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NMPOBJNEMBbI YJTYYWEHWA OBECINEYEHHOCTMW,
KAYECTBA BOOHbIX PECYPCOB U MEJIMOPALIUUN
OPOLUAEMbBIX 3EMEJIb PECMYBJIUKUA Y3SBEKUCTAH

1. X. Paxumoe
(HUUUBII npu THHUM)

Bognsle pecypcbl OacceiiHoB pek AMyamapbs u Cwlpaapesi, npu obecrneueHHocTn cToka 50 %,
coctasisor 114,4 kv’ [1]. Ha Tepputopun Pecniy6nuku Y36ekucran popmupyercs seero 11,53 xm’/ron
CTOKa, B TOM uHcie 5,14 kM’ — B GacceiiHe pekn AMyIaphs, 4TO COCTABJISET BCETo 6 % PEUHOro CTOKA
bacceitna u 6,39 kM’ — B OGacceiine pexn ChIpAapbsi, 4TO COCTABIseT BCero 13 % peuHOro cToKa
Gacceiina. DTo cocraBaser Tombko 10 % (11,53 kM’) OT BcexX (OPMHPYEMbIX BOJHBIX PECYPCOB
(114,4 xv’) B Gacceitne Apanabckoro Mops. Mcromnb3yeMble B peciyOiHKe BOJHBIE PECYpPChl COCTABIISAIOT
50 % (56,19 kM), 3TO TpUMEpHO B 5 pa3 mNpeBbIIACT (OPMUPYEMbIE, IMOITOMY IIPOBEICHHE
HCCIIEIOBaHUM 10 YIYUIICHHIO0 00€CIIeYeHHOCTH, KaueCTBa BOAHBIX PECYPCOB U MEJIMOPALIUN OPOIIAEMBIX
3eMellb PECHyONMKHU SIBISIETCS aKTyalbHBIM, U B KOHEYHOM cu€Te, NMPHUBENET K DKOHOMHUHU BOJHBIX
PECypCcoOB U YIYUIIEHUIO METHOPATUBHOI'O COCTOSHUS OPOIIAEMBIX 3EMElb.

OCHOBHBIM MOTPEOUTENIEM HCIOIB3yEMOI0 B PECIyOJIMKE CPEIHEMHOT0JIETHETO 00bEMa BOIHBIX
pecypcoB B 59,19 kM’ sBIISETCS CelbCKOE X03sHcTBO — 51,7 kM’ (92 %), 1MOSTOMY s yIIydIICHHS
00eCIeYeHHOCTH, KayecTBa BOJHBIX PECYpCOB M MEIHOpalMM OpOIIaeMbIX 3eMelb PecmyOinku
VY36ekncraH HE0OXOJUMO TMPOBEACHUE HCCICNOBAaHUI MO MOJade, paclpelelIeHUI0 H HCIOIb30BAHHIO
BOJHBIX PECYPCOB.

Pemenne mpoOiem ymydineHHs OOECIIEYEHHOCTH M KayecTBa BOJIHBIX PECYPCOB pecmyOIHKH
CBSI3aHO C PELICHUEM CIICIYIOIINX 3a4au:

1. CoBepiieHCTBOBaHHE B3aWMOJEUCTBUSI 0OacCEHHOBBIX YINPABICHUH HPPUTALMOHHBIX CHCTEM
(BYUC) — ymnpasnenwnii uppurannoHubix cucreM (YUC) — acconmanwmii Bomomnorpebutenerr (ABIT) —
(hepMepCKUX X03SCTB, KOTOPBIX CBA3BIBAIOT TEXHUUECKHUE, OPTaHN3AMOHHbIE, YKOJIOTHYECKUE U JpyTHe
acriektel. Ouum otpaxensl B [2], IlocranoBnenusax IlpaBurtenscTtBa PY3 M cOOTBeTCTBYIOLINX
MUHHUCTEPCTB, KOMUTETOB U BEIOMCTB PECITyOIUKH.

2. YopaBineHue BOIHBIMH pecypcamu Ha Bcex ypoBHsAX: BYHNC-YUC-ABII -depmepckue
XO03siCTBa M Apyrue BOAONOTPEOUTENH.

Ilenpro ympaBiaeHHs BOAHBIMH PECypCaMU Ha 3THX YPOBHSX BOIJHOI'O M CEIbCKOIO XO3SHCTBA
pecnyONuKH SBISIETCS YMEHBIICHHE HENPOU3BOAMTENBHBIX MOTEPh BOIHBIX PECYpcoB. DTO KacaeTcs
nogaun (BYUC), pacnpenenenns (YHUC, ABII) u ucnonp3oBanus (pepMepckue X0o3sSHUCTBA U IpyTrue
BOJIOTIOTPEOUTEIN).

Kputepusmu kadecTBa BOJOMONAYM M3 MAruCTPalbHBIX caMOTe4HBIX KaHajioB bYUC saBnsercs
MHHHMMM3ALUs KBAaJpaTHYHOIO OTKJIOHEHHUS YPOBHS BOABI B KOHIIE YYacTKOB KaHaja OT MX 3aJaHHBIX
3HaYeHUH, a B MAaruCTPaJIbHBIX KaHalax C CHCTEMOH MAalIMHHOTO BOJOMOABEMA - MHHHMH3ALM
MOTpeOasieMOil 3JIEKTPOIHEPTUHU TpH OOECNedeHUH 3aJaHHOM BOJOMOJAaYM HACOCHOW CTaHIUU C
COOTBETCTBYIOIUMHU I'PAaHUYHBIMH yCJIOBUSIMHU U OIpaHU4YeHUIMH [1].

Jnst 6okoBeIX moTpebuTenei kaHanoB YMC kpurepuem KauecTBa BOJOpACIpPEIEICHUS SBISETCS
CpeIHEKBaIpaTUYHOE WHTETpaNbHOE OTKIOHEHHE (PAKTHYECKOTO pacxoia BOABI OT IUIAHOBBIX
(MMMHUTHPOBAHHBIX) 3HAYEHUN C COOTBETCTBYIOIIMMM TI'PAaHHYHBIMH YCIOBHMSIMH U OrpaHMYeHMsIMH [1].
AHaJOTHYHBIE KPUTEPHUH MOTYT OBITH HCIIONB30BAaHBI MPH BOAOPACIPEACICHUH B MEXXO03HCTBEHHBIX
kananax ABII qis obecniedeHns BOAOH pepMEepCKUX XO3HUCTB U APYTUX BOIOTIOTPEOUTENCH.

Jns  mpeanoKeHHBIX KPUTEpUEB KadyecTBa YNpaBlieHHsS OOBEKTOB BOJHOTO XO3AHCTBa
pecnyONMKH, C YyYeTOM COOTBETCTBYIOIIMX TPAaHUYHBIX YCJIOBMH M OrpaHMYEHHUH, HEOOXOAMMO
pa3zpaboTaTh MaTeMaTHYECKHE MOJEIH, AaJrOPUTMbl M NPOTPaMMBbl pEIIEHHUS 3aJad yIpaBICHUS
BOJIONIONIAUEH M BoJopacipeneicHueM. Peanuzanus 3Tux Kpurepues odecrnednt 3QpPeKTUBHYIO 04y H
pacnpezeneHrne BOAHBIX PECYPCOB BCEM HOTPEOUTEISIM.

Hacrano Bpemsi B KOpHe ycOBeplIEHCTBOBaTh AesitenbHOCTH ABII pecnybnuku. Heobxomumo
[IEPECMOTPETh JOTOBOpHBIE OoTHOLIeHU Mexxay ABII u BononorpedurensiMu, 0co0eHHO, ¢ pepMepCKUMU
U IPYTHMH XO3SHCTBaMH, KOTOPBIE B HACTOsIIEe BpeMs MOTPEOISIOT HauOoIblIee KOIHMYECTBO BOJHBIX
PECYpCOB AJIsl OPOILICHHUS, C LEJBbI0 YXKECTOUCHUS UX 003aTEeNIbCTB 110 SKOHOMHUHU MOTPEOIIEMBIX BOJHBIX



PecypcoB, COXpaHEHHS HMX KadecTBa M COBEPIICHCTBOBAHHUS IITPa(HBIX CAHKIHHA 32 TEpepacxoj
ITOJIMBHOM BOJIBI.

Heo0Oxoaumo moBeIcHTE 00pa3oBaTeNbHBI ypoBeHb criennanucToB ABII, mocTossHHO MOBBIIIATH
WX KBanM(UKAIMIO IIyTeM TPOBEASHUS pa3NUYHBIX CEMHWHApOB, TPEHHMHTOB Ha MeCTax H B
CIICIMATU3UPOBAHHBIX IICHTPAax B pecnyOnuke U 3a pyOexom. HeoOxommmo ocHactuth Bce ABII
pecnyOnuKH COBpeMeHHON WH(POPMAIMOHHO—KOMIBIOTEPHON TEXHUKOW M 00OpyJOBaHHWEM, a TaKXKe
ABTOTPAHCIIOPTOM M HEOOXOJUMOW TEXHHUKOH (PKCKaBaTOPBI, TPAKTOPHI, Oyibao3epsl U 1p.). Tonbko
Mocjie pealr3alliid 3TUX MEPONPUATHA MOXHO OyJIeT YCOBEpIICHCTBOBATh JHeATenbHOCTh ABII
pecmyOIMKN 10 YMEHBIICHHIO HETPOW3BOAWUTEIBHBIX MOTEPh BOIBI B MEXKXO3SHCTBEHHBIX KaHalax,
(hbepMepcKUX XO3SHCTBAX U Y APYTUX BOJOMOTPEOUTENSX.

HeoOxogumo Taxke yCOBEpIIEHCTBOBATh CaM MPOLECC HCIONb30BAHUA BOJHBIX PECYpCOB Yy
BojonoTpeduTenei. Tak Kak W3-3a HEPAIMOHAIBHOTO MCIIOIB30BAHMS TEPSIETCS MHOTO TIOJUBHOW BOJIBI,
HEOO0XO0MMO JIUISI BCEX BOJIOMOTPEOUTENEH BBECTH KOHTPOIh M YUET mosrydaeMmon o ABII Ha moroBopHOit
OCHOBE IIOJIUBHOW BOJBI.

st TOTO UM HEOOXOIMMO OCHACTUTH BCE CBOU BOJI03a00PHI BOJIOMEPHBIMU COOPYIKEHUSIMH WITH
ruaponoctamu. s 3¢ (HEeKTUBHOTO HCIOIB30BAHUS BOIHBIX PECYpPCOB HEOOXOIWMO PEKOMEHIOBATh
BCEM BOJONMOTPEOUTENSIM JUJIsl IOJIMBA HCIIOJNBb30BaTh BOAOCOEPETarollyl0 TEXHUKY M TEXHOJIOTHIO,
KaKOBBIMU SIBJISIIOTCS TIOJIMB C TIOMOIIBIO THOKMX MEPEHOCHBIX TPYOONIPOBOIOB, KECTKUX TPYOOIPOBOIOB,
JIOTKOB aBTOMATHU3MPOBAHHOTO TMOJIMBa, NUIAHTOB W cH(OHOB. Takxke MM HEOOXOIWMO MOIB30BATHCS
CHUCTEMaMH KalleJIbHOTO OPOIIEHHS, MTOJUBOM C MOMOIIBIO OK/I€BaHHS, BHYTPUIIOUBEHHBIM OPOIICHUEM
U JIPYTUMU COBPEMEHHBIMH BOAOcOeperaromuMu TexHonorusmu [1]. Peammzamus sTux MepompusTHit
obecnieunT 3PPEKTUBHOE HCIOJIB30BaHUE BOJHBIX PECYpCOB Ha CaMOM HIDKHEM YPOBHE YINpaBJICHHS
BOJHBIMH pecypcamMu — B (hepMepCKHUX X03SHCTBaxX U y IPYTUX BOAOIOTpeOnuTeNei.

3. HeoO6xonumo oCymecTBUTh B BOJOXO3IHCTBEHHOM CEKTOPE PECIyOJIMKH IIUPOKOE BHEApPEHHE
WHTETPUPOBAHHOTO YyIIpaBieHUs BOIHBIMU pecypcamu (MYBP). [lo ocymectBneHnto 3Tol paboTHI
PecrryOnmka Y30ekucTan sBiIseTCS MPU3HAHHBIM JIMIEPOM cpeau rocynapetB LlenTpanpHoit A3un, o 4ém
CBUJIETEIBCTBYIOT aHaIUTH4YecKre o030pel BecemupHoro banka, Asnatckoro banka Paszutust u npyrux
MEXIYHApOIHBIX OpraHU3alUM.

[Mpuamumner UYBP mo3BonsOT HE TOJBKO MOBHICUTH 3(PGEKTUBHOCTH YIPABICHUS BOIOU, HO
BHEJIPUTH COBPEMEHHBIE BOJOCOEperaronie TeXHOJIOTHH, CUCTEMbl aBTOMATH3WPOBAHHOTO KOHTPOJS U
yIpaBieHUs] BoJAOpaclpeesieHneM, HalaluTh MOHUTOPUHT paclpeleleHusl U MOBBICUTH 3 (EKTUBHOCTD
HCHOJIb30BAHUS BOJIBI.

4. Yay4umieHue MeEJTHOpAallMM OpOILIaeMbIX 3eMeldb B pecnyOiuKke B TOCIEJAHUE TOJBI
ocyliecTBIsieTcsl Ha oOcHOBe Ykaza [lpesugmenta PecnyOnuku VY3bekucran «O  wMepax 1o
COBEPIIIEHCTBOBAHUIO CHUCTEMBI YIYUYIIEHUS MEIHOPATUBHOTO cocTostHUS 3emenb» (YIINe 3932 ot
29 oktsa6ps 2007 r.), IlocranoBinenus Ilpesmnenta PecnyOmmkm VY30ekuctan «OO0 opraHu3ammu
nesitenbHoCTH DOHNIA MENTMOPATUBHOTO YIYUIICHHS OPOIIaeMbIX 3eMellb pu MUHUCTepcTBE (DUHAHCOB
Pecniybnuku Y3oexuctan» (ITIT Ne 718 ot 31 oktsbpsa 2007 r.), a Taxxke [locranoBnenus [Ipesngenta
Peciy6mmkn Y30ekuctan «O rocynapCTBEHHOH MporpaMMe METHOPATHBHOTO YIYYIIEHUS OPOIIaeMBIX
3emenb B 2008-2012 romax» (IIII Ne 8170t 19 mapra 2008 r.). brina co3mana crneruanu3upoBaHHas
JU3WHTOBas KOMIIAHUA «Y3METMOMANIIU3UHTY» ISl 0OecTiedeHnsl, Ha OCHOBAaHWH JIbTOTHOTO JIM3HWHTA,
CIIEIUAN3UPOBAHHBIX CTPOUTENBHBIX W  JKCIUTyaTAallMOHHBIX oOpraHu3amnuii, a Takke ABII,
MEJIMOPATUBHON TEXHUKOMU.

B nenax panpHeHnIero yjnyduieHUs MEIMOPATUBHOTO COCTOSHMS OPOIIAEMBIX 3€MENb, PAa3BUTHS
CEeTH MEJUOPATHBHBIX M HPPUTAIHOHHBIX OOBEKTOB, PAlMOHAIBHOTO M OEpesKHOTO HCIIOJIb30BAHUS
BOAHBIX  pecypcoB, oOecrmeyeHHs Ha  OTOM  OCHOBE  YCTOWYMBOrO  (PyHKIMOHHPOBAHUS
CEIIbCKOXO35IUCTBEHHOI'0 MPOU3BOACTBA, MOBBILICHUS TIOJOPOAUS 3€MEIb U YBEIHUYCHUS YPOXKAWHOCTH
CENbCKOXO3SIUCTBEHHBIX KyIbTyp 19 ampens 2013 r. 6sut0 omybnukoBano IloctanoBnenue Ilpesumenta
Pecniybnuku VY3bekucran «O Mepax MO JalbHEHIIEeMY YyIyYOICHHIO MEJIHOPAaTUBHOTO COCTOSHHS
OpOILIAEMBIX 3€MEJb U palMOHAIBHOTO HCMOJb30BaHUS BOJOHBIX pecypcoB Ha 2013-2017 roaei»
(ITIT Ne 1958), B kotopoMm omoOpeHa ['ocymapcTBeHHasl mporpamMma IO YIYUIIEHHIO MEITHOPATHBHOTO
COCTOSIHHSI OpOIIaeMbIX 3€MelIb U pAalHMOHAaJbHOMY MHCIIOJIB30BAHUIO BOAHBIX pecypcoB Ha 2013—
2017 roasl, BKIIIOYAIOIAs B ceOs:

— KOMReKC Mep Rno YAYYUIEeHUI0 MeIUOPAMUGHO20 COCHMOAHUA OPOULAeMbIX 3emenb U
obecneueHur0 payuoOHAaAIbHOZ0 UCNOIb30GAHUA 800HBIX pecypcos Ha nepuood 2013-2017 zz2., ¢ cocmas
KOmMOopoz20 6x00am ciedyloujue HanpagieHus:



I. CoBepuieHcTBOBaHHE HOPMAaTHBHO—INIPaBOBOW 0a3pl MO  YNYYIICHHIO MEIHOPATHBHOI'O
COCTOSIHHISI OPOIIIa€MBIX 3€MeITb.

II. Peanu3anus NpOEKTOB IO CTPOUTENBCTBY, PEKOHCTPYKIIMH, PEMOHTY M BOCCTAaHOBJICHHIO
MEJIHOPATHBHBIX W HUPPUTALMOHHBIX OOBEKTOB, OPOCHUTEIBHOH CETH, a TaKXe COBEPIICHCTBOBAHUIO
CHCTEM yTPABJICHHS BOJHBIMU PECYPCaAMU.

III. BHeapenmne cuCcTeMBI KaleJIbHOTO OPOIICHHS U APYTUX BOIOCOSPETAIONINX TEXHOIOTHH.

B 2013 r. npenycMOoTpeHO BHEAPEHUE CUCTEM KaleIbHOT'O OPOIICHUS B cajaX, Ha BUHOTPATHUKAX
Y TIpU BBIpAIUBaHUM OBomled W OaxdeBblx Ha mmomanu 3500 ra, aabTepHATHUBHBIX CIIOCOOOB IOJIMBA
XJIOMYaTHUKA 10 Oopo3aaM (¢ MpUMEHEHHEeM MOOWIIBHBIX THOKHMX MOJUBHBIX TPyO) Ha mromanu 500 ra,
TEXHOJIOTHH TI0JINBA XJIOMYATHUKA TI0 SKPAaHUPOBAHHBIM TUIEHKOU Oopo3aam Ha turomanu 600 ra.

IV. CoBepiieHCTBOBaHNE CHUCTEM MOHUTOPHUHTA BOJHBIX PECYPCOB, METHMOPATUBHOTO COCTOSHMS
OpOIIAEMBIX 3eMEIb U MJI00POIHUS MOYB.

V. VkpemneHne MaTepuanbHO—TEXHUYECKOW 0a3bl SKCIIyaTallMOHHBIX BOJOXO3SHCTBEHHBIX H
MOAPSIHBIX OpPTaHW3alWi, CIENWAaTU3UPOBAHHBIX HAa BBIMOJHEHUH MEIHOPATUBHBIX U JAPYTHX
BOJ/IOXO3SIICTBEHHBIX paboT, a TakkKe accolMaluii BOAOMOTPEOUTENEH.

B 2013 r. mpeaycMoTpeHa MocTaBKa Ha JIM3UHTOBOM OCHOBE MENIMOPATUBHON TEXHUKH, MAIIUH U
MEXaHHU3MOB JKCILTyaTallMOHHBIM OpraHu3anusM MuHcensBoax03a PY3, MOApSIHBEIM OpraHH3aUsM,
CIeMaTU3UPOBAHHBIM Ha BBIMOJIHEHUH MEIMOPATUBHBIX U APYTHX BOJOXO3SHCTBEHHBIX paboT, a Takke
ABII B konuuectse 189 en.

— NPOZHO3HblE RAPAMempbl PAOOm NO MeAUOPAMUEBHOMY YIYHUIEHUIO OPOUAEMbIX 3eMelb HA
nepuoo 2013-2017 z2e., punancupyemovix 3a cuem cpeocmeé DoHoa MeaUOPAMUECHO20 YAYHULEHUS
opouwiaemvix 3emenv npu Munucmepcmee punancos Pecnybonuku Y3oekucman, 6 cocmag KOmopwvlx
6x00am ciedyrujue HanpaeieHus:

1. Cmpoumenbcmeo u pekOHCMPYKYUs MeAUOPAMUBHbIX 00bEKMO8.

B 2013 r. mpeaycMOTpeHO CTPOUTEIHCTBO U PEKOHCTPYKIHSA 39 KM MarucTpaibHBIX, 84 KM
MeXpaloHHBIX U 670 KM MeXXO3SICTBEHHBIX KOJUIEKTOPOB, Bcero 793 kM, a Takxke 106 kM 3akpbITOi
TOPU3OHTAIIBHON JpeHaxHOW ceTHh, 110 CKBaXMH BEPTUKAJIBHOIO JApeHaxka, |2 MenuopaTUBHBIX
HACOCHBIX CTaHIMH, 1665 HaOmoNaTeNbHBIX CKBXUH, 50 THIPOCOOPYKEHHH.

11. Pemonmmuo-8occmanogumeinbHvie pabomsi Ha MEAUOPATNUBHBIX 00bEKmMax.

B 2013r. HaMeueHO TpOBEJEHHWE pPEMOHTHO-BOCCTAHOBHUTENBHBIX pabor Ha 13 km
MAarucTpalibHbIX, 136 kKM MexpaoHHBIX, 11884 KM MeXX03SICTBEHHBIX KOJIEKTOPOB, Bcero 12090 kM, a
Takke Ha 999 KM 3aKpbBITBIX TOPU3OHTAIBHBIX JpPEHAXHBIX ceTed, 550 ckBa)kKMHAX BEPTHUKAJIBLHOTO
IpeHaka, 26 METMOpPaTUBHBIX  HACOCHBIX  CTAHIMAX, 142 THAPOCOOPYXKEHUSAX  KOJUIEKTOPOB,
1381 TpyOuaTsIx mepees3aax.

III. Vkpennenue mamepuanroho—mexuuueckol 6a3bl CREYUATUSUPOBAHHBIX CIPOUMENbHBIX,
8000X03AUCMBEHHBIX U IKCHIYAMAYUOHHBIX OP2AHUZAYUIL.

B 2013r. mnpemycmorpena moctaBka 303 ruapaBIMyYecKUX  DKCKaBaTOPOB, 13 MalbIx
9KCKaBaTopoB-Oyiba03epoB, 109 Oynpnoszepos, 13 aBToTsiraueil ¢ momymnpuuenoM, 99 aBTocamMoCBaloB,
58 aBTOMOOMIBHEIX  KpPaHOB, 75 BaroHOB—AOMHKOB, | OypoBoro arperata (TOpH30HTAJIBHOTO),
74 cBapOYHBIX  arperaTtoB, O Ja3epHBIX IUIAHUPOBIIMKOB, 27 aBTOOEH30BO30B, 18 caMOXOIHBIX
NpOMBIBOYHBIX  arperatoB, 10 tpaktopoB TT3-80, 10c mpunenom, 13 aBToOeTOHOMEIIATOK,
14 6eTOHOPACTBOPHBIX Y3JIOB, 3 OECTpaHIIECHHBIX IPEHOYKIATINKOB, BCero 836 emMWHMIT HEOOXOIMMO
TEXHUKH.

— NPOZHO3HbIE RAPAMEMPBLL CIPOUMETIbCINEA U PEKOHCIMPYKUUN UPPUAUUOHHBIX 00beKMO08 Ha
nepuoo 2013-2017 200b1, unancupyemplx 3a cuem YEHMPATUZOBAHHBIX UHEECMUUUIL U3
Tocyoapcmeennozo oro0xcema Pecnyonuku Yzoekucman, 6 cocmage KOmopwlx 6x00am:

1. Cmpoumensceo u peKoHCmMPYKYUs KAHaios.

B 2013 r. npenycMOTpPEHO CTPOUTEIBCTBO M PEKOHCTPYKUMsS 155 kM MaructpanbHbx, 1589 kM
MEKXO03IHCTBCHHBIX KaHAIOB, 359 KM JIOTKOBEIX ceTel, Bcero 2103 kM.

2. Cmpoumenbcmeo u peKOHCMPYKYUs 2UOPOCOOPYIHCEHUU.

B 2013 r. mpenycMOTpEHO CTPOUTEIBCTBO M PEKOHCTPYKUHS 22 MIOKEpOB, 6 aKBEIyKOB,
43 THAPOY3II0B BOT03a0OPHBIX COOPYKEHUM, 25 APYTUX COOPYKCHHM, Bcero 96 coopyKeHUH.

3. Cmpoumenbcmeo u peKOHCMPYKYUsL HACOCHLIX CIMAHYULL U UX HANOPHLIX MPYyOOonpogodos. B
2013 r. 3TO NpeayCMOTPEHO OCYIIECTBUThH HA HACOCHBIX CTAHIHAX MPOM3BOIUTEILHOCTEIO 8 M/c 1 11 kM
HaIOPHBIX TPYOOIPOBOJAOB HACOCHBIX CTAHIIHM.



4. Cmpoumenvcmeo u DEKOHCMPYKYUS bepezoyKkpenumenbHbiX coopydicenull u
sooocenexpanuiuwy. B 2013 r. 3TO TpeaycMOTPEHO OCYLIECTBHUTh Ha 7 KM OeperoyKpenuTelbHBIX
COOPYIKEHHSX H BOJO- M CEICXPAHMIHINAX EMKOCTBIO O MIH M.

— RNPOZHO3HbIE NApamempsl PEMOHMA U 80CCHAHOBIEHUA OPOCUMENbHOU cemu Ha nepuoo
2013-2017 22., ocywecmenaemuvix 3a cuém cpeocme ABII u pepmepckux xo3aiicme, 6 cocmae
KOmMOopbIX 6X003am:

1. Pemonmmuo-eoccmanogumeinbHvie pabomsi Hd OPOCUMENbHBIX CemX.

B 2013 r. mpeaycMoTpeHO NTpPOBEIEHHE PEMOHTHO-BOCCTAHOBUTENBHBIX paboT Ha 87425 km
3eMISHBIX, 8634 KM OeTOHHBIX, 12765 KM JIOTKOBBIX KaHajax, Bcero 108824 kM.

2. Pemonmmno-6occmanogumenvruvle pabomvl Ha 2UOPOCOOPYIHCEHUSX.

B 2013 r. npemycMOTpeHO NMPOBEJACHUE PEMOHTHO-BOCCTAHOBUTEILHBIX pabOT Ha 697 mrokepax,
616 akBenykax, 16790 rumporocrax, 1974 tpyOuaTeix mepees3nax, 13604 nmpyrux THAPOCOOPYKEHUSX,
Bcero 33681 coopykeHUM.

3. Pemonm nacocHuvix azpecamog. B 2013 r. mpeaycmoTped peMoHT 2151 HaCOCHBIX arperaros.

4. Pemonum u ocHawjenue mouex 80008vloesa cpedcmeamu ynpagienus u yuema 6oovi. B 2013 T.
npeaycMoTperHo BocctaHoBieHne 29003 u ocnamenue 20042 Touek BOJOBBIZIENA CpEACTBAMU
yIpaBiIeHHUs U yueTa Boabsl, Bcero 49045 Touek BoOBbIAETA.

— RPOZHO3HbBlE naApamempuvl 6HEOPEHUA CUCHEM KANeAbH020 Opouienus Ha nepuod 2013—
2017 2e.  3a  cuém  KpeOUMHBIX U COOCHBEHHBIX  CPEOCME  CeNbCKOXO03AUCMBEHHbIX
moeaponpouszeooume’ieil, 6cezo no pecnydiuke Ha ykazauuvlit nepuoo — 25000 za, 6 mom uucne no
200am: 2013 —3500 za, 2014 — 5000 2a, 2015 — 5300 2a, 2016 — 5500 2a, 2017 — 5700 za.

Heo0xogumMo OTMETUTB, YTO COTJIACHO AAHHOMY IOCTAHOBJICHHIO PAaCUIMPEHBI MOJTHOMOYHSA H
¢byuakuun OObeTMHEHHBIX JUPEKIUN CTPOSIINXCS MpeanpusaTuii MuHcenpBonaxo3a PY3 Bo3noxenneM Ha
HAX (QYHKOUHA 3aKa3dyuka [0 CTPOUTENBCTBY UM PEKOHCTPYKIHH HWPPUTAMOHHBIX OOBEKTOB,
OCYIIECTBIISIEMBIX 32 CYET T'OCYJapCTBEHHBIX KaNUTANbHBIX BIOKEHHH, PEMOHTY M BOCCTAaHOBJICHHIO
MEXpalOHHBIX M MEKXO3SHCTBEHHBIX KOJUIEKTOPOB M JPYTUX MEIHOPATUBHBIX OOBEKTOB, TaKke
YCTAHOBJIEH TOPSAJIOK, B COOTBETCTBUM C KOTOPHIM, HauuHag ¢ 1 mas 2013 r., B m1oroBopax apeHisl Mo
MPEIOCTABJICHUIO 3€MEJIbHBIX YYAaCTKOB JUISI MPOW3BOJCTBA ILIOJOOBOIIHOW, BUHOTPATHON M OaxdeBOi
MPOAYKIMH, 3aKJIIOYAEMBIX MEXAY OpraHaMH HCIOJHMTEIBHON BJIACTH M CEIbCKOXO3SHCTBEHHBIMU
TOBapOMPOU3BOIUTEISIMHU, OYIyT MpeayCMaTpUBaThCS MHBECTUIHOHHBIE 00S3aTENhCTBA IMOCIEIHHUX II0
BHEJIPEHHUIO CHCTEM KaleJIbHOTO OPOIICHHS M IPYTUX BOAOCOEPETAOMINX TEXHOIOTHIA MOIHBA.

Cornacno [TocranoBnennto Kabunera MunnctpoB PY3 «O Mepax no s exTuBHON opraHu3aniu
BHEJpEHUs W (UHAHCHUPOBAHHS CHCTEMBl KalelbHOTO OpPOUIEHUS ¥ JPYTHX BOAOCOEpETaroInx
TexHoJorui moauBa» (Ne 178 ot 21 urons 2013 1.) IpeayCMOTPEHBI JIBTOTHI IS CEITbCKOX03IHCTBEHHBIX
TOBapONPOU3BOAUTENEH, BHEIPAIOMUX y ce0s CHCTeMBl KalelJbHOTO OpOIIEHH U JpyTrue
BojocOeperarore TeXHOJIOTUY OJUBA, TAKOBBIMU JIBTOTAMH SIBJISIOTCS:

1. Kommepuecknm OaHKaM peKOMEHIOBAHO BBIIaBaTh KPEIWUTHI MO MPOEKTaM, BKIIOYEHHBIM B
l'ocynapcTBeHHYI0 TpOrpaMMy BHEAPEHHUS CHCTEMBI KalleIbHOTO OPOIIEHUS U IPYTHUX BOAOCOEpEeTarommx
TEXHOJIOTHH TONMBa, MO cTaBke peduHaHcupoBanus LlenTpanpHoro Oanka PecnyOnumku Y30exucran
(cettuac 12 % TOMOBBIX).

2. KpenutoBaHue CenbCKOXO3SUCTBEHHBIX TOBAapONPOU3BOJAUTENIE Ha BHEAPEHUE CHUCTEMBI
KaleJbHOIO OPOLICHUSA 3a CUYET CpencTB KpeAUTHOW nuHuM DOHJa MEIHOPATUBHOTO YIIYUYLIEHUS
opomraemMbIx 3emenb Tpu  MwuHucrepctBe ¢QuHaHcoB PY3 ocymecTBisercs, Kak MpaBUIO, IO
1000—kpaTHOTO pasMepa MUHUMAalbHOW 3apaOOTHOH IUIATHI, ¢ 6—MECSYHBIM JIBTOTHBIM IIEPUOJIOM, Ha
CPOK HE MEHee TpeX JIET 1O IbFOTHOW MPOIEHTHOW CTaBKE C YYEeTOM MapiKH OOCITYy>KHUBArOIIETO
KOMMepYecKoro OaHKa.

3. JIproTHas mpoueHTHas CTaBKa 3a MOJIb30BAaHHWE KPEJUTaMU 3a CUET CPEACTB KPEAUTHON JIMHUU
doHpa ycranaBiuBaercs B pazmepe 6 % ToJ0BBIX, B TOM 4Hclie Mapxka 6anka — 3 %.

4. CenbCKOXO35NUCTBEHHBIM  TOBApONPOU3BOAUTENSIM, BHEIPHUBIIMM CHCTEMBI  KaleJbHOTO
OpOIIICHUS M JIPyrue BOAOCOEperaroline TeXHOJOTHH IOJUBa, MPEIOCTABISAETCS MPaBO HCIOJIb30BaHUS
COKOHOMJICHHBIX BOJHBIX PECYPCOB IS BBIPAIIMBAHHS CEIbCKOXO3IWCTBEHHBIX KYJIbTYp Ha IUIOIMIAJAX,
BBICBOOOXKIIEHHBIX OT 36PHOKOJIOCOBBIX KYJBTYP.

5. Cnenuain3vpoBaHHBIM OpTaHU3ANMSIM MO0 TPOU3BOJACTBY KOMIUICKTYIONINX W3ISIHA s
CHCTEMBI KalleJIbHOTO OPOIICHHS U APYTHX BOAOCOEpEraronnX TEXHOJIOTHH MOJNHBA, OCYIIECTBISIEMBIX B
paMkax l'ocymapcTBEHHOH MNpPOTPaMMBbI, BBIACNSIOTCS €KErOJHbIE KBOTHI 3aKYMKH IOJHUITUICHOBOM
CpaHyJbl 10 JEKJIAPUPOBAHHBIM I[CHAM.



Peanuzamus IloctanoBnenmss «O wMepax Mo JanbHEHIIEMY YIY4IIEHHIO MEITHOPAaTHBHOTO
COCTOAHHMA OpolaeMbIX 3€MCJIb U PAUOHAJIBHOMY HCIIOJB30BAHHMIO BOJHBIX PCECYpPCOB Ha IEpUO]
2013-2017 romoB» macT BO3MOXKHOCTH YCOBEPIICHCTBOBATH (YHKIIMOHUPOBAHHE HWPPHUTAIMOHHBIX H
MEJIMOPATUBHBIX OOBEKTOB, YTO YIYUIIHMT MOJa4y, PAcIpe/eeHUE U HCIOIb30BaHUE BOJHBIX PECYpPCOB,
KOTOpO€, B KOHEYHOM CY€Te, NPHUBEAET K MOBBIIMICHUIO BOJOOOECIIEUEHHOCTH U emie OoiblieMy
YIAY4YIIEHUIO KadecTBa BOJHBIX PECYPCOB, a TaKXKe MEIHOpAIllid OpPOIIaeMBIX 3eMeNb PECITyOIMKH B
OJIM KaMIIIe TOIbI.

JIMTEPATYPA:

1. PaxumoB II1.X. CosepmieacTBoBanue 3¢G(OEKTHBHOTO HCIIOIB30BAHUS BOJHBIX PECYpPCOB,
YIY4IICHHE MEJIHOPAIMH OpPOLIAeMBbIX 3€MEJIb W JKOJIOTHMH OKpyKaroliei cpeasl // Marepuanbl
PecryOnukaHnckol HayqYHO—TIpaKTHYECKOH KoHpepeHInn «Bompockl coBepIieHCTBOBAaHUS 3P PEKTUBHOTO
WCIIOIb30BaHUS BOJHBIX PECYPCOB, a TAKXKE YIYUIICHHS METHOPAIIUU U YKOJIOTHH OKPYKAKOIICH CPEIIbI.
- TamkenT, 2012 1. - C. 7-13.

2. 3akoH PecrryOnuku Y30ekucrtan «O Boje U BOAOINONB30BaHUU (HOBast penakius). (3PY Ne 240
oT 25 mexabps 2009 1.)

YAK 001.891.573:532.57

MOOENNPOBAHUE NMNIIAHOBOIO HEYCTAHOBUBLLUEIocsa ABUXEHUA BOAbI
B OTKPbITbIX PYCJTAX

1. X. Paxumos, H. becumos
(HUUUBII npu TUUM)

Maxonada uexnanean saemMeHmaap YCyau acocudd OHuK V3aHAApOacu HOCMAYUOHAD OKUMHUHS UKKU
yruamau azooazu xapakamunu MoOeIIaumupuw macaiaiapu Kypuiean. Hocmayuonap oxumuune ukku yauamiu
@azooacu  xapakamu — MEHIAMAAAP ~— CUCMEMACU,  4eeapasuti — wapmiapu  U3onapamempux  azosuil
KoOpOuHamanapoazy KypuHuwiy 6a UKKU YAYAMAU P3aHIap Mooel OVIakiapuoa HOCMAYUOHAD OKUMHUHE
XapaxkamuHu KomMnolomepoazu MOOCLIAUMUPUUL HAMUNCALAPU KEMUDPULAH.

The article considers the simulation of scheduled unsteady water movement of in open channels by using
the finite element method. A two-dimensional system of equations, boundary conditions of unsteady water
movement in izoparametric spatial coordinates as well as the results of computer simulation of unsteady water
movement on two-dimensional simulated sites of open channels are given.

B cmamve paccmampusaemces mooeruposanue NIAHOB020 HEYCMAHOBUSUIE20C OBUIICEHUSI 800bl 6
OMKDBIMbIX PYCAAX HA OCHOBE Memoodd KOHEeUHwbIX dNeMeHmos. [Ipueodsmcs O08ymepHas cucmema ypagHeHull,
Kpaegvle YCIOGUS HEYCMAHOBUBUIE2OCS  OGUJICEHUsT 800bl 6  UONAPAMEMPUYECKUX — NPOCMPAHCIEEHHBIX
KOOpOUHAmMax u pesyibmamvl MOOEIUPOSAHUS HEYCMAHOBUBUUE20CH OBUICEHUSL 600bl HA O8YMEPHBIX MOOETbHbIX
VUACKAX OMKPLIMBIX PYCell.

[Ipoueccrl, mpoTEKawmUe B BOAOXO3SMCTBEHHBIX OOBEKTAaX, NPOUCXOAAT B MHOTOMEPHOH
MIPOCTPAHCTBEHHOM 007acTH U BO BpeMeHHU. CII0KHOCTh 3THX MPOIECCOB HE MO3BOJISIET UCCIEI0BATENAM,
MIPOEKTUPOBIIUKAM M JKCITyaTallMOHHMKAM OIEPATHUBHO OLEHHUTh KadeCTBEHHBIE M KOJHWYECTBEHHBIE
napaMeTpsl paboOThl YYacTKOB PycCiia PeK, KaHAJIOB M THAPOTEXHUYECKUX COOPYKEHUH IS peau3aluu
HE0OXOOUMOro pexuMa YIpaBlICHHUS BOJHBIMU pecypcamMu. B HacTosiiee Bpemsl HIMPOKOTO Pa3BUTHS
YUCJIEHHBIX METOJOB pEIIeHUS CIOXHBIX MaTeMaTHYecKHX 3aJad Ipd TOMOIIM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJOTHUH MOSIBUIACh pealbHasi BO3MOKHOCTH ITOTy4aTh KOHKPETHbIE KAUECTBEHHBIE U
KOJMYECTBEHHBIE  XapaKTEPUCTHKU  PA3IMUYHBIX  CIOXHBIX  JWHAMHYECKMX  IpoueccoB. [l
MOJICIMPOBAHUS 3aJad THUAPOJUHAMUKH IMPUMEHSIOTCS YHCICHHBIE METOAbl KOHEYHBIX pa3HOCTeH U
KOHEUHBIX 3JIeMEeHTOB. KOHEUHO-pa3HOCTHBIE METOIBI JJIsI MOJAEINPOBAHUSA IBYMEPHOTO JBHUKEHUS BOJBI
paccmatpuBaiuch B padorax [1-4]. B cnydae, korna o0nacTb onpeneiaeHusl IMeeT HEelPaBmIbHYI0 GopMy
HCII0JIb30BaHNE KOHEYHO-PA3HOCTHOI'O METO/1A YCIOKHAETCS B IOCTPOSHUHU PA3HOCTHOM CETKH U 3alaHuHU
TPaHUYHBIX yCJIOBHH. B mocnemHue roasl ¢ pa3BUTHEM TEOPHUM AMIMPOKCUMALMH, CIUIAHHOB U METOJOB
lanepkuHa ans MOIEIMPOBAHUS ABYMEPHBIX OOBEKTOB CO CIIOXKHBIMHU OOJACTAMHU ONpEAeSiCHUs] Hauailu
LIMPOKO MCIOIb30BATHCSI METOJbl KOHEYHBIX 3JIEMEHTOB, KOI'Ia HEOOXOAUMO YUYECThb I'€OMETPUUECKUE



0COOEHHOCTH, KOTOPBIE XapaKTEPHBI JUIT OTKPBITBIX €CTECTBEHHBIX pycel M KaHaloB. B sTom ciydae
COBPEMEHHBI KOMIIBIOTEpP HCIOJB3YETCS OJHOBPEMEHHO Kak s (OpPMYJIUPOBaHUS ypaBHCHHU H
MOCTPOCHHS JUCKPETHBIX alllIPOKCUMALIUH, TaK U ISl pELICHUS CUCTEMBl ypPaBHECHUH.

IMocTtanoBka 3amaum. IlmaHoBoe HeycTaHOBHBIIEECS MABMKCHHE BOJBI B OTKPBITHIX pycllax
OTIHCHIBaeTCs ABYMEpPHO# cucteMoii ypapHeHuil Cen-Benana [5]
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a(auth) ' a(‘;xh) + a(g;h) t8 a(hax/z) - gh(Sax - Sfx) M
a(avzh) + a(;;h)+ a(g:h) tg a(h;z) = ghlS,, -S4 )

3necy h=h(x,y,t) — rayOWHa BOJHON TOBEPXHOCTH; uU=u(X,y,t) — TPOIOIbHAs COCTaBIIAIOIIASL
CKOPOCTH BOJHOTO TIOTOKAa; v=v(X,y,t) — TIONepeYHasl COCTABJIAIONMAsi CKOPOCTH BOJHOTO IOTOKA; V, —
BA3KOCTb JKUAKOCTH, S, — YKIOH JIHA IO OCH X, S, — YKJIOH JHA IO OCH Y, Si — YKIOH CBOOOJHOM
MIOBEPXHOCTH BOJIBI IO OCH X, Sj — YKJIOH CBOOOHOM NOBEPXHOCTH BOJIBI 110 OCH ); g — YCKOPEHHUE CHJIBI
TSDKECTH; i(X,),t) — MHTEHCUBHOCTH MOCTYIUICHHUS BOJBI, X — KOOPIAWHATA OCH I10 JUTHHE; y — KOOpAWHATA
OCH IIO IIMPHUHE; { — BpeMsl.

OpauHata aHa KaHana 3agaeTcs (QyHKIUEH z,(X,y), TOrJa YKIOHBI JIHA 10 COOTBETCTBYIOIIUM
KOOPJMHATAM OIPEACIII0TCS
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Tak kak pynkunn F(U) u G(U) 3aBucsar ot pynkuun U, ypaBHeHHE (5) 3alHILIEM B CIECIYIOIEM

BUJIE

OxoHYaTeNbHO 3aluIIeM ypaBHEeHHE (8) B BEKTOPHO-MAaTPUUHOI Gopme.

rJI€ MaTPHULIbI

A(p’q’h):i

JIyist 0THO3HAYHOCTH PEUICHUsT HE0OXOAMMO 3a/1aTh HAYalbHBIC U TPAHUYHBIC YCIIOBUS.
HavanpHpie yCOBHS XapaKTepuU3yIOT BCe [IBIDKEHHE B KaKOH-TO MOMEHT BpEMEHHU I,
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NIPUHUMAEMBIi 32 HaYaJIbHBIN.

U(xayato) = Uo(an/),

rae Uy(x,y) — 3anannbie (pyHKIIMU pacripeiesieHns TITyOuHbl U PacXoJ0B MOTOKa, 2 — IByMepHas
obmacte. OONacTh OMpENeNeHUs IEePEeMEHHBIX, TJ€ IMPOUCXOIUT IBHXKEHHWE TIIOTOKAa BOJIBI, HWMEET
CIIOXKHYIO TEOMETPUYECKYIO (pOpMY B Cllydae Y4aCTKOB PEK M €CTCCTBEHHBIX KaHAJIOB.

CylecTBeHHas] TPYJHOCTh B MOCTAaHOBKE IBYMEPHOM 3aJayd COCTOUT B 3aJaHUU T'PAHUYHBIX
ycnoBuidi. bysnem cumtarh rpaHuily df2 o0nacTu 2, cOCTOSIIENH U3 KUAKAX U HEMPOHHUIIAEMBIX TBEPIBIX
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(x,y) e Q,
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(10)

(11)

qacTew, T.e. dQ={dQy , dQ2.}, Ipu4IeM TN YaCTH TPAHUIIBI MOTYT COCTOSITh U3 HECKOJIBKHX JacTEH.
Ha »xuakoit yactu rpaHUIlBI 3aa€TCS U3MEHECHHE ITyOWHBI WM U3MEHEHUE PacXoja BOJIbI



hi(xay’t) = Hi(t)’
q;(x,y,t)cosa + p;(x,y,t)sina = Q;(¢), (12)

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

rae ¢i(x,y,t) m pi(x,y,t) HEU3BECTHBIC MPOJOJbHBIC U IONEPECUYHBIE COCTABISIIONINE PACXO0J0B
notoka, Hyt) wu Qi(t) - 3amaHHble (QYHKIMM W3MEHCHHS TIyOMHBI U PacxoJl0B IMOTOKa Ha
COOTBETCTBYIOLIEH KUIKOHN YacTH, o — YroJd MEXIy HOpMalu K CPaHULIE U OCH X.

Ha TBEepaoil yacTu rpaHuUIIbl 3a1a€TCS B BUJIE

A
g;(x,y,t)cosa+ p;(x,y,t)sina =0, a=(n0x), (xy)edQ, i=ln, (13)

Ouznueckuit cMmbica (12) o3HagaeT, 4YTO CyMMapHOE COCTABIIAIONIEE MPOIOJIBbHBIX U MOMEPEUHbIX
PacxomoB BOABI IO HOPMAJH K IpaHuLie OyayT paBHBIM HYJIIO.
Toraa obmas rpaHuIa 06J1aCTH COCTaBIsIET 00bEJUHEHUE TBEPABIX U )KUIKHUX YacTed IPaHULIbI.

n,. n,.
dQ =dQ, | JdQ,, dQ, =])dQ,;, 40, =|]d,, (14)
i=1 i=1

TakuMm oOpa3om, Uit MOAETUPOBAaHHUS ABYMEPHOT'O TEYCHHS BOABI B OTKPHITHIX pyciax
HEOOXOAMMO PElIUTh CUCTEMY ypaBHeHHUM (9) ¢ kpaeBbiMu ycaousmu (12)-(13).

Cucrema ypaBHEHHH (9) OTHOCHUTCS K KBa3sWIWHEHHBIM nuddepeHIMaabHBIM ypaBHCHHUSIM B
YaCTHBIX TPOM3BOJHBIX CO CIOXXHBIMUA KPAaeBBIMH YCIOBUSIMH OONacTed oIpenelieHHs] NepeMEHHBIX.
TouHoe pemenne cGOpMYIUPOBAHHOW 3aJaud HEBO3MOXKHO MOJYYUTh, MO3TOMY HE0OXOIUMO
WCIIOTh30BaTh PAa3JMYHbIE YHCIEHHBIE METOMABI [JIs MPUOIMKEHHOTO pEIIeHWs Ha OCHOBE METoJa
KOHEYHBIX JJIEMCHTOB, B KOTOPBIX HCIIOJB3yeTCS HM30IMapaMeTpuieckoe MpeoOpa3oBaHUE ypaBHEHUH M
HCTOJIb3YEMBIX (TPEYTONBHBIX M YETBIPEXYTONbHBIX) dyeMeHToB. O0macTh onpeaeneHus £ nepeMeHHBIX
pasouBaeTcs Ha N KOHEYHBIE MOJO0OJIACTH, COCTOSIIHAE W3 TPEYTOJNbHBIX WM YEeTHIPEXYTOJIbHBIX
3JIEMEHTOB.

HN3onapamMeTrpuyeckoe mnpeodopazoBanue ypaBHeHuii. BBoauM KpUBOJWHEHHBIE KOOPIMHATHI
x=x(& n), y=y(& n) n ompenenseM dIEMEHTH M30MapaMeTpUUecKoro mnpeodpasoBanus. CBSA3b MEXKAY
MIPOU3BOJHBIMHE MPE0OPa30BaHUS OMPEAEIIETCS
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WJIU B BEKTOPHO-MAaTPUYHOH opme
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CBHSB Memny HpOI/I3BO)Z[HLIMI/I HpOCTpaHCTBeHHBIX nepeMeHme C OCHOBHBIMH U
nu3onapaMeTpu4eCKuMu KOOpANHATAaMH
1 1 1 1
Xe =0, e =TT W= Yy =6 (23)
nJin
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XeVy = XpVe

B3auMOCBsI3b ¢ OCHOBHBIMH M H30MapaMETPUYCCKHMHU MEPEMEHHBIMH 3aIMIICTCS CIICTYONHM
o0pazom
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WJTU B BEKTOPHO-MAaTPUYHOI opme
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HO,[[CTB.BJ'ISICM 3JICMCHTBI H30MapaMETPUYCCKOI'0 HpCO6pa3OBaHI/I${ B OCHOBHOC YpaBHCHHUC, H
IOCJIIE HCCIIOXKHBIX anre6panquKHx HpeO6paSOBaHHﬁ noJIydYuMm CJeaAyromee BCEKTOPHO-MAaTPUYHOC

YpaBHCHHUC B KpPIBOJ'II/IHGfIHLIX KOOpAuHAaTax.
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Hanee HauanpHbie (11) u rpanuunsle ycmoBusa (12)-(13) Toxe mepeBoasATCS B KpUBOJIWHEHHEIE
koopauHaTel x=x(&, 17), y=y(& n).

IIpeodpa3oBanue 4eTHIPEXyroJdbHUKOB. [[J1 YETBIpEXYTOJbHHUKA C BEpUINHAMU (X;,);, i=1,2,3,4)
3JIEMEHTHI TpeoOpa3oBaHus OyIeM OCYIIECTBIATE O GhopMynam
X= x(§, 77) =x + (x2 - X, )5 + (x3 - X, )77 + Aén, G2)
y=& n)=y+ o =2)E+ (s - n+ Bén
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[Ipou3sBogHBIEC OMIPEACIAIOTCS IO POpPMYIIe
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O6paTtHOoe Mpeodpa3oBaHue IS YETHIPEXYTOJIHbHUKOB MOKHO TTOCTPOHUTE Ha 0CHOBE opmytsl (1),
HO TIpH peaju3aniui MOXHO 000MTHCH U 0e3 IBHOTO BHIa 00paTHOTO MPeoOpa3oBaHusl.

I[Ipeodpa3oBanue TpeyroabHUKOB. J[Ji1 TpeyroibHUKA ¢ BepIIUHAMU (X;,y;, i=1,2,3) 3IeMeHTHI
npeoOpa3oBaHus 0 METOy OUITUHEHHOTO TPe0Opa30BaHUI HMEET BT
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Oo6parHoe npeoOpa3oBaHue K (2) UMeeT BUIT
£= (J’3_Y1)(x_x1)_(x3_xl)(y_yl) 5= (J’2_yl)(x_xl)_(xz_x1)(y_)’1) , (37)
(J’3 _J’1)(x2 _xl)_(xS _xl)(y2 _yl) (yz _)’1)(x3 _xl)_(xZ —xl)(y3 _)’1)
ng _ (J’3_)’1) %:é _ (x3—x1)
Ox ' (J’3_J’1)(x2_x1)_(x3_x1)()’z_%) oy g (y3—yl)(x2—xl)—(x3—xl)(y2—yl)
al= _ (J’s—)’l) al= _ (xz_x1)
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YucaenHslii MeToa pelieHus. B xadecTBe anropuTMa YHMCICHHOTO pelIeHUs ypaBHeHUs (26) c
TPaHUYHBIMU YCJIOBHMSIMH HCIIOJIB3yEM METOJ KOHEYHOIO 3JIEMEHTa Ha OCHOBE CXeMbl [ anmepkuHa-
ITetposa [6, 7]:

1. O6nacTh ompeneneHus {2 MepeMEeHHBIX pa3ouBaeTcs Ha N KOHEUHBIE TO001acTH
Q;(i—1, 2,..., N (HanipuMep, HEMPABIWIbHBIE TPEYTOJbHUKH M YETHIPEXYTOIbHUKH, UMEIOIINE TIIOMIATH

OJHOTO TIOPSANKA) TaK, YTOOBI L]j Q, QNQ:=0, npu iA W TepexoguM K H30MaAPAMETPHICCKUM
i=1
KOOpIWHATAM, UCITOIB3YsI OMIIHHEHHOE ITpeoOpa3oBaHue;
2. Beibupaem 6asucel {¢;(&n)}f u {yi(&n)} - st nogobnacreit O, ;
3. Bazucel s 3MEMEHTOB BBIOMPAIOTCS W3 YCIOBUW aNMpPOKCUMAIIMH, HAIpUMEp, IS
TPEYroJabHOTO SJIEMEHTA - IMHEHHAS annpoKCHMAIIHS |
4. Bropoii 6a3zuc {y;(¢,n)} BeIOHpaeM Kak XapaKTePUCTHIECKYIO0 GYHKITHIO 00macTa O;:

I, xyeQ,
w.(&n) = (38)
0, xy)eQ,.

5. Ilpubnmxennoe pemenue V(<& y, t) UETCA B BUIC

n!

V/(Ent) = §Q§(t)co,f & 1) (39)



B (t), L..n!

1

rac Q:(t): plfl (t), Lyn,j - BCKTOp-MaTpulia HECU3BCCTHBIX KOS(I)(bI/IL[I/ICHTOB 1 KOJIHU4YECTBO

pr(t), 1,..n/

(hYHKIIMH B ammIpOKCUMAITUAX 3JIEMEHTOB 00JIACTH OIPENEIICHHS TIEPEMCHHBIX U ¢;(¢,#) — THHEHHbBIE WITH
KBaJIpaTH4YHbIe O0a3ucHbie QYHKIUU HAa TPEYTOJIbLHUKE U YeThIpeXyroiabHuke [3,4].

6. Ins onpenenenus koddduuuentor Qf(t) BO BHYTPEHHHX TOYKAX OONACTH ONpEICICHUS
[IEPEMEHHBIX UCIOJIB3YETCS CHCTEMa yPAaBHEHUI

ov’ OV’ OV’ 4 .
6t+A§77(Vj)a§+B§77(Vj)a77+D§77(V1)’ v, ,]—],2,...N (40)
501058
ov/ \ov? \ov? .
Aj 7+Af77(vf)a—§+B‘5’7(VI)E+D5’7(V1) dw; =0, j=l..N, (41)

TAe (4, v) CKansipHOE POU3BENECHHUE.

7. Ilo 3amanabIM KpaeBbiM yciaoBusaM (12) — (13) cocTaBistoTCsS NOMOJIHUTENbHBIE YPAaBHEHUS IS
HEU3BECTHBIX IPAHUYHBIX TOUEK;

8. I[loacTaBnsst pemieHUss B YpaBHEHHME W BBIUMCIAA UHTErpansl B (41), moaydyuM MaTpUUHYIO
CHUCTEMY HEJIMHEHHBIX OOBIKHOBEHHBIX IU(EpEeHUUANTbHBIX YPaBHEHHH Ha KaXXAOM y3J€ 3JIEMEHTa,
UCIIOJIB3Ysl METOJ KBa3WINHEAPHU3aLUH, 10JIyYUM

J
%+G{Fg(Q{)= U/ j=1..N,
rae G'u U - BekTophl K03((DUIHEHTOB, TIOTyYaeMbIX B PE3yIbTaTe YUHCIEHHOIO HHTETPUPOBAHHS.

9. Pemast nony4eHHyI0 CUCTEMY MaTpU4HBIX 1u((epeHINATBHBIX YPaBHEHUH Ha OCHOBE
KOHEYHO-Pa3HOCTHOTO METOJIa, MoMydnM GyHKImK Q/ (¢) 11 BCeX y3/I0B CETKH, Jajee Mepexos K
OCHOBHBIM [IEPEMEHHBIM C TIOMOLIBI0 00PaTHOTO U30TMapaMEeTPUIECKOro MpeoOpa3zoBaHmsl, MOIYyIUM
OKOHYATeJIbHOE pEIICHUE.

10. Jamee myHKTHI 6-9 anropuTMa IMUKINICCKH TOBTOPSIIOTCS IS TTOCIEAYIONINX IIIaroB 110
BPEMEHH.

BrlenpuBeseHHBI QJITOPUTM PEaJN30BaH B BHAE NPOTPAMMHOIO KOMILJIEKCA U IMPOBEAEHO
MOJIETIMPOBAaHUE HEYCTAHOBUBILIEIOCS ABM)KEHUS BOJABI B OTKPBITHIX PyCiIax Ha MOJEJIBHBIX IPUMEpaXx.

Ilpumep 1. TIpsMOyTONBHBIA yYacTOK pyciia KaHama (puc. 1) co mmopod B mpaBOd 4YacTH IO
TeueHuto notoka. IlapameTps! npsimoyroasHoro pycna no mupune 50,0 M, a mo anune 1000,0 m. Pycno
pa3douto Ha 1960 ueTHIPEeXyroJbHBIX 3JEMEHTOB, IPHUMEpHAas IUIOMAAb KaXKIOI'O YEeThIPEXYTOJIbHUKA
paBHa 25 kB. M, ykioH kaHana 0,00001, ormeTka 1Ha B KOHIle KaHamna Osb11a 4,0 M.

HavanpHble ycnoBus NMPUHATH M0 BCEMY PYCIy pacxoJaMH BOJBI PaBHBIMH HYJIO U OTMETKa
BOAHOH IMOBEPXHOCTH B KOHIE KaHasa Obuta paBHa 5,0 M, T.e. B pycie Oblia crosidas Boga. Ha TBepasix
BEPXHUX U HIDKHUX TPaHHUIAX IPHUHATHI YCIOBMS PAaBEHCTBA HYJIO pacxoAa BOJbI 110 HOpMaJIU K OopTy
KaHana.

B kadecTBe I'paHMYHBIX YCIIOBHI B JIEBOH CTOpPOHE HPSIMOYTOJILHOTO KaHala MPHUHATA XUAKas
IpaHKIIA C MOCTOSHHBIM PACXOOM BOJBI PABHBIM 6 M’/C, a B IIPaBOii YaCTH y4acTKa BEIOPAH MOCTOSHHBIM
TOPU30HT BOJBI paBHbIH 5,0 M.

C MoMeHTa HavaJla YHCJIEHHOTO 3KCIEpUMEHTa BoAa C MPaBOi IpaHUIBl pABHOMEPHO MO IIMpPUHE
HAaYaja MOCTYHATh PACXOJOM BOIBI 6 M’/C M HAYANMCh M3MEHEHHs MMapaMeTpoB BOAHOTO moToka. Ha
puc. 1 a, 6 u ¢ moKa3aHbl MIOPHI CKOPOCTEH B pa3IWYHble MOMEHTHI BPEMEHH IIOCJIe Hadaia Ipolecca
yepe3 120 cexyna. B neBoif wacTu puCyHKOB IpPUBEAECHBI IIKajbl IJIsI CKOPOCTEH BOJHOTO moToka. M3
PUCYHKOB BHUAHO, KaK [0 BPEMEHH M3MEHSIOTCS SMIOPBI CKOPOCTEH BOAHOIO MOTOKA MO AJMHE U LIMPUHE
U BUJIHO, KaK U3MEHAETCS] BOAOBOPOTHASI 30HA 3a IIIOPOM, KOTOPas C TEUEHUEM BPEMEHH U3MEHSETCS 110
JUTHHE.

(42)
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Ilpumep 2. llpsSMOyTONBHBIN y4acTOK pycia (pHC.2) C TMOCIEAOBATENBHO pPACIOJI0KEHHBIMU
OJIHOCTOPOHHUMH IITIOPAaMHU B MPAaBOH YacTH MO TEYCHHIO MOTOKa. [lapamMeTphl mpsMOyroiabHOro pycia,
HavalbHbIE, FPAHUYHbIE U ApyTue yciuosus ananorudyusl [Ipumepy 1. Ha puc. 2 @, 6 u ¢ moka3aHbl SIIOpPbI
CKOPOCTEH B pa3iIMYHble MOMEHTHI BpEMEHHU MOociie Hayana mporecca yepe3 120 cexyna. B meBoii wactu
PUCYHKOB IPHUBCACHBI INKaJIbl IJIA CKOpOCTeﬁ BOJHOTI'O IIOTOKA. J4 k] PUCYHKOB BH/JHO, KaK II0 BPEMCHHU
HU3MEHSAIOTCS SIMIOPHl CKOPOCTEH BOJAHOTO MOTOKAa MO JJIMHE W IIUpHUHE. BomoBopoTHas 30Ha 3a MIMOpPOH
IUISL 3TOTO CIy4asi HOYTH OTCYTCTBYET.

Ilpumep 3. 3urzaroobpazHoe MpAMOYToNbHOE pycio peku (puc. 3) mupuaod 30 M, mIHHON
400 M. Pycimo pazouro Ha 600 dYETHIPEXYroJbHBIX JJIEMEHTOB, MPUMEPHAs IUIOIMIAb KaXI0TO
4yeThIpexyroyibHuka pasHa 15 mo 30 kB. M, ykinoH kaHaina 0,0001, orMeTka gHa B KOHLE KaHama Oblia
5,0 m.

HauanbHbie YCJIOBUA 1O BCEMY PYCIY HPUHATHEI TaKHUE, YTO pacXoJ BOJbI paB€H HYJIIO U OTMETKaA
B KOHIE yuacTka 6,0 M. Ha 1paBoii xuaKoii rpaHuIe 3a1al0TCa U3MEHEHHs pacxoaa Boasl 10 m’/c, a Ha
JIEBOH JKUAKOW rPaHULEe U3MEHEHHUSI OTMETKU CBOOOAHON MOBEPXHOCTH BOJBI, PaBHOH 6,0 M.

C MOMeHTa Havajia YMCIEHHOTO SKCIIEpUMEHTA BOJia C MPaBOH TpaHHUIIBI PABHOMEPHO IO MIMPUHE
HAauana MoCTYNaTh PacXoioM Boxbl 10 M’/c M HAayamMch M3MEHEHHMs IApaMeTPOB BOAHOrO moToka. Ha
puc. 1 a, 6 u ¢ mokazaHbl SMIOPBI CKOPOCTEH B pa3jMYHbIE MOMEHTHI BPEMEHHM IIOCJE Hadaja Ipolecca
yepe3 100 cexyHna. B yeBoil 9acTH PpUCYHKOB MPHBEACHBI IIKANBI I CKOPOCTEH BOAHOTO MOTOKa. M3
PUCYHKOB BUAHO, KaK IO BPEMCHHU U3MCHAIOTCA SIIOPLI CKOpOCTefI BOIHOTO IMOTOKA MO JJIMHE U HIUPUHE
U BUJHO, KaK MaKCHUMaJIbHbIC 3HAUYEHUSI CKOPOCTEH MPUXOASITCS Ha N3TMOBI 3Ur3aroo0pa3Horo pycia, a Ha
rop6ax 3ur3aroo0pa3Horo pycia UMEIOT MUHUMAJIbHBIE CKOPOCTH.

Scalar

vmax =0,561 t=100 ¢

vmax =0,561 =200 c

vmax =0,561 =300 ¢

Puc. 3 - Yuacmox npamoyzonvnoeo 3uezazo0opaznozo kanaia

Taxkum 06pa30M, Ha OCHOBC MOJCJIUPOBAHHA IJIAHOBOI'O HEYCTAHOBUBIICTOCA ABUIKCHHS BOJLI B
OTKPBITBIX pYyCJIaX IO OINMCAHHOMY BBILIC aJITOPUTMY U IMPOrpaMMHOI'0 KOMIIJIEKCAa MOXHO ONPEACINUTD
HU3MCHCHUA OCHOBHBIX IMapaMETPOB BOJHOI'O ITIOTOKA B IMPOCTPAaHCTBE U BO BPEMCHHU U CBSI3aHHOW C HUMH
AUHAMUKU MIEPEXOAHBIX MPOLUECCOB BOAHBIX PECYPCOB.



PazpaboTka cuCTEMBI MOJETHPOBAHHS HAa OCHOBE METOJIOB KOHEYHOTO »JJeMEeHTa MJaeT
BO3MOXXHOCTH OIICHHTh KA4eCTBEHHBIE M KOJHWUYECTBEHHBIE WM3MCHEHHUS MapaMeTpPOB IOTOKA BOIBI TIO
IJIUHEe W IIHPUHE pyclla, a TakKe TIMO3BOJSET ONPENEIUTh NPOEKTHBIC MapaMeTphl 3aIlUTHBIX,
PETYIUPYIOMINX COOPYKEHHI BOAHOTO MOTOKA U YIYUYIINTH IKCILTyaTaI[MOHHBIE TTApaMeTPhl UMEIOINXCS
TUIPOTEXHUYECKUX COOPYKEHUH.
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TIME SEQUENCE ANALYSIS OF ARAL SEA USING
LANDSAT IMAGERY

Z. Gafurov
(IWMI — Central Asia)

This research aims to analyze water surface dynamics of the Aral Sea in Central Asia which has lost
enormous amount of surface area in the last few decades. The data for this purpose was obtained from remote
sensing, particularly from Landsat data which provides high resolution images of earth surface observation. The
remote sensing images were prepared for 7 different years and from these images water surface was delineated
using supervised classification methodology. Using the classified images, it was then possible to carry out change
analysis of Aral Sea starting from 1973 to 2013. The results of this study show how the Aral Sea surface lessened
during different time periods. In general, for whole period between 1973 and 2009 the Aral Sea lost about 86 % of
its surface than in 1973. In 2010 water flew in to Aral Sea as a result of snow rich year and dam over spilling in
Kazakhstan. The results of this study may be a great use to decision makers or scientists who deal with Aral Sea
and its consequences after it has lost huge surface area.

Key words: Aral Sea, Change analysis, Classification, Landsat

Aral Sea crisis is one of the disasters which have lost its huge amount of water. The Aral Sea was
the fourth largest inland water body in the world before 1960th (Macklin and Aladin, 2008). It started to
lose its water volume after the extension actions of cotton fields in Central Asia started during the Soviet
time. As a result of agricultural extension, the sea surface of Aral Sea was reduced enormously that it
impacted even local climate in the region. After about 1980s, the negative consequences of Aral Sea
shrinkage were clearly visible. Figure 1 illustrates two satellite images of the Aral Sea that qualitatively
show the amount of water lost in Aral Sea between these two time spans. From this point it is clear that
the policy of Soviet Union did not think about the consequences of Aral Sea and now. This study focuses
to make specific analysis which will demonstrate and show the surface changes of Aral Sea for seven
years over past periods. The change dynamics illustrated in this paper will help us to better understand
what the size of Aral Sea was in fact in the past and how the sea dynamics developed with time. It is of
advantage to have Sea dynamics analysis in order to make proper analyseswhich can make some possible
changes of Aral Sea in the future. Since the glance of the world headed to save the Aral Sea and also
because of present harmful situation of Aral Sea was a great challenge to the author in carrying out this
study which should also act as a supportive material that will be serving for saving the Aral Sea and
develop sustainable water management practices in this region.Aral Sea is located in central Asia and



covers the area in two of Central Asian countries namely Uzbeksitan from the south and Kazakhstan from
the north part of the Sea. It has two major inflow rivers which are Amu-Darya in south west and Syr-
Darya in north east. The Aral Sea itself is a closed sea which has an inflow from above mentioned rivers
and no outflow as a river. The water balances of the Aral Sea consists inflow from two rivers and outflow
as evaporation or infiltiration. Thus, those two inflowing rivers act as equalizer of the Aral Sea with
respect to its water surface, water quality and salt concentration.

1987 2010

Fugure 1 - Aral Sea changes in two time span

Purpose of the study

The main objective of this study is to do sequential change analysis of the Aral Sea. The analysis
will be made on the basis of water surface area calculations for different years. Remote sensing data was
available to carry out this study.

Materials

Remote sensing information namely Landsat data was used to calculate surface area of Aral Sea.
The Landsat data was obtained from United States Geological Survey (USGS) webpage. A good amount
of data can be downloaded without any cost merely for the purpose of research. The temporal resolution
of Landsat data is 16 days and the spatial resolution is 30 meters. The data used in this study has an
interval of between 8 to 14 years. Available data for most recent years was also downloaded to check the
change in recent years and current condition of the study area. The swath of one Landsat image is about
185 km which does not cover the entire Aral Sea surface. Therefore several images are required to
completely cover the study area of a particular year (USGS).

Methods

In most cases human eyes automatically recognize the type of land belongs to which
class, but in order to recognize these patterns in computer system it is necessary to train software
to differentiate the spectral response of pixels in a meaningful way. Supervised classification
technique was applied to this study. Supervised classification, samples of the different land cover
types in an image are taken before hand. These samples are also called “Training sites”. Each
sample has a statistical data and has a spectral signature. These signatures are compared with
available spectral signature libraries. The sample having similar signature to a certain land cover
is then assigned to that class.

Figure below illustrates how the classes are sorted into land cover types.
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Figure 2: Steps in supervised classification

Methodology that is implemented in this work is described in steps. Majorapproach of this work
was to apply supervised classification for extracting features from satellite images with satisfactory
results. Methodology is a framework that allows humans knowledge to progress. Therefore methodology
implemented in this research was divided into four main parts by analyst consisting of several sub parts.
Following diagram shows these major portions as they feed one another.

Area caloulstion

Data Preparation Classification SXRE
water body

From following diagram one can see all pixels of different classes in band two at x-axis
and band four at y-axis.

Above shown scatter gram illustrates the combination of band four and band two and the
reflectance of samples in these bands. It is important to select bands for visualization of images
that have minimum correlation between them.

Result

Classification was done for all image mosaics. These classification results show how the
changes took place over past periods and help to make some analysis. Figures below illustrate
the area-calculated result for different years.

Images below illustrates the area calculated for each classified year. These numbers show
that there is enormous water surface area lost since 1973. Different colors have been used for
each year’s water and the blue color is the water that currently exists i.e. September 2013.

Conclusion

The aim of this study was to delineate water surface of Aral Sea for different time spans
using publicly available Landsat Data. The results gave clear water surface values for different
years. Through this study it was possible to demonstrate that one can clearly demonstrate water
dynamics in seas or lakes. Using automatic classification tools, it was possible to delineate water
surface for different years clearly. The results of such study can be well used to better understand
the behavior of the Aral Sea to different water availability scenarios. The software such as Erdas
Imagine of ArcGIS is a powerful tool to carry out such analysis and to visualize all the changes
clearly in the map. The illustrations of water surface change in different years in this study can
be very important in demonstrating the Aral Sea crisis in different sectors and at different level,
internationally and nationally.
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Figure 3:Complete workflow
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Figur 4 - Results
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CLIMATE CHANGE AND REFERENCE EVAPOTRANSPIRATION (ETo)
FOR WATER REQUIREMENT ANALYSES UNDER DATA LIMITED CONDITIONS
IN FERGANA VALLEY

Z. Gafurov
(IWMI — Central Asia, Consultant on Remote Sensing and GIS)

Climate change occurring enormously during last decades, and the weather is warming up globally which
is affecting for decreasing amount of glaciers and snow covered areas, which is leading to decrease amount of
water for the future and increase water issues. Climate change is one of the factors that influences to the water
resources and makes a variability of surface water availability year to year. As evapotranspiration is a part of
water balance it is a key element for water management and irrigation performance. Reference evapotranspiration
(ETy) can be computed using different methods, and these methods are selected according to availabilityof data for
a specific study or region. ET, estimation in this study was computed using global climate model data (REMO
GCM) for the period of 1961 — 2100 hundred and forty year time span. This data contains Maximum temperature,
Minimum temperature and Mean temperature. For this paper Hargreaves — Samani (Hargreaves-Samani) method
was used to compute reference evapotranspiration which requires minimum meteorological data and the data
available at our hand is enough to calculate ET,. The temperature data shows slightly increase of Temperature for
the future Figure 1. The purpose of this study will be to calculate ET, for the future to see how ET, rate is changes
in the future. The result can be a basis for future water management and water allocation within regions and water
users association.

Key words: Fergana valley, Reference Evapotranspiration, Climate change, Water
requirement

Introduction

Water has always played an important role for human being, for the life and for our
beautiful environment. Water resources in Central Asia are very much important for many
sectors and it is the most important limited natural resource. With the increase of Central Asian
demography and potential to climate change, increasing researcher focus for new water
conserving methodologies to ensure the life for tomorrow’s generation in this region.
Evapotranspiration is one of the starting methods to quantify water requirement at a different
scale. Estimation of reference evapotranspiration (ETO) is vital important for water cycle and
irrigation engineering to water requirements over a large or small area (Droogers et.al). As water
becoming key resource that needs to be measured accurately and ET, calculation can be
considered as one of the initial steps for water resource management, water allocation and
environmental assessments to the region. (Suat Irmak et.al). Fergana valley was chosen as a
study area in this paper due to the fact of trans boundary water issues in the region where
Fergana valley is located in three former soviet union countries and topographical location is in
the middle of surrounding mountains at different (figure 2 and 3) Climate of study area is dry
and warm and the temperature reaches up to 20 0C already in March (Wikipedia).



Temperature chart

Temperature change over 2001 to 2100
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Figure I - Temperature change illustration from 2001 to 2100

Study area

Figure (2) Geographical location of Study area Figure (3) 3D view of Study area

Materials and methods

Dynamically downscaled climate daily data with spatial resolution of 18 km at 206 points
(figure 3)were obtained from Wurzburg University in Germany and used as an input for this
study.

Reference Evapotranspiration was calculated by the formula of Hargreaves-Samani
equation

- this method requires minimum data for computation of ET

- maximum and minimum temperature and extraterrestrial radiation are only input variablies

ET, =k, -RA-\(T, -T,.) (T, +17.8)

mean

RA=0.0023- 24:60 G.d, - o, - sin(p)-sin(5) + cos(S)sin(w, )]
T
RA-Extraterrestrial radiation [0.408 mm] O — Solar declination
G, — solar constant @ — latitude
d; — inverse relative distance Earth-Sun J — Julian day

d =1+0.033co] 2Z.J S5 =0.409 sin(z—” J- 1.39}
365 365



Figure 4 illustrates the locations of meteodata points with coordinates

Real ETy is obtained using measurement tools so called Lysimeter (Lysimeter). When
ETyis unknown or not available from measurement tool than comes to use necessary equations
and methods to calculate reference Evapotranspiration. In most cases Penman
Monteith(Droogers et.al) was recommented to use as a best method foe estimating ET,. Since
penman monteith has relatively high data demand Hargreaves method motivated to apply for this
study as an alternative approach where it requires only temperature data.

Results
ET Reference 2010 ET Reference 2100
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Figure 5 shows avarege ETychange for two time spans, 2010 and 2100,
Conclusion

As it is illustrated the temperature is for the future is slightly increasing and
correspondingly the result of ET calculation approves increase on the Et as well. That means if
ET continues to increase then water demand in the future will also increase, which is a challenge
by itself, so water allocation within region has to be in major focus to consider in the future and



use water more efficient and sufficient.

Graphic of reference Evapotranspiration change over 100 year period
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Figure 6 - illustrates the annual changes of ETystarting from 2001 to 2100
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NCNoJIb3OBAHUE MOAEJNIN WEAP ANnA OUEHKU BITUAHUA
M3MEHEHUA KITMMATA HA NOTPEBHOCTb B BOOHbIX PECYPCAX
PEK CbIPOAPbA U AMYOAPDBA

M. Ilynkapu, X. Hopacumos, A. Kapumoe
(Qunckas Koucanmuneosas epynna, IWMI)

The goal of this research is a development, calibration and evaluation of the hydrological model for the
lower reach of the Amudarya and Syrdarya rivers, which also includes different scenarios of the assessment of the
impact of climate change on water availability. These rivers are transboundary, which leads to the need of sound
assessment of water availability and demand in future under the conditions of uncertainty related to the climate
change. This study applies scientific approach to assess the current and future water availability and demand. The
WEAP (“Water Evaluation and Planning”) modeling framework, which allows applying an integrated approach
for water use planning, was used in this study. The model used dataset developed during modeling of the water
inflow originated from the upper watershed. Cryospheric —hydrological model was developed which modelled all
major processes in the spatial scale of 1 km’ and daily temporal. The model is based on modeled river flow data
until 2050, obtained from Global Circulation Models. Model validation indicated high reliability of the outputs.
The results of the study show that modelled total annual volume of the river flow in the lower reach will reduce by



22-28 % in the Syrdarya River and by 26-35 % in the Amudarya River until 2050. Significant flow reduction (45 %)
is expected during summer months in the both river basins. The annual water demand by 2050 will increase by 3.0-
3.9 % in the Syrdarya River basin, and by 3.8-5.0 % in the Amudarya River basin. Annual unmet demand in the in
the Syrdarya River basin will increase from currently 8,8 % to 31,6 - 39,7 % in 2050, and in the Amudarya River
basin from 24,8 % to 45,8 - 54,5 %.

Llenvio Oannoul pabomwi ssensemcs pazpabomka, KaiubposKka U OyeHKa 2uopolocudeckol mooeau OJis
Hudchux meyenuil pex Amydapvsi u Culpoapss, @xkuiouaowjell pa3iuyHvle CYEeHApuu OYeHKU GIUSHUS USMEHEHUS
KAUMama ua oopazosanue 600HbIX pecypcos obeux pex. dmu pexu sSGIAI0MmMcs MPAHCZPAHUYHBIMU, YMO NPUBOOUM K
HeobX00UMOCmU NPABUTLHOU OYEeHKU 00beM0o8 800bl IMUX peK 8 Oyoyujem u NOmpeoHOCmuU 6 B0OHBIX Pecypcax 6
VCI08UAX UMeHeHUs Kiumama. B pabome 6vin npumenen HaAyuHblil N00X00 K OYeHKe 00CMYNHOCMU U NOMpeOHOCmU
6 800e, KAK 8 HACMOoAWULl nepuoo, maxk u 6 6yoywem. Modenuposanue npouzgoounoce ¢ cpeoe WEAP («Cucmema
OYeHKU U RNIAAHUPOBAHUS BOOHLIX PECypco8»), NO360IAI0WeEU OCYWeCmEIamb UHMEeZPUPOSAHHbBIIL NO0X00 K
NIAGHUPOBAHUIO UCHOb30GAHUSL BOOHBIX pecypcos. B moldenu OvLiu uUCnonb3068ambl OanHble, NOLYYEHHbIE NPU
paspabomie cyenapues nPUmMoKa 00bl U3 BEPXHE20 MeYeHUs peK 6 HujicHee. /s paspabomku 0aHHO20 CyeHapus
ObLLA UCNONBL30BAHA KPUOCHEPHO-2UOPONOSULECKASE MOOELb, MOOETUPYIOUds 6C€ OCHOBHbLE NPOYECChl 8 MACUMAabe
1k’ u umerowan epemennoe paspewenue 1 Oenv. Modens ochoswiéanacs na Oanmnvix I106anbHbix Modeneil
yupkyaayuu (I'ML]) ona modenuposanus obpasoganus peunoco nomoka 0o 2050 2. Oyenxa npocHo3a mooenu
NOKA3aNa 8bICOKYI0 00CMOBepHOCmb. Pezynbmamul nokaszvieaiom, umo CnpocHO3UpOBaHHbIN 00Wull 00bem
20008020 CMOKA 8 HUMCHeM meyenuu cokpamumcs Ha 22-28 % no p. Ceipdapes u na 26-35 % - no p. Amyodapos k
2050 200y. 3nauumenvnoe ymenvuienue cmoxa (45 %) osxcudaemcs 6 meuenue 1emuux mecsiyes ¢ 0boux bacceinax
pex. Esicecoono nompebnocmo 6 600e k 2050 200y 6 6acceiine p. Coipdapos yseruuumces Ha 3,0-3,9 %, 6 baccetine
p. Amyoapeu - na 3,8-5,0 %. EocecoOnas neyoosiemeopeHHas nompednocms 6 baccetine p. Colpoapvsi yeeaudumcs
¢ 8,8 % 6 Hacmoswee epems 00 31,6-39,7 % 6 2050 200y, 6 bacceiine p. Amyoapvu ¢ 24,8 % 0o 45,8-54,5 %.

BBenenue. llenpio gaHHOW pabOTHI sABISETCS pa3pabOTKa, KaIMOpPOBKA U OIEHKA
TUAPOJIOTUYECKOW MOJENU [JIsl HWKHUX TeUeHUHW pek AmMygnapsu u Celpapbu, BKIIOYAOLIEH
pas3IUYHbBIC CIICHAPUU OLIEHKH BIUSHUS U3MEHEHHUs KiMMaTa Ha oOpa3oBaHUE BOJHBIX PECYpPCOB
o0oux pek. OTH peKdu SBIAIOTCA TPAHCTPAHUYHBIMH, YTO NPHUBOJUT K HEOOXOAMMOCTH
MPaBWIBHOW OIIEHKH 00BEMOB BOJBI 3THX PEK B OyAyIIeM U MOTPEOHOCTH B BOJHBIX pecypcax B
yCIIOBUSIX H3MEHEeHHs KiuMmara. B pabore OblT1 NpUMEHEH HAy4YHBI MOAXOJI K OICHKE
JOCTYITHOCTH Y IOTPEOHOCTH B BOJIC KaK B HACTOSIIHIA MTEPHOI, TAK U B OyIyIIeM.

Metoabl. B nannoit pabore Owbuia mpumenena monaenb WEAP («Cucrema omneHku u
IJTAHUPOBAHUSI BOAHBIX PECYPCOBY), MO3BOJISAIONIAS OCYIIECTBIISITh HHTETPUPOBAHHBIN MOAX0T K
IUTAHUPOBAHUIO MCIOJb30BaHUsA BOAHBIX pecypcoB (Raskin u ap., 1992). B moxmenu Obuin
HCTIOJIb30BaHbl JIaHHBIC, TIOJIYYEHHBIC MPU Pa3pabOTKe CIIEHAPUEB MPHUTOKA BOJBI U3 BEPXHETO
TeyeHus: pek B HikHee (Immerzeel u np., 2012). Jng pa3paOoTKu AaHHOTO ClieHapusi Oblia
HCTIOJIb30BaHA KPHUOCPEPHO-THAPOJIOTHYECKAsT MOJEIb, MOJEIUPYIONas BCE OCHOBHBIC
mporeccel B Macmrabe 1 KM° M UMerowas BpEeMEHHOE paspemieHue | perb. Mojgenb
OCHOBBIBAJIACh Ha JaHHBIX [ 7oOaneHbIX Momenel 1upkyiasiuun (I'MII) ans monenupoBaHus
obOpasoBaHus peuHoro noroka ao 2050 r.

MonenupoBanne B cpene WEAP BkiouaeT pacdyeT moTpeOHOCTH B BOJIE€, BOAONOAAYY,
OTTOK, MH(MHUIBTPALIUIO, IBAMOTPAHCIUPAIUIO U ApP. IPH U3MEHSIOMUXCS TUIPOJIOTHUCCKUX U
aJanTalMOHHBIX CIICHAPHUAX. AJANTallMOHHBIE CIICHAPUU IO3BOJISIIOT OIICHUTH BECh CIEKTP
OTIIUI yIpaBJICHUS U Pa3BUTUS BOJHBIX PECYpPCOB, IPUHUMAS BO BHUMaHUE MOTPEOHOCTH B BOJE
MHOTOYHUCJICHHBIX, B TOM YHCJIE KOHKYPUPYIOIIUX, BOJOIOIb30BaTEICH.

luaponormyeckass Moaens pa3paboTraHa B eXeMecsuyHOM Macmtabe st Tpex
uHTEepBaNOB: OaszoBas cutyarus (2001-2010) u wHa Oymymee (2021-2030 u 2041-2050). s
KKJOTO W3 3THX HHTEPBAJIIOB OBbLI PacCYUTaH OJHMH TOJ, SIBISIONIUNCS pernpe3eHTaTUBHBIM,
MyTeM OCPEIHEHUs JAaHHBIX ECATUIIETHETO nepuoa. Moaens Obl1a oTKannOpoBaHa Ha OA30BBIM
nepuoa 2001-2010 rr. B Mozenu Obuin ompeneNeHbl pa3iMyHbIE MIIOMIAAN C MOTpeOJIeHUuEM
BOJbI Ha CEIbCKOE XO3SAWCTBO M KOMMYHAJIbHBIC HYXIBI. JlaHHBIE TI0O BOJOXpaHHUIIUIIAM,
3eMJIETIONb30BAHUI0, AeMorpadguu u 1p. nias nsatu ctpaH CpeaHeil A3uu ObUTM TOJYYEHBI C
noprana www.cawater-info.uz. Kpome Toro, B monens WEAP Obuid BKIIOUEHBI JTaHHBIE IO
BOJHBIM pecypcaMm, 0Opa3yromuMmcs B HIDKHEM TedeHuH pek. Jlis 3Toro Obuin onudpoBaHbI
BOJIOPA3/ICIIbl, COBIMAIAIONINE ¢ 30HAMH MMOTpedsieHust. [ 3TUX BOJAOpa3IesioB ObLIU IMOTYyYCHBI
CpeIHEeMECSYHbIC 3HAUCHUSI TEMIIEpaTyphl U OCAJKOB, IPU MOMOIIN KOTOPBIX OBLIU pacCUUTaHbI




noctymampomas  Bojga (¢ ocaikaMM) M JBaNOTPAHCHHMpAIHUs C  HCHOJIb30BaHHEM
MoaudunupoBannoro metojaa Hargreaves (Droogers and Allen, 2002):

ETpeq = 0,0013 * 0,408RA * (T, + 17,0) * (TD — 0.0123P) *7

rae RA — nmocrynaroiiee BHE3EMHOE U3JIyUeHUE (MI[)KM'Qd", T, —cpeansas Temneparypa, TD - pa3HOCTSb
teMiepaTyp (Tyaxe — Tyun) ¥ P — BXOISIIIME OCAaTKH.

Jlnst mpoBeJeHus pacueToB CPEAHEroJ0BOE MOTpeOJieHHEe B KOMMYHAJbHOM XO3SIHCTBE
OBUIO MPHHATO B pasmepe 70,8 M° Ha Aylly HACENEHWs s BCeX NSATH cTpaH. IIpw 3TOM
s dexTuBHOE BosONOTpeOIeHNE OO PUHATO B pazmepe 10 %, o3nauaromiee, uto 90 % BoJbI
BO3BpAIIACTCS B BOJOXO3WCTBEHHYIO CUCTEMY U B JajJbHEHIIEM MOXET ObITh UCIOJIB30BAHO B
HIDKHEM TEYCHUU. 3EeMJIENOJIb30BaHMEe OBUIO TOACICHO Ha 8§ KaTeropui (XJjomok, ¢ypax,
KyKypy3a, caJbl, 3epHOBble, OaxueBble, kaprodens). Koadpduumuent »sddexkrusHocTH
WCIIOJIb30BAHUS BOJIbI B CEJIbCKOM X03iCcTBE ObLI MPUHAT Ha ypoBHE 90-95 % ,COOTBETCTBEHHO,
JUISL CENTbCKOXO3SMCTBEHHBIX BOAOMIOTPEOUTENCH BEpXHETO U HIDKHETO TeueHus. B Mozensb Taxxke
ObLIM BKJIIOYEHBl M KpPYIHBbIE BOJOXPAaHWIMINA Ha OOEHUX pEKax, BXOJHBIMU JAHHBIMH [JIS
KOTOPBIX IIOCIY>KWIM JaHHbIE, IOJy4YEHHbIE NpU ucnonb3oBaHuu ['MII. ExenHeBHBIN NPUTOK
opu1 ycpennen Ha mnepuoa 2001-2010 rr. KammbpoBka Mojenu Ha 0a30BYH0 CHTYAIUIO
OCYIIECTBIISIIACHh OTACNIBHO JUIsI KaXIOoro OacceiiHa Ha OCHOBE JAHHBIX IO CEMH KPYIMHBIM
BOJIOXPaHWJININAM, a TaKXe JAaHHBIX IO TPUTOKY BOJBI B ApajabCKOe MOpE, MOJTYYEHHBIX C
noprasia www.cawater-info.uz. Pe3ynbTaThl KanmuOpoBku Ha 0a30BBIM mepuon s OacceliHa
o0enx peK MOKa3ajlu BBICOKYIO CTENEeHb IOCTOBEPHOCTH MOJAeNW (MOKa3aHoO Ha puc. 1 Ha
npumepe TysMyroHCKOTO Bojaoxpanmiumia). [loMumMo kaauOpoBKHM MOJENH MO JAaHHBIM CTOKa
BOJIOXPAaHWJINI OBLIM HMCIOJB30BaHbl JaHHBIE 1O CTOKY BOJBI 00€MX pEeK B ApalbCKoe MOpe.
3aMepeHHBI M CMOJCIHUPOBAHHBIA TOJOBOM MPUTOK BOABI B ApalbCcKoe MOpEe B TEYEHHUE
6asoBoro mepuoga cocraBwi mo p. Coipmapbs 7082 u 7472 mua M (ommbka 5,5 %), mO p.
Amyzapbst - 7309 u 7372 mua M (ommbka 0,9 %).
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Puc. 1 - 3amepennsiili u cMoOenupo8antblil NPUMOK U OMMOK 800bl 8 TYSAMYIOHCKOM 6000XpanuIuuje 3a 6a3o8vulil
nepuoo

B monenu WEAP, nomuMo notpebHOCTEH B BO/IE CEIBCKOTO X035HUCTBA U KOMMYHAJIbHO-
OBITOBBIX HYXJI, OBUIM TaK)Ke€ YUYTCHBI M JAPyTrHe MOTPEOHOCTH (HampuMep, UCIOIb30BAHUE BOIBI
JUISl TIPOU3BOJICTBA SJEKTPOIHEPTHUM), HE BKIIOUCHHBIE HANPSIMYI0 B MOJIENH, MPU MOMOIIU
3a/laHuA  CIICHUAJIbHBIX IIpaBUIIL. Taxxke 6BIJII/I YYTCHBI TIOCJIICAOBATCIIBHOC HCIOJIb30BAHHUC
CEJbXO03KYJIbTYp B TEUEHHE OJHOIrO rojia, MHPUIbTPALUs BOJAbI B CYNECYAHbIX M CYTJIMHHCTBIX
MOoYBax U Jpyrue napamerpsl. JloCTOBEPHOCTh Pe3yJIbTaTOB MOJIECIUPOBAaHUS ObliIa IPOBEpEHa Ha
OIlEHKE peaJlbHOH M CMOJCIMPOBAHHOW TOTPEOHOCTH B BOJe B OacceitHe p. AMyaaphs.
CmonenupoBaHHas CpeaHEroaoBas MOTPeOHOCTH B BOJE B pa3zMepe 56672 muH M® OTIHYHO
KOPpEIUPYET C OTYETHBIMU JaHHBIMU 56638—-58565 mutH M Ha nepuon 1997-2010, ¢ omubOkoi
Bcero B 0,06-3,23 %.



PesyabTaTshl. bazosuviil nepuod. CormacHO MOJACIH, TOTPEOHOCTh CEIIBCKOTO XO35HCTBA B
BoJie B Oacceitne p. CeIpaphs B JISTHHUI MEPUOJ B THICSIUY pa3 MPEBBIIIAET NOTPEOHOCTH B BOJIE
KOMMYHaJIBHOTO XO03siicTBa M u3MeHsiercss or 0 B 3uMHuil nepuon ao 8600 muiH M B HIOIE
(puc. 2). Hawubonbinee KOIWYECTBO BOABI HCHONB3yeTcss B DepraHckoil [goivHE W B
PACIIOIOKEHHBIX PSJIOM C JJOJIMHOU 00JIaCTsIX.
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Puc. 3 - Cpeonemecsaunas
HEeYO081emMBOPEeHHASE NOMPEOHOCb 8 800€ CelbCKO20

xozsaiicmea 6 baccetine p. Coipoapvs 3a 6a308blil
nepuoo 2001-2010 ze.

Puc. 2 - Cpeonemecsaunas nompebrnocms 6 600e
cenbcko2o xozsicmaa 6 baccetine p. Coipoapuvs 3a 6a3086vblil
nepuoo 2001-2010 ze.

HeynosneTBopeHHast IOTPEOHOCTH B BOJIE BO3HUKAET BO BCEX 30HAX B MEPUOJ C MIOJS IO
ceHTs0pb (puc. 3), Korja 3amnac BOJbl B BOJOXPAaHMWIMIIAX MAKCUMAJIbHO HUCIONb30BaH. Hyxk bl
KOMMYHAIBHOTO XO3SHCTBA B BOJAE B pasMepe 9 MIH M° B TOJ OCTAlOTCS OTHOCHTEIBHO
IIOCTOSIHHBIMU B T€UEHHE BCETO MEPUO/Ia.

HeynosnerBopenHass moTpeOHOCTh B Boje A Bcero OacceitHa p. Celpapbsi COCTaBIISET
npumepHo 8,7 % B rog.

AHaJOTUYHO HU3MEHSIOTCS TOTPEOHOCTh M HEYAOBIETBOPEHHAs IMOTPEOHOCTH B BOJE
BojonorpeduTeneit B O6acceitne p. Amyaapbs (puc. 4). [Iuk motpeGHOCTH BO3HHMKAET B HIOIE,
nocturas 3HaueHus 13200 miia m” B Mecst. TeppuTopHsaMHU ¢ HanboIee BBICOKOH MOTPeOHOCTHIO
B BOJI€ SBJISIOTCS J0JMHA 3epaBliaHa, mycThlHa KapakyM, a Takxke muomaan BOIM3u ApajibCKoro
MOpAL.
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Puc. 4 - Cpeonemecaunas nompedbrocmo Puc. 5 - Cpeonemecaunas nompedonocmo
cenbeKo2o xo35tcmea 6 600bl 6 nepuod 2001-2010 ee. cenbeKo2o xo351cmea 6 600bi 6 nepuod 2001-2010 ee.

B ornmmume ot OacceitHa p. Celpaapbs, HEYJOBJICTBOPEHHAs MOTPEOHOCTh B OacceitHe
p. AMyaapbsi BOZHHKAeT Ha Bceil TeppuTopum yxe B ampene (puc. 5). Haunbonbiine 3HaueHuUs



HEY/JIOBJICTBOPEHHON IMOTPEOHOCTH, YBEIWYMBAIOIIUECS BIUIOTH A0 HIONSA, HAONIONAIOTCS Ha
TEPPUTOPUU MPUTOKOB p. AMyaapes (noiauHa p. 3epasiuad, Kamkanapss). B nepuos ¢ aBrycra
0 OKTSIOph HEYJIOBJIETBOPEHHAs MOTPEOHOCTh HAOJIONAETCS TOJBKO HA BBIIICYHOMSHYTBIX
TEPPUTOPUSX, a B TIEPUOJ C HOSIOPA 110 MapT NOTPEOHOCTh YAOBIETBOPSETCS.

[ToTpe6GHOCTh KOMMYHANBHOTO XO3SiCTBA B BOJC COCTAaBISET MpUMEpHO 10 MIH M B
mecsit.  HeymoBIeTBOpeHHas MOTPEGHOCT COCTABISET NPUMEPHO 3,5 MJIH M’, BO3HHKAs B
MEepHoJ C ampess Mo OKTIOph M MakCMMaJbHBIMU 3HaueHUsMH B mrone. s Bcero Oaccelina
PEKU HeyAOBIETBOPEHHAs MOTPeOHOCTh cocTaBiseT 24,9 % Ha roJjoBoi OCHOBE.

CornacHo Mozenu, oOmMiA TOJOBOKW 00BEM CTOKAa BOABI B ApajbCKOe MOPE B CPEAHEM
cocrapister 14844 mam M° B ro. IIpy 5TOM CMOJETHPOBAHHbIEC 3HAYCHHS CTOKA [0 0OOCHM pPeKaM
0Ka3aJTHCh IPHUMEPHO OAMHAKOBHIMH (£ 7200 MiH M°). TToNydeHHbIE JaHHBIE [0 CTOKAM XOPOIIO
KOPPEIUPYIOT ¢ HAabJI0JaeMbIMH 3HAUEHHUSIMH €KEr0JJHOTO MPUTOKA BOJBI B ApalibCKOE MOpE.

Ilpoeno3 docmynunocmu 600HbIX pecypcog Ha nepuod 2021-2030 u 2041-2050.

[Ipyu ™MopaenupoBaHMM MPOTHO3a OBUIM  CHENAHbl CJIEAYIOIIME MPEANOI0KEHUS:
YUCIIEHHOCTh HACEJICHMs], CEJIbCKOXO3SMCTBEHHbIC IUIOMIAAM U MOMYCKU M3 BOJOXPAHWIMII
OCTaHyTCsI TOCTOSTHHBIMU Ha ypoBHE 2000 r. DT0 OBUIO ClIE€NIaHO C 1IEJIbI0 BhIIEICHUS 3¢ deKTa
BIUSIHUS WM3MEHEHHS KJIMMaTa oOT JAPYIUX [OPUYHAH, BIUAIOMIMX HAa MOTPEOHOCTh H
HEYJIOBJICTBOPEHHYIO MOTPEOHOCTh B BOJie. beinn ucnons3oBansl nsate 'MILI, B 1anHON cTaTbe
MpEJICTABIEHBI YCPEAHECHHbIC 3HAUCHHUS.

B Oacceitne p. Coipaapbs rofoBasi moTpeOHOCTH B BojJe yBenuuuBaercs Ha 3,7 % n10
2041-2050 rr. (puc. 6). OnHako roJ0Basi HEYAOBIETBOPEHHAs MOTPEOHOCTh YBEIUUYHBACTCS C
8,8% B 2001-2010 romax nmo 34,3% B 2041-2050 rr. Takoe mnoBEIIIEHHE OOBICHAETCS
MOBBILLICHUEM TEMIIEPATYpPbl, IPUBOJAIINUM K YCUJICHUIO 3BANIOTPAHCIIUPALIMU U, CIEIOBATEIBHO,
K YBEJIMUECHHIO HEYAOBIETBOPEHHBIX OTpeOHOCTEN. KpoMe Toro, mockoiibky u3MeHeHne oobeMa
OCQJIKOB HE3HAYUTEIbHO, 3HAUUTENbHOE YBEIWYEHHWE HEYJOBJICTBOPECHHON MOTPeOHOCTH
BBI3BIBACTCSl CHHYKEHHEM (OPMHUPOBaHUS OOBEMOB CTOKA B BEPXOBBAX PEK.
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Exerognas mpornosmpyemasi moTpeOHOCTh B BOjJe B OacceiiHe p. Amymnapbs k 2041-
2050 rr. yBenuuuBaetcs Ha 4,4 %, a HEYIOBIETBOPEHHAs! MOTPeOHOCTh yBenuuuBaercs ¢ 24,8 %
B 2001-2010 romax mo 48,6 % B 2041-2050 rr. Heckonbko TOBBIIIEHHAs MOTPEOHOCTH B
Oacceitne p. Amynapbs (4,4 %) mo cpaBHEHHIO ¢ TOTpeOHOCThIO B Oacceifne p. Celpaapbs
(3,8 %) cBs13ana ¢ Oosiee BHICOKMM MTPOTHO3UPYEMBIM MOBBIIIEHHEM TEMIIEPATYPBhI.

[IporHo3upyemslii CpeAHET010BOM CTOK B ApajibCKOE MOPE YMEHBIIUTCS [0 00EUM peKam
(puc. 8). IIpu saTom, eciu ctok p. Coipaapbs B nepuof a0 2041-2050 rr. ymenbmutes Ha 10,8 %,
TO CTOK p. AMynapbs yMeHbliuTcs Ha 38,3 %.



Annual outflow into Aral Sea mean 5 GCMs
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BeiBoabl. B nmanHOW paboTe OCYIIECTBIICHA IMOMBITKA CMOJCIHPOBATH H3MEHEHUS
NOTPeOHOCTH M HEYAOBIETBOPEHHON MOTPEOHOCTH B BOJE OCHOBHBIX BOJAONOTpeOHTENEH —
CEJIbCKOr0 XO35IMCTBAa M KOMMYHAJIbHOI'O BOJOCHAOXKEHHUs - B peruoHe OacceiiHa ApalibCKOTo
Mops. Pa3zpaboTka, kanuOpoBKa U OLEHKA JOCTOBEPHOCTH MOJIEJIH TIOMOKET OLIEHUTh U3MEHEHUs
JOCTYITHOCTH BOJHBIX pECYypCcOB, a TaK)K€ OILMM pacHpeaesieHus] U YIPaBICHUS STUMHU
TpPaHCTPAaHUYHBIMU PEKaMHU C yYeTOM BJIMSHHUS W3MEHEHMs KJIMMaTa Ha BOJHBIE pPECypchl B
peruoHe.

OneHka NporLHo3a MOJENM IOKa3aja BBICOKYH IOCTOBEPHOCTh. CIPOTrHO3MPOBAaHHBIN
o0t 00BeM TOA0BOT0 CTOKA B HIDKHEM TEYCHHH COKpaTuTcs Ha 22-28 % 1o p. Ceipraphs u Ha
26-35 % mno p. Amynapes k 2050 rony. 3HauuTelbHOE YMEHbIIEHUE cTOKa (45 %) oxuaercs B
TEUYEHUE JICTHUX MECAIEeB B 00omx OacceiiHax pek. Exxeromno morpedHocTh B Bojae k 2050 rony B
Oacceiine p. Ceipnapes yBenuuutca Ha 3,0-3,9 %, B OacceitHe p. Amynapes Ha 3,8-5,0 %.
Exxeronnast HeyJoBJI€TBOpeHHAs: MOTpeOHOCTh B Oacceitne p. Ceipaapes yBenuuutes ¢ 8,8 % B
HacTosiee Bpems a0 31,6-39,7 % B 2050 rony, B Oacceiine p. Amynapsu ¢ 24,8 % no 45,8-
54,5 %.

JIMTEPATYPA:

1. Droogers, P., and Allen R.G. (2002), Estimating reference evapotranspiration under
inaccurate data conditions, Irrigation and Drainage Systems, 16, 33-45.

2. Immerzeel, W., Droogers P., Terink W., Hoogeveen J., Hellegers P., Bierkens M. and
Beek R. van (2011), Middle-East and Northern Africa Water Outlook, Wageningen.

3. Raskin, P., E. Hansen, Zhu Z. and Iwra M. (1992), Simulation of Water Supply and
Demand in the Aral Sea Region, Water International, 17, 55-67.



YK 681.5:631.3

COBEPLWIEHCTBOBAHWE METOAOB KOHTPONA CTPOUTENIbHON TEXHUKW,
UCNONb3YEMOU B CTPOUTENLCTBE N PEMOHTHO-BOCCTAHOBUTEJIbHbIX
PABOTAX B KOJUJIEKTOPHO-APEHAXXHOW CETU PECMNYBJIUKA

H. Annabepzenos, A.K. Yepnviuies
(MCuBX PY3, HUMUBII npu THHM)

KonnekropHast cerb Y30ekucTaHa MpeACTaBIseT COOOW 3HAYUTENBHYIO IO TPOTSKEHHOCTH
JTUHAMUYHYIO CHCTEMY, MOJIBEP>KEHHYIO TIOCTOSHHOMY 3aWJICHUIO, Pa3pyIIeHHIO0, 3apacTaHUIO0 KaMbIIIOM,
TPOCTHUKOM U JPYTMMHU PACTEHHSIMH C BHICOKOH OMOJIOTHYECKOW MPOU3BOAUTEIBHOCTHIO. DTH MPOLECCHI
CHUXAIOT 3(PQPEeKTUBHOCTh OTBOJA C TMOJIEH TPYHTOBBIX BOJ, YTO, B CBOIO O4Yepeqb, NMPUBOIUT K
MOBBIIEHAIO WX YPOBHSA M BTOPHYHOMY 3aCOJICHHIO. DTH B3aWMOCBS3aHHBIE MPHUPOIHBIE ITPOLECCHI
NPUBOJAT K CHIKEHHIO J(QQPEKTUBHOCTH OpomaeMmbix 3eMenb. OTciofa cleqyer HeoO0XOJMMOCTb
MTOCTOSIHHOTO TIOJIJIEPKAHUSI OTKPBITOW KOJIJIEKTOPHOW CETH B TPeOyeMOM TEXHHYECKOM COCTOSHUH, YTO
SIBIIAETCS MOCTOSIHHOM, aKTyaJbHOW M JOporocrosiied 3agadeil. EjkerogHo yTBep)KIaroTcs IJIaHOBBIE
MOKa3aTeI pPEMOHTHO-BOCCTAHOBUTENLHBIX pa0OT Ha KOJUIGKTOPHOW CeTH - TMPOTSIKEHHOCTh B
KHJIoMeTpax, o0beMbl (MHAHCHUPOBAHUS, YUCIO CTPOUTEIBHBIX OPraHU3aluil U TEXHUKH (IKCKaBaTOPHI).
JlanHbIC IpECTaBIEHB B TAOIHUIIE.

Pacnpenenenue nokasaresneit no teppuropuu PYs3.

OTKpHITas KOJJICKTOPHAS Beero
HanmeHoBaHue M Obmem Konunuectso| 3emuepoiiHON
TeppHTOpHH PEMOHTHO- (hMHAHCHPOBAHUS VI TeXHHKH
BOCCTaHOBHUTEIIHHBIM pabot, MIH cyM (5kcKaBaToph!)
pabotam, KM p
1 Pecny6mixa 21167,7 13496,4 4 50
Kapakanmakcran
2 Annmmxan 977,9 7890,4 3 21
3 Byxapa 1200,6 6901,6 4 12
4 Jxu3ak 4843 4991,1 4 25
5 Kamkanapss 679,4 5 848,1 4 30
6 Hagou 366,9 2 873,9 2 10
7 Hamanraun 766,9 5117,1 4 20
8 Camapkann 498.8 3625,6 4 20
9 CypxaHgapbs 1008,2 6 029,7 4 19
10 CoIpnapss 348.,4 4843,7 3 27
11 TamkeHTcKast 894,2 55404 3 38
12 Odepranckas 1594,0 12008,5 4 66
13 Xope3m 1154,4 13486,0 5 22
O3epHBII KOJIEKTOP 13,1 785,9 1 5
Bcero 10575,4 79 565,7 50 365

OTMmeTHM, 4YTO MJi1 TPOU3BOJACTBA OYHCTHBIX pPabOT Ha KaXIbld OTIENbHBIM YYacTOK
pa3palaTeiBaeTCd M YTBEPXKAAETCA IPOEKTHO - CMETHAas [OKYMEHTAalus, B KOTOPOH JEeTallbHO
YYHUTHIBAIOTCS T€OJIOTHUYECKHE U MPOYHE YCIOBHUS BBITIOJHEHUS paboT [ MCIIOJIb3yeMON TEXHUKH.

Jis BU3yanbHOTO aHanW3a IIOKa3aTesield, MNpeAcTaBUM HUX Ha OTAENBHBIX TrpaduuecKux
pucyHkax 1- 4.

s Toro, 4TOoOBI OCYIIECTBUTH PEAbHBIM KOHTPOIh (MOHHTOPHHT) 3a PabOTON 3eMIIEPOWHOM
TEXHHUKH W TOBBICHTh 3()QEKTUBHOCTh, Ka4ecTBO U CKOPOCTb IIPOM3BOJACTBA PEMOHTHO-
BOCCTaHOBUTENbHBIX paboT. Jlnsi MOHUTOpUHra paboOThl 3eMJIEPOHHOW TEXHWKM Ha Hall B3TJSA
1execoo0pa3Ho CO3/4aTh IEKTPOHHYIO CHCTEMY KOHTPOJSA 3a KaXKIbIM 3€MJIEPOMHBIM arperaroM Ha
ypoBHE TocynapcTBeHHbIX yHUTapHBIX npeanpusatuii (I'VII) niau JCII, koTopsie GUHAHCHUPYIOT pabOTHI
10 OYUCTKE KOJIJIEKTOPOB HAa OCHOBE TOTOBOPOB.



OOmas curtyanus npejcTaBieHa Ha rpadukax. Beero 3eMiepoifHON TEXHUKU MO MUHUCTEPCTRY -
365 enunwui. Ha o6mactroit ['YII mpuxonurcs B cpenHem 1o 6-12 equHuir.

3aja4a MOHUTOPHUHTA 3€MJICPOMHON TEXHUKH 3aKIIOYaeTCs B oOecriedeHUU 3PPEKTUBHOCTH €
paboTHI Uepe3 omepaTUBHOE 0OCITYKUBAHIE PEMOHTOM U PECYPCHBIM 00eCIICUSHUEM.

MNnaHoBaA NPoOTAKEHHOCTE OTI‘EI]II:ITOﬁ HOHH&I{TOHHOH CeTH, NoaneXawan pesMoHTHO-
BOCCTAHOBHTENMBHLIM PadoTaM, ki
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TeppuTopKi ¥ sBekKMcTaHs

Puc. 1 - I[Inanosas npomsicenHocms OMKPbIMbIX KOLIEKMOPHBIX Cemell, Ha KOMOPbIX NPOBOOSIMCS PEMOHMHO-
soccmanosumenbHule pabomol (Mex. ouucmra) no cocmosinuto Ha 2013 2.

O%bel (PHHAHCHPOBAHHA PABOT MO OUHCTEE OTKPBLITON KONNEKTOPHOH CeTH,
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TeppuTopMK, ¥30ekMcTaHs

Puc. 2 - [loxazamenu 06vemo6 3ampam na peMOHMHO 80CCMAHOBUMENbHbLE PAOOMbL HA OMKPLIMOU
Konekmopnot cemu no ooaracmam PYs., man cym.

CpenHsiss CKOpPOCTh TIPOBCICHHS OYHCTKA KOJJIEKTOPHOW CeTH 3eMJICPOMHON TEXHUKOU
cocTaBlsieT Ha oJuH MexaHnu3M 90-140 m.m/1eHb, B 3aBUCUMOCTH OT CONYTCTBYIOIIMX YCIOBUH M CE30HA



pabot. Pasymeercs, 310 uncio GopMupyercs HCXOAS U3 BPEMEHH IPOCTOSI HA PEMOHT, NPOCTOS H3-3a
HECBOCBPEMEHHOTO0 00ECNedeHUs TOIUTMBOM, OOJIE3HBIO WIIM HEIWCUUIUIMHUPOBAHHOCTHIO MEXaHHKA,
OpraHM3allMOHHBIMU IPUYMHAMHU — TEpeAUCIOKaIel 3eMIepOtHOTO arperara, OpakoM, IO0MyCKaeMbIM B
Iporecce OYMCTKN KOJUIEKTOPA, XOJIOCTOH pabOTON ABUTATENs | T.II.

Nmest 3HaueHHE CKOPOCTH OYHMCTKH, MOXKHO IS MOHHTOPHHTA 3eMJIEPOHHON TEXHHUKH BBHIOMPATh
MaciTad KapThl, IPUBA3aHHON K KOCMHYECKOMY CHUMKY B (hopmate WGS84.

KonuyecTBo YHHUTAPHEIX NPeANPHATHA, Y4ACTBYIIMY B paboTax No oUHCTKe
OTKPBITOH KOAMAEKTOPHOH CETH, 1.
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TeppuTopue. ¥30ekMcTaHa
Puc. 3 - Konuuecmeo cmpoumenvhuix opeanuzayuti I'VII, yuacmeyrowux 8 pemoHmuo-
80CCMAHOBUMENLHBIX pADOMAX HA KOJIEKMOPHOU cemu no ooaacmam PY3., ed. Bcezo cocydapcmeennbix
VHUMapHulx npeonpusmui 6 munucmepcmee — 49 eo.

Konuuecteo IKCKaBaTopoB , YHACTBYH WY B |}ﬂ[_lOTﬂH noe oYHCTEE 0TI-.'|]II:ITOI-1
KGHHEhTﬂpHﬂﬁ CeTH, en.
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TeppuTopMK. ¥s0ekrcTaHa

Puc. 4 - Konuuecmeo IKCKaeamopoes, UCNONb3YeMblX HAd PEMOHNHO—60CCMAHOBUMENbHbIX pa60max Ha
KOJJIEKMOPHbLX cemsix PECI’ly6]ZuKM Vzbexucman
J1yist 5TOM 1ienu mpeanoaracTest uemoyib3oBanne GPS, HaBUTAIIMOHHBIX MPUEMHHKOM ¢ QyHKITHEH
nmepenayd reoJaHHBIX O MECTE TMOJIOKEHUS TEXHUKH WM omneparopa (mammuucrta). Takwe GPS
HA3BIBAIOTCS TPEKEPAMHU.



GPS-Tpexep mpexnctaBiser coboi yCTPOWCTBO, MpeIHA3HAYCHHOE ISl OBICTPOTO OMpPEACICHUS
KOOpPAMHAT YyAAJIEHHBIX OOBEKTOB, TAaKHX KaK TPYy30BbIE M JIETKOBbIE aBTOMOOWIM, CTPOMUTEIbHOMN
TEXHUKH, U [IepeJjavd TaHHBIX Pa3JIMYHBIMU CPE/ICTBAMH.

Tpekep MoxeT BwICTYNaTh B ponu GPS-mpuémuunka (pecuBepa) misl mepenadyd wHOOPMAIHH O
MECTOIOJIOKEHUHU Ha JonoiaHuTenbHbie yerpoiicTBa (KIIK, cmMapThoH, HOyTOyK) M B pOJiM perucrparopa
JAHHBIX (Jaraniorepa), T.. COOMPATh U HAKAIUIMBATh JAHHBIC BO BHYTPECHHIOI MaMsATh C MOCICAYOMEH
nepefaveii WHGOPMANMKM 1O TPOBOAHBIM HIIM OECIPOBOIHBIM KaHallaM, BBIBOJUTH HAa COOCTBEHHBIN
IUCIUIe pas3nuuHyto nHpopmaruio, nMeTh kHonKy TPEBOI'A u roj0COBYyIO CBSA3b JUISI OTIOBCIICHHUS O
rpo3siIeil OMacHOCTH U eIl[e MHOXECTBO JOTIOJHUTENBHBIX (DYHKINHA.

[Io npunnuny nepemaun pgaHHbix ocTaHoBuMca Ha GPS/TJIOHACC/GSM/GPRS(EDGE)
TpeKkepax — caMOM  paclmpoCTpaHEHHOM  THIIE  TEpPCOHANBHBIX  TpekepoB.  HeGompmas
croumoctb GPRS(EDGE) Tpaduka mo3BosisieT KOHTPOJIUPOBATh NEPEBUKEHIE 00bEKTa MPAKTHUECKU B
peanbHOM BpeMEHH. YBeJauueHHe o0beMa NPOM3BOACTBA NPUBENO K CHIDKEHHIO IIEH Ha Takoe
obopyoBaHHWE, a MHUHMMH3AIUS Pa3MepoOB IMpHBeNla K BO3MOXHOCTH HCIIOJIB30BAaTh MX KaK CPEICTBO
MIEPCOHAIIBHOT'O HAOIIOACHUS U KOHTPOJIA 3a JIOOBIMH 00BEKTaMH, BKIIOYas U MOABUKHBIE TEXHUYECKUE
cpenctBa. Takoi Tpekep mepenaét HHGOPMALUIO TOJIBKO B 30HE MOKPHITHA ceTH GSM, npu OTCyTCTBHH
MTOKPBITHS JTAHHBIE B HEKOTOPBIX MOJIEINISIX MOTYT HAKAIUIMBATHCS BO BHYTPEHHEH MaMsITH U TIEPEChIIaThCS
[TaKeTOM, TIPH MOSBIEHUHN ycToWunBoTO npuéma GSM-curHana.

OmraunBaetrcs GPRS (EDGE) tpaduk cornacuo tapudHomy ruiany. PaGoraer B mobom mecTe
3eMHOro 1mapa npu Hanuuuu poymunra, GPRS-monema u GSM-certu.

[Ipuamm paboThl Tpekepa TakoH ke, Kak y coToBoro tenedona, coBmemenHoro ¢ GPS
npuéMHHKOM. Tpekep HOJDKeH OBITh HaAEKHBIM, MMETh MHHUMAaNbHBIE pa3Mepsl M paboTaTh OT
AJICKTPUUCCKUX CETEH JIFDOOTO MOJBUKHOTO COCTABA.

JUisa peanu3anuu 3aJadyd ONEPATHBHOIO MOHHUTOPHHTa U 3(QeKTUBHOro yrpasieHus paboOTOi
TEXHUKH 1eJIecO00pa3Ho CO3JaHHEe KOHTPOJIHPYIOUIET0 JUCHETYEPCKOTro IYHKTa, OCHAIEHHOTO
MEePCOHANBHBIM KOMIIBIOTEPOM W MPOrpaMMHBIM oOOecledeHHeM Jig OTOOpakeHHsl reorpaduueckux
naHHbIX oT GPS HaBHUTraTOpOB (TpEeKepoB).

JlucneTyepcKuil MyHKT MOKET ObITh CO3/1aH U NPU Y IPaBICHUY MEXaHU3AU MUHUCTEPCTBA WU
npu I'VII, u (unu) Ha IByX YPOBHAX OJJHOBPEMEHHO.

DTO 3aBUCUT OT croco0a MOHUTOPUHIA M CHCTEMbI PECYpCHOTO 00eCIedeHHs 3eMJICPOHHOM, a
TaK)K€ TPAaHCIOPTHOW TEXHHMKH, OOECIEeYMBaIOLICH IOJBO3 TOMIMBA M IEPEABM)KHBIX PEMOHTHBIX
MacTepCKHUX.

UToOBl pemuTh Takyl CEpbhe3HYI0 3aaady, HEOOXOAMMO UMETh M KaKIOW eIUHHIIBI
3eMJICPOMTHOII TEXHUKH, TOIUIMBO3ANpaBIIMKAa W MEPEIBUKHON PEMOHTHOM MACTEpPCKOH MO OJHOH
eauHKIe Tpekepa. OOmast ToTpeOHOCTh TPEKEPOB IO MUHUCTEPCTBY MOXKET COCTaBHUTh, B HAIIEM Clyyae,
365 enqunun. C TOMNIMBO3AMpaBIIMKaMU U MEPEABUKHBIMA PEMOHTHBIMU MAaCTEPCKUMH 3TO YHMCIIO MOXKET
yBenuuuthes 10 500 equHu.

CTtouMOCTh OTHOTO Tpekepa (pa3HbIe THITBI) KoJIeOJeTCs B IMHPOKHX Ipenesiax, OJHAKO s
yclioBUil Y30eKucTaHa MOTYT MOAOHUTH Toibko Te GPS Tpekepbl, KOTOpble HMMEIOT paCIIUPEHHBIH
IMana3oH SKCITyaTallMOHHBIX TEMIEPaTypP.

3akpennenue mpekepos.

Bapuanm 1. Tlpennonaraer obecrnieuenne crenuainctoB ['YII GPS naBuraropamu ¢ QyHKImeH
nepenayn (Tpekepamu). B 3TOM cnyuyae ompenensieTcs MECTOIOJIOKEHHE CIeLUaIncTa, Korga OH
HAaXOJUTCSI OKOJO 3€MJIEPOHHOrO arperara Wil B MHOM Mecte. llpeamomaraercsi, 4TO COXPaHHOCTb H
paboTOCTIOCOOHOCTE TpeKepa OO0EeCIeunBaeTCsl MAaTepHAIbHO OTBETCTBCHHBIM JHIIOM. OJTa cXema
npencTaBiseT HanOojee NENIeBBIA BapHaHT, HO KaK HEAOCTATOK HMMEET BO3MOKHOCTH YNPAaBICHHS
arperaTtoM ApyTruMH JIMLAMHU.

Bapuanm 2. Tpexkepbl yCTaHABJIMBAIOTCS HEMOCPEICTBEHHO HA 3eMJIEPOMHOM arperare.

OTBETCTBEHHOCTh 3a €r0 COXpPaHHOCTh BO3JIaraeTcsl Ha olepaTropa 3eMJIEpOMHOro arperara HId
JIUII0, OTBETCTBEHHOE M 32 HETO.

Bapwuant 2 6oitee menecoo0pa3eH TeM, 4TO MOJTHOCTHIO OYIET UCKITIOUEH «UeI0BEUSCKUH (HaKkTop»
U Iy Th (TPEK) MPOJAeIaHHbIN arperaToM OyJaeT UCTHHHBIM.

3ATPATBI. CocToAT M3 CTOMMOCTH KOMIIBIOTEpA, MporpamMmbl cucTeMbl «ABTOI'PAD» wunu
HWHOTO MPOrpaMMHOr0 NMPOAYKTa, TpekepoB Tumna ABTOI' PA® unu mociae 3KOHOMUYECKOH OLIEHKU TaKOTO
000pyoBaHUsI, 3aTpaT BPEMEHU 110 MCIIOJIB30BaHUIO WHTEepHET-Tpaduka 1 CMC-coobmennii, a Takxke
CO3aHMA KapTorpauuecKkoro MaTepuana Jisi CHCTEMbl MOHUTOPHHTA 3EMJIEPOMHON TEXHUKU.



Kommerotep Mono6mok. Universal Compumir ¢ sxpanoMm 21 mrovim. - Ilena 800 momn. CIIA.
[IpouzBogutens 3A0 «KoMnbroTepHBINA MUPY.

Croumocts Tpekepa ABtol'pada GPS-T'monac cocraBmser 450 momn. CHIA. Ecte u Gonee
JeIeBbIe TPEKEPBI, HO ¢ MEHBIIUMH TEXHOJIOTHYECKUMHU BO3MOKHOCTSIMH.

Tpadux —2-3 momn. B mecsary Ha 1 tpekep. Ha rox — 40 gommapoB Ha tpekep. st mpoBepkH
3¢ (HEeKTUBHOCTH TakKoil CHUCTeMBbl cienyeT HadaTh ¢ ocHameHus 1-2x [YII, utoOb orpaboTaTh
TEXHOJIOTHIO MOHUTOPUHIAa TEXHUYECKUX CPEACTB U MPOrPaMMHOr0 obecreyeHusl.

Cxema opraHu3allud MOHUTOPUHIA TEXHMUYECKUX CPEACTB IpexacraBieHa Ha puc. 5. Ilox
IIPOEKTOM IIOHUMAETCSI KOMIUIEKC 3€MJICPOMHON M HMHOM TEXHHUKH, PEAIU3YIOIUA COOTBETCTBYIOIIUI
MIPOEKT CTPOUTENBHBIX UIH PEMOHTHO-BOCCTAHOBUTEIBHBIX (OUHUCTKA) PaboT.

OKOHOMMYECKHE COCTABIIIOLINE IPOEKTa MOHUTOPHUHTA 3€MJIEPOMHON TEXHUKU.

- JlucuMIinHa Mpou3BOJCTBA PadoT.

- CHHXeHue IpocTos 3eMJIEPOTHON TEXHUKH.

- DKOHOMHUS TOIUIMBA.

- IloBhIlIeHUE TPON3BOAUTENBHOCTH.

- CHmKeHue 3aTpat ciIykObl o0ecrieueHus! IPON3BOACTBA.

- [ToBbImIeHUE 3apIiIaTHl COTPYIHUKOB 3a CUET JOCPOUYHOTO 3aBEPIICHHS CTPOUTEIBHBIX PadoT.

Oxupaercs, 4YTO 3arpaThl Ha CO3/aBAEMYyI0 CHCTEMY MOHUTOPHUHIOBOTO OOCIIyXKMBAaHUS
3eMJIEPOHHON TEXHUKM NPAKTHUYECKH KOMIIGHCUPYET (UHAHCOBas CTaThs, CBA3aHHAas C JKOHOMHEH
TOIUIMBA.

B cimydae MoJI0KUTEIBHOTO Pe3yJIbTaTa OT BHEAPEHHUSI MOHUTOPHHIA 3€MJIEPONHBIX MEXaHU3MOB
Ha Heckonbkux ['YII, B muHHCTepcTBe (YTNpaBieHWH MEIHOpALMU 3eMeslb) BO3HHUKHET MOTPEeOHOCTH
CO3J]aHUs €IMHON CHUCTEMbl MOHHUTOPUHIA HCIOJIb30BAaHUS BCEHl 3eMIIepoiHON TeXHUKH. B sToM ciydae
norpedyercss 14 KOMIUIEKTOB JAHCIETYEPCKUX IIYHKTOB C KOMIIBIOTEPAMH M COOTBETCTBYIOLIMM
KOJINYECTBOM TPEKEPOB.

[Tocne mosHOTO 3amycKa CHCTEMbl MOHUTOPHHTA OTPEOYETCS IKCIUTyaTallMOHHOE 00CTyKUBAHUE
14 KyCTOBBIX TPEKEPHBIX CUCTEM.

Bce 3emuiepoiiHble  TeXHMYECKHE  cpencTBa  OynyT  oToOpaskaThCsi Ha  MOHMTOpax
COOTBETCTBYIOIINX O0JIACTHBIX AMCIIETUYEPCKUX MMYHKTOB, KOTOpBIe OyAYyT UMETh TOKYMEHTHpPYEeMYyIo 6a3y
JaHHBIX B cocTaBe reorpaduueckoil uHGopmanuonnoit cucrtemsl (I'NMC) «Menmopanus».

BrineneHHbIe OrpOMHBIE CPEACTBA HA CTPOUTEIbHBIE U PEMOHTHO-BOCCTAHOBUTENIbHBIE PAOOTHI
JOJKHBI OBITH TIOJTHOCTBIO MCIIOIB30BaHbI Ha YIyUdlIEeHHE METHOPAaTUBHONW 0OCTAaHOBKH B peciyOIuKe.
15 5TOT0 HY’KHO Ka4eCTBEHHOE YIIPABJIICHUE U JE€TAIBHBIM KOHTPOJIb UCIIOJIb30BAHUS 3TUX CPEJCTB.
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YK 626.83
HATYPHbIE OGCINNEAOBAHUA HACOCHOW CTAHLUUN «<BABATAI»

A.U. A3umos, T.ILl. Masxcuoos, O.A. I'nosaykuii, 111.P. Pycmamos
(TUUM, HUHUUBII npu THHUM)

Kytiuoaeu maxona “Bobomoe” HC asanxamepaca cy8 Kenmupyuu pexdcumiu Qaxmopiap, Kaucuku
Hacocnap uwuoa Kasumayus 6ad eMupunumed HUOAMAUKHU owupuwea YA KYUMACIUKKA Oasuuianaou.
Myannugpnap momonuoan “bobomoe” HC oana wapoumuoa uimuii — maokKukKom uslanuuiiapu oaiud 6opuiou.
OyHOaH mawkapu Hacoc azpezamaapu Oyuuua maoxuxom oaub. 6opunub yiapuuHe UWUHU axwuiaw o6yuuua
masecus bepuncat.

The This article is dedicated to analysis modes factor cart water from forebay PS "Babatag", which will
allow to raise cavitatijon and erosion stability of the work pump. The Author are organized of the test PS
"Babatag" and pumping unit, which allow to perfect the parameters an unit.

Hacmosawasn cmamvs noceawena amanuszy pexcumuvlx Paxmopos nodgooa 600vl uz agsanxamepvr HC
«Babamaezy, Komopvie NO380AAM NOBbICUMb KABUMAYUOHHYIO U SPOUNHYIO YCMOUYUBOCHb pabOmbvl HACOCOS.
Aemopamu npogedenvt Hamypuvie ucnvimanus HC «Babamaey u HacocHvix azpeeamos, Komopwvie No360JAM
VAYUUWUMb NAPAMEmMPbl a2pe2amos.

Hacocnas crannms «babartar» opomaer 18200 ra B CypxanmappuHCKOM BHitosTe PY3. B pamkax
npoekta «Peabmnuranus cUCTEMBl MalIMHHOTO KaHana AMy-3aHr» B ceHTs0pe 2011 r. 3akoHueHa
KOMIUIEKCHasi peKoHCTpyKius HacocHo# ctannuu (HC) «babarar». [1lo KOHTpakTy MOCTaBKY W MOHTaxK
HacocHBIX arperatoB (HA) mpowmsBema smoHckas kopmoparus «Kubotay. BHOBE ycranoBieHHble HA
HMMEIOT ClIeyIOIIie HOMUHAIBHbIE TTapaMeTPhI:

Hacoc — ropusonTanbHbIil Hacoc ABycTOpoHHEro Bxoaa mapku DVL- 1400 x 900,

- monaua 4,44 m’/c;

Hanop 78,28 Mm;
yactorta Bpamenus 600 06/MuH;
MOIIHOCTE Ha Bairy — He Oosee 4000 kBT;

- KII[ — He menee 86,0 %;

- mommyckaeMblid kaBuTannoHHeii 3anac (NPSHR) —ne 6onee 10,2 m.

[Ipu nepBuyHOM 00CIEOBaHUU pa300paHHBIX HAcOCOB B sHBape 2012 r. cnenuanucramu ObLIH
00Hapy)XeHBl TPHU3HAKH KaBUTAIlMOHHOTO TIOBPEXKIEHUS (TOUEHHBbIE KaBEPHBI, HAYIIHNE B TIyOWHY
MeTajla) U MOBEPXHOCTHOTO abpa3sMBHOIO H3HOca pabouero kojieca W MPOTOYHOW YacCTH, B T.4. CO
CTOPOHBI BCAachIBAIOLICH MOJOCTH HacocoB. [lo pesymbpratam oOcCieqoBaHHs MPHUHITO pEIICHHE O
YaCTUYHOW MOJICPHHU3AINN HACOCOB.

[Ipy TOBTOPHBIX KOMHCCHOHHBIX OCMOTpax oO0OOpymoBaHUS B OKTaOpe um nexabpe 2012 rT.
BBISIBJIEHO COXpaHEHHE XapaKTEPHBIX BHUJOB M3HOCA NMPOTOYHOHM yacTu HacocoB. [Ipu 3TOM, BO3MOXKHBIE
MIPUYMHBI TTOBBIIIEHHOTO M3HOCA SIBISIOTCS CIEJACTBHEM BO3ICHCTBUSA ABYX TPyHI (PaKTOPOB: PEKUMHBIX
- TI0 TIOJBOAY BOJXBI U3 aBaHKAMEpHl, - © KOHCTPYKTHBHBIX - Hacoca. B 3THX ke HampaBJieHHUSIX CIIETyeT
HCKATh ITyTH OCJA0JICHHUS HETaTHBHOTO BO3JEHCTBHS KaBUTAMH M TUAPOAOPa3UBHON 3pO3UH HA pecypc
HacoCOB.

Be3paz0opHBIMH JIMATHOCTUYECKUMH METOJaMH ONPENETUTh KAaBHUTAIMI0 B IIEHTPOOEIKHBIX
Hacocax MOJXKHO IIO CPBIBHOMY CHMXKEHUIO Hanopa, nojgaun u KIIZ[, a Takxke IO HOPUCYTCTBHIO
xapakTtepHoro myma u BuOparuu. C 3TOH IIeJBI0 MPOU3BEACHBI KOHTPOJBHBIC IapaMETPUYCCKUC
ucneITaHus padboratomux HA, o6cinenoBanne aBankamepsl HC.

Hacrosmas craTes mocBsIIeHa aHANH3Y PEKUMHBIX (PaKTOPOB MOIBOJIA BOBI, KOTOPBIE TTO3BOJIST
MOBBICUTH KaBUTAIIMOHHYIO U 3PO3UNHYI0 YCTOWYHUBOCTh paboThl Hacocos [1, 2].

CyIIHOCTh KOHTPOJIBHBIX TapaMEeTPUUECKUX WCIHBITAHWN 3aKI0YaeTcs B OJHOBPEMEHHOM
M3MEPEHUN W PETUCTpali Ha pabodeM pexuMe CIeAYIIIHX MapamMeTpoB: IOJa4dd Hacoca; Hamopa
Hacoca; MOIIHOCTH JJIEKTPOJBHTATENS, YPOBHEH BOIBI B KaHaie, CU(POHHON KamMepe W B HANOPHOM
bacceiine. HC obopynoBaHa Bo103a00pHBIMU M BOJOBBIITYCKHBIMU COOPYKCHUAMH CU(OHHOTO THIIA.

JucTaHIIMOHHBIC YKa3aTeNu JJIs U3MEPECHHS YPOBHEH BOABI pa3MEIICHBI B MOABOIAIIEM KaHAJE y
BOJONIPUEMHIMKA, B KakIolW cU(OHHOW KaMmepe W B HANOPHOM OacceitHe. MaHOMETPHI C aHAJIOTOBBIM
BBIXOJIOM YCTaHOBJICHBI II€pPE]] BCACHIBAIOIIMM M 32 HANOPHBIM MaTpyOKaMu HACOCOB C TyOJMpOBaHUEM
MPY’)KHHHBIMH MaHOMETpaMHu. YJIbTPa3ByKOBBIE pPACXOJOMEPHI PACIIONIOKEHB Ha MPSIMOJIUHEHHOM
y9acTKe WHIWBHIYATHHBIX TPYOOIIPOBOIOB.



B nexabpe 2012 r. mepeHOCHON pacxoaoMep pacioiaraics Ha HHANBAIYATbHEIX TPyOOIpoBOaax,
U TIpOBepsIIach UHJIMBHAYaTbHAS M01a4a HacOCOB (CM. TalII., pexuMBbI 1-3).

[Tpu oOpaboTke pe3ynbpTaToOB M pacyéTe mapaMeTpoB Mojavya NPUHUMANIach HEMOCPEACTBEHHO IO
MTOKa3aHUSAM PacXoaoMepa.

