCKOTO
oazuca. OporaemMasi Tioniaab xo3sicTBa cocrasiser 91 ra (OpyTTO), B TOM 4YHCIIE: MOCEBHAs
momans — 56 ra; cansl - 10,4 ra; Bunorpaauuku - 0,3 ra; npuycaaeOnsie 3emuu 6,0 ra u 18,3 ra
— TIpouue.

B OIIX CAHUUPU noctpoensl: 18 apeH u3 roppupoBaHHBIX MOJUITUICHOBBIX TPYO ¢h
125 MM, TOHUApHBIX, aCOSCTOIIEMEHTHBIX U JIBYXOUYKOBBIX JKeJIe300€TOHHBIX TPYyO, CO cpemHen
rny6unoit 1,30; 1,60; 1,80 M, mexapenHbiM pacctosiuueM 40,80 M ¢ IPOTIKEHHOCTBIO 9,36 KM,
JOTKOBBIN opocutenb — 1,8 kM, opocuTenb ¢ OeToHHOW oO0uIoBKOW — 1,0 KM, OTKPBITHIN
KoOJUIeKTOp — 1,4 KM, pabOTalOT CUCTEMBI: KalelbHOrO0 OPOLICHUS Ha 5 ra; BHYTPUIIOYBEHHOTO
OpOLIEHUsI C JIBOWHBIM PETYJIMPOBAHMEM TIPYHTOBBIX BojA — 6,0 ra; BCTpPEYHOTO IOJMBa IO
0e3yKIIOHHBIM 00p03/71aM U3 OJTHOOOPTHBIX OpocHTeNeH — 3 ra.

[logBoast utoru mo pesysiabTaTaM MCCIEIOBAHUM, CIEAYEeT OTMETHTh, YTO UX IIMPOKOE
BHEJIpEHHE, OCOOCHHO, M0 MEXaHU3aI[UU TOBEPXHOCTHOTO MOJIMBA U HOBOW TEXHUKHU OPOUICHUS,
MPHUBEACT K CO3/IaHUIO BOJIOCOEPETAIOIINX TEXHOIOTHA.

JlanbHel1ee cOBEpUICHCTBOBAHUE CIIOCOOOB U TEXHUKU OPOIIEHUS ObLJIO HAMpaBIEHO Ha
MOBBIIIEHUE YPPEKTUBHOCTH UCTIOIB30BAHNUS BOJHBIX PECYPCOB C BHEIPEHHEM MPOTPECCUBHBIX
croco0oB BogocOeperaroneid TeXHUKA M TEXHOJIOTMU IOJMBa, MOBBIIMICHUIO MPOAYKTUBHOCTHU
OpPOCHTENbHOM BOJIBI M BOJOCOEPEKEHHS B YCIOBHIX XOPE3MCKOTO 0a3uca.

[ToyueH BhICOKUH CBEPXIUIAHOBBIN ypOsKail XJIOMYaTHUKA U COKOHOMIIEHA OpOCUTEIbHAS
BOJIa 110 CPAaBHEHHIO C OOPO3IKOBBIM CIIOCOOOM IOJINBA:

- SKOHOMHS BOIBI NPH KameabHOM opourennn — 2717 m’/ra (48 % wmm B 1,9 pasa),
ypoxkaHocTs - 38,1 1/ra;

- 9KOHOMHSI BOJIBI IIPH BHYTPUIIOYBEHHOM OporneHui — 1660 m°/ra (30 % nn B 1,4 pasa,
ypoxkaiHOCTh - 39,3 1/Ta;

- DKOHOMHS BOJBI MIPU BCTPEYHOM IOJUBE MO OE3yKIOHHBIM 00po37aM U3 0JHOOOPTHBIX
opocutene — 2725 M’/ra (48 % unu B 1,9 paza), ypoxkaitHocTs - 37,64 11/Ta;

- SKOHOMHS BOAbI MPH IMCKPETHOM HMMIYIbCHOM ToiHBe — 2735 m’/ra (48,8 % win B
1,9 paza), ypoxaiinocts - 34,9 1/ra;

- TIPU TIOJIMBE OOBIYHBIM CITOCOOOM OPOIICHHS MO 00pPO3/1aM OPOCHUTEIbHAsT HOPMa BOJIBI
coctansna 5100-6100 m’/ra, B cpearem — 5600 m’/ra, ypoxaitHocTs - 26,0 1/ra.

B pesynbTaTe MpOBENEHHBIX HCCIENOBAHUN BOAOCOEpEraronux TEXHOJIOTHI IOJIUBOB
XJIOTTYaTHUKA yCTAHOBJICHO:

- MpeIJIOKEeHHBIE BOJOCOEperarue TEeXHOJIOTHU TOJUBOB C MAJIBIMUA YyYalleHHBIMU
HopMaMH 3G (PEKTUBHBI TP KAaYECTBEHHOHW TJIAHUPOBKE MOJUBHBIX KapT U JOMYCTUMOM YKIJIOHE
MTOBEPXHOCTH;

- B YCJIOBHUSIX JIYTOBBIX MOYB ¢ ONM3KUM 3ayieranueM Y1 B mpu mojguBe MajabIMu HOpMamMu
MOHO COXPaHUTh HOPMAaJbHBIM, ONTHUMAaTbHBIM BOJHO-BO3AYIIHBIN PEXHM MOYBOTPYHTOB B
30HE a’pallui, TJIe pacroIoKEHa OCHOBHAsI Macca KOpHEH;

- BiaaxxHocTh B cioe 0-50 cm cocrasiset 40-70 % ot I1IIB u B cioe 40-100 cm - 80-96 %
ot I1I1B u oGecneunBaeT HOpMaIbHBIN POCT U PA3BUTHE XJIOIMUYATHUKA;

