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YIK 63I1.67.03
[poGremMa yTEIXSANNE H HCIOOIB3O0BAHHA
MEHODATHSOBAHAHX NPEeHAXHHX BOX
COOpHEK HAYYHHX TDPYIOB, TamgeHT,
Eﬂﬂ Gml IQBD: Ba =

CoBpeMeHHas BONOXO3AlcTBEHHAA 0CCTAHOBKA B Gaccelne
ADaNBECROr0 MOpS XaparTepusyeTcd NeduIETOM BOJEHX Decyp-
COB H DO3RVM yXyImeHHeM KAYeCTBa BOJL B HCTOYHHKAX OpO-
@meHEA 33 CYeT HHTEHCHBHOI'O NOCTYIJEGHHA B CTBOJ DPEKA KOA-
JEeRTOPHO-TPEHAXHOro cTOKAa. [[OBHEGHHARA MUHEepaIH3aImd pev-

gex Box (I,5-2,0 T/x ®m Gonee) SBAASTCA ONHO# M3 IDHYEH
HAKOIUIeHEA COJIefi Ha OpONaeMHX 36MIAX ¥ YXYINEeHHA KAJecTRa
OETEEBOI'0 BOLOCHAOREHWA.

B cOOpHEKe DacCMATDHBAKNTCH BONDOCH ONTHMHWSAIMHA DeXE-
M8 ¥ CDOKOB UPOBEJGHWA HPOMMBOK II0 OTHOJSHHM DOTHOHAN;
OOTEMZ3AIMA DaCOTH NPEHaXHHX CHCTOM B COYOTAHNE C momyc-
KOM aﬂm no umw pan B Apmﬂma unpa, BD!JIEHIE ma—




C.A.llosmMHOB, KaHN.TeXH.HAayR
M.A.[lAHXACOB, KaHI.»ROH.HAYK
J.P.Peynnkan

(HITO CAHMUPH)

BONOXOSAVCTBEHHO-3KOHOMUYECKAA OLEHKA
YI[EPEA OT POCTA MMHEPAJMBAIIMM CTOKA
PEKM AMYIIAPEM M MEPH 110 ET0 CHUEEHMD
B OPOMAEMOM SEMIENEM HASOBBEB

BomHee pecypcH peR AMyNapBEHCROTO OaccefHa, HCIONB3yoMHE Ha
pasBATHe BONOX03AHCTBEHHOrO Kommiexca (BXX) ¥ opomexue TOPPATODHiH
Tamxuxcko, TyprMeHCKol B Y3derckolk CODSHHX pecOyOJEK, B CRIy HX
6CTECTBEHHOZ OI'DAHMYEHHOCTH, CYymecTBynmel 3aperyJMpOBAHHOCTHE X
TOXHIYECKOI'O COCTOAHHA BoJoXo3a#cTBeHHHX cuereMm (BXC), ¢ yuerom
NOCTOAHHO HapacTammaxX TpedoBaHuit BoXonoNb30BaTeNe#t W BomomoTpedu-
TeJIell yke HA COBDEMEHHOM YDOBHE HENOCTATOYHH IIA DADAHTHEDPOBAHHOI'O

oGecnedeHms orpacieit BXK monmaveil B HeOOXOIMMOM DEXEMMSE, ROJIAYE —
CTBE H KaYsCcTBS.

BHCOTHO-TE@DPHETOPHEANBHAA IEIporpalid ODPOCHTAJNEBHHX B KOJIeR-
TOPHO-IDAHARHHX CHCTOM BOmoXoag#cTeeHHHX paioHor (BXP), EX mo-
JIORSHHEe OTHOCHTOJIBHO IpPYyT' Ipyra ¥ BONOMCTOYHHKOB OO0YCJHIOBHJIM
"NepeRaTHy® CHCTEMY HCHOJB30BAHMA BONHHX DOCYDCOB, CBA3YIMMM
3BEHOM ROTOpOM ABNASTCA BOSBPATHHIA BHCOKOMMHODAMU3OBAHHHE ROJ-
nerTopHO-IpeHaxHul cTox (KI cror).

Bossparhu®t Kl cTOK B DOKHM, XaK ¥ KOLIEKTOPHO-IDEHAXHHE BO-
my (KIB), mcoons3yeMHe HENOCPeNCTBOHHO HA OpomaeMoR TeppETOpPHME
BYXP, savacTyn KBaMmpHOdDyOTCA KAk JONOJHHTENEHHE BONHHE DECYPCH,
& HX HCOOJNB30BAHHMe ONeHHBAETCA Kak sddexT. ITo moNOROHES OHTYST
E B BOOOX0o3glcTBeHHOM NpaKTHKe, H NpH cocTABJNeOHMM ['eHepalbHHX
~ CX6M = OCHOBHHX JOKyMOHTOB DASBHTHA BOIHOI'O XosailcTBa. IIpE aToM
NoBTOpHOE memoab3opaHme KB B mpefesax S0HH HX HOPMHDOBAHHA OIE-
HEBAETCA Kark SKOHOMHA BONHHX pecypcoB, 4TO, COOTBETCTBEHHO, COK-—
pamaer mapameTpy BXC, & CNONOBATONBHO, M KANBJIORGHEA, M 9KCILIY-
ATAIMOHHHEe 34TpDaTH, BOZBpAT Xe B DeKM OIEGHMBAGTCA KAK YBOJNYEHHE
"IDOKATHHX" pasMepoB BONHHX PECYPCOB IIA HEXeJexalnx 30H. To ecTs
nefcTByeT ODHHIMN - "nepexaroM" OrPAHWYEHHHX BOXHHX DECYPCOB BHYT-
pE S0HH WIH ¥3 ONHOR B APYTYO MAKCHMATEHO HX "HoXarTs", opefcTaB—
NS 3T0 KAk 3PPeRTHBHYD BOLOCGEDETraniyld TEXHOJNOTAY HCNOAB30BAHMA
 BONHHX DECYpPCOB.
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CymecTsyer, OfHAaKO, W Apyras TOUKa 3PEHHA B OLlEHKE HAHHOrg
nporecca - paccmarpusarts KB xak 0TpacoTaHHNE (no mesu Meanopamy
aeuenb), BHCOKOHACHIEHHHE CONAMM BOJHHE DECcypCH, KOTOPHE BETIONHy.
W CBOE HasHauyeHue ¥ JONKHH OWTh OTBEAEHH [LIA "38XOPOHEHHA" conet
38 Mpefens OpoleeMyX TEppUTOpHft, EecTEecTBEeHHO, Gea BOCTYNA B BOAO:
MCTOGHMEM, & KX MCMONb30BaHHE - Kak dexTop ymepéa. ]

9TW OPa MONAPHHEX [OOXOA8 B cOBpEMeHHON BOJOXO3AWCTBEHHOR |
NpexTUKe OOBeIMHADTCA B MPHHLMN "IOMyCTAMOCTH" , O3HAWAOWHMA, 4T0
poBneyerme KB B MoBTOpHOE MCOONB30BEHHE NOMyCTHMO nvub MpK ycno-,
puu, korgma [ mwHepaiusaly¥ He NPEBLIIAET 1 r/n pna Hy=ZB OMTHEBO-,
ro sogocHabmenua u 1,5 r/n - AaA geneli opoueHHA, CAELOBATENBHO, |
npHHuEMn "gomycTuMocTH" He 000CHOBaH 3HOHOMMUECKH.

CromMBmafcR cHCTeMa "nepexarHoro" BOHONOJNb30BAHHA, OCHOBaH- .
Has Ha MOBTOPHOM BKIOUEHMM B 0COPOT SHAUMTENbHOA WECTH KB, npea-}
onpenennia npouecc HepacTAHWA CONEBOr0 JABNCHUA HA opomaeMse TEP-]
DATODHM ¥ BOJOMCTOUHMKH ¥, KBK CIEJCTBHE, — yBenuueHHe MNOTEPs MPO
HSBONCTEE CENbCKOXOZRACTRSHHOR MPOLYKIMK M yXymueHne MuThEeBoro
xagecTsa BOJH. ¥ g

WureHcHBHOE OCBOEHHE HOBMX semens B Caccefine p.AMynapsH,
0COGEHHO B €6 CPeJHEM W HWKHEM TEUEHHH, COMPOBORAANOCH 3Haw~
TexnbHEM POCTOM BOmosef0pa, WTO NMPHBENO K MCTOMEHHD CTORA AMYyREDLHe
¥ MOQTH MONHOMY NpEeKpameHMn ero NOCTYIAEHHA B Apanbckoe wope B g
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PABNEHHOCTL BOQHO-CONEBOro GanaHca Ha foHe GAM3KOro aaneraHus
FPYHRTOBEX BOM, CHU3MNACH MPOAYKTMBHOCTB ODOWEEMHX 3EMens.
UcoOeHHO 0CTPO HEeraTHBHHE MOCNEeNCTRMA POCTa MMHEepANU3ALMH
PeuHolt BoJiH ¥ e€ 3ArpA3HEHHOCTH arpo- M ANOXMMHRATAMK, YeyryGaeH-
HbE PeskiM COKpameHHeM ynenbHOro Bojo3abopa mpH MPaKTHYECKH He-
nsmerHoM HIIIl opocMTenbHsx cucTeM Ha QoHe ONM3KOrO JaneraHus
TPYRTOBBX BOJ B MOCHemHHE rOofN NMPOABMIUCE B HUSOBBAX AMynapem,
A€ €€ CTOK KCMONbAYETCA He TONBKO IIA OPOWeHMA, HO W ABNAeTCA
€OMHCTBEHHEM MCTOUYHMKOM MHTHEBOI'0 BOMOCHAGKEHMA. BT0 BHPasmioCch
| B YXyRmeHHM SKONOrMuecKofi oGcTaHOBRM, pocTe 3aloneBaeMoCTH Hace-
| IEHMA, DPE3KOM CHUXEHMM MPOAYKTHBHOCTH MOJMBHEX 3emendb M aphexTHR-
HOCTH OpomaeMoro 3eMmnenenus.
fo cepegurn 60-x romos B P-AMyfiapen Ha yuacTke cpefHero Te-
YeHMA COPACHBANMCH TOJBKO CIaGOMHHEDANU3OBAHHHE (I1,5-2,5 r/n)
HIB ¢ no#imerHsx semens Yapamoycko#t oGnactu. Mx ofném He NPEBEmA
'1,0-1,5 wnpn.n® u moTomy Bnusmmme Ha MUHEDAIH3AIMD pPeuHOM BOmM
1 OGHII0 Hecymec TBEHHEM. Tax, cpegHeromosne sHaueHus MHHEDATH3AaIMH B
cTeopax Hepku u Yamnu cocTaBngmu cooTeeTcTBemHO 0,40 m 0,49 r/n

(npu McxopmHOM MuHepanusamyy B 3oHe GOPMHDOBAHUA CTOEA AMygmapbyu -
0,30 r/n).
C oceoenuen llepaGagckoli cremu BHCOKOMMHepanuaosaHHue KB c

' 68 BHCONEHHHX SeMeNs Hayau cOpacuaThed B p.Amymapso. B Hacros-
M€ Bpema ux o0wEM cocramiser 400-500 miH.M3, c HamM - p peRy
BuHOCHTCH £,0-2,2 MiH.T coneft, B PésynpTaTe yero MMHEpANHIALMA
p.Avynapey B crBope Kepru (Bomosabopu Kapaxymcroro u HapmiHckoro
" KaHaxioB) Bospocna g0 0,55-0,60 r/i.
: HauGonbwee KonuuecTBO MvHepanuaoBaHHux KIB (no 4 MITpE . M)
nocTynaer B p.AMynapeo Ha yyacTke CPejHero TevYeHWs - C npapo-
Oepexbs YaCCP u nofmernux semens HUapoxoycko#t obnacmu, C Humu p
Peky BuHOcuTCA 16-17 MiH.T coxet, wro yeemuumpaer MMHEpanusau1o
Awynapey B creope Jlapranara (Ha Bxome B ToamywHckoe Bomoxparu-
avme) no I,0-1I,1 r/n. Ms Hux 9-II wmmH.r npu o6néme croka I,I-1,5
MIpR.M° cOpacuBaerca u3 Kapumickolt crems m Byxapckoro oasmca ¥s-
Gexcko#t CCP mo mBym cocpenoroueHHEM cOpocam - mHomy u Ilapeap-
(KynbCKOMY M 2,0-2,5 mnH.r (npu o6séMe okomo 1,0 mapm.u®) - fro

I'naBHoMy neBoGepexHomy KonnexTopy Hapmxoyckolt o6nacTu Typruen-
ckoft CCP,
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Eme oxono 400 wiH.nu° KB, oTBOAMMEX C TypTry1b-BepyHUACKux
aemenp KKACCP, BHHOCAT B peKy OKOJO 1,5-2,0 maH.T coneRt, 4TO py.
3MBAET yBEnWueHWe CPEefHEerofoBOR MUHEpamMdalii B cTeope Yartan
(Taxuaramcxu# rugpoysen) o 1,1-1,3 r/n (B nepxon SHMHE-
peceHHell MexeHM eé 3HAUEHMA BO3pacTanT A0 2,0-2,5 r/n, BOCTHrag
B oTHeNBHHe ApM 3,0-3,3 r/n).

Taxum 06pA3OM, NPHBEJEHHHE JAHHHE MOKASHBADT, 4TO CAMEM 3Hs.
WUTENbHEM OYATOM COJNEBOro JABJEHHA HA PEKy ABJIACTCH c6poc C mpa-
poGepexbs YaGexcko#t CCP mo gonnexTopam DkHomy u [lapcaHKynbCKOMY,
sa cueT xoTOporo gopumpyerca 60-65 % mpupocTa MUHEpATHIALAR B

cteope [lapraHara.
YameHeHHe BOJHOTO GanaHce B CTOPOHY feduipTa M CONEBOTO Pe-

KVM& ODOMAEMHX TEppUTOpW#A M BOAOMCTOUHMKOB P CTOPOHY S&CONEeHKA
BefyT K norTepe MPONYKRTHBHOCTH OPOMACMEX seMesb. MmeHHO BOOHO-

S ROHOMKUYECKAA OLEHKA NPOAYKTMBHOCTM ODONAEMOTO 3eMmnenenus ABNA-
ercq rnapHedmett mpeanocriko# k BHOODY neppoOQuUEpeNHEX MEPONpHA-
it .

OcHOBHHE BONHO-IKOHOMMUECKH® MOKa3AaTeNH afpeRTHBHOCTH OPO-
maemMoro 3emnegenns no obracTaAM ¥aCCP » B LenoM MO CpenHeMy H
HUKHEMY TeueHWo p.AMyfieppyu 3a rocjiemHue 18 ner (I971-1968 rr.)
npeacTapjieHHd B radn.l 7 2.

CpaBHeHHe OKOHOMHUECKMX noxasarteneft NpoAyKTHBHOCTH Opomae-—
MOT'0 3emiefenud HAaYanbHOIo (J971-1975 rr.) ¥ KOHEUHOTO (1986~
1988 rr.) MepuOJOB PACCMATPHBAEMOIO I8-neTHero pAja, NMpPUMBENEH-
wx B Tadn.l, nosponseT CAENATH opHO3HAUHNA BHEOA O npAMo# sa-
BHCMMOCTH MOTEpH MPOJYKTHBHOCTH OT POCT& MUHEpaIN3alMM OpOCH-
venpHOfl BOmH no BceM Ges ucrnoueHns BXP cpefHero ¥ HuxHero Te-
ueHua AMmypapbu. |

BojHO-3KOHOMUUECKaA OLEHKa MpoLecca HApACTAHAA CONEeBOro As¥
NeHWA Ha OpomAesM:e TePpPUTOPUM B peaynbTaTe cnoxupuefica "nepexar-
HoM" cucTemMs BOAOMOJb3OBAHWUA, WINDCTPHpYeMan JaHHEMHA raén.2, no-
Ka3NBAeT, UTO C POCTOM MHHepainaalyu opocuTeNnbHON BORH oTMedser
cf HEe TONbKO NajieHue NpOAYKTMBHOCTH OPOLASMQTo rexrapa, Ho # 3
ukrTenbHoe cHuxeHue dddexTHBHOCTH 3BTPAT. )

Tax, Np¥ yBeJMUEHHH ILTOMEIH OpomeHus B ATOT nepuoj He 85
no cpemHemy Teueruo ¥ Ha 81 % no HUBOBbAM CTOWMOCTD sanosof 1°”
AYKUMK PACTEHHEBOACTBE BOSPOCTE JWUb Ha 18-20 %. Mpa orom (¥
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pacqaeTa Ha 1 rPeKTApP) OCHOBHH® (POHIH BOAPOCHM NPAKTHYECKM BIBOe, 4
doHoH BomHOro xossdcTBa - B 2,0 pasa IPH CHMXEHHM NPOLYKTHBHOCTH
OpOWAGMOr0 PeKTADA 0O CDeJHeMy TOYeHM - Ha YeTBepTh, & OO0 HE30-
BhAM - HA ONHY TDPeTH OTHOCHTENBHO mepuonma I97I-I975 rr., Koruza ME-
HeDAMM3AIMA OpOCHTeJbHO! BOIM cocraBiAsa (COOTBETCTBEHHO B CPEIHEM
% uEmHeMm TedeHmx) 0,52 u 0,63 r/a, mocturHye B 1986-1988 rr. 0,86

g 1,04 v/n. 3TO 03HAYAET, YTO B JCJOBMAX CHRIAINMBAKNErocAd INedumaTa
ROJHHX POCYPCOB OCYUECTBAOHHO BCOX HEOOXONMMHX MEDONPHATHA CEJECKO-
xoaattcTEeHHOI'O NPOM3BOICTEA HA OpollaeMod TOpPUTODMH M COBODHEHCTBO-
pagpe BXC He cMOIVIM NPenOTBPATHTE NaleHHA OPOLYKTHBHOCTH CEJNBCROI'O
xoagilcTBA NON BAMAHHEM DOCTA MAHEDANHM3AIMM ODOCHTEJIBHOM BOIH.

[lpypenéHune naHHue (cM.Tadn.l u 2) ceumeTenbCTBYOT O TOM,
YTO B3AMMOCBA3AHHNHE c cucreMoit "nepexartHoro" HCIONB30BAHMA Orpa-
HHUeHHEX BOOHHX pPecypcOB MMpollecC HApacTaHMA CONeBOor'c OaBleHWHA BO
pcex BXP GacceifHa oaHOSHAYHO Npemonpenends mpouecc HapacTaHWA
ymep6a. 910 cTAaBUT npolieMy NEeMMHEpaiM3auMHM BOJOMCTOUHKMKOB Gac-
celiHa ® pap raaBHeMmMX BOJOXO3RHCTBEHHO-3KOHOMHWYECKMX MpolneM M
BKONOTMUECKH HeOTNOmHMX IiA OacceiHa AMmymapbu.

JKONOT0-3KOHOMUYECKAA HEOTNOXKHOCTbL PEmEeHHMA NpoOJenM: (8 cea-
au c oOmaBnenves [lpuapenss u HHKACCP soHo#t axonormueckoro Geg-
CTRMA) AMKTYET HeoGXOOMMOCTH €€ pACWIeHEeHMA HA WacTH N0 JOKamu-
SalMM OWAroB, GODPMUDPYDmMX CONEBYD ONACHOCTH.

OmHEM H2 [NePBOOYeDeNHHX MEpONDHATHA NO JOKRANMM3ALMHK ABILETCH
oTCeYKA OT D.AMyHnapkd HamdolNee BHCOKOMAHepanm3oBaHHHX KB, cdpa-
cupaeMux ¢ Hapuuuckoro u byxapckoro BXP, roTopme cpoe#t macco#t
coneft (9-I1 MnH.T) B SHAUMTENbHOM Mepe npejonpenenwi¥ conesof pe-
XMM HMBOBBLEE W O0OycnopneHHHA MM ymepl B OpomaeMoM 3eMnemnenuy,
oueHusaemut B 400 maH.py6. exerogHo (c yuerom Tamayscko#t oGnacTw
TCCP).

Kak noxasweanT pacuers, orTceuxa K[B KapumuHcroro u Byxapckoro
BXP noseosuT CHMSHTH CPEAHErofoByD MWHEpPANH3alMo B HUI0BBAX C
1,0-1,1 o 0,70-0,75 r/n, MMHepauIM3aUMO SMMHEe-BECceHHero nepuopa
¢ 2,0-2,5 no 1,0-1,2 r/n, & nemson - ¢ 0,85 mo 0,55-0,60 r/n;
3HAUMTENbHO COKPATHTH COOEpXaHMe NecTHLMpoB, repCuummos, ANT u
Opyr¥x sarpasuureneft, nocrynammux ¢ Kl croxom B peky, uTo SymeT
CMOCOGCTEOBATE CHWKEHMD HANDAXEHHOCTH B3KONOTMYecKOR 06CTAHOBKM B
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HA30BBAX W A4CT BO3MOMHOCTE UACTHUHO pemMTH NMPOGAEMY MMThORo,
POMlOCHAGKeH!A (nyTéM Mcnonbaosaua Kanapaccroro BOAOXpPARMAU, I
SREYMyNSLMK TONBKO MaBOAKOBHX BOJ, ¢ MuHepanuoauved 1o 0,6 r/y),
SpdexTMBHOCTE aToM oTceuky oLeHMBAGTCA AUKBHLALMON R aroaHorg
yuepba B 400 MiH.py6., uTO B mEpepose Ha JOMYCTHMME KAIBIOKMyy

Ha& CO3NAaHME CHCTEMH OTCEUHWX KOHANOB, NMPUEMHMKOB-WCIADUTENSA oLl
HuBaerca B 2,0 mipn.py6.

Hammume Gonblloro YMcsa ©CTeCTBOHHHX NMOHUXOHMR W Jamiarymix
BoamiE (Tadxn.3) nospoadeT DEmET: NPOGJAGMY OTCEYKH U DACCDON0TO-

goHuA KIB KapumHckoro ¥ Byxapckoro BAP B TOYEHMO KOPOTKOL'O Bpg.
MeHEr (rom, mea).

Bniepeue sonpoc o6 orceuxe HIB Byxapckoro u Hapuunckoro X
6un BrgpuHyT C.A.[lonuHoeem (CAHMMPU) ® 1985 r. kax weornommos

BofOX03AfC TBEHHOE MEpONpUATHE B KOMILIEKCHOM PEeWeHyM SALAYM OfTH-
METBHOI'O TEppUTOpHAnbHOTO pacnpepeneHua no EXF u ynpasnrenun pop-

HEMM pecypcaMy B YCNOBMAX HApDacTaHMA NeduuymTa W pocTs MUHEpLIH-
Zal¥¥ pPEevyHoro CTOoKa AMygmaphH.
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I BapuaHT - COSJgAHWE ENMHOr'0 CEMOTEUHOr0 OTCEYHOro OoGHemk-
HMTena Bcex KoanekTopoB KapmuHckoro u Byxapekoro BXP (umeHyemoro
Kapmu-Byxapcru#t orceuxnit xonnextop - HEH).

OcHosHue nokasarteny HBH: mporszenHocTh Tpacew 270 mxm, pac-
yeTHu#t pacxon Ha nepeex I30 kM - 50 M°/c, Daible Mo ANMEE - A0
130 M%/c. Bukocts Bnaguem Askarum™a - 12,8 mapg.m®. CrommocTs
rommnexca HBH onpepensnace B IS0 muH.py6. OcHoBHWEe mpeumymecTBa
crpoutenseTea KBH: nérkxas moerynHocTs (Tpacca mpoxopuT BONMSH
DOPOT M OORMTHX TEpPpUTOpHHt) , BOSMOXHOCTE PASHENBHOTO CTPOMTENb-
crea HapuuHcroro ¥ Byxapckoro yyacTkoB, CpPOK CTPOHTENbCTBE - He
Gonee 2 net (nmo sakmouerwn H.A.PaguTvHa), camoTeuHuH#l BHBOJ BO.,
co Bcex 30H paccemartpuBaesix BXP (sa wcrioueHuem cToka ¢ AnaTcko-
ro paloHa, rorTopu#t no-npexHemy Oymer noctynaTh B 03.ConéHoe u B
HEM McnapAThea). CyTh nMpennoxkeHus, rpafuueckue MaTepuais M pac-
yeTu OwiM NMepefsHs B pafoune Ipynne MHCTHTYToB "Yarunposomxoa"
¥ "CpepasrunpoBomxnonok", ofHako BoamoxHOCTL oTceuxd K[B oT pexu
paccMaTprMBanack Kak mepa HesddeRTHBHAA M BCAUECKM OTPHMLANACE.

YuuTuBas CNOEMBHIYOCA HAMPAKEHHOCTH 3KONOr0-3KOHOMMUecKo# 00—
CTEHOBKM B HMB0BBAX, Heofxomumo BuOpaTh Takol mpoekT oTpoga KIB
0T AuynapbM, KOTOpHA noTpeGyeT MMHMMyMa BpeMeHM K 3aTDAT Ha ero
ocymecTBieHWe. Ecau JONyCTHTH, 4WTO TaKOH# NPOERT MOKHO pPEaNn30-
BATh CTPOMTENHCTBOM 3& OIMH TOf, TO KanBlOxeHWA B 1,3; 2 B Iaxe
10 wmnpn.py6. 3KOHOMMYECKM HONYCTUMH INA BEXORS M3 YCHOBMA Hapa-
CTAHNS BKOJIOTO-3KOHOMMUECKOTO ymep6a B Gaccefiie Awymapsu. B aToM
naaxe pmnf mm rmm W«mﬁmm MPHH asB
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C OTKMDYeHEeM [[apasiesEHOT0 KoJUIeKTopa. B ﬂﬂ""EGTBEH!{HI YCIOBRAX
(oTMeTRa I85 M) BOAIMEA MORET NDMHATH 4 RM>, OpU 3TOM ILTOmAms
WcOapeHnA cocraBager 340 .o mauumv T30 ) ,IDH CJIOE HMCHapeH:s
2,5 M moTepn cocTaRAT (0,85 MADE.M° B TOX. [IDM NIOTHHHOM X Ba-
DHAHT® @6 eMKocTk papHa 7,3 hmpn-mai nacmank 3eprana 414

m ucnapexse 1,05 wxpn.ma CnemoOBATENEHO, NOPH c?m.mpﬂnu CTO-
ke KIB mo WmzoMy u CHYaHKyJIBCKOMY KOJJIERTODaM B I WIDL.M° B Ton
BUamWHA JeHTH3KyJh B €CTeCTBOHHHX YCJIOBHAX MORST CIYEHTH IpHEM-
HEROM Gosee IQ JeT, & Np¥ IJIOTHHHOM BADHAHTE CTATh "BEYHHM"
NpHeMHEROM IJIA YKa3aHHOI'O CTOKA.

BoamgHA B HACTOANEe BpeMA NPEHEMAST U 4-0,5 u.npn.u KIB,
cOpacHBaeMux ¢ Byxapckoro BXP mo JIeHIHSKYJBCKOMY cOpocy #3 [la-
paIeNsHOro Kosutexropa. [loaToMy mna oTeoma B JleHTRaKyxs K cro-
ra Kapmmickoro BXP HeoOXoIumMo OTEJNYEHHe [lapajuLiesbHOrO KOMLIEK-
TOp& OT BHAIMHH JeHTHESKYAL (0 meperymoueHEM llapasLiesbHOro KoJ-
JnexTopa OymeT CKAa3aHO HERe).

CoemuHenne DmHOro KapmmHCKOr'O KOJIeKTODA ¢ BOAmMHOR JeH-
TESKYA: DOTDSCYET CTDORTSJARCTBA coopyxeHEA Ha KKK m mpopesx
(raHama) mmmoX He Gonee 30 mM (B oTMeTRax oT 250 mo I90 )

Ha pacxol 50-60 u°/c. OpEeETEDOBOYHAR CTOMMOCTH OOBexra (IO
aHANOIER ¢ pacyeTam# ®3 T30) 20 MiH.py6., & B BepHeAre ¢ LI0O-
TEHoff - 50 wm.py6. [T yCRODEHER padoT NpOpess MoxeT OHTE OO-
CTDOSHA CEMODASMHBOM. |
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HCnonpsyeTcA KeX IpuemHdK YacT Kl crora ¢ Hapowm#crolt somy Ca-
Maprarnckodt oozacts (KuswiremmHcknR w HasGaxopexmit pafiony -
Xo 0,20-0,25 wipn.M°) = ¢ lladupkancroro u Trmmysascxoro palt -
oHoB Byxapckoll odract: - xo 0,10-0,I5 wmipx.u>.

Taxnm o6pasom, mpH cCyMMapHOM NOCTYINEeHWM BO BnamuHy Asma-
raTMa, WMeonyo émxocts 12,8 wapn.w®, 1,8-2,0 wnpm.m® MUHEPATU30 -
BEHHHX BOJ, B I'OQ CPOK €€ 3&MONHEHMA C Y4YeTOM moTeph Ha nenapexsue
C BOAHOW MOBEPXHOCTH cOCTaBAT He meHee 10 ner. B panpHelimem Bo3-
MOXHO nomxibueHne k snaguHe Haparata (pacnonozesHoft & 30 M ot
BNAMVHE AMKATHTME) WM BHBOJ WACTH CTOKA MO CeBepOGYXapCKOMY Ko
JERTOPY B HM3MHY Hapakup, a sa Hefl - Ha oGBOmHeHME NeCUAHHX mpo-

/cTpatcTs Kusunkywmos u nanbme B Apansckoe MODE MMM HE 00BOmHEHHe
AenbTH AMymepby. :

Feanneauua 1 arana ¢ nonHo# oTceuro#t cGpocor Hapmurcroro u

Byxapckoro BXP B peky moxer GWTH OCymecTEieHA B TeweHue -2

mer. (0mes OpHEHTMPOBOUHAA CTOMMOCT: 60 MIH.DYS., & B BapHAHTE
"leHrnakynp ¢ MWIOTHHOR" - mo 90 miH.py6.

BHBOLH
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OIHEM ¥3 NepEOOYepeIHHX OGBEKTOR TORATM3AEE ABJADTCA Ha-

a6onee BHCOKoMzHepammaoparHHe KIB, c@pacHBaemMHe ¢ KADIMHCKOTO g
Byxapckoro BXP. 06beM BHHOCHMEHX yvm coJiel B 3HAYHTEeAEHOR Mepe
(Ha ONHY TpeTh) IpPeNONpeme i coneBolt pexuM HE30BBEB X yueps opo

meeMoro semielesEA B arolt some B 400 MJIH . PyO .-

B manpHefmeM LA IeMuHepan3alliE cTORA P.AMyIapB# DOTpedy «
aTcA OTCeYRA OT DR: eme IBYX gocpeLoTOTeHHHX ¢cGpoCOB Bepy-
aulcKOTO KOJIGKTOpE, OTBOLAUETO KIB ¢ TypTKyAb~BePYHAACKHX 38 ~
mens KKACCP, ® T'IABHOT'O JIeROGOPOXHOT0 KOJUIEKTOPA (MK)B TypHMEE- |

cxolt CCP. C EX OTKJINYOHAEM nperpaTHTCH cépoc B Dexy eme 4 WH.T |
coneit, 4TO MOSBOJHT CHH3ATE cpemHeronoByn MAHODATA3AIMD P.AMy= -
napsx mo 0,60-0,65 r/n ® JCTDAHUTH DKOJNOTAIGCKYD HAIPAKBHHOCTS !
B PONDOCE CHAGKGHAA HACONEHWA HA3OBEER mzrseBolt Bomol,

o owr o KKACCP KB MOTyT OHTBH HCHONIB30Ba-

{ T : - Ha OOBOITHEHHS pacTdrm B

0 nnmsa’uzaammumunnﬂ CCP, mperpe-
0cOB OpOCHTENBHOA BOIH B KIC Gymyr cmocod -

| mesm nepedopop, c0poco)
TBOBATH CHERGHWD MWHGDAIM3AIME TAKXS M B BEPXHON peqeHm P-AMJ-
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B.[.HacoHos, KaH]. '8 0JI . -MHH . HAYK
(HIIO CAHVIIPY)

PACYET YPORAMHOCTY PHCA IIPM KCNONB30BAHMU
MVHEPAJM30BAHHOMH BOIOH HA OPCUEHME

| B ycnosnfix MCuUEpnaHMA BOAHHX pecypcoB, Bo3pacTammux TpeGoBa-
Huft X oxpaHe OKpyrammeil cpenH ocoloe 3HaueHWe NpuobpeTaeT WCIONb-
30BEHEE HA ODOmEHM® MEHEDATMSOBAHHHX KOJLISKTODHO-IDEHAXHHX BOI
K&K JONONHMUTENBHOI'O MCTOUHHMKE OPOCHTENbLHOW Bomu M addexTusHOTO
NpPHPOJOOXPAHHOI0 MEDPOTIPMATHA.

BoamoxHOCTD MCNONB30OBEHWA MMHEDANM30BaHHO! BOOm A OPOWEHKS
puca usyuanace MHOTMMM Mccneposatenswu / 6, 7, I4, 15, 16, 17 /.
llpoBopsnycy SKCOEPUMEHTH MO ONMpeNeneHyd BAMAHUA MUHEPANM3ALMN 0pO-
CHTEenBHON BOIH HA YDOXaWHOCTE puca mpy pasnauuHofl BepTHKaNbHON
unn Tpammy / 11, 17 /. OmHako GONbIMHCTBO pexoMeHnaiufl crpasefnuey
IMDb JUIE (PUPOAHOXO3ANCTBEHHEX :.rcnmmin aHAJIOTHYHEX TeM, B KOTO-

PHX MPOBOAMIKCE oﬂﬁm,ﬂ HB H&I'W c:nmn EEHﬂEBﬂ ,q,nn npnalc-mpuna-




&8 8 SMITHDHUECKHE KoadfMumeHTH;

Y - rexymas ypomapHocTh; Y - MAKCHMANBHEA ypo-
xafHOCTh ; U, - seprTuranpHaA (MABTDALMA, Co-
OTBETCTBYDWAA MAKCHMANbHON YPOKAHHOCTH,;

U - sepmvranbHas QunbTpauys, COOTBETCTBYNMAA 4 KY-
mefi ypoxalHocTH.

YpoxafHOCTh pHCA TaKKe TeCHO CBAsaHa ¢ 3aconeHues. [lpopepe.
HO ROCTATOYHO MHOI'0 MCCHEMOBAHMA, NMO3BONALMMX KOJHMYECTBEHHO OXA-
PaKTEpK30BaTE JaHHy©o §opMy cBasu. He ocHOBe aHanWaa maHHMex / 3,

4, 5, 6, 15, I9 / npueenEm nuHeflHyD annpoxRCcHMaLyp 3TOM 3aBHCHMO-
CTH:

Y%-Y =18,65; C, = 1,90 r/n (2)
rae

Y, - OTHOCHTENbLHAA YPOXEAHOCTH PUCA TPU OPOUIEHWM
BOJoR xXopomero KauecTBa; (p - NpegenbHes
MHHEpANTU3AUMA NOPoBOR BOOH B KOPHEOOHTAEBMOM
cloe, nocje KOTOpof HauMHaeTcA CHUMeHWe ypo-
xaf; Ccp- MuHepanuaauus NOYBEHHOR Brard »

KOpHEOOHTaemoM Ccloe.
Texum 06pasoM, 3HEA CDPEHDD KOHUEHTpaUMD conefl B KOpHeolu-

mmmwmummmimﬂmmnm
o ‘ ! ,mmmn.mnm
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OCPeNHUTD KOHLEHTpALMK COJIel B BOZe B miane u B paspeae pucoBOro
HUeKe, Halmem cpenHoo KOHUEHTpaimmn coseft g BOLE B uyexe Ha Jpof
MOMEHT BpeMeHW OT HEYSJIa 3&M0JIHeHHA:

¢ ¢
S8t fswdt ¢ fo)at

Cy=Cp b + & fd@®)t  dt
a
(3)
=fi & V+lty, +p
J(f) h’,‘rz ﬂ'(f_) e 7 ]
rae
Cop - wonuesTpauusa coned OpoCHTensHOH BOAH B nepuon
I\‘ 38NONHEHUA UeKs; .

W, - nocrynnenve sogy B YEK, HSMEHANNeSCH BO BDEMEHH
32 BETEeTaLHD; Wy - 06s8M Bomgn B wexe:;
Hp-— QeabTpauus B novsy; H,,—- TPEHCMpa-
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HO HEBHCOKOH MMHEpANMSALMM BroJNHE HOMyCTHMO MPUMEHATE 38BHCHMOCTH

(4). OpHARO DM MCTONH30BAHHUM BOAH, MMHEDATU3ALMA KOTOPO# GnraKa
k mpefensHo# gomycTHMof anA puca, HeoOX0OMMO MCIONb30BATE 38BM-
cymocts (3) Jif Pe3pACOTKM MEpoNpHATH N0 CBOEBPEMEHHOMY PETyIH=
pbmmn xagecTRa BOOM B ueke (nyTém yBeNHUeHWUA offpEMa TEXHOJNOTH-
yeckux cOpocos, MOBHMEHUA APEHMPOBAHHOCTH H T.0.) .

ocne ycraHoBIEHWS MAHEpanusalld BOJH, nocrynapmeli » saTON-
NeHHy® Nousy, Hafiném cpepHee cofepraHHe coneit B KOpHEOOUTAEMOM
cnoe, onpeferApmescH 0TOOPOM BlarM KOpHeBo# cHCTEMH puca W EBeiid=
uMHOW BepTURanbHOM QuibTPALWK.

