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BBEIEHUAE

MHTEHCHEHO yBeJUMYHBADIEeCHA MCNOJb3OBAHNE BOMNHEX DECYPCOB JIA XO=
3FICTBEHHEX HYXI NDUBOIMT K CYWECTBEHHHM M3MEHEHMAM CTOKA DK, BOJHO-
'O pexEMa TePDUTOPUM MX CAacCedHOB # BONONDAEMHHKOR,

OCOOSHHO BEJMKO 3TO RIMAHHE B ADHIHEX H IIOJIVADLIHEX odnacTax, Ine
€llBa Ji OCTANHCH PEKl, CTOK KOTODHX He HCIOJL3YeTCH B XossgicTrse. B
pAne PadoOHOB "NEATEJBHOCTH YeJOBEXA B OGMACTH YNDARICHHS BOIHEMHU pe-
CyPCaME CYUM DO CBOHM MacwradaM CTAHOBATCA COHESMEDMNMOH C BO3NedCTEHEM
Ka HEX NpApOmNX Qaxropon" (40| . Bue Gonee Benuxo OymeT RIAAHMe AHT-
PONOreHHNX QAKTOPOB B MeDCHeKTHBE, KOTrIa opernojaraeTca OpOCETE HNOOON-—
HETCJLHO IECATKH MIH.Ta # OCYUECTBUTH T'DAHINO3HHE padoTH mO Mexdacceii-
HOBOE mepeGpocke cTora [47 ] .

B 8THX YCHOEBMAX DRIMOHANLHOE M Haudauee 3@PEKTHEHOE HMCNONH3OBAHEE
BOIHHX DPECYyPCOB B NepCHEKTHBEe HEBOSMOXHO Oe3 JOCTOREDHNX SRaHMit of
H3MEHCHMAX, YXe NPOMSOWENIMX B BOJHOM DEXNAME M CTOKE DEK HON BINAHH-
€M aHTDONOT'eHHHX (PAKTODPOB. Bile Gojee BAKHO NMpPeNBAIETEH H3MEeHeHUsI, KO-
TOpHE NPOHBOUNYT NMOX BAMAHMEM OCYWECTRICHHA IUIAHNDYEMHX MeDOI DAATHHE .
"HaxoxneHue ONTEMANBHOI'O COOTHONEHHA MEXILY YCAOBMAMM DACXONOBAHEA H
OOOONHEHAA BOX CymM ARIAETCA ONHOH M3 BaxHelmmx mpodiem, oT pelieH R
KOTOPOK B 3HAYHTENBHOIl Mepe 3aBHCAT YCIOBHA CymecTBOBAHNA YENOBeYeC=-
KOTO ofiecTsa M JMK IiaHeTH" [40] .

OIifi M3 OCHOBONOJIOXHHKOB IMIPONOTMYECKOi HayKy B.T.Tayuros |25]
YE€ B Hayale TPAMIATHX ..u0B {Mcaj], YTO B NEPCHEKTHBE "THEPOROrHA OT
€CTECTBEHHHX BOX QIONXHA OyHeT nepeilT# K BoIam H3MEHEeHHHM, OTKIOHEeHHA
KOTOPHX OT CHTOBHX YCJOBMK GyOyT NpPOr'pECCHBHO HapacTars".

B Ham¥ TONH MEPONPUATHA 0O MHTEHCHQUKAIMA MCIOJbL30BAHHA CTORA HA
BOEM 3CMHOM mape # y Rac B CoBeTCKoM CONBE pPasSBOpAYMBANTCA CTONL CTPe-
MATEJNEHO ¥ DpoGaeMa ero MSMeHeHMA [ON BINAHUMEM 8HTPONOTI'@HHHX (aKTO-
POB CTOJE BEJHMKA, YTO LEHTD I'MEPONOTHYEeCKIX HCCHenoBaHUM BCe Coxee
AKTHBHO CMENAETCA M3 O0JacTd GODMWDPOBAHEA CTOKA B OGIACTEL ET0 HCOOAER-
sopaHAA. 00 8TOM KpacHOPEYWBO IOBODUT BCe YBEAMYABAIIEeCH KOAWYECTRO
MCCRENOBAHUE OO MpoGieMe H3MEHeHHS CTOKA, er0 DexuMa & MIH e DAJIH SAITH#K
OOX BUMAHHEM XOSAUCTBEHHOU NEATENBHOCTH YenoBeka (5I,83,104] . Buromu
HX OTHOCHTEJBHO BO3NEHCTBAA BHTPONOTEHHHX (JAKTOPOE HA CTOK PeR €acTo
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OPOTHBODEYMEN, YTO CBA3AHO C OOJBUWOW CHOXHOCTED DACCMATDUBAEMOU HpoG-

JeMN H CKYROCTER HCXOHHOH MHOOpPMALIAH,
Ha Bcero xoMmaexca MepoNmpMATHH, BIMADIMX HA CTOK DEK B YCIAOBHAX

Cpemiedl Asmm, OCHOBHEMM SRIANTCA OPOWEHHE, APEHUPOBAHUE TePPUTOPHY

PETYARpOBaHAE CTOKA BOHOXpaHWMLAMA. [[POMHIUIEHHO-KOMMYHANIBHOE Ge3pos.
BpaTHOe BomoumoTpedsieHMe BO3pacTaeT BO BPEMEHM, HO OHO HEH3MEDUMO Ma-
40 [0 CpapHeHHD ¢ HppUraUMOHHEM, [[03TOMy AHTDONOTeHHWE M3MEHEHMH CTo-
KA per Cpemsedl A3MM BN3BAHH IVIABHEHM 00pasoM BO3JeiCTBHeM BOJNHHX Me-
AHOpAIMA . Bumawme HOCNENHHX NPOABAAETCA B OCHOBHOM B TpeX Hall paBJIeHY -
AX: ) WBMEHEHWE CTOKA DEKH H er'0 pPexuMa BO BpEMEHH H MO JUIMHE;
0) H3MeHeHMe KAYeCTBA BONN; B) M3MEHEHMe CTPYKTYPH BOIHOI'O 0ajaHca
OpomaeMO# TeppETODHH.

B padoTe Ha mpmmepe Gacceiltna P.AMyIapeu JaHa OLEHKA H3MEeHEeHHH

CTOKA DERM, €I0 pexHMa H MAHEDANH3ALEE B COBDEMEHHWX YCIOBHAAX H B
OepCOexTHBe,



[napa 1. AHTPOLOIEMHME GAKTORU CTOKA PEK M
METOJH OILEHI BJMAHMA HA HEDO
XOSAUCTEEHHOA JEATEJBHOCTH

l.le AHTpONOrEHHEE (AKTODH CTOKA

Buuanne qesopexa HA OTOK PEeK M BOIHWA pexuMM TeppUTOPMM MHOI0OO-
PASHO -~ OPOWEHME, OOBONHEHHME JIACYLVIMBHX M OCYWeHHE M6 peYEJIANHeHHEX
semenh, OTHEMH COTOKA M MexOaccelHOBHEe NepedpocKH ero, ArpoJecoMeino-
paTHBEHNE MEePONPUATHUA, COIJAHNE NPYAOB M BOJNOXpPAHMJML, NPOMHIVIEHHO=
KOMMYHAUILHOE BOJonoTpednende, ypOAHWsAUMA, TOPHOPYIHHE pacdoTH M OT%h-
eMd NON3EMHEX BOX HA OpoOWEeHWe H OOBOIHEHWE TeppPHTODPMH.,