- IOBBIIIIEHUE TMPOAYKTUBHOCTH OPOCUTEIbHOW BOAbl Ha 36-48 % 3a cueT CHUXKEHHS
HETPOU3BOJIUTEIBHBIX TOTEPh BOABI Ha (QuiubTpanum, (QU3NYECKoe HCINapeHre W Ha
MOBEPXHOCTHBIN cOPOC;

- noBeimenue KIIJI texuuku nmonusa g0 0,87-0,90;
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- YIy4llleHHE PAaBHOMEPHOCTHU yBJIAXXHEHUS 10 JJIMHE OOPO31bl;

- COKpallleHHe HEeTPOIyKTUBHBIX 3aTpaT BOJAbI BO BCEX 3BEHbSAX OPOCUTEIBLHON CUCTEMBI, B
IIEpBYI0 OYEpEeIb Ha OpOIIAEMOM II0JI€, YTO TO3BOJSET BBIIEINUTH HAUMEHEE KalmUTaJIOEMKHeE
MEpPOIPUATHUS IO 00ECTIEUEHUI0 BOAOCOEPEIKEHNUS;

- YMEHBIIEHBI COPOCHI BO3BPATHBIX BOJ B PEKU U BOJOEMBI, U YIIYUIIEHO Ka4YeCTBO BOJBI B
pe3yJsibTaTe BHEAPEHUS] MEPOIPUATHIN IO BOJIOCOEPEKEHUIO;

- DKOHOMUS OpOCUTEIbHOMN BOJKI B 1,4-1,9 pa3a ¢ yMeHbIIEHUEM OPOCUTEIBHOW HOPMBI C
5600 M>/ra 1o 2875 M3/ra;

- skoHOoMus 3atpat Ha 'CM, ynoOpeHus, Mexanu3Mbl U pabouyio cuiy B 1,5-2,0 pasa, mo
CPAaBHEHHIO C OOBIYHBIM CIIOCOOOM MOJIUBA;

- B 30HE a’paluu CO3JaH OJaronpHsTHBINA BOJHO-BO3IYIIHBIA PEXXUM IMOYBOTPYHTOB, HE
JIOTIyCKAeTCs UCCYLICHMs] WIIN NepeyBIaKHEHUS MPH 1oJlade HOpMaIbHOW OPOCUTEIBHON BOJBI U
HOpMasbHOM pexkume pabotsl KIC;

- TIOBBIIIICHUE YPOKaHOCTHU XJIOMYaTHUKA Ha 6-11 1/ra.

O} deKTUBHOCTS BHEIPEHUS YCOBEPIICHCTBOBAHHOW TEXHOJIOTUU OPOIICHUS IMO3BOJIMIIA
MOBBICUTh yPOXKANHOCTh, COPTHOCTh M PEAIM30BAHHYIO IIEHY XJIOMYATHUKA TMPHU CHUKECHUH
ce0eCTOMMOCTH TMPOAYKIMU, CHU3UTH 3aTpaThl BOABI, 0OJiee KauyeCTBEHHO YBJIAXHUThH MOYBY,
MOBBICUTh TTPOU3BOIUTEIBLHOCTh TPyJa Ha MOJHMBAaX W 00pa0OTKax IMOCEBOB, YBEIMUYUTH YUCIIO
MOJIMBOB, COKPATUTh MPOJOKUTENBHOCTh MLHKJIA TOJNHUBa-00paboTku, Oonee 3¢hHEKTUBHO
HCIIOJIB30BATh YI0OPCHHS.

Takum 00pa3oMm, SKOHOMHOE PacxoJI0BaHHME BOJbI Oojiee BBITOAHO BOJOMOTPEOUTEIIO,
YeM JI0CTaBKa BOJbI CO CTOPOHBI 110 BBICOKOH IIEHE.

AHanu3 pe3ynbTaTOB BCEX IPOBEACHHBIX B XOPE3MCKON 00JIacTH IKCIEPUMEHTOB IO
BOJOCOEPEIKESHUIO U CHIDKCHHIO YIEIbHBIX 3aTpaT BOJBI Ha CIMHHILY YpO)Kas MOKAa3bIBaeT, 4TO
BBIIIIE NTEPEUYUCIICHHBIE CTIOCOOBI OPOIIECHUSI BOZMOXKHO IIUPOKOTO MPUMEHEHSITh B XOPE3MCKOM,
Bbyxapckom, Kamkanapeunckom, CypxaHZapbHMHCKOM BHIOATax ©U B PecmyOnuke.
KapakannakcTaH B ycioBusX e(HIIUTa BOIHBIX PECYPCOB.

C SKOHOMHMYECKOW TOYKHM 3pEHUSl Mpeajiaraercsi BHEAPEHUE BBIIIE MEPEUUCICHHBIX
YCOBEPIIEHCTBOBAHHBIX CIIOCOOOB MOJIMBA B CIEIYIOLUIUX PETHOHAX:

1. BcTpeunslii OMUB BHEApsETCs, B OCHOBHOM, B XoOpe3MCKOM oa3uce u PecmyOmnmke
KapakanmakcTan u Ha O€3yKJIOHHBIX y4acTKax APYTUX 0a3UCOB B OacceitHe p. AMyIapbH.

2. JINCKpEeTHO-UMITYJIbCHBIM ~ TIOJIMB  BHEIPSAETCSA, B  OCHOBHOM, B byxapckom,
CypxannappuackoM u KamikagapbMHCKOM BHIJIOSATaX U YaCTUYHO B XOPE3MCKOM Oa3HcCe.