JonycTuM, uTO B Npefesiax 3aTOMIeHHOrO KOpHeoGuTaeMoro CJoA
¢unb TPRUMOHHER TOTOK MO PHCOBHM YEKOM C ¥3BecTHHEM MpUOIHEeHHeM
MOXKHO CUMTATH O[HOMEDHEM, XOTA ClEyeT 3aMeTHTh, YTO pacuer funb T
pauuMy M JBMmeHus conelt B nsyMepHoft MocTaHOBKE IJfl 3&TOIIEHHOTO
CNO8 NMPMHIMNMANBHEX TPYAHOCTel He BHSHBAET, Ml YBEJHUUMBASTCA
o0BEM BHUMC/NEHWH MpM NMpaKTHuYeckd TOW xe TOUHOCTH pacueta.

3Haf BeAMUMHY TPAHCMMpALWH PHCA M CTeneHb JpPeHMPOBAHHOCTH -
coBOfl CHCTEMH, [0 KOTOPOM B JGHHOM Ciyuae HONKHA NPAHUMATHCH B
THRANbHAA (MIBTPALMA, HETPYLHO, MCTONB3YA WMEOmMecd pemeHMd / 1/
HallTy pacnpenenexve conell B KopHeoGuraemom cioe. BuecTe c Tew,
MHOPHMH HCCHIENOBATENAMY OTMEUEETCA CYNMECTBEHHOE BIMAHWE HE
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roe €y - KOHLEHTpaIys conefl p NOUYBEHHOW BI&DE KOpHEOOHTaeMo~

ro ciofa Ha raybuHe X

Ui - ynensufi PRCXOR BIarM B KODHEOOUTAEMOM CIIOE;

C - wmvHepanu3alusf PPYHTOBHX BOM; A - napameTp
LUCIEPCHM 3
Si (Vi - A,X) - dyHKumMs, MOmpOGHO PACCMOTPEHHasA
B9y

. Heronbaya (5), HalinéMm cpefHepspeleHHYyD KOHLEHTPaUUD conell B

KOpHeoOuTaeMoM CJoE:

2
1 ¢
Cp = 7 j Cx (ﬁ’;’ﬁ,ﬁ)ﬁx. 6)

Z g

Cnpenen#p myHepai1aauyo BOAH B ﬂexa no {3), .:_ ¥ 1
GPEMEBEBHIW mﬁummpamm wm kﬂ‘pﬂ

E - |-.'\-
=
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C BOSHOR noBepxHocTH pacrTeHult puca - 550 mm, TpPaHCOMPBLMK puca o
310 s ¥ opocurensHoll Hopme - 25 THC.M°. Kax cremyer us pacuemgy
OpH OTCYTCTEMM CHEUHeNbHEX TEeXHOJNOTHUECKHAX MPUEMOB ,, PEryNHDYDmuy
KAuecTBO BOJN B ueKe, yxe NpH MiHEPAIM3ALMM OPOCHTEeNBHON BOmM 1§
r/n HaGropaeTca CHEWReHEE ypomatiocTH,

Taxum o0pasod, MpH MCNONB30BAHMM MUHEPETM30BAHHWX BOH Ha
OpCmeHWe pHca HeoOXOOMMO SAaTPAWWBATH SHAUMTENBHCE KOMWUECTBO Bopy
IR CHMMEHHA KOHUEHTpaimMu conefl B Boje Uekh, NMpWMeHAR AuGo nporoy.
HOCTB, AWOC NoaHoe omopoxHeHWe uveka. Hpowse Toro, HETPYINHO yBAsan
MPOAYKTHEHOCTE PMCA MMpH OPOMEHMH MMHEDANHS0BAHHOA BOJOW C napamer.
paMu jpeHexsa. YUWTHBAR, YTO BEJHUMHA BEPTHKANBLHOM QMABTDALMM 3a-

BHCHT OT MEXOAPEHHOrO PACCTONHHA M IAyOMHH 3aN0MEHMA [ApPEeHawa, MOx-
HO 3armMcaTh

L G2
¥ : :
Y= !{[gm_mmf?-d,[g; !5: (Vi-A,x)dx tdy, (8)

rae

UV - BepTMRanbHAA (QUABTDALMA Y MOBEPXHOCTH SATOMIEHHOH

MOWBW MpH rNyCHMHE SANOXeHHA APEHN /A, M MexapeH-
HOM paccTOmHWMM L

BosMOXHEA ypoxal HA DHCOBOM NOJNO NDE ODOMOHAE MWHEDAIH3OoBAaHH!
BONO! OOPONSJHTCA COYOTAHHOM TAYOHEH 3ANOKeHAA NpeHaxa M o Mes-

IPOHHOT'O DPACCTOAHEA L ,  [IpE KOTODOM NOCTHTE8TCA COOTEOTCTBYNIE
pacnpenenen#e ckopocrell dmrnTpams.

4
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\.P.PamMa3zaHoB, IOKT.C.-X.HAYK

L}
'§
B.1'.HacoHoB, KaHl.rgoJ.-wUH.HAyR

0 [EPCIIEXTUBE PABWTHS OPOMAEMOI0 3RMIEIEIWA
B BACCEMHE APAIECKOIO NOPH

BaxHefmeft HapojHoxoaa#cTeeHHoN npoGaemoft [[pwapanbcroro pe-
IHOHA FBASETCH KOPEeHHOE ynyuneHHe caonMBmedcH pofoxo3ARCTBEHHOR
o6CTAHOPER, MOBHNEHHE 38HATOCTH TPYAOBHX PecypcoB ¥ o0ecrneueHne
GHCTPOPACTYNEro HACENeHWS MpOAOBONbCTBHEM. [onymeHHue B nocienHue
25-30 neT OMCHPONOPIMM B TEMIAX BBOJAS HOBHX 3€wenb B CEelbCKOXO3FH-
CTBEHHHR oOopoT Ges ydeTa MMEWNMXCA BOJHEX PECYDCOB NpHBENH K yC-
roftumeony medwmuTy BOmH B CpefHeasHaTCEOM DeruoHe, 3arpA3HEeHAD
OCHOBHEX BOJHHX MCTOWHMXOB, PESKOMY CHWREH:O ypOBHA BONH B Apank-
CKOM MOpe.

Crporoe IMMMTHPOBAHHE BORH B PA3PE3€ OTASNBHEX paffoHOBR ¥ 00-
nacrell sacTasuno xo3sficTBA MCNONb30BATL KONNEKTOPHO-ApeHAXHLE BO-
IH JNA OPOMEHRA CEeNbCROXO3ARCTBEHHHX KyIBTYP. Tonsko B 1969 r. B
aBexcxoit CCP 0G%EEN EONLTEKTOPHO-APEHAKHKX BOA, UCHONbEYEMHX I/
 CenbCROX03AACTREHHOTO MPOMIBOMCTEE, COCTABAA 630 MnH.M".
ATOMNEe BPEM HAXOMIEH ONpeeNeHHuft OMHT MCOJB3OBAHHA MUHE-
JHHEX BOA B Opomaesoff 30He B EayecTBe JOMOXHHTENLHOTO MC-
a OpOmeHHA. Opsaxo B GONBNHHCTBE CJIYUR&ER YCNOBHR H TEXHONO-

 ¥X NDUMEHEHHS He COOTBETCTBYDT HOPMATHBHEM NOKYMOHTaM, paspa-
SoraHiEa B BELYEMX HAYWHO-MCCNEMOBATENLCKUX OPraHMIAmAX pecny6-
sy, Ms-sa mojauy Ha Moid KONNEeKTOPHO-IPEeHaXHEX BOJ C MIHEpaATH-
gamgelt, nmpeswmanilelf TOMYCTHMy®, NDOMCXOMUT yBesUdeHne BOLOpa-
mmmann xOpHEOOHTaeMolt ToJle MOYBH.
 C mpyrofft CTOPOHH, CTPOTOe JIMMUTHPOBAHME BOIH cnoco6eTBOBANO
' yMEeHbIEHH) yARensHOR BOONOpAWM HE EUNHMIYY MIOMALM opomae-
MOTO MOAR EAK B BEreTAUMOHHHM, TEX # B HepereTauyonmui nepwon, s
CBAGK C WeM HA MOMBEDPKEHHHX 38CONEHHN 3eisX MPAXTHYECKH He noj-
jepwsascA nposBHOM pemwid. Ha aHauwwrTexbHORt ruomamu opomaenod
30HH, i€ PACHPOCTPAHEHH MOYBH CO cpenHell ¥ CHIbHOM CTeneHbld 3&-
CONeHWA, HEe YHASTCA OCYMECTBITH CHCTEMATAUGCKHE MPONBBHHE MOJNK-

BH HODOIAMM , HeoSxommEMA JNA ONMPECHeHNN Moye HO0 ONTHMANBHHX [Ope-

=L

-
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eMecTHO HapymaeTCH sexHONOrHYeCKHA pexiM MPOMEBOK,
o 1968 roj mNpH CYymMeCTBYRmEM TEXHWUECKOM og.
WPPARIAINOHHO-MENTHOPATHBHEX CHCTey
ysGexcroft CCP ¢ I8 muo.M°/ra

Renos. [lose

Toxsxo ¢ 1980 D
CTORHKW W YPOBHO OXCIUIyATAIMH
yuenbHuft pogosalop B menoM no :
(1980 r.) M'Hmcﬂ xo IS,1 THe.M°/ra (radn.I).

Tatnwma I
YpensHag BOfONOgaua Mo YaGexckoft CCP
sa 1980-1968 rr.
O6xnacrts : IEBC}II'. :;1![ 19688 1‘ _:
: ere- rofopas B Heper
;mmm }:ﬁgm : | ramiomxA

nepHos nepHox
KKACCP 33,8 10,8 18,71 3,83
AnmmancKas 18,4 3,74 13,60 3,22
Byxapcxan 18,3 5410 15,92 4,68
Jausaxcxas 9, I,63 10,32 2,82
Kamxanapeuuckaa 13,4 1,87 14,49 4,02
Hamauranckas 18,20 4,0 13,76 3,20
Camaprauncras 10,1 0,90 11,55 2,69
CypxaHpnapbsRHCKAA 16,4 1,99 by g0 i 3,563
CHpRapbHHCRAR 13,20 3,73 11,48 3,26
TamxeHTCKRAS 15,03 1,08 16,03 3,42
Peprafcras 19,20 9,48 15,95 3,®
Xopesuckas 32,1 9,16 20,33 5,11
[o pecnySamke 18,0 4,02 15,15 3,70

B pesyrbTaTe CHHMEHHA yHenbHOro Bogosabopa B pafloHax opomae
Mo 30HH B MOCHEpHWEe IOfH HAMOTHICH XOTA M MemueHHMufl, MO NoBOJABH
ycroftumeuft mponecc pPecTABpAIMM 3aconeHna nows. [nomame cpegwe-
W CHIBHOSACONOHHHX 3EMENb SAMETHO YBENMUMNACh, OCOGEHHO HA TepP~
puropuax KKACCP, ByxapcxoR, Hamkamapsmkcxoft, Cypxamuapsusckol ¥

Cuppapemcxofl o6nacreft (rabn.2).
MHorowHCNeHEEMH HAGMONEHHAMA YCTAHOBNEHO, WTO MpPH MPOWX
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Tatnwoa 2
Homenarme saconemus nogas YaCCP sa

nepuopn 1970-1987 rr.

O6xacTs iTonm | MHamenemme saconerma nmous, % or
1 | opomaemol maomaM
; %Haaaco-;¢naﬁaaacn—}¢panne- {EHJBHG—
{ 1 AEeHHE® 1,I[EIHHHE : Jacon EH—T 3acConeH-
MHS HH®©
Kapaxannaxcxas ACCP 1970%) 0,6 60,9 27,9 10,6
1997%) 9,4 38,0 37,7 14,9
ARmOKAHCKAR 1970 8I,30 5,7 11,3
1987 77,0 14,9 5,0 3,1
Byxapckas 1970 I4,2 59,6 21,3 4,9
1987 4,7 62,9 25,1 753
KamrapnapbHHCKAR 1970 50,0 44,6 3,4 2,0
- ' 1987 38,8 37,3 17,6 6,3
Hamaurancras 1970 79,3 18,3 5.7 1,7
1987 93,4 3,9 I,6 0,1
CaMapEaHICESA 1970 1,7 . 16,5 1,5 0,3
1987 8.2 12,9 1,8 0,1
wnﬂm 1970 ﬂtﬂ 19,4 E'I'E .
1987 65,5 20,7 I1,4 2,4
CupnapbHMCEaA 1970 40,3 34,0 17.3 8,4
1987 24,0 33,5 .2 I11.7
Tamxenrcras 1970 68,9 26,3 4.8 A
1987 ge,8 9,2 0,9 0,I
@epraucran 1970 34,5 43,4 8,6 3,6
1987 83,9 10,4 3,3 2,4
Xopeaucran 1970 41,5 35,6 18,56 4,4
- 1987 28,6 9I,8 13,5 6,1
lo pecnyGauxe 1970 52,5 31,4 12,3 3,6
1987 49,6 28,6 15,6 6,2
. x)

- M0 MAa anaM NoyseHHON ChHBMER
Xx) - no Ma conesoft
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paBHHX yCNOBMAX arpotextumu (oGpadoTRa MOUBH, CHCTEMA ynoGpenus,
pexMM OpOmeHMA) yBelHueHue 3acoNeHud B MOouBE COMPOBORIACTCH YMoy.,
meMuen ee IUIOJOPOJMA ¥ CHHMEHH e NpoNsBOAHTENbHO Enﬂﬂﬂﬁﬂﬂcn

06 aTOM Xe CBUIETENbCTBYET CHUXEHHE ypowafiHocTd Bemymel Rfﬂh!a'pn

ceBooopoTa ~ XomgarHmka (Tadn.3). |

TaGnnua 3

locepHue mromamgy W ypoxa#HocTh XJNOMUAT-—
nuxe no ob6nactmm YsCCP

e

O6nacTs 1 1980 r. 1 19688 r.
II]CIEEBHE.E unu}ypamaﬂ-lnucenuu Ima-_}}*pnmﬁ-
n;a,ua PHC .8 :HOCTh, ,malb,THC.TA
: ! J /ra’

n/ra
HHACCP 133,7 32,2 164,8 22,6
ArmuxaHCRad 182,3 34,9 174,1 25,3
Byxapckan 168,1 % s 143,2 32,1
[usaxcras 143,3 24,7 - X) - %
KemkapaperHCKaN 197,0 29,6 - 241 ,8 - 22,8
Hamanrasckan 136,0 35,0 144,6 29,3 |
CaMapKaHCKas 174,0 35,6 214,7 ‘A
CypxaHnapbHHCKaN 153,1 35,5 162,2 30,6 3
CHppapbHHCKAn 160,5 26,2 316,3 2a:0 ..
TamgeHTCKAA 135,9 35,7 141,1 ﬁ*ﬁ_‘ o
ZeprasCran 88,8 32,9  I9L9 8,4
Xopesscxan 105,0 2,1 322,00 o 326 Ul
llo ¥aGekckoit CCP  1877,7 33,3  2016,7 |

——

x) Teppn‘rnpﬂﬂ B I%‘E- a5} mem&q B n .I 4D
o6nacTH. -. S ‘:F‘L
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UnHaxo B YCNOBMAX MPAKTHUECKHM NOIHOT'O MCUepnaHiA BOMHLX pe-
CYPCOB B pervoHe, & TAKKE HeOGXOJMMOCTH COXPAHEHHA OpOmAeMoro
semnenenun XoTH OH HA COBDPENOHHOM ypOBHe M OCYMECTBNEHHA KPYTIHO -

MacmTAOHEX MPMPOHOOXPAHHEX MEPONDHATHR Takoe pemeHHe He HJacT xe-
JaeMOr0 peayiabpTaTa.

llpoGnens BOPMHOTO Xo3xMcTBE, OXDPAHM BOJOS3EMENHHEX PecypcoB M
OPOMASMOT' 3EMNENeNuA HeNMb3n pPemurTh 663 KOPEHHOrO MEepecMOTPA Mo-
IHTHEW CENBCKOXOSEACTBEHHOrO MPOM3BOJCTEA B PECHyGNMEAX Cpenuxe-
a3HaTCKOI'0 PerHoHa. JTa NMONWTHES [OJDKHA NPeNyCcMATDHBATE HEe TONE-
KO CHUMOHM® YHSJABHOTO BONOMNOTPEONEHMA M SHOHOMMO BOIH, HO M OHO -
BPEMERHO yReqWdeHHe NPOM3BONCTBA CENbCKOXO3ANCTBEHHON MpoRyRIMH
H2 CONHMIy MCNONb3YEMHX NIf OPOMEeHHS BOJHHX DECYDCOB, UTO BOSMOX-
HO TOJNIBEO 38 CYeT DPesHorl'0 yBEelWdeHWs TPYOOSATpAT.

Heue ToBOpH, €CNIM JO HACTOAMEro BPEMEHH B OpOmaeMOM 2eMiIe-
ASTHH COXDEHWIICA M PEANH3YeTCHA NMPHHIMO CenbCROX03HNCTBeHHOTOo opo-
H3BOACTBA, Sarmovanmpflca B no3yHre "Bona memerne TPYla ¥ maTepu-
ANbHEX DECYpcoB", TO NOJEKHHE OHTEH CO3JAHH DPUONYECKHE, 3IKOHOMMYES-
CKHE H TONHTHUECKY® MpPENNOCKIKK INA peannsaipy npukimna "Boja :
AOPOXEe TpyOa H mampuanbﬂu-mmmecm pecypcoe”.

HeoSxomuuo OTMETHTE, WTO X0 NOCNENHEro BpPeMEHH CeNbCROXO-
3AACTBEHHOE MPOWSBOACTEO B OpOmSEMON 30HEe PeruvoHa OHI0 OPHEHTH-—
POBAHO Ha NpeMMymecTBeHHO® DasSBHTHE XJIONKOBOACTBA. B CBASH ¢
STHM OLEHKY SACONEHHOCTH SeMeNnbh MPOBONMAM IO PEeARIMM XJIOMYATHM~
Ré HR 3aconeHMe nous, XOTA, Noxaixyh, MMEHHO 3Ta KyJBTYPE HMEeT

HEMBHCIYD coleycTolumBoOCTh Cpefy EyABTYP, BOJLEIHBADIMXCH B ;I-E-
ruone. Hak creayer ma Tabn.4, cocrasnenHo# mo mw p!am—
HEX Oprakusaumft u xapaxrepHsyomeft yeroftuuBocTe pasi '
K IOUBEHHOMY 3aconeHuD, NIA EyABTYD €O Cpejedl coxeycrofuma:
(kyxypysa, meprodens # mp.) mour: Bee amm am ':
L E.?Iapcmn nﬁnmm cpeHe- W CuIb j____' 1CC 1
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Tatmma 4 -

3aBNCHMOCTE YmOpOoB ypomaep CelbCcHO-
X03ANCTBEHHEX KYJABTYP OT SACONEHHOCTH NOuB, ¥

! KTeNbHOCTE b B 3acox h
| ATz asa “J.”f"m-r 5/ cud)
:HD].‘II.HJII:HDH canadoe yrie-, cpefH CHIBHOE
ja

Kynsrypa paspuTHe |Temme, yrﬂaﬁrme. 'yrﬂma
croHnft TIE‘ ‘g T 50~
*Faeaacn- (c.uaﬁu aco- { a.n- (cmap-
| nenrne) ! nemmme Haaacmmu- | Hosaconer-
! ! | me) | H@)

Caxapnan cpémna <0,13-0,17 0,I17-0,26 0,260,388 0,38-0,51

fders <0,12-0,15 0,15-0,21 0,21-0,32 0,32-0,42 -
Copro <0,10-0,12 0,12-0,19 0,19-0,30 0,30-0,4I
TonepHa +0,043-0,049 0,049-0,I1 0,I1-0,22 0,22-0,32

Kyxypysa +0,034-0,042 0,042-0,08 0,08-0,I4 0,140,2
Haprodens £0,034-0,042 0,042-0,06 0,08-0,I4 0,14-0,20
Kanycee £0,037-0,044 0,044-0,09 0,095-0,17 0,17-0,25
Mopxoss +0,02-0,025 0,02-0,06 0,06-0,I1 0,I11-0,1I7
XnommaTHRK <0,15-0,18 0,18-0,30 0,30-0,5 0,50-0,80

A OAA XJOMUATHHEA TOPADT OKOJC MOJNOBMHE BOSMOKHOIO YPORAN.

Croxp BuCORAS cTemeHh DASANUMA B DEAKIMH Ha 3&CONEHHEe MOYB
CanbCROXOSANCTREHHNX KyILTYD, BOSOGNNBAGMNY B DErHOHe, yYEASHBA-
er HAa HeoOXOMMMOCTb KODEHHOINO MNEpecMoTpa TAXTHKH M CTDPATEINH
OPONAEMOre SeMIeNeNAf HA 3SACONEHHHX 3EMNAX.

CopepmeHHO OWEBHNHO, WTO HA SACONEHHEX HXM NOJBEPXEeHHNX 38-
CONEHWD SeMNNX AONXHM BOSAEINBATHCA EYALTYDH C BHCOEOR CTeneHsD
coneycToMGNBOCTH - XNONUATHHE, CAXADHAR CBékza, mxyrapa (copro),
CyQeHCKas TpaABa, AUMEHh KODMOBOR, mmeHMnA. Mmmmﬂ?
B COCTOSHNM O0ecneuMTh SXOHOMHUSCKN ONDABIAHHYD M ¥
BHCOKYD PeHTalenbHOCTh OPONAEMOr) SEeMNANEeNMS HA STHX 3SEMANX.
Kyasryps co cxaSoRt m wﬂwﬂm]:_ﬁlh#

1’

r
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MemeHH HA JeaUIH C MeHbIeW cTemneHeD 3aCONEHHA M HeaaconeHuue,

B cnoxmemefica B permone BofoxosaficTReHHOM o6craHoBRe, mno-
BHIMOMY , MPABMNBHE® OHNO OH MpH MiaHWpOBAHMM, pacuere W mpo-:
BOJEHHN MPOMHBHNX MOJHBOB 3&CONEGHHHX WM MOABEPKEHHHX S8CONEHMD
SeMeIb He CTPeMMTLCA K TOMY, WTOOH NOCTHUL YPOBHA pacconexna,
pH KOTOPOM MOXHC BOSPENHBATH CraoconeycrToffunBue KymbTypH.

Ina aroro morpefyercsa SHAWHTONBHOE KOJHYECTBO BONH, & H3-38 Bh-
CONOR JWHEMWUHOCTH CONEBHX MpPOLeCCOB B KOpHeoOHTaemof TONme
NpaKTHYECKR HE€ ymacTca coafiarh OnaronpuathHuft conepoft pexus s
9THX KYAbLTYP. Hak Bumuo us Tabn.5, pasmeps NMpOMHBHEX HODM, He-
OCXOJMMEX ONA JNOTPOMHBEM 36MENnb nog crnaboconeycrofiunene KyabTy-
PH,B CPABHEHHH C XNOMYATHHROM SHAWMTENBHO NPEBHNANT DPEKOMEH-
Ayeune Mpegeis.

TaGmuma 5

MEBHHE HO Heo6xoguMHe [If paccoie-
% NOYBH nnﬁ%ﬁaﬁucunayumﬂmma%nhw

JonycTiMie npemiens |Hesaconesmwe  !CiaosaconeHMue
mﬁﬂm e g

2 ! !
vl W 1 10,19 % 10,25 % 10,30 %
!

018 "~ 037+ 102 » D28
L 810 630 1260 1030
0,02 0,06 0,06 0,20
s 1260 1330 220 2290
Gt Qil0s 010 0. TA Lt
2200 259 3270 3210
Ivmepna - 0,043 0,049 0,081 0,098
7050 7650 6360 6320
Kyxypyaa 0,034 0,042 0,061 0,074
8380 8520 7690 7900
- 0,034 O 0,061
i . B0 o s 2
| 0,02 0,025 0 .
RpaoEs yo T w4 190
— -

[lprmeuarme. B uucanrene - saconenwe, % ; B 3HaMeHarTese - npo-
MHBHAA HODMa, M°/ra .
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B cBAsM co CrasaHHeM, MenvopartuBHen caymOam MM u BX, Toc-
ADOMPOMA DETHOHA HEOGXOOMMO COBMECTHO ¢ HAyWHO-HCCJE[OBATENp~
CEMMM MHCTHTYyTamM paspaloTaTs METONMKY OLEHKH MENHODATHBHOIO co.
CTOAHUA SeMeNb C Y4eToM coneycTo#uMBOCTH BOSHEIHBAENMHX KYAbTyD,
& He OLEHMBATHL COCTOAHME 3eMenb, MCXO0lA WS PeaKuMH XJOINYATHHRE
H& CTeneHb 3acoseHuAa nousd. (OUeHKy 3acojeHHsA MNOYB B paspese xo-
aaficTB, oTHeneHuft ¥ OpMran ClefyeT NMpeNcTAaBMTH TaK, WTOOH 3emre-
NOJB3IOBATEND WM [UIAHMpYOIME OPraHH MOINHM ONPEfeaHTb YPOBEeHb
nnaHupyemot ypoxafHOCTH CeNbCKOXO03ARCTBEHHHX KyNbTYD B aanncm.,.
CTH OT MOYBEHHOI'0 38CONEHUA M, CHENOBATEeNnbHO, YCTAHOBHTH cmm
BOSMOMHOIO ymep6a 0T 3acoseHusd. [POSKTHHE ODraHA3alMA JOJAHH
NEePeCHOTPETs HODMATUBH MPOEKTUPOBAHUA MENHODATHBHHX CHCTEM, CO-
CTEB MEDONPUATHHM, DEKMM ODONMEHHA W HODMH TPOMHBHEX MONWBOB HA

N
S8COJNIEHHHX 3EeMIAX, MCXONA M3 CYMEeCTBEHHHX pa3anuuHil B nu.uarcml-qi
UWBOCTH KYABTYD. {
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X. M. HxydoB, raui. TeXH. HAYK
Q.M. Banoycos

. (HIIO CAHVMMPH)

| OIPEARNEHUE TPOMHBHOR HOPMH [Pl [POMMB-
| KAX 3ACONEHHHX 3BMEIL BOJOA NOBMIERHOR
MVHEP A3 ALY

B nocnenHee Bpems B pecmy6nukax CpepHeRt Asum u DxHom Hazax-
CTaHE WHPOKO NPAKTHKYETCA NPOMHWBRA 3ACONEHHMX 3eMens BOJOR MoBH-
WEHHOM MMHEpaNM3ALMK. 3T0 BHIBAHO OCTDHEM AEdMIATOM BOJHHX pecyD-
COB U HEOOXOIMMOCTBD HAMGONEe PALMOHANBHOTO WX MpUMEHEeHHA.

OnHaKO MCMONB30BAHME MWUHEPAIMSOBAHHHX BOJ HE NPOMHBKY 0e3
HBYYHO OGOCHOBAHHHX DA3pAGOTOR UDEBATO CEPREAHEMM HETATHBHEMH
TNOCTENCTBUAMN , TAKHMM, KaK pe3Koe yxymueHe MUTATEeNbHOrO pexH-

A MOYB, yXymmeHWe BOMHO-fM3MUEeCKMX CBONCTE MOYB M Jp.

BmecTe c Teu pacuer NMpOMWBHHX HOpM NPH NMPOMHBRAX BOMOR MO-
SMEHHOM MUHepanvsalMM Nno MMEeDmMMCHA B8BUCHMOCTAM HEe MONyWHn pac-
!;%maam B [IPAKTHEE MPOEKTHPOBAHHA NPOMLBOK. 3T0 ofBmcCHmeT-
A B NIEPBYD nupm TeM, 4YTO CYmMECTBYOUKE S8BMCHMOCTM, KaK Opa-
BWIO, cojepxaT GOABmOE YUCHO nnpaw, xaTopue, mm He-

l m Hans H&mqnm m |

j'

!
u
1
-
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Cnp - MUHEpATMAALMA MMPOMWBHON BOMM, r/i;

p - napamerp GOpPMyIH, onpenenaomui pacrnpenene.
HAe MACCH PACUETHOI'O KOMMOHEHTA CONed Mexyy
repuoft n xunko# (gasamy MOYEH.

Japncrmocts (1) comepsuT MMHMMANBHO HEOOXOMMMOE WHCIO Ma-
PAMETPOB M MPOCTA B ynoTpebnennu. MHOroneTHAA NpOBEpKA, BHNOA-
HeHHAA M0 MATEepHasaM OMHTHO~MPOM3BOJACTBEHHHX MPOMWBOK B l'onop-
Hoft crenu v QepraHckoft monuHe, MOKA3ANA, UTO NAHHAA 3ABHCHMOCTH
¢ HeoOxomumoR ONA NMPAKTHKM TOWHOCTBHIO ONpPEefesAeT [pouecc onpec-
HEeHUH SACONEHHHX NMOYB NPH MPOMEBKAX BOAOH NnopumeHHo MUHEepanu-
JELINH.

Sopuyna (1) amnaerca aHanorom gopmynu B.P.BonoGyesa yag e
paspadoraHHoft InA npoMuBol mpecHoft Bomo#

9 Sy
N = 10000 o EB' 5 (2)
SaMeTVM, YTO TPH an = 0 sasucumocTe (I) nepexomuT B 3aBH-
cumocTs (2). B ofomx crywasx fMpepnonaraeTca, 4TO NPOMHBKA 0CY-
mecTENAETCA B YCNOBMAX YAOBJAETBOPUTENBHOTO OTBOAA MPOMKEBHLX BOA:
Busog dopmyas (1) ocHopwBaeTca HA clefyomux MpPEeIIOCHIKAX.
llpw MpoMuBKeX cpalaTHBAeT 3aKOH AeflcTByomMX Macc, Xorja

COPOUMOHHAA BMKOCTH MOYBH MPOMOPUMOHANBHA KOHUEHTPAUMH MPOMWB-
HOR BOIH

ES'=' B s (3)

rane p - pemuMHa NOCTOAHHAR .

Sro MONOMEeHVEe HAmOo MOATBepxaeHWe B NMpaKTHKe rUApoOrecnori-
uecxux ¥ MeivopameHux pacueros [ 3 /.

flonycTvM, UTO KONMUECTBO cosiefl, BHHOCHMBX M3 METPOBOTO cnof
[IOUBM NMPOMHBHOA BOJOM, NPAMO NPONOPUHOHANBHO KONMuecTey noaal-
HOfl BOAE W TOMY COUEPRAHMD conefl, HAXOJAIMXCA B nouse, mml :

voxer OuHTh BHHECEHO BOAON NAHHOA MAHEDANMIALMH B coorTBeTcTeHi
e (3), 1.0,

ds =L (S—pCop )N, (4)
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roe X - KoaddmumenT IpONoOpUHOHaNBHOCTH ,

Pemas ypasHere (4) mpy 'PAHMUHOM ycooBHM N = 0, S = S,
(1.e. nepen npomusxoft, Korpa

cocraBnno S= §
2,3,’#-?:

HasecTHo, yro Koo(dmumenT ConeoTnauM -~ TmmaTenbHoO onpe-
AENANK INA MOUB PA3INMYHOIrO MEXaHMYecKoro cocrapa M PA3IHIHEX
THIOB 3aconeHMa. Yro kacaercs KO3(fHLMSHTA £ » TO OH ompe-
ACNANCA W RODPEKTHDOBANCA Ha OCHOBE& QNaHHHX peaynbTarTos MPOME~
BOK, NPOBOOVMMHX B DA3NUYHHE FOAH HA OMKHTHO-NMPOM3BOMCTBEHHLX

yaactrax CAHMMPY B Tonopmmo# cremu u Pepranckoft mommte (com.
Tabn.I).

N = 0, saconenue MOYBOrpYHTA
y s MONYUMM 38BMCHMOCTE (I), rne = =

Ta6auna I

SHaveHme KoaddmimenTop oL u A B 3aBucEMocTH (I)
V1A NIOYB PASNUYHOTO MeXaHWYeCKOr'o cocTaBa pH
KIODHIHO-CyABDaTHOM 3acoeHmm

MexaHuyeckuf cocTaBs

! .
o ,' Kospdmmrenr A } Koagmmenr o
] !
Cynecuarwe, B tom wmerne ner-  0,007-0,009 0,4-0,5
Kue cynecu co ceoBomHoft cone-
oTnauefl
Jlerxue cyramuxu 0,015 0,55
Cpensecyrnunncmie noysw 0,020 0,85
Taxenwe cyraumry 0,022 0,92
InuHKeT™He noyew 0,023-0,025 0,95-1I,05

HETE NMPOMHBHEX HODM C YUeTOM HAYANBbHOTO WM KOHEYHOTo Comepxatus
XNOpP-MOHA B MEeTpOBOW TONmME nouew. 3necks Heo6xoqumo OTMETHTB,
UTO INA MIMHACTHX MOYB C IHICHPOBAHHHMM npocnofiKamMu ¥ HHIKOR '

coneoTnauef koaffuimeHT ~ Moxmer PHHHMATDL 3HAYEeHMA M0 'E.ﬁ“
G407, )
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Us sapucumocT (1) BMOHO, UTO OH& OTPAKAET ClenynuHe moga,
qaTeNM MPOUecCA ONPeCHOHHA HMOYB IpPH npoMHBKE BONOR MOBHUEHH)
MUHBDATASALAN :

MPOMKBHOM CNOCOGHOCTHI o6nanaeT BOJE, MUHEPAIN3alMA KOTg-
polt ynosnersopaeT HepaBeHCTBY Cpp < Sy/p  TPOMHBKA BOROR, iy
Hepanuaaiuma xoropoft C ap > 5“/;;3 npuBeNeT K 3ACONEHHD MOYBo-
IPYHTOB

[penes BOIMOKHOrO DACCONEHHA MOuB Snpe.u; POMBBHOH nnm
MUHEPAIHSALMH GHP onpefeNigeTcA paBeHCTEOM SHFEA B- c

OpHaxo HasHauaTh O, CNM3KOe K 3HAUEHND '5111: ; HE
peKoMeHIyeTCcA BBMLY TOrO, q'ru Ha mpoMuBKY noTpefyercA 0oibmoe
KOAMYECTBO BOMN MOBMIEHHOR MMHEpanulalMu, UTO B KOHEHUHOM cuere
MOXET HErATHBHO CKASATHCA HA ILIONOPOSMM M BOJHO-(M3MUECKMX CBOj-
CTRAX NMPOMNBAEMHX MOUB, & TAKXE HA SKOJOTWUYECKOM COCTORHHK Moas,

C HEKOTODHM NpHGNMXEHWeM MapameTp A MOxXeT OWTh OnpefienéH
KAK UACTHOE OT [eneHHs COfNEepXaHHWA cosneRl B BepxHeM cioe Nouso-
rpyHTA, NOKPNTOrO rpyHTOoBOR BOmoft, HA MMHEDANMSAUWD IPYHTOBOR
pomN TOro xe cnof. [Ipuvyem yewm Oamxe K NOBEPXHOCTH 3eMny 3aiera-
OT IPYHTOBNE BOJNN, TEM TOWNEe MOXHO PacCukTaTh napasetp J

llapameTp S oOnpegesseTcd N0 JAHHEM ONHTHO-TTPOH3BOACTBEH-
HHX NPOMNBOK Chenyomam o0DpasoM.

lycTs WmeeTCH DAL PESYILTATOE ONNTHHX MPOMHBOK HA LOWBO-
IDYHTAX ONMNSXOBOIO THNA S&CONEHMS M ONHHAKOBODO MEXAHHWECKOND
COCTESS O WIBECTHMM NADAMETPOM COXEOTHAUN o W Eaxgsh -;i,_.
ONNT XSpaxTepRayercs Radopow mammx A, S" 5" :
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N wt
pl= (5 107 T )/, (0T

[onyuektmi#t HaGop B' o6osHaunr muansson ( Bt s )
B KOTOPOM HAXONMTCA MCKOMOE 3HAUEHHe Nnapamerpa ;3 . CHagana
ma By = ( Bmin + Bmax )/2 no aasucumocts (4) ompememmm
0 (By ), saremgin B, watmdm & (B,). B, BuGHpaercs
k8K CepejuHa omHoro us oTpeskoB (B,: , B ) wmm (B, ,Buax) B
S8BHCHMOCTH OT TOro, rjae Gonbme HAXOIMTCH ﬁ‘ . Meenenopanue
9THX OBYX 3HaueHuW{t

) By 2
é‘l{ﬁ,} 3@“ E(JBE)

nopckaxer (no smHeiHocTH) HOBOe 3Hauenue fB; .