B xaxaoM oxoasgo-nulyAs Comsmom Gaccefne moryT neficTBORATH ecaw He
Bpce, TO CONBUAHCTBO M3 NpUBENeHHHX Buwe (axTopoB. [Ipw BTOM B yCaoBusx
KOHKpeTHOI'0O OaccedHAa olHH (AKTOPH AWIAKTCA TIABHEMA, A LUpyrae = BTO=-
pocrenelHuMy. Tax, HA peKaxX, PACMNOJOXEHHHX B CTEnHoll M JecocTenHoM
J0HAX, OCHOBHEMM (QAKRTODAMA, WIMAKWMAMA HA CTOK, AWIAKWTCA aArpoJecoMe-
JUOPATHEHHE MEPOOPUATHA M COZNAHME NPYAOE M BOAOXpAMMIMW,. B padoHax
Janamnot Cudupn, lMpudantuky u [lonecha DOMMHMDYLMME AHTpPONOreHHHH
QAKTOp - 8T0 OocyweHHe O0J0T M 3A0OJNOYEHHHX BeMeNik B B HeROoTOpol Me-
pe opoweHme Ha OcyweHlNX 3ewiix. B dacceilHax MaJuX M CPelHHX DPEK,
TEPPUTOPHANILHO TATOTEHUMX K KPYIHEM NPOMNUVIEHHEM LEHTDAM, OCHOBHHMY
AHTPONOTEeHHNME (AKTOPAMM SOVIALTCA PEryJANDOBAHKE CTOKA, NPOMBIVIEHHO-
KOMMYHAJILHOE BONONOTPeOAEeHMEe W YPOAHMBAIA.

B apmmiux ¥ nosyapumiux sowax (Cpemwsas Asua, Kmuwi Kasaxcraw,
Cepepuull Kapxas, [lopoxxbe M T.H.) OCHOBHHM AHTPONOreHHHM PAKTOpPOM
ARIAETCA OpoweHMe, OmNHAKO H B 9THX palioHAX MMEET MECTO OCYWeHHe [e-
PeyRIAXHEHHNX 3eMeAb, DeryJuMpoBaHde CTOKA BO BPEMEHW M [0 TEPDUTO-
PUK, NPOMNIVT@HHO-KOMMYHANBHO® BOnonoTpediexne, Wx poss, KAK OpaRMIO,
BTOPOCTENEHHA, XOTA OTHEABHHE M3 HAX B ONpPONENeHHWe NEePUOIN BpemeHu
MMEDT I'JABHO® SHAYeHHe.

YaoTs AHTpPONOreHHNX GAKTOPOB BAMAGT HA OTOK PeK 4Yepes BOJHEU pe-
XuM TepprTOpEE (OpOWEHHE, OCYWEHME, ArPONECOMEAMOPATHEHNE MeDPON P~
THA K T.A.), 8 9A0TH =~ HENOCPEACTBEHHO B pycae (peryinpopaine Bojo-

XPAHWDNIAM , BOJIONONLEMHNE [UTOTHHE, MeXJacCedHOBME NMepedpockH CTOKA
| '-Ii,-



Ha papnuunoll TepputopuM, rue oGaacTH (POPMHPOBAHHA CTOKA H EI'0
HCLOJMLIOBAHMA HACTHYHO COBUAJNAKT, XOSANCTBEHHAR NEATEALHOCTEH BiSHBA-

eT Hapyuehne ecrTecrTpeHMMX yeaopud QopMMpoBaHms croxa. llon BIHAHKEM
Opowerun (ocywenus), ArponecoMesMopaTHBHHX W ApPYIHX MeponpuaTuit

MEHACTCA BONHNM pexum TEPPHTODMM, Xapaxrtep ee ranporpaguieckof ceTH,
4TO CKAIWBAETCA HA CTOKE PeK M WX pexmMe,

B ApRIMEX W HOAyApPHIHHX S0HAX OONACTH QOPVMPOBAHHA ¥ MCIOALIOBA-
HHA CTOKA pe3akro paarpanwdens. losroumy XAPAKTED M CTenendb BosnefdcTBEMA
REATEJBLHOCTH YeJOoBeKa HA CTOK B STHX OOJNACTHX PASJMYIHY ,

B oonacTi QGopMRpoBAHMA ©TOKA Clemnyer pasiauvaTh;

I. Mecrhue faxkTopu, cmasamHwe aubo o M3MEHEHMEM NOBeDPXHOCTH BO-
IOCOOPOB (pacnauka CKAOHOB, MHX TeppacHpOBaHHe, BHOAC CKOTA, JeCOomo-
CAIKA ¥ T.ll.), JHOO C PeryNHPOBAHMEM CTOKA B BOAOXDAHMIIMNAX.

2. InoGancHue PosmelicTHHA, BNINBAKUNE MIMEHEHME BIATOIepeHoca,

HaBecTHO, 4TO GECNOPANOWHHI BHIAC CKOTA M DACHAUKA CRAOHOB OPABO-
AHT K YHHSTOXEHMD PACTHTEILHOI'O MOKPORA, HAPYWEHHD CTPYKTYDH MOYB,MX
9PO3HH, YDEANYNBANT HEPABHOMEPHOCTH CTOKA, YXVINADT ero Xivadeckmi
cocTap M CHOCOOCTEYDT (OpPMMPOBAHMN ceeil, '

HanpoTue, TeppacupoBaHie CKJIOHOB M NECOMOCAIKM CO3NAKT anaronps-
ATHHE YGIOBAA JUIA COXPaHEHMA CTPYKTYPW MOYB, HEJADT BHYTPHTONOBOE pac-
opemeneHde CTOHA CoJiee PABHOMEPHHM,

K coxanenmn, KONMYECTEEHHHE ONEHKM RIMAHAA ITHX XO3ANCTBEHHHX Me-
ponpaATEY H& CTOK PEeK HAM He MSDECTHH. MOXHO, OJHAKO, npeInoIOXATS,
9TO, NOCKONEKY BCE 8TH MEPOOPAATHA UPOBOJATCA B camoil HASKOrOpHOM
YAcTH BOAOCOOPOB, BRAAN KOTOpOH B (ODMHPOBAHHE CTOKA HAYTOXKHO MAJ,
BUGLAHME DTHX MECTHHX AHTDONOrEeHHHX (JAKTOPOR HA BOIHHE pecypcH He moJd-
EHO OHTE CYWeCTBeHHHM,

Ha MecTHuMX AHTPONOTeHHHX (AKTOPOB HAMOOJALUEe EAMAHME HA CTOK B
O6nacTi ero GOpMNpPOBAHMA OKASHBADT BONOXPAHAIMNA, 03 KOTODHX MpaK-—
THYECKHN HEeOCYWMeCTBHMA COBpPeMEHHAA HppAramMa. Tax, B 30He JOPMAPOBAHMA
CTOKA D.AMyIADBE yXe JyHKIMOHMpYyeT HypexCKoe BONOXPAHKANE M CTPOHTCA
Paryuckoe.