3. BHYTpUIIOUBEHHOE OPOIIEHHE C MOMOUIBIO MOJAMNOPHO-PETYIHUPYIOMHNX COOPYKEHUN
BHe/psETCs, B OCHOBHOM, B PecryOnuke Kapakanmnakctan, B XOpe3MCKOM U APYTUX BUIIOATAaX Ha
y4acTKax ¢ OJIM3KUM 3aJieTaHueM IPYHTOBBIX BOJI.

4. KanensHoe opomeHue BHeApsieTcs B PecmyOnuke Kapakanmakcran U BO BceX oa3ucax
B OacceifHe p. AMyJapsu, B T.4., B ceMu obnactsax Pecnybnuku Y30ekucTaH.

Taxkum o6pa30M, B HacCToALIEC BpPEMs HAKOIUICH onpe):[eneHHHﬁ OIBIT IIPOBCACHUS
OKCIICPUMCHTOB IO SKOHOMHUHU BOIAHBIX PECYPCOB.
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YK 631.67

PA3PABOTKA METOAOB, TEXHUYECKUX CPEACTB U
TEXHOJTOIM'M NO BOAOCBEPEXEHUIO HA YPOBHE MNOnNA

LI.C. Ocynos
couckamenv CAHUUPU

Hapacranue neduumra BOIHBIX PECypcoOB B CBSI3M C POCTOM HACEJICHHs, Pa3BUTHEM
OpOILAEMOT0 3eMJIe/IENs] U IPOMBIIUIEHHOCTH, a TaKXe H3MEHEHHME pEKHMMa IOMyCKOB W3
[JIaBHBIX BOJOXPAHUJIUIL C UPPUTALMOHHOTO HAa HHEPreTUYECKUIU BBI3BIBAIOT DPSIi KPU3UCHBIX
siBieHuM B pernoHe LlenTpanbHoil A3un. OCHOBHBIE IPUYMHA KPU3UCA MEIUOPAIIMU OPOIIAEMBbIX
3emenb B pecnyOnukax LleHTpanbHOM A3um CBA3aHHBI CO CHIDKEHHMEM IUIOJOPOAMS IIOYB,
Ie(UIIUTOM OpPOCHTEIBHON BOJABI, WX 3aCOJICHHEM, a TaKXe C 3arps3HeHHEM HCTOYHUKOB
JIPEHaXHO-COPOCHBIMM  CTOKaMU. B 3Toit  cBsi3u, aAnd  nNOBBILIEHUS 3(PPEKTUBHOCTH U
PaAIMOHANIBFHOTO HCIOJB30BAHUS OPOCHUTEIBHOM BOJBI B CEIbXO3MPOHU3BOACTBE HEOOXOIMMO
COBEPIICHCTBOBATh CIIOCOOBI MOJIUBA.

[Tocnie mpoBeeHHOW PECTPYKTYypHU3AIHH B CEbCKOXO03SHCTBEHHOM ceKkTope PecmyOmuku
VY30ekucTaH, OCHOBHBIE IUIOLIAJM OPOIIAEMBIX 3€Mejb IEpeAaHbl B JOJITOCPOUYHYIO apeHAy
depmepam. Kak mokazan OmNBIT MOCIENHUX JIET, HE Bce (epMepbl JOCTaTOYHO 3HAIOT, Kak
YyOpPaBIATh OPOCUTENbHON BOJOM Ha ypoBHE MOJA. 3aTpaTbl BOJAbI Ha BO3JIEJBIBAHHE
CEITBCKOXO03AUCTBEHHBIX KYJBTYp AocTUratoT 10 10 — 14 Teic. Ky0. M 3a BeTreTamuio, 4YTO MOYTH
B/JIBOE IIPEBBILIACT OMOIOrMYECKYI0 NOTPEOHOCTh B Bojie. COBEPUICHCTBYSI YIIpaBIeHUE OJUBOM
Ha YpOBHE I0JIsl, MOXHO COKpPaTUTh HEMPOU3BOAUTENbHBIE IOTEPU BOJIBI B 1Ba U OoJiee pa3a npu
YJIy4IIEHUU MEIMOPATUBHOTO COCTOSIHUS 3€MeNb U BHEIPEHUS BOIOCOEpEraroninX TEXHOIOTHil.

ITockoabKYy Ha JTOJITOCPOUYHYIO MEPCIEKTUBY 0KMIaTh YBEJIIMUEHUSI BOJHBIX PECYpPCOB HE
NPUXOAMUTCS, CleqyeT YIIyOsl€HHO mpopaboTaTh BONPOCHI BCEMEPHOM HSKOHOMUU U
pPaLMOHAJIBHOTO UCIIOJIb30BaHMS UMEIOLIUXCS BOAHBIX pecypcoB. B HacTosiee Bpems, Hapsny c
BOIIPOCAMHU PEKOHCTPYKLHMHU OPOCHUTENBHBIX KaHAJOB, JApeHa)Xka U BOJOOTBOJAILIUX TPAKTOB
J0JIKHA OBITh PACCMOTPEHA BO3MOXKHOCTh COBEPIICHCTBOBAHUSI YIIPABICHUSI TIOJIMBOM Ha YPOBHE
noJis Juis 00ecreyeHus! CeNbXO3KYJIbTYp HEOOXOAMMBIM KOJMYECTBOM BOJbI, OCHOBAaHHOE Ha
MPUMEHEHHH COBPEMEHHBIX METOJJOB OPOIICHUS .

[Tpou3BonacTBO MoMMBa IO OOPO3/1aM B HACTOSIIEE BPEeMs BBI3BIBAET OOJIBIINE COMHEHUS B
3¢ (HEKTUBHOCTH €ro MOBCEMECTHOTO HCIIOJIb30BaHMSA. B pa3BUTHIX cTpaHaX, HAXOISIIMXCSA B
CXOXKHMX € Y30EeKHCTaHOM KIMMAaTUYECKUX YCIOBHUAX, YCIEUIHO IPUMEHSIOTCA KalelbHOoe
OpOLIEHUE U A0KIEBAHUE.