Taxum crnocOGoM MOXHO NMPHOTMSHTHCA K MHHMMANBLHOMY SHAYEHHD
d (B), m.e. Ha#tTH MCKOMOe SHaueHMe napauerpa S .

MoxHo mouck S qpraHusosarh rpafmuecks. lna sroro cremy-
er paabute ( Byin , Bmox ) Ha paBHHe yacTH. B TOYKax NeneHWs HH-
reppasia ( Bpin , Bwax ) HAa OCH a6CLMCC OTNOXHTE COOTBETCTBYDIHE
UM 3HEBUEHWS OpOMHAT 5; s (B ), a aaTeM nocTpoeHHHE TAKMM
cnocoGou Tourn ( B ,0; ), (B, ,9, ) u 1.0, coemusmts nnasHOM
kpueo#t. Camoft Husko#t uwacTn sTofl xpueo#t M Gymer cooTBeTCTBOBATH
HCKOMOE 3Hauerme [ .

[lokaxem Ha KOHKPETHOM MpUMEpe pAacueT NPOMHBHHX HODM ITpH
OpOMHBKE 3eMeNt BONON MOBHNEHHOR MMHeDANMSALMM M CPABHMM NMpO-
MHBHHE HODMH, paccuMTaHHwe no dopmyne (I), c daxTHweckmm.

OnuTHHEe NPOMBBEM BHNONHANMCH oceHso 1971 r. B HnewueBckom
~ oTpenesud coexosa "[laxraapan" UnuxenTckoR o6nacTH HA IuOmaIM
17,32 ra. Ws Hux 2,73 ra mpoMuBanu Bomo#, OTKAUMBAEMOM CKRaEH-
HOW BEpTUKENBHOI'O NpPEeHAXE; MMHEDANIMBAIMA €€ MO [UIOTHOMY OCTAaTKY
cocrapnana 6,3 r/n, a no xnop-uoHy - I,ISI9 r/nm (nepen#t Bapuant).
Ha 4,65 ra npomuexa BeDONHAN&CH BONOM M3 CKBAXHMHH, CMEWAHHOR c
BONOM W3 opocurensa. Muneparnsamma Boms cocrapnsna 3,46 r/a mo
nnoTHoMy ocrtatky M 0,889 no xnop-noHy (BTopoft Bapuanr). 9,74 ra

v —
1—-1—-T1.-.
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MpoMeBanyK MpecHoit Bofofl M3 OPOCHTENA (TpeTu#t BApHAHT).

[lpOMMBHEE HOPMH COOTBETCTBEHHO KAXIOMY M3 TPEX BAPHAHTO
cocrasnmnu 3540, 3750 u 3280 m°/ra. CpemHee 3aconeHne BepxHero
METDOBOT'O CJOA MOUBOIPYHTOB MO XJOP-MOHY COOTBETCTBEHHO N0 Mep.
BOMY, BTODOMY M TpeThbesy BADHAHTAM COCTABNANO MO MPOMHBKH 0,10
0,0746 u 0,0361, a nocne MPOMHBKM 0,0425, 0,0238 » 0,0092 % or &
CYXOro MOYBOTPYHTA.

THn SacCON@HMA - XNOpHAHO-CcynbfarTHuf. [lo MexaHHueckoMy co-
crapy Bepxufi croft MOWBOrpYHTA - NErKOCYTAKHHCTHA. [IpOMHBEA Mpo-
aoganacs Ha $oHe xopomo pafoTawmero BEPTHKANBLHOI'O ApeHAXa.

[lo ONMETHMM NAHHHM TPETBErO BADHAHTA OMpENesAeM MapaMerp co-
neornauw o pM pacueTe MPOMHBHHEX HOPM C YYETOM COJEDHAHHA XA0-
pa B BepXHeM MeTpPOBOM ClOe MOYBOI'PYHTOB

oL = N - .0,3280 ~ 0,55.
Sk 0,0092 -

3Hauenne mapameTpa S BO3bMEM M3 Taln.l u paccurMraes Bemi-
uMHY NPOMHBHOM HODMH IJIA MEPBOr0 ¥ BTOPOrO BADMAHTOB OMNTOB MO

dopmyne (I)

N - 10000 :0.55 - 043096 = 0,016:1,1519 o
Iea 0,95 + 570425 - 0,015 -1,1519 - F100, kxa;

e . 0,0746 - 0,015 .0,0889
N, = 10000 +0,55 * *ozas —0.015 0,080 ~ 1220 W'/ra.

[ipoMsBHEe HODMH, paccuuranmse no gopuyre B.P.BonoGyepa (2),
SyayT coorsercTenHo pasmy N, = 2260 u’/ra m  N,= 2730 w*/re.

OrHOCHTENbHAR OmWOKA OpPH OMpefeneHHH MPOMHMBHOM HOpMH MO
gopmyne (1) mns mepeoro ¥ BTOPOrO BADMAHTOB COCTABWIA

§, » BN -NN . 100%.12,4%;

35400

§ . 370 - 4220 | - _
2 b 0% =12,6%

OrHOCHTENBHAR ONMMOKA pacueTs, MPOMNBHOM HOpDMH MO ;mnmuﬂ
(2) ana nmepeoro M BTOPOro BADHAHTOB OMNTA COOTBETCTBEHHO cocTé~
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Buia 36,2 u 27,2 %.

Orcopa BMOMO, 4TO TOWHOCTH pacuera no saeucumoct (2) cHy-
RAETCA C POCTOM MMHEDANM3ALMM [TPOMHBHO BODE, & TOYHOCTh ompe-
ASTEHNA MPOMBBHEX HOpM 1o fopmyne (I) He saBmoue OT CTeNneHn wmu-
Hepanu3auyy NpoMuBHON Bomm. [lomumao 9TOr'0 OTMETHM, YTO TOYHOCTH
MPUBEJEHHOr0 BHmE pacuera POMHBHEX HOpPM MO fopmyne (I) Haxomur-
CA B TIPEeNax TOWHOCTH ONPEeNENeHHA MCXOIHHX J8HHHX, BXOOAMMX B
3TOT pacyer,

CpasHuM pesynbTaTh pacuera TPOMBBHEIX HODM, MONyGeHHHEe Mo
gopuyne (I) u mo sasucumocTu A.M.Tonoparosa [ 5/, sensomeftcs

ananorom obmenpunaTod dopmynn C.3.Apepsaropa / 6 /. SaBUCHMO CTh
A.U.TonosaHoBa umeer BUJ

N = 10000m ( h + 2AVAmhk ) (6)

— pacueTHu#! ciaoft onpecHemms, Mm;
~ MOPHCTOCTD B cloe /7, ;onn oGwéMa:

- KoaddmiMeHT rugpomMHaMuyeckof OUCIIEPCUH, M;

- Koa(pduiMeHT, saBucAmuit oT creneHu OMpecHeHuR
nousorpykra C, r.e.
S = S
R I ;u60 C =
Cy - an S

(mpy npomuBxe npecHoft Bomo#t)

rpe

& S

*
H

LY

rne Cx - ¥oHeusxoe comepxaHue coneft (m JaHHOM cryyfe Xno-
pa);

C, - HauanpHoe copepxanue xyopa B cnoe A ;
an— COLepRAHHE XJNOpa B MpOMHBHOR BOAE.

~ CpaeHuTenbHufl pacueT BHNOJHEH INA KOMKDOTHOr0 YUACTKA, MMED-
Wero XNOpUEHO-CynbdaTHO® 3ACONEHHE M CIefynmyue HCXOJIHHWE napamer-
PH: M = 0,42, obpéwnuh Bec ~ 1,5 v/u°, S, =0,2%, S,= 0,02 %,
(A = 0,1, o = 0,55, S =0,0I5. |

. 3Hauemme rosddumMenTa fF HAXOWATCA Mo TadiLe, nomemexHON B
wure /5 7. | :
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Pacuer mpoMaBogMTCA ANA pasnuuHoft MHHEPATH3ELMH MDOMLBHY
BOJI MPH NMOCTORHHEX 3HAYEGHMSAX S, m S, . PeaynbTaTh pacuera

cpen@dd B Tabn.c<. :
Ta6nanumga 2

CPEHHHTE.HHIH? nann?nnu MPOMHBHEX HODM, pPacCuMTaHHHe
Infl PAsSAMYHOR - MMHEDaTHS AL«

npnmnﬂﬂ ?ﬂm (uexonHoe saconerue 0,2, JomycTHmoe

0,02 no C¢' , ¥ or Beca cyxoff moTEH)
Conepxanue X0 | lpomMuBHan Hopma, |[lpoMuBHag Ho ac-
n%g;mung nﬂnepa ] }gggcq?waﬂnaﬂp"ﬁu q:t:-pi EEHTB.HH&H nn%ﬁ%ﬁa (1)
MyJne

0 5770 5500

o 0800 2670

0,2 5960 5850

0,3 6090 ' 6050

0,4 6240 6280

0,5 6480 €530

0,6 6800 6820

Hax awgHo H3 7Taln.2,NDOMHBHNE HODMH, DACCUMTAHHME M0 38BH-
ciocram (I) w (6), Gamskw mpyr x mpyry. 3vo nwmmuft pas yOemme-
8T HAC B HANSYHOCTH NONyWeHHOR saBucumocTH (I) W B BOIMOXHOCTH
DOAB3OBATHCA €D NPH NPOEKTHDOBAHKY MPOMHEOK.

Hmuwmammuﬁmmmﬂﬂﬂ?
SHMHMX NDOMNBOK, NMpOBOmMMEX B Cuppapsuucxofl ofnacrw.

M!mrmmmw[?]w
;ummmmmmmmmm

8 60-x ropax, T.e. B TO BpEMA, KOI'fa
mﬂﬁ-ﬂ?l‘fl.mnm
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TaoOonrnuua 3

PexoMeHnyemull passep BOLONMOJAUM BO BHEBEreTalMOH-
Hu negﬁnn rno P%BPGHGAEHLHHH pafioHam CuphapbuH-

cxoft oSnactu, m3/ra (cpemHu#t mna Bcex KynbTyp)
Mumpo- |Paamep BHe- |Paamep sHe- ![Inomans ! lononHATENb-
MOOyNbHER !BerertammoH- !BeretaiMoH- !opomaemux !HHFA ofreM
pafioH |Hoft somomopa! Ho#t Bogonopa'!semens IHA-!NpoMWBHOR BO-

lue np¥ MuHe-!wy npu muHe-!pomoaynpHo-!mm Ha IS90 r.
parusamuy  !panmaammu  'ro padona !nporws IS7I r.,

| mpomuBHO# BO! NpoMEBHOY BO! | THC . M3
\mu 0,6 r/n !'aw I,5 n/m 1 !
! ( panHue ! ! !
! '%_E’?I T ! !
I na - - 16676 -
0 a» 1800 1970 21719 3692, 2
0 ne 2500 2690 56493 10733,7
Y as 2800 2990 76208 14859,5
Yot u Y ab 2500 2690 36226 7262 ,9
Y ms 3300 3520 15075 3316,5
YIl as 4000 4250 82015 20503,8
YII n6 » YII a6 3500 3730 36350 8360,5

Taxuu 06pa3oM, Ha OCEHHe-3MMHWE NPOMBBKK B Cupnapp¥HCKOH
o6acTH A NOAAepEAHHA TpeOyesMoro coneeoro pexMMa MOYBOIPYHTOB
opOmEeMHX 3eMeNb NONOJHUTENBHO TpeGyeTcA eXeromHo 68,7 wiH.M°
opocuTensHoR Bofs. W 370 MpH YCIOBHE, uTo HakomneHue conefl B
KOpHeOoOHTaEeMOM CIO€ B BererTalun MPOMCXOMMT TEMH Xe TeMIaMu,duTo
w ¢ 1971 r. AHanorvuyHas KapTHHA HaGnopeeTcR ¥ B ApYTHX of6nacTX
YaBexucTaHse.

B cag3y C 3THM HEoOXOUMMO epecMoTpeTh CYmEeCTEYNm{e HOpMH
opomerus. OpocuTenpHue HOPMH 1o OGNACTAM JONMHH YBENTHWUMBATHCAH
B COOTBETCTBHK C POCTOM MHHEpAIM3ALMA opochTensHolt Bopu. Pacuer
HOPMH MPOMHBHEX TOJNKBOB penecoofpasHo BHNCAHATE M0 3ABHCHMOCTH
(1). OcHopaHuem TOMY CIYyRMT YCMEMmHAA anpofauuf 68 B PadNMuHEX
NOYBEHHHX ¥ THAPOreosorHYecKHX ycnoBuax. IT0 3 KOHEUHOM cuere
nosponfeT yTBEPRUATH, WTO roNy4eHHAR 3ABMCHMOCTD ABNAETCA HA-
JEXHEM WHCTDYMEHTOM 1A OMPENeneHns POMHBHEX HODM TIPH MDOMLB-=
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xax 38CONEHHHX 3eMment Bojof moBhmMEeHHOW MUHEpaNU3alMH. Henonpag.
paHue NAaHHON 3ABMCHMOCTM B NPAKTHKE MPOEKTUPOBAHWA NDOMHBOK Gy-
1eT crnocofeTBOBATh YNOPAKOUEHHI MPUMEHEHWA BOA NOBHMEHHO! MUKe-

panuaaimMM Ha MPOMHBRM # MpeAo TBPAMEHVD BO3MORHEX HEraTHBHHX no-
cnencTeufl B CBASK € UX NPUMEHEHMEM.

BHBO/IH

1. PaspaGoTaHa 38BMCHMOCTb ANA pacueTa MPOMHBHHX HOPM NpH
NPOMMBKAX SACONEHHHX 3eMenb BONOH nopumeHHo# mMyHepanuaaluu. B
38BHCHMOCTM YUTEHH MEX&aHWYEeCKMH cocTaB MoWs, THI MX 3ACONGHHA,
pacnpefeneHue MaccH PACYETHOrO KOMNOHEHTA conefl Mexny TBEpOOR M
¥MIKON (asaMM nOuBH B paBHOBecHOM cocrosHuu (napamerp A )
AnpoGauMa SaBMCHMOCTH MOKasena e€ BHCOKY®D HAMIEXHOCTB.

2. lna moys pasaMuHOro MexXeHWUeCKOI'0 cocTaBa, HMMENmHX XI0-
pHIHO~cyabfaTHO® 3aconeHMe, NOJYUEHH 3HAUEeHMA NapaMerTpa 3&BUCH-
MOCTH B .

3. [ipMBONATCA METOAH ONMpENEeneHHA napaMeTpa S IO JAHHHEM
OPOMNBOK 3&CONEHHEX 3eMeNh MHHEDANH30BaHHO® BOHOA.

CrvcoE wcnonbaopaHHol TUTEpATYDH

1. Bextynor A.K., Ixafpapos X.2. Memmopamws 3acoNeHHHX 3e€-
mexb. - M.: Homoc. - ISE0. - 240 c. _

2. BonoSyes B.P. Pacuer NMPOMMBHEX MODM 38CONSHHHX MOYB. -
M.: Komoc. - I975. - 64 c. e _

3. Lecrexos B.M. [xneamwra nojsemmx sog. - M.: M—Uﬁ =
1973. - 327 c.

4, fAxyGos X., Beroycoe O.M., Mxoromy [L.A. O pexwumme npo-
MMBHEX HODM B YCIOBHAX CHABHOTMNCHDOBEHHEX nous // ﬂﬂ.mrp‘d‘
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HacoHos B.T.,xaun. reos.

~MMH. HayK

Saxe U.A., wxanp, TeXH. Hayx

Yemanos (1], A '
(HII0 CAHWYIP)

UIITHMHBALIAA HRPRMEEPUE.HﬂﬂﬂEHTﬂFHﬂﬁﬂPEHﬁEHﬂH CETH
HA PUCOBRX OPOCHT EJIBHKX CHCTEMAX

OPOMAEMEX 36MeNb, B ToM
WACNE 32 CueT peaxoro ynyumemus MenMopar

MBHOTO COCTOAMMA Noys
[IPK BO3NeNHBAKMM puce. BamieMmyu OEMEHTOM KOMIUIEKCca Meponpuaril

00 VAy9UeHND MeJuopaTHBHODLG COCTOAHUA 3eMeNk RBRAAeTCH CTPOHTEAE~
- CTBO JpeHaxa. Muorpe MCCnEnoBaTeNu NoAuepKUBaIT 38BHCHMOCTb Mpo-

AYKTUBHOCTH pUCA OT MPOTAREHHOCTH mpeHaxa {1, 57, 310 oberos-
~ TenBCeTEO OGYCnOBMAO NpoBeneHue
| 108, yeremasupanmix
~ 0606uxs gamnse MHOroneTHux uccremosamu# /I, 2, 3, 57, .

SHAUMTENBHOIO UMCHA BKCHEepHMEH-
T€ WM  MHuHE TpeGomaMMa K CTPOHTENbCTRY
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CHUXATH 3ATPATH OpPOCHTENbHON BOAH;

BHIONHATH MOUYBO-MPUPOJOOXPaHHEE (YHKLIHH.

B coorpercTBMM ¢ NEpeuMcIEHHEMM, HepenoKo MMpOTHBODEeYUMBhMY
TpefoBaHMAMM K JpeHaxy Ha pMCOBOR cucTeme, CYMECTBYET HeMano
mpegnoxeHuf no pacuyeTy nNapaMeTpoBR IpeHAa®a HA DHCOBHX CHCTEMAX
[ 2, 4, 5] ¢ ofocHOBaHMENM NEPAMETPOB HpEHAXA N0 CHWKEHHD Ypos-
HA TPYHTOBHX BOJ MOCNE OCYmMEeHHWA YeKOB, YPOBHA I'DYHTOBHX BOj,
TEeMIOB PACCONEHUA 3eMeNb, & TaAKXe BENWUWHH BEPTHKaNBHOW (MIbTpa-
UMM B MexIpeHbe H T.JH.

O6muM ONA TAKMX NMpennoxeHuit ABNAETCHA y4YeT Karoro-nubo ogHo-
ro 43 nepeuncieHHux TpeGoBaHuit, He UCKINUAR BCE OCTAJBHHE.

Bwecre ¢ Tem sddeKTMBHOCTH HNpEHAXHHX MEpONpHMATHE ompenens-
eTcA Hé TONbKO B3ATpATAMHW HA CTPOMTENbCTBO HpeHaxa, HO M MO NpH-
pocTy NpoM3BeneHHoO# MpPOAYKUMM ¢ yUEeTOM 3KOHOMMUECKHMX OLIeHOK
BOOHO-3eMeNbHLX PEeCcYpPCOB M NMPUPONOOXPAHHHX MEp.

MonenW ONTHUMH3IALMK NAapaMeTpOB ApEeHaxXa pucoBoif opocuTenbHol
CHCTEMH B COOTBETCTBHM C CYmMECTBYWOUHMM MPEACTABIEHHAMH MOTYT
PACCMATDHBATBCA HA HADOJHOXO03ANCTBEHHOM M X03AHCTBEHHOM YPOBHAX.
B ofoux cnyussax kpuTepu#t ONTUMANBHOCTH NapaMeTpoB ApEeHaxa Ha pi-
coBofl opocuTenbHoRt cucTeme 6YyHNEeT COOTBETCTBOBATh MAKCHManbHOM!
PaSHOCTH MemLy WMCTHM OOXOAOM OT MPHPOCTA CenbCckoxosalicTBeHHOM
MPOAYKLMKM M MPUBENEHHHMMKM 3ATPATAMM HA& CTPOMTENBCTBO OPOCHTENB-

HOW ¥ KONIEKTOPHO-IpeHamHOW CeTH ¢ YUeTOM 3KOHOMMUECKMX OLIEHOK
BOOHO-3EMENBHHX M TPYAOBHX pPEeCcypCcoB

K [2p Y (Hoi, Li)-2p 2Y' (Hois Li ) =2, AY!-C; | +
+ 22 [(am 9m s i)-Cn) - p- K] -fln i)+
+ €K+ ,ﬂiEJ} Rsij iéﬂmﬁr = ey

ap
rue Ki{ - KanmuTaNbHWE BJIOXEHWA HA& PHCOBYN OpPOCHTENb-
HyD cucTeMy ( -ro BApHaHTa;
ap

A{ - KanmMTaNbHWE BJIOXEHWA HA KOJJNEKTODHO-ApeHax-
HyD CeTb { -I'0 BADHAHTA;

2
Gﬁﬂ. Ci - coOTBETCTBEHHO, 3ATPATH HE BKCIJYATAUWD OPO-
curensHodt M LpeHamHod ceTw [ -ro papuaHTa;
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HopMaTMBHEH Ko3dPUuMeHT sdPexTUBHOCTH Kam-
BIOREHUT ;

MCMONbIYEMHE NMPUPOLHHE pecypcw [ -T'0 Ba-
pPHAHTA ;

SKOHOMMYECKNE OLEHKM TPHPONHHX PECYPCOB;

IKOHOMMUECKHEe OLIeHKM K -I'0 3arpAsHeHMA NMpH-
pPomHO¥ Cpemny;

00BEMH K -r'o 3aUpA3HEHMA NPUPORHON Cpems;
IonA NMOCEBOE pUca B pucoBoM ceeoolopoTe,

YPORakHoCTE pHca NpY MpoBENeHWH OpEeHamHEX
MeponpuATHil ( -ro BapHaHTa;

AKOHOMKMYECKAaA OlleHKa eIWHHLIE EEHEIDEHPDMH—
wm;

noTepy ypomafHocTH pMea u3=-3a YOOpPHM B He-
ONMTHMaNbHEE CPOKM B CBASH ¢ Mnoxo#t OpeHHpo-
BAHHOCTHD PMCOBOIO YeKa ( -T0 BapUaHTA Ope-
Hama ;

NoTEPM YPORelHOCTH M3-38 HEONTUMAJNBHOI'0 3a-
NeraHUA TPYHTOBWX BOJ B HEBEreTAUMOHHHH! ne-
puon ( { -ro BapuaHTa apeHaxa;

ypoxafiHocTs M -I'0 BMOA CENBXO3KYJNBTYPH B

prvcoBoM cepoolopoTe mpu [ -OM BapuaHTe na-
DEMETPOB JpeHaxa;

SKOHOMMUECKaA OLEeHKa eOHHMIN CenbXoampoayK-
UMK KyTBTYPH /M -I'0 BMIA;

COOTBETCTBEHHO M3NEPXKM Ha BHpamMBaHWe puca
M KyJIbTYP PHCOBOTO ceBoofopoTa;

KoadfMUMEHT, YyUMTHBADIMY MpEIecTBEHHVKE pU-
ca B cesooGopore, A' = 0,8-0,9;

KOSHPMIMEHT, YUUTHBAOUKY PHC-NDEMIECTEEHHIK
0,75-0,85.
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Pacemorpum cocrapnaommue pwpaxeHua (I). Yeranoeum cpasg Mey.
Iy ypoxaflHoeTen puca W napameTpami ApeHaxa. Mccnepomamua noga.
MM, 4UTO ypomafHOCTh pMcA B 3HAUMTENBEHOW CTEneHM 3aBuCKT or Ba.
JWYMHE BepTUKanbHOM dunbTpauum BoAN B noyee. B camoM ofmey Cny-
uae pesnuMHa pepTHxanbHOW quabipauMu ¥ ypoxaiHocTd puca (pue.l)

moxerT OuTh NpefcTaBieHa B BHJe

= a, + 6, V+C' l-.ﬂb"j (2)

rae a,,b,,¢, 0y = ammmpnueckne kosPIMIMEHTH;
Y =44, - otHocuTenbHas ypoxaftHoCT: puca;
V=V _ OTHOCHTENbHAA BEpTHRANbHAA duibTpammsa;

Y. ¥, - waxcumanshas ypoxafHoCTh M COOTBETCTEYN-
mas efl gunsrTpauma.

Hax BuaHo, pepTHxanbHas furbTpauMs B gopmyne (2) ecTs cko-
pocTh ¢MALTPAIMM HA NOBEPXHOCTH 3ATOMIEHHOrO NOJA 3a BHYETOM
TpaHennpawmm. [lockonbky cxopocTs funbTpAUMK CymecTBEeHHO Baphi-
PYET B MemOpeHbe, CNEeNOBATENbHO, M yposafiHocTh prca ﬁm Ha-
MEHATBCA B CoOTBETCTEBMM ¢ dopmynoft (2).

SeNuMHa W MIMEHUMBOCTL B MEXTPEHbE ONpejensn?
OMHOM 3JOMOMEHMA APENAXR, TAK M MEXIDEHHHM DACCTOAHMEM.
TOrO, B CBR3K C YKAOHOM JAPeHN ¥ NMPAKTHYSCKH [ODHIOHTAR mo-
BEPYHOCTBD USRA BEPTHKATHHAN MIBTDALMA WIMEHRETCA B
HUM, NAPARIEALHOM JpeHaM ‘ :

F&I'y) f {ﬂ "'ﬂ‘i}j

i ] ! _..: _‘_,-w -&LHJ;T._
[ i *II Il :‘.1.. .-_:._ 3 Tﬁ ".'i
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my%nmtﬂnem puca OT CKOPOCTH BEDTH-

choRaporat xpai /27].

i foattf
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1]
-

A



48

Cymecrsyer MHOXECTBO coueTaHiny ryGuHN BANOKEHNA MERLDEX-
HOT'O PACCTOAHMA M COOTBETCTBYOMETO pacrpeneneHus ckopocTelt dup,

TpALMM B MEXOpEeHpe, a ClefoBATEeNbHO, ¥ BO3SMOXHOI'O YPOX&A.
Cpeniuit ypoxa#t B MexapeHbe B A8BUCHMOCTH OT CKOPOCTH (Mip-

TPAIMY MOXHO PACCUMTATH CJEAYOMIM o6pas3oM

'
E?=-£,— g Lt+b, IJV(X,E,HEP,L):H dz -
L ¢ ¢ e (3
e “ |,a'2(rxJ Z Hﬂ;p.r.)dxdf fﬂfﬁfﬁf’ (X, E,Hap,.{)ﬂ*xdz ;
00 a

locKOJAbLKY BENHuUMHA BepTHRAnbHON ¢uabTpalMy ONDPEfenAeT Mak-
CHMAJIBHO BO3MOXHHP ypoxa# nMpu HeorpaHHYEHHBX MATEPHANBHED. M
BOJIHNX pPecypcax, TO BenuuMHa BEepPTHRANbHOH# (MALTPALMK Peryaxpy-
eTCA COOTBETCTBYDMMM BHGODPOM TYOWHH S8JOKeHHS ADeHH f, W Mex-
NpeHHEM paccToAHMeM [ :

B ofmem cnyuae pacnpepeneHnie cKopocTel Ha NOBEPXHOCTH 38-
TOMNEHHOrO MONR B MexipeHbe NTA Pa3nMuHOro reodwnsTpallMoOHHOTO
CTPOEHMS SABMCHT OT X&8paKTepa ApeHaxa Ha pucopoi chcreme. [ipu
CHCTEMATHYECKOM JpeHaxe CKopocTh (MABTpPELMM Yy MOBEPXHOCTH MNOYBH
SSTONJEHHONO DACOBOTO WERa MOXHO Hafitw u3 pemeruft / 2, 3, 4 /.

[lpyrim Baxtsm TpeSopaHueM, NpETBABRACMEM K JIDEHaxy Ha pHCO-
a0l cpoTeMe, SERSSTCH CHUMEHWe ypoBHell PpYHTOBX BOJ mocae c6po-

ca BOAN C Tem, YToln ofecneunTh ONTHMANBHYD BIAX] B KOpHE-
ofMTaEMOM CNOE M TAyOHHY TDYHTOBHX BOR nepen yoopxofl w_éf o
[78 OnNpeneseHMs BAWSHMA NEPAMETDOB APEeHEXa HA YPORafHOCTH He-
ofxomvno HefiTw SEoxOMWueckud ymepl (npupocT) B 3SBACHMOCTH OT

wmmmmwmwm&lmm_ Itl |
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noneraHua Wiy ofnamweaHus creGnedt. K aromy cnepyer noGapuTh BOa-
HUKADIY® Mocse IEMOPO3KOB TPEmMHOBATOCTL pUca, 4TO OPUBOOMT K
yBenuueHun GUTOTO SEpHE NMpK oOMONOTE, YXYINNEHWO CeMeHHWX W To-
BApHHX KAYEeCTB DHCA - WAaNH.

OnTumenbHEE CPokH yOopku B KpacHopapckom Kpae, ofecneunpan-
uMe NMpakTHUecKyd NONHOe OTCYTCTBME MNOTepk ypoxas, mo gaxHum J.U.
nepxuda u 0.T. PaluHa , ANA cpefHecnensx copToB cocrapnanT 85-I0
aHeR. Hak MOKa3WBANT MATEpHaNH, CMONOrMUEcKMe MOTepH ypoxas mnpw
onosfaHuy ¢ ySopko Ha 3 gHA cocTaBAT 2 1/ra, & NpU ONO3NAHMM
va I0-I5 greit - 5-I0 n/ra (puc.2).

B ‘saBucMMOCTH OT THNA MOYBH, ee BOJHO-JWaKuecknx cBoficTs,
TpefoBaiuA K riyOuHe 3aneraHus IpYHTOBHX BOR B nepuos yGopku,
W COOTBETCTBEHHO, cpegHell cCKOpOCTH Chnala PPYHTOBWX BOf Mociae
cOpoca BOAH M3 ueKa pasjnuHH. Hanpumep, mna ycnoen#t Haparanna-
KMM TIyOMHA PPYHTOBHX BOJ K Hauany yGopKM ypoxas JonxHa OHTB
0,9 - 1,3 M, gna ycnoeu#t Kpactopape - 1,5 - 1,6 M /I 7. Oue-
BUIHO, CKOPOCTH CHAfa YPoBHA OyNeT ONpefenaTsCA He TONBKO 3afaH-
HHMW MapaMeTpaMy NpeHaxs, HO W CYMMapHHM chapeﬂuﬂ Ha nnnpmq-
CTH PHMCOBOIO MOJA nNocne cOpoca BOAH. 1

Ormerwm, uTo oGecneveHue 3afaHHON BIANHOCTH MOUBH MM TAy-
OMHH aaneraHvMs TPYHTOBHX BOA Uepe3 NapameTps ApeHams @n@ c 1 et
:mapﬂm Eanunm mp# aanamnqm ¢ W ypo o




Copra:
1 - yarDC-59 ;
2 - Hyxyc-2 ;
3 - Asaxrapn ;

4 - KpacHomapckuf-424 .
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yecKUX BemecTs YBEeJHUMBEEeTCH.

lina pasHux pafioHOB MOJNYy4EHH pasivuHbe JaHHue, MO3TOMY BoC-
NONb3YEMCA 3&BUCMMOCTAMM IJIA KOHKpETHEX PanoHOB.

JaMeTHM, UTO CYMECTBYOT ONpefeseHHHE MPOTUBOPEUHA MEXILY He-
nonpaoBanueM sapncumocTHy (1) WIH cpazefl rnyOuHE 3aneraHud IpyH-
TOBHX BOJ B HeBereTAUMOHHH? NEPUOL M ypoxaftHOCTBO DHCA. K coxa-
JeHMD, MMEeDmMecH SKCMNEepHMEHTANbHHE faHHHe He MOo330NA0T  JOCTa-
TOYHO JOCTOBEPHO YCTAHOBHMTD B3AMMOCBASK Mexny AByMA (opMaMH
BIEAHWA JpPEeHWPOB&HHOCTH HAE ypoxafi. B To xe BpeMA BHOHO, uTo Gonb-
m@e PIyGHHH SaieraHds IPyHTOBHX BOL B HepereTaNMOHHHRA rnepuot,
o6ecneuMBapmue TNoNydeHHe MAKCHMANBHEX yPOXacD, CBHAETeNBCTEYDT
0 HANWuUMM BHCORO# JpEeHWpPOBAHHOCTH TEppHTOpKM, Kax M 0OpH BHCOKOH
pepTHkRanbHOR @UnpTpaLMM B BEreTarvi. [loaToMy ecTb BCE OCHOBE&HKA
YUUTHBATE B 38BUCHMOCTH (1) nu6o sepTHEanbHy® ¢unbTpaUMD B BEre-
rauyn, aAu6o raybudy YID B HepereTaMoHEER nepuof. UKOHUATENLHOS
pemeHMe 3TOrO BOMPOCA TpefyeT CheuManbHEX ucenenoraHufl.

Ymep6 oT mMoTepb YPOXes NpH pecTaBpalii 38COJEeHHLX 3EMEens,

38HATHX CYXONONbHEMHM KyJNbTypaM¥ DUCOBOIO cepooopoTa, OLIEHWBA-
ercA cregyomuM o0pasoM

Yy=a-060C , (4)
roe d, § - KosPfMIMEHTH ypABHEHMS DErpeccvd, HaXOmUMHE
u3 rabn.l;

L=
I

OTHOCHTENbHOE CHUXEHWe ypoxaiHoCTH,00yCI0B—
JeHHOe CTeleHBbD 3ACOJEHHOCTH;

a":l o~
|

Y, - HopManbHuW ypoxal He Hes3acoNeHHON TouBe;

Cy - saconeHue MOUBH NPM BOSAENHBEHMH CYXORONBHHX
Ky/IbTYp PMCOBOTO CEBOOGOPOTE.

B uenoM SaBMCHMOCTB ypoxasa OT 3ACONEHHA HenuHeRHa, OfHAKD
oGo6meHHe JaHHHX TOKESHBEET, UTO BO MHOTMX CHAYUSAX MORHO Me-
NMoAb30BATE NMHEAHYD 38BMCHMOCTB.

Us Ta6n.]l cnenyer, 4TO WHTEHCHBHOCTB 3&COJIEHMA MOYB, 3B
HATHX CYXOQONBHEMM KyNbTYDAMA DMCOBOIC KOMILIEKCA, 3ABHMCHMT oT
CTEneHH PACCONEHKA MOYBOTDYHTOB B NEpHOJ BO3MlENHBAHWA PHUCA ]
KayecTBe OpocHrensHol Bofm. Crenerb pecTAaBpAIMM 3&COJNEHHHX ae-
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yesip ONPEleNAeTCA PEeayNbTaTaMy OPOTHO3A BONHO-CONEBOTO DPEmUMA
nOYBOTPYHTOE TIPH L —OM BapMaHTe NapaMeTpoB IpeHaxa.

Tadawunal

quETBHT?ﬂhHDGTh KyNBTYP K SacoNeHHocTH mnoue, % OT CYXOro
OCTATKE (3acoleHNe, COOTEeTCTBYNIEES MAKCHMANBLHO BO3MOX-—

HOMY YpOXan

—

KyabTypa E%ﬁﬁPﬁﬁggﬁﬁ} { a ; ] ; 2

locTaTRA 1 ! !
JnuepHa 0,04-0,05 116,46 312,81 0,92
Kykypy3a Ha 3epHo 0,04 113,12 328,12 0,95
Hyxypysa Ha cUnoc 0,04 121,15, 523,01 0,91
[ImeHuIA 0,14 142,88 306,26

Ocofoe sHayeHWe TAKME NMPOTHOSH MMEDT MpH OpOleHMH KOJNeK-
TOpHO-TpeHaxHEolt BOmo#t COMyTCTEBYDmMX KynbTyp. B TO me Bpema cre-
OyeT ¥MeTh B BMIAY, UTO NP OpomeHuH Bomo# noBsmeHHoR MRrHepaiw-
SalMM CYmEeCTBeHHO MaMeHAeTcs BojonoTpefneHue. YuMTHBaH, UTO HaH-
Hag pafoTa MMeeT HeCKONbKO Apyryn HampaBjeHHOCTb, 3[EeCh 3TW BO-
MpoCH HE pacCMATPUBADTCH.

YCeTaHOBMB 38BMCHMMOCTbL ypOXas OT cKopocT# dunbTpaumy, nepef-
IeM K ONpefeneHun NapaMeTpoB ApeHaxa. B ofmem cryyae napaMmeTpH
pHCoBOM opocuTenpHOM cCHCTEMH HONXHH OWTH CBA3AHH C NapaMeTpaMH
IpeHaxa, NOCKOAbKy BEpTMRensHas funprpamua u HIIJ opocurensHOR
ceTy, onpefensvmue NapeMeTpH NpeHexa, BIMART Ha THOPOMOLYT'D,

OT KOTOPOTO 3BBUCHT CTOMMOCTH OPOCHTENBLHOA CeTH.