BonoxpaHwmma 2T, ONHAKO, He MEHADT YCAORMH (POpMIDOBAHMA CTOKA,
& Jibk TpaHcQOpMUPYOT ero. BaMAHHMEe MX 3AKMDYAETCA B PeryAHpPOBAHEM OTO-
K& ¥ B CBASM C 9THM B COKpAlleHMM DASNMH0B B HMIOBRAX PeR, B YMEHbme-
HEN KOJNYECTBA HAHOCOB, MOCTYHANUMX B HAXHHE Obed, B peryJuipo BAHHE
cosesoro pexima perm. Hexoropoe KOAMYECTBO BONN JATPANMBAETCA HA SANOA-
HEHHE MePTPOr0 00bEMA BONOXPAHI/MI B WCMADEHHe ¢ BOXHOM NOBEPXHOCTH
B ofHaxapmerocA Joxa (mpw cpadoTke peryampynuero odsema).’ SarpaTH cTO-
KA HA HCOAPEHME C NOBEPXHOCTH IOPHMX PONOXPAHMA'LY B SHAYMTENLHON oTe-
NeHK KOMIEHCNPYDTOA ATMOCPepHuMm ocamcamys [61] . Kpome Toro, menapsn-
WAfA TOBEPXHOCTh TAKHX BONOXPAHMJMI, KAK [PARAIO, HePeJHKA M0 CpanHe-
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gED ¢ O0BEMOM, M SATPATH CTOKA HA MCOADEHME HECOM3MEDIMO MAMH 0O CPAB-
HeHED ¢ nNpETOROM. Tak, cornacHo mpopadorkam CAHMM, HCOApEeHWe ¢ 00—
BePXHOCTH YADBAKCKOTO BONOXDAHIIAUA COCTARIAET NOJH npolesTa oT Ho-
BepXHOCTHOTO mpuToRa |61] . TaxmM odpasoM, MecTHHE AHTPONOreHHHE (AK-

TOpS He OKASHBANT CKONBKO-HMOYAD BaMETHOrO BAMAHMA HA YCAOBMA QOPMEPO-
BAHUA CTOKRA.

Tao0ansHEe (arKTODH, ONpelefAnufde HADYWEHHREe eCTEeCTBeHHHX YCJOBMM
$OPMUDOBAHEA CTOKA, CRASAHN C W3MeHeHNMeM mIaronepexoca. B wayare J0-x
ronos J.A.ioa4aHoB [5&] BHCKAZAN OpenloJoXeHMe, 4YTO B peayabTare pas-
BHETHA ODOWEHKA B NPEeNropHuX pailoHax CpemHell ASHR H YBeJWYeHHA AcOape-
HEA C OpONAEMHX 3JeMeNh OO CDABHEHMN C HeOpoWaeMHMM MOXET BO3PacTH KO-
AMYECTBO OCANKOB B TOopax. B pesyasTaTe CTOK M3 oOdacTH ODMMDOBAHNA
IOIXER yBeaMuEBaThcA. J,B.Jymmu-Baprosckuil [30] Bucxasan mpexmosoxe-
HEE, YTO 5TO MOXeT GHThH OXHOIl M3 OpPIYMH HEMSMEHHOCTH CTOKA OpH Opome-—
wf. OEEARO pacyeTH, BumoaHerswe A.[l.Iamsuomwm |2I) , A.C.Ipuropse-
goit # 0,A.Jposmossn (28] , 0.A.Jposmosum [29] , T.Il.Kamnomeu [40) ,
K.B.KysuMHoBOR [4&] » AJMAmaTeeBEM lﬁi,nnnaaaﬂn. YTO pacuMpeHue
opomaeMuX MmaowAxei! B COBPeMEHHHX YCAOBMAX He OPEBONHT K OULyTHMOMY
YBeJHYEHNN OCANKOE HH HA opouwaemoli TepPpHTOPHH, HR B OoGnacTH GopMapo-
BAHHA CTOKA.

Ha Tepperopmi CpemHelt Asmi, mpelcTaBAAWed coGodl GecoTOMHYD OG-
JNacTh, BCe armocfepHEe OCAUKM PACXONYNTCHA HA HCnapeHme JmoOo ¢ opowae-
MEX mmomaneit, ARGO W3 KHOHeYHHX BONONpHesHHKkoB (Apan, Aphacaill, Capuka-
MHI X Jp.). [oaTOMy pacumpeHde OpoaeMux IIOWANEd HA Oase MecTHOro
CTOKA He NOAXHO NPHBECTH K yBeJWdeHAN BIaroodopora |28 ] . Jmme pac-
WEpeHHe OpOWAeMHX ONOWANEH 3a cYeT MCNOJLIOBAHMA CTOKA DPEK, BNanan-
MEX B OKeAH, MOKET NDUBECTH K HEKOTOPOMY ero yBelHYeHHD.

CrenoBaTensHo, B GoJee OTHANEHHOU HNepocmeKTHEe, KOTUA OpolaeMad
nnomans B CpemHeil ASHM peSKO YBEJMYHTCA 3a CYET CTOKA CHOMPCKHX pex
H HCOApDEHMe yBeJdyudTca ¢ 77 k> (I970 r.) 14?] mo 200 HMa. MOXHO OXA-
IaTh HEeKOTOpOro yBemmueHua ocamxoB (#a 50-I00 mv) B ropax Cpemieil
Asum [29] .

B Gumxajtuell ®me mepcOeKTHBe, NDH HCMOONLSOBAHMM MECTHHX BONHHX pe-—
CypCcOB, YCJAOBMA QOPMUPOEAHHA CTOKA OCTAHYTCH, BHNMMO, (€3 cylecTBeH-
HHX H3MEeHeHHH.

Ha Bcero xoMmiexca MEDONDHATEH, EIMAKUMX HA CTOK DPEK B OOGJACTH ero
HOHOABSOBEHNA B APAIHON 30HE, OCHOBHEMM ABIANTCA OPOWEHHE, NDPEHHPO-
BAHEEe H DPEeryJA#poRaime CTOKA BONOXPAHRJIMUENH .

[ poMBILTEHHO-KOMMYHANIEHO® BONONOTPECNEHHE BOSPACTAET BO BPEMEHH,

HO HEMSMEPEMO MAKO HO CPAEHEHW ¢ MPPUIAIVOHHEM, HA KOTOPOe [IDUXOIMT-
oA Gomee 90% BCcero BONOMOTpPEONSHMA.

B CrASK ¢ 8TMM HAMOOALUWHE HHTEpeC NpPEelCTARIADT AHTPONOreHHNe fax-
i?