CucreMbl KaneabHOTO OPOLIEHHS - 3TO WHKEHEPHbIE CUCTEMBI, KOTOpbIE TPEOYIOT K cede
CEpPBhE3HOr0 OTHOIIECHUS CIIEIMAIIUCTOB THAPOTEXHUKOB, MEXaHUKOB, HACOCHUKOB, AJIEKTPUKOB U
Jp. CIIELUATHNCTOB.

OOBIYHO cHUCTEMa KamelbHOTO OpOIIEHUS COCTOMT W3 TOJIOBHOTO Y371a, CHCTEMBI
TpyOONPOBOIOB U KaIleJIbHBIX BOJIOBBIITYCKOB.

['onoBHO# y3en BKiIIOYaeT B ce0si BOJ03a00p, HACOCHYIO CTAHIIMIO, CUCTEMY JJISi OUHCTKH
BO/Ibl, MAHOMETPBHI.

Cucrema TpyOOMpOBONOB BKJIIOYAeT B ce0s MarucTpaibHblii TpybompoBoa(MT),
pacupenenurensubiii  Tpyb6ompoBox (PT), yuactkoBble tpybGompoBoasl (YT), mnonauBHbIE
Tpy6ompoBonsl (II T) ¢ HaBeCHBIMH WM BCTPOSHHBIMH KaleJbHHUIIAMH, 3alIOPHOW apMaTyphl,
COeIMHUTENbHBIX (UTUHTOB. B Hauane 80—x ronoB B Y30€KHCTaHE HCHBITHIBAIIUCH CHCTEMBbI
KareJlbHOT0 OPOUIEHUs JUIsl CaZloB M BUHOTPAJIHUKOB Ha CKJIIOHOBBIX 3eMyIsiX B KamkagapsuHckon
u CypxaHIapbUHCKON 00JaCTsX.

C 1998 r. mo npukasy Ilpe3unenra ObUIO MOCTPOSHO TPU yUYacTKa KareJIbHOTO OPOIICHHS
xJjomuaTHUKA roimanso no 100 ra Kkaxablid.
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[Tpu sxoHoMuM Boas! 10 40 % ¢epmeps! nonyvanu ypoxaii 1o 40 1/ra, uMean npuobLIb U
ObUIM TepeBe/iIeHbl Ha CaMOCTOSTENbHBbIM OanaHc (kKoixo3 uM. D. DpHazapoBa YMHA3CKOTO
paiiona, TamkeHTCKO# o0nacTn).

Cucrembl paboTaii yJIOBJIETBOPUTENIbHO, IJIaBHas 3aboTa ¢(epmepa 3akirodanach B
oOecreyeHnH y4acTKa BOJOW W 3amyacTsAMU (B OCHOBHOM ITOJIMBHBIMHU TPYyOOINPOBOJAMH, T.K.
OHM pacHoJlarajiuCh Ha MOBEPXHOCTH 3€MIIM), a TaKXKe KOHTPOJIb 3a MX paboToil BO Bpems
IOJIMBA.

Hopwma ocmotpa u koHTpoins -10 ra/cmena Ha 1 yenoBeka.

OCHOBHBIMU COCTABJISIOIIMMHU 3JIEMEHTAMU TEXHOJIOTMM BO3JIEJBIBAHUS XJIOMYAaTHHUKA
P KareJlbHOM OPOLICHUH SBIISIOTCS: IPUMEHEHUE BBICOKOYPOKAHHBIX M CKOPOCIIEIBIX COPTOB
XJIOMYAaTHHUKA, COOJIIOJIEHHE CEBOOOOPOTOB, MPUMEHEHHE PAlMOHAIBHON CHCTEMBI 00paboTKH
IIOYBBI, HCIIOJIb30BAHHE BBICOKAUYECTBEHHBIX CEMSH, BHECEHHE MMHEpalbHBIX YyIOOpeHuil c
MTOMOIIBI0 CHCTEMBI KaleJIbHOTO OPOIICHHS BMECTE C IOJMBHOW BOJOW, BOJOCOEperaromuii
PEXHUM OpOIICHMs C IOJIHOM aBTOMAaTH3alMel IOJIMBOB, MHTEIPUPOBAHHAS CHCTEMa 3alUThI
pacTeHuil oT 6oJsie3HEN U BpeuTeIeil U COPHIKOB.

C nenpro OBICTPOI OKYNAaeMOCTH JOCTATOYHO JOPOTOCTOSILEr0 000pYyHIOBaHUS CHCTEMBbI
KameJbHOTO OpOIICHHs, YKa3aHHOH CIOCOO OpOIICHHS PEKOMEHAYETCS MPUMEHSITh Ha
BBICOKOIIJIOJOPOAHBIX, XOPOILIO BOJONPOHUIIAEMBIX 3€MJIAX C INIyOOKHM 3aJleTaHUEM TPYHTOBBIX
BOJ, a TaKKE€ HAa 3eMJISIX C MEPECeUCHHBIM peiabeOoM M B paiiOHAX, MCIBITHIBAIOIIUX OCTPBINA
Ne(UIUT TOTUBHOM BOJIBI.

st obnerdenuss paboThl depMepa MO TPOBEACHUIO IOJMBA Ha IOJE pa3padOTaHbl
CUCTEMBI KaleJIbHOTO OPOLIEHUS I KPYThIX CKIOHOB.