Oneako sajauy 3Ty MOXHO ympocTuTs. C OmHOE cTOpOHH, KU
MpM NPOERTHPOBAHMM ONpENeNAeTCA OJHO3HAYHO ynHﬂTPWHuHEﬂ opo-
CHTENbHON ceTH M He MOKET CUMTATHCA NEepeMeHHo#t npu Bufope Ba-
praHTOB. C Hpyro#t CTOPOHH, MMPOKO PacnpoCTpaHeH PEmMM OpOomeHHs
DHCA 3aTOMNeHMeM, UTO, B CBOD OYepelb, BHABArAeT CBOM OCOCEHHO-
CTH MpM pacyeTe MpOMyCKHOA crioco6HocTH pucoBof opocHTEenbHO# cH-
crems. [lpy pemume OpOMEHMA puca MOCTOAHHBM MM YKOPOUEHHHM 38-
TOMIEHUEM TpOMyCKHAA CTOCOGHOCTb OPOCHTENBHOR ceru OymeT ompe-
MENATbCA pacxofoM rojapaemMoil BOOH B MEPHON, AATOIIeHHA, 3HAUM-—
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TENbHO MPEBOCXOAMMMM DACXOJ, BOMH B MEPHOJ BETETALAH, T+€. HaMbs
HeHMe BepTHEKANbHON fMibTPAIMH, OT KOTOPO# S8ABHCAT MAPAMETPH Ape.
HAamA, He ﬁ}ﬂﬂ.ET ANTMATL HA HEPHHETFI'H-; a crenopaTenbHoO, H HA CTOH-
MOCTH ODOCHTENBHOR CeTH HA PUCOBOA CHCTEME. [lpy TAKHX PeRMMAX
OpOmEHHA pMca NpHBefeHHHe SaTpaTH Ha CTPOMTARNBCTBO OPOCHTENBHOH
comk M2 pwpameHua (I) MCRIDUADTCH.

[lpueeperHNe 3aTPATH HA CTPOMTENBCTEO KOJLI €K TOPHO-ApeHaxHo}
ceTH Ha pucoBoft opocuTenbHOW cucTeMme 3aBMCHAT OF rnyOuHE 38M0Ke-
HUA [pEHARA, MERPEeHHHX pacCTOAHWE, IHMEMETPOB X YRJIOHOB LDEH,
rayOMH, YKIOHOB W NOMEpeuHsX ceyeHMl! KOJJIEKTOPOB NpH OrpaHuHye-
HMAX HA HeSAWIADMYD W HEepPASMHNBADNYD CKODOCTH, BOOMPUEMHHKOR.,
OKCILTYATAIMOHHNe 3ATPATH TAKKE ONMPEENAnTCA CEUeHWSMA W YRIOHA-
M KONNERTOPOB, IIyOuHAMM WX 3&NOKEHHH.

Taxwu oOpasoM, Jaxe MpH 3aNAHHHEX ry6MHaX 3aNOXEeHHA HpeH H
MOXIDORHHX DACCTOAHEAX S&HAUA OMNTHMHIALMH OCTANBHHX MAPAMETDOB
NpeHaxa NOBONBHO cioxHa. [Ipu yBenuueHHH yKIOHE APeH CHMEADTCA 38~
TPATH Ha MpORJASAXY TPYO, ONHAKO DACTYT EANMTAJbLHNEO BJIOKEHHA Ha
CTPOKTENBCTBO KOJLMEKTOpoB. M HaobopoT, NMpH yBenAMUEHHM YRIOHOB
KOJNEKTOPOB SKCIUTYATAIMOHHN® SATPATH CHUXADTCA, HO YBENHUHBADTCA
KANMHTANbHEEe BIOXEHMA, CBASAHHHE ¢ rayOGMHOR sanoMeHHS KOJNEKTOpOE
W BONOMPKEMHHKOB.

PaccMOTpMM METOAMKY pacueTa MpPUBENEeHHHX SATPAT H& CTPOMTENH-
cro ¥ akcrryaramyo HJC. [lpn 3aRpuTOM CHCTEMATHUECKOM JpeHaxe HS
pMcoBOR KapTe pacueTHad CXeMa MpejCcTABNEHA Ha pec.4,a. [lpu co-
NOCTABMMHX PAYOHMHAX SANOMEHMA SAKPHTONO IOPH3OHTANBHOrO ApeHams
¥ KAPTOBHX OTKDHTHX ApeH NOCHENHMe CXEeMATWSMPYDTCA B BMJE 3&KpH-
mex NpeH. Pasnuuve B BOJOMpPHEMHOR CMOCOGHOCTH B 3TOM Cryuae HIeT
p sanac mpouwHocTd. [lp# rayOGHHAX 3JANOXREHHA CHCTEMATHUYECROrO ApeHa-
®a, SHAYMTENbLHO MpeBHIanIHX ryGHHY 38J0REHMA KAPTOBHX OTKPHTHX
ApeH, noclefHKe BHNOJHANT IJABHHM ofpasoMm cOpocHue fyHRUMM K B
pacueTax He YyWHTHBADTCA. ;

Ecnu mpeks (puc.4,6) pacrnonomeHn WHAYE, KOJIEKTOD CXeMaTH3i”
pyeTcA B BHAEe SAKDHTHX JpeH, & KAPTOBHE OTKPHTHE JpeHH WAyT B 38
nac MPOYHOCTH. -

YiensHyD CTOMMOCTb CTPOMTENbCTBA KOJIEKTOPHO-JPeHEXHOM ceH
HA ONMHMIY MIOMANH MOXHO MpeACTaBHTs B BUAE .

c#.." o Q¢| +Cx s (5)
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c=4 fj — )
W =t

C_,? - yOeiAbHeA CTOMMOCTb CTPOMTENBCTBA S3AKPHTOTO
rOpPH3OHTANBHOIO JAPEHAaxE ;

(x - yRenbHaA CTOMMOCTH CTPOMTENLCTBA KONNEKTODA;
C, - cToMMOCTb OfHoro merpa TpyG ¢ qmabTpoM;

(, - yRenbLeA CTOMMOCTL YKJAAK# APEHH, py6/u;
C, - CTOMMOCTb COOpYXeHufl Ha -mpeHe, py6/mT;

L - ue:,upamua- pPacCTORHHE, M,
¢ - mnuHa npeH, M;
ﬁ?' - ummn w. ra.




Ta6rnuna 2

CroumocTs TpyS c @Mnarpﬁnuu MATEDUANOM, DY0/M

HoHCTPYKUMA ! Hoadduimenw ‘| Yenosua npemeHe-
JIpEeHH ! ! HUA
E _1- ! !HHEHETP Thuauewp
S | 6, } C; E TPy G, }aﬁ CHITKM
3 © MM MM
[lnactMaccosue TpyOom -0,33 14,36 5,36 90-125 -
¢ UCKyCCTBEHHEM JPM

[lnacTMaccoBue TpyOu 1,24 12,09 -5,476 90-I2H 15-30
¢ necuaHo-rpaBMWHOM :
CMEChE

~ [InacTMaccoBue TPYOH 2,0 3,14 II1,I5 90-I25 10-20
¢ KOMOMHMPOBAHHBM

(b TPOM

CTOMMOCTE YKIQIKM TIACTMECCOBRHX !pyﬁ.? funbTPOM,
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'c HanopoM B MemOPEHbE, Haflnes nNpuMBeleHHHE 3ATPATH HA CTDOMTENs-
CTBO 3AKPHTOTO FOPU3CHTANBHOrO ApeHama Ha pUcOBOfi CHUCTEME Yepes

ero napameTpH

P, = 1043{ ﬂ.l.=+ ﬁz(Hﬂ + A if’-') « Ky 8 4
9= 7B44L- P (L Hy)i™”
)ﬂ,fjé—: 1?,?515" E&‘.?S&

e, (Ho+ah) ™ K 6; H,;.] (10)

0,378

—————

7. t+
T 539‘3’43!__ﬁﬂ.ffﬁ(yﬂll)tﬂ.iﬂ I

rae Ah - ray6uHa BOmH B DMCOBOM UGKE, M;

H, - rny6uHa 3aNOREHMA APEHH OT MOBEPXHOCTH NOYBH
N0 Bepxa TpyOH

¥ as #
Q=g+t 5> ; =6+ (II)
3
X - xoapduLMeHT, yuMTHRawuWMi exerogHwe 3aTpaTH Ha

aKcIIyaTalMo JpeHawma;
{ - YRIOH [pEHH.

[lpy onMpefeneHuu CTOMMOCTH CTPOMTENHCTBA KOJJIEKTOPOB HEOo0-
XOOMMO MMEeTh B BMIY, UTO B YCJOBMAX MACCOBOTO CTpOUTENnbLC TEA , YHH-
fuxauMyY TEXHONOTMH CTPOMTENLCTBA M NAPAMETPOB CTPOMTENbHEX MamuH
06HUHO NPYMEHANTCA CTAHOAPTHHE pa3Meps ceueHuft konnexTopos. B
CBASK C 9THM HOPMATHBHHE JOKYMEHTH DEKOMEHIYOT rUipaBinueckuft
pacuer KOJNeKTOpOB MpOBOZuTH Mpu pacxome Gonee 0,5 M>/c unu mpw
MEHBIMX DACXOJlaX - B Cliyuae NpEeBHleHHs OMNpefeneHHHX YKIOHOB, 38&-
BUCAMMX OT THUNA I'DYHTA.

AHanuaupyA TPOEeKTHHE MATepuans A OTKPHTHX, IHOpABIWUYECKH
He PACCUMTHBAEMHX KONJIEKTOPOB, MOXHO YCTAHOBMTH BUI NuHefiHoN aa-
BUCHMMOCTM, 1O KOTOopof ompenesAnTcA  SATPATH Ha CTDOMTENBCTEO
KONNEKTOPOB PA3JMYHOTO NopAfKa cleAyouyuM o6pasoM:

- I8 BHYTpUX03ARCTBEHHEX

fx
Coxe = Qg * O Hop (12)

- InA MexxosRNCTBEHHHX o
E;ﬂ;==f%mx*'ﬁﬂw fﬁp 2 (13)
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B FK
rae pr : Hﬂp - I‘.TIHﬂHH& JENOREHMA COOTEETCTBEHHO BHYTPHK-

xoaaficTBeHHOro M MemxoaaficTEeHHOro Kon-
NEeKTOPOB;

ﬂﬁ!’ ¥ ﬁﬁh" ¥ Hﬁ;: 6;\1-#"" EMHPEHEEHHE Hﬂﬂﬁ"u“gHTH‘ ﬂIIpE,H,EJIHHﬂiE
VA Kaxmgoro BOAOXO3IARCTEEHHOI'O peruoHa.

JrCIUIyaTAUVMOHHHE BATPATH Ha ofcnyxuBaHKe OTKPHTOM KOINeK-
TOpHO-f{pEHARHOR CETH pucoBoft opocUTeNnbHOR CHCTEMH CBA3&HH,TTaB-
qid 06pasoM, C nojuepraHueu patoyell rayOuHH ¥ NponyCKHOA cro-
cofHOCTH ROJJIEKTOpA NyTéM OUMCTKM ero OT 3apacTaHWA W SBMNEHHA
qpW pAspylieHuH OTKOCOB K T.A. [lpyuMHE 3auNeHUA W 38pacTAHMA KO-
JeKTOpOB, PA3PYNEHMA OTKOCOB PasiWuHH ¥ MPOCTOE@ MX nepeuncaeHue
saHi0 OH NOBOJBHO MHOIO MecTa.

AHENW3 MATEPUANOB SKCIUIYATALMOHHHX CHYRO NOKA&SHBAET, WTO
saTpaTH HE TMOANepxRaHue TayCuH KONJIEKTOPOB M MX npomycKHO# cro-
cOBHOCTH MOTYT ONMPEAEeNATHCA IAyOMHOR KONJEKTOpa M MEXAHWHECKHM
COCTABOM MOUBOTPYHTA [JIA YKJIOHOB, OAM3KMX K PEKOMEHMOBAHHHM
CHull /17 /.

[ockonbRy KONNEKTOPH PA3NMUHOro MNOpALKa o6nafanT Xapakrep-
HuMY THYOMHEMW ¥ TMONEepeuHnM ceMeHueM, TO ANA aHaNK38 SKCIUIyaTa-
UMOHHEX 3ATPAT OTPAHWUMMCA PACCMOTDEHHEM annnnyamaquanﬂux sa-
TpaT TONBKO HA MOJJEPRAHME TIYOHHH KONNeRTopa, He yYMTHBAA NO-
NepeyHHe CEeueH!sd. |

AHanuaupyeMse 38BHCMMOCTM WMENT KDUBONHHEAHWR XapaxTep, no-
3TOMy JUIfl DACCMATDMBEEMHX LieNelf MOKHO WCMONB30BATH JIMHERHHE [pH-
6NMEEHHA, XOTA ¥ NPUMEHEHHEe HeNMHeNHHX 3aBMCHNOCTER OCOOHX CIORK=
HOCTEA He BHSHBAET. DKCIUIYATALMOHHHE 3ATPATH HA MOMRCPX

4 -1a.:',— aHHe

o ey L i
] 1 - L
1 i -. -
2 . 5 a
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«aauBAET, UTO CYNeCcTBYyeT J0BOJbHO TECHA7 CBA3bL MEXOY 3aTpaTamy
HE OUMCTKY M YKJIOHAMW KOJUIEKTOPOB. llpemcrapuM BKCILTYATAUMOHHNE
3aTpaTH Ha MojnepxaHue KOJJIEKTOPOE B 38BUCHMOCTY OT I'TYyOMHH 3a-
JOKEHNA KONJEKTODOR ¥ TEKymuX YKIOHOB B BHAE

.‘.'1 a5
(ﬂr + 5); pr) H”ﬁ) ;) EIE}

rge Lmin - YKNOH, COOTBETCTBYWIMHA HE3avIADINIM CKODOCTAM;
[, - Texymul YKIOH.

VKIOHE KOJJIEKTOpHO-fpeHaxHo# ceTH AONRHH 38IABATBCA HCXOLA
us ofecreueHUs cpefHux cropocTe# 7/ B CHELyLMX Npefenax

f'rm{n < U = E"':rm:ﬂr (16)

rae U iy ~ MMHMMATBHO JOTYCTHMAS CKOPOCTD;
Unpay — MBKCHMANBHO HOMYCTHMAA CKOPOCTS.

MyHMMaTbHAR CKOPOCTB ONpelenseTcH, BCXONA M3 TpedoBaHud 0
HeMOMYLIeHH! 32MISHUA ¥ 3aDACTAHHA OTKPHTOH KOJLIEKT OPHO—TpeHaxHol
ceTH ¥ MOXeT OWTh Ha#neHa mo dopmyne / II, I4/.

Pt 0.25
i{ﬁfﬂ = 0,3R (17)

roe R - rugpapavdeckui pamuyc.

MaxcumanbpHaA CKOPOCTb IBMKEHUA BOMAN B KOJJEKTOpax 34BMCHT
0T TUN& NOYBOTPYHTOB, B KOTOPHX NPOXOOMT KoJnexkTop. [na HEcBAs-

HEX TPYHTOB 3HAWEHWA CPEHWX HEepasMWBANIMX CKOPOCTeA MOXHO M0-
NYUuTH, ANMPORCHMUPYA HakHwe patorw / II_/ |

L 6
Unax = a- Ay %, (18)
rpe iR rayfuHa NoTOKa, M;

d@ - CpeiHU] DMaMeTp UacTHL;

ff, b - sMmMpWuecKue TapaMerTps, KoTopHe ﬂﬁpﬂ@!&‘! no
pJaHHEM Tabn.4.
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Ta6nuuysai

— - d,_,F ;BHE.HEHHE K02 en-mn} } JyanasoH
X : : ! eHeHUA
E'qg l 4 ; ? : 7 !H-BH H

0,2 0,91 0,204 0,991 0,05-2
0,3 0,835 0,256 0,998 0,15-2
0,5 0,702 0,295 0,99 0,15-2

Ing cBASHHX TPYHTOB HEpasMHBALIUE CKOpOCTH MOIYT OHTBH Hal-
JeH O 3ABUCHMOCTH, npuBeNeHHO B padoTe Ttk
'Uv 2 2 ﬁ GE,ST? hﬂ,l’.‘?’ {Ig}

max

roe ( - pacueTHoe CLEIJIeHHE, onpenenfaemoe Kax npous—
BefieHve HOPMATMBHOTO YAENbHOrO unmam AT
koadduimenTa Hﬂﬂnﬂﬂpﬂﬂ-ﬂﬁﬂﬁ C= cﬁﬁu _ -."1-1 e '

HopMamTuHOe YIeNbHOE CLETUIGHHE HaXomuTed mo.
MHuMANBHO JOMYCTUMHE CKOPOCTH BiiA dhﬂgena;nﬁﬂ_ _ >0Bb
IpeH us ncu;.rncmaumm amwﬂﬂ; -.-.-',.~-=u 'I puana Uik



NATCA N0 38BUCHMOCTH

] gﬂﬂ S —
rme N - xoapfMIMEeHT mepoxoBATOCTH. '

Ina KonnexkTOpoB Hafmem pacxom @ , Tpomyckaewmuil ¢ Hepaay-
papmef ckopocTsd Vigy ¥ COOTBETCTBYOIMM €My MAKCHMAJBLHEM
YEJIOHOM .

3apapafAch MHIPaBIHYECKH HauBHTOOHeAmKHM CeueHWEs, MNONYTHM
MpefeNbHyD 38BUCHMOCTD AJIA - e - e |

Cregyer OTMETHTb, WTO AJA KOJJIEKTOPOB C GonbIMMA PACKOMAMH
Gonee MPaBUNBEO OO O MCXOAMTH M8 DyCHODODMEDYRMEX NApaMer-
pOB MONEpevHOI'0 CEeueHHA.

A HECBASHHX MOUBOTPYHTOB HpefeNbHas 3ABHCHMOCTH HMEET m(
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uy <1.969+2.41 2o
337

n?[226¢"" | (ﬁ;m)z

4.5 0.115Y +0.29 [ B+m VL R

B(B+2Vi+m

[lpepenpHaA SABMCUMOCTh CYMEeCTBYET W ONA HeIauIADmMX CEOpO-
crefl 4
émﬁ?:ztﬁét? ?

(25)
J§= 0,889 + 0,32

-29-0,5 0.99-0.225
0,9n* 1,706 (B+m)

ﬁ'ﬂ-ﬂfg'ﬂ.ﬂﬂf(ﬂ *21??'1-5:?’) .

oAq =

OTMETHM, WTO B MpeUeibHHX 3&BMCHMOCTAX OTCYTCTBYDT Kax IUiy-
(MHa, TAK W OMPMHA TOTOKA. -

lna 3axXpHTOrO mpuanumnﬂnm IpeHaxa MpefesbHHe 3aBHCHMO—
CTH MOMHO MOJNYWATH TaKke B ofmeM Bufje, JNA BCETO AMANAsOHA Ape-
HAXHEX TPYO M3 DPASNHYHOI'0 MaTepHaia. nnmammu m.nﬁu—
CTOAmEE BPEMA NPHMEHSRTCA, TISBHEM nﬁm#- | '
TpYG WS 9TOr0 MaTepHana. B SRR AT L -

SEHAL
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Q=w CYRL, =

;T T— |

roe () - ruomgnb XMBOI'O CEueHHA.

PSS o —

[lna Toro urTo6H nepeiT# K ONTUMKUBALMK NapamMeTpos KIC, Bupa-
auM CpEJHOD TyOMHY KONJIeKTopa uepes CpejHoo riyGuHy 3ANIOKEeHHs
IpeH, YKIOHOB X OTMETKH MOBEPXHOCTH 3EMIH. [lpegcTaBuM cpepHon
PTyGuHy KOMEKTOpa, K KOTOPOMY MONK/INUANTCH 38KDHTHE JDEHH, 8
BULe l

Hop=—0,509 +0,5 (24 +2y )~ (Zop =0 )+ 058 , ()

rpe :
‘dﬁ i fﬂF'bg'p ; A.ﬂ":gﬁ'ﬁ.ﬂ' »

" | .
Z, - OTMETKa NMOBEPXHOCTH 3EMIH B Hauane KO-
NEKTOPa ;
2 _ Rt s o 5
.~ OTMeTKAa NOBEPXHOCTH 3emiu B KOHIe Koi-
JeKTOpA ; g
ep _ ey LT R -
Zgp - OTMETKA ApEHAaXHOW TPYOH B cepepuHe APEHE:

FL

Hﬂﬂﬂﬂ“ﬂ?ﬂq 4 T .

Torga NpUBEMEHHHE DATDATH Ha CTPOK

KIC s cUCTEMH 38KPHTHX HDEH W PHAD
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a’=d 0, =

'f_
rre O - IUIOMENb OpOMAEeMHX 3eMenb
X = Ex + Gy ;

Ep - KOIPIMIMEHT, yuMTHBAOEMA SKCIUIYATALMOH-
HHE 3ATPATH, KPOME 3ATDAT HA DEeMOHT;

{, - naMHa KONIEKTOpA.

[pMBeNieHHse 3ATPATH HA CTPOATENBCTBO W akcruyarampn KIC ¢ ywerom
oNbILOT0 KONMUECTBA KOJUJIEKTOPOB PACCUMTHBANTCA MO dopayne

x 6, (Hyp tdh) _K""-"i’g"'m ] ﬂ;(ﬁfgﬂfi’) Hﬂ.mf:.m )
= [}
7344 L- @7 A" FEAL

Ep_f = f{?qﬂf ¢ [H

5
i %@g . JZ: é{{ﬂ”;ﬁ;[{},ﬁ(z; +2,:) 40,58, (25 -6)+
| (31)

2 _ ;
& ﬁ AU+058] {ﬁi 5 ‘Sl (ﬂ;*éiﬂﬁ(f:j +ij)+£5¢!9 ~
U= _ |

J-1 A hY
w5 il Eﬂr*‘l”i]} ey W

Bupaxerus (30) u (31) RomoaHARTCA OTPAHNIEHUAMH |
o mepenafam BHCOT MO J —HM gonnexTopaM M ApeHaM
-mifn . max
QT8 % b < ¢ >

« min : MI"" .

Lgp ~bop <A < bgp by
no mpegenbHo MOMYCTHMHM ryiyGuHEM KOJIEKTOPOB

(32)

#‘ L
rae h.? ¥ JaKkcumanbHaf TIyOMHA SGNOXCHUE J

: nexTopa;
T
hj " soiHMMATBHO APH}":W
NeKTOPa.

rﬂpﬁﬂﬂﬂ. J -ro Koia-
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Hexmouas w3 swpaxeruft (30) u (32) nocroAHHHe craraembe, mo-
NyquM, uTO rocsie npeofpasopaHuft HaxoxjeHWe NapaMeTpoB HIC, oTre-
YRmMX MMHMMYMY NpMBEfeHHHX 3aTpaT, MOXET 6HTH CBENEHO K TUMMYHON

Mozeny HenuHeMHoro mMporpaMMMpoBanus ITDH nuHeMHNX OI'PaHMUEeHHAX
(32) u (33).

Jl1f TMApPEBJAUECKN HEPACCUMTHBAEMHX KOJJIEKTOPOB LENeBas (yHx-
MR MMeeT B[,

0378 p.378 ,0.568 756 .
109 [ﬂ 15':(”-;; +ah) - J"f;ﬂ b + Cz(H?+dh)a ' ﬁﬂﬁ?m-}- 65 Hg}f
?3'44 i dJﬂ'jm- ﬂ.;,f! fpﬂ.?fé ﬂ;.iﬂ iﬁ

J=T

ol n
i gaﬁﬁg[ﬂ,mfgaﬁq&@]} b +

(34)

n 5 J-1 A; 0,5
Eﬂ5+ 3[[?1545 & E; Ay * ﬂfﬁﬁJ')(Amm) 0

/
e

G,
+ 86000 — J

aH — U

[ipn ompefeneHuH OJHOBPEMEHHO MEXNPEHHOTO paccTOAHMA W PIy-
Suin SEJIOKeHMA W HeoGXONMMOCTM DACYETOB M3MEHeHWA UMCTOrO noxo-
1a KapTUHA PesK0o MEHAeTCH. B 5TOM cilydYae ONTHMAJIbHHM MapaMerTpaM
npeHaxa GyAYT COOTBETCTBOBATH NAPAMETPH, ofecrneuuBanmye MAKCHMYM
(1). [lepameTpn JpeHaxa BO BTOPOM BApUaHTe CBA3AHH C YpoxafHOCTED
cenbCKOX03AACTBEHHEX KyNbTYP Uepe3 BEepPTHEAIBHYD funpTpalMD B Ne-
puoj BereTalnH puca ¥ uepes BOJHO-CONEBOR pexvM — B oCTanbHO®
BpeMsa roja # cepo0fopOTHOR POTAIMHM B LIEJIOM. [loaToMy BaxXHEM 3716~
MEHTOM OGOCHOBAHHA NapaMeTpoB ApeHaxs ABNAETCA MPOrHO3 BOAHO-
cONEBOT0 pemuMa MOUBOIPYHTOB Ha pucoBofl cucTeMe.

Kax yxe OTMEUANOCh, pIMAHKE MapaMeTpOB JpeHaxsa Ha ader THE-
HOCTE PHCOBOR opocHTENnbHOR CHCTEMH 38BMCHT HE TONBKO OT BEPTH-
gasbHOft ¢unbpTpALMH B nepuoj, BereTaiuu puca, HO M OT BOJiHO-CONE~
BOI'0 pEexMMa MOUBOTPYHTOB B nepuof cepooCopoTHOR pOTALMH. [paToMy
AAXHEM 2TANOM 0G0CHOBAHHA napaMeTpoB JpeHaxa Ha pucoBoft cucTeMe
gENReTCA yCTaHOBIEHME CBASW MapaMeTpoB OpeHaxa i -ro papuHaHTa
¢ BOQHO-CONEBHM DEXHMOM NOYBOTPYHTOB.

B pacTosmee BpeMA MMENTCH pasfMuHHe MeTOfH MporHosa BOJHO~
cONEBOTO DEXMMA MOUBOIPYHTOR /9 7. B panHOM cryuae HCrnonb3yeTe
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METOM » ocHORAHHHR HA pemeHHsX mubbepeHLMan bHEX ypaBHeHut cone-
araronepeHoca LETO

OmMeTHM HECKONBKO OCHOBHHX MOMGHTOB. Mogenb, Mporpama
"WASTP -I" ¥ ee nocnemymmHe monuduKauyuy paspadaTHBATUCE HE
A pucoBO# CHCTEMH, MoaTOMy €€ Henb3H WCroNb30oBaTh AJA MPOTHO—
3a pachpepeneHus pepTHKanbHON (uAbTPALMM B MexppeHpe, UAHAKO
xOHUOHTpaIED conefl B CepeuHe MemIpeHbA B Pe3ynbTaTe PO3JleNIHBa~
HWA puca TpH MpUMEHEeHUH JA opomeHHUA BOJH pasnuyHoR KOHIEeHTPAa-
. pguu no Heft yCTAHOBUTb MOXHO. '

[lporHos BOMHO-COJIEBOT'O pexyMa Ha pucoBO# crcTeMe A L -ro
papMaHTa [peHaxa JOJIREH pacCuMTHBATHCA HA pasnuyHHe WHTEpBaiH
ppeMeHn: MOoCYTOWHO Ha nepuoyg copoca BOJH H ocymeHus NOYBH M C
ropaafio GonbmHm HadopoM HE cepooB0opOTHYD POTALMD.
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M.C.MeprmeHckmA, RaHn.TexH.Hayx
C.A.lloJmHOB, KaHN.TeXH.HAYK
(HIIO CAHVMWPH)

SOBEXTVBHOCTE MCTONL30BAHVS PEUHEX U KOJIEX-
TOPHHX BOJ] HA TIOCEBH PUCA B XOPE3MCKOM OARWCE

Xopesuckes obnacTb Y3CCP, pacrnonomeHHas B HH30BBAX p-m_
japs¥, - 30H& [PEBHETO W BHCOKOMHTEHCMBHOTO OPOWEHHS. C passu-
meM OpomeHMA W POCTOM oT6Opa BOAH B BepxHeM M CpepHeM TedeHUH
p.AMyAapbH BeMUMHA CPeNHerofoBoro cToka, nocTynaomero B HW3O0BbA
x cTeopy ToAMyoOM, ymeHpmanach: B I960 r. oHa cocrasiana 45 K ;
| 1976-1980 rr. - 37,5 m’; B 1961-1985 rr. - 29,2 ru"; B 1966 r.-
16,1 xu®. Opomeemas TIOmemb HU3OBbEB YBEIMYAIACE C 480 THeC.TA
| 5 1960 T. mo I MiH.Ta B HacTosmee BpeMA, NpU COKDAMEHHH MPHTORS
p Apansckoe mope ¢ 3D JO 10,0 m«°/roa.

Ha foHe yBenuueHus nnomeme# Mocepos puca, yXyMueHHs KauectT-
B8 OPOCHTENBbHO! BOIH ¥ HWIKOTO TEXHMYECKOr0 YPOBHA ODOCHTENBHHX
cHCTeM pasMepH T'OJIOBHOT'O pofosadopa B Xopeamckof ofnacTd Mocne
1960 r. nocnemosaTensko coxpamanach ( 70kl ) . Hamerwnach uer-
KA TEHNEHIMA YXyHmmeHHs CTPYKTYPH o6mero BOJHO-CONEBOTO GanaHca
opomaeMHX 3eMelb XJIOMKOBOT'O KOMILIEKCA Xopesma MpH GNU3KOM 3anera-
A MUHEDANM30BAHHHX IPYHTOBHX BOA. PasHOCTh MExQy MOCTYTUIEHHEM
¥ BuHOcOM conefi 3a MpepelH opomaemMoro KOHTYpa yMEHBIKNACDH B 19686 r.
B 3,4 pasa 0o CpaBHEHMD C 1976-1960 rr. B amux yCrOBHAX POMCX0—
IAT yBEenuueHue conecolepraHua B 30HE aspalui, B pesyapTaTe 4ero
cpeOHAs ypoxaRHOCTD LOMUATHURA CHUSUNAECH C 38,6 s 1976-1980 rr.
10 34,56 u/ra » 1981-1985 rr., & B 986 T'. YPORAfHOCTD XJIOMUAT=
HMka cocrapwie Beero 28,7 n/re. 1

B ycnoBusx HapacTapmero geduupTa BORHEX PECYRCOP HEOOXONIMS
onpenenuTs COCTAB, o6BEMH ¥ OUEPENHOCTD popocGeperanmix MEeponpHa-
™H B UenAx yBenwueHWsd IPOAYK THBHOCTH opomaeMiX 3EMeIb, HpoKAe

BCET'0 XJIOMKOBOIO KOMILIEKCA. ngpanﬂﬁ?aﬂ.mg BOJIT;? uﬁue E—mﬁ
TeMHOe HCTONB30BAHHS nmﬂﬂﬂl’ﬂ“'mﬂ oA e

AHNA, e
Kakx BugHO #3 AaHHHX 1a6n.1, B XopeaM

KOJ1/1 8K TOPHO ~Jp eHamHbX Bof C 3€ | SaHK-
¢ atum po I,5-1,7 e cocrapnferT mmaaﬁﬂpu:ﬂ:ﬁgﬁ 26 %
‘Manye okono 12 % opomaeMsX geleeizty AR



BOJHHX pecypcor XopesMa.

JuHamvKa maMeHeHus womamen ﬂpﬂmEHHIfggﬁ r

sofosabopa B Xopeamckoft obnacTu 3a

Tatnanuual

OJIOBHOT'O
1988 rr.

——

!

B cpenHeMm 3a roj B nepuop

lloxasarens "1966-  198I- 1986 r. I988r,
* 1970 rr. 1985 rr. ¥
[Inomanp OpomeHus,THC.Ia 151,0 206,1 237.0 209,6
B TOM UMCJe:
NojJi XJIOMIATHUEOM 103,0 107,9 115,8 121.5
roj, PHCOM 6,0 2Ink 23,2 32,3
Uﬁ?m ronopHo# BOKO- O el I e e gl - 5
safop, Xu 24,5 24 .4 7.7 22,5
THC .M/ &
B TOM UMCNEe:
HA XnomxopRHR KoMMmNexc 3,19 2:49 3,09 4,1
22,0 18,9 14,4 17,9
Ha NMOCEBH puca 0,91 1,93 1,10 1.0
85,0 72,4 47 .4 DR
Crox KIC, mm® 1,4 3,0 2.2 3,1
B TOM WHMCIE:
C seMens XJOMKQBOIO
NoMTyexca, KO 1,2 20 1,6 2,35
e .. M3/ T8 8,3 10,8 7,6 10,3
: 0,2 1,0 0,6 0.7
C PHC NOCEeBOB g sV U, 19
Sl e 47,3 25,8 23,0

8

PucOBHE MOCEBH TEPPHTOPHANBHO DPACHONATADTCA HA MOMAMEHHHX H
BHYTDMOBSHUCHHX 3eMIAX. COBPEMEHHNE MUIOMANM DHCOCEAHWS, pasMepd
BONO3860pa M KOLNEKTOPHO-APEHAKHOTO CTOKA Ha MOAMEHHX M BHYTPH”
083MCHHX MOCEeBax puca mMpefcTapneHd B Tabn.2. B aroft ragnuue BH-
peneHn mofiMenHne 3emnu ¢ ruromanso pucocesus 11,0 Tue.ra # aewt!
Xasapacnckoro paflora (konxos um.Jlemmsa) - 4,1 THC.ra, KOTOPH®
BCEX CHAYuaAX JOoNXHH ofecrneuupaTbhes peuHol BOJOR c.pogo3afopoM
0,7 x°. OcTansHue 3eMmnM BHyTpHoasucHue ruomamso 17,1 mec.ra HE



- i . i
_y
h I t"‘ !I

1 

Tabanupa 2

? Pasuepn nnnpaaﬂuﬁn ¥ CTORAE KOJeKTOPHO-ApEHEXHHX BOJ C PHCOBLX NoCEeBOE
Xopeamcko# obnacTH B 1968 r. npu cymecTBymiuleM ypOoBHE

PecrnonoxeHHe PUCOBHX MNOCE- { [Inomaas ! 'onos.BOAOS . | Bogos.Ha noce!Kon .-apeHaxH. | Beapo3ppaTH. |CTor BOAO-
POB B MPHBASKE K 30HAM prua! noceBOB! HE MOCEBH py-]BH pHca Ha |cTOE ¢ pHCO- | pogonoTpedne~! mpues. Ha

HUA MAErHCTPaNbHEX xonnexkro-!puca, ! ca | rpaHuue Xos- !BHX NOCEBOB | HMe TEPEHHHE
poB lrge.ra | | B2 | ! | Xopeaue -
! ! T 1 Tome, © ! I ! IxoRt ofna-
' 1“-““- THE- HJ'IH.. 1 - 'HJ'EH.. fT’Hc- H.I[Hn TTHC. TﬂT‘"‘..
1 I 1M2/ra Mo | Haff&!uﬂ 14%/ra IHE 'I]l:a ra Tu_qH_HE’

I. loceen pvce HA MOMMEHHLX 11,0 .517,0 47,0 bI7,0 47,0 286,0 26,0 231,0 21,0
3EMIIAX (CHCTEME KOJNeKTO—
poB kanana liapaT
2, Moceeu puca pnonb Oaep- 7,6 403,0 53,0 353,0 46,0 192,0 46,0 1I61,0 21.0
. HOT'O KOJLJIEKTopa

3. [loceeu puca B 30HE BIMAHWA 3,8 225.0 59,0 I73,0 46,0 3,0 24,0 80,0 21,0

TasapaT-JaYNEHCKOTO KONIEK-
nopa, enageonero Ha [HO B
OzepHuft KONNEKTOP

- WTOTO 1o, m.2 + M.3 [1,4 62,0 55,0 526,046,0 286,0 2,0 24,0 2,0 I79,0
4, [oceeru puce B 30HE BIWAHKA 240 130,0 59,0 92,0 42,0 46,0 21,0 46,0 21,0 224.0
JyuTKyNbCKOTO KOANEKTOPa

5. [oceeu puca B 30HE BJMAHMA 7,6 451,0 59,0 344,0 45,0 184,0 24,0 160,0 21,0 807,0
[MBaHKYNBCKOTO KOJLIEKTOpa

Wroro mo OGTACTE 323 1726 53,0 1466 46,0 808,0 25,0 67,0 2I,0 2820,0

B T.u. Ges nofMeHHHX semens, 21,2 I209,0 57,0 969,0 46,0 522,0 25,0 446,0 21,0

6e3 Koixosa EM.JeHEHA Xa-
aapancroro pafiora . 17, I I0I4 58,% 775,0 45,0 4I6,0 24,0 359,0 2I,0
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XOMATCA B 30HEe, NOAKOMAHIHOW KONNeKTOPHO-IPeHaxHOR CeTH, OTBO-
namet KIB ¢ aemesb XJONKOBOI'O KOMIJBKCAa, 9TO HO3BOJAGT HCHONB30-
BATH 5TH BONH HA ODPOMEHHMe HOCeBOB pHCA, KOTODHE HA COBDEMOHHOM
YDOBHE pACXomynT 1o I KM® pevHO# BOIM.