TOPH CTOKa, CRASAHHHE C ODOWEHMEM M NPEHMpOBAHMEM TeppuTopuu. Paspu-~
THe opouenns B Caccelfiie CEA3AHO € YyBeaudeHMeM OpolAeMuX miowaneid ¥
HOBLIEHNEeM uX BomooGecneYeHHOCTH, M To ¥ Apyroe BeleT K YBeAUYeHHD
HIBATHA CTOKA M3 pekH. YacTh 3TOro CTOKA HcnapaeTcd ¢ opoliaeMuX OO-
Je#, BHYTDHCHCTeMHHX NEPeJOroB M IPYyI'MX HeOpoLasMHX SEMedb, NpIIETan-
LEX K OpOLeeMHM, 4 YacTh BOSBpamaeTCA B MCTOYHUK OPOWEHAA WAM IDYTHe
BOLNONPHEMHIKE NO KOJJIEKTODHO-IPEHAKHOW CeTH MM ecTeCTBEHHEM OYTEeM.
OTH IBa OPOTHBONOJOXKHO HANDARNEHHHE MPONECcA (OpomeHHe ¥ OCYWEHHE) MO-
TYT NEdCTBOBATH HA MCCJEHYEeMO TeppHTOPHH OOHOBDEMEHHO, OCJOXHAA E Oe3
TOTO YDPE3BHYAKHO CJIOXHNE NpoLEece TPAHCHODMALME CTOKE HA OPOWAEMHX 3eM-
AAX,

MHTEHCHBHOCTS TpaHCOPMALMM DEVHOTO CTOKA CYLECTBEHHO 3ABUCHT OF
OPAPONHEX OCOOEHHOCTEH MeIMOpHpyeMmHX TeppUTOpHMit, OT CTAIME ¥ TeMIOB KX
OCBOGHMA. B KAa®xNnOM KOHKDETHOM CTEODE M B fHKCADOBAHHEE MOMEHT BpEeMeHE

OH& ONpelleNlAeTCA COOTHOWEHMeM M3BATHA CTOKA HA OPOWAEMEH MACCHB M BO3-
BpaTa C Hero B ECTOYHMK ODOMEHHA.

1.2. MeTomu, NpuMeHAeMye A KOJMYECTBEHHMX OLEHOR
E/IAHIA 8HTPONOTeHHHX (AKTODOB HA CTOK pek

MeTomd, Mchnomb3yemse MIA OLEHKM BIMAHMA XO3ARCTEEHHOHN NEeATEALEOCTH

Ha OTOK peK, MOXHO yCNOBHO OCbeIMHETH B EBe Ipynms [20,I100,I04] :

= 1) MeTOmN, OCHOBAHHNE HA AHANA3E CTOKOBHX DANOB B CTBOpE PEeKH, 3a-
MHKANIEM TEPPUTOPHD, HA KOTODOH OCYWECTEBAANTCHA BOMHNE MeJBOpPALMM -
CTOKOEHE ;

2) BONHOOAJNAHCOBWE METOIH, OCHOBAHHHE Ha yieTe H3MeHeHH! sJeMeH-
TOB BONHOT'O OasaHCa TePPETODPMM MON BMAAHEEM 8HTPONOTeHHEX (AKRTODOR.

Kazxpmoe ¥R ®THX HANpaBRMeHHll MMEeT CBOK OPEEMyliIECTBA M HeNOCTATHH,
MeTOm: mepBOTO MO3BOJAKT OLEHUTH M3MEHEHRE CTOKA MON RIMANEEM BCETo
KOMILIERCA AHTPONOTreHHHX $aKTOpoB (MMM ONHOTO M3 HMX, €CAM OH NOMEHH-
PyeT) 0O XMEKUMMCA THAPOMETDAYECKMM MATEDUMANAM 663 NOCTAHORKE CHELANb-
HuX (TpymoOeMHEX M JOporux) Hadmomexmit,

B Haudosee OpOCTON MHTEpHPETALMH STOT METOX OpideHeH B padorax
[26,30,31,49] , B KoTOpHX cONOCTAaBRNAETCA CpejEEA 38 MEDHOM, pasaEyan-
UHecA MO BeJWYMHe UIBATHA,CTOR P.CHDHApBX B cTEOpe r.Bekadanm.

Henoxbsopadue TAKON OrpaHMYEHHON HHPODMAINH, KAX BENMYEHA CTOKA
B 3aMukamueM CTBOpe, Ue3 y4eTa ero ecTecTBeHHHX KkoXeCaHmil B 30He pop-
MHPOBAHMNA, NPHBENO, HADALY C NPYyTUME DPEYEHAMA, R HENPABRALHOMY B&BO-
Iy O HEW3MEHHOCTH CTOKa Hpd opomenux [30,3I] ,

B CBA3K ¢ STAM HAWCO/bUiee PAacIpOCTPAHEHKe NONYWWAN METOmS, OCHO-
BAHHN® HA CONOCTABNEHWH CTOKOBHX DANOB B CTBODAX DEKH, SAMEKAnIEX of-
AACTH MCMOAL3OBAHEA CTOKA, C OCHOBHEMM CTOROQOPMHDYDLEME farTopamm
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e ix nexca [22,27,33,62,77,78,87,93,95,96,98,100-108,106,111] .
UveeTCH HECKOJNLKO DASHOBMIHOCTEH 8TOTO METOMA.

Miorme arTopu [22,33,62,93,95,96,111] ucnoassyor IIA OLEHKK H3-
meHeHUA (MM HEWIMEHHOOTH) OTOKA NON RINAHWEM S8HTPONOTEHHHX JAKTOPOB

gHTerpaibHNe, DASHOCTHHE WHTerpalbHNe M HOpMUpOBaHHHE PAsHOCTHHE HH-
rerpaiibHNe KPHBEHE BUIA

Zt.H.L_ 1)
E—%J—=nru. Z{—EL- L Y= 26TY

DOCTDOEHHHE MO TANPOMETPHYECKHMM MATEDHANAM 38 Bech Nepuol HadJoneHui.

ConocTARAEHNe MHTETPAJNBHNX KPDMBHX CTOKA B CTBOpAX, 3aMUKANMMX O0-
JACTE €ro HCOONL30BAHHA, C COOTBETCTBYDUMMHM KDHENME CTOKA peKH-aHalora
KWIN aTMOCHEDHHX OCANKOR M TeMHepaTypd BOSIYXa NAET HalJANHOe NpeACTaBIE-
HHe 0 Hamwume (JmMO0 OTCYTCTBEM) BPEMEHHOTO TpeHIA B CTOKe DeKH, CRABAH-
HOI'0 C XO3AMCTEeHHON NeATeNBHOCTEN, [IpM Beceil cBoell HATAATHOCTH METOX
HHTETDANBHEX KDHEHX I8eT CKOpee KavYeCTBeHHOe NpelcTaBeHue o0 H3MeHEeHEAX
cToKa. KonuuecTBeHHAA OLlEHKA BIMAHMA AHTPOIOTeHHOrO BO3IeHfCTBHA HA CTOR
B 9TOM caydae saTpymEmrexsHa [I100,104] .

B ycnoBuax Cpemned AsuME, I'le YeTKO paselAOTCA OOAACTH $OpPMEPOBSHEA
E HCNONBL3IOBAHHA CTOKA, COJBIWOE DACHDOCTPAHEHAE MOJYYHT MEeTOR CONOCTABJE-
HHA CTOKA B 3amukanmem cTBope (Y, ) ¢ NpUTOKOM B3 S0HH ero JOpMEPOBAHEA
(Ya) | 27,62,72,77,88,93,95,96,99,101,106 . ConocTamieH#e OTTO-
KA 34 OpejeNH MeJMODHpyeMuX TeppUTOpHi B TONN ParHOH BOMHOCTH (OO NpPHTO-
Ky M3 S0HH QODMMPOBAHMA), HO H4 PAsSHEX YPOBHAX BONOXO3AHCTBEHHOTO CTPOH-
TeJLCTEA MO3BONAET CYINMTE 00 M3MEHEHMAX CTOKA MMOJ BIMAHHEM KoMILIeKca
BHTPONOreHHHX $aKTOpOB B CpelHeM SA NOCTATOYHO LMETeABHOE BpeMA, Heol-
XOmMMOe JIUIA CTATHCTHYECKOT'O OGOCHOEAHHEA 3aBmcEMocTed Y, = f(¥,.) [77 .'].