CrnepxuBarImUMy PaKTOpPaMH IMIHUPOKOTO MPUMEHEHHS KaleJIbHOTO OPOLICHUS SBIISIOTCS
00JbIINE 3aTPAThl HA AIEKTPOIHEPTHUIO U JUIUTEIBHBIA CPOK OKYIIAEMOCTH.

B mnacrostmee Bpems B PecmyOmuke Y30eKUCTaH paBHUHHBIE 3€MJIM OTBOJSTCS TIOJ
BbIpAl[UBAaHUE MPONAIIHBIX KYJIbTYp, a MOJ calbl U, OCOOCHHO, BUHOTPAIHUKU OTBOJATCS
CKJIOHOBBIE U aJBIPHBIE 3€MJIM, TJe TpPaJUIUOHHBIE CIIOCOOBI MOJMBA 3aTPyAHEHBI WU
HEBO3MOXKHBI.

JUis 3 (PeKTUBHOTO MCHOJIB30BAHUS CKJIOHOBBIX 3€MeEJb, KOTOPBIX B peclyOiuke
HaCYUTBIBAE€TCA OKOJIO 215 ThIC. ra, IpHM BBIPALIUBAHUU BUHOTPAJHUKOB M IMPOMEXYTOUHBIX
kyapTyp B CAHUHHNPU pa3paboTana KOHCTPYKIMS CHCTEMbI KamelbHOTO OpOLIEHUs, NpHU
KOTOPOH JTaBJICHUE BOJIBI B TPyOax CO3/JaBalIOCh 3a CUET mepemnana penbeda mectHocTH. Cuctema
IIOJIy4YHnsia Ha3BaHUE CAMOHAIIOPHOM.

[IpakTnyeckn cucTema KamejlbHOTO OPOIIEHUS COCTOMT M3 JBYX aBTOHOMHBIX CHUCTEM:
OJlHAa - AN TOJMBAa BHUHOIPAJHUKOB, BTOpas - /s TOJUBAa IMPOMEXKYTOUYHBIX KYJIbTYyp B
MEXAYPIAbSX.

Panee mnocTpoeHHas BHYTPUXO3AMCTBEHHas OpPOCUTEIbHAs CETh BBIINOJHEHA U3
&KeJIe300€TOHHBIX IMapa0OJUYEeCKUX JIOTKOB, MPOXOASIIMX IO BEPXHUM OTMETKaM CKJIOHOB.
Ilepenagbl OTMETOK BeEpXa M HHU3a CKIOHOB JjexaT B mpexnenax 20-40 M, 4TO MO3BOJIWIO
OTKa3aTbCsA OT HACOCHO-CHJIOBOTO 00OPYI0OBaHMS B rojloBe cucTeMbl. M3 moauBHOTO 10TKa BOJa
MOCTYIAeT B OTCTOMHUK. 3 OTCTOMHMKA OCBETBICHHAs BOJAa IPOXOJUT Yepe3 ceTyaTolit QuibTp,
3aTeM 4epe3 CUCTEMY TpyOOIpPOBOAOB PACIOJIOKEHHBIX MO 3eMJIEHl KOHHEKTOPOB, JOXOIUT 10
MOJIUBHBIX TPyOOIpoBoa0B d 20 MM U KanenbHUIl « MonnaBus 44» pacno0oKEHHbIX Ha IIJIaHTe
yepe3 3 M. Kak yxe ObUIO CKa3aHO OJIHa CHCTEMa KalleJbHOTO OpOIIEHUS MOJAeT BOAY K
BUHOTpAJHUKAM, APYyTas K MOCaaKaM B MEKIYPAIbIX uepe3 1 M.

BuHorpany pacnosokeH Ha mnanepax, pa3MEIIeHHbIX Ha Teppacax. IlonuBHbIe
TpyOONPOBOIbI ¢ KaNeIbHULIAMU AJI1 BUHOTPATHUKOB PACIIOIOKEHB HA MOBEPXHOCTH 3€MJIM Ha
1 npoBosioke mmanepsl. Jas IpOMEXyTOYHBIX KYyJbTYyp Ha 3€MJleé B COOTBETCTBHM CO CXEMOM
MIOCAJKH, T €. Ha IOBEPXHOCTH 3E€MJIU.

Jlnst caMOHAmoOpHOW CHCTEMBI CHIeNIaH CICIUAbHBIA THUAPABIWYECKUM pacueT (AmHa
TpyOOmpoBosia, JAHAMETpP, PACCTOSHUE MEXJIy BOJOBBIIYCKAMH, KOJHYECTBO pPabOTHI
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BOJIOBBINIYCKa, IIOJIMBHAs HOpPMa), KOTOPBIM TMO3BOJsiET (epMepy TOIBKO CIEIUTh 3a
paBHOMEpHOI pabOTOIl CUCTEMBI.

DKOHOMHUSI OPOCHUTEIBLHONM BOJBI IIJIE MOJIOJBIX BUHOTPAIHHMKOB cocTaBmia 69 %, mis
oBole-0ax4eBbIX KyJIbTyp - 10 80 %.

Ha ck/I0HOBBIX ydacTKax, HE HMMEIOIIMX I'€OMETPUYECKOro Hamopa AJid BblpalllMBaHUA
BUHOTPAJHHUKOB, pa3paboTaHa KanelbHO-CTPyHHas CUCTEMa OPOIICHUS 10 KOPOTKUM 3EMIISTHBIM
Oopo3zmam.

JlnuHa ©60po37 3aBUCUT OT YKJIOHA, pacxojia BOJAOBbIMycka U coctaBnser 20, 24, 32 u
36 M.