BHyTpMOa3uCHEE MOCEeBH pUCA PacroNaranTCA Ha MeCUaHHX 3eM-
NfX, T'Ae BePXHAR YACTb OYBEHHOIO MOKPOBA yTAKEJNeHa 3a cuer
3AKNeHHA MyTHOM opocurTenbHoR BOHOM M 3aBo3a IIMHMCTOrO I'pyHTa,
YnenbHue pasmeps IoJoBHOrO Bojo3alopa Ha NOCEBH puca KoneGamuck
B nocnenHue necarunetus or 47 mo 96 mwe.n’/ra. [oBHmeHHwe pas-
MEDH BOJIONOMAWM HA 3eMIM PUCOBONUECKMX X03AMACTB (MPOTMB pEROMEH-
NOBAHHKX MO DPEKHMY OPOMeHHA HHCTHTyTOM "CpenasrumpoBOMXNONOK"
/ 1 /) o6ycropnexnse HemOYdWETOM BHCOKHX (MJIbTPALUMOHHHX CBOMCTS
NOYBOIPYHTOB, BHSBAJIW YBENHUEHWEe MPOTAKEHHOCTH KOJIEKTOPHO-
ApeHaxHo# ceTH, WTO NpMBENO K NepefpeHMpPOBAHHOCTH TEepPPHTODHHM.
CroficTBeHHAA NepeNpeHMpOBAHHOCTH MOBHMEHHAA BEPTHKANBHAA (MIb-
TPaIMA He ompegensercA OuHonoruyeckoft norpeSHocTeo puca. B 3THX
YCNOBMAX HEDALMOHANBHO MCMONBIYWTCA BOAHHE PECYPCH M yHnoOpeHud,
YBeNHUMBAGTCA HAIDYSKA HE KOJJIEKTOpH BHCHEro nopAnka. B pesyns-
TATE SATPYNHAETCA OTBOJ KOLNEKTOPHO-IPEHAXHHX BOJ C 3EMenb XJoM-
KOBOI'O KOMIUIEKCA M YCJIOXHANTCA YCIOBMA PEKOHCTPYKIMHM KOJNEKTOD-
HO-ApeHAXHOR CeTH.

i TWKBMOALMM NepeNpeHMpOBAHHOCTH PHCOBHIX MOCEBOB HEO0X0-
10 0GOPYNOBATD BHYTPUXOSARCTBEHHYD KOJJIEKTODHO-ADEHAXHYD CETh
NeperopaXHBANIMMY COOPYXEHHAMM B LEJAX HANPABNEHHOTO Peryaupo-
BAHMA DASMEPOB [PEHAXHOTO CTOKA BO BPEMEHH C ydeToM Heo6Xomm-
MocTH ofecrneyeHuA NMPOEKTHON HODMN OCYWEHMA Ha rocepax ApPYI'MX
KyJZbTYp pKCOBOro cesooGopoTa.

OKCNOPHMEHTATDHNE MCCIGNOBAHHA N0 DHCOCEAHWD, MpOBENeHH:E
OTA@NOM NOUBEHHHX HCCJERoBaHKNA CAHHMPH Ha semnsx nerkoro sexa-
ungeckoro cocrapa 8 KHACCP, v aHanxs coCTaBRAImMX GanaHCOBHX
9 EMEHTOB OpOCHTENbHOR HOPMN pHCA B Xopesmckol! of6nacTy NORA3H-
BAOT, WTO NPH CHUXEHMM CKOPOCTH MHEMIbTPALHM IO ONTHMENbHEX
pasmepos (5-I2 m¢/cyT) W nORAUS BOJH B PERHMO BofoTpeSosaHuit
pHCa AR MOJYUeHHS BHCOKHMX M YOTroWuMBHX YpOXaes pHca nocTaTod-
Ha opocurexnHas Hopma (Herro) 35 mwe.u’/ra’/ 2 /.

B pMCOBORUECKHX XO3AACTBAX, PACMONOXEHHEX HA MO AMEHHRX 3eM~
asx, GOABWAR GACTH CTACOMMHEPAJIHSOBAHHOTO (0,8-2,0 r/a) xoxnex-
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TOKE KOJJIEKTOPHO

~[ipeHERHEX BOJ

TaGanie
nocne Mpoee-
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AeHWA BOROCOEPeranmX MeponpuATHA HA ypoBHE gem@ou,na 1966 r.
Fac gHMe DUCOBHX TOCEBOB B { [lnomays ! Bogoa . pucoB. | lpeH.cTOK puco-!Bearo3Bpar. 1FonopHo# BOMO-
; Ke Kk 30 WAHKMA MATH- | nocepor ! NOCeBOB HA | BuIX NMOCEBOE B 1EﬂnﬂnﬂTpEﬁHEF! aalop
CTPANbHLX KOJJIGKTOPOE }pﬂt‘-ﬂ. ;rpamma x03-B! mpeResaX X03- | Hue :
THC.TA | : . !
{ : %unH. {que. | wnH, | THC. lmnH. !Tuc. !wuH. ! THIC.
' u® ' ®/ra L3 w®/ra 1B 13/re 1.3 ' 3/re
1. lloc ca Ha nuHemmsx sem- 11,0 441,0 40 209,0 19,0 231,0 21,0 441,0 40,0
NAx ﬁ“ . xonnexrTopos.xa- 11,0 441,0 209,0 231,0 441 ,0
2. lloceru puca Meﬂncnamm 7,6 306,0 40 145,0 19,0 I6l,0 21,0 349,0 4,7
st Obeporo Koinektops 4,1 16,0 - 79,0 87,0 T66,0 20,0 3
3. nm'%:; B aa::nulgm:_ 3,8 162,0 40 72,0 19,0 80,0 21,0 1I99,0 52,5
ad AAHC
Wroro no n.2 + 0.3 %Lii %4% 0 27,0 19,0 240 21,0 548,0 48,0
] L] r?g‘{] BF‘" ﬂ
4, llocesw puca B 30HE BAWAHKA 2,2 68,0 40 42,0 I el 40"
ro KONNeKTOpa ' p ; 9,0 45,0 21,0 1II5,0 52,3
5. [ AHUA
SaRKyTaGKOTO KOAAGKTOD 7,6 205,0 4 14,0 19,0 T160,0 21,0 400,0 5&5
roro no o6aacT® - :
ﬂﬂ:‘: o g B 3221.32 ';25%1;}0 40 6I2.0 #7190 678,0 21,0 1505,0 46,6
_ Eumumﬂimm Xa- I_?'I m;n 40 404,0 19,0 446,0 2I,0 TI064,0 950.0
 [lpumedaH s, QomTens ~ : ' : 360,0 21,0 898,0 52,5
y ofWes MIOWANp; SHAMEHATENb — MJOMANL PUCOBOAUECKMX XO3AMCTB, HEMOCPEA~

CTBEHHO MPUMHKADIWX K peKe.
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TOPHO-IPEHAXHOrO CTOKa CAMOTEHOM monanaer B KaHan llaBaT, & OCTahy,
Has uyacTh Gnarofiapa MiaHoBO-BHCOTHOMY NoNOKEHN KOJJIEKTOPHO-fpe-
HaxHO# ceTy nocTynaer B OPOCHTENbHY® ceTp. llyTém sabopa BOJH B
pemuMe pofonoTpe6aeHnA pHCOBLX NOCEROB M JVMKBMJAUMM MX Nepeiipe-
HUPOBAHHOCTH BOSMOXHO COKPATHUTDH pasMeps I'oJJOBHOTO pofi03alopa Ha
cymecTByOIMe IUIOWaM) NOCEBOB PHCE A0 1.5 km° (Ta6n.3).

AHANM3 COBPEMEHHOTO BHYTPMI'OLOBOTO pacnpefeneHua CTOKa KOi-
JIeKTOPHO-JPEHARHHX BOJ C 3EMeJb X7ONKOBOI0 KOMIUIeKca, KOTODHR B
COBDEMEHHEX YCJOBMAX COCTABIACT I,6-2,3 KM®, MOKA3WBaeT, UTO Mpu-
mepHo 40 % ero o6séma (640-900 WwiH.M2) MOXHO MCMONB30BATH HA Opo-
meHue puca. MuHepanua3alyA KOJIJIEK TOPHO~APEHaxXHOT0 CTOKa B 3TOT Me-
pvop, He npeptmaer 3,0 r/n. B aKCrEpMMEHTaNbHBX WUCCHEA0BAHAAX
Il.llepunosa Ha nerkux (mecuaHsXx) nouBax MypraGckoro 0asuce MpH Mo-
JMBe puca BOEOH ¢ MuHepaiuaaumed Ao 3_4 r/n yMmeHbmeHHe Ypoxa#Ho-
e puca cocrasuno I3 %, a Mpu MuHepanusalyy 5-6 r/n - 34,7 %

N0 CpaBHEHUD C KOHTPOJIBHHM BapHaHTOM / 3 /. llocne Hauana dasH Ky-
meHus JHOTYCTHM MNepexoj Ha KOJIJIeKTOPHO-ApEeHaxH e BOOH A Opome-
iua BHyTpWoasucHex mocesop puca (17,1 THC.T8). OTO JACT BO3MOX-
HOCTH COKDATATH PA3MEpH TOJIOBHOrO BOZO3a00pA peutioft 2o Ha 600-
700 MnH.M° NpM CHWKeHWM ypoxafiHocTd He Gonee ueM Ha 10-1I5 %.

VrasaHHaa TpaHchopMalMA UCMONB30BaHUA BOMHEX pecypcoB #
womruieke meporpuaTuit (3alop BOAH B pemMMe pogoTpetoBanuit celb-
cKOXO03ANCTBEHHHX KYJNBTYP W JNHKBUIAITAA nepempeHupoBaHHOCTH PUCO-
puX [0CeBoB) Ha (OHe CYmMEeCcTBYNHErc TEXHWUECKOTI'O yposHa ['MC mo-
3BOJIAT COKPATHTH PA3MEpH TOJNOBHOI'O Bojosabopa peuHo#t BoOH HA MO~
ceps puca B XopeaMckoft o6racTu Ko 0,6-0,9 kmM>/ron, uro Gyaer
crnocoGcTBOBATD MNOBLIICHHD BONOOGECTIEUEHHOCTH 3EMEeNnb XJIOMKOBOTO
KOMILUIEKCA . |

CIMCOK MCMONB30BAHHOK NMTEpaTypH

I. Wpenep B.F., Caoros B.®., Bacurper U.K. PacueTHue 3HaUYEHWA
OpOCHTENbHBX HOPM CeNbCKOXOB3ANCTBEHHEX KyJbTYD B Gacceftnax
pek Cwppape H Amypapey // TemKeHT: Cpefia3rHITPOBOAXIONOK

1970.—292 c.
2. PamazaHoB A.P., Caaros K., Matuypato? A. McnompaomsaHue Ape-

CrpouTenscTBO ¥ 2KC~
HaxHO-COPOCHHX BOA AAA upumEHnn.puna.f/ TPO
[TyaTalUMA PUCOBHX CHCTEM: M.: BACXHWI, 1984.-C.I43-149. .
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- 8. llepunos Jl. Vcnonb3oBaHue MUHEpPANM3OBAHHEX BOA H& opomeHne

cenbCKOX03ANCTBEHHEX KynbTyp MypraGekoro oasuca // Menuopa-
M OpOMAEMHX 3eMesb B TypkmMeHucTaHE. - Amxa6ep; TyprMeH-

HMHI‘HH. 1978.- C.52-56.
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1. [, MyxamepxaHOB » KaHIl . TeXH . Hay K
(HIMO CAHW/PU)

[[POTHO3 KAYECTBA OTKAUMBAEMHX JPEHAKHHX BOZ
[PY UCIMOJB30BAHMKM MX HA OPOWEHKE

llpn ucronp30BaHMM MHHEPANM30BAHHHX BOJ HA OpONEHWe 6ok~
moe 3HAaueHWe WMeeT MPOrHO3 I'uf; oreosnoro-MenMopaTvBHHX ycnosuht
OPOMAEMHX 3EMeNb: MBMEHEHUA COJEBOr'0 pexvMa MNOUBOI'PYHTOB, MH-
HEpaNW3alM¥ TPYHTOBHX, NpPEHaXHHX ¥ NON3EMHHX BOA.

B pANe OpONAGMHX DEeTHOHOB Y3GeRMCTaHa MCHONB3OBAHUE MAHE-
DAJM30BAHHHX IPEeHAXHHX BOXL, OTKaYABAeMHX CKBARKAHAMV BODTHRAIE -
HOr'O JpeHaxa, MOJydYano GOJBIOe pacmpocTpaHeHHe. OIHAKO BO3MOX-
HOCTH TAKOI'0 MCIONb30BAHHUA M3Yy4eHH HEeONOCTaATOWHO. He onpenesex
noTpebHu# Ha opomerue OGBEM OTHAUMBAEMHX BOJ| MpM OMNpeneneHHOR
MX MMHEpaNu3aIWMy IR TEX MNM MHEX TMMApPOTeoJIONMUYEecKUX M MOYBeH-
HO-MENUOPATHBHEX ycnopu#i. Heof6xomumo ycTaHOBWUTH OMHAMUKY MHHe-
panM3alMK caMMX OTKAUMBAEMHX OpeHaxHHX Bof, fopMMpyOmMXCA B 30-
HE LNMTEeNBHOrO KCMONB30BAHMA MMHEpanu3OBaHHHX BOA. Kpome Toro,
NpEeHaXHHE BOJH COCTEBJADT BMECTE C MOBEPXHOCTHHM CTOKOM BO3-
BpaTHNE BOOH, KOTOpHE OOHUHO COpacHBADTCA B PEUYHY©O CEeThb, 4YTO He-
PENRO NMDUBOAMT K 3HAUMTENBHHM M3MEHEHVAM MYHEpaNM2aalny pedHsX
BOA.

B pane pafioroB YabekucraHa cOpoC B peKM JpeHaxHHX BOgR, 23&-
IPASHEeHHEX AROXMMMKaTaMM ¥ YyHoOpeHusMM, NpHBEA NMOYTH K MOBCE-
MECTHOMY S&rpS3HEHWD NoBepxHocTHoro croxa / -I /.

B cBRE3¥ C 3TVM NPOTHO3 MWHEpPANMIAUMM ApEeHaxHOro CTOKAa He-
ofxomeM orng OGOCHOBEHMA MEp NO OXpaHe MNOBEpPXHOCTHHX BOM, WCMOAB-
ayeswX IR BOAOCHaOEEeHWA ¥ OPONEHWA, a TaKwe ANA OLeHKM X npH-
FORHOCTY ANA OPOEmEHHA.

B namwx mccremoBaHMAx Cuna MOCTEBJSHA 38jaua MporxHoaa co-
ASEOrQ peXMM2 NOYBOTPYHTOR, MMHEDENMZALMY PPYHTCBMX ¥ OTRAUMBAS~
X IpeHaNHNX BOA MDY ASWTEABHOM KCMOSbIOBAHUM MUHEDANU30BEHMIK
BOA.

Jrs pemesws NOCTABREHHMY 3aJ8Y HaMM O MCTONB3OBAHM TPY~
=i ¥ paspadorzz C.D.AsepeaHoBa (I978), H.H. C.B.Bacer”
esa, H.l.Kypemosa, B.C Capxacamna, M..mm K .H . Kemi8s




B.M.llecraxopa (I981), A.B.Juxosa (I967), P.K.Mxpamopa, M.A.fxy-
gopa (1982) w np.

B ocHOBY pacueTa MPOTHO3A YPOBHA I'DYHTOBHX BOA OwNO MPUHA-
70 pacueTHoe ypaeHeHve GanaHca rpyHTopux Bog C.®.ABepbAHoBa

/R [/

AWy, =®tg-D,+01-0

oTCHIA ﬂf? - F-P- 3
rae AWp - vaMeHeHue 38MACE BAATY IPYHTOBHX BOA;
¥, -~ (MIbTpaUMOHHHE MOTEpH M3 KaHaJOB BCEX MOPANKOB;
- - pesynbTHpYDPmas BOJooOMEeHa TPyHTOBHX BOJ C 30HOH
aspauy ;
Dp - ppeHax I'pyHTOBHX BOJ;
1-0 - mpuTOK M OTTOK TOASEMHHX BOA;
M - xoadduipeHT BOMOOTHAAUM NMOYBOI'PYHTOB.

[lporHOS COJEBOrO pexuMa MOYBOIPYHTOB, MMHEPATM3ALMH IPyH-=
T0BHX ¥ NPEHAXHHX OTKAUMBAEMHX BOJ MPOM3BOJMICA Mo IMAPOreoso=
ryueckoft cxeme, NMpUBENEHHOR Ha puc.I. I'maporeosornueckue ycuo-
BUfA ¥ HEKOTOpHe napaMeTpH, XapaKTepHae ALJA Gonpmeft wacTv lleHT-
pansHoft epraHu, AaHH B radn.l.

Jlisi MPOTHOSA COJEBOr0 PemyMa NOUBOPYHTOB 3OHM aapalMu uc-
[oNB30BAJACE METOJMKa, paspaloTaHHad P.K.Vkpamosem, M.A. flkyGo-
peM ¥ ap. / 3 /. llporHoa conesoro pexima OYBOI'PYHTOB OCHOBHBA=
eTcH Ha cosjepoM GanaHce 30HH adpalyy

Cs = Cy. +Cy+Cop
me Cf,C, - comepsanne coneft B 8oHe adpaipi B Hauane U B
KOHIe MEepuota; -
t Cg - pesynbTHPYIAR coneofMeHa Mexy SOHOR aspaiyu
# TPYHTOBEMY BOREMM.

[lpu MPOrHO3UPOBAHWH MMHEDPAJIM3ALMN JPEHANHEX BOLL, OTKaYH -
BAGMHX BEPTUKANBHEM JAPEHAKEM U3 pOI00CHIBHOTO BOJOHOCHONO IUIAC—
T&, NPUHATH cnenyoupe ycaosna M ponyuennsa. PaccMmoTper ciy-
uafl, XapaKTepHuA AR KoHEeuHoR SpeHHDOBAHHON TOMH TPYHTA HecTe-
nyemoft meppuropuu. [lapameTpH 7 (xoodiwument mnddysun), 1,
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Puc.I. Cxema K GanaHCOBOMY pacxony MEHEepaJH3aa
IpeHaxHOT'o CTOKA.

[ — NOKDOBHHE OTJIOXGHEA 3OHH aspamuu (HeHACHUOHHAA an?J;
- MOKDOBHHE OTJORSHUA PPyHTOBHX BOJ (HACHWEHHAA 30HA&);
3 — BONOHOCHHE TAACT;

4 - BOLOYHIOP;

5 - CHKBAXHHA BePTHKAIBHOTO IpeHaxa.

=



THRHME YONOBMA ¥ HEKOTOPHE MORA3ATENH
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(axTupHas nopucrocTs) ¥ U (ckopocTh uibTpALMY 0POCH TeNBHBX
pofl) - MOCTOAHHWE BeNWuMHu. [loUBOIPYHTH MomHOCTED Z  TNOACTH-
napTcA Gonee mMpoHWIAesMbM PPYHTOM [PH HepaBRHOMEePHOM HAYAIbHOM
38CONEHMM. B ApEHMpYEMOM BOJOHOCHOM MIACTE HauaJibHAA KOHLIeHT-
paiuma coneft Cp,, , B MONMBHOW MEPUOL TTPH olHOBpEMEeHHOM Jef-
CTBUMM CHCTEMATHUECKOIO ApeHaxa (OpMHpYeTCHA crTaumMoHapHHRl pexi
$unb TPALMOHHOI'O MOTOKA H conenepeHoca; CBepxy B IUIACT NOCTymaer
NoTOK ¢ paBHOMEPHO pacnpeneneHHoR Mo MJIomanH MHTEHCHBHOCTBL
Y 10> ,
n t 2

KOTOpHf, Mpofif NOKPOBHHE OTIOMEHMA (HeHaCHmMEeHHY® M HACHmMEHHYn
30HH) MMeeT OJMHAKOBYD MO MUIOmAay KOHLEHTpaump conef Cas i
OnpefeNnseMyn pacdueTaM BEpTHKAIBHOTO conenepeHoca MpH MoJIMBAax
¥ mpomuBrax / 4 /:

Cf# - CF + 5 (-Egp—‘ E’,}:

rne Cz , (3 - HauAnbHAR ¥ KOHeUHAR KOHUEHTPAUMA conef
H& BRXOJE W3 HACHMEHHO# 30HH I'PYHTOBBX
BOJ B BONOHOCHHH ruiacTt, r/n;

Cg - xoHuenTpauyA conefl WHJMIBTPALMOHHEX BOA,
NocTynaomux W3 30HH 83PALMM B 30HY HACH-
meHWs I'PYHTOBWX BOL, I'/1;

&l i Geapa3MepHas BeJNWUWHA, OMpelenduman WaMe-
Henve M auddysveHER npouecc KOHUEHTpaLMK

NOYBEHHOT'O pacTeOpa, ONMpefenAeTcA Mo ypas-
HerMo H.EpeHHepa

o= _ gpe exp [05(6-0,5T) Pe ] x

G, ~ (g
2, ulcosp;E+05Pe sinp € M The |
A EE: ] 7 z 7 o - |
L=! C»‘Ji *ﬂﬁpf‘)(#; +0,25Pe f-Pe) ? |
rae Pe - uucno [lexne, ana ycnosu#t ucenemyemolt TeppH-

Topuu NpuHATO Hamu pasHeM 0,08;

E= }{‘; X - Touka, B KOTOpO# ONMpefenseTcA KOoHLeHTpamrd
conefl;
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Z - MOmMHOCTb IIACTA; MO JAHHEM I'MAporeosoruyec-
KUX uccnenosanuil npuHaATa pasHo#t 20 M. B pac-

yeTax rnpMHuMaeTCcA MOMHOCTE HachmeHHO# 30HH

Z=Z% - h 3 +h - ypoBeHp I'DyHTOBHX BOA.
B pacuerax npuHATO X = £ , OTKyja

=3, e
g= Xy

T - penvuMHa, ONpelenAomas HOTK MOPOBHX OGBEMOB,
NPOMYCKaDMAX OPOCHUTENBHYD WM MPOMHBHYD BOLY
yepe3 ciofl rpyHTa BHCOTOR X

3

T = Ut
m,- X
3neck /7, - aKTUBHAA MOPUCTOCTH IPYHTA, INA pacyeTa MPHHATO
W =0,1I3;
Al; - KODHW TDAHCIGRISHTHOro ypaBHeHus (TalynMpoBaN B

pyxosopcteax) / 6 /.

CHM3y nocTynaeT MOTOK 3a CUeT HATMOPHOTO MMTAHHA, COOKY -
NPUTOK MOJSEMHEX BOJ C BHIEpACNONOKeHHHX 3eMeab C MWHTEHCHBHO -
eTHD COOTBETCTBEHHO &, ¥ Wy ¥ xorueHTpaimett cone#t Gy # Cs .

JinA KOHUEHTpalMK cojied B aneMenTe MIACTE eJMHMUHOR mioma-
a¢ noxyumm GanaHcoBOe YPABHEHME

dCo,
dt

]

@, Cu *+ W, Cy + Wy Cr—(Wat Wyt W) Cop = M2

rme M w Z - axTWBHAA MOPACTOCTE, npunaras pasHot 0,15, u
MOEHOCTb MIAcTa, papHaR 80 u.

Coau, nocTynuemHe B BOAOHOCHHH muacT CBEPXY ( Cz ), cHuzy
(Cy) ® cboxy ( (g ) cuemuBapTCH, cocTapnfA NpPeRerbHyD KOHIEHT-
paim cmemmsarua C i y

= &Jﬂﬁg*ﬁ-’ncn*ﬁ}l' J .
W,y + Wt Wy ]

lipu a7ToM ypepHenKe, OMMCHBEUHSS aueHeHyue KOHIEHTpal# coneR

ApesaxHux BOJ, EMeeT Bl -6t
. : C%.-_ C-j-(fm"’cf)*e 3
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roe 6=mﬂ+£“iﬁ+md—;
fm L

f. - KOJMYECTRO CYTOK B MECHLE.

B 0CHOBY NMPOTHOSHEX PACUETOB SajomeHH (QaKTHUECKUE napa-
METPH BOJQHHX 0anaHCOB SOHH aspauu M IPYHTOBLHX BOL, MHHEDATH-
3AIMY TPYHTOBHX ¥ HANODHEX BOJ; PASNMYHHE BAPUAHTH COLCPRAHMA
coneft B mouse (0,6; 1,0; 2,0 %) u wmuHepanusalyi OPOCHTEJIBHEX
sox (0,8; I,5; 2,0; 3,0; 5,0 r/n). Pexum opomeHusa ¥ [pyrue yc-
JOBUA OIAM3KY K cymecTsyomuM. HauanbHada MHHEpanu3auyvA MOMSEMHEX
BOL, MOCTyNawmux B KanTupyemu#t mmacr, MNocToAHHA, B 30HEe Heray-
GOKOT'0 3&a)eraHus ¥ PYCJOBOr0 BHKAMHWBAHWA I'PYHTOBBX BOJ OHa CO-
crapnger 0,558 r/n; B 30He HersyGoOKOrO 3aieraHds IPYHTOBHX BOA
1,32; B 30He HernyGOKOrO 3&JE€raHWd BHCOKOMHMHEPANH30BAHHHX I'PyH-
TOBHX Boj (LeNKHHEE ¥ HOBOOpouaeMwe 3ewm) - 2,5 r/i.

PacueTn, pemonHeHHwe Ha OBMEC I035 3a 40-netHufi mepuop,no-
KASHBAKT, YUTO B 30HE HerryOOKOTrQ SaieraHWd M pyclaOoBOT'O BHENHHH-
BAHMA PPYHTOBHEX BOJ MHHEpDAJM3ALMA MOJ3EMHHX BOJ M 3aBMCHMOCTH
0T CcONEepXAHMA CONell B OpOCHTENbHHX Bojax ypeauunBaeTcAa Ha 0,2-
0,8 r/n Ha cnaGo- ¥ CPefHesacoNeHHMX 3emnsx u Ha 0,6-1,2 n/n -
Ha cuabHOosaconeHHmx (Taén.2).

B soHe HernyOokoro saneradHufd I'PYHTOBHX BOJ HaGnppaeTcs
pEe2Koe YBEeIHUeHWe MMHEDAaNMIaIMM MOoN3eMHbX BOJ B MEpBHE YeTHpe
roga - Ha 0,3-0,6 /1 Ha crafo- ¥ cpefHEes3aCONEeHHHX 3JEMIAX W Ha
1,2 v/n - Ha cunbHO3&coNeHHbX. llpM MCNONbSOBAHMM MPECHHX OpOCH-
TesbHEX B0JS ¢ MMHepanusaumei no 1,0 r/a no mcTeueHuu 4-5 ner
Hatiopaercs cratuiM3aluA MUHepanMaauuu nopgsemHex sox: I,6-1,9
r/n Ha ciabo- ¥ CpenHe3acoNeHHHX semasx u 2,5 r/;n - Ha cuabHO-
saconeHHEx (puc.2).

[lp ucnonbaoBaHuyu MuHepannsoparHsx (or 1,5 mo 5,0 r/x)
OpPOCHTEJIBHEX BOA, mocie 4-D-JIeTHET0 YB&IMUEHUA HaGppaeTcs Mo-
cTeneHHoe BO3pacTaHke MMHEpaJK3al¥ NOASEeMHLX BOJ M Tem GHCT-
pee, ueM BhIE MUHEPANW3ALMA OPOCKATENbHHX. B 30He BHCOKOMMHEPA-
IUSOBAHHHX I'PYHTOBHX BOS MMHEDATMSALMA MOAIEMHEX BOX noapepxeHa
peskoMy yBEI#uEHWO B MEpBHe [Ba-TPU rofia B Havane OpoweHMs, He-
aapMCHMO OT MitHepaiysauuu opocurenshux Bop (ka 1,0-2,0 r/a wa
CpeaHe3aCcoNEHHHX 3eMIAX ¥ Ha 5-5,5 r/x - Ha curbHOSE oneHH: )

B nociefypmié TOfs, NpPH OPONeHWH MPECHM BORAMM ¥ BORAMI

: '-fr-n.-?i%ﬂ
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HaMeHeHWe MUHEpPATU3ALMK OTHAWARA

OT MUHEDENMSALY OPOCHTENIBHEX BOA

Taénuua £

eME MOO38MHEX EQOQL B J8EM CHMOCTH
MpM OAMTENBHOM 3X MCMOAbI0BA-

HUM HE OpOLEHME B Da3iM

UHEX CHAD

oreonoro-m

llepTpansHoft fepratu

eNMOPATUBHEX YCJIOBHAX

I'mpgporeonoruyecKas

|Pan GopMMpoBaHKA l_,H__._________jgcgaﬁaug_ggmmazggljé__________‘____ O ]
30HA | nof3eMHEX BOO, ! 0.6 1.0 50

l 1 3 . e ot ey e ————

i ! _MMHEpPENUSaLKH OpoCHTenbHEX BOm, T/A______ i
: 10,6 1,5 2,03,05,0 0.8 1,5 2,03,05,0 10,81,520 3,0 50
Heraytoxoe saneraHie [lepeuf 0.80,9 1,0 1.2 1.6 0,9 00T 1 1.3 1.6 I,1 L2 Eq3 138 1.8
¥ pyclopoe BHKIMHM- Bropoft 1.0 1,3 I,41,7 24 1,21,41,61,92,5 1,7 1,9 2,0 2,4 2,9
paHMe TPYHTOBRX BOJ Tpetuit 1316 I,82,23,2 1,5 1,8 2,1 2,5 3,4 o225 2,7 3,2 4,1
HernyGoxoe sanera- [epeuft 1.8 1,9 2,124 2,9 1,9 2,2 2,3 2,6 3,2 242,628 3,1 3,6
H#e TPYHTOBHX BOJ Bropoft 2006 2,63,44,5 2,62,93,2 3748 3,563,941 48 B2
BrCOKOMMHEPAINS0BRH= [lepeuft 3,6 4,4 4,4 5,0 6,0 3,3 4,4 4,4 5,1 6,2 4,44,64,8 B2 8.3
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: r/n, MUHEpaTHIAalA nofaeMHEX BOA cTa-
GunuanpyeTc, 4 3aTeM ee SHaueHua ymeHbmeoTca. IIpu G030 BAHUHN
Ha opomeHne BHCOKOMMHEPATMHA0BAHHHX OPOCATENbHEX BOA = or 3,0 no

5,0 p/n - HaGmopaeTcd MOCTOAHHHM POCT MUHEpasu3aliu [10/13 EMHBIX

pop, ¥ JHAUE HA CHTBHOBACONEHHEX MOUBAX MCIOJb30BAHAC aTUX BOJ,
NpUBOIMT CHaYaJA (p TeUeHM® 2-3 N6T) K PO3KOMY YBOIIGHED MUHE-

maaI@E HON3eMHEEX BOL, & 3aTeM K 66 CHaly.
B pesynsTaTe MPOTHOSHEX pacueToB yCTaHOBIEHO, yTO B yClo-

BUSD depraxckoi AONVHH B pailoHax C onHocaofiHEM CTPOEHUEM BOJOO-
MOCHEX TOPU3OHTOB IPYyHTOBHX M MON3eMHEX BOJ, ‘OPONEHUE HeoOX0AMMO
OWSEOMMTH TONBKO MPECHEMM BOMAMIA. B amofi 30HE BOSGMORHO WCMOJb=

c wuHepanuaalven 1,5-2,0

he
1
.

":r.-

‘30BaHie OTHAUABAEMBX MOM3EMHEX pop, MuHepaymaauus ~ KOTOPEX

‘ge mpessmaer 0,5-0,8 r/n. B Qepraxckoft AOMMHE X aroft 30HE
mHTeHCHBHOR

oTHOCMTCH BCA NpeAropHas @acTd © ecTecTBEHHOR

IpEHUPOBAHHOCTBI NOYBOTPYHTOB.
B cnyuase 38CONEHUA BEpPXHETO

}53 gRHOCAOHHOTO CTpOEHHA BOJOHOCHEX POPM30
TIOPHED pof) Heobxomuma nmpenpapuTeNbHas MPOMHBKE OpOAEMEX 3e-
Mejb C MHTEHCHBHEM oTGOPOM yHEMIb TPALMOHHEX BOJ, cKPpaxMHaMA BEp-
I [eMb® MCKIUUEHNS 3aCconeHuA BOJOHOCHOTO TO-

auEanpHOro gpeHaxa C
raTe MPOMHBHEX MONMBOE.

MaOHTA TONSEMHEX BOJ B pesyib
BOJL [OBLIEHHO! MAHEPANH3aLMA
son 0,5-0,6 r/n

cnos nousorpyHrop (B TO# K& 30=
HTOE I'PYHTOBBX ¥ Ha-

" {lcnonp30BaHAe Ha OpOmeHue
(Gonee 1,5 r/n) mpH MMHEDATMGaLIMY [10A13EMHEX

pEHO NMmb Ha seMnfx C

) AN
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. Mupszaes C.U., Baimer X.B. Padpepxe ¥
' pux BOJ, /LA OPOWEHHA. _ Tamment, 1977. A
: c.5. Boppba C sacOneHKeM OpomacyEx semens. — M.
Unn rm- _ 288 c. ¥
_ Mxpason P.K., fiKyGoB M.A. u gp. K eommpocy METORMKY TPOTHO-




Npu GNMSKOM X SANEPaHWM HA KDYTIHEX ODOMAEMEX MACCHBAX //
cﬁi“}lﬂu}liml If cpﬂ.ﬂ.ﬂm.m prHI'!.I:[HH. -~ ImEn - MII%"!—
C.3-9.

4, Bepurus H.H. MeTogs nporHosa coneBoro pexuMa PYHTOBHX
“nn i “-: HQJIU'E. Igﬁn -3% Ce
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_M.ﬁ.ﬂﬂyﬁna, KaHn . TeXH.HAYK

: (Yarunposomxoa)
f
_ / [IPOTHO3 BOAMOKHOCTH MCIIONB30BAHUSA
CIAROMIH EPATIV30BAHHHX JIPEHANHO-CEPOCHHX BOJ JJif
WAl TIECUAHHX W CYTIECUAHHX 3EMENL LEHTPAJEHOR
GEPTAHH

. [ipoAuBHO pexvM OpOmEeHWs JOoNKeH OuTh AudepeHIMpoBaHHEM B
OT MOYBEHHO-MENMOPATHBHEX ycnosu#t ofmexTta. [loaromy
sapHOl 3amauelt MpY MCMONL30OBAHWM HA OPOWEHHE NPEeHEXHHX BOJ, AB-
seTcA NOJIEPRaHKe ONTUMANBHOTO BOJHO-CONEBOrO PEMMA ¥ Dery-
el MO'BEHHEX ¥ MEJMODATHBHHX MDOLECCOB WHASHEDH:MYM MpHeMa-
.. Ho6xommmocTh pemerus Takoll aajawy cospena ¥ A BHOBb OC=
enix semens lienTpanpHo#t Depraru, rie uacTb GOpMUDYEMOTO CTOKA
? LaveTcs INA OpomeHus 6e3 HaywuHOro 060CHOBAHMA.
£ 1978 mno 1986 TON TNPOBOSMIMCE MCCHEOBAHAA MO YCTAHOBASHMD
‘ IAWTENBHOTO MCMONb30BAHUA MUHEPAJMB0BAHHEX BOJ Ha nou-
Hi0-METHODATHBHRE NDOLIECCH Ha JBYX OMHTHO-NDOV3BOACTBEHHEX
wewex (OIY). Ha mepsoM ywacrxe miomeusp 102 ra momuB mpo-
v MoOBOmAIH TpeHsxHoR Bomol ¢ wunepamsamelt 2,0 - 4,4 r/1,
*1  yuscTxe (RORTDONBHOM) Iomansn II7 ra - pewso? BogoR #
::H-J-___-n,-:_li-.'.::- u,ﬁ - 0,9 Ffﬂ- OcHoBHASRA BW w
B L e e o% 0,01 0,003 s

=10
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‘GoranHwe B CAHMMPY P.B.Casenseso#t (1978). [pu oroM ywiTeBanmcs
3aKOHOMEPHOCTH (PAKTHYECKHX MENHMOPATHBHHX PEXMMOB W IMIPOXUMM-
UeCKHe NapaMeTpH, YCTAHOBJEHHHE MO pesyNbTATaM ONETHED NMPOMMBOK
Ha OIY Hopmamu 2000, 4000 u 6000 m%/ra. lna ONMpefeneHna 3THX
NapaMeTpoB WCNONb3OBANHCH, MOMWMO JAHHHX NPOMEBOK, O8HHHE Ccone-
BHX CBEMOK [0 M MOCNE BEreTalHMOHHWX MOJNMBOB, & TaKKe MATEpHANN
T.Y.Bermyparora (I985) no npoMupkaM. OnpenesneHMe TMOPOXHMHUECKux
napaMeTpoB M MPOTHO3HWE pacyeTs BemosnHern Ha' OBM BOCH-4M,

Ina suGpaHHON Moflenu nporHosa onMpefeneHH CAEeNyniMe I'MIpo-
XMMHueckue napamerpy (Tadn,I): o¢ - rHEPOXMMMYECKWA napauerp
copOumumM, xapaxrepusyomui "ckopocTs" ofMeHA cCONAMM MEXLY Henop-
BixHOR (cremeT rpynTa) M momeuxHo# (nmopoBo#t pacTsop) dasamm.
3TOT napaMeTp BKINUAET Takxe (MIbLTPALMOHHWE CBOMCTBA TI'PYHTA;

// - TMOPOXMMMYECKHME NapaMeTp NepeMenMBAHMA, ONpefensomwi
"CKOpoCTh" BHDABHWBAHHA KOHLEHTDAUMM B CKBOSHEX MOpax nocne me-
pexona coneft ua HenogeuxHO# dasw B noneuxHyw. B Hero sxmpueHa
" (MIbTDAIMOHHER XapaKTepHCTHKA IPyHTE; A4 - AKTHBHAR TOpHe-
TOCTb M ApYrde napaMeTpu, BXONANME B MATEMATUUECKYD Monens,
OnMCHBALNOME NPOLIECC MMIDALMK conell NPy OpomeHWM: R, - rugpo-
XHMMUECKHRA napaMeTp, XaparTepusyomuil AMcnepcHoHHNE CBOWCTRA nar-
Ho#l nopucToft cpemu. OH wMcneHHo crpenenfeT fopMmy uexomHo# um'm—
BOM 3NDDH 30HM 23pammu.