Tem camuM MOEpasyMeBaeTCs CTAIMOHADHOCTE Npomecca TpaHCHODMALME CTO-
KA B Npefelax Kaxnoro M3 pacyYeTHHX NepHONOB. B HeKOTOpOH mepe sTOTO MOE-
HO W30e®ATH, OUEHMBAA CyMMADHNH 3@feKT AHTDONOTEeHHHX (AKTODOE CTOK& MO
PASHOCTH MeXNy HAGADUeHHHM M BOCCTAHOBIEHHHM CTOKOM 38 KaXuil ECCaenye-
sult rox (wmm cesoH) {'?'?.IEE,I(IE.IDE] « Jl17 BOCCTAHOBNEHMA ECHNOAB3YETOA
ypaBHeHEEe perpecchmd, CBASHBANNEe CTOK B HCCAEIYEMOM CTEODE C OCHOBHEHME
npapomHnv: faxTopamu (OPATOR 3 oGmacT# POPMADOBAHNA, METEOPONOTHYECKAe
SAEMEHTH B 30HE HCNONL30BAHMA CTOKA) 5a NEpHON, KOTNA XO3AICTBeHHAR Nefd=-
TEeABHOCTh HA 38MHKAEMO! TEPDUTODHE JHO0 OTCYTCTEOBAAA, NGO OHNA MEHK-
maxsoll [62,77,102,103,1063] . Jna pex Cpemieit AsMH, CTOK KOTODHX Ho-
OOALSYETCA HA OPONEHHE C NPeBHAX BpeMeH, Taxo} mepmon MOXeT ONTH NPERAT
JANEE YCHEOBHO,

M B TaroOR YCOBEDUEHCTBOBAHHON MHTEDIPETAIEH METOX HN2eT KONEYEqT-
BEHHYD OLEHKY AMDE CyMMADHOTO BO3NEHCTBAA AHTPONOreHHNX (AKTOPOR HA
CTOR. He BCKpHESA TeHeTHM4eCHON CYUHOCTH MpOLleCCOR TPAHCPOPMAITNE CTOKA



P OPOMEHMM ¥ NPEHNPOBAHMHM, OH He NMO3BOMAAET OPOTHOSHPOBATE H3MeHEeHEE
CTOKA HA NepCHeKTHBY.

CTOK peKH B 30HE ero MOTpeGJeHEA ONnpeNeAAETCA KOMILUIEKCOM MpPHPOMEHX
H AHTPONOreHHHX (AKTOPOB, HAXOLAUMXCA B MOCTOAHHO# aBowmmpmi. B mpomnecce
BONOXO3AUCTBEHHOTO CTPOMTENLCTBA MEHAETCA COOTHOMEHHMe OpOLAeMHX W JpeHH-
pyemsx miomaneif, creneHb MX BOJOOGECNEYEHHOCTH M APEHHPOBAHHOCTH, KO3(-

QAIMEHTH NOJAESHOT'O NElCTBHA WPDHTAIMOHHEX CHCTEM M 3eMEeNBHOTO KCHONB30-
BAHWA, MPUEMH ATDOTEXHMKHM M T.0.

Y9eT aTOro MHOTOOGpA3HA MOCTOAHHO HIMEHAKIMXCA (AKTOPOE B NMPHHIIH-
e POSMOXEH METONOM MHOXeCTBeHHOW perpeccud. [lonyyeHHwe ypasHeHua pe-
TPECCHM MOXHO OwJ0 OH MCNOJL30BATH KAK JUIA OLEHKH M3MeHeHmit CTORA, YXe
HPOH3OMEMUMX MON EIMAHMEM X03AilcTBeHHOU HIeATENEHOCTHE, TAK H 1A Npor-
HO3a HA NepPCHEeKTHEY.

K coraneHmD, HAlM OTHOCHTENBHO CHCTEMATHYECKUE CBENEHMA 00 aHTpo-
OOr'€HHHX (AKTOPAX CTOKA OTPaHMYMBANTCH NAHHHME 00 OTHEMAX CTOKA H pas-
MEPAX OpouaeMux miomaneil. CHCTeMaTHYecKde CEBeJleHHA 3a IMHATEARHEHA nNe-
PHOXN O IDYTHX napameTpax BONOXOSAHCTEEHHHX CHCTEM, KAR MpPABMIO, OTCYT-
CTEYOT, MCNIONB30BAHHE E& MHTEIDANLHOTO AHTDPONOIeHHOTO Hapamerpa, Xa=-
PAKTEDH3YHUETO BeCh KOMIUIEKC XO3AMCTBEHHOrO RIHAHMA, CBA34HO, KaK
COpaBeIMBO OTMEYEHO B padore [EE] » C pANOM TpymHocTed. OcHOBHAA W3
HAX SaKNDYAeTCA B HEONHO3HAYHOCTH NpPOLECCA TPAHCHODMALME CTORA MOX
RIMAHAEM AHTPONOIEHHNX JAKTOPOB B DANe MPPHTAIMOHHHX paiioos [6=9
30-32,45, 49, 66,68,69,93,98,99,101,106].

OIHOBpEMEHHO ¢ OpOWeHMeM B BTHX PAOHAX OCYWECTRIANOCH APEHAPOBA-
HHE MepeyBAaxHeHHHX 3emelbk. B pesyAbpTaTe SaTpaTH CTOKA, CEA3AHHHE ©
YBCAHYEHNEM MCNADEHHA C OPOLAEMHX NOJEed, B HEeKOTOpWe NepHogH OOJHOCTHD
KOMIIEHCHPOB&JIACH BOSEDATHHME BOJIAMM C MEJHODEPYeMHX MACCHEOB: COTOK
B JamMuKalmeM CTBOpE He yMeHbwANCA. [[piMepaMdl Taxkux TeppHTOpHi cayxar
Qepranckwit B YepyAK-AxaHrapan-Kenecckuid EPpPHIAIMOHHHEe pailoHN B dac-
ceitie p.CuprapeA, Tle NOAIHE TOIW HOPMA CTOKA B 3aMHKAKWEM CTBODE OC-
TABANACH HEeH3MeHHO [EE.EB.?E.BE] :

AHaNoTHYHAA KApTRHA Hadmomanachk B GaccefiHax pex Kypw u Kydanm
FHB;BB.IDI,IUG,IUEI - B 9THX yCNOBHAX TDYNHO OXHNATH Xopomedt Koppe~-
AAIMOHHON 38BHCHMOCTH MSMEHEHHMA CTOKA OT ONHOI'O M3 moRazaTedell Xxoamii-
CTBEHHOM NEATENBHOCTH, HAODUMED pasMepa opomaeMoit WIomany .

[pt OIHOSHAYHOM RJMAHME XO3AHCTBEHHOH} NEATEALHOCTH HA CTOK peR
OpeMeHeHHe ONHOI'0 K3 [OKasaTeieil AHTPONOreHHOIO BOSHPUCTEHA MOXeT
JATH MONOKATEAbHNE De3yapTaTs [ EE] .