Cucrema CcOCTOMT U3 TOJOBHOTO y3na (y3esl Takod e, 4yTO MU JUIsl CaMOHAIOPHOM
CUCTEMBI), TPyOOIIPOBOAHON MOTUITHICHOBOM CETH M KOPOTKUX IMOJIMBHBIX OOpO37 B 3€MIISTHOM
pycie. KoHueBble yacTH BceX TpyOONpPOBOIOB 3arayLICHBI.

TpyOompoBogHast ceTh: MaructpainbHbli TpyOompoBon (MT) d=63 MM, yuyacTKOBBIE
Tpy6onpoBoabsl (YT) d=50 mm HaxoasTcs moj 3emieidl Ha riny6une 0,9 M mo HaumbombliemMy
yKIIOHY MecTHOCTH. [lonuBHBIe TpyOOonpoBoas! (I1T) d=25 MM ¢ pacmoaoKeHbl 110 TOPU3OHTAIISIM
B COOTBETCTBUHM CO CXEMOH TOCAaAKU KyJbTYp M OCHAIEHBl KamelbHO-CTPYHHBIMU
BOJOBBITyckaMu ¢ pacxogoMm 30-100 m/gac, depe3 KOTOpble BOJA TOMAAAacT B TYIHKOBHIE
00pO03/1bl, BBIOJIHEHHbBIE B 3€MJITHOM pyClle, PACIOI0KEHHbIE [0 HAMOOJIbIIEMY YKIIOHY.

DKOHOMHSI OpPOCHUTEIBHOW BOJBI, 10 CPAaBHEHHIO C OOPO3JKOBBIM TOJIMBOM COCTaBMIIA
61,7 %.

HeoOxonmuMo OTMETHTH, YTO MpH MOJWBE MO 0OpO3[aaM, WMEIOIIUM TE€OMETPUYECKUE
Hanopbl Oonee 40 M. MCMONB30BaTh OOPO3AKOBBIA IMOJMB MPAKTHUECKH HEBO3MOXKHO M3-3a
00JIBIIETO pacxo/ia OPOCUTEIHLHOU BOIBI.

Takum o0Opa3zoMm, HpeIIOKEHHbIE Pa3HOBUIHOCTH CHUCTEM KaIleJbHOTO OpOILEHUs IS
MOJINBA B PAa3JMYHBIX MOYBCHHO—KIMMATHUYECKHX YCIOBHSIX MOTYT 3HAUMTEIBHO OOJIETYHUTH
paboty dhepmepa, 3¢ (HEeKTUBHO CIOCOOCTBYIOT IO BOAOCOECPEKEHUIO HA YPOBHE TMOJIS.

JIMTEPATYPA:

1. PazpaboTka METONWYECKUX YKa3aHUU IO PANMOHAIHHOMY HCIOJIB30BAHUIO BOJBI H
cnocobam BonocOepexenuss B TamkeHTckoil u  Xopesmckoir obnactax: Otuer o HUP
(3akmountensubiil) / CAHUWPU; otB. ucn. HoBukosa A.B. — Tamkent, 2006.

2. Pa3paboTka 1 ncciaen0BaHue CIOCOOOB OpPOILEHUS B MPEArOpHONW U paBHUHHOM 30HE B
HesIX BOJOCOEpPEKEHHMs M OXpaHbl IIOYB TPU HETaTHBHBIX SBJICHHUSIX ONMYCTHIHUBAHUSA W
CHIDKEHMSI IUIOIOPOJUS MOYB opoulaeMblx 3eMenb B Pecnybnuke Y3bekucrtan: Otuer o HUP
(3axmountensubiil) / CAHUWPH; otB. ucn. HoBukosa A.B. — TamkenT, 2005.

YK 626.810

Kna BHYTPUXO3AUCTBEHHOW OPOCUTENIbHOWN CETU NPU
CYTOYHOM BOAOOBOPOTE

D.U. Hopazumos
CAHUUPHU

B ycnoBusix Hapacrampmero aeduiInTa BOJHBIX PECYpCOB B PETHOHAX OPOIIAEMOTO
3eMJIeIeNIus  OCTpeumer mpoOiaeMol cTajda SKOHOMHUS BOAbl TyTeM moBbimeHus KIIJI
BHYTPHUXO35MCTBEHHON OPOCUTENBHON CETH U TOYHOCTH MJIAHUPOBAHUS BOAOMNOJIb30BAHUS.

OpxuM M3 MokaszaTresied palrdoOHAJIbHOTO HCIOJIb30BaHUS OPOCUTEIHHOM BOABI U OLICHKU
pe3epBOB  JOMOJHUTENbHBIX pecypcoB Boabl sBiuserca KIIJ[ kaHamoB, KOTOpbIM H3-3a
HEYJOBJIICTBOPUTEIIBHO TOCTABJIEHHOTO y4eTa B  MEXXO3AWCTBEHHOM CEeTH 3a4acTylo
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MPUHUMAETCS NMPUOIU3UTENBbHO. B 3TUX yCIOBUAX HEBO3MOXKHO JOCTATOYHO HAJIEKHO OIICHUTH
BEJIMYUHY MOTEPHh OPOCUTEITHHON BOJIbI, OCYIIECTBUTH MPOTUBOGUIBTPAIIMOHHBIE MEPOTIPUSITHS
1 00BEKTUBHO OCYIIECTBIISATH BOJOpACTIpEICTICHHUE.

Kak wu3BecTHO, 3a BpeMs TpaHCIOPTUPOBAHUS BOABI OT HCTOYHHKOB OPOILICHUS 0
OpOIIIAEMBIX TOJIEM B HUPPUTAIMOHHOW CETH TEpsAETCs 3HAYWUTENIbHas 4acTh BOJbl. OCHOBHas
Macca MoTepb BOJAbI Maa€T UMEHHO Ha MEJIKYIO CETb.