@9

MHOrONETHHE ONHTHHE NAHHNE NOKA3HBANT, YTO B NEPHON BeTeTa-
gt npit opockTensHoR Hopme (nosus mpecHoft nosepxHocTHOR BOmOft)
8100-6900 u”/ra (B cpemHem 6500 M%/ra) u BHTIAJIEHUHM OCAIKOB 10
800-1200 M”/ra peryiuposanue YPOBHA IDYHTOBHX BOA B Npefenax
[,5-2,0 M ofecneumBaeT craunbHuM conepolt PexHM MOoYs Ha ompec-

MX SeMNAX. HenonbaopaHue xe Ha OpomeHWe NpeHaxHHNX BOJ ¢ pas-

GHOR MMHEPATMIALMER MO OCEHM MPHBOIMT K HAKOMIEHUD conefl B
JOUBOIPYHTAX 30HN A3PALMK.
| [lepen HaMM CTOANA 38fAuE yeTaHOBMTE MyTéM MPOBENEHUA MpPOT-
HOSHHX PACYETOR HEOOXOMMMEE HODMH BOMH, HCKIDYaKnmUe Mmpouece pe-
ETaBpauMy conefl B 30He aspaumm,
Mw nmpopesi TPH BAPHAHTA DaCUETOB NMpU MPOMHEKE BOJOR ¢ pasHo#
erenetbo MuHepanusammk (I, 3, 5 r/n), npw saconemum nour o XNOpYy
or 0,009 go 0,0I2 % » ypomHe rpyHToBMX BOR 1,5-2,0 u. Haxguit Ba-
PUBNT BRIKUAN 1184 NOABEPHAHTE PACTPENENEHUS MUHEDANHIALAH [0 Me—
CALAM, B TOM WHCAE M MPOMASKTHUESCKMH NOmMs & mapre. B nogpapm-

e Ia npofsnaxTuvueckuit noaue B ME&pTE W B nepepolt nomosuHe Bere-
BELOHHOID CesoHAa MPOBORMNCH npecHoR momoft ( A= 0,5 r/n), a
0 BTOPOR nonoBiHe BOROR ¢ MmnepamusameR I r/nx. Bo BTopoM nom-
apiante 16 npodwaakTHueCKRR NOIME B anpene OCYMecTBAANCH mpec—
PR somoft ( 7, = 0,5 r/n), a sce pereTarmonHue - BOZOH ¢ MMHe-
Sansaueel 1,0 /. Avarorduiye BADHAHTN NPOBOMATHCH ANS CIYGEEB
OILIOBANNS BOMN C MMHepatudammeR flgp = 3 m 5 r/x (refn.2).

Hax supHo ws pacweros (ratn.3), ms NOZREDXAHMS SANEHHOTO i.g
"BOTO pemiMa no #oHY Xxzopa or 0,008 a0 0,012 £ s sap HTEX
A

el

=

s B
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TaGavna o

BapuaxTy pacnpefeneHMA MMHEDanM30BAHHEX BOR

[0 MecAlaM
Munepanyza-! ot
I8 BOmm, ! _
r/a IIn 1 o tIy 1 y tyriyln !yl IXLxm
e
MuHepanusanus noAMBHOR BOAH, I/J
I & 0 0,5 0 0,5 0,5 1 I I 0
6 g 95 8 I I /| I I 0
3 e 0,5 0 050 08 B LR
6 0. 30,5 i3 3 3 3 3 0
D a 0 0,5 0 0,9 0,0 D 5 o 0
6 0 05,0 5 5 S - 0

TaGamoga 3
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Twmaugwé NOBHNEHUA npeHMporaHHocTv TeppuTopuu. CremoBaTenbHo,
HE-FL::CDGIEE.,-.!-.:.-"J'-E_L_Z-l.".“;"ﬁj UCNONB20BAHUER BOIH C Toft unu MHON HHHEFEJTHE-E-'
qefl flofRHE DEMATLCA HA OCHOBe TEeXHHWKO-IKOHOMWYECKMX PACUETOB.

TexHUKO-OKOHOMUUECKOE 0GOCHOBAHME BOIMOKHOCTH
ACMONbIOBAHUA MUHEPANMIOBAHHEX BOJ HA OPOIIEHHE

Da A [ '|'H!'"|"'|_.|

PacueTs 3KOHOMAUECKON o{EeKTHBHOCTH NMpOBONMIMCE HNA yua-
orxe. nuomgne 101,8 ra wa cayua#t 75 %-xo#t BomooGecneueHHOCTH
4CTOUHKKOB OpOmeHKHA (nmpecHo# pewxol momo#t), kKorme MMHEpANM30-
paHHHE BOJH WCMONb3YWTCA A NOKPHTHA AeduuuTa npecHod BODH,
g0 MPUBOJUT K YBEJWUEHHMI0 HOpMH Bogjomojaux ot 2I27 mo 3963
w3/ra B 3&4BMCHMMOCTH OT MMHEpANM3ALMM IpPeHaRHWX BOJ A1A Mopmep-
yaHUA CYWECTBYWOUEr0 CONEBOI'0 pemyMa MOYB 30HH aspauuu. PacueT
o BCH 33.2.2.03.86. ([lpeHax Ha opomaemx 3ewmnsx. Hopus mpoex-
mposakua, 1987) nokaswBaoT, UTO IR MOANEPRAHUA YPOBHA IPyHTO-
sux BOL B MDeJeJax 2 M Ipj MUHepasmMsaluMn BOIM I I/J yISJEHYD
NpO TAKEHHOCTh IPEHAXHHX CUCTEM HEoOGXOAMMO yBennuuTh H0 44,9
wra, wii Ha 0,4 M/ra npoTHs cymecTBywome# 44,0 m/ra; npu

Myp=3 r/n - po 46,1 m/ra, umv He 1,6 M/ra; npu 7= r/n
1o 47,1 m/ra, uiu Ha 2,6 m/ra. llpn 5TOM EOMONHATENBHHE 3aTPATH
Ha yBelMuEHME MOWHOCTH IOPU3OHTAIBHOTO APEHARA B 3aBMCMMOCTA oT
CTENeHy MUHepaiu3alu MONWBHOW BOJW COCTABAT cooTeercTBeHHO 7,03
25,6; 41,3 py6/ra. ‘

lia pacueTa ONTHUMANBHOTO BapUaHTa axoHoMMuecKol adpexTHB-

HOCTH C yyeTOM CTeneHW MWHEepanu3aLi rnonvBHOR BOAM MPUHATH CAS=
Lyonse NMOKalaTenu:

paxTMuecKas CpefHAR ypoxaRHOCTb xJ0nKa-cupua Ha OMNBTHO -
NpOMaBOACTREHHEX yuacTKax - 26 u/ra;

DEAUaALMOHHAA LIeHa XI0NKa-CHpua = 64 pyo/u;

o ofopoTa XJonKa-cHpla = 41 py6/u;
NoNA Hanora P S LA Sy ae s 2

ypoxafiHoCTh XNONK&= B0~
HOBjieHa no rpafuKam 38BHCMMOCTH y‘p?I:B.H mﬂnu?;;ﬂi !;T HOPM
K el
Aono e A.YemaHopa ¥ P.H.[laperdiK,
ﬂ&ﬂﬂ (.II.E-HHH Te Hﬂ.ﬂﬂﬂbannm Hﬂ_pmmama MW=

CHUKeHUe ypomad B pesyJpTa e
: HHBIX eneHo Mo JaHHM A.YCMBHOBA Z¥8€ Ty
FIRTSORATEL AP HaxonIeHH:X conefl B soHe

POMHBHHE HOPME JJIA JIUK _ _ PO S, o
83DALUY B KOHLE MANOBOAHEX JET namem; [1.;:? q.mmna-.nﬁpaﬁamﬁ el
GHanu3a jpaHHHX aBTopa Mo MpOMBIBKAM Ha UVl ot

-
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CTOMMOCTE NpofUNaKTUUYECKUX MNOJHEOB H [TPOMWBOK MPHHATA Mno
"TYNOBLEM MEePCNeKTUBHEM TEeXHONOTMUECKWM KapTaM [0 MpOoHSBOACTRY
xionka-cupua Ha 1976-1980 rr. B YaGexcko# CCP" (TamkeHr, 1976),
OHa CKranNBAETCA M3 CTOMMOCTH BAMACHHX M npodunaK THUECKKX MNONU-
BOB ro Gopoazam Hopmo# axomo 2000 u’/ra, pannﬂg 11,28 py6/ra u
CTOMMOCTH MpoMuBHOro mosupa Hopmo# 3000-4000 M /ra Opy OmHOpa-
aoeoft nopawe pasHo#t 12,75 py6/ra. PeayibTaTh pacueToB NDUBENEHN

B Tabn.4.
JlaHHue Tabn.4 noxkasWBaRT, uTO akoHomMuueckuit adderT MomHo

NONYWATH, MCMONb3YA A MONMBA KOJJIEKTOPHO-APEHE&XHHE BOAH C

MuHepanvaanued ao 3 r/n, HECMOTpPA HA SATPATH MO YBENUUEHWD Hpe-

HupopasHocT# Teppuropuu OIY. OkoHommuecku# 2gPEKT C KARHOro ra
IpH 3TOM COCTABHT 5,9 pyd/ra, a npm nosupe BOXok /,, = I r/a - 59,2

py6/ra. 3 _
lNonue ppeHaxHo# Bomo# Ay, = S r/n HAHOCHT ymepl, MO3TOMy

fes pasGaBleHWA MCIONL3OBATL €€ HA MMOJMBH HE PEKOMEHIYeTCH.

TexHMKO-3KOHOMKHUYECKoe 000CHOBAHME BO3SMOXKHOCTH HCHONB-

30BAHHA MUHEpaTMSOBAHHEX BOJ JJIA OpomeHMA 99 THC.ra
semens lleHTpansHo#t @epraHu B MaJIOBOOHHE TI'OJAH

E llenTpansHo# wactv QepraHckoit obracTy muomanb 3eMenb, e
MOKHO WCTIONB30BATh MUHEPANU3OBAHHHE BOJH [ OPONMEHHR CEeNbCKO-
X03AMCTBEHHNX KynbTyp, COCTARJAOT OKoso 95 Twe.ra. PacueTw Bu-
NoNHEHN [JIA MANOBOAHOTO rofia npu 75 %-Hoft BofoOGecneueHHOCTH
npecHof peuol#l BOJOM M MOKPHTMA 3TOr0 JefuuMTA 3a CUET WCMOJNb-
30BAHMA HA OPOWEHWE APEHAaXHHX BOJ C pasnuuHof MuHepamusaumed
Ha BCEM MAacCHBe. ey, N o

Hexopywe ycnoBMA BAA pacdera: HoJ
BOOOOpOTE COCTABNAET, K&K ¥ Ha OMKTE
69 %, OCTanbt bTYP — -ﬁ :

DACCMATDH
5 e . o

ik

=00 I X L) S

E v .:.|._.;_
g e E




Tadédnwvwna 4

 TexHuko-oXOHOMMUECKME TOKasaTeny S(HHEeKTUBHOCTH MCNONb3OBAHKA
' MUHEpPANKM30BAHHEX BOJN, He npumepe OILY

kynHaa crou- |Cymmapewe aaTtpata  !CymmapHu#t romo-

CTh JONONHUTENb~- ! ¥ Ha s IBOf 3KoHOMMYEC-

HOW_OpOomy kUMK, pyos. E |xufl ofbext c Bu-
= e CSE00D B VBB | UeTOM 3aTpaTr Ha

%m }na.nu cenhf[m nonu- APEHax, pyC/ra

| CKOX03AR- | BH B OCEH;

| CTBEHHHX :gﬁ-amumﬂi
JIbTYp Ka3,nepuon

£6

56I,5  1299,2 2636 59,2
.9 408,0 2013,2 2636 5,9
9%,6 2,8 | PAR0,6 2636 | ymep6
5 ' (=37,5)
9 ‘



Tad6nunona S

i mﬂnuu 0- IC a 38TDaTH, | CymmapHufl romo-
;:_npnngﬁﬁﬁ# ! [ PE?Ey i ;BDE aggﬂnunqec—
o¥y0 KH KT,

{aaﬂnpf;-nnga -;;;;;;-_; pyo/ra
!nnn e/x NMONMBH B |
M3, ncenue-auu—
1212 2715.,5 : 73,96
1879 2719,5 13,6
2209 2719,5 ymep6
303,09 678,8 6,3
469,68 678,8 16,2

LI
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llpy 5TOM B KAUECTBE paCYeTHuX (PUHATH OBA BapHaHTAa:

I. MMHEpanv30BaHHNE BONN MCHONBLIYHTCH TONBKO Ha 25 % se-
melb OpowaeMoRt Teppuropun (95 mwe.ra), v.e. Ha riomaau 23,75
THC.T'8 0€3 CMECH C MOBepXHOcTHOK. Ha ocmanbHOM GACTH MACCHBA -
7 % nnomamy (71,25 Thc.ra) nosup Benstos

TONbKO NpecHo# BoJoOH
co 100 %-Ho#t BopooGecneueHHOCTED.

PesysibTaTH pacueTa TEXHUKO-dKOHOMUYECKOM adder THBHO CTH
(Tafn.5) mOXa3WBANT, UTO B OGOMX BAPMAHTAX MCMONb3OBAHHE BOS
¢ miHepanusauyelt 1 v 3 r/n HauGonee adexTusHo. B ﬂepmu BApU-
aHTe rofioBofl sxoHOMMuecku#t addexT cocrasun: mnpu flgp =1 n/a -
73,9 py6/ra, mpn g = 3 r/n - 13,6 py6/ra. Bo BTGPDH BapHaHTe
npu 7= 1 v/n - 56,3 py6/ra, a mpn /73, =3 r/n - 16,2 py6/ra.
lenonbsoBaTk BOJY C MuUHepanusaumelt Gonee 5 r/n1 He pexoMeHmyeT-
cA. .

OrMeTuM, YUTO B MPOIrHO3HHX pacueTax He YUMTHEAIMCH CJAORHO-
CTM OpraHu3alMM W NpoBeleHUs OTAeNbHHX MOJMBOB MMHEpanuaoBaH-
Ho¥t Bogmo# Ha Bcell mmomenu (95 THC.ra) paccMATPHBAEMOrO MACCHBA.
C yuerom atoro daxTa, OUEBHMAHO, BTOpO# BapWaHT OKaxeTCA Haubo-
nee afder TUBHLM .

Takum o6pasoM, PesyNbTaTH NPOTHOSHHX PACYETOB NOKA3HBADT
BOZMOXHOCTL ¥ 2thexTHBHOCTE MCNOJNb30BAHWA B MAJOBOIHHE I'OAH
IPEHAaXHEX BOJ ¢ MuHepaiusauuedt mo 3 r/n Kak Ha orpasnueHHof
omeny, TAak ¥ Ha GONbION TEPPUTOPUM, HAXe C YHETOM NOBHMESHHEX
aaTpaT ma npeHax. Ilpu 2TOM OGA3ATENBHuM ABJAAETCA MOMASPRAHHE
[POMHBHOTO pEemKMA OpOmEHHA C perynupoBaHueM BOJHO-COAEBOTO pPe=
XMMA B NONyCTHMHX Mpejenax, & ypoBHA PPYHTOBBX BOO, B NMpenenax
1,5-2,0 M. UcnonpsopaTe Xe ApEHEXHHE BOJIM C MuHepamsauneR

CrMCOK MCMONbA0BAHHOM MMTEPAaTyPH

I. Bewmyparop T.Y. OddexTHBHOCTD MPOMBBOK mnmm m 5
MAHEpATMBOBaHHON BOJOR B YCHIOBMAX @!@l‘m | | .
C6. Hayun. Tp,/ Cpepreas. HHH

2, Gan!.'lthna P.B., Benoyco® U.l.. flxyGo® I-]!l-
TMBHX MepompuaTMR A yoromu cenepHoR SO AHAEEE - GO
KOTOpMe BOMpOCH MeHOopaukH 88CONSHHEX amli )
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napeu. - Hykye: KapakannakucTaH, 1979. - C.179-209.

3. Yemauos A.Y., [lapesumk P.H. PykoBoacTBO MO MCIONB3OBAHUD [pe~
HaXHLX BOJ Ha OpOmeHWe CenbcKoX03AACTBEeHHEX KyJIBTYP ¥ Mpo-
MWBKM 38CONEHHHX 3€eMeNb. — TallKeHT: CAHiMPH, - IS62. - 70 e,




Q7

U.B.Pysues, xaHj.TexH.Hayx
(HII0 CAHMWPH)

WCIIOJIb30BAHVE BUOIUIATO JUIA OMMCTHM KOJUIEKTOPHO-
JAPEHAKHHX BOZL OT ATPOXVMMKATOB W JIPYTUX 3AIPH3-

HAIMX BHIFCTB

MHTeHCHIMRAIMA MPOMMILIOHHOTO NMPOMSBOJCTBA, XHMASALMA CENb-
cKoro xo3aaficTea ¥ OnTa noAed BROGMT B OMATHUECKHE KDYroBopoT
NPHPOAH GOJNbIME KONMUECTBA COeUMHEHWN ¢ TORCHYeCKMM cBoficTEaMM,
MHOTME ¥3 KOTODHX MOMATANT B BOAOEMH C MDOMMINEHHEMH, GNTOBM
CTOUHHMM BOZAMM M CTOKAMH C CEJbCKOXO3ANCTBEHHHX ¥ JNECHHX yrogmi.

MurencueHoe pasmuTue opomernA B CpemHeft Asum CONpoBORNANOCE
POCTOM MMHEpANTHM3ALMM M SBIDASHEHMEM DEYHHX BOJ S8 CHET BO3BpaT-
HHX CTOKOB ¢ CEIbCROXOSAHCTREHHEX Yrognfi, couepmANMX DACTEOPS&H-
HHE CONH, MWHODANBHHE® YHOOPeHHRE M MeCTHIMIN. )

Mo paxvmm CAHWMPH, w3 ofmero oGhéma BOSBPATHHX BOS dml-
HA ApANBCKOT'O MOPA 31-32 xM° 06paTHO B peRH cﬁmﬂm I'?-IB
m: oxono 11-I2 mu® B cTeon p.Auysapsu u 7-8 mu® - p.Cupnapsi.
li3-38 MHOTOKDATHOIO MCTIONb30BAHWA BOSBPATHEX BOJ, OCMHA nﬂlpﬁl
BOJHEX pEeCypcoOB BO3pacTaeT, HO BMECTE C TEM HAHOCHTCR (

Ha x03AACTBY B CBASH C YXYHueH:eM i e
mamf mupamaum COCTOAHMA 3EMeNb B}llﬁ mq Fﬂm 2R o
Kpamexuem puOHOR WMETH mmq 5ol ," O ; ' qu,. .
3EMHEX JIWHS MpEecHOM BOAN M T.M. lloaToMy [ *, efHEeR :
DErHOHE BONPOCH MOYUEHWA AMHEMAKH ﬂﬂ%{. et
TOPHO~APEHARHX BOJ, MPOHECCa CAMOOS
MoMeMHUKAX W HA -:pamm m

TODHO-ApeHeNHEX m
MCTOUHMKA OpOmEeHHA C
m‘ ﬂmlﬂﬂl Hﬂ #ﬂﬂ l
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Hamu HA NpoTMKEHWM HOCKONBKMX 6T MPOBOJATCA MONEBHE HCCie-
NOBAHMA M NACOPATOPHHEe OMWTH N0 onpefeneHvD (OHOBOIO COJEpRAHUA
MECTHLMIOE ¥ OMHAMWKM MX DachpenesieHHA B BONIE,NOHHHX OTJIOXOHHAX,
PACTEHMAX KPYNHHX KoanexTopos GaccefHos per Cupmapeu W AMynapbu,
M0 BHABNEHHWD caMoouMmanmei crnocoOHOCTH KOJNEKTOPOR K&K ecTecT-
BEHHEM, TAK ¥ WMCKYCCTBEHHHM METONOM B MPUCYTCTEMM BOJHHX KyJNb-
TVD.

B HacToAmEee BpeMA IJIA OWACTKM BOJIH OT sarpAsHMTene# mnpuMe-
HADTCA WSMKO-XMMHUECKHe, MEeXaHWJecKue M OMONOrMUecKHe METOMH.
OneuM M8 ofPeKTHBHEX METONOB OUMCTKM CENbCKOXO3ANCTBEHHEX CTO-
KOB M ROINEKTODHO-JPEHAXHEX BOJ OT MECTHIMOOB M OMOIeHHHX 3ne-
MEHTOB ABNAETCA OMONOrHUecKuft ¢ NMpMMEeHeHMeM BHCHMX BOJLHEX pac-
reruft (GuormmaTo - GMonOrMueckue Npyns, GUOMHXEHEpPHHEe COOpyme-
wna). O nememne cymecTeypmero (MSHKO-XMMMUSCKOTO MeToja. Tak,
SCAM CTOMMOCTB OWMCTKM CYmMECTBYDmMMH MeTopamu coctasnder I,6-
5,0 xon/u° y TO OPHEHTHDOBOUHAR CTOMMOCTB unanaﬂnn GHomnaTo AnA

SHonorHuecKkof OWHCTKM KOJJIEKTODHO-IpEHARHEX nqn 0T 3arpsAsHeH:s,
no nanusM CAHWHPH, cocramnser 0,1-0,05 mon/am®. |

llpegraraewuf crnocol OWMCTKH KOJLIEKTODHO-IPEHAXHHX BOJ OT
NeCTHIOB M RPYTHX anrplanl!ala! uuﬂnlnuﬁhn.ﬂnunudhuc!n H!In-
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yoots KYABTYPH 400 r Ha g
yyt aKpApHyM 063 pacTeHuit,

bonopoe conepxanue XOI ( e - ") - ]‘)[]_[[1} o - (0,318,

y - 1,246 mxr/n. llocne nara mmet AKCHIePEMEHTA 3TH NOKA3aTe-

a B UPHCYTCTBAM BOMHOI'O I'MaimuTa CHHBWINCE Io o¢ - (,I38

' - 0,066 Mrr/n, a H8pes mecArTs CYTOR = - (0,002 ' l
L]

g - 0,041 wxr/x. Taxot xe omur mposommmi ¢ mrcres (pECYHOK) .
JTH NOKA3ATE/M B ROHTDONBHOM BApHaHTe 1o KOHIA ODHTA 0CTABE —
JUCh HOBOJNBHO BHCOKAMM ¥ COCTABRIR cooTBeTcTEeHHO 0,172 =
0,112 mxr/n. Caemyer OTMETHTE, Y70 BOIHHE TPHAIMHT, y9a4CTBYA B
OYMOTHTOJBHOM OPOLOCCe, 38 KOPOTKM# CPOR HARAINMBAST 3HAYHTENE-
Hyn Omomaccy (I76,2 = I90,5 xr/ms CYTRE B CHPOM BHIE). .
AHAJIOI'AYHEE® ONHTH MPOBONWIM HON OTKPHTHM HedOM B JIOTRAX
UmMHOL 6 M, pPasHeNOHHHX Ha DATH JacTell. BMECTHMOCTE RaRIOIO
orcexa oxoyio 500 n. B mepeoM OTCORe NOCANWIM 6XOI'CJOBHER,”BO
BTOPOM = TPOCTHHK W KaMull, B TPeThOM = YDPJyTh, E YOTBEDPTOM BCS
PACTEHUA BMecT® (eXeroJIOBHHK, KaMull, TDOCTHME H yDyTE), HNATHR
0Nl KOHTPOJBHNM, 063 pacTeHEE. JKCHEDHEMOHT HaYaim Yepes 20 cy-
TOX 10CJe . NOCAIKE pacTeHul, [lpenaparT NpEMeRAmE ES pacvera 0,1
MI/1, Yepes 2 waca NOCAe ero BHeCEHEA OTCHPANH OPOCH pacTeHE:
W BONN IS aHATMSa. AHAMMSH MOKA3aNH, YTO B JOTKG MARCHEMAIEHOG

ARIHA cocynm. B ycrauns.u&u KOHTDONb-

i8ch. B TeweHHe 3 MOCAUSE ROHUSHTPAIE m n:mmtll ae-
cHusmrach ¢ 54 mo I,9 mr/xr, 9TO!

CTDYRIDH , mmmmmn'lm :

Wm
[lpw mposenerH nmnmﬁ‘: apar TXIT, & B Kagecr-

B xawecTe W'mlw mww-.
8¢ dwintpa (owcTwrenm) - BOJENME : !mmnﬂr‘ I

 MaBomuin » cregynmeR nocHefoBaTE: _
- OTxe muaoR 30 M Oua nocawes w” BOJHM THAIMHTOM,
| Sextope 8 yraySaensoRl GBCTH MOCADLE __E. os ysmo- ¥




FXYT, muz/A

1,25
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* 0,050, cooTBETCTREHHO,
0,086, 0,044; 0,0I0.

IIna mpoBeneHus SKClNepuMeHTa g HATYPHEX yenosumx Own
KONNEKTOP, ECTECTBEHHO 3apocmuit Buemmu

HOCTE KOTOPEX cocTaBnana 250 mm/pu<

¥ UHPOXOMMCTHEN ¥ 1p.). Komnermop 6un pasfieneH Ha 3 cTBOpA MO

30 u pnmHoft. 4 %-Hu#t mpenapar sHocumy ro Beelt mupuHe KonmexTopa
¥ mpolH Ha BHATIZ OTOHPANM ¢ yueroy CKOpoC™ HnoOeraHus BOmW ' NO-
cne BHECEHMA mnpenaparta. Pesyinsramu oK&sam¥, uWTO, NMPOXOAR uepes

B HeCKOJBKO pa3. Hampumep, doHomas ROHUEHTpAIME o - 0,176
wer/n, 4 - 16,88 Mrr/n, a B CleInynileM CTBODE B KOHIE OMHTA
HOHLUEHTpalMA cocTaenana: o - (0,096, 4 - 0,337, Kax BHOHO,
B HATYPHHX YCHNOBKAX B NPHUCYTCTBWH BHCIIMX BOIHHX DacTeHud npome-
XOIMT Nponecc OUMCTKM BOJH OT 3arpAsHKTenef,

Taxum oOpasoM, MOXHO CHENATh BWBON, uWTO BHCOVE BOJHEE pa-
CTeHuA (KaMmll, POT03, EKEroJOBHMK, TPOCTHUK OGHKHOBOHHHN, TpO-
MMYECckine — BOAHWN IUALMHT, MMCTMA ¥ 1p.) kKymdymapyor XOM. [lo-
ITOMYy HaMW 1A NMPENOTBPEmMEHMA 3arpASHEeHHA DEeUHNX BON NpemsnaraeT-
CA CO3paHMe OHomnaTo - OMONOTHYECKUX NpPYNOB B YCTHEBHX 9ECTAX
KOINeKTOpOB, BOMA M3 KOTOPHX COpPacHBRETCHA B CTBOJN DEeKH..

OuncTra cOpPOCHHX ¥ KONNEKTOPHO-IPEHAKHEX BOJ MORET ocyme-
CTBIATBCA B MCCKYCTBEHHO CO3JaBaeMHX OMONpyHAX WiM HenocpejcT-
BEHHO B caMMX KOJJEeKTOpax. _ e

Buompyn (6monnaTo) - 970 BOAOOXPaHHOE COOPYKEHHE WiH mﬁ;
CTPYKTMBHEH 2]eMEHT TUEPOTEXHWUECKOTO COOPYREHMA, 8 KOTOPOM ¥
06mecTrO BHCHMX BOMHEX PACTEHU# €CTECTBEHHOro HiH ﬂmmﬂm_
HOMO MpOMCXOMAEHNA MCHONBAYETCA B KAUecTSEe GMOGUTBTPOR LA
CTKK BEmecTB. |

BOJN OT 3&rpAsHADIMX ity N : o U cyd

Mexanuam oumcTKM BOgH B O i |
HECTBEHHO pasnMueH INA PASHEX 34 ] _ ,

BONN OcymecTBAADT HE TONBKO BHCHME BORHNE PACTEHMA, HO BCE €O-=
OfmecTso B pemom - GaxTepuanbHOoe HACEQHHE aqpqanp!.,sgﬂﬂpq@,3x;1
¥ 0ecrno3pOHOWHNE KMBOTHWE.
MMM THNe, MIAHKTOHHHE BOAOPOCHH for TaCAMRBTATHRY FIDRee T
Haubonee mopHam QuUMCTKE AOCTATAETCA MPH NGRS TR AR =
~BOJHHEX W MOrPY®EHHHX PACTEHHA.
eHMM BogN yepes AapoCKM BOSAYMHO-BOS ol CIOCOGHOCTY MEKDO-

% uepes 2 cyrok oHa cocTapuna 0,088,

BHOpaH
BOIHEMY pacTeHWAMY , 10T~
(TpocTHUK, pOros yskomucTiud

CTOHF
%108 8 Gmomnaro pomswa  codmpaTea  MOCTO
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'C TeM, uToOH OCYmEeCTBIANCA MaKCUMANBHER MaccoOOMEeH MEXOY STHM
coopyxeHueM ¥ OCHOBHEM MOTOKOM. [iomans 3a4cTOMHEX 30H B OMO-
IaTo noskHa OHThL CBEAeHa K MUHMMyMY .

lnz coapgaHua OMOMNATO PASTWYHRIX THMOB HeoOXOAMME MOCANKY
BO3AYNHO-BONHEX PacCTeHWHH, IJaBHHM o6pa3aoM TPOCTHWKA. lexHono-
'MA NOCANKM TPOCTHHKA KOPHEBUMHO -TPYHTOBON MAECCH 34KNOUAETCA B
aaope aToft MaccH B eCTEeCTBEHHHX KypTHHAX, TPAHCTIOPTHPOBKE
yKnajKe ee B 30He CO3[aHufA SuorutaTo. OnTuMankHEEe CPOKH MOCANKH:
pecHa (mapT-anpens), oceHb (OKTAGPL-HOAGDE).

W.B.Pysuer, xaHp.TexH.Hayk; B.I'.OcTpoGpon,KaHn . XiM.HAYK
(HII0O CAHMWPH)

[POTHO3 CTEMNEHM 3ATPASHEHUA XJIOPOPTAHWYECKMMM ITECTHLIMIAMA
B 3ABMCHMOCTH OT MVHEPAIM3ALMM KOJUIEKTOPHO-JPEHARHHX
BOA

Teppuropusa GaccefHa Amymnapbi ABIAGTCA 30HOR MHTEHCHBHOIO
pa3BMTHA OPOmEHUA Ha JOHEe NPUMEeHEeHWA BHCOKMX HO3 YyROOpeHuWR u ne-
CTHIMIOB NPH BHPANMBAHWM XJIOMUATHMKA, DPUCA M JPYTMX CEenbCKOXO3AH-
CTBOHHEX KyJAbTYp. BONBIMHCTBO opomaemux mows 3TOof 30HM MoABepr-
HYTO CHIBHOMY 38CONEHMD. B 3THX YCNOBMAX C OPOWAEMHX 3eMesb KO-
" eKTOPHO-NPEHAKHEMM BOJAMM BHHOCATCA He TONLKO BpENHNE W MHTa-
TexbHHe COJM, HO M PASHOOOpASHHE MecTUIMAN (repOHLMAN, HHCEKTH-
uMas, AedonuaHTH ¥ Ap.).

B nenoM MWHEepANHSALMA KOJJeKTOpHO-mpeHaxHsx Boj (HIB) xopo-
mO KOppenMpyer C 3acojeHHes OpONaewux Mous, BeNMHuUKMHOR BOgOMO-
JAUM, NPOTAKEHHOCTbO, INYGHMHOR ¥ MOMHOCTHD JPEHAXHHX CHCTEM M
T.R. g

OcHoBHueE cunumucﬂa napaMeTpH BAPbWPOBAHHA MHHEpanK3a-
uuu KJIB no HexoTOpPHM MAPUCTDANBHEM KOJNIEKTODAM M 038paM, ABJAD-
HUMMCA BOAOCOJENPHEMHHKAMN , TPHBEneHN B Tadn.l. llpn o6meR Besn-
yuHe BuGOpKM HaOapaeHuf 3a mmmuﬂ KB, mn 96, mma-
nasoH papbuposaHus cocrapager 0,77 - 8,38 r/n  mpu cpepueft Be-
auumHe 2,84 £ 1,31 r/n. 3 ycpenHeHHHe MOKA3ATENH mu oTNHUA-
DPTCA OT MapaMeTpos ANA KAmOro KOHKPETHOTO koasexTopa WAK 03epa-
BOOCOJN MPHEMHHKA . ;
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Ta6nrnwmwpa I

CraTucTHueckue NapaMeTpH MWHEepANHAALMH KOJ-
IEKTOPHO-IpeHAXHEX BOA

X !
NF {Xmm.i an'x; .! :

' H
23 % r/n ;P;fﬂ l n/n F{'ﬁf;‘f)ﬂi &
= — ! ] 1 .r

O8BexT

s
— S
i

I'nasHu#t KyHrpan- I3 45,68
cKIH uann? ; 3,51 1,37 7,19 33,32 1,60

KC-I 16 39,7 2,49 I,I2 8,38 47,02 I,7I
KC-3 I2 32,27 2,69 0,86 4,78 21,56 1,34
HC-4 I4 36,71 2,62 0,77 4,98 23,18 2,29
O3.Haparepens 13 38,27 2,94 1,I8 4,38 9,44 0,85
Os.JlayTyns 14 32,99 2,36 1,24 3,16 5,28 § 0.61
O3 . AXgaxynb g8 29,I8 3,66 2,71 3,48 2,57 0,57
Os. Jlapbanux & 18,09 3,02 I,37 3,84 3,83 0,80

Hroro 96 272,96 2,64 0,77 8,38 163,79 1,31

SHauenus muHepanusauuy KB no oGcrefoBaHHEM KONNEKTODaM M
038 PaM-BOROCONSMPUEMHAKAM NOJUAHADTCS HODMATBHOMY 3EKOHY pac-
Mpemenerua ¢ Hemoropoft accumerpueht (As = 0,88) m sxcneccom
(Ex = -0,124). Pacuer Teopernueckofi KpUBOW pacrpeseNeHus MuHepa-
Tnsauuu KJIB ¢ nosomp® HO l‘u.l-ll{nl NAIOTHOCTH HOPMANLHOTO pac-
Npepenenuna ‘:F{t ) = o7 f"% BHIOONHEH B Tadn.2.
[lpaBomepHOCTE NOAUMHEHHA Hﬁpﬂlf;FgHF 88KOHY pacnpemeneHns

NoATBepKuAETCA BHNOJMHEHMEM KPHTEPHA Ha.
llpo6u pogu M3 KONNEKTOPOB H 038p~BOIOCONENPHEMHHKOB JIA

ONpeneneHus MUHEpATMIALMH ¥ OCHOBHEX XNOPOPrAHMUECKMX NECTHIH-
os (Xom) ( o< - n J - IXUr, AAE, MIT) or6Kpamvch ORHOBpEMEHHO.



Tabanmwpgpa 2

I"b ! ! Teoperuyec-
£(t) E-&- £(¢) Eug f(¢t) |¥as wacrora
0,174 0,0996 10,6 I1
0,308 0,17%67 17,2 18
0,395 0,2292 22,0 22
0,362 0,2100 20,2 21
0,235 1,1381 13,3 TR -
0,109 0,0632 6,1 7
0,036 0,0209 2.0 2
0,009 0,0052 0,5 I
0,00I5°  0,0009 0,1 -
0,0002 0,0001 0,0 -
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lpy pacueTax CTaTMCTMNECKWX napaserpor sarpssHemma KIB XOIl sa
pcHOBY OBIO TIPHHATO CyMMAPHOE COlepxaHHe MX B AHAIMIWDYEeMoW mpo-
ge poun. B uesnom sarpasHenue KIB mpw penuaune subopxu ‘96 papbu-
pyer 0T 0,002 no I,52uxr/x mpu cpemmelt Beswaume 0,224 * 0, 23Inxr/x.
pasMax BADBUDOBAHAA W CPOIHAA BOJWYMHA IATDASHEHHA MAND OTIMIA0T-
cd OT NMoKA3ATened, XADARTOPHHX IJIA RARNOr0 KOHKPOTHOL'O KOJUIEXTOpA
¢ osepe-ponoconenpremunka (radn.3).