PeI‘I/ICTpaHI/ISI MMOKa3aHui Ha KaXXJIOM pPEKHUME MNPOU3BOJUIIACH JABAXAbl B TCUCHUC 5 MHH C
HHTEPBAJIOM MEXIY 3aMepaMu 2 ¢ 10 MHTETPAIbHOIM CXeMe, TO €CTh KaKJoe M3MEepeHHE MPEeICTaBsIIo
co00l CpenHIO BEIMYHHY 1O BOCHMH, CIEAYIOIUM APYT 3a Ipyrom, 3amepam. [lomydeHHbIE naHHBIE
MMOABEPTAINCh AWCHEPCHOHHOMY aHanu3y (IpelelbHON IOTPEeImIHOCTBI0 CYUTAETCS  YIBOCHHOE
CpeHEeKBaJIpaTUYHOE 3HA4YeHHE OTKJIOHEHHMS), IOCJe Yero CpeaHuil Mo ABYM CepHsM pe3yibTaT
MIPUHUMAJICS 332 pAcYETHYIO T0/1ady Hacoca.

st Hacoca, cHaOXKEHHOTO MAaHOMETPAMH Ha BXOJI€ M BBIXOJE, PA3BUBAEMBIil HAIIOP OMPEIEsIICs
o opmyiie

H=0,102%(P,y> - P;) /p + 0,0827*Q%/d* + Z,,

rae: H — noyHbIA Hanop Hacoca, M; P,,; u P,> — 1aBlleHHe 110 MAaHOMETPY Ha BXOJE U BBIXOJE U3
Hacoca, I1a; p — IIOTHOCTh MepeKaunBaeMOil BOJBI, KI/M> (IIpH KOHLEHTPAIIUK B3BEIICHHBIX YACTHIL JI0
2,5 Kr/M° BOJA CUMTAETCS yucTol; () — mojaava Hacoca, M /e; d = 1,4 M — BHYTpeHHUH auamerp
BCACHIBAIOIIETO TPYOOIPOBOAA B CEYCHUH U3MEpPEHus naBieHus, M; Zm = 0,0 M — pa3HOCTb OTMETOK OCH
MaHOMETPOB, M.

[Ipu 3amepax pacxona Ha I'pyHIOBOM BoIOBoAe (cM. Tabid., peskuMmbl 4-7) naBieHHE W MoAaya
HacoCOB NPUHUMAJINCh PaBHBIMU CPEAHEMY 3HAUEHHIO IO TPYIIIE.

Kapuranus B HOBOM Hacoce BO3HMKAET IO CIAEAYIOUIMM IPUYMHAM: OTJIHWYHE PEXUMOB PabOTHI
Hacoca OT HOMHHAJIBHOTO, OCOOEGHHO KOTJa YCHUJIMBACTCS BIHMSIHHE BUXPEOOPa30BaHHA;, (IYKTyallHs
CKOPOCTEH U MyJbCalluM AABJICHUS MOTOKA; OUIMOKH MPH MPOEKTUPOBAHHUH, B TOM UYHUCIE IPH HepecyETe
KaBUTAllHOHHOTO 3aIiaca ¢ UCHBITAHHOW MOJENH; MCIOJIb30BaHUE HENOCTATOYHO CTOMKHUX MAaTEPHANIOB U
np. OCHOBHOHM peXUMHOM MPUYMHONW KaBUTAIIMHM SABISETCS SKCIUTyaTallMs HACOCOB MPH MOHMKEHHBIX
YPOBHSX BOJBI HIDKHEro Obeda W HEOJAarompHUsATHBIX THUAPABIMYECKHX YCIOBUSAX MOABOAA BOIBI W3
aBaHKaMeEpBHl.

[IpoBepka TOCTATOYHOCTH IMOJHOT'O HAmopa Ha BXOJ€ B HACOC MPOM3BOIUTCS NMYyTEM CPaBHEHUS
¢dakrryeckoro (Ah) u JomyckaeMoro 3HaueHUs: KaBUTaIMOHHOTO 3amaca (Ahy,,).

VYcnoBue oTCyTCTBHSI KaBUTALMK B Hacoce obecnieunBaercs npu Ah > Ahy,,

[TonHbIit aOCONIOTHRIN HAIOp Ha BCACBIBAHWM HAcoca 3a BBIUYETOM HAIOpa, COOTBETCTBYIOMIETO
JaBJICHUIO Mapa, OTHECEHHBIN K MIOCKOCTH ocH pabouero koneca Ah (NPSHA), ans pakTuueckoit cxeMsl
MIPOBOAMMBIX HCIBITAHUHN onpeaensieTcs no hopmyiie

Ah=0,102%(P,; + Ps-P,) | p+ 0,0827*Q°/d* + Z,,

rae P,; — maBieHue BOABI Ha BXxoie B Hacoc, Ila; P; - GapomMeTpudecKkoe TaBJICHHUE Ha BBICOTE
YCTaHOBKH HacocoB, Ila; P, — maBneHue HAChIIIEHHOTO BOJSHOTO Mapa Ha BXO/JIe B Hacoc,

[a; Z,,; — pa3HOCTH OTMETOK OCH MaHOMeTpa m/ u OcH paboyero Kojeca Hacoca, M.

Pacuér BemomHseTcs ans ycmoBuid Hacoca Ne5 (oM. Tabn., pexum 3), KOTOPBIA HUMEN
MaKCUMAaJbHYIO II0J1ady ¥ MHHUMAIbHBIA YPOBEHB BOABI HIKHETO Obeda.

3a ypoBEeHb BOJbI B HIDKHEM Obe(he MPUHUMAETCS YPOBEHb BOJIBI B OTKPBITON cU(OHHOHN Kamepe,
rJie TIPOUCXOIUT Pa3pbiB HATIOPHOTO NOTOKA M BOPOHKA BO BCACHIBAIOIICH JIMHUU.

[Ipeprimenne numeromierocs Ah nam Ah,,, coctaBnser 14,35 — 10,2 = 4,15 M, TO €CTh YCITOBHUSI TSI
MOSIBJICHUS KABUTAIIUU BO BPEMS UCTIBITAHUN OTCYTCTBOBAJIH.

[MogoOHebI# pacuér st Hanbosiee HEOMArOMPUIATHOTO PEKHUMA: MUHUMAIIBHBIH YPOBEHb BOJBI B
cudonnoit kamepe 364,0 — 0,24 = 363,76 M (motepu Hamopa B cuoHe) U MaKCHUMallbHAs MMojada Hacoca
5,23 m’/c (1o pacuéry xopropauun «Kubota»), yMeHbIIAeT MOAABISIONICE KABHTALMIO MpeBbieHHe Ah
10 0,98 m.

[IpakTrueckn KaBUTAIUs HACTYIaeT paHbIIE, OJHAKO WMEET JIOKANbHBIH XapakTep W HE BIHIET
Ha XapaKTEepPUCTHKY Hacoca.

Js cHIWKEHUS KaBUTAIIMOHHBIX SBICHHUN B Hacocax OOJbIIIOE 3HAUCHHWE MMEET MOAJCpKaHHe
BBICOKHX YPOBHEH BOJbI B MOJABOSAIIEM KaHane [1].

Bo Bpewms oOcremoBanms BOAOCIHB paboTai Ha mepennB rayouHoi 10 cMm, mommepKuBasi YpOBHH
BoJbI y Bogonpuémuuka HC Ha 9 cM BhIIe MTPOSKTHOTO MaKCUMAJIBHO JOMYCTUMOTO YPOBHSI.
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M. a0c. M. a0c. M. abc. M M M Mm3/c Mm3/c MlIla MlIla M kBT % %
1 8 8 365,39 365,16 433,69 68,53 0,22 4,01 4,90 4,90 0,037 0,78 75,76 4335 84,0 86,3
2 8 8+5 365,14 364,93 433,69 68,77 0,21 3,77 9,72 4,77 0,035 0,78 75,97 4300 82,7 84,9
3 5 8+5 365,14 364,94 433,69 68,75 0,19 3,79 9,72 4,95 0,043 0,745 71,58 4420 78,6 80,7
4 5+7+8 | 365,90 365,68 435,70 70,02 0,22 4,53 13,94 4,65 0,038 0,770 74,64 4253 80,0 82,1
5 5+7+8 | 365,90 365,68 435,70 70,02 0,22 4,53 13,52 4,51 0,038 0,780 75,66 4165 80,3 82,5
6 1+2 365,90 365,69 435,70 70,01 0,21 4,54 9,50 4,75 0,037 0,760 73,72 4252 80,8 83,0
7 1+2 365,90 365,69 435,70 70,01 0,21 4,54 9,10 4,55 0,037 0,775 75,25 4188 80,2 82,4

Ipumeuanue: B pescumax Nel-3, 5 u 7 cughonvl 60008binycra paspsicensl.




Takoit ypoBeHb npu cTabmiIbHOM pexnme padorel HC Ge3omaceH m 3HEprodDPeKTUBEH, HO
MMPpEACTaBJIACT YI'PO3y IIPpU BHE3aITHOM OCTaHOBKE HAaCOCOB, HAIIPUMEP, IMPU MOTANICHUU B SHEPTOCUCTEME.

J1Jisl OBBIIICHUS OTIEPATUBHOCTHU YIIPABICHUS B LENAX OCIA0JICHUS KAaBUTAIIMOHHON Harpy3Ku Ha
Hacockl W dHeprocoepexkenuss Ha HC 1menecoobpasno mpowmsBecTu pekoHcTpykmuio HC «babartary,
MPOTOYHON YaCTH HACOCOB, aBTOMATH3UPOBaTh paboTy coopyxeHuit HC ¢ momompio cuctemsl SKADA.
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CTPYANN CYB KYTAPTUUNAP UL PEXXUMUHUHT TABOPATOPUA
TAOKUKOTIIAPU

A. Apugpscanos, /l. Ao6oypaumosa, M. Omaxonos, 3. Hopazumoea
(TUMH)

V36ekucTon Pecry6nukacuna cyropuiIaauran epiap ydyH MyJKaJJlaHTaH CyB TAHKUCIHTH KyHIaH-KYHTa
om0 Oopmokna. Harmxana, cyB XaXKMHUHU OOIIKApyBYM WHIIOOTIIADHH PEKOHCTPYKLMS KHIIHIL, SHIUIApUHH
0apIo 3TUII MacajJacy Ba MaBXyJl HHIIOOTIAP HUIIMHH PECYpCTERKAMKOP TEXHOIOTHSUIAPHU KEHT KyJUlaraH XoJjaa
TAaKOMHJUTALITHPHIN KyH TapTHOMAaru MyxuM macaia 0ynub Koiamokna. byryHru xyHna y3namTupuinaérran epiap
KYII X0oJuIapJa Hacoc OpKajH CYFOPHII YUyH MYyJDKaJulaHraH. By aca ¥3 -y3unan Kymmmua xapaxarra oiau0 Keaau.
AliHM naiiTna cyB carxuigaH 4—5 meTp OanaHUIMKIA KOWJIAITraH epilapHH XaM HacoC OpKaJHM CYFOpHILNTa TYFpu
kenaan. Uy Omnan Oupra XO3upru KyHAa TEXHHKAHUHT KaTop cOXajlapuaa pecypcTexaMKop TEXHOJOTHsuIapra
acoCJaHTaH CYIOKJIMK Yy3aTHII MociaMmaiapuaaH ¢oinamannnMokna. Illymap >xymiacupaH CTpysuln CyB
KyTapruujiapaup.

Crpysnu CyB KYyTaprud Wil NPUHIUNKLA UIIYH OKUM EplaMuia KaMepaaa BaKyyM [o3ara KelITHPHIaau Ba
cyB Oocumiap ¢apku XucoOura MabiyMm OamaHUIMKKAa KyTapumamu. SIbHH, Xyjoca IIyHAaH HOOpAaTKHd CyB
KYTapuIIHA OKUM OOCHMHUHH Y3rapTHUPHUII OPKAIN aMajra OUIMPHUII MyMKHH.

Crpysiin CcyB KyTapruujiapHu JjabopaTopusi IIApOWTHAA CHHAIl YYyH >KapaHHM MOZAEJUIAlITHPHIL
TaylabJaapura aMaj KWINII JIO3UM.

XKapaéuHun ymymuil cxemaTWk KypHHUIIMHH - pacMm acocuiga udopanacak, y XoJjaa CyB KyTaprud
rapaMeTpiapuHy Kyinaarnia ndoanam MyMKUH:
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1. Nrum Hamop- cyB KyTaprud MocjiaMaHH UINra TymupyBur maHOa: Mirau kamepanunr kupuin (1-1) Ba
yukui (2-2) KECMHUIard Hamopiiap GhapKyd acoCcH1a aHUKIaHAIH:

vy 2g¢ y 2g

2. Kepaknu nHanop: CyB KyTaprud MocjiamMacHia XOCHJI KWJINHAJAUTaH HaIop.
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3. Nrum oxum capou:
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4. Y3arunaérran cyB capu:
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5. Cys xyrapruaauar ©.1.K.
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By Typnaru cyB kyTaprawiapaa TUAPABIUK KAPIIUIHKIAP XUCOOUTa SHEPTHs HYKOIUILIAPH KT

Ooynanm.

Hamop #yxonuuapy OKUMIApHUHI KYIIMJIMII O>KapaCHilapuia, CyB KyTaprud HWIIYM KUCMHUHHMHT
JIeBOpIapHia UIIKATAHAII XUcoOnUTa XaMaa OKUM KHHETHK YHEPTHSACHHU KaMaHTHUpHII HaTmwkacuga (auddy3opna)
103ara kenaan. by skapaéHHU Tyma Oaxonarmn ydyH 1abopaTopus MIAPOWTHIA W3JIAHAIUIAP ONHO OOPHITHH TaK030
STau.

Mopennamtipuin  tajgabiapu acocuaa JkapaéHHU  YpraHuiiia acocuid  mapaMeTpiiapHd  YIIdoB
oupaukaapcu3s €3aMu3 Ba KyHUAard napamMeTpiapHu KUPUTAMU3:

HK

T H,+H,
_9
0
VY xonna xopunarmnapaan poigarannt ®©.M.K yuyn kyiiunaru udoganu é3aMmus:

_q-H
T a-m

n

Huc6wutii nHanop:

Hucobwuii capd: ¢

CyB KyTaprud WIIYd KaMepacHHUHT TE€OMETPUK YIIaMIApHHN KYyHHIATH KYpUHUIIA nogaraiMus:

_dy —d}

s
d;

By #iynanuuiaa onu6 Gopuiran usnanuiiap raxjaunuaan [1,2 sa 6omk.] mabiaymru, H » T H, = cons't

OyJraH XonaT y4yyH CyB KYTaprUYHHHT OMp He4a XapaKTEPUCTHKAJIAPHHU OJIMII MYMKHH.

by xapakrepucTukagapHu abopaTopus IIApOMTHAA CYB KyTaprud MOJICIUHM spaTHO, cHHA0 KypHuIl
MYMKHH. Moze/uiamTupuil Kyiunaru tanadiap acocuja amasira OLIHpUIIIu.

1. “S” kudAMaTHHUHT OUp XWJUIUTH Oapobapuia, TeOMETPHUK YXINAIUIMK MapTH Oa)Xxapuiiu.

2. CyB KyTaprud MOl KUCMHIArd HHUCOMH Faaup-OynypiMK KHWMATHHUHT JesApiid OUp XHJUIUTH
TabMUHIIAHH.

3. KunemaTtuk yxwmwanuiuk Tanabnapu Oaxapunumuaa (g = cons't), PeliHoniac ME30HH YXIIAIIMIH

Re = cons't maprura aman xumusan.
Peitnonic Me30oHu Kylunarnya anukianau [1, 3]:

. d\\[2g(H, +H )

€
14




Arap HIIYX HAIoOp TEC3JIUTUHU Kyﬁm[amqa aHHUKJIaCak:

-0
[0}

(4

CyB xyTapruysia xocus 0ynanuran ¢oijany HAOPHU KyHHuaru TeHriaMa acocuaa €3aMus:

92
Hkl =< |:+

_2g

S-2
S (S—1)2q

1
2—?(1+q) ,

KyBypnap Tuzumumaru Hamnop HYKoJIMIUIapHHM HHOOATra oJsicak, Qoitnanu HamopHU Kyiuparnda €3uii

MYMKHH:

H =H, —h,

h - TH3UM/Ia HYKOJITaH Harop.

CyB kyTapruyna xocwi Oynaauran QoWmany HAIOPHUHI XaKUKUH MHUKIOPH CyB KyTapruyjaa HyKoJraH
HAIOp GHIAH TYFPUIAH TYFPH GOFIHK. MyKoJIras Hamop MUKIOPH FHAPABIHK XUCOO OVilHua aHMK/IaHAIH.
TankukoT 00BEKTH MapaMeTpiIapu acocuia CyB KYyTaprud MOCJIaMaHUHT THIPABINK XHUCOOMHN OarkapaMus.
CyB KkyTaprud MociaMaHH TEKIIHPHUII OYyinda Taxpubamap xap Xui caphiapaa Ba Xap Xujl Hamopijapiaa aMmaira

OIIUPIIIIH.
1 Xaznsan - Ctpysiiu cyB KyTaprud rufipaBiuk napamerpiapiuaunr taxjaminu (dg=10mm;)
Ne H,, cMm Q,, M’/c H,, cM Q, M'/c Qo, M’/c AH AU
1 150 383 70 52 435 0,46 0,14
2 200 398 70 100 498 0,35 0,25
3 250 445 70 141 586 0,28 0,32
4 300 473 70 155 628 0,23 0,33
5 350 502 70 195 697 0,2 0,39
6 400 613 70 255 868 0,18 0,42
7 500 705 70 295 1000 0,14 0,42
8 550 815 70 360 1175 0,13 0,44
9 650 895 70 472 1367 0,1 0,53
0,60
L
1,50)
0,40 * e
. *5
0,30 * s AU
0,20 =~
e
0,10
0,00
0,00 0,10 0,20 0,30 0,40 0,50
2 Pacm - Cmpysanu cye Kymapauy Xxapakxmepucmuxacu
Taxpubamap HaTKacuga OJMHTaH KAWMAaTiap acocuua CTPYSUTH CYB KYTapTrUYHHHTT

xapakrepuctukanapu Q, = f(AH,) (1-Kansan, 2-pacm) Kypuiau.

HAarop



OnuHra" Hatwxanap Takiang 3TwiaéTraH KypwiMa CyBHH MablyM OajaHIUIMKKA KYTapuIl MMKOHUSTHIA
3ra 9KaHJIWTHHH KYPCaTAH.

AJIABUETIIAP:

1. JJatunos K.III. I'mapasiuka, THApPOMAIIMHANAD, THAPOOPUTMAnap. — TomKeHT: YkuTyBum, 1992 —
420 0.

2. ApudxanoB A., Paxumos K., Xampoes C I'mapasnmuuecknii pacuer crpyiiHoro ammapara / CAHUNPU
Ha MyTH K HTHTETPUPOBAHHOMY YIIPABJICHUIO BOIHBIME pecypcamu. — TamrkeHt, 2010. — C. 73-74.

3. dyckynoBa H, A6aypaiinmosa /. Kuunk Hanopsin pecypcrexamkop cys kytapruwiap / CAHUUPHU na
ITyTH K HHTETPUPOBAHHOMY YIIPaBJICHHUIO BOAHBIMU pecypcamu. — Tamkent, 2010. — C. 128-130.

4. Coxounos E.A., 3unrep H.M. Crpyiinsle annapatsl. — M.: OHeprus, 1970

YK 627.157

YYKUHOAUNAPHUHI OKUM Y3YHNUTU BYUNYA TAKCUMOTU OUHAMUKACH

A. Apudpscanos, JI. Camues, /I. A6oypaumosa
(TUMH)

UYKUHAMWIAPHUHT OKUM Y3yHJIWTHM OVHWYa TaKCUMOTH JAMHAMHUKACHUHMHT TaJKUKOTH acocuia
CYFOpUII KaHaJUIapuAaru TUHAUPTUWIAD XUCOOMHHU amalra OMMPHUII MyMKuUH Oymamu. Tunaupruadinap
CYB TabMUHOTH THU3MMMHUHI acOCHUI KHCMHU XMCOOJaHaAW, YHM KypHUII Ba 3KCIUIyaTalMs KWIHLI KYII
xapaxkatnapHu Tanad osrtagu. Kypunaguran cyB To3amam HWHIIOOTJIAPUHUM MYMKHH Kajgap ap3oH
OYIMIIMHU Ba OSKCIUTyaTalus MIapOWTIapuia KaM XapakaT Tajnad KHIMIIM YYyH CYB TO3aJIOBUH
HWHIIOOTJIAPHHU JIoMNXanaéTranaa cyB OOBbEKTIApUHUHT aCOCUH THAPABIUK XOCCAIAPHHM TYIUK YPTraHULI
tanab stunanu [1, 2, 3 Ba 0.]

Tunaupruunap Xxucobu KaHal WII PEKUMH, HIII JaBOMHJA KaHAJAaH YyTaéTraH 3appavyajJapHUHT
ypraya THIpaBIMK HUPHUKIMTHHE XHCOOra oONraH XojAa Ba TAapMOKHMHI MakKcHMal CyB capdu
KuHMaTiIapu acocuaa orud Oopuramm.

Xo3upru maitna Oy XoNaTiapHH TYIWUK WHOOATra onub, YYKWHIWIAPHUHT OKUM Y3YHIIHUTH
Oylinua TakCUMOTMHH UGONATIOBYM Ha3apuil WIUIaHMajap sAKyHJIaHMarad. Mamxyn XwucoOmnai
yciybapu TEKHC XapakaTra MyJDKajulaHraH Oynu0, THHAMPTAWIApAa 03ara KellaJuraH HOTEKHC
XapakaTHU WHOOATTa OJINII UMKOHUATH YEKJIaHTaH.

IOxopunarunapan nHob6atra onub, OKMMHUHT HOTEKHC XapakaT Ju¢¢epeHnnan TeHIJIaMacuHU
KyWnnaru kypuHuiaa ésamus [3, 4, 5 Ba 0.]

_ﬂ:_“_Qé.L(a_w+Bﬂj+Q_z (1)
os ds ®’C*R

dx g o’
oy epna: Oy = 0 + 0,

0O;- cyB capdu, O, —noiika ca[;(pn,
0,=(1-50,

S —notikanuk mukaopu; C — Ille3u kosdduirentu; R — ruapasiuk paauyc;

(U - OKUMHUHT KYHIAJIaHT KeCUM 103acH; B — OKHUM caTXuHUHT SHU; Q — OKUM capdu;

& - Kopuonuc ko3¢ hUnreHTH.

OkuM y3yHIUTH OViWYa YYKHHOWIAp TaKCUMOTHHH HQOJajall YIyH MOJIEKYSIP-KUHETUK
HazapusaaH $oiinananamus.

Y xonma, wMyamnaKk UYYKMHAWIAPDHA KUHETUK OSHEPIrUACH  Y3rapullMHM  KyWdujaaruya
ndonanaitmus[2, 3 Ba 6.]:

dK
dx

dsy,’
dx

. 1
=—g(pr — p)Wrnsina +5PWT’1 (2)

Oy epma O Ba O - MOC PaBHUIIJA CYIOKIMK Ba KATTHK 3appajiap 3H4INIH;

W, - map kxypuHHIIMIArH KATTUK 3apPa XaKMU;



‘9T - OKUMJArd YYKHHINA Te3UTH;

g - OPKHH TYIIHWII TE3JIaHWUIIHN,

sin @ - ¥3aH HUIIAOJMTHMHUHT TOPU30OHTAIra HIcOaTaH Oypyak KHMaTH;

7l - OKUMJATH 3appajiap COHH.

Tenrmamanu (2) e4yuMU acocuaa, OKUM Y3YHIWUTH Oyiinda YYKWHIWIAp TaKCUMOTH YUYyH
Kyhugaru upoaHu oIamMus3:

§=3S, [Z‘)J exp{— QDZ I sin awzdx} (3)

o

D- OKUMIaru ‘lyKI/IHHI/IHI/I XapaKTCPJIOBYU MapaMeTp:

3
p_38pr—p)fd. :
2p, d

o

Oy epaa S, @,- MoC paBHuIIa OOLUTAHFUY CTBOPJArH YpTaya JOMKAIHK Ba )KOHIN KECHM 103aCH;

P Ba O - Moc paBHIIa CYIOKIHK Ba KATTHK 3appanap 3uwiury; d - KaTTHK 3appavalapHIHT THaMETPH.

IOxopunarn Gopmynanm x ra HucOaTaH GYHKIUS OYITaH MXTHEPUN KECUMIArd Y3aH Y3yHJIUTH
Oyiinya JOWKAIMKHUHT TaKCHUMJAHUIIWHU XucoOnam yuyH ¢oligananum MyMKuH. byHnma acocwii
KUHMHYIIMK Oy QyHKUMSHU TaHJIAII Ba MHTETPaIHU XUCOOIAIAND.

Bynunr yuayH (1), (2) Ba (3) TeHrnamanapHu OUprannukaa eY4UMUHN TOTHUII JIO3UM OyIau.

Tenrnamanap CHUCTEMacH COHJIM YCyJJa €4WJaAd Ba YHUHI Y4yH Maxcyc XucoOjam JacTypH
M40 YMKUIIIA.

HaTtmkana HOTEKMC XapakaT HaBOMHUAA YYKUHIAWJIAPHM OKUM Y3YHJUTH OyiiMua TaKCUMOTHHH
nQOoaAIOBUH XUCOOIAIT YCIIyOr SPaTHIIIN.

: )
s \ +

0l * e MHICOOTAHTH

‘ Viranran
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Pacm - Yykunounaprune okum y3yHaueu oyuuya yseapuui epagueu

Taxmud strinran xucoOnam ycryOMHWHT ad3auHTH IIyHAaH HOOpPAaTKH, TEHTIaMaaa OKUM
y3yHJIUTH OViuya YYKUHAWIAD TAaKCUMOTH OKHMHHHI THJIPABIMK JJICMCHTIAPUHU Y3TrapUIlINura
oormukaup. by aca kapaéHau TYIapok mdoga ITUIITa UMKOH Oepaiu.

Taknud osTEnran xucobnaml ycIyOMHM TaxiIWi KWINII Y4YyH TaOuMil Jana IIapouTHaa
(Mupumkop kaHamuga, Karra @aprona kaHanuaa) VTKa3wiraH UW3JIaHWNUIApJa  TyIUlaraH
MabIyMOTIapaaH (Gon amanmiu.

Viganran Ba XucoGmaHTaH KuiMaTiIapHH conmmmrrupuiga (PacM) MabiyM OYIZukd Takand
STHJITaH yCITyOHM aManuérra TaBCUs 3TUII MyMKHH

AJJABUETIIAP:

1. ApudxkanoB A.M. Metonbl pacdyé€ra pacmpenesieHus] 4acTHII HAHOCOB B pyciaX IMEPEMEHHOTO
ceuenus // ['upporexauyeckoe cTpoutenascTBo. - 2004. - Ne 4. — C. 50-54.



2. ApudxanoB A.M. Pactipenenenne B3BEIICHHBIX HAHOCOB B CTAIlMOHApHOM IOTOKe // BomHbIe
pecypcesl. - 2011. — T. 28, Ne 2 — C. 185-187.

3. ApudrxkanoB A.M., darxynmaeB A.M. ['mapaBiauueckuii pacueT OpPOCHTEIbHBIX KaHalOB B
3eMJITHOM pycie // Kunmtok Ba CyB Xy»Kamurd Myammodiapu: Te3. moki. HaydH. koHd. (3-6 mait 2004).—
TamkenT, 2004. - 66-67 6.
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NOBbIWEHUE 3®PEKTUBHOCTU BOAOMNMOMNOTPEBJIEHUAA HA YPOBHE ABI
N ®EPMEPCKUX XO3AUCTB

H.A. Axmeoxoorcaesa, H. Hkpamos
(HUMUBII npu THUM)

ITocne mpoBo3riameHns HE3aBUCUMOCTH B Y30EKHUCTaHE KOJIXO3bl U COBXO3bl OBIIM 3aMEHEHBI
yacTHBIMH (hepMepaMu u accouuanusimMu Bogomnorpedureneii (ABIT). B 2008-2010 rozax B Y30ekucrane
OblIa TIpOBEACHA ONTHMH3ANUA (PEePMEPCKUX XO3SMCTB W ObUIO 3aperucTpupoBaHo 80628 XO03SIACTB.
Bonee 50 % moreps BOABI MPOWCXOAWT H3-3a HEIOCTATKOB CHCTEMBI JOCTABKH OPOMIAeMOIl BOABI U
HECOBEpIIEHHOW MpakTUKHU opomreHus Ha ypoBHe ABII u ¢gepmepckux xo3zsiictB. Kpome Toro, Huskoe
KadyecTBO JOCTYNHBIX JAHHBIX O 3€MJ€ U BOJHBIX pecypcax, OTCYTCTBHE aHAIUTUYECKHUX
HHCTPYMECHTAJIBHBIX CPEJICTB MHCIIOJB30BAHMA BOJBl HE IO3BOJSIET CBOEBPEMEHHO INPUHUMATh
MIPaBUIIbHBIE PEIICHHUS.

B 3TOM oOTHOIIEHMH, yIydllleHHE HCIOJb30BaHUSA BOJHO-3€MEIBHBIX PECYpCOB, YBEIUUYEHHUE
3¢ (HEeKTUBHOCTH BONOMOJBOIALICH CHCTEMBl [UIsl OpOLICHHs, TNPUMEHEHHE BOAOCOEperaromumx
TEXHOJIOTHMH M CPEIACTB BOAOYYE€Ta, PAa3BUTHE CHCTEMbl MOHUTOPUHIA MCIONb30BAHUS BOIBI H
WH(POPMAITMOHHO-aHAJUTHYECKON CHUCTEMbI, OCHOBAaHHOW Ha MEpelOBOW HAyKe W TEXHOJOTHH, SIBISICTCS
OUYEHb BAXKHBIM.

Hannas paboTa BBINOJNHSAETCS B paMkax mnporpammbl «Kaxnmas kamis popora», KoTopas
HampaBjeHa Ha jocTwkeHue llenmedt Teicsdenerus nyTeM afanTalMd K HW3MEHEHHIO KiIMMaTa |
yIpaBieHUs] BOJOW ¢ ydacTHeM oOIIecTBeHHOCTH. PaboTa HampaBieHa Ha yJIy4IICHWE HCIIOIb30BAHMS
BOAHBIX pecypcoB Ha ypoBHe ABII u ¢pepmepoBs, u npu 3ToM OyAyT BBHIIIOIHEHBI CIEAYIOLINE PAOOTHI:

1. PazpaboTka Hay4HO-OOOCHOBAHHON CHCTEMBl MOHHTOPHHTA W OLIEHKH Ha OCHOBE H3yUYEHHUI
CUTyaIlMi Ha MWIOTHOM Y4YacTKe, BKIIOYAIOLIas:

-I'UC-kapty c 0Oazoii manHbix mns ABIL, Brirodarmmyio B cebs BClO HHPPACTPYKTYPY
OPOCHUTEIBHBIX COOPY>KEHUH, BUABI CEIbX03KYJIbTYp, OpOILIaeMble IUIOIAIH, JTaHHBIE 10 BOJE U T.1.

- [IporpaMMHBII IPOAYKT JAJIsi BEIYHCICHHUS BOAHOTO OanaHca W 3(PPEKTUBHOCTH OPOCUTEIBHOM
CHUCTEMBI, BKIIOYAIOINN aHAIMTHYECKHE HHCTPYMEHTAIBHBIE CPEACTBA ISl MOHUTOPHHTIA.

2. OcHalleHUe CHCTEMbl IOCTAaBKM BOJABl W3MEPUTEIBHBIMH YCTPOWCTBAMHU IJIsl YJIyqIICHUS
yIpaBJIeHUs BOJAOU U aHAJIU3 SKOHOMHUU BOJIBI.

3. leMOHCTpauusi MOATOTOBKM  3emiu  (IJJaHUPOBKA) W NpuMeHeHHS  3((EeKTHBHBIX
BOAOCOEperarIrX TeXHOJIOTUH (yIydIeHHbIe CIOCOOBI O0PO3IKOBOTO MOJIMBA U KalleJbHOE OPOIICHHUE).

4. PazpaboTka pBIHOYHOM CHUCTEMBI CTHMYJHPOBAHUS SKOHOMHH BOIBI I (epMepoB.
[IpoBenenue Tpenunros ans nepconana ABIT u ¢pepmepos.

5. Coznanue PecypcHoro lLlentpa mis oOecrnedeHusi MOAACPKUBAIOLINX YCIyr depMepam,
BKJIIOYAsl TPEHUHTH, HAIIPABJICHHBIE HA IOBBIIIEHNE IPOAYKTUBHOCTH U J0X01a (hepMEPOB.

B xadectBe mmimorHoii Orpina BeIOpana ABII «IIporpecc Hyp», koTopas pacmoiokeHa B
[Mactmapromckom paiione Camapkanackoil obmactu. B nHacrosimee Bpemss B CamapkaHACKOH 001acTH
37 ABII ob6cnyxuBaror 8804 dhepmepckux Xo3sicTB, W BhiOpaHHas ABII sBiseTcs THOUYIHBIM IS
00JIacTH 0 OpTaHU3aIMU BoJaOpacipeneneHus u nmetommmcs npoodiaemam. ABII obcmyxuBaer 2000 ra
3eman nozasemeHHsie K HC Mexnato0an-3. BeiOpaHHBIH TUIOT ONMHLETBOPSIET Takxke cutyaunuto ¢ 70 %
HAaCOCHBIMH CTaHLUSAMHU B Oacceiine. @epMepsl UCIONB3YIOT BOLY, MOAHATYIO Ha BBICOTY 72 M, KOTOpas
SBJISICTCSI JTOCTAaTOYHO JOPOTHM U CyOCHAMpPYETCS WpaBHUTEIBCTBOM. B mocmemnme 5 et 127 ra
CeJIBCKOXO3SHCTBEHHBIX 3eMeNb U 46 ra mpuycaaeOHBIX y4acTKOB 3a0pOIIECHBI M3-3a HEJOCTaTKa BOJBI.
UndpactpykTypa OpoLIeHHs, CO3JaHHas B COBETCKOE BpEMs, IOJHOCTBHIO H3HOWIEHa. Bomozabop
OCYIIECTBIIIETCSI M3 LIEJIOTO DPsiia OTBEPCTHil, MPOJENIaHHBIX (epMepaMH B HAIOPHOM TpyOompoBoxe



nrameTpoMm 1200 mM. KoMmanmHas miomans pasjeincHa Ha pas3lWdHBIE 1O pa3Mepy y49acTKu (0T 5 1o
80 rektapoB) 1 pa3zHOW (HOPMBI: KBagpaThl, MPSIMOYTOIBHUKH, TPEYTOJIBHUKH.

HyxHo oTmeTuth, uTo 3TOT y4acTok BeIOpan mpoektoMm MCBX u ITPOOH «Ilnan UYBP u
BonmocOepexxeHus sl OacceliHa p. 3apadmran» B KadecTBE MIVIOTHOW 30HBI IJIA TEMOHCTPAITUH BOIO- U
sHeproddpdexTuBHOCTH. OIWH W3 TIaBHBIX YCJIOBUW CHIDKGHHSI DJHEpProsarpar — IIOBBIIICHUE
¢ dexkTuBHOCTH Hcmonb3oBaHus Boxabl. [Ipoekt ITPOOH mokpsln pacxoabl Ha KamUTAJIbHBIA PEMOHT
HAaCOCHO-CHJIOBBIX arperaroB HAaCOCHOW CTaHLUHU, a TAaKKe CTPOMTEIbCTBO MAIIWHHOTO KaHajia
MPOTSKEHHOCTHI0 4 KM M BOAOPACIPEACIUTEIIBHBIX Y3JI0B, KOTOpble OyAyT OCHAIIEHbl THAPOIOCTaMHU.
OnHako, BOIPOCH BHYTPUXO3SHCTBEHHOTO BOJOTIONB30BaHMS HE BXOJAT B COCTAB 3a7a4 TOTO MPOEKTa.

Crparterust yBelIn4eHHs IPOIyKTUBHOCTH BOABI HE MOXET pa3padbaTbIBaTHCs B IOJHOW Mepe, eciu
B BOIIPOCaX OPOILICHHS HE YUYHUTHIBAIOTCS HMMEIOLIMECS IIOTEPHU BOJIBI, OCOOCHHO Ha YpPOBHE IIOJS, YTO
cocrapisieT 6osee 50 % noreps. brina u3yueHa Bes opocurTenbHas HHQPACTPYKTypa, TPAHCTIOPTHPYIOIIAs
BOAY JUISI TIOJIMBA, M OIIpeAeIeHbl MPOoOJIeMbl B opomaeMoi miomaan. [IpoekT B OCHOBHOM HampaBjieH Ha
ajanTaluio YOpaBJICHUS BOJOW B YCIOBUSX HM3MEHEHHUS KIMMaTa IOCPEACTBOM [IEMOHCTPAlNH
TEXHUYECKUX MEXaHU3MOB (manmpumep, yIIy4IIeHHEe UpPUTallHOHHOM HHPPACTPYKTYPHI
BOAOMOTpeOUTENeH, M T.M.) W JEMOHCTPALMU COBPEMEHHBIX BOAOCOEpEraromux TEXHOJOTUH ISt
¢depmepoB, yTOOH! yBEIMYUBATE IPOAYKTUBHOCTD B YCIOBHIX U3MEHEHUS KIMMATA.

Jns  sToro  BeIOpaHBl 2 SKCHEPUMEHTANbHBIX  ydacTKa: Ha  OZHOM  IIPOBOJATCS
CENIbCKOXO3SUCTBEHHBIE PAa0OTHl TPAAWIMOHHBIM CIHOCOOOM, Ha BTOPOM — TII0 COBPEMEHHBIM
arporexHojyorusiMm (Puc 1). [Ing MoHMTOpHHra BOXOMOJIB30BaHHUs (QepMepaMH MOCTPOCHBI BOJIOMEPHBIE
COOPYXEHHMSI Ha BXOJIE ¥ BBIXOJI€ 3TUX YYaCTKOB.

i, A IITFR,

Puc. 1 - Mecma pacnonosicenus 0CHOBHBIX 00beKmMO8 0Jisi NPOBEOeHUs. UCCIEO08AHUL

Ha BriOpannbix ydactkax (Poto 1 u 2) BIONHEHA MJIAHUPOBKA MOJIEH, W OyAyT NMPUMEHEHBI
YIyYIIeHHBIE METOABI 00po3aKoBOTO MoimBa. Kpome »sToro, OyaeT mpoTecTHpoBaHa 3¢G()EKTHBHOCTH
KamneJxbHOT0 OPOILIeHUs, KOTopas OyJeT MOoCTpOeHa YaCTUYHO 3a CUET IPOEeKTa.



Domo 1 -Bvibop ucnvimamenbHvix y4acmro8 @omo 2 - Ilpoyecc ycmano6ku uoponocmos

B mponecce paboTel ObuIH cOOpaHbl CIEAYIONUE UCXOTHBIC JaHHBIC: TEXHHYECKUE JAaHHBIC MO
KaHallaM M COOpPYXeHHsIM (IPOIMYCKHasi CIIOCOOHOCTh, pa3Mephl, COCTOSIHHE, MpPOOJIEeMHBIC YYacTKH,
3¢ (eKTUBHOCTE paboOTBl M T.I.), BOA03a0OpPBHI M BOJOBBINYCKW, YIpPaBIE€HHE BOIOW Ha JaHHOMN
TEPPUTOPUHU, THIIEI BOJAOMEPOB, NOKYMEHTAIMsI O IMOCTaBKE BOJBI, OTYETHI, IJIaH BOJOIOJIH30BAHUS,
3eMeNbHBIE PECypChl, BHIBI KYJIbTYp, IaHHBIE O MECTOPACIIONIOKEHUH (EPMEPCKUX U JTOMAIIHUX
X034HCTB, uUMerwoleecs 000pyaoBaHue. BolnonHeH riyOokuil aHamu3 MECTHOH CUTyalMu 1O aHAIU3Y
JaHHBIX IO JOCTAaBKE BOJBI M BONONOTPEOJICHHIO, MCIOIB30BAHMIO (epMEPCKUX 3€Mellb, NaHHBIX IO
J0XOJaM U 3aTpaTaM.

Ha ocHoBe »Toro amanumsa paspaborad [IporpaMMHBIM TpPOAYKT AJsi BBIOJHEHHUS PacueToB
Oananca Boxabl. Huxe Ha Puc. 2 nokasaHa asekTpoHHas BogoOosiaHcoBas cxeMa. [Ipu 3ToM HHCTPYMEHTHI
pacueTa BOJHOTO OalaHCa MHTEIPUPOBAHBI B MOHUTOPHUHTOBYIO CHCTEMY, Ha OCHOBE KOTOPOTO (hepMephl
MOTYT NPUHSATH NPAaBUIBLHOE U CBOEBPEMEHHOE PEIIEHUE 110 Pa3MEIEHUIO KyJIbTYp U BOJBI.

Ttk # m W At i | 1 At | Feemp | A | I-rp-utl Tyt |'Hmu—ur|!i

Puc. 2 - Dnexmponnas 6éodobanrancosas cxema

W3 sToro pucyHka BHIHO, YTO KpoMe O00BEMOB MOJAHHOW WM 3aINIAHUPOBAHHOW JUIS MOJaYH
BOJBI, MOKHO OTCJICKMBaTh Iutomanu opoiueHus. [Iporpamma oOpabaTeiBaeT U aHaNU3UPYeT JaHHBIC U
LEHTPAIN30BaHHO XPAaHUT BOJIOXO03IHCTBEHHYI0 HH(popManuio. [laHHAs mporpaMMa mo3BoJIsSET:

- YOPABJIATh SKOHOMHUYHBIM PACHPEACICHUEM BOJIHBIX PECYPCOB, IOCPEACTBOM €KEIHEBHOIO
MOHHUTOPHHTAa BBOAUMOM HHpOpManuu,



- KOHTPOJIUPOBAThH Ka4eCTBO BBOJAMMON WH(POPMAITUH 110 OTIEPATHBHBIM JaHHBIM,

- TIOJIy4aTh Pa3JINYHbIC BUABI BBIXOJHBIX U OTYETHBIX (OPM,

- TpancopmMupoBaTh TpeOyeMbie O0BEMBI ONEPATHBHBIX JaHHBIX B (opmarel Excel mns
JAIBHEUIIETr0 WX MCIOIb30BaHMsI BHE 0a3bl TaHHBIX,

- CUCTEMaTU3UPOBATh HAKOIICHHBIN CXeMaTHUECKHI MaTepHall.

MOKHO TOJIYYHTh 3HAYCHHUS €KEIHEBHOTO, NIEKAJHOTO, MECAYHOTO, a TAKXKE ToJ0BOro 00bema
BOJIOTIONE30BAHMS WJIM TEKTAPOB, a TAKXKe ONEHUTh 3PPEKTHBHOCTh MPHUHUMAEMBIX PEIICHUH 10 TUTaHy
Wau  JaHHBIX 10 ¢akty. OT4YeTHBIE MaTepualbl BBIBOIATCS B TaOMMYHON ¢dopme, WA TpH
HEOOXOIUMOCTH, B Tpa)MuECKOM.

Ha puc. 3 mpuBenensl ¢opMbl M pacueTHBIE 3aBUCHMOCTH MO 00beMaM BOABl B CHCTEME M
3HAUYCHUS TOJICH, TJIe TMPOBEACHBI MONKUBBI. Ha 3eKTpoHHON KapTe OyJeT HarJISJHO BHJHO, HA KAaKOM
y4acTKe MPOUCXOAUT MEPEIONIHB, a TJIe HAOII0AaeTCs HEXBaTKa BOJIBI.

PacueThl BBIMOTHSAIOTCS MO 3aBUCHMOCTH, TO3BOJISIONIEH YUUTHIBATH XapaKTEPUCTUKHA BOJOTOKA,
IOTEepW BOABI Ha WUCHapeHWe W (QUIBTPAIIOHHBIE TOTepu. Mojenb OCHOBaHa Ha 0aJaHCOBBIX
YpPaBHEHHUSAX, B KOTOPBIX HCIIOJB3YIOTCSA IUIAHOBBIC IMOKa3aTelM WIM UMEmuecs (aKTHIeCKUue
XapaKTEPUCTUKUA 110 BOJOIOAAaYe. YpaBHCHHE BOJHOTO OajlaHCa pacyYeTHOrO0 ydYacTKa 3a JIaHHBIN
WHTEpBal BpeMeHU At (CyTKH, JeKabl, MeCSI]) UMeeT BU (MITH M3)Z

W1+ WQ—V]— VQ—P:AW

I'me W, - mocTtymieHne BoAbl Ha OTcek ydactka; W, - mputok KJIC B mpegemax orceka; V| —
OTTOK C 3aMBIKAOIEro CTBopa; V, - Boj03ab0p Ha yyacTke; P - morepu Boasl; AW - HeBs3ka OajaHca.
[MoTtepu onpexnensroTcs mo Gpopmysie (MIH M ):

P = Pucn-_Pg + P 41;AnA_P ¢.np.

rae Pun - morepm Ha wucnapenue; P, - mnocrymieHue BoAbl 3a C4YeT OCankoB; Py, -
GuibTpanMoHHBIE NTOTEPH; Py 1y - QUABTPALIMOHHBIN NPUTOK HA yYaCTOK, KOTOPBIA UMEET CYIECTBEHHOE
3HAYEHUE NJIsI TAHHOTO yYacTKa MO TUIPOTECOJOTHISCKIM XapaKTePUCTHKAM.

Gcragwms | Crpseea |

D - CEETUT

LUFIG0N NONER AfterDied_onfym
Preyeon3is Al FrualPereder
sarrtotel Afterinset

=l PAlterLayol

n? afterftervier

= Allergedate

L Alowsicdiiors

Lo ALt ashenictaien

Puc. 3 - @opmol 0na pacuemos ob6vema 800bl 8 cucmeme U 3HAUEHUSL NOTUMBIX 2EKMAPO8

CYMMa BO3BpAaTHBIX BOJA Ha YYaCTKC KOJMYCCTBCHHO paBHA Ppa3HULC MCKAY 00BeEMOM
I{OCTaBJ’IeHHOﬁ BOABI W CYMMApHBIM 3HA4Y€HUEM IIOTEPb. BOSBpaTHBIe BOObI COCTOAT B CTPYKTYpEC
pacxoaoB BOJFBI, SABJIAIOTCA JOITOJTHUTCIIbHBIMHA BOJHBIMH pecypcamMu u HCIIOJIB3YIOTCA



HUKEPACHOJIOKeHHBIMHU (epMepaMu. B 3ToM 3akirogaercst UX MO3UTHUBHAS POJIb.

J1st OLleHKH JOJM BO3BPATHOTO CTOKAa B OOIIEM pacxoje BOJbI MPEACTOUT coOpaTh AaHHBIE O
Boao3abopax ¢epMepaMu U cOpocax Mo KaxaA0My M3 MEXKYJacTKOBBIX HHTepBanoB. OqHaKO, BO3BPATHbIE
BOJBI SAIBJISIIOTCS] TAKXKE HCTOUHUKOM CEPbE3HOT0 3arpsi3HEHHS MIOYBBI U POCTA €T0 MUHEPAIN3ALNH.

PazpaboranHas BomoOanaHcoBass MOJENb IS BHYTPUXO3AWCTBEHHBIX OPOCHUTEIBHBIX KAaHAJOB C
QHAIMTUYECKUM MOJYJeM IJs OLEHKH, IUIAHHPOBAHMS M OIEPaTUBHOTO IepepaclpencieHus] BOJIBI
MeXay gepMepamMH U AOMOXO3AHCTBAMH, BKJIIOYAsl JUHEHHbIE CXeMbl HHPPACTPYKTYyphl B pamkax ABII,
Ha 0aze B MSAccess, Visual basic u npyrux UT mHCTpyMEHTOB MO3BOJAT 3((PEKTHBHO pacpeacisiTh
Boay. Cmenmanuctel ABII «IIporpecc Hyp» u depmepsl OyayT uMeTrh HEoOXOAMMYIO TPO3PayHYIO
nHGOpMALIMIO KacaTeJbHO IUIaHA BOAOpACHpEACNeHUs, W MpH HEOOXOAMMOCTH BO3MOXKHOCTb
KOPPEKTUPOBKH IUIaHA, a TAKXKE O MOJIy4EHHOH BoJeE.
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BbIBOP 3AKOHOB ABTOMATUYECKOI'O PEIYJIMPOBAHUA YPOBHA BOAbI HA
BOOOXO3ANCTBEHHbLIX OB BbEKTAX

H. becumos
(HUUUBII npu TUUM)

The article considers the algorithms of the selection of automatic water level control law for irrigation
channels through computer simulation of the dynamic processes running in water facilities automatic control systems
based on their structural representation.

Maxonaoa uppucayusi xanainiapuoazy a8mMOMAmMux OOWKAPUW MUSUMIAPU YUVH AGMOMAMUK DPOCMIAW
KOHYHIApU al20pUMMIGPUHU, CY8 XYJICaiucu 0O0beKmiapu demoMAamux poCmidu MusuMIapuod ymaouean OUHAMUK
JHCAPAEHAAPHU  YIAPHUHE MAPKUOUN MY3UIUU  aAcocu0dazy KOMNbIOMEPOd MOOEIAUMUPUL  AcoCUu0d MaHiau
macananrapu Kypud YuKUIeaH.

B cmamve paccmampusaiomest aneopummol 66160pa 3aKOHA AGMOMAMUYECKO20 PE2yIUPOBAHUsL YPOGHSL 800bl
HA UPPUCAYUOHHBIX KAHANAX C NOMOUWbIO MOOEIUPOBAHUS OUHAMUYECKUX NPOYECCO8, NPOMEKAIOWUX 6 CUCmeMax
ABMOMAMUYECKO20 Pe2yIUPOBAHUsL B00OXO3SUCMEEHHOM 00bEKMe HA OCHOBE UX CIPYKMYPHO20 NPeOCMaBIeHUs.

ABTOMaTH3anusi MPOLIECCOB  YIPaBICHUS  HPPUTAIMOHHBIMA  KaHaJIaMH B  YCJIOBHUSAX
HW3MCHAIOIIEHCS BOAONOJAYM M BOAONOTpeONieHUs TpeOyeT MPHUMEHEHHS COBPEMEHHBIX CHCTEM
aBTOMATHYECKOTO pETyJHPOBAaHUSA, KOTOPBIE B COYETAHUU CO CPEICTBAMHM TEIEMEXaHUKA U
BBIUMCIIUTEILHON TEXHUKH MO3BOJISIIOT MOJYYUTh ONHM3KHE K ONTHMAJIbHBIM PEXHUMBI PabOTHl Y4acTKOB
KaHala, TUIPOTEXHUYECKUX COOPYKEHHUH, HACOCHBIX CTAaHUMH W  3HAYUTEIBHO COKpaTUTh
HENPOU3BOJUTENBHBIE TIOTEPH BOJHBIX PECYPCOB.

B cucreme aBTOMaTH4YEeCKOro pPEryJIMPOBaHUS YPOBHSI BOABI BepxHero Obeda oOpaTHas CBA3b
OCYIIECTBIISIETCS. C TOMOIIBI0 HW3MEPEHHsI YPOBHS BOJBI BEpPXHEro Obeda Meperopa)xuBarollero
coopykeHusl. VI3MepeHHbIl CUTHaJI OCTYNAeT B yCTPOHCTBO CPaBHEHUS, T€ ONMPEAEISIETCS OTKIOHEHUE
3aJaHHOTO 3HAYEHUS YPOBHA BOJBI C M3MEPEHHBIM 3HaueHueM. Jlajiee CUTHaAN OTKIIOHEHUS MOCTYNAeT B



PETYJSITOP YPOBHS BOJBI, TJie MO BBHIOPAHHOMY 3aKOHY pPEryJIMPOBAaHHS PETYNATOpa BhIpAOATHIBAET
yIpaBJIsioliee BO3/ICHCTBUE Ha OTKPHITHE WIIA 3aKPBITHE 3aTBOPA MEPErOPaKMUBAIOIIETO COOPYIKEHUS.

PaccMmoTpum onucaHue MpeACTaBICHHOW CUCTEMBI PETyJIUPOBaHUS YPOBHS BOJBI BepxHero Obeda
TIeperopakUBAIOIINX COOPYKEHNH Ha ydacTKax kaHaia (puc. 1).

Yuactok kanama — 1:

I'panununkie ycnoBus npu x=0 ydactka — 1:

0,(0,) = F(1) = 0, ()32 2, (1) = 2,(0,1)], (1)
VYpaBuenue perynsaropa Py ypoBHS (pacxoza) BoAbl HIKHEr0 Obeda:

@, () =W,(t, Hy(b,,1), H, (1)), 2)

rae W,) — onepaTtop (3akoH) perynupoBanus perymustopa 1, Hy(by, t) —ypoBeHb BOJBI Ha y4acTKe-
1, T/le CTOMT JaTUMK YPOBHS BOMBI, by— PACCTOSHHA OT HAYaua ydyacTka, H, (1) — 3a1aHHs Ha PEryisTop
Py.

['pannunblie ycnoBus npu x=/; yuactka — 1:

Ql(ll’t) :E(t)+Q2(t)+Q3(t)a

3)
E(t) = 1o, (t)\/zg[zl (llat) —Z, (Oat)]a
YpaBHeHus peryiasatopoB P;, P, u P;, ypoBHS (pacxojia) BoJIbI HIKHETO Obeda:
%
a)z(t):VVrz(Hz(bzat)a H, (Z)), “4)

rae W,y — oneparop (3aKoH) peryiaupoBaHus peryistopa 1, H;(b; t) — oTMeTKa ypoBHS BOJBI Ha
yuacTke-, e CTOMT JAaTUMK yPOBHS BOIBI, b, — PACCTOSHHME OT HAyaNa ydyacTKa, z; (1) — 3aJaHHe Ha
peryastop Py.

Cucrema peryiupoBaHus 1o BepxHeMy Obedy paboraer cienyronum oopasom. Ecnu, Hanpumep,
[0 KaKMUM-TO NPUYMHAM YPOBEHb BOJBI BEPXHEro Obeda yBEIMUMBAETCS MO CPAaBHEHUIO C 3aJaHHBIM
3HAYEHUEM YPOBHS BOJBI, TO PEryJISATOP BbIpaOaThIBAE€T CUTHAJI Ha OTKPBITHE 3aTBOPA Ha ONPEICICHHYIO
BEJIMYMHY, BBIUYUCICHHYIO 3aKOHOM peryJHpOBaHUS perynsropa. llociae OTKpPBITHS — 3aTBopa
MePEeropakxMBaIOIIETO COOPYKEHUSI YPOBEHb BOJBI BEpXHETO Obe(ha HAaUMHAET CHIKATHCS, TaK KaK pacxo]
BOZBI IO MEPEropakMBalOIIEMy COOPYKEHHIO OyneT Oonblie ero mpeAplaylIero 3HadeHus. Peryssrop
OyIeT KOppeKTHpOBAaTh 3HAUCHHME OTKPBITHUSA 3aTBOPA IEPErOPa’KUBAIOIIEIO COOPYKEHHUSA N0 TeX IIOop,
MOKa YPOBEHb BOJBI BEpXHEro Obeda He cTaHeT OJU3KHUM K 3aJaHHOMY 3HaYEHUIO.

B cucreme perymmpoBaHus 1o BepxHeMy Obedy (puc.1l) B OOKOBBIX BOJIOBBINYCKaX,
PACIOJIO0XKEHHBIX IIE€peN MEePEroOpaK MBAlIMMU COOPYKEHUAMH, IPUMEHSIOTCSI CHCTEMBI PETryIMPOBaHUS
pacxoxa Boabl. OOBIYHO pPETYJMPOBAHHE PACXO0Ja BOJBI B BOJOBBINYCKAaX pEalM3yeTcs MOCPEACTBOM
peryIupoBaHHsl YPOBHS BOJBl B PACIHOJOKEHHBIX HH)KE BOJOBBINYCKa THIPONOCTAaX, HMEIOIINUX
OJIHO3HAYHbIE PACXOIHBIC XaPAKTECPUCTUKU.

B cucremax aBTOMAaTH4YeCKOrO peryJIMpOBaHHS YPOBHS BOJABI Ha y4YacTKax KaHama OOBIYHO
MPUMEHSIOTCS Pa3JIMYHbIE PETYISITOPBl YPOBHS BOIBI.

B mnpakTtuke aBTOMaTH3allMM BOJOXO3SHCTBEHHBIX CHCTEM IPHUMEHSIOTCS THIPaBIMYECKUE,
JNEKTPUYECKUE U JICKTPOHHBIE PETYJIATOPHI YPOBHS BOJBI. ['MapaBindecKue peryiasiTopsl, B OCHOBHOM,
UMEIOT 3aKOHBI PETYJIHPOBAHHUS HETPEPHIBHOTO NEHCTBUS, a DJICKTPUUCCKUE U IIIEKTPOHHBIC PEryIsTOPHI
- IUCKPETHOTO.

3aKoHBI peryJiMpoBaHHsl [Jisi ABTOMATHYECKHUX PeryJjsiToOpoB YPOBHA BOJAbl Ha
HPPUTralMoOHHBIX KaHajgax (puc.2). 3aKkoHbl pPEryJIUPOBAHHUS THUAPABIMYECKHX PETYISTOPOB
00yCIIOBIEHbI, B OCHOBHOM, HMX KOHCTPYKTHBHBIMH 3JeMeHTaMu [1-5], B OONBIIMHCTBE clIy4yaeB 3TH
3aKOHBI MPONOPIMOHANBHBIE WJIM NPONOPLUHOHATIBHO-UHTETpANIbHBIE. DIEKTPUUECKUE PETYNATOPHI [4], B
OCHOBHOM, peaIM3YIOT MPOMOPLIHOHANEHO-UHTErpo-Tud depernnanbabie (I11]]) 3akoHBI peryupoBaHusl.
[IpuMmeHeHne TPOTPaMMHUPYEMBIX JIOTHYECKHX KOHTPOJIJIEPOB B KOHTYPE CHUCTEMBI PEryJIHpOBaHUS
BOJOXO3SIIICTBEHHBIX OOBEKTOB IO3BOJISIET HNPHUMEHSTH JOBOJIBHO CJIOXHBIE 3aKOHBI PEryJIHpPOBaHUS B
KOHTYpE YIIpaBJICHUS.

IponopunoHanbHbIii 3aKOH peryJMpoBaHusi, KOTJa yIpapisioliee BO3JACHCTBHE, T.C.
3HAYEHUE OTKPBITUS 3aTBOPOB, OIpeaessieTcs] MPONOPLUUOHAIBHO IO 3HAYEHHIO OTKJIOHEHHS
(aKkTHYEeCKOro 3HA4EHUs yPOBHS BOJABI OT 3aJaHHOTO.

[IponopuimoHaNbHBINA 3aKOH PETYJIIMPOBAHUS 3aIHCHIBACTCS CIEAYIONINM 00pa3zomM



Q) =0, +k0(1), &)

rne (p — HadYaIbHOE B3HAYCHWE PETYIUPYIOMIETO BO3MEUCTBHUSI; k — KOIDPHUIIHECHT
IPONOPIUOHATBHOCTH; H(?) — 3HaAUEHUE PACCOTIACOBAaHUS PETyIUPYEMOM BETUYHHEL.

B mpomopuHoHANBLHO-UHTErPAJLHOM 3aKOHE PEryJMpPOBaHUs YIPABISIONICE BO3JCHCTBUE,
T.c. 3HAYCHHE OTKPBITHSA 3aTBOPOB, OMPEICISCTCS MPOTOPIMOHANBHO 3HAYCHUIO OTKIOHEHHS
(hakTHYeCKOTo 3HAYCHHUS YPOBHS BOJBI OT 338JJaHHOTO U MHTErpalia OTKIIOHCHHS 110 BPEMEHH.

[IponopinoHaIbHO-UHTETPATILHBIN 3aKOH PEryJUPOBaHUS 3aMUCHIBACTCS CICIYIOIIMM 00pa3oM

O(1) = 0, +k| O(t) + Ti_je(r)dr (6)

rae (p — HadYaIbHOE 3HAYEHWE PETYIUPYIOMIETO BO3NECUCTBHUSI; k — KOIDPHUIIHECHT
MPOIMOPIUOHANBHOCTH, T; — TOCTOSIHHAsT BpEMEHH HHTETPUPOBAHUS; €(?) — 3HaYCHHE PaccoriiacoBaHMUS
pEryaupyeMou BEITUYUHBI.

Paccmorpum mnpumenenue IIM]] 3akoHOB peryJHpoOBaHHUs C IOMOIIBIO MPOrpaMMHUPYEMBIX
KOHTPOJIJIEPOB.

MponopunonanbHo-uHTErpaibHo-1udpdepenunanbubiii 3axkon (I11MJ]) npencrasnser coboii
CTaHIAPTHBIA aITOPUTM, UCIIOJIB3YEMBIH AJIsI KOHTPOJISI HEMPEACKA3yEeMO MEHSIOIINXCS BEIUYKH.

[MponopunonansHO-UHTETpANBbHO-IU D QepeHIIaNbHBI  3aKOH PEryJIHpOBaHUS  3alMCHIBACTCS
crenyromuM odpa3zom

do 1 ¢
00)=0, +K 0)+7, 70+ [oe -

rae (Jp — HayalbHOE 3HAYCHHE PETYNHPYIOIEro Bo3AeWcTBUs; k — kKoapouuumenr, 7, -—
MOCTOsIHHAs BpeMeHH nuddepeHunpoBanus; 7; — MOCTOSHHAs BpEMEHH UHTETPUPOBaHUs; O(?) — 3HaUCHUE
paccoriacoBaHus PETyJIUPYEMON BETHYHUHEI.
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Puc. 1 - Cucmema asmomamuueckoeo pecynuposanus no eepxnemy ovedy

Bo3mymienue
3amanue Ha F(y
YPOBEHb BOJIBI OTKphITHE YpoBeHB BOIIBI
Hoy(t) 3aTBOpPOB l KaHaa
w(t) H(l-b;, 1)
Pezynamop Obvekm pe2yrupoganus
Wy(t, O(1) »| {z(x1, 1), O(x;, 1), H(x), 1)} >
Pa3nocth
— | ©@)= (Hy1) - H(l-b;, 1))
Puc. 2 — Cmpykmypras cxema cucmemsi a8momMamuieckoco pe2yiuposanis
VPOBHS 800bl HA Y4ACMKe KAHANA
Janee npuBeaeM MpuHLMN peanu3anuu Ha KoHTposuiepe [IN/I-perynaropa:
O = Qo + (k (P+I'+D")) ®)

rac:
Q"” qox  BPIXOJHOE 3HAUEHHUE PETryJIATOopa
Qyp— BEIMYHHA MOCTOSHHOTO CMEIIECHHS
k — X03(h(uUIHEHT IPONOPIHOHAITBHOCTH KOHTPOJLIEpa
P'—  mponopunoHanbHbIii wieH
J¥ —  unTerpanpHbIi YieH



D'~ nuddepenunanpHblii dieH

[IponopinoHaNIbHBIN YWICH BRIYUCIISCTCS 0 CIEAyIONIeH GpopMmye:
k _
P =H'\o — H por ©)

rae:
P¥—  nponopuuoHanbHEI dneH
H"W)— 3a/1aBaeMasi BeIMYMHA yCTaBKU YPOBHS BEpXHETO Obeda
Hk(l)a,(— (dakTuveckuii ypoBeHb BepxHero Obeda

WHTeTpanbHBINA YIeH BBIYUCIICTCS 10 claeaytomei Gpopmyie:
(P +P") ar
2 T

1

Ik :Ik—l + (10)

rae:
I~ unTerpanbHbI YieH
15— UHTETrPaIbHBIA YWICH, BBIYMCICHHBIH B MPEABIIYIINNA MOMEHT BPEMEHU
(Ha mpepITyIEM IIare)
P MPOMOPIIMOHATHHBINA YICH

P*!'_ nponopuuoHaNbHBI UeH, BHIYACICHHBIH B IIPEIbIAYIIHI MOMEHT
BpeMeHH (Ha IpebIIyIeM I1are)
dt — BpEeMEHHOH Imar KOHTpoJuiepa (HHTepBal BPEMEHHU, C KOTOPHIM
KOHTPOJIJIEP MPOU3BOAUT BEIYHCIICHUS)
T;— TOCTOAHHAs BPEMEHW MHTEIPUPOBAHMS

,HHH pacueTra Z[I/I(b(i)epeHHI/IaHLHOFO YJICHA MCIIOJB3YECTCA CICAYIOIICE BRIPAXKCHUC!
(kal _ Hk) ].;
2 dt

Df = (11)
rae:

D*  nnbdepennmanbHprii unen
(akTuueckuii ypoBeHb B BepXHeM Obede, U3MEpEeHHBIN Ha
MIpeIbIIyIIeM [are
T; — mnocrosHHas BpeMeHH nuddepeHnupoBanus

B paccMOTpeHHBIX aJrOpUTMax, €cld He Y4YecTb WieH AUPQPEpeHUUpOBaHUs, MBIl IOIYYHM
AITOPUTM MPONMOPIHOHAIBLHO-HHTETPAJIBLHOI0 3aKOHA PEeryJIMPOBaHHS, UJIH €CJIH He Y4eCTh WICHBI
aupdepeHIMpoBaHU M HHTErPUPOBAHHS, TO MOJYYMM MPONOPHUOHAJIBLHBIA  3aKOH
pPeryiupoBaHusl.

OCHOBHBIMH MTapaMeTpaMu 3akoHa perynupoBanus [11][-perynsropa sBISOTCS mapameTpsl &, T;
u Td.

OTH mapaMeTphl ONpeenseTcs Mo KaueCTBY MEePEeX0IHOTO MpoIlecca B CHCTeME aBTOMAaTHYECKOTO
perynupoBanus. Tak Kak 0OBEKTHl BOJOX03IHCTBEHHON CUCTEMBI OTHOCATCS K HEMMHEHHBIM 00bEKTaM ¢
pacrpefelieHHBIMA TIapaMeTpaMH aHaJUTHYeCKOe OIpeAeNIeHHe JTHUX IapaMeTpOB W3  YCIOBUS
HAaWIy4YIlero KadecTBa IIEPEeXOJHOr0 Ipollecca B HacTosee BpeMsi He paspaboranbl. [loaTomy
onpezaeneHue napametpoB k, 7; u T, OCYLIECTBISIETCS HA OCHOBE MaTeMaTUYECKOT0 MOJIEIHPOBAHMS UIIH
Ha peaTbHOM 00BEKTEe IKCIIEPUMEHTAILHBIM IyTEM B IIPOIIECCEe HACTPOMKU CUCTEMBI PeryINPOBAHUS.

B [7-9] pa3paboTaH MeTOX MOIETUPOBAHUS CIOKHBIX CHCTEM C paclpeIeICHHBIMH ITapaMeTpaMH,
OCHOBaHHBIM Ha UX CTPYKTYPHOM IIPEACTABICHUH.

Jnst MofenrpoBaHusl TUHAMUYECKUX TMPOIECCOB B CHCTEMaX aBTOMATHYECKOTO PETYIUPOBAHHUS
BOJIOXO3SIICTBEHHOTO O0BEKTa Ha OCHOBE WX CTPYKTYPHOTO MPEACTABICHHUS PEIIAlOTCS CIEXyIoNIne
3a/1aun: pacuJieHEHHWE CHCTeMBl pEryJIMpOBaHHA II0 ydyacTKaM KaHaJIOB MW pycCel; COCTaBJICHUE
CTPYKTYpPHOH CXEMBI B3aMMOCBS3aHHBIX YYAacTKOB IO THIIAM YCIOBUH COMPSIKCHHS; HAaXOXICHHE
MaTpUIbl JUCKPETHOTO TMPEJCTABIEHUS TIO0 €€ CTPYKTYpHOH CXeMe W MaTpulaM JUCKPETHOTO
MpeACTaBICHUS KaXA0To OJIoka. DTa 3ajadya pelaeTcs myTeM MpeoOpa3oBaHUs UCXOTHOW CTPYKTYpPHOMH
CXEMBI K 00Jiee MPOCTHIM CTPYKTYPHBIM CXEMaM.

[TocnenoBaTenbHOCTH ACHCTBUS MTPU 3TOM TaKOBa:

1. CocTaBusieTcsi MaTeMaTHYECKOE OIHMCAHWEe CHUCTEeMBl aBTOMAaTHYECKOTO PETYyIUPOBAHUS



BOJIOXO3SIICTBEHHOTO 00BEKTa (CHCTEMBI ypaBHEHUH yYaCTKOB MPPUTAIIMOHHOTO KaHaJa C HA9aJlbHBIMU U
FPAaHUYHBIMU YCIIOBUSIMH M YCIOBHUSAMU CONPSDKCHUS, YPAaBHCHHUE PETYJIATOPA U IP. ).

2. BeiiensoTcss OJIOKHM, OINKCHIBAIOIIME THUIIOBBIC BOJOXO35AHCTBCHHBIC OOBCKTHI, WUMEIOIIUE
ANTOPUTMBI MOJEITHPOBAHUS.

3. BeiOuparorcs anropuTMbl JUCKPETHOT'O MPEICTABICHUS BBIJCICHHBIX OJIOKOB.

4. CocraBnsieTcss ~ CTPYKTypHas ~ cXeMa  CHUCTEMbl ~ aBTOMATHYECKOTO  peryJIMpoBaHUs
BOJIOXO3SIICTBEHHOTO 00BEKTa M BBIIEISAIOTCS BXOHBIC M BBIXOIHBIE CUTHAIIEI.

5. Beruncnstorcss  37€MEHTHl  MaTpHUIBl  JAWCKPETHOTO TPEICTABICHHS CHUCTEMBI IyTEM
MOCJICIOBATEILHOTO MPEe0Opa3OBaHUs €€ CTPYKTYPHOH CXEMbI, MPH 3TOM HCIOJIb3YIOTCS aJITOPUTMBI
BBIYUCIICHHS XapaKTEPUCTUK COCIMHEHUN pacipeieIeHHBIX OJOKOB.

6. ITlo 3amaHABIM BXOJHBIM CHUTHAIAM OTMPEAEIISTIOTCS BEIXOJHBIE CUTHAIBI.

7.1lo pa3pa®oTaHHBIM aJTOPUTMaM COCTaBJIEHBI MpOrpaMMHBIE MOAYJM JUJIS pacyeTa
JUHAMUYECKHX MPOIECCOB CHCTEMbl aBTOMATHYECKOTO PETYIUPOBAHUS YPOBHEH BOJIBI.

CoOmromast 3Ty TMOCJIEAOBATENBHOCTh, COCTaBISIEM CTPYKTYpHOE TIPE/CTABIEHUE CHUCTEMBI
peryJupoBaHus O BEpXHEMY Obedy.

CocTaBjieHHe CTPYKTypHO# cxembl. IIpu CTpyKTypHOM TOAXO0AE€ K MOAEIHPOBAHUIO
paccMaTpuBaeMoll CHCTEMEI €€ CIIeIyeT pacuJIeHUTh Ha JBE YaCTH:

- cHUCTeMa C pachpeleleHHbIMH IapaMeTpaMu, oOmuchiBaeMas ypaBHeHUsiMu CeH-BeHaHa c
W3BECTHBIMH HAaYaJbHBIMUA U TPAHUYHBIMH YCIOBUSIMU B [6];

- COCpEJIOTOUYCHHAsI CHCTEeMa, MPENCTaBISAI0IIas co00K0 3BEHO ¢ Kodd¢uuueHToM nepenauun K.
Takoe pacuneHeHue yA00HO, T.K. YK€ HUMEETCS ANCKPETHOE TMPEJCTABICHHE COOTBETCTBYIOIIETO
pacmupeneieHHoro 010Ka [6].

PaccmatpuBas Beipakenue W(Z, )[(z(b,tk+1) -z, (b))— h*(t)] +g,(t) xak HOBOe TpaHHYHOE
BO3/IEHCTBUE HAa OOBEKT, IPUIIOKEHHOE B TOUKE X=/, HAlIeM BBIPAXKEHHE I BEKTOPA

k+1 _{ k+1 k+1}.

Wy = Wiy s Wan
o o\
Wiy =0y +szy =7 | =5 | Oy +| 2| zy |+ /1
o0 ), z )y |, (12)
k+l_W t [( bt _ b)_h*k+1] k+1
Woy = (k) Z( 5 k+l) Zo( ) +g,
HINn
o Y o Y k
Wiy =sH0y +s2y — 7| | = | Oy +| | zv |+ /1
09 ) oz )y |, (13)

k+1 k k+1 #k+1 k+1
Wy =W [( (2 _ZOi)_h ] +g,

rae J,; — cuMBoJ KpoHekkepa, » — HOMep OJmkaiiero Kk To4ke a y3ia MpoCTPaHCTBEHHOM CEeTKH;
Q- Tapamerpsl obwexta; QY. (n=1,2; i=1,..,N) - IMCKpeTHOe 3HAucHME (DYHKIHH COCTOSHHS
pacupeneneHHoro 00beKTa, COOTBETCTBYIOLICE /7 - MY BBIXOXY B i - i IPOCTPAHCTBEHHON TOUKE Ha k+/—
oM BpemenHoM cioe; f,; (m=1,2; i=I,..,N) — OMCKpETHOE 3HAYCHHE BHEIIHErO PACIPEICICHHOrO
BO3JIEUCTBHS, MPUIOKEHHOTO K M—MY BXOJy CHCTEMBI B i—il TOUKE MPOCTpaHCTBA Ha k+/—M BpeMEHHOM
cioe.

B ciyuae [TU]] perymsitopa BepaskeHue ast W umeer Bus
W =k (P*+IF+D) (14)

YuutsiBas BeipaxkeHue (14) u CTPyKTypHYIO cXeMy 0O0BekTa [6], CTPOUM CTPYKTYpHYIO CXeMy
paccmaTpuBaeMoi cucteMsl (puc. 3). [losydeHHas cTpyKTypHas cxema MO3BOJIAET ONPENeIUTh (HOpMyIIbI
JUIS 7IEMEHTOB MaTpHIbl G IUCKPETHOrO HPEICTABICHHS CHCTEMBL.

MpeoGpa3oBanue CTPYKTYPHOii cxembl (myHKT — 4). Haiinem BeIpakenue s aneMeHToB G5
MATPHIBI TUCKPETHOTO TIPECTABIEHAS KaHANA CTPYKTYPHO# CXEMBI OT TIEPBOTO BXOIHOTO curHana w' ',

k+1 o <
KO BTOpPOMY BBIXOAHOMY CUTHAILY zZ ;. CTPYKTypHaSI CXEeMa YaCTH CUCTCMBbI, CBA3BIBAIOIICH IICPBbIN



BXOJHOW CUTHAJI CO BTOPBIM BHIXOJHBIM CUTHAIIOM Ipu h*=(), u3o0paxkeHa Ha puc. 3 6. B Hee BXomsT
OJIOKH, ONMHCHIBAaEMBIC MaTpHUIlAMU GkZI , Gk12 u V. Dnements MaTpULbl y HaXOHTCAd CIENYIOUIUM
o0pazoM:

Vi=06,W", (ij=1..N). (15)

Jlanmee HE0oOXOOWMO, HCIONB3YS (GOPMYJBl TpeoOpa3oBaHUSI COCAMHEHUHW  JUCKPETHO
MPEJICTABJICHHBIX paclpeelIeHHBIX OJIOKOB, IOCIEOBATEIBHO IMPeo0pa3oBaTh CTPYKTYPHYIO CXEMY,
MOKa3aHHYIO Ha pUC. 3 6, 10 TOJYyYCHHS CTPYKTYPHOU CXEMBbI, COCTOSIICH U3 OJTHOTO OJIOKa.

IMopsimok mpeoOpa3oBaHUsl CTPYKTYPHOH CXeMbl TMOKa3aH Ha puc. 3 6-2. IlocrenoBaTenbHOE
coenuHeHne 0J0KoB (puc. 3 6), ONMUCHIBAEMBIX MATPHIIAMHU C DJIIEMEHTAMHU Gkggij " ij,, 3aMEHEHO OJHUM
6oxom (puc. 3 6), OTIMCHIBAEMBIM MATPHUIICH C DIIEMEHTAMHU V{ ji» KOTOpBIE OIPEEIA0TCA 110 GopMye

G22zl Gzzzléanéz_ G2211 kérj (i,j=L...N). (16)

brnok, omuceiBaeMblil MaTpulled 2k (puc. 3 2), 3aMeHsSIET COEIUHEHHE OJIOKOB, IMOKAa3aHHBIX
MIyHKTUPOM Ha pHuc. 3 s.
dopmya 1S 2JIEMEHTOB 3TOH MaTPUIIBI UMEET BH]T

WGt 5
Isz _ 22il
5 6"7 1 I%rkG

22r1

(i, j=1,..,N). (17)

Hakower, smeMeHTsI MaTpuisl G*,; ompenensiores Ha puc. 3 2 mo gopmyie (17)

Wk

wrGE 5 Gt wWrGE
Gt =|§ +——20 7 Gk..sz.,+M i, j=1...,N). 18
21 il l_WkG§2)‘l 21jj 25T WGZZ;I @ Jj ) (18)

AHaAJIOTHYHBEIM O6p3.30M HaxogsaTCs (I)OpMy.HBI JJIs BBIYHCJICHUA DJICMCHTOB MaTpui
JTMCKPETHOTO OMPEICIICHUS OCTAIBHBIX KAHAJIOB CTPYKTYPHOM cxeMbl (puc. 3 a):

GlleW Ger/ .

1k k
Gny Gny + —w* G22rl (19)
G W'G)
Gllé(i/ G1k21/ + = zzrj ; (20)
' 1-w* G22r1
Gt wrGk
G22y Gzzu = 20 (G, j=1,..,N). (21)

1-w* G22r1

Boiunciienne BBIXOAHOro curHajga (myHkKT-5). Jlazee ¢ momompio (18)-(21) BRUHCISIOTCS
IUCKPETHBIE 3HAYeHHWS BBIXOJHOI'O CHUTHAJa MPH 33JaHHBIX JAHCKPETHBIX 3HAYEHUSAX OO0OOIIEHHBIX
BXOJHBIX CUTHAJIOB:

k+1 k+1
Q Gl IUW + G12l] WZ (22)

/ 2

=Gy w "+ Gy wh !, (i=1..,N; k=0,1,..). (23)

2j

[To pa3zpaboTaHHBIM alITOPUTMaM COCTABIICHBI IPOrPAMMHBIE MOAYJIHU JUISI pacyeTa AMHAMHUYECKUX
MIPOIIECCOB CUCTEMBI aBTOMAaTHYECKOT'0 PEryJINpPOBaHUS YPOBHEH BOJIBI.

Ha ocHoBe pa3paboTaHHBIX aJIrOPUTMOB M HPOTPAMMHBIX MOIyJiel OBLIM CMOIEIHPOBAHBI
CHCTEMBI PEryJIMPOBAaHUS Ha BOJOXO3SHCTBEHHOM OOBEKTE.

[TapameTps! ydyacTka KaHaia, BBIOpaHHbIE A1 MOJESIUPOBAHNUS, CIEAYIOIINE:

Qo =90 x’/c ho =3 m
bo=12m g =9.8v/c
y=1/5 m=1.5

[=2500m 1=0.00004
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Puc. 3 — Jluckpemnoe npedcmaenenue cucmemst pe2yiupoeanusl
6epxHe20 bbea Ha yuacmKe KaHaia

Brimm  cMopenupoBaHBl CHUCTEMBI pEryJHpOBaHUS BepxHero Owbeda c muckpetrHeiM [1M]]
peryastopom. Jluckpetnsiil [T1]] perynstop peaan3oBaH M0 pacCCMOTPEHHOMY BBIIIIE aJITOPUTMY.

KagecTtBo mpormecca peryimpoBaHus OIEHHBAIUCH 10 KPHUTEPHUIO CPEIHEKBAIAPATHUYHOTO
OTKJIOHCHHS OIIUOKU PETYIUPOBAHUS



I, = TL { 0*(v)dr, (24)

rae T — BpeMs, COOTBETCTBYIOIIEE NEPEXOTHOMY Ipolieccy Ha KaHalle.
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Puc. 4 — Obracms kpumepus kawecmea nepexoono2o npoyecca

Ha ocHoBe MonenupoBaHMs BBIOUPATIUCH IapaMeTpbl peryisTopa koddduumeHTa ycuIeHUS
perynsaropa k u BpeMst 3a7epKku perynsropa 7,. Bpems 3anepkku - 3T0 BpeMs OXHJIIaHUS PEryJsaTopa
JUI TIOJlaydl CUTHaNa yIpaBieHUsA. DBpUTM TOCTpOEHBI 00JIacTM W3MEHEHUS KPHUTEPUS IO OTUM
mapameTrpaM. Ota 00J1acTh TTOKa3aHa Ha puC. 4, B 3aBUCHMOCTH OT mapameTpoB k u 7.

OO0yacTh ONpeACNICHHs] MapaMeTPOB PEryIATOpPa MO3BOJSET OMPEASTUTh HapaMeTPhl CUCTEMBI
perynupoBaHus OJIM3KHE K ONITUMAIBHOMY 3Ha4EHUIO.

Ha puc. 5 mpuBeneHns n3MEHEHHS YPOBHS BOJBI Ha YJacTKe KaHala C CHCTEMOW PeTyJINpOBAaHHS
YPOBHSI BOJABI BepxHero Obeda MpH yBEIHMYEHWH YCTaBKH peryisaTopa ypoBHS Boasl Ha 1,0 M co
CIeNyIIIUMHU TapameTpaMu peryistopa k=1,0; T,=600c u k=1,96; T,=580 ¢, coorBercTBeHHO. U3
pYCYHKa BHIHO, YTO YBEIWYEHHAs yCTaBKa YPOBHS BOJIbI PETylaTopa BepxHero Obeda oTpabaTbiBaeTCs
perymnstopoMm B TedueHuu ¢ = /2000 ¢ npu perynarope ¢ mapamerpamu k=1,0; T,=600 c¢; nepexomaHbIi
MPOIIECC TIPU 3TOM UMEET XapaKTep MepeperyIupoBaHus, a Ijig pEeryjsaTopa YPOBHsS BOJBI C MapaMeTpaMu
k=1,96; T,=580 ¢ mepexonmHbIii Tpolecc ONM30K K ONTUMAJbHOMY, B TeueHWe BpeMeHU ¢ = 6000 c
MIPOIIECC YCTaHABINBAETCS.

3AK/IOYEHHUE

[Ipobnema pa3paOOTKU NPHUHIIMIIOB OCTPOCHUS COBPEMEHHBIX CUCTEM aBTOMAaTH3alluu, cOopa u
00pabOTKHU JaHHBIX C YYETOM TOIOJOTHH BOAOXO3IHCTBEHHBIX CHCTEM H OCOOCHHOCTEH Y4acTKOB KaHaia
Y TUAPOTEXHUYECKUX COOPYKEHHH, a TakKe MX MaTeMaTHYeCKHX MOJEJeH, alrOpUTMOB YTpaBICHUA,
MO3BOJISIONINX CHU3UTH HENPOU3BOIUTEIbHBIE MOTEPU BOJHBIX PECYypCOB, B HACTOAIIEE BpeMs OYEHBb
BaXKHA.

Pa3BuTHE COBpEeMEHHBIX TEXHUYECKHUX CPEJICTB aBTOMATHU3AINH W HHPOPMALMOHHBIX TEXHOJIOTHI
(mporpammupyemMble KOHTPOJIJIEPH C MOIYJSIMH BBOAAa M BBIBOZAA) MO3BOJSIET B HACTOSIIEE BpEMs
pa3paboTaTh CHCTEMBI aBTOMAaTH3aIlMH, cOOpa W O0Opa0OTKM [aHHBIX BOJOXO3SHWCTBEHHBIX CHCTEM,
MO3BOJISIOIINX PEMINTh TaKhe 3a7add, KaK MOJETHPOBaHUE M ONTHMH3AIUSA peXKHMa paboTHI
BOJOXO034MCTBEHHBIX 0OBEKTOB.



U3meHeHune YPOBHA BOAbI NO AJIUHE U BPpeMeHU
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Puc. 5 - Hzmenenue ypoers 600bl Ha yuacmKe KAHAIA ¢ CUCMEMOU
pe2yuposanus yposHs 600bl 6epxHezo bveda

Hcnons3oBaHMe B MpaKTHKE MPOCKTUPOBAHUS U IKCIUTyaTallUd  BOJOXO3SHCTBEHHBIX
opraHm3aiuii pa3paboTaHHBIX MPHHIIMIIOB TOCTPOCHHUS, MEPEUCHb TEXHHUCCKHUX CPEICTB CHCTEMBI
aBTOMAaTH3allMi, cOopa U 00pabOTKH JaHHBIX, MATEMAaTHUYECKUX MOJEICH, aJrOPUTMOB pacuyeTa CHUCTEM
ABTOMATHUYECKOT'0 PETYJIUPOBAHUS BOJIOX03UCTBEHHBIX 00BEKTOB MO3BOJISECT:

- 000CHOBaHHO BBIOpAaTh CHUCTEMBI aBTOMAaTH3aluH, cOopa W 00pabOTKH JaHHBIX H WX
TEXHUYCCKUE CPEACTBA;

-Ha OJTane TMPOCKTUPOBAaHUS BHIOPAaTh CHUCTEMbl aABTOMATHYECKOIO pEryJMpPOBaHUS Ha
HMPPUTAIMOHHBIX CUCTEMAaX U BBHIOPATh ONTUMAIbHBIC MTAPAMETPhI CHCTEMBI;

- YMEHBIIIUTh HEMPOU3BOAUTEIbHBIC TIOTEPH BOJHBIX PECYPCOB HA BOJOXO3SHCTBEHHBIX
00BEeKTax.

[Ipu omepaTMBHOM yIpaBJICHUH BOJOXO3SHCTBEHHBIMH OOBEKTAMHU CHUCTEMa aBTOMATHU3AIlWH,
cobopa u 00pabOTKM JaHHBIX O0O0CCIECYUT TOBBIIICHUE HAJCKHOCTH CBOCBPEMEHHOW JIOCTaBKH
HEOOXOAMMBIX 00BEMOB BOABI JO0 COOPYKCHHH, T.e. O0OCCIEUYUT TOBBINMICHHE BOJA000ECIICUCHHOCTH
noTpeduTeneil.
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VJIK 532.5

3AKOHOMEPHOCTUN N3MEHEHUA TMOPABINUYECKUX MAPAMETPOB NOTOKA
ANCINEPCHOU CMECH

I'.A. Bekmamaoosa, C.H. Xyoaiikynoe
(HUHUUBII npu THHUM)

Yoy maxonaoa yununopux Kysyp O0esopudazu OKuM 4yKypiueu 6a YMuwl 30Hacu yyKypaueunume Petinonvoc
COHUA DORTUKTIUSU KYPCAMULAOU.

In clause dependence of thickness a layer and thickness of a transitive zone from Reynolds's number is resulted.

B cmambue npueooumcst 3a6Ucumocms momyunbl BPUCMERHO20 CLOSL U MOTUWUHBL NEPEXOOHOL 30Hbl OM YUCIA
Petinonvoca.

B ruaporexHuke 4acTto BCTpeHaeTcs MOTOK JMCIEPCHOM CMECH, COCTOSIIEN W3 Ta30B3BECH, CMECU
KHUJIKOCTH C Ty3bIpbKaMHM BO3/yXa, BO3AYyIIHO-KalelbHbIE CMECH, Ta30-BO3AYIIHON cMecH, a TaKxke
B3BCIICHHBIX HAHOCOB B KaHaJlax, peKax U TpyOax. MccnenoBaHue MexaHH3Ma IBWKEHHS MTOTOKA JUCIEPCHOM
CMECH I03BOJIIET yCTAHOBUTH 3aKOHOMEPHOCTH W3MEHEHMS THIPABIMYECKUX IapaMeTpoB HoToka. Hammuume
Ipyroii ¢asel B 1MOTOKe, 00Naaroieil COOTBETCTBYIOIMIMMH MEXaHWYECKHMH W (PU3MYECKUMH CBOWCTBAMH,
CYIIECTBEHHO BIMSET Ha PEXKUM JBIKEHHUS TPAaHCIIOPTUPYIOLIETO MOTOKA C TypOYJIEHTHBIMHA BO3MYIICHUSIMHU
[1], [2]. IIpu 3TOM OCHOBHYIO POJIb UTPAET B3aUMOZIEHCTBHE (a3 U MOHOIIEpEHOC B MOTOKe cMecH. [IpuMeHeHue
MOJIEJIM CMECH MHOTO(a3HBIX Cpel MO3BOJSIET YCTAHOBUTH 3aKOHOMEPHOCTH MPOLIECCOB B3aHMMOJICHCTBUS W
B3aMMOIIPOHUKHOBEHUSI B TPAaHCIIOPTUPYIOIIEM IIOTOKE B KaHaJaX, peKax ¥ HaropHbIX TpyOax [3].

B pabore [4] mony4eHo ypaBHeHue bepHyIHM 11 HEYCTaHOBUBILIETOCS JBIDKEHHUS JUCIIEPCHON CMECH,
I7le YCTaHOBJICHbl OCHOBHbIE IMHAMHMYECKHE XapaKTEPUCTHKM MOTEpH HAlopa MO AJIMHE M HHEPLHOHHOI'O
Haropa AUCIEPCHON CMECH.

B paGote [5] paccMOTpeH HamopHBIX TOTOK CMECH B HAMOPHBIX TpyOax MpH JaMHHAPHOM U
TypOyJIEHTHOM pexume IBrxeHusa. OnpenesieHbl BHyTPEHHHE THIPaBINUECKUe [TapaMeTpbl THAPABIMYECKOrO
COTPOTHBIIEHHUS TPH HAJIWYMK B3BELICHHBIX HAHOCOB M JIPYTHX B3BeCEH. DKCIepUMEHTaNbHbIE pPe3yIbTaThl
MOKAa3bIBAIOT, YTO TEUCHHE B TPyOE COCTOMT M3 TPeX CJIOEB: JIAMUHAPHBIA CIOW (MPUCTEHHOE TEUCHUE MPHU

r*<r <R, rne R — paauyc TpyObl), TaMUHAPHO-TYPOYJICHTHBIA CIIOW Ipu 7y <7 <7 * ¥ sApPO MOTOKa,
sABIIIIOIIeecs: TypOyIeHTHBIM notokoM, mpu 0 <7 <7, [1], [2],[5]. PabGorta [5] mocBsmieHa wccien0BaHHIO

JTMHAMHUKHA TIOTOKa TPEXCIOHHOW MOZENH peXrMa TEeUeHHWs, KaXKIbI W3 CIOEB COCTOMT W3 IBYX(a3HOH
JIUCTIEPCHOM CMECH.

Ornpeienenbl ToJIe CKOPOCTEH, TPAHMITBI pasJiena CI0EB, PACXOJ] CMECH:
a) B JJAMUHAPHOM CJI0€, TIpu F*¥ <r < R:
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*
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C) B CWIBHO TypOYJIGHTHON OONacTH: TAC I JIMHBI IyTH TEPEMEIIMBAHM TIPUHATA MOJICTH
CarkeBuya [1] :
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O6H.II/II>1 00BEMHEII pacxon ,[[HCHCpCHOﬁ CMCECHU ONIPCALCIIACTCA PABCHCTBOM:
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W3 ycroBusi paBeHCTBa CKOPOCTH HA TpaHMLE pasfesia JaMHHApHOTO M JIAMUHAPHO-TYypOyJIEHTHOIO

CITOSI TIOTOKA JWICTIEPCHON CMeCH TOJy4YMM YpaBHEHHWE ISl pamuyca »* - HIMHAPUYIECKOW TMOBEPXHOCTH
paszena cioeB:
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Pacuer nposener ipu € = 0,75,J, = 0,01 npu pasnianbix 3nadenmsix dncen Opyna u Peiinonbca.

Tabnua 1 - I3MeHeHUe TONIIMHBI JAMUHAPHOTO CJIOS

Fr el 100 200 300 10°
1 0,1782 0,1872 0,1985 0,191
2 0,14 0,136 0,134 0,133
3 0,093 0,093 0,0935 0,0947

Tabmmma 2 - I3MeHeHue TOJIIMHBI TEPEXO0HOTO CIIOS

Re 100 200 300 10°
1 0,0718 0,0628 0,06 0,059
2 0,11 0,117 0,115 0,115
3 0,157 0,157 0,106 0,105

Pacuersl mNOKa3bIBalOT, 4YTO C YBeJWYEHHWEM uKcia PeifHosibica TOMIIMHA IIPUCTEHHOTO CIIOS
yBenuuuBaercss Ha 6,8 %, a MakcuMallbHas ToJIMHA coctaBisier 17,8 % pamgmyca TpyOBl, a TOJIIMHA
MEPEXOAHON 30HBI OT JIAMMHAPHOW K TypOyneHTHoH mana u cocraBisieT MakcuMyM 10 %. C yBenuueHnem
yuciia Opyza OHa yBETMUMBAETCS], @ TOJIIIMHA JJAMUHAPHOI'O CJIOSl YMEHBIIAETCS.

Ha ocHOBe YHCIICHHOIO pacyeTa MOYKHO YCTaHOBHUTB, YTO MEPEXOJHAs 30Ha 3aHMMaeT 1,2 % oOmeit
IUTOLIAZM TIOTIEPEYHOTO CEYEHHS M HaJWYheM 3TOrO CJOS MOXKHO TpeHeOpeub. OTO MOATBEPIKAACTCS
MHOTOYHCIICHHBIMH PE3yJIbTaTaMH 3KCHEPUMEHTAJBHBIX HCCIEIOBaHUI, MPOBEACHHBIX I OXHO(Aa3HOrO
moroka [1].

[NoTepst Hamopa 1Mo AJMHE OTpeNeNseTCs] PABEHCTBOM:
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KoadduimenT ruapaBinueckoro TpeHus ONpeessieTcss paBeHCTBOM:
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ANATHOCTUKA PABOTbI KPYINHbIX BEPTUKAJIbHBIX HACOCOB

@®.A. bexuanoes, P.P. Ipzawes, O.P. Ouunos, H.P. Hacviposa
(HUHUUBII npu TUHUM)

Maxonaoa dupux 6epmuKan HACOCAAp YYyH MEXHUK MACXUW 8d XUSMAM KYpcamuul YCyinapu 6a yiapoaH
Gotioananuwoa UONYAUIUSUHY MADMUHAAW KYPUTANMU.

Hacoc — kyunanuw mocnamanapunuue siHeu KOHCMPYKYUALAPUOAH (DOUOANAHUW 8a IKCNILYAMAYUAHUHE
SHSU PeNCUMNAPUHU UWNA0 YUKUWOA HACOCAAD PEeNCUMIAPUHU MAKOMULIAUWMUPULL HA3ApOa mymuaaou, 6y sca
Mavaym 0apaxcada mexcauHu bepaou.

In article are considered methods of the service and technical diagnostics large vertical pump for
provision of reliability under their usages.

Use new design pumping-power equipment and development new mode to usages provides the
improvement of the mode pump that gives significant spare.

B cmamwe paccmampusaiomcss memoovl  00CAYHCUBAHUA U MEXHUYECKAs OUASHOCMUKA KPYRHBIX
BEPMUKATLHBIX HACOCO8 OJi 00eCneyerus HA0eICHOCMU NPU UX IKCIIYAMAayul.

Hcnonvzosanue HOBbIX KOHCHMPYKYUL HACOCHO-CUNLOBO20 000PYO08aHUS U PA3PAOOMKA HOBbIX PENCUMOB
IKCHIyamayuu npedycmMampugaen co8epUIeHCme08aAHUE PENCUMA HACOCO8, YMO 0Aen 3HAYUMENbHYIO IKOHOMUIO.

HanexHocTh, Kak CBOWCTBO COXPaHSATH CBOIO pPabOTOCIOCOOHOCTH B TeYEHHE Tpedyemoro
IPOMEKYTKa BPEMEHHU, MOKET PacCMaTpPHUBAThC MPU HEMpEephIBHONH padoTe 00OpymOBaHUS C TEUCHHEM
BpEMEHH U ¢ HEOOXOJUMBIMHU TIEpEPBIBAMU IJI1 TEXHUYECKOTO 00CIIy )KUBaHUs U peMoHTa [1, 2].

Just oGecriedeHnsT HaJEKHOCTH MPHU IKCILTyaTal[iU PacCMaTPHBAIOTCS METOJbI OOCITYKUBAaHUS U
TeXHUYecKas quarHoctuka. Ha Haze:)KHOCTh OKa3bIBAIOT BIUSHUE BCE TEXHOJIOTHMYECKHE MPOIECCHl M MX
pPEXHMMBI, Ha4MHAasi OT THAPABIMYECKUX IPOLECCOB M KOHYAS ONEpanusiMH COOpKH AeTaieil u y3JIoB
Hacoca. CoBpeMEHHBIE TEXHOJOTMYECKHE IPOLECCh dKciulyarauuun HacocHbix craHmuii  (HC)
COTIPOBOXKAIOTCS, KaK MPAaBUIIO, 3HAYUTEIHHBIMH CHJIOBEIMH M TEMIEPATYPHBIMH BO3ACHCTBUSMH IPHU
BBICOKHX TPeOOBaHMSX K JMHAMHKE MpoIiecca.

ABTOpaMHM Ui THAPABIMYECKH OJATONPHUIATHOIO pEXUMa HACOCOB IPEAJIOKEHBI HOBBIC
KOHCTPYKIIMA BOJONPHUEMHHKA, BCACBIBAIOIIMX TPyO, YCTaHOBKA COPOYIEPKHBAIOIIEH pemIeTKH BO
BcachIBaloOMIe TpyOe, pe3Ko VYIyYIIAoMHMX YCIOBHS DKCIUTyaTallid OCHOBHBIX THIPOTEXHUYECKHUX
9JIEMEHTOB, compsraiomuxcsi ¢ HacocHeM arperatom (HA). HMcmonb3oBanue HOBBIX KOHCTPYKIHUH
HaCOCHO-CHJIOBOTO 00OPY/IOBaHUS W Pa3pabOTKa HOBBIX DHEProcOEpPEeraromux peKMMOB JKCILTyaTalluu
HC-1 Kapmmackoro maructpanbaoro kanana (KMK) nmpexycMaTpuBamOT COBEPIICHCTBOBAHHWE PEKHMA
compsratomux coopyxxkeanit HC, 4to naet 3HaunTenpbHy0 SKoHOMHIO [ 1, 2].

[TosTomMy anst peanu3anuy 3agad pecypcocOepekeHHs HEOOXOAMMO HCIONIb30BaTh CO3AaHHBIC
opuruHajJbHBIE (HAa ypoBHE m300peTeHui) KOHCTpyKnuun Ha HC ¢ MEHBIINM MOCTYIUICHHEM ILIABHHKA,
B3BEUICHHBIX U JIOHHBIX HAHOCOB, BBIABJICHHE M YyCTPAHEHHUE MPUUYUH Nepepacxoa 3IeKTPOIHEPTHH U3-3a
HeOJIaronpusATHBIX pexXxuMoB padotsl HC.

Homyctumple mokaszatenu BuOpamuu jans  HacocoB  OIIB11-260 uw 300BO-37/261]
MpeIoaaraioch opOpMHUTE MTOCIIE 3aBEPIICHUS TIEPHUOAa UX ONMBITHON dKCIITyaTaruu [1].

Takue HOPMBI O CHX MOP OTCYTCTBYIOT, U JUIsl KOHTPOJIS BUOPALIMOHHOTO COCTOSIHHSI arperaTos
IIPUMEHEHbl KPUTEPUU OIEHKHU, M3JIO0KEHHBIE B OOIIETEXHUYECKUX MEXKTOCYIapCTBEHHBIX CTaHAApTax
10816-1-97 m 10816-3-2002 «Bubpamus. Koutpoms cocrosaus HA 1o pe3ynbTaTaM H3MEpEHHS
BUOpallMM Ha HEBPALIAIOIIMXCS YacTAX», TJe B KauecTBE HOPMHUPYEMOIO MapaMeTpa OOINero ypOBHS
BUOpalMK YCTaHAaBIMBAETCS CPEAHEKBAAPAaTUUYHOE 3HAa4YeHHE BUOpoNepeMelleHuss B pabouell moisoce
gactot 2-1000 I'y mpu cranmonapHoii pabote Hacoca.

Jns m3aMepenust o0miero ypopHsi BUOpockopocTu B mojoce dactoT 2-1000 't u cexTpambHOTO
aHanu3za npuMmeHsuics BuOpoanamuzarop CH-12M, umerommii cieAyiouie OCHOBHBIE TEXHHUYECKHE
XapaKTEePUCTUKHU: YaCTOTHBIM Juana3zoH IOpu MakcuMainbHoM HepaBHOMepHoctn AXY +0,51b 0,5-
25600 I'm; mapameTpsl BUOpaIuu: BUOpomepeMenIeHne, BHOPOCKOPOCTh, BUOPOYCKOPEHHUE, MHUK-(HAKTOD;
noJsioca yactot o MCO 10816-3-2002: 2-1000, 10-1000, 10-2000 I'm.

C TOYKM 3peHHs BUOPAUMOHHON MPOYHOCTH B arperatax HauOosiee OMacHbl KoJIeOaHHS
MIEPUOINYECKOTO XapaKkTepa, KOTOPBIE SABISIOTCSA CIIEICTBHEM MEXaHHMYECKHX, JJIEKTPOMATrHUTHBIX W
TUIPaBINYECKUX TPOIIECCOB C SIBHO BHIPAXKEHHBIMU JUCKPETHBIMH COCTABIAIOMNMU. [107J00HBIE OMTacHbIE
KojeOaHusi, B OCHOBHOM, SBISIIOTCS CHJIBHBIMH JUAarHOCTHYECKHMH CHUTHajJaMH (T.€., XOPOILO
BBIJIEISIIOTCS Ha (DOHE BHOPAITMOHHBIX TIOMEX ).



B Hacoce BuOpauuum THUIPAaBIMYECKOW MNPHUPOABI MPOABISAIOTCA HA JIOMACTHOM YacToTe,
IPONOPIUOHATBLHON KOJMU4YecTBY Jomnacteil pabouero koineca (PK). s HoBoro Hacoca 300BO-37/2611
UX IIECTh, M JIONACTHAS YacTOTa paBHA:

f=6x f,=25,0I'g
Hacoc OIIB11-260 umeet 4 nonacty, 1 JoMacTHas 4acTOTa paBHa!
f,=4x £,=16,67 I'n

Bompasnstomuii  anmapar Ha Beixoge u3 PK  Bo3Oyxmaer KkojeOaHusST € 4acTOTOH,
MIPONIOPLUUOHATIEHOW KOJIMYECTBY COOCTBEHHBIX JIOTIACTEH:

fa=1f, *12=50TIm,

[IpuurHBl BUOPAaIMOHHOM aKTHBHOCTH BEPTUKAIBHOTO HA MO MPOHUCXO0XKIEHUIO TTOAPA3AEIISIOTCS
Ha MEXaHUYECKUE, THAPABINICCKIE U DICKTPUUECKHE, B TOM YHCJIEC TI0 OCHOBHBIM y3JaM [2].

[IpuumHON HEOJHOPOIHOCTH TOTOKA SBISETCS HECHMMETPHYHOE OOTEKaHHE BPaIaOIIUXCs
JomacTel mpu o0pa30BaHWH BOJOBOPOTHEIX 30H [1]. HeogHOpOAHOCTE MOTOKA MPUBOIUT K TOSIBICHUIO
Ha kamepe PK BuOpamuu Ha nonactHo# yactore f; u €€ BRICIINX TapMOHHKAX.

s m3HOMIEHHBIX cepudecknx kamep u PK mpu oTCyTCTBUM TEXHOJIOTHYECKUX BO3MOKHOCTEH
TOKapHO# 00paboTKH mpeodraaeT KOMOWHAIIMSA YKa3aHHBIX BBIIIE TPUYIHH.

Ha BepTukanpHBIX arperatax, B KOTOPBIX OJJICKTPOMArHUTHBIE W THUIPOJUHAMHUYCCKUC
panudanbHBIE CHJIBI B K€€ YPaBHOBEUICHBI, 3a30phl B MOMIIUITHUKAX CKOJBKEHHUS BO3PACTAaIOT B
CIy4asx, KOTIa HMEIOTCS Apyrue nedekThl, HampuMmep AucOalaHC WM PACIeHTPOBKAa BajoOB. OTH
nedeKTsl BO30YXKIAI0T BHOpAlNI0, KOTOpas JOJDKHA MPHUBECTH K OOKATHIBAHHWIO Bajia IO OKPYKHOCTH
MOAINUITHUKA. TO €CTh UMEETCS BHCIIHSAS CHJIa, KOTOpas B OINpeJeiicHHbIe (a3bl BpalleHUs OyJIeT
MPMKUMaTh Bal K BKJIAMBINTY MOINIMITHUKA, WM XOTS OBl Ha KaKylO-TO JIOJII0 BPEMEHH pasrpyXaTh
MTOIIIUITHAK, BHI3bIBAsI HAPYIICHUS «MACISTHOTO KIMHAY.

CkopocTh W3HOCAa TMOANIWIIHWKOB 3aBHCHUT OT BEIWYUHBI JOTOJHUTEIBHOTO JAedeKTa Hu
YBEJIUYUBACTCS B MPUCYTCTBUU adpa3uBa B CMa3Ke.

Ha xamepe PK BTOporo moBoro nHacoca (HA Ne 3) sapeructpmpoBaHa MaKCHMaJbHas CpeIH
HacocoB O0OWX THIOB aMIIuTyna BuOpammu — 17,9 m/c’ Ha wacrtoTe 989,8 I'm B BEpTUKAILHOM
HarnpasiieHuu (cM. TalJI.), KOTOpass MOXET OBITh CBsi3aHA C TOBBINICHHOW MeXaHWueckoi BuOpanuein PK
Ha HU3KUX 9acCTOTaX (CM. puc.).

[Tomo6nas kaptuaa Habmomamack npu obcienoBanuu HC—1 B 2012 r., korma Ha HA Ne 4, npwm
pa3smaxe TmepeMenieHuss Ha OOOpPOTHOW W JOMAacTHOW dYacTore B 32-42 MKM, 3HadeHHUE ITHUKOBOTO
BUGpOyCKOpenus cocTaBuio 22,1 m/c.

Ha xamepe PK HacocoB OCHOBHBIM HCTOYHHKOM TIIOBBINICHHOW BUOpaIluu  SBISCTCS
THAPOAMHAMUYECKAN nucOanaHc U HeoqHOpoagHOCTh oToka B PK. Ilpupoxa stux aByx nedextoB omHa -
HEPABHOMEPHBIN 33a30p MEXY JIONACTAMU U KaMEPOW, pa3Iuydus MO MAry U Yrily MEX]y JOMacTsIMHU, IO
JUIMHE W TOJII[MHE, WIM HIpPH HMX SKCIUTyaTallUOHHOM HEPaBHOMEPHOM H3HOCE, a BUOpPAIMOHHOE
MIPOSIBJICHUE PA3THIHOE.

Poct BuOpamum Ha momacTHOW dYacToTeé B €€ BBICIIMX TapMOHHMKAaX YKa3blBaeT Ha
HEPaBHOMEPHOCTH IMOJISI CKOPOCTEH U TaBICHUN B TOTOKE MEXy jJonactsamu PK.

Takol nedexT, Kak cIeACcTBHE NerpagalliOHHOTO M3MEHEHHs MPO(UIs JOMacTel, MPUCYTCTBYET
Ha PK HA Ne 4 (32 mxm) u HA Ne 5 (50 mxm) HC-1 (cm. Tabm.).

luppoauHamMuveckuii qucbaiane, Kak HECUMMETPUYHOCTh CHII, IESHCTBYIONUX Ha JIONMACTH KOJEC,
MPUBOJMUT K POCTY BUOpalMM Ha OOOPOTHOM YacTOTE M MEPBBIX TPEX rapMOHUKAX B 3aBUCHMOCTU OT
(hopMBI HapyIIEHNI CHMMETPHH.

Tak kak Bce JOMACTH YK€ 3aBapeHbI, UCIPABUTH BIUSHHE HEKOTOPOH HEPAaBHOMEPHOCTH YTJIOB
HaKJOHA JomacTed Ha TUAPOAMHAMHYECKYIO HEYPaBHOBEIIEHHOCTh KOJEC M TOTOKA B HHUX HE
MIPEACTABISAETCS BO3MOXKHBIM.

Imapasnuyeckuii mucbamanc TPUCYTCTBYET M Ha IBYX M3 TPEX HOBBIX Hacocax 300BO-37/2611,
TJIe ¥ JIOTIAaCTH HOBBIC U KaMEPhI IUITUHIPHUIECKUE.

Ha HA Ne 1 makcumanbHbIi pasmax npesbimaer 32-41 Mxm u TaM ke, Ha HA Ne 6, pazmax

mogHUMAaeTCs 10 42-53 MKM, 9TO CBHIETEIBCTBYET O HEOIArOMPHUATHBIX PEKAMAaxX TOIBOAA BOIBI KPAWHHIX
HA.



Tabnuna - XapakTepucTiKa BUOPAIIMOHHOTO cOocTOsTHUS HacocHbIX arperatoB HC - 1 KMK

Hapabotka, yac g BubpaumonHoe cocTosiHue
B Tom 3 Bepxuuit Hwxuauit

° qucie Lg OO0wmuii ypoBeHb BUOpaluu HaIpaBJIAOMUN HaIpaBISIOIUH Kamepa pabouero xoneca

§ o 5 noamunHuK (BHIT) roamunHuK (HHIT)
< =
T | § = g o =
53 = z 2 z T = Makcumanpe | O6mm | MakcumaineH | O0mm o
s E S 2 ¢ o] M . 06 . . . . MaxkcumanbHbII
S S 3 5 & - = 5 aKCHMAaJIbHBIN i BIi i bIi 171 pasmax/
= 2 =l 5 & T an) & MKM pasmax/ 4acToTta, | ypOBEHb pasmax/ YpPOBEH pasmax/ YPOBEH qacTOTA

Q = - T = miM/Tepi MKM 4acToTa, b, 4acToTa, b, ’

= 2 MkM/ [ epir

2 Mkm/['epir MKM Mim/[epi MKM
>
1 4187 | 4187 | 400 | 3,55 32 35/4,17 (pan) 19 2/4,17 (pan) 18 3/4,17 (pan) 56 8/4,17 (Bepr)
2 263 263 | 263 | 3,80 22 31/4,17 (pan) 11 8/4,17 (pan) 12 3/4,17 (pan) 40 28/8,34 (pan)
3 4750 | 1537 | 431 | 3,55 21 32/4,17 (pan) 12 12/4,17 (pan) 10 3/4,17 (pan) 58 53/4,17 (BepT)
4 2 2 2 3,60 9 3/16,68 (pan) 9 4/4,17 (pan) 7 2/4,17 (pan) 49 32/16,68 (pan)
5 5311 | 1165 | 385 | 3,55 26 45/4,17 (pan) 12 3/4,17 (pan) 9 3/4,17 (pan) 46 50/16,68 (pan)
6 4769 4769 | 11 3,55 42 78/4,17 (pan) 19 2/4,17 (pan) 19 3/4,17 (pan) 57 25/8,34 (pan)
3akio4yeHue
OGmii ypoBeHb BHOpaLUH HcrounnKky MOBBIIEHHON BUOpaIiu
HA'1l  «ynosnersopurensHo» M3HOC BEPXHETO MOIIUITHAKA dJIEKTPOABUraTENs
HA 2 «XOpouio»
HA3 «YIIOBJIETBOPHUTEIHHOY YaCTUYHBIA MEXaHWYECKHUW U TUApaBindeckuii nucbananc PK
HA 4 (Y ZIOBIIETBOPHTEHHOY HEOJHOPOJHOCTh IMOTOKa B pabouem
KoJjece
HA 5 (Y JIOBIICTBOPHTETHHOY HEOJHOPOJHOCTh TOTOKa B pabodem
KoJece

HA 6 U3HOC BEPXHETO MOJIIMITHUKA JJIEKTPOABUTATENS M U THApaBIMdecKuii nucbananc PK

«HCYOOBJICTBOPUTCIILHO
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V]IK. 626.814
CYB OMBOPJIAPU KUPFOKITAPUHUHI CYB TABCUPULOA WWAKIIJTAHULLA

@D.A. I'annapos, K.7K. Hap3ues, /I.C. Aoscumypamos /I.B. Hazapanuees
(TUMHU xowuoaeu UCMUTH, TUMH)

Pecnybauxkamusoacu cye omobopiapu KUpPLOKIAPUHUHZ CY8 MAbCUPUOA WAKIIAHUW  dHcapaéuiapu
Vpeanunean 6a mamemamux Yucooaapu Keamupuiean.

Studied processing of coast of water reservoirs of Republic Uzbekistan are studied and reduction their
mathematical calculations.

H3zyuenvr npoyeccer nepepabomru bepecog eodoxpanunuwy Pecnybruxu Y3zbexucman u npusedenvi ux
MamemamuyecKue paciemal.

Pecrybnukamuzaru MaBxyJZl CyB OMOOpPJIApHHMHT XaB3acH HWIIaH-HIra JOWKa-uyKUHAWIApTa
TYNO, ynapHuU JioiiKa O0CraH XaxMu Tobopa opTud ¢oiinanu xaxmu 3ca kamaitndé 6opmokaa. Hatmwxkana
cyB omMOopiapuiaH pexxagaruiek GpoirataHuil, SbHU Kepakjiu CyBHU TYIUIAll Ba YHM €TKa3uO Oepuimina
HOKYJIAWJIMKJIApHU, CyBra OynraH TajnaOHM IOMINATHINAAa OWp MyHYa MyaMMOJIApHH KEITHPUO
yukapMmokaa. CyB omOopiapunu (oimany XaXMHUHH KaMalWIINTa, SbHU JOWKA-YYKUHAWIAp OpKau
TymmO Gopummra acocuit cababmapaan OUpu cyB oMOOPH KUPFOKIAPUHUHT YIHPHUITUIIN, EMUPUIHUIINA Ba
yJIapHU CHJDKUIIM KaOu Xonatiap Kupaau. by xonatiap acocaH cyB OMOOpPMHM SKCILTyaTalusl KAIHILIA
0ab3u OMp KaMUMJIMKIIapra Wy KYWuIl opKaiud xaM coiup Oyiamoxaa. Onubd OopwiiraH TaaKUKOTIAp
HaTW)Kacura Kypa cyB oMOOpJapu KUPFOKJIAPUHUHT IIaKJUTAHWIIN KyHHIarn xojaTiapaa conup Oynamau:
CYB OMOOpPH CAaTXMHUHI KECKUH Ky TapUJIUIIH;
CYB OMOOPH CATXUHHUHT KECKHH MacaluIIn;
VOUpWIraH XaXXM TabCUPH HAaTHXKACHJIA TPYHT CYBJIApP CATXUHUHT KYTapUIIHILIN;
CyB OWJIaH KYMUJITaH HUIIAOIHUKIApAa KUYUK YIUPUIHILIAP.

VVVY

Emupunnm
Cy3zunui

e

YMUITaH XaKkM

I-pacm Cyg ombopu camxunune KecKuH Kymapuiuiu Hamuxcacuodzu KUp2oKaIap CUIHCUUU

Cys ombopu camyunume KeckuH Kymapuiuwiy HaTHKACUAArd KUPFOKJIAP CHIDKUIIN acoCaH CyB
oMOopJiapura KeJlaJuraH Cel-TOMMKUHIap Tydaitian cyB oMOOpH CaTXMHU KECKUH KYTaprinO KETHUINH Ba
0ab3aH cyB oMOOpHIard CyBHHU TeXalll MaKCaJHuJa IOKOPUAAH KelnaéTraH KaTTa MHUKAODIArH CYBIApHU
cyB oMOopuaan yTka3ub rod0opMaciaH yHU cyB oMOopuaa TyTHO KOJIMOKYH OYIn0 KMIMHTaH Xapakartiap
cabab commp Oymanu (1-pacm). Hatmxana cyB oMOopr KUPFOK TPYHTIIApU/Ia YIUPWIHIILIAP, CYB OOCHME
TabCUPH HATH)KACHAA KUPFOKJIAP (033 KUCMIIAPHHUHT IOBIIINIIIAPH, IOMIIOK IPYHTIAPHUHT CyB OOCUMH
HaTW)KacHuJa eMUPWIMIIN Ba YYKUIIM KaOU XO0JIaTIapHU KenTupuO yukapanu. ByHuHr okubaTuaa conup



Oynran Oapya XojaTiaapiard TYIPOK Ba OOIIKA TPYHT KHCMIIAp CYB OMOOpPH XaB3acura Kenud ypHartmo
KOJIaIu.

Cys ombopu camxuHu Keckun nacatiuuiy OKOpUIa KEJITUPWITaH CyB OMOOPH CaTXMHHU KECKHH
KYTapIIMIIHHUHT akch OYnmuO, yHIOa CyB OMOOpHIArW CYBHM KECKHWH paBHINAA TYyMHpHO FOOOpHIIT
HaTHXacuaa coaup Oyiaau (2-pacm).

1. Cys myneanoan
Ketiuneu epynm
cyenap camxu

2. Cys ombopu
camxuHune KecKuH
nacaiuuiu

2 pacm - Cys ombopu camxunune KecKuH nacauuiuy Hamudncacuoazu icapaéniap

CyB oMOOpH CAaTXMHUHT KECKHMH MacaWTUpUII, TYIIHUPUO IOOOpHUII HATHXKACHAA KUPFOK TPYHT
KaTjamiIapy opacuia CyB OYFMHUHHMHT KOJAMK OOCHMHU XOcwJ Oynaau Ba YHUHI TabCHPH HaTIDKacuia
KUPFOK TPYHTJIAPUHHHT EMHPWIHIIM, YJIApHHU JKOiapu y3rapumu Tydaiinu KUpFoOKJIapaa Kydkuiap,
YIUpUIHILIIap XOCHIT OYaanu.

CyB oMOOpH KUPFOKJAPUHU YIIUPWITaH XaXMU TabCUpHa CyB oMOOpu atpoduia Ba KUPFOKJIAp
IPYHT CyBJap CaTXMHUHI KYTapWIWIIM Ky3aTuiaaaud. byHra acocaH cyB OMOOpPHMHHMHI MaBXy[ XaB3acH
TyOura Youpuiral TpyHTIap KeauO TYIIUIIM HaTHKacuaa CyB TyOM CaTXMHHMHI KyTapuiummra cabad
O0ynanu. Bynnaii xonatiap cyB oMOOpH xaB3acu aTpoduaard rpyHT CyBJIApUHUHI KYyTapWIMIIM OWIIaH
Oupranukna cyB oMOOpM XaKMUHM KaMaiuimudra Ba CyB OMOOpH XaB3acuaa JIOMKa-uyyKUHAMIIAD
MUKJIOPUHUHT OPTUIINTA OJUO Kellau.

Xo3upaa dKcIilyatanuss KHJIWHAETraH akcapusT CyB OMOOpIapHHUHI MyamMmoJiapuaaH Oupu Oy
CyB OMOOpHHHM CyB OWJaH KYMWJITaH KUPFOK HHMIIAOIUKIApuIa KUYMK YIUPWIMLUIAD, €MUPHIHLLIAD,
YYKUIUIAp Ba FOBUJIHUILIAP TabCUPU HATMIKACHJIA XOCWJ OyiamuraH Kymuiuin kabu xosnatiapaup. CyB
oMOOpHHU cyB OMJaH TYIAUpraHaa YHUHT CyB OCTHAa OYiraH KUPFOKJIapH CEKMH eMHPUIHO, YIupuino
€ku BUIMO CyB OMOOpDHHHMHT TyOWra WWFuiaaw, okuOarna ymOy Xoiar CyB OMOOPHHHMHT MaBXY[
X@KMUHU KaMmaiumura onu0 kenanau. byHnait xonatiap acocaH CyB OMOOPHHUHI KUPFOK T'PyHTJIapU
IOMIIOK OyiraH »oWjapja jKaJaulaliTaHUHK Ky3aTuil MyMKuH. CyB omOopiapu KUPFOKJIapUHH
IaKJUIAHUIIKA CYyB OMOOPHMHHUHI 3KCIUTyaTauuscura cainOuil TabCcHp YTKa3sMOrMHa KoiMmail Oy xojaT CyB
oMOOpHHHU aTpo(-MyXUTHUTa, KUPFOKJIAPUHY KEHralMIINIa KaTTa cajlOuil TabcUp KypcaTagu, HaTHKada
CyB OMOOpPHHU CYB OWJIaH KOIUIAHT'aH MaiJOHM KEHrasau, OYHMHI OKuOaTujga CyB omMmOopuiaru
¢urpTpaums Ba cyB oMOOpH 03aculaH OynaauraH OyFJIaHMII OpTUIIMTra 0iu0 Kenaau. bynnall omumiap
TabCUpPU OKHOaTHIa cyB omOopuiaru cyBAaH camapanu ¢oigananuml Ko3(pPUUUEHTHHN KaMaHuIura
o6 kemaam. Oxkubatma commp OYnTaH XojaTjap HATIKAacHUa CyYB OMOOpPH XaB3aCHHUHT JIOHKa-
YYKUHAWIap OUaH TYJIUIIUTa Ba CyB OMOOpH XaKMUHUHT KaMalUIIUra o0 Keyau.

CyB carxuHU KyTapwidimu Tygaillin KUPFOKJIApPHUHI KY4YHMIIW Ba IUlacTiIapAard OOCHUMHH
¥3rapumu xamaa KUPFOK KaTIaMIapuHU CyBTa TYHHUHUINN Ba Y epard 00CHMHU KaMaWHIIM HaTHXKacuaa
EMUPHIIUIN X0JaTIapuIard y3rapuiuiapHd MaTeMaTHK CTATHCTHKA XUCOOIapH Kyiuia KeITHPUIITaH.

Kuprok kyunmm Tydainm kyayBud Macca xocuia 0ynub, Oy MaccaHMHT CyB OMOOpH CYBHHHUHT
KYyTapuiInImnra TabCUpU HaMo€H OYymamu. KyuyBum MaccaHWHT XaXKMHUH OFHMPINTH KyHumarnda
udoaanaHamu;

m=pW (1)

Kyukn maccacMHHUHT XaXMH, KYYMII 4Yerapacd KOOpAMHATalapu opkKanu &3unud, Kyhuparu
KalTaay MHTErpaj OpKaiu Oepuiaau:

W=jdxf[x (x,9)= Y, (x, )y )



Kyuku mMaccaCMHM 4YerapajoBYd CHPTIAPHHHT KOOpAWHATAJAPUHH OWJIraH X0J/a, YerapaioByu
CHUPTHHHT IOKOPH Ba MACT/AaH, YHT/IaH Ba YallJaH YTYBYH ST'PHU YM3HKJIApH TOMWIATd. By arpu dusukiap
Heroton éxu Jlarpanx Ba Oomika TakpuOuii popMmynianapHu KyJUial opKaiu XxucooiaaHaau (3-pacum).

¥y(x)= 0004 +009x% +117x+ 378

3 pacm - Cyeé ombopu camxunune KeCKun Kymapuiuuiy Hamuxicacuoazy KUpEoKiap CUINCUUUHU MAMEeMaAmuK
ugooacu

Jlarpan® HHTEPHOSANUOH (HOPMYJTACHHU dCa KYYKH MAaCCaCHHH YErapajOBYd SIPH UYU3UKJIAP
C,B, A Ba CBA - abuuccanapunu 3-pacmra acocaH Kyiunnaruda taninad onuo:
x,=L2,x,=3,x, =6,x; =9,x, =12,x; =15.
Viiapra MOC OpJHHATATIAPHU 3- pacMIard OpIMHATAIApIaH OJIaMH3:
Vo=0,y, =15y, =28y,=4,y, =55y, ="7.
KCJITI/IpI/IJ]FaH KOooOpaAWHaTaJIapHU .HanaH)KHI/IHF HUHTCPIOJIAINOH (I)OpMyJ'IaCI/II‘a KS"SIMI/I3 Ba
HaTmwkana C,B, AUN3UKHUHT TeHITIaMacH KyHHUaary KYpUHHMILTA 3Ta:
Y,(x) = 0,028x* +0,22x° —0,59x” +2,38x —2,90. 3)
Xynau 1ry ycya OwiaH KY4KH KECMMHUHHU TMAaCTKH TOMOHAaH deranoBud CBA srpu 4M3WKHUHT
TEHIJIAMACHHH TOMaMU3. BYHHHT ydyH MOC KOOpIHHATAIAPHH KEITHPAMU3:
X, =6,x,=9,x, =12,x; =15.
Yo = 05}’1 = 078ay2 = 2,5,)73 =17,
Kentupuiran koopauHatanapHu JlarpaHXKHUHT HHTEPIONALIUOH  (opMmynachra KysMmmus,
HaTHXajaa CBA STPH YM3HKHUHT KyHUJard TeHrjamacura 3ra 0yjiaMus:

Y,(x)=0,004x> +0,09x” +1,17x +3,78 4)

Kyukununr xapakatnaru ODB,C,xecumuHu 3-pacMiaru KoopanmHaTtaidapiaH Ba Jlarpamx
dopmynacu opkanu Tonmnran C,B,ABa CBA »orpu 4YM3UKJIApHUHT TeHIJIamacujaaH ¢oinananud
XUco0naimMus:

12 2 42  Y(x) 4,2 42
o = [dx[dy+ [dx [ dy=24+ [, (x)}dx =24+ [(0,028x" +0.22x" —0,59x" +238x~ 2.9 ldx
0 1,2 1,2 1,2

0 0

o, = 2,4+ 20,44 = 22,84x6.6 (5)

Kyukununr xapaxkatnaru C,CBB, KeCHMHMHM 3-pacMmIard Koopausaranapian sa Jlarpawk ¢opmysacu



opkanu tonunran C,B,A Ba CBA a3rpu unsukiapaan doiinananu6d €samus:

¥i(x) 1,5  y=2 42 11,5
Idxjdy+jdx Idy I +I2 Y2 dx 55,11k6.6
42 Y(x) 1,2 4,2

Xapakatnaru B, BA xecuM 103acuHM KyHHIarn HHTErpaji opKaiu Tonamus (3-pacm).

1,5 %(x) 15 Y(x)
jdx J- dy + I dx jdy 71,5x6.6
2 1,5 T(x)

Xapakatnaru DD, EB, xecuM 103acUHM KyHHIarn HHTErpai OpKaiau Tomamus (3-pacm).

4fdxjdy+ I dx Idy 117,5x6.6.

0 2 42 1(x)

bapua xapakar kecuMU r03acUJaH YTa€TraH Ky4ykd €KU CYIOKJIMK MUKIOPHUHH Y3TapUIIMHM TyTall
MYXUT TEHIJIaMacUAaH TOIIaMHU3:

0 =9 éxu 0, :E. i=1234 (6)
t

Xo3upaa SKCIUTyTalus KIIMHAETTaH aKcapusaT CyB OMOOpIapHUHT MyaMMoJlapuaH Oupu Oyiaran
CyB OMOOpWHM CyB OWJIaH KYMHITaH KUPFOK HHUINAOIWKIApUJa KWYWK YIHUPWIHILIAD, SMHPWIHILIAD,
YYKUIUIAp, IOBWIMIUIAP Ba KHUPFOKJIAPHU CWDKHIIMHUA XaM XyJJOd WIyHIad XucoOniaml ycyJujaH
¢doiinanannO aHUKIA MYMKHH.

CyB oMOOpwHH TYnmupuil Ba Oymarumima Xap OWp CyB oMOOpPH YyUYyH HIIIA0 YHKHITAH
JTUCTICTYEPJIUK TIpauKiIapura aMajg KWITaH XoJJa CYB CAaTXMHUHI KYTapWIMII Ba TYIIWII TE3JIMTH
MEBEPUN KUHWMAaTiIapAaH OIMHO KETMACIUTH FOKOPHAAa KEITHUPWITaH XOJaTJIApHU OJIWHU OJUII y4YH
3aMUH OYIMO XU3MaT KHIaIH.
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QHEPTOrMaPABINYECKUE UCCNENOBAHNA HOBbIX TUIMNOB
BoaonoaBoAAINX COOPYXEHUN HACOCHbIX CTAHUUAN

O.A4. I'nosaukuii, @.7K. Hocupoe, 0.X. Huzamos, III.P. Pycmamos
(HUHUUBII npu THUM, Tawl'TY)

Maxkonada Hacoc cmanyuscuHune OYIUMU XAPAKMEPUCTNIUKCUSA eMKA3YE8UU MOCIAMA 80 OKUM MY3UTUUIU,
CY8 emKa3ysuu MOCIaMAany MAKOMULIAWMUPUIL Y4VH oUoaranuu mascupu Kypuiou

In article is considered influence leading device and structures of the flow on feature of the block pumping
station, which can be used for modernization leading water buildings.

B cmamve paccmompeno enusnue noogoosuux Ycmpoucme u CmpyKkmypbl HOMOKA HA XAPAKMEPUCTIUKY
OI0KA HACOCHLIX CMAHYUll, KOmopvle Mo2ym OblMmb UCHONb308AHLL O MOOEPHU3AYUU B000N00800AUUX
coopyaicenu.

Bomnpocamu mnoBbiieHus  3()(PEKTHBHOCTH  3KCIUIyaTallMM  BOAOIOABOJSINUX  COOPYXKEHUH



HacocHeIXx crannuii (HC) 3aHnManuch MHOTHE HCCIENOBATENH, CPEAH KOTOPHIX OTAEIHHO MOXKHO
nmoauepkHyTh paboTsl banmpzannunkoBa M.U., Buccapuonosa B.W., Kapenuna B.f., Mamaxxonosa M.,
MyxammaaueBa M.M. PesyiabTaThl padOT BBINICHA3BAHHBIX aBTOPOB IIOKa3aJld, 4YTO 3auJICHUE
BOJIONIPUEMHBIX coopykeHuit HC CymecTBeHHO CHIDKACT WX DKCIUTyaTaluoHHYI0 dpdekTuBHOCTS [1-3].

OTnoXeHHBIE HAHOCHI HA JHE COOPYKEHHI HapyNIalOT MPOEKTHBIC THAPABINYCCKIE MOKA3aTEIIH
MMOTOKA IPU TMOAXOAEC K BOJONPHUEMHBIM OTBEPCTHUSAM, UYTO YXYAIMIAET SKCILUIyaTAI[MOHHBIC YCIOBHS
BcackiBaHWS BoAbl W npuBoauT Kk cHmkeHmio KIIJ| macocHeix arperatoB (HA). OOGocHoBaHume
TEXHUYECKOTO pEIICHHUS M0 YIY4YIIeHUI0 THAPABINYECKONH CTPYKTYpHl TOTOKa OCHOBBIBAeTCS Ha
CIEAYIOUTUX TPEIIOKCHUIX

- WCKJIIOYUTH BOPOHKOOOpa3oBaHWE MEpe] BXOJAOM BO BCACHIBAOIIHE TPYOBI MyTEM pacIIMpEeHUS
Y Pa3BHUTH HABCTPEUY MOTOKY BXOJla BO BCACHIBAIOIINE TPYOBI HACOCOB, WM YCTPONCTBOM MEeper HUMU
3a0panbHOi crenku (puc. 1) [1];

v 14.3
max.¥B  _ 128 v
| |
w112 !\
min.¥B 05 \\
=Y
270
17
5.0
A

Puc. 1 — Ilpeonooicenus no yayuuenuro euopasiurku no06ooa 800ul k Hacocam HC
1 — Oonnas cmenka, 2 — pazeumoiii 6x00 (NYHKMUPOM HOKA3AH BPEMEHHbLU 6APUAH)

- ycTpaHeHrue TypOyJIeHTHON CTPYKTYpPHI IOTOKA M Cleaylomel 3a Hel BuOpannu HA (ocobenHo,
KpaiiHKMX) OBLJIO MPEUIOKEHO CJAEJIaTh C MOMOIIBI0 IUIABYyYero YCTPOMCTBA — pacrekarelis, 00ecreuuB
paBHOMEpHBIN noaxo notoka ko BceM HA [1];

- IPEAJIOKEHBl KOHCTPYKTUBHBIE N3MEHEHHSI B KOMIIOHOBKE aBaHKaMephl YBEJIMUYEHUE 00paTHOrO
YKJIOHA JHA aBaHKaMephl (HyJI€BOM YKJIOH, OTPULIATEIbHBINA YKIIOH);

- IPEJI0’KEHO BBIPaBHUBATH I0JIE CKOPOCTEN B KOHeUHOM ceuenun BT [1].

Opnako mo0ast pekoHcTpyknus AeiicTBytomieit HC cBs3aHa ¢ e€ onopoxxHeHneM. B ycioBusx xe
Kpyraoroau4Ho padoraromeii HC 3tu MeponpusTus BHIIIOJHUTH HE NIPEACTABISAETCS] BO3MOKHBIM.

ITo ycnoBusiM paboThl OCEBOr0 HAacoca COMPSKEHHE €ro C HCTOYHUKOM MOXET OBITh BBIIOJHEHO
Pa3IMYHO: B 3aBHCHUMOCTH OT crioco0a mojaBoAa BoAbl K padouemy konecy (PK), oT xomnoHoBku 6iioka
HC u np. B cBsi3u ¢ 3TUM Mexay HacOCOM M BOAOINPHEMHUKOM NPUXOAUTCS yCTaHABIMBAThH yCTPOIiCTBa
pasnu4HOi (GopMbl, Ha3HaUYEHHUEM KOTOPBIX SBJSETCS IMOABOJ BOJBI K BXOJHOMY CEUCHHIO Hacoca ¢
HAaWMEHBIIMMHU TMOTEPSIMHU HAaopa W NPU HAaMMEHBIIMX radapuTax Takoro sjieMeHTa. HecmoTps Ha
HaJM4ue HEKOTOPBIX 3HEProTUAPABIMYECKHX HCCIEIOBAaHUM OTBOISALIMX YCTPOWMCTB [2], M3y4eHbI OHHU
HEZ0CTaTOYHO.