Pacmmperre opomaemux miomane#f (pasmep KOTOpHX MOXHO MPHHATE 5a
apryMesT) 3a CHYeT OCBOGHHA 3ACYIVIABHX 3eMeNh Hen3CeXHO NpEBeNeT K
yOumu cToKa. OmHAKO M B 8TOM CJy4ae yOWAbL CTORE B peKe (RAX 0OOTHO=-
meHAe MIBATAA CTOKA M ro BO3BPATA) 3ABHCHT He TOMBKO OT pasMepa Opo-
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maemofl MIOWANN, HO R JNPYTAX XADAKTEDHCTHK BONOXO03AHCTEEHHOI'O CTPOHMTE]Nb=
oTBA - YIEeJEHOH BomoodecnedenHocTH (GpyTTO M HETTO), YPOBHA arporex-
HEKH, KooddmiueHTa JemeJbHOro McroldosopaHua (HE3M) ® T.H. JTH LHOKA3A-
TeAl YPOBHA BEIEHWA BONHOTO X0o3dAlicTBa He ARNADICA KOHCTAHTAME AXE

B DpelesaX CPABHUTENLHO KOPOTKMX NepHoIoB; OHH MOCTOAHHO MEHAWTCA IO
Mepe €ro COBEDUEHCTBOBA&HMA. Brenenne e 9THX mnoxasarelell B YpaBHeHHE
MHOXECTEEHHOl perpeccus 3aTpyJHAETCA, ¢ ONHOIi CTODOHH, OTCYTCTBHEM

NOCTATOYHO MOJHHX CEeNeHMd O HUX, a4 ¢ Apyroil - cradocThd BO3NEHMCTEUA
KARNOTO M3 3THX (JAKTOPOR B OTHENBHOCTH Ha npouecc TpaHcqopMal® CTO=—
Ka.

BHCOKAA IMHAMMYHOCTEH COMBIOTO YMcNAa (4acTo B3auMMO3aBNCHMEX) AH-
TPONOTEHHEX (AKTOPOBE OOYCJAORIMEAET HeOOXOOUMOCTEh YIIMHEHMA pacyer-
HEX OePHONOB JJIA HANexHOH OLeHKM BTHX (AaKTODOB METOIOM MHORECTBEH=-
Holf perpeccmM. Mexny Tem. 4YMCNO WIEHOB B BuOODKE OOHYHO JHMHTHDYeT-
CA JU00 H3-38 OTCYTCTEMA HAOMWIEHMd 3a CTOKOM, JHM0O H3-34a OrpaHNYeH-
HOCTH IAHHHX 00 aHTpONOTreHHWX (akTopax cToka. Hamo mojaraTs, 4YTO B
NepcnexTHBe, N0 Mepe HAKOILIEHMA mMPOKO#t MHEODMAIMM O MEepONPHATHAX,
ocyumecTRIAEMEX B Opomaemoll soHe (NPOTAXEHHOCTH OPOCHTeJEBHOII H mpe-
HaxHO#t ceTr, kosdfuumenTa noaesHoro Jeiicreus (KIJ) MppUTAIMOHHHX CH-
creM B K3, ymenbpHad BONOOCECHEYEHHOCTH M T.H.), METOX MHOXKECTBEH-
HOM perpeccHd NO3SBOJMT He TOJBKO OLIEHHATH BIMAHEE KOMLIEHCA &HTPONO-
FeHHEX (AaKTOpOB HA CTOK peK, HO M BuIEJMTH EHAAI OCHOEHHX H3 HMX.

B coBpeMeHHHEX YCJOBMAX OTCYTCTBHA Takoff mHopvMauum CoJiee CTPOrH=-
MA ABIAOTCA METOIOH, OO0BelMHAeMuwe BTODHM HAONpaBleHneM — GalaHCOBHM
[E-EtI'?._ZEtEE-EQ.?D-'?E,BB.91.92.93.1{]?]‘ MO3BOJLAUMM BCKDHTS
TEHeTHYECKYD CYLHOCTL MIPOLECCOB, MPOMCXONAUMX HA TEPDPUTOPHE MON BIH-—
AHMEM KOMILIeKCa BONOXOSAMCTREHHNX MepONDHATHM,

Bomuui OanaHCc TeppMTODHM ABAAETCA KOJMYeCTBeHHHEM EHDAEEHHMEM ee
BONHOT'O pexuMa, KOTODHE ONPEeNe/NAeT COOTHOWEeHHe (Ge3BO3BPATHOTO BOIO-
noTpedNerdd ¥ CTOKA BO3DDATHHX BON. MMEHHO 3TO COOTHOWLCHHE B KAXIOM
ROHKDeTHOM palioHe B HA KAXNOM YPOBHE BONOXO3AHCTBEHHOT'O CTPOMTENECT-
Ba onpeneadeT MHTEHCHMBHOCTH M3MEHEHYWA CTOKA B OpOLecce ero MCOHoas3o-
BAHMA, MOSTOMY pelleHue YPaBHeHMM BOGHOrO OasiAHCA TEpPPHTODPHE, COCTAB-
AAEMEX HA DASHHE YPOBHEM BOJNOXO3AKCTBEHHOT'O CTPOMTENLCTEA (NDE pASHEX
wrowanAx, cocrasax KyaeTyp, K m K3 cmorem, cmocodax opomeHua u
T.H.), ABIAETCA HawGoJee MPABWILHEM CIOCOGOM OIlEHKM H3MEeHEeHHA CTOKAa
non BAMAHMEM BONHEX MEJIHOpaumi.

llo #3VMEHERMD COCTANIALUMX BOIHOT'O CANAHCA TEePPHTOPHM MOXHO CYITH

O BEJM9MHEe B CTPYKTYPe BATPAT CTOKA H eI0 YOHNM B COBpDeMEeHHHX YCAQ-
BAAX M, 49TO OCOGECHHO BAXHO, B NEpCNeKTHBE. é

B npuHipane MeTOA BOJHOIO CANAHCA TePPHTODHE MOXHO HOMOAB30BATH
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LIS BOCCTAHORIGHHA @0TECTBEeHHOTo (T.e. OPA OTCYTCTBEN OpOWEHNA) OTO-
Ka.
HHTepecHAd NONNTKA B O9TOM ILIAHEe NpemupHHATA B padore [EI] .
HPHLHHEIIIIE BOIHOOANAHCOENX METOIOB Or'PaHHYM BaeTCH HE3xoff ToY-
HOCTHD M3MepeHMA M OTCYTCTBMEM HANeXHBX cOoco00P pacyeTa pAIA 8Je-
MEHTOR BOJHOIO Oananca TeppuTopuE. COBpEMEHHAA CHCTeMa yyeTa BOIY
B OQNACTH HCNONL3OBAHMA CTOKA TAKOR4A, 4YTO He MNO3EQNAET ODPOCAENHTE
dYTE BOOH OT TOYEH Bﬂ.ﬂ'ﬂaaﬁﬂ[ﬂ H3 DEKH OO noJiA M Jnanee ﬂﬁp&THﬂ B HC-

TOYHHK OpOWEHHMA (WIH IDYTOi BOJAONpPHMEMHMK). JTO BeChMa 3ATDYIHAET JO-
CTOBEDHYD OLSHKY KaK BONO3200pa, TaK B CTOKA BOSEPATHHX BOX.