Beawunra sarpaaverms HIB XOII nogunimerca saxoHy norsopuans-
woro pacnpepenexus. Pacuer reoperuaeckoft RpuBofl pacmpepeneHus co-
pepranua necruimuos B KB ¢ nomompn GyHRimM nOPHOPMANLHOTO pac-
npefeneHnA BunonHeH B Tadn.4. [lpaBOMOWHOCTL NMpUMEHEHWS JOTHOP-
MANBHOT'O 3AKOHA PACITPENeNeHHA NMOATBEPANASTCA PHUMCIEHWEM KpHTe-
pHA A2 [lupcoHa. -

Bonee peransHuit aHanus mxHamurM muHepamusamuu KIB u sarpas-
Henua ux XOI yxasupeeT HA HANWUME OMpPemeneHHOH CBASH MEemLy HHMMH.
MoXHO CuMTATH, WTO Xapaxrep 3TOR CBASM ONPEleNAEeTCA 3AKOHAMH DPAC-
NPeReeHns, KOTOPHM NHOAUMHANTCA NAPAMETPH: MHHEPATU3AIMA = HOp-
MAJILHOMY BBKOHY, SATDA3HEHAe NECTAIANAMA - JIOTHOPMANHHOMY SAROHY.
Hexoma ¥s aToro, SABHCHMOCTbL BENHUMHH JarpA3HeHHA MecTHIMOAMH OT
MHHepanM3aumy B o6meM BWUIe MOXHO 3AMMCAaTb dopuynoh

(nll =a, +ad, M,

rge [ - sarpasuenne KIB XOI, MKr/n;
M - MMHEpANM3AIMA, I/7;
a, »a, - sMnHpHueckue x03GIULIMeHTH, onpefenseMse C
[OMONMBD METOJA HAMMEHbBIMX KBANPATOB.

9ra Xe JABHCHMOCTE MOXeT 6WTh SANMHCAHA B BHuE
1=exp (aA,+aM)
P n=_E€exp(aM),

e B = expa, - OMOMpUUECKuH xoadduIMenT.

Ha pucyHke MpHBEAEHS 3ABMCHMOCTD = £ (M). Pacaer xpusoRt
perpeccus MO ONMNTHEM JAHHEM MO3BOJIAET OnpeNentTh ummmﬂn_m-“
tun cpsan mexny sarpasHenwes KIB XOI w wx MuHeparnsaumen

{n = 0,5616 + M - 3,6716
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Ta6aunpga 3

UCTATHCTHYECKH® NADAMETPH 3ATDASHEHUA HPJN~
JIEKTOPHO-JIPEHAKHNX BON NECTHLIMMAMY

OfpeKT

o T o

! | = 1 |
n ! 1 X 1 Xmin (Xmax l
*!| LX :I.[n:r.f’ﬂ ;nr-f:: ;ﬂrfnlz

1
ﬁf.—-x)‘; 6
!

naphuft KyHrpapg- 14 2,911 0,208 0,002 0,308 0,153 0,104
cxuit KON, ]

KC-1 I2 3,213 0,268 0,026 1,152 1,188 0,315
KC-3 15 3,936 0,262 0,028 0,962 0,871 0,241
KC-4 15 3,111 0,207 0,020 0,719 0,466 0,176

0s.KapaTtepeHb I3 3,190 0,245 0,003 0,79 0,860 0,257

0s. [lay TRYB 12 1.756 0,146 0,027 0,667 0,312 0,161

0s. JADBANKK 7 2,275 0,325 0,030 1,000 0,740 0,325

Os.AKuaKynb g 1,107 0,I38 0,016 0,626 0,264 0,188
96

21.499 0,224 0,002 1,152 5,I3I 0,231

unn. [ =.0,0254 € 0,562 - M .

lioponpHo BuCOXKWA Koa(HUUMEHT KOPPENALMH, xapaxTepuayomy i
ary sapucumocts ( IP= 0,7I3), NOATBEPKIAET TECHYO CBA3b MEXLY
CymecTBYOUMM B YCIOBHAX OpoumaeMoro aeMneileNlua 3ACONEeHUEM MOYB M
npYMeHeHKeM NecTHIWLOB B GaccelHe AMynAapBM, Mexny MuHepanusaumet
PpYHTOBRX BOJiI M MX 3&rpA3HEeHHEM X011,

Taxuu 06pasoM, MPOTHO3UPYA TY WIH MHYD muHepasmsammo KB,
MOXHO ¢ HOCTATOUHOM CTEneHbD BEPOATHOCTH MPENCKAATH (npu He-
WIMEHHOM YpOBHE NPHMEHEHWA MECTHLMAOB B [AHHOM perxoxe) oxupae-
MyD BENWUMHY 3a4rpASHEHWA 3THX BOA XI0POPraHHUSCKHMH uqﬁmﬂlﬂl.



'i'uil:nu. 4

R pacrpenencmun copepmamus necmmpyos v KB
NOPHOPMANBHOTO pacmpepensHis

lJI."mr !&*)‘ | & E#: i lmtt. Z o -lw.__d%m
! mi éna \Erd }%@rqubff,J{,wm : 1?!:!:-
e 1 ! ! |
0,069 -5,039 -206,61 1041 -6,21 -2,I5 -6,0I -0,40 -0,5 -0,1655 0,345 33,1
3 4,0 -112 448 -2,I6 -1,47 -0,40 0,54 -0,1566 0,2056 0,361 34,1
5 -3,0 54 -1,47 -1,06 0,54 1I,10 0,20550,3645 0,159 15,3
35 -2, 3 -I,06 -0,77 1,10 1,50 0,3645 0,4330 0,069 6,6
3 0,77 0,56 1,50 I,81 0,4330 0,4650 0 032 3,1
0 0,55 -0,37 1,81 2,06 0,4650 0,4805 00155 1,6
3 -0,37 0,22 2,06 2,26 0,4805 0,4880 0,007 0,7
0 0,22 -0,08 2,26 2,46 0,4880 0,4930 0,0050 0,5
1 -0,08 -0,04 2,46 2,62 0,4930 0,4955 0,0025 0,2
15,8 0,04 0,14 2,62 2,7% 0,4956 0,49% 0,0015 0.1
% .8

M = ..i
(H}#ﬂ?”ﬂ,} 2&' {Hfﬂ_}‘*r}ﬁ_f‘&ﬁg

 6%u)=2¢n[M00-M@)] = 0,724

201 -
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JJ.H.JlﬂHHBﬂﬂEﬂ,R&Hn.TEIH.PL&}FH; C. M. Hyne
(HIIO CAHMWPH)

0 HOPMVPOBAHMM 3ATPA3HAMIMY BEIIECTB B CTOYHMHX BOJIAX
[IPELIPUATHA

CornacHo "QOcHoBam EE},!I,HDI'E JaKoHOmaTeNEcTEa Cow3a CCP ¥ cOD3HHX

pecoyOmax" (M., 1982 ), "... cOpoc cToHMX BOXI IONYyCKAaeTCA B cJyuae,
eCJid OH He IPDHBENET K YBeJUYEHUD CONSDHAHHA B BOIHOM O0BEKTE 3arpAa-
HADLHX BOUECTB CBHII® YCTaHOBJEGHHHX HOPM M ODE YCAOBAE OYHCTKH BONO-

I0/Jb30BATeJIeM CTOYHHX BOXL TO NIP6NesOB, YCTAHOBNEHHHX OpraHaMd 0O pe-
TYIHDOBEHMD HCHOJB3OBAHHMA M OXpPAHH BOX".

HpuTeprew orpaxuueHusa cOpoca 3&IDAIHAUINX BemecTs B BOLHYD
Cpefy ABNASTCA COGNONEHHE HOPM MpeNeNbHO~HOMYCTHMNEX EOHI@HTDA-
uaft (IJK) v npegensHo-gonycTHMEX 3RONOTHYEckHx Harpysox (IUISH).

CymecreyDmas cCHUCTeMA HODMMPOBaHWA KauyecTBa Bogx B CCCP mo
[IK ocHoBwBaeTcs Ha OPMUMANBHEX NOKYMEHTAX, NO3BOJALIEMX CHpeRe-
IMTh BO3MORHOCTE MCMOJbBOBAHMA BOOM MPH PAANWYHHEX BHEAX BOAO-
MONb30BAHMA: NMTHEBOrO, KyJIbTYPHO-OHTOBOrO, DHOOXO3AMCTBEHHOTO.
B nocnepnee Bpema paspaoran pag casmocroaTenbHex (UK nna mop-
cxux popmoéson. Bo BHMMCCB paspaGoraHs ¥ yTBepROeHH OAA CTPaH
C3B npumepHHe HOPMH BOMYCTHMOTO COAEPRAHWA OTHENbHHEX WHIpPemHeH- ‘
TOB B BOJAX, MCNOJBAyeMuHX InA opomeHusa. CymecTBynT TaKke BenoM-
CTBEHHHE TpedoBaHMA K KaYecTBY BOIH. CHACTeOMA HODMMDOBAHMA KadYe-
CTRA BOINH B S&BHCHMOCTH OT BHIA BOINODONB30BAHHA ABIASTCH oO0We-
npuHATOR W emuHCTBeHHOR B Hamelt cTpaHe, a MCCHSNOBaHAA COBETCKOM
MEONH PErMeHMCTOB, KOTODHE CHI'DANH pelaniyl pPOAbk ODR oopensie-
HyE UyTelf pasBATHA BONOOXDAHHHX MeponpuATHE B 60-X romax, WHPOKO
NpH3HAHH 38 DYOOXOM.

OnHexo cHMCTEéMa HODMMpOBAHWA kavecTsa BoAW mo [JK 3arpAsHmo-
miX BemecTs B BOJHHX oOnexrax Tpefyer manbhefmero paamu n co-
napmamwnnnm B CBA3H C OCHOBHHM NMPHHIMNOM DALMOHANBHOTO M
KOMIUIEXCHOPO MCMONb3OBAHWA BOAHEX pecypcos. [Ipy HOpMHDOBAHMM KA-
uecTsa PONN HEOOXONMMO MMETH B BULY He TOJbKO Jojel, HO M IMADPO- F
SMOHTH, KAK NPOMHCIOPHE, Tax ¥ gopuwpyomMe cocras Boms (B Tom
uMcse W MMTHEBON) Ma ypOBHE OuoueHo3op M oxocucres. C.H.Hepxri- -
CKMJi cuMTAeT, UTO CAHMTADHOE COCTOAHWE BOJOEMOB YNACTCA COXpa-
HATL HA YIOBJIETBOPUTEIBHOM YPOBHE TONbKO NMPH HOPMAJNBHOM MpoTe-
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RAMMM B HMX OCHOBHHX ITPOLIECCOB CAMOOUWIeHWA. -
B HacTosmee BpeMA B BOUHHE OOBEKTH nocTynaer He meHee

THCAY PABJMYHHX 3&TPAHANMAX BEmecTs; paspa6oraHo okoso 600 ru-
ruerngecknx u 200 puboxoaaficreenHux [JK ¢ pasnuuHLMA THMH THPYD-
mMMM TIOKASATENAMA BPEJHOCTH 3ArPAIHADEAX BEmWEcTs, COBMECTHOE |
NpuCyTCTBHE KOTOpHX B BOJe coamaéT TPYAHOCTH NMpM OLEHKe Kaye-
crBa Bon. "llpaBwia OXpaHH NOBEPXHOCTHHX BOX OT 3arpA3HEHAA CTOY=-
movm Bomamm (M.,I975) peKOMeHIYRT oneHEBATE 3QPERT CyMMADHOIO BO-
aneflcTBUA 3ArPAZHANUMX BemECTB, DPHHAIIEXANMX omHot m Toff ®e TpDym-
ne, 0O JMMMTHpDyOUeMy npuaHaxy spemHocT: (JIIB), HCHOJNBSYA OPOCTYD
CX6My HYMEDWYEeCKOTO cHOXeHMA (cymmamua), HO He KacapTcd Bompoca
COBMECTHOTO meltcTBMA KOMIIOHOHTOB, OTHOCAMAXCA K Pa3JIMIHHM I'DyIOaM

no JIIB.
Heo6xomumo paspaboTaTh YHEBEPCANBHYN METOIMKY OLeHKH ntla-

' cTBA BONH, YUMTHBADIYD KOMIUIEKC BONPOCOB HopMmuposanusa. Bo BHMMBO
NpenioxeH KOMIUIeXcHu#t ofmecaHuTapHu# MHmexc xavecrTsa Boju (MKB)
08 WCTOUHMKOB X03ANCTBEHHO-OWTOBOI'0 BojocHalxeHMsa. B kxauectme
PnaBHEX noxasaTenedt PHOPAHH DACTBODEHHHM KMCNODOA, KONM-HHAEKC,
pH, EllKg, paBemeHHwe BemecTea, 3anax, uper, obmas mapmam
Ana cnpepenexus VKB guanasoH BOSMOXKHHX 3HAUEHMAI yKa3aHHHX MOKa-
aareseft pasupaeTca Ha WHTEPBANH, KOTOpPHM upnenammn cﬂ-ﬂw

cTeypmMfl Gann kavecTea oT I mo 5; B Tex xe rpaHMuax BHPARAETC

- komrrexcruf VHB. OpHoBpemeHHo RONKHO MCCIEOBATLCA CO

ol Lk

.......
f, QETR
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qpOM3BOJATE OLGHKY CyMMapHoro BO3JecTRHA Jar'DASHADIAX BEWOCTE o

goMomEn OHOJOI'EYeCcKOR HHTOIr'pansHol IIIK, onpemengemolt OyTeM BHCO-
KOUYBETBUTOALHEX W 9HIUMONOTHYECKEX TecToB. Paspadoranu rerpupy -
piMe prOJIOTMAeCKAe Hopmu INBH (U.J1.Tanackmma w Ip.)

Bo BHMMBO (B.P.Jlosanexut u Ip.) comMecTHo o F'oceoguHcnex-

FPASHADINX KOMMOHeHTOB., Bee komnoneHTw pasburTy Ha 5 rpynn. 3a
OCHOBY MPUMHATH Hopmu [IIK mna puGoxoasaftcTrenHOro BOLONONB30BAHHA,
KaX HamOonee TpeGomaTensHwe. Bemuumia KoadduuneHTa aarpasHenus
(K3) xapakrepuayer CpenHee MpepslleHMe HOPMATHBOR B nonsx [lK.
tenw K3 = 0,2, o xavectso BOON NAHHOT'O BOJHOrO o0nexTa B I e
Pasa xyxe HopmamBHoro. Obmas Gopmyna pacuera K3 nmeer mun:

=£l;fﬂ _Hﬂﬁf,
; 3y N T ecin Cyip He ymos-
o= T E L Aijn, ] Termopaer [1IK

= 0, ecmm ¢ tn yHOB-
Jersopaer IIK

3neck Cgjp - KOHUEHTPALMA ( -ro noxasaTens » j-u cTBOpE
MpM N -M HIMEPeHHM;

Nijn - ofmee uncio mamepenutt [ -ro nokasarens s JM
CTBOpe 3a uccnenyemufl nepuon ;'

N - obuee wicno Bcex wamepenud (c xoHueMrpammef
Kax sumwe, Tax M Hwwe [IIH);

J Y - ofmee uvcno noxasarenef SAT'DASHEHMA W CTBOPOB.

lantas MeTOmMKA NPMMENANACH HAMM NpM OLEHKEe KayecTsa BOO
Jepasmancroro GaccefiHa. ‘ :

Chexyer orMeTdTs, UTO B HACTOAmMEe BpeMf BOMpOCaM HOPMWDO -
SSMHA xavecTBa BOJ BONOBMOB ¥ BONOTOKOB B Hamef cTpaHe ymenser-
°R MMOTO BHMMMMA, WErO HENb3A CKA3ATL O CTOUMNX Bojax. Her HY~
AKX HODMETHBHEX NOKYMEHTOB, THMHTHDYOLMX NMpefen OYMCTHH CToY-

%

5

fs
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HEX BOA, UTOON OCTATOUHHE 3arpA3HEeHHA He
BONOTOROB-NpMEMHMEOB. B meficTBYDIMX "[lpaBHiax. . - " ycnosua
CIycKa CTOUHBX BOJ, B BONOEMN ONpepensuTCA C YHETOM CTENeHH BO3-~
MORHOTO CMemeHMst ¥ pasbapneHHs CTOUHEX BOA pofioft BOMOEME HA My-
M OT MECTA BHIYCKa CTOUHHX BOK A0 CTBOPOB Gnumafmx MyHKTOB

MUTHEBOTO, KYJIbTYPHO-GHTOBOIO M pubox03AficTBEHHOro BOAONONbI0-
parua. Onnaxo pexu CpepHedt Asun B GOJBOMHCTBE CBOEM ABNADTCA

Ha BCeM MPOTAREHHH MNyHKTaMM RAROI0-AMG0 BOJOMONbIOBAHKA, CJEH0- '-
paTelbHp, cOpoc CTOUHEX BOA B noGoM MecTe 3THX PER MPOHCXOIMT

B caMOM CTBODE BOZOMNONB30BAHMA, & HE HA KAKOM-TO DACCTOAHWM OT

Hero. loaTomy rnasHoft sapauell ABAASTCHA onpepenexne TpeGoparmi
X KAYECTBY TEXHOJIOTMUSCKHM OUMNEHHNX CTOUHEX BOA, CITYCKAEeMHX B -
BOJLOEM. -
OCHOBHHE BATPASHATENM BOJOTOKOB, IMPOTERALNHX BOJIN3M TOpO- .
NOB WiM B mpejenax rOpojg, = fHTOBHE M MPOMBINEHHHe CTOKH. Ha-
npumMep, B UnpwX-AHIDEHCKOM Gacceline pacnonoxeHo 267 NpemmpHA-
rufl, 135 W3 KOTOpHX COpACHBENT CTOUHHE BOMH B OTKPLTHS BONOTO-
gi: 20 % cOpacupapT CBOM BOH Ces owmerxu, 80 % ymeonT JOK&Nb-
wwe owicTHHe coopyxenua. M ronsko 10 % nmen? VAOBNETBOPHTEAb~
'HyD CTeneHb OWACTRHM COIacHo "Hopmam ¥ TEXHAUSCKNM YCAOBHAM é--:
c6poca cTOUHNX BOJ AIA OTHENbHHX OTpacieR TPOMBIASHHOCTH "«
[pwwmHs Hu3KOA SHPERTHBHOCTH OWACTRA: s A
H6COOTRETCTENS TDOEKTHEX MOmHOCTEH daxTuuecKoft Harpyske

 owdcTHEX coopyxeHufl (ropopckue owncTHue coopyxerua Il Oacces
sasop B r.fHrvoae u Ap.); P |

CHURANH KAUECTBA BONN
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30-60 pa2; B cOpocax mpemnpuaTMi KoMMYHANBHOTO xoanMerea conep-
KaHWe MOHOB BMMOHMA TPEBHAET HOPMY B 2 pasa, OpPraMMUECKHX Mo«
mecTd no Blllg - B 3 pasa, xupos - B 6 paa.

Kpome Toro, paxe HOPMATHBHO OUMmEHHWe CTOKM MpW o6poce m
BOJIOTOK CONSPKAT 3HAUMTENbHOE KOJMUECTBO SArPAIHANMMX BemecTs,
NOCKOJBKY TEXHONOI'WYECKHE NApaMeTpH OUMCTKM CTOUHNX BOJ HA 0T«
paciepuX COOPYXEHWSAX B AEeCATKM pas Bume [UJH sarpasHmomux neue-
CTB B BOA® BOJOEMOB (Hampumep, ANA XOAOHTOBHX CTOKOB MO TEXHO~
JOTMM OUMCTKM paspemaerca cOpoc opraHuueckux pemects no Bllg
IS5 mr/n, a [JK ux B pome Bojoéma - 3,0 mr/n; cOpoc BapemeHmnx
pewecTB JoNyckaeTcs B mpenenax 25 wmr/n, a IJK » sogorore ~ 0,25
Nr/n H TR

[ockoNBXYy DACXOAHHE XEDAKTEPHCTHEM BHYTDEHHMX BOJOTOKOB-
MDHEMHMKOB CTOWHMX BOJ KojeGsprcs B mupoxvx mpegensx (ot O o
€ w3/ ¢ ), TO HEXe TEXHOIOTHUECKH-HOPMATHBHO OWAMOMHME CTOKM
TPOROFXADT 3&TPA3HATE BOAOTOKM A0 NPEAEsOB Bule AOMYCTHMMX
“[ipesuzami...” B CBRSH C 2THM Tpefyerca paspaloTaTh MPeASAbHO
zonycTvMER COPOC 3ATPA3HADENMX BEmECTE NpOMLELISHHMMA ITpepITPM A=~
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yepre ¥ 3a yeprof ropoja NpempABNANTCA PA3NHUHHE Tpefopadua K
cdpocy © crouHnx Boj. [lpu cOpoce B uepre Topoja MiM HACENEHHOTO
NMYHKTA COMNEepXAHMe AarpAIHAOOMX BEmecTE B CTOYHEX BOASX HOJXHO
coorpercreoparTs [IK, yCTRHOBIEHHEM JJA BOROTOKA-NpUEMHHKA B 3a-
BHCHMOCTH OT BWIA BOACNONb30BAHHA.

B arom canyvae [lICr/u = ¢- Hria,
roe HKnn - npegesbHO JonycTHMas KOHUESHTDALUA EeMecTEa B BCOIOHRIX

06BheKTax Xo3allcTBEHHO-NMUTHEBOTO, KYJbTYPHO-OHTOBOTO
MM pHOOXO3ARCTBEHHOTO HA3BHAWEHHA.

Yenopua cOGpoca CTOWHHX BOJ B BOJHHE 06BEKTH 3& yepTo#t ropo-
g8 OMpefenATCA C YUETOM:

CTeNeHy BOSMOXHOT'O CMElEeHWA ¥ pasfaBleHMA CTOUHEX BOJ BOJOH
BOJHOI'O OOBEKTA HA MyTH OT MecTa cOpoca CTOUHHX BOA A0 pacuer-
Horo crTeopa Oammafmero MyHKTA BONONONE30BAHHA,

KayecTBA BONH BOJOEMOB M BONOTOKOB BHme mecTa cOpoca cToU-
HHX BOJ.

B mocaemHeM ciydae IIICr/g =e;-HcT.
rme Ker - NMpemensHO AOMYyCTMMAS KOHUEHTDAUMA 3&rPA3HAONEro Be-

mecTBA B CTOWHHX BOJEX, KOTOpas ONpenenAeTcAa M3 CO-
oTHOmEHKsa OanaHCcOBOTO PABHOBECHA.

Her < g (Knm - Kp) + Knp,

smeck § - MakcMManbHuM pacxXop CTOUHKX BOJ NPENNpUATHA B yCTa-
HOBNEHHOM pexuMe c6poca, M°o/cCj;
() - MuBMMAnBHHM cpenHemecAuHwit pacxom 95 %-oft oGecne-
YeHHOCTH BU.EGTOIE—HPHEHHHHE B FH.GT-IETHEH CTBOpE,
u/c;

Hng - npenenpko HOMyCTMMAA KOHUEHTPALMA 3arpASHAOMEro
BENecTBA B BOJNHOM OOBEKTE B 32BHCMMOCTH OT BMUIA
BONONONIB30BAHKA ;

Hp - copepxaHWe 3arpAsHADNEro BemecTBa B "(POHOBOM" CTBO-
pe BOJHOrO 00BEKTA MIM Bhlle NMPEANPUATHA, COpacwBan-
merc CTOYHHE BOJH, MI/n;

a - Koa(MuMEeHT cMemeHHWA CTOYHHX BOJ C BOXO# BONOTOKA.

370 nonoxeHue MPABOMOYHO, €CJM Huxe cOpoca MPENNpUATHA Ha-
XOJMTCH BCEro OJMH BOJOMNOJb30BATENb M €CNH BOJA BOMOTOKA MDM

[OIXOAE K 3TOMY BOIONONB3OBATENH MMEET 3anac AN NpUéMa npuMe-
cefl, TO ecTh MNpH
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aQ Hp + g- Her < ( a@ +q )-Kog

B cnydae PABEHCTBa 7neBolt u npasoft MOJIOBMHH B38BHCMMOCTH BOJO-
no/b30BATEND, PACMONOKEHHHR Hume cGpoca, momken
gee YriyOsieHHYD OUMCTKY CBOMX
Ho, OH HOJXEH 3aTpaTuTh Gonpme

NMpOU3BOAMTE Go-
CTouHeX Bop, (mo IIIH), camemoparens-
CPEACTB HA OUMCTKY CTOUKHX BO

A
ueM PECTIOJIOKEHHHA Bhlle moTpeduTens, To ecTs mpeanpuaATUS m:-r'ta-’
1epT B HEPABHHE YCAOBMA.

B ycnosuax Y3CCP Ha OBHOM BOJOTOKE PACHMONOKEHO HECKONBKO
NPOMHIJIEHHEX OOBERTOB, NpUUEM, HepaBHOMEpHO. B 3Tom cayuae [JIC
A7A KAROOTO NPENNpPUATHA NONKEH DPACCUATHBATHCA M3 YCNOBMH CyMMAaD-
HOM HATDY3KHM Ha BOAOTOK M MAKCHMAJNBHOMR FOTOBHOCTM BONOTOKE K

npuémy Mmpumecefi, T.8.
Q (Kng - Ko) = ¢, Ky + ¢, Ko+ g, Ky + ...uuut g, Hn,

hI,E‘.' +++-n — BECOBOE KOJMUECTBO 3ATPAIHADIErD BEmMecTsa
B CTOKe NMpeNNpUATHA, I'/M°;

roe

g - pacuerTHuft PaCXOJ CTOUMHX BOR, M°/u;

Ko - foHoBAA KOHUEHTpAUMA 38PPA3HALNEr0 BEmecTBAa
I JAHHOTO BOJOTOKa, I/M°;

Hnp - npemenbHo AOMYCTHUMAA KOHIEHTDALMA 3JArPA3IHAD-
mero pemecTBEa B BOJOTOKE B 3ABMCHMOCTH OT
EMO& BOJONOJTB3OBEHHWA.

CornecHo meromukxe BHUMBO u Tnassogpecypcop MMuBX CCCP, mpw
pacyere [IIC KOHUEHTpaLMA 3arpA3FAKNErc BEmecTBa B c6poce onpe-
lengeTcs MR KamIoro MPeAnpuATHA B OTAENBHOCTH C y4YETOM ero auc-
TOKaUMY B YEepTEe Mn¥ 3a UEPTON HACEeNEHHOTO MyHKTA. Bup Bogononb-
J0BAHMSA BOJOTOKOB-NPHEMHWKCB CTOYHBX BOJ NPHHAT puloxoaAfcTBEH-
gt :

Hamu Onn npoBeféH TAK®E pacuer MIC ¢ yueroM cymmsepHoft Ha-
'DY3KM HA BOJOTOK M MEKCMMANbHOM BO3MORHOCTH BOBOTORE K npueMy
TokMecelt, ucxoms M3 TpeboBaHufi, MpEeNbABIAEMEX K BOAOTORAM XO-=
3AfcTReHHO-NMTHEBOra BOAONONb30BAHHA. ~|

BunonMeMHwfl pacuer NO3BOJMJ YCTAHOBHTH AONYCTHMHE cOpocs
"0 CToky M KOHUEHTPALMK i KAXAOro NPenpUATHA B OTHENbHOCTH K
“MpenenurTe OcHOBHHE HAMPEBJIEHWA BONQOXPAHH pecnyCanKH .
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H.U. [lpoxopeHko, KaHI. TeXH. HAYK
B.l. Coxoaop
N.H. Mnarxrga
(HII0 CAHMMPH)

JHEL W [IPOIHOSMPUBAHHME HAYECTBA BQIOHHEX PECYPCOB
[IPH PEUEHHM 3AIAY ACYB-CHPIAPEA

Ha craguu I ouepenu ACYB~CHpIapsa B cOCTABE HONCHCTOMH
"BopHue pecypen" GyAyT pemaThes samaud KauecTsa BOOHHX pecyp-
cop Cacceftia. OcHoBHaa fyHkuMa aTux samay - NoNy4uTe HHPOp-
MALKMD O kauecTBe BOQHHX PecypcoB M ero MporHoa. Bcero B nop-
cucTeMy OyayT BKabueHw IT sapau: 4 sagauw - MHEQOPMALIMOHHEE M 7 -
MPOTHO3HWe. HHjopmaumoHHwe sajauu npemHasHaueHw miA NoNyUeHUs
HHPOPMALWMK O KauecTBe MOBEPXHOCTHHX BON (O0CHOBHOH CTBOJ) , BOX
MECTHEX MCTOUHWKOB, BOSBPATHLX W MOA3EMHBX BOm. C MoMomb0 Mpo-
PHOSHEX 388U MPOrHOSMPYeTCA KAUECTBO BOAHMX DECYDCOB KAK B
HUeJOM, TAK M MO OTOENbHHEM IEeHEeTHYeCHMM COCTABNANMMM: MNOBEpX-
HOCTHHE BOfAW (CTBOJ peKK), MECTHHE MCTOUHHKM, GOKOBAR NpUTOY-
HOCTb, BO3BPATHHE BOJHW, PYCHOBOE BHKIWHWBEHWE, MNOO3eMHuEe BOJH,

llens mupopMatoHHx sajau - onpefenvTh KAaueCTBO BOIOH B
creopax [IHY. 3apauu pewamrcs PacyeTHmM IMyTeM C MCIONb30BAHMEM
COOTBETCTBYOUMX HaHHuX ['ockomruapomera M GaccelHoBEX MHCIIEeK=-
uu# [ockoMITpHpoan COX3HEX pecnybnuk. HauecTBo Bomu ompepenger-
Ca BeJmYMHOR €8 dakTHueckoi MHHEpanusalmy, a Takke NyTeM
CPABHEHWA NpefieNbHo JonycTiMex KoHueHTpamy# ([IK) mns pasiuu-
HEX BHMAOB BOMOMOJNB3OBAHMA C BAKTHYECKUMY KOMIIOHEHTaMM Kaue-
CTBE P'EHeTHUECKUX COCTABNADMMX BOJHHX DECYPCOB B PE3NMUHB yYa-
CTAX OaccefiHa.

ABTOMETH3NpOBEHHHN nponecc PeweHHA 38084 JacT BO3SMOXHOCTb
OnepaTiBHo 00padoTaTh GOMbIWOW 00BEM MHFODMALMK O KeuecTme BOJH,
fonydaeMon oT pecryCnuKaHCKUX THIPOMETOB.

Pewenue nmporHosHmx sanau xauecrsa BOJHEX pecypcos mo co-
craBigomm (NOBEPXHOCTHNE, BOSBPATHHE, MOM3EMHEE BOAH) Mpo-
JVKTOBAHO HEOOXORMMOCTBI yWeTa KAUeCTBA BOAN MpH MITAHUDOBAHWH
BOROXO3ANCTBEHHOTO KOMILTEKCa, OMDEMIeNeHHH OPOCHTENbHNX HODM H
BONODENEeHHH, & TaKme NpU MpPOrHo3e COLMANbHO~3KOHOMUYECKMX NOKA-
aaTtenef.

CrmecTsyer Heckonbko MeTOmMK pacyera ¥ mporHosa MUHepann-
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waryn BOAN /[ 1-6
sal}¥ BOJH / /. Bce meromn pacuera wameHeHus wmme
sofidl MOJ BIMAHMEM aHTpONOr pebmags
M AHTPONOreHHNX gakTopos (Ganaxcosue /2,3
cramucTmueckne /1,4-6/) Y
; MMEDT KAK NMpeMMymecTBa, TaX M HegocTaT

Ky . DAMM TIPH EEmEHHH MPOTHO3HKX 38J1AU KAYECTBA BOJHHX DecypCcoB
g nogcucreme "Boukne pecypcw” ACYB-Cuppapes mcnonssoean Gasanco-
pubt cnocol pacueTa B COUETAHMM C PErpeCCHOHHEM AHANM3OM

OrmeTuM, uTO B 30He (OPMMPOBAHMA CTOKA IHAPOXMMWYECKHA pe-
xuM TNEBHEM 0GpasoMm onpenenfAeTcA BOAHHEM pexumoM. [loaTomy mpor-
HO3 MAHEPAJIM3ALMM MOBEPXHOCTHHX BOA OCYMECTRAACTCH HA OCHOBE
aHANM3A DETPOCNEeKTUEHHX PANOE M0 MMHEDANM3EeLMM M DACXOJAM peu-
HEX BOJ B OMOPHHX CTBOPaX BOJOXO3AHCTBEHHHX pafoHoB. [iA TakMX
ersopoe. (TokrTorynsckoe, AmpumaHckoe W YapBarckoe BOA0XPaHHIHTE )
MMHEDEJIM3ALMA PeuHEX BOJ, 38BMCHMT OT PACXCSA BOUH B peke W ycra-=
HABJIWBAETCA NQ JuHeMHON SaBMCHMOCTH BHLA

rae C; - CpeNHAR MUHEpaJM3ALMA BOAH B (-oM : CTBOpE 94
OTpeAeNeHHH! KHTEPBaT BPEMSHH, r/n;

Gﬁ - cpepHuit pacxoj BOAH B TOM X€ cTBOpe 3& TOT Xe
POMEXYTOK BPEMeHH . ud/c.

[ CTBOPOB, PECMONOKEHHHX HHXE cTorooGpasyomeft 30HH, MMHE=
panusauya BOpH B PEKE paccuMTHBAETCA MO fanaHcoBoMy ypaBHEHWD
RaX CpefHepaBeleHHad BenuunHa scex cocTapnmomux. banaxcoBue
ypaBHEHMA IJIA pacuers MMHEDEJIM3AUMNA BOAEH BO BXOQHLX H BRD(OJIHHX
CTBOpAX BOAOXO3ARCTBEHHHX paioHoB MpHBEAEHH B radn.l.

MyHepanusauua BOJH BO BXOJHOM CTBOPE depraHckofl BRATMHE
paccuMTHBAETCR NO YpaBHeHHD (2, Tabn.l), B KOTOPOM MPUHATH CAG=

oywnmme oB603HAUEHMA
W, - oxumaevull MOBEPXHOCTHNA APUTOK [0 p.HapsH B

cTBOp I.YUKypras; e
Cy - omupaemas MMHEepaM3aLuA BOAH B P-ﬂﬂ?ﬂﬂ?ﬂ:_fr;%-:'Ji'

r.Yuxyprad (HaxXopMTCA ya ypaBHEHWA JHHEHE
rpeccum) ;

W, - omupaemst (10BEPXHOCTHHA NPUTOK MO P {apager
g AHOWKAHCKOE BOJIOXPAHKIALE; '




. TaG6aena I
1eT8 MUH a.maagm( MOBEPXHOCTHNX BOJ Ha IPaHMUAX

5 | HOB OaccelHa p.CHpuapbu

}* wﬂ'ﬂﬂ Cﬁﬂp ) f(WHem Unmn)

w‘"ﬁ" * Wiap + Wheerm
pt Wﬂt “Cpyc+ Wygs *Crgb —Wsas *Cox.00+ Wagxp - f.‘g“g
AL 2 wﬁff*”ﬂ*—'"’“ﬁ?ﬁ uh#'f'%;rp
4.,::, ='— -'f' Wm cﬂt f% !::r"ﬁ —Wead * Coy.2 +Mm Céx.z :
. ,E-;' L. . w*i‘:‘-'-!’- a WP# * Wﬂ?ﬂ Waed + Wagxp
t.om 9’-' s ﬁ'ﬁm*%w Coye * Wigt - Cugt — Woad - Coty.cm + Whonp.* Cox .om

] .' i

Wm.¢ + Wapixy *"ﬁw + Wigs ~Waad + Wogyy

(2)

(3)

(4)

(5)
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Ck = ORMNAGMAR MUHEDAIMAAIMA BOIH B p.Hapanapse,
nlocrynaomeft » AHnmranckoe BomoxpaHumume (pac-
CUMTHBAGTCH TIO YpaBHeHuo nuHeMHoRt perpeccun):

Wi =~ oxumaemull cymvapHuit npurox MectHmx HCTOUHNKOB
B pepenax PepraHckodl BnamMHN;

Uy - OXMIAeMAR CpeNHEeBaBeleHHAR MUHEDATHIAIMA BOMH
B MECTHHX MCTOUHMKAX B npepenax Depravckofi Bna-
AMHE (paccuMThBaEeTCA no HenuHelHoMy dyHRUMOHATY)

C, =a?5+ﬂrmfn(%+wﬁ) @

MuHepanuaauus BOAN Npu Bexope ua PepraHcroft BIANHH (p.Cup-
napes - r.Bexatap) onpepenserca no ypasHenwo (3, Tadn.I), B xo-
TOpOM NDUMATH Chenywmue OGO3HEUEeHHA !