OOBIYHO B KauecTBE MOJBOMSILIEIO yCTPOMCTBA JUIsl KPYIHBIX OCEBBIX HACOCOB HCIOJB3YIOTCS
HW30THYThIe BcachiBatomue TpyOsl [3]. Kak mnoxaszanum Hamu HcciaedOBaHUs, KOJEHO H30THYTOMH
BCcachIBamIIeit TpyObl HPUBOAUT K OONBINIONW HepaBHOMepHOcTH moroka mepen PK. Kpome Toro,
MPUMECHEHHUE TakuX TPyO NMPUBOAMT K yBenuueHHIo pasmepoB Oioka HC, ocobenHo Ha xpymHbIx HC.
[ToaTOMy Ipu pacnoioKeHHH OCU Hacoca oA yriioM 90° K HalpaBJIEHHUIO OABOJMMOIO K HEMY MOTOKa
BOBI 11EJIECO00PAa3HO KOJICHO 3aMEHUTh KaMepOil C HAMMEHBIIMMHU rabapuTaMH IO OCH.

ABTOpamMu OBUIM TIPOBEJEHBI HCIBITAHUS 3THX MOABOJAIIMX YCTPOWCTB € HUIMHAPUYECKHM
obrekarenem B 6mmoke HC ¢ mracocom OII-10//1;=250 MM/ ¢ yriiom ycTaHOBKH jomnactei ¢ =0°.

MaxkcumanbHast BeicoTa Kameps! /,=0,9/1; mmpuna nocrosiHHas u pasHa 2,4]1;. OTHOmIEHHE

HanOOJBIIET0 BXOTHOTO CEYCHHUS K IUIOMIAAM BBEIXOJHOTO CEUCHHS IIOJBOJISINETO YCTPOHCTBA
Fmda/F =6,15.

BblX

HccnenoBanoch BJIMSHHE OCEBBIX TIa0apuTOB BCACHIBAIOLIETO TNaTpyOka U KaMepbl Ha



JHEepreTHdecKkyio xapaktepuctuky Omoka HC. IlpencraBnss coOolf HEKOTOpOE THIAPABIMYCCKOE
COTIPOTHUBIIEHNE, MOABOJAIINE YCTPOHWCTBA CHIDKAIOT pa3BHBaeMblii HacocoM Hamop. Kpome toro, mpu
OJIHOCTOPOHHEM TI0JIBOJIE BOJbl BO3MOYXKHO BO3HMKHOBEHHE HEPABHOMEPHOTI'O IOJII CKOPOCTENH MOTOKA BO
BxomHoM cedeHnu PK u, kak ciemcTBue 3TOro, HepaBHOMEpHas paboTa JIomacTeil Kojieca W CHIDKCHHE
JHEpreTUYecKux nokazateneit 6moka HC.

[Ipy mpoBeaeHMHM SHEPreTUYECKMX HWCIBITAHUH YpoBeHb BOAbl HuxHero Obeda (YBHB) u
JaBIIEHWE Ha CTEHKH OTMEYAINCh C IMOMOINBIO MhE30METPOB C TOYHOCTHIO +£1,0 MM. MepHoe ceueHue
npuaiaTo Ha paccrosaum 0,4, or ocum moBopora somacteit PK. B kaxkmoi wuccimemyeMod ToOUKe

omnmpeJcjicHa BCJIMYMHA a0COIIOTHOMH CKOpPOCTH 19 " €€ COCTaBJIAOIIHEC: pacxoaHasd 192, OKpYIKHaA ‘914’

paguanbHas $,, U CTaTHYECKOE JaBieHUE P .
J
OTtHocutenpHas norpemHocts u3Mmepenust KI1J[ 6ioxa HC ne mpessrmana £0,6 %, a uamMepeHus
a0COJIIOTHOU BEeJIMYUHBI ckopocTH - 1,0 %.
BinusHue mnoaBondmIero YCTpOIICTBA OLEHHMBAJIOCh IYTEM CPAaBHEHUS DHEPreTHYECKUX
XapaKTepUCTHK C XapakTepucTukoil 6moka HC c u3ornyroit TpyOoil m ompeneieHueM kodpduuueHTa
TUPaBIMYECKOI0 CONPOTUBIICHH MOABOJAIIETO YCTPOICTBA KaK:
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QO -pacxon.

bespasmepnsle ko dunuenTsl Hanopa K, , pacxoxna K o 1 KU 77 6noka HC onpenensincs
10 CIEIyIOMUM (GOpMyJIaMm:
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XapakTtep pacupeneneHuss CKOPOCTeH U TaBIIEHUS BBIpaxanucs K03 UuneHTaMu
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rac 32 - Cp€aHAA CKOPOCTb B MEPHOM CCUCHUMH,
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( P ), = J - CpeIHss MOTEPs DHEPTUH B MOJABOJAIICM YCTPOUCTBE,
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1 - KOJMYECTBO TOUEK U3MEPEHMUS, paBHOE 54.

U3 pe3ynbraToB McciaenoBaHUN padOTHl MOABOISIINX YCTPOMCTB NPH Pa3IUYHBIX IOJIOKEHUIX

IHAa KaMepbl BUAHO, YTO 4eM IIyOxe Kamepa (P MOCTOSIHHOW IIMPHHE), TeM MEHbBIIE OHA CHIDKAeT
HanopHyro xapakrtepuctuky Onoxa HC. Tak, npu m3meHenuu rinyOounsl kamepsl o 0,3271; mo 0,60/1;-

koa¢pduimenT Hamopa ysenugwicsa ¢ 0,170 mo 0,180 mpu K 0 =0,5. Koo purmeHT nose3Horo nencTBus

n 6mnoxa HC Bo3poc npu 3ToM Ha 6 % .
H3MmeHeHne BBICOTHI BCAchIBAIOMIETO0 NaTpyOKa Maio BIHMSET Ha HAMOPHYIO XapaKTepUCTUKY

6moka HC, Ho oka3eiBaeT 3ameTHOE BiausiHue Ha KITJ] 5 6mokxa HC. B 3one K=0,5+0,56 npu n3mMeHeHnu
BEICOTHI maTpyoka c¢ 0,751, mo 0,91, KIIJ 5 6mnoka HC Bo3poc Ha 2 %. IIpn yMeHbIIEHUH BBICOTHI

matpy6ka mo 0,6/1, 5 yIanio mo Bcew xapakrepuctuke 61oka HC (puc. 2).
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Puc. 2 - Brusnue gvicomvl nampyora h2 na xapaxmepucmuxy HC npu hl =0,6/1;.

IIpu comocraBnennn xapakrepuctuk Omoka HC ¢ wu3orHyTod BcacwiBatommieil TpyOoil
[IOBOJSIIIMM YCTPOICTBOM € pa3BUTHIM HaBCTpE4Yy I[OTOKY BXOAOM BMIHO, YTO THII IOABOJSIIETO
YCTPOMCTBAa HE OKa3bIBaeT OOJBIIOrO BIUSHUS HAa HAOPHYIO XapakTepuctuky Omoxa HC, HO m3MeHsieT
ero KIIJI. Oto o0O0bicHAeTcs OONBIIMM BO3ACHCTBHEM MOJIBOMSMILEIO YCTPOHCTBA Ha MOTOK,
nocrynatrouuii Ha PK.

Bricota BcacbiBatomero mnatpyOka /1, B 3HAYNTENBHOW CTEHEHHM OIpPEACNSeT 3HAYCHHE
Koo puimenTa conpoTuBieHus ¢ . PasnuuMe MeXKIy COOTBETCTBYIOIIMMH 3HAYEHUAMH &  TpHU

OJIMHAKOBOUM BBICOTE KaMephbl OOBICHSAETCS pas3lIndyueM B 3HAYCHUSAX KOd(]HIMEHTa THIPABIUYECKOTO
CONIPOTHUBIICHUS KaMmepsl (puc. 3).

HpI/I Ba,I[aHHOﬁ BBICOTC BCAChIBAIOIICTO nany6Ka h2 U IIOCTOSIHHOM HIUPHUHE KaMCPhI CYIICCTBYCT

ONTUMaJibHagd BBICOTA KaMCPhbI hl’ npu KOTOpOﬁ MOTCPHU Hamopa B HNOABOJIAIICM yCTpOfICTBC HUMCIOT

MHUHUMAaJIbHbIEC 3HAYCHHUSI.

[MogBoasiimue ycTpoicTBa BIUAIOT Ha Xapakrtepuctuky Omoka HC He TOIBKO COOCTBEHHBIM
CONPOTHUBICHUEM, HO H WH3MeHeHHeM moisa ckopocteil mepenq PK macoca. bomee paBHOMepHOE
pacmnpenelneHue TMoJis CKOPOCTU OCYIIECTBIISIET Mpealiaraemasi aBTOpaMU Kamepa BCacChIBAaIOIIETO

narpyOka, umeromas Gopmy B rane ¢ yriaom oxsara £ =90°. U3 anammsza ko3)(HUIHEHTOB OCEBBIX,

OKPYIKXHBIX CKOpOCTefI W JaBIICHHH IIO CTBOpamM TaKoM KaMepbl MOXHO 3aKJIIOYHUTh, YTO paAUaJIbHBIC
COCTaBJIAIOINC CKOpOCTCfI BO BCEX CTBOPAX HE3HAYUTCIBbHBI U OCTAIOTCA ITOCTOAHHBIMH.
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Puc. 3 - 3asucumocmo k03ppuyuenma cudpasiuuecko2o conpoOmMuIeHUs. HO8020
nampybka u kamepuvl H00800sIUe20 YCMPOUCmsa

B ceuenun nmepen PK BeISBICHBI clieyIONe 0COOCHHOCTH TCUCHUS:

- OCEBBIE CKOPOCTH MO MEPUMETPY U paJuycaM paclpeaesieHbl HEPaBHOMEPHO: MaKCHUMalbHbIE
CKOPOCTH COCPEJIOTOYCHBI B CepeHE MPOTOYHOTO KaHaa;

- DKCTIEPUMEHTHl TIOKa3aJld HalW4YWe JBYX BHUXpPEH B BBIXOJHOM CEYECHHH IOJBOJISAIIETO
ycTpoiicTBa. BenuunHa OKpY>XHOW COCTaBISIONIEH CKOPOCTH TIPU H3MEHEHHUH TabapuTOB KaMeEphl



0OCTaeTCs IMMOCTOSHHOM;
- IOTEePU YHEPTUH B MEPHBIX CTBOPAX IPH PA3IHYHBIX /1, HEOAMHAKOBBI: MAKCHMAJBHBIC IOTEPH

- B LIEHTPE BUXPSL.
JlaHHble O BIMSIHMM IMOABOISIIMX YCTPOMCTB Ha xapakTepuctuky Onoka HC um o crpykrype
[IOTOKA MOTYT OBITh MCII0JIB30BaHBbI JUIs1 MOJEpHU3aLUU noaBoasmux ycrpoiicts HC.
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CEJ'ICYBOMBOPJ'IP:PVIHAVJ'IOVIKA OKWMHU BOKAPMLL BA CYB YUKAPIUY
MHLWOOTINAPUHN NOUKA YYKUHOUNAPOAH XUMOANALL BYUNYHA TAOBUPJIAP

F.T. /laspanos, J1.X. Hpmyxameodoea, H.U. Xacanoes
(TUMH)

Ywby maxonaoa cencysomboprapunune monoepadux, euoponoux, 2uopasiuk, 2uOPOMeXHUK pexrcumiapu
8a HKCHIAYAMAYUST WAPOUMIAPUHY UHOOAmMea 0N2aH X0104a, YIapHune 1Kopu ovedrapuea mywaouean 10UKa OKUM
MAPKATUWU, YYKUMUHY  OOWKapuuL 6d CY6 YUKapeuy UHWOOMAAPUHU JNOUKA2A KYMUIUWMUOAH XUMOSIAuwed
MPYAACANNAHSAH KOHCMPYKIMUE MEXHOI02UK Ma0bupaap Kypubd yukuiou.

In article is considered constructive - a technological actions intended for governing moving the turbid
flow, put alluvium and protection input head hydrooutput from segmentation in upper part celeryhydrophobia, with
provision for topographical, hydrologys, hydraulic, hydrotechnics factor and working conditionses these
hydronodes.

B cmamve paccmampueaiomesi KOHCMPYKMUBHO—MEXHOIO2UYECKUE MePONPUsIMuUsl, NPpeOHasHayeHnvle OJis
YIPAGIEeHUsl OBUINCEHUEM MYMHO20 NOMOKA, 0CANCOCHUS HAHOCO8 U 3AUUMbL BXOOHBIX 020JI08K08 60008bINYCKOG OM
3aunenus 6 6epxHux Ovehax cene6000XPaAHUNULY, C YHEOM MONOZPAPUUECKUX, 2UOPONOSULECKUX, SUOPABIUYECKUX,
2UOPOMEXHULECKUX PAKMOPO8 U IKCHIYAMAYUOHHBIX PEICUMOB IMUX 2UOPOY3IL08.

CencyBombopnapu Qoigann CUFUMIIAPUHUHT JIOWKa ETKU3UKJIAp 5Ba3ura KucKapu® Oopumm,
XamJla CyB MaHOanmapu CyB HHUFWINI 30HANApPUIAaH WHUFUIATUTaH Myajulak MUHepauiapra 0ol noiika
OKUMHHHT CEJICYBYBOMOOpIapua yNUIAHUO KOJIMHUIIM Ba HATHOKAJa EpIApHUHT MEIUOPATUB XOJAaTH
éMoHnammK AyHE MUKECHIArM MyaMMosapAaH XxucoOnaHanu. YmOy MyaMmMMoOJapHU Xal KWJIMIITa
KapaTWiraH WHXXCHEPIUK €YUMIIAp TaXJWIA IIYHH KYpCcaTaJuKd, CEICYBOMOOPIAPUHUHT THIPOJIOTHK,
TomorpaduK, THAPOTEXHUK Ba IKCILTyaTallds MAPOUTIAPUHUHT YTa Mypakkabmurua cababmiu, yJapHUHT
KYJUIaHUII WMKOHMSTIAPH KECKHH 4derapajaHraH. Takiug OSTWIaéTraH KOHCTPYKTHUB-TEXHOJOTHK
TaAOUPIIapHUHT aCOCMH MOXMSTH IIYHAaH MOOPaTKH, IOKOpU Obedra TymraH JOWKAHUHT TapKaJIHILIUHHY,
YYKUIIWHU OOIIKAPUIN Ba CYFOPHII MaBCYMHJa MyallaK 3appadyald JIofKa YYKUHAWJIAPHU TaCTKU
Obedra uuKapud rOOPUIN jKapaéHIapy CEJICYBOMOOPJIApPUHUHI SKCIUTyaTallds peKuMiiapura cajiOoui
Tabcup KypcarMmainau(l pacm).

CyB TONIKWHJIAPH Ba cel OKUMJIApW YTHUII JaBpHIa, celcyBomOopiapu TyroHu (1) rokopu
Opedura (2) tabumii ¥3aH (3) opKanu KUpTraH JIOWKA OKUM, CYHBUU ¥3aH, sbHH KaHan (4) O¥itnad
xapakatnaHaad. YyHKW, Jana ImapouTuaa OWp Heda cesncyBomOopiapuja YTKa3wiraH TaAKUKOTIIAp
HATW)Kallapyu [IYHU KYPCATAMKH, CEJICYBOMOOpJapuaard CcyBra HucOaTaH JOWKA OKAM 3WWINTH aH4a
FOKOPH Ba XapopaTH dca MmacT OyiaraHu y4yH aifHaH 9yKyp ¥3aH Oyinad, spHU ymoOy xonaTtmaa KaHai (4)
0y1inab xapakaTinaHuIIM ro3ara kenaau. Jlolika okum kaHau (4) AaH, KUPUII KACMU TYOMHHHT KEHTJIUTH
kaHan (4) xeHrnurugad 2-3 maporaba kaTTa OYiraH, OXMPTHM KHCMHM KEHIJIMTH KaHai (4) KeHrJurura
TEHT, TUTaHJa y40ypuak MIAKIUIArd THHAUPTAYTa TYIMAJW Ba OKHUM TE3]IUIM KECKHH CYHaIu Ba ymidy



30HaZa TyO UYKMHAWIAP YYKHUINHM fo3ara Kemamu. Myaiak 3appadaid JIOWKAa OKMM THHIUPTHY OXUPH
TOMOH XapakaTiiaHu0, oup mMapomja uykuO Oopumu ro3ara kenaau. CyB YHKaApHII WHIIOOTH(TYHHEIb)
KaJlard OJAMJA KyAa Maija Myaljiak 3appadaid JIOWKa 4yKalu Ba Beretauus AaBpuja ymOy Joika
KHUITOK XYKAJIUTH epilapura YUKapuiIniin MyMKAH. Bereranus gaBpu Tyrarad, sSsbHH CeICyBOMOOpIapu
I0KOopu Obedu cyBnaH OymiaTuiaraHjaH CYHT, THHAMPIHY KUPHUII KACMUAA YYKKaH TyO YYKHHIUIAP
MEXaHHMK ycCyliga (9KCKOBaTopiap, aBTOCaMOCBajulap Ba OOIIKa Typlard MamnHanapiaaH ¢oiinananuo)
Ka3uO onmHHO, cencyBOMOOpIapyu KUPFOFUIAH TAalIKapura YUKapuO TalulaHaayd €Ku yiapJaH KypPUIIHII
MaTepuamuiapu cudaruaa xam GoigaTaHuI MyMKUH.

Jama mrapouTHaa YTKa3wiraH W3JIAHUIUIAD HATWKAJAPUHU TaxJIMJI KWIaauraH Oyicak,
ceJcyBoMOOpH FOKOPH Obeduaa CyB caTXJIapH, CyB TOIIKWHIIAPU Ba Cell OKUMIIAPH YTHIN AaBpuaa OamaHy
Oenrmmapna Oymamau. JloHKanmuk mapaxacud IOKOpPH OYITaH OKMM CEJICYBOMOOpWra TyITaHaa Mypakkao
TUApaBIMK-QU3NK Xonatiap ro3ara kenaan. CencyBomOopiapura Karta MEKAOpHAA JIOMKA TylIraHaa Ba
I0OKOpU Obedapna cyB caTxy KECKHH y3rapyBuaH Oyiica, CyB YMKAaprud HHIIOOTH KaJUIarMHU JIOWKa
Oocuin xaBu r03ara kenanu (2 pacm) Kopaboz ea Jlaneap cencyBomOopnapu (hoigann CHFIMIIApUHA Ba
CYB UMKApTH4 WHIIOOTJIApW KaJUIaKJIApHHU JIOWKA UYYKUHAWJIApJAH XUMOsUIANl Y4yH XaMJa Myasllak
3appadaiy JOWKa YYKUHAWJIAPHUHT OMp KMCMUHU KUILIOK XY>KaJUTH epjlapura 4ukapud 1o0opuil yayH
MYJDKaJUIaHTaH KOHCTPYKTHB TaI0WpIIap UILIA0 YHKUJIIH.

a)
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1- pacm. Cencysombopnapu wokopu bveprapuea myuiaouearn 10UKa OKUMHU bowKapuws 0Yuuua KOHCmMpyKmue
maobupaap. a)- nianoacu Kypuruwu, 6) - 6yuiama KUpKumu KypuHuiu.
I-myzon; 2-HJC 3omacu; 3-mabuuii y3aw, 4-10tKka OKUMHU UVHANMUPYSYU KAHAA;S-NAaHOA YYOYPUaAK WAKAIU
MmuHoupeuy; 6-cy8 uukaseuy Kauiazu, 7-cy8 mauiiama myHHeasb, 8-cy8 uuxapeud zameopaapu 9-my6 uykunounap, 10-myannax
yyKUHOUIap.

Takmud oTmnaétran  KOHCTPYKTHB  TaaAOWplapHW JIOWHMXanamga, OwpwHYM  HapbOaTda
CeJICYBOMOOPJIAPUHUHT IOKOpU O0bed Tomorpaduk IIApOUTH, CYB MaHOAJapUHHHT THIPOJOTHK PEXUMHU
Ba THAPOY3EJUIApHUHT JKCIUTyaTalus >kapaéHiapu WHoOaTra onuHau. byHma acocan, 1okopuza Kaing
KWIMHI'aH OMWLIapra OOFJIMK paBHUINJAa CeJICyBoMOOpJiapura TyIlraH JIOHKa OKMMJIAp TapKaJUIIMHU Ba
yIapHUHT YYKUIIWHU OOMIKapuiaaH ubopaT. ByHHHT yuyH cencyBoMOopu tokopu Owvedu oitmamu
CUFMMH 30HACHIa TYFPU YM3UKIM KUPUII KMCMUJAH CyB YMKA3TM4y MHIIOOTUTa HYHaNTHPWITaH KaHal
Kypwiagu. KanamHuHr ymuammapu, ceiacyBoMOOpH KypwiraH cyB MaHOaHMHT (mapé €xu coit) 1%



TUIPOJIOTUK TAabMHWHJIAHTAHJIMKIATd MaKcUMall CyB capdu Ba YHUHT TapKUOUIard KaTTUK OKHM
MHKAOpUTa OOFJIMK paBHIIa aHUKJIAHAIU XaMja OyiyiaMa HUIIAOJUTyd TaOUHMiA Y3aH HUIIAOIUTUTa TCHT
€KM YHJIaH KaTTa OYJIMIIU TabMUHIaHAIH.

T A s e e

2 pacm - Kopaboe cencysombopu oxkopu 6vedu cye yuxapeuy UHui0Omu 30HACUHUHS X03UP2u X01amu
1- mygon 10Kopu Kuanueu, 2-cye uukazeuy UHWOOmuy Kaiiazu, 3-10uxKa émxusuxkiapu

MabiyMKH, KATTUK OKUM IIAPTIU PaBHINJA MUKKH Typra, sbHU Ty0 Ba MyalUlaK YyKUHAHIApTa
OYynuHagu Ba yJapHHWHT capajaHUO KeTMa-KeT YYKHWINWHHA TabMHHIANl yYyH KaHall YKu OVHnWda WMKKU
KaMepald TUHIUPIuY Kypwiaau. bupumHum kKamepama TyO, MKKHHYM KaMmepaZa 3ca Myaillak JIoHKa
YYKUHIWIAp YYKUIOM Ky3aTwiagud. bupuHum kamepa TyOMHMHr Oyinama HUIIAOIUTH KaHal
HUIAOINUTUTA TEHT OYNaau, Y3YHJIUTH KaHAIHHHT TYpTAaH OWp KHUCMHra TEHT, KSHIJUTH dca KaHal
KeHruruaan 2-3 Maporaba karra Oynmamu. MKKWHYM KaMmepa KEHTJIMTH OMPWHYH KaMepa KEHTJIUTHUTa
TEHT, Y3YHJUI'M OUpHHYM Kamepa y3yHiauruaan 2,5-3 OGapobap karrta OYiaau, TYOMHUHT HUINAOJIUTH
HOJITa TEHT, ShbHU TOPU3OHTAN XoJyiatna Oynaaw. ByHWHT yuyH, UKKHHYM KaMmepa OOIUIaHFUY KUCMU
qyKypauTH Kyiugaru popmyna EpaamMuia aHUKIaHAIH:

hy=Ls*i,, (D
Oy epnaa: /i, - NKKMHYYM Kamepa OOIUIaHFUY KUCMH YyKYPJIUTH, M;
L3 - IKKMHYH Kamepa y3yHJIHTH, M;
i,- KaHai OyiijamMa HUIIA0JIUTH.

ByHnzaii xonaT MKKMHYM KaMepa 30HACHAa CYB YYKYPJIUTHHUHT OUp XWUJl OYIMINUHYE TabMUHIAWIN
Ba ymOy 30Hajga TMAPOAMHAMUK TEHIVIMK fo3ara Keialu, HaTWKaja MyaUlak JIOWKa YyKUHAMJIAPHUHT
(aonm gykumm Ky3artmwiaad. Takmud dSTmIaéTraH KOHCTPYKTHUB-TEXHOJOTHK TaIOWPIapHUHT acOCHM
MOXHUATH LIyHJaH MOOPaTKH, IOKOpU Obedra TylraH JOHKaHWHT TApKAJTUIIWHU, YYKUITUHE OOIIKapHLI
CYB OMOOPJAPUHHUHT dKCIUTyaTalusl peKuMiapura caiouil Tabcup KypcarMmaiiau. 3-pacmuaa Kopaboe cyB
omOopua JOHKAa YYKUHIWIAPTa Kaplly Kypallull y4yH TakiauQ 3TWIAETraH KOHCTPYKTHUB-TEXHOJOTUK
TaAOUPIapHUHT KYPUHUIIHA KEJITUPUIITAH.

CyB TOIIKUHIJIAPH Ba CEJI OKUMJIApH YTHII IaBpuaa, cyB omOopu TyroHu (1) rokopu 6bedura (5)
TaOWUUH ¥3aH OpKAJIM KUPTaH JIOWKA OKUM, CYHBUH y3aH, SpHU KaHal (6) 0yiinad xapakaTianaan. YyHKH,
Jlana ImapouTuaa Oup Heya CcyB omOopiiapuia Ba cyB omOopu (a3oBuii Mojeiuaa YTKa3HITaH
TaJKUKOTJIAp HATWXalapu IIyHH KypcaTOuKd, CyB OoMOOpHIaru cyBra HucOaTtaH JIOHKa YYKHHIUIAP
9Ba3Wra 3UWIMTH aH4Ya I0OKOPH Ba XapopaTH 3ca nacT OyJiraH OKMM ailHaH 4yKyp y3aH OYinal, sbHHM ymly
xomaTaa kaHan (6) Oyinmad xapakaTiaHWUIIN fo3ara kenmamu. Jlodika okuMm kaHan (6) maH, TyOMHUHT
KCHIJIMTH KaHan (6) keHrnmurugan 2-3 Maporaba karra Oynran, OupuH4YM Kamepara (7) KUpraiaa Te3JIuru
KECKMH CYHaIu Ba ymOy 30Hana TyO UYKMHIOWIAp YYKHUIIM f03ara Keiaaau. Myansak 3appadaid JoHKa
OKMM WKKWHYH Kamepara (8) kupamu Ba ymOy 30Hana cyB 60cHMHU OMp XHJI OYNraHnu Ba TUAPOIUHAMHUK
TEHIJIMK 03ara KeJIraHJIurd cabalbiiv, yIapHUHT akcapusaT KUCMU yiilOy kamepana uykaau, 10-20 % sca
CYB UMKApIu4 MHIIOOTH OPKAJIH MAacTKH Obedra YuKapud TaliaHaiu.

Taknud sTunaérraH  KOHCTPYKTHB-TEXHOJOTHMK TaAOUPJIApPHUHI acOCHHl MapameTpiapuHU
aHUKJIal OyHnYa ycIyoud KypcarMaliapHu KeJITHPAMU3.

CencyBomO0pH 10KOpH Obedu Qolgand CUFUMHU 30HaCHIA KypUiIaluTraH TYFPH YU3UKIU, KUPULI
KUCMJaH CYB YMKAaprW4d HHIIOOTHTA WYHANTHPWUJIAJAWTaH KaHAT Ba YHUHT YKU OYiinad >koWnarajuraH



TUHIWPTHYHUHT OMPUHYM Ba MKKWMHYHM KaMepanapu ymdamiapH, Jlaneap ea Kopaboez cencyBomMbopiapu
Kypwiran Jlaneapoapé ea Kopabozdapénapnune Kyn WWLIIMK ypTadya MakcuMal CyB capdu Ba KaTTHK
OKUM MUKAOpUTa OOFIIMK PaBUII/a aHUKJIAH]H.

3 pacm - Koncmpyxkmue maobupaap 6yuuua Kopaboz cye ombopu rokopu dveu Kypunuuiu
1-myzon; 2-cys uuxapeuy, 3-xarokamau cye mawnazuy, 4-mabuuil yzan;5-HJC 6yiuua cyé konmypu,; 6-CyHbuil y3aH;
7-6upunuu Kamepa,; 8-uKKunyu Kamepa

ByHna Makcuman cys capdiapu TaxmuHaH 45..105 m’/cex Ba ymap opkamm celcyBOMOGOpHTa
KUpaiUraH JI0fiKa UYKHHAWIAP MHKIOpH »dca 18..32 mune s’ Oymuumm MymxuH. YOy ioiika
yykuaaunapaunr 80...90 % 3appadanapu yiaaamiuapu d<0, 05 mm OyiraH Myaylak YyKUHAWIAP, KOJTaH
KIUCMUHU 3ca 3appadanapu ymdammnapu d>0,05 um Oynran Ty0 UYKWHIWIAD TAIIKWI 3Tand. Jlaneap ea
Kopab6oe cencyBomGopnaps (oifIaan CHFEMHIapH Moc paBumpa 6,7.. 9,3 MIH. M, IOKOpH Obedn
Tabuui y3aH KuCMUHHUHT Oyiinama Humadauru 0,010...0,012, rokopu 0bedu doiiganu cuFuMu 30HacHUIA
KypWIraH, TYFpU YU3UKJIW, KHUPUII KUCMAAH CYB UYHMKAPTMY WHLIOOTHra HYHANTUPHUITaH KaHAIHUHT
y3ynnuru L= 350...500 M, yyKkypnuru
hy=3,25... 3,75 m , TyObunuHr Kenrnuru by = 3,5...4,5 M 6ynanu Ba yHUHT TYOMHHHT OYiiIamMa HUIIAOIUTH
3ca I0KOpH Obed Tabuuil y3aH KUCMUHHUHT OyiiiaMa HUIIAOIUIura TeHr, sbHu i,= 1, = 0,010...0,012 xalOyn
KWJINHUIIA MYMKHH.

Kanan ynuamnapuian kenub 4MKKaH X042, OUPUHYY KaMepa Yirdyamiapu — 4yKypJiuru
h;=hy,=3,25...3,75 M, TyOMHUHT KeHTTUTH b, =3 Xb, =3x3,5...4,5=10,5...13,5 M, y3yHnuru sca
L,=L,/4=350...500/4=87,5...125 m Ba UKKUHYU KaMepaHUHT ynuamnapu- Y3YHJIUTH
L;=2,5x1,=2,5%87,5...125 = 215...310 M, TyOMHHUHT KeHTIUTH by = b, = 10,5...13,5 M, kaMepa oxupru
KucMH 9yKypiurd h; = h1=3,25-3,75 M Ba UKKHHYM KaMepa OOUUIaHFUY KUCMHU 9yKypJurd h, Kylngarunya
aHUKJIaHaIu:

h,=1L; *i.,=(215..310)« 0,010...0,012 = 2,15..3,8 m

1 sxxagBai - CencyBomMOopiapu 10KopH Obedrapuaa KyprInIIK TaBCUs KUJIMHTaH CyHbUHN Y3aHiap
Ba TUHAMPIrU4YiIap yadamiaapu

Kanan Cys
Cysrnni HI/I6— Ty6H Kanan Kanan TuHAUprudIap o
|| | e || S
Y3yHIIUTH ; JIUTH h o m 2, L3, Kll\,/I k2, 11, 12 M/c
L1..L4, M K b .m O K 0
1 2 3 4 5 6 7
Kopaboz cencysombopu
500...550 | 0012 [ 45 | 3,75 | 1,5 |  125;310;23,5;13,5;3,75;3.8 |  70-80

Jlaneap cencysombopu

350.375 | 0010 | 35 | 325 | 15 | 87,215,105, 10,5;325;2,15 | 55-75




CencyBoMOopHIa KOJIAMUTAH JTOWKA-IYKUHAWIAPHUHT aCOCUH KHUCMHU dca ymlOy CyHBHH Y3aHiap
O0yiinab uykaau Ba OKOpU Obed CyB CATXUHHUHT macaiin® Oopuinn OujaH yiaap IOBHIUO CYB YHKApTH4
TOMOH KY4YHpUIIJH Ba I0KOpH Obedaa cyB HUFMII JaBpu OONUIAHIYHYA TPAH3UT yCyJaa MacTKu Onedra
YUKAPWIUIIA MyMKHUH.

Jlaneap ea Kopaboe cencyBomOopiapua CeHTIOp oiinaan 6ouwiad 6axop ovnapuraya hakat Oup
MaBcymaa aapé CyBUHH MAacTKK Obedra TPaH3UT yCysiaa YTKa3uo TypPHIIl JTO3UM.

Xynoca kunu6 aiimeanda, cencyBoMmOopiapujaru Joika ETKU3UKIApU MHKIOPHHUHT OINUO
Oopwumr >kapaHUHA TYXTATHIN OYyTYHTH KyHHUHT YTa A0i3apd MacaiaiapuiiaH XucoOiianaau. AWHHUKCA,
Yopmok, Jlaneap, Kopaboe, /exxono600 ea lllypabcoii kabu cencyBoMOOpiiapH JIOWKa ETKU3UKIAPUHU
MaBCYMHH paBHIIZA HA30paT KWIMO OOpUII KEYMKTUPHO OynmMailimuraH TanOupiapiaH XHUCOOJIaHaIu.
Ymly umr moupacuma ceacyBoMOopiapu 0Kopr Obedapuaa ro3ara KeraéTranrad JIodKa ETKHU3UKIapHU
Oomkapuimra MyJDKallJlaHTaH KOHCTPYKTHB TEXHOJOTHK TaaOUpiiapu WILIad YUKWIIW Ba YJIapHUHT
napaMmeTpiiapu acoCiIaH Iu.
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SALLUNTHbLIE MOBEPXHOCTHbIE 3KPAHbI U KOHCTPYKUUN «CIHABUY»
AnA PEMOHTHO-BOCCTAHOBUTEJIbHBIX PABOT AEPEKTHbLIX SNIEMEHTOB
NMPOTUBODPUNIBTPALUNOHHbBIX BETOHHbLIX MOKPbITUN TTC

O.B. 3yes, A.A. llempoes, P.®. baiikoea
(HUHUUBII npu TUHUM)

This article describes the options screens and protective surface structures,”’sandwich” with an
intermediate layer between the adhesive sublayer old and new concrete, based polyepoxide, in order to prolong the
viability of facilities.

B cmamve paccmompenvl 6apuanmol 3auUmMHbLX ROGEPXHOCHMHbIX IKPAHOG U KOHCMPYKYUL «CIOHOBUUY C
NPOMENCYMOUHBIM KILEe8blM NOOCI0EM MedNHCOYy CI0eM CMmapoco U H08020 OemoHd, HA OCHO8e RONUINOKCUAO0S, C
Yenvio NPOONIEHUSL HCUSHECHOCOOHOCTU COOPYHCEHUIL.

U3 orpomHoro obbema cdep HCIONB30BAHUS TPAAWLUOHHO-KIACCUYECKOTO Marepuaia u
KOHCTPYKLIMOHHBIX 3JIEMEHTOB HAa MUHEpPaJIbHOH OCHOBE, a HMEHHO, U3 OETOHA U Kene300eToHa, caMoil
JKCTPEMAJIbHON SIBNsE€TCS O00JacTh MENHOpalMud U THAPOTEXHUKH. [IpuueM sKCTpemalbHOCTH 3Ta
BBIp@XKACTCSl HAa PaHHMX CTausIX emle OO0 Hadaja JKCIUTyaTaluu OOBEKTOB, B XOJE CTPOUTEILCTBA
MPOTUBOGUIBTPALMOHHBIX TIOKPHITUH KaHAJIOB W IUIOTUH W3 MOHOJHUTHBIX OeTOHOB. Bo3HuKaeT
HEOOXOJMMOCTh JIUTENIBHON TPAaHCTIOPTHUPOBKU CHIPHEBOI cMecH U e€ YKIaJAKU Ha OOJBIIMX TUIOIIAISNX
36MIISIHBIX OTKOCOB. OTpPOMHBIH MOJYJIb MOBEPXHOCTEM KOHCTPYKLIMH IOKPBITHH, NpeacTaBIAIOMUN
€000l TOHKOCTEHHBIH, I10 CBOEH CyTH, IJICHOYHBII 3JIEMEHT, IOABEPraeTcs LeJoH raMmmMe OTPULATEIbHBIX
BO3JIEHCTBUI B BUJI€ COJIHEYHONW MHCOJIALIMU U 00yBa BO3JYyIIHBIMU IIOTOKaMH, BCET1a HMEIOLINX MECTO
B THUJPOCOODPYKCHHAX. Bce 3TH BO3ACHCTBHS NpPH CIOXKHOCTH OpraHM3allMM yXola W oOecnedeHus
HOpMaJIbHBIX YCJIOBHM Ha paHHEW CTaiuu TBEpACHHWs M Habopa MPOYHOCTH 3a4acTyi0 IMPHUBOIAT K
HEKauyeCTBEHHOMY CTPYKTYpPOOOpa30BaHUIO LIEMEHTHOTO KaMHs, YTO BIIOCJIEACTBHM MOXKET CKa3aTbCs Ha
BOJOCTOMKOCTH MaTepHana H3-3a pPACTBOPUMOCTH CamMoOro HEYCTOHYMBOTO TPOJYKTa THUIApaTaluu
LIEMEHTA, 3 UMEHHO TPEXKAJIbIIMUEBOI0 CHIIMKATA.

VYuuteiBas TOT (akT, YTO Ha CETrOAHALIHMM JAEHb B pecnyOJMKe HMeeTcs OrpOMHasl CeTb
MEJIMOPATHBHBIX TPAHCIOPTHPYIOIIUX M HAKONUTENBHBIX CHCTEM C TUTAaHTCKUM OO0BEMOM OETOHHBIX
MPOTUBOGUIBTPALMIOHHBIX TOKPBITUH €O CPOKOM OKcIulyaTauuu Oojee 50 €T, TO CTaHOBUTCS
OUYEBUIHBIM 11€J1IECO00Pa3HOCTh M aKTYaJIbHOCTh BHIOPAaHHOTO HAIpaBiIeHUA. AKTyalbHOCTb BEIOPAaHHOIO
HaIIPaBJICHUS OJYEPKUBAET U TOT (PAKT, YTO 110 JAHHBIM MHOI'OYHMCIIEHHBIX BU3yaJIbHbIX HA0JIIOIEHUH Ha
Pa3IUYHBIX 00BEKTaxX, B TOM YHCIIE U MOKPBITHAX TalIBoJOXpaHUIIUIIA, HA0II0Nal0TCsI MHOTOYHCIICHHbBIE
nepeKThl KOHCTPYKUUH OETOHHBIX 3KPaHOB C Pa3iMYHON CTENEHbIO KOPPOAUPOBAHHOCTH HA TyOUHY OT
0,1 mo 40 mM, KOTOphIE BOCCTAHABIWBAIOTCS OJKCIUIYaTallMOHHBIMH CIy)X0aMH C  ITOMOIIIBIO
Manod(p(PEeKTUBHBIX TOBEPXHOCTHBIX MHUHEPAIBHBIX W30JISIIIHH.

[loBpiieHHE HSKCIUTyaTaMOHHOW HAOEKHOCTH M KU3HECHOCOOHOCTH TaKUX PEMOHTHO-
BOCCTAaHOBUTENBHBIX PadOT € MOMOLIBI0 BO30OHOBISEMBIX MHUHEPAJIbHBIX H30JALUNA C KIEEBBIMH



MIPOCIIONKAMH HJIM CaMOCTOSITENIbHBIX TOBEPXHOCTHBIX MOKPBITHA BO3MOXKHO TOJBKO C ITOMOIIBIO
SKOHOMHUYECKHU JTOCTYITHBIX MOJTUMEPHBIX KOMITO3UIIUH.

[enecooOpa3HOCTh TAKOTO HAIMPABICHUS AUKTYETCS OMBITOM MHOXECTBA FOCYJIApPCTB, TAKUX KakK
BenukoOpuranus, Utanus, Mcnanus, [lopryramus, bensrus, Hopserus, IlIsemus, CIIA, rae mocie 50-
60 ner skcrutyatanuu HanoJiHUTeNbHbIX ['TC craBumach mpoOiieMa HMPOJJICHUS >KHU3HECIOCOOHOCTH
KOPPOJMPOBAaHHOTO OETOHA 32 CUET BHIMBIBAHUS JIBYXKaJIBIUEBOTO CHIIMKATa MSATKUMU PEYHBIMH BOJIAMU.
OnbIT BHIIEHA3BAaHHBIX CTPaH IOKa3ad, YTO CYMIECTBYIOIIME METOIbl MEXaHWYECKOW aKTHUBU3AIUU
MMOBEPXHOCTH KOPPOJMPOBAHHOTO OETOHA HECHOCOOHBI O00CCIEYUTh TPHEMIEMON aATe3nOHHOH
HaJICKHOCTH CONPSDKCHHI CIIOCB CTAPOro M HOBOTO O0eTOHA. DTO BEJET K OTTOPIKEHHIO BO30OHOBIISICMBIX
MTOKPBHITHH M HEOOXOAMMOCTH MPUOCTAHOBKH JKCIUTyaTallMd BOJOXPAHUIIUII C HENbI0 pa30OpKH CTaphix
MTOKPBITHH B YCTPOMCTBY HOBBIX O€TOHHBIX MPOTHBO(PMIBTPALMOHHBIX TOKPBITHHA.

B 1o xe Bpems ombiT CIHA, IIBennu m Hopeernn mokaszan, 4To JaHHasi mpoOiema pelmraema
myTeM Oy(QepHBIX TMPOCIOCK B KOHCTPYKIUSAX «COHIABUY» C TMPUMCHCHHEM IOJHAMOKCHJIOB,
o0ecreunBaroNX aAre3MOHHOE B3aWMOJICHCTBHAE CTaphIX W HOBBIX CJIOEB OETOHA WJIH C TOMOIIBIO
MMOBEPXHOCTHBIX M30JIALHMHA, O0CCICUUBAIONIUX JJIUTCIbHOEC (DYHKIIMOHUPOBAHUE CTApbIX IOKPBITUH U
MIPUOCTAHOBKOM MPOIECCOB KOPPO3HH OCTOHA.

OgHUM W3 BapWaHTOB pEIIEHUS [aHHONW MPOOJEeMBI SBIISETCS CO3JaHHWE HOBBIX COCTaBOB
MTOJIMAIIOKCUIOB ISl TIOBEPXHOCTHBIX TOHKOCJIOWHBIX 3aIlIUTHBIX TOKPBITHH HAa paHHUX CTaIuax
KOPPO3UOHHBIX MPOIECCOB WM Oy(hepHBIX aATre3MOHHBIX MPOCIOCK B KOHCTPYKIUSAX THUIA «COHIABUYY,
3aKITIOYEHHOTO MEXIY CIOSIMH CTapOTr0 X HOBOTO OETOHA MPH TIIyOOKHUX IMOBPEXKACHUSIX OeTOHA.

B  wu3BEeCTHBIX TpPAagUIIMOHHBIX COCTaBaX IOJHAMOKCHAOB TOMHMO  Pa3HOBHUIHOCTEH
IaCTU(GUIUPYIONIUX BEIIECTB HAXOAAT NpUMeHeHHEe MOHOMephl DA, criaHIieBbie (eHOJIBI, Ky30acaaku,
KaMEHHOYTOJIbHBIE CMOJIBI M Pa3IMYHbIe MOJU3(UPHI, 100aBIsIEMbIE B COCTaBbl B KoaudecTBe OT 20 10
100 macc u.

YuutsiBas AeUIUTHOCTh MEPEUHCICHHBIX MPOIYKTOB M BBICOKYIO MX CTOMMOCTH, HPOBEIIECHBI
MEpOTIPUSATHS IO TOHCKY OTEYECTBEHHBIX PECYPCOB, CIIOCOOHBIX 3aMCHUTh MEPEYHMCICHHBIC BUJIBI
MarepuajoB. B kauecTBe MaHHOTO BHZIa 3aMEHUTENs, HAMH OBUT anmpoOMpPOBaH IMOJHAITHICHOBBIN BOCK
(I1B), comeprkamuiics B )KUIKUX XBOCTOBBIX oTxoAax lllypranckoro HeTeXuMHUIEeCKOTO KOMIUIEKCA.

AnpoOHMpOBaHUE JaHHOW PAa3HOBUAHOCTU IUTACTH(UKATOpPA IOKA3al0, YTO BBEJACHHUE €ro B
COCTaBbl TMOJIMAMOKCHIIOB CIOCOOHO CHU3HTHh CE0ECTOMMOCTh KOHEYHOro mpoaykra ot 34,43 no
19,76 ThIC. CyM. 3a KT NPU BBEACHUU MOJHAITHICHOBOTO Bocka M0 100 mMacc 4. SMOKCHIHON CMOJIBI MPH
COXpaHEHUHU TOCTAaTOYHO BBICOKOTO IOKa3aTelsisd MPOYHOCTH pacTskeHus u3ruda. B tabn. 1 mpusoastcs
JIAHHBIC BIUSHUS TOJUATUICHOBOTO BOCKA HAa CTOMMOCTHBIC XapaKTEPUCTUKH KOHEYHOTO IMPOAYKTa B
3aBUCHMOCTH OT KOJIMYECTBa IUIacTU(HUKATOpa, BBOAUMOTO B o0bemax oT 20 mo 100 mac. 4. Kak BumHO
W3 JaHHBIX OJTOW TaONWIBI, TPH HCXOAHOW IPOYHOCTH MaTepHana, HE COAEpXKaIlero A00aBKU
MOJUATUIICHOBOTO Bocka B 70 Mma MakcuMyMm ero BBeneHus, cocrapisiomero 100 macc 4., CHMXKaeT
MPOYHOCTH 10 13-14 Mma mipu mMOYTH IBYKPATHOM CHUXEHUHU CEOECTOMMOCTH M JTOCTHKEHUH MaISIPHOHN
KOHCHCTEHIINH, TIO3BOJISIONIEH KHCTeBOE HAHECEHWE TMPOAYKTa, JJake TMPH BBEJEHUU OOJIBIIOTO
KOJINYECTBA HAIOJHUTEIISI.

Tabmuma 1 - Buusaue noGaBok mnomuaTuieHoBoro Bocka (IIB) W3 XBOCTOBBIX OTXOIOB
[lypranckoro HeQTEXUMUUYECKOTO KOMILIEKCAa Ha MPOYHOCTHBIE CBONCTBA IMOJMAMOKCHIOB B BO3pacTe
30 cyTok

Cocras cmecu (%) R. Pacxon xommonenToB (%) CCTOHMOCTS KOMIIOHCHTOR
TBIC. CYM Hroro
Pacieime P: CTOMMOCTb

O | 1D | Pacts | o wsrua Ol | DI | Pacts | o | 911 | ID acts B -

20 A | 646 MITA 20 A 646 20 | TA 64 6 '
100 10 20 - 70-80 1,0 0,1 0,2 - 42 1 20| 076 - 34-43
100 10 20 20 60-67 1,0 0,1 0,2 02 | 42 | 20| 076 | 0,14 29-93
100 10 20 40 40-45 1,0 0,1 0,2 04 | 42 | 20 0,6 | 028 26-49
100 10 20 60 22-24 1,0 0,1 0,2 06 | 42 120 ] 076 | 042 23-78
100 10 20 80 15,1-15,3 1,0 0,1 0,2 08 | 42 | 20| 076 | 0,56 21-15
100 10 20 100 13-14 1,0 0,1 0,2 1,0 | 42120 076 | 07 19-76

I'maBHO# OCIbIO I/ICCJ'IGI[OBaHI/If/i Z[aHHOfI TCEMATHUKHU ABJIAJIACH pa3pa60TKa COCTaBOB KOHCTI)YKI_II/Iﬁ
C MaKCUMAJbHBIM  BOBJICUCHHECM  OTCUCCTBCHHLIX PpPECYypCoOB  UIA oOecrneyeHus MMPpUCMIICMbIX
OKOHOMHYECKHUX IMapaME€TpPOB IIOJHUIIIOKCHUAOB IIPHU HX HCIOJb30BaHMM KaK B KOHCTPYKHOUAX



ITOBEPXHOCTHBIX 9KPAHOB, TaK ¥ KOHCTPYKIHH «COHIABUD.

Pa3paboTaHHbie COCTaBbI MOJUAMOKCHUIOB ¢ MAKCUMAIbHBIM BKJIIFOUCHHEM BTOPHYHBIX PECYPCOB
MpeAYyCMaTPUBAIOT UCIIOJIE30BAaHUE KOMIIOHEHTOB C HIDKECIICYIOIIMM HX COJACPKAHUEM B KOHCTPYKIIHSIX:

1. DnokcugHas quadHosas cMmoia 3/(-20 — 100 m.u.

2. ITonudTUIEHOBLIA BOCK U3 XBOCTOBBIX 0TX0I0B — 100 M.4.

3. Karanuzarop, [19I1A — 10 m.4.

4. 'paHuUTHO-MpaMOpHas MyKa W3 OTXOJOB KaMHe0oOpaOaThIBalOIIel MNPOMBINUICHHOCTH —
300 m.4.

Kak moka3aqu KOMIUIEKCHBIC MCCIICIOBAaHUS (PU3UKO-MEXaHUYSCKUX M IKCIUIYyaTallHOHHO-
TEXHUYECKUX CBOMCTB, COCTaBHl Ha OCHOBE IEPEUYHMCICHHBIX BBINIE KOMIIOHEHTOB MPH JIUTEIBHON HX
OKCIIO3WIIMA B TMPHUPOTHO-KIMMATHYECKUX M BOJHBIX cpernax B TeueHne 240 cyTox o00iamaroT
HUXKECIICAYIOUUMH OCHOBHBIMH XapPaKTCPUCTUKAMM:

1. [IpouHocTs pactsxkeHus n3ruda He Hwke 10,3 Mlla.

2. Aire3us K cTapoMy U CBEXKEYJIOKeHHOMY OeToHy He Hinke 2,3 Ml]a.

3. BogocroiikocTh 1o npoyHocTy u3rubda e Hike 0,99.

4. KoapuuueHT cTORKOCTH 1O aAire3uu He HIke 1.

5. Croumocts 1 Kr KoMno3uuuu He Boiiie 8630 cym.

6. BomonemnponuiiaeMmocts He Hke 4 MIla.

B mnponecce mabopaTOpHBIX HCCACAOBAHUI C IICJIBIO BBISICHEHUS BO3MOXXHOCTH CHHXKCHHS
MIEPBUYHBIX PACXOJOB CPEICTB pACCMaTPUBAICSH BapHAaHT KOHCTPYKIUU «COHIBHY», C JIPOOHBIM
HAHECEHHEM TONMANOKCHIOB Ha 50 % miomann aedekra H pacxomoM kies B kommuectse 400 r/M°, u
HAaHECEHHUEM €T0 MO KOHTYPY JACTaTd U TOUCHYHBIM PACIOJIOKEHUEM MaTepuaja Ha OCTaJbHOU ILIONIAIH,
YTO 0Ka3aJ0Ch BO3MOXKHBIM ¢ obecrieueHuemM aare3un 0erona ot 40-47 % ot Makcumyma.

I[Ipu pa3paboTKe KOHCTPYKIIMM «COHABUY» pPACCMaTPUBAIMCh BapHAHTHl  HAHECECHHS
IMOBEPXHOCTHBIX 3alIUTHEIX cioeB OeroHa ot 20 mo 100 mm. Ilpu 5TOM, YUYHUTHIBas CIOXKHOCTH
o0OecreueHUsT HOPMAJbHBIX VYCJIOBHH THIpaTalid OCTOHAa B TOHKOM CJIO€, CIEAYeT TNPUMCHITh
BBICOKOKAUYECTBEHHBIE TOBapHBIE CMECH C MPOYHOCTHIO He Hike Mp-300, BOZOHEIPOHUIIAEMOCTHIO HE
Hmwke B-6 m MP3-400, nmpu obecnedeHWH YCIOBUH BBIACPKKA MHUHEPATBLHOTO CIIOS HM3OJSAIHHA TPH
HOPMAJIbHBIX BJIQXHOCTHBIX W TEMIIEPATYypPHBIX NapaMmMeTpax Ha BeCh CPOK Habopa MPOYHOCTUH. OTH
YCIIOBHS TIPEIYCMAaTPUBAIOT MIOBEPXHOCTHBIC YKPHITHS TUICHOYHBIMY MaTepHAIaMH M TETUIO3AIUTHEIMU U
BIIaroyAep>KUBAIOIIIMHU MaTepHaIaMH.

PaccmaTpuBaeMbie KOHCTPYKIIMA PEMOHTHO-BOCCTAHOBUTEIBHBIX pabOT ¢ MPUMEHEHUEM JTIFO00T0
Y3 TMPUMEHEHHBIX THUIIOB IPU COOJIIOJCHHUM MpPaBWUJ IMPUTOTOBJICHUS COCTAaBOB W TEXHOJIOTHI padoT
00€ecIeunBarOT JIUTEIbHYI0 JKH3HECITOCOOHOCTh 3JIEMEHTOB OCTOHHBIX KOHCTPYKIHH MPH MUHUMYyME
IOJITOBEYHOCTH HE MeHee 15 7er, ¢ COoXpaHeHHeM INTEIFHOTO CpOKa WCXOAHBIX CBOWCTB U
obecrneueHneM BBICOKOH )KU3HECTIOCOOHOCTH KOHCTPYKIUH.

CebecTouMoCTh pa3paboTaHHON KOHCTPYKIIMH, B 3aBUCUMOCTH OT TOJIIUHBI CIIOEB MOKPBHITHA,
MOXeT cocTaBasiTh oT 10112 o 37906 cym/M”, a ¢ y4ETOM [UIMTENBHON KH3HECIIOCOOGHOCTH TOHOBAs
CTOMMOCTb He IPEBBICUT HOKa3aTenb 674-2527 cym/m’.

AHallM30M TaKXe PacCMOTPEH BapUaHT TEXHHYECKOTO PEIICHUS C MPUMEHEHUEM JIpOOHOTO
BapUaHTa KJIEEBOW MPOCIOWKH MEXAY CIOSMH MUHEPAIBHBIX HM30JSLUNA C PacXOJOM MOJHUIIIOKCHIOB B
npenenax 400 r/m”. B 3ToM cirydae ce6ecTOMMOCTh PEMOHTHO-BOCCTAHOBUTEIBHBIX PAGOT B 3aBUCHMOCTH
OT TOJIIUHBI BO300HOBIsIeMoro OeroHa oT 1 mo 10 cm Oymer cocraBisath B mpexpenax or 443 nmo
2299 cyM/M2 /ron.

Ha ocHoBaHWM BBHIMIEH3IO0KEHHOTO MOXXHO CJelaTh 3aKIIOYEHHE O TOM, YTO pa3paboTaHHBIE
B3aMEH TPAJUIUOHHBIX THIIOB IUIACTU()HUKATOPOB U HATOJHUTEICH COCTaBBl C MCIOJIb30BAHUEM OTXOJI0B
OTEYECTBEHHOTO IMPOMU3BOJICTBA 00ECIICUMBAIOT MPHUEMIIEMbIE XapaKTEPUCTUKH (PUIUKO-MEXAHUUYECKHUX,
IKCIUTYaTalMOHHO-TEXHUYECKUX U TEXHHKO-3KOHOMHYECKHX CBOWCTB. OHH CIOCOOHBI Ha Pa3IUYHBIX
JTanax KOPPO3UOHHBIX IPOLIECCOB OCTOHA OOCCIEYHUTh MOBBINICHUE JXKU3HECIOCOOHOCTH COOPYIKEHUH
I'TC nyreM wuCHONb30BaHUS BapUAHTOB MOBEPXHOCTHBIX SKPAHOB WM KOHCTPYKIIHMH «COHIIBUY» C
MHHHMAJIBHBIMU TOJIOBBIMH 3aTpaTaMH U BEICOKOW 9KOHOMUYECKON 3()(PEeKTHBHOCTHIO.
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MOHUTOPUHI UCMNOJIb3OBAHUA BOAHbLIX PECYPCOB HA YPOBHE ABI1

M.P. Hxkpamosa, U.A. Axmeoxooicaeea, H./l. Hkpamos, C. bamuuies
(HUUUBII npu THHUM)

Implementation of information-analytical system for monitoring and evaluation of the land and water
resources use within the WUAs is a key issue. The developed computer model contains: electronic linear scheme of
irrigation systems including the crop fields, the tools for planning of water allocation and water balance
calculation; the GIS - map containing digital, text and graphical information covering all aspects of water and land
resources state, water consumption and disposal data. The program is intended to support water resources
management, water distribution evaluation, reasonable correction of planned modes based on existing real
situation.

CUYnap xyoyouoa cys ea ep 3axuparapudan @OouOAIAHUWHUNRE MOHUMOPUHSUHU OAU6 Oopuul YuyH
MAvAYMOM 6d MAXAul MUSUMUHU HCOpULL Kuauui 0013ap6b eazugpaoup. HMwnabd uyuxunean Komnvlomep mooenu
Kyuuoazu O6yIuUMIapOaH MAawKul Mon2an: Cyopuul MUUMUHUHE INEKMPOH YUSUKIU cXeMacu my3uaub, yHOa
cygopunaduean oananap 6a dKUH Myprapu KypcamuneaH, cy8 MAKCUMAAUIHU DPeXCaraumupuul 6a OaiaHcunu
yucobnraw wwnapu 6axcapunaou; I'MC-xapuma wwnab uwuxunean 6ynubd, cyé ea ep 3axupanapu X0oiamuHu
Epumysyu, cy8 UCMebMOIU 8a CY8 OK0BANApUea Me2UuIY paKamiu, MAMHIU 8a 2PAPUK MABLIYMOMAAPHY Y3 Udued
onaou. acmyp cye 3axuparupunu 6owKapuwidoa époam Oepuui YUyH, MU3uUMOd CYGHU MAKCUMIAHUUUHUHS
camapacunyu Kypuw, Maxaiiuil wapoumea xapad pedcaza me3Kop y3eapmuiuiap Kupumuui Kadbu eazugharapru
badicapuwea MYyANCAINAH2AH.

Buedpenue ungopmayuonno-anaiumuieckol cucmemsvl MOHUMOPUHEA U OYEHKU UCHOIb308AHUS BOOHO-
3emenvubix pecypcos 6 pamxax ABII saensemcs axmyanvuvim 6onpocom. Paspabomannas xomnvlomepuas mooens
cOCmMoum u3: 91eKMPOHHOU JUHEUHOU CXeMbl OPOCUMENbHLIX CUCEM C NPUKPENTeHHbIMU K Hell ROIAMU C
VKA3auuem Kyabmyp, ¢ pacdemublM UHCMPYMEHMOM Oisi NIAHUPOBAHUS, 6000paAcnpedeseus U COCMAGIeHUs
6800H020 bananca cucmemvl, IHC-kapmul, codepocauieti yugpogyro, mekcmogyio u epaguueckyro ungpopmayuio,
KOMopble OemanbHO OCEeWaron 6ce ACNeKmbl COCMOAHUA BOOHO-3EMENbHbIX DPecypcos, 6000nompebieHus u
600oomeedenus. Ilpoepamma, npedHazHayeHa OAA OKA3AHUA NOOOEPAHCKU 8 YAPAGIeHUU BOOHbIMU PecypCami,
oYeHKuU 8000pacnpedeieHus no cucmeme, 060CHOBAHHOU KOPPEKMUPOBKe NIAHOBBIX PEHCUMOS, UCXO0S U3 PEaTbHO
cKnaoviearowelicss 06CmaHo8KuU.

Pazpabotrka u BHenmpenue 5((EKTHBHBIX CpPEACTB Yy4eTa BOJAbl W HHCTPYMEHTOB aHaju3a
WCIIOB30BAaHUS BOJHBIX PECYpPCOB JOJIKHBI OCYIIECTBIATHCS C IIEJbI0 DKOHOMHMH BOJBI M IOBBIIIEHUS
MPOOYKTUBHOCTH €€ Hcrojib3oBaHus. OxHako, Ha ypoBHe ABII cymecTByiomas cucreMa ynpaBiIeHHs
BOJAOH HE IIO3BOJISIET CBOCBPEMEHHO aHAJIM3UPOBAaTh U  ONEPAaTUBHO KOPPEKTHPOBAaTh ILIaH
BOJIOTIONB30BAaHUS W  BOJIOpAclpefeieHdss ¢ Y4eToM co3JaBlieiics curyauuu. HMwmeronimecs
52 uppurannonnsie cucteMbl B 10 OacceliHOBBIX yIpaBJieHHSX B cHcTeMe MUHCENbBOIX03a, Ha
TEPPUTOPUU KOTOPHIX pacmoyioxkeHbl 83016 pepmepckux Xo3sKcTB, 0o0OBenuHeHHBIX B 1708 ABII,
KoTopble 00cTykuBatoT 3940 Thic. Ta OpolIaeMbIX Momaael Y30ekucrana, HyK/AaloTCsI B HHCTPYMEHTaX
3¢ (HEeKTUBHOTO yNpaBiIeHHUS BOJOU C 1IN0 MOBBIIIEHHS €€ IPOJYKTHBHOCTH.

Pabora BeImONHEHa B paMKax HMHHOBAaLMOHHOIO IpoekTa «BHenpeHne HOBOW KOMIBIOTEPHOM
IporpaMMbl M0 MOHHTOPHHTY U OIIGHKE BOJHO-3€MEJIbHBIX pecypcoB (depmepckux xoszsiictB ABII
«IIckeHT-3m510)1 CyB» B LENSIX MOBBILEHUS 5()(YEKTHBHOCTH HMX HCIOJB30BaHUSA», (UHAHCHPYEMOTO
KomuTeToM pa3BuTHsa HayKd M HOBBIX TexHojoruil. Llenpio mpoekra Oblia co3maHue WHGOPMALMOHHO-
QHWINTUYECKOW CHCTEMbl MOHMTOPMHIAa M OLIEHKM HCIOJb30BAaHUS BOJHO-3€MEJbHBIX PECYPCOB
dbepmepckumu xo3siictBamu B pamkax ABII. O0bekToMm ucciemoBanuii Obiia BeioOpana ABII «IIckeHT-
3mion CyB», pacnonoxkeHnHas B IIckeHTckoM paiioHe TamkeHTCKoW oOmactd, KoTopas oObeauHseT 35
(hepMepcKuxX X03MCTB U 1 ceNbCKuid cXo rpakaad (puc. 1).

ABII o6cayxuBaer 3041 ra opomaeMbIX 3eMelb, U3 KOTOPHIX 1455 ra oTBeJEHBI MO XJIOMOK,
1250 ra 3eMenb - MOA 3€PHOBBIE KYJIbTYPHI, 2 Ha OCTaJbHOW YaCTH BBIPALIMBAIOTCS (PPYKTHI M OBOLIH.
Kpome Toro, pacnoniokeHHBIE PSIIOM HaceleHHbIE MYHKTBHI TakXke MOJib3yroTcs yciayramu ABII s
[10JIMBa NpUycaneOHbIX yyacTkoB. Ha Tepputopuu umeercs 27 ra 3eMeib, KOTOPbIE HE UCIIOJIB3YIOTCS U3-
3a HEXBATKU BOJBI.

Uctounnkom Boael ABII «llckent-3unon cyB» saBistorcss CeBepHas u  IOxHas BeTKH
TamkenTckoro kanana. CeBepHas BeTka obecneunBaeT 33 pepMepCKuX XO3SHCTB, OCTAIBHBIC
3 xo3sicTBa moaBemieHbl K HOxHOW BeTke. AHAMU3 BOJOOOECTICUCHHOCTH (EPMEPCKHUX XO3SUCTB M UX
OCHAILIICHHOCTH THAPONOCTaMU M BOJOBBITYCKaMHU IMOKa3aj, 4To ¢gepMepsl obecnedeHsl Boxoi ot 80 10



91 %. U3 36 dpepmepckux xo3siicTB Bcero 19 ocHamens! rugpornoctamu. Ha 6amance ABII maxommrces
150 kM OpOCHUTENBHOM CeTH, U3 KOTOPHIX 138 KM MPOXOAAT B 3eMJITHOM pycie, 12 kM - B toTkax. Ha cetu
yctaHoBieHsl 144 BogoBelgena. Ha 4 meperopaxuBaromux coopyXkeHusx U 19 BopoBblAenax
YCTaHOBJIEHBI I'MAPONOCTHl. B cucreMe pyHKIMOHMPYIOT HACOCHBIE CTAaHLIUHU, U3 KOTOPBIX 7 HaXOIATCS
Ha Oamance ABII, a 500 HacocoB - Ha OanaHce QepmepoB. OOmIas NPOTAKEHHOCTh KOJIICKTOPHO-
JPCHAXKHOW CeTH cocTaBiseT 0onee 80 kM.

Puc. 1 - Pacnonoscenue ABII «Ilckenm -3unon Cye» 6 Axaneapan-/lanb6ap3uncKoil uppueayuoHHol cucmeme

Bonma ma monst gocraBisieTcss MO BHYTPUXO3SHCTBEHHOW ceTH. M3-3a HecoBepHIeHCTBA U
W3HOIIEHHOCTH, BHYTPHUXO3SHCTBeHHAs cucTeMa xapakrepusyercs Hu3kuM KIIJ mopsaka 0,6. Kanambr
IJI0XO OYHIAIOTCS, 3aPOCIU KaMBIIIOM U 3auieHbl. [[puunHamMu HU3Ko# 3 ()EKTUBHOCTH UCTIOJIB30BaHUS
BOJIBI HA PEPMEPCKUX IOJAX SIBISIOTCS:

- HEJIOCTaTOYHAs BRIPABHEHHOCTH peibeda B pe3ybTaTe HEKaueCTBEHHON MIaHUPOBKH;

- UCTIOJIF30BAHUE HEONTHMAIBHBIX DJJIEMEHTOB TEXHUKH IIOJIMBA, HE COOTBETCTBYIOIIUX B
JOCTATOYHOM CTEMEeHN KOHKPETHBIM IPUPOIHBIM YCIOBUSIM;

- HapylIeHHe CPOKOB BOAOIIOAAYH C TOMOINIBI0 HACOCOB M3-3a MPOOJIEM C 3IEKTPOIHEpPTHed U
M3HOIIEHHOCTH HACOCHBIX arperaTos

- HEJIOCTaTOK 3HAaHWUH y (epMepoB OTHOCHTEIHHO 3(()EKTUBHOCTU IONMBOB U HETATUBHBIX
MTOCJIEICTBUH MEPEToINBa.

B pesynprare Bcex IMEpEUHCICHHBIX NMPUYHH MPOAYKTHBHOCTH OPOCHTEIBHON BOJBI HHU3KAs: C
1M 3aTpaueHHOM Boabl mpousBoautes 0,25-0,35 kr xnonka ceipua u 0,80-0,95 kr nieHUIIbI.

Co3nmanne cHUCTeMBl MOHHTOPHHTA IMpearoJiaraeT OOBeJUHEHWE B EOUHBIA KOMILUIEKC BCEX
TEXHUYECKUX CPEeACTB 00pabOTKM MH(OpPMAIUK C MCHOIB30BAaHUEM HOBBIX TEXHOJOTHH W Pa3IUYHBIX
npouenyp. PazpaboTaHHbI KOMIIBIOTEPHBIA TPOTPAMMHBIA KOMIUIEKC COCTOUT U3 CIEIYIOMINUX MOIYJICH:

- UnTepdeiic, 00beAMHSAIONIUN BCE COCTABIISAIONIUE MOJIYJIH B OAUH OJIOK W BBHITOJHSIOMANA UX
3amyck. OOecreynBaeT OINEPATUBHBIN MOCTYIl K JOOOMY W3 KOMIIOHEHTOB KOMILIEKCA, HE HCIIOIB3YS
JIOTIOJTHUTEIBHBIX TIPOTPAMMHBIX CPEJICTB.

- baza nanHbIX, co3nanHas B MS Access, HaKaruIMBaeT AaHHbIC M0 00BEKTaM PA3HOTO YPOBHS U
MT03BOJISIET BECTH MX MOHUTOPHHT. O0JerdaeT BHIIIOJHEHHE pa0OThI IIyTEM HCITOIB30BaHUS CTAHIAPTHOTO
OTIEPAaIIMOHHOTO METO/IA.

- Monayinb aiis pacuera BOJHOTO OajaHca MOCTPOSH Ha 0a3e mporpamMMbl MS Access. OcHaleHue
JJIEKTPOHHOW JIMHEWHON CXEeMOW WPPUTAIMOHHBIX CHUCTEM IMO3BOJSET MPOU3BOAUTH HATIISAIHO
0TOOpa)kaeMbIi pacdeT IUIAHWPOBAHUS, pacpeleNICHUs BOJBI U MTOTyUeHHe Oamanca.

- l'eoundopmarimonnas 0a3a ngaHHBIX, HcHojb3ymomas ArcGIS, coaepKuT BU3yaIbHYIO
rH(popMaIuoo 0 KapTorpapuiecKkux oO0BEKTaX M CBA3aHHBIX C HUMH XapaKTEPUCTHKAX, B paMKax 3ajad
JAHHOTO TIAKeTa.

[Iporpamma  mpenHa3sHaueHa Uil [EHTPAJU30BAHHOTO  XpaHeHWss ©  00paboOTKu
BOJIOXO3SIICTBEHHO# MH(pOpManuK 1 00pabOTKK U aHATM3a BBOJAUMBIX JJAHHBIX U TIO3BOJISICT:

- YOpaBisaTh BOAHBIMH peCcypcamMd MOCPEICTBOM €KEIHEBHOIO MOHHTOPHUHTA BBOJUMOI
nHPOpPMAITUH,

- Ucxons u3 ompenenéHHoro oobéma HaKOIUIEHHOW HWH(OpMAanuu, MPHUHUMATh HEO0OXOIUMBIC
pelieHus B JaHHOU 00nacTH,



- KonrponupoBaTte  KauecTBO  BBOAMMON  uHGOpMAlUy  IIOCPEACTBOM  HCIOJb30BaHUS
rpau4ecKoro (IuarpaMMHOTO) IPEICTABIICHUS ONEPATUBHBIX JaHHBIX,

- [lonyyarp pas3nuyHble BHIBl BBIXOOHBIX (OPM M  CHCTEMaTU3UPOBATh HAKOIJICHHBIN
CXEeMaTUYEeCKUN MaTepual.

baza pmaHHBIX COCTOMT W3 HECKOJIbKHMX TMPOTPaMMHBIX (alioB, MpeIHAa3HAYCHHBIX IS
€XKEIHEBHOTO BBOJa MHGPOpPMAIUM O PACX0Jax BOABI B OPOCHTEIbHBIE CHCTEMBI M3 KAaHAJIOB, TaKXKe
COCTOMT M3 HECKOJBKHX (OpM A MPOCMOTpa W aHAIM3a EXEIHEBHOW, MECAYHOW M TOJOBOU
nHpopmanuu. OOUH U3 KIOYEBBIX MOMEHTOB - BO3MOXHOCThH IepefiauM AaHHBIX 4epe3 HHTepHeT B
ocHoBHYI0 Bba3y nanubIX. DQQGEeKTHUBHOCTH OyIeT 3akKio4aThCcsi B TOM, YTO CO3[laHA BO3MOXKHOCTB
AHAJIM3UPOBATh E€XKEIHEBHO BBOAMMYIO MH(GOpPMALUIO, U INEPEechbUlaTh €€ U3 OTAENIbHBIX OOBEKTOB B
ocHOBHYIO ba3zy maHHBIX 111 00paOoTkM WHGOPMAIMM W TPUHATHS HEOOXOIWMEBIX pEHNICHHH B
OTHOILIEHUU ONIPEAECIEHHOTO X035ICTBA.

UYepez ocHOBHYIO (GOpMY OCYIIECTBISIOTCA Bce omepanuu (puc. 2): mo BBoAy, oOpaboTke,
MOHHUTOPHHTY, aHAJIN3Y, IIepeAayde U MOJYyUYEHHUIO NAaHHBIX, a TAKXKE MOXKHO NEPEKII0YaThCs Ha SI3bIKH:
y30EKCKHIA, PYCCKHN U aHTITUICKUH).
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Puc. 2 - Ocnosnas ¢hopma b6azel 0anHwvix

Jlnst HopManbHOTO (PYHKIIMOHHUPOBAHUS OJI0KA TOCTATOYHO CKOMHUPOBATh AupekTopuio PskentDB
co BceM ee comepxkumbiM Ha auck C: C:\PskentDB\. /11 ynoGctBa pabotsl ¢ bioxom, HeoOxogumo
€03/1aTh MKOHKY Ha paboveM CToJie, KOTOpas MO3BOJHUT OBICTPO 3aMycKaTh AHAIM3HPYIOIIYIO TPOTpaMMy
0a3bl JaHHBIX.

WBC mnporpamma BBITIOJIHSIET OINEPAaTUBHBINA pacdyeT BoaHOro Oamanca (puc. 3). OcHaiieHue
JNEKTPOHHONW JIMHEWHOM CXEeMOW HWPPUTAllMOHHBIX CHCTEM MO3BOJIIET MPOU3BOJUTH HATIISIIHO
0oTOOpa)kaeMbIil pacyeT MIAHUPOBAHHS, PACIPEICICHHUS BOJBI U pacyeT ee OasaHca MO OPOCUTEIbHON
cucteme. [lyreM BHeceHHsS KOJTUYeCTBa MOTPEOHOMN BOJBI MO 3asiBKaM (EpPMEPOB C YUETOM MOTEPh BOJBI
(mpu wu3BectHoM KIIJI BomOTOKAa) BBIUKCIAIOTCS OO0BEMBI BOA03a00pOB M3 MEXXO3AHCTBEHHOU
OpOCHUTENBHOU CHUCTeMBbl. [Ipu 3TOM MOXHO 3a(UKCHPOBATH KOJHYECTBO TMOJMTHIX IUIOIIAJCH.
ExxenneBHas nHpopMaIus MOXKeT ObITh HAKOTUICHA B 0a3e JaHHBIX U paclieyaTaHa B BHJIC OTUETA.

Huxe npuBeaen gparMeHT nporpaMmel pacuera 6ananca (puc. 4) U cocTaB MPOrpaMMHBIX
(haiinos.

Ha 6a3e ArcGIS co3mana ocHoBa reonH(popmarnmonHoii cuctembl Tepputopun ABII «IlckeHT-
3W10J1 CYyBU» C UCIIOJIB30BAaHUEM CIYTHHUKOBBIX CHUMKOB Tomorpadpudeckux kapt mMacmrada 1:50 000. B
Ka4eCTBE MCXOJHBIX JaHHBIX ObUIM UCIOJIb30BaHbI MaTepuanbl ABII o 3eMensHOMY KaiacTpy, y4eTHbBIE
nanasle ¢depmepoB, otdetHble ¢Gopmel MCBX. I'MC-kapTa cOmep)KUT CIETyIOMHUE TPYIIIBI CIIOEB:
THAPOMEITHOPATUBHOE COCTOSHHE 3EMellb, OPOCHUTENBHBIE CHUCTEMBI C BOJOPACHpPECIUTEIHHBIMU
COOPYXXCHHMSIMU M THApONocTamH, (EepMEepcKoe TEepPUTOpUAIBHOE JIEJICHUE C  yKa3aHHeM
CEJIbCKOXO03SCTBEHHBIX KYIBTYP, HACEICHHBIC TIYHKTHI U Jp. (pHC. 5).
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Puc. 5 - Cmpanuyvr T'YUC-xapmuor ABIT Ilckenm 3unon Cyg

Cnoii: Pazmewenue yuemnulx cOopyiceHuil

Peanuzanuss mporpaMMHOro MpOIAYKTa JOJDKHA OCYIIECTBISATHCS Ha OCHOBE TEXHOJOTHH,
o0OecneuynBarOIUX OBICTPHIH IOCTYN K HMH(OpMauuu, 3allUTy NAHHBIX, CO3JaHUE JOKAJIBHBIX CETeH,
BbIXoA B MHTepHeT (Web-BO3MOXHOCTH), MOJKIIOYEHHE aBTOMATHU3MPOBAHHBIX CHCTEM H3MEPEHUU M
ydeTa BOAHBIX PECypCOB, MOIKIIOUYCHHE aHATUTHYECKUX MOAyJed (Mojaenel) M CUCTEM MOAAEPKKH
NIPUHATHA pEIICHUI.

Co3gaHHBIH TPOTPAMMHBIH HPOAYKT [AJs BEIEHUS MOHHTOPHUHIAa W OLEHKH C HEOOXOIMMBIM
00opy/OBaHWEM W TMPOTPaMMHBIM OO0ECIICUEHHEM TIO3BOJISIET MOBBICUTH 3(P(EKTUBHOCTH YNpPaBICHUS
BOAHBIMH PECYpCaMH, ONEPAaTHBHO YCTAHOBHUTH 30HBI HEXBAaTKH WJIM M30BITKA BOJBI M MPOTHO3HPOBATH
JTaTbHEHITYI0 KapTHHY KOJMYECTBEHHOTO M KadeCTBEHHOT'O COCTOSIHHMS BOJHO-3€MEJIBbHBIX PECYypCOB,
YBEJIMYUTH CKOpocTH 00paboTku mHpOpManuu. 3arpaThl Ha pa3paboTKy MNPOTPaMMHOTO MPOAYKTa U
CO3aHME CUCTEMBbl HAKOIUICHUS U Mepeaadn HHPOPMAIMH MOTYT OKYITUTHCS B TEUEHUE MAKCUMYM 2 JIeT.
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I[lpy HyneBOM BapuaHTe OKOHOMHYECKHH yiIepd OT TOTEpH YpPOKAHHOCTU BCIEICTBUE
HECBOEBPEMEHHOM noxauu Boabl coctasisger 250 nomut. CHIA Ha 1 rektap B yCJIOBUSIX 30H CAMOTEYHOTO
opormrenus, 1 1750 qomn. CIIA B 30HaX MaIMHHOTO OPOIIEHUSI.

Ha mnporpaMMHBIN MpOXYyKT TMOJYyYE€HO aBTOPCKOE CBHJIETEIHCTBO HAa MHTEIJIEKTyalIbHYIO
COOCTBEHHOCTD, peructpanuoHHbiii Ne 0277 ot 14 Hos6ps 2012 r.

CoBpeMeHHas HHPOPMALIMOHHAs CUCTEMa J0JKHA YUYUTHIBATh MHULIUMATUBY M TBOPUYECTBO CAMOTO
[OJIB30BATENs IO AaHAJIM3y BOJOXO3AWCTBEHHOW cuTyauud. Ilodp3oBarento mpenocTaBisieTCs



BO3MOXHOCTE CO3daBaTb CBOU AJIbTCPHATHBBLI YIPABJICHHA W B TO XK€ BPEMs, IIPOAHAIU3UPOBATH U B
KOMIIJICKCE B3TJIAHYTH Ha MPONLECCHI, KOTOPBIC XapaKTCPHBI AJId OTACIbHBIX 00BEKTOB U Y4aCTKOB.
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PEKOMEHOALWUU NO TMAOPABJIMMECKOMY PACYETY PYCIIA P. AMYOAPDBA B
YCNnoBUAX 3APEIrYJIMPOBAHHOIO CTOKA BOObI

X.A. Hemazunoe, H.A. Hopazumos
(HUHUUBII npu TUHUM)

PexoMengauny cocTaBieHbl HA OCHOBAaHUM M3yYEHUSI U3MEHECHUS TMAPABINYECKHUX [1apaMeTPOB U
pycia B YCIOBMSX 3aperyJMpOBaHHOIO CTOKa BOIbl p. AMyZnapba. B pesynbrare m3ydeHus I0JIy4EHBI
HOBBIC PACUYCTHBLIC 3aBUCHUMOCTH IJI yCJIOBI/Iﬁ 3apCryjJIMpoOBaHHOI0 CTOKa BOJBI. Hwnxe JacTCd MOPAA0K
pacyeTa TMIpaBIN4YEeCKUX TapaMeTPOB pyciia PEKU.

IIpu cocraBieHMM MNPOEKTOB TIHUAPOTEXHUYECKUX COOPYKEHUH (pycClIOperyJupOBOYHBIX,
3aIIUTHBIX U JIp.) Ha peKax MPOU3BOIAUTCS THAPABINYECKUN pacyeT pycel pekK.

I'unpaBnnyeckuM pacueToM HEOOXOAMMO YCTAHOBUTH LIMPUHY PYCla, CpEAHHE U MaKCUMAaJbHbIE
[J1yOMHBI IOTOKA, CPEAHNE U MaKCUMAaJbHbIE CKOPOCTHU, PaIUyC KPUBU3HBI pycClla U APYTUe HapaMeTphl.

I'mapaBianueckuil pacueT BKJIIOYAET JBa ATamna:

1-it aTanm — cOop u mepBUYHas 00pabOTKa UCXOTHBIX JaHHBIX (OMpeneJeHHe PacyeTHOTO pacxoaa
HE00X0auMON 00eCTIeYeHHOCTH, YCTaHOBJIEHHE I'PaHYJIOMETPHUECKOI0 COCTaBa HAHOCOB, YCTaHOBJICHHUE
CPEIHEro INPOAOIBHOIO YKIIOHA pyciia).

2-1 3Tam — HEMOCPEJICTBEHHO THIpaBIMYECKHE pacdyeThl IIUPUHBI pycila, CpelHed W
MaKCHMaJIbHBIH TJTyOMHBI IOTOKA, CPEIHEH M MaKCUMAaNbHBII CKOPOCTH MOTOKA, paJlyC KpUBHU3HBI pycia
U IPYTUX MOKa3aTeseH.

B mpouecce BBIIOTHEHMsI TIEPBOTO 3Tala pacdyeTHBIH pacxo] 00eceYeHHOCTH yCTaHABIUBACTCS
10 HOPMAaTHUBHOMY JIOKYMEHTY. M3MepeHueM B HATypHBIX YCIOBHSX ONPENENSAIOT MPOAOIBHBIN YKIOH
pycia, rpaHyJIOMETPUYECKUN COCTaB HAHOCOB.

IIpu BBINOJIHEHUHU BTOPOTO 3TAla, UCIIOJIb3Ys IIOIYYEHHbIC HAMH HOBBIC PACUETHBIE 3aBUCUMOCTH
JUTSL 3aperyJIMPOBAHHOTO YCIIOBHUS CTOKA BOJIbI, YCTAHABIMBAIOTCS THAPABINYECKHE [TapaMeTphl pycia:

[lIupuHa pycna o ¢opmye [1]:

B= 10[\%} | dos (D

Cpennsas riryOrHa MOTOKA M0 GopmyJie:

0,15
Q 0,625
H, =200 = | d" 2
” (@ @

rme Q- pacueTHbI pacxon 5-10 obecneyeHHOCTH, M/C;

i- MPOJOJBHBIN YKIIOH pyclia;

d- CpeIHUil fuaMeTp JOHHBIX HAaHOCOB, M;

B - HUpUHA pycia, M;



H - cpenHss IiyOuHa OTOKa, M.
MaxkcuManbHyl0 TIyOMHY MOTOKa Ha TNPSMOJMHEHHOM YydYacTKe pycia MOXKHO TPHUHATH B

npeaeciax:

H,, =12-14)H, 3)

max
CpenHsisi 10 CEYCHUI0 CKOPOCTh MOTOKA ONPEIeNsIeTcs Mo Gpopmyiie:

-£._¢ @

o B-H

MaxkcumanbHas MMOBCPXHOCTHAA CKOPOCTh NPUHUMACTCA B IPECALCIax:

Vi =(1,2-1,4)7,, (5)

max
Paguyc KpuUBHU3HBI I€OMETPUYECKOH OCH IIOTOKA HAa KPUBOJIMHEMHOM YYacTKE PEKH MOXKHO
yCTaHOBUTH 10 opmyuie [2]:
QO,35 'd0,125

o ©

rae Q- pacxon 60-75 % obecnedeHHOCTH, M°/C.

R =150

Ha 0co60 omacHbIX MecTax He0OXOUMO YCTpauBaTh HIMOPHI M3 MECTHOTO IPYHTA C YKPETUIEHUEM
00enx CTOpPOH OTKOCa M Or0JIOBKa KaMHSIMH (puc.1).

I'unpaBnuyecKkuM pacyeToM IINOPHI YCTaHABIMBAIOTCS CIEAYIOLINE BEINYHHbI:

- MakcUMallbHas TIIyOuHa pa3MbIBa y OT'OJIOBKA COOPYKCHU;

- IJIMHA IITOPBI;

- IIMPHUHA COOPYKEHUS 110 BEPXY;

- PacCTOSHUA MEX]y IIIIOpaMu;

- YI'OJI pactoJIO>KEHUS! COOPYKEHHUS K MOTOKY.

MaxkcumanbHas TiayOuHa pa3MblBa HA OCHOBaHMM HATYPHBIX JAaHHBIX MO p. AMyJapbsi COCTABISET
15 m.

Jnuna mmops! npuaumaetcs - 10-30 m.

[[InpuHa mmopsl no Bepxy npuHuMaercs — 8-10 m.

KoaddumuenT 3an0xeHNs 0TKOCA M KPEIUICHUH TpuHUMAaeTCsl paBHBIM m=1,0

Paccrosiane Mexay mmopamu ycraHasiuBaetcs o ¢popmyine X.A. Ucmarumnosa [3]:

L

(B +9) 2
rae L, —  JJIMHA LITOPBI;
p= (0-30°) — BeposITHBIIT yron cBana MoToKa;
Q= (8-10") — yros pacTekaHus OTOKA.

s obnerdyenus pacdera B TaOs. | MpUBeACHBI 3HAYCHUS PACCTOSHUS B (M) MEXIY INIIOPaMH,
MOJIy4eHHBIE Ha OCHOBAaHUU (opMyIb (7) I pa3IMyHON JUIMHEI IITIOPHI U YTIIa cBajia IOTOKa.

Tabnuna 1 - 3HaueHre pacCTOSHUS MEXKIY LINOPaMH

JnuHa mmnopsl, M g (B +9)
9 19° 29°
10 65 30 15
20 125 59 36
30 190 89 55

KpynHocTs KamHsI [ KperuieHuH NoJkHa ObITh pazHoro auamerpa - ot 0,3 go 1,0 M. Tonmuna
KpeIuleHHus J0JDKHaA ObITh He MeHee 1,5 M, mpu cpenHeM auaMerpe kamHa 0,5 ykiaaplBaHUEM KaMHS B 3

CIIOA.
B 3akiroueHHE MOXXHO OTMETHTh, 4YTO TNPHBEIACHHBIC PEKOMCHIAIMU IeJIeco00pa3Ho

HUCIOJIB30BAaTh JJIA THAPABINYCCKOr0O pacucTa 3apCryJIMpOBaHHBIX PYCCII PCK NPU NPOBCACHUU 3aIIITUTHBIX
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O AMHAMUKE UBMEHEHUA MYTHOCTW NOTOKA NO AJIMHE B 30HE
BbIKITMHUBAHUA NMOAMNOPA B BOOOXPAHUIIULLAX U PYCJIAX PEK

X.A. Hcmazunoe, M. T. Caituoos
(HUHUBII npu TUHUM)

Article is devoted studying dynamics change of stream turbidity on length a pinching-out stream section in
water reservoirs and river channels. Receipt new formulas for definition stream turbidity and hydraulic fineness of
sediments for these sections. Below in article is shown results of the made researches on studying character of
hydraulic fineness of sediments on the section line Dargan-Ata of the Amu Darya river.

Cmamovs noceawena usyyeHur0 OUHAMUKU USMEHEHUsL MYMHOCMU NOMOKA NO OUHEe 8 30He BbIKIUHUBAHUSL
noonopa 6 8000XpaHunuwax u pycrax pek. Ilonyuenvt nHogvle ghopmynvl 01 onpedeneHuss MymHoCcmu nOmoxa u
2UOPABIUYECKOU KPYNHOCMU HAHOCO8 6 9moll 30He. B cmamve npueooamcsa pe3yibmamvl NpOEeOeHHbIX
UCCIe008aHULL Xapakmepa 2udpaGIUYecKoll KpYNHOCMU HaAHOCco8 no cmeopy Hapean-Ama pexu Amyoapwsi.

Kak u3BecTHO, B Hacrosmiee BpeMs B HEKOTOPHIX pyclax peK M PACHOJOKEHHBIX Ha HUX
PYCIOBBIX BOAOXpaHWIMINAX HaOitofaercs 3amieHue pycia. OCHOBHOW NPHUYMHON 3TOro mporecca
SBJIAETCA 3aWICHHE [IHA pyciia BCJEACTBHE UYPE3MEPHOTO YBEIMYEHHUS MYTHOCTH IOTOKAa BOIBI M
OCaXXJICHHsI HAHOCOB. 3aWJICHHE JTHA TIPUBOJUT K Pa3MbIBAaHHUIO OCPEroB, MaBOIKaM, HETaTUBHO BIUSET Ha
CTaOMIIBHYIO HKCIUTyaTal[HOHHYIO AEATEIbHOCTh THAPOTEXHUIECKUX COOPYKECHUH.

Co3znanne BOJOXPAaHUIIHII B Pyciie peKH BBI3BIBACT MOAMOP BOJBL. B BepxHeM Obede B pe3ynbTaTe
nmoamnopa obpa3yercss ZBe 30HBI: 1-f 30Ha — 30Ha BOJOXPAHWIWINA; 2-5 30Ha — 30HA BBIKIMHUBAHUS
MOJIIOpa BOABI, pycioBas 30HA. [loAmop BOABI OKa3bIBAeT BIMSHHE HAa MOTOK B BHAE YMEHBIICHHS



CKOPOCTH TIOTOKA U OCaXJICHUS HAHOCOB, a TAaK)KE YMCHBIICHUS MyTHOCTH ITOTOKA IO JIJTHHE, KaK B 30HE
BOJIOXPAHMININA, TAK U B 30HE BRIKIMHUBAHUS TIOJMOPA.
B wactHocTH, m3MeHeHue MyTHOCTH moroka mo jiuuHe C.X. AbGanbsHuem [1] Beipaxkaercs

CIEIYIONTAM 00pa3oM:

S =5, + (SO—ST)exp ~ P Ay

rue: q
So
Sr
Wx

q
-IIOTOHHBIN Pacxon;
-MYTHOCTH B HaJaJie pacCMaTPUBAEMOT0 YIaCTKa;
-TPAaHCIIOPTHPYIOIIAs CTIOCOOHOCTH TIOTOKA;
-U3MEHEHUE TUPABINYECKON KPYTHOCTH HAHOCOB.

JUisl OTOENBHBIX (paKiuii HAHOCOB pacueTHas 3aBUCUMOCTD JIJISl U3MEHEHUS MYTHOCTH TIO JIJTUHE
notoka A.B. Kapaymessim [2] mpencraBiieHa B CIEIYIOIIUM BUJE:

B(w, + K.
S on = STp + (SW —STp jexp — MAX
0
rae: Ki -KOd(DPUIIMEHT TPOTMOPIHOHAIBHOCTH, MPHOOpPETAIOMUNA  0coboe

YUCIIEHHOE 3HaYCHHE [T KaXKI0H (ppakuuu.

Jnst cnydas, KOrja 3aWiieHHE NPOUCXOIUT TIOCTOSHHO, (opMmynia s pacuera H3MCHCHHS
myTHOcTH 1o anuHe A.B. KapaymieBbiM [2] naeTcs B clieAyOIIEM BUIE:

We Ax
q

S = S,exp -

Ha ocHOBe KkpaTKoro aHanm3a MOXXHO OTMETHTh, YTO MPEIJIONKEHHBIE Pa3IHYHBIMH aBTOPaAMHU
(dbopMyIIBl s pacueTa pachpelieleHHss MyTHOCTH MOTOKa 10 JJUHE, B OCHOBHOM, JAIOTCS AJIs ydacTKa
peKr cBOOOAHOHN 30HBI TEUECHHUS MTOTOKA.

OcaxxJieHue HAHOCOB ¥ YMEHBIIICHUE MYTHOCTH TIOTOKA TIO JUTHHE B 30HE BBIKJIMHHUBAHUS MOAIOPA
MOKHO BBIpa3uUTh Uepe3 ypaBHeHHE Oananca HaHocoB. CocTaBlieHWE YypaBHEHHs OanmaHca HAaHOCOB
BEJICTCS CIICAYIONIMM 00pa3oM: BoIiesTesi yyacTOK BOJOXPAHMIMIIA [UIMHOW AX , OTpaHUYCHHOW IBYMSI
cTBopami (puc. 1).

30HA BREIKIMHUBAHHI
nognopa
I II 30Ha BOJOXpaHIIHIIA TInoTIHA
|, 08
— ' O(S-AS)
¥ H _
2 =
7 g i — —
7 (77 77 E -
/7 277 ; —_— . _
7/ I
[~ Ax - _
I I —_— —_—
L

Puc. I - Cxema pacuema 6uoousmenenuss MymHocmu nomoka no oaune 6000XpaHuIuyd

Pacxoj1 HAHOCOB uepe3 HauanbHbIi cTBop coctasasaer OS (O - pacxon Bojsl, M°/c;
S - cpenHss 00BEMHas MYTHOCTH), Yepe3 KOHEUHBIH CTBOP pacxoJ] HAHOCOB COCTABUT (Q(S —AS), IIe

AS - YMCHBUICHUC MYTHOCTHU IIOTOKa IO AJIMHC Ax 3a cuer OCaXACHHUA HAHOCOB. Cpel[HI/Iﬁ pacxon
OCaXKIOAaoMUXCA HAHOCOB Ha CAWHHUILY IUIOH[aAM JHA Ha Y4YacCTKC I[HHHOﬁ Ax BBIpaXKacTCd 4Y€pe3 (¢ .
YuurteiBas BBIIICHU3JI0KCHHOC, MOJIHBIHN pacxon oCaXXJarolmuXxCsa HAHOCOB Ha paCcCMaTpuBa€MOM YYACTKE



coctaBuT qAXB, rae B - cpeaHss mMpHHA pyclia peKH Ha ydacTKe JIHHOH Ax .

YpaBHeHue OanaHca HAHOCOB OyJET UMETh CJICIYIONTUI BUI:

0S =0(S - AS) + gAxB (1)

OTKyJa: OAS = qAxB (2)
nnu B tud depernuansaoi popme:

QdS - gBdx =0 3)

Bxonsmuii B ypaBHEHUS CEKYHIHBIH PacXoi OCaXKJEHUS HAHOCOB MPHUOIMIKEHHO MOXET OBITh
MIPUHSAT PaBHBIM:

q=W -V,)S 4

rjae: W- runpaBinnyeckas KPyIHOCTh HAHOCOB WITH CKOPOCTh OCaXJICHUSI HAHOCOB B CTOSTUEH BOJIE,
MM/¢ (puc. 1).
BepTukanbHyH0 COCTaBISIONIYIO CKOPOCTH TOTOKA MOXKHO YCTaHOBUTH 110 (hOpMYyJIE:

V,=Vsma=il (5)

rae: V - cpeaHsst CKOpOCTh MOTOKa;

0L - YTOJI HAKJIOHA JIBUKCHHS MTOTOKA;

i - CKOPOCTHOM YKIJIOH.

[Ipu paBHOMEPHOM JBMKEHUU MOTOKA CKOPOCTHOHN YKJIOH PaBEH I€OMETPUUYECKOMY.
[Moacrasnss (4) u (5) B (3) momyunm:

QdS-(W —iV)SBdx=0 (6)

VYpaBHenue (6) sBiusercs AUPQPEPECHIUATBHBIM YpPaBHEHUEM H3MEHEHHS MYTHOCTH IO JIJIUHE
BomoxpaHuiuma. WHTerpupoBanue ypaBHEHHS (6) WMEET HEKOTOphIE OCOOCHHOCTH, 3aBHCSIIHAE OT
Mop(doornuecKoro CTpoeHus! pyciia U TAPaBINIeCcKOro mapaMerpa moToKa.

JIyist BOZOXpaHWIUIIA OCOOEHHOCTSIMU SIBJISIFOTCS U3MEHEHHUE MOP(OJIOTHYESCKOTO CTPOSHUS pyciia
U THJIPABJIMYECKOTO TMapamepa MOTOKa Mo JIUHE. DTH U3MECHEHHUS MapaMeTpoB IO JIUHE MPUHUMAIOTCS
JUHEHHBIMU W, B COOTBETCTBHHU C 3THM, MOKHO TTOJYYHTb:

1. U3menenue cpenneii rayOMHBI TOTOKA O JIJTMHE:

X
HX=HH+(HK—HH)I (7)
2. 3MeHeHne yKI0Ha BOJTHOHN MTOBEPXHOCTH IO JIITUHE:

iX:iH_(iH_iK)% (8)

3. PacmupeHnue pycia o JJIuHe:

X
By =B, +(B1< _BH)Z )

4. Cyxenue pycna 1o JJIMHe:
X
By =B, —(By _BK)Z (10)

5. IToTokx nMeeT pa3HOPPAKIIMOHHBIA COCTaB HAHOCOB.



[ns pacuera NpUHUMAETCS CPEAHEB3BELICHHOE 3HAYEHUE TMAPABIMYECKON KPYIHOCTH HAHOCOB
(W,,). W3MeHeHne CpEIHEB3BEIICHHOIO 3HAYEHUS THPABIMYECKONH KPYNMHOCTH HAHOCOB IO JJIMHE
MIPUHUMAETCA PAaBHBIM U3MEHEHUIO CPEAHEN CKOPOCTH MOTOKA.

Weo V W, v
P2 = 4 OTKyJ1a W.,.= —xo X (11)
w V., V.,

cp.o

B 3aBucumocTsx (7)-(11) mpuHATH cieayromnmie 0003HaueHHUS:

H,, i, B,,V, -cpennss rnyOuHa, YKIOH, IINPUHA U CKOPOCTh OTOKA B HAUaJle YYacTKa,;
H,, i, B., V. -cpenHsas riyOuHa, yKJIOH, WIMPUHA U CKOPOCTH IIOTOKA B KOHILE YYacTKe,
COOTBETCTBEHHO;
L - o0mas qinHa y4acTka;
X - MHa yyacTKa OT Havalsla 0 pPacCMaTpHBaeMOro CTBOpA.

IMoncrasmnss (7)-(11) B (6) 1 ocymecTBIsASI HEKOTOPBIE TIPeoOpa3oBaHUS, TIOTYINM:

ds WL Li, (i 5

—_—= dx dx+ (12)
S VH<LHH+(HK _HH)X) LH, +(HK _HH)x LE, +(HK _HH)X
WuTterpuposanue (12) naer:
1 Lw, LH,+\H,—H,
szsoe)p_ H |n——H ( K H)x_
HK_ H H LHH
(13)
. LA, +<HK _HH)x . LH, LH, +<H1< _HH)
Li,In —(zH—zK xX— In
LH, H,—-H, LH,
U3 ypaBuenus (13) MOXKHO MOTYYHTE:
_ Sx VH (H K H H ) : _
WH—lnS LHH+(HK—HH)x+ZHVH
© Lln
LH
(iH _iK)XVH +(iH_iK)HHVH
g L ow + (H o = H oy )x H,-H,
LH
S H,-H _ (i —i )x (i, —i, )H
W, =V,{In—x- K H +i = H_ 'K 3 K ) (14)
TS, g P (H = Hy ) LHy +(He—Hy )X H - H,
LH,, LH,,

[To ypaBHenuto (13) MOXHO yCTaHOBUTh OWHAMUKY H3MEHEHHS MYTHOCTH IIOTOKAa MEXIy
CTBOpaMH MpHU HAIWYHUU JaHHBIX MO THAPABINYECKOMY 3JIEMEHTY MOTOKA ¥ THAPaBIMYECKON KPYMHOCTH
HAHOCOB, a TaKXe ypaBHEHHIO (14) MOXXKHO YCTaHOBUTH 3HAUECHHUS THAPABIMYECKON KPYITHOCTH HAHOCOB B
Hayajle pyciia IpU HAJIWYMM JaHHBIX [0 THAPABIMYECKOMY JIEMEHTY IIOTOKAa M MU3MEHEHUM MYTHOCTH
MIOTOKA IO JIJIUHE.

JUis OLEHKM JOCTOBEPHOCTH IOJYYCHHBIX ypaBHEHMH (14) ObUIM HCIONB30BaHBI JAaHHBIC
ruapojorndeckux craHuuil Jlapran-Ata un TysMmyloH, B BEepXHEM TEYEHUU pP. AMyHapbsi B 30HE
TysIMyIOHCKOT'O BOJIOXpaHUJIHUIIA.

T'uoponocuuecxas cmanyusn /lapean-Ama — pacnonoxena B 160 kM BBepx OT TysSIMyIOHCKOIO
BOAOXPaHWINIIA Ha yyacTKe TynpokkaanHckoe MaccuBa. HaOmroaeTcst BRIKIIMHUBAHKE MTOANIOPA TOTOKA
B 3TOH 30HE [3].

Tuopomempuueckas cmanyus Tysmyon — paeiictByer ¢ 1924 r. TuapoctBop Tysmyron



pacmonoxkeH B 450 kM or Apanbckoro Mops W Ha 1,8 KM HIKE IUIOTHHBI TysSMYIOHCKOTO
BojoxpaHmwinnia. CTaHIMs pacroyiokeHa B TeCHUHE. Pyciio peku ycTOWYMBOE, HECKOJIbKO M30THYTOE B
mnaHe. bepera ckamucTeie, JHO PeKHM KaMEHHCTOE. [ MAPOMOCT HaXOAWTCS B CTBOPE CTaHUUU. BEIie u
HIDKE THUIPOCTBOpa pyciio moaBepkeHo medopmaruu. llupura pexn Ha 3ToM THApocTBope 800-850 M

[3].

[To naHHBIM W3MEPEHHBIX pPACXOAOB BOABI 3TUX CcraHui 3a 1991 1. OBUIM TOACYUTAHEI

CpelHEeMeCsYHbIe MOKa3aTeIy apaMeTpoB pycia U notoka (tadm. 1)

Ta6n1/1ua - PC3yHBTaTBI pacydeTa CpCaAHCTO 3HAUCHUA FHI[paBﬂH'IeCKOﬁ KpyYOHOCTH HAaHOCOB I10

ctBopy Hdapran-Arta

Jannsie ruapocTBopa lapran-Ara Pacuerras
(cpenHee 3HaUEHUE TapaMETPOB MO MECAIIaM)
Mecspl
Qs Su S« Vi H, H L L W
(*fe) | (xriv?) | (ko) | (m/c) (M) (M) /) /) (Mm/c)

SHBAPb 745 1,64 0,028 0,96 33 1439 | 0,00011 0,0001 0,000190
despans | 521 2,1 0,022 0,96 | 2,08 | 14,02 | 0,00011 0,0001 0,000174
MapT 346 1,23 0,031 0,81 1,66 9,21 0,000092 | 0,000082 0,000116
anpeb 991 3,3 0,14 1,00 | 1,96 538 | 0,000086 | 0,000076 0,000142
= | maii 1488 3,7 0,17 1,17 | 2,45 6,27 0,00009 0,00008 0,000168

N
2 | mous 2570 4,21 0,038 1,36 2,8 12,03 | 0,000078 | 0,000068 0,000206
HIOITh 2270 4,7 0,017 1,29 | 3,03 | 11,18 | 0,00007 0,00006 0,000184
aBryct 1605 0,86 0,17 1,14 | 2,84 5,19 | 0,000076 | 0,000066 0,000160
centsiGps | 1410 2,93 0,42 1 2,75 3,79 | 0,000095 | 0,000085 0,000163
OKTSOPE 956 1,48 0,056 0,97 2,7 6,48 0,00013 0,00012 0,000181

Hcnonp3ys ganHble TaOmuIsl u rpaduka 1o ypaBHeHWIO (14) ObUTM paccUMTaHBl 3HAYCHHS
TUAPABINYECKON KPYITHOCTH HAHOCOB JJIs KaXK/I0T0 U3MEPEHHOT0 pacxoaa Bojbl o MecsnaM. Kak BunHo
u3 1abia. 1, moacUMTaHHBIE 3HAYEHUS THUAPABIMYECKOH CPEIHEB3BEIICHHOW KPYMHOCTH HAaHOCOB IJIs
ruapoctBopa [apran-Arta coctasistor ot 0,000116 mo 0,0002 mm/c. AHanM3 MOKa3all, YTO U3MEPEHHBIE
JaHHbIE THIPABINYECKON KPYITHOCTH HAHOCOB 110 THAPOCTBOPY [lapraH-ATa GJIM3KU K PaCUCTHBIM.

BbLIBOJ/I. B 3axirodeHHEe MOXHO OTMETUTh, YTO C YYETOM JaHHBIX M3MEHEHHMH MONEPEYHOTO U
MPOJOJBHOTO MPOoduUiIs pycia U 3HaYCHUH CpelIHEB3BEIICHHON I'MAPaBIMYECKON KPyIHOCTH HAHOCOB IO
JIUTMHEe OBUIO pEIIeHO ypaBHEHWE OajaHca HAaHOCOB W IOJyYeHA pacueTHas 3aBHCHUMOCTh (14) mis
YCTAHOBJICHUSI AMHAMUKHM M3MEHEHMsSI MYTHOCTH IOTOKa IO JJiMHE pycna. ComocTaBlIeHHE pacyeTHBIX
3HaYEHUH M3MEHEHUS MYTHOCTH MO JUIMHE pyclia C U3MEPEHHBIMU JaHHBIMU Jajd YAOBICTBOPUTEIbHbIC
pesynbrathl. [lomyueHHy0 pacueTHyI0 3aBHCHMOCTH (14) pekoMeHIyeTCsl MCHOJb30BaTh IPU pacdyeTax
o0beMa 3aWIICHHs B 30HE BHIKIIMHUBAHUS MOANOPa BOJAOXPAHWINLIA.
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-288 c.
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IIPOTHUBOIAaBOKOBBIE MeponpuaTus B Cpeaneit Azuu. - Tamkent, 2006. -261 c.
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K BbIBEOPY TPACCbl HOBOIO KAHANA NEPEEPOCKU AMYOAPbUHCKOMN BOAbI

K. K. Huuanos, /1.X. Kyukaposa, I A. bekmamaooea
(HUHUUBII npu TUHUM)

Makonada Ys6exucmon Pecnybruxacunu mpancuezapasuii Amyoapé oapécudan umonunu 6a xaegpcus cye
ounan MavMuHIAUOUSAH CY8 OMUWHU CXeMd 8a eapuanmuaapu keamupuneat. [llynueoex, aweu kawman mpaccacu
Ymuwy mypau cxemanapoa 6axo bepuica.

Vsbexucmon Pecnybnuxacu uxmucoou yuyw V3u OKap 6a HACOCAU CYE OIUlL  BAPUAHMAADU
keamupunean.bBynoan mawkapu, Amyoapé cysumu Onuul YuyH KAHAAHU 2UOPAGIUK XAPAKMEPUCMUKALAPU
KeImupuieam.

Maxonanu mauéprawoa A7-@A-1-155180 «Tpancuezapasuti Amyoapé xagzacuda cyg Xyjucanueu Xoaamu
Mypakkabnaweanoa Y3bexucmon Pecnybiuxacunu mypeyn cye 6uian mabMuHAGUHUHS UIMULL YCTyOUll acocaapuni
apamuwy Meea 10UuUXaACUHURE UIMULI-MAOKUKOM XUCOOOMU MAMePUaLIapuoan Gouoaianuiou.

In the article it is stated alternatives and circuitry of water supply which secure sufficiency of water supply
of the Republic of Uzbekistan from Amu Darya transboundry river.

Furthermore, it is evaluated various circuitry of passage of new canal’s waterway. It is adduced variants
of gravity and pumped water supply for the economy of Uzbekistan. Moreover, it is given hydraulic characteristics
of transfer canal of Amu Darya water.

During the preparation of article it was used materials of research report on the Mega project A7-FA-1-
15518 of “Developing scientific-methodical base of stable water supply in the Republic of Uzbekistan in the
condition of the intensification hydroeconomic situations on Amu Darya transboundary river”.

B nacmosuwyeti cmamve uznogicensvi gapuanmosl u cxemvl 600onodauu, obecneuusaiouwjue 0€30nacHOCMb U
HaoedxcHocmv 600000ecneyenus Pecnybnuxku Yzbexucman uz mpaucepanuunon p. Amydapes. [lana oyeHka
DPA3IUYHBIM  CXeMAM RNPOXOACOeHUsi mpaccyl Ho6020 Kanand. Ilpueedenvl camomeunvlil U HACOCHBIU 6APUAHM
nooayu 8o0wl. Jlanvl 2udpagiuieckue XapakmepucmuKy Kanaia nepedpocku amyoapbUuHCKol 00bl.

s nodzomoexku cmamvu UCHOIL3OBAHBI MAMEPUATbL HAYYHO-UCCLEO08AMENbCKO20 omyema no Meea-
npoekmy A7-DA-1-15518. «Paspabomka HaAyYHO-MemOOUYECKUX OCHO8 YCMOUYUBO20 B800000ecnedeHUs
Pecnybnuxu Y3zbexucman 6 ycnosusx obocmpeHusi 6000X035UCMEEHHOU 0OCMAHOBKU HA MPAHCZPAHUYHOU peKe
Amyoapvay.

Beeoenue. ]Ins ycTaHOBIEHHS] OCHOBHBIX ITapaMeTpOB KaHalla MepedpoCcKy aMyaapbUHCKOW BOJBI
Ha TEPPUTOPUU YeThIpex obnacteil PecnyOnmku Y30eKkuCTaH NPOBEACHO M3yUYEHHE OMBITAa CO3JaHUS M
9KCITyaTallMy KaHaJOB Takoro maciutabda Ha npumepe LleHTpanbHOro permoHa u, B 0COOEHHOCTH, B
VY36ekucrane. B pesynpraTe M3yueHHs TOmOrpaguueckux KapT pa3IW4HbIX MaclmTaO0OB, KOCMHUYECKUX
CHUMKOB, a TaKXe M0 pe3yJbTaTaM MAapUIPYTHBIX JKCIEAULIHMA pPacCMOTPEHBl pa3IUYHBIE CXEMBbI
MIPOXOXACHUSA Tpacchl HOBOIO KaHaja NepeOpOCKHM aMyIapbHHCKOH BOABI HA TEPPUTOPHUU FOKHBIX
oOnacrei Y30ekucraHa.

Bapuanmur  npoxoscoenus mpaccel Kanana nepedpocKku  amyoapbUHCKOU  600bl HA
meppumopuu 10CHBIX Pe2UOHO8 Y30eKucmana:

1-6apuanm. Kanaa nepeOpOCKH ¢ KaCKaOM HAaCOCHBIX CTaHIIMM.

B mepBoM BapuaHTe Tpacca KaHaja MPOXOJHUT IOJHOCTBIO MO TeppuTopuu Y3bekucrtana. [Ipu
9TOM KaHaj [0 TpaHHuLbl Y30eKHcTaHa MPOXOAMT CAaMOTEKOM, OJHAKO UIsl MepeOpOCKH uyepe3 TOpEI
BO3HHMKaeT yIIelbe C OTMeTKoW ero aHa no 420,0 M, Toraa co3gaeTcss BO3MOXHOCTb CO3IaHHS
aKKyMYJIUPYIOIIEH €MKOCTH [UIsl MOBBIMICHHS HAAEKHOCTH MOAAYM BOABl A0 TammMapmkaHCKOTO
BOJOXpaHMIMIIa. TaarumapaKaHCKoe BOAOXPAHIUIMIIE B ’TOM BapHaHTE CIY>KUT paclpeeTuTeNIeM BOIbI
Mexay Kamkamgapeunckoit, Byxapckoit 1 HaBoutickoit ob6nactsamu Y3oekuctana (puc. 1).

IIpn 5TOM BO3MOKHBI CIEAYIOIIUE BApHAHTBI NMPOXOXKACHHS TPacChl KaHajga MO TEPPUTOPHH
CypxannappuHcKoi obnactu Y36ekucraHa. BapuaHT, korjga KaHail mpOXOAMT Mo cxeme (Amynapes —
Touka Bojo3abopa — Kapakamap) npuenen B Ta0xn. 1 u Ha puc. 2.



Tabnuma 1 - XapakrepucThka Tpacchl KaHaya
CypxannapsuHCKO# o0actu (AMyZapbs — TOUKa Bogo3abopa — Kapakamap)

- CcaMOTe€4Hass dYacTb IO TEPPUTOPUHU

YyacTku

OTMeTKa MOBEPXHOCTHU

OtMeTka TOpHU30HTa BOJbI

Jnuna ydacTka, M

TPaCChI MPOXOXKICHUS KaHaIa 3eMITH
AMy)IflpI)SI — ToYka Bojz03abopa — 313.5 305.8 6500
03. OlikyJb
O3. Offiye = KB 2014 307,1 28,0 5500

36-14
Kb 27 50 K1 310,4 3800

40
ITo XK — no Tepmes 302,9 295,6 3400
Tepme3s 21 km - kanan ["anaba 390,0 293,6 9000
lama6a — p. Cypxanmapes 300 6600
p. CypxaH)E['apL;I (MocT) — KaHan 310 5000
BocTouHnblit
kaHai Bocrounsiii -([loma) 310 285,7 9000
(loma) — mosneBoii CT. 300 4800
ITonesoii ct. — Kay maxap 302,6 7300
Kay maxap
300 5400

— p. Kapacy (moct)
p- Kapacy moct — noc. Hckpa no 305 7500
ormetku 311,5
Ot ormerku 311,5 - M 14 300 6300
Or M14 — 02 ora. Nel cBx. 300 278.5 12700
nM.Habuena
Otn. Ne 1. HaGuweBa 10 memiepsl 300 26000

Kapakamap




Ecam Ha BBIIEW3MOXKEHHOM BapHaHTE KaHAll MepeOpocKw compsraeTcs ¢ TammmapKaHCKIM
BOJIOXpaHUJIMINEM Ha TeppuTopun KarikagapbuHCKONH 00J1acTH, TO UMEETCS BapuaHT NepeOpPOCKU BOJIbI B
[Maukamapckoe BomoxpaHwnmine ais byxapckoit u Hapowiickoit oOnacrteii. [lapameTpbl BO3MOXKHOMN
Tpacchl HOBOTO KaHalla Uil TepeOpocKkM aMynapbHHCKONW BoAsl B Ilaukamapckoe BOIOXpaHWIIHILE
MPUBE/ICHEI B Ta0I. 2.

Puc. 2 - IIpoxoorcoenue mpaccor kanana no meppumopuu Cypxanoapbunckou ooiacmu

Tabnuua 2 - Tpacca kaHana ¢ HAacOCHOW CTaHLUeH i mepeOpocku Boasl B [laukamapckoe
BOJIOXPAHUJIHIIIE

OtMmeTka
HanMeHOBaHWE TyHKTOB MPOXOXKICHAS
IIOBEPXHOCTHU Bricora nognrema Paccrosume, m
Tpacchl KaHasIa seMUII
I'yis6axop — Jlonrora 67°30° 300 HeT 25,250
Jlonrora 67°30 —IlInpora 37°40 300 HeT 24,500
Io mmpote 37°40 - r. IllepaGan 300 HET 40,950
r. Hlepaban — Jarana 400 100 8,05
Jlarana — IlIupora 37°58 500 100 24,500
g

Iupora 3U7 58 — IlorpanmdHas cTeHa 600 100 28.70
(bpoH30BHIH BEK)

ITorpannynas crena — Kuuuk Ypanapes 1000 400 18,550
Wroro, nyinHa kaHana 114,425

[Ipenmy1iecTBO BapraHTa BOJOTOIaYH C TIOMOIIBIO0 HACOCHBIX CTAHIINMN:

- Kanan nepeGpocku MpoXoUT MOHOCTHIO IO TEPPUTOPUH Y 30€KHCTaHa;

- Co3pmaroTtcs yciaoBHA aKKyMYJISIUH ONPEAETICHHOT0 00beMa BOABI ISl IIOBBIIIEHUS HAJEKHOCTH
BOJOCHA0KEHHUS, a TaKKe yCIOBHS KOMaHJIOBaHUs Haja Teppurtopueil Kamkamapeuackoit, byxapckoit n
HaBouiickoii o0nacreii Y30eknucrTana;

- Co3maeTcs BO3MOXKHOCTH HCKIIOUEHHS 7 HacocHbIX crTaHuuii kackaga KMK u HacocHbIx
cranuuii Xam3za-1,Xam3a-2 u Anat B Byxapckoii obnactu;

- CozpatoTcst yCIOBHS I CTPOUTENBCTBA THAPABIMYECKUX DJIEKTPUUECKUX CTAHIUN B3ameH 7
HacocHBIX cTaHIui kackaga KMK u Ha yuactke kaHana g0 TanumapakaHCKOTO BOJOXPAHUIIHINA.

Henocrarku:



- CTpouTensCTBO HOBOTO KacKaja HACOCHBIX CTAaHLIMU JUIA IIOJAa4Yd BOJBI OT KaHaua mepeOpocKku
J10 BogoxpaHwinina B bolicynrore u 1o p. Knuuk Ypanapss;

- Cno’xHbIe TOPHO-TEOJIOTUYECKHE YCIOBUS ISl CO3/IaHMs KacKala HACOCHBIX CTaHIIM;

- HeoO6xoanMocTh CTPOUTENBCTBA MHOKECTBA TYHHENBHBIX BOAOIPOIYCKHBIX COOPYXKEHHUH [0
BOJIOXPAHWIMILA B ylIeNbe, 10 TaaumapakaHCKOro BOJOXPAaHWININA U 10 p. Kuuuk.

2-1  eéapuanm. CaMoOTe4YHbIii BapHAHT MNPOXOKAEHHS TPacChl KaHAJAa IepPedGpPoOCKH

aMyJapbHHCKOH BO/JBI.

IIpn 5TOM BapmaHTE paccMOTpeHa TakKXKe CXeMa IIPOXOXKIECHWS TpacCchl KaHala OT TOYKH
Bono3abopa mo tepputopun TypkmeHucrana. [lapameTpbl MPOXOXXACHHUS Tpacchl KaHajla MPUBEACHHI B
Tabm. 3.

B sTOM BapmaHTe Tpacca KaHala NMPOXOIUT MO TEPPUTOpUM TypKMEHHCTaHA W COMIPSraeTcs C
KacKaJiOM HaCOCHBIX CTaHIMM KapmMHCKOro MallIMHHOTO KaHaja Ha TeppuTopuu TypKMEHUCTaHa.

Tabnuna 3 - Tpacca kaHana (camMOTe4Has 4acTh) MYHKT Bogo3abopa «['yianbaxop» — rpanuna
TypkMeHucTaHa (BapuaHT MIPOXOKICHHS TPACCHI)

HaumenoBanue gg:éc:b(:a MIPOX 0K ICHHSI OtmeTka no;ggxlv}[mcm 3eMITH Paccrositie, M
I'yne6axop — Joarora 67°30 300 25,250
Jlonrota 67°30 —Illupora 37°40' 300 24,500
Io mupore 37°40 - r. IllepaGan 300 40,950
r. [llepaban — . My3paban 300 29,750
. My3paban — rpanuna TypkMmeHucTaHa 300 25,200
Hroro, nnvna xanama 145,750

Touka compspKkeHUsl KaHajla MepeOpoCcKH aMyIapbHHCKOW BOJBI C KacKaJlOM HACOCHBIX CTaHIH
MpUBEACHA Ha puc. 3
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Puc. 2 - Conpsscenue kanana nepebpocku amyoapbuHcKol 800bl ¢ Kackaoom HacocHvix cmanyuti KMK

[IpeumyiiecTBO caMOTEYHOTO BapHaHTa BOJIOIOIAYH:

- KaHan mosmHOCTRIO MPOXOAUT CAMOTEKOM;

- brarogaps npuMbIkaHHAIO KaHaja K HamopHomy Oacceitny HC-4KM ormamaeT HE0OXOAMMOCTh
SKCITyaTanuu 4-X HaCOCHBIX cTaHimit kackana KMK.

Henocratku:

- Kanan nepeOpocku MpOXOAHT 1O TEPPUTOPHH IPYTOTO TrocyaapcTra - TypKMeHHCTaHa:

- OCIOXHSIOTCS. YCIOBUSI DKCIUTyaTalldd KaHalla u3-3a M[po0JieM JOCTyla CIEeIUaTUCTOB-

OKCILTYaTallUOHHUKOB K KaHaJly.



PaccMoTpena Takke cxema MPOXOKICHHUS TPacChl KaHala 0 TePPUTOPHH byxapckoi obiactw,
BO3MOJKHBIC ITyHKTBI MPOXOXICHUS W PaCCTOSIHHSI MEXAy MYHKTaMu NpuBeleHbl B TaOiu. 4. Ilpu sTom
OPUEHTUPOM MPOXOKICHHUS TPACCHl KaHAlla MPUHSATA TOPU3OHTANIb ¢ OTMeTKOU 300 M.

Tabnuna 4 - [IpoxoxaeHne Tpacchl KaHaja MO TeppuTOpud TypKMEHHCTaHA M MO TEPPUTOPUHU
Kamkagapeurackoit u Byxapckoit obnacte#t (camoTeunslit BapuaHnT) (OpHUEHTHDP - OTMETKA TOPU3OHTAIHU
300 m)

r{\/&n HaumeHOoBaHNE MyHKTOB MTPOXO0XKIEHUS TPacChl KaHala Paccrosnue, M
ITo Teppuropuu TypkMeHHUCTaHa
1. | 38%°00 — XKenesunas xopora (3K 14850
2. | KA -KMK 10800
3. | KMK (Typkmenucran) — I'panuna Kamkagapss 31500
4. | Humanckuill paiioH — rpanuna TypkMeHUCTaHa 30600
5. Mupuikapckuii paios:
6. | FOxHBIN KOMIEKTOp - IpaBas BeTKa A 6750
7. | IlpaBas BeTka A — cpeaHsis BeTKa 10800
8. | CpenHss BeTKa — JieBasi BETKa 9000
9. | JleBas BeTka A- neBas BeTka b 7200
10. | JleBas Betka b - xoyutekrop Xomkamyodapex 33750
11. | xomnexTop Xomkamyodapek — CeBepHBIH KOJUIEKTOP 14850
byxapckas 061acTb
12. | Kanan Xuroit — . Y1pap 12600
13. | m. YTpap — xanan 3apOyiax 13050
14. | Kanan 3ap6ynax — Kapaynbazapckuii MaructpainbHblii kaHau (byxapckas o6aacts) 22500
15. | Inuna xanana ot 38°00 no Kapayn6asapa ABMK 218,250

BrimonHeH THApAaBINYECKUN pacueT HOBOTO KaHaja MepeOpOCKH, TOMyYeHHBIE THAPABINYECKHE
3JIEMEHTHI MPUBEICHEI B Ta0M. 5.

Tabmuma 5 - [TapameTpsl kaHaIa TepeOPOCKH

I'uapaBauvecKue 3JIEMEHTHI KaHaIa MepeOpoCcKu
JlnuHa, N
VuacTku kaHaia ., AMYyIapbHHCKOW BOJBI

0, M/c i m n b, M h, M
Touka Bogo03a00pa-kaHan AMy-3anr 29 579 0,00005 4,5 0,02 35 7,8
AMy-3aHI-  HACOCHAS  CTAHIUMA | g 479 | 0,00005 | 45 | 002 | 31 7,0
Kaiixyn
Hacocnas  crannus  Kaiixyn -
Kapmunckuit  kackall  HacOCHBIX 105 384 0,00005 4.5 0,02 30 6,75
CTaHIUH
Kapmunackuii  kackall  HacOCHBIX
craHiuii - yuactok ABK B paifone 218 209 0,00005 4,5 0,02 25 5,5
Kapaynbasapa

BoIBOABI M peKOMeHIAIUH

1. [lomaya Boawpl MO KaHay MepeOpPOCKH aMyJapbHHCKOW BOABI HE TpedyeT H3MEHEHHUs
CYLIECTBYIOIIEH CXEMbI BOJONIOAaYH BHYTPH BOJOXO35HCTBEHHON CUCTEMBI o0nacTel Y30ekucraHa.

2. [Ipeqnaraemprii kaHanm IMepeOpPOCKH CIIOCOOCTBYET NEPEBOAY OOJBIION HYAaCTH OPOIIaeMOM
TEPPUTOPUHU U3 MAIIUHHOTO B CAMOTEYHBIN CIIOCOO OpOIIEHUS.

Hecmotpss Ha Hammume mpobiieM o0a mpenjaraeMblXx BapuhaHTa Tpacchl KaHalla mepeOpOCcKU
aMyJTapbHHCKOW BoAbsl Ha Teppuropuro Kamkamapeuackoit, byxapckoit um HaBowmiickoit oOnacteit
3aciy’)KMBalOT BHUMaHUs U TPEOYIOT MPOBEACHUS NadbHEHIINX NCCICIOBAHMIA.



VIIK:621.65(224)

OUEHKA 3®®EKTUBHOCTUN NPUMEHEHUA CTPYUHbIX
HACOCOB A1 OTKAYKU APEHAXHbLIX BO] HA HACOCHbIX CTAHLIUAX
(HA MPUMEPE HACOCHOWU CTAHUUUN «KU3UNTEMA-2»)

3.K. Kan, b.P. ¥Ypanos, A.C. baoanos
(THHUM)

Maxonada nacoc cmanyuanapoa OKUMAU HACOCAAPHU KYALAUWL CAMAPATUSU MACANAPU Kypub UUuKUiou.
OKUMIU HACOCAAP KYIAAHUWUHUKS MYPIU SAPUAHMAAPY 84 YIAPHU CAMAPAOOPAUSUHU 6aX0aaul Kypud YuKuieaH.
Mucon mapugacuoa Kusurmena 2 Hacoc cmanyuscu OpeHaxtc CUcCmemacu Kaoya KUIuHeaH.

In this article questions of efficiency of application of jet pumps at pump stations are considered. Various
variants of application of jet pumps are considered, and their efficiency is estimated. As an example the drainage
system of pump station Kiziltepa-2 is taken.

B cmamve paccmampusaiomces sonpocwsl d¢pexmusnocmu npumeHeHus CMpYUHbIX HACOCO8 HA HACOCHLIX
cmanyusx. Paccmompenst paznuunvle sapuanmsl npumMeHeHus CMpYuHulX HACOCO8, U OYeHeHd Ux dPPekmusHocme.
B kauecmee npumepa 63ama openadcnasn cucmema nacochot cmanyuu Kusunmena-2.

B mocnennee BpeMs HaOmromaeTcs TEHICHIHS NMPUMEHEHUS B JAPEHAXKHBIX CHCTEMax HAaCOCHBIX
CTaHIIMH BOJAOCTPYHWHBIX HACOCOB BMECTO TPANMIIMOHHBIX MEHTPOOEKHBIX (Hampumep, tuma K) [1,2,3].
CrtpyliHble HacOCHl JCHCTBUTEIBLHO OYE€HB IMPOCTHI 10 KOHCTPYKIMU, HAJICKHBI B AKCIUTyaTallud U MOTYT
MepeKkadynBaTh 3arpsA3HEHHbIE XKUAKOCTH. Ho mpu BcéM 3TOM OHM 00NafarOT OJHHM CYIIECTBEHHBIM
HegocTtaTkoM — odeHb Hu3kuii KIIJ, nHecomoctaBumbiii ¢ KIIJ[ nmomacTHbix HacocoB. IlosTomy
CyIIECTBYeT MPaBWJIO: OHU NPHUMEHSIOTCA MAJI1 BBINOJHEHHUS 3a7a4, KOTOpPbIE HE MOXKET BBINMOJIHUTH
JOTIACTHOM HAacoC (OCYLIECTBIISICT CAMOBCACBIBAHHE, TOAABISET KABUTAIIUIO, IEPEKAYNBAET 3arPsI3HEHHBIC
KUIKOCTH H T.A.). B OocTambHBIX Cilydasx MpUMEHsETCs JOMacTHOW Hacoc. llpuMmeHeHHMe e CTpyHHBIX
HACOCOB Ha KOHKPETHOW HACOCHOHM CTaHIIMU JOJKHO OBITh SKOHOMHYECKH 000CHOBAHO.

OneHKy 3KOHOMHYECKOW IeJIeCO00Pa3HOCTH MPUMEHEHHUS CTPYWHBIX HACOCOB JUISI OTKAauyKH
IPEHAXKHBIX BOJI Ha HACOCHBIX CTaHIHSX TPOBENEM Ha MpUMepe HacoCcHOW craHuuu «Kuzmnrema-2».
Hacocnas cranmusa «Kuzmnrena-2» pacmnonoxeHna B Kusun-TenuackoMm paitione HaBowiickoit oOmacTwu.
Kitace kanuransaoctu coopyxkenuid HC «Kusunrena-2» - II. HacocHast cTaHIus MOCTpoeHa MO MPOEKTY
WHCTUTYTa Y3TUMPOBOAX03, IKcIuryaTupyercs ¢ 1985 . (¢ 1982 r. — B myCKOBOM peXuMe) U BXOJIHUT B
coctaB Kwm3un-Tenuackoro paiioHHOTO yIpaBiieHuss Amy-byxapckoro mammaHOTO KaHama (KTPY
ABMK) [1].

JpeHaxkxHble MOMEIICHUs PACIONIOKEHBl B TOPLAX MAIIMHHBIX 3aJI0B U OTJEJCHBl OT HACOCHOTO
nomenieHus: Hepbicokoi (1,0 M) ctenkoi. [lo mpoekTy cocraB ApeHa)KHBIX HACOCOB BKJIFOYAET § HACOCOB
6K-12 c snexrponsuratenem A2-62—4,17 kBt, 1450 o6/mMuH u aBa Hacoca 8K-18 ¢ anekTpoasurarenem
A2-71-4,22 kBT, 1450 06/mun. HamopHbie TpyOBI JpeHaXXHBIX HACOCOB BHIBEJCHBI B aBAHKAMEPY.

COop W HAKOIUICHHWE NIPEHAXHOW BOJBI MPOU3BOIUTCA B CHEIUATHHBIX IAPEHAKHBIX MPUIMKAX.
Bona tyma momanmaer uepe3 qpeHaKHBIE KaHABBI, PACIIONIOKEHHBIE TI0 IEPUMETPY HACOCHOTO IMTOMEIIEHUSI.
JonmoHUTENRHO K cylIecTBYOmMUM dtekTpoHacocam K 200-125-330 B 2007 romy ObUT 3aBepIIEH MOHTAXK
TpEX BOJOCTPYHHBIX HACOCOB B JApeHaXHBIX mpusiMkax Ne 1,2, 3. Hacochl muTamOTCS OT HAIOPHOTO
TpyOOIIpOBOIa, 3a0HparoOT APCHAKHYIO BOIY W3 MPHsAMKA B cOpachkiBaroT e€ B aBaHKaMepy. OCHOBHBIMH
apryMeHTaMHU B TMOJIb3Y ATOTO pelIeHUs ObUIN CIeAYIOoIIHe: CTPyHHBIE HACOCHl 001alatoT BaXHBIMH IS
SKCITyaTallud JOCTOMHCTBaMH, T.K. HE COJepXkKaT MOJBIKHBIX 4YacTeil, He HYXIalTci B
3JIEKTPOTIPUBO/IE, TPOCTHI B 00CITY)KHBAaHUHU M TIPAKTUYECKU OE30TKA3HBI.

B naHHBIIT MOMEHT CTOUT BOMPOC TOJHON 3aMEHBI JIOMACTHBIX HACOCOB Ha CTpyiHbIe. B 3TOM
clydae BO3MOJXKHBI JIBa BApUAHTA UCIOJIH30BAHUS CTPYHHBIX HACOCOB:

1) CTpyliHble HacOCHI TIOJHOCTBIO 3aMEHSAT BCE IJIONMACTHBIE HACOCHl M OyayT paboTaTh BECh
BEreTaIMOHHBIN NEpHUOI;

2) CtpyiiHBle Hacochl OyAyT HCIOJB30BaThCsS KakK aBapHilHble, HalpUMeEp, TOJBKO BO BpeMs
OTKJIIOYCHUHN 3JICKTPOIHEPTHH, & B OCHOBHOE BpPEMsI OTKAUKy JIPCHAXKHBIX BOJ OYIyT OCYIICCTBISATH
JIOTIACTHBIC HACOCHI.

1. Bapuanm
OcHOBHasl pUYWHA, MO KOTOPOW CTPYHHBIC HACOCHI HUKOTJA HE CMOTYT IOJHOCTHIO 3aMEHUTH
JIOTACTHBIC — HU3Kas 3HeprodgdekTuBHOCH. [Ipome rosops, y Hux oueHb Huzkuii KI1/1. [Toatomy ¢ 3tux



MMO3WIIMA W TIPOBEEM COIOCTaBIIEHNWE CYIIECTBYIOIINX Ha HACOCHOW CTAHIIMU JIOMACTHBIX HACOCOB U
npejaraéMblXx Ha 3aMEHy CTPYWHBIX HacocoB. McXomHBIE NMaHHBIC NI COIMOCTABJICHUS: CyMMAapHBIN
pacxoJ Ha U3NIUBe COPOCHBIX TPpyOOompoBoAoB coctaBisetr Q = 100-150 n/c, HeoOX0AMMBIH HATIOP
H=10-15 m.

Torna ¢ yuérom obmiemsBecTHOH (opmynsr N

o, = YOH | nuanason, B mpenemax KOTOpPOTo
HaxoauTcs 3HavdeHue monesnoit momuocru: N, =9,81+22,07 kBr. KIIJ| ycTaHOBKH CO CTPYHHBIMH

Hacocamu Haxomutcs B mpenemax 10-20 % [2,3], a HacocHOTO arperata C JIOMACTHBIM KOHCOJBHBIM
HacocoM - 40-60 %. Torma, ecnu 711 CUCTEMEBI CO CTPYWHBIME Hacocamu npumeM cpennee KITJI=15 %:

NP
Monuas momuocts N =—"%-=65,4+147,3 «Br.
n

Torepsiunas sueprus N,.» = N," — N, =55,59+125,06 Br.

noanas

Ji1st momacTHRIX HACOCOB MpH NpUHATHH cpeaHero 3HadeHnust KITA=50 %:

on Nﬂon
[onuas mommuocts N, =—"%-=19,62 +44,14 xBr.
n
Morepsunas smeprus N o» = N —— N'" =981 +22,07 xBr.

T.e., Ipu UCIMONB30BAHUU CHCTEMBI CO CTPYHHBIMH HACOCaAaMU 3HAYCHHE MOTEPSHHOW JSHEPTUU
(T.e. TOHW sHeprum, KoTopas OyIeT 3aTpauyMBaTbCS HETPOW3BOIMUTEIHRHO HAa TPEOJOJICHHE Pa3ITUIHBIX
COTPOTUBIIEHUH B cucTeMe) Oyaer Ooibllle 3HAYCHUS TOTEPSHHONW DJHEPIUU MPU CYIIESCTBYIOIIUX
JIOTIACTHBIX HACOCAX HA BEITUYHHY:

AN, =N — N =4578+102,99 Br.