Mexay TeMm, B TOJABISIONEM OOJIBIIMHCTBO XO3SMCTB TMPU COCTABICHUH ILIaHA
BOJOTONB30BaHUsl HcHoNb3yeTcss He daktuueckoe 3HaueHue KIIJ kananoB, a HOpMaTUBHO-
pacueTHbIe, KOTOpPHIE HE BCET/Ia OTPaXalT JEUCTBUTEIIHLHOE MOJ0KEHHUE U YaCTO OTJIMYAIOTCS OT
HWCTUHHOT'O 3HAYCHMUS.

C npyroii cTOpoHBI, YycraHoBieHHe (akTudeckux 3HaueHuid KIIJ[ mo3Bomutr B
JNa’dbHEHIIEM BBIABUTH y3KHE MecTa B paboTe BHYTPUXO3AMCTBEHHONW ceTH M pa3paboTaTh
MEpOTPHATHS, TOBBITIAONINE Y3 (HEKTUBHOCTD HUCTIOIB30BAHUS OPOCHTEIIEHON BOJIBI.

Bo Bpemena cymectBoBaHHMs KoJx030B M coBX030B KIIJ[ cuctembl XO035HCTBEHHBIX
KaHaJIOB MPUHUMAJIMCh HOPMaTUBHO-pacyeTHBIE, KOTOpbIe Kosebanuch B mpenenax 0,740-0,780
Y HE YTOUHSIIUCH (aKTHUECKUMHU 3aMepaMu. briarogaps pa3nuuHbIM IPOEKTaM, Mepeadl 3eMellb
dbepmepam u obOpaszoBanmem ABII yiydiieHa IUCHHMIUIMHA BOJOIOJIB30BAHUS, MPUMCHSICTCS
CyTOYHOE BOJOMOJIb30BAHUE, XO3SMCTBEHHbIE KaHalIbl OOECleYeHbl CpeAcTBaMU s
OINIEPATUBHOIO y4e€Ta BOJbI, U.T.J., UTO CyleCTBEHHO MOBbICHIO KIIJ[ X0351iCTBEHHBIX KaHAJIOB,
MOBBICUB, TEM CaMbIM, BOJI00OECTIEUEHHOCTh XO3SHCTB.

Kakx wusBectHo, Bo MHorux ABII B mocimemnue Toabl MOMUB (EPMEPCKHX 3EMEIIb,
pacCIONIOKEHHBIX 10 BCEH [JJIMHE XO3AMCTBEHHOTO KaHajla, C BBEJEHHEM CYTOYHOIO
BOJIOTIOJIL30BAHMS OCYILECTBIsIETCS MoouepenHo. To ecTh, cHayajga B TedeHUE 2-3 CYTOK
nonuBaroTcs 2-3 GpepMepCcKUx X034iMCTBa, PACMONIOKEHHBIE B TOJOBHOM YacTH XO34MCTBEHHOTO
KaHaja, 3aTeM 3-4 X03siiCTBa, PAaCMOJIOKEHHBIE B CpPEIHEH YacTU XO35AUCTBEHHOTO KaHaja,
OCTaJbHBIE OpOIIAEMbI€ 3EMJIM NOJMBAKOTCS B TMOCIEIHIO odepedsb. IIpum 3THx cxemax
Bogoobopora KIIJ[ oTaenpHBIX KaHaIoB (OT MCTOYHHKA BOJ03a00Opa MO OpPOIIAEMBIX 3E€MEIlb)
CyLIECTBEHHO U3MEHHTCHI.

N3 nuteparypHbIX MCTOYHHUKOB M3BeCTHO, uTO KIIJ[ cucTeMsbl XO35SWCTBEHHOrO KaHaja
MIpU HAJIUYHMH TPEX YPOBHEH KaHana onpeaensercs no gopmye

n=nrnzns

rae 1 - KITJI cucteMbl X035iCTBEHHOTO KaHaa;
n1-KIIJ] X0351icTBEHHOT0 KaHaa;

n2- KIIJ] ygacTKOBOI0 KaHaia;

n3- KI1JI BeIBOIHOM GOpPO3IBIL.

HarypupiMu  wcciaegoBanusiMu 10 yTouHeHHUIO  ¢aktuueckux 3HadeHund  KIIJ]
XO3SUCTBEHHBIX KaHANOB coBxo3a MM. XX1 maprtche3ga, AOaiickoro paiioHa, UMMKEHTCKON
obmactu, mpoBeneHHeIMH B 1990 romy (mom pykoBoactBoMm [.A.Ilos) mpu Berertanuu
yCTaHOBJEHBI cienyromue 3HaueHus KI1J1:

n1 = 0,860 - 0,910 (cpenune o 8-Mu X03AMCTBEHHBIM KaHAJIaM)

n2= 0,890 - 0,920 (cpenuue mo 2-M y4acTKOBBIM KaHaJaM)

n3 = 0,940 - 0,950 (cpemnue o 2-M BBIBOJHBIM O00pO3/1aMm).