I-H'i;r_,p - OXMpaeMul CyMMADHHN NMDHTOK MOBEPXHOCTHHX BOA
B DepraHcryn BnamuHy - Wiy.o= Wy * Wit Wy
cM.o603HaueHua k dopmyne (2, Tabn.l); ‘

Cgx.@ - OXMIBEMAA CpEUHeB3BeNeHHas MAHEpATM3AaItA BONH
BO BXOJHOM CcTBOpe DepraHdckod BhOAIMHE - pac-
cuMTHBaETCH Nno ypapHexno (2, Tabn.l);

Wogee - owupeemsil 00b8M pyCNOBOr0 BHEIMHWBAHMA B MNpe-
nenax PepraHckofi BRAUNMHH,

Cpge - OXWIBEMSS MWHEPANMIAUMA DYCTOBOTO BHKJIMHHBA- :
HiS, MPHHUMAETCH MO PeKOMeHMANAM HIOTO '!fu- 23
GeKrHIporeonorua”; X
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Wigp - omupaemse moTepu AHIWXEBHCKOrQ ¥ Kawparxkym-
CKOTO BOJOXPEHUAMN TO JAEHHBM Y3IMADOMETE.

MuHepanusalMa BOAN AN# BXOAHOr'G CTBOpA YAKHPa paccunThBa-
eTCA 10 ypaBHEeHW nuHekHoR perpeccud, B KOTOPOM MUHEpAani3alma
apngerca QyHruMel OT BeNHUMHH MOBEPXHOCTHOrO MPUTOKA K Yapepak-
CKOMY BOJNOXPAHMIATY, AJA 3aMHKAanNero CTBOpa UAKWPa - no ypaBHe-
wup (4, Tadn.1), B KOTOpPOM MPHHATH OGO3HAYEHMA, AHANOTHYHHE
oBoanauenusy B fopmyne (3, raén.I).

PacuerT MHHEpATM3AlMM BOAH HA BXOHE B nnnpxﬂanﬁcTaeuuuﬁ
KONTYP CP@AHero TeueHWs MPUHMMAETCH PABHHM MUHEpaiM3aluMy BOIN

HE BHXONEe M3 KOHTypa RepraHcko#d BnagwHe, T.e.

Cd,lr.rm 2 Cﬂw:‘.p . (7)

6ped UYapmapuHCKOTO BOROXpaHuNMma) onpepenanca no gopmyne (5,
rabn.l), rpe npuHATH 0603HAUEHH:, AHANOTMUHHE nﬁnaﬂnuﬂﬂﬂnu B
fopmyne (3, rabn.I). _
llpv pasapaGoTKe MATEMATHYECKOr'0 O6ecrleueHus 3amau npﬁfﬂnan
KOJIEKTOPHO-NPEHARHEX BOJ MH MCXOSMNA M3 TOrO, YTOOH ENTOPUTM
aafauM, ¢ omHoM CTOPOHH, MOCTATOUHO TOUYHO OTpaxan puaaanngmnﬁ i ”;
a ¢ Apyro#t - He OWn M3nMWHe cloxHuM. [lpu arnutuu-unnpugx ¥4
: Ty MHGOPMALIMO, KOTOPAA CErOAHA AOCTYNHA M mma B A
- Hom 0OBEMEe B PACTOPAREHNM BOROXOIARCTBEHHNX OPrar
-r-m! daxriueckyn nopMauyo Q MaHeparuaaLyM m
:*{!;1 Ay 0 llﬂﬂﬂﬂﬂl gggna;ﬁqpa Hqiﬂnum 1e
oommcTaenax patorex Siccetha sa |

’ MyHEpATH3ALUMA BOAN MPH BHXOAE M3 CpeaHero Teuenus (Humnui

L
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ong CpefHero TeueHuA

Chgs = 16,6 =2,14 Q5 + 0,106 G, ~0,001803,, ' (10
(R =0,84),
B ypapHenuax (8) - (I0) pesuumHa apocurensHoh HOpME (GpyT-
) - Updp (mwe.m?/ra) nonyuesa wa cooTHoweHus
W,
pdp Fop
rie Wagp - TomoeMoR monoaaop Ha opomenue:

fp - opomaemas niQmeas.

3aBMCHMOCTH MUHEDANIMIAIMM KOMNEKTOPHO-IPEHAKHOrD CTOKE QT '
opocurenpHoR Hopmu (6pyTTo) mnA BomoxoaafcTBEeHHNX paMoHOR Gac-
cefia Cwpmapbu, npepcrTapneHHye HA PHCYHKe, NOKA3WBAKT, UTO BENH-

UAHA MUHepanuaauMnW BQOH B KOMNEKTOpPHO-HpeHaxHol ceTH BOapacTaer

0 Mepe yMeHbileHWA yaensHoro Bofosatopa. (6mACHAETCA 3TO Cokpa-
MeHleM B KONMEeKTOPHO-ApEeHAXHOM CTOKe A0NM CHPOCHHX BON M npe-
qnapaHuem npeHaxHux (rpyHTOBHX) ‘BOJ NPH CHHXEHHOM YIOenbHOM BO-
noaatope Ha opomeHue, Hak MaBecTHo, MUHepanmuaauMa cOPOCHHX BOJ
MPAKTHUECKH PABHA MWHEpPANW3AUMM NONMBHOM (peuHo#) BOmM, & MUHe- 4
PANMAALMA NPEHAXHEX BON CYNECTBeHHO Bue, NOCKONBKY OHM NpOXO-

AT CKBO3b TONNY COJNEHOCHHX MOPOJ OPOWLAEMOT0 MACCHBA.

Yuer M NporHosupoBaHMe KAUECTBA BOMAN MO3BONADT Gonee pa-
UMOHATBHO YTIPABJATH BOAHBMM pécypcamy OacceflHa, B 4aCTHOCTH,
NpepycMaTpMBanT BO3IMOXHOCTE MOBTOPHOI'O HCMNONL3OBAHWA ANA OpO-
UeHWA KOANEKTQPHO-OpEeHaXHHX M CTOUHEX BOJS NPOMKOMOHTA,

Ha acHome merommkn B.A.lyxosHoro /2/ maH nporHoa konauue-
CTBA KQUAerTOpHO-npeHamHuX Box mo 0I5 r. (ra6n.2). B Tadn.2
TAKXE MpMBENeHN CHCTEeMATHIHPOBAHHNWE B 7afopaTopuv HAYWUHO-TeX-
Hiyeckoro nporroaa CAHHMPH narnwe CpepmasrunpoBomxnonxa u Cm
i YaCCP o kosuuecTBe CTOYHHX BOA TDOMRKOMOHTA  Ha MEpHON Aﬂ
0I5 p. ,

Hax supHg ua TaGn.2,B pesysbTaTe DPEKOHCTDPYKUMMH u:}fﬂnﬁivr-
M enerem (nomswenne KIJL cHcTem nyTéM MpOBEAEHHA MPOTHBC MABT-
SUMOKHOR JBUMTH He KAHANAX W ABTOMSTMIALMM BOAOpAacHpep eNSHAS;
Bienpenne cooTBeTCTBYRmEN NQAMBHOM TEXHMKM; YCTPO
TN THROB ¥ KQHCTDYKUMN ApeHaxa) M AOCTMXEHHA ON MMAbHAX
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Pepranckan HIT&.E,I;HE.
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MAHOPATHBHEX pexuMon B BONCX0dAleTBeHHNX pafioHax faccafiya
P CHPAAPLH, KONMueCTRO HQANEKTOPHO~APEHAXHEX BOJ, CYmecTBeHHo
CONPRTATCA, HECMOTPA HA 10, UTQ QGBEM CrOUHNX BOIL, TPOMKOMOHTE
p cocTape "BPAHTUDOBAHHNX PeCYneor A opouetua Gymer pOspact-
TR . '
L a6y nnaid
Kannexropro-apexaxtye u CTOUHWE BOOH (ac-
ceMa p.Cupnapsu ¥ ux nemonssosanue, ku®/ron

l'on 'Beoero  tMenans-!Oregn 1COpoc 1B raM un-1Crounye BOIH

Ipapmu~ | ay ercA 'nu HH:.r-!n ene mnumnpummﬂma
'pyercn {nun eHHne ! pexy Ha aensTy | age
| - n MU e-| ¥ Apanp- Mﬂe':-&ne 8H~
! | Tpu k-1 Hun , !cma mpa'wnpnamnu:
! crem | ! 'cypeor, HEI'IQJIE-
] ! ! | !a:.rw Ha opo-
! ! ! lmenue =
Im II"? 2‘9 21&' &ju i 4.& ; % ..
1990 10,6 2,7 3,0 4,9 - 4,8 .
m 91? 2‘4 2.‘? 4.5 I.a E;I b 'H':i.'__: :
200 8,9 P 2,7 4,0 138 5.&' &
206 8,0 2,0 2,7 3,3 1.3 [ .
1,8 2l 383 I8 6,6 - Eanc ¥
) 7 3,3 1,3 &.# S

<=3 6-14 2-4 4-7

Paswepn w resimd yseanwerns npogyruum np
mm'ﬂmmlummplm BEOR
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Opnopa A.[l. Tipnéms nporxosa v HOpDMMPOBAHHA SArpA3HEHWA Mo-

BEPXHOCTHHX BOJHHX MCTOWHHKOB // C6.uayuH.Tp./Cpeareas.HiH
yppuramy. - 1981. - Bum.165. - C.3-16.

. Pagwtue K.A., [odepexckmi Jl.H. K nportHosy MHHepanH 3aLMH

pofs pex Cupnapbk ¥ AMyznapoh // C6.nayus.Tp./Cpeaasrunpo-
somanonox. - 1978. - C.3-I4.

. Py6uropa 2.9. Bamarue BORHEX menuopalmft Ha CTOK M TI'HIPOXH-

upuecKkuit pexum pek OaccefiHa ApaibCKOTO MOP#A. = M.: Dmmpome-

reousgar. - 1967. - I6l c. X
YewGapucop 3.M. TWIpoXmmsa opomaessX TEPPHTOPHA (Ha rmpumepe
GaccefiHa ApanbCKOTC MOPA) - Tamkent: Pan. - 1988. - 104 c.
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lI.H. llavmenopa, xamp.TexH.HayK; C. M. libow; B.Canpummn
J.B. Xomaropa (HIIO CAHWMPH)

AIEKTPOAKTHBAIMA KOJUIEKTOPHO-TPEHARHHX BOJ C LIENBD
HCTIONB30BAHMA MX HA OPOIEHME CRIECKOXO3AWCTBEHHHX
KYJIBTYP

llopemenwe sdfexTHBHOCTH CenbCROXO3RACTEEHMOrO MPOM3BORCTRA
TpefyeT HIHCKAHMA HOBHX TeXHMHUECKHMX pemeHmfl, ofecneuMBammpx yryd-
MeHW® KAYeCTBA M OMONOrWUeCKOW AKTHBHOCTH ODOCHTENLHHX M KOLAEK-
TOPHO-MPEHAXHEX BOJ C L&ILO HCNOABIOBAHHA HX MS OpOmeHMe.

K macrosmemy speseHH » Hameft cTpaHe M 3a pyOexoM MAKONIEN
onpenensHHNA ONNT M0 KOHIMOWOHMPOBAHKD KAE MDWPOEHMX, Tax M cO6poc-
HHX MMHEDSIM3OBAHHHX BOJ C MNOMOMBO SAEXTPHYSCKOrO TOXKA, MeMGpaH-
HOJl TEXHONOTMM, CONHOYHOR SHOPIEH ,pASNHYHEX XAMAGUECKHX PEAreHTOB.
Bonbmoe pPasBHTHE MOAYUADT DASIMYHHS MeTONH AKTHBAUMM BONHEX CHC-
TeM, HMeDmMe NOCTATOUHO OCHANGEHBADNME Pe3yAbTATH: MAPHNTHAL,
nesepEas 00pasOTRA BONM, OSOHEDOBARES, SAOKTPOXEMNTECKAS aEKTEBa-
oS B JAD. _

B cmay csoef cnemwdmxx (Maiue oOnésa M OrpaHNveHNHe tpedo-
BEMME K EKauecTPy ofpafarupaewMofR BONH, HNTENCHBHOCTD soaaeficr-

Buf, BDEeMS DENAKCAIMM, BNCOKME S&TPATH SHepriM, Soxbmoe EONNGE-
CTRO OTXOMOB) STH METORM nonywink NefeperIpMpOBAHNOS NPNMEHSHNS
» PASAHYMEX OTPachfX HAPORHOIrO xoagficTea, HO MeMbEE BCErQ OHN
MCTIONBSYDTCA B CEXbCKOM XO3ffcTRE.

Ocofuft mNTepec NMPeACTARIAET NPHHIHHATBHO Hoauft meTOR aNe-
KTPOXHMWIECKOR SXTHBAINHH XMAKMX CPeA myTéw yrmnoxsproRt oGpafor-
¥H EWAROCTH B AHafpPArMeHHOM 316XTPOSXTHRATODE. MeT0X yrmnoaspHOR
ofpaloTEN NOSBOXRET MyTSM 3NEXTPOXHMMUECKOre MPespameHis BEmEcTs
CHM3HTD MAHSDANTHIAIMD BOJM, HanerNTh 28 xioiweckul M HOHMER cO-
eras, (HIHED-XMMHIOCKHE H anexTpoHHEMMYeCKHe CcBoficTE2, DOBHCHTD
AHOROTHUSCKYD SXTHBHOCTD BONN; PeryaMpyeT EOINTECTEO ofpalaru— _
neem0ofl BONN HYEHOMD XAUGCTBA.

APPexTHBNOCT: yHKNOASpHOR 06paGOTEE BONH OUPEREZSSTCR HE
ATOZSKC TDAIMIMONAMNMH MOXASATEIMO! KAYECTEA IMEETPOXMMNTECENX 2
ApoueccoB (CTENeHs P3IONEIStA BEmECTS X Xp.), CHOXMEO pasmmmel
pH ¥ peSOKC-TIOTeHIMAR0S wexoxHoR ¥ ofpatoTesNOR IGEXOCTH, BpeMe-— 23
hew E%3MEO-XMOYSCKOR DEASXCAINN CHCTEM, DOXPEPrMyTOR ymmmoasp-

-+
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Homy mospefcrevo. Kpowe Toro, Hejoporas cTOMMOCTE 00palboTKX BO-
au (1-2 xon./M®) ¥ npocroTa KOHCTPYKUMM YCTAHOBKM NO3BOJADT HC-
NOJBBOBATE METOJ BO MHOTMX 00NACTAX HAPOAHOTO xo3AAcTEA, B TOM
UGG U B CeNIBCKOM.

B pesysprare na60paTOopHLX yccnenoPaHK! ¥ MPOMHEITEHHHX HMCITh-
raMuil yeraHopneMa wpeappualiHO BHCOKAA afpex TMBHOCTE YHHIONAPHOH
S/ eXTPOAKTHBALMHY BEWECTB B CAMHX DPa3JUUHHX TEeXHONOTMUECKUX MMpo-
yeccax: NpM yaaneHuu HAKKIM B TeroofMeHHHKAX , -OUNCTRE ITPOMEIL~
NOMHLX W CTOUMMX BOJN, o6padoTke MynbMH H (GROTANMOHHEX DPEAr@HTOB.
B finonuu, QPI' ¥ ApYrMX CTpaHax pacrnpocTpaHeHs OHTOBHE Auedper-
MEHHKE BJIeKTPONHAeDH IJA o6pa6oTkM NHTHEOBOK BOIH C LEJBD yaydme-
HMA WX OPraHONEenTHUeCKHX M XMMHUYSCKUX cBofCTB.

B CAHMMPH npopepeHs MCCAENOBaHUA MO OTPaCOTKE OCHOBHX Ma-
PAMETPOP BJIEKTPOAKTHBALMM KOJIJIEKTOPHO-JPEHAXHHX W OPOCHTE/BHHX
BOJ € LieAbY OPOMSHMA XNONYATHMKAE M npennocesHo#t o6patoTky XNOm-
ROBHX COMAM. Mayuanoch BIMAHWE AKTHBMPOBAHHOM BOON HA POCT,pas-
BUTHE W ypoxafHOCTh XJIOMUATHMKA, OMPEfenAnoch BAMAHWE AKTHBMPO-
BAHMON BOAN HA MMKPOOMOJNOIMYECKOEe COCTOAHWE MOUE.

B npouecce ajexTpoxuMMueckoll axTHBalM¥ KOJNEKTOPHO gpaﬂa:
HMX BOX B aMadparMeMHoM sieKTponusepe olpasyeTcs nucnaa.(aﬂﬂmnml |
i menounas (xaronur) soja. Kucnas (nonoxurensHo sapaxeHHas BOja)
wenser peaxuwn nomy (pH) ¢ 8,0 o 1,2; pwu-mmmwu ié'

llockonsxy pH B nmosoxuTenbHO aapn:aﬂunﬂ 30He ﬁnﬂuh
ANABTCA BOSMOXHOCTH MMIDALMM aunuana.na'j: f5w,
SHAUMTENBHO® CHWXENHe uluupn:uaanpu:: YTe TTPOM
nnul~|ulmllull;lnlliunmn xnopa. <
-mﬂ mm am "F‘?' d-_, 1;;'- X071

) Iy
.........
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[lpr pH = 9,6 - 10,6 en.

Mg "+ 200 — Mg (oH), ¥
npv pH 10,6 - 12 exm.

Ca’'+2(0n) ~ ca (0H), }

OUcBoGomneHHdue KMcnoTHue ocratku (CIS SDE"} MHUIDUDYOT B MO~
JOXMTENbHYD (KMCNym) 30HY, 38 cCUeT uero B OTpHIATenbHo# aoHe
OPORCXOINT CHEMOHMO HOHOB MATHHWA, KANBIMA, XJODHIOB ® cyxuparTos,
a Takxe odme#l vumepamusamux BomH mo 30%. _

OxucnuTenbHO-BOCCTAHOBUTENbHEN MOTEHUMAN MEeNOYHOR BONH Me-
HAeT NonApHocTs oT +280 mo -II20 wmB.

B peaynbTaTe aneKTPOXMMHUECKOTO BO3Je#ACTBMA BOfla, NMEpene-
leHHas B MeTacTalunbHOe COCTOAHME, Mnpuolperaer pan crneuudsyec-
KMX CEOWCTB, KOTOPWE HAUMHADT TEPATHCA [0 Mepe BO3BPAMEHHSA aKTH-
BUPOBAHHOK BOAW B COCTOAHWE YCTOWUMBOI'O TEpMOIMHAMWUYECKOTO paB-
HoBecHfi. Bpema coxpaHeHus aKTHBHOCTH (MeTacTaGHABHOTO COCTORHWA)
XapaKTEepU3yeT Meprof, PENaKCcAlMU CHCTeMH W OMpElenfeTcA BpemeHeM
BOCCTEHOBNEHUA JHAYEHHH OKMCAMTENIBHO-BOCCTAHOBHTENBHOI'O MOTEH=
uvana ( F ) mo vexopHex 3HaueHui. .

Bpems peJaKCAUMM TNOJORMTENBHO AKTHBHPOBaHHOA BoAw (aHoaM-
ta) - 00 3 MecAuep MpY YCNOBUM XPaHEHWsA eé B MHepTHOR nocyne
(cTeKno, NoJKATHAEH U Ip.), & OTPHUATENbHO 3apAKeRHOA BOAM (xa-
romuTa) - 6-I0 9 ¥ HaxomuTcA B odpaTHOM 3aBHCHMOCTH OT ROJHYECTEA
saTpadeHHOll HA AKTWBAIMO SHEPIAM U B NDAMOA 3ABHCHMOCTH OT odsema
¥ MAWHeDATM3ALNE BOMH.

YeTaHOBNEHO, UTO WA yAYUlleHWA KAuecTBA M MOBHIEHWA Guono-
‘rYuecKofl AKTHEHOCTM OPOCHTENBHEX BOJ C LeibD OpOWEeHHA W mpeano-
cepHOfl 0GpaGOTKM CEMAH XJIOMYATHHKA BJEKTPOARTMBALMI ClefyeT
npoeogure mpu pH = 9,2-9,6 ¥ pemoKc-NoTEHIpATe (¥ ) = -360 uB.

[ng KOHOMUMOHMPOBSHMA KOJJNEKTOPHO-IPEHAXHHX BOJ, 3JEKTPO-
ofpaborra nposogurea npu pH = 10,6 u ¥ = -860 MB mo monHoro
YOANeHUA MOHA MArHMA W3 pacTeopa. [lpu 2'roM MuHepanusauua CHUXE-
erca no 30 %(3a cuer ynaneHua. M3 Boian B JOpMe I'EAPOOKWCH HOHA
maraua go 100 %) ymeHbiaercs comepxaHue XAOPMHOB M CynbdaToB A0
26-29 %, TPOMCXONMT NMepepacrnpefenesde TOKCHYHNX conelt: Haubonee
ToKCHUHHE Na(f nepexofuT B MeHee TOKCHuHyw dopmy Nap S0y
BOJl& NpMOGpeTaeT CMONOPMYECKYn AKTHBHOCTb 38 CYET MeTacTaOWib-
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HOI'O COCTOAHMA BOUHOW CHCTEMH.

KonMuecTBo BHIANEHHA MATHMA M3 pACTBOpa MPONOPHHOHANBLHO KO-
AMYECTBy 3J&TPAYEHHOT'O 3JIeKTPHUECTBA (rn/n).

Heo6xomMMoe KONMYECTBO SIEKTPUUECTBa NAA MOJNHOTO YAANCHHA
MAPHWA H3 DACTBOP& SABMCHT OT COAepKaHMA ero B MCXOOHOR BOgE M
COOTBETCTBYOT OKCTIOHEHIMANBHON 3ABUCHMOCTH ¢ = A€ *  npu
apaueHnsx Kosdiuumentor & = 5,28; 6 = -0,0020, monmyueHAHX Ha
OCHOBAHMHM SKCMEePHMEHTAJNbHEX JaHHHX BJjfi BOA cynbdaTHO-KaNbLMEBO~
ro Tuna ¢ MuHepanusaumeR mo I0 r/xm, xapakTepHHX AAA 30HH Opome-
mua lomomHOM cTemu.

B pesynbTaTe SJEKTPOAKTHBAUMA MPOKCXOJMT nepepaclpepenexie
roKcHuHEX coneft. Hanpumep, ecn¥ B ApeHaxHo# Boze cyabfaTHO-EANb~
MeBoro TMNa N0 o6pacoTKM mpeoGneman Nalé (35 %), To mocie
o6paGoTEM CONEepRaHWe ero CHU3WIOCH Ao 22 %, I3 % Natl nepe-
mio B MeHee TOKCWUHyD conb MNa, 505 .

Ing yAydmeHMs KauecTBa ¥ NOBHNEHUA CHONOTHUECKOR aKTUBHO-

| cT opocHTensHO# BOJH SNEKTPOAKTHEALMD cnenyeT MPOBOGMUTD OPH
pH = 9,2-9,6 ef. ¥ pejoOKC-TIOTeHUKae F = -360 MB.

CreneHp AKTUBHOCTHM BJEKTDOAKTUBMDOBAHHHX BOJ, ONpejelngercd
NyTéM HM3MEePeHWs OTKJIOHeHUA CHeLyomux fMIMKO-XMMUUECKUX BEJWHHH:
pH, pepnoxc-morenumana o , MB; OfmeR meCTKOCTA M MOHA MATHHA,
MP-2KB/J; mepuoje penakcelmu T, 4. :

JeTpaTH 2JEKTPOSHEPTHH, HEoOXOomuMHe AR noayueHds 1
AKTUBMPOBAHHON BOMM, B 38BMCMMOCTH OT Wam o
B Tabauue . P s i
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llpw opomerwu axTUBMpOBAMHOR OPOCHTENbHON M KOJNEeKTODHO-Ape~
HamHOR BOJO# yckopswres POCT, Da3BHTHE M CO3DEBAHME XJIOMUATHUEA
e 15-20 mHed; ypomaMHocTs noemmaerca Ha 5.7 n/ra.

Ha OCHOBAHWH MHKDOGHONOrMUECKMX MCCenoBaHuil opomaesx noum
YCTAGHOBIGHO NONOMMTENbHOE BAWAHHE NOJMKMBA BKTHBHDOBAHHOR BOmOf
H& DASBHTHE NOYBEHHHX MMKDOODPraHH3MOB, 4TO 0COGEeHHO Y2TEO Opo-
ABNIAETCA B OCeHHMR nepwon. ToHOBWN YUACTOR Mo wWHeaeHHOCTH HETPH -
(HMKaTOPOB, NeHHTpUFURATOpOR M 830TO0aXTEpa CYMECTBEHHO YCTymaer
OpomaSMOMYy &KTHBHPOBaHHOR Bomoit,

Texuuueckvuw cpepcrsamu peanusamu SNeKTPOXHMHUECKON axTH-
BELHH BOL ABIADTCR PA3NKYHOTO DOfA 3MEKTpOaKTHBaTOpH (JAB), npag-
CTaBnfomue coOoft pasHOBMEHOCTH AMadparMeHHOro aNeKTpONK3LDA.,

PaspaoTaHHue B HacTosmee EP&MA YCTAHOBKH 3JIEKTDOAK THBAIIMH
popu (Cpemashiiiras, CAHMMPH) e memmnm EIHDOKOT'O MpHMEHEHMA B
CEJBbCROXO3AHCTBOHHOM MPOM3BOACTES B CHAY HX Marol TpOKIBOAMTE -
HooH (I-4 w°/w). §

JKCMEPHMEHTAMY YCTAHOBNEHO, YTO TARMMA YCTEHOBEAMM MOXHO
CCYymeCTBHTE NPeAnOCeBHYyD OOpAGOTKY CeMAH XJAONMUATHHEAR HA naoma-
oy 560 ra. [l1s opomeHus meoGXONEMH yOTAEOBRE BSAB ¢ Goxes BHCOROE
NMPOESBONETENEHOCTER ( min 10 x/c). k

Ang yay@ueHMs TEXHHEO-SKOHOMMUECKMX noxasarTened YCTAHOBOK
SAB Heofxommmo:

PaspatoTaTr HOBHE ONTHMANLHNE KOHCTDYKTHBHES PEmeHHE 3Me-
KTPORKTHBATOPOE, B TOM WHCNE MOAYALMHX OROWMNX yCTAHOBOK, KOTO-
pue O NOIBONMAR My™éM Halopa mofmyxell ofecmewnT: HeoSxommee
00BEMS 9TSKTPORKTHBHPOBAHHON BONM IDH ONTHMATHHEX 3&TDATAX 2Xe—
KTPOSHEDIHM |

COSASTD HOBHE JQUEKTHBHNE TEXHONOIWWECKME CXOMH ¥ Damne:
patoru 3AB;

COSRATDL HOBHE JAEKTPONHN® MATEDMANN, B T.4Y. MANOHIHAEWEED-—
EMECK, CTORNI® X SMORHOR NORSDHSAING OXERTPORN: '

PIMERATD HOBNE SJeRTPOgMaWWecCKHe noxs  (couereswe marsmy—

HOPO B OREXTPHUSCKOrO; MOCTOAMMOID SIEKTDHUOCKOND ¥ nNepsuesHoro
SXSKTPOMATEETHOI'O ¥ ID.), YTO DOSBOART NOBNCHTE sdfexTERHOCTE

CHMMSHTS CTOMMOCTS SXENTPOSHEDIME; : ]

YBOIHWHTS KQINUECTBO ¥ MORHOCTD MCTOUEMEOS SHeprOmNTaMmS. e
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YK 556.531
Bonloxoaafc TBEHHO~OKOHOMAWECKAA OLeHKa ynepda 0T POCTA MAHE-

panusauuy cToka p.AMysapey W Mephl Mo OO CHUXEHMID B OpollaeMoM
semnenesuu Hvaosnen. loaunos C.A., Imuxacos M.A., Poewuxas J.P.

C6ophux Hayuupx Tpymos, Tawxenr, CAHHAPH, 1990.

B craThe pacCMATPUMBAETCA BIMAHWE POCTAE MMHEDATMIALMK BOJ
p.Amynepsu, Bereferene cfpoca B He@ BHCOKOMMHEPANWIOBAHHEX HIE,
HA MPOAYKTHBHOCTH OpOWAeMHX 3eMenb M MNPEeANAranTCA Nepeoouepes-
HHE MepH MO CHUXEeHWD ymepla B OpoWAaeMOM 3JeMieuendd HHW30BbEep pe-
KH. :

Tatn.3.

Y 631.67.036,4:633.13

Pacuer ypoxa#HocTy puUca MpH UCHONBIOBAHMM MUHEPANHIOBAHHOA
Boay Ha opomenne. Hacowos B.I.

CoopHux HayuHex Tpysos, Temxenr, CAHVMPH, 1990, . 4_
D cTATbEe HE OCHOBAHMM aHANMsa M 0606meHMA ONMyC/AHKOBAH

pasor ¥ TeopeTHUECKUX NpopasoTOX BHBEAeHN mw
CTH WA ONpejeneHna ypowa#HoCTH PHCA C YUETOM B CKOPOCTH
- el s, T _'?I'-"i"{‘i::n: I-:..- il :_'. il

BEPTURANEHOR (MILTPAIMM ¥ MMHEPANHIALMH OPOCHTENbHON B
Bu6x.20, wirmerp.2. | e

YK 631.587 (262.63) ol

e

é
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YIK 631.445,52:631,675. 4

Unpeneneque NpoMuBHOM HOPMH MPH NPOMHBKAX BACONEHHHX 36~
MeJb BOROR MOBHUEHHOW MMHepanusaumu. HxyGos X., Benoycop O.M

COopHMK HAyuHwX Tpypos, Tamkenr, HIO CAHMMPH, 1990,

Paspaforasa sasucumocTs, NO3BOJIADMAA PACCUHTHBATL NPOMHBHYD

HOPMY [IPW NMPOMWBKAX J8COJNEHHHX 3eMenb BOJAMM [0BEmEHHO MHHEpa-
NHBALIMH.

[lpueopares meTomu NONyueHUA 3HAUYEHHH napamerpa 3aBMCHMOCTH,
Aa8TCH 3HAYEeHWe BSTOro napaMeTpa ANA NOYB PA3AMYHOPO MEXAHWYec-

KOr'O COCTABA, HMEOmMUX XJNOPHUAHO-CyAbdaTHOE 3acoNeHHe.
Bu6n.7, Ta6n.3.

YIK 626.862.4:633.19

OnTUMMSALMA NEpaMeTPOB KOLIeKTOPHO-ApeHaxHON ceT Ha pH-

COBHX OpoCHMTenbHEX cucremax. Hacowos B.T., Bakec H.A., Yema-
Hoe M. A.

COopHuk HayuHux TpymoB, Tamkenr, HIO CAHWMPH, 1990,

B craThe NpHBOBMTCA METOAMKA DACUETA ONTHMAJNBHHX NapaMer-
DOB KOJNEKTOPHO-ADEHAKHAX CUCTEM HA DMCOBHX OPOCHTENBHHX CHCTE-
MAX, YUMTHBADNAR TEXHUKO-OKOHOMMUECKHe ACTMEeKTH CTPOWTENLCTBA M
srcrnyarauuy KAC w faxTopn, Bausvmue Ha fopwmupoBaHue ypoxas pH-
ca.,

Kpurepues ONTHMAJNLHOCTH NapameTpoB ApeHaxs ABAAETCA MAKCH-
MyM DASHHLH MEXLY UMCTHEM JNOXOHOM OT MpHpOCTa cenberoxoaakcTReH-

HOf MPOAYEUMK ¥ NpHBEREHHHMH SATDATAMH Ha CTPOUTENBCTEBO OpPOCH~
TefbHON M KONNEeRTOPHO-APeHAXHON ceTH C yueTOoM 3IKOHOMHUEeCKHX

OHEHOK BOEHOSEMENbHEX W TPYAOBHX Pecypcos.

En6n.22, wanocrp.4, Tabn.4.

YJIK 631.67.03

AfdbexTHBHOCTD MCMONBBORAHMA PEWHHX M KOJJIGKTOPHHX BOX
Ha noceBH pEca B XopeaMckoM oasuce. Mepmmenckuit M.C., HNomm-
Hop C.A .

CoopHux Hayusmx TpymoB, Temwenr, HIO CAHM/PH, 1990.
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B penmx nopsnesMa BOROOGECNEOUSHHOCTH 3J@Menh XNOMKOBOIQ

KOMTLIOKCA MPOANArawTcA NyTH nopumeHus 3{PexXTHBHOCTH HCMOAb3OBA-
HAS POMMMX pecypcoB Ha moceen pca B XopesMcroR oGnacTu,

Bu6an.3, radn.d.

YIK 631.67.036.4

[lportos KayecTBa OTKAUMBAEGMHX BOZ MpH MCTIONBIOBAHKYA WX Ha
opometne. ‘Myxamemnaxos U.0.
COopHux Haywmx Tpyaos, Tamxexr, CAHHAPH, 1990.

B craThe pacCMATPHBASTCA ARTYANBHAA MNA pceft apupHoR soHu
OpOWAEMOT0 SeMTEeNeNHA 3AKOHOMEPHOCTH M3MeHeHMA MHHOPANH 3 ALMKH
NOASGMHNX DOJ, MPH MCOOABSOBAHMH BOM pasyueHON MMHEpaNM3aLMY.
Ha OCHOP® MSBECTHHX MATEMATHUSCKMX MomeneR asTopoM paspadoTrana
MOTOAMKA MPONHOSA MWHEPANHSAIMM MOA3EMHEX BOA.

Eu6x.6, wuperp.2, Tadn.2.

YK 631.67.036.4
[[porHos BOSMOKHOCTY HCNOXB3OBAHMA CJAGOMMHEDANU30BAHHNX
RpeHaxHO-COPOCHHX BOJ AR OPONMEHHA NeCYAHMX M cynm n-
mens lenrpagsrofi Sepranu. fixyGop M.A. ek X
- CSoprux HaywHsx Tpymos, Tamxesr, CAHHMPH, mn. { i
B crame PacCMaTPHBADTCA BONPOCH, m-mu c umw’
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X SIPASHADIHX BOMECTE W MX noBeTo
ckoM xossfcree.

Hnaoerp. L.

YIK 628.312.004.12

[lporros crensuu JarpAsSHeHuA XNOpOpraHiyec kUMK Mmec THLIMRAMY

B SASHCHMOCTH OT MMHEpanMaawuy XOMNeKTOPHO-ApeHaNHEX BOJ,
Fysues H.B., OcrpoGpox B.T.

COopHME Haywmax TPyRoB, Tamkenr, CAHMMPH, 1990.
Ha ocHoBaHmM NpOBEReHHNX HCcnemnoBaHul ENEpBENE YCTAHOBAEHA

BHCHMOCTS . ,

llporsdsspya Ty wzm wkyp susepanmsamm KB o AOCTATOWHO R
CTENCHLD BOPOATHOCTH, MOEHO Mpexckasats (npu HEUSMEHHOM YpOBHe
TPMMEHSHNA NeCTHUMEOS B NAHHOM DerwoHE) ORVBAGMYD BEAWUNHY 28~
TPASHEHES STHX BOX XJOPOPTaHNUECKHMI NECTHIMAMM.

Haapcrp.1, radx. 4.
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C6opHux HayuHwx Tpymos, Taukext, CAHUHPH, I990.

B craThe omucaHH METONMUECKHEe MOAXONN K peleHHo 3&1a4Y xa-
yecTpa BomHuXx pecypcos pnR neneft ACYB-Cupmapbf.

JlaH nepcnexTMBHHHA NMPOrHO3 KONKYECTBA M KAYECTBA BO3BPATHEX
Bon, B Oaccefre p.Cuppapby, & TakXe DACCMOTPEHH HEKOTODHE BOMpO-
CH YNpaBlNeHHA BOJHHMM pecypceams OacceflHa Cc y4ueTOM WX KayecTsa.

Eu6n.6, wnmoctp.I, Tatn.Z2.

YIK 628,314

JNeXTPOAKTHBAIMA KO/UIOKTODHO-NPDEHEXHHX BOXN C OeJbD
MCHONBSORAHNA HX Ha ODONEHHe CSJBCKOXO3ARCTBEHHHX KyJNE~
Typ. [lanwesnosa I.H., M C.M.,Canpuxun B.,Xomaropa JI.B.

CGophnx Hayunux TpymoB, Tawxenr, CAHMMPH, 1990.

B paGoTe pary oTpafoTaHHNe NapaMeTpH 2JeKTpoxUMWueckol ax-
THBALHH KO/NIEKTOPHO-APEHAXHEX BOA C LENbK yAYGmeHWA MX KayecTsa
¥ nosumeHusa Guoiorwueckof SRTHBHOCTH IR nnuumauiw B m—
cxoM xo3sficTee. *

Yeraosaero, uTo opomeHue XxAoMuATHMKE TPOMSBOANTCA MPH
pH = 10,6 u ¥ 5 MOHA MAIHHS |
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