A 3To 03HaYaeT, 4TO IS OOCCIIEUCHHS MOabeMa pacxona ApeHaxHo# Bombl Q = 100-150 n/c ¢
HarmopoM H =10-15 M nipu 3ameHe Ha CTpyHHbBIE HACOCHI OYIET TEPATHCSA MOIIHOCTD

AN, —=4578+102,99 Br.

Ecnu cuctema Oymer paboTaTh BECh BETCTAIMOHHBIA TEPHOJ, TO KOJIHYECTBO IOTCPSIHHOM
sHepruu OyAeT paBHO:

AD. =AN, *T, =(45,78+102,99)*7200y =329616 + 741528 xBr*u

N nmpu croumoctn 3a 1 kBt paBuoit 104,4 cym 3arparsl coctaBiat ot 34414990 no
77 415 523 cym B rog.

Takum oOpa3om, maxke MpeaBaApUTENbHBINA (TPyOBIi) pacdeT SKOHOMUYeCKOH 3(h(PEKTHUBHOCTH WX
IIPUMEHEHHNS TOBOPUT HE B UX Moyb3y. TeM Ooiee, ecim paboTa UX IMpeayCcMaTPUBAETCS B TEUEHUE BCETO
BereranmoHHoro  mepuona. ComocraBleHHWE TI0O  METOAaM  CPaBHUTENBHOH  HSKOHOMUYECKOU
3¢ (HeKTUBHOCTH (MPUBEACHHBIM 3aTpaTaM) NpPHUBENET K TAaKOMY >Ke€ pe3yibTaTy. DKCITyaTalluOHHBIE
pacxoas! (JILBUHYIO JIOJIO KOTOPBIX HA HACOCHBIX CTAHIMSAX COCTABIIAIOT PACXOAbI HA AIIEKTPOIHEPTHIO)
JUIS CTPYWHBIX HAcocoB (HECMOTpST Ha Malble pacXoJbl Ha PEMOHT, OOCIYyXHBaHHE) C YYETOM
BBHIIICIIPUBEACHHBIX pacueToB OyAyT BBILIE, a KaIUTaJIbHBIE BIOKEHUS (CTOMMOCTB) CTPYHHBIX HACOCOB
(MHIMBHyaJIHbHOTO H3TOTOBJICHHUS) COMIOCTABUMBI CO CTOMMOCTBIO CEPHIHBIX JIOTTACTHBIX HACOCOB.

2. Bapuanm CtpyiiHbie HAcOCBHI OYIyT WCIIONB30BAThCS KaK aBapHilHbIe, HAIIPUMEP, TOIBKO BO
BpeMS OTKITFOUCHUN IICKTPOIHEPTHH.

Hamu Oblmu omeHEHBI mapaMeTphl HAJEKHOCTH IO BHEIIHUM OTKa3aM, MPOUCHICAININM Ha
HacocHoM ctanuuu «Kuszunrena-2» 3a nepuoa 2004-2011 rr.[4]. OCHOBHBIM BHEIIHUM OTKAa30M SIBJISIETCS
OTKITIOUCHUE dHEPTOCHAOKECHUS.

J1s aHanmu3a SKCIUTYyaTallMOHHOW HAaleKHOCTH IO BHENTHMM OTKAa3aM HCIIOJIb30BaUCh TaHHBIC
CIY>KOBI SKCIUTyaTalluu HAcoCHOUW cranmuu u [ocuHcnekumu «[ocBomxo3namzop» [1]. Pesynbrars
00pabOTKM [aHHBIX 10 BHEIIHHM OTKa3aM, CIyYHWBINMMCS Ha HacocHOW craHiuu «Kusumnrema-2»
npecTaBiIeHbl B Ta0m. 1.



Tabmuma 1 - KomnuecTBo BHENTHUX OTKAa30B HACOCHOW cTaHmmu Kusmnrema-2 3a mepuwon 2004-

2011 rr.
KosinuecTBo aBapuil U 0TKa30B, HOMEpa arperaToB CyMMapHOe BpeMs
r Oo61ee KomnuectBo MPOCTOS IO BUHE
OJIbI [Ipononxu-
KOJIMYECCTBO aara HOMepa arperaTtoB OCTaAHOBIJICH- BHCIIHETO OTKAa3sa,
TCJIBHOCTD, 4
OTKAa30B HBIX anCFaTOB q
15.07.2004 1,35 2,6,8,11 4
2,3,5,6,7,8,9,
22.07.2004 1,40 10,11,12,13, 15
16,18,22,26
19 oTkaszos
A 23.07.2004 0.40 232078, 1
12,3,4,5,6.7, 2345711
2004 ,3,4,5,7,11, 221
8,9,10,11,12, | 908.2004 1,30 13,18,22.,26, 15
13,16,18,22,2 9,10,11,8,12,
3,25,26 10.08.2004 2,10 1,5,11,25 3
22.08.2004 3,20 23.26,5.6 3
24.08.2004 1,30 1,2,3,5,6,7,11 7
12,30
19.05.2005 2,0 2,3,5,7,14,18,25,26, 8
9 oTKa30B
HA- 18.06.2005 0,40 2,3,7,14,18 4
2005 2.,3,5,7,14,18 26
3,9, 7,14,18, 1 15 06.2005 0,35 14,18,20 3
20,25,26.
3,05
4.04.2006 0,30 2.4 2
4 orka3sa HA-
2006 241822, 5.04.2006 3,45 22,18 2 16
4,15
10 oTka30B 10.05.2007 0,40 3.4,21
HA-1,2,3,4,
2007 69101113, 02.08.2007 1,30 1,2,3,4,6,9,10,11,13 9 12
21, 2,10
2 otkaza HA- | 02.08.2008 0,15 23 2
2008 2.3. 0,15 8
6 0TKa30B 23.06.2009 1,10 13 1
HA- 5,10,12,19,24
2009 5.10.12,13, | 15:08.2009 5,10 5 29
19,24, 6,10
4,5,6,7,20,16,17,18,
19 orxasos | 23-06.2010 13,10 9,10 10
HA- 2,3,4,5,7,9,10,11,17
23.4.5.6,7.9, | 15.07.2010 48,10 18199394 96 14
2010 ,18,19,23,24,26, 932
10,11,15,16,1 4,5,7,10,11,
7,18,19,20,21 | 17.08.2010 11,30 12.17.18.20, 21 10
,23,24.26. 72,50
14 otkasos | 01.05.2011 1,10 1,5,17 3
HA-
2011 1,3,4,5,7,8, 1,3,4,7,8,10, 170
10,13,14,16,1 15.07.2011 15,10 13,14,16,23, 25 11
7,23.25. 620
Bcero 83 117,35/14,67 1414/176,75

AHanm3 BHEIIHWX OTKAa30B ITOKa3all, 4TO 3a Bech mepuoia Habmomenuit (2004-2011 rr.) 6vL10
BCEro 22 OTKIIOYEHHUS JIEKTPOIHEPTUH (B cpeHeM 2,75 B TOJ), IpUUEM MPOJOIKUTENBHOCTD UX (BpeMs




npoctost) konebamaceh ot 15 muma (02.08.20081.) o 48910 mma (15.07.2010T.) mpm oOMmICH
nponospkuTensHocTd 117,35 4 u cpegnerooBoii - 14,67.

Takum oOpa3oM, IPOBEJACHHBIN aHATU3 MMOKA3bIBAET, YTO PE3CPBHAS JMU3EIIbHAS AJICKTPOCTAHIIHS
MEPEMEHHOTO TOKa JIJIsl aBapUHHOTO HEPTrOCHAOKEHHUS JOJDKHA HAXOJUTHCS B COCTOSIHUHU MOCTOSTHHOM
FOTOBHOCTH, & C YYE€TOM HE3HAYUTEIBHOU CPEIHEH MPOJOJDKUTEIBRHOCTH MpocTos (Bcero 14,67 u/ron),
MIPUMEHEHUE XOTh 1 0€30TKa3HBIX (HO HU3K03(P(PEKTHUBHBIX) CTPYHHBIX HACOCOB APCHAXKHON CUCTEMBI IS
OCYIICHHUS MOJA3EMHOMN YaCTH 3aHUS IKOHOMUUECKU HEONPABOAHHO.
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4. Kan 2.K., XyxakynoB H. AHanmn3 BHEIIHUX OTKa30B Ha HACOCHOH cTaHmmu «Kwu3mnrema-2» //
Marepuansl Pecn. HaydHO-TIpakT. KOH(}. «IloBbiieHHe 3PHEKTUBHOCTH, HAICIKHOCTH M OE30MACHOCTH
TUAPOTEXHUYECKHX coopyxkeHui» (Tamkent, 13-14 gexabps 2012 r.). - 2012. - 255-257 c.

5. Kapenun B.41., Munaes A.B. Hacocsl u HacocHble cTaHuuu. - M.: Ctpoiuszaat, 1976. — 320 c.

YK 681.121

TPAEKTOPUA OBUXEHUA 3BYKA B YJIbTPA3BYKOBbIX PACXOOOMEPAX
BOAbI

11 U. Knviuee, M.M. Myxamaoues, E.B. Bacunenko, A.U. Cyrmanoe
(CKTE npu UUTIuJIT AH PY3, Tawl'TY)

B npubnuocenusx mexanuku paccmompena mpaekmopusi 36yKa 6 600e, Osudcywelics 8 mpybe c¢
nepemennol cxopocmoio. Ilposeden anaiu3 ypagueHull O0GUIICEHUS, NOKA3AHO, YMO 6Ce20d MOJICHO NOJYHYUMb
ananumuieckoe Gulpagicenue O0isi OCHOBHLIX NAPAMEMPO8 MPAeKmopuu OBUICEHUSI - Veld Gbllemd U 6peMeHU
NPOXOJHCOCHUSL 38YKA OM UCMOYHUKA 00 NPUEMHUKA, YCMAHOBNEHHbIX HenoodsudcHo. Paspabomana memoouxa
YUCIEHHO20 peuleHUss YpasHeHull 08udceHuss 36yka 68 ceyenuu. Ilokazano, 4mo mpaeKmopus O8UNCEHUS 38YKA
00CMAmMOYHO CNONHCHA U OISl CAYYAs HEPABHOMEPHOU CKOpOCMU 800bl OHA 8ce20a nepecekaem NPAMYI Mexcoy
UCTMOYHUKOM U NPUEMHUKOM.

Bompocsl aHEpTO- W pecypcocOepekeHuss MPHoOpeTaroT B MHpPE Bce OOIBIMyI0 ocTpoty. st
HAIIETo pEeruoHa 3TOT BOMPOC 0COOEHHO Ba)KeH ISl TAKOTO pecypca, Kak MOJUBHAs BOJA.

Kak w3BecTHO, 3HauMWTENbHAas YacTh MOJHUBHOW BOJBI JOCTABJISAETCS C TIOMOIIBIO KPYITHBIX
HAaCOCHBIX CTaHIMH, U KOHTPOJb pacxo/ia BOJIbI ABISETCA aKTyalIbHOU 3a1a4ueil.

OnvH W3 myTed pemeHus 3aadd - 3TO MPUMEHEHHE BPEMS-UMITYJIbCHBIX YIbTPa3BYKOBBIX
pacxonomepoB (YP) Boasl. CtanmonapHsie YP 10CTaTOYHO XOPOIIO OCBOEHBI MPOMBILIUICHHOCTBIO pAla
CTpaH W MIUPOKO TPHUMEHSIOTCS B KOMMYHaJbHOM Xo3siicTBe. OmHako, 3amada WX MPUMEHEHUS Ha
KPYIHBIX HACOCHBIX CTAHIMAX - 3TO B TIEPBYI0 oOuYepellb NPOBEACHHE KOHTPOJIS W KaIHOPOBKH,
YCTAHOBJICHHBIX Ha KPYIHBIX CTAHIUAX CTAIIMOHAPHBIX MAaHOMETPHYECKHX PacXOAOMepoB Bonbl. T.e.
HEOOXOJMMBI HaKIJIaJIHbIe TIepeHoCHbIe Y P. Yka3zannreie TpeOoBaHug Kk YP TpeOyroT u Oonee meTtaabHOTO
aHaJM3a BOMPOCOB KamuOpoBkm camux YP. B wactHOCTH, oOmpeaeneHHs HMX TaKWX OCHOBHBIX
XapaKTEePUCTHK, KaK «yTOJ BBIJIETa» 3BYKa 0L M BpeMs t MPOXOXKISHHUS 3ByKa OT HCTOYHUKA JI0 IPHEMHHKA
MIPU JBIKCHUU 3BYKa MO0 XOAY ABUXEHUS BOAHI (t;) U mpu npoTuBoxoe (t;) (cm. puc. 1.)

Lens HacTosIICH PabOTHI - ONPEACIICHIE YKa3aHHBIX TapaMeTPOB JIBH)KCHHUS 3BYKa OT HCTOYHUKA
10 TIPUEMHHUKA.

DTy 3amady I YIbTPa3BYKOBBIX BOJIH MOKHO pacCcMaTPUBATh B MPUOIMIKEHHUSIX MeXaHUKH [1],
T.e. paccMaTpuBaTh JABWUKCHUE 3BYKAa KaK [BIDKCHHME IIapa, JBIDKYIIETOCS O€3 COMPOTHUBICHHS U
nmeromero codcreennyr (C) u mepenocHyio (V) ckopoctu (cm. puc.l). Ha puc. 1. A, b - Toukm
pacIioiioKeHusT Ha CTeHKax TpyObl uctouHuka (A) u mpuemuuka (B); o - «yrom BbUIeTa» 3ByKa M3
WCTOYHHMKA, TaKOH, NpH KOTOPOM IIPH JAaHHBIX IapaMeTpax CKOPOCTH 3ByKa M BOJBI 3BYK (miap),



BBIIIEAIINN U3 TOYKHA A, monaaaeT B Touky b; B - yrom mexay npsamoit Ab u nepueHAuKyIsipoM K OCU
TpYOBI; S — TpaeKTOpHUS BIKEHUS 3BYKa U3 TOUYKH A B TOUKy b.

B 3amaue wucnonp3ytorcs crnenyromme cuctembl koopauHat (CK): CKp — cBsizama c
pacupeneneHneM CKOpocTed B MOTOKe, KOTOpbIi oObiuHO cumMmeTpudeH, CK; — cBs3aHa ¢ Toukoil A ¢
HaIpaBIEHUSMH OCEH 1O MOTOKY W MepreHInuKyIsipHa MoToky U CKap — CBs3aHa ¢ MpsAMON U3 TOYKH A B
touky b. — OX mo AB, u coorBeTcTBeHHO Y — nepueHauKyIsapHa Ab.

B CK,p, mpoekuny cyMMapHO#l CKOpOCTH OyIyT paBHBI

Vx = C*cosa + V*sinf3 (D)
Vy = C*sina. - Vg*cosp 2)

Vi YT

——.___-f_._._.—_‘-\_“‘*-.___.-—""'"-

v
A ! *X1. X1
i N
| DR ] N\

Puc. 1 - Cxema x onpedenenuto mpaekmopuu 08UdNCeHUs YibmpaseyKa 6 800e 8 MeXaHU4eCKOM NPUOIUICeHUU

N3 (1) u (2) cnenyet, 9T0 KOoOopaAuHATH nBUXKyIIerocs tena B CKag X 1 Y paBHBI

X=J;det=j(C*cosa+VB*sinﬁ)-dt 3)

t
_ _ *oing — V. * .
Y—J.OVYdt—J.(C sina —V, cosﬂ) dt 4
[Ipuuem, ecnu Teno u3 Touku A monaaaet B Touky b, To B Touke b nomkno 66116 X =L u Y =0u
t = t;. Taxxe, yuntsiBas, 4To C MOCTOSTHHO, TO OKOHYATENbHO (3) U (4) MOXKeM 3amucath B BUIE

X = C*coso*t; + [Vg*sinpdt = L (5)

V = C*sina*t; - [Vg*cospdt =0 (6)

[Ipu sTOM W3 mpoeknuu CKOPOCTH 3BykKa Ha och OX; HEMOCPEACTBEHHO IOIyYaeM BpeMs
MIPOXOXKIEHUS 3BYKa U3 TOUKUA A B TOUKY b 1Mo X0y IBUKEHUS BOJIBI

t;= D/C*cos(B-a.) (7
CoOTBETCTBEHHO, MPH JIBIXKEHUH 3BYKa IO TPOTUBOXOJY C YIIIOM BBIJIETA Y MOXKEM 3aIKcaTh
t,= D/C*cos(B+y) (8

T.x. ckopocTh BozbI V B 00IIeM cilydae IMepeMeHHa, T.e. ABJIsAeTca HeKoTopon (yHkmueit X;, To
JUTS aHanu3a uHTerpaioB (5) u (6) caenaem 3aMeHy IEPEMEHHBIX MO opMyIie, aHAIOTHYHOH (7)

dt= dx,/C*cos(pB-a) )
WA TIOJTY 9UM
X = (1/cos(B-a))*[cosa* D + sinB*J(VB/C)dxl] (10)



Y = (1/cos(B-a))*[sina*D - cosB*I(VB/C)dXB] (11)

B (10) u (11) npenenst uHTerpUpoBaHus u3MeHs0Tcs yxe oT 0 mo D. PaccmoTpum mpumepsl,
KOT'/Ia CKOPOCTh TIOCTOSIHHA U paclpejesieHa Mo napadoandeckoMy 3aK0HY.

Jnst cnydas mocTossHHON ckopoctH, u3 (11) ciaemyer, 9To Ha BCeM MYTH OT TOYKH A 10 Touku b,
yieH [sina*D - cosB*J(VB/C)dXE] paBeH HYIIO, WM TOYKA JBIXKETCS MO MPSIMOM U O OmpenenseTcs u3
ypaBHEHUSA

C*sina - cosp*Vg =0 (12)
Hnst caydas, korna Vg pacupelneicHo Mo mapadoauvyeckoMy 3aKOHY OTHOCHUTEIBHO OCH TPYOBI,
mwin, B CK;
Vi = Vp*(1- (X5 - R )/R)%) (13)

31ech V,, — MakCUMalbHasi CKOPOCTh Ha ocu TPyOwl m X; m3MmeHsercs B mpexenax ot 0 mo D.
HoacraBnss (13) B (10) u (11) u 6eps uaTErpas, MoxydaeM st TOUKH b

X =(1/ cos(B-a))*D {cosa + (2/3)(V,/C) sinp} =L (14)

Y = (1/ cos(B-a))*D{sina. —(2/3)*(V/C)*cosp} =0 (15)

Wtak, npu cCHUMMETPHUYHOM MapabOIUIECKOM pacipe/ieIEHUH CKOPOCTeH B MIOTOKE yTroj BbUIETa O
TeJIa OTHOCUTENIBHO NpsiMOil AbB ompenensieTcst U3 ypaBHEHHUS

sina, =(2/3)*(V,/C)*cosf (16)

AHanu3 ABUXKEHUS Tela MpU MPOTUBOXOJE IMOKA3BIBAET, YTO Y = O, WJIU YIroJl BBUIETA IIPHU
MPOTHBOXOJAE OyIeT paBeH yIiIy BbUIeTa Mo xomy. Ha puc. 2 mokasaHa TpaeKTOpHs IBMKEHUS Tela IO
XOIy IJIsl CiIydasl mapaboInYecKoro pacupelneseHUus CKOPOCTel, IpuieM TPAaeKTOpHUs OMpeesiach u3
YUCIIEHHOTO perieHus ypaBueHuit (10) u (11).

0,018 —isad
X ] \
0,012 f N
0,006 \ i
0,000 A A u
> -0,006 /
‘ \ /
-0,012 y
- b
-0,018 \\-J

0002040608101214
X, M

Puc. 2 - Tpaexmopus 0gudicenus 36yKa 8 MEXAHUYECKOM NPUOUdICEHUU, 05l NAPABOIUYECKO20 PACHPedesieHUs
0
cKopocmu 08udicerust 600vl 6 mpybe, ona D = Imu =45

[TomydeHHBIE 3aBUCHUMOCTH MOTYT OBITH HCIOJB30BaHBl NPHU KaJlUOpPOBKE YIBTPa3BYKOBBIX
pacxogoMepoB.
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MEPONPUATUA NO OBECNEYEHUIO BESONACHOCTU
MEXAOYPEYEHCKOIo BOAOXPAHUIULLA

E. Kypoanoaes, C.E. Kypoanoaes
(KK @unuan HUHUBII npu THHUM)

HecmoTpss Ha HE3HAYUTENbHYIO TIIYOMHY MEXIYypEeudeHCOKIO0 BOJOXPAHIUIMINA, OHO HWMEET
OoJbIIIOE 3HAYEHWE IS JEIbTOBOM YacTH, TaK KaK W3 HETO MHUTAeTCs BOAOW Bcs MyliHakckas 30Ha,
Pr16aunit 1 MyiiHakckuii 3anuBbl, JlymManakckas cucrema o3ep v Jp.

[Ipr TpoeKTHPOBAaHUN KOMILIEKCA COOPYXEHUH MEXTypedeHCKOT0 BOJOXPaHUIUINA OBIIO
pa3paboTaHO HECKOJIBKO BapHaHTOB BhIOOpa BHUIOB W KOHCTPYKIHUI, HO, HECMOTPsI Ha 3TO, B HACTOSIIEE
BpeMs He oOecrieueHa 0e30MMacHOCTh AKCILTyaTallii 3TOro BojgoeMa. J[o cerogHsnrHero AHS HE HAWIEHO
TEXHUYECKOTO PEIICHHs TI0 CTPOUTENBCTBY Bo1OCOPOCHOTO perynsTopa, pacCiuTaHHOTO Ha PacXo]l BOABI
360 M’/c, BOKOBOrO BOJOCINBA M APYTHX COOPYKEHHIl, KOTOpbIe OyayT 0OecednBaTh 0IrOBEYHOCTD H
TEXHUYECKYIO HaJleKHOCTh DKCIUTyaTallud. B CBS3M ¢ HE3aKOHYEHHOCTHIO OCHOBHBIX T'MIPOTEXHHUECKUX
COOPYKEHHI €KEr0THO CO3JaeTCsl KPUTHUYECKAsi CUTYallds W CBSI3aHHBIN C 3THM BBIHYXIACHHBIA MPOPHIB
CEBEPHOU TaMOBI.

[Ipu coBpeMEHHOM TEXHHYECKOM YPOBHE BOJOXO3SHCTBEHHBIX O0OBEKTOB (TOJIOBHBIE COOPYKEHUS
KaHaJIOB, BOJIOBBIMTYCKH, €CTECTBEHHBIE MTPOPHIBHL U JIp.) O€3aBapUifHBIA CYMMAapHBIH MOMYCK BOJBI Yepe3
MeskaypedeHckoe BoIoXpaHuIniie He npessimaet 300—350 v’/c.

MexIypedeHcKoe BOJOXpAHWINIIE, KaK OCHOBHAsl PETYNHPYIOMAs €MKOCTb IS OCTaJbHBIX
BOJOEMOB, HAXOAMUTCS B aBApHIIHOM COCTOSHHH H, KOTJa Pacxoi BOAbl mpessimaer 400—450 m’/c B
ctBope KeI3pumkap, BO3HUKAET HEOOXOJMMOCTh OCYIIIECTBIICHHS cOpoca depe3 ceBepHyIo n1aMOy.

OcHogHble cudpasudeckue xapaxmepucmuku MexcoypeuencKkozo 6000XpaAHUTUULA

B 3aBucMMOCTH OT BOAHOCTH Tofa IUIOINAAb BOAOXpaHWIHIIa Konebnercs oT 1,0 (ManoBoaHbIE
ronael), no 34,0 Teic. ra (MHOTOBOAHBIE TOAbI). MCTOYHMKOM Al HAETaNbHOH OLEHKH OCHOBHBIX
THAPABINYECKUX XapaKTEePUCTHK MEXIypeueHCKOro BOJOXPaHWIMINA IOCIYXHIW Pe3yJlbTaThl
npoBeneHHol cbeMku MecTHocTH HHO «Dxo Ilpmapanse» u Kapakanmakckoro ¢umuana HIIO
«CAHUUMPH». Ha ocHOBe 3THX MaTepuanoB Oblja COCTAaBIICHA KapTa M300aT U MO HEel ke OINpeaesieHbl
COOTBETCTBYIOIME IUIOIIAAN U 0OBEMBI BOJBI U1 Pa3IMYHBIX TOPU30HTOB (puc. 1, 2).

Ha ocnoBe »Tux MaTepuanoB OBLIM yCTaHOBJIECHBI OOBEMBlI BOJOXPAHWIHINA IMPU Pa3TUIHBIX
OTMETKaX:

56,0 M BC — 110,0 M M’
57,0 M BC — 140,0 M M’
57,5 M BC — 150,0 mn M’

BennunHny HOpMaNbHOTO SKCIUTYaTallUOHHOTO TOPU30HTA Ha COBPEMEHHBIH YPOBEHb IIPH OTMETKE
namMOs1 58,0—58,5 M MOXHO IPHHUMATh paBHOU 57,4 M (ITOCIEe NOBEIEHUS OTMETKH 1aMOBI 10 TPOEKTHBIX
59,0 M TOpU30HT BOJBI MOXKHO HMOJHATE 110 57,5-58,0 ™).

Ha mepBoM 3Tame MOXHO CYMTaTh, YTO HET HEOOXOIMMOCTH CTPOUTEIhCTBa BomocOpocHOro
COOPYXXEHHs, TaK KaKk OHO TMPAaKTHYECKH 3HAYUMON POJIM B PETYIUPOBAHHH BOJHOTO peXHMa
MexaypedeHCKOTO BOJOXpaHWINIA HE WUTpaeT (3TH CPelcTBa HEOOXOJUMO TPAaTHUTh Ha HapallnBaHUE
BoxoBoro BogocimBa).

IlepBoouepeqHbIe MEePONIPUATHSI B 30He MeXXIypeueHCKOr0 BOJOXPAHUIUIIA:

1. OTHOBPEMEHHO CO CTPOUTEIHCTBOM BOKOBOTO BOMOXpaHWIHINA (€T0 CTPOUTEIHCTBO OyIeT
mmthes  1,5-2,0 roma) HeoOXoAMMO TMPOM3BECTH pacuiupeHue pycia ll-mpopeseit u moBect HxX
CYyMMAapHYIO MPOITYCKHYIO CII0CO6HOCTH 10 450 M*/c. TIpi 3TOM, Helb3s JOMyCKaTh yrIyOIeH e AHA STHX
MPOKOTOB HUXke 56,0 M (yBemWYeHHEe WX MPOIYCKHOW CIOCOOHOCTH HEOOXOJMMO OCYIIECTBIISTH ITyTEM
pacIIupeHus pycia).

2. [IpousBecTn PEKOHCTPYKIMIO pycia KaHama [JaBMSICO W yBEIWYUTH €r0 MPOITYCKHYIO
CIIOCOGHOCTH 110 44 M°/c (10 POEKTHBIX pa3MepoB). XOTs rOOBHOE COOPYKEHHE paccuuTaHo Ha 44 m’/c
¥ HaxOJIWUTCA B XOpPOIIEM TEXHHYECKOM COCTOSHHH, CaMO PYyCII0 KaHajla He MPOIyCKaeT pacxo] BOJBI
Gonpure 1012 m’/c. Ilocie pPeKOHCTPYKIMH TOSBHTCS BO3MOXKHOCTh YBETHYHTH I10Aa4y BOIBI B
MyiiHaKCKUH 3aJIUB U, CIEAOBATEIIBHO, YBEIUYUTh 00BEM MOJIE3HO UCITOJIB3yEMOU BOJIBI.



3. YBeIMUNTh NPOMYCKHYIO CIOCOOHOCTh BOAOBBIIYCKHOIO COOpYXeHMs U3 Pribaubero 3anusa u,

TEM CaMbIM, 00ECIIEYUTh CUCTEMATHYECKYIO T10/]ady BOJIbI B KaHal MapuHKHH y3sK.

Brrmenepeunciennble Tpu Buaa padoT He TpeOyroT OosbIINX 3aTpaT (B OCHOBHOM, 3TO 3€MIISHBIE

paboThl), HO UX 3aBEpIICHHE MAeT BO3MOXHOCTHh YBEIWUYEHHUS BEIMYHHBI COpOca BOABI M3 €MKOCTH 0
3
600-650 M /c.

[

Eoxonoit
Boaocum ¥ = 56.00

B A

Anm g

TR

Puc. 1 — ITnan Mescoypeuencrkoeo 6000xpanunuma 8 u3006amax

J | | | | | | I | -— — (&, ThIC.TA |

), ThiC. T2
000 200 400 600 800 10,00 1200 1400 1600 1800 2000 2200 2400 2600 2800 30,00 32,00 3900

0 10 20 30 40 50 60 70 30 90 100 110

T T T 1V, M. 0
120 130 140 150°

Puc. 2 — Kpuevte 3asucumocmu V=f(H) u w=f(H) Mecoypeuenckozo godoxpanunuwa



OcCHOBHBIE MEpONPUATHS M MNPEAJIOKEHUs MO BBHIOOPY MapaMeTpoB M OYEPEIHOCTb
CTPOUTEIHCTBA:

a) BBIOOP OCHOBHBIX MapaMeTPOB KOMILIeKca MeXIypedeHCKOr0 BOAOXPaHUIHIIA.

HopMmanbHBIM 3KCIIyaTallMOHHBIM TOPU30HTOM BOABI B BOJOXPAHMWIHIIE MOXHO IPUHUMATh
oTMeTKy 57,4 M, a mociie 3aBepuieHUs paboT MO PEKOHCTPYKIUH nam0 a0 oTMeTkH 59,0 M MOXHO
YBEIUYUTh HamoJHeHue 10 58,0 M (XOTs 3TO OIMAacHO).

B nacrosmee Bpems oTMeTkH Aam0b HaxoxasTcs Ha ypoHe 58,3-58,5 m. IlombeM ypoBHS BOIHI B
BOAOXpaHWINIIE BbllIEe 57,4 M IPEACTABISAET ONPEAEICHHYIO OMACHOCTh, CBA3aHHYIO C IIPOPBIBOM J1aM0,
a, camMoe TJaBHOE, B OJTHUX YCJIOBHUSAX CHJIBHO YBEIUYMBAETCA pacxo] BOABl Ha HCIapeHHE U
TpaHCTIUpAIHIO (32 CYeT MeNKOBOAHOW yacTth). Iloatomy Ha mepmox Ommxaiimmx 10—15 met oTMmeTKy
TFOPU30HTA BOJBI B BOAOXPAHMINIIE PABHYIO 57,4 M MOKHO IPUHUMATh 32 ONTUMAJIBHYIO.

OtMmeTky mopora bokoBoro BojoCiIMBa HEOOXOAWMO NpPHUHUMATh paBHOW 56,0 M, ucxonda u3
CIENYIOINX cOOOpakeHUH:

1. YBenuuMBaeTCs NPOMyCKHAs CIOCOOHOCTh BojocmuBa 10 1670 M’/c (Ha OTMeTKe mopora
57,0 M e BelMYHHA He peBbImacT 650 M°/c).

2.B xkakoii-To cremeHu Oyner oOecnedyeHa O€30HaCHOCTh CHUCTEMBI COOpPYKEHHUH Ha
MexIypedeHCKOM BOIOXPaHUIIHIIE.

3. Ilpu sToM nocTuraercs 3HaUMTENbHOE CHIDKEHHE Hamopa (Iepenaj) BEpXHEro M HUXKHEro
O0be)OB U, COOTBETCTBEHHO, CHM)KCHHE CKOPOCTH TEUCHHUs, TEM CaMbIM OOecrednBaeTcsi 0e30MacHOCTb
pa3MbIBa HIDKHETO Obeda.

4. B ciiygae HEOOXOAMMOCTH HapamuBaHUs BBICOTHI Mopora bokoBoro BomocimBa Beime 56,0 M,
MOXHO HCTIOJIb30BaTh OTJAENbHBIE, CheMHbIe OETOHHBIE OJIOKH.

0) mpoBeJeHNE CTPOUTEILHBIX Pa0dOT B 30HE MeXAypeueHCKOTO BOIOXPaHIIUIIA.

B HacTosimee Bpems epBOOYECPEIHBIM MEPONIPHUATHEM, HAMEUaeMbIM B 30HE BOJOXPAHWINIIA Ha
[IEPBOM JTame, SBJSETCS yBEIMYEHHE IIPOIYCKHOM CHOCOOHOCTH KOMIIJIEKCAa BOJOBBIITYCKHBIX
COOPYKCHHI H 00BEKTOB KaK:

- 3aBepIIEHUE CTPOUTEILCTBA bokoBoro Bogocnuaa;

- pacmupenue pycia II-mpopeseit;

- PEeKOHCTPYKIHMS pycia KaHana [71aBMsco U, TEM CaMbIM, YBEJIHMUYEHHE PacXxo/a BOJbI B HEM JI0
44 v*/c;

- YBEIMYEHUE BOAOBBIIYCKHOM criocoOHOCTH Phi0aubero 3anmBa U, COOTBETCTBEHHO, TIOBBIIICHUE
II0JJa4 BOJIbI B pyClO KaHasia MapuHKHH Y34K.

OTU 4YeThIpe MEPONpPUATUS [HOJDKHBl CTaTh NPUOPUTETHHIMH OOBEKTaMH TIEpPBOrO dTama
cTpouTenscTBa. Ha BTOpOM 3Tame HEOOXOAMMO MPHUCTYHNUTh K PEKOHCTPYKLHMH CEBEPHOH M BOCTOYHOM
naM0 ¢ TOBeACHUEM MX OTMETOK 110 ypoBHA 59,0 M. be3 3aBepieHus mepBoro drama, T.¢. 6€3 yBeIHICHUS
BOJIOBBIITYCKHON CITOCOOHOCTH BBIIIETIEPEUUCICHHBIX OOBEKTOB PEKOHCTPYKLHS HE HAaCT OXKHAAEMBIX
pe3ynbTaToB.

YK 631.672.33

CO30AHUE MAIJbIX NNOKAJIbHbIX BOOOEMOB
B PECNYBJINKE KAPAKAJNTMAKCTAH

E. Kypoanoaes, O.10. Kapumoea, C.E. Kypoanoaes
(KK ¢unuan HUHUUBII npu THHUM)

B cmamve paccmampusaemes 603MONCHOCHb CO30AHUSL MATLIX (PEPMEPCKUX 8000EMO8, NPEOHAZHAYEHHBLX
Kak 0151 HAKONJIeHUsi 00bl, MAK U 051 UCNONIb308AHUsL 8 KaUecmee eMKoCcmell 01 pazeedenus pulovl U OHOAMpbL.

B 1950-1960 ronsl B mpeaenax opoumiaéMold TEPPUTOPUU CYILIECTBOBAJIM MHOTOBOJHBIEC O3EPHBIE
cucteMbl HeOomnbioil emkocTH. C OAHOH CTOPOHBI, OHM CUUTAIMCh 3KOJOTHYECKHUMH OOBEKTaMH,
MPUTOHBIMHE JJIsI pa3BeIeHUs] phIOBI U OHAATPHI, O cBoel (ropoii u dhayHOH, a ¢ APyroil CTOPOHBI, OHH
SIBJISTTUCH TIOJIE3HBIMH €MKOCTSIMU [UISI HAKOTJICHHS BOJBI, KOTOPYIO B IOCIEIYIOIIEM MOXXHO OBLIO
MIOBTOPHO HCIIOJIb30BAaTh [UIsl OPOLICHHUS B ciydae HeXBAaTKM BoAbl. OOHAKO B HACTOAILIEE BpeMs
OOJIBIIMHCTBO 3TUX BOJOEMOB CTAIH BOJAOIMPHUEMHHKAMHU ISl cOpoca KOJUIEKTOPHBIX BOJ, a 3HAYUTENIbHAs



WX YacTh, B CBSI3M C OTCYTCTBHEM BOJBI, IIONPOCTY BBIcOXJia. Hambornee KpymHBIE W TIOCTOSHHO
NIEeHCTBYIONME 03epa, Takue Kak Asizkana, AK4akyib, KapaTepeH, TUTalOTCA, B OCHOBHOM, KOJIJIEKTOPHON
BoJ0M. M3 Bcex KpymHBIX 03ep TOJBKO 03epo JayTkyns, muomansio 4390 ra, sBiasercs NPeCHOBOAHBIM,
MATAOIIAMCS U3 UPPUTAIIMOHHBIX KaHAIOB. VIMEIOTCS TaKk)Ke BOJOEMBI, CYIIECTBYIOIINE B TEUEHNE BCETO
BETETAIMOHHOTO TEpHoaa, IIomans KoTopbix Kojednercs oT 400 mo 1000 ra. BombIIMHCTBO W3 ITUX
03€p MUTAIOTCS 3a CUET KOJIJIEKTOPHOTO CTOKA, OCTAJIbHbIE MHOTOUYUCIIEHHBIE 03€epa, Iomaasio ot 10 1o
200 ra, B OCHOBHOM MEIKOBOJHBIE, OOJIbIIAs YACTh KOTOPBIX BHICHIXAET B MAJOBOIHBIE TOIBI.

BonpmMHCTBO KpPYyMHBIX 03€p, COXPAaHUBIIMXCS B HACTOSIIEE BpEMs, HMEIOT CIEAYyIOIIHe
0COOEHHOCTH, B TOW MJIM MHOM CTENEHU 3aTPyAHSIONINE OTOOP BOJBI U3 HUX:

- OHH pACTOJOKEHBl B XBOCTOBBIX YacTSAX HWPPUTAIMOHHBIX KaHAJIOB, T.e. 3a TpeaeilamMu
OpOIIIaeMBIX 3€MEIIb;

-3TH BOJOEMBI PACIOJOKEHBl Ha HHU3KHMX OTMETKax, M CaMOTEKOM H3BJIEeYb M3 HHUX BOJAY Ha
opoIlllaeMbl€ MIOMAAN HEBO3ZMOKHO;

- MHOTHE 03€pa, KOTOpbIE MHUTAITCS KOJUIEKTOPHOW BOJOH, MMEIOT BBICOKYIO MHHEPaIU3aIII0
BOJIBI ¥ OOJIBIIMHCTBO U3 HUX HEMPUTOIHBI JIJIsl TOBTOPHOTO HCIIOIB30BAHHS,

- 171 HAIOJHEHHUs 3THUX 03€p OTCYTCTBYET IpecHas BoJa U, B TEXHMUECKOM OTHOIIEHWH, HET
BO3MOKHOCTH €€ TI0/1auu;

- B IeJISIX MTOBTOPHOTO WCIOJNB30BaHUA Tpedyercsa (Tam, rae BO3MOXHO) CTPOUTEIHCTBO HOBBIX
MOABOMSIIIMX M OTBOJSAIIUX UPPUTAIIMOHHBIX KaHAJIOB M HACOCHBIX YCTAaHOBOK;

- IPOUCXOIUT OecTpephIiBHOE KOJeOaHe YPOBHS BOJBI B 3TUX BOJIOEMAX, YTO 3aTPyAHIET OTOOP
BOJBI M3 HUX, T.€. BOSHUKAET BOIPOC, CBSI3aHHBIN C IKCITyaTaleil HACOCHBIX YCTaHOBOK.

O4YeBUIHBIM CTAHOBHUTCS TOT (DAKT, YTO B HACTOsIICe BpeMs 00ECIIEUUTh HOPMAJIBHBIA PEXKHUM
00JBIIUX 03ep, IIOoNIAaab KOTOphIX mpeBbimaer 500 ra, kak mo o0beMy MOJAaBaeMOil BOJBI, TaK U TO
Ka4eCcTBY HE MPEACTABISICTCS BO3MOKHBIM. ClieoBaTeIbHO, BO3HUKACT HEOOXOAMMOCTh CTPOUTEIHCTBA
MaJTbIX JIOKAJIbHBIX BOJOEMOB Ha TEPPUTOPUU OPOIIAEMBIX 3€MEITb.

OCHOBHBIM Ha3HAUYEHHEM JTHUX BOIJOEMOB SBISIETCS CO3JAaHHE 3aIllacOB BOABI B MHOTOBOJHEIE
rOJbl WX B HEBETE€TAIMOHHBIN MEPUO, KOT/Ia MMCIOTCS B HAIMYUU M3JIMINKH MIPECHOM BoAbl. Takxke 3TH
BOJIOEMBI MOKHO HCITOJIb30BaTh B KAYECTBE MPYIOBBIX X03SUCTB /I Pa3BeJACHHS PhIObI U OHIATPHI.

Marnasi eMKOCTb-HaKOMUTENb MOKHA UMETh MUHUMAIbHBIA pasmep miomanu 60x400, 60x600,
HO C MaKCHManibHOH riaybmmoii 5-6 M u o6bemom 130,0-200,0 tic. Mv° (puc. 1). Ilpu sTOM
00€eCIeunBaOTCs SKOHOMHMSI TIJIOMIAIU 3epKaja BOJAbl U MHUHMMYM 3aTpaT Ha UCHapeHHe. DTH BOJOCMBI
MOXHO HMCIIOJb30BaTh KaK HAKOTUTEIIM BOJIBI I [IOBTOPHOTO MCIIOJIB30BaHUS, T.€. Ui OPOIICHUS, TaK H,
OJTHOBPEMEHHO, JUIsl pa3Be/ICHUS PhIObI U OHJATPHI.
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[Tpu coBMemeHNH X B KauecTBE MPYJOBOTO XO3SHCTBA, C OJHOW CTOPOHBI OTICINISETCS MOJIOTHIMA
Oeper u OCyIIEeCTBIACTCS 1MOCaIKa TPOCTHUKA IS HATyJIbHOW 30HBI. Takue eMKOCTH MOKHO pearn30BaTh
JUTSL OJTHOTO WJIM HECKOJIBKUX 00BEAMHHUBINUXCS (PepMEPCKUX XO3SIHCTB.

OCHOBHOH LIENBIO CTPOUTENBCTBA TAKUX MAJBIX BOJOEMOB SBJISCTCS MOKPBHITHE ASPHUIIUTA BOJHI B
KPUTHYECKHE Nepuoasl (MaJOBOJHBIE TOABI) M obOecredeHue BOAOH 1 M 2 MOJMBOB 3a OJHOPAa30BOE
HamoHeHne. OJHOPA30BOE HAMONHEHHE TakHX eMKocTeld oObemoM 130,0-150,0 Thic.M® MoOKeT
o0ecnevnTh OpolIeHre XJIOMYaTHUKA B MaJlOBOJHBIE TObl Ha tuiomanu 85-100 ra. B MHOTrOBOIHEIE TOJIBI
9TH €MKOCTH MOTYT OBITh HCIIOJI30BaHBI B BHJE NMPYAOB Ui pa3BEICHUS PBHIOBI U OHIATPHI, a IIPH
HEOOXOIUMOCTH MOTYT CTaTh JOTOJHUTEIHHBIM HCTOYHUKOM, KOTOPBIH CMOXET 00eCcIIednTh BOJOH elle
50-60 ra oBorme-6ax4yeBbIX KyJbTyp. JKenarenbHO Takhe €MKOCTH CTPOUTH A KaXJI0To (epMepcKoTo
XO03SHCTBa B OT/IEIBHOCTH (€CIIH €CTh TaKas BO3MOXKHOCTB).

Ha mecuaHbIX TpyHTax C TIIyOOKHMM 3aJIeTaHHEM YpPOBHSI TPYHTOBBIX BOJ B IIENSAX CHIDKCHHS
BEPTHKAIBHON (QUIBTpaMu HEOOXOJUMO CO3/1aTh TIIMHHUCTHIA PAacTBOP 1O BCEMY MEPUMETPY E€MKOCTH-
HaKOMUTEIIS.

Ha Trepputopun ceBepHbIX paiioHoB PecnyOmmku Kapakanmakcran wuMeeTcss peaibHas
BO3MOXXHOCTh OPTaHHW3aLUN CTPOUTEIHCTBA TAKUX IKCIEPUMEHTAIBHBIX MaJIbIX EMKOCTEI-HAaKOIUTENEH.

JIUTEPATYPA:

1. Bomoembr Hu3oBbeB Amynapeu / bapxanckosa .M., [TaBnoBckas JI.IL.u np. — Hykyc, 1963.

2. Kyp6au6aes E.K. [Ipobnema Apana u [Ipuapanss // Matepuansl MexayHapOIHOTO CEMHUHApa
«Oxonornyeckue (HakTopel U 30pOBbE MaTepu/peOeHKa B peruoHe ApallbCKOTO KpH3Hca». - TalllKeHT:
®damn, 2001.

YK 631.621

BbIEOP ONTUMAIBbHOW rMYBUHBbI 3ANIEFAHUA YPOBHA NPYHTOBbIX BOJ HA
OPOLWLAEMBIX 3EMNAX PECMYBJINKUA KAPAKAJINAKCTAH

E. Kypoanoaes, C. Kypoanoaes
(KK @uruan HUHMUBII npu THHUM)

B cmamoe anGO()}ZmC}Z pe3yibmamabl uccnedo8anuil. no 8bl60py ONnMUMAlIbHO20 NOJIOHCEHUS YPOBHA
2PpYyHMmMoeBblx 606, 06667’!611146(170“4620 nojy4erHue 6blCOKUX ypoatcaes npu HAuUMeHbUWuUx sampamax 600HbIX pecypcos.

AHanu3 MHOTOJIETHHX MaTepHalOB IO YPOBHIO 3alleTaHUs TPYHTOBBIX BOJ TOKa3bIBaeT, YTO B
1950— 1955 roapl ypoBeHb TPYHTOBBIX BOJI HAXOJWICS TIyOOKO OT moBepxHOCTH 3emin (10-12 meTpoB).
B mocnenyromue roasl OCBOGHHE HOBBIX 3€MEJIb, B CBOIO OYEPE/b, NPUBEIO K IIOCTCIEHHOMY IOIbEMY
YPOBHSI TPYHTOBBIX BOjA. OCHOBHONW NHPHYMHON TaKOro IMoAbeMa SBISAJICS HM30BITOYHBIN BOI03a00D,
pocturaromuit 20 ThIC. M® Ha yAeNbHbI TeKTap IIOMANY U HEIOCTATOYHOCTh MIM BOOBINE OTCYTCTBHE
KOJUIEKTOpHO-ApeHaxkHbIX cucteM. K mepuony 1965-1970 ronoB ypoBeHb I'PYHTOBBIX BOJ HOJHSUIICS IO
KpUTHUYECKOTO ypoBHs U gocturan 1,20-1,50 M 0T mOBEpXHOCTU 3eMJIU, TEM CaMbIM aKTUBHO Y4acTBOBaJ
B MOYBOOOPA30BaTEIBLHOM IIpOIleCCe, BBHI3BIBasl 3acojicHHE 3eMenb. [IpakTuuecku, OIM3Koe 3aneraHue
YPOBHS TPYHTOBBIX BOJI MPOAOKAIOCH JunTensHoe Bpems ¢ 1980 mo 2012 rr. (puc. 1).

C HacTymIeHneM mepruoaa MaiaoBoaHbIX JeT (¢ 2000 roma), ¥ 3a cUeT COKpAIICHUS MOCTYIICHUS
BOJBI HA €IMHHUIY TUIOIIAJN IPOU30ILI0 MOBCEMECTHOE MOHMKEHUE YPOBHS TPYHTOBBIX BoJ. Kak BuaHO
u3 puc. 1, B ManoBoansie 2000-2002 rr. ypoBeHb 'PYHTOBBIX BOJ MOHU3MICA 10 4,5-5,5 METPOB U 3TO, B
CBOIO OY€pE/b, CO3/1AJI0 ONpPEAEICHHbIE TPYAHOCTH B CBSI3U C UCCYLIEHHEM BEPXHETO CJI0S MOYBBHI.

C npyroif CTOpOHBI, cOTJIacHO ['oCyapcTBEHHOH NMporpaMMe IO YIy4IIEHHI0 MEITHOPATUBHOTO
COCTOSIHUS OpOILAEMBIX 3eMelb, HaunHas ¢ 2007 roaa, ObITH OcylIecTBIEHB! OoJbIINEe 00BEMBI PaboT 1O
PEKOHCTPYKIMH KOJIJIGKTOPOB KaK MEXpPalOHHBIX, TaK W BHYTPUXO3SHCTBEHHBIX. B pe3ynbrare
OCYIIECTBICHHUS 3THX PabOT MPOM3OLUIO MOBCEMECTHOE IIOHHXEHHE YPOBHSA IPYHTOBBIX BoI. Jlaxke B
MHOTOBOJIHbIE TOABI YPOBEHb I'PYHTOBBIX BOJ HE MOJHUMAJICS 10 KPUTHIECKOTO YPOBHSL.

B cBs3M ¢ MOHMW)XEHHEM YPOBHS T'PYHTOBBIX BOJ HHMXKE KPUTHYECKOW OTMeTKH (Ooisiee 3 M) B
OTJIENBbHBIX pailoHaX BO3ZHUKAJIN ONpee/eHHbIE TPYIHOCTH, CBSI3aHHBIE C PE3KUM CHIDKEHUEM BJIa’KHOCTH



BepxHero cijosi mouBbl. Korja ypoBeHb TpYHTOBBIX BOJ Haxoduics B mpenenax 1,5-1,6 meTpoB ot
MMOBEPXHOCTH TOYBHI, pacteHrne moutu 50 % Biaru mosydano U3 TPYHTOBBIX BOJ, XOTS NPU 3TOM U
MPOUCXOAWIO CE30HHOE HAKOIUICHUE COJeH, KOTOphbIe €XETOJHO VYIAIsSId IyTeM MpPOBEICHUS
MIPOMBIBHBIX TIOJTUBOB.
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Puc. I-I'pagpux xonebanus cpeOHemecauHbIX YypOSHell epYHMOo8bix 800 3a nepuod 1980-2012 200v1 no Pecnybauxe
Kapaxannaxcman

OOBIYHO CBSI3b MEXKIY BOJOMOTPEOJICHHEM PACTEHHWH W YpPOBHEM 3ajieTaHUs TPYHTOBBIX BOJ
MOJKHO BBIPa3uTh depe3 KodDPUIIUEeHT MOANMUTEIBAHUS (0ly),

Tne: A » - ACIIapeHue U3 IPYHTOBBIX BOI; M) — HCIapSIEMOCTb.

HOpMy BO,Z[OHOTpe6J'I€HI/I$I C YUYCTOM HNOAIMUTBIBAHUA KOpH€06I/ITa€MOF0 CJIOSI TTOYB I'PYHTOBBIMHU
BOJaMH IIPpU 3TOM MOYXKHO OIIPEACIUTH 110 BBIPAXKCHUIO!:

MO = Man

I'me: M — HOpMa BogronioTpelieHust 0e3 yueTa MOAUTHIBAHHUS.

Ha ocHOBaHWMM OTBITHBIX JaHHBIX IIPOBOJUMEBIX Ha TEPPUTOPHUHU OPOIIAEMBIX 3eMellb PecmyOnruku
Kapakanmakcran nccnenoBaHuii ObUIH COCTaBIICHBI KpuBEIe 3aBucuMoctu M = f(H) (puc. 2).

Kax BugHO M3 puc. 2, 111 HOpMalbHOH pabOTHl MEXaHU3MOB IPH MPOBEJACHUH arPOTEXHUYECKUX
MEPONPUATHUN CUUTAETCS ONTUMAIbHBIM MOAJEPKAHUE YPOBHS I'PYHTOBBIX BOJ B mpexaenax 140-145 cm
OT TTOBEPXHOCTH MOYBHI. [Ipu Takoit riryOuHe 3aeranus TPYHTOBBIX BOJI BEITMYNHA OPOCHTEILHON HOPMBI
xosenercs B mpegenax 3500-4200 M*/ra, 4TO COOTBETCTBYET COBPEMEHHBIM YCIOBHSM.

Be3ycnoBHO, Mpu MOHMXEHUM YPOBHS TPYHTOBBIX BOJ B MaJOBOJIHBIE TOJBI M B TMEPCHEKTHBE
OylleT CHHUXaThCsA JOJEBOC Y4YacTHE TPYHTOBBIX BOJ B BOJOMOTPEOJICHUM CEIbCKOXO035AHCTBEHHBIX
KYJBbTYp U, COOTBETCTBEHHO, IOTPEOyeTCs 1Mojja4ya JOMOJIHUTEILHOTO 00beMa BOIbI.

Ha ocHOBaHWM MHOTONIETHUX JaHHBIX KOJeOaHUS ypPOBHsS TPYHTOBBIX BOJ OBLI ompeneicH
XapakTep HW3MEHEHHsS YPOBHS TPYHTOBBIX BOA B TOABl Pa3sNUYHONW BogooOecmedeHHocTH. [lo »THM
JIAaHHBIM CaMbIM MHOTOBOJHBIM okasancs 2010 r., romom cpeaneit BonoodecneuennoctH sBisuicsa 2009 r.,
a manoBogHeiM — 2001 1. (32 mepuox 2000-2012 rr.). B Tabn. 1 nmpuBeneHbl NaHHBIE H3MEHEHUS YPOBHS
TPYHTOBBIX BOJI B TOJIBI Pa3IMYHON BOJO0OECTIEUEHHOCTH.
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Puc. 2 — H3menenue opocumenvholi HOpmMbl Npu pa3TUdHbIX 3HAYEHUAX YPOBHA 2DYHMOBbIX 800

Tabnuna 1 — Vi3MeHeHne ypoBHs TPYHTOBBIX BOJ B TOJbI PA3IMYHON BOZOOOECIIEYCHHOCTH

Cpenneronosoii VI'B, VI'B 3a Bereraiuio, cM Paszuuia, m
Ilokazarenu Sl
oM B oM o CPE.TOI. 3a Berer.
B,/B, B,/Bs
Mmuorosoassiii (B;) 2010 r. 221 000 210 000 000 000
CpenneBoanslii (B,) 2009 r. 286 65 277 67 1,29 1,31
Manosoansrii (B3) 2001 T. 357 136,0 336 126,0 1,61 1,60

Kax BunHO u3 Tabmn. 1, 3a BereTallnOHHBINA MEpHO B MHOTOBOHBIE TOABl YPOBEHb I'PYHTOBBIX BOJ
nepxkancs Ha ypoHe 210 cMm, B roapl cpelHeld BOJOOOSCIEYCHHOCTH OH CHIDKAlca Ha 67 cM, a B
MaJloBOJIHBIE TOMBI 10 126 cM. Takoe MOHMKEHHE YPOBHS TPYHTOBBIX BOJ B CBOIO OYepe/lb MPUBOIUT K
YBEITUYEHUIO OPOCUTENBHBIX HOpM. [Ipm 3ToM, ¢ yueTtom Qaktopa KoiiebaHWS yPOBHS TPYHTOBBIX BOJ
NpUXOJUTCH BHOCHUTH COOTBCTCTBYIOIIUEC KOB(i)(i)I/IHI/IeHTI)I K BCIIMYHUHC OPOCUTCIIBHBIX HOpM
(OTHOCHUTENBHO K CPEJHEH BOIOOOCCIICUEHHOCTH):

- TOZIBI cpeiHel BOT000OECICUeHHOCTH 0,00
- MHOT'OBOJIHBIE TOBI 0,76
- MAJIOBOJHBIE TOAbI 1,21

OpnHako B MaJOBOJHBIE TO/BI YBEINYMBATh BEIUYMHY OPOCUTEIHHON HOPMBI C YUETOM MOIPAaBKH
paBHOW 1,21 He mpenacraBisieTcss BO3MOXKHBIM. PelieHme 3TOTro BOMpoca MOXKET OBITh OCYIIECTBICHO
IyTEM CO3[aHUS HCKYCCTBEHHOTO MOAINOpa KOJUIEKTOPOB BTOPOTO M TPETHETO MOpsIKa, oOecrednBasd,
TE€M CaMbIM, IOJBEM YPOBHS TPYHTOBBIX BOJ.

Jist 3Tor0 HEOOXOIMMO BHECTH TIONMPABKH B MPOEKT PEKOHCTPYKIHH KOJUIEKTOPOB C YUYETOM
BBIIIIEN3IOKEHHBIX TIOJIOKEHW. DTO, B CBOIO OdYEpenhb, AaeT BO3MOXKHOCTh SKOHOMHH KAIUTATHHBIX
BJIO)KEHMH, pacxoJyeMbIX B HACTOSIIEe BpeMs Ha PEKOHCTPYKILHIO KOJIJIEKTOPOB, WU COKpAIlIeHHUS
BEJIMYMHBI YACIBHOTO BOJ03a00pa Ha EAMHNLLY TUTOMIAIH.

JIMTEPATYPA:

1. Opomaemoe 3emnenenue. — Tamkent: Y3bekucran,1965.

2. Bonpocel opomeHuss B Hu3oBbAX Amy-Jlapeu: Tpynsl Apano—Kacnuiickol KOMIUIEKCHOM
skcreaumu. — M., 1956.

3. EpxoB H.C., Mneun H.M. Menuopanus 3emens. — M., 1991.
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UCNOJIb3OBAHWE KONNEKTOPHbLIX BOA ANnA O6BOAHEHNA MACTBULLHO-
CEHOKOCHbIX YTrOAuUN B AENIbTE PEKN AMYOAPBU

E. Kypoanoaes, C.E. Kypoanoaes, O.10. Kapumosa
(KK @uruan HUUUBII npu THHUM)

Obvem KOMIeKMOPHO-0OPEHANCHBIX 800 8 Oa2ONPpUsimHble 200bl 8 HU306bIX peku Amyoapvu oocmuzaem 6
ki’ 6 200. Dmu 600bI MOICHO UCNONBL306aMb KAK 0Nl NPOMBIEKU CUTLHO 3ACONEHHbIX 3eMeNb, MAK U N5l 06600HEHUs.
nacmoOUHO-CeHOKOCHbLX Y200Ull.

B cmamuve npugeoenvi mpebosarnus k 600e, npumensiemMou 0 pa3IuyHbIX yeaell (60Cnpousso0cmeo pulovl,
paszsedeHue OHOampwl, COXpAHeHue MPOCMHUKOBLIX 3apociell U m.o.)

Ipusedena rauecmeeHHas XAPAKMEPUCMUKA COBPEMEHHO20 COCMOSAHUSL KOLIEKMOPHbIX 600 8 200bl
PA3IUYHOU 800000eCnedeHHOCU.

Janvl npeonodicenusi no UCNONLIOGAHUIO KOJIEKMOPHO-OPEHANCHBIX 800 Olsl OPOULeHUsT NACMOUUHO-
CEHOKOCHBIX Y200Uill, d MAKINICe N0 HEOOXOOUMOCIMU UX AKKYMYISAYUU 8 eCTEeCMBEHHbIX U UCKYCCHBEHHBIX 6000EMAX.

Ilpusedena cxemamuueckas xapma pauoHupoganusi cegepnoil 30Hvl Pecnybauxu Kapaxainaxcman no
NpUcoOHOCMU KOJIEKMOPHBIX 800 HA OpouieHue u 00800HeHUe 03ep.

Bonmpmiyto TEpCHEeKTHBY HMMEET HCIOJb30BaHHE KOJJICKTOPHBIX BOJ JUIi  OOBOIHEHUS
PACIIONIOKEHHBIX HAa TPAHUIIE OPOIIAEMBIX 3EMENIb MACTOUIIHO-CEHOKOCHBIX Yroaui. DTO BO3MOXKHO
IyTEM CO3/IaHHs UCKYCCTBEHHOTO IMOJIOpa B KOHIEBBIX y9acTKaX KOJUIEKTOPOB (3a MpeneiaMu BIUSHUS
OpOIIIaeMBIX 3eMeIb), a 3TH BOJBI MOKHO HCIIOIB30BAaTh KaK BOAOEMEI ISl pa3Be/IeHUs PbIObI, OHAATPHI U
OpraHU3aIiK 30HbI MACTOUIITHO-CEHOKOCHBIX YTOIUH ).

[lo maHHBIM MHOTOJETHHX ONBITOB W WCCIIENOBAHWNA Il 0OECMEeYeHUs HOPMAalbHOTO Pa3BHTH
pBIOOBOACTBA, OHIATPOBOJCTBA M PACTEHUM (TPOCTHHUKA) HEOOXOMUMBI CIICIYIOIIHNE YCIIOBHS:

a) JUIsS BOCIIPOU3BOJICTBA PHIOKI:

- MuUHepanu3aius Boast 10 5000 mr/i;

- TmyOuHa BOIEI 1,5 M;

- IomycTHUMas MakcUMaibHas 3apactaeMocTs 25-30 %;

- coJiep KaHKe KUCiIopoaa He menee 4—5 O, mr/i;

- pH - 7,0-7.5.

0) 11 pa3BeNCHUS OHIATPHI:

- muHepanuzaius Boasl 1000-3000 mr/i;

- Tmy6una Boger 1,5 — 2,0 Mm;

- konebanue ypoBHs Boasl 30 — 100 cM.

B) IJI COXpPAHCHHS U PAIlMOHATBLHOTO MCIIOIB30BaHUS TPOCTHUKOBEIX 3apOCTEH:

- peryJisipHOe (MJIK pa30BO€) 3aTOIUICHHE;

- muHepanuzaius Boast 3000-20000 mr/m.

B 1miemom, KOJIIEKTOPHBIEC BOABI TaK€ B MAJIOBOTHBIE TOABI MOKHO HCIIOJIH30BATh JJIsl OOBOHEHHUS
03ep M NMAcCTOUIIHO-CEHOKOCHBIX YIOJUW B JCIBTOBON yacTu peku Amynapbu. [[is 3Toro HeoOXoIuMo
CO3JaTh TEXHUYECKUE PEIICHUS JIJISl HAKOIIJICHUS 3TUX BOJI B €CTECTBEHHBIX U MCKYCCTBEHHBIX BOJIOEMaX.

JlanHBIe TIO pacxomaM BOABI, 00beMaM CTOKa M MHUHEpAIH3alW{ KOJJIEKTOPHBIX BOJ IO BCEM
KOJUIGKTOpaM TIOJIyYeHBbl Ha TpaHHIle OpOIIaeMbIX 3eMeNib. HuKe OSTHX CTBOPOB MPaKTHUYECKHU
OTCYTCTBYIOT ILJIOINAU OPOINAeMBIX 3€Meb, H BECh CTOK MOXKET OBITh UCIOJIB30BAH IS HAIMOJIHCHHS
03€p, OpOIICHHS MACTOMIIHO-CEHOKOCHBIX YTOAWH W YaCTUYHO BOJAa cOpachIBAaeTCSd B E€CTECTBEHHBIE
MMOHIKEHUS, CTaphIe Pyclia U Ha OCYIICHHOE THO MOPSI.

[To mannbIM MHOTHX HccinenoBanuil (YcmanoB A.Y., fAky6os X.U., PamazanoB A.P. u ap.) mis
00BOJTHEHUS TTACTOMIIIHO-CEHOKOCHBIX YTOIUI MUHEpaIN3alnus BOAbl HE JOKHA IpeBbsimats 3,5—4,0 r/m.
Jnst 03epHBIX CHCTEM, TaM, TAe Pa3BOOUTCS pbiOa, MPEIBABIAIOTCS Ooyiee JKeCTKHe TpeOoBaHUS, T.C.
MuHepanu3anus 10 2,0 T/ ¥ MOJIHOE OTCYTCTBUE COJICPIKAHUS TSAKEIBIX METaJUIOB, SAO0XUMHUKATOB U
IpYTUX OMOJOTHYECKUX 3arpsI3HCHHIA.

AHanmM3 MHOTOJIETHHX JAaHHBIX 1O KOJJIEKTOPHBIM CTOKaM (MEXpalOHHBIM) IMOKa3bIBaeT, UYTO
Ka4ecTBO BOABI (110 MHHEpAIU3allih) B MHOTOBOJHBIC W TOJABI CPEIHEH BOJHOCTH MOYKHO OTHECTHU K
NPUTOJHBIM IS OOBOJHCHHS MACTOUIIHO-CEHOKOCHBIX yroaui. OpHako TpH HUCHOJB30BaHUU
KOJUIEKTOPHBIX BOJ [iIi OOBOJHEHHUS 03€p, B KOTOPBIX Pa3BOAUTCS pbI0a, HEOOXOIWMO CO31aTh
MIPOTOYHOCTh CO CMELICHUEM C IPECHON BOJIOM.



B macrosmee BpeMs Boasl kpynHbBIX KoiutekTopoB (KC-1, KC-3, KKC) wacTudHO TOBTOPHO
HCTIONB3YIOTCS sl OOBOMHEHUS 03€p M MaCTOUIITHO-CEHOKOCHBIX YTOUM.

Konnexropusie Boabl komnekTopa 'HOKK u KC-4 oTtBoasiTca nanmeko 3a Mpeaeibl OpOIIaeMbIX
3eMellb M cOpachIBalOTCA Ha OCYIIEHHOE ITHO W MECTHBIE MOHMXKEHUsS. B Tabm. 1 mpuBeneHB OCHOBHEIS
XapaKTEePUCTUKU MEKPaOHHBIX KOJUIeKTopoB Peciybnmnku KapakanmakcraH.

Tabmuma 1 — OcHOBHBIE XapaKTEPUCTUKH MEKPAHOHHBIX KOJIJICKTOPOB
(B ronbI cpeHEel BOJOOOCCIICUCHHOCTH)

dakTrueckuii 00beEM CTOKA, MuHepayii3aiys KOJUIEKTOPHBIX BOJ, /11
HaunmeHoBanue 3 - =
TBIC.M BeTreTallMOHHBINA HE BereTaruoOHHbIN
KOJUIEKTOpa .
(cpenHuit) IIEpUOJ IIEpUOJ
KKC 459,11 4,252 3,556
KC-1 242 .4 3,656 4,331
KC-3 1247 4,692 5,444
KC-4 68,95 2,962 2,638
T'TOKK 620,10 2,951 3,412
HUTOI'O: 1515,26

Kak BumHO w3 maHHBIX Tabn. 1, TooBON 00BEM CTOKAa OTBOJUMBIX 3a MPEIEbl OPOIIAEMbBIX
3eMelbh KOJUIEKTOPHBIX BOJ B TOJBI CpeAHEl BOT00OECTIEeUeHHOCTH cocTaBiseT 1515,2 muH M B TOJI.

N3 sToro o0beMa B HacTosmee BpeMms Bech cTok koyutekTopoB KKC, KC-1, KC-3 ucnonp3yercs
JUIs OOBOJHEHHUS O3€PHBIX CHUCTEM, a 4YacTh CTOKa cOpachiBaeTCs Ha OCYIICHHOE JHO U MECTHBIC
MMOHWKCHUSI U MPAKTHYECKU HE HCIOib3yercs. KolmekTopHble BOILI JIF0O0W MuHepamusanuu (mo 10—
15 1/11) MOXXHO WCIIONB30BAThH JJIT OOBOTHEHHS 03€p M MAaCTOUIITHO-CEHOKOCHBIX YTOIUH, PaCTIOIOKEHHBIX
3a npejenaMu OpolIaeMON 30HBI.

Ha puc. 1 npuBeieHa cxemaTudeckas KapTa pallOHUPOBAHHS CEBEPHON 30HBI PecmyOmuku
KapaxkanmakcraH 1o IpUroJHOCTH KOJUIEKTOPHBIX BOJI HA OPOIICHHE M OOBOJHEHUE 03€P.

B 3akmtoueHre MOKHO OTMETHUTH, 9TO B 30HE (hopMHpoBaHUA cToka (DepraHckas AOIUHA U JIp.)
KOJUIEKTOPHBIE BOJBI HMEIOT CcNa0yl0 MHHEpaJu3alui0 W BIIOJTHE MPUTOAHBI JUISI OPOLICHUS
COJIEYCTOMYMBBIX KYJBTYp (C YCIOBHEM CHUCTEMAaTHYECKON NMPOBEPKHU KauecTBa 3THUX BOJ). B HH30BBAX
pek Amygnapeu u Ceipaapeu (PecnyOmmk Kapakanmakcran, Xope3mckas oOmacte u JlamxoBy3ckuit
Benadar TypKMeHHCTaHa) KOJUIEKTOPHBIE BOIBI MMEIOT BBICOKYI0 MHHEPAIH3AIMI0 M IUIOXO0€ KadecTBO,
MIOATOMY 3TH BOJABI MOYKHO HCITOJIH30BaTh TOJBKO B UCKIIOUYNUTEIBHBIX CIyYasx.

APANBCKOE MOPE

Y¥CNOBHbIE OBO3HAYEHKA:

— e - peka ® o - HACENEeHHDbIe NYHKTbI
—_—— -

kaHanel & - 03epa W NOHWKeHNA
— T — _ - Konnekrtopa
e — v - FPAaHULA pecnybnuK  mm - TMAPOTEXHUYecKne

CcOOpYy>KeHWA
OBO3HAYEHWMA 30H:

] - 20Ha BnaronpuaTHas
Y ANA opolWeHna KonNnekTopHoR BoaoR

[ ]- HeBnaronpuaTHas Ana opoueHus
(MCNONE20BaHHWE TOMNBKD CMeWIHMEAA C NPEeCHOH E0A0H)

- 30Ha GJ'IarOI'IDHHTHaH AnA opoweHKrA
I'IaCTsMLLI,HO—CeHOKOCHbI)( YrOﬂMﬁ W oBBOOHEHKMA oZep

Puc. 1 - Cxemamuueckas kapma pationupoganus cesepHoul 30usl Pecnyonuxu Kapakannaxcman no npueoonocmu



KOJLIEKMOPHbIX 800 Ha opouterue u 06800HeHUe ozep

YK 626.814

PETYNIMPOBAHUE BOAHOIO PEXXUMA MEXOYPEYEHCKOIO
BOOAOXPAHUIULLA

C.E. Kypoanbaes
(KK @unuan HUHUBII npu THHUM)

B 3aBucuMocTH OT CpOKa 3aBEpIICHHS CTPOUTEIHCTBA THAPOTEXHHUECKHX COOPYKEHHUI
peryIupoBaHHe BOAHOTO pexuMa MeXIypedeHCKOro BOAOXPAaHWIMINA MOXHO OCYIIECTBISATH Ha 3-X
YPOBHSIX.

Ilepewiii yposens (cospementoe cocmosnue).

BenuunHa cyMMapHOH BOJOBBIYCKHOW CHOCOOHOCTH THIPOTEXHHYECKUX COOPYKEHHH Ha
MeskaypedeHCKOM BOJOXPAHUIIMINE COCTAaBIsAeT 222 M>/c TIPH OTMETKE FOPH30HTA BOABI 56,6 M, a HpH
KPHUTHYECKOH OTMeTKe (57,4 M) oHa Bo3pacTaet 10 358 m'/c.

IIpy MOCTYIUIEHMH PacXoja BOABI Yepe3 THAPocTBOp Kbisunmkap B mpenenax 360400 m/c (u3
HuX 60 M’/c 3a6upaer KaszaxmapbHHCKM MPOTOK) OCHOBHYIO JOJIO PACXOAa BOABI MOXHO IIPOIYCKATh
gepes Il-mpopesn (Tadm. 1).

Tabmuma 1 — Pacuer BOIOBBIITYCKHOHM CITOCOOHOCTH BOJOBHIITY CKHBIX COOPYKECHHUH U3
MexypedeHCKOT0 BOJOXPAHIUININA IPH TIOJTHOM €T0 HalmoJHEeHu:d — 57,4 M

x5 2~ 1 ypoBeHb (coBpeMeHHOE ITocrne pekoHCTPYKIMK
E S Em\; cocrosame axT., M/c ) ¥ CTPOHTEITHCT-BA, M /C
S Q « + o
OOBEKTHI = E 2 E‘ Sy Jlernmii TTpumeyanue
5 2% 5 PEXUM IPU PEXUM IpH I m
§ % 3 % OTMETKe OTMeTKe YPOBEHb YpoBeHD
25 56,6 M 574 M
Kastan Tmagmsico 440 120 180 440 440 | Tlocie yBeMTieHIS pONyCHOIf
crioco6HocTH KaH. I maBmsico
[locne yBenmmueHus: NpoImyCcKHOM
K Mapurcs 130 400 50,0 50,0 50,0 CIIOCOBHOCTH 3 3UTHE
Pr16aunii
[I-npope3u - 128,0 210,0 450,0 450,0 Iocne ourctku
IIpopbB Thiikan
V35K 1 MeJIKue - 40,0 80,0 100,0 100,0 [Tyrem camopa3zmbiBa
BOJIOBBIITYCKH
BokoBoit BogocnmB - - - 1670,0 He 3aBepmien
UTOI'O: 4470 220,0 358,0 644,0 2310,0

Bmopoii ypogensv - mociie peKOHCTPYKIIMU KaHaia [7maBMsco ¢ JAOBEJIEHHEM pacxoja BOJBI /10
44 v/c u ounctku Il-mpopeseil ¢ yBeIMUEHHEM HX CYyMMAapHOTO pacxoga Boiel 10 450 m’/c. Iocre
3aBEpIICHHUs] J3TUX O00BEeMOB paboT (3TO, B OCHOBHOM, 3€MIISHBIE pa0OThl) MOXHO JOBECTH
BOJIOBBIITYCKHYIO CIIOCOOHOCTh MekKIypedeHCKOro BOIOXpaHIInIa 10 644 M'/c.

Tpemuii ypoeens - 3TO TMOITHOE 3aBEpIIEHHE CTPOUTEIHCTBA bOKOBOTO BOJOCTNBA, paCCUUTAHHOTO
Ha 1670 M3/C, JIOBEJICHHUE, TEM CaMbIM, BEIUYUHBI CyMMapHOro pacxoga o 2310 M/c.

PacueT perynnpoBaHus eMKOCTH MOXHO OCYIIECTBUTh B JBa 3Tana. [lepBrlil - 3TO HamoJHEHUE
BOJIOXPAHWIHIIA 0 OTMETKH 56,0, ¢ KOTOpOo¥l HaumHAIOT JelcTBOBaTh bokoBol BogociuB u ll-mpopesw,
o6bem cooTBercTByeT 120 MimH M’. BTOpOil 3Tam - HAmMOTHEHHE MEXAy OTMeTKaMu 56,0-57,4 M ¢
o6beMoM 10 150 mumH M.

Yemanosnenue epemenu nanonnenus Meocoypeuenckozo 6000XpaAHUIUWA NPU PASTULHBIX
VPOBHSX
Kak Obu10 OTMEYEHO BBINIE, HA COBPEMEHHOM YpOBHE (TIEpBBHIIl YPOBEHb) 00BHEM MOCTYIIJICHHS B
Yanry BOJOXPAHWIMINA BOABI B pasmepe 360 m°/c (JeTHWHl peXHM) He NpPEACTABISAET OMACHOCTH B
SKCILTyaTalMOHHOM peknMe (Tabum. 1). Ilpu pacxome Bombl paBHOM 360 M’/C BpeMsi HAIOTHEHHS



cocrasisier 8,8 cyTok. IIpn mepexome Ha BTOPOil M TPETHIl ypOBHH, T.C. IIPH BBITyCKe 644 M°/c Bpems
HAITOJTHEHHUSI COOTBETCTBEHHO YMEeHbIaeTcs (Tadim. 2, puc. 1).

Ilpeonooicenus no cmpoumenvcmay bopmosozo odociusa
[lo xapakTepy IJIaHOBOTO PACIOJOXKECHUS U KOHCTPYKTUBHOH OCOOCHHOCTH COOPYKCHHS
BoxoBoO#f BOIOCTHB MOKHO OTHECTH K THUITY ITOJTOILISIEMOT0 BOJIOCIHBA C IIUPOKUM ITOPOTOM.
Bo3moxHO, dYepe3 oIpeaelieHHOE BpeMs, MOCHe CAadd B JKCIUTyaTallio, €CIM TNPOU30HIEeT
pa3sMbIB Ha HUXHEM Obede, To OH OyaeT paboTaTh KaKk HE3aTOILISIEMBIM, HO 3TO KpalHE OMacHO s
camoro BogocnuBa. [loaToMy ero HE0OX0UMO IKCIUTYaTHPOBATH B 3aTOILICHHOM PEKUME.
Ucxons u3 3THX yCIOBHHA, pacdeT BOABI bOpTOBOTO BOMOCIHBA MOKHO OTIPENETUTH IO (popmyre:

0 =o,bh\2g(H,~h)

@, - KO3 PUIHEHT CKOPOCTH h - rny6una BoabI

b - mupuna BogocnuBa H,— Hanop ¢ y4eToM CKOPOCTH MOJX0/1a

PesynapTaThl pacdeToB mokaswiBaioT, 4To Npu b=600 M BemmumHA pacxona BoOAsl mpu h=1,3 m
(57,4 M) cocrasmsier 1670 m’/c, a mpu h=1,0 M (57,0 M), cooTBeTcTBEeHHO, 1015 M'/C.

[Ipu mnomHOM HANOJHEHWH BOJOXPAHIIMIA Ha YpPOBeHb 57,4 M MakcUMallbHas pacdeTHas
BEJIMYMHA Pacxoa BoAbl BogociauBa cocTaBisetr 1600-1670 M/c.

UTo MOKHO OXKHIIATh TIOCJIE CIAaYM B DKCIUTyaTaruio bokoBoro BogocnBa:

1. B mpomecce AmuTenbHOW 3KCIUTyaTanud (MOXET OBITh, Jlaxke 3a KOPOTKHH MPOMEKYTOK
BpEMEHH) Ha HIDKHeM Obede oOpasyeTcs enuHoe pycio TiayOOKOW Bpe3KH, YTO CO3/aeT OIMacHOCTh
pa3pyuIeHus Teaa MIOTHHEI.

2. Ecniu mtaHoBoe 1MosiokeHne BokoBOTO BOJIOC/IMBA OCTAHETCSl HA COBPEMEHHOM YPOBHE, TO MPHU
OONBIINX pPAcXoJaX BOJBI OyneT MPOUCXOJUTh HMHTCHCHBHBIM MPOLECC pa3MbiBa IMPAaBOH CTOPOHEI
pa3naeauTeasHON 1aMOFI.

BOAOXPAHUNKLLE

MEXOYPEYEHCKOE

¥YcnoBHble o6o3HAa4YeHMA:

1 -BopToBOA BOAOCNUWE

2 - PaspenuTenbHan gamba

3 - BocTouyHan pamba

4 - KameHHo-HaBpocHaA NnoTUHAa

Puc. 2 - Bapuanm cmpoumenscmea 6mopo2o Kackadd KAMeHHO-HAOPOCHOU NAOMUHbL

[Ipu BBIOOpPE KOHCTPYKIMH H TEXHHYECKOTO pemieHns bOKOBOTO BOAOCIWBA OCHOBHOE
TpeOOBaHUE - ITO HEAOMYIICHHE OO0pa3oBaHUA CIUHOTO pycia Ha HUXHEM Obede (0COOCHHO, BIOIH
pasmenuTenbHOW naMObl). JlJis 3TOTO HEOOXOIMMO pPAacCMOTPETh BapHaHT CTPOUTEIBCTBA BTOPOTO
Kackajga KaMEHHO-HAOpOCHOW IUIOTHMHBI Ha paccTOSHUH 3-4 KM HHXe bokoBOro BoOmOCIHWBa C
HCTIOJIB30BaHNEM KaMHs U3 MyHHaKCKOTO Kaphepa (puc. 2.).

Takast KOMIIOHOBKA 00ECIICUUT HaJeKHOCTD M JOJITOBEYHOCTHh CaMmoro bokoBoro BomociuBa.
O,I[HaKO CIeaAye€T OTMETHUTH, YTO MECTO PACIOJIOXKCHUA CTPOUTECIILCTBA bokoBoro BomocnmBa
BBI6paHO KpaﬁHe HEYJa4YHO, TaK KaK OHO HaXOJUTCA B 30HC UHTCHCUBHOT'O pa3sMhbIBa.







Tabmmma 2 — Bpemst HanlOJIHEHHSI IPU Pa3INIHBIX YPOBHAX BBITIOJHEHUS BOIOBBIITYCKHBIX COOPY KESHHH

npu H = 56,0 120 man M’
mpu H = 57,4 150 man M°
MCIIAPEHHUE, IIEPBBIH YPOBEHD 25 MIIH M’

Bcero o6beM O6nem Bpems Bpemst HaKOIUICHUS, IPH OTM. Bpemst
[MocTymueHue BOABI | BOJOBBITYCKOB U3 HOCTy%HeHHH’ HAKOILTCHHA, 56,0-57,4 TOIHOTO W3numanit o0beM
53 pexu, e I ST— MJIH M~ CYTKHU CYTKH, TIpU HaIOJHEHHS, BoEL, M/ [Ipumeuanue
vle TIPH OTM. orm. 50,0- MIH. M CYTKH CYTKH TIpH
50,0-56,0 56,0 oT™m. 57,4
1 2 3 4 5 6 7 8 9
1 ypoBenn
300 280 25,92 4,6 1,73 14,5 19,1 20 3aKPBITBIA PEKUM
350 290 30,24 4 5,18 4,8 8.8 60 3aKPBITHIA PEXUM
400 290 34,56 3,5 9,5 2,6 6,1 110 3aKPBITHIA PEKUM
600 300 51,84 2,3 25,92 1 3,3 300 OTKPBITBIA PEeKUM
800 360 69,12 1,7 38,02 0,7 2.4 440 OTKPBITBIA pPEKUM
1000 400 86,4 1,4 51,84 0,5 1,9 600 OTKPBITBIA PEeKUM
1200 400 103,68 1,2 69,12 0,4 1,5 800 OTKPBITHIA peXUM
1400 450 120,96 1 82,08 0,3 1,3 950 OTKPBITBIN pexKUM
1600 450 138,24 0,9 99,36 0,3 1,1 1150 OTKPBITBHIA pPEKUM
1800 500 155,52 0,8 112,32 0,2 1 1300 OTKPBITBIA PEeKUM
2000 500 172,8 0,7 129.,6 0,2 0,9 1500 OTKPBITBIA PEeKUM
2 ypoBeHb
800 644 69,12 1,7 13,48 1,9 3,6 156 OTKPBITHIM peKUM
1000 644 86,4 1,4 30,76 0,8 2,2 356 OTKPBITBIA pPEKUM
1200 644 103,68 1,2 48,04 0,5 1,7 556 OTKPBITBIA PEeKUM
1400 644 120,96 1 65,32 0,4 1,4 756 OTKPBITHIA peXUM
1600 644 138,24 0,9 82,6 0,3 1,2 956 OTKPBITHIA peXUM
1800 644 155,52 0,8 99,88 0,3 1 1156 OTKPBITHIM peKUM
2000 644 172,8 0,7 117,16 0,2 0,9 1356 OTKPBITBIA pEeKUM
3 ypoBeHb
2000 2310 172,8 0,7 29,38 0,9 1,5 340 OTKPBITHIA peXUM
2500 2310 216 0,6 16,42 1,5 2,1 190 OTKPBITHIM peKUM
3000 2310 259,2 0,5 59,62 0,4 0,9 690 OTKPBITHIM peKUM
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Puc. 1 - I'paghux 3asucumocmu t=f(y.Qc)



CHuodiceHue genudUunbl MAKCUMATbHBIX NUKOBLIX PACX0008 NYyMeM CO8MEeCHHO20
Pe2yIuposanus pexrcuma pabomaol KpYnHvlx 6000XPaAHUTULY

MHOTOJICTHUH ONBIT JKCINTyaTallMW KpyHHBIX BomoxpaHwitum (Hypekckoe m TysamyroHcKoe)
MOKAa3bIBa€T, YTO MMEIOIINECS COTJIALIEHUS MO YIPaBICHUIO M PETYJIHPOBAHUIO peXHMa pabOThl, Kak
KPYIHBIX BOJOXPAHUJIHIL, TaK U [0 BCEH AJMHE CaMOH PEKH, MPAKTUIECKH TOTHOCTHIO HE BBIIOIHSIOTCS.
BceaeactBue dero, B OONBIIMHCTBE CiIydaeB, 00a BOMOXpaHWIHINA PadOTAlOT B CBOEM COOCTBECHHOM
pexume HJKCIUTyaTallid. YTpaBiieHWe BOJoW Ha peke Amynapbe co cTropoHl bBO «Amymapbs»
ocyuiecTBisierca 10 Taxuaramckoro ruApoysia.

B wmensx obOecmeueHust mnoTpeOHOCTeH wuppuranuu  TysMylOHCKOe BOJOXpPaHWIHWILIE B
OONBUIMHCTBE CIy4yaeB paboTaeT MpH HAIOJHEHHOM peXuMe (B MHOTOBOJIHBIE TOJIbI) U W3JIMIIHAA BOJA,
MOCTyMNarmass B eMKOCTH, TPAH3UTOM cOpachIBaeTcsl HIKe TaxuaTamcKoro THAPOY3/la W jJajee BCs
Harpy3ka BbIIaZlaeT Ha JoJ0 MexaypedeHckoro Boxoxpanuiauma. [Ipu 3ToM 00JbIIYI0 OMAacCHOCTH
IIPEJICTABISIOT KPATKOCPOUHBIE MUKOBBIE cOpoChl HIbke TysIMylOHCKOro BopoxpaHmiuiia. [lostomy mpu
JKCIUTyaTauu TysAMYyIOHCKOTO BOJOXPAaHMIUIIA HEOOXOAMMO YYECTh COCTOSHHE U MOTPeOHOCTH
JEeNBTOBBIX 03€p, 0COOCHHO MeXIypedeHCKOro BOJOXPaHWIWINA, T.€. HE JOMYCKaTh cOpoca pa3oBBIX
IIUKOBBIX KPATKOCPOUHBIX PACXOJI0B BOJBI HHUXe TaxuaTamckoro ruapoysnia.

Jnst 3Toro HEOOXOAUMO C OlepekeHHeM (C YYeTOM BpEMEHHM J00eraHusi) HauMHaTh BBITYCKaTh
BOAY, CO3laTh CBOOOJIHYIO €MKOCTh M JOOMBAaThCSA TOro, 4TOOBI OB cpe3aH MUK ruaporpada 1o
MaKCHMaJIbHO BO3MOXHBIX HpenenoB (puc. 3). BrimonHeHne Takoro pexuMa JOJKHO BO3JAaratbes Ha
BBO «Amynmapbsa» u Yrpasierne Ty IMyIOHCKOTO BOJOXPAHIIIHIINA.

Q
t; — mporHo3HEIi epuoxn (8 — 10 mHei)

1 - dpakTHIEeCKI
2 - npeanaracehMbIE

T

Puc. 3 — @axmuueckuil u npednrazaemulii pesicumsl pabomut TysamMyIOHCKO20 8000XpaAHUIUWA

[TIytem perynupoBanus pexuma padbotsl Hypekckoro u TysMyIOHCKOTO BOJOXpPaHMWIIMILL
MOXHO CHU3UTh BEJIMYHMHY MHUKOBBIX pacxonoB 10 15 %.

Cmpoumenbcmeo 6peMeHH020 npopuvlea no cyujecmayrouiei oamoe

OTo KpaliHss Mepa, KOTopas [O0JDKHA 00ecrneduTh 0e30MacHOCTh BOJIOXO3SHCTBEHHBIX
00BEKTOB, PACIOJNIOKECHHBIX Ha MEXIypedeHCKOM BoJoXpaHWiHUIIe. (s 3Toro HeoOXoauMo
CO37aTh HMCKYCCTBCHHBIH TPOPBIB B  IIEJIIX MTHOBEHHOTO  OTOPOXKHEHHUS  E€MKOCTH
BOJOXpPAaHUJIUIA TPU MPOXOKIACHUU KPUTHICCKUX MAKCHMAIBHBIX pPacXoJ0B, H TIOCIE
MPOXOXKACHUS BOJHBI €r0 BOCCTAaHOBHUTH. OJTO JeNaeTcss B HCKIIOUUTENbHBIX YCIOBHSIX, B
MHOTOBOJIHEIE TOABI C 00eCIeYeHHOCTRIO BOABI 10 3 %.

YK 621.65



PE3YNbTATbl NCCNEOQOBAHUU MO ONPEAENEHUIO MEXPEMOHTHOIO
CPOKA CNYXbbl ULEHTPOBEXHbIX HACOCOB

M.M. Mamasxiconoe, M.M. Myxammaouee, X.K. Tawumamos, A.A. Xuoupos, C.P. Kypaee
(AnoCXU, TI'TY)

B pesynpTaTe MHTEHCHBHOU SKCIUTyaTalldd BO MHOTHX HACOCHBIX CTAHIUSX MEIHOPAaTHBHOTO
Ha3HA4YCHUS OCHOBHOE HaCOCHO-IHEPreTHIECKOe obopynoBaHue, JIEKTPOTEXHUIECKHE,
KOMMYTAallMOHHBIE, PaTUOpENICHbIEe CHCTEMbl U 3alUThl (PU3MYEeCKH H3HOIIEHBI, MOPAJIBHO YCTapesH,
TPeOYIOT 3aMEHBI 1 MOJICPHU3AIIHH.

Hawnbomnee CIOKHBIM SABIIIETCS BOIPOC O 3aMEHE HACOCHOTO 000pYIOBaHUS, OTPA0OTABIIEr0 CBOM
HOPMAaTHUBHBIN CPOK, HO €€ IPUTOJHOTrO ISl AaNbHEHIIEH dKCIITyaTalluH.

310 TpeOyeT HmpoBeAeHHs CIEHUAIBHBIX HCCIEAOBAHUN IO OMPENEICHHI0 CPOKOB Pa3UYHBIX
PEMOHTHBIX paboT.

MHOTOETHUI OMBIT JKCIUTyaTallid LIEHTPOOEKHBIX HacocoB HacocHbIXx craHiuit (HC)
OpPOCHTEIIbHBIX CHCTEM [I0Ka3aj, YTO MEXKPEMOHTHBIH CPOK CHYKOBl WX HE MPEBBHILIACT OIHOTO
MONMBHOTO ce30HAa. OOHOW W3 OCHOBHBIX TPUYWUH CHUXKEHHUS OKCILTyaTallMOHHBIX IapaMeTpoB
LHEeHTPOOEKHBIX HACOCOB SIBISETCS WHTCHCHBHOE H3HAIMBAHHWE JIOMATOK W YIUIOTHSIOMINX 3a30pPOB
pabodero koyieca B TruapoabpasuBHOW cpexe. g monydeHHs (GakTHUECKOro MaTepHajia B TeUEHHE
MOJIMBHOTO CE€30Ha H3ydajloch W3HAIIMBAaHWE JeTaneld IeHTpoOexHbIx HacocoB J[6300-80 (HC
«lyctmmky) 1 «Myctakmmuk-1» u 200/1-90 (HC «XokabocMoH» AHIMKAHCKOTO BUJIOATA).

XapakTepHble pa3Mepbl JaeTalieil M3MEpSAIUCh MO 3apaHee pPa3MEUEeHHBIM TOYKaM C MOMOIIbIO
CIeLUaTbHO-U3TOTOBIEHHON MHANKATOPHON BUJIKH, IITAHTCHIMPKYJIS U MUKPOMETpa.

Pe3ynbraTtel MEKpOMeTpaxa pabouyux JeTaneil HaCOCOB MOKa3alld, YTO JIOMAcTH paboyero Koieca
10 JUTMHE W3HAIIMBAIOTCS HEPAaBHOMEPHO KaK 10 BeIHYKHE, Tak U o Gopme. Kak BumHO U3 puc. 1, mocne
2680 yacoB pabOTHI HAacCOCa BO BXOJHOW YacTH TONIIMHA U3HOCa cocraBiser 0,3-0,5 MM, a Ha BBIXOJIHOH
4acTH 2,6-2,86 MM, 9TO MOKHO OOBSICHUTH Pe3yJIbTaTOM YBEIWYEHUSI KHHETUIECKON SHEPTHH U MECTHON
KOHIIEHTPAIlMX TBEPJbIX YACTHUIl Ha pabodeil TOBEpXHOCTH JIOMACTH, BCIEACTBHE BO3pACTaHUS BEINYUH
neHTpodexxnorr u KopuonmcoBoit cun mo pamuycy pabodero kosieca. B 30HE BBIXOZHBIX KPOMOK Ha
pabovnx TOBEPXHOCTIX JomacTed Habmojanuch Oonee BBIpAKCHHBIE YTAyOJeHHBIE pPsSAbBl 00po3[
rryouHo mo 1,5 MM, KOTOpBIE SBISIOTCS PE3yIbTATOM CPE3ArOIIero MEHCTBUS TBEPIBIX aOpa3UBHBIX
YacCTHUI, HAXOALIUXCS B BOJE.

BHyTpeHHUE TOBEpXHOCTH IUCKOB pabouero Kojeca TakKe U3HAIIMBAINCH HEPABHOMEPHO KakK IO
pamuycy, Tak ¥ 1o IupuHe KaHana. Hanboxpmmii H3HOC AMCKOB OKa3aics BOIM3U padouell MOBEPXHOCTH
JomnacTtei Ha BeIxone (2,17 mm).

B cnupanbHOM OTBOIAIIEM yCTPOHCTBE MaKCHMAaJbHBIM TMApOaOpa3WBHBIA M3HOC HAOIIOJANCs
10 BCEHl JITMHE Ha €ro CTeHKax, KOTOpble UMEIOT Yelryidaryoe GopMy, CIIOCOOCTBYIONIYIO YBETUICHHIIO
THAPABINIECKOTO CONTPOTHBICHHUS.

3HAYUTENBHOMY H3HOCY MOJBEPTaluCh 3alIUTHBIC BTYJIKH B MECTaX PacIOJ0KEHHS CaJbHUKOB.
W3Hoc 3amuTHBIX BTYJNOK cnocoOctByeT cHmxkenuro KIIJl Hacoca 3a cueT yBenMYEHHUs YTEUYKH BOJBI
4yepe3 CaJbHUKOBBIE YILNIOTHEHUSI.

Bonee cymecTBeHHOEe BIUSHHE Ha CHH)KEHHE pabO4YMX MapaMeTpoB LEHTPOOEKHBIX HACOCOB
OKa3bIBaeT BEJIMYMHA 3a30pa MEKIY YIUIOTHHTEIBHBIM KOJBIOM M HapyKHBIM 00070M IucKa pabodero
koneca. HanbGonpmuit u3HOC padodeil MOBEPXHOCTH YILIOTHUTEIBHOTO KOJIbIIA MMPOUCXOAUT B KOHIEBON
YacTH, KOTOpas MMeeT KaHaBKooOpa3Hyto ¢opMy 1o pamuycy. [lo-Buammomy, mpu BXoze IOTOKa B HETh
MPOUCXOAUT CXKATUE CTPYH, YTO NMPHUBOIUT K YBEIUUECHHUIO BEIMUYHMHBI MECTHON CKOPOCTH U CHI)KCHHIO
JaBJICHHUS A0 KPUTUYECKOTO 3HAa4YeHHs. DTO BBI3bIBaeT oOpa3oBaHHE KaBHTALMOHHBIX KaBepH B 3a30pe,
YTO TPUBOAUT K YCWJICHHIO HHTEHCHBHOCTH HM3HOCA OT COBMECTHOTO BO3JICHCTBHUS KaBUTAIIMOHHO-
abpa3uBHOTO MOTOKA.

Ha puc. 1, 6 mpencraBieHa AWHAMUKA YBEIMYEHHUS YIJIOTHSIOMMX 3a30pOB pabOUYMX KoOJec
neHTpoOekHbIX HacocoB Mapku D6300-80 u 200 D-90. Haubonee WHTEHCHBHOE yBEeIWYEHHUE 3a30pa OT
BO3/ICMCTBUSl KaBUTAIIMOHHO-a0pa3WBHOTO IMIEJIEBOTO IIOTOKAa IPOWUCXOIWT B HadalbHBIE IIEPHOJBI
JKcITyaTanuu. MakcumanbHas BennuyuHa 3a3opa mocie 2000 gacoB paboTsl Hacoca cocraBisieT 3,1-
3,3 MM. YBennueHue 3a30pa MPUBOJUT K CHIDKEHHIO BOJOIOAAYM HACOCOB IO CPABHEHUIO C MPOEKTHOH
BOJIOTIOIaYell B TeUEHHNE BETETAIMOHHOTO IMEPHUOAa CENbX03KYIbTYP.

C yBenmnyeHHWEM KOHCTPYKTHBHBIX 3a30pOB pabOyuX KOJIEC HACOCOB MPOMOPIHUOHAIBHO
YBEIUYMBAETCS yTeYKa KHUAKOCTH, a 3TO YyXYAIIaeT HMX HHEpPreTHdYecKHe IoKa3aTead U IPHUBOIHUT,



COOTBETCTBEHHO, K POCTY J3KCIUTyaTallMOHHBIX3aTpaT. [Ipu ompeneneHHBIX BEMWYMHAX 3a30pa 3aTpaThl
JOCTHUTAIOT TaKOM BEIWYUHBI, YTO HKCIUTyaTalllsl Hacoca CTaHOBUTCA HelelecoobpasHo. [losTomy mpu
OIICHKE Pa00TOCIIOCOOHOCTH HACOCa BaXKHO YCTAaHOBUTH MPENEIbHBIN H3HOC UX feTanei [1, 2].
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Puc. 1 - I'paguku 3a8ucumocmu moawutsl UsHOCA 1onacmel 0m paouyca pabouezo Koieca (a) u 8eauyutsl
VHIOMHAIOWe20 3a30pa ee Om NPoooIHcUmenbHocmu pabomsi (6) yeHmpoobedxicuwvix Hacocog: 1-3-0ns Hacoca
D6300-80 HC «/[ycmauky, 2-0asa Hacoca D6300-80 HC «Mycmayunnuky, 4-0aa nacoca 200 D-90 HC
«Xoorcabocmony.

Y4uThiBas BEAYUIYIO POJIb BEJIMYHMHBI YIIOTHSIONIMX 3a30pOB pabodMx KOJIEC ICHTPOOCSKHBIX
HAacOCOB MpPH CHUXCHUU DHEPreTUYCSCKHMX II0Ka3aTeledl HaMu MPEMIOKEHa METOJMKA OIMpeAeiIcHUs
MEXPEMOHTHOTO CPOKa MX CIYXKObl, OCHOBaHHAs HA TEXHUKO-D)KOHOMHUYECKOM CPABHCHUU BapUAHTOB IO
TIpUBEACHHBIM 3aTpaTaM [3].

-t
KHP:KILS_FQ’g].e.HA (1)
l, Nl 15"y ! Mo

rae Ky - cTouMOCTh 0IHOTO PEMOHTA; t; - MPOIOJKUTENBFHOCTD pabOTHl Hacoca 0 ONpeleICHHON
BEJIMYMHBI M3HOCAa JeTaned, oOpasylomux 3a30pel paboumx Koiec; t, - MPOAOIKUTEIBHOCTD
JKCIIIyaTallid B TEUEHHE roja; e - CTOMMOCTh lKBT.4ac 3yekTposHepruu; H - Hamop Hacoca; qr -
BEJIMYMHA YTEYKH dYepe3 3a30p NpU ONPENEIECHHON MPOAOIKUTENBHOCTH pPaboOTHl ti; My H Mg
cootBercTBeHHO, KIIJI Hacoca u anekrtpoxBuratens; T, - cpeanuii oO0vemubiii KIIJ| nHacoca 3a
OTIpeACIICHHBIN TPOMEKYTOK BpeMeHH A t; 1o - TepBoHadaIbHBIN 00beMHBIH KI1/] Hacoca.

Ha ocHoBe pe3ynbTaToB MpOBEJEHHBIX HATYPHBIX HCCIENOBAaHUN LeHTpoOexxHoro Hacoca 200D-
90 pacyeTHO-3KCIEpUMEHTAIBHBIM IyTEM Mody4eHbl 3aBucumoctd q=f(t) u q=f(s), KkoTopsie
IpelCTaBICHbI Ha puc. 2.

[Tocrme cooTBeTCcTByIOMmEH 00pPaOOTKM AKCIEPUMEHTANBHBIX 3aBucuMocTed q=f(S) m q=f(t),
MOJIyYeHHBIX JiIsl IIeHTpoOexHoro Hacoca 200D- 90, onpeneneHsl 001mue 00bEMBl YTEUEK Uepe3 3a30Pbl
3a BpeM t.

Z‘L‘ ]
i1

ITo popmyme (1) c mOMOIIBIO KOMITBIOTEPHBIX IMPOTPaMMaM IIPOU3BEIIH PACUETHI IT0 OTIPEACICHUTO
NpUBEIEHHBIX 3aTpaT K, 1 Ha OCHOBe pe3yabTaTOB pacueTa OblI cOCcTaBleH rpaQUK, NpeACTaBIEHHBIN Ha
puc. 3.

OkcTpeManbHble 3HaueHus KpuBbIX Ky, =fj(t(+f2(t) Oymyr cooTrBercTBOBaThH >()PEKTHBHOM
MPOJOIDKUTEIBLHOCTH 3KCIUTyaTallud Hacoca M MpeAeNbHO JOMyCTHMOMY paluaibHOMY 3a30py padodero
KoJjeca.

[Ipm sckruTyatanuu B TeYeHWE IIECTH MECAIEB ONTHMAaJbHBIM MEXKPEMOHTHBIA CPOK CITy>XKOBI
ueHTpobexnoro Hacoca 200/1-90 cocraBnsier t,=810 "acoB, mpeneNbHO MOMYyCTUMBIA 3a30p S=1,9 mwm.
3HauuT, 1714 3QPEKTUBHOTO UCTIOIB30BAHUS HACOCA B TEUCHHE ILIECTH MECALEB MOTPEOyeTCss pEMOHT €ro
Jeraneil He MmeHee 3-4 pas.
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Puc. 2 — 3agucumocmu ygenuuenuss ymeuxku om @eautunbl yniomuawwezo 3azopa (1) u npooonicumensrHocmu
axcnayamayuu (2) yeHmpobes’cHo2o Hacoca

K.c,

Thic. eym [ ‘an / /
600 L N_-_._ B Pd
N
400 \‘ : d/_/ >
s60 > /
e " | [ — L ot
P i i

il -
560 720 1080 1440 1800 T uac

Puc. 3 — I'paghux 03 onpedenenus meircpeMOHMHO20 CPOKA CAYHCObL YeHMPODEAHCHO20 HACOCA

[Tpumedanue: U ONPEIEICHUS ONTHMAIBHOTO MEKPEMOHTHOTO CPOKaA CITYKOBI IEHTPOOEIKHBIX
HACOCOB JIPYTUX MapOK pacdyeTHO-IKCIIEPUMEHTAIBEHBIM CIIOCOOOM CIIEAYET MOIYYHTh 3aBUCUMOCTH
q=f(s) u q=f(t) ans gaHHON Mapku Hacoca.

[TockonbKy B TeueHHUE MOJUBHOTO CE30HA HEIENeco00pa3HO MPOBOIUTE PEMOHTHBIE PAOOTHI, IS
YBEIUYEHUSI MEKPEMOHTHOTO CPOKa CITy>KOBI HACOCOB ClIe[yeT pa3paboTaTh peKOMEHIAINU MO BEIOOPY
PEXKUMOB UX pa6OTI)I, YIY4YIICHUIO KOHCTPYKTHBHBLIX J3JICMCHTOB, IMPUMCHCHHIO H3HOCOCTOMKHX
MaTepHaJoB JIJIsl H3TOTOBIIEHUS AETajeil 1 COBPEMEHHBIE METO/1a UX BOCCTAHOBIICHUSI.
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OBLUMPCOW OAPECU KNUPFOKINAPUHMU EMUPUITULLAOAH CAKJIALL BA TOLL-
LWAFANTNAPHU OKULWUIMHU KAMAUTUPULL

C.A. Mamamos, @.H. Hopazumos, K.X. Axbéaposa
(TUMH xowuoaeu UCMHUTH)

Obwupcoii 0apécunune y3aHu, KUPLOKIApU 6a axoau sAwawl Xyo0yonapu epiapuHuHe HGUIUWMUHU, MOUl-
Wagan OKUWY XOIAMUHY KUECUT MAXAUIU 64 OTOUHU OTUW TMAOOUPAapU.

Actions are offered on base of the analysis hydraulic parameter on prevention of the erosion gravel-
pebble by flow of the riverbed yard Obshirsoy, its coast and located on them populated points.

Ha ocnoge ananusza eudpasiuyeckvlx napamempos npeonrazarmcs Meponpusmus no npeoomepaujeHuro

Pasmvlea 2pasutino-2aieyHuUKo8blM HOMoKom pycia peku Obwupcoll, eé bepez08 U pPACNONONCEHHLIX HA HUX
HaceleHHbIX NYHKMO8.

O6mmpcoit napécy HUMIAOMUTUHUHT KaTTalUTH, CEN-TOIIKWH CYBIAPUHHUHT COMUP OYIWINM Ba
napé€ KUPFOFMHUHT TPYHTH Te3 IOBUJIYBYAHIWTH OWIIaH XapakTepiiaHaau. byHWHT okmbatnma mapé €H-
OarvpJapvHUHT EMHUPWIMIIN o3ara KenuO, nap€ ¥y3aHu ¥3 WYHaNUIIMHM Y3rapTHpagd Ba gapé
KUPFOKJIApH SKUHHUJATA axOJH SIall >KOWJIapw, SKWH MalJOHIApH, CyB XYKaluTH O00BEeKTIapuiaa ep
KYydKuIapu maigo Oymamn Xampaa nap€ Y3aHUHWHT TOII-IIAFajra TYJIWUIIN XOAUCacH Py Oepamu.
Hatmxaga emupunran napé€ KUpPFOKIapW Ba Tomra TYdaran npapé€ y3aHu OpKalu CyB OuiaH
TabMUHJIAHAIUTAH CYFOPUII MalJIOHIApy CYB TABMUHOTHUTA KaTTa 3apap eTKa3aIu.

[ysauar yuyn OOmupcoil KUPFOKJIAPUHN €MUPHIINNIAAH acpalll, aCoCaH Nap&HUHT aXOJH SIIamt
JKoMitapura SKWH KUPFOKJIApUHU FOBIUIMO KETHINWHHW OJAWHW ONWII MyXuM Basudamapman Oupu
caHaJau.

OO6mmpcoit napécu XaB3aCHHUHT TyOUIa XapakaT KITYBYH OKH3UKIAPHUHT aCOCHI KHCMHU HHPUK
3appaiv TOIII Ba MarajuuIapjaan uoopar. bynaai Wupuk Yrdamiam oKH3UKIapHU XapakaTra KeJITHpPa OJUTIT
Y4YH CyB OKUMUHUHT TE3JIHIHd XaM KaTTta Oynaau. Karra Te3nuk OunaH XapakaTiiaHyBYHM TOII-IIaFajuiap
KaTTa Ky4ra 3ra Oyiaau Ba cOd Y3aHH, KUPFOKJIAPHHN EMUPHIUIIN Ba Oy3unumura onu6b kenamau. [llaran-
TONIAp acOoCaH TYFPW YM3HUKIM Xapakatiaa Oyiaaw, aipuM XoJulapia, sS’bHU HOMPHU3MATHK Y3aHJapia
yIapHUHT XapakaTh OUp KHPFOKIaH OOIllKa KUPFOKKa Kapal® HyHanraH OYiauImM XamM MyMKHH. Toii-
[IaFaJIHUHT XapaKaTH YHUHT FOKOPM Ba MAaCTKW KHCMJIApUra OKMMHHUHI KapaMa-Kapiid HyHairaH
KYHJIaJIaHT TE3JIMKJIapH TabCUP KWIUIIN OKHOAaTHIa KaHa TyOua Ba aillaHMa KypuHHIIAA OYIaan.

Tangxkuxor mompacuma OOmmpcoil mapécuma nmap€HuUHT TyOW Ba KHPFOKJIAPWHH IOBHIWIIHAAH
Talkapy, napé TyYOMHHMHI 4YyKypJiallu0 KeTraHauru cababiu napéra skuH OYiaraH CyB XaB3alapujaH
OyJIOK CYBIApUHHUHT Nap€ KUPFOKJIapHUIaH CH3WINO YWKHUINA XaM Ky3aTwiau. byHpmaii xoamcamap coit
KUPFOKJIAPWHY IOBUJIUIIY Ba YHUHT YIIHPUIAO TYyIIUIIUTa cabad 0y IMoKaa.

OOGmuUPCONHUHT HUIIAOIUTH FOKOpU OYITaHauru cababmmu okuM TyOuIa Xapakat KujaaéTrad TOII-
marajujgap Y3aHHUHT sSHaJa SMUPWIUIIN Ba YHHHI YyKypJallWIiura, Oy TONI-IIarajuiap COWHHUHT KyHu
KUCMUJA HUFUITUIINTA OHO KEeNHIN aHUKJIaH]TH.

KysatyBnap HaTtmxkanapura kypa coil TyOuaa »oinamrad TOUUIAPHUHT AuamMeTpu 1 cM f1aH 25 cm
HU TalTKWI KAJIITH.

Cys capdu 30 M’/c 6ynranzaa, cyBHunr 1.0 M° 1a 0KaéTraH Tom-Iaranau MHKIopH 0,06 TaIKui
sramu. lllyHra acocaH coiman OWp CyTKa HaBOMHIA OKMM OujaH Oupra OKHO YTraH TOII-IIaFaTHU
MUKIOPH Kyhumaruda Oyiamgu:

O-pu-t=30-0,06-86400 =161355 v’
t=86400 - (1 cyTka)
1 =0,06 - xucob 6yitnua
Q=30 m’/c

ByHgaun KypuHUG TypubIuKy, OHp CyTKaa COWIaH OKKAH CYBHHHT MHKIopu 2 592 000 M 6¥ica,

myHaad 161 355 M’ HHU TOII-IIAFa] TAITKHJI KUWJIaIu.

Arappa coiinan 120 M/c MUKIOpHUIa cyB yTaérran Oyica, OUp cyTKaga COMAaH Kylnaarunya TOLI-
maraj oku0 yranu:

Q- u-t=120-0,10-86400 = 1084717 m’



CoifiaH OKKaH CyBHHHI MHKIOpDH Omp cyTkama 10368 000 M’ Tamkmn Kuiuca, MIyHIZAH
1 084 717 M° Tom-1maranaan uGopar.

Baxxapunran xuco6-xkutobnap O0mupcoit fapécu KUPFOKIapu THAPABIUK IMapaMeTpIapuHU OKHUM
MUKJ0opura OOFIMK pPaBUILAA Y3rapUIUIapUHHU aHUKJIAI HMKOHUATUHY spatau (1 sxangsan).

1 sxagBan - O6mmpcoit napécuaa OKUM MUKIOpHUTa Kapad YHUHT THAPaBIUK apaMeTpiapuHu Ba
TOII-IIIaFaJl MUKJIOPUHU Y3rapuiiu

Cys Oxum Oxkum OKuM Tour-marajgauHar Bup cyTtkana coliman oxub
capdpu, Q, | KCHIIUTH, YYKYpPJIUTH, TE3JIUTH, V, IBYS CyBJaru YTaauran Toul-1araiapHUHT

M/c B, M H, ™ m/c MHUKJIODPH, L MUKIOPH, M’

10 7,2 0,43 2,78 0,04 31 634

20 9,2 0,58 3,39 0,04 62 556

30 12,5 0,63 3,55 0,06 161 355

60 17,7 0,79 4,14 0,08 391 570

80 18,4 0,93 4,62 0,09 650 220

120 22,6 1,06 5,05 0,10 1084 717

Tom-marayuiapHy XapakaTrra KeITHUPYBUM TE3NHMKJIAPHHM aHUKJIAIga EMUIIKOK OyiMarad TOLI-
marajyyiap ydyH, SbHH KaTTa XaXMJIH TOF kuHcinapu yuyH L[.E. MupuxynaBa TeHriamacu OpKaiu
aHUKJam MyMKHH. By TeHrnama Kydugaru KypuHHIITa 5Ta:

8,8-H 2-g-m 3
=[1 N (ro=7)-d m
O (g y j YT (ro=7)

By epna: m — ui mapouTHHU XUCOOTa OIyBYH KO3()PULUUEHT; Ny — 3YpUKUIT KO3PPULHUEHTH; Y, Ba Yo — OKUM
TapKUOMIArH TOII-IIAFATHUHT Ba CyBHHHT HHCOHMil ormpmuru, krK/cm’; d — OKHM TapkmOHmars ToI-
HIaFaTHUHT JuaMeTpu, M; H — OKMM CyBUHHMHT 9yKypiurH, M (2->xaaBai).

2 xaznBan - O0mupcoit napécuga OKUM MHKAOPHTra Kapald YHUHT THAPABIUK MapaMeTpiapuHU Ba
TOILI-IIAaFaJIJIAPHU XapaKaTra KeJITUPYBYH TE3MHKIApH

Cys Hapénaru Hapénaru Hapénaru oxum Te3nury, v, | JHapéaaru tom-maraaiapHu
OKHUM OKHUM Mm/c XapaKaTJaHTHPYBYH TE3JIHK
Cap(b;/l’ Q, KeHraury, B, | uykypmauru, H, d=0,15m d=0,15m
M/c d=0,1 m yuyHn d=0,1 M yuyH

M M Y4YH Y4yH
10 7,2 0,43 2,78 2,91 3,08 3,42
20 10,2 0,55 3,24 3,39 3,27 3,66
22 10,7 0,56 3,31 3,47 3,30 3,69
30 12,5 0,63 3,55 3,71 3,39 3,80
36 13,7 0,66 3,70 3,87 3,44 3,86
60 17,7 0,79 4,14 4,33 3,58 4,04
80 20,4 0,87 4,42 4,62 3,67 4,14
120 25,0 0,99 4,83 5,05 3,78 4,28

Obmupcoit napécuna xoinamran nuamerpu d=0,1 M OynTraH TOUI-MIaFajUTApHU OKUM CYB capdu
Q=22 M’/c nan omranna Ba d=0,15 M 6¥1ran Tom-marasIapHu OKUM CyB capu Q=36 M’/c 1an omrasaa
KUHMHYMIINKIIAPCU3 XapaKaTra KeITHpaaH.

Mynnaii xkunmu6, OOmupcoli napécMHUHT TyOWHU Ba KUPFOKJIAPWHHU IOBWJIMIIM acOCaH Cell-
TOIIKWH CyBJapu yTraH nmaiTiapaa cogup Oynmoxaa. By malitimapaa coliHuHTr cyB capdu 120 M’/cex ra
€TMOKJA.

XO03UpTrH BaKTHa Cel CYBIAPWHHUHT OKWINMK HATHXKACHIa COMHWHT Oom KucMuma >HU 20-25 M,
qyKypaur# aca 1-1,5 m y3an naiigo 6ynran. by y3aHHN COMHUHT oXHMpHUTaya 1aBOM ITTHPUII OpPKaJIH CEl
CYBJIADMHHM YTKa3aJWraH KaHal KypuWIl, YHUHT TyOM Ba KUPFOKJIapuHH OeToH €KMW Toml OuiaH
MyCTaxKaMJall MyMKHH. Y3aH arpo(ura JapaxTiap YTKAasWIl HATHKACHIA COMHHHT V3aHH Ba
KUPFOKJIAPUHU eMUPUINIIIAH acpall MyMKHH.

By ycynnman Tamkapu COWHUHT y3yHacu Oyimaé xap 500 m na, OGamanmnmuru 3,0 M OYyiran
3anpyniap Kypull XaM COMIard OKUM HUIIAOJUTHHU KaMalTHPHUII OPKajd Cel CyBIAPUHUHT TE3IUTHHU
KaMaWTHpHIITa 00 KeJlaau. byHWHT HaTmkacuaa coil TyOMHUHT IOBUIUIIHN TYXTAaTHIAIH.

ColfHMHT uyanm KUPFOFUAA >KOMNAITaH axonu Typap xoinapuau Ba PaproHa-Cox aBTOMOOWI
Hynura Kapa®d eMupuiaub KeTa&éTraH KUPFOFMHU IOBMWIIMINAAH acpall ydyH Oy KUPFOKHU IOBMIAaéTraH



JKOMITapura SpuUM 3anpyiap KypHIll OpKajdu cakyiad KOJWII MyMKHH. SIpuM 3ampy/jap coliaru CyBHUHT
WyHanmumura Kapad MabiyM Oypuak OCTHIA KypIJIaJu Ba CEJl CYBIAPUHHUHT HYHATUIITUHN KapaMa-KapIimu
TOMOHTA HYHaITUPaIU.
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SKUHITAPHU CYFOPULL MEBEPJIAPUHU AHUKTALLAOA
®AOHUHI CROPWAT METOOUKACUHWU KYJALL

C.A. Mamamos, M. E. Mauypa, K.X. Axoapoea, 3. Huinynramog
(TUMH xowuoaeu HCMHUTH)

CROPWAT Oacmypu sxunHu cyeea Oyiean maniaOuHy aHUKIQUWL Y4yH MYIAHCATIAH2AH. YHOaH
Goudananuwnune acocuil MaKcaou KUHHU CY20PUUL MebEPU 6a MYOO0amiapu Xamoa Magcym O0AOMUoOd Cyeopuil
epagpueunu uunab yukuwmoan ubopam.

The Programm CROPWAT is intended for calculation of the requirements agriculture on water, as well as
requirements on irrigation on base existing or new given about climate and culture. The Programm allows to
realize the development a irrigation schedule for different conditions of control and calculation water feed for
different schemes of the accomodation of the cultures.

Ipoepamma CROPWAT npednaszunauena 01 pacyema mpebO8aAHUL CeNbXO3KYIbMYp HA 800y, a makxoce
mpebo6anuil HA OPOULEHUE HA OCHOBE CYWECMEYIOWUX WU HOBbIX OAHHLIX O Kiumame u Kyiomype. IIpocpamma
NO360JI5leM  OCYWeCmEIsimb  pa3pabomKy 2epapura noaueoe Ol pA3IUYHbIX YCI08UL YNPAGIEHUsT U pacdem
6000n00a4U Ol PA3TUYHBIX CXEM PA3MEWEHUS KYTbMmyp.

V36exucTon mapoutnaa (oiiIaTaHMIAUTaH CYB PECYpPCIApMHUHT Kapuitd 90 (ou3m KHMILIOK
XYKanuruaa -SKUHJIApHU CYFOPHUII YyYyH HOUlaTUiagu. Mammakaraa CcyB €TUUIMACIWTH, CYB
MaHOaJNapWHUHT KypUITH Ba HQIOCIAHUIIN, MaMIAKaTHUHT arpap CeKTopura Ba aTpod MyXHTHTA
V3UHMHT CajOWii TabCUPUHU YTKa3Mmail koiMmaiau. JKaXOHHUHT aKkcapusAT MamJjakKaTiapuaa SKUHJIApHU
CYFOpMIL YYyH HIUIATHUIaAMraH cyBiIapHM aHuKjgaml BMTHHMHr 03MK-OBKAaT Ba KHUIIJIOK XY >KaJIUTH
TAaIKWIOTH TOMOHUAaH niad yukuwirai CROPWAT pacTtypu acocuma amanra OMIApIIIa A,

AnTepHaTHB X0JAa XOopwk Mamiakariaapuaa KymnaHwiaaurai @AOuuar CROPWAT nactypu
SKMHHUHT cyBra OynraH TaJaOMHH 5TalOH YCHMIHMK Ae0 aTtanMum smmia YT €ku OemanaH Oynanuran
YHUBEpCaJ 3BaNOTPaHCIIUPAIUS Ba SKUH Typura OOFIINK YCHUMIIMK KO3 UIUEeHTH OnIaH XUCOoOIaHa IH.

CROPWAT nactypyn KHIIIOK X3YKaUTH JKWHJIAPH ETUIMMTHPUIAETTaH XYyIyIHUHT WKIAMH,
TYIPOK IIAPOUTIIAPH BA SKUH TYFPUCHUIATU KYI MUIUIMK MabIyMOTJIAPHU KalTa MIUIALI aCOCUA SKUHHU
cyBra O¥ynraH TalaOWHW aHUKJIANl y4yH MYyJDKaimiaHraH OymwmO, yHIaH ¢oimgalaHUITHUHT acoCUi
MaKcaayl SKHHHH CYFOPHII MEBEPM Ba MyAIaTiapW XaMma MaBCyM IaBOMHUIA CYFOpHII TrpadWTrHHU
uiutad YuKMIgaH noopar.

CROPWAT pactypura HMKIMM, EFMHTApYIUIMK, SKUH Ba TYNPOK MabIyMOTJIApUHU KHUPUTHII
acocua XxucoOiaHau.

Tannanran taxpuba yyacTKalapuaa dKWITaH KUIUIOK XYKaJUTH 3KUHJIApU YIyH YCyB AaBpH,
5kuH ko3 duumentn (K.), wWAAMBHMHT MakcUManl YyKYpJWTH, OKWH OalaHIJINTH, HaMIJIHUK
STUIIMOBYIMIIMTUAAH OYIaAuraH XOCWIHH HYKOTHIN KO3PPUIMEHTH XyAYIHUHT IMapOUTHIAH, SKUH
(hu3roIOTHACUIAH Ba MaBXKyl anaduéTiiap MaTepralIapuHA HHOOATTa OJIUII acCOCHIa XUC001a0 TOTTHIIIH
(1-2 - xangBammap).

1 >xamgBan - Taxpuba ydactkamapuma 2013 ¥Humnapma sxwirad sxuniaap oyimaa ®AO mactypu
y4yH TaHJaHraH KypcaTKuuiap

| VYyacTka | OKUH TypHu OKUH KUJITaH Veys naspu Wnnu3 mak. 9ykyp




T/p nunnap SKHII AUFUII [M]

1 ryza* 2013 20 mMapT 2 oKTs0Dp 0,7-1,5 (1.2)

2 Oor (omma mapaxtm)** (2009-2013) 30 mapT 10 oxTs0p 2,0 (0.8)

2 xaznsan - Taxpuba ydacTKanapuaa dKWITaH dKUHIAP YIYH YCyB HaBpUHUHT (aszamap Oyitmda
MyanaTiapu, 3kuH kodpoumuentu (Kc), Tynmpox HamnmuruHu kKamaium Qpakouscu (p) Ba YHHHT
ETUIIMACIHTH Tyainu xocun wykorum kodpdunuentu (Ks)

Oxun TypH A) Veys ¢pasacu Ba Ke B) Veye dasacura moc p Ba Ks
I 11 111 I\Y% 1 11 111 1A%
Fysa 30/0,35 | 50/0,35-1,2 55/1,2 45/0,6 | 0,65/0,2 | 0,65/0,5 | 0,65/0,45 0,65/0,25
oama (6or) | 20/0,3 | 70/0,3-0,90 | 120/0,90 | 60/0,6 0,5 0,5 0,5 0,5

Tynpoxk MoAayiau 3KHH MalJIOHM TYNPOFM TYpU Ba XOCCallapd TYFPUCHIATH MabIyMOTIIAPHU
KUPHUTHII YIYH XU3MAT KHJIa]H.

CyBHHHT [aja MIAPOUTHAA YCHUMIIMK YUyH Y3JAIITHPHUII caMapaJOpiIurd KYT KUXATAaH TYTPOK
Typura xaM OOFJIMK, YYHKH TYNPOK XyCYCHATHAAH KeTUO YMKUO TyNpoK HaM CUFUMH, CyBHUHT TYyIpPOKKa
IIUMWIHIT TE3JIUTH, YCHUMIIWK WIJAH3UHUHT YCUII YyKypJIMTH Ba €HJIamMa YCUIIM Ba X.K. OcpuiaérraH
CYBHUHT X2)KMUHHU, MyAJTaTUHHA Ba COHUHH OOIIKAPHII MyMKHH.

Tymnpox HamMyHaJapUHUHT TpaHyJIoMeTpuk TapknOwam anuknamma AKII Kunuiox xykamuru
nenaprameHTd (USDA) sipatran Tynpok cTpykrypacu yuOypuarugan (Oomkaua deppe yuOypuaru ned
atanann) porgananmiau (1-pacm).

HYaHTIHA
N _KYMOK

Kym, ofupnuru 6ynvuya %

1 pacm - Tynpokuune epanyromempux mapxubu oynuva USDA macnughaanuwu (Xunnen /1, 2004):
a0t (<0,002 mm), wane (0,002-0,05 mm) éa xym (0,05-2 mm)

Hactypra kKyM Ba JOW (QpakIUsACHIAH TaIIKapW TYNPOKHUHT OPraHUK YYKHHIHUCH, IIYPIAHUII
TapKuOM, TpaBesl MapXyIJINTH, KATTHKIUK Japa)kacd Ba HAMJIUK KYpcaTKHWIapd XaM KHPHUTHIUIIN
MyMKUH. by xoima mactyp €paammuga TYNPOKHHMHT CyB XyCYCHUSTIApWHH SHAIa aHUKPOK XHcoOiamra
spummiaany. lana mapouTuga OJIMHTaH TYNPOK HaMyHallapujaH Kequb YukKuO, Xap OWp ydyacTka ydyH
®AO pacrypura moc (mactypiaa ¢akar OWpruHa TYNPOK TOPH3OHTH KHUPHUTHIATW, MIYHUHT YYyH
qyKypJauKiap Oyiinda OJWHTaH HaMyHa HaTIKalapyd YyKypJIMKKa HUcOaTaH ypraua OJMHAIN) XOJAa
TaBcU(pIAHIN.

Oxopunaru mawvaymotnap acocuna CROPWAT pgactypunu Kymnam €paaMuaa TaaKUKOT
00beKTIapuIa KOUTAMTUPUITAH KUILIOK XYKATUTH SKUHIAPH YIYH CYFOPHUII MEBEPIapH CyFOpHUILIap
COHM Ba YMYMHH CyFOpHII MebEpaapu xucobnanau (3, 4, S-xaasamiap).

3 xaaBain - TagkuKOT 00BEKTIApUAA SKUHIIAPHU CYFOPHUII MebEpaapu



(CROPWAT oacmypu époamuda xucobianeau)

Magcymuit Cyropu Cyropui Mesépu, Cyropui MyaaaTu
CyFOpHUII MEBEPHU COHH M°/ra bomanumu Tyramm
DOAOuuar CROPWAT nactypu €paamuia XucoOanra

Fyza 1 800 4 mioH 18.110H

2 800 19.u10H 01.mron

6300 3 900 2.1101 13.uron

4 900 14.ron 25.u1on

5 900 26.u101 06.aBr.

6 900 07.aBr 19.aBr.

7 800 20.aBr 05.cen.

4-xafBan OKWHJIAPDHU CyFopUIl MebépnapuHu Oenrumam Il ruapomonyn pailoHmamTHpHIn
acocuja XxucoOJaHTraHu TyFpucuia

Magscymuit Cyropu Cyropui MesépH, Cyropuil MyaiaTu
CYFOPHIL COHH Mm’/ra Bounanunm Tyrammu
II 'mppomonyn paiioHu
Fy3a 1 700 11.mait 25.maif
2 700 26.mait 10.ur0H
7100 3 800 11.utoH 20.1r0H
4 900 21.u10H 30.uroH
5 900 01.uron 10.uron
6 900 11.uron 20.ur01
7 800 21.uron 05.aBr
8 700 06.aBr 20.aBr
9 700 21.aBr 05.cen

5 xaaBai - TagkUKOT 00BEKTIapUAa SKUHIIAPHU CYFOPUII MEbEPIAPUHUHT HaTHXKAJIApH

Magcymuit Cyropuin Cyropu MebépH, Cyropum My aati

CyFopHuIl COHHU M’/ra bomnanummu Tyraimu
TaakuKOT 00BEKTIAPHIA IKUHIAPHHA CYFOPHII
MEbEPITAPUHUHT HATHKATIAPU

Fy3a 1 1000 11.mait 25.mai
2 1100 26.mait 10.uroH
7700 3 1100 11.ur0H 20.ur0H
4 1100 21.uroH 30.utoH
5 1100 01.uron 10.uton
6 1100 11.uro1 20.uron
7 1000 21.uron 05.aBr

Xynoca Kuiu6 aifTranja, Maskyp AaCTYpHH Y36EKMCTOH IIApPOMTHIA KHIUIOK XyKAIMTHAA CYB
pecypciapuaad  (oHIaNaHMWINIHUA peXKaJAlITUPUIIAA KyJUlalll CyB pecypciapuiaH (oigaiaHull
caMapaJOpIUTUHU OUIUPHUII UMKOHUSATIAPUHU SIpaTagy Ba CYB PECYpPCIapUHU PEKANAMTUPHUILITA UHCOH
TabCUPUHU KaMaUTHPUO, YHUHT 00BEKTUBIUTHHHA TabMHUHIIANHIH.

Tascusnap:

Bunostnap Oyitnua uknum mabaymorinapudu onuimga ®@AO wmuar CLIMWAT 2.0 pactypunu
nnutarca Oymamu. ByHma mabayMoTiap Kynm WHIITMK MabIyMOT/Iap acocHaa Yypradya OWIUK Yy4yH
OepuiraH. AMMO, TaAKMKOT HaTWKaJapuHM amanuérga Oolnka Xyayajnapra TaaOuK JTHILAA
Yypranunaérran Xy Iy THUHT HKJIUM MabJlyMOTIapuaaH GoiJanaHuil Ba OyHUHT yUyH Y31 €3ap aBTOMAaTHK
MUHU METCOCTaHIMUIapHH Jajia MapOUTH/IA KypUIl Ba MabIyMOTJIAPHH WIUIATUII MaKcaara MyBOQUK.

Tynpoxk MablyMOTIapH, S’bHU TYHPOKHUHI TPaHYJIOMETPUK TapkuOM MaMIIakaTUMH34a acoCaH
Kaunnckuii ycynmunman ¢oiinananub, Ttun ¢paknuscu Oyiimua TaBcuduanagu. YmoOy TYNpoK
MabIyMoTaapu (Kym, rui Ba joi gous xucodbuaa) Cakcron K., (1986) macrypuna Hydraulic Properties
Calculator (HPC) épnamuna ®AO nuar CROPWAT pactypuna kymnam yuyH y3raptupuign. Oepmep
Xy xanukiaapu yayH xap 10 #iunga sunosatinap Oyitmda TynpoKIIyHOCTHK HIMHK-TAAKUKOT HHCTUTYTH Ba




V36ekucron PecryGmukacu Ep Pecypcmapu, Ieomesms, Kaprorpadms Ba JlaBmar Kamactpu [laBimat
Kymurtacu €xu ynapHUHT BWIOATIApAard Quinauiapy TOMOHHAAH TYNPOKHHUHT YHYMIOPJIHUTHHH
TaBCU(IOBUM OOHUTHpPOBKaNAIl uuuapu onud 6opunagu. KeinmHru tankukoriaapaa Oy MabiayMOTIapHH
rokopugaru kabu ®AO macrypura HPCHu Kyuramr ycyian opKaidu KUPUTHII KW MabIyMOTIIap 6a3acuHU
SIPATUII MYMKHH.

OAOnuHr CROPWAT nactypuja olMHraH HaTKajap KaMpoK Ba Jaja IIapouTHAa MaBCyMHUH
cyropuil Mebépiapu Kynpok (aHukaukianm papaxkacu 70-80 %). AMMO nacTyp MamiakaTUMH3Oa
KyJUlaHWIaéTraH HaM CYBM, 5X00 OepuIl Ba CyFOpHIUIapAa LIYp IOBHII MEBbEPUHM XaM HMHoOartra
OJINHMIIY, YUTHUT CYBH KaOW CYFOPHII YCYJUIApUHU XHUCOOTa OJMACIWTHHH TabKHAJAII xou3. UyHKH
JacTyp YCHUMIMKHHMHI YCYB HaBpura (SKMLIAaH TO XOCWJIHM HUFUO ONryHra Kagap) Kepakiu Oynran
CYFOPHUIII COHHM Ba MEbEPIIAPUHM XUCOOIali 1.

VYuzaan Tamkapu nactypaa ep octu CCC naH Oynaauran Kanwoisp KYTapuWIMIIHA XaM HHoOAaTra
onmaiian. LlyHuHr yuyH ymly cyfFopuuUIap XYyAYIHHHT TYNPOK, MKJIAM, XYKaluK, MEIHOPAaTUB Ba
OomKa MmapT-IIapoWTiapuiaH Kenud 4YMKUO, pacTypia XucoOJiaHaguraH CyFOpPHIUIAP COHH Ba
MebEpiapura Kyl Kepak.

AJIABUETIIAP:

1. DOBamotpancnupanus pacteHuid (Ilyonukammm GAO mo wppuranuu u IpeHaxy, BhII. 56). -
2011. - 296 c.

2. Bogonotpebnenue cenbxo3kyabTyp (Ilyonukannn @AO mo uppurauuu U JpeHaxy, BbII. 24). -
2010. - 127 c.

3. becnanoB H. I'mapoMoynbHOE pallOHUPOBAHUE U PEKUMBI OPOILICHUS CEIBCKOXO03SIHCTBEHHBIX
kynbTyp o depranckoit oomactu / HITO Coro3xiioniok. — TamkeHT, 1986.
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TOFONAU XyayanAPOA XXOUNALLUIAH CYB OMBOPIIAPOAH KYBYPIU
TU3UMOA CYB ETKA3NB BEPULLAA LUAKNNAHAOUTAH BOCUM ACOCUAA
NWNAMAUTAH TOMYUNTATUB CYFOPULL TUSUMUHU ACOCTALL

C.A. Mamamoe ®.H. Hopazumos @.A. 'annapoe
(HUHUUBII npu TUHUM)

Tozonou xyoyorapuda sicotunawearn cyé omooprapudan (Kuudanucou cyg omoopu Mucoiuda) cye emrkasuod
bepysuu Ky8ypau musumuoa Xocun Oynaoucan SpKuH OOCUM Xucoduea UWLIAUOUeAH MOMYUIAMUO CYEopULU
MUSUMUHY KYILAU UMKOHUAMAAPY YP2AHUTUO, YHU KYIAAW Wapoumaapu 6a mapmubu acoCianeaH.

Paccmompenvr  u  000cHOBaHbL  803MONCHOCMU  UCTIONB308AHUSL  CUCHIEMbL  KANEIbHO20  OPOUEHUS,

pabomarowell 3a c4ém ecmecmeeHH020 HAnopd, Gopmupyemozo npu nodaue 600bl U3 NPEOOPHbIX B00OXPAHUNULY
Ha opouiaemoe noie.