IIpuHsAB 3a OCHOBY OTH [JaHHbIE, TaK KAaK ITOYBEHHO—KIMMATHU4YECKHE YCIIOBUSA
YUMKEHTCKOM 00J1acTH HMAEHTHUYHBI YCIOBHUSAM Halled pecrnyOJuKH, MOKHO Ha 3TOM IIpUMeEpe
paccuntbiBaTh KIIJ[ OTAENbHBIX XO3MMCTB NpPHU CYTOYHOM BOZ00OOPOTE, €CIU OJHOBPEMEHHO
paboTaroT mepBble TPU YUYACTKOBBIX KaHajla, 3aTeéM TpU APYIMX U, B IOCIEIHIOI OYepelb,
Y4YaCTKOBBIE KAHAJIbI, pACIOJIOKEHHBIE B XBOCTOBOM 4YaCTH XO3AMCTBEHHOTO KaHaja
(cM. TUHENHYIO CXeMYy).
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Jna pacuera KII/] cucTtembl X03SIMCTB pacloN0KEHHBIX MO BCEW JIMHE XO3SMCTBEHHOTO
kanana, KI1/[ xo3siicTBeHHOrO KaHama rnpu JinHe kaHana 2,0 kM (O0JIbIIMHCTBO X035 CTBEHHBIX
KaHaJIOB UMEIOT AnuHy 10 2,0 kM) npuHumaeM paBHbIM 77; = 0,900, KIIJ[ yuacTkoBoro kanana 1
= 0,910, a KIIA seBomHoi O6opo3asl 3= 0,950, torma dopmymna nns pacuera KIIJI
XO03SIICTBEHHOT'0 KaHayla MpH JyinHe kaHana L = 2,0 kM, uMeeT BUJI;

- 1-,05L

rac, L -pnnHaxo3aiCTBEHHOTO KaHalia,KM.

JInHeiiHag cxeMa X034HMCTBEHHOI'O KaHaJja

Nar et parbHbN KaHayT
>
K1 ©
@ na
[K6 | Yuacrkoesi KaHan ©

K8 BoBqHas Goposa

*‘k

MCT BEeHHbW KaHan

ke

Xoss

B tabmuunoit dopme paccuutsiBaeM KIIJ| oTaenpbHBIX XO3SHCTB, pacmoNOKEHHBIX IO
BCEH JJIMHE X035 UCTBEHHOr0 KaHaJja.
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PacrosiHue
é OT T'OJIOBBI KE_[ A KIIA KIIJ KIIA Cpennue KITJ[ | TToBermenue KITJI
ol . XO35HUCTBEH | y4aCTKOBO N
Z % | XO3siCTBEH Horo T KaHANA BBIBOJTHOU CHCTEMBI MpUHIMAacMbIe IIPU CYTOYHOM
Q HOTO " | Gopo3mEL, 773 | XO3SHACTB, 1 X03sicTBaMH Bog0000poTE, %
KaHana, 7, 72
KaHasa, KM
1 2 3 4 5 6 7 8
1 0,1 0,995 0,910 0,950 0,860 0,760 13,2
2 0,3 0,985 0,910 0,950 0,852 0,760 12,1
3 0,6 0,970 0,910 0,950 0,839 0,760 10,4
4 0,8 0,960 0,910 0,950 0,830 0,760 9,2
5 1,2 0,940 0,910 0,950 0,813 0,760 6,97
6 1,5 0,925 0,910 0,950 0,800 0,760 5,26
7 1,9 0,905 0,910 0,950 0,782 0,760 2,89
8 2,0 0,900 0,910 0,950 0,778 0,760 2,37
9 2,0 0,900 0,910 0,950 0,778 0,760 2,37

W3 mpumepa BUIHO, YTO HPH CYTOYHOM BOJOOOOPOTE XO3SIHICTBA, PACIIONIOKEHHEBIE B
TOJIOBHOM YacTH XO3SIMCTBEHHOTO KaHama, uMeroT mo 13,2 % Bemme KIIJI, gem xo3siicTBa,
pacmoJIOXKEHHbIE B~ HIDKHEH  4acTM  XO3AMCTBEHHOTO  KaHala. CrnenoBaTenbHO,
BOJI000ECTIEUEHHOCTh BBIIIEPACIIONOKEHHOTO Xo03diicTBa Ha 13,2 % BbIlIE MO CPaBHEHHUIO C
HHUKEPACTIOIOKEHHBIM X031 CTBOM.

3aknwuenue

1. Ilpumep pacuera ¢ HUCHOJB30BAHUEM JAHHBIX, MOJIYYEHHBIX (AKTHUYECKUMU 3aMepaMu
Ha X03siicTBeHHbIX KaHanax Cpenneil A3um, nokasbsiBaet, uTo KIIJI X0351CTB, pacmnogoXeHHbIX
10 JJIMHE XO3SMCTBEHHOI0 KaHaja CyIeCTBEHHO pa3INyaroTCs.

2. JInss SKOHOMHH OpPOCUTENBHOH BOJBI HeoOXxoaumo mpoBepuTh (aktuueckue KIIJ]
OJTHOTO M3 XO3SMCTBEHHBIX M YYaCTKOBBIX KaHaioB B Kaxaoi ABII daktuueckumu 3amepamu,
YTO MO3BOJIUT BHECTU KOPPEKTUPOBKY MPHU COCTABICHUH IJIAHOB BOJIOMOIb30BaHUS.

3. Vrounenue ¢daktnuecknx 3HadeHud KIIJ[ X0O34MCTBEHHBIX KaHAJOB IO3BOJIUT
3HAYUTEJIBHO COKOHOMHUTH OPOCUTEIBHYIO BOLY.

JIMTEPATYPA:

1. OpnoBa II.A. u np. Oxcmnyartanus THIPOMENHOpaTUBHBIX cucTeM. — Kues: Buima
mkoua , 1985. — 367 c.

2. Onprapenko B.M. u np. Okcruryaranus ruapomMennopatuBHeix cucrteM. - M.: Koioc,
1980. — 352 c.

3. Ycranosnenue ¢akrtuyeckux 3HayeHuid KIIJ[ BHYTpuxX03sHCTBEHHOM MpPpUTallMOHHOM
cetu miogoBuHCOBXx03a nM. X XI maprere3ga: Oraer o HUP / CAHUMPU; ots. ucn. Loii I'.A. -
Tamxkent, 1990. — 87 c.
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