Hecnenopanite KpYTOBOPOTA BOJW B CHCTEME MOYBa-pacTeHMe-aTMocfepa
NPOBOZMTCA COJee it MeHee MMTENBHHMA sKcnemmpumasr [ 39,53-58,60,

95 =u npq. OCYyWeCTRIANUMMA OPH 5TOM He BCETNA NOJHHM KOMILIEKC BOIHO=-
fanancoByX HAWMNeHH., ITO BECRMA 3ATPYNHAET COSNAHME METONOB pacyera
ACOApEeHd X H3MEHEeHMA SANacoP EIAI'M B NOYBOIpyHTax. ClAeN0EBaTEeNBHO, [pH-
MEHEeHHEe BOIHOOANAHCOBHX METONOB B COBDEMEHHHX YCJAOBHAX A MAAHX Tep—
PHTODAK ® KOPOTHHX NDOMEKYTKOB BDeMeHM OIPAHHYMBAETCH HE3IKOK TOYHOCTHR
H OTCYTCTBHeM HANEEHHX CMNOCOCJOB pacYeTa DANA SJEMEHTOB BOIHOT'O OalaH-
ca,

Omiaxo DnpH 3HAYATENLHOM OCPEIHEHHH 1O IUIOWANM M BO BDEMEHM METOX
BOJHOT'O Oajanca TEepDATOPUN NOSEOJAET OLEHATE He TONEKO HANDABJEHHOCTS
mporecca, HO M HEKOTODHE ero KOJWYeCTBeHHHEe XapaKTepUOTHKH.

I BOCCTAHOBNEHHA eCTeCTBEeHHHX BENUYMH CTOKA HEKOTODHe &BTODH
EIQ,33.4{.35] PEKOMEHIYOT MCHOJL3OBATE METOX PYCJAOBOTO BONHOTO OANAH=-
ca, OCHOBAHHEI HA BHDAXEHMM

Yeoomi = Joam * Hm "Hmp! (I.I)
The Y gocemn — CTOK, NPUBENEHHHII K €CTECTBEHHOMY YDOBHD: Ygum =— CTOK
B MCCJAENyeMoM CTBOpe, MCKAKEHHHN XO3AHCTEEHHOK NeATeNBHOCTEHD; Yeodas =
CTOK, MSHMAEMHIl M3 peHM; u;ﬁp_ = CTOK, cOpacuBaemuil B pery. [lorepm cro-
KA Ha HOIapeHMe C DyoXa i MO/MH YUMTHBADTCA MEB B pacorax [I0,33] .

Heoonssopanie CTONEL yUpoweHHO# MOmedH TPaHCODMAITMY pPeYHOTO CTOKA
Al BOCCTAHORNEHMA er0 eCTECTBEHHON BeJHMYMHN MOEeT NPEBECTHE K CyuecT-
BEHHLM HOTPEUHOCTAM. HA30BeM TONBKO JBe M3 HMX, NDHBONAIME K OpeyDeJd-
YeHHE 3HAYeHME BOCCTAHOBAEHHOT'O CTOKA,

Ha mupazensa (I.I) cremyer, 4To BeNMymHa eCTeCTBEHHOTO CTORA OTIE-

98eTCA OT HCKARGHHOI'O HA PA3HOCTEH Ysotas = H:ﬂp « llpy sTOM He ywMTHRaeTcA

TO OGCTOATENBCTEO, 9TO SATPATH HA OpOUEHHE, BOSpacraiume B BepXHeM H
CPeIHeM TEHYEHMI DKM, WACTHIHO KOMIEHCHDYOTCH YMeHbIeHWmeM ooTeps B DOH-
M@ B OEePHOX DPasJMBOB. :

llosTOpHOE HCOONB3OBAHME BOSBPATHHX BOJ, HMennee mecTo B dacoeilHax
pex Cpemieit Asmr, npfiomiT k mpeysemrgernmo Ysosos B ypasuemms (I.I),
8 CJAeOBATENLHO, M BEAMYHMH Ygpem « B Oacceiinax PeK, rge B gopmpora-
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HEN BO3BDATHHX BOJ MPHHAMANT yYacTHe "dyxiue" vomw (HAODpHMep, YACTH Ha-
PNHOKEX BOX IIDil NeépeCpPOCKe CTOKA BHKIMHMBAETCA B Kapamapso), 9T0 00
CTOATEJABCTBO yCYTyOaAeTcCH.

[[poTHB UMPOKOI'O MCHOVIL3OBAHWMA METONA pPYCAOHOTO Oanakca A BOCCTAE-
HOBNEHEA €CTeCTBEHHOT'0O PevHOI'0 CTOKA TOBODHT TAKEE OTCYTCTBEHE HANEEKHHX
MEAPOMETPHYECKIEX TAHHHX 0 BOomosadopax M3 pewd M cOpocax B Hee sa JocTa-
TOYHO LIATENBHOE BpeMA. McmoansopanMe Xe JUIA OIeHKH H3BATHA CTOKAa OpH-
HTHDPOBOWHEX JAHHHX O HODMAX BOZOMOTDECAEHHS [ID_44] , & 00 o0Bemax
COPOCOB YHCTO YMOSDHTEJbHHX 3akiodemuii [33,44] MoxeT npusecTH K Cy=
WECTBEHHHM NMOTPEUHOCTAM B pacvYeTax.

BupoueM, KaK CHpaBeIMBO OTMedaeTch B padore [33] , maxe mpm Ha-
JNUYMM HATEeXHOM MHQODMAIMM O BOXO3a00paX M3 DeRH M copocax B Hee mpel-
JaraeMsil METON He IaeT NocToBepHO#! OLEHKM YOHJM CTOKA,TAK KAK He Y9R=
THB2eT ENMAHIA KOMISHCHDYNEMX (AKTODOB, CYUECTEYRUMX MOYTH HA HKAXIOM
Bogocdope.

iTax, HamdoNee HANEXHHMM CNOCOCAMM OLEHKH AHTPOHOTEHHOTO BOSHeit-
CTEMA HA CTOK DeK ARIADTCA CTOKOBHE M BONHOGANAHCOBHE.

Mg ONEHKH SHTDONOTEHHOro Po3deiicTEMA HA CTOK pek Oacceitna AMy-
JADPEM, BBANY CRYNHOCTH HHQODMAINIH OC SJAEMEHTAX BONHOTC OA4jaHCa, HC-
OONH30BAH CTOKOBHH METOX, OCHOBAHHHI HA CONOCTARIEHAN CTOKA B 38ME-
RajueM CTBOPE HZ pasSHHX YPOBHAX XOBAHCTBEHHOTO €r0 HCIOJb30BAHMA NpH
PaBEOM OPHTOKE M3 OOJNACTHM FOPMMDOBAHMA.

B ron cpemieit pomHOCTH HA ypomsHe S50-X Ir'oJIoB M3 pex daccellHa Bume
CTBOPA T.Hepku psuManochk oxono 9% OpPUTOKA BOIH M3 o6xacTH FOMIpORa-
HMA; HA ypoBHe 70-X H3BATHE yBeNHYWIOCE O 327, AHEJNOIMYHO B CTBODAX
Wik 7 YaTau mssATHE Bospocxo ¢ I2 mo 40% m ¢ 25 mo 66%. OcodemnHo
Pe3K0 KOIQMIMEHT H3BATHA CTOKA YBeNMYMBAETCH B MAJNOBOIHHE TONH
(puc.2.1, Taon.2.4). BuecTe ¢ TeM Jame B TAKMe T'OIN B GaccefiHe Amy-
ODApPeH OE CYWeCTBEHHO Hixe, YeMm B Oacceline . Cupnapsi.