CyB pecypciiapujan camapany (oigalaHUIIHN TAIIKWI KHIHIIAA alHUKCa CYyB €TKa3ub Oepwuii
TU3UMJIapuaa HYKoTmnaétraH CyB pecypciapu ucpoduHu Oaprapad KuUIHMII Ba CYFOPUIIHHMHT CYB
TEXOBYH TEXHOJIOTHSJIAPUHU >KOPUH KHJIMII SHI MYXUM axaMusaT kKacO staau. Maskyp HyHamumna
OXUPTH WHIUIap/a MaMiIaKaTHMH3 IApOMTHAa XYKyMaT Japakacujia Oup Katop MyXuUM HIIJap aMaira
ommpunMokaa. XKymnanan, Y36exucTon PecryGiukacu CyFOpHIAMUTaH eplapH MEIMOPATHB XOIATHHH
sixmmnamHuar 2013 — 2017 dnnnnapra MyJjKajalaHraH JacTypura MaBxKyJ UppUralus TU3UMIIApPU TEXHUK
XOJAaTHHM SXIIMIAIl Ba TOMYMIATHO CYFOPUII THU3UMJIAPUHU JKOPUH KWIMIIHU KEHTaTHPHUII Xam
KUpUTHITAaH 0Ynu0, Oy unutapHu Monusttamtupuin Monus Basupnuru xysypumaru Epnap mennoparus
XoJaTHHHU Axmunam Qonan Mabiariapu XucoOruaaH aManra OMUPHIINIINA OSITHIIaHTaH.

Toronau xynyniapaaru cyB oMOopiapuiaH KyBypid CyB €TKa3u0 O€pHIl TU3MMIIAPUHU TAIIKHII
KWINMII Ba OyHIA 1o3ara KejiaguraH TaOuuii OOCHMMJa WIUTAWAWTAaH TOMYUIATHO CYFOPHUIIN TU3UMHUHHU
HAMOWMMII STyBYM y4yacTKaJlapHU Oapmo KWIMII Ba ylap BocUTacHIa QepMep Ba CYB XYKaJIWTH
XOOUMIIaPUHH TaOMHUI IIAapOUTAArd MaBXyZ MMKOHHUATIapAaH (QoHallaHUII Ba TOMYMIATHO CYFOPHUII
TU3MMJIAPUHU MIUIATUII KOMJajapura ypratuiil, yjapra MyaMMOHH euuinra OyHAall €HIAIIUIIHUHT
a3aINIMKIapUHE peasl MUCOJUTapAa HaMOMHII KUJIUII J0J13ap0 MacanajgapJaH caHajaiu.



Tabuuit 6ocuMaa WIIIARANTaH TOMYIJIATHO CYFOPWIN TH3WMH KOPUW KHIWHAJUTAH TaXpuoda
y4acTKacH Y4yH Hopun-Cupnapé UppUTALUs TU3UMIIApU XaB3a OOIIKAPMAaCHHHUHT
Hamanran Bunostu [lon tymanunaru cyBunnap 6oru tannad onuuau. CyBumiap OOFMHH CyFOPUII YUyH
cyB OOFIaH I0OKOpUPOKaa oitmamran JKuiiganncoit cyB oMOopu opKainu eTkasud Oepuiaam.

JKuitnanucoit cyB omOopumaH KyByp éplaamuja CyB eTka3ub Oepuwirania TaxpubOa nanacujia
TOMYHMJIATHO CYFOPUII TH3WUMUHHU HIUTAIIN Y4yH €Tapiau OOCMM XOCHJ OYymamumMu €K WYKMU AeraH
caBoJra ’kaBo0 TONMWII MaKcaguAa CyB TallUIl KyBYPHUHHMHI OOLUIaHFMY HYKTAaCHAAard Ba YHTa
TOMYWIATHO CYFOPHII TH3WMH MarucTpall KyBypH yJaHaauTaH HyKTajmaru ep abcomrot carxiapu Google
Earth kommproTep JacTypuHH KyJUIall acoCHIA aHUKJIAHUO, CYB TAIlMII KyBYPHHUHT OYyitlaMa KHPKUMH
qu3ub yukunau (1-pacm).

1-pacm — XKuiioanucoii cye ombopudan masxcpuba oanacueada 6y1ean opaiuKoazu acocuil Cy8 mauuu
KY8ypunune 6OuIanauy 6a OXupau HyKmanapuoa ep 103acu abCcoiom Camxunune y32apuuiu

AHWKJIaI HaTWKaJapuHA KypcaTHIInga, Ta)kprnba ydacTKacura cyB eTKa3ubd OepyBYH CYyB TaIIWIIT
KyBYpUHHMHT OOLUIaHFUY HYyKTacuga ep IO3acCHHUHT aOcomioT catxu 571 M, JKMH Janacura cys
OJIMHAJUraH HYKTaZa ep 03aCHHUHT a0CoMoT caTXu 544 M, SpHM Ha3apuil KUXAaTJaH CyB TallWII
KyBypHIa 27 M KaTTaJluK[Ia CyB OOCHMH 03ara KeJIUIId MyMKHH.

JlekrH CyBHH KyBYp BOCHTacHa CyB OMOOpPHIaH TOMYHIATHO CYFOPHII Jlalacuradya y3aTHITaHaa
(macoda 1970 m) anbarra 6ocum ucpodu 103 O6epanu. bocum ucpodunn onataa lllesenes xanpamiapu
acocuja TUPABIUK XUCOO HATHXKAIapura Kypa aHuKIaHaIu.

[Iynatnan scanran KyBypJapHU THIPABINK XUCOO KUJIHII YUYH OJaTIa:
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dhopmynacuaan GoigaiaHuIaIH.
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KyBypunap siHru 6ynMaras xonataa 52 9,2-107° 6ymca i = —3



03,

b

1
KyBypnap sinru 6ynimaranna Y< 9,2-107° 6ymca i = —5 (L5 10°° +2)
v dp> 1%

Oy epna:

[ - TUAPABJIMK HUIIAOIHK;

A - Y3yHJIMK OYHiW4a UIIKAJTaHWII KapIIIATH KO3 hunmneHTy;

V — CYB OKHMH TE3JHTH M/C;

V — CYBHHMHT KHHEMATHK EMUMIKOKIUK K03 duiiueHTr (Xapoparra OOFIUK);
dp- KyBYpHUHT HuYkH ITuaMeTpH, MM (Oy epaa dp = du-2s-1);

dH- KyBYpHUHT TaIlIKH TUAMETPH, MM;

$- -KyBYp ICBOPUHUHT KAJTHHIUTH, MM

1- xyByp AeBopura Enumrad ETKU3UKIAP EKU KOPPO3US KATHHIUTH, MM

luppaBnuk xuco0 HaTmwKajgapura Kypa, CyB eTkazub OepyBYM acoCHi KyBYPHUHT TaIllKH
muametrpu da=720 MM, cyB caphu q=200 yi/c 6ynran xojar yuyH KyBypAaru cyB OKMMH Te3urd v =0,52
M/C Xamjia CyB omOopuaaH Taxpuba ganacuradya 6ynran (L=1970 m) macodana 6ocum ucpodu h=1,06 m
Oymam.

Viyamnap HaTHXacuaa CyB TAlIMII KyBYPMHHMHT TaXpHOa Janacd SHHJArd HYKTACHIA CYBHHHT
spkuH 6ocumu 20 M atpodua 6yIuIIM aHUKTaHAU. By X0naT CyB Talmui KyBypuaaru tTabunii 6ocuMaaH
¢dolimanaHum acocHga ydacTKaga TOMYMIATHO CYFOPHII TH3MMHUHHM JKOPHH KHJICAa OYIHIIMHU
TaCANKIIAIH.

CyB Tamum KyBypHra YJaHHII >KOHHAAaH Y4YacTKaHMHI CyB €TKa3ull SHT HOKyJad OynraH
HyKTacuraya OynraH opaiukKaa KyByp ETHII TpacCacHHM aHUKJAIl Xamzaa yiaHum (ep catxu 544 m) Ba
HOKyJail Hykramap (ep carxu 517 M) opacumaru (apKHH aHUKJIAIl HATIXKaJapw CyB KyBypuma h=27 m
0ocuM ro3ara KeNWIIM MYMKHHIWUTHHHA KypcaTOu Xamza CyB eTka3ub OepyBuM KyBypiapaard OocuM
ucpou ymymuit xucobna 11,6 m 6ynumm anukiangu (2-pacm).

th'll'-:-ﬂl.'

2 pacm — Acocuil Kygypea yianuus Jcotiu 8a OalaHune cye emaszud bepuut sHe HOKYLau 0Y1ean HyKmacu opaiueuod ep
103acu abconOm camxuHuHe yeapuuii

Iynnaéi xkuaubd, XKublinanwcoir cyB omOopumaH Taxpuba jgajiacurada CyB €TKa3uO OepyBUH
KyBypJa ep o3acu carxyiapu (apku xucoOura ro3ara Kelaauran cyB OocuMuaaH (oimanaHHII acocuia
TOMYHIATHO CYFOPHUII TUSMMHHU KOPHH KHJIUII KMKOHUSATH MaBXKYJIUTH aHUKJIAHIH.

ByHnaii mapoutaa »opuil KHJIHMHAIUTAH TOMYMIATHO CYFOPHII TU3UMHU TH3MMIA CyB OOCHUMHUHH
XOCHJI KWJIMII YYyH HACOC KypHJIMAaCHHHU Tajnad KMIMACIUTH OMIIaH Y3UTa XOC CaHaIaH.



Tabuuit OGocuM acocuza HUUIARAWIaH TOMYMJIATUO CYFOPHUII THU3MMMHHUHI 3KCIUTyaTallMOH
XapaxaTiapu KEeCKHMH KaMasiiv, sS’bHH Hacoc KypHJIMAacHWHU HIUIAIIKM YYyH 3apyp Oyimaauran siexTp
SHEPTHUSICH YUYH Xapaxariap TYJIUK Texald KoJIHHaIH.

Xynoca Kunub aiiTrania, TOFOIAU XydyUlapAa sKOMIarad cCyB oMOOpIapyias 3KUH Janajapura
CyBHH eTKa3ub OepHIl yYyH OUYMK KaHajulap YpHHUTa KyBYpJIW TH3UMIIapAaH QoWJanmaHdll TaOWHi
0ocuMIa WIUIOBYM CYB TEXKOBYM CYFOPUII TEXHOJOTHSUIAPDHHM KEHT KYyJulam, OOCHMIM CYFOPHII
TU3UMJIApUHUAAH (poHAaNaHUIIHUHT XapaKaTIapUHU KaMalTUPHUIL UMKOHUSTIAPUHM ApaTaiu.

AJIABUETIIAP:
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3. Wymsr B.JIL. Pexu Cpenneit Asuun. — JI.: ['mapomeTeonsmar, 1965. - 692 c.
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r’MAPABIIMMECKAA MOAESb YNPABNEHUA PEXXUMOM BJIATOMNEPEHOCA B
rTMAPOMOP®HbBIX CPEOAX, OBYCJIOBJIEHHOINO UIBMEHEHUWEM YPOBHHA
NMOA3EMHbLIX BO[A

H.3. Maxmyooe, H.K. Mypaoos, A.H. Kypoonoe
(HUUHUBII npu THUM, Kapwunckutl uniceHepHO-IKOHOMUYEeCKUU UHCIUmMYm,)

Tuopomop myxymnapoa HAMAUKHUHE KOHEEKMUS Y3AMUIUUU HA3APUSCU ACOCUOA KUULLOK XYIICATUSU
IKUHIAPUHU CYOPUUL HATRUNCACUOA 2UOPOMOPD MYXUMAAPOA HAMAUKHU V32APUUU HCAPAEHUHY MABCUDI08YU OUD
VAYOBAU KYN MYXUMAU 2UOPABIUK MO0 ONUHSAH 8d e4YUl2aH XamMoa 60wWKapye HA3apuaAcy acocuoda epyHm cyenapu
camxuHu OOWKApUW KOHYHUSIM CMPYKMYpacu oaunou. Maskyp uimuti-maoxukom HAmMudiCcaiapu cy8 maHKUuciueu
Wapoumuoa KUWIOK XYaucaiue IKUHAAPUHU CYEOpUuoa cyouppueayus MexHoI02UACUHU JHCOPULL IMUWHUNE UTMULL
acocunU Apamul UMKOHUAMUHY Oepaou.

Pewena oonomepnas (6epmuxanvhasn) MHO20(aA3HAS 340a4a: HA OCHOBE MEOPUU KOHGEKMUBHO20 NEPEHOCA
menia yCmauoGieHa UOPAGIUYECKas 3A8UCUMOCMb NPOYeCca UBMEHeHUsl Gldzu 6 2UOpoMopduvix cpedax Ous
NPOU3BOTILHOZO MOMEHMA 6PeMeHU, 00YCI0BNIEHHO20 OPOUEHUEM CelbCKOX035lUCmeeHHbIX Kyaibmyp. Ha ocnose
meopuu ynpasienus noiyiena Cmpykmypa 3aKoHa YApasieus yposHem epyHmoeguix 600. Ilonyuennvie pe3ynomanmul
UCCIe008aHULL OAIOM B03MOINCHOCHb CO30AHUS YCA0BU CYOUppULayuu 6 30HAX OPOWEHUS CEbCKOXO3SAUCMBEHHBIX

KyIbmyp.

AKTyanbHOCThb. Baxuelmell 3agadeil Ayd MeNMOpPAaTUBHOM INPAKTUKU SBISETCS yIpaBleHHUE
PEXMMOM BIIArolnepeHoca B BEPXHUX CJIOSAX 30HBI a’panuu, OOYCIOBJICHHOTO H3MEHEHHEM YPOBHS
noa3emMHbix BoxA. Ilpu wH3MeHeHUM YpOBHS NOA3EMHBIX BOJ IPOUCXOIMT CIOXKHBIM IIpolecc
nepeOpMHpOBaHUS pexuMa BiaromepeHoca. [IpH CHUKEHMM WM TOBBILIEHUH YPOBHS BIard C
IIEPEMEHHON CKOPOCTBIO B KAaNMJUISIpax B 30HE aj’pallu, IPH YCIOBHUU €€ JOCTAaTOYHOH MOIIHOCTH
(dbopMupyeTcst onpeneseHHbI TpodMIb BIaXXHOCTH, COOTBETCTBYIOIIUN CKOpocTu Biaromneperoca. Ilpu
CHI)KCHHU YPOBHA TPYHTOBBIX BOJ MNpOoQHIb BIaXHOCTH OyJeT BBITATHBATBCS, CTPEMSICh K
PaBHOBECHOMY COCTOSIHHIO, OOECIICUMBAIOLIEMY IOCTOSHHBIM pacxol Boxbl. [lpm mombeme ypoBHS
IPYHTOBBIX BOJ| PAaBHOBECHOE COCTOSHUE XapaKTEpPHU3yeTCsA CXaTbhIM NpoduieM BIAXHOCTH. M3yueHue
3TUX BOTPOCOB MOKET OBITH IMOJI0KEHO B OCHOBY CO3/IaHMS 3aKOHOMEPHOCTH NMPUMEHEHHUS CyOuppUrauu
IIpU OPOLLIEHUU CEIbCKOXO35UCTBEHHBIX KYIbTY].

IHocTranoBka 3amayn. 11 yCTaHOBJIEHUS THAPABIMYECKON 3aBUCHMOCTHU YIPABICHHS PEKUMOM
BJIArONIEpPEHOCa B THAPOMOPGHBIX CpeAax B BEPXHHUX CJIOSAX 30HBI adpallMM IpPU HW3MEHEHHU YPOBHS
MOA3EMHBIX BOJ JOMYCTHM, YTO ABHKEHHE BOJbl OAHOMEpPHOE (BEPTHUKAJIBHOE), IJIOTHOCTh U BA3KOCTh
BJIard SIBJISIOTCA BEIMYMHAMU TOCTOSHHBIMH, U3MEHEHHE YPOBHS MOA3EMHBIX BOJ OCYIIECTBIISIETCS IO
JKCIIOHEHIIMAIBHOMY 3aKOHY. PaccMaTpuBasg OJHOMEPHOE [BM)KCHHE BIArd IO BEPTUKAIBHBIM
KalluuIsipaM, yCTaHaBJIMBAEM T'HIPABIMYECKYIO MOJENb YIIPABICHUS PEXKUMOM Biaronepesoca. Pemenue
3a/a4i B TAKOH MMOCTAHOBKE MOXET OBITh UCXOAHBIM MPH M3yUYEHUHU MPHUKIATHBIX TPOOJIEeM, CBA3aHHBIX C
MPUMEHEHNEM TEXHOJIOTUU CyOUppUTaLHH.



I'mapaBaudeckoe MoaeaupoBanue. Ilepeliem Tenepp K peIICHUIO 3ajladydl YIpaBICHUS
PEKUMOM BJIaronepeHoca B rUAPOMOP(HBIX cpeaax, 00yCIOBICHHOIO M3MEHEHHEM YPOBHS IMOA3EMHBIX
BOJI. PaccMOTpuM 0JTHOMEpPHYIO 3a1a4y, T.€. MPOIECC MEPEHOCA BIIard M0 BEPTHKAIBLHOU OCH.

[Iycts 6@(z,t)- Baara B TOYKE ¢ KOOPAMHATON z B MOMEHT f. YCTaHOBJEHO, YTO CKOPOCTh
pacrpocTpaHeHHs BJAard, T.€. KOJWYECTBO BJArd, MPOTEKAMOIIEeH dYepe3 CEeUeHHWe C ammuInKaTod z 3a
eIMHUITY BpeMEHH, omnpeensercs hopmyoi [4]:
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DHeprusi TNPUTOKAa Biard 3a BpeMsaAf 3aTpadeHa Ha THAPABINYECKOE COIPOTHBIICHHE
MOYBOIPYHTA OTCEKA Ha Bennuuny A6 :
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Takum oOpa3zom, mosydeHO ypaBHeHHE (7) pacmpoCTpaHCHHS BJard IO BEPTHUKAIBHOW OCH

MIOYBOTPYHTA.

Tenepp mnpousBeneM THUAPABINYECKOE MOJACIMPOBAHNE KOHBEKTHBHOI'O BJaromepeHoca B
rUAPOMOP(PHBIX cpenax, 0OyCIOBICHHOIO U3MEHEHHUEM YPOBHS IOA3EMHBIX BOA. McxoauMm U3 TOro, 4ro
HW3MCHEHHE BIAard B THAPOMOP(HBIX Cpedax CBS3aHO C BEIMYMHOM V U ONpeAenseTcs Pa3HOCTHIO
CKOpoCTel (GUIbTpalMK, a IEpPeHOC BIAard, CBSA3aHHBIH C BEIWYHHOW K - CTENCHBIO Pa3HOCTH
yBIAXXHEHUS. B CBA3M ¢ 3TUM, JUIs ONMHCaHUS THAPABINYECKHUX ITapaMeTPOB BIarornepeHoca B MOYBEHHOM
MIPOCTPAHCTBE UCIONB3yeM Kputepuit mogobus Iexne [1].
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BEJIMYMHBI (XapakTepHas UIMHA, OINpeAeNdrolas CpeIHUH MyTh BJIard M KHHEMaTHuecKas BSI3KOCTb,
COOTBETCTBEHHO). Jlajiee JOMyCTHM, YTO CBS3b MEXAY BJIAXKHOCTBHIO M BBICOTOW BCAchIBaHUS - JIMHEIHas,
a k03 (puULKEHT BiIaronepeHoca - yCpeAHEHHBIH 0 BIaXXHOCTH. {15 ompeneneHust CTpyKTypbl IOTOKA B
KOHBEKTHBHOM IEpEHOCE BJIard B THAPOMOPQHBIX Cpeiax UCIoJb3yeM Kputepuid mogodus [lekie, Torga

ypaBHeHue (7) mpuMeT BUL:
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u \4

Pe = u -yucio [lekine, momydum:

100 00 1 0°6
o= ©
Redr 0z Pep;
YMHOxas 06e yacTu ypasHenus (12) na e | monyunm

00 00 0’0
—+Pe—==— (10)

Pr.
"or 0z 9§z

rae Pr,-muddysnonnoe uncno IMpannras. [Ipu u3ydeHun mponecca KOHBEKTHBHOI'O HEpeHOCA

CYIIECTBEHHOE 3HaueHHE HuMeeT KputTepuidt momodbus Ilpamnrnsa. Juddysuonnoe uumciao I[lpanaris
XapaKTepU3yeT COOTHOUIEHHE MEXY MOJIEM CKOPOCTEW M MOJEM KOHUEHTpauuil. B cBsizu ¢ 3TuM, s
omHCcaHus crienuPUIecKux 0COOEHHOCTEH mpollecca KOHBEKTHBHOTO TMEepeHOca Biaru B THAPOMOP(PHBIX
cpermax WCIOoJIb30BaM Kputepwit momooust Ilpamnrnsa. Takmm oOpa3om, TOIydeHA OJHOMEpHAsS
ruapapianueckas Mojaeidb (10) KOHBEKTHMBHOTO  BJaromepeHoca B THAPOMOP(HBIX  cpeiaax,

00yCIIOBICHHOTO OPOLIEHUEM CEITbCKOX03IHCTBEHHBIX KYJIBTYP.

YucjieHHbIE IKCIEPUMEHTBI ¢ UCII0JIB30BAHUEM rnnpannnqeucoﬁ MOJCJIHN.

Jlns pemrenns ypasuenus (10) Beenem pyukuuto f(z) B Buge [4,6]:

0(z,7)=e " f(2) (11)
YuutsiBas paseHcTBO (11), ypaBHeHue (10) mpumeT cienyromnieit Bu:
d’ d "
—Af—Pe LA+7/PrTf(z)=O (12)
d z? d z

Hckomyro QyHKIIMIO HAMMHAIIIEM KaK

f(z)=e’" (13)

Torma m3 (12) ans S noaydnM XapakTepUCTHYECKOE YPABHEHHME M TIOCIE COOTBETCTBYIOIIHMX

MaTEMATUYCCKUX onepauﬂﬁ moJIyuum

Pe (1++/D) » Pe (l—w/D);) (14)
2

£(2) = B, exp( z) + B, exp( :

VuuteiBas KpaeBble yCIOBUs f (z)‘f =1, f (Z)|, _ =¢"’, nonyunm cienyronue ypaBHEHHs s
z=0 zZ=¢p

KO3 HUIIUEHTOB:



B, +B,=1

Pe (1++/D) » Pe (1- /D)
2

)+ B, exp( 3

(15)

B, exp( p)=c¢exp( 4 ¢)

rae: @ -cpedHss BbICOTa BCAChIBaHUS.

PemrenmeM cucTeMBl NMHMHEHHBIX anreOpamdeckux ypaBHEHHH MetomoMm Kpamepa ompemennm
HEW3BECTHBIE KOY(DPHUIIMEHTHI:

5 - {exp( Pe (1-+/D) ~ }

A,

5 p)—exp( Ao

. Pe (1- D) ~
BzzAl—{exm 7o) e T )m}
Pe (1-/D) ~ Pe (1++/D) ~
rae: A, = exp(# Q) — eXp(f ®)

OTcroza MOTyYnuM:

{exp( Pe (1-+/D)

Pe (1+ /D) ~
—_—Z

ry =L 5 @) — exp( ﬂw)}eXp( 5 ) +
A0
A P 1 - /D A P 1- /D) »
+ {exp( A Kk )— exp( e ( 3 ) go)}exp( e ( 3 ) z)
(16)
YuuteiBas paBeHcTBO (11), ypaBHenue (16) nmpumeT ciemyrorieit BuaI:
P 1 - D N N P 1 D A

pi oy e {exp( ¢ -~ Uo)—exp(ﬂ,(p)}exp( ¢ UrVP) 7y,

(z,7) = n 2 2
(17)

Pe (1- /D) ~

P 1—- /D) »
5 go):|exp( Mz

3 )

+ {exp( A qu)— exp(

TakuMm o6pazom, mOJydeHa 3aKOHOMEPHOCTh BEPTUKAJIBLHOTO U3MEHEHHSI BIard B THAPOMOPHHBIX
cpelax IUIsi IPOU3BOJBHOTO MOMEHTA BPEMEHHU.

CoryiacHO TOCTaHOBKE 3aJaud Teleph OMpEeNeIuM CTPYKTYpy 3aKoHa ympamieHus [2,3] mns
W3MEHEHUs YPOBHS MOJ3EMHBIX BOJ, BBIITOIHSIIOLIETO YCIOBUE:

oh(z 1
ﬁ:—(W];—WQ Z+dz) (18)
61’ /’lH T T+dt

m

rie: Z (pa3MepHOCTB—[%])— MIPUTOKA BJIAru yepe3 eAUHUIy NONEepPEeYHOro CeYeHUs TpyHTa

3a CAUHHUIY BPEMCHHU 3a CUCT MOANOpa YpPOBHA BOJbI (HOZ[HOp OCYHICCTBJIACTCA 3a CUCT HCpeMLI‘IKI/I) B

W,

Z+dZ (pa3sMEPHOCTB-[ #"7_])- OTTOK M3 JJIEMEHTapHOTO 00bema
cym

h(z,7)

KOJUICKTOpa JAPCHAXHBIX CeTCﬁ;

L
BOJIOHOCHOTO IUIacTa MOIIHOCTBIO . Teneps chopmupyem GyHKIUIO
YPOBHSI TPYHTOBBIX BOJ B 30HE HacChIIEHUs [S5]:

B BHJIC IpUpallECHUs

oh(z,r)y 1 0

L
ad.
62— (/’IH _gm) aT L i (19)

roe: U, =60 -6, u,- xoddpounuent HacplmeHus, €, - MONHAs BIAKHOCTh IPyHTa (IOJ

cBOGOIHOI MOBEPXHOCTHIO IPYHTOBBIX BOX), 6, - BIaXXHOCTh IPYHTa B BO3AYIIHO-CYXOM COCTOSHUH (Ha



CBOOOJHOMN MOBEPXHOCTBIO IPYHTOBBIX BOJ), L, - MOIIHOCTb 30HBI a3paliuy, L -MOIIHOCTH BOJOHOCHOTO

miacra.

oh(z,r) 1 0 e

[oncrasnss cootrnomenue (17) B (19), npusenem ypasuenue (19) k cinenyromeid popme:

67’- _(,UH_QM)E A0 Z':

oh(z,7)
or

+

Pe (1+4/D) Pea+J"A

YuutsiBas (21) u (18), onpenenum ynpasnenue W,

Pe (1—+/D) ~ A Pe (1 D) ~
ek {exp(e(z‘m o) —exp(A 4 exp(e(;‘rz) .

L

v Hexpmm exp(

2

e (l J_)A)}X Pe(l Pe (1-yD) » }

(20)

[IpounTerpuporas (20), moxydum

LIS;SL AO(/JH _em)

e‘?r 2 Pe (1_\/D_) A A .
{Pe(l " \/D—)l:exp(f(l?) —exp(4 (/7)]

1—+/D) ~
exp(—— L) [+ (12 r[xp(ﬂqo) exp((z‘rm}

L—exp(Pe (12 r A)

Pe (1-/D)
exp( 3

21)

z and ypasHeHu#t (17) u (21).

OTo0 ynpaBlieHHE UMEET CIAEAYIOIYIO CTPYKTYpY:

, o Hye’” 2 Pe (1-4/D) ~ A
W z = W z+dz — - - ﬂz *
1z 2|ztdz Ay —0,) | Pel + ,—D) {exp( ) @) —exp(L @)
/ D) (1-yD) ~
exp(@L— ex (Pe (1+ L)1+ b, (- \/—[ Xp(l(”) exp(—(o)}*

PeA(l—\/iA

L —exp( 2 L)

Pe (1-/D)
p( 5

(22)

BblBO)l: Pa3pa60TaHa ruapaBjinvdecKas MOJACIb BEPTUKAJIBHOI'O BJIAronepeHoca B FH,Z[pOMOp(bHBIX

cpemax Uil IPOM3BOJIBHOIO MOMEHTAa BPEMEHH, OOyCIOBIEHHOTO OPOIIEHHEM CeIhCKOXO035SHCTBEHHBIX
KyneTyp. llomydeHa CTpykTypa 3akoHa yIpaBJieHHS YpPOBHEM TpPYHTOBBIX BojA. PaspaboraHHble
3aKOHOMEPHOCTH U BBINOJHIEMBIE HA UX OCHOBE HMCCJIEIOBAaHUS MOTYT HPEACTAaBIATH OONBIIONH HMHTEpEC
IUTSL CEKTOPa CEeITbCKOTO M BOJHOTO XO3SHCTBA M MO3BOJSAT PEIIUTh OOJIBIIIOE KOJIMYECTBO MPaKTUUECKHUX
3a/1a4d B YCJIOBHSAX BOJHOTO AeHUIINTA.

1986.
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r’MAPABJIMMECKASA MOAESb TEMNOMNEPEHOCA B BEPXHUX CJIOAAX 30HbI
ASPALNU INMPU OPOLUEHUUN CEJIbCKOXO3AUCTBEHHDbIX KYJIbTYP

H.2. Maxmyooe, H.K. Mypaooe, H. Xypcanooea
(HUUUBII npu THUM, KapuurcKkuii UHHCEHEPHO-9KOHOMUYECKUT UHCTMUMYN)

Xapopamnune KOHGEKMUG Y3aMUAUWU HA3APUACU ACOCUOA KUWLIOK XYIUCANUSU IKUHIAPUHU CY2OPULL
Hamudcacuoa 2uopomMop@ Myxumiapoa XapopamHuHe Y32apuiiu HCApaéHuHu mascu@drosuu Oup yiuoeau Kyn
MYXUMAU 2uopagIuk mooen oaunzan 6a ewuncan. Onunean UIMULU-MAOKUKOM HAMUICANAPU CY8 MAHKUCIUSU
Wapoumuoa KUWIA0K XysHcaniueu dKUHAAGPUHU CY20pUoa cyouppueayus mexnoio2usCUHU HCOpULl dIMUMHUHS UTMUL
acocuu apamaou.

We solve the problem of one-dimensional multi-phase: Based on the theory of convective heat transfer
process of the hydraulic dependence of temperature change in the hydromorphic environments for arbitrary points in
time, due to the irrigation of crops. The results of studies provide opportunity to create the conditions in sub-
irrigation zones.

Pewena oonomepnas (6epmukanvhas) MHo2oasnas 3a0ava: Ha OCHOGe Meopul KOH8EKMUBHO20 NepeHocd
menia ycmaHoeieHa 2uopasIuyeckas 3a6UCUMOCs Npoyecca UsMeHeHUus memMnepamypbl 68 cuOpoOMOPOHbIX cpedax
07151 NPOU3BOILHO20 MOMENMA 8PEeMenU, 00YCI06IEHHO20 OPOULEHUEM CeNbCKOX03AUCMEEHHbIX Kyabmyp. Tlonyuennvie
pe3ynbmamsl - UCCAE008AHUL  OalOM  BO3MONCHOCIb  CO30AHUA  YCIOBUU  CYOUppueayuu 8 30HAX OpOUleHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

AxkTtyanabHOCcTh. OIHOU W3 BaXHEHIMX NTPOOIEM I MEJIMOPATUBHON MPAKTHUKU SBISCTCS
M3y4YeHHE TEMIIEPAaTypHOTO peXHMa B BEPXHUX CIIOSX 30HBI a’dpanud. B 30HE CYTOYHBIX M TOHOBBIX
TEMITepaTypHBIX KOJEOAHHI MPOUCXOAAT U3MEHEHHUS B BEIMYNHAX aMIUTUTY] M B CMEIIEHUH MaKCUMyMOB
U MHMHUMYMOB TEMIIEpaTyp IO CPaBHEHHUIO C €CTECTBEHHBIM peXHUMOM. IIpu nBHMKEHMM Biaru B
MMOYBEHHOM IPOCTPAHCTBE MPOUCXOAUT 3aMETHOE U3MEHEHHE TEMIIEPATYPHOTO PEKMMa B BEPXHUX CIOSIX
30HHI aspanuu. [Iponcxomar taxxe M3MEHEHHS TEMIEPATyp HUXKE TEMIEPATypHOTO CJIOSI B 3aBUCHMOCTH
OT BEJIMYHMHBI M HampaBieHus QuibrTpanun. M3ydeHne 3TuX GakTOpOB MOKET OBITh IOJO0XKEHO B OCHOBY
CO3/IaHUS 3aKOHOMEPHOCTH IIPUMEHEHUS CyOUPPUTAIINY TIPU OPOIICHUU CEIIBCKOXO03SIHCTBEHHBIX KYJIBTYP.

[ocranoBka 3amauum. [Ipy ycTaHOBIEHWM 3aBHCHUMOCTH [JIsi TPOTHO3WPOBAHUS HW3MEHEHUS
TEMITepaTypbl W BII@AXXHOCTH TPYHTa MPH OPOIICHUH CEIHCKOXO3SHCTBEHHBIX KYJIBTYpP IOIYCTHM, YTO
BJIAKHOCTH ITOYBEHHOM Cpe€abl N €€ TEMIIEpaTypa HEC ABJIAIOTCA BHCIIHUMU XAPAKTCPHUCTUKAMMU IIPOIECCa U
HE MOTYT 3aJlaBaThCsl HE3aBUCUMO. DTO OOBACHIETCS TEM, UYTO B paccMaTPUBAEMOM CITydae BIIaXXHOCTh
TPyHTa W TEMIlepaTypa 3aBUCAT OT WHOUIBTPAIMOHHOTO IMOTOKA WM PAa3IUYHBIX COCTOSHHUNA YPOBHS
TPYHTOBBIX BOJ, MPUYEM U3MEHEHUS TEMIIEPAaTypbl U BIAXXHOCTH TPYHTA TECHO CBSA3aHBI MEXAY COOON.
Pemenne Takoil MOCTAaHOBKM 3aJa4¥l MOXKET OBITh HMCXOJHBIM IPU HM3YYCHHH HPHKIAJHBIX MPOOJIEM,
CBSI3aHHBIX C MPUMEHEHHUEM TEXHOJOTHH CyOUppHUTAIUH.

I'mapaBanyeckoe MoaeaupoBaHue. [lepeiiieM Temepbh K PEIICHHIO 3aladyd 00 H3MEHEHHSIX
TEMIIEpaTypbl MOYBOTPYHTa, OOYCIOBJICHHBIX WHQUIbTpanued opomaeMoil Boabl. PaccMmoTpum
OJTHOMEPHYIO 3aJ1ady, T.€. IPoIlecCc pacpoCTPaHEHHs TEIlIa 0 BEPTHKAIHHOU OCH.

ITycts T'(z,t) - TeMuepaTypa B TOYKE ¢ KOOPAUHATON Z B MOMEHT /. YCTAHOBIEHO, YTO CKOPOCTh

pacupocTpaHeHHusl Telula, T.e. KOJWYECTBO TEIUIa, IPOTEKAIOLIEro 4epe3 CEeueHHe C alIUIMKaToi z3a
eAMHUILY BPEMEHH, ompenaenseTcs popmymoi [1]:
00

q=—K— (1)



2
2
rae: S[em™]- momans cedeHus cToa16a MoYBOrpyHTa, of M |- K09)UIMEHT TEMIONPOBOHOCTH.
vac

PaccmoTpuM oTcek cTo16a MOYBOrPYHTa, 3aKIFOUYEHHBIH MEXIy CEYCHUSAMH C allIMKaTaMu Z; U

zy (z,-2,=Az ). KonmdecTBo Teria, MpoMLIEANIEro 4epe3 CedeH e ¢ anmiukaToil Z3a Bpems Al Gymer

oT
paBHO AQ1 == aa_ SAt , TO )K€ caMo¢ U JJIsl CCUCHMS C alllINKaTou Z; :
Z z=z
T
AQ, = —aa— SAt ()

Z

2=z,

Ipurok terma AQ, —AQ, B orcek cronba mousorpynTa 3a Bpems Al Gyner paBHATHCS:

oT oT
AQ, —AQ, =[-a— SAt]-[-a—| SAt
0, -A0, =[ = -1 = ] (3)
oT orT
Ha ocHoBe Teopemsl Jlarpanxa 1Mo OTHOIIEHHUIO K Pa3HOCTH = &l MOJYyYUM:
4 z=2, z z=z)
oT oT 0°T . Az ouT
— | Ao (4)
oz|,_, Oz|_ Oz a Oz
Ha ocnoBanuu (3) u (4) nomyuum:
2
AQ, -AQ, = [—aa—T SAt] —[—aa—T SAt]~a 0 f AzSAt —au—TAZSAt 5)
0z 0z Oz 0z

z=z z=z,

DTOT MPHUTOK Teria 3a BpeMsi A 3aTpaueH Ha MOBBINICHHE TEMIIEPAaTypbl OTCEKa MOYBOTPYHTA Ha
Benuunny A7 :

oT
AQ, —AQ, = AzSAT unu AQ, —AQ, = AZSEAt (6)
[MpupaBuuBas BeipaxeHus (5) u (6) OJHOTO U TOTO K€ KOJUYESCTBA TEIUIA, TOTYYUM:
2
AzSa—TAt = aa—{AzSAt —au—TAZSAt
ot Oz 0z

WJIU TIOCII€ COOTBETCTBYIOIINX COKPAIIEHUH MOy IHM:

oT ouT o’T
+t——=a —

a 7
oz )

Takum oOpa3oM, monydeHo ypaBHeHue (7) pacnpocTpaHeHHs! TEIUIa 0 BEPTUKAIbHOW OCH TOYBO-
IpyHTa NpU HHQUIBTPALUN OPOIIAEMON BOBI.

Temepr mnpousBeAeM THAPABINYECKOE MOJEIHPOBAHHE KOHBEKTUBHOI'O TEIJIONIEpEHOCAa B
TUAPOMOP]HBIX cpeax, 00yCIOBICHHOTO OPOIIEHNUEM CEeNIbCKOXO03SCTBEHHBIX KYJIbTYP.

Hcxonum u3 TOro, 4To M3MEHEHUS TEMIIEPaTypsl B THAPOMOPQHBIX Cpelax CBSA3aHBI C BEIMUYHUHON
V H ONpEelessIIOTCS Pa3HOCTBIO CKOPOCTeH (MIbTpanuii, a mepeHoc Telia, CBI3aHHBIH ¢ BEUYHMHON a -
Pa3HOCTBIO TeMIepaTyp. B cBs3u ¢ 3TuM, 11 ONUCaHMs THAPABINYECKUX ITapaMETPOB B TEIJIONIEPEHOCE B
[IOYBEHHOM IIPOCTPAHCTBE MCIONb3yeM Kpurepuil nomobus IlpaHarns, a Uil ONMUCaHUS CTPYKTYpPHI

TEIUIOBOTO TIOTOKA MCIOJIb3yeM Kputepuii mogoodus [lexie [2, 4].
2

Beenem GespasmepHble mapamerpsl z =hz, t=-—7, Tae Hh,V-XxapakTepHble pa3MepHbIE
v

BENUYMHBI (TIyOMHA NPOHUKHOBEHHUS TEIUIa M KHHEMaTH4ecKas BA3KOCTb, COOTBETCTBEHHO). Torama
ypaBHeHue (7) mpuMeT BUL:

v ol udl _adT

_——t——=
Wor hoz I 55 ®)



uh .
VMHO%as 06e 4aCTU ypaBHEHHS HA — , M yYUThIBas Re = — - uncio Peiinonbaca u
u v

u
Pe = — - gucno Ilekne, momyunm:

a
10T orf 10T
ot T e ©)
Re d0r 0z Pep;
YMHuoxas 06e gacTh ypaaenns (9) va e | momyunm
2
pr, L4 pell 0T (10)

or oz 9z

rac PI'T -TCIIJIOBOC YHCIIO HpaH,I[TJ'ISI. Takum 06pa30M, rnojiydyeHa OJHOMCpPHAs TUAPABINYCCKaAA

MOJ€JIb KOHBCKTHBHOTO TCIUIONCPECHOCA B FI/IZ[pOMOp(bHI:IX cpenax, O6y0J'IOBJ'IeHHOI‘O OpOLICHUEM
CEJIbCKOXO3SIHCTBEHHBIX KYJIBbTYDP.

YuciaeHHble IKCIEPUMEHTHI ¢ UCITOJIL30BAHUEM FHIlpaBJII/IquKOﬁ MOI€CJIN.

Jlns pemenns ypasHenus (10) Beegem ¢pyukuuto f(z) B Buze [3]:

T(z,z)=e " f(z) (11)
YuutsiBas paBeHcTBO (11), ypaBHeHue (10) mpuMeT ciienyouuil Bu:
d’ d A
Af—Pe fA+7/PrTf(z):0 (12)
d z* d z

Hckomyro pyHKIMIO HAITMIIEM Kak

A

f(z)=¢e’" (13)
Torna u3 (12) ans ff nody4uM XxapakTepuCTHUECKOE ypaBHEHHE
B’ — BPe +yPr, =0 (14)
Pemras ypasuenue (14), moxyuum

+
_Pe xVD) ‘D),rne: D :1_4_7’ D)0

P2 2 Re

Torna pemenreM nuddepeHIraIbHOTO ypaBHEHUs Oy IeT

Pe (1+ /D) ~ Pe (1—1/D);) (15)
2

z)+ B, exp( 2

£(z) = B, exp(

= A Ah
VuuThiBass Kpaesble yCloBUs f (Z)‘, =1, f (Z)‘, _ =€, IOoJNly4uM CIEIYIOUIUEe ypaBHEHUS
z=0 z=h

s ko3 puureHTos:
B, +B,=1

N _— A A 16
B exp( 22 (1; VO) iy b B, expl 28 (12 VO) by = exp( A h) (16)

Pemennem cucTeMbl JTMHEHHBIX anreOpanveckux ypaBHeHHH MeTogoMm Kpamepa ompenenum
HEW3BECTHBIE KO3 (OUIIHEHTHIL:



2

B, = - [exp( Pe (1- VD)lAz)—eXp( ﬂhA)}

B, = ! {exp( /1hA)— exp(
A0

2 ")

Pe (1- /D }

OTcro/1a oIy InM:

1 {exp( u};)— exp( 4 hA }exp( % “D;)+

f(Z):I 2

Pe (1 - /D)

2

2)}@( Pe (1 - /D .

+ {exp( A K- exp( .

(17)

Takum o00pa3oMm, TMOJdydeHa 3aKOHOMEPHOCTh BEPTHUKAJbHOTO M3MEHEHHS TEeMIIepaTypsl B
TUAPOMOP(PHBIX Cpenax A MPONU3BOIFHOTO MOMEHTA BPEMEHHU:

A e [exp( Pe (- ~D) }At)—exp( ﬂhA)lexp( Pe 1+ VD) ;)+
Tz =5 2 2
+{exp( 2= exp( 22 (12_ VD) }Az)}exp( Pe (12_ vP) 1)

(18)
BriBoa: Pazpaborana ruppaBnnyeckas MOJETh BEPTHUKAIBLHOTO TEIUIOMEPEHOCA B THAPOMOPGHBIX
cpemax sl MPOU3BOJFHOTO MOMEHTa BpPEMEHH, OOYCIOBIEHHOTO OpPOIIEHUEM CEeIhCKOXO3SHCTBEHHBIX
KyJnbTyp. Pa3paboTaHHbIE 3aKOHOMEPHOCTH M BBHINOJHSCMBIE Ha KX OCHOBE HCCICIOBAaHUS MOTYT
MIPEACTABIATh OONBIION HWHTEpeC ISl CEeKTOpa CEeNbCKOTO W BOJHOTO XO3SHCTBA M IO3BOJIAT PEIIUTh
00JBIII0€ KOMIMYECTBO MPAKTHIECKHX 3a/1ad B YCIOBHUIX BOJHOTO ASQUIUTA.
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YMNPABJIEHUE UCMNMOJIb3OBAHUEM BOAbl B UPPUTALIMOHHbIX
KAHANAX NMPU NSMEHAKLWNXCA SHAYEHUAX TMOPABJIIMYECKUX
NMAPAMETPOB BOAHOI'O NOTOKA

HU.3. Maxmyoos, Y.A. Caoues, M.ILI. I'enroues
(HUUUBII npu TUUM, Kapuurckuil UHHCEHEPHO-9KOHOMUYECKUT UHCTMUMYT)

Bowxapys mazapuscu acocuoa: uppueayusi KAHALIApUea OIKCHOHEHYUAN KOHYHAM Oyuuua cy8
yzamuaumuoa, uxmuéputl 6axKm MOMeHMUOA Cy8 OKUMU YYKYPAUSY Y32apUUUHUHE OOUKAPYE MOOeau Apamuiou 6a
euumu onunou. Onunean UIMUL-MAOKUKOM HAMUNCALAPU CY8 OKUMU 2UOPABIUK NAPAMEMPIAPUHUNE V32aDYEYAH



KutiMamiapuoa uppueayust Kahauapuoda cysoam gouoanranuul 60uwKapy8uHuHe 6apkapop 6a camapai yCyilapuHu
apamuid UMKOHUAMUHY Depaou.

Pewena oonomepnas eudpasnuueckas 3adaua: HA OCHOGe MeOpUU  YAPAGNEHUs YCMAHOBNEHA
euodpasiuteckas Mooeib YApAieHus Oasl USMEHeHUs 2nyOuHbl NOMOKA 800bl 6 UPPUSAYUOHHBIX KAHANAX,
00YCN081€HHO020 IKCHOHEHYUATLHBIM 3AKOHOM NO0A4U 800bl Ol NPOU3BOTLHOO MOMeHma epemenu. Ilonyyennvie
Ppe3yIbmamsl UCcie008aHUs OAIOM 803MOHCHOCb PA3PAOOMKU HAOEHCHBIX U IPHEKMUBHBIX MeMOO08 YRPABIEHUS.
UCNONbL308AHUEM B800bl 6 2UOPOMEXHUYECKUX CUCEeMAx NpU USMEHAIOWUXCA 3HAYEHUAX 2UOPABTUHECKUX
napamempog 600H020 NOMOKA.

AkTyaasHOCTh. B ycrmoBusx VY30ekucrana BHeApeHHE U UCHOJb30BaHHE 3(PPEKTUBHBIX
BojocOeperarIrux TeXHOJOTUH M YCOBEPLICHCTBOBAHWE METOJOB YNPAaBICHHUS BOIHBIMHU pecypcamu
ABIIAIOTCA AKTyalbHOH 3amauell ¥ S(QQEeKTUBHBIM pBHIYAroM JUIsl IOBBIIIEHUS IPOAYKTUBHOCTH
OpOILIAEMOTO 3eMJIe/IeNNs], IOJYYCHUsT BBICOKHX W CTaOWIBHBIX YpOXKaeB CEIbCKOXO3SMHCTBEHHBIX
KyJAbTYp Ha (hOHE MHHHMAJIBHOT'O BOAOMOTPEONCHHUS W B YCIOBUAX NeduUuTa BOTHBIX pecypcos. [Ipu
TOM HEMaJIOBa)XKHOE 3HAUEHUE HMeeT pa3paboTka HalIeXHbIX U 3(P(EKTUBHBIX METOJOB YNPABICHUS
HCIIOIH30BAaHUEM BOJBI B THAPOTEXHUYECKUX CUCTEMax MPH U3MEHSIONINXCS 3HaYeHUAX THAPABINYECKUX
rapaMeTpoB BOJHOIO NMOTOKA.

IocranoBka 3agauym. /[[ns yCTaHOBJIECHHMS THIPABIMYECKOM 3aBHCHUMOCTH  yHPaBICHUS
HCIIOJIb30BAHUEM BOJbl B HPPUTALMOHHBIX KaHANIAaX IPH HU3MEHSIOUIUXCA 3HAYCHUAX THUAPABIMYECKHUX
IapaMeTpoB BOJHOTO MOTOKAa JOMYCTHM, YTO JABH)XCHHE BOJBI OJHOMEPHOE, IMJIOTHOCTH, BA3KOCTH U
TCUApaBIMYECKas KPYHNHOCTh HAHOCOB SIBISIIOTCS BEJIMYMHAMU MOCTOSHHBIMU. Ilomaga Bomel B
HPPUTAlIMOHHOM KaHaJle OCYIIECTBIISIETCS IO SKCIIOHEHIMAJbHOMY 3aKOHY M I03TOMY, paccMaTpuBas
IBIDKEHHE BS3KOW  HEC)KUMaeMOM JKMJIKOCTM B  HPPUTAIMOHHBIX  KaHalaX, YCTaHABIMBAaeM
TUAPaBIMYECKYIO MOJIENb ISl YIIPaBJICHUs TTyOUHOM MOTOKA BOJBI.

I'mapaBauyeckoe MoaenupoBaHue. PaccMOTpUM OZHOMEpPHYIO 3alady Mpolecca H3MCHEHHS
CKOPOCTH TE€YEHMs] BOJBl B HPPHUTALMOHHBIX KaHajaxX, OOyCIOBJIEHHOTO M3MEHEHHEM peXHMa MOoJadu
BozbL. ITycts u(X,t) — CKOPOCTH B TOYKE ¢ KOOPAMHATAMH X B MOMEHT BpPeMEHH f. PaccMOTpUM OTCEK

II0TOKa BOJBI ¢ AnHOI | B Kanane (puc. 1), T.e. Mexay ceuenusmu (1-1) u (2-2) ¢ abeueccamu X, u X,

(x, —x; = Ax). KonnuecTBo BOJbI, IpOIIEUICH Yepe3 cedeHne ¢ abcumccoil X, 3a Bpems Af, Gyzer

vV Ou
paBao AQ, =——| @At, a nust ceuenus ¢ abCUUCCOR X, -
Ax Ox —
v Ou
AQ, =——| oAt
2 Ax 0Ox|,_,,

W3MeHeHue KOJIMUecTBA BOJBI B OTCEKE 3a BpEMs At OyJleT paBHATHCS:

1% ou ou

AQ, —AQ, =— wAt(—| ——

0, -AQ, Ar ( ol o ) (1)

Oul _ou , TIOJTYIUM:
Ha ocHoBe Teopemsl JlarpaHika 1o OTHOUIEHUIO K Pa3HOCTH o i

ou Ou o’u Ax . Ou
— =] r—=M&-—V,— 2
x|, Ox|_, o’ v " ox (2)

rac: VO - CpCaHAA 110 XKUBOMY CCUCHHIO CKOPOCTH ITPUTOKA BOJBI, @ - IJIOMIAAb )KUBOTO CCUCHUSA

MIOTOKA, V - KHHEMaTHu4eckas BA3KocTh. Ha ocHoBanuu (1) u (2) momyunm:

2
AQ, —AQ, ~ va)Ata—”z‘ — WAtV ou (3)
Ox Oox

y‘II/ITBIBaH, qTo moaavda BObI B HPppUTaIUOHHOM KaHalie OCYHICCTBIIACTCA Io
OKCIIOHCHIUAJIBPHOMY 3aKOHY, I U3MCHCHUSA pacXoJa IOTOKa MOJIydYnuM:

0
AQ, ~AQ, = wArpma—”t‘ 4)



2t
p(t)y=e’ .
rac: - HaJC)KHOCTh UJIUM BEPOATHOCTH HCIIPpABHOU pa6OTI>I HPPUTAalITUOHHOI'O KaHalia
( p(t) -pyHkums ot BpeMeHH, Oe3pasMepHas BEJIMUHHA, 4 _ HHTEHCHBHOCTH OTKa30B) [3].

[TpupaBuuBas Beipaxkenus (3) u (4), HOTyYUM:
o’u

ou .
6_2 — WAtV — WM 1oclie COOTBETCTBYIOIIUX COKPAICHUH TOTYYHM
X

ou
oAtp(t) — = vt
p(1) ot Ox

ou _ 0u al

o o ox
Takum oOpa3oM, ToOJNydeHO ypaBHeHHE (5) MIWHAMHKA W3MEHEHUS CKOPOCTH IIOTOKa,
00yCIIOBIICHHOE N3MEHEHHEM YKCITIOHEHIIMATBFHOTO 3aKOHA [T0/Ia4 BOJIBI B UPPUTAIIIOHHOM KaHale.
Y4TeMm, 4TO B OTKPBITHIX HPPUTAIIMOHHBIX KaHAJIaX JBHKCHHUE BOJABI MPOUCXOUT MO ICHCTBHEM
CUJI WUHEPUUU W BI3KOCTH, JJIS OMHUCAHUSA CTPYKTYPHI MOTOKA BOJBI HCIOIB3YeM KPUTEPHHA MOM00US
Peitnonbaca

p@) &)

— 12
B cBsa3u ¢ 3THUM, BBCICM 6e3pa3MepHLIe mapamMeTpbl X = lx, t=—r1, TAC l,V—XapaKTepHLIe
14

pa3MepHble BEIMYMHBI (JIMHA OoTceka Mexnay cedeHusmMu (1-1) m (2-2) m kKuHemaTHdeckas BA3KOCTb
COOTBETCTBEHHO) U fjocie COOTBETCTBYIOIIUX COKPAIIEHUH MOTYyYUM:

ou o V,léu i
p(t)—=———""—= r1e: p(r)=e
ot dx v Ox
HIIn
ou 0u ou
T fo—Rei 6
P )61 axz Ox ©)
rae: Re - nunamuueckoe uunciao PeidHonbaca. Takum o00pa3om, MojydeHa OJHOMEpPHAs

ruapaBIndYeCKad MOACIb HU3MCHCHUA cpenHeﬁ CKOPOCTH IIOTOKAa BOABI B HUPPUTallMOHHBIX KaHajJax,
O6YCJ'IOBJ'ICHH3.}1 OKCIIOHCHIHWAJIBbHBIM PEXKUMOM NTOJAa4YU BOAHBI.
YuciaeHHble IKCIEPUMEHTHI ¢ UCITOJIL30BAHUEM FHIlpaBJII/IquKOﬁ MOI€CJIN.

Jlnst pemienus ypasuenus (6) BBenem ¢pyukuuo f(x) B Bume [4, 5]:

w(x,7)=e " f(x) (7)

VYuuteiBas paBeHctBo (7), ypaBHeHue (6) NpuUMeT clenyromend BU:

2D _FLE) g "
T Ox Ox
HckoMy o pyHKIIMIO HAITUIIEM KaK
f(x)=e’" ©)

Torna u3z (8) wis [ mojdy4uM XapaKTepUCTHIECKOE ypaBHEHUE

B* - P Re+yp(r)=0 (10)

Pemas ypasaenue (10), moxydum

Re £ /D
ﬁl’zz%,rne: D = \/Re *—4yp(r), D)YO

Torma pemrerreM nuddepeHIHATBPHOTO YpaBHEHHS Oy IeT



F0) = B e R ENP) Re = ~P) |

5 x)+ B, exp( 2—x) (11)

YuuTeiBass KpaeBble YCIOBHS f(X) o 1 s f(X)‘, . = eﬂL, HOJYy4YUM CJIEOYIOIINE
X= X=

ypaBHEHUS I K03 PUITHEHTOB:

B, +B, =1
/ A —_ / A A 12
B, exp( Re+2—D)x)+ B, exp( Rez—l))x) =exp( B L) (12)

PemrenmeM cucTeMBl NTHHEHHBIX anreOpandeckux ypaBHEHHH MeTtomoMm Kpamepa ompemennm
HEU3BECTHbIE KO (PHULIMEHTHI:

B, - {exp( REEAP) ) e ﬂLA)}
B, = Al {exp( Re _2“D) i)—exp( Re% “’wi)}

OTCIO,Z[a OJyYuM:

P {exp( Re = VD) ) - e ﬁg)}exp( Re + /D) ;

x) +
3 )
AO

N {exp( Re —21/1)) £y~ expl Re + /D) ; )}exp( Re — /D) »

x)
2 2
(13)

B wurore noJIyuuM 3aKOHOMCEPHOCTb OJHOMCPHOI'O HU3MCHCHHUA CKOPOCTH IIOTOKAa BOJbBI B
HUPppUTAaMOHHBIX KaHallax, 06y0J’IOBJ’IeHHy}O OKCIIOHCHIMaJIbHBIM

3aKOHOM IOfJaded BOABLI IS
MIPOU3BOJIFHOTO MOMEHTA BPEMECHH:

A e 7" {exp( Re—— VD)i) —exp( B LA)} exp( Re+— VD);) +
M(Z,T) = A— 2 2
+{exp( Re = VD) _2“D 2)—exp( Ret yD) +2 D) 2)}exp( Re = VD) _2“D )Ac)

(14)
h(x,7)
CoriacHo IOCTaHOBKE 3alavuu, ONpEACINM YIPAaBJICHUC

JUTSL CUCTEeMBI ypaBHeHUi (14),
. <
BBINOJTHSIONIEE YCIOBUE P <X, T) S Py .

Jomyctum, uto U = V', B 9TOM ciiy4ae ypaBuenue (14) npuHUMaeT BU:

— we™”" {exp( L\/F)}J) —exp( S LA)} exp( Re+ \/F)
O(x,7)» 2

— X))+
2 )
AO

+ I:exp( Re=yP) _2\/5) L) - exp( Re+ D) ; }exp( Re=yP) _2\/D7) ¥)

(15)

I[OHyCTI/IM, 4TO pacxod BOJblI B HPPUTallMOHHOM KaHAJI€ HU3MCHACTCA I10 IOHMXAoOIEMy

OKCIIOHCHINAJIbHOMY 3aKOHY



— . -
Q(x,7) =0 w (x)exp( —At)
YyuteiBasg (15), mosiyduM ypaBHEHHE YNpABICHHUS TINIyOMHOM IIOTOKAa MPHU HU3MEHSIOUIUXCS
3HAYEHUSX THIPABIMYECKUX IapamMeTpoB BOJHOI'O MOTOKa B HMPPHUTAIMOHHOM KaHale B Qopme
TpamneueugaibHOro MonepevyHoro ceuenus |1, 21:

[exp(%i) - exp(ﬁf)}xp(l‘e%\/l)_);)

J’_

h(; )~ 2A0Q0np (;) exp(—At1)
’ (b+B)e "

—L — €X
3 ) — exp X)

N exp(Re—\/D_)A (Re+\/D_2) exp(Re—\/D_)A
2 2
(16)

BeiBoa: Takum oOpa3zoMm, MoxydeHa THApPAaBIMYECKas MOJENb YIPABICHHUS M H3MEHEHHS
[IyOUHBI TIOTOKA BOJBI B HMPPUTAI[MOHHBIX KaHalaX, OOYCJIOBJICHHAs 3KCIOHEHI[MATbHBIM 3aKOHOM
MOJa4Yu BOJIBI.
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K BbIEOPY HOBOIO YCTOMYNBOIO BECMJIOTUHHOIO BOAO3AEOPA U3
P. AMYOAPbA ONA HAOEXXHOIMO BOAOOBECIMNEYEHUA HOXKHbIX PETUOHOB
Y3BEKUCTAHA

A.93. Maxmyooea, X.M. /[ypouee P.A. Ipmanoe
(HUHUUBII npu TUUM)

Makonada Y3bexucmonnune dcanybuii Xyoyonapu ydyH cye pecypciapu Maukuc Oynean ¥onamuod
Amyoapéoan mypeyn cye oauwl HYKMACUHUMZ 2UOPABIUK 64 2UOPONOSUK napamemprapu acocianean. Onumean
Hamudxcaiap acocuda mpaucie2apasuil Amyoapéoan cy8 oauul UHUIOOMU PedCaraumupuiean xyoyou ea 0apé
KUpKUMUHUNHZ MacHUu@rapu maxonaoa épumub bepunean.

Maxonanu mauéprawoa A7-@A-1-155180 «Tpancuezapasuti Amyoapé xassacuda cyg Xyxcanueu Xoaamu
Mypaxkabraweanoa Ysbexucmon Pecnybruxacunu mypayn cyé 6uian mabMuHIQUIHUHS UIMULL yCLyOUtl acociapunu
apamuwy Meea 10UuXaACUHUHE UIMULI-MAOKUKOM XUCOOOMU MAMePUALIapUOan GoudaraHuiou

In the article it is explained a necessary hydrological and hydraulic parameters of the new range water
intake on Amu Darya river for ensuring by water to south region in the Republic of Uzbekistan in condition of
insufficiency of the arrival water resources. Furthermore, it is showed the results of the research of the territory
and features of the location supposed water intake from Amu Darya transboundary river.

During the preparation of article it was used materials of research report on the Mega project A7-FA-1-
15518 of “Developing scientific-methodical base of stable water supply in the Republic of Uzbekistan in the
condition of the intensification hydroeconomic situations on Amu Darya transboundary river”.

B cmamve oano obocnosanue neo6X00UMBIX 2UOPOLOSUYECKUX U SUOPABIUYECKUX NAPAMEMPOS HOB020
cmeopa 60003abopa Ha p. Amyoapvs Onsi obecneuenus 6000U 10JHCHLIX pecuonoe Pecnybnuxku Yzbexucman 6
VCAOBUAX 02PAHUYEHHOCIMU NOCMYNIEHUSL 600HbIX pecypcos. [Ipusedenvl pe3yrbmambl UCCAEO08AHUL MEPPUMOPUU
U XapaxmepucmuKy pacnoiodceHus npeonoidazaemozo 60003ab0pa u3 mpaucepanuinol p. Amyoapus.

s nodcomoeku cmamvu UCHOILIOBAHBI MAMEPUATbL HAYYHO-UCCLEO08AMENbCK020 omyema no Meea-
npoekmy A7-DA-1-15518. «Paspabomka HAYYHO-MemMOOUYECKUX OCHO8 YCMOUYUBO20 B00000echneyeHUs



Pecnybnuxu Ysbexucman 6 yciogusx o60cmpenusi 8000X035UCMEEHHOU 06CMAHOBKU HA MPAHCSPAHUYHOU peKe
Amyodapwsiy.

AkTyadabHocThb. bonbiias yacte Y30ekucrana, okoyio 86 % teppuropuu u Oonee 55 %
OpOIIAaeMBIX 3€eMellb, pachojiokeHa B OacceiiHe pekun Amypaapbsi. YacTh TOBEPXHOCTHBIX BOAHBIX
pecypcoB OacceiiHa peku AMyaapbsi, CGOPMUPOBAHHBIX Ha TeppuTopun Y3oekucrtana (pex CypxaHaapss,
Kamkanapsst, 3apaBiaH), OIECHHBAIOTCS 110 CPETHEMHOT'OJIETHEMY CTOKY Bcero B 4,8 Ky0. KM, 4TO KpaiiHe
HEJO0CTAaTOYHO JIst oOecreyeHus MOTpeOHOCTH Halllel CTPaHBI.

Peka Amymapes nasi PecriyOnukn Y30ekucTaH sBisieTCs CTPaTErMUYECKUM HMCTOYHHUKOM  JUIS
o0ecre4eHHs  BOJOH  OCHOBHBIX  CEJIbCKOXO3SIICTBEHHBIX WM IIPOMBIIUICHHBIX  PETHOHOB
(Cypxannapsunckas, Kamkanapeunckas, HaBowuiickas, Xope3Mmckas oOisactu u  PecnyOinka
Kapakannakcran). B Hactosmee Bpems B Pecmybnuke Tamxukucran u B AdraHucraHe
HNPEeNNPUHUMAIOTCS. MEpPhl 110 CO3JaHUI0 TaKUX CHCTEM pEryJIMpOBaHHMs CTOKAa pPeKu AMynapbs
(ctpoutensctBo Porynckoit 'OC na p. Baxm, amtumxymckoi, Pymanckoil n BepxHeamyaapbHHCKOMH
I'DC na p. [IaH1K), TIpU CTPOUTENBCTBE KOTOPBIX Y30EKUCTaH JUIIACTCS BO3MOKHOCTH OECIINIOTHHHOTO
BoJ03a00pa u3 p. AMyaapbs.

2011 w 2013 rr. mokaszamu, dYTO OTCYTCTBHE MeEp IO OOECHEYeHHI0 YCTOWYHUBOTO
Bogoobecneuennss KamkamappuHCKOW oOnactTh ®3 p. AMyAapes TPUBENO K  Ype3BBIYAHBIM
BOJOXO3SIICTBEHHBIM 0OCTOATENbCTBAM. OIIEHKa TAaKOrO0 COCTOSHHA MH3JI0)KEHa B IUPEKTHUBHBIX
JOKYMEHTaXx.

Pe3yabTaThl Hay4HO-HCCJIEAOBATENLCKONH PadoThl. BbTH BBIONHEHBI PabOTHl 1O OICHKE
COCTOSIHUSI pPeKHM AMyJAapbsi B CTBOpe IpearoyiaraeMoro Bojo3abopa Ansi Tpaccsl HOBOTO KaHaia
nepebpocku BoAsl Ha Tepputopun CypxanHmappuHCcKol, Kamkamapeuackoit, byxapckoit n HaBowuiickoit
obrnacreil Y30ekucrana. [IpoBeneHO H3y4YeHHE KOCMHUYECKHUX CHHMKOB, TIO0 KOTOPBIM YCTaHOBJICHA
HamOoJjee OnarompusTHas TOYKa BOJ03a0opa Al HOBOTO KaHaja nmepedpocku (puc. 1).

OgHo M3 HeoOXOAMMBIX TpPeOOBaHWUH IS CO3JAaHUS BOAO03a0OPHBIX T'HAPOTEXHUUYECKUX
COOPYXEHMH, B YaCTHOCTH OECIJIOTUHHOTO BOJ03a00pa, - 3TO yCTOHYMBOCTh PyCjla PEKH Ha ydacTKe
CTpouTenbcTBa. Bomozabop cnemyer pacmonarath B Ipeneiax yCTOWYMBOTO —ydacTKa pycia
KPUBOJIMHEHHOr0 OYEpPTaHMs, HA BOTHYTOM Oepery, HI)Ke BEpIIMHBI KPHUBOH, B 30HE HaWOOJIBIINX
rITyOuH.

Puc. 1 - [Inanupyemas mouxa 60003a060pa 015t HOB020 KAHALA NEPedPOCKU AMYOAPbUHCKOL 800bl

Bo;[o3a6opHoe COOPYKCHUC HE OOJIKHO CII0COOCTBOBAThH }.Ie(bOpMaLII/II/I pycia, 06pa30BaHmo
JIEAOBBIX 3aTOPOB; HOJKHO obecrneynuBaTh 3a6op BOIAbBI C MHHHMAJBHBIM 3aXB4aTOM B3BCIICHHBIX H
BJICKOMBIX HAaHOCOB.



[To mMarepuanam reonorudeckux usbickanuii u uccnepopanuii [ MIPOITPOEKTA um C.4. XKyka
(1970 r.) «I'eHepanpHasg cxemMa KOMIUIEKCHOTO HCIIOJIB30BaHUS BOJHBIX pPECYpcoB p. AMyJapbs.
[pononbHeIi mpoduias p. AMyaapbs. Pa3OuBka Ha CTYNEHU HMCIONB30BAHHS» » HA PAcCTOSIHUHU 57,3 KM
oT crTBopa Tepme3 BBepX TO TEYCHHIO pPEKH AMynapbsi OBIJIO TPEAYCMOTPEHO CTPOUTEIHCTBO
3apiranckoro Tuapoy3na. [Ipow3BeneHbl Te0JIOTUYECKUE W JINTOJNOTUYECKUE HCCIENOBAHUS JAHHOTO
yuyacTka peku Amygnapbs. [lo pesyiabTaTaM HCClIeOBAaHUN YCTAHOBJICHO, YTO PYyCJIO PEKH HA 3TOM
Y4aCTKe CII0KEHO NECYaHO-TIIMHUCTHIMUA M KOHTJIOMEPATOBBIMH MTOPOJAMHU, 10 CTPATUTPAPUU OTHOCUTCS
K Me3oxkaiftHo30HcKoM rpyrie (J; 4 — 9YeTBepTUYHAs cucTeMa (0T HIDKHETO OT/ela 10 COBPEMEHHOT0).

Martepuansl U3BICKAaHUI M HCCIEAOBaHUs, MPOBEJCHHBIE Ha 3Tarne 0O0OCHOBAaHHS 3apIIaHCKOTO
TUAPOY3Ja, MOKA3hIBAIOT, YTO CTBOP 3apHIAHCKOTO THUAPOY3Ja PACIONOKEH Ha YCTOWYHMBOM YYacTKe
pycna pexku Amymapbs. [lpemmaraeMoe HaMM MECTOHaxOXKJI€HHE HOBOTO OECITIOTHHHOTO BOJI03a00pa
TaK)Ke COBNAJAaeT C YYacCTKOM pEKH, TIe paHee IUIAHUPOBAIOCh CTPOUTENBCTBO 3apIIaHCKOTO
IJIOTHHHOTO TUPOY3IIa.

PacueramMu HOBOTO OECIUIOTHHHOTO BOJ103a00pa OIPEIENICHBl PACXO/Ibl HBIHE CYIIECTBYIOIINX, HO
HCHaACKHBIX coopymeHI/n‘/'I, Mmogaromux BOAY B MalllIMHHBIC KaHAJIbI:

- HacocubIM cTaHnusM cuctemMbl AMy-3anr B CypxaHAapbHCKO# 00IaCTH C pacX0I0M BOIBI
Q=100 m’/c;

- Hacocnyro cramumuio JXKaiixyn B CypXaHIapbHCKOi 061acTH ¢ pacxomoM Bogsl Qr= 95 m/c;

- KapmmHckuii kackaj HaCOCHBIX cTaHIMi B KamkagapbUHCKOM 001acTH ¢ pacXo10M BOJIBI
Q=175 M’/c;

- Hacocnyio cranmumio Xamsa-1 B Byxapckoii o6macta ¢ pacxomoM Boasl Qu= 64 m’/c;

- Hacocuyto cranmnmio Xam3za-2 B Byxapckoii o6mactu ¢ pacxoaom Boasl Qs= 105 m’/c.

Takum 00pa3oM, HOBBIH OECITIOTHMHHBINA BOJI03a00p JOJKEH 00ECHEYUTh MOJady Pacxojia BOJIbI
Q=Q1+Q2+Q3+Q4+Q5 =100+95+175+64+105+40,5=579 m’/c.

N3BecTHO, YTO OCHOBHAas BOJOCOOpHAS YacTh PEKH AMynapbs pacIiojokeHa B TOPHOH W
BBICOKOTOPHOU MeCTHOCTH. [IpeobaiaroimuM NCTOYHHKOM MHUTAHUS OOJIBIIMHCTBA PEK SBJISIFOTCS TaJble
BOJBI CE30HHOTO CHEXHOT'O MOKPOBA; MEHBIIMHA YIEITHHBIA BEC COCTABISIIOT BOMABI JIETHHKOB, a TaKKe
IOKJIeBbIe BOABI. B 3aBHCHMOCTH OT BBICOTHOTO IIOJIOKEHHUS BOAOCOOpa, CTENEHH W BpEMEHHU
YBIQXHCHHUA €T0 OCaJKaMHU, JO0JId B IUTaAaHUU PCK TEX HUJIM MHBIX UCTOUYHUKOB CYHIECCTBCHHO MCHACTCA, B
CBSI3U C OTUM B TOH WJIM MHOH MEpe MEHACTCSA U PEKUM CTOKa.
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Puc. 2 - Buympueooosas uzmenuusocms cmoka Amyoapvu 6 3a8UcCUMoCmu om pasiuyHoll obecneueHHocmu

Ctok pexn AMyAapbs XapaKTepU3yeTcs CyIIeCTBEHHOW BHYTPUTOIOBOH (PHUC. 2) U MHOTOJIETHEH
HEPaBHOMEPHOCTBIO, ¥ B MaNOBOHbI 101 (90 % 0becedeHHOCTH) OH Ha 23 KM’ (pHC. 3) MEHbIIE, YeM B
roJl cpeHel BOIHOCTH. MHOTOJIETHHE HAOIIONCHHUS 32 PEXKUMOM (POPMHPYEMOT0O CTOKa peKH AMYIapbs
MOKA3bIBAIOT, YTO HanboJiee OIaronpusSTHBIM ISl HPPUTALMHU SBJSIETCS paclpeaeleHle CToKa AMyIapbs
C MaKCUMYMOM B HIOJIE, aBI'yCTE.

MHOTOBOJHBIE TOABI HACTYHAIOT MEPUOANICCKH depe3 6-10 JeT 1 UMEI0T MPOAOIKUTEIBHOCTH 2-
3 roma, HO yalle BCTpPEYalOTCS MaJOBOJHBIC MEPHOIbI, HaOmonarouuecs depe3 4-7 JeT U UMEIOIIHe
3aTSKHOU XapakTep - 10 6 JerT.



100000 4
20000 -
80000 -
T0000 -
~ 60000
50000 +
40000 -
30000 4
20000 4
10000 -

LSS LIPS LSS S FLe ™

—— (g B —— Kepon —a— Tyamyos —w— T

MUTTH

Puc. 3 - Muocoremuuit mpeno cmoxa Amyoapvu 3a 1932-1999 2e. (I'D®/ B5, WEMP, 2002)

[IpoBeneHHsle paHee HccleOBAaHUS TMOKa3bIBAalOT [1],9T0 KojebaHUS CTOKa B LMKJIaX BeCbMa
3HAYMTENbHBIE: B MepHol §-eTHero ManoBoabs (1960/61 —1967/68) ctok AMynapbu COCTaBIST TOIBKO
90 % ot HOpMBI. B Teuenne 2-nmeTHero MHOTOBOIHOTO IHKia (1968/69 — 1969/70) on mpeBbIman HOpMY
6ornee uem Ha 30 % . KonebaHusi romoBoro croka xapakTepusyeT KodG(GUIIMEHT BapHalldd: YeM BBIIIC
3HaueHue ko3 Puunenta, TeM 00JbIIe U3MEHUNBOCTD CTOKA.

[IpuBenennbie puc. 2 U 3 MOATBEPKIAIOT, YTO BOJHEBIE PECypChl HA JAHHOM CTBOpE p. AMyAapbs
IOCTaTOYHBI, T.e. CTOK pekn - Ooxee 82 % oT mraHmpyemoro oTOOpa BOABI M Ui CO3JaHUS
OeCIIOTUHHOTO BOA03a00pa ¢ THAPOJIOTHIECKONH TOUYKU 3pEHUS HET MPETSTCTBHM.

W3ydueHneM MHOTOJIETHHX JaHHBIX KOJEOAHWI TOPU30HTA BOJBI HA JIAHHOM YYacTKe pPEeKHu
Awmynapss ycranoBineHa otMeTtka ['B 305,8 m.

B mensx 3amuTHl OT MPSAMOTO MOMAaJaHusl JOHHBIX HAHOCOB B KaHAN MepeOpOCKH, TUIaHUPYETCS
coopyxenue mopora BbicoTol0 0,8 M. [mmpaBmuyeckumMu pacueraMu nJs PacueTHOTO pacxoda
Q=579 M’/c yCTaHOBIEHA WIMPHHA BOJ03a00pa, OHA PABHACTCS 32 M, TPH STOM HAMOP HAJ TOPOrOM
npuHsaT H=5 M.

Kpome Toro, manHas Touka Bogo3abopa obnanaeT psSAaoM MPEUMYLIECTB ISl MPOBEICHHS TPacchl
KaHaJa, 4TO MOKa3bIBaeT Tonorpadus MECTHOCTH ydacTka Bojo3abopa (puc. 4).
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Puc. 4 - Crumox yuacmia pexku 015 co30anuss 60003a00pa u NPoOBedeHlst Mpacchl KAHALA NepedpoCcKu 800bl
BbIBOABI M peKOMEHAL MU




1 IlpemmoxkeHo co3math OECTUIOTHHHBIM BOM03a00p ISl  YCTOWYHMBOTO BOJ0000ECIICUCHUS
tepputopuii CypxannapbuHckoi, Kankanapsunckoii, byxapckoii 1 HaBoutickoii obnacreit PecryOnuku
Y306ekucraH.

2. OmpeneneHbl U PpEKOMEHAYIOTCS THAPABIMIECKHAE TTapaMeTphbl OCCINIOTHHHOTO Boto3abopa.

JINTEPATYPA:

1. MaxmyznoB 2.2K., Maxmynos U.03., lllepderannos JI.3. M3bsaTHe BogHOrO cTOKa B Oacceiine
Apanbckoro mops // Ilpo6iemsr ocBoeHuUs mycThiHb. - 2006. - Ne 3. - C. 34-39.

YIAK 631.51
CUCTEMbl MUHUMAIJIbHbIX OBPABOTOK MNMOYBbI

A.H. Mopo3zos
(OAO 'uoponpoexm)

The article describes the minimum tillage, and history of its development is given. It shows the benefits of
replacing the real tillage method by treatment with subsurface-cultivators. It is indicated that probably at the first
stage of implementation application of minimum rainfed technologies would be most effective.

B cmamve npusooumca onucanue MuHUMATLHLIX 00PabOMOK NOUEsl U ucmopus ux paseumus. Iloxasamvl
npeuMywecmed 3amenvl 6CNawKy ¢ 060pomom niacma oo6pabomxoll Kyibmugamopamu-niockopesamu. Yraszano,
YUMo GepOSIMHO HA NEPeoM dmane GHeOPeHUs, NPUMEHeHUue MUHUMATbHLIX MeXHONIo2ull Ha 0ozape Haubonee
aghpexmusHo.

Kakx wu3BecTHO, 3emiefenne B apuIHONW 30HE MPAKTHYECKH HEBO3MOXXHO 0e3 KOoMILIeKca
MeJTHopauui, T.e. 0e3 yIydIleHHs MUTATEeIbHOTO, BOAHOTO, BO3AYIIHOTO U COJIEBOTO PEKHMMa IOYBHI.
Hocturaercs 3TO pa3NUYHBIMH arpoOTEXHUYECKUMU NpHEMaMH, BIlarocOepeXxeHueM, OpOIICHUEM,
MeXaHW4YeCKUMH 00paboTkamMu M ApeHupoBaHWeM. [Ipu4ém maBHO M3BECTHO, YTO OTCYTCTBHE KaKOTO-
1100 3BEHA B 9TOM KOMIUIEKCE HE MOXET OBITh 3aMEHEHO APYTMM M MO3TOMY CTAaHOBHTCA (AKTOPOM,
JUMUTHPYIOIIHM IJI0OA0POIUE MOYBHI.

HEMHOI'O HCTOPHH:

[Toutn Bce mIeCTh THICAY JIET KyJIbTYPHOTO 3eMJIEIeNHs [T0YBa HEe TepeKanbBatach M OTBAJIbHAS
BCTIAIlIKa Ha HeW He mpoumsBoamnack. IlouBa obpabarpiBamack cOX0#l, KoTopas naenamna Oopo3my 0Oe3
nepeBopora rmiacta. B 00opo3ay Kiamu CeMeHa, OCEHBK YpOXKail coOMpaiu, a MOXHUBHBIE OCTATKH
OCTAaBJISUIH HA TOJISX, YTO COAEHCTBOBANIO HAKOIUICHHUIO TYMYycCa B ITOYBE.

Heckonbko cronietuit Ha3zaa u300peu TUIYT, KOTOPBIH OCYIIECTBIISII TITyOOKYIO BCHAIIKY MOYBHI C
oboporom macta. [IpuMmeHeHue OTBajgbHOW OOpPabOTKM TIOYBBI BHAuaje MO3BOJSIO JTOOUTHCS
YBEIUYCHHUS YpOXKas, TaK KaK IPH TIIyOOKOW Bcramike (TepeKorKe) MOYBHl Pe3KO YCHIUBAETCS JOCTYII
KHCJIOPOJIa B Pa3phIXJIEHHBIE CJIOW IOYBHI M TyMyC HAYMHAET aKTHBHO MHHEPATM30BaTHCS, IOYBa
MOTOJIHAETCS OOJBIIUM KOJUYECTBOM MHUHEPAIBHBIX JJIEMEHTOB, YTO YCKOPSCT Pa3BUTHE PACTCHHI U
BPEMEHHO YBEIUYHBAET €€ IIoA0poanue. DTUM OOBSCHSIOTCS BBICOKHE YPOKau, IMOTydaeMble B IEpPBEIS
TOABI BO3JEIBIBAHUS IISTUHHBIX 3eMelb [1].

OpHako, W3-32 COKpAIICHHs KOJMYECTBA BO3BpAaIlaeMOH B IOYBY OPTraHWKH YMEHBbIIAeTCS
CoJiepXKaHUE TyMyca H3-3a €ro IMOBBIIICHHOW MHHEpadu3aluH, B JalbHEHIIEM NIPOUCXOIUT OYCHBb
ovIcTpoe (B TeueHue 2-4 neT) o0eJHeHNE TTOYBHI.

B mocnenyromeM ydeHble YCTAaHOBHIIM, YTO OOCIHEHUE TIOYBHl NPOUCXOAHMT HE TOJBKO
BCJICJICTBHE COKpPAIIICHUS KOJIMYECTBA BHOCUMBIX B HE€ OPraHWYECKHUX BellecTB. HapyrieHue cTpyKkTypsl
IIOPOBOTO MPOCTPAHCTBA, BHI3BAHHOE TITyOOKOW MaXOTOW M YIUIOTHEHWEM TOJMAaXOTHBIX TOPU30HTOB, B
TeYeHNEe HECKOJBKUX JIeT MPUBOJUT K TIOTHOMY M3MEHEHHIO BIIaro- M ra3000MeHa MOYBHI, a BCE B IEJIOM,
- K YMEHBIICHUIO IIJI0IOPOIUS MOYBBI U CHUIKEHHUIO YPOIKAHHOCTH CEIbCKOXO035HCTBEHHBIX KYJIBTYP.

OTy mpoOiieMy YacTUYHO CTajdd peliaTh BHECCHHUEM MHHEPAIbHBIX YHOOpeHHH, a riyOokas
BCTIAIlIKa M TIEPEKOITKa MOYBBI CTAJM PACCMATPHUBATHCS KaK YacTh TPATUIMOHHON CHCTEMBI 3eMIICIEIHSI.
Ha npoTskeHMH HECKOJIbKHUX BEKOB BCIAIllKa CTaja OCHOBHBIM BHUJIOM 00Opa0OTKHU MOYBBI, XOTs TOMCKH
3aMEHBI €€ HeTTyOOKUMH 00pab0oTKaMU He MPEKPaIaIHCh.



C.M. CkopusikoB  [2], aHanmu3upys pabOTBl POCCHHCKHX H  3apyOeXHBIX  YUYEHBIX,
PEKOMEHIOBABLINX OTKAa3aThCs OT TIyOOKOH MaxoThl ¢ 000pPOTOM IJIacTa, yIIOMHUHAET:

- .M. MenneneeBa, mucapmiero cBbime 120 jgeTr Ha3aa, YTO «...04YCHb MHOTHE BIIQJAIOT B
omuOKy, IoJiarasi, 4To €ciu OOJIbIIE pa3 BCIIaXxaTh, TEM JIyUIIE;

- ocHoBormousararomue padboTsl pycckoro yuernoro U.E. OBcunckoro (1898) [3, 4];

- ¢paniy3ckoro qokropa A. [lemroka, mpomaraHaupoBaBIero onbIT kpecThssHuHA JKana (1910);

- vemma @. Axenbaxa (1921);

- aurmiyanuHa butcona (1928);

- amepukanua O. @onkHepa (1943) u apyrux.

Emé B 1892 r. I1.A. KocTeiueB omyOmKoBall paboTy, B KOTOPOH cooOmui, 4To Ha rore Poccuu
IIPU 3acyXe MeJKas BCTalllka CIIOCOOCTBYET COXPAaHEHHIO BJIaru B OCHOBHOM Macce MOYBHl U YBETUIHBAET
ypoxkaii. HaBo3 oH pexoMeH10Ban pa30pachiBaTh MO HOBEPXHOCTH IMOYBHI.

N.E. OBcuHCKMI — 3HAMEHUTBIH arpOHOM - TEOPETUYECKH 0O0OCHOBAN U OCYLISCTBHJI Ha MPAKTHKE
cucTeMy oOpabOTKM NOUYBBI, KOTOpasi CTajla OCHOBOM BCEX COBPEMEHHBIX «MHUHUMAJIbHBIX TEXHOJIOTHII»
00paboTku ouBkl. Ero padotsl Obutn omy6nukoBansl B 1899-1909 rr. [3, 4]

B 30-x romax mpouwioro BeKa HW3BECTHBIM COBETCKHM YyueHbId, akagemMuk H. M. Tymaiikos
IToKa3aJl, 9TO MeJIKas Beranrka Ha Tiryouny 10-13 cM B 3acynUIMBEIX 00JaCTSIX TaeT XOPOIIHHA pe3yIbTar.

«be3ymue maxaps» — 3Tu cioBa npuHamaexat Aatyany ae CeHT-DK3ionepH, U Hamucajl OH UX B
T€ TOABl, KOrza mociie KaracTpopuueckux nbuibHBIX Oyps 1930-x B CHIA mosiBuiics uHTEpec K
[IOYBO3ALIUTHBIM CHCTeMaM 3emuiefienus, a B 1943 roxy Obula nm3naHa 3HaMEHHUTas CpPEOU arpoOHOMOB
kaura pepmepa J. DonkHepa - «besymue naxapsi».

B 40-x romax 20 Beka MOSBUIMCH PaOOTHI aMEPHUKAHCKUX HCCIeAOBaTeNei 00 yCHEeIHOM
MIPUMEHEHNU B TEYeHHE MHOTHUX JeT B 3acynuuBbix paiioHax CILIA u Kananer 6e30TBanbpHON METKOH
00pabOTKK MOYBBI I IPENOTBpaIleHus 3po3uu. OcTaBieHUE MOXXHHUBHBIX OCTATKOB Ha IOBEPXHOCTH
MoJie yBENWYUBAJIO IUIOAOPOJME MOYB, 3HAYUTENHHO YMEHBIIANO0 HENMPOAyKTHBHOE HCIapeHue C
IIOBEPXHOCTH MOYBBI, CTOK BOJIBI C MOJIEH, BOAHYIO U BETPOBYIO 3pPO3HIO.

[Inpokoe BHUMaHUE arpOHOMHYECKON 00IIeCTBEHHOCTH NpuBiIeKan padotel T.C. Manbnesa [5],
MPEAJIOKHUBIICTO TPOBOAUTH TiIyOokoe poixiaeHue (Ha 40—50 cMm) 0e3 mepeMenieHUsT TOPU30HTOB
MaxoTHOTO cyost. i Takoi 00pabOTKH MCIIONIB3YIOT CHIEUANbHBIN 0€30TBAIBHBIHN TTYT.

KonnexkTu yueHsx Bcecoro3HOro HaydHO-HCCIEI0BATEILCKOI0 HHCTUTYTA 36PHOBOIO XO35HCTBA
pa3zpaboTasl BapHaHT IIOYBO3AIIMTHOM CHUCTEMBI 3eMIICNENIMSI U1 LENMHHBIX M 3aJIeXKHBIX 3E€MEJb
(A.U. bapaes [6]).

Pe3koe moBBIIEHWE IE€H HAa HHEPrOHOCUTENH B MEpBOM MosoBHHE 90-X MPOLUIOTO BEKa,
BBIHYJWJIO arpapueB ABYX aMEPUKAHCKMX KOHTHMHEHTOB M ABCTPaJIMU BIUIOTHYIO 3aHATHCS pa3paboOTKOH
U BHEJPECHHEM MUHHMAILHBIX TEXHOJIOTHH B pacTeHHEBOJICTBE. X CyTh B opmyse «moceB U yOOpKa»
OpH MOJHOM (MJIM YaCTUYHOM) OTKa3e OT MPOMEXKYTOUYHBIX MeXaHHUecKux o0paborok. CeromHs sTa
TEXHOJIOTHs IPUMEHsIETCsl B MUpe (B pa3HbIX BapuaHTax) mouytu Ha 100 mumumonax rexrapos. Ilon Hee
CO3/aHbl MAIIMHBI ¥ TepOHUIH/BI, KOTOPbIEe MPOU3BOJAUTEIN aKTUBHO MPOABHUTAlOT B CTPaHbI C KPYITHOM
arpapHoi 3KOHOMHKOM, B TOM yucie u B Ka3axcras.

PacnpocTpaneHre MUHMMAaIbHBIX TEXHOJIOTUH B MUPE XOPOLIO MILTIOCTpUpyeTcs puc. 1 u tadm. 1,
OJIHAKO CIOpPBl O TOM, 4YTO JOJDKHA IIPEACTaBIsATh COOOW ONTHMajbHAasi TEXHOJIOTHS 00paboTKu
MTOYBBI,IPOIOTKAIOTCS.
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Puc. I - Juuamuxa pocma niowaoeii noo Hyn1esbiM 8030e1b618aHUEM



Tabmuma 1 - YBenmuuenne miomnajici 3eMellb, Ha KOTOPBIX BEIYT XO3SHCTBO IO CHCTEME HYJIEBOM
00paboTKu mouBkl, B iepuoa ¢ 1987 mo 2002 rox

OO0mag rIomamb [Inomans 3eMenb, Ha KOTOPBIX o
. % 3eMelb 0] HyJIEBBIM
Crpana 00pabaThIBaeMBIX 3€MeIb, B HCIIONIB3YETCS CHCTEMA HYJIEBOM
BO3/1€JIbIBAHUEM

ThICSYaX TeKTapoB 00pabOTKH MOUBHI
CLIA 113 700 23 700 20,8 %
Bpasunusg 38 400 21 863 56,9 %
ApreHTuHa 29 000 16 000 55,2 %
Kanana 23 500 13 400 57,0 %
ABcTpanus 72 000 9000 12,5 %
[Taparsait 2200 1500 68,2 %
HApyrue 579 000 4630 0,8 %

B YEM I'/IABHAA CYTh CHCTEMbI MHHHUMAJIbHBIX OFPAFOTOK ITOYBAI?

BepréMmcst k 00CyXKIEeHUIO CYyTH NMPOOIEMBbl U ONpPENeINM, KaKhe LEeNHu IPeciaenyloTcsl TOH Wiu
HMHOM TeXHOIOTuen?

OO0pabatpIBasi HOYBY Pa3TUYHBIMHU OPYIUSAMH, MBI YETKO JOJKHBI TPEICTABIATh:

- 3a4eM MBI 3TO Jenaem?

- JIOCTHTaeM JIU Mbl 3TUM IIOCTaBICHHON LienIun?

- KaKkve J0JTOBPEMEHHBIE MOCIEICTBUS 3TO MOKET TOBJIEYb?

[Ipesxxne Bcero, MbBl XOTUM CO34aTh, I10-BO3MOXHOCTH, cCamble OJIArONPHUATHBIC YCIOBHS
[IOJIy4EHUS yporKas, & UMEHHO:

1. OGecneunTs ONTUMANBHOE HCIIOJIB30BAHUE BJIAard aTMOC(HEPHBIX OCAIKOB M IOJMBHON BOJBI
pacTeHHsIMH, IIPU HAUTY4IIeM BOJAHO-BO3AYIIHOM PEKUME IMOUBHI;

2. O0ecneunTh, MO-BO3MOXHOCTH, NPOTEKAaHHE MPOLECCOB IOYBOOOPA30BAaHUS B CTOPOHY
YBEJIMUYEHUS TUIOOPOAHSI TIOUBHI.

3. MUHMMH3UPOBATh 3aTPaThl Ha NPUOOpPETECHHE MEXaHU3MOB i1 00pabOTKM MOYBHL U YXOAY 32
PacTeHHUSIMH, a TaKXKe Ha yAOOpEHUs U XUMUKATEHL.

3emuiezienblly BCErzaa MPUXOAMTCS PeLIaTh TAKTHUECKHE 3a7add MOJIYyYEHUS YpOXkKasl B TEKYyILIEM
roJly, ¥ IPH 3TOM He 3a0BIBaTh CTPATETHUECKYIO 3a/1ady - HE YXYAIUUTD, & YIYYIIUTh TUI0T0POAKE TOYBHI.

Mgl coctaBuin (cM. Tabi. 2) COMCOK OCHOBHBIX, U3BECTHBIX HaM MPHUEMOB 00pabOTKH MOYBHI U
[IPOAHAIM3UPOBAIIH, VIS UErO KaKIbIH U3 HUX IPUMEHsAETCA. YTO MPOUCXOIUT C IIOYBOH B pe3yiabTaTe UX
MPUMCHEHHUS, U HENb3s JIH O0OUTUCH 0e3 HEKOTOPBIX M3 HHX, YTOOBI IPUUTH K MOJYYCHHUIO MPOTYyKIIUU
CEJIbCKOT'0 XO3SiCTBa YMUCTBIM CHOCOOOM M ¢ HauMeHbIIUMHU 3aTparaMu. (Ilo MeTKoMy BBIpakeHHIO
Macano0y dykyoka, H3BECTHOTO CBOEH KHUTOH « Pegooyusi 00HOU conomunkuy [7]), «<METO0M HUYETO
HHU JCITaHUN).

OtBneuémcst oT ObITyromed B meyaTH W VHTepHeTe TepMHHONOTMH (HEe B Hell cyThb aenal) u
pazbepémcs, 4ero Mbl XOTUM [OCTHYb, HCIONB3Ys T€ HWJIM HHBIC NPUEMBI OOpPaOOTKH IOYBBI, U YTO
pEeaNbHO MPH 3TOM AOCTHUTAEM, a IIOTOM O0CYAMM, KaKUe HYXHBI ISl 9TOTO MEXaHMU3MBbI, KaK M KOTJa UX
MPUMCHSITb.

HanmomHuM, 4TO 1enpl0 MUHUMAJBHBIX 00pabOTOK SIBISIETCS He MOIbKO He 0enamb Oecnoae3nol
pabomul, HO U YUMU OM NPUEMOS, PA3PYULATOWUX eCMEeCMBEHHOe NAI000poouUe NOYEbl U HAPYULATOWUX
9KONI02UIO.

Utak, MBI paccMOTpenn B Ta0J. 2 OCHOBHBIE ONEPalUU 10 MOATOTOBKE MOYBHI K MOCEBY M yXOIY
3a PacTeHUSMH, a TENepb BEIOEPEM TOJIBKO Te, KOTOPBIE AA0T kenaeMblid 3gdekt. Kpome Toro, ykaxem
YCIOBHUSA, IIPU KOTOPBIX 3TOT 3P QeKT nocruraercsi. O4eBUAHO, YTO B Pa3HBIX KIUMATHUYECKHUX 30HAX 3TH
yCIOBHS OYIyT OTIMYATHCS, a TAKKe Ha OOTapHBIX (HE IMOJMBHBIX) U HA OPOIIAEMBIX 3EMIISX.

Wtak, npyu oTKa3ze OT BCHALIKKM C 0OOPOTOM MJacTa U 3aMEHOH oOpabOTKOH KyJIbTHBAaTOpaAMH-
IIJIOCKOPE3aMHU MOXHO OKUAATh, YTO:

- [InanupoBKka TOBEPXHOCTH, CHyXKamas Al TNpUCTIocoOMeHns penbeda MECTHOCTH K
yBenuueHUI0 3()()EeKTUBHOCTH MOBEPXHOCTHBIX CHOCOOOB MOJIMBA, - 3aTOIUICHHEM UYEKOB, HAIyCKOM IO
mojiocaM M Mo 0Oopo3gaM B KOMILJIEKCE C BOCCTAHOBJIGHHEM IUIONOPOAMS IMyTEM COXpPAaHEHHs WIIU
BOCCTAHOBJICHHSI TIOUYBEHHOTO CJI0s (1eJiecooOpa3Ha OJHOKpaTHAs) CTAHOBHTCS MPAKTHYECKU HE HYKHOU
MIPH MCIIOJIb30BAHUN COBEPLICHHBIX CPEACTB MOJIMBA U Ha borape.

- [InaHMpoBKa MOBEPXHOCTH MOJIEH C MaJbIMHU CPE3KaMH M MOJCHIIIKAMH MOXET ObITh HCKIIOUEHA
IIPY OTKa3€ OT BCHAMIKH C 000POTOM IIacTa U 3aMEHOU 00pabOTKOH KYJIbTHBATOPAMHU-TLIOCKOPE3aMH.

- ['my6okoe peixieHue (4u3eneBanne), Kak npaBuwio, 3Q(HEKTHBHOE TP YHUUTOKEHHUH TLTYKHOU
MOJIOIIBEl MM TPHU MEPBOHAYAIHHOM OCBOCHHH IMOYB, UMEIOIINX MPUPOAHbIE CcIab0BOIONPOHHUIIAEMbIE



TOPU30HTEHI, TIPH 0TKa3e OT IIyOOKO# MaxoTel ¢ 000pOTOM MiacTa (M, COOTBETCTBEHHO, OT MEXaHHU3MOB C
BBICOKMM YJCJIbHBIM [JaBJICHUCM Ha II0YBY, ABJIAIOOINUXCHA HpPI'—IHHOﬁ BO3HHNKHOBCHU HJ'IY)KHOI‘/'I
MOJOIIBEI), AOCTATOUYHO MPUMEHUTh TOJIBKO €AMHOXIBI, B CIEAYIOIIHNE TOJbl KOPHHU PACTCHUU caMu
HaWyT JOPOTY 3a BOJOM M MUIEH MO0 €CTECTBEHHBIM MTOPaM.

- PpIxJleHHue MOBEpXHOCTH MOYBBl Ha TIIyOWHY YKIAAKH CEMSH MpH TOCEBEe W KYyJIbTHBAI[UU
MPOTAIIHBIX KYJIbTYp IJIOCKOPE3aMU B BETETAIMOHHBINA MEPHO (JIAMYATHIMU KYJIbTHBATOPAMHU), HYKHOE
JUTSL TIOJJIEP’KaHUSI BEPXHETO CIOSl B PHIXJIOM COCTOSHUM W JJIS WHTEHCHBHOW OOpHOBI C COpHSKAMH —
CTAHOBUTCS OCHOBHOH oOlleparnueil B TEXHOJOTHMH MHUHHUMAaJIbHBIX 00paboTok mouBhl. [lpm sTom mous,
CHUJIBHO SaCOPéHHHe OJHOJIETHUMHU U MHOTOJICTHUMHU COpHAKaMHU, HABEPHOC, UMCET CMBICII OCTaBUTh IO
mapoM u 00padaTeIBaTh 10 MEpPe OTPACTAHUS UX.

- Ucnonb3oBaHue cesIOK MPSMOTO ceBa (HE 00s3aTenpbHO TMPH  XOPOIIEM H3MEIbYeHUH
IMOXHUBHBIX OCTATKOB M XOPOLICM BbIpaBHUBAHWMN MOACTWJIAIOMICTO IIJIOTHOTO CJIOA IIOYBBI IIPpU
MpEeABITYINeH Onepalliy i YCUICHUS BOJOCHA0XKEHUS TPOPACTAIONIUX CEMSH).

Jo0aBuM K TpPUBEIEHHOMY CIUCKY HECKOJBKO TaBHO HM3BECTHBIX, HO PEIKO NPHUMEHSIEMBIX B
COBPEMEHHBIX TEXHOJIOTHSX TNPUEMOB M, 1O CYTH, BBHIiJIEM Ha IeEpevYeHb BHUAOB padOT, KOTOpHIC
pekomennytorces kak Hysnesbie (NoTil), BepHee, MUHUMAaIbHBIC TEXHOJIOTHU:

- Cegoobopom - NaBHO HWCIOIB3YEMBIH NPUEM, MPOBEPEHHBIN COTHSAMU JIET Ha TPaKTHKE,
JIOKa3aBIINi CBOIO YP(PEKTUBHOCTE U IKOJOTHYHOCTH, KaKk B 00OpPH0E ¢ COPHOU paCTUTEIHLHOCTHIO, TAK M C
BpeaAnuTeIsIMHA. [I[pUYHHBI €ro CeroIHsIIHeH HEeTOMYJISIPHOCTH JIeKaT, CKOpee BCEro, B COIMALHOM cdepe
(13-32 OTCYTCTBHS COOCTBEHHOCTH Ha 3€MIIIO, MUIA XOTS OBl TBEPJOW rapaHTHUU Ha TpaBa HacIEHOBAHUS
OJITOCPOYHO apEeHAYEMBIX 3€Mellb, BBI3BIBAIONIEE CTPEMJICHHE 3EeMIICNIETBIEB ObICPO TONYIUTH
MaKCUMyM TpHOBUIM, TNPH MHUHAMyME MaTe€pUalbHBIX W TPYIOBBIX BIIOKeHHi). Kpome Toro,
MOHOKYJbTYpa MOOIIPSAETCS u HacaXJaeTcs MIPOMBIIIICHHO-(DUHAHCOBBIMU Kpyramu,
3aMHTEPECOBAaHHBIMH B TiepepadoTKe M TOproBiie mponykiuend e€. M 3To, HECMOTpS HA TO, YTO BBIXOJ
LIEHHBIX KYyJbTYp B ceBOOOOpOTax BEIIE, YeM O€3 HUX M OTO MHOTOKpPAaTHO JOKa3aHO paboTamu
Corwo3HUXMU (uu npaBpa oy, cuTyanus Kak B JETCKOH MECEHKE — «...HET, HET, Mbl XOTUM CET'OJIHS, HET,
HET, MBI XOTUM ceitgac!!!y»)

- OcTaBieHue B pa3MeNbYEHHOM BH/IE TIOKHUBHBIX OCTAaTKOB (MYJIbYH) B BHAE CTEPHHU, BHECCHHS
HaBO3a, WU CUAEPATOB, C MOCIEAYIOLIEeH NPUKATKOW U MEJIKOM 3a/IeIKOW B MMOBEPXHOCTHBIN CIIOW MOYBbI
— UCHBITAHHBIE TMPUEMBI COXPaHEHUs] TIOYBEHHOW BJarw, OOPHOBI C COPHOI pacTUTEIBLHOCTHIO, PE3KOTO
yBENWYEHUs OWOJOTHYECKON aKTHBHOCTH TIOYBBI M CTaOMIBHOTO pocTa €€ IUIOAOpOauS TIpH
CYIIECTBEHHOM COKDAIICHHH HCIOJIL30BaHUsI MUHEPATbHBIX YAOOPEHUH WM MOJHOTO OTKa3a OT HHX.

- [l[pumeHenne TPUEMOB BBICEBA CEMSH Ha TMOJAX CO CIHEIUAIbHO TOJTOTOBICHHBIM
MTOBEPXHOCTHEIM CJIOEM M HETPOHYTHIM JIOXKEM €CTECTBEHHOW IUIOTHOCTH, (HE 00S3aTEeNbHO CEsIKaMu
MIPSIMOTO BBICEBA), KOTOPBIE 00ECTIEUNBAIOT OTINYHBIE M PABHOMEPHBIE BCXOBI IO TOKPOBOM MYJIBYH H3
MMOXHUBHBIX OCTaTKOB, WU cuaeparoB. (CieayeT HamOMHUTH, 4TO CTO JBaAlaTh Jier Hazax E.U.
OBcHHCKHUH TTpeKkpacHO 00xoauiics 6€3 HOBOMOJIHBIX CESIIOK MPSMOTO CeBa, MPUMEHsIS TOCEB Ha TITyOHUHY
5 €M pa3phIXJIEHHOTO CJIOS OOBIYHBIMHU CESIIKaMH, MPU 3TOM, B TOIBI KaTacTpOPUIECKUX MHOTOJIETHUX
3acyX, KOrJa TOCEBBI BHITOpajd Ha IUIOMIATU WENbIX TyOepHHH eMy yAaBalloch TOJy4YaTh CpEIHHE
ypoxaun!).

- IloceBrl TOBTOPHBIX KyJIBTyp Bcien 3a YOOpKoWl mepBOil KyJbTypbl, IIPOBEICHHBIE
HenocpedcmeerHo B TeueHUE 1-2 4acoB mociie yOOpPKH, MO3BONSIOT (D (PEKTUBHO MCIOJIB30BATH 3aIachl
MMOYBEHHOM BJIATM, OCTABIIMECS IIOCIE TEPBOW KYJIbTYphl JJIS TMOJY4YEHUS BTOPBIX YPOXKaeB IpHU
MIPOBEACHUH XOTs OBI OJHOTO TOJMBA, WU, B KpallHEM ciiydae, Omomaccy Jijisl KopMa CKOTa MIJIH BHECEHUS
CHUJIEPATOB.

Uro ke mpou3oMmér (Jydme ckaszaTrh, Yero cieAyeT OXHWJaTh) II0cjie MPOBEACHHS
pekoMeHmyeMoro Imkia pabor? B uéMm OBUT cekper ycmexa arpoHOMOB — HOBAaTOPOB, KOTOpPBIE
MIPUMEHEHNEM CaMBIX MPOCTHIX MPUEMOB C MOMOIIBI0 MPUMUTHUBHBIX MTOYBOOOpPAOATHIBAIONINX OPYIUi
JOCTUTAIIN YCTOMYNBOTO TOBBIIICHHUS TUIOAOPOIUS TIOYBBI?

OHM Jenany TpPU OYEHb NPOCTHIE, HO HMEIOUINE OYEHb OOJNBIIOE, APUHYUNUATLHO BAICHOE
3HAYeHUue, BEIH:

- BOCCTaHaBJIMBAaJId, HACKOJIBKO BO3MOXKHO, (YHKIHIO BEPXHEro CJIOS TOYBBl (IEPHUHBI),
3aIUIIAIONIET0 e€ OT U3JIHUIIHEr0 Pacxo/a Biard U 00eceynBaoIero YBeIu4eHne I0A0POIuS;

- BOCCTaHaBJIUBAJU eCMeCcmeeHHy0 TIOPO3HOCTh HIDKEEKAIIUX TOPU30HTOB;

- st OOpeOBI ¢ COPHSAKAMH HCIIOJBb30Bald B Ka4eCTBE OCHOBHOTO MpuéMa Menkyio (5-7 cm)
00pabOTKy MOBEPXHOCTH MOYBHI INIOCKOPE3aMK Ha POHE CEBOOOOPOTa;

- He IaBaJId MOYBE «OTIBIXaTby, T.€. MPEeKpamaTh paboTy MO HapaIllMBaHUIO TLIOAOPOIUS.



Ta6J'II/II_Ia 2 - Xemaembie u (l)aKTI/I‘IeCKI/I JOCTUTa€MBbIC PE3YIIbTATHI IPUMEHACMBIX OCHOBHBIX
MCJIHMOPATUBHBIX U AIrPOHOMUYCCKHUX IMPHUEMOB

BUJ . o
NeNe XEJAEMbBIU PE3VIJIBTAT OAKTUYECKUU PE3VJIBTAT
OBPABOTKU
[TnanupoBka Viydiienue PaBHOMEPHOCTH
MTOBEPXHOCTH MOBEPXHOCTHOTO IOJIMBa. B penkux
1 nosieu ¢ | cnyyasx — ymoOctBo mpoBeaeHus | JlocTuraercs, HO CONPOBOXKIAETCS [UIMTEIBHOW moTepeit
CyIIECTBEHHBIMH arpOHOMUYECKUX MEPONPHUATUH | MIOAOPOAUS HA CPe3Kax M MPOCaJKaMH Ha MOACHINKAX
Cpe3KaMu u | (HampuMmep, NpU TEPPaCHPOBAHHUU
MOACHIITKAMHU CKIIOHOB)
IInanuposka
MTOBEPXHOCTH Ob6neryaer MoceB U CIOCOOCTBYET PaBHOMEPHOCTH BCXOJIOB.
o IMonmydyeHne  MOBEPXHOCTH MO, o
2 nojied ¢ MalbIMU . [TocTosiHHO HapyiIaeTcs BCHAIIKOM U uepe3 2-3 roxa TpedyeT
yIOOHOMU IS oceBa.
cpe3KamMu u MOBTOpA.
I10JICBITKAMH
vGokoe Paspymienne «mryxHoii momomBe» | Ha 2-3 ronma ymydmaeT BOIHO-BO3IYIIHBIA PEXXUM ITOYBBI, HO
3 I)I})/(J'IE:HI/IG Ha CYIIMHHCTBIX W TIMHHCTHIX | 6€3  ycTpaHeHHs NPHYMH  BO3HUKHOBEHHSA, Tpelyer
P oYBax MOBTOpPEHHS Kaxble 2-3 roxaa.
VYMeHbIIaeT BO3MOXKHOCTh BIHUTBHIBAHUS BJIarM OCAgKOB H
PrixyieHue MOYBEHHOTO CIIOSL  JUIS
CHEroTasHMsI, KOHCEPBUPYET 3aIac CeMsIH COPHIKOB Ha CPOK
YBEJIMYEHUS BIUTHIBAHHUSA OCAAKOB,
N or 5 no 100 (cta u BBIIIE) JIET, CIHOCOOCTBYET OBICTPOMY
riryOOKOH 3aJlelIKh CeMsSH COPHSIKOB
Bcemnamka c MEPECHIXaHUIO BCETO PA3PBIXJICHHOTO CIIOS TOYBBI, yXyALIas
4 U TIO’KHUBHBIX OCTAaTKOB, yJIyUIICHHS
00opoToM IIacTa pa3BUTHE BCXOJOB. YMEHBIIAET CKOPOCTh MUHEpaIU3aIUH
BJIArONPOBOIHOCTH u
MOXXHUBHBIX OCTAaTKOB M, CAMO€ BPEJHOE — yMEPTBISIET Kak
BO3yX000MEHa, a TakKxe,
a’poOHBIe, TaK U aHAdPOOHBIE OaKkTepHH, 6€3 KOTOPHIX MOYBa
BJIarocOepeKeHuUs.
TepsieT eCTECTBEHHOE II0gopoaue 3a 2-3 roaa.
PLIXJICHIC Co3naHue phIXJIOro BIAro3amiTHOTO
HOBEDXHOCTH ciost HOYBBI c YaCTUYHBIM | PhIXJE€HHME M TPOBOIHUPOBAHUE BCXOJOB IOCTHraeTcs, a
5 p YHUYTOKEHHEM COPHSIKOB U | KOPHEBUIIHBIE COPHSIKH TPH OIAronpHATHBIX IOTOAHBIX
MIOYBBl JTHCKOBBIMHU
S0DOHAMM MPOBOLUPOBAHMEM HUX  JPYXHBIX | yCIOBHSAX YCKOPEHHO Pa3MHOMKAIOTCS
P BCXOZOB
Ilenn MONHOCTBIO  JOCTHTAIOTCA, KpPOME TOTrO, IIpH
Co3naHue peIXJIOrO BIAro3aldTHOTO
Prixnenune UCTIONIb30BaHUH KyJIbTUBATOPOB, o0ecTeunBaronx
ClOST TOYBBI C TIOYTH MOJHBIM
MIOBEPXHOCTH paBHOMEPHYIO ITyOMHY PBIXJICHHS HA YPOBHE YKJIAJKH CEMSH
6 YHHUYTOXKEHHUEM BCXOIOB OJHOJIETHUX
MOYBBI JIAYATHIMH IPU TOCEBE, JOCTUTAIOTCSl PABHOMEPHBIE APYIKHBIE BCXOJBI,
u CHIIBHBIM YTHETCHHEM N o
KYJIbTUBAaTOPaMHU 3a CY4ET KaIWUIIPHO-COPOLIMOHHONW MOIIMTKE II0 CJOK C
MHOTOJIETHUX COPHSKOB M . N
HEHapYHIEHHON, MIIM BOCCTAHOBIEHHOH CTPYKTYpOii mop.
Co3ganue peIXJIOTO BIAro3al[dTHOTO
Prixnenue O¢ddhexTHBHOCTh IpOOIEHUST KOMKOB CHJIBHO 3aBUCHUT OT
ciost TIOYBBI c YaCTUYHBIM
MTOBEPXHOCTH CBOEBPEMEHHOCTH MIPOBEACHUS 60poHOBaHMS, a
7 YHUUYTOXKEHHEM  OJHOJIETHHX U <
MOYBBI MITHIPEBBIMH . BbIYECHIBAHUE  KOPHEBHII COPHAKOB  Manod(dexTHBHO,
BEIUECHIBAHHEM KOPHEBHUIIHBIX
6opoHaMu HOCKOJIbKY MX OOPBIBKH OBICTPO BHOBb IMPUIKHUBAIOTCS.
COPHSIKOB
puKaTbEane CrnocobcTByeT gactuuHoMy | Ilpuém nmUIIEH JTOTHKH: CTOMIO JIM PBIXJIUTH, YTOOBI MOTOM
3 I (?Be HOCTH BOCCTAHOBJICHUIO BIArolNpoBOJHOCTH | yNIOTHATHE? XOTA TMOHATHO, YTO TPH KOHCEPBATHBHBIX
p MOYBBl JUISI yIYYIICHHS BCXOJOB | TEXHOJOTHAX TIyOOKOIl BCHAIIKM HMHAade BCXOABI MOIYYIHTH
IUIOCKUMH KaTKaMH N
pacTeHui MPAaKTHIECKH HEBO3MOKHO.
IIpukaTtsiBanue .
To xe, yTo u B npeapiaymiei onepaunu. OueHb 3¢ HEeKTUBHBI
MTOBEPXHOCTH Pa3zHOBHIHOCTD orepannuu o
9 IIPU CTPOUTENIHCTBE 1aMO, IJIOTUH U OCHOBAHMS 1OPOT.
peOpHCTHIMU YIUIOTHEHHIO YacTH IUIOMIA N
WHorma mMpuMEHSIOT UISL TPUKATKN IOCEBOB CHAEPATOB
KaTKaMHu
IIpukaTsiBanue
10 MTOBEPXHOCTH PaszHoBugHOCTB ornepanuu no | OueHb 3(QGEKTUBHBI NPHU CTPOUTEIBCTBE IUIOTHH, JaMO U
KYJTa4KOBBIMH YIUIOTHEHHIO YaCTH TUIOMIATN OCHOBAHHS JAOPOT.
KaTKaMH
Marnoanue MMpuéwm, UCIIOJIB3Y eMbIH s | Ilpuém, B pesympTare KOTOPOTO YHHUYTOXAETCS CTPYKTypa
11 MTOBEPXHOCTH pa3aBiIMBaHMS KPYIHBIX KOMKOB | IIOp, YTO OOYCIIaBIMBAeT YCKOPEHHYIO JErpajallfio IOYBEI,
TTOYBBI nepes; MoceBoM Jlenaet moje «KpacuBBIMY JUIsl B30pa JWJICTAHTA.
KynpTuanuu
CriocoOCTBYeT COXPAaHEHHIO BIIArH . i
Jam4aThIMA o ITIprém cmocoOCTByeT COXpaHEHHIO BIAarM M CO3JaéT
mocjae  CWIBHBIX  JOXJAeH Wi .
12 KyJIbTUBaTOpaMHU B ycioBusa, Oinm3kue K oOecleYMBaeMBIM  E€CTECTBEHHOM
. MOJIUBOB, obOjeryaer 0Oopedy ¢ .
BEreTalMOHHBII N JEpPHUHOM.
COPHOH PaCTUTENBHOCTBIO.
TIEPUOJT
[TprBOIUT K pPE3KOMY COKpAIICHHIO KOJMYECTBA BUAOB H
qucia MHKPOOPTaHU3MOB, ObICTpOMY HCTOIICHUIO
Yb6opka ITpoBoautcs s YCTpaHEHUs | €CTECTBEHHOTO MIOA0POAus MOouBbl. II0 ONMBITHBIM JaHHBIM,
13 MO>KHUBHBIX pacnpocTpaHeHus Gonesneit U | MPaKTHYECKH HE BIUSIET HA pa3Mephl MOMyJIAIUNA BpeanTeneit
OCTaTKOB BpEeIUTENCH U ISl TOKA3yXH. U pacupocTpaHeHwe Oone3Hed, T.K. MociegHee Oombire

3aBUCHT OT
(akTopoB.

ceBooOOpOoTa, KIMMAaTHYECKUX H JAPYTHX




Ymo docmuzanoce Imumu npuémamu?

- BO30OHOBIIEHUE «paboTh», T.€. OHOJOTHYECKOW AKTHBHOCTH TOPU30HTA, HWCIOJIHSIONIETO
(YHKIUY TEPHUHBI;

- BOCCTAHOBJIEHUE XOPOULIET0 BIUTHIBAHUS B HIDKEIEKAIIMH CIOW M BO3BpAT BJIarM U3 HUXKHETO
TOPU30HTA Ha TPAHUILY CO CIIOEM, BOCIIONHSIOMMM (DYHKINU JEPHUHBL;

- BOCCTAaHOBJIEHUE XOPOIIEro ra3000MeHa Mexay aTMoc(hepoi U TTOYBOM.

- IpeKpalleHne «yOWUHCTBa» IMOYBEHHOH a’poOHONW M aHa’dpoOHOW MHUKpPOQIIOpPHl OT 000poTa
IJ1acTa;

- MpeKpalleHrue BO3BpaTa CEMsH COPHSKOB M3 PE3epBOB, CO3AAHHBIX B MPEIBIAYIINE BCHAIIKH C
000pOTOM TIacTa, KOTOPBIE COXPAHSIOT BexoxkecTh 10-15, a HexoTophie BuABI — 10 100 ner;

- CIlep’)KUBaHUE MAacCOBBIX PACILIONOB BpeauTesel myTéM ceBooOopoTa.

Ha puc. 2 mokazaHo, Kak BBITJIAJIEN IOYBEHHBIN POQUIb B pe3ysibTaTe TIIyOOKHX BCHAIIEK, U KaK
JIOJDKEH BBITJISIICTh MTOYBEHHBIN MPO(IIIb B Pe3yIbTaTe MPOBEICHUS BBIMICIEPSYHCICHHBIX MEPOTPUATUIH
110 UCTCUYCHUU HECKOJIBKHX JIeT (puc. 3).

[N
LRV |
Paspea novesl DECUHGKO20

A

Puc 3 - Cmpykmypa nop 6 60ccmano8/1eHHOl noyee npu
Puc. 2 - Bom kak 6wieisaoum «6bINAXAHHASAY NOY6d NO PYKIYP P P

OYeHb MENKOU naxome u NYMu OBUdNCEHUs. 61a2U 8 Nepuoo
MHEHUIO U.E. Oscuncrozo (6 uHmepnpemayuu . .

00oicoell U NOAUBO8 (HU3), U 8 MENCNONUGHOU Nepuood
H.U. Kypowmosa [13]) (s6epx)

Ha pucyske 3T0 TpyaHO U300pa3uTh, HO B IPUPOJIEC, U IMO UMeem NPUHUUNRUAIbHOE 3HAUEHUE,
- 8]142a_0GUIICEMCA BHU3, NPEUMYUIECHEGEHHO U Oblcmpee 6ce20 N0 KPYNHbIM NOPAM, UCKIIOYASA meM
CAMbIM NOBEPXHOCMHDIIL CHIOK, 4 66E€PX OHA MOMICEN 6EPHYMbCA MOIbKO RO CAMbIM MEAKUM.

B osrom m 3aximodaercs OJHa W3 TJIABHBIX NPHUYMH YCIEeXa TeX 3EMIIEENbIeB, KOTOpPHIC
MPEITIOKIIN TPUEMBI 00pa0OTKH, KOTOpPBIE TENEPh Ha3bIBalOT Mo-nHocTpaHHOMY: NoTill.

Ha puc. 4 MNPpUBOAUTCA CXEMa MNECPCABUIKCHUA IMOYBEHHOU U aTMOC(i)CpHOfI BJIaru B JHCBHBIC H
HOYHBIC 9acChI.
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Puc. 4 - Cxema nepedeuoiceﬂuﬂ 61a2u 6 OHeaHble U HOUHbLE YdCbl

B nHeBHble Yachl NpeBaNMPYIOT HOTOKM BJIarM BBEPX M KOHACHcauus €€ M3 aTrMocdepbl
COKpallaeTcs,, BIUIOTh OO HyJId. B HOYHBIE Yackl CyMMAapHOE€ WCHAapeHHE pPE3KO YMEHBIIAETCS H
YBEJIMYUBACTCS KOHJACHCALMS AaTMOC(EpPHOI Biard Ha IUIOTHBIE IOYBEHHBIE CJOW IO BEPXHHUM
pa3phIXJIeHHBIM cioeM. [1oTok KanmmuisipHO-COpPOIIMOHHOM Biard M3 TIIyOOKHX TOPHU30HTOB OCTAE&TCs
MIOYTH HEW3MEHHBIM W B HOYHBIE Yachl CYHIECTBEHHO KOMIIEHCHUPYET IHEBHOW pacxXojJ BIaru Ha
CyMMapHO€ HWCIapeHHe U3 BEpXHHX TopuU30HTOB. (DTa cxemMa TpeOyer WHCTPYMEHTaIbHOI'O
MOATBEP)KIEHUS, TIOCKOJBKY 0 CHX MOpP HET HU MPUOOPOB, H3MEPSAIOIINX MOTOKH BJIAard, HU METOAMKH
MIPOBENICHUS U3MEPCHUN).

Emé pa3 KOpOTKO  mIepeyuciuM T€  IPEeUMYINEecTBa, KOTOphle  00ecrneduBaroTCs
BBIIIEIIEPEUNCICHHBIMY IPUEMaMHU:

- Prixunplid, copepskamuid mMaccy OpraHUKW (ITOKHUBHBIX OCTaTKOB, HAaBO3a, WJIHM CUACPATOB),
MYJIBYUPYIOIIUHA CIOH, TITyOMHONH ~5-7 cM, SIBISETCS, KaKk Obl 3aMEHHMTEIEM €CTECTBEHHOTO JEPHOBOTO
ropu3oHTa MouBbl. OH SBISIETCS XOPOLIMM «OIESUIOM» JUISL (OKUTENEH» IMOYBBI, OTPa’KAIOLIUM YacTb
COJIHEYHOH paauanuy, NperoXpaHAoMMUM e€ OT MeperpeBa W H3JIHIIHEro ucnapenus. I[lockombky
o0jamaeT HU3KOH TEIUIONPOBOJHOCTBIO H3-32 PBIXJIOCTH W OOJBIIOTO COJEPKAaHUS OpPraHHKH,
COXPAHSAIOIIUM IIOYBEHHYIO BJIary B HIJKEJIEXKAIEM I'OPH30HTE, 00€CIeYNBAIOIIUM KOHACHCALIUIO BIIaru
U3 BO3/yXa W CO3AAIOIIMM BCE YCIOBHS JJIsi HHTCHCHBHOW NepepabOoTKW OpPraHWKH B JOCTYIHBIC IS
pacTeHHId IeMEHTHl MUTaHUs. BO3MOXHO, UTO AJISl YCIOBHH IMTyCTHIHHOW 30HBI OH MOXKET OBITH OonbIIe
(mampumep ~7 cM). OTa rryOMHA BIOJNHE AOMYCTHMA IS MYCTHIHHO-IIECUAHBIX M CylecuaHbIX Mo4B [8],
HO Ha TJIMHHUCTBIX IIOYBAaX 3TO HEOOXOOUMO IPOBEPHUTh, TaK KaK CEMEHa HEKOTOPBIX KYJIbTYPHBIX
pacTeHHii, BO3MOKHO, HE CMOTYT IPOPACTH C ITOH IIyOHHBEI.

- OOpa3yowmuiics Ipu pas3lokKEeHUH OpraHUKH yriekucislidi raz CO, (B moaTopa pasa Tsxenee
BO3/lyXa), CTEKAeT BHU3 [0 KPYNHBIM IIOYBEHHBIM IIOpaM, M, COEIUHSACH ¢ IIOYBCHHON BJIaroi, oopasyer
cnadyrw yroaeuyio kuciory CO, +H,O = H,CO;, xotopas 0ocBOOOXHAaeT BaKHEHIIME MHUTATEIIbHBIC
3eMeHTHl pocdop M Kallui, HAaXOASIIHUECS B COCTOSHUYU MOTIOMEHHOM IIIMHUCTHIMH YaCTUIIAMH MOYBEI,
(HO IUIst IeCUaHBIX W CyNECYaHBIX MOYB 3TO HE aKTyajJbHO, ITOCKOJBKY 3amachl CBA3aHHOTrO Qocdopa u
KaJlisi B HUX MaJibl, TIO3TOMY 3/IeCh HEOOXOJUMBI KaK OpraHMYecKue, TaKk U MUHEpalbHbIe YIAOOpEHHs).
HenapymienHasi, nuiam BOCCTaHOBJIEHHAs CTPYKTypa MOp B FOPU30HTE, JIEKAIIEM I0J PHIXJIBIM BEpXHUM
CJIOEM, BBHIMONHSIOMUM (YHKLUUIO NEPHHUHBI, 00ECIEUNBAET KAaNMMUIIPHO COPOLMOHHBIA MOATOK BIaru
CHHU3Y, 1 HA000POT, JIETKOE HACHIIICHNE €ro P A0XKIAX U noiuBax. Kpome TOro, KpynHsle IOpsl B 3TOM
MOACTHIIAIONMIEM cJoe (OCTaBIIMECS C MPOLUIBIX JET, OT MEepPerHUBUINX KOpPHEH M XOJ0B 3eMJIEPOEB),
HaMHOTO 00JieryaloT OBICTpOe MpopacTaHNe KOpHEH BHU3, BAOTOHKY 3a YXOASAIIECH BIaroi.



- Hanuune «MCKyCCTBEHHOW JEpHUHBI» OTKPBIBA€T IIMPOKHE BO3MOXKHOCTH IPUMEHEHUS
COBEPILEHHBIX CPEACTB MOJUBA, U OCOOCHHO, AOXKIAEBaHUA, T.K. BOCCTAHABINBAETCA BBICOKAs MPHUPOTHAS
BOJIOTIPOHUIIAEMOCTh MOYB.

- Yxyagka ceMsiH IpPHM II0OCEBE Ha TPaHUIly MEXIY DPBIXJBIM CJIOE€M M CJIOEM €CTECTBCHHON
MIJIOTHOCTH, OOecnedynBaeT HUX OBICTPOE U JAPYKHOE MPOpPAcTaHHE U XOpoIlee YKpeIUIeHHE B I0YBE
(cM. puc. 5 u 6, 3aMMCTBOBaHHbBIE M3 IPOCIEKTa MAIIMHOCTPOUTENbHON GupMbI «Lemkeny).

MNoBepxHOCTE, HE NpUrogHaa ona cemMsaH

Boznyx, Tenno

MoeepxHoCcTE, 0becnevnBaroWan
paBHOMEpPHbIe BCXoabl

MAoTHAR

Puc. 5 - Paznuya ycrnosuii pazeumus cemsin npu nioxou Puc. 6 - Ycnosus npopacmanus cemsan npu npasuivbHou

U Xopowel No8epXHOCMU NOOCMULAIOWe20 CI0si ¢ 00pabomke  NOYBbL  MEXAHUSMOM,  Npedidedemblm

ecmecmeeHHol CmpyKmypotl nop Gupmou  «Lemkeny. Cemena neeko  Habyxaiom,
npopacmalom U NPOYHO VKOPEHAIOMCS 6 cloe C
HEeHapYWeHHOU CmpPYKmypou

3AK/ITIOYEHHUE

Hapacratonuii neuutT BOJHBIX PECYPCOB, a TAKKE YIOPOKAHUE TEXHUKH U TOPIOYES-CMa30YHBIX
MaTepuajoB HACTOSITENBHO TPEOYIOT HMCKATh HOBBIE (WM XOPOILIO 3a0BIThIE) pEIIeHHS B MEITHOpAIuU
OpOIIIaeMBIX U OOTapHBIX 3eMelb. BCE M3I0KeHHOE BHINIE — 3TO MOMBITKU CBSI3aTh MPUEMBI TTEPEIOBBIX
arpOTEXHUK HE TOJBKO C TPAJUIUOHHBIMM NMPUEMAMH MEJUOPALMHM, HO M C TIIYOOKHM TOHMMaHHEM
MPOIIeCCOB MOYBOOOpa3oBaHus. OHHM, HECOMHEHHO, TPEOYIOT MPOBEPKU B OMBITHO-IIPOU3BOJACTBEHHBIX
YCIOBUSX, C YIETOM MMOYBEHHO-KIUMATHIECKUX yCIOBUH Y30eKucTaHa.

OdeBHIHO, YTO TPUMEHEHHE MHUHHMAIBHBIX TEXHOJNOTHH Oymer HambOoiee >PQPEeKTUBHO Ha
Oorape, a Takke Ha IMOCEBaX OPOIIAEMBIX 03UMBIX 3€PHOBBIX, T/l OCOOYIO POJIb MTPAacT MPEeAOTBpaIIcHUE
M3JIMIITHET0 WCTapeHHs C TOBEPXHOCTHU MOYBHL. [IprMeHeHHe 3THX MPUEMOB B OpPOIIaeMOM 3eMIICIEITUU
Ha TPOIMAIIHBIX KyJNbTypax MEpPCHEeKTHBHO COYETAaTh C COBEPIIEHHON TEXHWKOW TOJWBA, TaK Kak
MPOBEJCHUE MOJHMBOB MOBEPXHOCTHBIMH CIoco0aMu OyAeT 3aTpyIHEHO, W3-3a HaJUYHs MOKHHBHBIX
OCTaTKOB B 00OpO34aX, YTO MOXKET YXYIIIUTh UX THUIPABINYECKHE XaPAKTEPUCTUKH W PaBHOMEPHOCTH
pacrpezenennst BOABI 1O TUTOIIAIN TTOJIS.

Ha puc. 7, 3aumcTBoBaHHOM u3 pabotel H. lllmakoBckoro [9] (M3BECTHOrO CHEIHANKCTA IO
TEXHOJIOTHIM PEIICHUs M300pPEeTaTeIbCKUX 3a/1a4), MOKa3aHa 3BOJIIOIUS NTPHEMOB 00pabOTKH MMOYBHI, 11O
Mepe TIOTIOJTHEHUS M yIIIyOJIeH!s 3HAHUN O TIouBe U mpuéMax e€ 00padoTku. OH 3aCTaBIICT 3ayMaThCS:
MO4YeMy € MBI JI0 CHUX IOpP HaxOJMMCS Ha TPEThbeM Iare, U3 CEMU YK€ MPOHICHHBIX MHPOBBIM
semnienenueM? M moueMy Ha TpeTheM mmare, (U3 CEMHU MPOWICHHBIX YEIOBEYSCTBOM), HE MPOHU3OIIEN
nepexon Ha cenpmoii??? Benp yxke Oonee 120 mer TomMy Haszaa Obuta JOKa3aHa BO3MOXKHOCTH TaKOTO
repexojia ¢ MUHUMAaIbHBIMU (IIPaKTUYECKH, HYyJIEBBIMH!) 3aTpaTaMH, TAIOMNMH YBETUIEHUE TUI0OOPOIHS
nouBsl? He nmpaBna nu, maTEpecHO?
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Puc. 7 - Jlunus «Passepmuiganue-ceepmuieanuey 011 mexHoro2uu 0opabomxu no4ewl

B 3akmoueHne MBI peKOMEHAYeM YHUTaTelsiM HaiiTh B MHTepHeTe W BHUMATEIBHO IMPOYECThH
kauru: CrkopusikoBa C.M. [2], Oscunckoro U.E. [3, 4], Macano0Oy ®ykyoka [7] u Kypatomosa H.U. [10],
MMOCKOJIBKY CYyTh MHUHHUMAJBHBIX 00pabOTOK MOYBBI B HUX JOCTYITHO M apryMEHTHPOBAaHO W3JIOKCHA, a
OONBIIMHCTBO APYTHX MyOIUKAIMI JIUIITH TOBTOPSIOT MX.

Jnss MononmpIx Y4€HBIX M acHUPaHTOB PEKOMEHAYEM TIOCETHUTh CaWT http://water-salt.ru tae B
LUKJIE TIOMYJISIPHBIX JIEKIUH TOPOOHO PacCMOTPEHBI OCHOBHEIE ITOJIOXKEHHSI TOW CTATHH.

JINTEPATYPA:

1. AnprepHaTrBHAsI 00paboTka 3eMitn http://www.likanastasii.ru/shop/catalog/agrotech/agro-3-info.htm

2. CkopusikoB C.M. Ilnyr: kpymenue tpaaunuii? — M.: Arponpomusaat, 1989. — 175 c.

3. OBcunckuii M. HoBas cucrema 3emiencaus. - Buibha,1899. — 137 c.
http://agro.upec.ua/articles/detail.php?ID=7292

4. OBcuHckuit Y. JlononHeHue K NepBOMY U3AaHUIO HOBOUM CUCTEMBI 3eMiieienus. - BuibHa,

1900.

5. Mansues T.C. Cucrema 6e30TBanbHOTO 3emiienienus. - M.: Arponpomusnar, 1988. — 126 c.

6. [TouBozamutHoe 3emaexnenue / [lox pen. akan. BACXHWJI bapaesa A.1. - M.: Koxoc, 1975. —
165 c.

7. Macano0y ®@ykyoka. PeBomromnus 0JHOW COJIOMUHKH. -
http://www.ganeymoledet.org/download.php

8. Mopo3zos H.JIL., IBanos B.®. Opouenne Ha 6a3e moazeMHsIx Boa. - M.: Komoc, 1968. — 180 c.

9. ImakoBckuit H. DBOMOMMUSA TEXHOIOTHIH 00OPaOOTKH TTOYBHI. -
http://www.trizland.ru/trizba/articles/170/

10. KyparomoB H.. MactepctBo mnonopoausd. - M., 2008. — 512 c. -
http://naturalworld.ru/img/books/kurdyumov-ni_masterstvo-plodorodiya.jpg




YK 626.814

TANIUMAPXXOH CYB OMBEOPWUHU TMAOPONOIMNK PEXXUMU Y3rAPULLIAPU

K.2K. Hap3zues, /].C. Aoscumypamos, /I.B. Hazapanuee
(TUMMU gowuoaeu UCMUTH)

Tanumapoicon cye ombopuea Keiaémean OKUM MUKOOPIAPUHUHE V32apULapy YPeaHuleawn 6d Kamauiuu
cababnapu baxonanea.

Studied inflow change of water reservoir of Talimarjan and estimated their reasons reduction.

H3yll€Hbl U3MEHEHUA npUumoKka K eodoxpanzuwy TaﬂuMapofcaH U OYEeHEeHbl NPUYUHBL UX YMEHbULEHUAL.

l'unpornoruk pexuMm — ¢akat alipuM cyB MaHOaWra Xoc OyiraH KaWTapuiaguraH KOHYHHSTIH
yarapunmap Maxmyacuaup. Lllyrgait sxan xap Oup CyB OMOOPHHHHT ¥3UTa XOC THIPOJOTHUK PEXUMHU
MaBxyZ. CyB OMOOPUHUHT THAPOJIOTHK PEXKUMH CyB OMOOpHTA KyHIIITaH Ky WHAJUITHK OKUM, CYB CaTXH,
CyB OajlaHCH, Xapopar Ba My3Jalll peKUMHU KypCaTKUWIAPUHM BakKT Oyinya y3rapuiuaa akc stanu. Ly
Makcanga ymoOy maxkoiaga Tamumap:koH cyB oMmOopura KyHWIraH Kyn HHJUIMK OKUM Y3TapUIIMHUHT
TaxJIUJIapu KEITUPUIIAIH.

Kyn dunnuk OKMM V3TapWIIIapUHHA YpPTraHWIIIAaH acOCHM Makcal CyB OMOOPHWHH TYIIIHUPHUII
xapaéHu, cyB ombopura JaBpiap oOpacuaa CYBHUHT KENHIIWHW, OKMUMHH XapaKTepid XOJaTIapuHH
ypraHum Ba aHUKIANIaH uOopar. Arap Ouszma cyB oMmOopuwra KyWHWITaH OKHM MHKIOPWHUHT 25-30
WHITAK MabayMoTiapw Oyica ymapmad doimanaHraH xoima Oemanosl CyB OMOOPHHH TYIIUPYBUIH
MaHOaHUHT KYN HWIINK OKUM Y3apUIUIApUHU TaXJWUiI KUIWO, OKUMHMHT Y3rapuiuiapu Oyiinmda aHuK
XyJiocanapra 3pUIINIITIMU3 MyMKHH.

IOxopuna Tapkugmanranugek, TammMmap:koH cyB oMmOopHuTra KyWWIyBYM OKHMHHHT BaKTJap
OpaluFUAa Y3rapUIIUHU TaXJIWI KMIUII Y9yH CyB OMOOpHUTa KyHWiIraH Kyn WHIITUK CYB MUKAOPJIApUIaH
dotinananum yo3um Oymanu. [y makcanmna 1987 wminan 1996 iinnraua Ba 2001 dimngan 2010 fiwnraya
OYnraH WKKW JaBpliapia CyB oMOOpHra KyWIJIraH OKMM MHUKIOPHHUHT y3rapluiapy ypraHuian. Yoy
TaHJIanTad OupuH4Yn maBpaa (1987-1996 i#mmmap) cyB omOopura kenraH yprada Wnmk okuMm 131,5
MITH.M, ymymuil Kyiwnum 15777,9 MITH.M® TAIIKKIT 9TTaH.

Tannanran naBpaaru (1987-1996 #tmmnap 1-pacm, 2001-2010 Hummap 2-pacM) YH WHJUTMKHUHT
xap Oup oiimma cyB OKUMH Yy3rapunuiapw, spHA 10 #nuim maBoMuaa KyWIJITaH YMyMHUH OKMMHUHT OWJap
JAaBOMHM/JIa TAKCUMIIAHUIIH YPTraHWIIU Ba XUcoO HaTkamapu 1 Ba 2-pacMiapaa KEITHPHIIIH.
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1 pacm - 1987-1996 tiunnapoazu ymymuii OKUMHUHE OULAPOA MAKCUMIAHUWU



2 pacm - 2001-2010 tiunrnapoazu ymymuili OKUMHUHE OUIAPOA MAKCUMAAHUULU

Kyi#inga TaHiaHraH MKKY JaBpiapAard OKUM MHUKIOPJIApHUHHU TaKKocjaraH xoiana TammMap:koH
CYB OMOOPHHH TYJIIUPHUIIHUHT KYN HWIIUK Y3rapuluiapd aHUKJIAIITHPWIAN. ByHUHT y4yH aBBan MKKH
IaBpiaru YH Hwumkinap O0yiinda yprada (1-xaaBan, 3-pacM) OKHM MHUKIOPIApPHHE OWJapIard y3rapuil
(bapknapuHu xkaaBal Ba rpad UK KYPUHUIIA aHUKIAIITHPUO OJIaMU3.

1-xazBan. Yprada oKEM MHKIOPHHH OiIap HYHAA Y3rapyILIapy, MIH.M .

. Otinap

Hunap I n |m | v | v | vi|via|vi| Ix X X1 | X1 | Pummx
1987-1996 it

YpTaua oKHM 300,8 | 183,0 | 65,2 | 24,0 [ 1349 [ 12,5 0,0 | 2,0 | 28.8 | 2162 | 1512|2592 | 131,5
2001-2010 i

YpTaua oKHM 2572 1 217.6 | 482 | 42.1 | 813 56,900 | 7.6 | 1898 | 657 | 30,9 | 1932 | 992

I'paduk Ba xaaBamiapiaH KYpuHHO TypHOIMKH Xap MKKajla AaBpla XaM CyB OMOOpHIa OKUMHH
MaKCHUMall KeJIUIIN CeHTAOp-¢eBpan oitmapura Tyrpu kenubd ymymunii okumHH 70-80 % HH Tamkmi
3TMOKAa, Oy 3ca cyB OMOOPHMHHM >KaJall TYJIIUPHII LIy OWjapra TYFpH KelaéTraHIMTHHHU KypcaTaiu.
AKkcuHYa pecmyOnMKazard ¥y3aHIM CyB OMOOpJIapHMHM ’Kalal TYJIAUPHUII CyB OMOOPHHHM CyB OuiaH
TabMUHJIIOBYM JAPEHUHT TYHUHHINIUTa OOFIMK OYiica, KOJraH akcapus Kyiuima cyB omOopiapia sca
JekaOp-mal oiyilapura TYFpH Kelaiu.

Tannanran (1987-1996 Ba 2001-2010 #iii.) naBpiapaa cyB oMOOpHra MUK KyWHITaH yMyMUH
OKHMM MUKIOpPJIapu XUCOOH 2-5Ka/iBajia KeITHPHUITaH.

IOxopupa kentupuiran sxkagBamiap Ba rpadukiapaad QoiimamaHran xonaga CyB OMOOpPHHH
TYIAMPHUIIAATY OKMMHUHI MMIUIAp AaBOMMJA KaHAai y3rapu® OGOpraHiuruHu sHa Oup rpaduk opkaau
aHuKJIamTupamus (4-pacm).
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3 -pacm - Ypmaua oxumnu otinapoazu yzeapuwnapu (1987-1996 ea 2001-2010 i)

2 ’KaaBai - Wnnnuk KyWWIran yMmyMuil OKUM MUKIOpAapU

Hunnap
(1987-1996)

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

Wnnnuk okum
MUKJIOPH, MJIH.M>

1929,3

1484,8

15533

1603,7

1892,5

1355,9

1565,9

1560,7

1213,9

1618,0

Hunnap
(2001-2010)

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Vunmnk okum
MHUKJOPH, MITH.M3

1313,7

1533,0

1310,4

1155,6

1123,6 | 1167,5

927,0

990,2

1277,8

1106,9

3 4

5

6

y=-32,185x+ 1754,8

y=-35,707x + 1387

Haspuap (1987-1996 Ba 2001-2010 iiit)

10

=3 1987-1996
. 2001-2010

= JIuneitnbiit
(1987-1996)
JIunelHbIi
(2001-2010)

4 pacm - Hunnap 0agomuoda oKUM XAHCMUHUHE V32aputiu

YmoOy rpadukau (4-pacm) Ty3umgan Makcan 1987-1996 fimmmap Ba 2001-2010 iimmmap naBomuaa
cyB omOopura KelnraH ypTraya WWIUIMK CYB MHUKIOPJIApH Y3rapuIIMHUA aHHKJIATHpUIIIup. [paduxma
KeJITUPWITAH MKKHTA Mapajen TYFpU YU3MKJIap OKMMHHMHI WWIIap JaBOMHUJA Yypraya Y3rapHIIUHU
kypcatagu. Kentupunran rpadukgad KypuHHO TypuUOIUKH CyB oMOOpHra KeiraH OKAM MOKJIOPH Xap
WKKaJa JaBpaa XaMm HuigaH Wuiara KamManTaHIuTuHA KypcatrMokaa. CyB omOopHra KeiaraH yprada OKUM
MHKJIOpH fiuura 6upuaun napaa (1987-1996 iiit.) 32,185 maa.M’ 1aH kamaiin6 Goprau 6yi1ca, MKKHHYH




naspaa (2001-2010 iiit.) sca 35,707 MiTH.M® JaH KaMairaHIMTHHA KypcatMokaa. OXHpru Huiuiapaa cyB
oMmObopura KenaéTraH OKUM MHKJIOPH KeCKHH Kamainb Oopmoxna. byHra acocuii cababnapman 6upu cyB
OMOOpPUHU CyB OWIaH TabMHWHJIOBYM Japénard OKUM MHKIOPU Y3TapraHiurd, WKIUMHUHT Huiiap
IaBoMua y3rapud 00paéTraHInTh, KaM CYBJIHIJIMK HHAJIapHU OpTHO OOpa&TraHmIuruaup.

IOxopuaa kenTupuiaraH TaxJWIap acocuja WHIHUHT Oapya y3rapyBUWIApHMHH XHCOOTa OJIraH
xonga TanumapkoH CyB OMOOPHHHM camapalyd Wl PEKUMHUHH, SbHH TYJJHPUII Ba OYIMIATHUIIIATH
JUCTICTUYUPIUK rpadury uiuiad YuKuica, CyB OMOOpH 3axMpacuaard CyBAaH camapanu (oitnanaHumra
Ba MCTEHMOIYMIAPHHU UINOHYIN PABUIIA CYB OWJIaH TAHbMHUHIIAIITA DPUNITHIIAIH.

AJIABUETIIAP:

1. ABaksan A.b., Cantankun B.I1., llapanos B.A. Bogoxpanunuma. -M.: Mbicnp,1987. - 325 c.
2. JIyumea A.A. [lpaktudeckas ruapoinorud.- JI.: ['mapomereousaar, 1959. - 468 c.

V]IK 631.587

BJIMAHUE COKPALLEHUA BOAOOBECNEYEHHOCTU B HU30BbAX
P. AMYOAPbA HA NMOKA3ATENIU MEJTIMOPATUBHOIO COCTOAHUA
OPOLWIAEMBIX 3EMEJIb (HA OCHOBE AHAJNIU3A OAHHbBIX MEPUOOOB
MAJIOBO[1bS1 B XOPE3MCKOM OBJIACTW)

B.I'. Haconos, I'.K. Ilanyawoea, I0.U. [lIupokoea
(HUHHUBII npu TUMH)

Cys xyoicanueu mMawKUIOMAAPUHUHE KYN UWIIUK MABAYMOMAAPU dAcocuod, cy8oaH ouoaranu
myepucuoasu, cuzom Cy8IapuHuHe JCOUNAHUWY, WYPIAHUWHUNS CYROPUNIAOUSaH epaapoa mapKaluwy 6a Xocuied
mavcupu, Xopasm 6UIOAMUHUHS peall Wapoumuod cy8 MAHKUCIUSUHUHE MABLCUPU CMAMUCMUK XUcobrauwiap
époamuoa anuxnanou. Cy8 MaHKUCIUSU WAPOUMUOA MYMAHAADP OVIUYA CYBHUHZ MAKCUMAAHUWUY AHUK
kypcamunou. OnuHeaH MAbAYMOMAAPOAH MOOCIAWMUPUWL 84 HCAPAEHAAPHU ONOUHOAH aumub Oepuuioa
Gotioananuw Myd’cariaumMoroa

Based on the long-term data provided by water management organizations, including data on water
withdrawal, groundwater location, salinity distribution over irrigated lands and crop yield, the trend of the water
shortage effect on those under actual conditions of the Khorezm region is determined through statistical analysis.
Actual water distribution over administrative districts during low-water period is shown. The obtained results are
supposed to be taken into account when simulating and forecasting the water and salt processes.

Ha ocnose mmoconemuux Oanublx 6000XO3AUCMEEHHBIX OP2AHU3AYUL, BKTIOUAIOWUX OaHHble O
60003a60pax, PAcNONONCEHUU 2SPYHMOBHIX 600, DPACNPOCMPAHEHUU 3ACONeHUS HA OpPOUAeMblX 3eMAsAX U 00
YpodHcasx, ¢ NOMowb0 cmam. 06pabomKu BblAGNEeHbl MEHOCHYUU GAUAHUA HA HUX MAT0800bS 6 PEATbHbIX YCI0GUAX
Xopesmckoti obracmu. Iloxkazano ¢paxmuueckoe pacnpedeinenue 600bl 8 MAN0800be no pationam. Ilonyuennvle
pe3ynbmamsl nPeonoIacaemcs yiumuléams nPu MOOEAUPOBAHUY U NPOSHOZUPOBAHUU NPOYECCO8.

Xope3Mckasi 00JacTh pacloioKeHa B HU30BBAX PEKH AMYyAapbu. DTa TEPPUTOPHUS SBISETCS
9KOJIOTHYECKHU ySI3BHUMOM 30HOH M3-3a MEPHOJNYECKH MOBTOPAIOUIETOCS AepuLnTa BOABI ATl OPOLICHUS
eé conénoctu. B Hacrosmee BpemMsa B XopesMmckom oasuce 3acosneHo 100 % yroamii. Ilpm sTOoM B
Xope3Me 3eMIIH CPEIHEr0 W CIJIBHOTO 3acoyieHHsl 3aHnMaroT okoyio 50 %. ExxeromHo Ha 3acoieHHBIX
OpOIIIaeMBIX TEPPUTOPUSIX (OCOOEHHO B HHU30BBAX PEeKH AMyAapbu) MPOBOJATCA MAacCOBBIE MPOMBIBKH
3eMenb. OJTO Joporocrosimias W TpylnoéMmkas padora, TpeOyromias BCHAIUKH, IUIAHUPOBKH 3€MeEJb,
MTOJTOTOBKH YEKOB M BPEMEHHBIX OPOCHUTENEH, T.€. 3aTpaT Mo apeHae TeXHUKA u ctouMocTu ['CM. Kpome
TOTO, 3TO MEPOIpPHATHE TpeOyeT KBANH()HIMPOBAHHBIX MOJHBAIBIIMKOB, a Takke OONbIINX 00BEMOB
BOJIBI.

B mpempinymux myOmmkamusx [1-5] paccMoTpeHO OONBIIOE KOJTUYECTBO MATEPHANOB IO
BOJ/IOXO3SIICTBEHHO-MEITMOPATUBHBIM YCIOBHAM XOPE3MCKOH 00JIaCTH U MPOBEAEH MX aHanu3. B manHoM
CTaTh€ IIOCTaBJ€HAa MLeJlb IO JAaHHBIM TroAoBbIXx oTuéroB BYUC u ITMD, u npyrux, panee
ONMyOJINKOBAaHHBIX MAaTEpUaJIOB, PAaCCMOTPETh CTENEHb BIMSHHUS MAaJOBOAbS Ha [OKa3aTelH
MEJIHOPATUBHOIO COCTOSHUS OPOIIAEMBIX 3€Meb (TAKUX KaK YPOBEHb, MUHEPAIN3allUs IPYHTOBBIX BOJ
pacrpocTpaHeHHe 3aCOJIEHHs Ha OPOILIaeMBIX 3eMIISIX ), a TAK)Ke Ha ypoxkail XJIomKa.



[Ipomeccsl, okumaeMbple MPU MaJOBOIbE, MOTYT OBITh ONHCAHBI MATEMATHYECKUMHU MOICIISIMH,
OCHOBaHHBIMM Ha 0OajlaHCax M Ha MpOIeccax BIIAro-coJienepeHoca, MPOUCXOMAININX B HACBHIICHHOW H
HeHachIIIeHHOH cpene. Ho 0ObIYHO TakWe MOZENW ONHMCHIBAIOT JMOO HEOONbLIME YYacTKH, JTHOO
mpomeccsl B Touykax. KOHEYHOW menpl0 TOMOOHOTO FWCCIENOBAaHUSA SIBISETCS BO3MOXKHOCTH
MIPOTHO3UPOBAHUA M UBMEHEHHUS MEITMOPATUBHBIX MMOKa3aTeNle Ipu YMEHBIICHUH BOAONOAAYH, TS TOTO,
9TOOBl HAHTH BO3MOXHOCTH KAaK-TO MPHCIOCOOUTHCS M YHPABIATH 3TUMH IMpOLEcCaMd U pa3paboTaTh
Hay4HOe OOOCHOBaHHWE YIPABJICHHUS BOJHO-COJIEBHIM PEXKHMOM OpOIIAEMBIX 3€Mellb B YCIOBHAX
nedunnuTa BOTHBIX PECYPCOB

Llens maHHOTO HCCIIEIOBAaHMS: NMPOBEPKAa HECKONBKUX MPOCTBHIX U MOHATHBIX MPEANOI0XKEHUH O
mpoieccax, NPOUCXOAAIIAX HA  OpPOIIAeMBIX  TEPPUTOPUAX, B CBI3M C  yMEHBIICHHUEM
BOJI000ECIIEYEHHOCTH.

[TepBoii U3 rUNOTE3 SABJISICTCS BBISIBJICHHE PABHOMEPHOCTH (PAKTHUECKOTO paclpe/iesIeHUs] BOJbI B
MaJOBOAHBIA MEpPHOA TO OTACIBHBIM paldloHaM H OOECHeYeHHE BBIACIAEMBIX JHMHTOB Kak B
BETeTallMOHHBIN MTepHOJI, TaK U B HEBETETAIIMOHHEIH (ITOJMBBI 03UMOH MIIEHUIIEI © MACCOBBIE MMPOMBIBKH
3eMeIb).

Bropas rumore3a HCXOIWUT W3 OalaHCOBBIX NPEACTABICHUH W 3aKIIOYaeTcs B TOM, 4YTO B
MaJlOBOIHBIE TOJIBI OKUIACTCS:

- IIOHWKEHNE YPOBHEH TPYHTOBBIX BOI;

- BO3pacTaHUe pacHpOCTpPaHEHHUs 3aCOJICHHMsS 3eMellb (M3-3a CHIDKCHHS IMPOMBIBHOW [ONH TPH
MMOJIUBaX);

- CHIDKEHHE YPO’KaeB XJIOTKa.

[IpoBepka pealbHBIX TEHACHLIUN B yCIOBUSAX XOpe3MCKO#l obmactu (OMU3KHX TPYHTOBBIX BOJ H
007X (UIBTPALMOHHBIX M HWHBIX IMOTEPb BOJBI), BBHIOJHEHA HAMU C NPHUBICYCHHEM OTYETHBIX
MaTepuajoB IO WCIOIb30BAHUID BOJBI W MOHHTOPHUHTY MEIHOPATUBHOTO COCTOSHHUS OPOIIaeMBIX
3emenb.! C TOUKM 3PEHHS OTHOCHTEIHHO TOUYHBIX KCIEPHMEHTANBHBIX HCCIIEJOBAHMH, HCIOTIb30BAHME
3TUX JAHHBIX MOJKET BBI3BAThb KPUTUKY, HO 3TO E€AMHCTBEHHAs BO3MOXHOCTh IMOCMOTPETh, YTO K€
MIPOUCXOAUT Ha CaMOM JIeJie B MaJlOBOJHBIE T'OJIbI, KAKOBO BIUSHUE MallOBOJbsI, KAKOBO €T0 BIUSHHE B
pa3HbIX paifoHax obiacTh?

Mamepuanvt u memoowvl.

Kak yxe ykasplBanoch BbIIIe, MaTepUaldbl - 3TO MHOTOJIETHHE JaHHBIE BOJOXO3SHCTBEHHBIX
OpTaHW3ali, B OCHOBHOM MaTepHuaisl oTuéToB I'T'MD, BKIIOUaroIIie MaHHBIC O BoAOMoaade. MeTombl -
CTaTUCTHYeCKas 00paboTKa MaHHBIX: MapHas KOPPEJSIUsS U perpeccHsi, I BBIIBICHHUS CIEIYIOUINX
cBsizeil: BomooOecnedueHHOCTH-YI'B, BomoOecrneyeHHOCTh—3acoJeHHE TOYBBI, BOAO00ECIEYEHHOCTh-
ypoxa# xjomnka; Y B—3aconenue mouBsl; 3acosnenne-ypoxai u T.1. Kpome Toro, mpoBeneHsl 00paboTka
¥ aHalli3 JaHHBIX MO JUMHUTHPOBAHHUIO BOAOIIOIH30BAHUS 3a PSAI JIET, BBITIOJHEHO COTIOCTABICHHE 3THX
mokasarejeil ¢ (akTHYeCKUM 3a psa JIET 1O OTACIbHBIM palloHaM o00JIaCTH U COINOCTaBICHHE
(hakTUYECKNX 3HaYEHUN BOJOTIONAYH IO KAXAOMY pailoHy CO CpeTHUMH 3HAYEHUSMH 110 o0sactu. Takum
00pa3oM, BBISBIICHBI paiiOHBI MeHee 00eclieYeHHbIe BOION B MaJIOBOIbE.

PesynbTaTel 00pabOTKH NaHHBIX TIOKa3aHbl Ha puc. 1-6 u B Tadu. 1.

JluHaMUKy M3MEHCHUS BOJOXO35HCTBCHHOW M MEIHMOPATUBHON CUTyalluu B XOPE3MCKOU 00acTH
¢ 1984 o 2012 rr. wimoctpupyert puc. 1. U3 pucyHka BUIHBIL:

- 0011ast TeHACHINS CHIKEHHS TOI0BOTO yICIBHOr0 Bo103adopa ¢ 27 10 15 Thic. M'/ra;

- CHIDKEHHE CPEIHUX 10 00JacTh yposkaeB xyonka ¢ 35 mo 20 u/ra;

- TIOBBIIIIEHUE CPETHETOJAOBOTO YPOBHA TPYHTOBBIX BOJ mpumepHo co 170 mo 140 cm (3a
HACKJTIOUCHHEM MAaJIOBOJHBIX JIET); MPH MUKIWNYHOM (HE OJWHAKOBOM IO ToJaM) KOJICOAaHWH CpEIHETO
VI'B B Beretarnuio ot 140 g0 119 cM, ¢ HOHM)XKEHHEM B MajOBOAHBIE TOABI 70 157 — 166 cMm;

- IPAKTUYECKH CTAOMIIFHOE KOJMYECTBO CPEIHE M CHIIBHO 3aCOJICHHBIX 3€MeNb Ha TEPPUTOPHH
obnactu, cocrasmsroniee: 36,4 % oT opomaeMod Iuomaau (B cCaMOM Hadalle paccMaTpPHBaeMOTO
nepuona), 46 %, (HabmroAaBMINXCA B T€YEHUE JOBOJBHO JJIUTEIHHOTO MEPHOAa, BIUIOTh A0 HACTOSIIETO
BpeMeHn), u Goiee 50 %.> B OTACIbHBIC TIEPHOIBI.

WzBectHbril daxt, uro 2000, 2001, 2008 u 2011 romsl OBIIM MaIOBOAHBIMH SBHO BHUIHO W3
pucyHKOB 1 U 2, ipu 3TOM, HanboJree TIry0okoe ManoBobe Obl10 B Beretamuio 2001 roxa.

1

Edcecoonvie Omuemor I'TMO 3a 2004,-2012 2. Mamepuanet BYUC
2 .

3aconenue oyenusanocb no OAHHLIM OCEHHUX CONEELIX 0OCIE008AHUL 8eUYUHAM (pUcC. 2), MAK U OMHOCUMENbHO 8bl0eNEeHHbIX
JUMUMOS (puc. 3), a maxce OMHOCUMENLHO CPEOHUX 3HAYEHUL NO 061acmu 8 nepuoobl Man08o0bsa (puc. 4).



B meBereTanmoHHBIE TTEPUOILI TOMA, NSOUITUTH BOALI MO paiioHaAM W 00JIACTH CIOBHTAIOTCS Ha
1 roa: or manoBoAHBIX JjeT: Tak Obuio 2002,2009 u 2012 roapl ObUIO MOJYYEHO MEHbBINEC BOJBI Ha
MPOMBIBKM W TOJUBHI 3epHa (puc 2, 3). HanMeHbImMe BETWYUHBI YACIBHOT'O TOJOBOTO BOJ03a00pa
. 3 3
OTMe4YeHBI B MajoBoaHbIe Toasl: B 2001 roxy — 8,6 Teic. M™/Ta, B 2008 Tomy - 10,7 teic. M /Ta, u, B 2011 -
9,1 TeIC. M’/Ta.
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Puc. 3 - Omnowenue paxmuueckoii 8000no0auu K 6b10e1eHHOMY AUMUMY No pationam Xopesmckou obracmu
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Puc. 1 — Juuamukxa usmenenusi 8000XO03SUCMEEHHOU U MEIUOPAMUGHOU cumyayuu 6 Xope3mckou obaacmu: yoenbHble 20008ble 60003abOPbl HA opoulaembvle 3eMau
pacnpocmpanenie cpeore U CUTbHO3ACONEHHBIX 3eMeNb, YPOSHU SPYHMOBbIX 800 U YPOICAU XTIONKA



Ha puc. 2 u 3 M0OXHO yBHUJIETh, YTO 32 BECh pacCMaTpUBAEMbIi NIEPUOJ paclpeieieHue BOJIbI 110
palioHaM HepaBHOMEpHOE: B OOJbINEH CTENEHW B BEreTaldio, YeM B MEPHOJ MPOMBIBOK, a TaKXKe B
OoJbllell CTEEeHW B ToAbl CpelHEH BOJHOCTH, YeM B MallOBOAHBIE TOABI. DTO OTMEYEHO Kak IO
a0COIOTHBIM BeIWYWHAM (pHC. 2), TaK W OTHOCHUTEIHHO BBIJCICHHBIX JUMHTOB (pHC.3), a Takke
OTHOCUTEIHHO CPEHUX 3HAUCHUHN 1O 00JIaCTH B MIEPHOBI MAIOBObA (puc. 4).

W3 puc. 3 Buano, uro B 1998 u 1999 romax, a Ttaxxke B 2009 romy, mo SHruapslKCKOMY,
Kymkyneipckomy, XuuHckoMy, [luTHskckomMy paiioHaM HaOIIOMaIoCh NpeBBINICHHWE 3a0opa BOMIBI
OTHOCHTEIBHO JHMHUTA: mpuMepHO Ha 20-35 % B mepuombl BereTamum u Goiee 40 % - B mepHOIbI
npoMbiBKU. [lepebop numMuTa, B yKa3aHHBIX pallOHaX, OTMEYEH M B MaJlOBOJHBIE TOIbl (puC. 4).
Marepuaisl MOKa3bIBaIOT, YTO YIIEMJIEHHBIMH IO BOJIE B MaJIOBOJbE SBIAIOTCS baratckuii, XaHKHHCKUH
u [1laBaTckuii paiiOHBI.

%é T O0mee a0 B bararckuil
% 1;5 ] :‘ B [ypremckui
z 14~ . "
=13 - 0 KyLKy IbIp cKHil
% . H ] X O Vpresuckni
g I 68 j HE @ Xasapacrexuit
TE O§ Sk W XanKHHCKH]
% § 86 ’ B XuBHHCKHI
E 81 M [laBarckuit
E 8»3) : 0 AHruapexcr
Y 8% g 1 R | B fradasapcst
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| 2000 2001 Cpeice 2a 1998-20] TLTEAKCHEE

Puc. 4 - Cpasnenue yoenvnoti 2000801 8000n00auu 6 omoenvbhblx pationax Xope3mckoil obracmu co cpeoHum
3HAYeHUeM MO0 dHce noKazamens no 001acmu 8 Mai0800Hvle 2006l (015 8bIAGNCHUA «VUEMTACMBIX) PALOHO8)

Puc. 4 cBugerenbcTByeT O HEPAaBHOMEPHOM pacHpeiesiecHHHd BOJBI MEXIy pailoHaMu B
MalloBOJHBIE TOAbl. HeoOXoauMo TOHSTH, WMEET JIM 3TO SBICHUE KaKHe-TO OOBEKTHBHBIC MPUYHHBI
(Hampumep, WHaAsS CTPYKTypa IMOCEBOB), WM SBISETCA OMIMOKOW MpH pacupeneleHnHd BOIHBIX PECYPCOB.
N3 pucyHka Takke SIBHO BHJHO, YTO BO BC€ MaJOBOJHbIE rojabl bararckuii, XankuHckuid u IllaBaTckuii
palioHBI TIONyYalld BOJABI MEHbBIIE CpexHero Mo ooOmactu, a Kymkynbipckuli, SHrmapbikckuii u
[TuTHAKCKWI pailoHBI - BBIIIE CPEIHETO MO 00JIaCTH.

OOpaboTaHHBIC MaTepUajbl, MNPEJACTaBICHHBIE Ha pHUC. 5-8 TOKA3bIBAIOT SBHOE BIIHUSHUC
YMEHBIIEHUS BOJ03a00pa HAa CHUKCHUE YPOBHEH I'PYHTOBBIX BOJI.

BnusiHue ManoBonIbs Ha PACHPOCTPAHEHUE IUIOIIAACH OpOIIAEMBIX 3€MENb C Pa3IMYHBIMU
rIyOMHaMU 3ajieraHusl TPYHTOBBIX BOJ BUIHO M3 PUC. 5 A, KOTOPBIA HUTFOCTPUPYET, YTO B MaJIOBOJIHBIC
2008 u 2011 roxsr mwioniaau 3emensb ¢ YI'B 1,5-2,0 m Ha 1 urosis 3aHUMAaOT OOJIBINYIO IJIOMIAh, YEM B
OoOBIYHBIE TOIBI. BrusHMEe MamoBOABS Ha pacHpoCTpaHEHHWE 3eMellb C Pa3IMYHON MHUHepalu3alueit
TPYHTOBBIX BOJ HeCyIeCTBEHHO (puc. 5 b).

3
B omoenvuvie 20061 «nepebopy 6 secemayuio oocmuean 40 %
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Puc. 5 - Bausanue manogooes 2008 u 2011 20006 Ha pacnpocmpareHue RNIOWAOEU OpPOULAEMbIX 3eMelb C
PA3TUYHBIMU 2TYOUHAMU 3Ae2AHUS U MUHepanu3ayuell 2pyHmossix 800 (na 1 uwons)

I[lo pmamaeiM 3a mepuox 2004-2012 rr. s Bcex palOHOB TMONYYEHB 3aBUCUMOCTH
(KoMYecTBEHHBIE XapAaKTEPUCTHKH) BIMSHUA O0bEMa yAEIbHOW BOJONOAAYM Ha TIIyOMHY T'PYHTOBBIX
BoJ (puc. 6, Tadm. 1).
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Puc. 6 - Bruanue 20008020 00béma y0envHoll 6000n00a4U HA CPEOHe20008YI0 2IYOUHY 2PYHMOBbIX 800 HO
OmMOeNbHbLM PAUoOHAM U NO 0bracmuU



Tabmuma 1 - 3aBUCHMOCTH BIUSHUSA 00bEMa yACIHHON BOJOTONAYNA HA TIyOWMHY TPYHTOBEIX BOJ
10 OTJEJIbHBIM paiioHaM U MO 00J1acCTH

[Ipu uHTEpBaNIC U3MECHECHHUS
Koadd X- > 5
N Paiionst VYpaBHeHue CBsI3U JIeTEPMU R Y- VI'B, cm
AT ThIC. M3/Ta
MunumyMm | MakcumyMm | MuaumyMm | Makcumym
1. | bararckuit y=-2,86x + 180,12 | R*=0,70 9,6 18,6 123 158
2. | 'ypnenckuii y=-3,14x+ 190,54 | R*2=0,64 9,8 20,6 128 164
3. | Kymkynsipckuit y=-4,89x + 261,00 | R*=0,61 104 19,7 155 217
4. | Yprenuckuii y =-6,90x + 257,85 | R*=0,85 9,5 17,6 160 207
5. | Xazapacnckui y=-1,39x + 149,32 | R*=10,62 8,9 18,2 121 139
6. | XaHKMHCKUHT y=-4,84x + 219,68 | R*=0,87 9,1 17,4 136 182
7. | X¥UBUHCKHUI y=-4,74x + 245,73 | R*=0,85 10,4 20,1 147 201
8. | laBaTckmii y =-5,80x + 247,25 | R*=0,89 9,1 17,3 137 196
9. | SlHuruapbIKCKHii y =-6,52x + 256,46 | R*=0,75 11,5 20,1 119 195
10| SIarubaszapckuit y =-6,52x + 256,46 | R*=0,75 9.8 17,6 143 195
11, ITo obnactu y =-4,41x + 228,95 | R*=0,85 10,7 20 139 185
Meemt 1 2 3 4 5 6 7 8§ 9 10 11 12 Mt vasa
0 = Sruapsixcxuit 1999 ==0=- fnruapsikciuii 2000 5 D £end
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T'inyOuHa rpyHTOBBIX BOJ, CM

Puc. 7 - Unmocmpayus enusanus 2000 u 2011 manosoonsix iem Ha enyOunbl 3a71e2anuusi 2PYHMOBbIX 600 8 OMOEIbHbIX
pationax

B ycrnoBusx OJM3KMX TPYHTOBBIX BOJ, BIWSHHE pACIpPOCTPAHEHHS 3aCOJICHUS Ha ypokal —
OTHOCHUTENFHO U HanboJee MpOoSBUIOCH TOJBKO B ABYX paioHax, [Ipennonaraercs, 4To 6osbliee BIUSHHE
OKa3bIBAET PEKUM IOJIUBOB. Y CTAaHOBIEHO TakK)Ke, YTO B SIBHOM BHJE, 3aBUCUMOCTBH ypOXkas XJOINKa OT
[IIyOWHBI TPYHTOBBIX BOJI B XOpE3MCKOH 00J1aCTH OTCYTCTBYET.

3AKJIFOUEHUE

Anamu3 MarepuanoB MCuBX PVY3 mo BogooOecnedeHHOCTH, MEIHOPATUBHOMY COCTOSIHHIO
OpoIIaeMbIx 3eMelb (YpPOBHSM TPYHTOBBIX BOJ WM PACIPOCTPAHCHHIO 3aCOJIEHUS) W YPOXKaHOCTA B
0OBIYHBIC U B MaJIOBOJTHBIC TOIBI B HU30BBAX P. AMyaaphs (Ha mpuMepe X0ope3MCKOW 00J1acTh) moKaszan
cienyruee:

- B Xope3Mckoii 001aCTH B MaJIOBOJHBIC TOABl HMEET MECTO HEPaBHOMEPHOCTh PacIpeIelICHUS
BOJBI IO pailoHaMm. Bo3MOKHO, 3TO 00yCIOBIEHO TEXHHUYECKUMHU MPUINHAMH, THO0 KaKUMHU-TO APYTUMHU
00BEKTUBHBIMHU IIPUUMHAMH U TPEOYeT JaibHEHIIEro U3yUCHHUS U aHAIN3a IPUUHH.

-Ilo wuMermMMCs MarepuagaM  BBISBJICHO, 4YTO BIHUSHHE BOJOOOCCIICUYEHHOCTH Ha
pacrpocTpaHeHHe 3acCOJIeHHsI 3eMellb - claboe, U He Be3lle ATa CBiI3b 3HaAYMMas. DTO OOYCIOBIECHO C
OJTHOW CTOPOHBI KaYECTBOM MaTepraja U Pacx0XkJICHHEM CPOKOB COOBITHII BOJZOCOIEO0OMEHa CO CPOKaMHU
OCEHHHX COJIEBBIX CBEMOK. C Jpyrod CTOPOHBI, O3TO CBA3aHO CO 3HAYUTEIBHOH POJBIO
OJIM3KOPACTIONIOKEHHBIX TPYHTOBBIX BOJ B OOECMEYeHWH PACTeHHWH BIArod W CcoleoOMEHe ¢ 30HOH
aspanuu, W, OYeBUIHO C OBICTPOH pecTaBpalieil 3acoleHus MOoclie MPOMBIBKM B ITHUX YCIOBHUAX. OTH
MPOIIECCHl  COJICOOMEHA YCIOXKHSIOTCS TPH YMEHBIICHMM I10JIa4d BOJbl B IOBEPXHOCTH IIOYBHI H,



BEPOSTHO OOJBITUM WX HCIOIB30BAHHEM BJArd W3 TPyHTOBBIX Boja. OOHapy»KeHO, YTO OOBEM BOJBI
IoJiaBaeMbIil Ha IPOMBIBKY HE BJIUSET HAa PACIPOCTPAHEHUE 3aCOJCHHBIX 36MEIb.
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Puc. 8 - Cmenenv enuanus  pacnpocmpaneHus Puc. 9 - Bausnue 3aconenus nouse na
3ACONEHUS HA OpOWAeMblX 3eMIAX HA YPOMCAUHOCMb  YPOICAUHOCMb XJIONKA NO OAHHbIM NOJEBbIX ONBINOE 8
xnonka (0bobwénnvie Oamnvle Xazapacnckomy u HU308bAX AMyOdapbu

Xaukunckomy, pationam)

OTO MOXHO OOBACHUTH TE€M, YTO MHCXOJHAs CTENEHb 3acOJCHHUs HE YYHUTHIBAeTCS IpHU
pacIpeseeHHH BOBI Ha TIOJIs

- Takum 00Opa3oM, BOIPOC 3aCOJECHHs IIOYB, B CBSI3M CO CHW)KCHHUAMH B0103a00poB, TpeOyer
[IPUBJICUCHHUS] MaTE€PHAJIOB IIOJEBBIX HMCCICAOBAHUM, MOJIEIMPOBAHHUA U IPOTHO3MPOBAHUA IPOLECCOB
3aCOJIEHUS NIPH YTOYHEHHBIX NIapaMeTpax.

- [Ipn moBcemMecTHO ONM3KOM PacHOJOXKEHHH TPYHTOBBIX BOJ C MHHEpalu3alnueld OKoJo 3 r/m
SIBHOT'O BJIUSTHUS TJIyOMHBI IPYHTOBBIX BOJ Ha PACIPOCTPaHEHHE 3aCOJICHHBIX 3eMeJb He 00HAPYIKEHO.

- bonee Bcero MajoBo/ibe BIMAET HA TTyOMHY TPYHTOBBIX BOJI, @ TAK)KE U HA ypOXKail.

- [lony4yeHHblE KOJNWYECTBCHHbIE 3HAYCHHUS M 3aBUCHUMOCTH BIMSHHS O0bEMa yAECTbHOU
BOAOIOAAaYM Ha TIOyOMHY TPYHTOBBIX BOJ, MOXKHO HCIONB30BaTh JJS MOJCIHPOBAHUS U
IIPOTHO3UPOBAaHMS MPOLIECCOB IPU OKUAAEMBIX HU3MEHEHHUSAX BOJOOOECIEUEHHOCTH IPU MAJIOBOIBIX U B
OOJITOCPOYHEBIX IMPOTHO34aX, CBA3AHHBLIX C MPEAIOoJIara€MbIM USMCHCHHUEM KiIMMaTa

- Ins  mporHo3upoBaHUS ypOXKaeB, B YCIOBHAX H3MEHSIOLIEIOCS 3aCONICHHSA, MOXKHO
HCIIOJIb30BaTh 3aBUCUMOCTH, [T0JIy4E€HHBIE OIBITHBIM ITyTEM I yciI0BUi Xope3Mma.
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KOHTPONb NPOLECCOB U3MEHEHUA OABNEHUA NOYBEHHOW BNAIMM And
KOPPEKTUPOBKWU PEXXUMOB OPOLUEHUA U CHNXEHUA NOTEPb YPOXAEB

I'.K. Ilanyawoea, H.ILl. Illapagpymounosa, 10.U. Illupoxosa
(HUUUBII npu TUMH)

Tynpox wypraHumuHy HaA30pam KUIuuoda 91eKmpKOHOYKMOMemp VCYIUHU KYIIaul amanod YCUMAUKIAPHUHS
EMOH XONamMuHU AHUKIAW2A 64 XOCUTHU UYKOTUUHY KAMAUMUPUW YYYH MEe3Kop MaobupiapHu Kyaiaueda UMKoH 6epaou.
Maxkonada, HamIuUK 6a WYPLAHUWHU YAUAUL MABIYMOMIAAPU OVUUYA WYPLAHSAH MYRPOKOA OCMOMUK 64 Mampuyaza
Xucobnawt ycynnapu Kemmupuiaou Xamod asux 00vbeKmiap yuyH wyHOau Ky3amuui MUCOLIapu 6a Xucoonab yuxuuiap
Kypcamunzau .

Application of the conductivity metering method for soil salinity control allows practically determining stress
condition of plants and taking immediate actions to reduce crop loss, e.g. carrying out watering. The article presents the
method of calculation of matric and osmotic potential (negative pressure) in saline soil based on moisture and salinity
measuring data as well as gives examples of observations and computations for specific objects.

Ipumenenue memooa 1eKMPOKOHOVKMOMeMPUY OAs KOHMPOSL 3ACONEHUSL NOYE NO360AAem HA NPAKMUKE
onpedensimb CMpecco8oe COCMOSHUE PACMEHUN U NPUHUMAMb ONePamueHble Mepbl Oisi CHUICEHUS. NOMePb YPodicaes,
Hanpumep, npPoeooumb noOAUGbl. B cmamve npugooUmMcs Memoouxka pacuéma MampuyHo20 U OCMOMUYECKO20
nomenyuana (OmpuyamenbHo2o 0AIeHUst) 8 3ACOAEHHOU Nou6e, N0 OAHHBIM USMEPEHUN ANCHOCIMU U 3ACONEHHOCMU, d
MaKice NOKA3AHbL NPUMEPbL MAKUX HAOTI00eHUU U pacyémog 01 KOHKPEeMHbIX 00beKmOos.

3aconmeHne MOYB Haunbojee pacHpoCTPaHEHO B PAaBHHUHHOW H, OCOOCHHO, B IIYCTHIHHOW 30HE
V3bexuctaHa W TPUBOAUT K 3HAYHTENBHBIM TOTEpsSM Yypokas. B Hacrosmee BpeMs 3acolieHHE TIOYB
pacupoctpaneHo Ha okoiyio 50 % miIomaau opoIIaeMbeIX 3eMenb, 16,9 % 13 KOTOPBIX - 3TO 3eMJIH CPEIHETO U
CHJIBHOTO 3aCOJICHMs, KOTOPOE OKa3bIBaeT CEpbE3HOE BIMSHHE HAa MPOAYKTHUBHOCTH CEIbCKOXO03AMCTBEHHBIX
KyneTyp. [loTepn ypoxkas xionka coctaBngroT oT 15 % npu cmabowm 3aconennn, 1o 30-40 mpu cpegHem u 10
60-80 % mpu cwipHOM 3acoleHuu. B pecmyOnumke wmmeeTcs TONBKO 3 00JacTH, TNe 3aCOJICHHE IIOYB
He3HauuTenbHoe: 3T0 TamkeHtckass, CaMapkaHiackas W AHAwxkaHckas. OTHOCHTENBHO Majo 3aCOJIEHHBIX
3emenb M B Hamanranckoit oOmactu. B Oacceiine p. Ceipmapssi Hanboliee paclpoCTpaHEHO 3acOJICHHE B
cpenHeM TeueHnn peku: B CelpaapbuHCKON U J>km3akckoit obmactsax. B Oacceitne p. AMynapbs IpakKTHICCKH
BO BcexX 00JacTIX MPUCYTCTBYIOT OpOLIaeMble 3eMJIM CpeIHEH U CUIBHOM CTETICHH 3aCOJICHHS, X KOJTUYECTBO
HapacTaeT BHHU3 II0 TEUYCHHWIO, W HauOOIbIllee KOJIMYECTBO pacmojaraercs B Xopesme u PecrmHOmuke
Kapaxanmakcran, qocturas nmoutu 50 % Bceil opomiaeMoil TuIomamm.

Haubonee omacHo 3acoieHue MOYBBI MpH €€ HENOCTATOYHON BiaxkHOCTU. [Ipu 3TOM pacTeHUs
WCIBITHIBAIOT ABOWHOM CTpecc: 3aTpynHEHHBIM OTOOp BIard KOPHAMM pacTeHHWH (cocyliasi CHiia IOYBBHI,
KOTOpas Ompejelnsercs HEJOCTaTKOM B HEW Biard, JOCTYIMHOW JJIS pacTeHHil), a 3a CUET MPUCYTCTBUS B
MIOYBEHHOM pacTBOpe cojieif - co3maéTcsl MOMOJHUTEIbHOE OTpPUILIATEeNbHOE JaBjieHWe NMOYBEHHON Biaru, -
OCMOTHYECKOE

B KOpHEBOi 30He B mepuon 1-4 Qa3 pasBUTHA XJOMYATHHKA'.CyMMapHOE NABICHHE HE IOJKHO
MpeBbIIaTh 4 aTM. B 3aBHCHMOCTH OT CyMMAapHOTO AaBJieHHUS M HEOOXOIWMO MPOBOIUTH TOJUBHI IS €ro
CHUXEHUSL.

PazpaboTanHbie 1O HACTOAIMIETO BPEMEHHU PEXHMBI OPOIIECHUS HE YUYWUTHIBAIH 3aCOJCHHUE 3eMeNb U
OBITM HAIENIEHBI TOJBKO HAa PETyJNpPOBAaHWE IMOYBEHHOW BIAXKHOCTH. Tak, UIsi TMOBEPXHOCTHOTO IIOJMBA
XJIOMMYaTHUKA, B 3aBUCHMOCTH OT (ha3bl pa3BUTHS XJIOMYATHUKA, PEKOMEH/I0BAJIOCH MOAAEPKUBATh MOJUBAMHU
BIaXHOCTh Ha ypoBHe 70 % ot IIIIB. [Ins HOpManbHOro pa3BUTHS pacTEHUN HMMeeT 3HAUeHHE HE TOJIBKO
KOJINYECTBO BJIard B MOYBE, HO U €€ MUHEpanu3auusi. Y YEHBIMU OTMEYANIOCh, UTO B YCIOBUSX 3aCOJICHUS ITOYB
(u3momornueckas 3acyxa HacTymaeT ObICTpee, M, peKOMEHJOBAJIOCh MOAAEPKMBATh BIAXHOCTh Ha YpOBHE
80 % ot IIIIB (PepkoB, 1965). Ha 3aconmeHHBIX MOYBaX pPEKHUM IOJMBOB JOJKEH Ha3HAdaThCs C y4ETOM
KOHIEHTpAaLUU COJed B IMOYBEHHOM pAacTBOpPE, TaK KaK IMPU CHUXKEHHUM BIAXKHOCTH IOYBBl y PaCTEHUI
BO3HHUKAET COJIEBOU cTpecc.

1 B npoyecce paséumus xaonuamuuka ommeuaiom ciedyiowue Gasvl: 6cxolbl, 00pA306anue HACMOAWUX TUCMbES, OYMOHUIAYUIO,
yeemenue, cospesatue (packpvimue kopobouex). Om noceéa 00 8cx0008 npu 61A2ONPUAHOU MeMnepamype U 61a3CHOCMU NPoxXooum 5-
6 Onetl, om 6cx0008 00 NOAGNEHUS HACMOAWUX TUcmbes — 8-12, om Hauana noAGIeHUs HACMOAWUX Tucmbes 00 Oymonuzayuu — 25-30, om
Hauana bymonuzayuu 00 yeemernus — 25-30, om yeemenus 00 Hauana cospeganus — 50-60 Oneil.
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Kaxk npasuno, pacmenue umeem gvicoxoe dasenenue B 3aconenmvix nousax coz0aemcsi NOBbIUEHHOE
e1azu 8 cmeosax u MKAHsIX. ocmomuyeckoe (ompuyamenvroe) oasnenue,
bnazooaps pasnuye dasnenuii 6 nouse u pacmenuu, Komopoe npenamcmeyem O8UNCEHUI0 61a2u K
Ha He3ACONEHHbIX 3eMIAX pacmeHue 3abupaem KOpHio pacmenus. W pacmenue ucnvimvlgaem
(«omkauueaemy) 6nacy KaxK Hacoc Odehuyum enazu - Hacmynaem «pusuonocuieckas

sacyxa»

Puc. 1 -Brusnue 3aconenus na ()ocmynHocmb elacu pacmenuim

YuuTeIBas 3T0, CPOKU MOJIUBA ClIeNyeT Ha3HayaTh C YUETOM BIUSHUS KaK BIaXKHOCTH, TaK U 3aCOJCHUA
IIOYBBl IO KPUTEpPUAM: KOHLEHTpalus IOYBEHHOIO pAacTBOpa, COCTOSIHUE PACTEHHM, CyMMapHOeE
OTpULIATENIbHOE JIaBJICHWE MOYBEHHOW Biaru (cocymas CHia TMOYBBl + OCMOTHYECKHMH mNoTeHmuanm). s
KOHTPOJUPOBAHUS STUX MOKas3aTeleld M Ha3HAYCHUs IMOJUBOB IO MPENCIbHOMY 3HAUYEHHIO OCMOTHYECKOTO
MOTEHI[MaTa HEOOX0IUMO HANTH TOCTATOYHO MPOCTHIE W JOCTYITHBIE IJIS MOJIb30BAaHUS CMOCOOBI M MPUOOPHI,
KOCBEHHO YYHUTBIBAIOIINE OJIHOBPEMEHHO 00a IMOKa3aTels JaBJICHHS MOYBEHHOW BIard (OCMOTHYECKHHA H
MaTpPUYHBINA MOTEHIUAT /cocymas cuia/ OYBHI).

C HCHoNb30BaHMEM JAaHHBIX, MOJYYEHHBIX IepecueToM U3 pa3Hbix onblToB  CorozHUXU
(A.H. Mopo30BbIM), OBITH TOJNYYEHBI 3aBHCUMOCTH OTHOCHTEIBHOH YpOKAWHOCTH XJIOMYATHUKA OT
CyMMapHOT0 AaBieHUs (MaTpuyHOro U ocMotuyeckoro). 3a 100 % B ombITax OblIa MPUHATA yPOXKANHHOCTH Ha
HE3acoJICHHOM ()oHE. BhlTM yCTaHOBJICHBI 3HAUCHUS KPUTHYECKOTO CYMMAapHOTO MOTCHIIMANIa BIIard B IIOYBE,
KOTOpBIE I XJIOMYaTHUKAa HAXOMATCS B AuanazoHe 4-6 atM. [lias Toro, 4ToOBl MpaBUIBHO OIEHUTH
COBOKYITHOE BIIMSHUE BIAKHOCTH U 3aCOJICHHOCTH Ha POCT M pa3BUTHE PACTEHUMU, UCIOIB3YyETCA TUIIOTE3a, IO
KOTOpOM JeHCTBHE OCMOTHYECKOM COCTaBISAIONICH IIOJHOTO NOTEHIMalla BJIard B IIOYBE PaBHO3HAYHO
JEHCTBHUIO KaITMJUTSIPHO-COPOIIMOHHON COCTABIAIONIEH. DTO yCIOBHE 3aNTUCHIBAETCS B CIEAYIOIIEM BUE:

Pc=P + Po (D

rae: Pc — cymmapHsblii (1oJIHBINH) TOTEHIMA TOYBEHHOW BJIaru;
P - xanmmuisipHO-COPOLIMOHHBIN MOTEHLIMAN B ITOYBE, OTPAXKAIOIINH BIaXXHOCTH IIOYBBI;
Po - ocMoTHueckuil noTeHuan BOJbl B IOYBE, OTPAXKAIOIIUKA HaTU4KMe COJIEH B IOYBEHHOM PacTBOpE.

OcMoTHYecKoe JaBlieHHE IOYBEHHOI'O pacTBOpa, COAEPIKAIIero CMECh HOHOB DPa3IHYHBIX COJeil,
paccuuTaTh TOYHO HEBO3MOXKHO, a MPSAMOE SKCICPUMEHTAIBbHOE ONpPENEICHHE B JOCTATOUYHOM CTENEHHU
3aTpyIHUTENbHO. /[l menell MHXKEHEPHBIX pPacdyeTOB MOXHO II0JIb30BATbCd KOCBEHHBIM CIIOCOOOM
OTIpeJIeJICHUSI OCMOTHYECKOI'0 MABJEHUS MO YIEIbHOM SJIEKTPONPOBOIHOCTH PAcTBOPAa C HCIOJIH30BAHHUEM
SMIIMPUYECKOHN 3aBUCUMOCTH, MPOBEPEHHON Ha 3KCIEpUMEHTaNbHBIX MaTepuanax (bpecnep, 1976):

Po = 0,36*ECe ()

rue: Po - ocmoTnyeckuil noTeHMa1 IOYBEHHOTO PacTBOpa, aTM;
ECe - ynenpHas 3JIEKTPOMPOBOIHOCTE pacTBopa, dS/m.

Kakum e 00pa3oMm ciefyeT YUUThIBaTh 3aCOJCHHOCTh MOYBHI MPHU opolneHnn? M kak e€ onpeaenuTh
OMepaTHBHO HAa KOHKPETHOM IIOJIe, W KaKWe NMPUHUMAaTh MEPhl B TEPUOJ BETreTalud, YTOOBl HE TOTEPSThH
yposkait?



Jlig Toro, 4To0Bl ONEPATHBHO YCTAHOBUTH CyMMAapHBIM NOTEHLUAN W IPUHATH Ha 3TOM OCHOBAaHUU
pelieHue o NpoBeJECHUH MOJIMBOB, HEOOX0IUMO OJJHOBPEMEHHO U3MEPSThH BIAKHOCTh U 3aCOJIEHHUE MTOYBHI.

OmnpeneneHre OCMOTHYECKOTO MOTEHIMANa MOYBbHI YNPOIIAETCS MPH HCIOIB30BaHUHU AN KOHTPOJS
3aCOJICHHOCTH INMOPTAaTUBHBIX (WIM APYTUX) KOHAYKTOMETPOB, KOTOpBIE B HACTOSINEE BPEMS HE SIBJISIOTCS
HOBUHKOHW U yCHEIIHO UCIONb3yIoTca B oomacTHbIXx I TMO mpu BYNC MusncenbBoixo3sa.

MeToauka pacueTa OCMOTHYECKOrO MOTCHLIHAajda JOCTaTOYHO MPOCTa: HEOOXOAMMO H3MEpPHUTh
3JEKTPONPOBOAHOCTh IIOYBCHHOM CYCHEH3UH, YMHOXHUTh €€ Ha OKCIEPUMEHTaJbHO YCTaHOBJICHHBIH
K03¢dunueHT, paBHbIi 3,5, NOMYyYNB 3HAYEHUE 3JIEKTPOIPOBOANMOCTH HACHIIIEHHOTO TOUYBEHHOTO YKCTPAKTA
— ECe[1]. 3aTem onpenenuts BraxkHOoCcTh (B goinsax ot III1B) u paznenuts ECe Ha 3710 3Hauenue. [lomyunrcs
(akTryeckas 3JIEKTPONPOBOIHOCTD B IOYBE B JAaHHBIH MOMEHT BPEMEHH. Y MHOKEHHEM 3TOrO 3HAUYEHUS Ha
0,36, ompenensieTcss OCMOTHYESCKIH MOTEHITHAN B aTMOc(hepax.

PaccuntaTth ocMOTHYECKOE JIaBIEHHE B MOYBEHHOM pacTBOpE MPH KOHTPOJIHUPOBAHUU 3ACOJICHHUS U
BIQYKHOCTH MOYBBI OY€HBb IPOCTO MOXKHO 1O (popMyJiaM:

ECe=EC,,1*3,5 dS/m (wmit EC yymups*4,2) 3)
¥=0,36* ECe, aT™m. 2)
\Plz \P/B_]'[ (paKT-/B-H-Hl'[B (4)

[ze,

ECe — 21eKkTponpoBOIHOCTh HACHIIIEHHOTO ITOYBEHHOTO 3KCTPaKTa (OOBIYHO MCHOJB3YIOT JUIsl OLEHKH CTEIEHHU
3aconenns mo knaccupukamun GAO), B renucuMencax Ha metp (dS/m)

EC,.; — 37€KTpOnpOBOTHOCTD, H3MEpsieMas TOYBEHHO-BOIHOM cycrien3un 1:1, dS/m;

3,5 m 4,2 — nepexonguele Ko3(pHUUIMEHTH! TpH HUCHOIB3OBAHWU CYCIIEH3MH WJIH LITHIPEBOTO
OJICKTPOKOHAYKTOMETpPA B 1OJIC, B yBJ'[a)KHCHHOﬁ IIOYBC;

Y — oTpuLaTenbHOE OCMOTHMYECKOE JAaBJIEHUE I[OYBEHHOIO pacTBopa MpH HacklmeHud nousbl go IIIIB,
HaIpuMep, IOCJE MOJINBa, aTM.;

“I”] - OTpHULOATECIBHOEC OCMOTHYECKOC MOaBJICHHUE IIOYBCHHOTO pacTBOpa IpH TeKyH_ICI\/‘I BJIAXKHOCTHU IIOYBHI,
HampuMep Mepe.l MOTUBOM (0OBIYHO BBICOKOE, IPH BEICOKOM 3aCOJICHUH TIOUYBHI), aTM.;

B11. gaxr -TEKymas (paxTudecKas ) BIaKHOCTH HOYBBI B KOPHEBOH 30HE (% OT MaCCHI MIIH OT 00bEMa);

B (g - BIAXHOCTh TOYBHI, COOTBETCTBYIOIIAs peneabHON mosieBoi BiaroémkocT — IIIIB (% ot mMacchr nmmn
oT 00beMa).

Takum o00pazom, MOXHO MPEACTABUTh CTENEHb CTPECCa PACTECHUU, MO 3HAYCHHUIO OCMOTHYECKOTO
norennuaia. Cpok Ha3HAUYEHUS MOJUBA ONPEEIICTCS [0 3HAUCHUIO 3TUX MOKa3aTeeH.

IIpumep.

IIB — 23 % ot Maccel MmouBhl, (hakTHUUYECKas BecoBas BIaXHOCTh — 18 %, (umu 0,78 ot IIIIB).
3amepeHHas TOpTaTHBHBIM  KoHAYKTOMeTpoM ECe= 6,5 dS/m. ®dakTuueckas 3JIEKTPONPOBOJIHOCTh
ompenensercs myTem Aenenus 6,5 Ha 0,78, 1.e. coctaBnser 8,3 dS/m. [Ipu 3TOM ocMOTHYECKast COCTaBISAIOMIAS
MMOYBEHHOH Biaru OyaeT paBHa 8,3%0,36 wim 2,99 aTM.

Ecam moTeHnuan mouyBeHHOW Biard (OmpeneseHHbIH Mo KPUBOW BOJOYIEPKMBAEMOCTH) JJIA JaHHBIX
nous npu BiaxHocTH 18 % coctaBmser npumepHo 1 atM. (pF3), 3HAUUT cyMMapHbBIil MOTeHUMas, OJIM30K K
KpuTHYECKOMY — 4 aTM.

B »>Tux ycrnoBusx HE0OXOIUMO MPOBOIUTH IMOJUB, MOKHO HEMHOTO U MOBPEMEHUTH, HO CHUTYAITUIO
MOCTOSIHHO HaJl0 KOHTPOJIUPOBATH.

@DaKTUYECKYI0 BIIAXXHOCTb IOYBBI H3MEPATh TEPMOCTATHO-BECOBBIM METOJIOM CIIOKHO, HO IpHU
HaJIMYHUH BIaroMepa He pearupyroniero Ha COJIM, MOKHO MMPUMEHSATh HA00p HHCTPYMEHTOB, KOTOPHIE TTO3BOJIAT
MPOCTEUIIUMHU PACUETAMHU OIPEAEIUTh COCTOSHUE [ABJICHUS MOYBEHHOM BJaru, C y4eTOM OCMOTHYECKOU
COCTaBJAIONIEH W, TakUM 00pa3oM, MPUHUMATh pENIeHHWE O TMPOBEJCHUHW IIOJNHMBA, MPEAOTBpAIIas CTpPecc
pacTeHui.

JlaHHBIA pacdeT HE HCKIII0YAeT, a HAPOTHUB, TPEOyeT 3HAHUS BIAKHOCTHBIX XapaKTEPUCTHUK MOYBHI.
T.e., Hy)HO 3HaTh HE TOJBKO TEKYIIYIO0 BIIaXXHOCTh MOYBHI B % K Macce, HO U MPEIENbHYIO MOJIEBYIO
Bmaroemkocts — II[IB mouBbl ydactka. JlamHas TaOiuila moJjie3Ha, TaK Kak JaeT NPEJACTaBICHHS O
BO3HMKAIOIIMX JABJICHUAX NOYBEHHOM BJard OT BIAXHOCTHU U OT 3aCOJIEHUS, U OPUEHTUPYET, KAKOE 3aCOJICHUE
MOXHO JIOTYCTHTh B MOYBE, 0€3 MOTEPh YPOKas, MPHU ONPESICHHONW BIaXXHOCTH MOYBHEI. CleayeT 3aMETHTD,
YTO 371€Ch HE YUNUTHIBAETCS TOKCHUYECKOE BIUSIHHAE (XUMUYECKOE BO3IEHCTBHE) COJIeH Ha pACTECHUA.

PaccmoTpenne manHOW TaONWITEI, TTOKA3bIBAE€T, YTO €CIHW NMPHUHATH 3a KPUTHUECKOE OTPHUIIATEIBHOE
naBjieHue 4 atM., To npu coderanuu BiaaxHoctu 0,7 ot I1IIB u 3aconenus 8,4 dS/m — TONbKO OCMOTHYECKAS

2 DJIEKTPOIIPOBOJHOCTD - uucnennoe evlpasicenue cnocoOHOCMU pacmeopa npoeoounms sdnexmpuueckuil mok, DII- pacmeopa
3a6uUCUm 8 OCHOBHOM 0N KOHYEHMPAYUU pACME0PEeHHbIX MUHEPALbHBIX COJlel U MeMNepamypbl.



cocTaBisitomias AaBieHus paBHa 4,4 atm. CnefoBaTeiabHO, B 3THX YCJIOBUSAX HENb3S MOIYCTHTh, 4YTOO
3acoJieHue npeBbicuiio 7 dS/m. Y Hy»KHO CpOYHO ITPOBOIUTH MOJIHB!

Tabnuna 1 - [Ipumep ucnonb3oBanus pF KpuBO# 11 onpeneieHust KpUTHYECKOH BECOBON BIIaKHOCTH
I yeiaoBuid Xopesma (TIpu yCIOBUH, €l ObI TTOYBa OBLITA HE3aCOJICHHOMN)

Ne | Tlokazarenu YHuBepcanpHas 3aBHCUMOCTD IS TIOOBIX YCIOBUH
2,0

1 | pF ) 2,1 | 22 |23 |24 |25 |26 |27 |28 |29]30]31] 32 33
BmaxnoCTb,

2 | B mONAX OT 1,0 0,951 0,91 | 0,87 | 0,83 | 0,80 | 0,77 | 0,74 | 0,71 | 0,69 | 0,67 | 0,65 | 0,63 | 0,61
I11B
Marpuynoe

3 | naBneHwue, 0,10 | 0,12 | 0,16 | 0,20 | 0,25 | 0,31 | 0,39 | 0,50 | 0,62 | 0,79 | 0,99 | 1,25 | 1,57 1,97
aTM™.

Jns yenosuit Xopesma, rie II1B coctaBnsina 22,7 % ot Macchl

4 | Brawnocts, | o3 o161 20,6 | 19,7 (18,9 | 182 | 17,5 | 16,8 [ 162 | 15,7 | 15,1 | 14,6 | 142 | 138

Y% K Macce

2,2991x

Jlannvie nonyuenvr nymem: 1 - Kpusas pF; 2 - Paccuumano, uepe3 pF; 3 - Ilo ypasuenuro y = 0,001¢e , 20e x

= pF — dasnenue, 4 - Tepmocmamno - ecogoii memoo

Tabnuna 2 - Pacder KpUTHYIECKH TOITyCTUMOT'0 3acoyieHus ouBkl 10 ECe mpu pa3nudHol BIaKHOCTH
nouBsl B goiiax ot I111B

Kpurnueckoe cymmapHoe Matrpuunoe Homyctumoe OcmMmoTtuueckoe
P yMMap BrnaxkxHOCTh TTOYBBI - P sHayenue ECe, dS/m
JlaBJICHHUE JlaBJICHHE- JaBJICHHE-
_ B nosax ot I1I1B (Ipu KpUTHYIECKOM
P arm = P matp. + y ocm P matp, atm Y, aTM
JTaBJICHUH)
0,6 1,7 3,8 2,3
4 0,7 0,6 6,5 3,4
0,8 0,3 8,1 3,7
0,6 1,7 5,4 3,3
5 0,7 0,6 8,4 44
0,8 0,3 10,3 4,7
0,6 1,7 7,1 4,3
6 0,7 0,6 10,3 S
0,8 0,3 12,5 5,7

Janubie mUGPB KOPPECIOHIUPYIOT C JAOMYCTHMBIMH MpEACiaMU 3acOJICHUS [0 XJIOMYaTHHUKY,
npuHateiMd  DAO. OpHako, W3 ONMYOJUKOBAHHBIX pPabOT HESICHO, HA KAaKUX KPUTEPHSIX OCHOBAHO
npeanonoxeane ®AQO, kakast BTaKHOCTh U KaKue TTOYBBI U COPTa XJIOMYATHUKA.

C— 1y, ocM, atm
[ P marp ,at™

s 14 17— e— EC e npu Kp UTHYECKOM JaBJICHHH 6 aTM
= A 13 §——x—— ECe,npu Kp UTHYECKOM JABJICHHH 4 aTM.
i = EC 5 — 2

o i
£ 8 12 € JI0ITy CTUMOE TP M KKP HTUYECKOM JaBJICHUN aia -
gD 11 A _—
22 10 — 103 108
= 10 —
o 3 —
% é 27 - - 84
2 g 84 _ - ’ 8

o
= 7 7,1
5% g OLE
Z S "S54
53 5
S0 4xsg
2: Y3
& 3
o = 2

2 14

0
0,6 Bmaxnocts B nomsx ot I11B 0,7 0,8

Puc. 2 - Hﬂﬂiocmpauuﬂ COOMHOWEHUA MAMPUHHOCO U OCMOMUUYECKO2O oasneHull u Kpumudeckux 3HAYeHUull
3AdCOJIEHHOCmMU noyesl, npu pas’ﬂulmoﬁ GIANCHOCMU NOYBdl, 8 Y6A3Ke C KpumuiyecKum oasnieHuem no48eHHOU 6lacu



(MampuuHbLIM U OCMOMUYECKUM)

Kak BugHO W3 puC. 2, ecnu NMpUHATH TOJHOE NaBlieHWe 4 aTM. 3a TpeaenbHOe, To 3HadeHue ECe
paBHOe 8,4 dS/m gomycTUMO JIMIG TPH MOAACpKaHWUU BiIaxkHoctu Ha ypoHe 0,8 ot IIIIB, uTo BO3MOXHO
TOJNBKO TP YacThIX IOJUBAaX WJIM NPU TMPOTPECCHUBHBIX TEXHOJOTHAX OPOIICHHS (KaleabHOE OpOIICHHE,
oK IeBaHue, 100 cyO-uppuranus). [lpu moanepkaHuu ke MojJuBaMu BiaxHOCTH Ha ypoHe 0,7 ot [II1B
MaKCHMaJIbHO MOYKHO JIOITYCTHTH B KOPHEOOUTAEMOM CJIO€ 3aCOJICHHE — He BhITIE 6,5 dS/m.

Ha puc. 3 u 4 npencraBieHsl mpuMepsl pacdéTa MOTEHIMANA TOYBEHHOW BJIArW 1Mo PacCMOTPESHHOM
METOJMKE Ha OCHOBE JAHHBIX MOHUTOPHUHTIA 3aCOJICHHS U BIAKHOCTH MIOUYBHI B IEPUOJI BETETALINH,

W3 pucyHKOB BHIHO, YTO B YCIIOBUSAX CPEIHEr0 3acCOJIEHUs TOYBBI, MPH OTHOCUTEIHHO TIYOOKHX
TPYHTOBBIX BOJaX, B COXPAaHEHUHU YpOKasl PEIIAIOIIYI0 POJIb UTPAIOT MOJHUBHI (T.K. MOXKET CHUIBHO CHHUXKAThCA
BJIIAJKHOCTH MOYBBl MEXIY MOJHMBAMU W BO3pacTaTh MATPUUYHBIA TOTeHIMaN). A B ycloBusSXx Xope3MCKoit
00JacTH, MPU CHIBHOM 3aCOJICHHH M OYEHb OJIM3KO PAaCIIONIOKEHHBIX TPYHTOBBIX BOJaX (Ha TIIyOMHE OKOJIO
1 meTpa), pemraronryro posib B (HOPMHUPOBAHMHU YpOXKas, WTPaeT 3acOJICHHE IOYBHI (M CO3MaBaeMBId UM
OCMOTHYECKHI TTOTEHNIMAN) U TPHU 3TOM MATPHUYHBIN MOTEHIMAI O4eHb Mal. B 3THX yCIOBHSIX pacTeHHUs Kak
Obl o0ecriedeHbl BIaroli B KOPHEBOH 30HE, HO BBDKUTH HE MOTYT M3-32 3aCOJICHUSI.
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Puc. 3- H3menenue maxcumanvHblx U cCpeOHUX 3HAUEHULl 2IeKMPUYECKO NPOBOOUMOCHIU HACHIUEHHO20
nougennoco s3xcmpaxma ECe na demoncmpayuonnom none xosaiicmea « Tarawxany Cypxanoapounckou
obnacmu (ucnonv3o8ansl danusie Habardenuli no npoekmy WUFMAS, 1999)
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Puc. 4 —Janunvie nabarooenuii I K Ianyawogotl, nposedénnvix 6 Xankunckom patione Xopesmckoti oonacmu 2007 2. 6
VCI0BUAX 8bICOKO20 CHOSIHUS 2PYHMO8bIX 800 (1 ...4-0annvie Habarooenuti no oamam 23.07; 30.07; 06.09 u 07.10)

HNwmest cooTBercTBylOIIEe O00OpPYIOBaHWE [UIs OINEPATUBHOTO M3MEPCHUS JJICKTPOIPOBOIHOCTH
MMOYBEHHBIX PACTBOPOB U BIAXXHOCTH TOYBHI, MO)KHO KOHTPOJHPOBATH CHTYAIllMIO HAa 3aCOJIEHHOM TIOJIe U HE
JOTyCKaTh CTpecca pacTeHWW, TMojaBas BOAY HACTOJIBKO YacTO, HACKOJIBKO 3TO moTpedyercs. JlanHas
METOJMKa OYeHb yAOOHA IS MPUMCHCHHS Ha CHUCTEMax IOJIMBA C PETYJIUPYyeMOH mojadeld BOJbI, THIIA



KameJIbHOTO OPOIIEHHS, HO, TEM He MEHEe, PYU HAININH JOCTyIa K OPOCUTEIHFHOHN BOJE, €T0 yCIEITHO MOXKHO
MIPUMEHATH U Ha 0OPO3/IKOBOM TIOJIUBE.

PacmpocTpaneHrne 3TOro MeToja MO3BOJUT MPEAOTBPATUTH YIIEPO ypoxkKas CeIbCKOXO03SHCTBEHHBIX
KyJIBTYp OT 3aCOJEHHS MOYB 3a CUET MPUHATHS MEP TI0 €T0 MPEAOTBPAIICHUIO U CHUKEHUIO.
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YIAK 681.121

NMPUBOP ANA UBMEPEHUA CKOPOCTU BOAbl OTKPbITbIX BOOOTOKOB

Y.P. Pacynoe
(HUUUBII npu THHUM)

Maxonaoa, ouux xananiapoazu ¢y OKUMUHU YI4AUOUSAH AHSU UWYU ACOOOU XAKUOA MABLLYMOM KeIMUpUuieaH.
Apamunzan acb6ob - y3 apo dneKkmpux 6021aHeaH UKKU KUCM. OAMUUK 84 CUSHATHU UWAAUOUSAH IIeKMPOH ONOKAAPOAH
ubopam oynean — cye mesaueunu yavaeuy (MCB-E) Hune mywynmupuwi ésmacu xKenmupuiaean. [amuux cmaunoapm
wmanea époamuoa cy8 OKUMUHUHZ MAHIAH2AH HYKMACUea mywupunaou. J1eKkmpoH 610K 0amyuK CUHATUHU Uaab, cys
OKUMU Me3NUSU XAKUOASU MABIYMOMHU ME3NUK OUPIULUOA PAKAMAAPOA KYPCAmMAOU.

B cmamve npeocmasnena unghopmayus 0 co30aHHOM HOBOM pabodem cpedcmee usMepeHust CKOpoCmu 800bl Ois
OmMKpuImulx 8000moxo08. Ilpueodumcs onucanue co30annozo npubopa — usmepumens ckopocmu 600vt (MCB-E),
KOMOpulll cocmoum u3 08yx uacmetl - 0amMyuKa U 3J1eKmpoHH020 O0KA 00pabomKu CUSHALA, COEOUHAEMBIX MeXHcoy
coboil snekmpuyecku. Jlamuux onyckaemcs 6 KOHMpOIUPyemylo mouky nomoxa npu nomowu CmaHOApmHou wmaHeu.
Dnexkmponuwviti 610K 0bpabamviéaem cueHal 0amyuxa u npeocmasisem UHGOPMAayuio o CKOpocmu 600bl 8 eOUHUYAX
ckopocmu 8 yugposom euode. Paznuya pe3yiomamos cpasHUmMeNbHbX UsMePeHUll CKOpoCcmu 600bl CO30AHHbIM NPUOOPOM
u npubopamu Opyaux npoussooumeneil Haxooumcs ¢ npedeiax + 2,0 %.

HecmoTpss Ha M3BECTHOCTH Pa3HOOOPA3HBIX CPEIACTB M3MEPEHHS CKOPOCTH BOABI, A0 HACTOALIETO
BPEMEHH €JUHCTBEHHBIM PAa00OYMM CPEICTBOM M3MEPEHUSI CKOPOCTH BOJBI OTKPBITHIX BOJOTOKOB, HAIIEALINM
NpUMEHEHHE Ha TMpaKTHKE ISl OMNpEeJeNeHHs] pacxoda BOABI OTKPBITBIX KaHAJOB M PEK, SBIsAETCA
ruapoMerpuueckas Beprymka (I'MB), mpencraistomas co0oil cBOOOJHO BpalalOMIMCS JOMACTHOW BUHT,
YCTaHOBJICHHBII Ha HEMOJABMKHYIO OCb, M IpeoOpa3oBaTeilb KOIMYECTBA 00OPOTOB BHUHTA B 3JIEKTPUUYECKHUM
(nmm 3ByKoBO#) curHan [1, 2, 4]. Ilpu omyckanmnm ['MB B KOHTpOIMPYyEeMyIO0 TOUYKY IOTOKAa B PE3yIbTaTe
B3aUMO/ICHCTBUS MOTOKA BOJBI M BUHTA, SHEPTHUS MOCTYNATEIbHOTO JIB)KEHUS TIOTOKa BOJBI IMpeodpasyercs B
SHEPTHUI0 BPALaTEeNIbHOTO IBHKEHHUS BHUHTA, IO KOJIMYECTBY 00OPOTOB KOTOPOTO B €IMHHUILY BPEMEHH MOXKHO
CYIIUTh O CKOPOCTH BOJBL.

Opnako nocie pacnaga 6siBimiero CCCP e€ mocTaBka B Hally peciyOIHKy MOJHOCTBIO MPEKpaTUiIach,
1 OHA IpeBpaTHIach JIJIs HAC B JJOPOTOCTOSIIYI0 UMIIOPTHYIO IPOIYKLIHUIO.

B To *xe Bpems ciemyeT OTMETHTb, YTO, HECMOTPS Ha LIMPOKYIO pacipocTpaHeHHOCTs, ' MB mpucymy
PAI CyIIeCTBEHHBIX HEAOCTATKOB, OCHOBHBIMH U3 KOTOPHIX SBISIOTCS:

- WHIUBUAYAIBHOCTh KanMOPOBOYHOH (IpagyHpPOBOYHON) XapaKTEPUCTHKU CKOPOCTH, COCTABJICHHE
KOTOpOM M JalibHEHIINEe ee NepHOoANYECKUE TOBEPKU TPEOYIOT TOPOTOCTOAIIETO CIEUHaIbHOIO CTEHAA;

- HETIPUTOAHOCTH €€ 0e3 MOJIHOHM pa300pKH, YMCTKH, COOPKU U CMa3KHU MOCIIE KaX10T0 UCIOIb30BaHMS;

- HEIIPUT'OJAHOCTD €€ JUIsl HEIPEePhIBHBIX U3MEPEHHUI;

- HEBO3MOXXHOCTh IIPOBEPKH MPaBUIBLHOCTH €€ pabOThl Ha MecTax 0e3 TpaAyupOBKH H T.II.

OcHoOBHOM HpH‘lHHOﬁ OTMCUYCHHBIX HCJOCTAaTKOB I'MB saBnseTcs Haluuhe B €€ KOHCTPpYKIUHN
MCXaHHUYCCKU TPYLIUXCA ,Z[eTaJ'Ieﬁ 1 UX HC3AIMIUIICHHOCTD OT BPCAHBIX BOBHeﬁCTBHﬁ BOJEI.



Kak ormedeno, kpome I'MB, u3BecTHBI W ApYTHE CpeNCTBA, MpEeJHAa3HAUYEHHbIC ISl U3MEpPEHUS
CKOPOCTH JXKHUIKOCTEH, Harpumep, rugpomerpudeckue Tpyoxu (I'MT). Kak uzBecTHO, OHU SBIAIOTCS Hauboiee
MPOCTHIMU U HAJICXKHBIMU CPEACTBAMU U3MEPEHMS CKOPOCTH KUAKOCTEH.

[To mpuamumy pa6otet I'MT OTHOCAT K MEXaHHYECKHM CpPEACTBAM M3MEPEHHUSA, XOTSI B WX
KOHCTPYKLIIMH HET TpPYILIUXCS JJEMEHTOB M JeTalell KpoMe H3MEHEHMs YpOBHEeHl BOIbI B TpyOKax.
PaccmaTtpuBaemMoe B TaHHOHM CTaTbe CPENCTBO M3MEPEHHUS CKOPOCTH BOJBI SIBISIETCS YCOBEPILIEHCTBOBAHHBIM
BapuanTtoM [ MT, moaToMy HuXke mopoOHEe OCTAHOBUMCS Ha MPUHITUIIE U OCOOEHHOCTIX €€ pa0OTHI.

O6prunbie 'MT coctosAT n3 ABYX TpyOOK, OIHA M3 KOTOPBIX — AMHAMHYECKAs, U30THYTAas MO yTIOM
90° u uMmeromIas MPUEMHOE TOPIEBOE OTBEPCTHE, HAMPABICHHOE HABCTPEUYY MOTOKY W JHAMETPOM MEHBIIIE,
4eM JuaMeTp camoil TpyOku. Bropas - cratmyeckas TpyOKa, mpsiMas, ee MpUEeMHOE OTBEPCTHE MapaliebHO
HaNpaBJICHUIO U3MEPSEMONA CKOPOCTH MOTOKA.

Kak uzBecTHO, ecnu yctaHOBUTH I MT B onpeneneHHyr TOYKY IOTOKA BOJbI, TO YPOBEHb BOJBI B
CcTaTHYecKoil TpyOke OyIeT COOTBETCTBOBATH YPOBHIO BOABI MOTOKAa. A YpPOBEHb BOABI B AMHAMUYECKOU
TpyOKe OyIeT BEIIIe YPOBHS BOABI B CTATHYECKONW TPyOKe Ha ONpeleNIeHHYI0 BETUYNHY. DTa pa3HUIA ypOBHEH
BOJIbI 3aBUCHT OT CKOPOCTH BOJBI B JAHHOU TOUKe MOTOKa. ClieIoBaTeIbHO, IO ATON pa3sHUIE YPOBHEH MOKHO
OTIPEJIETIUTh CKOPOCTh BOABI B TaHHON TOukKe MoToka. CKOpPOCTh BOJBI B JaHHOM TOYKE IMOTOKA ONpeaeisieTcs
I'MT no caeayrouieil 3aBUCUMOCTH:

V =xy2g(H1-H2) (1)

rae K — kKoapdunueHnt TpyOKH, 3aBUCAIIUNA OT KOHKPETHOW KOHCTPYKIUU M THUIAPABIHKA TPYOKH,
YUCJIEHHOE 3HaueHue Kotoporo paBHO k=1,0 ¢ morpemHocTtsio + 0,25 % nns pasnuYHBIX KOHCTPYKIIHHA
TpyOOK, TO €CTh, U3-3a OTHOCUTEJIHHON HE3HAYUTEIbHOCTH, MBI UM MOXEM IIpeHeOpeys,

g = 9,81 M/c> — 3HAUCHHE YCKOPEHUS 3eMHOTO IIPHTSHKCHHUS,

H1 n H2 — ypoBHU BOJBI B TMHAMUYECKOM M CTATHYECKOH TpyOKax.

Ha puc. 1. moxasaHbsl OCHOBHBIE pa3sHOBUAHOCTH U3BeCTHBIX [ MT.
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Puc. 1- OcHosHbie pazHo8uOHOCmU U38ECTNHBIX 2UOPOMEMPUYECKUX MPYOOK:
A) mpybxa [Tumo; B) mpyoxa [Tumo-/lapcu; B) mpybka [lumo-/apcu ¢ omcocom 6030yxa
Ycnosnvie obosnauenus:
1,2 — ounamuyeckas u cmamuyeckdas mpyoKu, cOOmeemcmeeHHo,
3 — 6cnomozamenvras mpyoxa,
V — usmepsaemas ckopocms nomoxa 600ul,
Hv - enybuna mouku usmepenus ckopocmu,
Z - pasnuya ypogHeil 600bl,
AH — amnaumyoa nyabcayuoHHbIX KoaeOaHull yposHell 600bl 8 UsMepumenbHoi mpyoxe.

[lepBast pa3sHOBHAHOCTH U3 HUX — 3TO MpoCTeHIni Bapuant Tpyoku Iluto, T.e. BapuaHT TpyOKH B TOM
BHJIE, B KAKOM €€ BIIEpBbIC MPEANIOKUI (PpaHUy3ckuid ydenslid [Iuto B 1732 1. (puc.l A), u KOTOpylO OH
MPUMEHMI AJIS1 U3MEPEHUs CKOPOCTU TeUeHUs BOAbI peku. Kak BUIHO M3 pHUCyHKA, OHA HpEACTaBisieT co0oil
oIHY TPYOKy, COTHYTYIO 110 popme OyKBHI I'. Pa3HOCTE ypoBHEH (CKOpOCTHAS BHICOTAa) Z BOJBI B MMPOCTEHIIIEM



BapUaHTE MOJIy4aeTCs MEXIy YPOBHEM BOJbI, 00pPa30BaHHOTO BHYTPHU IOJIOCTH BEPTHKAIBHOMN 4acTU TPYOKH U
YPOBHEM BOJIbI CBOOOJHOM MOBEPXHOCTH BOJIbI BHE TPYOKH.

Opnako Takas TpyOKka He IPHUTOJIHA AJISl U3BMEPEHHUI CKOPOCTH BOABI B HAIOPHBIX TpyOompoBoaax. s
yCTpaHeHHs 3TOTro Hemoctarka B 1858 . I'. Jlapcu mpemioxmn mpubOaBUTh K JUHAMHYECKOW TpyOke [lmTo
BTOPYIO - CTaTHYECKyl0 TpyOKy M OOBEIWHUTH UX B OAMH NpuOOp. B pesymnprare momyuwmnace BTOpas
pasnoBuaHocTh I MT (puc. 1 B), kotopyto Ha3siBaroT TpyOKkoii [Tuto-apcu unu nuddepennuansuoit TpyOKoit
[Muto. OgHAaKO Kak BUAHO M3 PUCYHKOB, 3TH PA3HOBUIHOCTH TPYyOOK HEyJOOHBI B AKCILTyaTal[MH, HAIIPUMED,
IIPU U3MEPEHUHN CKOPOCTU OTKPBITHIX BOAOTOKOB, TaK KaK OTCUETHl YPOBHEH BOIBI C U3MEPUTENBHBIX TPYOOK
NPHUXOJUTCS CHUMATh HEMOCPEACTBEHHO Y CBOOOJHON MOBEPXHOCTH TOTOKA BOJBI KOTOpas, KaK M3BECTHO,
00BIYHO HaXOIUTCS 3HAUUTEIBHO HUKE MOJIOKECHUS YPOBHS IJ1a3a orepaTopa (4eIoBeKa).

Ecnmn moHumsuth naBneHue B oOenx TpyOkax muddepeHIHnanbHOW TpyOKH (HAmpuUMep, OTCOCOM
BO3/lyXa Yepe3 TPeThlo — 00BbEeANHAIONYI0 TpYyOKY), TO 00a YPOBHS — JMHAMHUYECKUN U CTATUYECKUH MOXKHO
OyIeT mogHATh Ha YAOOHYIO AJISl CHSATHS OTCUETOB C HUX BBICOTY. 3HaueHHWe Z TpU STOM He M3MeHuTcs. B
pe3yibpTare mosiBUIach TpeTbs pa3HoBHIHOCTH [ MT (puc. 1 B). UmeroTcs eme um apyrue pa3zHOBHIHOCTH
I'MT. OpHako OHH, CYIIECTBEHHO HE OTJIMYAIOTCS OT BBIIICTIEPEYHCICHHBIX 10 METPOJOTHYECKUM H
JKCIUTyaTallMOHHBIM XapaKTepUCTHUKaM, XOTS HEKOTOPbIE U3 HUX MO KOHCTPYKIIMH CJIOXKHBI, @ B KCILIyaTalluu
HeynoOHbl. M3BecTHble KOHCTPYKUMH TpaguuuoHHBIX ['MT HenmpuromgHsl A IIMPOKOTO NPAKTUYECKOTO
IPUMEHEHUS IIPU H3MEPEHUH CKOPOCTH BOABI OTKPHITHIX BOJOTOKOB H3-3a CIEAYIOLIUX OCHOBHBIX
HEJIOCTATKOB:

- OosiplIasi  MOTPEUIHOCTh  M3MEPEHHMsT NPU  MaJbIX  CKOPOCTAX, OOYCJIOBICHHas  MaJoi
YyBCTBUTEIBHOCTBIO METOJA IPU MAaJIbIX CKOPOCTSX, a TaKKe HM3-32 HEBO3MOXKHOCTU CHSTHS OCTaTOYHO
TOYHBIX OTCUETOB 00 YpPOBHSIX BOJABI B HM3MEPUTEIBHBIX TpPyOKax BBHUIY HEIMPEPHIBHBIX M JOCTaTOYHO
WHTEHCUBHBIX IyJIbCallMOHHBIX Konebannuil ux (AH Ha puc. 1 B) B mpouecce paboTsi;

- OTHOCHUTENBHO OOJbIINE rabapuThl - JUIMHA U3MEPUTENIbHBIX TPYOOK, IO 3HAUYCHHUIO MPEBBIMIAIOIIAS
ri1youny norpykeHuss I'MT B KOHTponupyeMylo TOUYKY NMOTOKa, U MX 3aBHCHMOCTb OT INIyOMHBI HaXOKICHUS
KOHTPOJIMPYEMOH TOUYKH, YTO HEYAOOHO MPH MOJIb30BAHUN UMHU.

Heno B TOM, 4TO, BO-IIEPBBIX, KaK ClIEAyeT U3 BbIpaxeHHs (1), 3aBUCMMOCTh MEXy CKOPOCTBIO BOIBI U
pPa3HOCTHI0O YpOBHEH BOXBI, OOYCIIOBJIICHHAs JTOW CKOPOCTHIO - HEIWHEWHas, MpPHYEeM, yJacTOK HH3KOM
YyBCTBUTEIBHOCTH KPUBOM MPUXOAUTCS Ha Majble CKOPOCTH.

Bo-BTOpBIX, YPOBHHU BOJBI B U3MEPHUTEIBHBIX TPYOKax B Mpolecce paboThl HEMPEPHIBHO KOJIEOIIOTCS,
IIpUYEM C JOCTAaTOYHOM HMHTEHCHUBHOCTBIO M aMIUIMTYNOH BBUAY IYyJNbCALMOHHBIX CKOPOCTEH BOABI. JTO
3aTPyOHSAET CHATHE TOYHBIX BU3YaJIbHBIX OTCUETOB.

Kpome Toro, eme HeoOXOAMMO HMMETh B BHAY, YTO, IPU CTPOTOM MOAXOJE, CHATHE OTCUYETOB 00
YPOBHSX BOJBI C 00€UX U3MEPUTENBHBIX TPYOOK TOJIKHO OBITH OJHOBPEMEHHBIM.

Huxe npuBoauTCs onucaHue CO3JaHHOIO HaMH NMPUOOpa U U3MEPEHHs JIOKAIbHOH CKOPOCTH BOJBI
OTKPBITBIX BOJOTOKOB — U3MEPUTEINS cKOpocTH Boabl CB-E.

[IpuOop KOHCTPYKTHUBHO COCTOMT M3 [BYX 4YacTel: AaTdyuka M 3JIEKTPOHHOro Osioka oO0paboTKu
CHTHaJIa, COSTUHIIEMBIX MEXIY cO00 anekTpudecku (puc. 2).

JaTuuk, OmMycKaeMblii B KOHTPOJMPYEMYI0 TOUYKy TIOTOKAa BOJBI, MpeAcCTaBiIseT co0oit
YCOBEPIICHCTBOBAHHYIO KOHCTpYKIHMI0 ['MT 1 mpu moMoIy nepBUYHOTO Mpeodpa3oBaress NpeoOpa3oBbIBacT
YPOBHU BOABI B H3MEPUTENIBHBIX TPYOKax B JJIEKTPUUYECKUH CHUTHai. Jas 3Toro BHYTpH KaKIOH
U3MEPUTENbHOW TPYOKH BAOJIbL €€ NPOAOIBHONW OCH TPOTSHYT JJIEKTPUYECKHHA MPOBOMA, KOTOPBIA CITYKHT
YYBCTBHUTEJIBHBIM JIEMEHTOM U MOJKIIOYEH K JIEKTPOHHOMY OJIOKY.

OB obOpabarbiBaeT curHan JaTddKa [0 33JaHHOMY ajJTOPUTMY M pe3yJbTaT 00pabOTKH — 3Ha4YeHHE
CKOPOCTH BOJbI HHANLIMPYET Ha AMCIIIee B NM(PPOBOM BHUJE B SAMHULIAX CKOPOCTH, T.€. B M/C.
Anropurmom 06paboTku curaana Db sBnsercs 3aBucuMocTs (1) B BuzE:

V =4,43(H1- H2) )
rac V- HU3MEPCHHOC 3HAYCHUEC CKOPOCTHU BOJEI,

4,43 = \[2g =/2x9.81 = /19,62,

g =9,81 M/cex” — 3HAYCHHE YCKOPEHHUS 36MHOTO PUTSDKSHNS,

H1 u H2 — ypoBHHU BOJBI B AMHAMHYECKON M CTAaTHUECKOM TpyOKax.

Takum oOpa3om, mprOOP BHIMOIHSIET CIACAYIOUINE U3MEPUTENbHBIE H MaTeMaTHUECKHUE OTICPaIlUH:
- U3MepseT YPOBHH BOJIbI B IMHAMHYECKON U cTatudeckoil TpyOkax H1 u H2;

- BprunTaeT u3 3HaucHus H1 3nHauenne H2;




- 3 nmosy4deHHo# pasauisl (H1-H2) u3Bnekaer kBaapaTHBIA KOPEHB;
- moJTy4eHHbI# pe3ynstat +/(H1— H?2 ymHoxaer Ha kosddurment 4,43,
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Puc. 2- Cxemamuyeckuii uepmeoswc UCB-E:
A) mpybka [lumo,; B) mpyoxa [lumo-/lapcu; B) mpybka Ilumo-/apcu ¢ omcocom 6030yxa
Ycnosnvie 0obos3nauenus:
V — usmepsemasn ckopocms nomoxa 600bl; Hv — enybuna mouxu usmepenus, CKOpocmu 600bl;
Z =(HI1-H2) — pasnocms ypogHeli 600bl 8 usMepumeibHulx mpyoxax;
1 u 2 — ounamuueckas u cmamuyeckas mpyoKu, COOmeemcmeeHHo;
3 — ecnomozamenvHnas mpyoxa,
4 — yyscmeumenvuulil IneMeHM OAMYUKA;
5 — nepsuunwiii npeobpazosameins,;
6 — coeOuHUmMenbHBLE NPOBOO OAMYUKA U IIEKMPOHHO20 OI0KA,
OF — anexmpounulii 610k 00pabomxu cuenaia.

B pesynbrare momydaercs 4HMCICHHOE 3HAYE€HHWE CKOPOCTH BOABI V B JaHHOW TOYKE MOTOKA. DTOT
pesynprar Ob moka3eiBaeT B MUGPOBOM (TpeXpa3psaHOM, C 3aIsATOH ITOCIE IEPBOTO pa3psiga) BHUIE B
eJUHUIIAX CKOPOCTH, T.€. HaIpuMep, B Bujae: V=9,99 m/cek.

JlaTuuk U3roToBiIeHHOro oOpa3ua npudopa UMeeT CIeyoIre IapaMeTphl.

PabGouast BeICOTAa U3MEPUTEIBHBIX TPYOOK C UYBCTBHTEIHHBIMHU djeMeHTaMu BHyTpu — 200 MM, 9TO
COOTBETCTBYET MaKCUMaJIbHON CKOPOCTH BOJBI 110 2,0 M/cC.

Jns npoBeneHUs H3MEPEHHH, NaTUYMK KpEenuTCs Ha CTaHAAPTHYIO THAPOMETPUYECKYIO IITAHTY
JUaMETPOM 28 MM.

[Ipubop — MONHOCTBIO 3JIEKTPOHHBIN, MUTaeTcs oT Gatapen Tuna «KpoHa», BCTpOEHHOI B KopIyc
aeKTpoHHOro Ojoka. [Ipubop He TpeOyeT MHAMBUAYANbHON T'PaIyHPOBKH, a TaKXKe YCTAHOBKU HYJIA MeEpex
MPOBEAEHUEM U3MEPEHU.

OeKTpOHHBINH OJIOK MO3BOJIAET MOJydYaTh PE3yJbTaThl U3MEPEHHUHM C OCPEJHEHHEM IIyJIbCAllMOHHBIX
COCTAaBJISIIOLIUX CKOPOCTH, B T€UeHHE BRIOpaHHOTO nepuoa ocpennenus u3: 20; 40; 60; 120 u 240 cexyH.

His mpoBepku paborocmocoOHOCTH HpHOOpa, NMPOBEAEHBI €ro HUCHBITAaHUS B Ja0OPAaTOPHBIX U
HaTYpHBIX ycloBUsAX. HaTypHble ucnbITaHUS MPOBOAMINCH HA Pa3iM4YHBIX BOAOTOKax (Ha kaHamax: Kapacy;
boscy u mapabomuueckom notke JIP-80, Haxonsmemcs Ha Tepputopun Ilapkent-Kapacylickoro ynpaBieHus
HPPUTALIMOHHBIX CHCTEM B TalIKEeHTCKOM BUJIOATE).

MeTtoanka UCHBITAaHUN 3aKiIOyanach B MPOBEJECHUU M3MEPEHHH CKOPOCTH BOJBI B OOHOW M TOM ke
TOYKE OTKPBITOTO BOJOTOKAa IBYMS THIPOMETPUYECKHMMH BepTymkamMu Tuma ['P-21, smeKTpoMarHUTHBIM
u3MepuTesneM ckopocTd Boabl Tuma LP30 mpousBoxactBa SmonHuu u ucneiTyeMbiM npubopom MCB-E, u B
CPaBHCHHMU IIOJIyYEHHBIX pE3YyJbTaTOB H3MepeHuil. Pe3ynpraTel ucneiTaHuil npubOpa COBMECTHO C
MpEeACTAaBUTEISIMH JKCIUTyaTallMOHHBIX OPTraHU3aluil BOJHOTO XO35MCTBA MOKAa3aly, 9YTO Pa3HUIA PE3yIbTATOB
U3MEpEeHH CKOPOCTH BOJIbI yYka3aHHbIME npudopamu 1 UCB-E naxoautes B mpenenax = 2,0 %.
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VK 681.121
JIFO3-BOAOMEP [J151 OTKPBITBIX KAHAJIOB UPPUT'ALITMOHHBIX CUCTEM

Y.P. Pacynos
(HUHUUBII npu THHUM)

Maxkonada, wqumau cy8UUKApSUUHUHS MAKOMUILIAUMUPUIZAH BAPUAHMU -  0AP2OM-CY8YAUAUY  YCmuod
VMKA3UI2AH — OKCRepUMEHmAl — MAOKUKom  Hamuscaiapu — keimupunean.  Japeom-cyeynuacuunune  bumma
MYPYILAMAULUSURURS CAP KOIDDuyUeHmuny pakamiu  KUUMamunu mMonuw Xamoa YHU QHUKIaumupuut 6ytuua
IKCHepuMenmanl maokuxomaap ymrasunean. ORunean MavayMOMIAPHU MAXIUL KUTUW HAMUNCATAPU KeTMUPUT2AH: CY8
capgu uxku mapma yseapeanoa, cap@ xodgppuyuenmu xutimamunune yzeapuwu + 1,0 % nu mawxun xkunean. llynea
acocnanub,  0apeom-cy8yiuaSUYHUHE —~MAKAUGQ  KUIUHeAH — KOHCMPYKYUACU — Uppueayus — MmusuMIAGPUHUHE — OYUK
Kanamapuoazu cye cap@uuu emapiu 0apaxcadd aHuk 8d UWOHYIU YI4aw UMKOHUHU 6epaucan YHUeepcal 60cuma
cugamuoa uwnamauwu MyMKUH.

B cmamve npueodsmcs pezyibmamol SKCHEPUMEHMATbHBIX UCCLEO08AHUL YCOBEPULCHCTNBOBAHKO20 6APUAHMA
WUMOBO20 80008bINYCKA — WLTIO3A-6000Mepa. [Ipoeedenvl ucciedosanuss 00HO20 MUNOPA3Mepa WL03d-8000Mepd No
IKCHEPUMEHINATILHOMY ONPEeOeNieHUI0 U YMOYHEHUIO HUCIEHHO20 3HaueHus Kodgduyuenma pacxoda. Illpueoodsmcs
Pe3yIbmampl AHAAU3A NOTYYEHHBIX OAHHbIX: HeCMAOUTbHOCIb KOIDPuyLenma pacxooa npu usMeHeHuu pacxood 800bl 6
0sa paza Haxoounace 6 npedenax = 1,0 %. Ha ocnose smozo denaemcs 661600 0 moM, 4mo NpeodioACeHHAsL KOHCMPYKYUsl
wr03a-eo0omepa Modcem Ovbimb UCNOIL30BAHA KAK OOCHAMOYHO MOYHOE, HAOEJICHOe U YHUBEPCANIbHOe CPedCmEo Ol
yuema 800bl OMKPbUNbIX KAHAN08 UPPULAYUOHHBLX CUCTEM.

HecmoTpsi Ha M3BECTHOCTH Pa3HOOOPa3HBIX METOJNOB M CPEACTB M3MEPEHHs pacxoja BOJBI, 3adaya
JOCTOBEPHOTO M HAJEKHOTO M3MEPEHHUS Pacxoja BOJBl OTKPBITBIX KaHAJIOB MPPUTALIMOHHBIX CHUCTEM JO CHX
MOp OCTaeTcsl He PEeUICHHOH. DTO 0OBSCHAETCS CIEAYIOUMMH 00CTOSTEIbCTBAMH.

Bo-nepBBIX, pacxon BOXBI SIBISETCA IPOU3BOAHONW BEIWYMHOM — YMHOXEHHOE 3HA4YEHHE [BYX
MIEPEMEHHBIX IMapaMeTpoOB: IUIOIIAAHM IIONEPEYHOTO0 CEYeHHs M CKOPOCTH BOAbl. Kak H3BECTHO, IOKa
OTCYTCTBYIOT METOJbI M CPEACTBA €r0 HEMOCPEICTBEHHOTO U3MEPEHHUS B OTKPBITHIX KaHAJIAX.

Bo-BTOpBIX, BOJOXO3SHUCTBEHHBIE OOBEKTHI, C TOUKH 3PEHHUS] U3MEPEHHUs Pacxola BOJIbI, UMEIOT Pl
cHenu(pUUEeCKUX OCOOCHHOCTEH: Upe3BbUAHO INHPOKHM AMAama30H M3MEHEHHs pPAacxXxoJOB  BOJBI;
pa3zHooOpa3Has reoMeTpudeckas popMma U pa3Mepsl ONEPEeYHbIX CEYEHUH KaHaI0B; pa3HOOOpa3Hble pesbedbl;
COZlepKaHUE B OPOCUTEIBHON BOJE BOLOPOCIEH, Mycopa U T.II.

Kak u3BecTtHO, opocutenbHas cucteMa PecmyOiMKu COCTOMT M3 CETH MHOTOKMIIOMETPOBBIX KaHaJlOB
pPa3sHOrO0 YpPOBHA C MHOTOYMCICHHBIMH THIPOCOOPYKCHHSMH pacIpenelleHns BOAbl Ha HHX. Kakzabeiid
CaHKLIMOHUPOBAHHBII BOJOOTBOJ HAa TIOJOBHOM YYacTKE HMEET DPEryJHpYIOIIEe COOPYKEHHE — IIHTOBOU
BOJIOBBINTYCK, CIYy’Kallluil NIl OTKPBITUA-3aKPBITUS U PEryJUpOBaHUA pacxona Boasl. lIluToBrIe BOJOBBITYCKH
[IPOEKTUPYIOTCS, HU3TOTABIMBAIOTCS, MOHTHPYIOTCS M T.II. COIJacHO pabOdMM dHepTexaM ¢ COOII0JCHHEM
YCTaHOBJICHHBIX JOIYCKOB. /[pyrMmu cinoBaMu, NPaKTUYECKH, B TOJOBHOW YacTH Ka)XJAOro OTBOAA UMeEETCS
BOJOBBIIYCKHOE COOPYXEHHE C M3BECTHOW reoMeTpuueckoi (opMoil U ¢ JOCTATOYHO TOYHBIMH pa3Mepamu,
KOTOpBIE NOCTaTOYHO OJarompuATHBI M HAIEXKHbI, C TOUYKH 3pEHHS oOecledeHHs] BOJOMEPHOCTH OTBOJA, a
CJIeIOBaTeNbHO, M BeIeHHS ydera BoAbl. OJHAKO Ha MpPaKTUKE HCIOIB3YIOT HIUTOBBIE BOJOBBIITYCKH,
HECOBEPILUEHHON KOHCTPYKIUU U KOMIIOHOBKH. [I[uTOBBIE 3aTBOPBI U MOABOAIIUE K HUM YaCTU COOPYKEHUH -
HeoOTekaeMoil (opmbl. DTO HE MO3BOJIAET MCIONB30BaTh WX Ui ydeTa BOAbL. Jlelo B TOM, 4YTO MpH
IIPOTEKAHWU BOJBI Y€PE3 TAKOE COOPYXKEHHE UYHCICHHOE 3HaueHHe KOo3(pGUIMEeHTa pacxoia, BXOISILEro B
(¢hopMyy BBIYHCIEHHS pacxoja HEHW3BECTHO W HecTabuibHO. [loaToMy mpu HEeoOXOAMMOCTH OOecredeHus
BOJJOMEPHOCTH IIHUTOBBIX BOJOBBINYCKOB, UX MHAMBHUAYaJIbHO I'panyupyroT. Kak mM3BecTHO, 3TO JOCTaTOYHO
CJIIOKHO U TPYIOEMKO, & TOYHOCTh - HU3Kad. [I09TOMy 3TOT METOA pPEKOMEHAYIOT TOIBKO IJIsI KOHTPOJIBHBIX
HA3MEpPEHU.



JU1sl TOBBIIEHNUST TOYHOCTH U3MEPEHUS PacXxoa BOABI IUTOBEIM BOJOBBIITYCKOM IMPENIAracTCsl BBECTH
HEKOTOPBIE YCOBEPLIEHCTBOBAHMS, KOTOPBIEC 3aKIIOYAIOTCS B BBIIIOJIHEHUN HI)KHEN KPOMKHU LIUTOBOIO 3aTBOPA
1 OOKOBBIX CTEHOK MOJBOMSIIEH YacCTH COOPYKCHHS KPUBOJIMHEHHBIMH, B BHJI€ YETBEPTH Kpyra OJIUHAKOBOTO
pannyca. Takoil BOJOOBBIIYCK OyAeT HMETh 3apaHee H3BECTHOE U JOCTAaTOYHO CTaOWUIbHOE 3HAYCHHE
ko3 duireHTa pacxoaa.

B pesynbTate OH MOXET BBINOJHATH MOMHUMO CBOCH OCHOBHOW (DYHKIHMH - OTKPBITHUSA-3aKPBITHS U
peryiupoBaHusl BOABI, - W (QYHKOMIO H3MepeHHs pacxona. CleqoBaTenbHO, TaM, TIe HMEETCS TaKoH
BOJOBBIITYCK, OTIIaJa€T HEOOXO0AUMOCTb CTPOUTEIHCTBA OTAEIBHOIO TUAPOIIOCTA TS yUeTa BOJBI.

IIpennaraeMslii HAMH IIUTOBOM BOJOBBIITYCK Mbl HA3BaJIH LIFO30M-BOJOMEPOM.

J1si BO3MOXHOCTH TIPOBEIEHHSA 3KCHEPUMEHTANbHBIX HCCICAOBAaHUN MpeasaracéMoro IuI03a-
BOJOMEPA, HW3TFOTOBJIEHBI OJWH THUIOpa3Mep IIMTOBOIO 3aTBOpa W BOJOCIMB C TOHKOH CTEHKOM THIIA
«Hunonertu», Kak oOpa3lloBO€ CPEICTBO INPU CPAaBHHUTENBHBIX HCCIeAOBaHUAX. CXeMaTH4YecKHil dYepTex
KOHCTPYKLMM ULUIKO33-BOAOMEPA C IIUTOBBIM 3aTBOPOM, HUXHSAS KPOMKa KOTOPOTO  BBIIOJIHEHA
KPHMBOJIMHEHHON B BHJIE YETBEPTH KPYra, IPEACTABJIECH HAa pUC.]l B ABYX MPOEKIUAX.

OcHoBHBIE KOHCTPYKTHBHBIE pa3mepsl: B =0,5 M; H=0,6 M; R=0.2 m.
[TpomoarHEEIH pazpes
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Puc. 1 - Cxemamuueckas KOHCMPYKYUsL 6blOPAHHO20 MUNOPAZMEPA ULNI03A-6000MePA

JUIs MakCHUMaJbHOTO COKpAaILICHHsI CTPOHUTEIbHBIX PabOT Ha O0BEKTE, ObLI M3TOTOBJIEH IIOJHOCTHIO
METaJUIMYECKHi BapHaHT LIUTOBOTO 3aTBOpa ¢ OOKOBBIMH CTEHKAaMH M JHOM, Kak ToKa3zaHo Ha puc.l. Jlms
YCTaHOBKH €T0 M BOJOCIMBA C LEIbI0 HMPOBEIACHHS 3KCIEPUMEHTAIBHBIX HCCIIENOBaHUI BBIOpaH OOBEKT B
SAnrubazapckom paiioHe TalIkeHTCKONH 00IacTH.



[1I1ro3-BOTOMEp W BOAOCIHB OBUIH YCTAHOBJICHBI TOCJIEIOBATEIBHO TaK, YTOOBI BOJA MPOXOIMIIA H
Yyepe3 UCIBITYEeMBbIH IIUTI03-BOIOMED, B Yepe3 BOJOCIHB — 00pa3Il0BOE CPEICTBO U3MEPEHUS pacxoa.

[Tocne 3TOro MPOBEACHBI €T0 IKCIIEPUMEHTATBHBIC UCCICTOBAHMUS.

Mertoauka WcclieTOBaHUHN 3aKiIi0Yaliach B MPOBEICHUN CPAaBHUTEIBHBIX H3MEPEHUN PacXOJOB BOIBI
IITF030M-BOJIOMEPOM M BOJIOCJIIMBOM U OTIPEIICICHUU YHUCICHHOTO 3HauYeHUs Ko3(duimenta pacxoaa muio3a-
BOJIOMEpPA M XapaKTepa ero M3MEHEHUN MPU Pa3IUYHBIX OTHOCUTEIBHBIX OTKPBHITHSX IIUTA, C UCIIOIh30BAHHEM
M3MEPEHHBIX BOJOCIUBOM PACXOIHBIX JaHHBIX.

[Ipn mpoBeneHNN HCCIACAOBAHUM PEKUM HCTEUCHHUS BOIBI M3-TIOJ IMUTa OBLT CBOOOAHBIM. IloaTOMy
JUTSL BEIYKCIICHUS KO3 PHUIlMeHTa pacxoa MII03a-Bo1oMepa MoJb30BaIUCh CISAYIOIICH 3aBUCUMOCThIO

_ 0
a ab\|2g(H —a)

rae Q — pacxo.l BOIBI 10 MIOKAa3aHUSIM BOJOCIHBA,

a - BeJIMYMHA OTKPBITUS IIUTA,

B — IIUPHHA IIATOBOTO 3aTBOPA,

g=9,81 M/cek” - 3HAUCHHE YCKOpPEHHSI CBOOOTHOTO TaJICHHS,
H — nanop Boasl BepxHero Obeda.

o pe3ysibraTtamMm MPOBEICHHBIX UCCIeIOBaHUH BBIIIICOTIICAHHOTO LTI03a-BoJIoMepa
3KCIIEPUMEHTAJIbHOE 3HaueHUE K03 (UIIMEHTa pacxoja [ Haxoauiaoch B npenenax ot 0,9 go 0,92. Ipu stom
3HAYCHHE OTHOCHUTEIBHBIX OTKpbITH ImmTa a/H cocraBumo 0,115 mo 0,3, a nuama3oH W3MEHEHUs PAacXO0B
Boabl coctaBmi 51,9-100,5 a/cek.

AnHanu3 pe3yJbTaToB, MOJYYEHHBIX B IPOIECCE MPOBEICHUS IKCICPUMEHTAIBHBIX HCCICIOBAHMIM
BBIOPAHHOTO THUIIOpa3Mepa III03a-BOJOMEPAa B PEATbHBIX MPOU3BOJICTBEHHBIX YCIOBHUSX, W OXBAaUYCHHBIX
MIPOBEICHHBIMHU OIBITAMH TIOKA3bIBACT, YTO YHUCIICHHOE 3HAUYCHHUE ero K03 (dHIIMEeHTa pacxoaa KoieoieTcs B
npeaenax + 1,0 % (ciemoBaTenbHO, U CTENEHb €ro CTA0OMIBHOCTH) MPU M3MEHEHHUH pacxoja Bojabl Ha 51,6 %
(T.e. Oomee, wem B 1aBa pasza). Kak wu3BecTHO, Amama3oH H3MEPSEMBIX pPAacXOAOB BOIBI OOJBIIMHCTBA
BOJIOMEPHBIX COOPYKEHUM I OTKPBITHIX BOJOTOKOB COCTABISET He Oojee 4—X (1 OMHOTO pa3zMepa).

OTO nOis BOAOMEPHBIX COOPYKEHUU OTKPBITHIX BOJIOTOKOB HEIJIOXOW pe3yiabTaT, OCOOCHHO, €CIIH
y4ecTh, YTO NpH 3TOM OyaeT oOeclieueHa HAJCKHOCTh OSTUX U3MEpeHuW. B nmanmpHellieM HamMedeHO
MPOBEICHNE OKCIEPUMCHTAIBHBIX HCCICAOBAHWMA OOJBIIEr0 THUIIOpa3Mepa INII03a-BOJAOMEpa, HYeM
HCCJIeTOBAHHOIO.
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MUP3AYYJT LULAPOUTUOA KULLITOK XYXXATNUK 9KUHITAPUHWN ETULLTUPULLIQA
CYBTEXOBYU BA PECYPCTEXOBYU TEXHOJIOI'NANAPHU AHI'Y KOMIMNJTIEKCUHU
XKOPUN 3TULL

P. Paxumos, A. Ymaes
(TUMH kowuoaeu HCMHUTH)

Maxonaoa Mup3zauyn wapoumuoa seamnabd cyeopuul mexHoI0SUANAPUHU epPLaAPHUHE fld3ep YCKYHACU époamuoa
meKuciaw, seamuapea nep@opayusi KUIUHeAH KOpd NOAUdIMeNeH NAEHKA myuad cyopuut, Kyuma Uuuiaoucam
NOAUIMUNIEH CY2OPULL HOBAPUHU 64 ISULYEUAH NOAUIMULEH KY8YpAAp ép0amudd VK apur YpHuea Cy8 y3amuul Cy20puul
yeryonapu xamoa mynpokka Kam uuios Oepuud, SIKUHAAPHU KU XaMOad &y3a Ounan oupearukoa OYKKAKIU IKUHAAPHU
eMUWMUPULL PECYPCMENCO8UU MEXHOIOSUSNAPY OYUUYA AH2U MEXHOLOSUSIIAD XU MANCMYA KUAUO HCOPUL KUTUHOU.



In the paper in condition Mirzachul under the complex approach the interconnected introductions of following
new water and resource-saving technologies - designing with use of laser installation, irrigation through a furrow on
shielded the black punched film irrigating water from PPL - 50, exchange irrigation canal, are besides used seeders for
thread furrows for the combined crops of a cotton with green gram, minimum processing of soils.

B cmamve onucan xomniexcuwiii no0xXo0 u 63aUMOCBA3AHHOE BHEOPeHUe HOBbIX B8000- U pecypcochbepezaioujux
mexnono2ull 8 ycaroguax I onoouoi cmenu

KHupu

Orartnad CyFOpHII TEXHOJOTHSUIAPUHM EpJapHUHT Ja3ep YCKyHacw Eplammia TEeKHCall, 3rariapra
nepdopainys KWIMHTaH KOpa MOJUATeNeH IUNIEHKA TYIal CyFOpUIL, KydMa HUFUIIaIUTraH MMOJIMITHIICH CyFOPUII
HOBJIAPWHM Ba ATUIIYBUYaH MOJMATHIICH KyBypiap épaamMuia YK apuk ypHUTa KyJuiad CyFOpHIN yCiIyOlapuHH
TaKOMWJUTAIITUPHIL OYlinda HIUTaHMalap MaBxXyIaup. TylmpoKKa KaM UIIJIOB OSpHIl, SKUHJIAPHH SKHII XaM/a
ry3a Owunan Oupranukga AYKKakiIM SKUHJIAPHM ETULITHPHUII PECYpPCTEKOBUM TEXHOJOTHsUIapu Oyhunda
TaBCUsUIap WIIIA0 YWKWITaH. JIekuH xap Oup KypcaTWiraH TEeXHOJOTHsuIap OViinda TaBCHUsIIap aloXuia-
ajoxuja KypuO YUKHUIITaH.

Maskyp Makojaga OMpPHHYM MapTa KypcaTHO YTUITaH SHTH TEXHOJOTHSUIAp SIXJIUT MakMya KHINO
JKOPUM KMJTMHIU.

TaaKuKOT 00BEKTH Ba YCJaYyOH.

Cuppapé Ba XKuzzax BunosiTnapujad Tannaad onuHran depmep Xyxanukiaapu. Jlana mapouTuaa sHTH
TEXHOJIOTUSIAp KOMIUIEKCHHH KOPHH 3THUII Ba CAMapaCUHU MOHUTOPHUHTHMHH YTKA3HI.

TapkuKOT HaTHIKAJIAPH.

Cupaapé Ba XKuzzax BUIOATIApUHUHT 7 Ta GepMep XY KaNUKIapUHUHT TaHJaHraH 18 ra mainonnapu
nasep yckyHacH épaamuna tekuciaannu (1-pacm).

CyBTE)XOBYM Ba PEeCypTE)KOBUM SIHTU TEXHOJIOTHSJIAPHUHI MakKMyacH (J1a3ep ycKyHacu €pramuaa ep
TEKHCTIAll, MyIITa 0JIM0 aHWK dKAJWTaH cesulka EpraMuaa ry3a OuiiaH Oupra MOITHM OMpTaluKa dKUII, KaTop
opanatu6 nepdopanus KHIMHTaH KOpa MoaudTHieH miéHkanap tymad cyropum, KCH-50 Ba KOIIO opkanu
CyB eTkazum) 4 ra maiinonma >xopudl KwimHAu (2, 4-pacmiap). HaTmwkanma cyropuinr MebEépH aHbaHABHH
ycyira HucOatad 36-47 ¢ousra kamaiam, CyFOpPUIIN CYBUHHHT Maxcyiaopiauru 3,6 mapra omiau (1-xansan).

Jlazep yckyHacu OwWiaH TEKHMCIaHTaH OWp TeKTap MalIoHJa pPecypcTeXOBUHM, MyIITa OJUO aHHK
9KaguraH cesukana Ky3ru Oyraoi sxkunn6, KCH-50 sa KOIIO épnamuaa cyropuil HIIjiapy aMaira OMUpHIIAR
(5-pacm). Harmxana anbaHaBuii ycyinma cyropuimra Hucbatan 790 M°/ra CyB HKTHCOA KHJIHHIH, CyFOPHII
CYBUHUHT Maxcyiaopauru 1,5 mapra omau(2-xaasan)..

[Taxtakop Tymanuzaru “OcoHO0il oTa” depMmep Xy Kamurunaa jazep ycKkyHacHu praMuaa TEKHCIaHTaH
1 ra maifnoHra ¥y3a OWiaH OMpTaTWKaa SKIITAH MONIHM KaToOp OpaJapWHH KOpa MOJUATHIIICH IUIEHKa OWiaH
My4anad, KyumMa MoJIMATUIICH HOBIAp épaamuiia cyropull unuiapu onub oopwinu (3.1.1-pacm). 1.05.2013 i
na ry3zanuHr “TlaxTakop-1” Ba momHuHT “IlypmonHa” Haiapu skuinu. Mxkana gamaga 20.06.2013 na
aHbaHaBUW cyropwiran pamaaa 900 M>/ra Ba JKOpUM KUIMHAETraH sSHIu TexHosorusna 580 M /ra MebEPAA,
16.07.2013 ma 1100 m’/ra, 500 m’/ra, 06.08.2013 itmnma 1000 m/ra, 650 M’/ra, %aMi CyFOpHILIAD MEbEPHU
aHbaHaBUM cyropuwirad gaitaga 3000 M’/ra, JKOpUHM KuIMHAETraH sSHTU TexHojiorusaa 1600 M’/ra HH TALIKWIT
kungu. Cyropum texaukacu ®UK 0,60 nan 0,81 ra omau. Hatmxkana cyropumr Mewépu nanana 47 dousra
kamaiiam (1-xamBai).

1 pacm - TT3-80.10 mpaxmopuea ypramuiean aazep YCKYHACU EPOamuda KUYUK ep mekuciazuy Ouian ep
MeKuUCIaw Heapaénu



2 pacm - “Dconboii oma” epmep xyoucarueu daracuoa 01.05.2013. 0a nywmaea s3xaduean cesikada naxma OUIaH
MOWHU OUP2anIuKoa 3Ku

PecypcTexoBur Ba CyBTEKOBYM TEXHOJOTHANIAP KOMIUIEKCH XKOPUU KIJIMHTaHJa Ky3TH OyFI0il Ba Fy3a
OunaH OMpranukna JYKKakid IOH SKHHJIAPUHU ETUIITUPHILAATH, XO3UPTH JaBpAard COTHO OJIMII HapXJapH
XHcOOJIaHraH, MKTUCOAMH caMapalopiIuru 2-)kaiBanjna Keiatupwirad. byHra kypa maxrta OwiaH MOLIHH
Ouprajgukaa eTUIITHPUIN HATIKacWIa CyBHUHT Maxcyimopiurd 3,6 maporaba omau. byHman Ttamkapu
Oupranuka Fy3a OMiaH MOIIHH SKHII XHCOOHUTa TYMPOKHUHT YHYMIOPJIUTH OIIUIINTA 3aMUH SPATUIIIH.

Fy3a Ba MomHn mymrara 6upra 5ku0 eTHIITUPUII CXeMacH 3-pacMa KypcaTHIraH.

5 pacm - Kyseu 6yz00tinu nywmaea sxu6 KCH-50 6éa s2unyguan noausmuier Kygypaapuoan Qouoaianubd cyopuu
Jrcapaénu



1 )xagBan - [laxtakop TymaHumaru "DcoHO0# oTa" depMep Xy)amuru majmacuma 1 ra MaijoHra maxTta OWiiaH OMpraguKia SKIITaH

PEXUMU AJIEeMEHTJIapu Ba KOMILIEKC CYFOpHUII TexHoiorusacu, 2013 iun

MOIIHH CYFOPHII

= =
= >
= o
E = z Cyropuir MebépH, M'/ra £
% E :E Magscymuii = Magscymuii
E EQ! s CYFOPHLI 2 g FOPHII Cyropui
[ 5 Yrop = = Cyrop Yrop
CyFopHII yCyiu = g § § o) o) o MeBEpH, g = MebépH, d® UK
; S = © B = = 5 6pyTTO M'/ra B g HETTO M'/ra
> E g s g o o o = <
= S g = = \O o> B 00 =2 =
g gs s2 | 52 | 52| 52 2 5
o e S RS | 18 [ A2 | 48 S| =
Kopa nonustunen miénka
TYIanrad sraTyiapra 0.81
HIL1-50 sa KOIIO 200 | 0,00075 0,32 400 550 650 1600 224 80 1296
épAamMua CyFOpHII
;*c};f;’*a‘*““ CYFOPHI | 500 | 0,00075 | 0,36 900 1100 | 1000 | 3000 730 470 1800 0.60

2 xanBan - [laxtakop tTymammnaru "YSC" depmep xyxanuru gamacuua
cyFopull TexHoJsiorusicu, 2013 iun

OKWJITaH KYy3Irnu 6YFHOﬁHHHF Cyropull peXXuMH 3JICMCHTIIApU Ba KOMIIJICKC
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3 xagBan - CyBTeXOBUYM, KOMIUIEKC EHIAIITaH TEXHOJIOTHSUIApHU (JTazep yCKyHacH €pAaamMuaa ep TEeKHCIall, KaTop opanaTu® Kopa mepdoparus
KWIMHTaH TOJUATHICH IUIEHKaNap TYIIAll, Xamja Ky3ru OyrmoiHu xam cyropuiiga yk apuk ypuura KCH-50 Ba KOIIO épaamuaa cyB y3artuin),
PECypPCTEIKOBYM — MyIITA OJUO aHUK KAJIUTaH CesyIKa, Fy3a OMIaH OMpTaiuKIa SKUITaH MOIIHHU XOPUW Kynil HaTtuxacu (2013 tinn)
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Jlasep yekymacw  EpAammia TCKHCIAHTAH | 4g5 | 1600 | 1,18 1,64 | 917,502 4422,360
MaloOHZa  Kopa  IOJUATWIEH  IUIEHKa M
Tymanran sraraapra IIIIJI-50 Ba KOIIO om
AHbBaHaBUH CyFOPHIL yCYIU 39,5 3000 0,72 - 917,502 3624,133 1208
Jlazep yckyHacu €pramMuaa TEKUCIaHIaH Ky3sru 0yraoii
Marigorna Kysrm Oyrmoiiam KCH-50 Ba
STHIIyBYaH MOJIMOTUIEH  KyBypJapHIaH 50,55 3400 1,63 1,66 390 1971,45 580
¢oiinananud cyropuin
AHbaHaBUH CYFOPHIL yCYIH 41,69 4190 0,99 - 390 1625,91 388




XyJaoca

Kommnekc €mpamran xonjga 4 ra MalJoOHIAa pPeCcypCcTeKOBUM Ba CYBTEKOBYHM TEXHOJIOTHSAIAP
JKOpWH KWJIMHTaH - Fy3a OWllaH Oupramukaa TyKKakiu JOH SKHHIAPUHU IKUAJTaH, XaM/la KaTop opajapura
niepdopanusianTad Kopa MOJUATHICH TIEHKa ETKu3miTaH; YK apuk ypaura KCH-50 kjumMa monudTuiIeH
HOBJIApU KYJUIaHUIUO, TUI€HKa E€TKU3WIraH sratiapra cyB Oepuii, 1y Ouian Oupra KCH-50ra ¥3
HaBOaTH/a MOJHMATWICH IUIEHKaJaH OYNraH STWIYBYAaH KyBypiap €pJamMuja ydacTKara TaKCHMJIOBYU
KaHaNJIaH CyB onu0 Y3aTWITAHIWTH HaTWXKacHUIa CYFOpHIN MenépHu nanama 36-47 dowmsra kamaiinw.
Bynnan Tamkapu Oupramukaa ry3a OWiIaH MOIIHHM SKHII XHCOOWUTa TYMPOKHUHT YHYMIOPIIHUTH OUTHIINTA
3aMUH SpaTHIIU, HATMXKala CYFOPUIN CYBUHUHT MaXCYJJIOPJIMTU DKHUHIAPHU COTHUO OJUIN HapXJIapu
Oyiinua 3,6 mapotaba omiy.

Jlazep yckyHacu €paaMuaa TEKUCJIAaHTaH MajoHJaH 9 ra MmaiigoHra XWHIUCTOHHHUHI MYyIITa
onn0, aHWK OJKaJuraH pPECypCTEKOBUHM CesJIKacHAa Ky3rMm OYFJOM JSKWIOM Ba KyuMa MOJHUITHUIICH
HOBJApAa cyropuil wunuiapu onud Oopunau. Ky3ru OyFIoWHM CyBTEKOBYM KOMIUICKC EHAAINTaH
TeXHOIOTUsNap Kymranranga 790 M°/ra CYBHH HKTHCON KWIMITA SpHIImigd. CyFOPHII CyBHHHHT
Maxcyagopauru 3ca 1,5 6apobap omrau(3-kanBain).
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YK 502.654

K BOMPOCY OXPAHbI BOAHbLIX OB bEKTOB TPAHCITPAHUYHbIX
TEPPUTOPUUN YIBEKUCTAHA

Y.A. Caovixosa, A.K. Mycaesa, H.A. Ycmanos, I.A. Xoorcaesa
(HUUUBII npu TUUM)

Maxonaoa myannuprap momonudan Amyodapwé, Kawrxadapwé, Lllepoboodapwé, Cypxandapwé, 3apasuian
oapénapu, KMK, Amy-byxapa, Amy-3ane xawannapu, Kyimazap ea Tanumapoicon cys ombopaapu Oytiuua cye
MavMuHOMu Manbanapuoazy cysHuHe cugamu OYiuYa MaviryMomiap Keamupuiean.

Vpeanunean cye obvexmuapnune cysunu ugrocianuw dapadsicacu ypmaua 0e6 6encunanean.

The authors give information about the quality of water supply sources of Amu Darya river basin:
information is about Kashkadarya, Sherabaddarya, Surkhandarya, Zarafshan rivers, Amu-Bukhara, Amu-Zang,
KMK canals, Kuymazar and Tolimarjon reservoirs.

1t’s established that the degree of water pollution in studied water bodies are moderately polluted.

B cmamve npusedenvl ceedenus no xauecmsy 600bl UCMOYHUKO8 8000CHAOXMCEeHUs bOaccetina Amydapbu: pex
Kawxkaoapvs, Illepabadoapes, Cypxandapes, 3epaswian, kananos Amy-byxapa, Amy-3ane, KMK, Kyiimaszapckozo u
Tanumaposcancko2o 800XHCOXPAHUNULY.

Yemanoeneno, umo no cmenenu 3aepsazuenusi 600vl uzyuenHvle 600HbIE 00BEKMbl AGNAIOMC YMEPEHHO-
3a2pA3HeHHbIMU.



[TpomsiiieHHOE u MUTHEBOE BOJIOCHA0KECHHE Hagsowuiickoii, KamikanapsuHckoi,
Cypxannapeuackoi, byxapckoit oOnacteit m Ilpmapanbs, Kak H3BECTHO, OCYIIECTBISACTCS M3 PEK
3epadmrian, Kamkamapes, Cypxannapes, lllepabannapes, Tanumapmkanckoro u Kyromazapckoro
Bonmoxpanunumi, Kapmmuuckoro (KMK) m Amy-byxapckoro mammuaHOTO Kanama (ABMK) m apyrux
IMOBEPXHOCTHBIX BOJMOEMOB, MMEKWOIMX NuTaHue U3 Amynapsu. CHUKEeHHE OOBEMOB IOJAYH BOJIBI
npuBeNET HE TOJBKO K COOKW paboThl BOJ03a0OPHBIX COOPYXKEHUH, CHUCTEM MPOMBINUICHHOTO U
LEHTPAIN30BAHHOTO BOJOCHAOKEHUS, HO U K HapyHICHWIO (D)YHKIIMOHUPOBAHUS MOJAYH IMUTHEBON BOJBI
10 HAIIOPHEBIM TPyOOIpoBOAaM.

Bwmecre ¢ Tem, u3-3a cHUXKEeHHsSI 00BEMOB PEYHOTO CTOKA 3HAYMTEILHO BO3PACTET aHTPONMOTreHHAs
Y TEXHOTEHHas Harpy3Ka 3arps3HEHHBIX CTOYHBIX BOJ Ha BOJHBIE OOBEKTHI, CHU3UTCS CaMOOYHIIAONIAs
CITOCOOHOCTh PEYHOH BONBI W, B CBS3M C JTHM, PE3KO YBEIWYATCS YPOBHU NPOMBINIIEHHOTO U
OMOJIOTMYECKOTO 3arpsA3HEHUs] BOIHBIX 00BEKTOB. CHH3HUTCS HAAECKHOCTh M OE30MaCHOCTh CHUCTEM
BOJIOCHaOXeHUs. Takoe TOJNOXKECHHE NPHUBEACT K PE3KOMY YXYIIICHUIO YCIOBHH MPOMBINLIICHHOTO,
MMATHEBOTO, XO3SIICTBEHHO-OBITOBOTO ¥ PEKPEAMOHHOTO BOOTIONB30BAHUS Psiia PETHOHOB Y 30eKHCTaHa,
PacCIpOCTPaHEHUIO U YBEIMYCHUIO HHPEKIIMOHHOW M HenH(EKIMOHHOW 3a00JieBaeMOCTH B pecnyOIuKe.
Pe3ko Bo3pacTeT comnuanbHasi HAMpsHKEHHOCTD M yTPo3a A 3J0POBhS HACCICHUS.

HeoOnyMaHHBIE pelIeHHS IO CTPOUTENBCTBY M OKCIUTyaTallud KPYIHBIX THUAPOTEXHUYECKUX
COOpY)XKCHHM B OacceifHe AMymapb MOTYT MPHUBECTH K TIIO0ATBLHOH 3KOJIOTHUECKON Karactpode,
KoTopasi OyJeT NMpOTPecCHMBHO pa3BUBATBCS BO BceX pecrmyOnukax lleHTpanbHOW A3MM M, B HEPBYIO
odepenp, B Y30ekucrane. [loaTomy mpoOnema nCIionb30BaHUS BOJBI U3 TPAHCTPAHUYHON peKd AMyIaphs
CTAaHOBUTCSA Bc€ Oosiee ocTpoil B LleHTpasbHOA3MaTCKOM pPETMOHE M 3aTparuBaeT >KU3HEHHO Ba)KHBIE
HWHTEpECH BCEX CTpaH U, ocobeHHo, PeciyOnuku Y306ekucras.

B cBsa3u ¢ BhIIEU3NOXKEHHBIM, B JlabopaTOpuu THIPOIKOJIOTHMH U OXPaHbl BOJHBIX PECYpCOB
HUMUBII ¢ 2012 roxa BBIMONHSAETCS Hay4dHO-HcchenoBaTenbckas pabora mo 'HTII A7-DA-1-15518
«Pa3paboTka HAyIHO-METOIUUYECKUX OCHOB YCTOWUYMBOTO BomoobOecmeueHns PecmyOnuku Y30ekucTan B
YCIIOBHSX 000CTpPEHUS BOJOXO3AHCTBEHHONW OOCTAHOBKM Ha TPaHCIPaHHYHON peke Amynapwre» biok 3
«DopmupoBaHne HaAEKHOTO ©  0€30MacCHOTO  XO3SHCTBEHHO-TIUTHEBOTO W IPOMBIIIIEHHOTO
BOJOCHAOXKeHHS Y30eKnucTaHay.

['1aBHBIC BOJHBIC apTEpPUH pecnyOHK OacceiiHa AMymapby CTadd MPAKTUYCCKUA HEMPUTOHBIMU
JUTSL OpTaHW3allid MUTHEBOTO BOJOCHA0KCHHS M3-32 OTCYTCTBUS CHUCTEMATHYSCKHX MOMYCKOB MPECHOU
BOJBI U cOpOca IPOMBIBHEIX BOJ C OPOIIAEMbIX 3€MeIb C MOBHIIIEHHOW MUHEpalnu3aluei, 3arpsa3HeHHbIX
MECTUIUAMU ¥ MUHEPaIbHBIMH yI00peHUSIMU. BoMbIIMHCTBY pek OacceliHa AMyIapbu B HX CPEIHEM U
HIDKHEM TEUEHUSX MPUCYIA MOBBIIICHHAS MUHEpalu3alus BoAsl 1-1,5 1/ B cpeilHeM TeueHuu u 10 2 1/1
u OoJiee B HIDKHEM TEUCHUU.

Pexn Oacceitna ApalbCKOTO MOPSI IPAKTHUECKH BCE SABIISIIOTCS TPAaHCTPAaHUIHBIMHU BOJIOTOKaMH. B
Oacceita pexku Amynapss BxoasT pexku Cypxangapss, [llepaban, Kamkanapes, 3apasman. M3 HUX TOJTBKO
Kamkagapes u lllepabas moIHOCTRIO PACIONOKEHBI HA TEPPUTOPUH Y 30€KHCTaHA.

KagecTBO Boasl AMynapbu (popMHpYETCsl B 3HAYUTEILHONW CTEIICHH IO BIUSHUEM 3arps3HEHHH,
MOCTYMAIOIMKX C TeppuTOopuu TypkMeHHcTaHa U Y30ekucrana. B ctBope TecHuHbl TysMmyroH (rpaHuia c
TypKMEHUCTAaHOM) OTMEUAETCs YBEIWYCHUE KOHIEHTpAIMH Mo HedTenpoayKTaMm, a30Ty aMMOHHIHOMY,
MHHEpaJTN3alHuH, COACPKaHUI0 METAIIOB U TIECTUIUIOB.

Crok pexu Cypxaugapesa popmupyercs Ha Tepputopuu Tamkukucrana. CocTtaB BOJBI PEKH Ha
TEPPUTOPUU PECIyOIMKH OO0YCIOBICH COpPOCaMHM CTOYHBIX BOJ| MPOMBINUICHHBIX H XO35SHCTBEHHO-
OBITOBBIX CTOYHBIX BOX ToponoB Jlenay, Tepmes, Illypum. Peka 3apaBman nHambonee moaBepikeHa
TPaHCTPaHUYHOMY BIHUSHUIO. B 30HE (OpPMHpPOBAaHHS CTOKAa PEKH PACIIOJIOKEHBI OOBEKTH | OpHO-
o0oraTuTeIbHOrO KoMOMHaTa PecnyOnuku TalKUKHCTaH, KOTOPBIC 3arpsi3HSIOT PEKY TOKCHYHBIMHU
METaJllaMH, CypbMOH, pTyThio. Peka 3apaBmian 10 AMyJnapbu HE JOXOJUT, TaK KaK CTOK IMOJHOCTBIO
paszOupaeTcs Ha OpOIIeHHE.

YXyameHue KadecTBa BOJBI BOJHBIX OOBEKTOB IMPHUBEJIO K TOMY, YTO BO MHOTHX PErHOHAX
MUTHEBasi BOJA HE OTBEYAET TMTMCHUYECKHM TpeOoBaHUsAM. OKOJO IMOJIOBHHBI HACEICHUS PECITYOIHKU
BBIHYKJICHO HCIIOJIb30BaTh HEJO0OPOKAYECTBEHHYIO MUTHEBYI Boay. K HeOnIarompusiTHBIM peruoHaMm B
HacToflllee BpeMsa OTHOcuUTcs  Tepputopusi  Xopesmckod, Hasowuiicko#t, KamkagapsuHckoi,
CypxanaapeuHckoii, Byxapckoit o6nacreii u PecnmyOnnku Kapakannakcras.

[Ipobnema oxpaHbl BOAHBIX OOBEKTOB, OOECHEYECHHUS TMPOMBINIJICHHBIM W XO3SHCTBEHHO-
MMATHEBBIM BOJOCHA0XEHHUEM TPAHCTPAHUYHBIX TEPPUTOPHN Y30eKHCTaHa M3-3a PE3KOr0 yMEHBIIEHUS
CTOKa AMyJappd B CBSI3M CO CTpOHUTENbCTBOM Parynckoir I'DC sBisieTcss OMHOM M3 CaMbIX OCTPBIX
npoGyieM COBPEMEHHOTO 00IIecTBa.



B 3T0#1 cBsI3U BO3HHMKAaEeT HEOOXOAMMOCTH IPOBEACHHS CHEIHAIBHBIX Hay4YHBIX HCCIEAOBAHUH 110
U3YyYCHHUIO0 3aKOHOMEpHOCTeH (OpMUPOBaHHUsS KauecTBa BOABI BOAHBIX O00BEKTOB OacceiiHa AMyJapbu H
pa3paboTKi KOMIUIEKCa MEPONPHATHH MO OOECHedeHHI0 HaAE&KHOCTH M O€30HacHOCTH MHUTHEBOTO
BOJOCHA0KEHUS HACEJICHUS I0XKHBIX PETHOHOB PECILY OIMKH.

AKTyaJlbHOCTh MCCIIEZIOBAHUN MO NaHHOMY OJIOKY IpoTrpamMMbl moiaTBepxkaeHa [loctaHoBIeHHEM
Kabunera MunuctpoB PY3 «O mporpamme BogocOepekeHHs U palMOHaIbHOT'O UCTIOIB30BAaHMUS BOJHBIX
pecypcoB B Pecnybnmuke VY3b6exucran Ha mepuon go 2020 roma» (Ne218 ot 4 mas2007r.) u
Pacnopsiokennem Kabunera MununctpoB PY3 «Pa3paboTaTh cTpaTeruio KOMIUIEKCHOTO Pa3BUTHS H
MOJIEpHHU3AIUH CHCTEeM BoJocHa0xeHus Pecniybiuku Y3oekuctan Ha nepuog o 2020 roga» (Ne 05/70 ot
21.05.2010 r.).

[To pesympTaTaM HccaemoBaHWi OyAayT pa3paboTaHBl peKoMeHmanuw 1o d(pdeKTuBHOW padote
CUCTEM IICHTPAIM30BAHHOTO BOJOCHAOXEHHS, ONTUMH3AIUU KadecTBa IHTHEBOW BOJBI W OXpaHe
BOJOUCTOYHUKOB, HEOOXOAMMBIX B NpakTHKe paboTel ['occamsmuanan3opa, [ ockoMmpuponsl,
MunBoaxosa PY3 u ['opBonokanamnos.

Hensto bnoka 3 nHa 2013 rox sBisfeTcs HCClIeIOBaHWE M YCTAaHOBIEHHE 3aKOHOMEPHOCTE
(dopMupoBaHHs KadecTBa BOABI peKk OacceilHa Amynappu U pa3paboTKa pPEeKOMEHIALUH MO OXpaHe
BOAHBIX OOBEKTOB UIA OOECIEeUCHHs] HAIEXHOro M Oe30MacHOr0 MPOMBIIIICHHOTO U XO3SHCTBEHHO-
IIUTHEBOTO BOAOIOJB30BaHUS B pecityOnuke. [ig HOCTHXKEHUS MOCTABIEHHOW LeM Heo0Xoaumo ObLIOo
PEUINTh HUKECTIEeAYIOUINE 3a/1a4u:

- YCTaHOBJICHHE 3aKOHOMEPHOCTeH (opMupoBaHHMA KadecTBa BoAbl pekn Kamkamapes ¥u
TanumapKaHCKOr0 BOJOXPAaHWJIMINA — HCTOYHHKOB BoJocHaOxeHus KamkagapbuHCKoil oGsiactu Ha
OCHOBE COOCTBEHHBIX TECTOBBIX JIAOOPATOPHBIX aHATH30B;

- YCTaHOBJIEHHE 3aKOHOMepHOcTel (QopmupoBaHHs KadecTBa BOABI pPEKH 3epaBlIaH H
Kyromazapckoro BogoxpaHWIHINA — UCTOYHHKOB BOJIOCHaOeHust Hapowniickoit u byxapckoii obOmacteit
Ha OCHOBE COOCTBEHHBIX TECTOBBIX JIAOOPATOPHBIX AHATIU30B,;

- YCTaHOBJIEHHE 3aKOHOMEpHOCTEH QopMHpoBaHUS KauecTBa BoAbsl peku CypxaHgapbs -
HUCTOYHUKAa BopocHaOxeHusi CypxaHAapbHHCKOM 00JIACTH Ha OCHOBE COOCTBEHHBIX TECTOBBIX
1a00paTOPHBIX aHAJIN30B;

- HCCTIeIOBaHNE, Ha OCHOBE COOCTBEHHBIX JaOOPaTOPHBIX AHAIM30B, KauyecTBa BOJBI HOBOM
Tpacchl CaMOTEYHOTO KaHana U3 peKu AMyAapbsi U BO3MOXKHOCTH HCIIOJIB30BAHUA MX ISl XO3SICTBEHHO-
IIUTHEBOTO ¥ IPOMBIIITIEHHOI'O BOAOCHA0KEHUS.

B opranuzanmu W TPOBEACHHM MOHHUTOPHHTA TIOBEPXHOCTHBIX BOJ, HCIIOIB3yEeMBIX JUIS
XO3SIICTBEHHO-TIUTHEBOIO U KYJBTYPHO-OBITOBOTO  BOJONOJB30BaHMs  HAceleHHs, HauOomee
3¢ deKkTUBHBIM sBIsETCS OacceliHOBBINM moaxod. X KoJaMuecTBEHHBIE U KaueCTBEHHBIC XapaKTEPUCTHKHU
OTIPEACIISAIOTCS T[ETI0 COBOKYITHOCTRIO MPUPOIHBIX M aHTPOIIOTEHHBIX (DaKkTOpoB [2, 6].

BEBISIBUTH B3aMMOCBSI3M MEXIy H3MEHEHHWEM KadecTBa BOJbI BOJHBIX OOBEKTOB M COCTABOM
cOpaceIBa€MbIX CTOYHBIX BOJA BO3MOXHO TOJIBKO MNpPH aHaJH3€ U HCCICIOBAHMH 3aKOHOMEPHOCTEH
IIOCTYIUICHUS aHTPOIIOT€HHOI0 M TEXHOTEHHOro 3arps3HeHus [3, 4]. Ilpu 3ToM BakHO yCTaHOBHUTH, YTO
AHTPOTIOTEHHOE BO3/ICHCTBHE HAa BOAOEMBI CKIIAABIBACTCS M3 OJIOKA MPOMBIIUICHHBIX TMPEATPUSATHH,
XO35IICTBEHHO-OBITOBBIX CTOYHBIX BOJ, & TakXe MHUKPOOHOTO 3arps3HEHHs] BOABI B 30HaX peKpeanuu
[1,5].

HccnenoBaHusIMU yYCTaHOBIICHBI 3aKOHOMEpPHOCTH (GOpMHpOBaHHs KadecTBa BOJBI pek OacceliHa
Awmynapeu:  Kamkagapeu, 3epaBman, Cypxangapeu, Llepabagmapen, TanumapaxaHCKOTO,
Kyromazapckoro BomoxpaHmium, KapmmuHCKOro MarucTpaibHOro u Amy-byXapckoro MamnHHOTO
KaHaJIOB.

OpraHonenTuueckue mnokaszarenn peku Kamkanapbs (IBETHOCTb, 3alax, IPUBKYC) Ha BCEM
MPOTSHKEHUH COOTBETCTBYIOT MpPEIbSABISEMBIM TpeOoBaHUAM. JleULIUT pacTBOPEHHOTO KHCIOpOna MO
BenuunHaM BIIK Bo3pacTaeT HM)Ke MO TEYCHHIO PEKM U JTOCTHraeT MaKCHMAaJIbHOI'O YPOBHS B HHXKHEM
TEUCHHH. AHAJIIOTUYHAS IMHAMUKA YCTAHOBJICHA [0 COACPKAHHIO B BOJIE CYIb(PATOB U XJIIOPUIOB.

B Bepxnem Teuenun pexu Kamrkagapbs mokaszatenn oOInell MUHepaIu3alul PEeKH HE BBIXOAMIH
3a TIpeeNbl THTUEHNYeCKUX TpeOOBaHM 1 HaXOMWIHCh Ha ypoBHE 630-690 mr/in. B cpennem TedeHnn ux
KOHITeHTpanuu Bo3pocau 10 710-760, a B aHmxHeM Tedernd 10 950-1110 mr/m (ILIK 1500 mr/m).

AHajoru4Has 3aKOHOMEPHOCTh (OPMUPOBaHUS KadyecTBa PEYHOW BOJBl YCTAaHOBJEHA II0
Mmokasareiro oOmieil >kecTKocTH. Bmecte ¢ 3TuM KOHUEHTpauuu ¢Topa B BOAE BO BCEX CTBOPAx
HaOJFOICHUS OBLITH HIDKE YCTAHOBIICHHBIX HOPMATHBHEBIX 3HAUCHUH M cocTaBisutk oT 0,4 mo 0,7 mr/im mpu
Hopme 0,7 mr/m.



WNunexce akTo3amosiokuTeNbHBIX KumedHbix najgodek (BI'KIT) B Bome B 2,3-2,9 u 3,2-3,9 pa3
MPEBBINIACT YCTAHOBJICHHBI HOPMATHB MJIsI MCTOYHHUKOB BoJOCHaOxeHHWss B cTBopax Ne2 um Ne3
HaOmoneHus, coorBeTcTBeHHO. KommuectBo kuimeuHsix namouek (E. Coli) B Bome pexn Kamkanmapbs
MMeeT 3HAYUTENbHbIe KOJIe0aHNsI ¢ MUHIMAIBHBIMI 3HAUCHISIMHU WX B CTBOPAX PEKH B BEPXHEM TEUCHUH,
HE TPUHMMAIONINX XO35SHCTBEHHO-OBITOBBIE CTOYHBIE BOABI. lIpM 3TOM yCTaHOBJIEHO, YTO O Mepe
MPOJABMKCHHS BOJBI MUKPOOHOE 3arpsa3HEHHE BOJBI IO KOJIWYECTBY KMIICYHBIX MAT0YEK YBEIHMUYNBACTCS.
Tak, ecnmu B BepXHEM TEUEHWHW KHIIEUHBIC MAIOYKH HE OOHAPYKUBAIOTCS, TO B CPEIHEM TEUEHUU HX
koymmaecTBO cocrapisieT yxe 1300-1600 m.1. B 1 1uTpe BOabI, a B HIKHeM TedeHun - 2300-2900 m.T./1
npu HopMe 1000 m.T./n. Bombl. HambGosiee BbICOKME IMOKa3aTedd OaKTEPHUANIBHOTO 3arps3HCHHS BOJBI
YCTAHOBJICHBI B JIETHUU TIEpHO] BPEMEHHU, KOTJla TeMIlepaTypa BOJIbl 3HAYHMTENHHO IIOBBIIIAETCA U
CO3MAIOTCS  ONTHMANIbHBIC YCIOBHSA JUISS yYCTOWYWMBOW J>KM3HECIIOCOOHOCTH B  PEYHON  BOJE
MHUKPOOPTAaHU3MOB KHINEYHOH Tpynmel. [Ipu 3TOoM, 1o Mepe NPOABUKEHHs BOJBI, AHTPOIOTCHHAS
Harpy3ka Ha BOJOEM BO3pacTaeT 3a cyeT MNPUOaBIEHUS N0 XOAY ABMXKEHUS BOJBI COpachbIBaeMBIX
X035WCTBEHHO-OBITOBBIX CTOYHBIX BOJ HACEIICHHBIX ITYHKTOB.

YcraHOBIEHO, YTO BojAa TamuMap/JKaHCKOTO  BOAOXPAHWIMIIA 1O XHMHUYECKHUM M|
OpPraHOJIENITUYECKUM T[I0Ka3aTelsiM COOTBETCTBYET MNpeAbaBIsieMbM TpeOoBaHUsIM. Bwmecte ¢ Tem
koHIeHTpanuu ¢ropa cocrasusrot 0,32-0,35 mr/n npu HOpMe 0,7 Mr/i.

Omnaxo, B 2013 roay mo cpaBaeHHto ¢ 2012 rogoM 0akTepHOJOTHICCKHIE TTOKA3aTEIN KaueCcTBa
BOJABI BojoXpaHunuia HezHauyuTenbHO (10-20 %) cHU3MINCH, a YPOBHHU 3arpsA3HEHUS MUTHEBOM BOJBI
0akTepusMU TPYIIIBI KAIIEYHON MaNoYku (KOMU-UHACKC) B PAaCIpeNeIUTENbHBIX CETIX CHU3WINCH B 7-8
pPa3 B COOTBETCTBYIOT MPEAbIBIIEMbIM TPEOOBAHUSIM.

KauecTtBo Bogsl KMK cooTBeTCTBYET 3KOJIOTHUECKUM TPEOOBAHUSM, MPEABSIBISIEMBIM K BOJAHBIM
oObekTam 2 kiacca «BogHple OOBEKTBHI, HE HCIOJb3yeMblE ISl HEHTPaIM30BAaHHOTO XO3SHCTBEHHO-
MUTEEBOTO  BOJOCHAOXKeHWs». KoOHIEHTpamum  TSOKENBIX  METalulOB,  OpPraHOJENITUYECKHEe U
OaKkTepHOJIOTHIECKIE MoKazaTenu: pH, obmas MuHepanu3aius, o01as jKeCTKOCTh, CYIb(aThl, XJIOPUIHI,
KOJM-WHJEKC HE BBIXOAAT 3a MpEeIesibl HOPMaTUBHBIX TpeboBaHUH. [Ipu 3TOM cymiecTBEHHOW pa3HULEI B
KavecTBe BOJBI B 3aBUCUMOCTH 0T yyacTka KMK He ycranoBieHo.

3aKOHOMEPHOCTH (OPMHUPOBAHUS KadeCTBA BOJBI PEKH 3epaBIaH XapaKTEPHUIYIOTCS TEM, UTO
uMeeTcd TMpsAMasg 3aBUCHMOCTh MEXKJAY COCTaBOM  cOpachlBaeMbIX  KOJUIEKTOPHO-IPEHAXHBIX,
XO35IICTBEHHO-OBITOBBIX M TPOMBILIUIEHHBIX CTOKOB M KadeCTBOM PEYHOH BOABI. B BepxHeM TeueHUH
(«PaBatxomxay - Ha rpaHuIe ¢ Ta)KUKUCTAHOM) Ka4ECTBO BOJBI IO OPTaHOJENTUIECKUM H XUMHYECKIM
MOKa3aTeNsIM COOTBETCTBYET MpPEeIbsBIsieMbIM TpeOoBanusiM. OJHAKO HUMEET MECTO MHUKpoOHOe
3arpsizHenue Boasl (1o 5 [11K).

[To mepe mpoaBuXKEeHUS BOIBI W YBeIWYEHHWEM B OacceiiHe pPEeKW pa3IMYHBIX HCTOYHUKOB
3arps3HEHUSI OTMEUaeTcs YXyAINIeHWe KadecTBa BOABI 1O OPTaHOJIEITHYECKHM, XHUMHUYECKHM U
0aKTepHOJIOTUUECKUM TOKa3zaTensaM. [Ipu 3TOM yCTaHOBIEHO, YTO HMEETCS TEHIEHIUSA YXYIIIeHHUSI
KavecTBa BOJBI peKH 3epaBIllaH B JETHUH CE30H roja Mo CPaBHEHHUIO C 3UMHUM U BECEHHUM NEPHOIAMU
HCCIIEIOBAHUM.

YCTaHOBJIEHO, YTO MUK YPOBHA 3arps3HEHHS peku 3epaBIlaH MPUXOJUTCSH Ha yYacTOK IOCIHe
cOpOCOB MPOMBILIIEHHBIX U X03IHCTBEHHO-OBITOBBIX CTOYHBIX BOJ mpeanpusitus «HaBoua3or», koTopoe
CTIeNUaTU3uPyeTCs Ha MPOU3BOJICTBE MUHEPAILHBIX YAOOPEHHH, HCIIOIB3YEMBIX B CEIIbCKOM XO3SHCTBE.
B 3ToM cTBOpe peku 3epaBiaH 3HAYUTENHHO YXYIIIAIOTCS OPraHOJIENITHYECKHE MOKa3aTedn: I[BETHOCTh
10 87-96° (ITAK 300), 3anax a0 2,8-2,9 6amna (ITJIK 2,0), o6mas munepanmuzanus 1360-1380 mr/n (ITJIK
1000 mr/m), oOmas xectkocTh 8,2-8,9 mr-ake/m (IIJIK 7 mr-sks/m). buoxumudeckoe mnorpebieHue
KHucioposa B 3-4 paza MpeBbIIaeT JOMYyCTUMBIH ypoBeHb. OTMEYaloTCs MOBBIMIEHHBIE KOHIEHTPAIUU
HUTPHUTOB, HUTPATOB U (PEHOJIOB.

YpoBHU MHKPOOHOTO 3arpsi3HEHUS B HIDKHEM TEUYCHHH TaKKe 3HAUMTEIHHO BO3PACTalOT IO
CPaBHEHHUIO C BEPXHUM TEUCHUEM PEKHU: MHJEKC KHUIICYHOM MaJOYKH B BEpXHEM TeueHuu 5,2-5,9 pas
MpeBBIIAET JOMYCTUMbIE 3HAYEHHUS, a B HUKHEM TEYEHHH 3TOT IOKa3zaTelb yBeJIHM4HuBaeTcs A0 7,9-
8,3 pa3. B BepxHeM TeueHHH pekH 3epaBllaH KHILIEYHbIE NAJIOUYKH 00HApyKUBaroTcs B komudectse 3700-
4100, a B BoJle peKkH mocie cOpocoB cTOKOB mpeanpusaTus «HaBomazor» — 4600-5300 B 1 nuTpe BOABL
AHanmornyHas [WHAMHKa YyCTAaHOBIIEHA IJIsi DHTEPOKOKKOB. lIpm 3TOM, ycTaHOBIIEHa BBIpaXE€HHas
Ce30HHas JAMHAMUKa YXYIIICHUS KauyecTBa BOABI PEKHM MO OaKTEpUOJOTHYECKHM IOKa3aTellsiM C
MaKCUMyMOM MHKPOOHOTO 3arpsi3HEHUS B JETHHUH IEpHO]] BpeMEHHU

3akoHoMepHOCTH  (OpPMHUpOBaHHS  KadecTBa BOAel  Kyromaszapckoro  BOJOXpaHHIIHIINA
XapakTepU3yloTCs TEeM, 4YTO OpraHOJENTHYeCKHe IIOKa3aTelld COOTBETCTBYIOT MPEIbABISIEMbIM
TpeOOBaHUSM ¥ HE MPEBBILIAIOT YCTaHOBIEHHBIX HOpM. CocTaB BOABI BOJOXPaHWIWIIA IO



0aKTEepHOIIOTHYECKUM TOKA3aTeNsIM, COJIEP)KaHII0 MUKPOAJIEMEHTOB M TOKCHYECKUX COCTMHEHHH TakkKe
COOTBCTCTBYCT TUTHUCHUYCCKUM TpeGOBaHI/IHM

Uccnenopanusamu kadectBa Boabl ABMK ycTaHOBIEHO HECOOTBETCTBHE KadecTBa BOJIBI IIO
rmokasatensaM o6teit xectkocT, BIIK, okuciasemoctr. O0mIas KECTKOCTh BOIBI B PA3IMYHBIC TTEPHOIBI
rona ABMK cocrasnsna 9,1-9,7 mr-ske/n (mopma 7,0 mr-ske/i). Ilokazarenu BIIK u okucisemoctu,
COOTBETCTBEHHO, B 1,5-2 pa3za mpeBbIIIATN YCTAaHOBJCHHBIC AN HUX AOMYyCTHUMBIE ypoBHU. Ce30HHas
JUHaMUKa nokaszaTtenei kauecta Boasl ABMK He ycTaHOBIeHa.

3akoHOMEpHOCTH GOPMHUPOBAHUA KadecTBa BoAbl peku CypxaHAapbs XapaKTEPU3YIOTCI TEM, 9TO
B BEPXOBLC PCKH BOJAa OTHOCUTECIIBHO YHUCTAasA U COOTBECTCTBYET NPCABABIACMBIM Tpe6OBaHI/IHM.. OIIHaKO B
HIDKHEM T€UEHUHW Ka4eCTBO BOJBI PEKU HE OTBEYAET TPEOOBAHUSM 10 KOJIMYECTBY PACTBOPEHHOTO B BOJIE
kuciopona (BIIK), obmieit ®ecTKOCTH, MUHEpATU3aIllud H KOJTH-UHIEKCY.

KadectBo Bombl peku lllepabammapbs Ha BCEM NPOTSIKEHWH MOXKET HCIOJIb30BAThCA IS
MMAUTHEBOTO BOJOCHA0KCHUS U KYIbTYPHO-OBITOBBIX HYXK]l HACEICHUS.

Pe3ynbTathl TECTOBBIX MCCIIEIOBAHHMI KAadeCTBa BOJBI M3 TPACCHl U IMEPECEKAIONINX BOJOTOKOB
MoKa3aJli, YTO XUMHUYECKHMEe U OaKTepUOJOTHYEeCKHEe T[OKa3aTedd B I[€JIOM COOTBETCTBYIOT
NPEABSIBIASEMbIM TUTHCHUYCCKUM TpeOoBaHMsIM. Bmecre ¢ TeM yCTAaHOBJICHO HE3HAYHMTEIbHOE
MIOBLINICHHE TTOKa3aTellel WHIeKca KUIIeUHbIX Oaktepuil B CypxaHmapbe M AMyJapbe, 4TO MOTpedyer
00513aTeTFHOTO XJIOPUPOBAHUS BOJBI.

Buisoowi:

1. YcraHoBNeHb 3aKOHOMEPHOCTH (OPMHPOBAHUSA KadecTBAa BOAB peku Kamkamapses,
XapaKTEepU3YIONIecs TE€M, YTO JHUIIb B HIDKHEM TEUYCHHH MHKPOOHWOIOTHYECKHE TMOKa3aTeNd KadecTBa
BOJIBI TPEBHIIIAIOT HOPMATHBHBIH ypoBeHb. [IMK OaKkTepHaNbHOTO 3arpsi3HEHHUS MO KOJU-UHACKCY H
HaJIMYMIO B BOJIC KHIIICYHBIX MAJIOYEK MPUXOJUTCSI HA JICTHUH NIEPHO]T BPEMEHHU.

2. YCTaHOBIIGHO, 4YTO BoAa TamWMapIKaHCKOTO  BOAOXPAaHINIHMIIA 1O  XUMHYECKHM,
OPTaHOJIEITHYECKNM W OaKTEepPHOJOTHYECKHM  IIOKa3aTesIM  COOTBETCTBYET  MNPEIbSIBISIEMBIM
TpeOOBaHUSM.

3.1lo wu3y4YeHHBIM OpraHONENTUYECKUM, TOKCHUKOJIOTHYECKHUM, MHUKPOOHOIOTHUYECKUM H
XHMHUYECKHUM ToKazaTessiM kadecTBO BoAsl KMK He BBIXOAUT 3a mpenesbl AOMyCTUMBIX 3HaueHuu. [lpu
3TOM 3aBHCHMOCTH IOKa3aTelied KauecTBa BOJBI OT CE30Ha roja W PacloIOKEHHs ydacTKa KaHalla He
YCTaHOBIICHO.

4. YcTaHOBIIEHBI 3aKOHOMEPHOCTH (HOPMHUPOBAHMS KadecTBAa BOJBI PEKH 3epaBilaH B Tpex
CTBOpax HAONIONICHUS MO CE30HaM Troja. B BepXHEM TEYEHWH KadecTBO BOJBl COOTBETCTBYET
peAbIBIASEMbIM TpeOOBaHUSIM. Hioke 1o TeUeHUI0 0TMEYaeTCsl TCHACHIIMS YXYAIICHUS KaueCTBa BObI, a
MaKCUMaJbHbIE YPOBHHU 3arps3HEHHs] PEYHON BOJBI BBIABJICHBI Ha y4acTKe COPOCOB MPOMBINUICHHBIX U
XO3WCTBEHHO-OBITOBBIX CTOYHBIX BojA «HaBomazor». [lpm »STOoM MakcuMyM 3arps3HEHUS BOJBI
IIPUXOJUTCS Ha JICTHUHM NEpUOA ToJa.

5. KagectBo BOmbI Kyromaszapckoro BOJOXpaHHIWINA 1O XMMHYECKHM, OPTaHOJICITUYECKHM H
0aKTEepUOIIOTHYECKUM  IT0Ka3aTesIM  COOTBETCTBYET TMpPEABSBISIEMBIM TpeOOBaHHAM W MOXKET
UCIIOJIB30BAThCA ISl LIEHTPATH30BAaHHOTO XO03SHCTBEHHO-IIUTHEBOTO BOJOCHA0XKEHUS HACENIEHUs ropoja
Byxaps! ¥ KyIbTypHO-OBITOBOTO BOJOIOIH30BAHUS.

6. 3akoHOMepHOCTH (HhOPMHUpPOBaHHs KadecTBa BOABI pekn CypxaHAapbs XapaKTEPU3YIOTCS TEM,
YTO OTME€YACTCAd CE30HHAA NWHaAMUKa YyXYAUICHUA Kade€CTBa BOABI C MAaKCUMYyMOM 3HAUYCHUH B JIETHHUH
nepuona Bpemenu no BIIK, munepanuzanuu u konu-unnekcy. Kauectso Boabl peku lllepabanmapes Ha
BCEM MPOTSHKEHUU OTBEYAET IKOJIOTHISCKUM TPeOOBaHUAM

7. Pe3ynbTaThl TECTOBBIX MCCIEIOBAaHMM KadecTBa BOJbI W3 MpejjaraeéMoil HOBOW Tpacchl
nepeceKarIIuX BOJOTOKOB IOKa3alH, YTO XMMHYECKHE M OaKTEpUOJIOTHYECKHE MOKA3aTelH B IIEJIOM
COOTBETCTBYIOT MPEAbSIBISAECMBIM SKOJOTHMYESCKHUM TpeOboBaHUsIM. BMmecre ¢ TeM yCTaHOBJICHO
HE3HAYHTENIbHOE MOBHINICHNE MTOKa3aTeNe nHaeKca KumedHsx O6akrepuiit B Kamkanapse, Cypxanmapse
U AMyzaapbe, 4TO TOTpPeOyeT 00s3aTENBLHOTO XJIOPUPOBAHHS BOJIBI Tepe € MCIOIb30BaHUEM IS
LEHTPAJIN30BaHHOTO X035 CTBEHHO-ITUTHEBOTO BOIOCHAOKCHUS.
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PACNPEAENEHUE TMAOPABJIMMECKOIO YOAPA B TMAPOTAPAHE

b.K. Canues, /I.C. Xyoaiikynos, C.P. Xacanos
(HUUUBII npu TUHUM)

Maxonaoa masxcyod eudopomapan KypyimMaiapuHune U3NAHUWILAPYU HAMUNCANAPU 84 2UOPABIUK 3apbadan
8oICy02a Keaaouean OOCUMHU CY6 XAU0084U MUUMUOA MAKCUMIAAHUMMUHURE 2UOPABIUK KYPCAMKUYIAPUHU AHUKAAWL
yeaybu épumunea.

In clause{article} process of hydraulic impact is considered{examined} at movement of the hydraulic
liquid acting from the pump in the hydroallocator, on the channel and the filling up delivery channel. The
analytical formula for definition of speed of distribution of a shock wave is resulted.

B cmamve 0600wenvt pesyrbmamsl UCCIEO08AHUL  CYUWECMEYIOWUX 2UOPOMAPAHHBIX YCMAHOBOK U
oceeujena Memoouxa onpeodeieHusi 2UOPasIudeckKux Napamempos pacnpeoenenus 600bl HA HAZHEMAMerlbHYIO
cucmemy npu 8030elicmeuu UopasIuyeckKozo yoapa.

Beeoenue

B BogHOM XO03sHiCTBE C PEBHUX BPEMEH HCIIOJB30BAJIUCh PA3IMYHbIC YCTAHOBKU IS MOJIbeMa
BOJBI HAa BBICOTY, HarlpuMep ApXHUMeI0B BUHT, YUTHPHU U Jp. IPUCTIOCOOTIEHUS U yCTPOICTBA.

C pa3BHUTHEM TEXHHUKHU BOJOMOABEMA, TUAPABINKU, HACOCHBIX YCTAHOBOK HAmMOOJIee BHITOIHBIMU
OKa3aJINCh THJPABIMYCCKUE TapaHHbIE YCTAHOBKH. 3a TIOCIEIHUE TOoAbl B OOJAaCTH TEOpPHUH U
KOHCTPYKIIMA 3THX YCTAHOBOK JOCTUTHYTHI 3HAYHWTENbHBIE YCIEXH, HO OTOTO OKa3bIBaeTCs elle
HEJIOCTAaTOYHO Juisi WX coBepuieHCTBOBaHUsA. B CHI' mpOMBINUIEHHOCTHIO OBLIM  BBITYIICHBI
ruapasnuueckue Ttapansl T1-1, TI-2, Epllu, YUX-K u ap., HO B cBs3M C pa3BUTHEM HAaCOCHOTO
000pyIOBaHUs, 3TH YCTAaHOBKH HE HAIJIM IMHPOKOTO TNpHUMEHeHHs. PaboTa Bcex CymEeCTBYIOIIUX
KOHCTPYKIIMA THAPOTAPAHHBIX YCTAHOBOK OCHOBaHA Ha SBJICHUW THApPABIMYecKoro yaapa [1], [2]. OTu
HACcOChI HE TPEOYIOT 3HEPro3arpar, M3roTaBJIMBAIOTCS IPOCTO U OUYCHB 3P HEKTHUBHO JIJIs DKCILTyaTaluu. B
HacTosmiell paboTe MocCTaBleHa Ielb OCBETUTh OCHOBHBIE JaHHbIE M W3MEHEHHE THAPABINYECKHUX
IapaMeTpoOB MPH BOSHUKHOBEHHUH THAPABIHYECKOTO yaapa.

Memooduka u 06vekmul ucciedo8anuii

Bona nmonx BRICOKMM JaBl€HUEM MpHU THAPABIMYECKOM yAape BO3ICHCTBYET Ha KJIAalaHbI, CTEHKY
nojaromieil TpyObl, BHYTPEHHHI KaHaJl KOpPIyca, U K KOHIy HadYaJbHOW (ha3sl BCS Macca XUIKOCTH
BHE3AITHO OCTAHABITMBAETCSI.

luppaBnuyeckuii TapaH COCTOUT U3: UCTOYHHMKA nuTaHus (Oacceiina) (1), muraromieit TpyOsI (2),
kopmyca (3), obpatHoro kiamana (4), or6oitHoro (ymapHoro) kiamnaHa (5), Bo3mymiHoro kosmaka (6),
HarHeTaTeapHOTO y311a (7) M HarHeTaTeIbHOr0 TpyOompoBoaa (8), C MOMOIIBI0 KOTOPOTO COSAUHSICTCS C
pueMHbIM pesepByapom (9) [7] (puc. 1).



Puc. 1 - Cxema pabomul 2u0pomaparHou yCmanoexu, 00wl 610

VYnapusiii (OTOOWHBIN) KiamaH HMMEET INapuK, KOTOPBHIM IUIOTHO 3aKpbIBaeTCS B THE3/0, UYTO
CO3JaeT SABJICHWE THAPABINYECKOTO yrapa. MHKeKTOpHOe OTBepCTHE CIYXHT IS aBTOMATHYECKOTO
OTKPBITHA IIapUKa MOCJe THIpPaBINYecKoro yaapa [7]. B oTnuune OoT M3BECTHBIX yCTAHOBOK, yAApHBIN
KJIallaH, COCTOSIIUN U3 Pa3IUYHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB U JIeTallei, MOACOCANHSICTCS K CIMBHON
4yacTH Kopllyca TapaHa. HarHerarenbHbIM KJIamaH, COCTOSIIUNA M3 JUCKOBOM TIUIACTHHBI C
KaJMOpOBaHHBIMU OTBEPCTHUSIMU, MIEPEKPBITON CBEPXY PE3MHOM TONIIHMHOMN 6-9 MM, yCTaHABIMBACTCS IO
BO3JyIIHBIM KoJmakoM. OH COeAMHSETCS C KOPIYCOM U CIYKHUT AJISI OJHOCTOPOHHEH MOJayu BOIBI K
BO3JYITHOMY KOJIMTAaKy. YUHTBIBasl, YTO 3TO camas ysS3BHMas 4YacTh, HaTHETATEIbHBIA KIIallaH MOXKHO
3aMEHUTH Ha THJIB3Y C OOPATHBIM MOPITHEM.

Pe3ynomamut uccaiedosanuii

[IycTh CKOpPOCTH TeUEHHsI B HarHETATEIIFHOM KaHaie (TpyOe) paBHA g [4]. Harumem ypaBHEHUE
HMITYJIbCOB JJISS MacChl JKHUJKOCTH, HaXOJSAIIEHCS B HarHeTatelbHOM KaHaie (TpyOe) Ha yvacTke / OT
Hacoca JI0 MOPIIHS, B MPOCKIIHIX HA OCh JBUXKCHHS (TpeHeOperas COMPOTUBICHHUSIMH )

m(8,, —39,.)=PAt,

KOH

rae: macca m = pal ; koneunas ckopoctb ¢ =0, HauansHas ckopocts 3, =9

KOH KOH Hau ;
P - cuna naBnenwus, ckiaaabpIBaeTCS U3 CUJI 10 yAapa U moclie THAPOyaapa.
Pesynbrupyromas cuna:

P=F-P,=po-(p+Ap)o=—-wAp

Bpewms miepBoii ¢assr:
/
At=—,
c
TJIe ¢- CKOPOCTh paclpoCTpaHEHHs THAPAaBINYECKOro yaapa; [ — niauHa TpyOsl. MTak, momydum:
/
— pal G =—-wAp—
c

OTKyma MOKHO TTOJTy9IUTs OCHOBHYIO dhopmyiry H.E. JKykosckoro:
Ap = pIc, (1)

J1st mpakTUYeCcKOTO MCIOJIB30BaHUSA (DOPMYJIBI HAXOAMM CKOpOocTh . OmpenennM ee CHadaia
IUIS ciiydas, KOTrJa YIPYTOCThIO CTEHOK TPYyObl MOXHO MpeHeOpedb. Bocmonb3dyemcs ypaBHEHHEM
KUHETHYECKON SHEPrUu:



m(l92K0H _!92) &
0
JleBas gyacTh PpaBCHCTBA OMPCACIACTCA:

2 Q2 Q2 2
m(|9 Kon 4 ) _ p(()l(o 9 ) _ —pa)llg—,
2 2 2

Al
mpaBasi 4acTh - I Pdl - BeipaxkaeT paboTy BHEIIHUX CWJI, ASHCTBYIOIIUX HAa Maccy m. B naHHOM ciyuae
0

UMeeM [IBe CHJIBI: CHJIy JaBlIEHUS cO CTOpoHBl mopiiHsa (cuny P/), pabora kotopoit A;=0 (T.k.
nepeMeleHne nopiHs d/=0, u cuity aaBieHus P, Ha IJIOMIAJKy y BXOJHOTO HarHETaTeIbHOTO KaHaja.

ApwAl

Dra cuia usMensiercs ot Hynsd 10 Ap @ |, u ee pabora A, = , (pabota Ha myTH M - MyTH

CKATHUS MWIMHAPUIECKON MAcChl )KUJIKOCTH B IMIUHIpE) (puC. 2).

Sl

Puc. 2 - Onpedenenue ckopocmu u dasnenue 8 ceuenuu 2u0pomapana

JomonHuTeNpHAS YHEPTHS BOSHUKAOIIAS ITOCIE THIPABINIECKOTO ynapa OyaeT paBHa,

_ ApwoAl

Al
! Pdl :

PesynpTupytomiee ypaBHeHHE COXPAHEHHS YHEPTHUH 3aIMCHIBAEM KaK PAaBEHCTBO:

_pole’  ApoAl

2 2
Ortkyna:
/ P&
Ap=—pF —= ;
A VI VIT 3)
Al
rae 7 - OTHOCHUTEJIbHOE CxKaTue KUJIKocTH. [To 3akony 'yka npu cxxatuu:
A _ A
I K’

rae K - Moxysb ynpyroctu tena (B JaHHOM Cilydae, MOAYJIb YIPYTOCTH KUIAKOCTH).
CnemaB moacTaHOBKY B (1), momyduM mpeapiayiiee paBeHCTBO (3) B CICIYIOMEM BUIE:

Ap = p¥ p9  pFK
PG MK Ap




Otkynma

Ap* = pFK
40078
Ap =%/ pK , 4)

Comnocrasiss (2) u (4), momydaem

P9 =9 pK

U, CJIE0BATEIbHO, CKOPOCTh PACIPOCTPAHEHUS THIPABINYECKOTO yaapa (yaapHOH BOJHBI) paBHA:

K
c—\ﬁ’ (5)

3aMeTHM, YTO CKOPOCTh 3BYKa OMNPEACIACTCSA MO aHAIOTHYHOH (OpMysie W, CIeI0BATENBHO,
CKOPOCTh YJIApPHOH BOJHBI pPaBHA CKOPOCTH 3BYKA.

Ke

JI71s TMApaBINYECKUX KUIKOCTEH MOIYIb ynpyroctn K =19,62-10° Ila, a mioTHOCTE p =900 =

MI03TOMY CKOPOCTh PACIPOCTPAHEHUS YAAPHOW BOJIHBIL:

8
c= (Ko 102107 )6 4gn31 2L,
P 900 cex

Tenepb MoxHO onpenenuts Ap 1o popmyie (2):

Apzp&zp&\/ga
Yo,

WIH, pa3feliuB Ha pg, MOIYYHM B METpax:

Ap &

rg g

Ob6cyxneHue pe3yabTaToB UCCIICIOBaHUH

K2 M

CrieroBaTenbHO, JUISL TUPABIMYCCKUX JKHAKOCTEH MIOTHOCTD o =900 —» M ¢ =1476.48231

b

cex
torna Ap=91.3-10°TTa. [5] Ecam ydecTh ympyrocTh Marephana CTEHOK TPyGbl, TO CKOPOCT

pacmupocTpaHeHUsT yIapHON BOJHBI OyIeT MEHBIICH. DTO OOBICHAETCS TEM, YTO TMPHU YBEIUYCHUHU
BHYTPEHHETO JaBJcHUs B TpyOe (BCICACTBUE TMAPABIMYECKOTO yJapa) CTEHKH TPYObl pacTATUBAOTCA U

IJIOMmAah MOMEPEYHOTO cedeHHs yBenumumBaercs Ha A@ [6] u mosToMy Ha ydacTke AnmHOM [

BHYTpEHHMH 00beM TpyOsl yBenuunpaercs Ha Aw -l (puc. 3).

1
/A

e -
| =1,
Pt | _F F|p=pssp] |
W A 35

i -k i

, 1 2
W'= W +4w

Puc. 3 - Usmenenue ceuenue mpyowi (kopnyca) npu uopagiuieckom yoape



OTO MPOCTPAHCTBO 3ATMOJHIETCS JKUIKOCTHIO, H KaKyIleecss 3HaueHHe CKATHs YBEIINUNBaeTCs, a
HaOIOMaeMbIii MOIYJIb YNPYTOCTH K) YMEHBIIAETCS, CIIEIOBATEIHHO, M CKOPOCTH YIApHON BOJHEI
YMEHBIIUTCS 10 3HAUCHUS

==t (6)

Ime: K,- wMoamyns ympyroctd. JIas BBIYUCIGHHS MOAYIS YIOPYTOCTH  HCIOJB3yeM

dbopmymy Kopresera:
1r_r. Do
K, K s 7
OTtkyna
K

Kjy=—

K D

1+ (—)(—=
(g X 5)

3mech, K- MOOynb yOPYrocTH HOaHHOM JKUAKOCTH; D, M d, COOTBETCTBEHHO, AMAMETP
HArHETATENBHOrO KaHajia (TpyObl), MOMYyJIb YIPYrOCTH MaTepuajia CTEHOK TPyObl - € M O - TOJIIMHA
creHok. [3] CpemaB moxacraHoBky B (7), momyduMm (GOpMydy I CKOPOCTH PaclpOCTPaHEHHS

TUAPaBIMIECKOIO yaapa:
D~ 8
P, KD (8)
o)

Wnu npu

Hanee, HaxonuM (HopMyITy IJsl yOApHOTO AaBieHUs Ap :

_1476.48231p39

) )
PN

Ap = pSc

Jns ruapopacnpenenurens [3]
K
(—=01, 2 _1750
& o

Torna:
_ 1476,48231p9

J1+0,1.1750

Ap ~111p3

B g=2 " K2 y M
YaCTHOCTH, €CIIU = nu p = 90073 , TO CKOpOCTL yﬂapHOI/I BOJIHBI c=111
cex M cex

nasnerne Ap =1.5-10°Ia. Ap =150 KIla.

, YAapHOe

Raknouenue

Takum O6p3.30M, Cujia THAPABINYCCKOro yJapa, IpOUCXOAAIICro B HAarueTtareJbHOM Y3JIC, T.C. B
TAAPOPACIIPCACIUTECIIC TapaHa, MNOBBIMIACTCA 3a CUCT JHCPIrUU yz[apHoﬁ BOJIHBI U A4€T MATHKPATHOC
YBEJINYCHUC TaBJICHUA BOOBI.
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BOMPOCbI TMOAPOAKKYMYJIMPOBAHUA SHEPTUX B TATMMAPOXAHCKOM
BOAOOXPAHUITULLE

b.Y. Ypuwes, K.C. /Incypaes, P.X. beimynnaesa, 3.K. Mamaouépos
(THHUM)

Maxonaoa Tarumapoicon cye om60puda 31eKmp SHePeUACUHU UWAA0 YUKAPULL 84 CAKIAW Macaiailapu 6a 7
— Hacoc cmanyuscuoa oaubd 60punean maxcpubaguil maoKuKomiap HAmudCalapu Kelmupuiaou.
B cmamve ananuzupylomcss 603MONCHOCMU AKKYMYAUPOBAHUS U NPOU3BOOCINEA DJeKMPOIHEPSUU 8

Tanumapoosicanckom 6000XpanHunuule, NPUBOOSMCS pPe3VIbMAMbl HAMYPHBIX UCCAe008AHULL, NPOBEOCHHbIX HA
HacocHou cmaHyuu Ne 7.

HepaBHOMepHOCTh TpadMKOB TIPOM3BOJICTBA U TOTPEOJICHUS OSIEKTPUYSCKOW OHEPTUH B
JHEPTeTHYECKOW 30HE pacmoyiokeHus KapImmHCKOTO MarucTpaidbHOTO KaHana TpeOyeT NpHMEeHEeHHS
Oosee THOKOW CHCTEMBI YNPABICHUS MPOU3BOJCTBOM U paclpejeicHHeM »Heprud. JlocTuxeHue
3(hpexTUBHOCTH TepepacnpenelieHns MPOU3BEACeHHOW 3HEPTUU BO BPEMEHH BO3MOXKHO IHIIL ITyTEM
MIPUMEHEHNS aKKyMYJHPYIOMINX CHCTEM, MO3BOJSIOMNX HAKOMUTh W3JUIIKA HSHEPTUH B IEPHOMIBI
MHUHUMAIBHOW HArpy3Kd 3JIEKTPOIHEPTETHUYCCKOW CHUCTEMBI M OTNIaBaTh UX B IMEPHUOIBI MPOXOXKICHUS
MMAKOBBIX HAarpy3ok. M3 BceX HM3BECTHBIX aKKyMYJUPYIOIIMX CUCTEeM HauOoiee 3¢ (eKTUBHA cUCTeMa
aKKyMYJHUPOBaHUs THAPABINICCKON dHEepruu [1].

AKKYMYJIHUpPOBaHUE THAPABINYCCKOW DHEPTUM BOJOTOKOB OCYIIECTBISIETCS B BOJOEMAX,
MO3BOJISIOIINX HAa OMPEJCICHHOS BPEMs XPaHUTh aKKyMYJHUpyeMmble O00BEMBI BOJIBI C TEM, YTOOBI 3TH
00beMBl MOXXHO OBUIO WCIIOJIB30BaTh JJIA BBIPAOOTKH dSIEKTpUYECKOH dHepruu. HakoreHue
HEOOXOAMMOTO KOJMYECTBA BOJABI B BEPXHEM BOJOEME W TIONyYEeHHE M3 HEE JIIEKTPHUECKOW DHEPrUuu
OCYIIECTBIAETCA THAPOAKKYMYIUPYIOMUMHU deKTpudeckuMu ctanuusamu (I'ADC).

luapoakkymynupyomue  DJIEKTPUYECKHE  CTaHIIMM  OTHOCSATCA K = oco0oMy  THITY
TUAPOIHEPTETUYECKUX YCTAaHOBOK, KOTOpBIE WCIOJNB3YIOTCA B CIEAYIONUX peXuMax paboThl
SHEPTreTUYECKUX CUCTEM:

a) B MEPUOJbl CHIKEHHUSI HAarpy3ku B nHepreruueckod cucteMe 'ADC akkymMynupyeT BOAHYIO
SHEPTHIO B BepXHeM OacceitHe, paboTas B HACOCHOM pexXUME;

0) B mepuojJ NMHUKOBOW HArpy3ku B JIHEpreTHueckoi cucteme arperatsl ['ADC mepeBomsTcs B
TypOUHHBIN PEKUM ISl BEIPAOOTKHU IICKTPUIECCKOM SHEPTUH;

B) TADC MOXHO HCHONB30BaTh MJA CTaOWIM3alUd YacTOTHl TOKAa W TIOKPBITUS aBapHWHON
Harpy3KH B CHCTEME.

Bricokasi MaHEeBPEHHOCTh TUpoarperatioro ooopymosanus ['ADC mo3BoJsSET UCIOIB30BATh UX
U B IPYTUX pPEeKUMAaX:



- I7Is1 IOKPBITHSL CaMOW HEpaBHOMEPHOM Harpysku, paboTas B peXMMe MHOTOKpPaTHBIX IyCKOB—
OCTaHOBOK. Takue Harpy3ku, Kak MpaBHJIO, UMEIOT CIy4YalHBIN XapakTep W HMX MPAKTHUYECKH TPYIHO
MPOrHO3UpOBaTh, NodToMy Haimmuue [ADC ¢ BBICOKOMaHEBPEHHBIM O0OpPYIOBaHHEM IIO3BOJISET
OIIepaTHUBHO pearupoBaTh Ha U3MEHEHHE HAIPYy3KH;

- 171 HEeJEeNbHOTO PEeryJupOBaHHUS HAarpy3KH B dHepreTuueckoil cucreme, nmpu stom ['ADC B
BBIXOAHBIE JHU OyJeT padoTaTh B HACOCHOM PEKUME, aKKyMYJIUPYS SHEPTHIO, & B TCHEPATOPHOM PEXHME
UCIIONIB3YET 3Ty SHEPTuI0 A IUIABHOTO IIepexofa MajJOMaHEBPEHHBIX TEIUIOBBIX 3JIEKTPOCTAHLHUI B
peXHuMe Harpy3ku B pabodue IHY;

- BO MHOTHX BOJOXPaHMUJIHUIIAX CYIIECTBYET BO3MOXKHOCTh HcIonb30BaTh ['ADC nmns ce30HHOM
BBIPAOOTKH 3JEKTPOIHEPTHH.

Ucnonp3oBarme ['ADC B BEHIIE  TEPEYUCIACHHBIX  PEXUMax  yIydlmlaeT  YCIOBHS
(YHKIIMOHUPOBAHUS HSHEPreTHUYECKUX CHCTEM, IOBBIIIAET HAlIEKHOCTh M A(PQEKTHBHOCTH Oa3MCHBIX
3JEKTPUUYECKUX CTAHIMM, YTO XapaKTEepH3yIOTCA CIEAYIOIHMMH MOKa3aTelsIMH: YBEJIWYUBAETCS CPOK
ciy kOBl Temo3HepreTnyeckoro odopynoBanust Ha 15-20 %, cokpamaroTcst 3aTpaTbl Ha TEKyIIHH H
KanmuTadbHBIA peMOHT mpuMepHo Ha 20 %, cokpamaercss TPOCTOW OOOpYyIOBaHHS TIPH aBAPUUHOM,
TEKYIeM U KanuTalbHOM peMoHTe Ha 20-30 % [2].

[Tomumo BeimenpuBeneHHbix npeumyiiecTB ADC MOryT UMeTh, TaK Ha3bIBa€MbIH, TOIJIMBHBIM
3¢ (deKT, KOTOpPBIH AOCTUIaeTcsi 3a CUET PAa3HOCTH PAcXOIOB TOIUIMBA B IEPUOIBI AKKyMYJIHPOBaHHS
SHEPTHM U T€HEePHUPOBAHMS MHUKOBOM MoUTHOCTH. B mepuoasl nmonmxeHHoi Harpy3ku ["ADC 3apsixaeTcs
IIPU YISIHHOM PacXojie YCIOBHOTO TOIUIHBA 0a3uCHBIMH AnekTpocTaHmusmMu G, = 0,25-0,27 kr/ (kBt-9).
B renepupyromem pexume 'ADC 3aMeHseT Harpy3Kd TENJIOIHEPreTHUYECKHX YCTAaHOBOK B ITMKOBBIX
peXHMax ¢ yAeNbHBIM pacxonoMm ycioBHoro TtommuBa — G. = 0,5 kr/ (kBrtu). Ecnmu xng TADC
npuauMath 1 = 0,70-0,75, To ynenpHas 3xoHOMUs TotumBa AG = (G, — Gy)/m cocrasnser 0,1-0,14 kr/
(xB1-9) [2].

I'ADC MOXHO HCIIONIB30BAaTh AJSl O0ECIEUEHUs CIVIaXUBAHUS HEMPOIODKUTEIbHBIX KOIeOaHHit
Harpy3kd, KoTopele mo amrmuutyae cocrtasiser 0,5-1,0 % oT mMakcHMMalbHOW HArpy3Kd CHUCTEMBI, II0
MPOJIOJKUTEILHOCTH HECKOIBKO AeCATKOB MUHYT. I[Ipu 3TOM uncio myckoB—ocTaHOBOK arperatoB 'ADC
MoxkeT noctuyb 2000-2500 B Teyenune roma. Ecnu Ha OQMH MycK arperara ra3oTypOMHHOH yCTaHOBKH
momHocthio 100 MBT pacxomyercs 3,5 T.y.T., TO MpH 3TOM MOJydaemMas D3KOHOMHUSA TOILUIKMBA
yBenmuuuBaetcs 10 (0,18-0,20) kr/ (kBt-u).

OueBunHas >PpPexTUBHOCT, UCHONIb30BaHUS ['ADC B 3HEPreTHYECKUX CUCTEMaxX H OTCYTCTBHE
0osee 3(QQPEKTUBHBIX YCTAHOBOK IUI MOJYYCHHS NHKOBOH MOIIHOCTH IOCIYXHJIM OCHOBAaHUEM IUIf
aKTUBHOTO UX CTPOUTENIbCTBA, B OCHOBHOM, B pa3BUThHIX cTpaHax. Ceroansa konndectBo '”ADC mocturio
6oisiee 300, ux cymmapHasi MOIIHOCTH TipeBbicuia 100 mura kBT.

Takylo BO3MOXHOCTb, T.¢. paboTaTb B peXUME aKKyMYyJHPOBaHHA U IPOU3BOJCTBA
JNEKTPO3HEPIuH, UMeeT TaauMapaKkaHCKOe BOJOXPaHHUIIHUILE.

Tanumap)kaHCKOE€ BOJIOXPAHWIMIIE PACIOJIOKEHO Ha loro-3amagHoid yactu KamkagapbuHCKON
o0JjacTu 1 mpeaHa3HaYeHO AJIs PeryJIMpoBaHus cToka KapmmHckoro MaructpainsHoro kanana. [lone3Hsiii
o6bemM Bojgoxpanmmmma 1,5 mapam’. B cocraB coopyskenuii TalMMapIKaHCKOTO BOJOXPAHHMIHINA
BXOJAAT 3eMisiHble THIOTHUHBI Ne 1 um Ne 2, HacocHas ctaHuusi Noe 7, BOJOBBIITYCKHOE COOpYXKEHHE,
00BOIHOM KaHaN U ApeHa)xkHast HacocHas ctanuus (puc. 1).

Bricora 3eminsiHOM mnotunsl Ne 1 coctaBnsieT 35 M, a anuHa — 9745 meTpoB. 3emisiHas MIOTUHA
No 2 mepekpriBaeT MOHMXKEHHYIO YacTh BOJOXPAaHUJIHWINA, U UMEET pa3Mephl: BhicoTa — 37 M, AJUHA —
1000 meTpoB. B ocHOBaHHMM MJIOTHHBI YCTPOEHO BOJOBBIITYCKHOE COOPY)XEHHE C 5 BOJONMPONYCKHBIMHU
OTBEpCTHSMU pasMepaMu 4x5 MerpoB. IIpomyckHas CIOCOGHOCTH coopyxkenms — 360 m/c. Ilepenaxn
ypOBHEN BOJBI B COOPYKEHUHU COCTaBIIsET 25—26 METpPOB.

HacocHas ctanius Ne 7 paboTaet mecTh MecsIeB B IOy, a BoJa B OCTaJIbHOE BpeMs rojaa OyaeT
TOIHOCTHIO HPOXOIHTh 110 0GBOJHOMY KaHATy ¢ MAKCHMAIbHOI IPOIYCKHON CIOCOGHOCTBIO 195 Mm/c.
Hmeronyecst BO3MOXKHOCTH M OJIarONpPHUATHBIC YCIOBHS B pailoHe TanuMapakaHCKOTO BOAOXPaHWIIHIIA
CIIOCOOCTBYIOT CO3JaHHMIO KOMIUIEKCA C THAPOIHEPIETUYEC-KUMH YCTAaHOBKAMHU CYTOYHOI'O U CE30HHOI'O
perynupoBaHus. B cocTtaB mpeanmaraeMoro THIpOdHeprokomruiekca Oyaer BxoguTe: ['OC Ha
BOJOBBIITYCKHOM COOPY’KE€HUH, TanuMapakaHCKOe BOAOXpaHWwiInIle, npumioTuaHas I'ADC cyTodHOro u
CE30HHOTI'0 PEeryJUpOBaHUs B COCTaBE HACOCHOU cTaHIuu No 7.

B kauecTBe HUXKHETO BOJOEMA MOYKHO MCIIOJIL30BaTh IIOABOISIIIMNA KaHal HacOCHOU ctaHiuu Ne 7
U TPYHTOBBIE Kapbepbl, KOTOpbIe 00pa30BaIMCh MOCIE BRIEMKH IPyHTa MPU BO3BeAeHUH TUIOTHHB Ne 1. B
HAcTOsIIEe BpeMsl B ITHX Kapbepax COCPEJOTOYEHA 4acTh (MJIBTPALIMOHHBIX BOJ, BBITEKAIOLIMX U3
TanumapaxaHckoro BoxoxpaHuiuiia. [Ipu HEOOXOAUMOCTH TMOCIE COOTBETCTBYIONIEH PEKOHCTPYKIIUU



COOPYKCHHM W 000pyIOBaHUS HACOCHYIO CTAHITHIO Ne 7 MOXKHO HMCIIOJIb30BaTh B KaUECTBE CYTOYHOH W
cezoHHoit ['ADC. B pesynpTaTe CTPOMTENHCTBA 3TOTO THUJPOIHEPrOKOMILIEKCA OyAeT BO3MOXKHOCTH
BBIpaboTaTh 3neKkTpod’Hepruto He meHee 50000 MBT u B rox.

Ha macocHoi ctanmmu Ne 7 ycTaHOBJIEHBI IeHTpoOexHbIe Hacockl 2400 BP—25/25 u 1600 B—
10/40 ¢ o6meit cymMMapHOii MOIHOCTBIO 64,8 MBT 1 monaueit 142 m’/c.

OTnuunTeIbHOM 0COOeHHOCTEI0 HacocoB 2400 BP-25/25 gBuserca TO, 4YTO OHH HMEIOT
peryiupyeMble HalpaBJsSIoNUe JOMaTKH, YCTAHOBIEHHbBIE B KOHYCE BCACHIBAIOIEH TPYOBI.

NnotnHa Ne 2
Boapebinyck-rC

0O6BoAaHOM KaHan

TanumappKaHcyoe

BOAOXpaHUAULLe

NMnotnHa Ne 1

NoaBoaAwMmit KaHan  HUXKHKUIA Bogoem

/ KapLMHCKMIA marucpasnbHblii KaHan

Puc. 1 - Cxema Tanumaposicanckozo 6000Xpanuiumya

Hanuuue perynupyemblXx HalpaBiSIOIIAX alllapaToB y HACOCHBIX arperatoB CTaHIMH 3aMETHO
YIPOLIAET PETyIHPOBAHNE UX MOIIHOCTH B TYPOUHHOM peKUME.

Bo3MoxHOCTH paboTHl HAacCOCHO# cTaHIuy Ne 7 B TYpOMHHOM peKMME HaMHU HCCIEAOBAHBI ITyTEM
MPOBENICHUS] HATYPHBIX JKCIEPHUMEHTOB. B uacTHOCTH, OBUIM HM3MEPEHBI YacTOTa BpalleHHS Baja M
BEJMYHMHA THIPOJUHAMHYECKHX HArpy30K B BHIOpaHHOM XapaKTEpHOM CTBOpPE MPOTOYHOM YacTH Hacoca
IIpU BpalleHWH pOTOpa B 0OpaTHOM HampaBieHHH. Kak M3BECTHO, XapaKTepHBIMU CTBOPAMH MPOTOYHOMN
YacTH HACOCHBIX arperaros, Tle¢ HAOJIOJAIOTCS HAUOONbIINE THAPOJUHAMUYECKHE HATPY3KH, SBISTFOTCS
CTBOp MoA pabouuM KOJECOM M CTBOpPHI B HamoOpHOM mnatpyOke u tpyOompoBone [3]. Iloxg paboumm
KOJIECOM HauOOJbIINE BETUYHHBI ITyJIHCAI[UN AaBICHUS HAOIIOMAIOTCS IIPH OCTAHOBKAX HACOCOB, T.€. IIPH
00paTHOM BparieHuu potopa. Mcxoas u3 3Toro, HaMu OB BEIOPAaH CTBOP IMOJ pabOYUM KOJIECOM, HIKE
HaIlpaBJIAIONIEro anmapara.

AHanu3 pe3ylNbTaTOB HCCIEJOBaHMK TMoOKa3al, 49To Ha 10 cekyHae mocie OTKIIOYEHHUs
3JIEKTPOJIBUTATENS PEXKUM IPOTHBOTOKA CMEHIETCS TypOMHHBIM PEKHMOM U B 3TO BpeMsI HHTEHCUBHOCTH
MyJnbCalluu JaBleHUs B BbIOpaHHOM cTBope (puc. 2) paBHa 2A/H, = 0,26 (2A — nBoiiHas aMIIMUTyZa
KoJIeOaHMs THAPOAMHAMUYECKOTO AaBieHus, H, — pacueTHbIil HAOP HACOCHOW CTAHIIUH).

Uepes 22 cekyHIIbI TOCIE MTOTEPH IMPUBOJIA YaCTOTA BPAIIEHUS BaJia HACOCa MPUHUMAET BEIIMUYUHY
n = 1,05'ny (B pasTOHHOM pE&XUME) W TPH STOM HHTCHCHUBHOCTH IYJIbCAIIMU MaBJICHUS IJOCTUTAECT
3nauenus 2A/H, = 0,40.

C 1enpi0 CHIKEHUSI WHTEHCUBHOCTH IMyJIbCAIlMU JIaBIICHUS B YKa3aHHOM CTBOpE NMPU OOpaTHOM
BpamieHUH Hacoca Ha 50 cexyH/e Mocie OTKIIOYEHHS SIEKTPOABHUTATENS OBLT OCYIIECTBIEH Pa3BOPOT
HANPaBJISIONIETO anmapata OT mepBoHauambHoro yriaa Ha 30°. Ilpu 3ToM, B COOTBETCTBHH ¢
9KCITYaTallMOHHON XapaKTepUCTHKOW, pa3BOPOT HANPAaBISIOLIETO annapara MPUBOAUT K YMEHBUICHHIO
pacxona mpomyckaeMod Bonbl Ha 12 %. AHanmu3 pe3ysibTaToB U3MEPEHHUH MOKa3al, YTO IPH pa3BOpoOTe
HAIPaBJISAIONIETO anmapara HaOd0aeTCs CHIDKCHUE MHTCHCUBHOCTH MyJibcanuu aaBieHus Ha 20 % oT ee
MaKCUMaJIbHOTO 3HaYeHUs (puc. 2).
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Puc. 2 - Hnmencugnocms nyiscayuu 0asieHus npu 0Cmanoske Hacocnozo azpezama 2400 BP-25/25
1 — usmenenue wacmomel epawieHus eajia Hacoca, 2 — UHMEHCUBHOCHIb nyiscayuu oasieHus noo pa6otm,u Kojsiecom Hacocda, 3-
UHMEHCUBHOCMb nylbcayuu oasienust noo pa6oun Kojlecom Hacoca npu pecyiupoeanuu Hanpaejsiouieco annapama

Bce 5Tu n3MepeHHBIE 3HaYEHUS MO0 HOPMAaTHBAaM THAPOAMHAMUYECKUX M BHOPAIIMOHHBIX, B TOM
gucie mo HopMam VDI, [4] mO3BONSIOT CyauTh O TOM, YTO B TYPOMHHOM pEXHME WHEPIUOHHBIC U
TUIpONMHAMUYECKHEe cBoicTBa Hacoca 2400 BP-25/25 we mpeBBIMIAIOT AOMYCTHUMBIX BEITHYHMH U OTH
JaHHble MOTYT CIYXUTb OCHOBAaHHEM JUIsI BBINOJHEHHS pabOT MO TEXHUKO—3KOHOMHYECKOMY
000CHOBaHUIO THAPOIHEProKoMILIeKca Ha 6a3e TaaumapakaHCKOTO BOJAOXPAaHMIINLIA.
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V]IK 628.218

ANHAMUKA USMEHEHWUSA BITATM B BEPXHUX CITOAX 30HbI ASPALIUU MNMPU
KOJIEBAHUAX YPOBHA NOA3EMHbBIX BOA

M.M. Ymemypamos, X. /[ypoues, P.A. Ipmanoe
(HUUHUBII npu THHUM)

[lpu u3MeHeHHH YPOBHS MOJI3EMHBIX BOJ NMPOHMCXOIUT CIOXKHBIM mpoluecc mepeqopMHUpOBaHUS
pexumMa Biaroneperoca. Ilpu CHMKEHHMHM WM TOBBIICHUH YPOBHS C MOCTOSSHHOW CKOPOCTBIO B 30HE
a’paluy IpH YCIOBHUU €€ JOCTaTOYHOM MOLIHOCTH (OpMUPYETCS ONpeieseHHbIH Mpo(uiIs BIaXKHOCTH,
COOTBETCTBYIOIIMH CKOPOCTH BiaromnepeHoca. [Ipw CHIKEHHH YPOBHsSI TPOQIIb BIAXHOCTH OyIeT
BBITSTUBATHCA, CTPEMSCh K PABHOBECHOMY COCTOSIHHIO, 00eCleUYHBaIOIeMy MOCTOSHHBIA pacXo] BOMBI.
IIpu moxseme ypoBHSA PaBHOBECHOE COCTOSHHUE XapaKTEpU3YETCs CXKAThIM NMPOQHIEM BIaKHOCTH. s
(opMHUPOBaHUs PaBHOBECHOTO Mpoduis Jaxke NpPH pPaBHOMEPHOM HW3MEHEHWU YPOBHS Tpedyercs
JUIMTeIbHOEe BpeMms. B cBs3u ¢ 3TUM, KO3PPHUIMEHT BOAOOTAAYM WJIM HEJOCTAaTKa HAaCHIIECHUS,
onpeAessieMblil KCIIEPUMEHTAIBHBIM IIyTEM, B Hauyaje Ipolecca 3HAYMTEIbHO MEHbLIE Kod(puuueHTa
BOAOEMKOCTH oposl. Co BpeMeHEeM OH BO3pacTaeT, CTPEMACH K IOCTOSHHOM BEJIMYHHE.

Ananu3 u3MeHeHust Kod(ulmeHTa BOJOOTAAYN TPU U3MEHEHUH YPOBHS MO3BOJISET BBHIICIATH
TEeKyIHUHA KO3(GQOUIUEHT BOAOOTAAYM M MPEAEHbHBIH KO3()(UIUEHT BOJOOTAAYH, ONpPEIEIsIeMbIi
CYMMapHBIM KOJMYECTBOM BOJbl, MNpOMIEAIIEH 4Yepe3 CBOOOJHYIO IIOBEPXHOCTb, OTHECEHHBIM K
HM3MEHEHUIo YpOoBHS [2]
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W3 MHOrOYMCIEHHBIX IKCIEPUMEHTAIBHBIX JTAHHBIX MHOTHX aBTOPOB, B YACTHOCTH, PE3YJIbTAThI
HATYpHBIX HCCIIEJOBaHMM, MTOJyYeHHbIE B paMKax (pyHaameHntaibHoro mpoekta ®A-O5-T125, caenyer,
9T0 KO3((UIMEHT BOAOOTAAYM CYIIECTBEHHO 3aBHCHUT OT CKOPOCTH CHMJKCHHS ypoBHs. [l aHanusa
3TOr0 Ipolecca IpeJCTaBIIN KalWLIAPHYIO 30Hy B BUJe Ha0opa Kanuwuisipos. [ KakJoro Kanuuspa
XapaKTepHBl BHICOTA KANWIIAPHOTO MOAHATHA Y/, M KOdGOHULUUEHT QUIbTpaluu K,, ONpelelseMble B

3aBUCUMOCTHU OT (I)YHKLII/II‘/'I (//(@ u K(@ CeucHue KaXJI0ro Kanujuidpa onpeacyisA€T €ro 3JIEMEHTAapHYIO

eMkocTh A6 . JluHaMuKa U3MEHEHUS YPOBHS MOJ3EMHBIX BOJ M BJIard B KaXIOM KalMJUISAPE, a TAaKkKe
KO3 (pPUIIHEHT BOAOOTAAYHN MOXKHO OTIPEEINTh COOTHOIIEHHEM, YCTAaHOBIIEHHBIM B paMKax mpoekta DA-
®5-T125:
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MOBEPXHOCTBIO TPYHTOBBIX BOJ), L,- MOIIHOCTH 30HBI a3panud, L -MOIIHOCTh BOJOHOCHOTO IIIacTa, ¢ -

CpeIHsisl BEICOTA BCACHIBAHUS.
B paborax B.M. IllecrakoBa KO3 (QUIMEHTH BOJOOTIAYU A, U TPEJEIbHOH BOJOOTAAYM LL,,

JUTSL KQXKI0TO KaujuIsIpa OMpenesioTes cieaymumMu Gopmynamu [1]:
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Pacuer mo ¢opmynam (3) u (4) mokassiBaeT, YTO AJISI Pa3IMYHBIX 3HAYCHUU U munamnka i u

M Moxer GBITH OIICaHA YKCIOHEHIHATBHOM bynknuei [1, 2]:
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YuutsiBas, 4YTO 3aKOH HM3MEHEHHS DJJIEMEHTApHON BOJOOTAAYM OJHMHAKOB ISl Pa3IHYHBIX
CKOPOCTEH CHHMIKEHUS! ypOBHS, KOOPPHUIHEHT BOJOOTAAYM MOXKHO ONpeAenuTsh 1o Gopmynam (5), 1ubo
pelLIeHNEM 3aBUCUMOCTH, IOIYyUYEeHHOU B[3, 4]:
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TPYHTa 3a E€JUHUIYy BpPEMEHU; (pa3mepHOCTB- [ ])- oTTok W3 37MeMeHTapHOro 00BeMa
L
BOJJOHOCHOTO IJIaCTa MOIHOCTBIO ~ -
Jnst ananmza 3aBucumoctd (5) u (8) MpoW3BeNr YMCIEHHBIE pealli3alliy, a 3aTeM IMOJIy4YeHHEIe
pe3ynbTaThl UYHCIEHHBIX OJKCIEPHUMEHTOB COMOCTAaBINIM C JaHHBIMH HATypHBIX HCCIIEJTOBAHHM.

Pe3ynbTaThl UMCICHHBIX U HATYPHBIX SKCIIEPUMEHTOB MpelCcTaBiIeHbl Ha rpaduke (puc. 1.).
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—e— pe3zynbTaTbl HNCNEeHHONo aKcNepumMeHTa ypasHeHnA (8)
—&— pesynbTaTbhl HATYPHOro 3KcCnepumMmeHTa
pesynbTaThl pelweHnA ypasHeHnA (5)u(6)

Puc. 1 - Conocmasnenue pe3yibmamos YuCIeHHbIX U HAMYPHBIX IKCHEPUMEHINOE

Kaxk BugHO, Iporiecc M3MEHEHHS BOJIOOTAa4H BO BPEMEHH BeChMa U BEChMa JIJTUTEIIBHBIN.

[Ipu AnUTEABPHBIX W MOHOTOHHBIX IIpoIleccax, KOrJa TeMI H3MEHEHUs YPOBHA OCTaeTCs
MIOCTOSIHHBIM,  KOX((HUIMEHTHl  BOMOOTIAYM  WJIW  HACHIIIEHWUS  MOXXHO  CYUTaTh  paBHBIMU
COOTBETCTBYIOMNM Kod(pdumumenram emkoctu. K TakuMm mporeccaM MOXXHO OTHECTH: TOIBEM YPOBHS
IIPU OPOIICHUU, €CIM HUCXOJHAs ero IIyOMHa OblIa JOCTATOYHO OOJBIION; MOAIOP HPUOPEIKHBIX
TEPPUTOPUI B palloHE KaHAIOB W BOJOXPAaHWIUWII; JUIMTENbHOE BOJOIOHWIKEHHE B CBS3H C
JKCIUTyaTalMel MOA3eMHBIX BOJ.

Kak cinenyer u3 ypaBHeHus (8), ko3(pQPUIMEHT BOMOOTIAYH WM HACBIIICHUS 3aBHCHT OT
MOJIOKEHUSI CBOOOTHON MOBEPXHOCTH MOA3EMHBIX BOJ] OTHOCHTEIHLHO TTOBEPXHOCTH 3eMiid. OCOOCHHO 3Ta

3H

3aBHCHUMOCThH HAUMHAET MPOSIBISITHCS MPU TIyOUHE 3aJIeTaHusl YPOBHS MTOPS KA x,

=045 6,-02 x=2.10"22 H, =lu,
b b Cym b

TTOATBEPIMIIO 3TO TookeHue. [Ipu moaseme ypoBHS co ckopocThio 0,5, 1 m 1,5 m/Mec koaddumumeHt

HACBHIICHHUS 3aBUCEN HE TOJIBKO OT CKOPOCTH TIOAbEMa YpPOBHS, CKOJBKO OT TIOJIOKEHHUS €ro

OTHOCHUTEJILHO JHEBHON TOBEPXHOCTU. 3aBUCUMOCTH KOA(D(UIIMECHTOB HACBHINICHUS W BOJOOTAAYU OT

[IyOWHBI YPOBHSI MOJ3EMHBIX BOJI PACCMOTPEHA B psific paboT. A B HaIlleM CITydae MOJYyUCHBI CIEAYIONIHE

nanusle. [Ipu romyOoune ypoBHS 3 m#H 20’25, pu TIryouHe 2,5 M ”20918, npu riyoune 1,5 mH =012
Hano ormerutsh, yTo 3apyOeKHBIMH M OTEYECTBEHHBIMU HCCIEAOBATENISIMH ITOJTYYCHBI 3aBUCUMOCTH JUJIS
TEKYIIEr0o W MPENeiIbHOr0 KO3(P(GHUIIMEHTOB BOJAOOTIAYM W3 MPEANMOCHUIKA HEU3MEHHOCTH MPOduUiIs

MonenupoBaHue MoabeMa YPOBHS B CYTJIMHKax (gm



BIQKHOCTH HAJ| YPOBHEM MOA3eMHBIX BOJ. ClieyeT OTMETHTh, YTO Ha 3Ty 3aBUCHUMOCTH BIIHSCT HE
TOJIBKO XapaKTep CBS3M MEXIYy BBICOTOM BCAaChIBAHUS M BJIAXHOCTBIO, HO M MPOIECCHl, KOTOPHIC
MPOUCXOAAT B 30HE a’panuu. B YacTHOCTH, NMpPU TNOCTYIUICHMHM B HEE BOJbI WU TPH HCIAPEHUU
3aBHCUMOCTD K03 (DHUITMEHTOB HACKHIIIICHHS U BOJOOTAAYH OYIET pa3IndHa.

OTH 0COOCHHOCTU MOXHO YYE€CTh, CYUTAsl B MEPBOM MPUOJIMIKEHUN 3aBUCUMOCTDH BJIAYKHOCTH OT
BBICOTHI BCACHIBAHMsSI JIMHEWHOW BEJIMYMHBI, a KO3(P(UIMEHT BIAromnepeHoca MOCTOSHHBIM M PaBHBIM
kodpdunuenty dunprparuu. as dTo Momenu KOIPGUIMEHT BOJOOTAAYM WM HACHIIICHUS
ompeAeIsIeTCs 0 YpaBHEHHUIO (8).

Bbigoo: Pemena 3amaua  BEpTHKAIBHOTO W3MEHEHHMs Kod(duumeHTa BOXOOTHAYH B
THAPOMOP(HBIX cpefax, OOYCIOBJIEHHOTO KoJicOaHHEeM YpPOBHSA MOA3eMHBIX BOJ. COMOCTAaBICHEI
pe3yJIbTaThl YUCIEHHBIX 3KCIEPUMEHTOB, MOJYYCHHbIC aBTOPAMH, C Pe3yJbTaTaMH JPYTHMX aBTOPOB, a
TaK)Xe ¢ HATYPHBIMU HUCCIICOBAaHUSIMU.
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VJIK 532.5

PACYETbI BO3MYLLEHNA U OCAXAEHUA HYACTUL OUCNEPCHOW
CMECUK B BOOOEMAX

C.U. Xyoaiikynos, @.A. I'annapoes, K.72K. Hap3ues, /I.I' Axmedxncanos
(HUHUHUBII npu THHUM, TUHUM)

Hucnepc  apanawmadacu maiioa 3appavanaprHuHe meOpaHuwi 84 YYKUWL KOHYHUAMU  ApaAiauimd
KOHYeHmpayusacy y3eapuuiuea 0021ux paguoa Kyn ¢asaiu y3apo KUpuuysuan éa y3apo mabCupianysyan Mooeiy,
avhu X.A. Paxmamynnuna mooenu opkanu ypeanunaou. ..

The process were disturbance dispersive of mixes in one-dimensional statement is considered (examined)
at the expense of forces of weight and interaction of particles, in model multiphase of environments (Wednesdays)
H.A. Rahmatulin.

Paccmampusaemces npoyecc o3mywjenus u ocaxncoenus OUCNepcHulx cmecell 8 00HOMEPHOU NOCMAHOBKE
3a cuem cunl mAMCECMU U 63AUMOOCUCMBUA HACUY, 8 MOOelu MHO20(A3HbIX 63AUMONPOHUKAWUX CPeo
X A. Paxmamynnuua.

Kak wW3BeCTHO, BOMPOC OCAXJICHUS HAHOCOB SABISIOTCA OJHOW M3 OCHOBHBIX MpOOIeM
COBpEMEHHOW TUJpaBIUKU. MccaemoBaHus xapakrepa 0CeIaloNiX MU MOJHUMAIONIMXCS YaCTHII BA3KOH
KUIAKOCTH  MMEIT  OOJIBIIOE  3HAYeHWE IS YCTAHOBJICHUS  3aKOHOMEPHOCTH  JABUKCHUS
MHOTOKOMIIOHEHTHOW JHCIIEPCHOW cMecH. B uccienoBaHWM JBWKCHHS JUCIEPCHOW CMECH BaXXHOE
3HAYEHUE MMEET y4eT MaccollepeHoca MPH B3aMMOJCHCTBUU W B3aMMOINPOHUKHOBEHUH (a3 KHUIKOCTH.
Teopuss JBUXKEHUS MHOTOKOMIIOHEHTHBIX CpEJ IO3BOJISET YYHMTBIBATH OCHOBHBIC  aCIEKTHI
B3aUMOJICHCTBUS (a3 C Hecylled cpenoil (Hampumep, Bs3Kas JKUIKOCTB). B Hacrosmieil craThe
paccMaTpUBaeTCs OCAXKJCHHE YacTHUI[ JKUIAKOCTH B OJHOMEPHOH IMOCTAHOBKE 3a CUET CHJI TSKECTH H
B3aUMOJICHCTBHUS YaCTHUIl, B MOJIEIH MHOTrO(a3HbIX B3auMoONpoHuKaromux cpex X.A. Paxmarynuna [3].
[Ipennonaraercsi, 4To HajJ 36MHON MOBEPXHOCTHIO PACIIONOKEH CIOW BI3KOW JKUJKOCTU C Pa3IUYHBIMU
MPUMECSIMH, KOTOPBIA MOJCITUPYIOTCSA KakK 3a7ada 00 OCAXKICHUM COJICH U MEIKUX HAHOCOB B IIUPOKUX
BOoZIoéMax. YpaBHEHHE BEPTHUKAIBHBIX IBUKCHHUI YaCTHII B BI3KOW )KHJKOCTH HMEET BUJI:



Pri or 15, P8~ o f1 2 flaZ | A
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A ypaBHEHHE HEPA3PHIBHOCTH HAIMIIEM CIIELYIOIUM 00pa3oM:
% + 6(ﬁ Wl ) — 0
ot 0Oz
%+8(fzwz)=0 (2)
ot 0z

U3 Tteopum wMHOrodasHeIXx cpel HM3BECTHO, YTO O0OBEMHBIE KOHIEHTpauuu obeux a3
YAOBJIETBOPSIOT YCIOBUIO:

fit+f=1 (3)
rae W1 ,Wz- BepTI/IKaJIBHBIC CKOpOCTI/I qacTUull XUIAKOCTU HU HpI/IMCCI/I, pn ’pni ’fn - HpI/IBe,I[eHHBIC,

HUCTUHHBIE IUIOTHOCTH W KOHIOCHTPAIIUH (1)3.3; u w - TOPHU3OHTAJIBHBIC W BEPTHUKAJIBHBIE COCTABIIAIOIINE

n?’ n
cKopocreit ¢as;
Vpasuenus (1) n (2) HamucaHsl U HECKMMAEMOW NBYX(]a3HOW XKMIAKOCTH (T.e. pO,; = CONSt).

Jns pereHus 3ajaun UMeeM cieayronue Hauanbusie [2] [3]:

W, (E,O) =Wy, (E) (4)
S (E’O) = fa¥ (E)

" I'PaHUYHBIC YCIIOBUA:

,0<£<1
wl(O,T):O; fz(o,z_):{(f){zol(o<(22<; < (5)

Wz(Ho’T)ZO; fo(H,,7)=0

z

rie £= E , 7 =1 -8 . VaursiBas ypaBHEHHE HEPA3PHIBHOCTH, OY1EM HMETh PABEHCTBO:
H

0

a(flwl +sz2) -0
0z

OTKY/1a HAXOUM:
S+ fawy = fioWor + faoWag (6)

3aBHCUMOCTD MEXIY CKOPOCTSIMHU 00EHX CI0EB UMEIOT BH:
= - f [flOWOI + f2Wao _fzwz] (7
2
Torma ypasuenus (1) u (2) mpeobpa3yeTcs, ¥ IMEIOT BU/I;
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Y4uThiBasi rpaHUYHbe U HauaibHble yciaoBus (4) u (5) npumem, uro w,, =0,w,, =0. Ilpu

t =0 ckopoctu wactuil a3 OyayT paBHBI HYJIIO, T.C:
w, (Z,O) =0,w, (z,()) =0T1e w,=0,w,,=0

YuuTsiBas 3TH YCIOBHUS, U3 CHCTEMBI ypaBHEHUH (8) WMCKIIFOUMM [aBIIEHHWE, ITyTeM BBIYUTAHHI
BTOPOrO YPaBHEHHsI U3 IEpBOro. M moiydnm ypaBHEHHE IJIs ONPEICNICHHS KOHLCHTpauuu f, (z,t) u

CKOPOCTH OCAXACHUA YaCTUl W, (Z,t) B BUJC:

6w2+}€5|: /a W2:|+W2 aVZz ) /s w a(fZWZJZg(I—ﬁ)—l-

ot a|1-f, d 1-f, ‘oz\1-7,
)
Hy 2 awzj H E 1— a(fzwzj _ kw,
+f2p2i az[fz 0z +f2(1_f2)p2i/€az ( fZ)aZ 1-£, fz(l_fz)zpzi

ypaBHEHHE HEPa3PbIBHOCTH:

%+ x,w, -0
ot 0z

Takum 06pa3oM, MONYYHIN ABA YPaBHEHHMS JUISL HCKOMBIX KOHIEHTpaumui f, (z,t) U CKOPOCTH

OCaXKJICHUS TIPUMECH B XXUJKOCTU. [IpU MHTCHCUBHOM IMEPEHOCE OOJBIIOr0 KOJIUYECTBA COJICH CIIEIyeT
YYHTHIBATh B3aMMHOE BIIUSHHUE HECYIIEH Cpelbl 1 HECOMBIX YaCTHUIl (COJIeH U COIEHOCHBIX MPUMecei).
PaccmorpuMm 3amady O pacmpoCTpaHEHHH [HCIEPCHBIX YacTHUI[ B MOJEIH MHOTO(a3HBIX

B3aUMOIPOHHUKAIOINX cped. Pacuérel mokassIBatoT, 4To mpu KoHueHTpauuu f, > 0,15 necymeit dassl

HEOOXOJMMO YUYECTh HaM4Iue apyroit gassl [5] [6].

B kavectBe mpumMepa paccMOTpPUM OJHOMEpPHYH 3anauy. [Ipeamonoskum, 9TO MMeeTcs MOTOK
IBYX BSI3KHUX JKHJIKOCTEH C Pa3IUYHBIMHA CKOPOCTSIMH M KOHIICHTPAITUSAMH HaJl TUIOCKOH MOBEPXHOCTHIO.
Korna kaxpas ¢a3za Hec)kuMaeMa W OTCYTCTByeT (ha30BO€ IMPEBpAIllCHHE, YPABHCHUS JBUIKCHUS,
ypaBHEHUS HEPa3pPhIBHOCTH M 3aBUCHUMOCTH KOHIIEHTpAuu (a3 MMEIOT TaKOW BUI:

ou ou Ou oP 0 ou
; -+ -+ ~l=—f —+u — =~ |+
pm {-f;l at fnun ax fn Wn aZ } f;l ax lLlﬂ ax (fn ax j
0 ou
+ U, — = =kl\u, -
0 0 0 OP 0 0 (10)
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pn1|:fn at fnun ax fnwn aZ :| fn ax Illn ax(fﬂ ax j
0 ow
+ U, — “=-p.g—klw, —
ILIH 8Z (f‘ﬂ aZ j pnzg (Wﬂ Wp)

k - xoodpuuuent B3aumoseiicTeus (as.

[Ipeanonoxkum, 4TO B TMPOILECCE PACHPOCTPAaHEHUsS NpPHUMECEil MPOUCXOJSAT Malble N3MEHEHHsS
CKOPOCTEH M KOHIICHTPAIIMH BTOPOU (a3bl, TOTAa CPelbl HMEIOT Majble BO3MYIIEHU (ITyJIbCaIlim):

—_— 4 . —_— ' . —_— 4 . —_—
Uy = Uy TUy; Wy = Wy +Wy; fo=T0+ 1o Jrio+ S =1 (11)
Torpa, WCKIIOYas TPAJAMEHT [aBIEHMA M3 CUCTeMbl ypaBHeHMH (1) M yuWTbIBasS ManocTh
BO3MYIUCHUH U, ,Ws U f, , a TaKkxke BBeJs Oe3pasMepHbIC MEPEMEHHBIE Uy = U, M, Wy = U, ¥, ;

,:LT, MOJIYYUM CJEAYIONIYyI0 CHCTeMY ypaBHEHHUH UIsI CKOPOCTH W KOHIICHTPAalWH BTOPOH (a3sl —
Uz
COJIM WJIM COJICHOCHBIX mpumecel, B Buae[1] [2] [3]:

L T L )
or o€ u, Of
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[Tonw3ysce pasenctsamu (11), momywaem pacmpenenenue i, (ﬁﬁ 2') - TOPU30HTAIBHOM,

w, (f, £ 2') - BEPTHKAJIbHON CKOPOCTEHl U KOHIEHTpauuu f, (,€, £ 2') npumMecell B obnactu teueHus [4]:
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VJIK 532.5

METOAbl AHAITU3A MHOIO®A3HbIX CPE[l B MIPOTHO3NPOBAHUU
KABUTALUUOHHbIX TEYEHUU

C.U. Xyoaiikynos, /I.T. Ilanyanos, 3.C. bypues, E.C. Ioii
(HUUUBII npu TUUM)

Maxonaoa kyn azanu y3eapmac KecuMmiu aulauma Kygypaapodazu KAGUMAYUsIU OKUMIAPHUHE RAtOo
OyIUWY 6a KAGUMAYUA COHUHY TMONUUL KEMUPULAOU.

Appearance of cavitations currents in twist flows of poliphase ambiences in cylindrical pipe with round
cross sections perfect of onward-revolve movements is considered.

Paccmampusaemes nossnenue KasumayuoHHbIX meyeHull 6 3aKPYYeHHbIX NOMOKAX MHO2OPA3HBIX cped 8

YURUHOPpUYECKOU mpybe ¢ KpyeablMu NONEPEeUHbIMU CEYEHUSIMU, COBEPULAIOWUX OO0CMYRAMENbHO-6PAAMENbHbLE
0BUIICEHUS.

[Ipu nBxeHnn MHOTO(]A3HBIX Cpel MOTYT HaONIOAATHCS Pa3NUYHBIE CIy4aW B 3aBUCHMOCTH OT
CBOMCTB KOMIIOHEHTOB.

1. Bce cpenpl MoryT OBITH PACCMOTPEHHI KaK YIIpyTHE.

2. HexoTophbie U3 cpex SBISAIOTCS YIPYTUMHU, HEKOTOPHIE UAeaNbHO-IJIaCTUIHBIMHU.

3. HekoTopsie U3 cpell SBISIOTCA YIPYTHMH, HEKOTOPHIE YIPYTO-IUIACTHYHBIME, 00JIaTat0IIUMH
3¢ deKToM nepeyIOTHEHHUS.

4. HexoTophble Cpebl SBISIOTCS YIPYTUMHA, ASATHHO-TNIACTUIHBIMA € () PEeKTOM IepeyKIaaKu.

5. Jlpyrue xe cpenl SBISIOTCA YIPYTO-INIACTHYHBIME TBEPIBIMU CPEIAMH.

Crnenyer 3aMeTUTh, YTO CpPEIbl MOTYT OBITh PAacCMOTPEHBI KaK HWJcalbHbIC, TaK U Bs3Kue. B
3aBUCHMOCTH OT TOTO, KaKasl U3 yKa3aHHBIX BBIIIIe KOMOWHAIMI HAC MHTEPECYyeT, ypaBHEHUE IBUIKEHUS
MPUMET COOTBETCTBYIOIIMNA BUJ. BO3MOXHOE YMCIO YpaBHEHUU MPAKTHUYECKH HEOTrpaHUYeHHO. B 3ToMm
cilyuae JaBjeHUE B JaHHOW TOYKE MOXET OBbITh MPUHATO OOLIUM JJIS BCEX KOMIIOHEHTOB cpeiabl. Mmeer
CMBICJI paccMaTpWBaTh Ciydald, KOTJa JaBlieHWe OyneT oOmuM Il HEKOTOpPhIX TPYII W3 Cpeq
YYaCTBYIOIINX B IBFKCHHH.

Kak u3BecTHO, BCe TEUCHMS KUIKOCTH MPOUCXOIAT B MHOTO(ha3HOM Cpejie, U caMH JIBHKYIIHECS
KUIKOCTHU SABISIOTCS MHOTO(a3HbIMU. [Ipu MBMKEHUU 3THX Cpel MPOUCXOIUT B3aUMOIPOHUKHOBEHUE U
B3auMozeiicTBue Mexay (aszamu cpex [1].

B3auMonpoHuKarolee IBMKCHHUE JBYX WM HECKOJBKUX Cpell MOXKET ObITh pacCMaTpUBaeMO Kak
JIBIDKEHUE UX B MOpHUCTOW cpexpe. st mo00# M3 3THX KUAKOCTEH (Cpea) OCTaIbHBIC OYIyT SIBJISITHCS
MIOPUCTON Cpefoi, B KOTOpPOW OHU ABWXKYyTcs. llosToMy nmnsi Hac MMeeT CyIIECTBEHHOE 3HAaYeHUE
CBOMCTBO NOPUCTOU CpEIbI.

B3anmonpoHukamnme W B3aMMOJCHCTBYIONINE JBUIXKEHHS HECKOJBKHUX Cpell MOTYT OBITh
MPUYMHOW BO3ZHWKHOBEHHUS KAaBUTAllMW M KABUTAIMOHHBIX TEYEHUH. 3HAYHUT, OCHOBHYI POJb IIPHU
MTOSIBICHWN KaBHUTAIIMH WTPaeT MHOTro(a3HOCTh XHAKOCTH. Kak M3BECTHO, MPHW B3aUMONPOHWUKAHUH WU
B3aUMOJICHCTBUU BEKTOP CKOPOCTH pa3HbIX (a3 HaNpaBJSIeTCS B pPa3HbIE CTOPOHBI, M MPOUCXOJIUT
COyJapeHue 3TUX CKOPOCTEH. DTU cOyJapeHHs] B OCHOBHOM SIBJISIIOTCS] IPUYMHAMHU TOSIBIICHUM My3bIpei B
KUIKOCTH.

VHTEeHCHBHOCTh MHUITMUPYIOMIETO BO3JAEHCTBUS MOSBIAIOMINXCS Iy3bIpeH 3aBHCHT OT CTaJHH
pa3BuTus kKaBuTanuu. [1o CTPYKTYpHBIM NpH3HAKAM BBIICISIOT MEJIKOMY3BIPUYATHIO CTAJWI0 U CTaIUI0
CyNEepKaBHUTAIIHH.

Menkomy3plpuaTasi CTaaus XapaKTepU3yeTcsd CKOIUICHHEM KAaBHTAIIMOHHBIX  ITY3BIPHKOB
(chepuueckoit 1 HenpaBUIbHOW (GOPMBI), CBOOOJHO IJIABAIOIIUX B MOTOKE XHUAKOCTH U 00pa3yromuxX
(haken kaBuTanuu (KaBUTAIMOHHYIO KaBepHy). [lo Mepe YMCHbBIICHHS MNaBJICHHUS KOHIICHTPAIIHS
MMy3BIPPKOB B KaBEpHE YBEIWYMBAETCA W B pe3yjibTaTe BOJAa W3 O0JACTH KaBUTAIMU IOJTHOCTHIO
ynansiercs. Ilpu stom B oOnactu ciiea 3a oOTeKaeMBIM TeloM oOpasyeTcs 3amojHEHHas HapoM
CTallMOHApHAas KaBepHa, MMEIOIAas YSTKYIO TpaHuIly pasaeina (a3 map-KUAKOCTh. DTOT BUJ OOTCKAHUS U
XapaKTEepU3yeT CTAJANIO CYyTIepKaBUTAIUH.

[Ipu mpoeKkTUpOBaHUH BOIOCOpOCA C YUETOM MPEAOTBPAIEHUS KaBUTAIMA WHXKEHEPHBIH pacyeT
3aKJIFOYAETCA B OMNPENCNICHHH Hadajla KaBUTAllUM TIPU CPaBHEHWHM albTEPHATUBHBIX BapHAHTOB
KOHCTPYKIIHHA €r0 3JIEMEHTOB.



IIporHo3upoBaHue Hayaja KaBUTAlMM B 3aBHCHMOCTH OT IIOKAa3aTelsl, 0 KOTOPOMY CYZASAT O
HACTYIUICHMM KAaBMUTAIMM, OCYIIECTBISAETCS CIEIYIOIUMH METOAaMU: aOCOJIIOTHOTO JaBJICHHUS,
npeneabHBIX COYETaHUH XapaKTEPHOTO Hallopa U CKOPOCTH; KPUTHUECKUX TapaMeTpPOB.

Ilo wuHBIM mnpu3HAKaM METOJbl IPOTHO3MPOBAHMS HaydaJa KaBUTALMU IOAPA3AEISAIOT Ha:
pacdeTHble, OCHOBaHHBIE JHOO Ha WCIOJIB30BAHUU TEOPETHUECKHX (THIPOMEXaHUYECKUX), JUOO0
SMIUPHUYECKUX 3aBHCHMOCTEH; OJKCIEpHMEHTAIbHbIE, OCHOBAaHHBIE Ha MHCIIOJB30BAHUM JIaHHBIX
71a00PaTOPHBIX UCCIIEIOBAHUM, BHIIOIHIEMBIX ISl KOHKPETHOW MOJAEIH.

Ananus dororpadwuii (puc. 1) KaBUTaUHOHHBIX TedyeHHH npu O > 0 MO3BOJNSET BBIACIUTH TPH
XapaKTEepHBIX y4acTKa KOH(pUryparuy KaBepHsHI.

IlepBBlii M3 HUX — HayaJlbHbIH — HENOCPEACTBEHHO IIPUMBIKAET K KaBUTATOPY M HMEET
HEeOOJIbIIYI0 MPOTSHKEHHOCTb, COM3MEPUMYIO C pa3MepaMHu KaBuTaTopa. Jlajee mo HOTOKY cleayer
OCHOBHOM YYacTOK, KOTOPBIH IPOCTUpAaETCAd NPUOJIU3UTEIBHO HAa TPU YETBEPTH OT TEOPETHUUYECKH
ompezAessieMOl UIMHBI KaBepHBI. PeanbHas TpaHUIla KaBEpHbI Ha 3aKIIOYUTEILHOM KOPMOBOM Y4YacTKe
CWJIBHO pa3MbITa M pacuYeTHBIM IyTeM He onpenenserca. Kaxkaslii W3 BbBIICICHHBIX YYacTKOB
XapakTepusyeTcs cBoeoOpasueM (PU3MUECKHX NPOLECCOB, ONMPENCIIOMNX KOH(UTYpaluo KaBepHBHI.
Takum o00pazom, MOSBIAETCS BO3MOXHOCTH BBHIITOJIHUTH AHAIN3 TEUCHHWS Ha KaXKAOM H3 y4YacTKOB
OTJIEIBHO, & 3aTeM NOJy4YeHHBbIC pPEelIeHUs CPacTUTh. MHBIMU clOBaMH, OCHOBHOW CTaHOBHUTCS CXeMa
COCTaBHOI KaBEpHBI.

Puc. I - Ananus pomozpaguii xaeumayuonnvix meuenuti npu & > O nposeden 6 nabopamopuu mexanuxu
MHO20KOMNOHEHMHBIX U MHo2oasznbix cped UMCC AH PV3.

Cy1ecTByIomne MOAEIN BOZHUKHOBEHUS KABUTALUN HE YUYNUTHIBAIOT MHOTOYHCIIEHHBIE PeallbHbIe
(hakTOpBI, KOTOpHIE MOTYT 3HAUYWTENHHO WCKAa3UTh KapTHHY TeueHus. llpu ompeneneHnn Hadaia
KaBUTallUM Ha JTaJOHHOM Telieé BpalleHUs B Pa3IWYHBIX J1a0OpaTOpUSX MHpa HaOJonaeTcs
CyIIECTBEHHBIN pa30pOC HKCIIEpUMEHTAIFHBIX 3HAYSeHUH HayalbHOTO 4Kcia kaputanuu [2]. B ananazone
CKOpOCTEel TMOTOKa BOJBl 6-22 M/c HadajdbHBIE 4YHCIA KaBUTAIMM PACIOJIOXKEHBl B HHTEpBaie
0=0,4...0,6. Bce HeyureHHbIe (AKTOPBI OTHOCAT K MacmrTabHoMy dddekry. Bo3HUKHOBeHHE

KaBUTAlUU, TPEkKAE BCEro, 3aBHCUT OT YPOBHS HAJIWYMs B MOTOKE BOZABI 3apOJBINICH KaBUTAIIMOHHBIX
a1ep, KOTOPOe ONMPEAEIsIeTCs TEPMUHOM Ta30HACBHIIICHNE BOABL. DTOT MapaMeTp TPYAHO PEryJIHpyeTcs U
HMEHHO OH MOXET CTaTh NPUYMHOM OTKJIOHEHHWH OT WjAealbHOW cXxeMbl. PeanbHas Boma oOmajgaeT
BSI3KOCTBIO. Ha moBepxHOCTH Tena GopMupyeTcs MOrpaHUYHBIN CIIOH, KOTOPBIA B O0IIEM Cily4ae MOKET
ObITh JIAaMHUHApHBIM, NEPEXOAHBIM M TypOysieHTHbIM. IlosToMy cuMTaTh HaBiIeHHE MUHUMAaJIbHBIM
HETIOCPEJICTBEHHO HAa CTEHKE MOJKHO JIMIIb B paMKaX THIIOTE3bl O MOCTOSHCTBE JAABJICHHS MHOIEPEK
norpaHuyHOro cios. OgHaKo BA3KOCTH CYLIECTBEHHO BHJIOM3MEHSET TE€YEHHE B HOCOBOHM YacTH Tena
BpameHus [3]. Hampumep, Ha UMIMHOpHUYECKOM Kopmyce €O c(hepHuecKHM 3aTyIUIEHHEM B 00JIacTH
COWIEHeHNs cdepsl C NWIMHAPOM HAOIIONAaeTCs MECTHBIM JIAMHHApPHBIA OTPBHIB IOTOKA ((HOCOBOM

nyssIpb»). [lneHounas kaButauus B oTOM ciydae ycranasausaercs npu o =-C, ., tne C,

KO3(GUIMEHT JaBJICHHS B TOYKE Iepexoja JIAMHHAPHOTO TOIPaHUYHOTO CJIOS B TypOYJCHTHBIH.

Iy3bIppKOBas KaBUTALMs BO3HMKAET HecKonbKo panpe: 0 =—C,  +0,030. [na camwkenus yposHs



HadaJbHBIX YHCEN KaBUTAIMH TNPHUMEHSIOT CIENHAIbHBIE MPOQIINPOBKA HOCOBBIX OUYEPTAaHUH Te
BpallleHusi, B YACTHOCTH TPEIOTBpAINAlONINX JIAMHHAPHBIA OTpbIB (Hampumep, Teno Illube, Ttemo
TeitnopoBckoro abopaTopHoro noToka 6acceitna (CLLIA)).

I'me o —uncino kaBuraunu. Ha BO3HMKHOBEHHHM KaBUTALMH OTPa)KaeTCsl IIEPOXOBATOCTb
MOBEPXHOCTU. MHOTOYHCIIEHHBIE HKCIEPUMEHTHI MMO3BOJIMIN YCTAHOBUTH SMIIUPHUYECKYIO 3aBHCHMOCTD
JUIS HA4aJIBHOTO YHCIIa KaBUTAIMH OJMHOYHOHN MEPOXOBATOCTH:

a b
c,=C P ) (420 (1)
o 1%

3,[[601: hm - BBICOTa HICPOXOBATOCTH, o - TOJIMMHA HNOTPAaHUYHOIO CJIOA; «Us - CKOPOCTb Ha

rpaHulle TOTpaHUYHOrO cnosi. KOHCTaHTBHI oOmpeaeneHbl s [IEPOXOBATOCTU Pa3IUMYHOTO BHUA,
Harpumep, mis noxychep C=0,0106, a=0,439, h=0,298, nns konycos C=0,0338, a= 0,632, b = 0,451.
Eciun ojuHOYHash 1I€pPOXOBATOCTh pAacCHOJOXKEHAa Ha KPUBOJIMHEHHOW TIOBEPXHOCTH Teja
BpAILIEHUs, TO COOTBETCTBYIOIIEE HAUYAbHOE YHUCIO KaBUTAIIUU OTIPEACISIETCS KaK:
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rne C pau.~ KOODOUIHEHT TaBICHUS B MECTE PACIIONIOKEHHS [IEPOXOBATOCTH, PACCYHTAHHBIN 110

HOTGHL[HaJILHOfI TCOPpUU AJIA rnanxoﬁ IMOBEPXHOCTH.
HpI/I HaJIU4YUuHn pacnpez[eneHHoﬁ mepoxXoBATOCTH HAYAJIbHOC YHUCIIO KaBUTALlUU TCECHO CBA3aHO C

MecTHBIM K03 dunuentom tpeans C o
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Teuenne B JOHHON 001acTH 3a INIOXOOOTEKAEMBIMHU TEIaMH XapaKTEPU3yeTCs MHTEHCHBHBIMU
BHUXPEBBIMU 00pa3oBaHUAMH. B anpax BUXpell MOXKET BO3SHHMKATh My3bIPbKOBas KaBUTauusi. HauanbHble
YHclia KaBUTALUU B 3TOM CJIy4ae BhIpakaloT GopMyJiaMH BUAA:
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KO3 (UIUEHTHl KOTOPBIX HAaXOIAT IOJIYSMIUPUUECKUM IyTeM. B wyacTHocTH, UI1 OHUCKa C

OCTPBIMU KPOMKaMH HalAEHO:

= 0,44 +0,00036+Re , )

Geuxp

Kak u3BECTHO a’pHpPOBAaHHBIA MOTOK COCTOUT M3 CMECH BOABI M BO3Ayxa. [IpOHUKHOBEHHE
BO3/lyXa B MOTOK IMPOUCXOJIUT, B OCHOBHOM, Yepe3 CBOOOJHYIO TMOBEPXHOCTh, B 30HaX 0Opa3oBaHMUSI
KaBEepHBI, TPU IOTepe YCTOWYMBOCTA BOJH Ha MOBEPXHOCTH, MOTYT OOpa3oBBIBATHCS BO3JYIIHBIC
nonoctu. [3, 4,5, 6]. Kputepun o0pa3oBaHus Hadajia a’paiyu ONpPEACISIOTCS uuciaamu PeliHoibica,
Opyna u Bebepa. B nmnmubgpuueckux TtpyOax BoBIeYeHHUE B TpyOy BO3ayXa MPOUCXOJIUT MPHU
0e3HANOPHBIX, OYPHBIX M YaCTHUYHO-HAMOPHBIX TEUCHHUAX, IJIe MPOHUKHOBECHUE BO31yXa B IOTOK
MPOUCXOJUT TOJl JIEHCTBUEM KacaTelbHBIX HANpPSDKEHWH Ha TpaHWIax pasjelia BOJAbl M BO3IyXa.
PaccmoTpuM 3akpydeHHBIE MOTOKU HECKUMAEMOH BOJO-BO3AYIIHOW CMECH B IHIIMHIPUYECKOHN TpyOe ¢
KPYTJIBIMH  TIOTIEPEYHBIMH  CCUCHHSIMH, COBEpIIAIOIIEH MOCTyNaTeIbHO-BPAIlATEIbHBIC —JIBHIKEHUS
(puc. 1). MOXHO cUMTaTh, YTO TEUYCHHUE CMECH CTAI[IOHAPHOE, OCECUMMETPUYHOE H IUPKYISIIUOHHOE.
Taxke MOXHO paccMaTpuBaTh HECTAIMHAPHOE, OCECUMMETPUYHOE M IUPKYJSIIIHOHHOE TEYEHUE, HO C
JIOTIOJTHUTEIHHBIMH YCIOBHUSIMU.

[Ipenmonaraercs, uro o6e ¢da3sl cMecHu (Boa W BO3MyX) HECKUMAEMBI, paadalbHBIE CKOPOCTH

daz -

[losiBeHrEe 3aBUXPEHHI B TEUCHUH WMEET Pa3lIMYHYI0 MPUPOAY, B TOM UYHCIE HAIHYWE 3aBUXPUTEIS BO
BXOJHOW dacTu TpyObl. PaccmaTpuBaeTcss y4acTOK aKTHBHOW TpaHC(HOpPMAIIUX MOTOKA BOJI0-BO3MYITHOMH
CMECH.

B kauectBe Mojenu cMecH INpPUMEM MOJEIb B3aUMOIPOHHKAIOMUX MHOTO(A3HBIX Cpel
X.A. Paxmarynuna [3]:

e » SHAYUTCIIBHO MEHbIIC, Y€M TaHI'CHIHAJbHbBIC CKOPOCTHU - lgng U OCEBBIE CKOPOCTH - lgnz .
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P, 65,, +p,]rot3,8, = —p, grad 192" ~ f,gradp - p, gradu, + u,&(1,5,) ®)

A€ O — YHCJI0 KaBUTAllUU.
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rac fn 5 pni - 00bEMHBIC KOHLOCHTpPAMU U UCTUHHBIC IINIOTHOCTHU (1)33;

&, - BEKTOp CKOPOCTH 7 -(ha3bl CMECH.

lgnb??'gnr’lgnz - KOMIIOHCHTHI BEKTOpa CKOPOCTHU 71 -(1)8.3[;1 CMECHU B HWJIIMHAPHUYCCKUX KOOPAUHATAX;

M, - nuHAMHYeCKUH KO3 GUIUEHT 7 -pa3bl cMecH.

BBoast 6e3pasmepHbIe mapaMeTphl M YYUTHIBAsS MATYI0 PaJHAIBbHYI0 CKOPOCTh, TIONyYUM CUCTEMY
ypaBHEHUN
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Qopmymna (6) A. DnmreiiHa He OTpakaeT BIWSHHS 4HCia Diyepa [6] W mpH MajblX YUcIaxX
Dlinepa ¢ y4eTOM CUCTEMBI YpaBHEHHUH B3auMoIeHCcTBUS a3 (6), ONpeAeNsoT YHCI0 KaBUTAUN KaK:

i ,5(9;;9 B gn@ )2 (7)

COTIOCTABHMOE C YHCJIOM €CTECTBEHHOW KaBHWTamuu. PemieHme cucteM ypaBHeHui (5) m (6)
IMMO3BOJISACT MOJYYUTH CKOPOCTH B3aUMOIIPOHUKAIOIIUX U B3aPIMO):[eI7[CTByIOH.[HX (1)33.

B3auMonpoHUKHOBEHHE M B3aMMOJAEHCTBHE STHUX (a3, MOTYT OBITb MPUYMHON BO3HHUKHOBEHHSI
KaBUTAIIMH U KABHTAIIMOHHBIX TCYCHUH.

Bb1600. OCHOBHYIO POJIb NPU TMOSBICHUH KAaBUTAIMK UTpaeT MHOrodasHocTs xuakoctu. [Ipu
B3aMMOIIPOHUKHOBEHWU W B3aWMOJEHCTBUU BEKTOpP CKOPOCTH pa3HBIX (a3 HampapiseTcss B pas3HbIE
CTOPOHBI, W TMPOUCXOJUT COYAApEHUE ITHX CKOPOCTeH. DTH cOoymapeHHs, B OCHOBHOM, SIBIISIOTCS
MIPUYUHAMY TOSBICHUH Ty3bIpeil B )KUAKOCTH (pHC. 2.).

Puc. 2 — nosenenus nysvipeii 8 MHO20Ma3HOU HcUOKOCTU
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VJIK 532.5

METO[bl PACYETA YPOBHSA MOHMXEHUSA OUCNEPCHOW CMECU NPU
OTKAYKE U3 KOJNTOALEB

C.U. Xyoaiikynoe, M.A. Axkyooe, X.M. fIkybosa
(HUHUUBII npu THHUM)

Maxonaoa Kyodykdaeu Oucnepc apanawima CamxHuUHe UXMUEpull HYKMacuodeu, uxmuépuii eaxm
opanu2uoazu CamxuHy Monuut GopMyraLapu Maxiun KUIUHAoU.

In work it is investigated the movement of a disperse mix in the crack-porous environment consisting of
porous blocks, dividedby by cracks. Formulas of distribution of pressure in a non-uniform layer are received at
work of the perfect chink of a disperse mix.

B cmamve npusooumcs ananius uccie008anull no OnpedeieHuio YPosHs NOHUNCEHUS OUCREPCHOL CMeCU 8
n0O0e 8pems unu 8 100l MouKe 30Hbl GIUAHUS KOOOYd.

B cratee [1] uccrnenyercss NBUXKEHUE ITUCIEPCHOM CMECH B TPEIIMHOBATO-MOPHUCTON cpene,
COCTOSIIEH M3 MOPHUCTHIX OJIOKOB, pa3/IelIeHHBIX TPEIIMHAMU MPU paboTe HECOBEPIICHHON CKBAXXUHBI B
HEOJHOPOJIHOM IuiacTe. JJucnepcHas cMech COCTOUT M3 BOJBI M Fa3000pa3HOMN KHUIKOW Cpelibl, MIIOTHOCTD

KOTOpO# paBHa: P, = p, + p, , [1e O, -NIpUBEJCHHAs IIOTHOCTh BOJBI, U OHA paBHA O =p . f, .
P, -IUIOTHOCTb Ta3000pa3HON Cpelbl, KOTOpas paBHA PO, =P,.f,., TAe pP,;,0,; -ACTHHHBIC

IUIOTHOCTH, f,, f,-00bEMHbIE KOHLEHTPAIUK BOJbI K Ia3000pa3HOil CPeIbl.

IMpenmonaraercs, 4To 00BEMHBIE KOHIIEHTPAIIMH BOJBI M ra3000pa3HON Cpelbl MOCTOSHHBIE MPH
IBKeHHH o0oux (a3 u (a3oBble MpeoOpa3oBaHUs OTCYTCTBYIOT. TpeliuHBI OJHOOOpasHbIC, MPH
IBWKCHUN DUCIIEPCHON CMECH OTCYTCTBYIOT Aedopmaliuu, o0pa3oBaHMsS W Pa3BUTHE HOBBIX TpemwuH [1].
IT1acT ropru30HTANBHBIH, OECKOHEYHON MPOTANKCHHOCTH U KOHEYHON MOIHOCTH h . KpoBns 1 mojoriBa
nIacta HempoOHULAeMbl. IlnacT mpopesan ckBaxkunoil paguycom C, xoTopas mpoHuLaema He 10 Beeil
IIHMHE, a Ha mpoMexyTtke [ =1, —[ < h. IIpocTpaHCTBO BOKPYT CKBa)KHHBI 3arpsA3HACTCS U 00pasyercs

npu3aboitHas 30Ha MIIHHAPUIECKOH (POPMBI pagnycom R (puc.1), TIpOHUITAEMOCTHh KOTOPOH HUXKE, YEM
B OCTaJbHOU YacTu macta. [lonoxus

Bio=Py+m;p

rae ,ch - K0 QUUMEHT CKUMAEMOCTH OJIOKOB. /1 ;- MOPUCTOCTH OIIOKOB, S -xo3ddurment
COKUMAEMOCTH JKUAKOCTH, MOIYIUM KOIPPUIIHESHT Mbe30IPOBOAHOCTH:
k.

j
X, =
! /’lﬂjo




npuueM j =1 cooTBeTcTBYeT Mpu3aboitHOI 30He, j = 2 - BHEIIHEW YacTH IUIACTa; [ - BA3KOCTh
KUIKOCTH; K ; - IPOHUIIAEMOCTD TPELIUH.

JIBM>KeHHE OCECHMMETPHYHO, MPOUCXOAWT B JBYX Cpelax M ONHCHIBAETCS YPaBHEHHUSIMH B
LUIMHAPUUECKUX KOOpAUHAaTax [2]

ap,; OAp,

—-n. = . . ':1,2 1
o 2,00, (j=12) (1)

I'ne 77 ; -xapakTepuCTHKA TPEIINHOBATO-IIOPHCTON CPEAIBL. P ; -NABICHHUE KUIKOCTH B OJIOKaX:

62p 16p o’p
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Jlo Havana paGoThl CKBOKHMHBI JTaBJIEHUE BO BCEM IutacTe mocrosunoe P . Ilocne BKimoueHus
CKBa)kKMHa paboTaeT ¢ MOCTOSHHBIM pacxoaoM (.

HaganpHbie 1 TpaHUYHBIC YCIIOBUA UMCIOT BU:

P; = Potqb
I'ne
27k
M., -IMHAMHU4YecKas BA3KOCTh Ia3000pa3HO cpesbl U JKUIKOCTH- CMeCH. L, =V, P,

* *
W =S
My, L, — TUHAMUYECKasl BA3KOCTh I1EPBOM M BTOPOMH (ha3bl.

v, —KHHEMaTHdecKas BI3KoCTh cvecn. p, V. = pV, + p,V,

V.,V - BEKTOpBI CKOPOCTH KaxI0ii (Ba3bl qucrepcHoi cmecu [5] [6].

Jns GyHKIMiA })J ypaBHenus (1) coxpaHnstoT ¢popMmy, HadadbHbIE YCIOBHS CTAaHYT HYJIEBBIMH, a
rpaHu4HbIE OyAYT
o,

— :OPOO: at :0
PE 2( Z)

z=0
z=h

( 6;] {l—exp( f; H(ze[zl,z );

0.(zell.L])

Ha rpanwuiie npu3a00iHOMN 30HbI BRIMOJIHSAIOTCS PABEHCTBA AaBJICHUH Ui 00euX cpej:

P(R.z,t)=P,(R,z.1)

" PaBCHCTBO IMOTOKOB!

k GP 0’ P, k 8P 0’ P,
1ﬂ10 = 2ﬂ20
U o otor ) ., \@ or Otor

r=R+0
K dyrxmusam Pj(r,z,t) npuMeHseTcs npeobpaszoBanue Jlammaca mo nepemenHoit ¢ [3]. Torma

Ut GyHKIHHA n300pakeHui f ; (r, z,s) MTOJIyYUM ypaBHEHHS [4]:

S
A, - f, =0 2
J Zj'f‘?]js J ( )



C 'paHUYHBIMU YCIIOBUAMU

of . A4, '
i ZO,fz(OO,Z,S)ZO’(,,%): Zl+7715( E[ll,lz]),
) oz e.1)

/i(R.z.5)= f,(R,2.5) ®
9, — 52% ﬂj = ﬂjO (Zj + ﬂjS) 4)

o J,_ro o ), s

A

YpaBHeHus (2) DOMyCKAOT pa3aelieHre IEPEMEHHBIX [5], IS 4ero MOJI0KEeHO
fj(r,z,s)z Zj(z)Rj(r,s)

Torma ypaBuenus (2) u kpaeBble ycnoBus (3), (4) maror nBa ypaBHeHHs, llepBoe u3 HUX
OTHOCHUTEIFHO

d*7. de
Ly 7. =0 =0 (j=1,2
a2 T g - (=12) (5)

HuddepennmanpHoe ypaBHEHHE I MPU3a00WHON 30HBI MWIMHIAPUICCKOW (BOPMBI pagmycom

R HaXoauTCd pCHICHUEM ,[[I/I(l)(l)epCH]_[I/IaIILHOI‘O YpaBHCHHA BTOPOTO MOpsAAKa, KOTOPOC UMECT BUA!

d’R, 1dR,
2’+l L — S p R; =0 (j=12)
or rdr \x,+ns '
R,(=,0)=0 (6)

3amada (5) umeeT cOOCTBEHHBIE (DYHKIIHH

Z, =C,co8l,z

nw
rne A =-——- cobcTBeHHbIe 3HaueHHss. COOTBETCTBYOIUE COOCTBeHHBbIE (YHKIMHU 3amadn (6)

n

NUMCHOT BU/
Rln = Alnlo(rvn )+ BanO(rvn )’ R2n = B2nK0 (7"5,1)
I'ne
VAR . L R |
Vi AR/

I/ m 1 K m - OyHKIMu MakaoHansaa m -eo nopsiaka [3] [4].

UToOBI OCHOBHAas TEOpWs JaBajla XOPOIMHME pPe3yJIbTAaThl TPH XapaKTePUCTHKE CIIOEB,
TPAHCTIOPTUPYIOMIUX BOMY, CIEIYyET YeTKO MPEACTABIATH ceOe TiaBHBIC AOMYIIECHHS, KOTOPhIE CIETaHbI
IIpU BBIBOJIC 3THX ypaBHEHUW. Bo BceX ypaBHEHHUSX, KOTOPHIE 3/16Ch PacCMATPUBAIOTCS, OBLIU CICIIaHbI
CIIEYIONTHE OMYIICHUS:

1. Konozaen moJIHOCTHIO MPOHU3BIBAET BOJOHOCHBIN CIIOM.

2. [ToToxk sBsI€TCS IAMUHAPHBIM B pailoHE BIUSHUS KOJOALA.

Teiic mpeasoKuUil METOJ aHaldu3a HEYyCTAaHOBUBILIErOCS NMPUTOKA BOIBI B Kojozen [7]. B stom
cilydae MPHUMEHSCTCS JOMOJIHUTEIbHAs XapaKTepUCTHKAa BOJOHOCHOTO CJIOSl B BHIE KodddumueHta S,
KOTOPHIH paBeH 00beMy BOIBI, OCBOOOAMBIIEMYCS U3 CIUHHUITEI 00beMa BOJOHOCHOTO CIIOS TIPH SIUHUIIE
MMaJICHUS MMHE30METPUIECKOT0 HAMlOpa HA €NUHUITY AaBlieHHs. [10 OTHOIIEHUIO K MOBEPXHOCTH TPYHTOBBIX
BOJI ATOT KOY(PQUIMEHT MpeAcTaBiseT cCoO0H yHeNbHYI0 BOJOOTHAdy, a JUIs Cciaydas apTe3MaHCKOTO
IJIACTa UM OTPaHUYEHHOTO BOJIOHOCHOTO CJIOSl OH SIBJISIETCS 00BEMOM BOJIBI, KOTOPBIN IMEepeMenaeTcs u3



KOJIOHKH C OCHOBaHWEM, PaBHBIM €IUHUIIE TUIOMIAAM, ¥ BHICOTOH, PABHOW TOJIIMHE BOJOHOCHOTO CIOS.
(Benmens, 1942).

Jlist Kononnia ¢ TMOCTOSIHHBIM PAacXOJOM NpH OCCKOHEYHOM NPOTSIKEHUU BOJOHOCHOTO CJIOS
MMEeeM:

= daT f Td ™

ar

Oror wuHTErpas sABIseTcs (YHKUMEH HIDKHETO TIpeiesia M Ha3blBaeTCs HHTETrPaJIbHOM
MOKa3aTeIbHON (QyHKIMEH, BEIWIWHBI KOTOPOH MOXHO Haith mo Tabmumam (MuctutyT CMHTCOHA,
1933). BBenenme BpeMeHW OTKAuWBaHUS [ SBISETCA IIEHHOW OCOOEHHOCTBIO JTOTO YypaBHEHHUS.
Benuunna s sBiseTCs MOHMKEHHWEM MBE30METPUYECKOr0 Harmopa B BOAOHOCHOM CJIO€ B JIIOOOW TOUKE,
HaxoJsmencs BOIU3M KOJOAa, IPY PAaBHOMEPHOM BBIKAYMBAHWU M3 HEro BoAbl. Jpyrue ob6o3HaueHHs

OBLIU OMpEeACNICHBI BhIle. DTa (YHKIHS HA3BIBACTCS TaKKe (QYyHKIIMEH KOJIO/1a W(u) (Benmens, 1942).

v o 2
TYMEHTOM ¥ 3TON ()YHKIIUU SIBJSETCSA HIKHUM Mpeael uHTerpana. HamumeMm 3TOT apryMeHT B
A u r'S H

ATt
CJICAYIOIIEM BHJIC:
r? 4Tu
L7 ()
t S
ypaBHeHue (7) MepenuIieM Tax:
S = gW(u) 9

4xT

Ecnu Benwuwmnabl Tu S wu3BecTHbI, ypaBHeHue (9) MOXKET NPUMEHSATHCS Ui ONPEICIICHUS
MOHIKEHUSI B J000e BpeMs WM B JI000H TOUYKe 30HBI BIMSAHMS Koyioaua. Ecnu wu3BecTHa
(yHKIMOHAIbHAs 3aBUCHUMOCTh MEXAY IOHI)KEHHEM M BPEMEHEM WM PacCTOSHUEM OT KOJOoAla, TO
ypaBHEHHE MOXKHO PEIINTh OTHOCUTEIbHO BenuduH 1 u S

S ey -
ﬁnmcmcm ECTECT BeH Horg ganopa r
— s A
NMunus - dEany _pEL_
II'EI]. "
A
Bogonpoun OhCT
BomgorocHLIE ACTE
&, P -
BonoHenpoHHIaeMENR TOCTHIARIH A maacT
1

R

. VS

Puc. 1 — Ilpocmpancmeo 60Kkpy2 CKE8ANHCUHbL
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COBPEMEHHbIN [MHPOHOFMHECKMW
n ruaPOXMMNYEKUUN PEXXUM P. CbIPOAPBbA

3.U. Uembapucos, T.10. Jlechuk, A.b. Hacpynun, M.H. Paxumosa
(HUHUHUBII npu THHUM)

Cupoapé Oapenune xagsanapuda xyn uunux (1925-2011 uu.) maokukomiapHu MUHepaIU3AYUACU
OapesHuHe MapKubu Hamuxcaiap Kypuiub yuxmoxoa. Munepanuzayus yzeapunuwu maxauiu Kane cmeopudan
Yunos cmeopuzaua ymrasmimokoa. Kuw mascynuoa Toxkmoeyn cys ambopudau cysHuHe mawiianuuwiu cabadau
ounan 1995-1996 uiu. Cygnune cappranuiu pexcumuoa Myxum y3eapuiinap Ky3amuimoKod.

Considered results perennial (1925-2011) studies of the mineralization and chemical composition of river
water of basin river Surdarya. Conducted analysis of change the mineralization of river water from station Kall to
station Chinaz. As from a period 1995-1996 in inwardly annual mode of discharge of river water are observed
significant change because of unsets of water at a winter period from Toktogul reservoir.

Pacemampusaiomes  pesynomamor  muoconemuux  (1925-2011 2e.) uccredosanuii  Munepanuzayuu u
XumMu4eckoeo cocmasa peunvix 600 bOaccetina p. Coipdapwvs. [lposeden ananus usmeHeHUs: MUHEPAIUIAYUU OM
cmeopa Kanv 0o cmeopa Huwnasz. Hauunasa c nepuooa 1995-1996 22. 60 eHympueco0ogom pesscume pacxo0o8 800bl
HaOII00AOMca 3HAYUMeENbHble USMEHEeHUs U3-3a cOpocog 600bl u3 TOKMOZYIbCKO2O 8000XPAHUNUWA 8 3UMHUU
nepuoo.

Bacceiin p. Ceipaapss - kpynHedmui B lleaTpansHOit A3uu 10 TJIOMAAN U JITTUHE TJIABHOW PEKH.
Crok Boabl oOpa3syercss Ha orporax xpeOToB Tsanbp-lllans, oTKyJga peka BBIXOJUT CHayaia B CTEMHBIC
MIPOCTPAaHCTBa, a 3aTeM, 4depe3 NMycThiHI0O Kb3BITKyM, Bhamaet B Maioe Apanbckoe Mope. ['paHuiibi
OacceitHa pexku CwIpaapbs 9€TKO BHIAHBI TOJBKO B IpejeiaX TOPHOTo penbeda (Foro-BOCTOYHAS YacTh),
MO3TOMY TOYHAas Iuiomianb OacceifHa CeIpAapbu MOXKET OBITH ONpeiesieHa TOJBKO C BBIXOJA PEKU U3
xpe6ToB depranckoil nonuHs (puc. 1).

bmaromaps BBICOKMM OTMETKaM OCHOBHBIX TOpHBIX xpeOToB Tsup-lllans (Amaiickuid,
TypkecraHckuit), cnaramomux BomocOop Oacceifina CwIpAapbu, BEYHBIE CHEra W OJIJCHEHHS 3/eCh
3aHMMAIOT CPaBHUTEJIBHO OONBIIOE MPOCTPAHCTBO, XOTSA W 3HAYUTENIBHO MEHbIlee, 4eM B OacceiiHe
AMynapbH.

Pexa Cripmapsst oopasyercs ciausaneM pek Hapea u Kapagapss B BoctouHo#i yacTu Depranckoi
nonuubl. [lo cBoeit npotsxkeHHocTy (2137 kM) Coipaapss - Hanbomnee KpynHas peka LlenTpansHoil A3uu,
[0 BOJOHOCHOCTH OHa yCTYIMaeT TONbKO Amynapbe. HanOoiplee 4uciao MPUTOKOB COCPEIOTOYEHO B
®depranckoil monuHe. XapakTep MUTAHUS U PEKUM PEK OacceiHa HAXOMWTCS B TMOJHOM COOTBETCTBHH C
BBICOTAaMH XpeOTOB W CBSI3aHHBIM C HUM DPa3BUTHEM BEUYHBIX CHErOB, CHE)KHUKOB M OJieJieHeHHs. Pekn
JIeIHUKOBO-CHETOBOT'O MUTAHMsI BCTPEUAIOTCS TOJBKO B BEPXOBbAX p. HaphlH M Ha CEBEPHBIX CKIOHAX



Typkecranckoro m Amaiickoro xpedtoB (pekn Akcy, Xomkabakupran, Ucdapa, Cox, llaxumapnas,
Ucdaiipam, ApaBan u AkOypa). Bee ke Hanbosee kpynHbie pexku Oaccerina Coipaapbu U OOJIBIIUHCTBO
0ojee MEJIKUX MPUTOKOB OTHOCSTCS K peKaM CHEroBO-JIEAHUKOBOrO muTaHus, kak Hapein u Kapanapbs,
HanOosiee BOAOHOCHBIM TpUTOK Cripmappu - Ympuuk, KpymnHble mpasbie nputoku CeIpaappu B
®epraHckoil KOTIOBUHE, MHOTHE TpUTOKK pek Hapein, Kapanapeu, Ynpuuk u ap.
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Puc. 1 - Cxema pacnonosicenus 6acceiina p. Coipoapvs

OTtuM Oacceitn CrIpapbi Pe3KO OTIMYACTCS OT COCETHUX ¢ HUM OacceiiHOB AMymaphu Ha IOTe,
peku Uy, Tanac u o3epa Hccrik-Kynb Ha ceBepe, T1ie npeobaagatoT PeKy JeTHUKOBO-CHETOBOTO ITUTAHMUS.
Bropas ocobennocts Oacceiina ChIpapbi - €ro 3HAYUTEIBHO MEHbIas abCONIOTHAS BOJOHOCHOCTH II0
cpaBHEHHIO ¢ GacceiinoM Amymapsu — 11 1/c km”.

[Toutn HM ommH w3 mpuToKoB Cripaapbu B DepraHcKoil MOJIMHE HE JOHOCHUT CBOIO BOAY IO
[JIaBHOW pEKU BCIeACTBHE pazbopa Ha oporieHue. Huxke Bbixoga u3z dDepraHCKod KOTIOBUHBI P.
CoIpapbs, 3a UCKIFOYEHHEM JIBYX CPABHHUTEIBHO KPYIHBIX NMPUTOKOB 3aamuHcas u CaH3apa, Ialeko 10
HEe HE JOXOIIINX, CIeBa MPUTOKOB HU mMmeeT. CrpaBa ke B Hee BnagaeT AxaHrapaH (AHTpeH), nanee
HanboJiee KPYIHBIH 1 BOJOHOCHBIH NPUTOK p. Ynupuuk, a 3arem Kenec u Apwick. Teppurtopus Gacceiina
MPUHAJUIC)KAT  YEThIpeM  IIeHTPallbHOA3MAaTCKUM  rocynapcTtBam  KeIpreiscrany,  Y30ekucTany,
Tamxukuctany (odeHb HE3HAUYMTENbHAs dYacTh) W Kazaxcrany (HWKHSAS dYacTh Oacceiina). 3mech
COCPEIOTOYEHO OKOJIO TOJIOBUHBI HaceineHuss LlentpanpHoit Asun. Cenbckoe XO3SHCTBO U
MIPOMBIIIUIEHHOCTh 0acceifHa JOCTHTIIM BBICOKOTO JKOHOMHUYECKOTO YPOBHS, OCOOCHHO, B Ipeienax
V36exuctana. bompmme 3amacel TEIUIOBBIX PECYpPCOB W HAIWYWE IUIOAOPONHBIX 3€MEeNb, C OJHOHN
CTOPOHBI, M SIBHBII HEJIOCTATOK aTMOC(QEPHBIX OCAJKOB - C JIPYrol, OOYyCIOBUIM HIMPOKOE pa3BUTHE
OpOILIEHUS.

OCHOBHBIE CENBCKOXO3UCTBEHHBIE KYJIBTYPHl - XJOMYaTHUK (1m0 Yaprapel) m pUC B HIDKHEM
TeYeHUHW peku. B mnpearopesix, rae Oonbiie aTMOCHEPHBIX OCAAKOB, BBIPAIIMBAIOT KOPOTKO
BEreTallMOHHBIC CEIbCKOXO03SHWCTBEHHBIC KYJIBTYPHl, TJaBHBIM 00pa30oM KOJOCOBBIE. B 3Toil 30HE
pacrpoctpaHeHO OorapHoe 3emiezienve. 3a TMpeAellaMH OpOIIAeMOTO 3eMIIENENUs PaCIOJIOKEHBI
macToummaeie  yrompsa. Ilo momcueraMm cmenuanucToB TeppuTOpHs Oacceiina ChIpmapbu  paBHa
443 Thic. kM” unu 32 % Bceii TeppuTopuu LlenTpanbHolt Asun. CeIpaapbst - BTOpas 10 BOJOHOCHOCTH
peka LlenTpansHoit A3zuu.

[ToBepxHOCTHBIE BOAHBIE pecypchl Obacceiitna Coipaapsu (mo Yapmapbl) OIEeHHBAIOTCS B pasMepe
33,2 KM’ M UMEIOT OTKJIOHEHHS B 3aBUCHMOCTH OT BOJHOCTH Toja. OCHOBHEIE BOJHBIE PeCypchl bacceiina
(74 %) oOpasyrorcs B Depranckoit jgonuHe. Pacxoabl BOJABI B peKax IOJBEPKECHBI HE TOIBKO
BHYTPHUTOJOBBIM KOJEOaHUSIM, HO M W3MEHSIOTCA OT roja K roay. Ha pekax OacceliHa MOCTpOEHO U
(hyHKIHOHMPYET BOCEMHAANATh BOJOXPAHMUIIWI, HA30BEM HanOoiyiee KpyIHbIE M3 HUX: TOKTOTYIbCKOE
(moNMHAs eMKOCTh cOCTaBIseT 19,5 MIIH KM’, BBEIEHO B skcmutyataiuio B 1974 r.), Uapnmapunckoe
(15,7 kM, 1966 r.), Kaitpakymckoe (4,02 kM, 1956 r.), Yapsakckoe (2,0 kM, 1977 T.), AHIWKAHCKOE
(1,75 xm’, 1978 r.). CTpOHTEIBCTBO BOJOXPAHMIHII U yBEIHYCHHE BOA03a00pa M3 PEK 3HAYHTEIBHO



HW3MEHMJIO UX BOAHBIN PEKUM, OCOOCHHO B HM)KHEM TEUYEHUHU. B CBsI3M ¢ yBeIMYEHHEM IOCTYIUICHUS B
PEKH KOJJIEKTOPHO-IPEHAXXHBIX (BO3BPATHBIX) BOJ B OCEHHUE MECSLBI PAcXOAbl BOABI B HUX HECKOJBKO
noBelmaroTcs. B menmom, xak Oyaer mokasaHO HMXKe, THIpoJjorudeckue yciaoBust Chelpapbu 1O Mepe
Pa3BUTUS UPPUTALNHU YXYAUIMINCH, OCOOCHHO B HU30BbSIX PEKU.

CaMbplM KpyIHBIM BOJONOTpeOUTENEM SBIsETCS opomaemoe 3emienenue. Haumbonbias
opollaemasi IUIOIIAAb pacmojiokeHa B DepraHcKoW AOJMHE, CyLIeCTBEHHa OHa B l'onogHO# crenu u
TamkeHTckoM oa3uce. B HIKHEM TedeHMHM peku HauOoJjiee KPYHHBIMH OpOIIAEMBIMH MAacCHBAMH
aBITIOTCS ApbIch-Typkectanckuit 1 Kem3putopanackuid. B mpenenax Kelpreizctana opomiaroTcs MEHBIITHE
10 pa3Mepam IUIOIIAIN.

I'maponornyeckuii pexxum p. Colpapby U €€ OCHOBHBIX IPUTOKOB OBLT U3y4eH MO (POHIOBBIM
JaHHBIM Ja00paToOpuu rUAPOMETPUH U MeTposiornn HayuHo-uccaenoBaTenbcKoro MHCTUTYTa UPPUTaLUH
u BomgHbeix mpobnem (HUMBII) mpu TUMUM wu otaena ruaposoruud Y3ruapomera. Beimm coOpaHbl
CBEJICHHUS TI0 CpEeTHEMECSIUHBIM pacxojaM BoJbl 3a 1980-2011 rr. mo caeayromum crBopam: p. Celpaapbs
- xunut. Kame, p. Ceipmapes - Huxke cOopoca KMK (Buepre 1. bekaban); p. Celpmapps — 1oc.
Hanexaunckuii; p. Coelpmapbst — Boime ycThs p. Kenec; p. Hapsin - Yukypranckas ['OC, p. Hapein —
r. Yukypras; p. Kapamapes - kunut Yurene; p. Uupuumk- mnotmHa Yapsakckoit I'DC; p. YUupuuk -
r. 'azankent; p.Yupuuk - r.YwuHaz; p. Axanrapan — yctbe p.HMpram; p. AxaHrapaH — HUXKeE
AxaHrapanckoi mIoTuHs [1-3].

B p. Ceipnapes y crBopa Kanb B TeueHHne paccMaTpUBaeMOT0 MEPHO/A CPEIHEr0I0BbIE PACXOIbI
BOJIBI H3MEHSUINCH OT 364 M°/c (2009r.) 10 614 M°/c (2003), B 2011 r. oH 66l paBeH 495 m'/c.

B cpenneM 3a MHOTOJIETHE CPEJHEMECSUHBIE PACXOABI BOJbI U3MEHUINCH CIEAYIOIUM 00pa3oM: B
SHBape-MapTe OHU ObLIM PaBHEI 469-919 M’/c, HAUMHAS C aNpess U KOHYas CEHTAOPEM OHH H3MEHSIIHCH
ot 207 10 393 M’/c, T.e. HAOIIOAAIOCH UX YMEHBIIIEHUE, BBI3BAHHOE BOJ103a00pPOM U3 PEKH, B OCHOBHOM,
IUISL OPOLLEHUS CEIbCKOXO3HCTBEHHBIX KYJIbTYp. B OKTs0pe-nexabpe cpenHeMecsuHble PacXobl BOJBI
W3MEHSTNCH B Ipeaenax 371-622 M>/c, T.e. OBUIH HECKOJIBKO BBILIE, YeM B JICTHHE MECSILIBL.

Takoli ke BHyTpPUTOAOBOH XOJ pacxoJoB BoJbl coxpaHuiucs u B 2011 r.: B sHBape-anpene oHU
obimi 314-694 M/c, B Mae-ceHTAOpe ObUTH MeHbIie: oT 235 10 389 m’/c, B okTsaOpe-nekabpe OHH
Bo3pocin 10 236-1010 m'/c.

Huxe o Teuenuto pexu y crBopa Hike copoca KMK (B uepre r. bekaban) cpeHeMHOTONETHUH
pacxox BoOJbl yMeHbInaercs B 1,49 pa3; B TeueHue paccMaTpUBAEMOIO IEpUOAA BPEMEHHU PacXoibl
m3Mensuich ot 185 M/ (2009 1.) mo 469 M */c (2003 r.), B 2011 r. cpeaHerogoBoii pacxox BOIBI OBLI
paBen 324 m’/c.

B cpenneM 3a MHOTOJIETHE CPEJHEMECSUHBIE PACXOABI BOJBI H3MEHSIINCH CIEAYIOIUM 00pa3oM: B
AHBape-anpesne OHM ObLIM paBHbI 547-798 M°/c, ¢ Mast MO aBryCT BBHAY BOZ03a60Opa Ha OpOIICHHE
CeTBCKOXO3SHCTBEHHBIX KYIbTYp OHH CYIIECTBEHHO yMeHbIamuch g0 11,7-47,6 M’/c, a B okTsbpe-
nexabpe nobImamuck 10 155-575 m'/c.

Taxoil >xe BHYTPUTOJOBOM XOJ CpEIHEMECSYHBIX PacXxoJO0B BOIbl coxpaHuicia u B 2011 r.: B
SIHBape-anpele OHH M3MEHSUINCh B mpexernax 343-709 m’/c; ¢ mas mo ceHtsiOps - B mpexgemax 9,07-
36,7 M’/c u B OKTSOpe-nekadpe OHI BO3pOCIH 10 86,3-89,9 m/c

B p. Hapein (mpaBoii cocraBmsiomedr p. Colpaapbs) y crBopa Yukypranckas [OJC 3a
paccMaTpuBaeMblii IEPUOA BPEMEHH CPEIHEr0JOBbIE PACXOAbl BOJBI M3MEHSINCH CICAYIOIINM 00pa3oM:
oT 398 M*/c(2008 1) 10 499 m’/c, a B 2001 1. -462 m’/c.

B cpenHem cpenHemecsUHbIE PacxXoIbl BOJIBI U3MEHSIINCH CIENYIOIUM 00pa3oM: B SIHBape-MapTe
OHM ObUTH paBHbI 443-691 M’/c, HauMHAs C ampens W KOHYas CEHTIOpeM OHH M3MEHsUHCh oT 317 1o
443 v’/c, T.e. HAOIIOHAIOCH HX YMEHBITIICHE, BBI3BAaHHOE BOJ03a00pOM M3 PEKH, B OCHOBHOM, IS
OPOIIIEHUS CENbCKOXO03SHCTBEHHBIX KYJIbTYD.

B oktsi0pe-nexabpe cpeaHeMecssdYHbIe Pacxobl BOABI U3MEHSUIUCH B mipeaenax 432-601 M3/C, T.C.
OBLIM HECKOJIBKO BBIIIE, YEM B JIETHUE MECSLIBI.

B crtBOpe p. Kapagapses (neBoii coctaBisromnieit p. Colpaaphs) y CTBOpa KUILI. YUTeNa pacXoIbl
BOIBI M3MEHSUIHCH OT 85,8 M°/c (2008 T.) mo 199 m*/c (2003 r.), B cpeqHeM 3a MHOTONETHE PACXON
coctasmi 137 m/c, aB 2011 1. — 127 M’/c.

B cpeanem 3a paccMaTpuBaeMble TOABI CPEIHEMECSYHbIE pacXolbl BOABI H3MEHSJINCH
creyomuM o0pa3oM: B SHBape-MapTe OHM Obimd paBHEl 117-210 M’/c, HAauMHAS C ampens M KOH4YAs
CeHTAOpEeM OHM M3MEHSUTHCh oT 95,2 1o 181 m’/c, B okTs6pe-neKabpe - B mpexenax 124-168 m’/c; T.e.
HaO0JII0JIa7I0Ch MX HEKOTOPOE YMEHBIIEHHE B JIETHUE MECSIbI, BBI3BAHHOE BOA03a00poM u3 peku. B
OCHOBHOM, JIJISI OPOIICHUS CEIbCKOXO03IUCTBEHHBIX KYIbTYp (pHC. 2).



BHyTpuUrogoeoe pacnpepneneHue pacxogoB
BOAbl, OCPpeAHe HHOe MO MATUNE TUAM
p. Cbipaapbs - Huxe copoca KMK
(B yepTe r. Bekabapn)

BHyTpurogoBoe pacnpoegeneHue pacxoaos
BOAbI, OCPEAHEHHOE MO NATUNEeTUAM
p- Cbipaapbs- noc. HagexaeHckumn
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Puc. 2 - Bnympuzooosoe pacnpedenenue pacxoooe 600wvl bacceuina p. Coipdapbs, ocpeoHeHHOe NO
namunemuam (1997-2001 zz., 2002-2006 2., 2007-2011 22.) y cmgopos:
a) nHudice copocoe KMK (8 uepme e. Bexabao), 6) noc. Haoesxcounckuii; 6) e. Yunas; ) p. Hapoln -

K. Yukypean (3 km sviue copooa); 90) p. Kapadapws — k. Yumene

Oco0eHHOCTH THAPOXUMHUYECKOTO0 pesxkuma. 1o p. Celpaapesa B HacTOsIIEE BpeMs XUMAYECKUN
coCTaB BOJBI Ompejensercss B mATH crBopax: p. Ceipaapes - 1. Hamanran (kwumn. Kans), Ceipnapes —
Boiie T. bekaban, Ceipmapesi — Hike T. bekaban, Ceipmapes — Hanpexaunckuii, Ceipaapbs — Uunas

(maHHBIE MTOCIENHUX JIET TOMOJIHAIOTCS 10 cTBOpY — 0,5 kM Huxe ycrbs kosekropa ['TIK-C) (puc. 3).

J10 MHTEHCUBHOI'O Pa3BUTHS OPOIICHHUS B OacceliHe CYIISCTBEHHON Pa3HUIIBI B MUHEPAIU3alUU U
OTHOCUTEIBHOM COCTaBe OT KHUIUIL. Yukypran Ha p. Hapein um go r. Kazanuncka ua p. Colpgapes He
HaOxtoanock. Ha Bcem aTOM ydyacTke MUHEpanu3amus BoAbl U3MeHsIachk B npenenax 0, 25-0,40 1/, a o

coCTaBy Boja Oblia ruapokapbonaTHo-kansnuenas (I'-K).




B nocnennue roael MuHepanuzanus Boiel B p. HapsiH y r. Yukypran usMeHsercs B Ipenenax
0,30-0,35 r/n, mo coctaBy OHa CyJiab(haTHO-THIPOKApOOHATHBIN-HATPHUEBO-MarHueBo-kanbiueBas (CI-
HMK). V crBopa r. Hamanran (k. Kane) mMunepanuzauus Bogsl mosbimaercs go 0,95-1,0 1/1, cocras
BOJIbI CTAHOBUTCS CyJIb()aTHBIH-MarHHE€BO-HATPUEBO-KAJIbLIMEBHIM
(C-MHK).

[Tpu BeixOne pexu Coipnapbs Ha TeppuTopuio Kazaxcrana MuHepanu3anusi €€ BOJbI MOBBIIIACTCS
1o 1,0-1,1 r/m, a cocraB BoABI MEHSAETCS Ha CyIb(aTHEII-MarHueBo-KanbIneBo-HaTpuessd (C-MHK).

B Bepxnem teuenun Ceipnapbu - kunul. Kaib, cpenu aHnOHOB npeobnagaer cyiabhaTHbIH MOH
(ko3 duument koppemnsuuu paeH 0,92), Ha BTOpOM MecTe - THAPOKapOOHATHBIA HMOH, HA TPEThEM —
xJIopuaHBIA HOH. Cpean KaTHOHOB IpeoOiiagaeT HOH Kanbuus (Koagduiuent koppessinuu pased 0,77).
Ha BTOpom mecte — moH HaTpusa (koddduiment koppensiuu paBeH 0,80), Ha TpeTbeM MecTe — HMOH
Maraus (ko3 uiuent koppeisanuu paseH 0,41).

B mmwxHem Teuenuu p. Coipaapbs - Huxe yerbsa kojuiekropa ['TIK-C cpean annonoB npeoOnagaet
cynbdaTHbId n0H (KodddumueHT koppensuu paBeH 0,96), Ha BTOpoM MecTe - THIPOKapOOHATHBIN HOH,
Ha TpeTheM — XJIOpUAHbIH (K03 Puument koppensunn pasen 0,84). Cpenu kaTHOHOB mpeobiasaeT MOH
Hatpust (koadp¢unuent koppensuun paseH 0,80). Ha BTopom mecTe — MOH Kanbius (kod¢hduuueHT
koppensiiiu paseH 0,46), Ha TpeTheM MecTe — HOH MarHus (koaddunuent koppensanuu paseH 0,51).

B nenom 3akOHOMEpPHOCTh U3MEHEHUI XMMHYECKOI'0 COCTaBa BOJBI 110 JUIMHE PEKU COXPAHAETCS
U B mocienHue roabl. Eciin B BepxoBbsiX peku MuHepanuszanus paBHa 0,38-0,44 r/m, a coctaB BOJIBI
cynb(aTHO-THAPOKapOOHATHRIH—HATpreBO-MaraueBo-KanpueBsrii (CI-HMK), To B HUXHEM TeueHUH
muHepanmu3amus a0 0,90-1,23 r/n, mpu 3TOM COCTaB BOJBI MEHSAETCS Ha CyiIb()aTHBIA — MarHHEBO-
kanbiueBo — HaTpuesslid (C-MKH) (tadm.1).
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p. Coipaapbs, r. Bekabap (Huxe ropoga), Huxke
cbpocos "BogokaHana" 2008-2009 rr.

p. Cbipaapbs, r. bekabap (Hvke ropoga), Huxe

cbpocoB "Bogokanan" 2008-2009 rr..
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Puc. 3 - 3asucumocms uzmenenuss co0epICcanus 2nA8HbIX UOHOE OM GETUYUHB MUHEPATUIAYUU B00bL
p- Coipoapuvs y cmeopos: a) Hamanean (kuwin. Kanw); 6) 2. Bexabao — (gviute copoda)
sblule cOpOCa MEemenLypeuiecko2o 3a600a 20pood;
8) 2. Bexabao — (Huoice 2opooa), Hudice copoca «Bodoxanany;
0) noc. Haoeorcounckuii; nusce ycmos xon. I'TIK-C




p- Coeipaapbs B ipenenax Y30eKucTaHa 1Mo OTJEIbHBIM IIEPUOIaM

Tabmuma 1 - MHOTOJIETHHE H3MEHEHUS THAPOXUMHUIECKNX XapaKTepHUCTHUK PEYHBIX BOJ OacceitHa

T'oner
Pexa Crsop 1925-1950 rr. | 1951-1960 rr. | 1961-1970rr. | 1971-1980rr. | 1981-1990rr. | 1991-2000rr. | 2001-2011 rr.
1 2 1 2 1 2 1 2 1 2 1 2 1 2

Hapbin Vukypran 0,28 | CI-MK | 0,29 | CI-MK | 0,29 | CI-MK | 0,30 | CI-MK | 0,30 | CT-MK | 0,34 | CT-MK | 0,42 | CT-MK
Kapaznapbs | Kammbippasat 0,30 | CI-MK | 0,31 | CI-MK | 0,32 | CI-MK | 0,35 | CT-MK | 0,40 | CT-MK | 0,45 | CT-MK | 0,50 | CT-MK
Kapazapbst | Yurne 0,48 | CT-MK | 0,49 | CI-MK | 0,50 | CI-MK | 0,52 | TC-MK | 0,53 | TC-MK | 0,60 | TC-MK | 0,64 | TC-MK
Unpunk | XOLKUKEHT 0,17 | T-HK |0,18| T-HK |0,18| T-HK |0,19| TI-HK |020| TI-HK |021| TI-HK |023| TI-HK
Yuuas 0,34 | CT-MK | 0,40 | CI-MK | 0,44 | TC-HMK | 0,65 | TC-HMK | 0,72 | TC-HMK | 0,71 | TC-HMK | 0,72 | TC-HMK
AxaHrapaH gyypl‘;g;"e 0,12 | CI-MK | 0,12 | CI-MK | 0,13 | CI-MK | 0,13 | Cr-HK | 0,14 | Cr-HK | 0,16 | CI-HK | 0,20 | CIr-HK
Axanrapan | Congarckoe 0,32 | CT-MK | 0,33 | CI'-MK | 0,44 | CI'-MK | 0,68 | TC-MHK | 0,70 | TC-MHK | 0,75 | TC-MHK | 0,88 | TC-MHK
Chipaapbs EI'(.HI?;i‘;mH 0,40 | CT-MK | 0,45 | TC-HMK | 0,62 | TC-HMK | 0,64 | C-MHK | 0,65 | C-MHK | 0,68 | C-MHK | 0,70 | C-MHK
Creipnapest | r.bekaban (k. Ke3puikummak) | 0,42 | CI-MK | 0,59 | TC-HMK | 1,03 | C-HMK | 1,20 | C-MHK | 1,22 | C-MHK | 1,24 | C-MHK | 1,27 | C-MHK

Ilpumeuanue: 1-munepanuzayus 600vl, /1, 2- XUMUYECKUL COCMAB NO NPeodIadarwum UOHAM u cmaouim 3aconenus; X- xnopuonvtii (Cl);
C- cynvpamuwiii (SO™); I'- cudporapbonamuwni (HCO5); H-nampuii (Na™); K-kanoyuii (Ca*?); M-maenuii (Mg*?)




Buieoowt:

Jo 1990 r. Bo Bcex MepeuncIeHHBIX CTBOpPAx, a TakKe Ha CcTBOpax YukypraH - p. HapeiH u
Kapabarum — p. Kapagapes HanGosnpiine pacxoasl BoJbl HAOMIOJAINCh B Mae-aBrycTe, HAUMEHbBILNE — B
CeHTs0pe-MapTe, B ampese HaOMI0Jaloch IOBBIIIEHHWE PACXOJOB BOABI IIOCIE 3UMHEH MEXEHH, a B
aBryCTe MX CIaJl MOCJIe JIETHETO MOJIOBOIbS.

Hauunas ¢ nepuoga 1995-1996 rr. Bo BHYTPUTOJIOBOM PEKUME PACXOIOB BOJBI HAOIIOJAIOTCS
3HAYUTEJIbHbIE U3MEHEHHUS U3-32 COPOCOB BOABI B 3UMHUU NepruoA U3 TOKTOTryJIbCKOTO BOAOXPaHUIIMILA.
IToaTomy pacxonbl BOJbI HOSIOps-A€KaOpsi MOTYT PEBBILIATH PACXO/ABI BOJIbI IETHUX MECSIIEB;

B 1950-1960 rr. cymecTBeHHOW pa3HUIILI B MUHEPATU3AIIUH U OTHOCUTEIFHOM COCTaBE OT KHUIIL.
VYukypran Ha p. Hapein u go r. Kazanunacka Ha p. Celpnapse He Habmoganock. Ha Bcem 3TOM ydacTke
MHUHEpaJIu3amus BOIBI HU3MeHsulach B mpemenax 0, 25-0,40r/m, a mo coctaBy Boma Oblia
ruapokap6onaTHas-kaneiuenas (I'-K).

B nmocneanue roasl MuHepanusanus BoAbl B p. HapslH y r. Yukypran M3MeHseTCs B Ipejaenax
0,30-0,35 r/n, mo cocTtaBy OHa CyJib(aTHO-THAPOKapOOHATHas-HATpUEBO-MarHueBo-kanpnueas (CI'-
HMK). V crBopa Kans munepanuzaumst Boasl nosbimaercs a0 0,95-1,0 r/m, coctaB BOABI CTaHOBUTCS
cyib(aTHBIM-MaraueBo-HaTpueBo-kanbiineBbM (C-MHK).

ITpu BeIxOne pexu Colpaapbs Ha TeppuTopuio Kaszaxcrana MuHepanu3anusi €€ BOJbI MOBBIILIACTCS
mo 1,0-1,1 1/, a cocraB BOJIBI MEHSIETCS Ha CyJIb(aTHBI-MarHueBO-KaIbITueBo-HaTpueBslil (C-MHK).

[Iporexas no Tepputopun Ksipreizcrana, Y30ekucrtana, yactuuno Tamxukuctana u Kazaxcrana,
Colpaapbsi 3HaUUTENIBHO MEHSET CBOIO BOJOHOCHOCTb M KAa4E€CTBEHHBIH cocTaB. Tak Kak BO MHOTHX
paiioHax BOJy 3TOM PEKU MCIOJb3YIOT AJIS HUThS, TO ITO OTPAXKAETCA HA 3[I0POBLE HACEJIEHUS, IIPUBOAS K
yBEIMUYEHUIO HH)EKIIMOHHBIX U APYTUX 3a00JIeBaHUH, TO3ITOMY Ba)XXHO OBUIO M3YYUTh T'HMAPOJIOTHUCCKUI
U THIPOXMMHYECKUN PEKUM AaHHOM peKH, TaKk KaK OHa SIBJSIETCS] TPAHCTPaHUYHOM.
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OLIEHKA CTENEHW ONACHOCTU U 30H PUCKA OT BO3MOXHOI'O
NMPOPBLIBA BbICOKOIOPHbIX O3EP TALUKEHTCKOWU OBJIACTH

@.11I. Ilaa3u3oe
(HUUUBII npu TUUM)

In considered article are presented some results of the carried out researches on high-mountainous lakes
of the Tashkent region. On the basis of the approached calculation method of a wave formed at destruction of a
blocking natural dams of considered lakes, have been determined its basic parameters and are revealed zones of
flooding on basins of the rivers Pskem and Koksu at passage of a wave of break on the considered rivers. Results of
the carried out calculations have been put on the digital map, created on platform ArcView 3.2a.

B paccmampusaemoti cmamve npusooamcs omoenbHbvie pe3yIbmambvl NPOSEOEHHLIX UCCIe008AHUL NO
8b1COK020pHbIM 03epam Tawikenmckoti obnacmu. Ha ocnose npubaudiceHHol MemoOuku paciema HpopbleHOU
80NIHbI, 00pA3YIOWELICA NPU PA3PYUEHUY NPe2PaXCOaOWUx ecmecmeeHHbIX NIOMUH PACCMAMPUBAEMbIX 03ep, ObLiu
paccuumansl u onpeoeieHsvl ee OCHOGHbIE NAPAMEempyl U BbISAGIECHbl 30Hbl 3aMonieHus no bacceiinam pex Ilckem u
Koxkcy npu npoxooicoenuu 6o1Hbl npopuvlea no paccmampusaemvim pekam. Pesynrvmamur nposedennvix pacuemos
ObLIU HaHecenbl HA YUGpPo8yo Kapmy, co30annyto Ha niamgopme ArcView 3.2a.

Ha coBpemenHoM dTame pa3Butus PecnyOmukn Y30eKkucTaH, B YaCTHOCTH, Pa3IMIHBIX OTpaciei
ee DKOHOMHKHM OTMeYaeTcs OIpeielieHHbI HEIOCTaTOK JHepropecypcoB. [laHHOE 0OOCTOATEILCTBO
TpeOyeT B CBOI OUYepe]b BBEJCHHS IOMOTHUTENBHBIX MOIIHOCTEH, MCIIONB3YIOMUX Pa3IUYHbIC BUJIBI



HWCTOYHHUKOB dHeprur. Hanbosee mepCeKTUBHOM U € DKOJOTHIECKON TOYKH 3PEHHS IeJecoo0pa3Hoi Ha
CETOAHSIIHUN JIGHb SIBISIETCS pPa3BUTHE BO30OHOBISEMBIX HMCTOYHHKOB HSHEPTrHU, W B YaCTHOCTH,
TUAPOIHEPTOPECYPCOB.

[IpuMeHnTENTPHO K OTpaciy 3JIEKTPOIHEPreTHKa, MOIIHOCTh YCTAaHOBOK Ha BO300HOBIISIEMBIX
WUCTOYHHMKAX SHEPIUH JIOCTUTaeT ceiiuac Ooisiee 25 % M MMEET TeHICHUHMIO yBelnueHus. HanbGousbiyro
JIOJII0 ATOTrO mpoueHTta coctasisetr I'9C [1].

HawnbGonee nepcrieKTHBHBIMU B TUTAHE OCBOEHUS THIPOIHEPTOPECYPCOB SBISIOTCS BHICOKOTOPHBIE
peku ropaoi cuctemsl Tsaub-11lanb, pacmoioxXeHHBIE B CEBEPO-BOCTOYHOM YacTH TamKeHTCKOH 00acTy.
Bonbmmm rugposHepronoTeHnnanoM obnamawt pexu [Ickem, Yram, YaTtkan.

[loTennmanbHbIe THAPOIHEpTrEeTHYECKHe pecypchl p. Ilckem cocraBmstor 3,6 mupa kBTa, u3 HUX
TEXHUYECKH BO3MOXKHBIE K OCBOGHHIO oOmneHmBaioTcs B 2,9 mupna kBta. Cxemoil ucCHOIb30BaHUS
TUApPO’HEpronoTeHnuana peku Ilckem Ha BceM ee MNPOTSKEHUH OIpesesieHa BO3MOXKHOCTh
cTpoutenscTBa Ha Hed 4 kpynHeix ['DC: Kapanrutyraiickoil, Bepxnenckemckoi, Ilckemckoil u
Mynnanakckoit '9C cymmapHOi ycTaHOBIEHHON MomHOCTRIO 1250 MBT [2].

CTpoUTENbCTBO KPYIHBIX THIPOIHEPTETHUECKUX THIPOY3IIOB, CO3MAI0NINX OO0JIbIINE HATIOPHI IS
BBIPaOOTKHM 3JekTposHeprun Ha ['DC, co3maer B CBOIO OdYepeAb ONPEICICHHYIO OMNacHOCTb IS
HIDKEPaCIOJIOKEHHBIX PaOHOB MPU BOZHUKHOBEHUH Ha JAHHBIX COOPYKEHHUSIX aBapui.

AHanmu3 IATEepaTypbl, TOCBSIIEHHOW HM3yYEHHWIO BOIMPOCOB O€30MaCHOCTH THAPOTEXHHYECKUX
COOPY’)KEHM, B YACTHOCTH IIJIOTHH, MOKA3bIBAET, YTO 3TU COOPY>KEHHSI MOTYT NPH BO3HUKHOBEHHUH Ha
HUX aBapuil MPHUBECTH K YPE3BHIYAWHBIM CHUTYyallMsM Ha OOJBIINX TEPPHUTOPHUSX. BeposTHOCTh aBapuit
VBEIIMYUBACTCS TIPH OOJBIIOM CPOKE JKCIUIyaTalldd COOPYKEeHHUH, KOTopwlii mpesbimaeT 30-40 meT.
AHanu3 aBapuii, MPOU3OIIEAIINX B pe3yJbTaTe pa3pylIeHUs IJIOTHH, YKa3blBa€T HAa MX OTHOCHUTENIHBHO
BBICOKYIO B CpPEIHEM HaJeXKHOCTb, OJHAKO Ha KAXIyH ThICI4Y IJOTHH NPUXOAUTCA OJHA KpyMHas
aBapus WJW aBapus C TSDKEIBIMU TOCIEICTBHSIMH (YEIOBEYECKHE JKEPTBBI, OOJBIINE MaTepHalIbHBIE
MOTepH, SKOJIOTHIECKUE HAapyIeHus u np.) [3, 4, 5].

B nomunax pex Ilckem n Kokcy pacnoyioxkeHbl BEHICOKOTOpPHBIE 03€pa, UMEIOIINE 3aBABHBIN THUII
MIPOUCXOXKACHH, OOpa3oBaHHBIE B pe3yibTaTe IMEPEKPHITHS pycia peKk OOoNbIIUM OO0BEMOM TOPHON
Maccel. I'opHbIe pationsl TamkeHTCKOW 00JaCTH HACYUTHIBAIOT MOPSAIKA AECATKA TAKOTO POJa OMAaCHBIX
BBICOKOTOPHBIX 03ep. K Hauboyiee KpyHmHBIM OTHOCSTCSI BBICOKOTOpHBIE O3€pa 3aBallbHOTO THIIA
[aBopkyns, bonbmoit Uxnau, Huxuauit Uxnau u Kokcy.

BricokoropHbie o3epa Takoro THIA, KaK MPaBIIIO, 00pa3yrOTCs B pe3yibTaTe MPOUCXOXKICHUS
ctuxuiinbix 6encteuii (UC) mpupoaHOTO XapaKTepa — CHIIBHBIX 3eMIIETPSICEHH, OTIOJI3HEBBIX MIPOLIECCOB,
CEJIEBBIX ABJICHM.

OnpenenuTs TPOYHOCTP W JIOJNTOBEYHOCTh  CYIIECTBOBAHUSA  E€CTECTBEHHBIX  IUIOTHH,
MIPErpaXKJAIOIINX PYCIO BBICOKOTOPHBIX 03€p, MPEACTABISIET OONbIINE TPYAHOCTA BBUY HEM3BECTHOCTH
CTPYKTYpBhI TOPHOI Macchl Tejla €CTeCTBEHHOM IUIOTHHBI. Pa3pyleHus ecTecTBEHHBIX IUIOTHH TaKOTO
posa MOTYT BBI3BaTh KPYIMHOMACIITAOHBIE Pa3pylIeHUs M 00pa3oBaHUE IMPOPHIBHON BOJHBI, KOTOpAasd,
MIPOXOAS BHHU3 MO0 TEYSHHUIO PEKH, MOXKET 3aTaIUIMBATh OOJBIINE TEPPUTOPUH U BBI3BATh KPYITHBIE aBapUU
Y Ype3BbIYaHbIE CUTYAI[MU HA HAMEYaeMBbIX K CTPOUTENbCTBY KpyIHbIX [ OC.

B mHacrosimee Bpemst oTMedaercss HaubOoyiee HMHTEHCHBHOE OCBOEHHE TMOJ 3acTpOMKy U
BO3JICNIBIBAHNE CEJNbXO3KYJBTYp MPUOPEKHBIX 30H BBICOKOTOPHBIX PEK, KOTOpHIE IMOABEPIKEHBI
3aTOIJICHUIO MIPU MPOXOXKACHUH MaBOJKOBBIX BOJ, a TaKXKe MPH MPOPHIBE BBIIIEPACIIOIOKEHHBIX HA HUX
BBICOKOTOPHBIX 03€p U BOJAOXPAHMIINIL.

Bce BhIIeyKa3aHHBIE 00CTOSTENHCTBA BIIOCIEACTBUU MOTYT MIPUBECTH K OOJBIITNM YEIIOBEYECKHM
JKEPTBAM U TII00ATBHBIM KaTacTpodaM B pacCMaTpUBaeMOM PETHOHE.

[ToaTOMYy Ha CErOIHSIIHUN JI€Hb OJIHOM M3 aKTyaJlbHBIX 3aJlau SIBJISIETCS pAcdeT U OIpeJlelieHue
[apaMeTpoB MPOPHIBHOM BOJHBI M 30H 3aTOIUNICHUSA, C LEIbI0 OIpPEAENIEHUs] 30H IEepBOCTENEHHON
9BaKyaIi HACEJIeHHUS U3 HACEJIEHHBIX IMMyHKTOB, PACIOJIO0KEHHBIX Ha PACCMATPUBAEMBIX TEPPUTOPHUAX. A
Tak)Ke pa3paboTKa Ha WX OCHOBE KOMIBIOTEPU3UPOBAHHOW CHUCTEMBI MOAJEPKKH MPUHITHS PEIICHUH MO
BBISIBJICHUIO OMACHBIX 30H 3aTOIJICHUH MPHU MPOXO0KAESHNUU MTPOPHIBHOM BONHBI. JlaHHAs cucTeMa SIBIsETCS
HanOoisiee yJOOHBIM WHCTPYMEHTOM JJIsi OCYIIECTBICHWS MOHHTOPWHTA BHIMICyKa3aHHBIX 337ad W IS
peanu3anny IepBOOYEPETHBIX MEp IO IBAKyaIlMl HACEICHNUI W3 30HBI O€JCTBUA3 U SBISIETCS MOJIE3HBIM
nHcTpymeHToM 1t MUC PV3.

3agadaMu JaHHBIX KCCIIEOBAHWUN SBISJIOCH OTNpENeleHHue IMapaMeTpOB IPOPHIBHON BOIHEI,
oOpasymomelics B pe3ylbTaTe MPOPbIBA €CTECTBEHHBIX IUIOTHH JAaHHBIX O3€p, W OINpeIeNeHHe 30H
MIOATOIIJIEHUS TPOXOXKACHHUEM BOJHBI NMPOPHIBA C IIENbI0 ONpPENeSIeHNs 30H NEPBOCTENIEHHONW 3BaKyalluu
HaceJIeHUs U3 HACEJICHHBIX IIYHKTOB, PACIIOIOXKEHHBIX Ha pacCMaTPUBAEMBIX TEPPUTOPHSIX.



Ienu u 3a0auu uccneoosanuii

OCHOBHOH 1IENbI0 MPOBEICHHBIX HCCICIOBAHUN SIBJISETCS OIIEHKA CTEIEHH OMACHOCTU W 30H
pHCKa, a TaKKe OLIEHKa BO3MOXHOIr0 yiiepba OT yrpo3 BO3MOKHOTO IMPOPBIBA BBICOKOTOPHBIX 03€p
[TaBopkyns, UxHau Oompmoii, Mxuau HmxauH, 1 Kokey (cm. puc. 1).

[ToctaBnenHas 1esb MpecieaoBala pelieHne CIeIyoIInX 3a1au:

-. OTIpeJIeNIeHne COBPEMEHHOTO TEXHIUYECKOT0 U 0€30M1aCHOTO COCTOSIHUS MEPETOPAKUBAIOIINX

€CTEeCTBEHHBIX TUIOTHH BEICOKOTOPHBIX 03€D;

- OmpeJielICHHE apaMeTPOB MIPOPBIBHON BOJHBI, 00pa3yroleics: B pe3yibTaTe MpophiBa

CCTCCTBCHHBLIX IIJIOTUH AaHHBIX O3€P,

- OIIpejieNIeHre 30H 3aTOTUICHHSI B CIIy4dae IIPOXO0K/AESHUS BOJIHBI MPOPHIBA.

Peszynrvmamul uccinedosanuii

Jl1s1 BBITIOSIHEHUS MTEPBOM 3a/layd MCCIICIOBAaHUN Oblila OpraHMW30BaHa SKCIEAUIUSA U TIPOBEICHbI
COBMECTHEIE co ciyx0Oamu Yirunpomer u MUC PVY3 o0neTsl u Bu3yanbHBIC HCCIEAOBaHUS OOIIETO
TEXHUYECKOT'O COCTOSIHHS €CTECTBEHHBIX ITUIOTHH BBICOKOTOPHBIX 03ep TamkeHTcKo# oOmactu. Bmecte ¢
OTHUM, Ha JaHHOM OJ3Talli€ IPOBCACHUA I/ICCJ'Ie)IOBaHI/If/i 6I)I.]II/I YTOUHCHBI KOOPAWHATBI PaCIOJOXCHUA
YKa3aHHBIX BBICOKOTOPHBIX O3€p C IICJIbI0 HAHECCHUS MX Ha ITU(GPOBYIO KapTy Ha ruiaTdopme ArcView
3.2.a.

Puc. 1 - Cxema pacnonodcenus evicokozopuwix ozep Tawkenmckoii obracmu

st mpoBeieHUsl pacyeTOB U ONpeEeNIeHUsI OCHOBHBIX THAPABINYECKUX [IaPaMETPOB MPOPHIBHON
BOJIHBI M OIIPEJIEICHNS 30H 3aTOIUICHUS IPU IPOXOXKACHUN JaHHOM BOJIHBI OB COOpaH MepBUYHBIN
MaTepual, KOTOPBIH OBLI MPeoCTaBICH Y3rHAPOMETOM U KapTOrpadndecKuM IEeHTPOM
«Y3reoae3KangacTpy:

1) V3euopomem

*  KapTtbl- cxeMbl 6aTUMETPUYECKIX ChEMOK BHICOKOTOPHBIX 03ep IllaBopkyis, MxHau
Oosbioit, Mxnay Hwkuuit, Kokcy;

*  MaxkcumanbHble 00bEMBI 03€ep;

*  JlnuHbl npoOera NpOpBIBHOM BOJHBI OT BBIILIEIIEPEUUCIICHHBIX 03€P IO XapaKTePHBIX
00BEKTOB.

2) Vzeeooeskadacmp (kapmoepaguueckui yenmp)

* Tomnorpaduueckue kaptel Macmradbamu M 1:100 000; M 1:50 000; M 1:25 000.

Jlns onpeneneHHs OCHOBHBIX MAapaMETPOB HMPOPBIBHOM BOJHBI, KOTOpas MOXET 00pa3oBaThCs B
pe3ynbTare MpOphIBa €CTECTBEHHBIX IUIOTHH BBICOKOTOPHBIX o3ep TamkeHTckoi obnactu lllaBopkyib,
Bonpmoit Mxnau, Huxuauit Uxaau n Kokcy Ha pekax u casx OblIM HaMeUeHbl PaCUETHBIE CTBOPHI.

Ha p. IIckem, koTopas nuraercs u3 o3epa lllaBopkyib, 0bU10 HaMedeHO 12 pacdyeTHBIX CTBOPOB.



Ha p. Uxnaudcaii, koTopas nmutaercs ot o3ep bonbmoit Uxuau u Hikanit xrad, OpU10 HAMEUYEHO
3 pacyeTHBIX CTBOpA.

Ha p. Kokcey, kotopas nutaetcs u3 o3epa Kokcy, Obls10 HAMEYEHO 5 pacueTHBIX CTBOPOB.

Jnst mpoBeneHUs NpeABapUTENbHON OLEHKM 30H 3aTOIUIGHHS U BBIABJIEHHUS ONACHBIX 30H
3aTOIUICHUH, /sl Iesneld Oe30MmacHOi 3acTpOKM TPUOPEKHBIX TEPPUTOPUN JOJIMH peK Oblia
HCIOJIb30BaHa METOJUKA IPUOIHKEHHOT'O pacueTa OCHOBHBIX MMapaMeTPOB MPOPHIBHOW BOJIHEI.

Jns KOHKpETHBIX YCIOBHHM, T.e. M JABYX CIEHApPHEB BO3MOXHOTO IPOMCXOXKICHHS
ype3BbIYailHOW cuTyauuu (IpH IOJIHOM pAa3pyIICHUU €CTECTBEHHON IUIOTMHBI U IIPU Ppa3pylIeHUH
IIJIOTUHBI HA HOJ'IOBI/IHY), ObLIN OMMpCACIICHBI IMapaMETpPhI HpOpBIBHOfI BOJIHBI Ha KaXXJAbIX U3 HAMCUYCHHBIX
CEUYEHUH I MOJHOTO M YAaCTUYHOI'O pa3pyLICHHs IUIOTHHBI, COOTBETCTBEHHO (YPOBEHb BOJ. IIOBEPX.
(maxkc)) u (ypoBeHb BOJ. IOBEpX. (cpen)).

Ha ocnoBe wucnonb3oBanust [MIC TexHomoruid Obuta mpou3BeneHa onudpoBka KapTbel U
ompezaeneHbl MacmTaObl M IOCIEICTBUS IMPOXOXKACHHUS TNPOPHIBHOM BOJHBI M OINpEAENeHBl 30HBI
3aToIUIeHUH Ha Teppuropun TamkeHTckoi obnactu 10 YapBakckoro BogoxpaHwinmia (puc. 2).

PCSYJII)TaTbI IMPOBCACHHBIX I/ICCJIeI[OBaHI/Iﬁ IMMOKa3bIBAlOT, 4YTO MaKCHUMalibHasd BOJIHA IIPOPLIBA,
oOpa3yroas npy MOJHOM pa3pyLIeHUH €CTECTBEHHBIX MiIoTHH o3ep LlaBopkyinb, MxHau Oonbmioi u
HIDKHUH B CTBOpE y Bxoaa B YapBakckoe BOJOXpaHWIMILE COCTaBisAeT 7,5 MeTpa. MHHMMalbHOE U
peaNbHO BO3MOXKHOE BpeMsl JoOeraHusi BOJIHBI IPOPHIBA JO JAaHHOTO CTBOpa 1o peke Ilckem cocraBiseT
1,058 4ac.

OnpeaeneHHble 30HbI

3atonneHunAa

i N -
Puc. 2 - Oyugpposannas xapma

8bIAGIEHUST ONACHBIX 30H 3amonienust no pexam Ilckem u Koxcy na niamgpopme
ArcView 3.2.a

ITo pexe Kokcy pe3ynbTaThl MCCI€AOBaHUN IIOKAa3blBalOT, YTO MAaKCHMaJlbHasi BOJIHA IIPOPHIBA,
oOpasyromas Ipu HOJHOM pa3pyIIeHHH €CTECTBEHHOW IUIOTHHBEI o3epa Kokcy B cTBope y BXoaa B
YapBakckoe BOJNOXpaHWIMILE COCTaBISET 16,6 MeTpa. MHUHHMAalbHOE M PEAJIBHO BO3MOXHOE BpeMs
noberaHus BOJTHBI MPOPHIBA 10 TaHHOTO cTBOpa o peke Kokcy cocrasmser 0,3125 gac.

Cnenyer OTMETHTh, YTO BC€ pacCMaTpUBaeMble BBICOKOTOPHBIE PEKH M cCadl IMPOTEKa0T B
rIyOOKHX M Y3KHX YIIENbSIX M BHICOTA MPOPBIBHOHN BOJHBI, 00pa3yiomascs Ipyu IpOpPbIBE BHICOKOTOPHBIX
03€p, HEe MPEICTABISAI0OT 0CO00H OMACHOCTH JISl MECT PACIIONIOKEHUS JaHHBIX PEK, 38 HCKJIIOUEHUEM MECT
BJIMBAHUSA PCK Tlckem u KOKCy B qapBaKCKOG BOOOXpaHWIMIIEC, TAC PACIIOJIOKEHBI HACCIICHHBIC ITYHKTHI.

OCHOBHALIE BbIBO/JIbI U 3AK/TIOYEHUA

- IIpoBeneHo Bu3yaJbHOE OOCIEIOBAHHE COBPEMEHHOI'O COCTOSHHSA €CTECTBEHHBIX IIJIOTHH
paccMaTpruBaeMbIX BRICOKOTOPHBIX 03ep TalIkeHTCKOW 00acTh.



- BuzyanpHoe oO0ciiemoBaHWE IOKa3ajo, 9To O00IIee TEeXHHYECKOE COCTOSHHE eCTeCTBEHHBIX
IJIOTUH NOPCACTABJICHHBLIX BBICOKOTOPHBIX O3€p 0e30ImacHO M HE YIrpoKa€T HHUKCPACIIOJIOKCHHBIM
TEPPUTOPUSIM.

- [IpoBeneno momenupoBanne Bo3HWKHOBeHHMsT YC Ha BBICOKOTOPHBIX 03epax TamrkeHTCKOU
o0JjacTH B ciayyae MOJHOTO WM YaCTUYHOTO pa3pyLICHHs €CTECTBEHHBIX TIOTHH.

- Ilo TonorpaguyeckoMmy mMarepuany ObLUIM ONpE/EICHBI MOTEPEUHbIE ceueHus pyceln pek [lckem
u Kokcy.

- Ilo umeroneicss METOJMKE pacdyeTa MPOPbHIBHON BOJIHBI ONIPEJENIEHbl €€ OCHOBHbBIE MapaMETPHI,
BbICOTa BOJIHBI, CKOPOCTL PACHpPOCTPAaHCHUA BOJIHBI IMPOPLIBA HAa ONPCACIICHHBIX PACCTOAHUAX U BPEMA
nobOeraHus TaHHOM BOJIHBI 10 KOHKPETHBIX PAacCTOSHUN HaMEUeHHBIX CTBOPOB.

- Ilo meTronuke pacyera ObUIM BBIYHCICHBI U HAaHECEHBI Ha TOMeEpeyHbIe pa3pesbl pek [lckem m
Kocy u Ha nudpoBylo KapTy 30HBI BO3MOXKHBIX 3aTOIUICHWN MPU IMOJHOM M YaCTUYHOM pPa3pylIeHUH
IUTOTUH BBICOKOTOPHBIX 03€P.
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OAWH N3 NnoaxoaoB K BOMNPOCY NMNPOMHO3A OB bEMA CTOKA
PEKM AMYOAPbA B 3ABUCUMOCTU OT UBMEHHYMBOCTU
COJIHEYHOU AKTUBHOCTHU

E. lllepmamos, /. T. Ilanyanos, X.M. AKybdoea
(HUUUBII npu THHUM)

Yoy uwoa Amyoapé oapécu oxumu xanrcmuHuHe OUHAMUK MOOeIU XaKuodasu Macana Kypub yukuimoKod.
Kyn dunnux xamop gaxmux kyzamuwinap acocuoa Ep caiiépacu [Hlumonuil sspum wapunune xapopam pejicumu 6a
Mapxkazuii Ocuénune maxcumaanuwi KonyHu xamoa Kyéu sHepeuacu HypIaHUWUHUHE KY88amuea OO0IUK X010d
Amyoapé dapécu oKuMU XANCMUHUHS OUHAMUK MOOETU UULIAO YUKUTSAH.

This article considers the dynamic model of the Amu Darya River runoff. Based on the long term
observation series of the actual conditions the dynamic models were developed to investigate temperature changes
of the Northern Hemisphere of the Earth and its distribution parameters in Central Asia as well as the dynamic
model of the Amu Darya River flow depending on the energy of the solar radiation.

B oannoii cmamve paccmampusaemcs éonpoc 0 OuHamuueckol mooeau obvema cmoxa peku Amyoapvsa. Ha
OCHOBE MHO2ONEMHUX (pakxmuyecKux paoos HabadeHuti paspabomansvl OUHaAMU4ecKue MoOenyu MmemnepamypHoco
pescuma CegepHoeo nonywiapua niawemvl 3emas u napamempuvl 3aKoHa pacnpedenenus Llenmpanvnoii Asuu, a
makace OUHamMuyeckas mMooenb 06vema cmoxa pexu Amyoapvsa om 3a6UCUMOCIU MOWHOCIMU U3TYHYEHUS SHepeUuu
Connya.



Mspicib O TOM, HdTO yd4eT KoJe0aHus JJIEKTPOMATHHTHOTO  peXHMa  OCHOBHOTO
KkiImMaTooOpasytoniero ¢akropa CoiHIa MOXKET B HPUHUUIE OOBSICHUTH COBPEMEHHYIO M3MEHUMBOCTD
KJIMMAaTa, BCe IIHpPEe IPOHUKAET B HACTOSIIEE BpEMs B CO3HAHUE KJIMMATOJIOroB. B mocnennee cronerue K
3TO# TOUKE 3pEHUS CKIOHSAIOTCS y)K€ IIOYTH BCE MCCIIEIOBATENH, B YACTHOCTH, Y30€KCKHe UCCIIeI0BaTeN
(K.B. bponosunkuit u ILII. Ilpenreuenckuii, 1940). H.A. Kenecapun (1960) roBopun: «B MHOTONETHEM
peXuMe TPYHTOBBIX BOJ Y30ekucTaHa HaOJt01aeTcsl ONMHHAAUATUIICTHUIA UK C OJHUM MakCUMYMOM U
OJHUM MHUHUMYMOM. MakCUMyM B MHOTOJIETHEM pPE€XUME TPYHTOBBIX BOJ COBHAAA€T C MEPUOAOM
MUHUMYMa COJHEYHOW (a3pl, a MHHUMYM C TEPHOJOM MaKCUMyMa COJIHEYHOH  (hasbl.
[IponomKUTENBHOCTS MEXKIY MakKCUMyMOM M MHUHHUMYMOM cocTtasiger 5,5 net. Ilepuony makcumyma B
OJMHHALUATUIIETHEM LIMKIIE MHOTOJIETHETO PEKUMa IPYHTOBBIX BOJ COOTBETCTBYET MPUPOIHBIN MpoLecce
COJICHAKOIUICHUSI B IIOYBOIPYHTAaX, a IEpPUOJYy MHHUMYyMa — HPUPOJHBIA IIPOLIECC PACCOJIEHHUS
MOYBOTPYHTOB». K TakoMmy 3akilOY€HHI0, HO YHCTO ONBITHBIM IyT€M, MPUILIN BCE KIWMATOJOTH U
HCCIeIOBATEIN (B.I1. Anwucos, JI.C. bepr, B.1O. Bugze, B.A. BuibTtec, A.O. Ipo3nos,
B.JI. JI3op3eeBckuii, JIpy>KUHUH W Jp.), KOTOPHIE BHICKA3BIBAIMCH 3a 00JIee MM MEHEE OIPEICICHHYIO
POJIb U3MEHEHHH COJTHEYHON aKTHMBHOCTH B Tpoliecce (P OpMUPOBAaHUS KoJiebaHui o0Iel UPKYISAIIH, a
yepe3 HUX, CTalo ObITh, U U3MEHEHUH knuMara. MTak, ycCuiIeHne COJTHEUYHOW aKTMBHOCTH T€OPETUUYECKU
o3HayaeT olmiee OKUBIIEHUE MUPKYISIUN 3eMHONU aTMOC(hepsl U TUAPOChHEpHI.

Takum 00pa3zom, MOKHO TOBOPHUTH, YTO THAPOMETEOPOIOTHIECKHAE U KIMMATHIECKUE TIPOSIBICHUS
COJTHEYHOH aKTUBHOCTH 3aBUCAT OT MECTa M BpeMEHH. BBuAY 3TOro HeM30€:KHO MPUXOJUTCS BBECTH, MO-
BUAMMOMY, TEOPETUUECKHU U MIPAKTUUECKU BECbMa Ba)KHOE MOHSITUE O TEIMOKIMMATUYECKUX TPOBUHLIUSAX.

[Tox maHHOW TETHOKJIMMATHYECKON MPOBUHIIMEH MBI IOHUMaeM Takod (Qpu3mko-Teorpaduaeckumit
paloH, Bce y4acCTKH KOTOPOTO B TEUEHHE PacCMaTpPUBAEMOI0 HHTEPBaIa BPEMEHH OJAHOPOIHBIM 00pazomM
pearupyroT Ha U3MEHEHMs COJIHEUYHOH akTMBHOCTH. Hampumep, relmoxiMMaTHUY€CKUMHU MPOBUHLUSMHU
MOXHO cuntath Depranckyio noiuHy, ['ononnyio cremns, KapmmHckyro cTens, JoauHbBI pek 3apadimaH,
Mypra0, Temxen, Cypxanaapbs, 30Hy GopMHpOBaHHs H HU30BUH PEKH AMYyAaphs.

MeToabl 1 MaTepUAJIbI

Just 00paboTKM HATYpPHBIX JTaHHBIX 1O CTOKY PeKH AMYyJapbsi U TEeMIIepaTypbl BO3IyXa ObLIH
WCIIOTh30BaHbl KOPPENSIIIMOHHBINA aHAlN3 W METOJ| CTaTHUCTHYeCKOW BeposTHOCTH. OOBEKTOM aHaim3a
MOCITYKUJ PU3NIECKHI MHOTOJIETHUI MaTepuan HaOJItoIeHUH:

- IpU3eMHAsl TeMIIepaTypa BO3IyXa, YCPEIHEHHAs i TepPUTOPHH OXBaThiBaromei 85-65°
CeBEepHOU MMPOTH 3a epuoa ¢ 1891-1986 rr.;

- COJTHEYHAs aKTUBHOCTH — YUCJIO COJIHEYHBIX IATEH;

- MOIITHOCTH U3Iy4YeHus paanoBonH ConHia W/m? 3a 1947-2000 IT.;

- ODUEHTUPOBOYHBIE CPEOHETOJOBBIE pacxXxodbl BOJAbl B peKe AMyJapbd Yy THIPONOCTa
r. Yappxoy, M>/cex;

- BOCCTaHOBJICHHBIH TOI0BOI CTOK BOMBI y rUApONocTa r. Kepku, kv’/rox;

- CpegHeroa0Bas pu3eMHas TeMIlepaTtypa Bo3ayxa — MereoctaHuusd r. TamkeHt, 1877-2007 rr.

CyOBeKT HWcClIemOBaHUMN: TOMOBOH CTOK pPeKM AMyIapbs W TeMmIepaTypa BO3IyXa CEBEPHOTO
MOJTyIIapHUS.

Ocnosnasn uacmo

Bonnpie 3amachkl, UX KauyeCTBEHHBIE M KOJIMYECTBEHHBIC XAPAKTCPUCTHKU SIBISIIOTCS OJHUM U3
OCHOBHBIX PECYpPCOB, OINPEACISIONINM YCTOMYMBOE pPa3BUTUE arpapHOTO CEKTOpa U JKOHOMHUYECKOE
OmarococtosiHre TOoCcyaapcTBa. 1loaToMy, 4TOOBI OLEHUTH JUHAMUKY H3MEHEHHs MapameTpOB BOJHBIX
pecypcoB, HEOOXOINMO YUYUTHIBATh (U3MUECKYI0 OCHOBY (OPMHUPOBAHUS MOKa3aTeleld KIMMaTHYeCKON
cucteMbl. [loTeHIManbHbIe M3MEHECHHS (DAKTOPOB, BIMSIONIMX Ha peku lleHTpanbHONW A3WHU, NMPUHATO
JIEJTUTHh Ha €CTECTBEHHBIE M aHTPOIIOTCHHBIE.

Teopust ecTeCTBEHHOW M3MEHYMBOCTH ITOKA3aTelIel KIMMAaTHIECKOW CHCTEMBI pa3pabaThiBaeTCs
YYEHBIMU Pa3HbIX cTpaH Mupa. CyIIecTBYIOT TPH THIIOTE3bl O KOJICOAHUIX TOKa3aTeiel KIUMaTHISCKON
CHCTEMBI: TEMIIEPATYPhI BO31yXa, BIAXKHOCTH BO3/lyXa U BOJHOCTHU roja.

Ilepsas eunomesa cBsi3aHa ¢ N3MEHUYMBOCTHIO BOJHOCTH T'0JIa TI0J] BO3IEHCTBIHEM aHTPOIIOTE€HHBIX
(hakTOpOB, CBSA3aHHBIX C TAPHUKOBBIM d(hPeKrToM;

Bmopas ecunomesza 00ycnoBlieHa N3MEHYMBOCTHIO BOJHOCTH Iojia B aBTOKOJICOATEIIbHOM PEKUME,
CBSI3aHHOU C HEPAaBHOMEPHOUN CKOPOCTHIO BpAIICHMsI TUTAHETHl 3eMJIf;

Tpemvs cunomeza 00 M3MEHYMBOCTH BOJHOCTH TOAA TOJ BIUSHHEM MOIIHOCTH W3ITyYECHHS
suepruu CoHIIA.



B T0 ke BpeMms, HET eAMHOTO MHEHHUS B BONIPOCE 00 M3MEHUYHMBOCTH TMOKa3aTenel KIMMaTHIeCKOi
CHCTEMBI 1 BOJHOCTH TOJIa.

B cBsA3u C BBHIIICU3IOXKEHHBIMU TUIOTE3aMH, HAMHU, METOAOM MaTEMAaTHUYECKOW CTaTHCTHUKH,
CIAeNaH KOPPEISIUOHHBIA aHajdu3 TMPU3EMHOW TeMIlepaTypbl YCPEOHEHHOH M TeppUTOPHH,
oxBathbiBaiomeil 85-65° ceBepHOil mmpoTHI, 3a mepuoa 1891-1986 TIT. ¢ yd4eTOM MOIIHOCTH H3JTy4eHHS
pamuoBosiH ConHna. B pe3ynbrare ucciieoBaHuil HaiijieHa PYHKIIMOHAIbHASI 3aBUCUMOCTh TEMIIEPATYPhI
CEBEPHOTO MOJIYHIAPUSA IIAHETHl 3eMJISl OT COJTHEYHOW aKTUBHOCTH.

Te: os =257,7945+0,03044(10,7) + 0,46° K (1)

rne T 55765 — OCpeIHEHHas TEMIIepaTypa BO3LyXa 1Is 00nacT 85-65° ceBepHOI MIHPOTHI;
257,7945 — pagnanuonHas TemMIeparypa IiaHeThl 3eMJIs;
0,0304 — k0>)PHUIHUEHT TEMIOMPOBOIHOCTH BO3AyXa 3a CONHEUHbIH LUK A1 0b61acT 85-65°

CEBEPHOM MUPOTHI IIaHeTa 3emiist 3a COTHEUHBINA IUKIT;
+ 0,456 — moBepHUTENbHBIN HHTEPBAT KOJIEOAHUS TEMIIEPATYPHI BO3IyXa;

2(10,7) — momHocTs H3MyueHus paguosons Connia, W/m®.

B T1abn. 1 u 2 naHbBl CTaTUCTUYECKHE OLEHKH KIMMATHYECKUX XapaKTEPUCTUK U SMIHPUUYECKUE
ypaBHeHus B3auMocBs3u Connne-3emns s Lenrpanbuoit Azuu [1].

Tabmuma 1 - CraTucTryeckue OlEeHKN KIUMaTHIeCKUX Xxapakrepuctuk Cpenneit Azuun

BricoTa cTannun
CpenHeMHOTOIeTHSA CpenHemMHOTOIIETHHE
[TapameTp 3arona HaJ YpOBHEM MODS 0
H o temneparypa Bozayxa T, "C 0CalIKU, MM
Cpennee 350,614 13,34 232,35
Jucnepcus 6561,230 4,98 14580,92
Koadhdunment acummerpun 1,088 -3,56 0,7213
KoadduumeHt skcuecca 22,59 1577,78 41,35

Tabnuma 2 - ConHeUHO-3eMHBIE IMIUpHYecKue B3auMocsi3u Cpenneir A3uu. t=A+BP, e

MoHocTh MoToKa n3ny4yeHus: ColHIa U TeMmeparypa

[lapameTp B3aUMOCBSI3U Bosyxa, 'C
[psimast cBsI3b OO0partHast cBsI3b

Koa¢dunuent koppensaiuu 0,7678 0,7992
[TocTOsTHHBIC MapaMeTPhI
A -392,875 1338,6338
B 0,2976 1,9805
CpelHuil MHOTOJIETHUH
P, W/m® 1365.7836 1365.7836
t°C 13.7081 13.7081
Hucnepcus
5P 1,1401 1,1401
St 0,4420 0,4420

Takum obpazowm,

NPUYUHOW HK3MEHYMBOCTH IIOKa3aTeliell KIMMaTUYEeCKOM

CHCTEMBI, a

CJICI0BATEJIbHO, U BOJHOCTH T'0JIa ABJISICTCS KOJieOaHWEe MOIIHOCTH U3JlyueHus 3Hepruu CoJHIla.

MeTtonojorus

dopMupoOBaHUE BOTHBIX PECYPCOB CTOKA PEK W YPOBHS 3ajieraHus TpyHTOBBIX BoJ (YI'B) moxer
paccMaTpuBaThCs KaK COBOKYIMHBIN 3 (DEKT pernoHaNbHBIX KIIMMATHUYECKHUX MTOKA3aTEIICH:
- TEeMIIepaTypa BO3AyXa U MOYBHI;
- abCOIIOTHAS BIIAYKHOCTH BO3IyXa;

- OCaJIKH;
- TassHWE JIEJHUKOB;

- ICTIapeHHEe C BOJHON MOBEPXHOCTH U OPOIIIAEMBIX TTOJIEH.
N3BecTHO, YTO MHOTOJICTHUE M3MEHEHUS PEYHOTO cTOoKa M YI'B MOTYT OBITH pacCMOTPEHBI Kak
B3aUMOJICHCTBUE MEXIy atMmocdepoit u ruapochepoii. DTO B3aMMOJIEUCTBHE HUIPACT OMPEICISIONLYIO
pPOJb B BEKOBBIX U3MEHEHUSX KJIMMATA.



dopmupoBaHUe KIMMATHYECKUAX MAPaMETPOB PErHOHA HTPAET BAXKHYIO POJIb BO B3aUMOJICHCTBUH
3emnu u CoJiHIIA, T.€. K3BMEHYHMBOCTHU M3Jy4aTesibHON criocoOHocTu CoHila.

Bech KOMIUIEKC HECTAIIMOHAPHBIX IMPOILECCOB B COJIHEYHOUW aTMoc(depe Ha3bIBAIOT COJIHEUHOM
aKTUBHOCTHIO. Haubosiee pacmpocTpaHeHHBIH HHAEKC - 3T0 uucino Bombda W, mpomoprmoHamnHOE
CyMMe O0IIEero Ynciia MATEH f W yAEeCATEPEHHOTO YKCia UX TPYIII ¥ :

W=K(f+7) )

rae K — smnupudeckuii koadduimeHr.

Yucno Bonwda oOHapyxuBaeT KojebaHus BO BpEMEHH CO CPeIHUM nepuoaoM okoio 11 ser (npu
W3MEHEHUHN OTACIBHBIX MepruoaoB ot 7 mo 17 aet). Kpome xonebanuii ¢ mepuoaom 11 mer, HaOmromeHuUs
MT03BOJIMJIN BBISABUTH Psijl KOJCOAHUM COJIHEUHON aKTUBHOCTH C IpyruMu nepuopamu (27 cyt, 22 rona,
80-90 ier).

MomHocTh NOTOKA U3Jay4yeHuss CoJiHIA

MexayHapoaHass KOMHCCHS TIO paavallil pEeKOMEHIOBajla NPHUHSATh MOIIHOCTh IIOTOKA
n3nydenus: CojHIa B KauecTBE CTAaHAAPTHOTO 3HAYEHHUS COJHEYHOW MOCTOSHHOH (1Mo MexnyHapoaHoi
nUprejHoMeTpudeckoMy npuHImny 1956 r. Pe=1,37 kBr/M” wiu 1370 Br/m?).

[[Iupokre BO3MOXKHOCTU IJIsl OTNpeaeNeHns Py MOSBUINCH B MOCIEIHNE IECATUIETHS Ha OCHOBE
HAOJIIOJIEHUI MOIIHOCTH TIOTOKa M3JIy4YeHHsS COJHEYHOH paAualudd C MOMOIIBI0 HCKYCCTBEHHBIX
crryTHIKOB 3emin (MC3). CornacHo HOBEHIINM JaHHBIM aKTHHOMETPHUECKUX H3MEPEHUN Ha CITyTHUKAX,
Hanbolee BEPOSTHOE 3HAYCHHWE COJTHEYHOH MOCTOSHHON 3aKiioueHo B mHTepBame 1360-1370 Br/m*
(MakcHManbHbIi pa3bpoc cocraBuaser 1322-1428 Br/M® mpu OTCYTCTBHH KaKO#-THOO pEryIspHOCTH
HW3MEHEHHUs BO BPEMEHN).

[IpuHuMas BO BHUMAaHME BBIIIEU3JIOKEHHOE, BaXKHEWIIIee 3HAUEHUEe UMeeT Ipo0iieMa BbISBICHUS
OMIUPUYECKUX CBSA3EH COJTHEUHOW aKTUBHOCTU C MPOIECCAMU U SIBICHUSMHU 36MHOW aTMOCQephl, - TaKk
Ha3pIBaeMasi MpobJjieMa COJHEYHO-3eMHBIX CBs3ei. UTOOBI ONpeneNuTh YPOBEHb BIIUSHUS COJHEUHOM
AKTUBHOCTH CTOKA PEKH AMyZAaphs, HaMH pa3paboTaH CIeAYIOLINH aJrOPUTM PacyeToB:

Tabnuma 3 - OpUEHTHPOBOYHBIE CPEIHETOJOBBIC PACXO/Abl BOJbI PEKU AMYyJaphbsi y THAPOINOCTa
r. Yapmxoy, m’/cek. [6]

Pacxon Bogsl
Toner Po, W/nm? Ilo CpenneroaoBast Q, KM
ITo [lokanbckoMy
EpmouiaeBy
1 2 3 4 5 6
1887 1362,51 1380 1400 1390 43,83
1888 1361,72 1440 1460 1450 45,72
1889 1361,59 1480 1490 1485 46,83
1890 1361,72 1180 1140 1160 36,58
1891 1364,96 1660 1680 1670 52,66
1892 1367,06 2740 2720 2730 86,09
1893 1367,25 2140 2160 2150 67,80
1894 1367,17 1600 1620 1610 50,77
1895 1366,75 2180 2180 2180 68,74
1896 1365,45 2270 2280 2275 71,74
1897 1364,02 2510 2540 2525 79,62
1898 1364,01 2540 2570 2555 80,57
1899 1362,25 1890 1900 1895 59,76
1900 1362,12 2680 2700 2690 84,83
1901 1361,17 2160 2160 2160 68,11

Ipumeuanue: Py paccuumana no gpopmynam (3) u (4).
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CTok Boabl, kKM3/roj

OpueHTUPOBOYHbIE CPeAHErofoBoro cToka p.AMyaapbu y rin Yapmxkoy (c 1700 no 1925 rr.)

—+—MakcumanbHblit CTok —=— CpefHuil CTOK —— MakcuManbHbIN CTOK

Puc 2 - Xpononoeuueckuii pso 3a nepuoo ¢ 1700 no 1925 ze.

Q, km3

90

XpoHonoruyeckun psag 3a nepuog 1931-1961 rr.
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—e—PacueTHblii cTok no ypasHeHto (7) y r/n Kepkin —li— Paktmyeckuii BOCTaHOBNEHNI CTOK y r/n Kepku P, Wim2

Puc. 3 - Xpononozuueckuii psio 3a nepuoo ¢ 1931 no 1961 22




Hlar 1. DOMmupudeckas B3aWMMOCBI3b MEXKIY IOKa3aTEISIMH COJHEYHON aKTUBHOCTH: YHCIIO
COJIHCYHBIX MMATCH U MOITHOCTL ITOTOKA U3JTYYCHUA DHEPTUHN COJIH]_[a B UHTCpBajlax:

P,=(0+132): P, =-8193-10"-W? +0,1462107 - W +1360,7475 ; Br/m® 3)
P, =(132+240): P, =4,41507-10"*-W? —0,16510303- W +1379,9116; Br/m’ (4)

rae (0+132) u (132 +240) — ynciao coHeyHbIX ATEH WK Yucio Boabda;
1360,7475 u 1379,9116 — npenen xonebanwmii suepruu usnyderns Comnia ypasHenusx (3) u (4).

lar 2. MeTogoM OCpEIHEHUsS COJHEUHBIX MATEH 3a TOJl HaXOJUM CpEJHEe 3HaueHHEe CcpeaHein
MOIIHOCTH MoToKa u3nydenust Connia (tadin. 3, rpada 2).

Hlar 3. noctpouM rpaduk 3aBUCUMOCTU cTOKa (Tpada 6) OT MOUIHOCTH MOTOKA M3ITyUYEHUS! YHEPTHH
Connna Py (rpacda 2) W/m?.

lar 4. ITo cTtaHmapTHOH MporpaMme METOJOM KOPPEIAIMOHHOTO aHajliu3a ONpeAeuM YpaBHEHHUE
SMITMPUYECKOMN B3aMMOCBS3H OT MOIIIHOCTH MOTOKA M3MyueHus sHepruu CosHna.

Pe3ysbTaThl HCcae10BaHUI

[Ipumep 1. Xpononorudeckuit psg 3a nepuoxn ¢ 1700 mo 1925 rr. mo dopmyne (5) mpencrasieH Ha

puc 2.
Q.o = 6,199P, —8399,2835+15,8794 ; KM/TO ]I (5)
Tecnora ConHeuHO-3eMHBIX B3anMOCBs3H: R=0,8902.
I'me Q.. Yy raaponocra y r.Hapmxoy.
[Ipumep 2. Xpononorudeckuit psg 3a nepuoxn ¢ 1931 mo 1961 rr. mo dopmyne (6) mpencraBieH Ha
puc 3.

O, vomon = 5754,5242 - 4,1669P; £9,712; xm’/ron 6)

rac ancmok - yCHOBHO—CCTeCTBCHHLIﬁ BOCCTAHOBJICHHBIM CTOK Yy TuaponocCTa F.KepKI/I;

P, — MomHOCTb N3ITyYeHNUs SHEPTUH COJHIIA, W/m?;

5754,5242 n 4,1669 — noctossHHBIe TapaMeTpbl COTHEYHO-36MHBIX B3aNMOCBSI3EH;
19,712 — noBepuTeNbHBIA HHTEPBAI.
Tecnora ConHeyHO-3eMHBIX B3anMOCBs13eii: R=-0,814.

B cBf3uM ¢ BBHIIEU3IOKEHHBIM CTAaHOBUTCA TMOHSITHBIM, YTO COJIHEUYHO-OOYCIIOBIIEHHOE YBEIUYCHUE
SHEPTHH LHPKYJISAIUNA aTMocdepsl W THAPOCcPEepsl AOIKHO CKa3bIBAaThCA, IMPEXKAE BCETO, B OOOCTPEHHH
0apu4YecKoro KOHTPOJIS IKBATOP-TIOJIOC.

[lonsitHO, 4YTO 0COOYI0 IEHHOCTH B O3TUX YCIOBUAX HMMEIOT HAYYHO-OOOCHOBAHHBIE MPOTHO3BI
MIPUPOIHBIX MPOIECCOB: pacxoa BoAbl peku Amynapbu, Ceipaapbi, 3apadiran u Jap., UX XUMHYESCKUI PEXKIM,
IWHAMUAKa MEJMOPATHBHBIX IIOKa3zaTened (ypoBeHb TPYHTOBBIX BOJ, €€ MHUHEpalIHu3alus, 3aCOJIeHHOCTDH
MOYBOTPYHTOB M YPOXKaHOCTH CEJIBbCKOXO3SHCTBEHHBIX KYJNbTYpP) C 3a0JaroBpeMEHHOCTBIO B OJIMH TOX H
Oornee.

3akniouenue

Jiist packpbITUsT GUBNYECKUX MEXaHHM3MOB M3MEHYHMBOCTH KIMMATHYECKOW CHCTEMBI: TEMIIEPaTyphl,
aOCONIOTHOMH BIAQXHOCTH BO3[yXa, aTMOC(EepHOro MJaBJICHHUS M OCAaJKOB HE0oOXoIuMma eXeJIHEBHas
KOMIIJIEKCHAs OIIEHKa BHIMIEN3JI0KEHHBIX MapaMeTpoB KiuMara moj BiusareM COoTHEeYHOH aKTHBHOCTH.

B 3akiroueHne MOXHO clieNaTh CIEeAYIONINE 6b1800bL:

1. ConHeyHas aKTUBHOCTh O3HAYaeT YCHICHHUE HM3MEHEHUU JJIEKTPOMarHuTHbHIX BoJH CollHIA U
U3MEHEHUHN COTHEYHOUN MOCTOSIHHOM;

2. YcuneHHe COJHEYHOW aKTUBHOCTH TeorpadUuecKd O3HAdaeT YBEIMYCHHE OHEPruu OoOIIei
OUPKYJSIUU aTMOChEPBI ¥ TUAPOCPEPHI;

3. Mepoii sHepruu HUPKYJISALMUU CIYKUT MHTEHCUBHOCTH Mpoliecca oOIel IMUPKYIIAIUH, TMOCIEIHSI
K€, B OCHOBHOM, IIPEICTaBIAeT COOOW BO3IyXOO0OMEH MEXIy IUIaHETAPHBIMH IONIOCAMH, T.. KOTJIOM-
HarpeBaTeJIeM U XOJOJUIbHUKAMH.

4. Ananu3 4mcia coJIHeUHbIX nsATeH (puc. 1a) Bexgercs ¢ 1700 rona, a cucTeMaTudecKue HAOIIOACHUS
u u3MmepeHus mapamerpo Comnna ¢ 1749 roga. [lo Homepam mukina 5, 6, 7 — colHeYHass akKTUBHOCTH ObLiIa
YMEpPEHHO HU3KOH, T.€. MAKCUMYM COJTHEUHBIX ATeH B 1ukie Ne 5 — 48 (1804 r.), nuxie Ne 6 — 46 (1816 1.),



a B mukiie Ne 7 — 67 (1829 r.). MakcuMallbHOE YHCIIO COJHEUYHBIX IATCH HaOmromanock B 1ukie Ne 19 B
okTsi0pe 1975 r. — 253, a cpeiHEro0I0BOE YUCIIO COJMHEYHBIX MSITEH 3a nepuoxa Habmoaenuii ¢ 1700 roga - 190
mT. XpOHOJIOTHYECKHH PAJl MOIIHOCTH M3NMy4yeHus sHeprun Connua (puc. 10) mokaseiBaeT, 4To HabI0gaeTcs
yBEJIMUCHNE M3IydaTenbHON crocoOHocTH. Eciam GasmcHeiM rogom B3ste 1700 roxm — 12,2°C, Ttorma B
2004 roxy — 15,9°C. Cpenneronosas Temieparypa Bo3ayxa 3a 304 roga nogusack Ha 3,7°C (puc. 1B);

5.Ha ocHoBe wumeromuxcs HaOmoneHuil (tabm. 3) mo CcTaHAApTHOW MporpamMme paccyUTaH
KO3 (D PUIIMEHT COTHEUHO-3eMHBIX B3auMOCBsi3ell (puc. 2) paBubiit 0,8902, T.e. ¢ yBenTuYeHHUEM H3IydaTeIbHON
criocooHocTr CoJIHITa TOI0OBOM 00BhEM CTOKA BoAa p. AMyJaphu yBennduBaeTcs (5);

JIUTEPATYPA:

1. Hlepmaros E. lunamuueckas MoJenp KIMMaTuyeckux nokaszareneid CpeaHeit Asuu. CoBpeMEHHOE
COCTOSIHHE IIOJ3€MHBIX BOJ: MpoOleMbl M MX pemeHus. Marepuansl MexayHapoAHO-IPaKTUYECKOH
koH(pepennnu, mocesménHon 100-neturo co qus poxaenus H.A. Kenecapuna. Tamkent, 2008. C. 89-91.

2. Ditrencod M.C. u np. CoslHeUHasi aKTUBHOCTb U €€ 3eMHbIe IposiBIeHUs. — M. 1948.

3. Duireacon M.C. ComnHie, morojaa, kimMar. — Jleaunrpan, ['napomereonsmar, 1963.

Pecypcrl nosepxnocTHbIX Bog CCCP, Tom 14, Cpennsis Asuda. Beimyck 3. bacceitn peku Amynapeu. —
JL.;, Tugpomereounsnar, 1971. - C. 289, tadxn. 114.

YK 626.83

OKU3UKITAPHU TO3ANALL KYPUIIMACUHUHT NAPAMETPJIAPUHU ACOCIIALL

P.P. Opzawes, V.T. Koenues, A. TouwKkynos
(TUMH)

Maxonaoa tiupuk Hacoc cmManyusaCyu A8aHKamMepacu oa0uda YpHAMuUI2aH NAHNICAPAIAp o10uda mymub KOJuHeaH
OKUBUKNIAPHU MO03AAa0 O1Ud MAWI084U KYPUIMA KAMPASUYUHURE MUWLIAPY WYY WAKIUHY AcOCaaul 6YTiuua YMKa3unean
HA3apuil U3LAHUWIAPHUHS HAMUICACU KeMUPUTSAH.

In article on motivation of the teeth form seizing device of cleaning machines for results of the basic researches
are brought, and trash rack installed before antechamber in large pumping station.

B cmambe npugedenvl pesyiomamel mMeopemMuyecKux UCCIe008aHUll no 000CHOSaHUIO Gopmbl 3Y6bes
3axX6amuvlearOujeco  YCmpoucmed COpOOUUCHHOU MAUUHBL, COPOYOEPICUSAIOWEN peulemKU YCMAHOGIEHHOU neped
ABAHKAMEPOUL 8 KDYNHBIX HACOCHBIX CIAHYUSIX.

V36exucron Pecny6nukacu mpesunentu M.A. Kapumos tomonmman 2013 iimn 19 ampenna xaGyo
KwmHraH “CyropuiaiiraH eplIapHUHT MEIMOPATHB XOJATHHH SHaJa SXIIMIANl Ba CYB pecypclapuaaH
OoKmJIOHa (hoMmamaHuIl vyopa-Taadupiiapu Tyrpucuaa’ i Kapopuaa 2013 -2017 dumnmap maBpuia epiIapHHHT
MCJIMOPAaTUB XOJIaTHHHU sHaga SIXIIHJIAIT, MeJInopanus Ba uppuragus O6’beKTHapI/I TapMOFrUHHU
PUBOXIIAHTHPUII, CYB pecypcliapuiaH OKHIOHA Ba TEXaMKOPJIUK OwiaH (oipamanuil, OYHUHT acocuaa
KUIIIOK XY KaJuTH HIad YWKApUIIWHUHT OapKapop HMIIIAIINHE TabMHHIIAII, €pIapHUHT YHYMIOPIUTHHH
OUIMPHUII XaMJla KUIUJIOK XYXKaJUlrd SKUHIAPU XOCWJIJIOPJIWTHHU KYMaUTUPUIIL Makcaau/la XO3UPTH BaKTIa
noi3apd Ba yTa MyXMM MacajaliapHW, JKymiaJaH 35 Ta Hacoc CTaHIUsJIApUHU KaliTa Kypull Ba
PEKOHCTPYKIUS KHWIWII, Wppuranus oObekTiaapupard 13293 noHa Ba CyB HMCTEMONYHIIAPH AaCCOLAIMICH
xucobunaru 11533 nona HacocaapHU TabMHpPIIAT Bazudanapu KyHUITaH.

Xozupru BakTaa PecnyOnukana acocuii 3kMH MaliJOHJIADUHUHT KYNTHHA KUCMUJIA ETUIITHPUIATUT aH
KHUIILITOK XY KaJuK MaxCyJIOTIapy Hacociap épAaaMuaa CyFOPUIUIINHNA YbTHOOpra 0JicaK, HACOCIapPHUHT
OeTYXTOB UILIAIIH H0J3ap0d MyaMMosapan 6yaud xucobmanaau. by coxaga KeMuHTH Huiutapaa MaBKyq
HaCOCJIAPHUHT WIIOHWIH HIIJIAIIMHE TAbMHUHJIAII YUyH OUp KaTop MXKOOUH MIIap amanra OmHupUIMOKIa.
ManbnayMku, Xo3upru BakTaa PecnyOnukana dhoiigananuiaérrad HacoC CTaHIMsuIapu acocan 80-Huiap
Oonutapuaa KypHJraH Ba yJiap Y3JIapUHUHT dKCILTyaTalus MyAaaTIapuHu Oaxapuo OynraH.

Hacoc arperarnapuHuHT O€TYXTOB MIUTAIIY YJIApHU TAIIKHII 3TYBYH Xap OUp JEMEHTHUHT UIIOHYIN
Ba Oy3wiMacjaH unuiamura O0esocuta Oornmukaup. Hacocmap Typnu cababiiapra kypa WIIIaH YUKUAIIU Ba
Oy3wnuimy MyMKWH. ByHma arperatnapHUHT Xxap OWp dJIEMEHTUTa TabCHpP KIIIYBYM TAIIKd MYXHTHHHT
TabCUPH KaTTa OyiIamau.



Hacoc crannmsnmapuman (olmaJaHUITHWHT KYT WHJDIAK TaXpuOaidapu IIyHH KYpcaTaawKH, HACOC
KypHJManapy acocaH YYKMHIU Ba CyB [03acHa Cy3yBYM MOJAJAJAPHUHT HACOC CTAHLMICUTA TYFpUIAH TYFpH
KUpHO KEJIUIU HATUXKACH/Ia YIAPHUHT UIIJIaH YUKHUIIN Ky3aTUJITaH.

Jemak, Hacoc CTaHIUSIAPUAATH KyPUIMAIAPHUHT HIIOHWIN WIUTAIIMHYA TAbMUHJIAII YIYH CyB OMIaH
Oupra okuO KenaéTraH OKM3UKIApHU HACOC CTAHIMSIIAPUTa KHPUO KeMUIINHU OJIAMHU OJIMII KaTTa axaMHsITra
arauup.

Bunositnapapo Amy-byxopo mammHa kananu Onot 0ynuMu TapkuOnura KupyBIM Xam3a-2- Hacoc
CTaHIUscHTa OepuaéTran cyB OmIad Oupra oKuO KeaaéTraH OKU3UKJIap aBaHKaMepa OJIIUTa YpHATHITaH
namkapanap épaamuna Tytud Kosmuanu. 2006-2013 fnsuiapaa oaub Oopuiiral Ky3aTyBliap HaTHXKacH1a
OJIMHTaH MabJIYMOTJIAPHH TaXJIMIIA HATKACKA OKU3HUKJIAp MMaHKapanap oJiauaa 0eTapTud »KOWIaraniIuri
Tyhalnu yIapHu TYJIUK OHO Talulaml y9yH SHTH TAKOMUJUTAIITHPIIITAH KypriMa Takinud >Tanau. by
KypuiMa €paMujia OKU3UKIapHHU To3a)1ad 0JIMO Talluiall )xapaéHu YpraHuirauaa, yJIapHU TYJIHK 0JI10
TalUIall y9yH UII )KUXO03WHUHT NTapaMeTpiIapyuH TYFPH TaHIIANI Taiad dTUIIH.

Kypunma xaMparuuvHy THIUIAPHW WITYH CHPTIAPWHHUHT MIAKIWHU acocliall YYyH THII WIIYH CHPTH
OWIaH OKHM3UK OVIakJapUHHHI y3ap0 TabCHPJIAHHUII BaKTH MHUHUMAJ OYJraH IIapTUIaH KEIUO YUKaMUu3.
ByHna, OupuHYMaaH OKU3UKIAPHU TUILIAD UIYW CHUPTU OYHIa0 €HrWJI KY4YUIIM TabMUHIAHAAW, UKKUHIUIAH
TEXHOJIOTHK XapaéH MHHUMAJ dHepTus capdiianran Xonga Oakapuiaim.

WNmrun cupt uxTu€puil STpH YM3HWK IMMakimura sra Oynrad (l-pacMm) THII TabCHPU OCTHUIA OKU3UK
oynaxnapuHuHr ZOX KoopauHartanap cuctemacunaru (0ynna OX yku ropuzoHTan, OZ YKU 3ca TUK HYHAITaH)
XapakaTuHU KypuO dnkamu3. by KoopawHaramap cucTeMacuaa OKW3HWK OViIakiapu ylapra TabCHUp ITYBYH
HOpManm N Ba HWIDKaJaHWUII F KyWIapUHWHT TabCHPH OCTHnIa V), Te3nuk OwiaH akjmaHma (Kydmpma) Ba
TUIUIAPUHUHT UIITYH CHPTIAapu OYinab V. Te3nuk OwinaH HUCOMM cupnaHMa Xapakataa Oyiaau. ByHna oKu3uk
OynakJlapuHUHT a0COJIOT Te3Nuru V, kyuuma V, Ba HUCOMH V. TE3NUKIAPUHUHT TSOMETPHK HUFUHIMCHUIa

TEHI Oynaau, AbHH V, = \/ V2+V? -2V V.cosy xamaa N Ba F KydJIapHHHHI TEHT TabCUP 3TyBUHMCH OyiraH R

KyuH OYyitnab iynananu.
l-pacmaa kentupuiran cxemanaH ¢oinananuo, V. Te3MUKHA V), Te3NUK opKanu udoaanaiMus, Xxamaa
okm3uK M OynmarmHmHT KypriMma tumu wmrau cupta 0(0,0) Hykracuman A(x;, z;) HyKTacurada CHPITAHHII
BaKTH ¢ HA aHUKJIAWMH3
z\

z, A(x,,z;)

1 pacm - Kypuama muwinapu uwyyu CupmiapuHuHe Wakiauku dcociauea 0oup cxema

vy, 02D

cos V., (cosy —siny tgp); (1)

7

_)j-‘\/dx2+dzz P k@) " @
0 Ve o V. (cosy —siny tgg)

Kypunma Tummapu OKu3WKJIapHH Kampald onwmm xapaéaupa V, Topu3oHTan iyHanran ned, (2)
ndomanaru siny Ba cosy JapHU dx Ba dz opKaiu udonanaimMus

dz z'

Jax? vdz* \J1+(2')?

siny =

3)

Ba



dz _ 1
\/dx2 +dz’ \/l +()° ‘ )

cosy =

By ndonanapam xucobra onranga (2) udoma Kyinmara KypuHHUINTA 3ra 0Y1agun

_ L]i 1+ () &

= 5
I/,w Ol_Z,tgw ( )
By nudonanu xyiingaru mapT 0yiinya 3KCTpeMyMra TaJKHK dTaMU3
d
—(F.+F)=0, (6)
dx
O0ynna F, Ba F, — Moc paBumija F QyHKOUSIHUHT z' Ba z OYHNYa XyCycHii XOCHIIallapH;
F — (6) ndonanuur unTerpanu octuaaru GyHKIHS.
(6) nponara MyBopUK MHTETpaN ocTUAArd QyHKIHUSI
1+(2')
L ™
1-Z'tgp

by ndonanan kypuaubd Typubauku F GyHKIUA z Ta 60FnuK dMac. Ly cababmu (6) udona Kyimmaru
KYpHHHULITA 3Ta OYnaan

d

—F., =0 8

°F, ®)
by mapthu 6axkapum yuyH

F, = ()F: = const )
0z
LF.~0
6% dx ~
Yy no3uM. Yynku dakaT nrysnarusa mapT O0akapuiaam.

(7) ndonaman z' 6y¥imda XycycHii XocHuiia 0u0, Kydumarura sra 0yiamMus.

OF _2z'(1-z'tgp) +[1+ =) lge

10
oz’ 2-z'tgp)’ (10)
(9) udonara 6unoan Oy ndosa y3rapmMac KaTTaNMKKA 3ra OYIUIIN KepakK, SbHU
22'(1-2'tgp) +[1+ (') Jtgp e (1)

(2-z'1gp)’

oynna C — y3rapmac KaTTaJuK.
(11) udpomanm z' ra HUCOaTaH eund, yMyMHH X0Ja KydWnaarnda €3ui MyMKAH

z'= (@) = const. (12)
By udona t skcrpeman Kuiimarra sra OYIUIINM y4yH KypuiMa THIIU SICCH UIIYU CHPTra 3ra OYiIuim

JNO3MMIIHTHHY KYpCaTafy, dyHKH (aKkaTruHA WYHIArHHA Z = CONS! GYIMIIM TabMUHIAHAIH.
Kypunma THIUTapUHUHT WIIYW CUPTH siccu Oynranaa (2) udona Kyiuaarin KypuHuira sra 6ymanu

t= fr
V,(cosy —sinyigp)’

(13)

OyHzma 14 7 - KypuIMa THIUTAPH WIIYW CHPTIAPUHUHT Y3yHIIUTH.

Jemak, rOKOpHAa TabKUIUIAHTAHIAP acOCHJa IIYHW aWTHUII MYMKHHKH, TEXHOJOTHK JXapa€HHU Kam
sHeprus capduraran xonma Tanabd mapakacuaa cudariad OaKapWIMIIHHA TAabMHUHJANI YYyH KypHiIMa
TULIMHUHT WIIYU CUPTH MII X0JaTUa ropu3oHTra Hucbaran 90-¢ naH KU4uK Oypyak OCTHAA YPHATHUIITAH SICCH
1032 KYPUHUIIHIA OY NI JIO3UM DKaH.

KypuimMa Tunurapu opacumara KyHaananr Macodann Kyhiumaru udoaa opKaau aHUKIaiMu3



m=1{, —30, (14)

OyHna 14 Jp - OKH3UKHHHI ypTaya y3yHJIUIH;

G — OKU3UKJIAP Y3YHIUTUHUHT }“lpTaqa KBaApPAaTUK YCTJIAHUIIH.

YTKasuiran TaaKUKOTIApUMU3 Ba ajabuériapia puTuiraH Marepuaiapra acocan f, =40cm , o=+

2cM kabyn kunuauo, (14) ndona 6yiinya Ba m< 34 cMm OYIHIIN JTO3UMIUTH aHUKJTAH/IH.

OnuHraH MabjIyMOTJap acocuaa Xam3a-2 HacoC CTaHUMICHAA IaHXkapajap OoJauaa TYIUIaHraH
OKU3UKJApHH TO3aJ1a0 o0 Tanuiam KypHJIMAacHHUHT TaxpuOa BapuaHTH Tal€pinaHam Ba QolganaHumn
xapaéHuzia CuHAO KYpUILIH.
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CYB XAB3ANIAPUOA XAPOPAT
PEXUMIAPU Y3rAPULLUHU TMOPABJIUK KOHYHUATIIAPU

A.T. Spna3zapoe
(TUMH kowuoaeu MCMUTH)

Ywby maxonaoa cye xassanrapu xapopam pejicumiapu UMIAUWUHY Y32aPUMUHY SUOPABTUK KOHYHUAMAAPU KYPUO
yukunean. Texnonozuxk ocapaéHiapHu OowKapuul HA3ApuACUOAH GoUudaIaHubd Woau Y4eKiapuoasu CYySHUHZ Xapopam
PEANCUMAAPUHU POCMAAW YCAYOIAPYU UMUAAO YUKULSAH.

In this article are considered hydraulic regularities of temperature conditions change of functioning of flowing
water reservoir. Uses to theory of industrial process control methods of regulation temperature conditions water in rice
bays are elaborated.

B oaunoii cmamwe paccmampusaiomcs 2udpasiuyeckue 3aKOHOMEPHOCMU USMEHEHUS MeMNepamypHO20o
peocuma  QyHKYyuoHupoganus npomouno2o 6odoema. C UCNOIb308aAHUEM MEOPUU YNPAGIEHUS MEXHON0SULeCKUMU
npoyeccamu paspadbomanvl Memoovl pe2yiuposaniuss MemMnepamypHbix PetCUMo8 600bl 8 PUCOBLIX YEKAX.

V36exucTon — apuj (KyproKYMIMK) MaMIAKaTH Ba yHIA CyB PECypclapd COLHAI-HKTHCOMMH Ba
SKOJIOTUK PHBOKJIAHWIIIHU YCKJIalau, IIyHra Kypa ¥3 axaMHSITH MOXHSATHIAH CTPATETUK TaOMUUU pecypc
maBKennu sramtaiiau. [lysunr yuyn, Y36exucron Pecny6nukacu KOHCTHTYHMACHHUHT 55- GaHAMra acocaH
“ep, YHUHT OOWMIIMKIIapH, YCUMIIUK Ba XallBOHOT AyHECH Ba OOIIKa Ta61/mﬁ pecypciiapu YMyMMUJUIANA OOMITUK
XHCOOIaHa M, palnoHal (oiifanaHuIIy apT Ba JaBiat XI/IMOHCI/II[a

OpoJ1 JIeHTM3H XaB3acuua Y30GeKHCTOH aXolnucH | kM® MaiiloH TeppuTopHscHra 55 Kumm aTpoduaa
3U4 monnamraﬂ Mamakar xucobnaHaau, y3 BakTuAa peruoH Oyimua Oy xypcarruyd Gop iyru 14 xumura
1 kM HI TamKm1 STagu. Mapkasuii OcHéHHHT GoIIKa MaMyIakaTnapura Hucbaran ¥36exucton Pecrny6inkacu
aXOJIMCHHUHT 3UYJIMIH CYyFOPUJIAIUTaH NE€XKOHYWINKHY PUBOKIAHUIIUAAH KEeIUO YMKaau. AXOJIMHU WHIUINK
yemmm Y36exkucrton Pecny6bnukacu Gyiimua ypraya 350 MEHTHE TamKui 3Tagu. PecryGiuKaHHHT yMyMuit
CyFOpUJIaIUraH MaoHu 4,3 MJIH.Ta HU TAlIKWJ 3Taau, wyHaad 2,0 muH.ra — Cupnapé napécu xaB3acuja Ba
2,3 maa.ra — Amynapé€ mapécu xap3acumanup. Cyropwiianuran epiiap Maigonw 12 Ta BuiosATIap Ba OWTTa
Kopakanmoructon aBToHOM Pecmybnmkacuma sxoimamran, O6ynma Cupmapé€ xae3zacuma 6 Ta BHIOSTIAp
(Annnxon, Hamanran, ®@aprona, Tomkent, Cupaapé Ba XKuzzax) xoinamran, Amynapé xaB3acuja sca — 6 Ta
BwiIOATIAap Ba 1 Ta aBTOHOM pecmyosmka (Cypxonmapé, Camapkann, Hasowmii, bByxopo, Kamkagapé, Xopazm
ButOsTIapu Ba KopakammormcTon ABTOHOM Pecmy6nmkacu). Y36eKMCTOHHHHT KYH BHIIOSTIAPHHHHT
TEPPUTOPHUSIIAPH PECIyONUKAHUHT TYypiu TaOWMH-UKIMMHNA IIapOUTIapHia KOWJalraHura Kypa KypHiraH
Uppuranys TH3UMJIApH CyB OWJIaH TabMMHJAIL, CYFOPUJIAIUTaH IEXKOHYWIMKHM TapUXUH PHUBOXIIAHULIH
xamza aTpod-MyXUT MAPOUTHUra TAbCUP 3TULI KaOU MyXUM KypcaTKuwiapia Kyna ¢papK Kuilaau.



X03upru BakTga, MaMmJaKaTUMHU3 axOJIMCH y4yH aHbaHaBUN O3yKa MaxCyJOTH LIOJIM XUCOOIaHany,
OUpOK CyB neUIUTH OKHOATHAA MaMJakaTHU OyHAall MyXUM MaxcyJoT OujaH TabMUHJIAII YUYYH XKyJa Ky
TYCHKJIap MaBXyJ.

[Honuun wnnuiad 4YMKapuIl yJIapHA Maxcyc CyB XaB3ajJapuza, YyJapHM SIIaml IIapOUTHHU
TabMUHJIAIIHK Tajad ATUIIM OUPJIMK MaxCyJoTra Kyjaa KaTTa CyB Xapaxatinapu Owian Oornuk. Iy Ounan
Oupra, CyB Xap3ajapuaa Ky€lml paAMalusCH TabCUPHIA CyB TapKUOMIArn MHUHepan Ty3JIapHH OyFiaHuO
TYIutaHum xapaéHu comup Oynaam. by xapa€H cyBHUHT cudatu Yy3rapumu Tydaniau IIOTHYHIUK
camMapaJOpJIMTMHU KaMaliuIINra, INyHUHI K CyBHI KEHNHIY MIUIATUIIMIINTA TYJIUK SPOKCU3 Oyiauimunra oano
kenagu. llonnuunuk yuyH cyB XaB3aiapu THIPaBIUK 00beKTIap xucobiananu. Tabuataa cyB-Ty3 Ba Xapopat
peXMMJIAPUHU POCTJIAIIHU, CYBHM OKHW3YBUAHJIMTMHM TabMUHJIAamAaH Oomka ycyuiapu HYK. CyBHH
OKYBYAHJIMIM OKMMHHM T'MIPaBIMK KYpPCAaTKUWIAPUHU Y3rapTUpuil OmiaH OenrujaHaau: CyB XaB3ajlapHuzaa CyB
OKUMH cap(dy Ba UyKypIUTH CyB-Ty3 Ba XapopaT PeKUMIAPUHHI POCTIANIH.

Ma3kyp HWIIHMHT [JOJI3apOJIMTH aBBaJoM OOp Typid XallK XYXaJIWTUra MyJDKajUlaHraH CyB
XaB3ajlapuJard CyBHUHI Kepak OyiraH xapopar Ba Ty3 pPEXUMIApUHHM cakiamra €épaam OepaauraH CyB
OKHMHHMHT ONTHMAJ MMAPABIMK KypCaTKU4IapHHU aHUKIamaH uboparaup. By V36ekucron Pecny6mukacu
UKTHCOAM Y4YyH CyBAaH (oijajaHWIl Ba CyB HCTEHbMOJIM CaMapaJOpJIMTHHH OIIWPHILUIa KapaTHJTaH
MacalajJapHU €YUIIHU MYXUM TEXHUK €UUMUIUP.

Hunueap makiaupard oW YeKJIapuAa XapOpaTHUHI TaKCUMJIAHMIIM Y3rapuIld Ba CYBHH Xapopar

PEKMMHMHY TabMHUHIIAIIN XaKH/arn Macanann kypu6 unkamus. lllonu wexknra 7,, xapopatau O, cys capdu

kenuO TymUIIUHU (apa3 Kuiadiauk. HaTwkama mionyd dekuja MabliyM BaKT MOMEHTHUIrA4a CYyB XaKMHHH
V3rapumm coxup OYyiMaiinu. YHIa CyB XaXXMH Ba XapopaTWHU OallaHCHM KyHuaarn TeHrjiama Oyiinua
ndonananamy:

Tw,+ Tnijnpdt —Tj'det -T j'Qdmdt —TjQDmdt —Tijpdt =0 (1)
ty I ty ty fo

t
Oy epna W0 - 1, BakT MOMEHTH/A IIOJM YCKHAArd CYBHUHI Xaxmu; W :J.Qucndt -OyFnaHuIIra
0

t
KeTraH CyB X@XMHMHHUHI Hykomuuw; W, - =J.Q¢mmpdt - CH3WJIMIIra KeTraH CyB XaKMUHUHI WYKOJIWIIN;
0

t t
Wnp = _[andt - YeKra CyBHHUHT OKHO KEIUIIIH; memn = J‘Qmpmndt - moJiv Ba OEroHa YTiapHU TPaHCIUPAIUL
0 0

t
KWIHUIITA KeTTaH CYB XaXKMUHUHT HYKOJIUIIIN; Wom = onde - YeKJaH CYBHUHT OKHO KCTHIIIY.
0
lonu yexkuparu CyB XapoOpaTUHU Y3TapUIIUHU KEITUPHUII YUYH HUCCUKIMK YTKA3yBUAHIUTH MabIyM
TeHrnaMaaan Qoiinananmianu [1, 2]:

2
LA A P
ot or or- ror

(2)

T roor

Oy epaa U:ﬂ - pajMan TE3JUK; ¢, - IIOJM YEKUra CyBHHHI OKMO KEIHWIIH; ¥ -alJaHUII pajuycH
7Ry

R OVyitnua kypub umkwiaéTraH Mapka3jaH Hykrarada Oymran wmacoda; d - CYBHHHT HCCHKJIHK
YTKa3yBUAHIWIH, b - HCCUKIIMK PaJuaiuicu KodpuiuenTu.
YHpaa Tenrnama (2) Kyiuaaru KYpuHUIIHA OJaIu:

al:a2877;+lal(a2 in_‘LO) 3)
ot or- ror 7R
5 or or Aor
xkm 9L _ 2 9L AOL
ot ¢ |:8r2 r 8}/} )
2
Oy epaa ,1=1+b__Q_0

2
a 7Ra



TeHrnamanu e4uil yuyH aBTOMOJIEN Y3rapTUPYBUN KUPUTHIIAAN:

r

2V a’t

YHaa
2 2
or 4 oT _ ,0T a -b 0T (5)
ot 7Rr Or or? P or
T=f

OJIMHAIH, OyHIa
Boutanruy Ba yerapa mapTiapu KAPUTHIIAIN:

r=0,T=T,, n=0./(0)=T,

tzO,?]—)ooHa T(r,0)=T,

- XaB3ajaru OOIIIaHFUY XapPOPaTH.
IOxopunaru mapriapaan TeHrinama (3) eauMu OJTUHAIH:

n
[en*ydn

T=TO+(TH—TO)OOO— (6)
J‘e—zﬂnldﬂ

0

Arap TalKy TYJIKUHIATUII MaBXy1 OyiMaca, yHaa Kyiduaarura ara OyJIuHau:

A=0 T=T,+(, —To)erf(ﬂ)%

VHna
* b2
g =1-2 ) b=0
a” | arap paauanus MaBxyja Oynmaca, yHua
b2 * b2
Arap Tabcup ITyBUMIAp HmruHmMcu ¢, +—-1=1 Gy =75 = 0
a éxn a TEHTJIUTUTa 0Jn0 KeJIHMHCa,

€YnM KyHunaruda O0ymamm:
T=T,+(T,~T))e ™" (7)

(1) man 3apyp OynraH xapopaTHU yumgad TypuIl ydyH CYB XaB3acHAard CyB cappu KUHMaTHHH
eTapianya YpHATHUII y4yH KyWHaaru OOFIHUKJIMK ONMHAIH:

T[[ Q.. + f Opundlt + I Qndlt + J Oy A1 =T, ®)

0 tO fy
= — +
an an /

T+t

YHJa BakT WYHMAa MIONU YEKHUJard CyB OajaHCU Ba TEPPUTOPUSHU METEOPOJIOTHK KypcaTKA4Iapura
OOFJIMK OYJITaH Y3rapHill yIyH TEHTIaMa KyHuaarnda aHuKIaHaIu:

TW,+T,[0,dt
T .

=7 : : : )
[Odt +[0,,dt +[0,,dt +[ 0, dt



Xynoca: XakuKuil Ba Hazapui TaJIKUKOTJIap acocuja OKyBYaH CYB XaB3allapu Xapopar pexumiapu
WIIANIMHA Y3TapUIIMHA TUAPABIWK KOHYHHSTIAPH aHWUKIAHTaH. TeXHOJOTHK Kapa&HiapHU OOIIKapuIl
Hazapusicuaad (oigananub oM YeKIapuIard CyBHHHT XapopaT PeXUMIIApUHH POCTIAIl yCIIyOiapu uiuiad
YUKHJITaH.
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UMUTALUMOHHOE MOAEJNIMPOBAHME NPOLIECCA NEPEHOCA
rOMOreHHOM CMECHU B TMAPOMOP®HbIX CPELOAX, OBYCJIOBJIEHHOIO
M3MEHEHMWEM YPOBHA NOA3EMHbLIX BO[]

C. Dwes, H.K. Mypaooe, H.3. Mamamoe
(Kapwunckuti unsicenepHo-3KoHOMUYECKUL UHCIMUNYM)

Cye mauxucaueu wapoumiapuoa mynpokHuHe Cy6-MUHEpPAal, OP2AHUK PEeXCUMAAPUHU UCMUKOOIUHY Dereunaul,
KUULTIOK XYoHCANUSU IKUHIAPUHUHE NAP8APULIU YYYH MYXYM axamuam kaco smaou. LIy cababau maxonaoa KeimupuieaH
UAMULI-MAOKUKOM  HAMUNCATAPYU  KUUWLIOK XYHCATUSU IKUHAADUHU CYLOPUWL VUVH CYOUppUeayuss wapoumiapuHuHe
Ha3apuii acocrapuHu apamuid UMKOHUHU bepaou.

The forecast water-mineral, organic mode of irrigated ground with provision for deficit water resource gains
special importance in connection with need of the maintenance water-mineral and organic mode at period growing
agricultural cultures. In this connection, the got results of the studies enable making the conditions of sub-irrigation in
zone of the irrigation of the agricultural cultures.

IIpoeno3 600HO-MUHEPANILHO20 U OP2AHUYECKO20 PedCUMA OpPOULAeMblX HOYE C YyUemoM Oeuyuma 0O0HbIX
pecypcoe npuobpemaem ocoboe 3HaAUeHUe 8 CBA3U C He0OX0OUMOCMbI) NOO00EPAHCAHUS BOOHO-MUHEPALLHO20 U
OP2AHUYECKO20 PeXHCUMA 6 Nepuod 6030eNbl8AHUA CeNbCKOXO03AUCMBEHHbIX Kynbmyp. B ceasu c¢ smum, nonyuennvie
pe3ynbmamsl  UCCAe008AHULL  OAiOM  803MONCHOCMb — CO30AHUA  YCAO8UNl  cyouppueayuu 6 30HAX  OpOuleHus
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

AKTyaabHOCTh. lIpy NBIKEHWH TOMOTEHHOW CMECH B THAPOMOPGHBIX cpefax MPOUCXOIUT OYCHBb
CIOXHBI THAPOIWHAMHYECKHHA Mpolecc, OOYyCIOBICHHBIH JABM)KEHHEM MHOTO(GA3HOH cpenabl: BIAard,
MHHEpaJTbHBIX U OPTaHUYECKUX AJIIEMEHTOB C OJHOBPEMEHHBIM BBITECHEHHEM W3 TIOp MOYBHI BO3yXa. B cBs3m
C 3TUM, IIPHU OMMCAaHHUU TMpoIlecca KOHBEKTUBHOTO MEpeHOoca MPUMECH, KOTOPHIA MPOUCXOANT, B OCHOBHOM, B
BEPTHKAIBHOM HAINpPAaBIICHUH, KJIACCHUECKOe ypaBHEHUE MU((Y3UU BBHINOIHICTCS YIOBIETBOPUTEIHHO, €CIH
NPUHATH TapameTrpbl Auddy3un, 3aBUCANIMMU OT BBICOTHL. VIMEHHO TakMM TyTeM MOJYYSHBI XOPOIIO
COTTIACYIOMIMECS C MHOTOYHCIEHHBIMH ONBITHBIMH JaHHBIMH 3aKOHBI paclpeneieHus] TeMIepaTypbl u
yAENBHOW BIIaTW B TOYBOTPYHTaX. B 00meM ciydae, KOraa KOHIGHTPANUs IPUMECH CHIIBHO MEHSETCSl BO BCEX
HaIMpaBJICHUSAX B THUAPOMOPOHBIX cpeiax, MPUMEHEHHE TPEXMEPHOro, MHOTO(a3HOro ypaBHeHHUsSI AUPPY3UH
MOXET MPHUBOJUTH K OOJBIINM TOTPEITHOCTSIM.

IHocTranoBka 3agaum. B cBsi3u ¢ 3TUM, BOSHUKAET HEOOXOIUMOCTH THAPABINYECKOTO MOIETUPOBAHHS
mpolecca nepeHoca roMOreHHON CMecH, MO3BOJISIIOIIEro 00OWTH 3TO 3aTpyJHEHHE, OCHOBAHHOTO Ha TOM, YTO
TOJIPKO B BEPTHUKAIBHOM HAINPABICHUH PACCESHHE IO-TPEXKHEMY OINMUCHIBAETCS YpaBHEHWEM KOHBEKTHBHOMW

muddyzum.
KoHueHTpaluss OpuMecH MpU PACCESHUM B TPEX HAMPAaBICHUSX HAXOAUTCS Kak IPOU3BEICHUE

peleHus ypaBHeHUs Jutst 1udGy3ud B BEPTHKAIFHOM HAIPaBICHHH HA HEKOTOpyto dyHkuuio [1]: (57 / ?).

2 o
Cpenusisa nucriepcus 4acTuIl )~ B 00IIeM ciiydae CKJIaJbIBA€TCS U3 OTHOCUTENBHON MU Py3un dacTuiy

o 2
roMoreHHoit cmecu. OTtHOcuTenbHas nupdysus P~ B 00IacTIX pa3HBIX MacmTaboOB MPOUCXOIUT IO

pa3IUIHBIM 3aKOHAM, B YaCTHOCTH [1]:



V2 = ADF (1)

riae: A -HeKOTOpBI KOMILIEKC T€OJIOTMYECKAX YCIOBHI, OT KOTOPBIX 3aBUCHT KOHIICHTPAIHS
romoreHHoi cmecu, D - koapduumeHt quddysuu u f-Bpemsi, B TeUSHHUE KOTOPOT0 Nporcxoauia 1udpdy3us.

I'mapaBanyeckoe MoaeaupoBaHue. PaccMOTpUM MEPEHOC TOMOTEHHON cMecH, OOYCIIOBIICHHBIN
MOBBIIIEHUSM YPOBHS TOA3EMHBIX BoJ. Ilmockocts OXy mpoBeleM MO 3epKally IPYHTOBBIX BOi, ock Oz
HaIpaBlieHa BePTHKaIbHO BBepX. COTIIAaCHO BBIMIEU3IIOKEHHOT0, OyJIeM HCKaTh KOHIICHTPAIUIO TOMOTEHHOM

cMecH B Buze [2, 3]:
2

exp( — ;272)
Y o~
C(x,y,z,t) = ———==3(x,2z,1)
\27y? (2)
3aMeTHM, 9TO BCE MOCIIEIYIOMIHe BEIBOIBI JIETKO 0000IIaeTes AJisl Ciiydasi, Korjaa

2, .2

Clxuyozy =tV 2D 50 2.0 3)
27 y?

Paccmorpum mapaiutenenunes (puc.l), pasmepsl ctopoH kotoporo Baoab Ox u Oz pasubl dx,dz
COOTBETCTBeHHO, a Baoab Oy Oesrpannunbl. Torga Ha OCHOBAHHM CBOMCTBAa  COXPAaHIEMOCTH
TGO yHIUPYIONIeH TOMOTEHHON CMECH HMeeM:

Y=+
'[ (uc|xdzdy— uc|x+ L dzdy— K(Z)%‘ dxdy+ K(Z)%
Z z

Y=-

oc
dxdy)—(—dxdydz) =0 ©))
z+dz éat
rae: K -Ko3(G(UIMEHT BOJOOTIaYu IOYBO-TPYHTA, U -CKOPOCTh (DHIIbTpAIUH.
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Ha ocuoBanuu (2) u (4), wisn 3(x, z,¢) nonydaercs qudhepeHImani-HOe YpaBHEHHE:

03 au3_ 0 03_, ©

- K— =
ot ox 0z Oz

OyHKOus I MpeacTaBaseT co00i TOTHOE KONMYECTBO BEMIECTBA B IMapalelienuiene O€CKOHEUHOM

OJIUHBI ¢ €CIUHUYHBIM ITOIICPEYHBIM CEYEHHUEM, OPUCHTUPOBAHHOM I10 3€PKaly I'PYHTOBBIX BOI.
Tenepb HaﬁI[GM YCTaHOBUBIIICECA IMMOJIC KOHI_[CHTpaL[I/Iﬁ TOMOT'CHHOM CMECH OT YPOBHA I'PYHTOBBIX BOJ

Ha FJIY6I/IHe h, B KOTOpOﬁ BJIara, nmoaHuMMasAChb BBCPX, HACBIACTCA MUHCPAJIbHBIMU W OPraHUYCCKUMU



syeMeHTaMu. YuuTeiBast, uTo 3(X,Z) u Ha ocHOBaHuHM (6) auddepeHnnanbHOe ypaBHEHHE HMEET CIIELY IO
BH/I;

03 0 03
u(z)—=—x(z)— (7)
ox Oz Oz
Ecmm paccMaTpUuBaACTCA NMEPEHOC I‘OMOI‘CHHOﬁ CMECHU OT YPOBHSA 'PYHTOBBIX BOJ, TO MOXXHO MMPUHATH
z Z -
u(z)=u,(—)" > k(z) =x(—)""°
Z Zy

Pemenne ypasHeHus (7) JOJDKHO YIOBIETBOPSTH TPAHUYHBIM YCIOBHSIM:

= —5 h
0= u (z—=h),
03
=0, 8
0z ®)
J(x,2)|xs0 — 0.

3mech M - MOIIHOCTD 30HBI HACBIIICHUS, O - QYHKIHs XdBUCAWIA, L - HACBIIIEHHOCTh MOPObI. Jlist
O4eHb ci1abo rurpockonuuHoro rpyrta fU =0 w uIs waeanbHO ancopOMpyroImieil Cpeibl BEIHMYHHA AL
MEHseTCsl B OONBINMUX JHara3oHaX, MOTOMY YTO NPH CONMPUKOCHOBEHWH C BJIarodl TPYHTOBAs MOpOJa, JaKe
HACBIIICHHAS BJIArou 0 BEJIMYMHBI MAKCUMAIbHOM TMIPOCKONMYHOCTH, OKa3bIBA€TCS CIIOCOOHOM MPUTATUBATH

K ceOe HOBBIE TIOPIIUU BIIATH.
Pemrenue BBITOTHUM METOIOM HHTETPABHBIX ITpeoOpazoBanuil. s sToro yMmHOKUM (7)

Ha ¢(0,z) = zg Jy“ 66z7) + Ke I'd- ﬂH; (%j " J_#” (9B") 9)

ez T+ p,

1
H:9m_m’ }/=0m—8, ﬂ:_
v

rae: I'(1—p,)-ramma dynkuus, £, - kod3pduIMeHT BOR0OTAa4H, ) -KOIDDHUIMEHT HacblleHus, 6 -
BIQXKHOCTh TIpyHTa, 6 - BIaXHOCTb TIPyHTa B HACHIIIGHHOM BOJOH COCTOSHHU (1OJ CBOOOJHOM

MIOBEPXHOCTBIO), & - BIAXKHOCTh I'PYHTa B BO3AYLIHO-CYXOM COCTOSIHMHM (Hal CBOOOJHOW IOBEPXHOCTHIO
IPYHTOBBIX BOJ), /M - BIQXXHOCTh CTBIKOBOI BObI; IIPOMHTETPUPYEM IOJy4€HHOE COOoTHOoUIeHHe 1o z oT ()
no € — 10 ypoBHsS KOpHEBOW CHCTeMBI pacTeHus. Bocrnonb3oBaBiuch TeM, uto @(6,z) ynosnerBopsieT
CJIETYIOIIUM COOTHOLICHUSIM:

di K(Z)% =-0%u(2)¢ » K% - y¢‘z=0 =(, IOIy4YuM
d ¢ Q
Ej.u(z)ﬁ(x, 2)#(0, z)dz + 92ju(z)3(x, 2)¢(x,z)dz =0 (10)
0 0
Q

U3 (8) m (10) mHaiimem, dTO ju(z)S(x,z)¢(¢9,z)dz =M@(0,h)exp(—0°x) . Tlocne moxcTaHOBKH
0
BeIpakeHus s @6, Z) HOJIyYMM OKOHYATENLHO:

. g +as, 07|, @)+, 087)]

I(x,z) = _ oMz ) j p6x)- . g . Q1O (11)
Kl(m+5+l) 1+a” +2acosmy,
3nece: @ = 18 T = py) (%)2”"

=T+ pu,) 2



Yuc/ieHHbIE IKCNIEPUMEHTHI ¢ MCNOJb30BaHUEM I'HIPABJIUYECKO MOJEJIH.
[IpakTnyeckoe NpUMEHEHUE THAPABIUYECKON MOJIENIN IBUKEHUSI KOHIIEHTpaluii TOMOIT€HHON CMEeCH B
TeJle MOYBO-IPYHTA OCYILECTBISETCS AJIA CICAYIOMUX CIIy4aeB:
1. ITouso-2pynm - uneanbHo ancopobupyromas cpena (1 =0 a=0), npu & >0
s

2 &
Y hz 5
exXp(— ?) Mz (27)2 y2 ZZ}/ +h27 ﬂZthy (12)
Ci(x,y,2)=——=—=—=—3(x,2,) = 1 L—exp(-——= -’ )L, ()
2y’ K x(m+&+1) 21y 2y 4x 2x
2. Iloueo-2pynm 6IM30K K ujaeanbHo otpakaromeii cpene (1 =0, a = o)
(E)g
Mz z} : 27+ b 227 13
CZ(x:yaZ)z 1 : _exp(— y__ﬂz ).I*ﬂy(ﬂ—) ( )
K x(m+ & +1) \/27[)/2 2> 4x 2x

o o . o 1
BaxxHol XapaKTEpHUCTUKOM IOJIEH KOHLEHTPALWM ABNAETCS PACCTOSHHE Z, OT YPOBHS TPYHTOBBIX

2
BOJ, Ha KOTOPOM IIOIIOIIACTCA HanOoJbIlIee KOJIMYECTBO BCIICCTBA B CJIydac 1l n paccrosaHue =z, Ha

b

KOTOpPOM M3MCHCHUEC KOHICHTpAsA MaKCUMaJIbHO B ClIy4yac 2.
Psan TCOPCTUUCCKUX I/ICCJ'IC,Z[OBaHI/Iﬁ Typ6yﬂeHTHOF0 paccedaHud AJI1 MHTCPCCYIOIIUX HacC MaciTadboB

2
nokaseiBaet, uro [1]: y° =Ax" mnpuuem 1<n<3. Tlpu TakoM TNPEANONOKEHUH IOCIE HECIOKHBIX
b

BBI‘IPICHCHPII;‘I Hepr}lHO HOHy‘II/ITL:
B (Y
4(1+ﬂﬁ+% 4(1—,uH+%

B €CTECTBEHHBIX TIUAPOrEOJOTHYECKHX YCIOBUSX KOHLEHTpAI[Ms BELIECTBA  YAOBJIETBOPSET
nepasenctsy C, < C < C,.

z

HaTypHble 3KcnepMMeHTBI. DKCIOECPUMEHTANBHBIM YYacTOK IUIOMIAABI0 55 ra MmojJ XJIOMYaTHUKOM
pacrionoxeH Ha Ttepputopun cema «Mctukbom» Kapmmuackoro paitona Kamkamapeuackoit obOmactu. Ilo
MIPUPOTHO-KIMMATHYECKUM YCIOBUAM Y4YacTOK HCCIEAOBAaHUN OTHOCHUTCS K 30HE OXKHBIX IOJYNYCTHIHb.
Knumar xapakTtepu3yeTcs MNOBBIIICHHBIMH CPEIHETOJOBBIMU TEMIIEpATypaMH BO31yXa, >KapKUM JETOM U
TEIJION 3WMOW, MaJlbIM CPEIHETOJOBBIM KOIMYECTBOM oOcankoB (251 mm/rox). MakcumanbHOE KOIHMYECTBO
ocankoB 185 mm (74 %) BeImazgaeT B TeUEeHHWE CPABHUTEIHFHO KOPOTKOTO 3WMHE-BECEHHETO MepHhoja, YTO
onpezaesnsieT HeoOXOIWMOCTh HCKYCCTBEHHOTO OPOLICHHs CENbCKOXO3SHUCTBEHHBIX KyNbTyp. Teppuropus
9KCIIEPUMEHTAJIBHOI'O Y4acTKa B TeOMOP(OIOTHYECKOM OTHOILIEHUH MPECTaBIIAeT COO0H CI0KHOE CoueTaHHue
YEeTBEPTUYHBIX OTJIOXKEHUU aJUIIOBUANIbHBIX paBHUH ApeBHeH aenbThl Kamikamapsu. Ilo ceBepHO#l uacTu
JKCIEePUMEHTAIBHOTO yYacTKa MpoxoauT peka Kamkagapbs, a B BOCTOYHON YacTH - MaruCTPaJbHbIN KaHal
«O0u-xaér». YHUKaIbHOCTh AAHHOTO Y4YacTKa ell€ U B TOM, YTO 3AECh PAacIOJIOXKEHO 7 HaOII0JaTeIbHBIX
ckBaknH KamkamapbWHCKOW THIPOTEOIOTHYECKON 3Kcrenuiuu. JlaHHoe 00CTOSATENhCTBO JAET XOPOIIYIO
BO3MOKHOCTh JJII M3YUEHUS AWHAMHKHA W3MEHEHHUS TPYHTOBBIX BOJ BO B3aMMOCBS3U C TOBEPXHOCTHBIMH
BOJIaMH B IIEPUOJ BEreTalllU, a TaKKe Mpoliecca NepeHoca BiIaru, MUHEPaJbHBIX U OPraHUYECKUX BEIIECTB B
BEPXHUX CIIOSX 30HBI adpalii, 00yCIOBIEHHBIX U3MEHEHUSIMH YPOBHS TPYHTOBBIX BOJI.

CormacHO METOJMKEe HAaTypHOTO HCCIEAOBaHUS MPOU3BEACHBI 3aMephl YPOBHS TPYHTOBBIX BOJ B
CKB&XMHAX H, OIHOBPEMEHHO, IMOJy4eHbl TI0Ka3aTelid pacxoJa BOJBl  PACIOJOKEHHBIX BOJIM3H
AKCIEPUMEHTAIILHOTO Y4YacTKa THJPOIOCTOB MarucrpaibHOoro kanama «QOOu-xaér» wu p. Kamkamapes.
Pe3ynbrarel HaTypHBIX HCCIENOBAaHWUN TMOKAa3bIBAIOT, YTO B Mpeeinax HCCIeAyeMOW TEepPPUTOPHH TIyOmHa
3aJIeTaHrs TPYHTOBBIX BOJ| KoJieOJeTcss B JOBOJBHO MmUpokux mpeaenax (ot 1 mo 3,5 metpoB). OTmeTka
3aJIeTaHus NEPBOTO BOJOYNOpa OT MOBEPXHOCTH 3€MJIM COCTABISIET OKOJO 27 METpPOB. YPOBHEHHBIH PEXHUM
TPYHTOBBIX BOJ MMEET WPPUTAIMOHHBIA XapaKTep C «IIUKaMW», BEI3BAHHBIMU MPOBEEHUEM BETETAIlIOHHBIX
MTOJTMBOB. Pe3ynbTaThl OMbITa MPECTaBIEHB B mabauye 1.



Tabmuna 1

Buiask- MuHepaJibHbIE BEILIECTBA
Mecto otGopa Inowar, | Topwsom, HOCTh Obuas
ra cM o, Ca(HCOy), | CaSO, | MgSO, | Na,SO4 | NaCl | xoHIeH-
Tpaiws
XJI0MKOBas MOJIS 0-40 3921 0,012 0,067 0,055 0,104 0,026 0,245
D/X 55 40-70 4,462 0,009 0,041 0,035 0,067 0,012 0,194
«A3usky 6060» 70-150 7,960 0,004 0,031 0,015 0,028 0,008 0,125

Pe3ynbTaThl HATYpHBIX HCCIIEOBAaHUI ITOKA3bIBAIOT, YTO BIAXXHOCTH BCETO MOJITOPAa METPOBOTO CIIOS
yMeHbIInIach npuMepHo Ha 50 %, a oOmiast KOHIEHTpalusl MUHEPAIbHBIX BEIIECTB IIEpEBUHYJIACh BBEpX. B
ropuszonte 0-40 cM HaOIIOAIOTCA 3HAYMTEIbHBIE HAKOIIEHHUS MUHEpaJIbHBIX BellecTB. 10 €CTh, BEPXHHM
CJIOH TOYBBI, TEPssl YACTh BJArd 4epe3 HCHapeHHe, BHOBH IOMOJHAET 3Ty MOTEPIO0 3a cyeT Biaru Ooljee
riTyOOKHX CJI0€B, KOTOpas, B CHJIy KaNWUIIPHOCTH, MOJHUMAETCS 10 BBICHIXaromeil moBepxHocTH. Takum
00pa3oMm, ncnapsromascs ¢ IOBEPXHOCTH M MPUTEKAIONIAas CHU3Y BBEpX IMyTEM KalMIISIPHOCTH BJlara BBIHOCHT
pacTBOpUMBIE B HEH BellecTBa Ha MOBEPXHOCTh MOYBBI. HaTypHBIMH HMCCIEIOBaHUSIMU TaK)Ke yCTaHOBJIEHO,

4TO IS JAHHOTO AKCIIEPUMEHTAIBLHOTO y4acTKa 3HaYeHus kodpdunuenton: 1, =0,04-0,35, y = 0,05+0.25.

Ucnonk3yss HaTypHBIe MapaMeTpsl O0OBEKTa HCCIENOBaHMS, TNPOBEACHO YHCICHHOE pelIeHHe
ypaBaeHuit (12,13). Jlns mpoBepkH Ha aJeKBAaTHOCTh THAPABIMYECKONH MOJAEIH PE3yJbTaTbl YUCIEHHOTO
pelIeHns] YpaBHEHMS COINOCTAaBMJIM C pe3yJbTaTaMH HATypHBIX HcciefoBaHui. CXOOUMOCTh Pe3yJIbTaTOB
YAOBIIETBOPUTEIbHA, IIOTPEIIHOCTE He Oomee 5 %.

Bub160d: PazpaboraHHble HaMHM THIPABINYECKHE 3aBUCUMOCTH YUYHUTHIBAIOT ONU3KHHA K pPealbHBIM
YCIIOBUSIM TIpOIleCC MEpEeHOoca BJIarM, MUHEPAJIbHBIX M OPraHMYECKHUX BEIIECTB B BEPXHHUX CIIOSAX 30HBI
a’panuu, 00yCIOBIE€HHBIN H3MEHEHUSIMU YPOBHS IPYHTOBBIX BOJ.
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OBTEKAHUE UOEAINbHON XXUOAKOCTU C PA3SBETBJIEHUEM

I'.I'. Onycos, 3.P. Xyxcanazapos, /[.11. Haspy3oe
(byxapckuii unsicenepro-mexuonoeuneckui uncmumym, THHUM)

Marxonaoa waxobuanapea axcpaniean Kananda udean OKUM Mooeau KypuieaH.
In the article explores a mixture of ideal fluid flow in a channel with a branch.

B cmamuve paccmampueaemcs neyenue cmecu UOeANbHOU HCUOKOCMU 8 KAHATE C paszeemejlieHUuem.

Kak ycraHOBIEHO, TpU TEYCHUU MKHUIKOCTU C >KHJIKUMHU HIW TBEPIBIMU YacTUIAMU B KaHaJle C
OOKOBBIM OTBOJIOM B OKPECTHOCTH 30HBI Pa3BETBIICHHsS MOSBISETCA HEOJHOPOJIHOCTh XapaKTepa TEUCHHS,
KOTOpasi 0COOCHHO pe3KOo 3aMeTHa BOJM3M OCTPBIX TOYEK CTEHKHM KaHala. BO3HWKHOBEHHE JTHUX SBICHHIA
MIPOUCXOJUT 33 CUCT MECTHBIX BUXPEH, KOTOPHIC, pa3BUBASICh, IPEBPAINAIOTCS B 3aBUXPCHHYIO 30HY B 00JIACTH
pasBetBieHus [1-5]. Pa3BeTBieHue CUIbHO BIHSAET HAa TUAPOAMHAMUYECKHE MapaMeTphl TEYCHHS B KaHaJe,
YTO HEOOXOAMMO VYHTHIBATH TMPH NPOSKTHPOBAHWHA THAPOTEXHHUYECKHMX COOPYXEHHH H pacdere
pacrpeziciieHHsl BOJHBIX PECYypCcOB MO MOTpeOuTeasiM. BoO3HMKHOBEHHWE 30HBI KaBEpHBI OOYCJIOBIHMBACT
MOsIBJICHUE 00JIACTH YCKOPEHHOI'0 BXOJa, W 30HBI BO3BPAaTHOH CTpyu B OOKOBOW kaHan. Bo3BpaTHas cTpys
YMEHBIIAeT PacxXo Mo OOKOBOMY KaHAIYy.



B pabotax [1-3, 5] paccMoTpeHBI TPOOIEMBI CYIIECTBOBAHMS TIEPBBIX MHTETPATIOB IIJIS TEUCHUS CMECH
UJIC€TBHBIX KUJIKOCTEH KaK C MOCTOSIHHOW, TaK U EPEMEHHON KOHLUEHTpAUUEN U 1I0Ka3aHO UX IPUCYTCTBHUE.

B paborax [5,6] pa3paboTaH MeToa pemieHUs 3a7ad O CTPYHHOM TEUEHHH CMECH UICAIBHBIX
kunkocTed. B [2] monydeHO pemieHHe psiga 3agad OOTEKaHWS W HCTEUEHHS CMECH C IMOCTOSHHOM
KOHIIeHTpanueil. HamMu BBITIOTHEHO aHAIUTHUYECKOE PEIICHHWE MOCTABICHHOW 3aJadyl IJis Claydas CTPYHHOTO
TEUYEHUs cMecei B MoJienu Ddpoca (Bo3BpaTHas CTPYS B OKPECTHOCTHU pas3jieneHus noroka) (puc. 1) [7].

Paccmorpum Tedenme nByx(azHOW CMECH HIIEaNbHBIX XHUAKOCTEH B KaHaie ¢ OOKOBBIM OTBOJIOM.

IIpearnonoxum, 4To KaHal WUPHHOI /1 uMeeT OOKOBON OTBOJ MIMPUHOMN /1, , HAKIIOHEHHBIN MO YIIIOM 7T K
OCHOBHOMY KaHaIly.
TeueHne cMmecu IUIOCKOE, MOTEHUUAIBHOE,
[TOCTOSIHHBI, KUAKOCTH UACAIbHBIE, HECKUMAEMBIE.
Teuenue cmecu >KUJKOCTEH MPOUCXOAUT TOJ JAEHCTBUEM TIiepenaja JaBjI€HU B OCHOBHOM
TOPU30HTAIIEHOM (APF =P, —PF) n OOKOBOM KaHajie, COCTABJIIOIIUM YIrOJ }7Z C OCHOBHBIM KaHallOM

CTallMOHApPHOC, a KOHHUCHTpallMMU B IIOTOKE CMCECHU

(cM. puc. 1.).

Hns pewenus 3tod 3amaud npuMeHenbl u3BecTHbId Meron H.E. JKykoeckoro m meroast TOKII
[2, 6, 8]. [aBnenue onpenensercs paBeHcTeoM [8, 9, 10, 11]:
(1)

L L N LT S R

2
rae p,,p,- NpUBEIEHHbIE IIOTHOCTU (a3 cMecu kuakocted; V,V,- mMomaymu ckopocTeill dacTHil
cMecH JKUJKocTell B oOmactu teuenus; V,,V,,- Momynu ckopocTel uacTHIl CMECH KHJIKOCTEH Ha CTpye;

P, =P, [, P,;- UCTUHHBIE IIOTHOCTH (a3; f, - oObeMHbIe KOHIEHTpauu pa3 (n=1,2).
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Puc. I - Mooenvrnas cxema meyernus

HOJ’IL3y5ICI: I'paHUYIHBIMH YCJIOBUSAMHA

Brons: AB n=0 —0<&<0 Imw=6=0,
Broms:  BC n=0 0<¢é<c Imw=0=-y,r,
Broms:  CN n=0 c<é<n Imw=0=—yr,
Bnoms: NL n=0 n<é<l Rew=7=0,
Bnons: LM n=0 I<é<m Rew=7=0,
Bnrons:  ME n=0 m<é<e Imw=60=y,r,
Bpons:  EF n=0 e<é< f Imw=60=y,r,
Bnons:  EA n=0 f<é&<+o Imw=6=0.



U BBeId B PAacCMOTPEHHE BEpXHIOW moiymiockocts (G, (e€ neiicTBUTENbHAsE OChb COOTBETCTBYET
rpanune obnactu TeueHus (,), a TakKe NPUMEHsS HU3BECTHYIO HHTerpanbHyio ¢opmyiy IllBapua,

OIpeJeNnsieM Moje CKopocTeil kax ol ¢assl B obnactu G,

=V, [FGE[F(k:£)], (2)

rue

Ve JE=7
R o Ny

3necy A = {l;k}. [Mpumenss metos ocoObix Touek C.A. Yarbiruaa, moiayuyum

v g ek
L= (C)= - 3
IE P N D ®)
rie ¢, - CeKyHIHBIH pacxox 7 -oil dasel cMecu B Hadane kKanana (mpu 77 =0, & — o). IToas3ysich

paBencTBami (2), (3) u unterpanom bepruymnu (1), HaxoaAUM BbIpaxeHHe 1Isl QYHKIUHA OTOOpaKeHHs 00J1acTH

teuennst G, Ha obnacte G [2]

Z(§)=—‘for(r)dr= )
I'ne
(r=d)e-1) 24y 22
0= = - F O (Fao]
31ecn

Pau 3 Vi

2 ;2 2
P f1V2VlA , f=1-1, D, = ‘F(l,t}LM‘F(d’du’ 3
1+&%

P Vi

rae f,,f,- koHuenTpaumu obeux (a3 cmecu, P, 0, - UCTUHHBIC IUIOTHOCTH obeux (a3 cmecw,

V. ,,V,,- Monynu ckopocteil yactui obenx (a3 B Havase KaHaja.
N3 paBencTBa (3) HaXOAMM CEKYHIHBIC PAacXOJbl KKIOW (ha3bl, BBIYMCISAS BBIUET B OKPECTHOCTAX
touek FuC (npu n=0,6=cu &= f):

(c—d)(c—l)
-

nc

o e)( )an
d))((f gq (6)

KommdaecTBo Kakmolt ¢a3sl KUIKOW CMEcH, COOMpPAIOMICHCs B OKPECTHOCTH TOYKH pa3BETBICHUA B,
OyIeT paBHBIM

(-

9 = %qm (7)

3neck ¢,,,4,; - CEKyHIHBIE pacxonanl (a3 B Hayane (A) OCHOBHOIO KaHaja M B 30He KaBuTanuu (E).

s YCJIOBUA COXpPAaHCHHA MaCCbl UMECM

hy, + h.D, + (1 = B)@E = D, (8)



B pasencree (4), nonoxuB 11=0,6 =c,=d n & =e, naxonuMm mmpuHYy GOKOBOTO KaHama /#_,
KOOPJMHATHI TOYKU D(X psY, D) U NIMPUHY BO3BpaTHOU cTpyH E, KOTOpBIE COBMECTHO ¢ paBeHCTBOM (6) matoT

YCTBIPC YPAaBHCHUA AJII ONPECACIICHN S HECU3BECTHLIX TAPaMETPOB KAaHOHHYECKOH 00acTu GO .

D,F,
Xp=—2 Re{jf dt}

Y, =b=—00C Imﬁ F(t)dt}

0 ©)

g <i s,

g ée iﬁe 0"

=g from

v, :%Im jf(z)dt} "
|

)= 25 jf(t)dt ()

T 0

PasenctBo (6) maer pacmpezeneHHe TMOTOKAa O OOKOBOMY M OCHOBHOMY HAIlpaBJICHUSAM KaHala,
paBeHcTBO (7) - KOJMYECTBO OCAXKJICHHBIX YACTHI[ B 30HE OCaXXJeHHs, paBeHCTBO (10) - KOOpJAWHATHI TOUKHU
BO3BpaTa, a ypasHenue (11) - paccTosiHue TOUKH BO3BpaTa OT Hayaia pa3BeTBICHHUS.

Takum 00pa3om, OmpeneNneHo paclpeeNeHne CKOpOCTed Kax Ao (a3bl KUAKUX cMecedl B 00JacTH
TEUCHHS B MmapaMmeTpudeckoir ¢popme (2), (4) m naBmenwmii (1), a Takxke pacrpeneneHne pacxoja Mo KaHaiaMm.
OTO TO3BOJSET OINPEACTUTh KOJIWYECTBO OCAKICHHS HAHOCOB B OKPECTHOCTH pPa3BETBICHHUS M BHECTH
HEOOXOAMMBIE KOPPEKTUBHI MTPH MPOSKTHPOBAHUN KaHAIOB ¢ OOKOBBIMHU OTBOJIAMU.
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