Bapomm

BonoxosAilcTBeHHOEe CTPOMTENALCTEO, OCYWECTRIEHHOe B OacceiHe  Amy-
HADSE, COMPOBORIANOCK:

I. PocToM CyMMADHOTO M3BATHA CTOKA M3 peK OacceitHa; Hamdojiee MH-—
TEHCHBHOE erQ HapacTaHMe OTMEYeHQ B HAYane 60-X roloBR, 4TO CRAZAHO C
PEKOHCTDYKIMEll cTADHX OPOCHMTENBHHX CHMCTEM H CTPONTENBCTEOM HOBHX,

2. WameHeHuem YIENBHOTO BRAANA OTHEJBHHX 9acTeil dacceiina B CyM=
mapHuit Bomosadop.

3. VameHeHHeM COOTHOWEHHA BONOSAGODA BETETALMOKHOTO M HepereTalm-
OHHOT'O NEePUOJOB.

4. llorumernem KOIPIMIMEHTA MIBATHA CTOKA OT TONA K TOIY ¥ OT MHO=-
TOBOJHEX JOT K MAJOBOIHEM.
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Tzapa 2. [IFYPOIIE YCJAOBMA, BOJIHME PECYPCH
i BOHOXOSTACTBEHHOE CTPOMTEILCTBO
B BACCEAHE AMYIIAPRH

OcodexEocTED Gacceidnos pex Cpemmeil Asmm, onpezejaumell XapakTep
BOSxellcTBEA ANTDONOPSEHNX (AxKTODOB HA CTOK, SRIAETCH YeTRKOE IeJeHNe
HX TePPHTODEN HA2 SOHN ODMMPOBAHMA E ECNOJHSOBAHEA CTOKA. [lociaeIHID
B.A.llyasn moppasmexdeT HA 30HN "DABHOBeCHR" H "DAcCEeEBaHMA" CTOKAa
[IEG] . DBefieHEe STHX DOHSTER OCYCAORISHO KODEHEHNM DARIEYMeM IEIDON0-—
rEvecERx dy=mapmi ropsoil ¥ paREMHEOHK TeppuTopii CpemHedl AsSHH,.

[IpE DoMOmM DEDPOROH CeTH RAHAJIOB, NepeCeKAanMX DPSBHEHEYD YacTh fac-
ceina, CcTOoR, cRODMEPORAHHHE B IrOpax, "pacOeadeTcs"” OO NpRIeranged Tep-
PATODEM H Sarex "paccemsaeTci" B armocdepy. BuecTe ¢ TeM CTPOETENL-
CTBO DA3BETRISHHOR XpeHAXHOR M MATHCTDANLHOU CeTH COOCOOCTEYeT KOHIeH-
TPAIIX CTOKA C DABHMHHOR TEDPHTODHE B DycJae. D DPesSyAbTaTe HA HeROTODHX
aTanax MeJHODATHEBHOIC CTPORTEJNHCTEE B OMATONDHATHHX NDAPOIHEX yCJIOBE-
fIX 30HA DACCEHMBAHEAR CTOK2 MOKET CTATH ofnacTib ero gopmrpomaHmd, [lo
9TO# OpPHYMEE HA30BEM OO0JACThH MCOONLSOBAHMA CTOK2 30HOK ero Tpancdop-
MalpmE, DoApasymeBas MOJ 9THM MOHATHEM Kak yOwish cToxa ("paccemsanme"),
TaR K ero yBejmyeHEe B OTHEABHENX CJHYy4YasX H MepepacnpeleleHEe BO Bpe-
MEEM M IO TEeDPHTODMH. |

KmiMaTHYeCKEe YCAOBAS DABHNHHOR YacTH OacceilioB per Cpemmeit Asmm
X8paxKTepASyDTCA BHCORIM JETHIOWM! TeMIePATYyDaM BOSIYXa M JUINTeNIBHEM
TelEM OepiIONOM, YTO HOSBOJAET KYJETHEHDOBATE LEHHNE TeMLAONNOHBEE KyAb-
TYps. HeCoubmoe KOMMYECTBO &TMOCPEDHENX OCAIKOS I KOHIEHTDAIMS HX B
SAMHE-OCEHHHH HepHoj] COo3NaeT HeoOXODMMOCTH ECKYCCTBEHHOIO OpPOmeHnd,

B Gaccelinax pex mMepTCA GOrarHe 3eMeJbHHE DECYDCH, OCBOGHHE KOTO-
PHX JMMETHPYETCA HENOCTATKOM BOIH.

Bacoeili p.AMyZapsi pacnozoxer mexny 34°30* - 43946 c.w. u 58°I5'-
76°07* B.X. C ceBepa Ha DT OH EETAHYT E& I230 KM K © Sanaga Ha BOCTOX
Ba 1470 kv [65] .

BonocGopran maomams Gacceitna AMymapsn (Ges Gacce#fsop per 3e
pap-
ma 1 Kauxamapss) Wmke yorsa p.liepadax cocremnser 226800 r [65] .

mmﬁﬂmmnnﬂmnmﬂnmwmmﬂomanm-nmﬂaﬂ

He. BomocOopHaA mAOWAIL CacceifHom Rma.mlﬁllsapamapam
24300 &€ [65] .
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Qemestbiuil GoHH dacceilsa, MpATOMHHE MIA OpOWEHMA, COCTABAAET 25
\.T@, M3 HEX I3 MmH.Pa - Raudolee MOPCUEKTHABHNE eI (38] .

OdpasyeTcA AMymaphea caMauMem pex [lAHIE H Baxm ¥ OPETOKH NDHHEMAET
ya mepeux 180 kM. Ha I2-m kM cieBa B Auynapsp BoapaeT p.KyHnys, Ha

38-M cnpaBa - Kagmpuurai, Ha 137 -M cnpapa-Cypxawiapea B HA 180-w -

llepadannapsX.
SepaBwad ¥ Kauxamaphd, OTHOCAUMECA 0O TAAPOTpafMiIecKEM NPH3HAKAM
K OacceilHy AMynaped, IO Hee He JOXONAT ¥ MOIYT paACCMATDMBATECA KAK
CAMOCTOATENEHHE DeKH., JTO TeM OoJiee COpABELIMBO, 9YTO MNOI3EMHNN OPHTOK
B AMyZBpbD ¥3 Gacceilna p.3epaBUaH mpakTHYeCKH oToyrcreyer [I08] .
Bomine pecypcs Oacceitna Amynmapse (des CeccrTounnx OacceifHOE 3e-
paBmasa, Hamxamapes, Myprada m TemxeHa) cocrapnawr 67,9 RME; B TOM

qucae 3,65 Rma fopmupyeTcA B dacceiiHe p.KyHIys, pacOoJOEeHHOM HA Tep-

pRTOpPHEM AdrarucTaHa [Eﬁ] :

[lon BomHEMA pecypcaMd ODUHATO NMOHHEMATE KOJHYeCTBO BOIH, ODOCTYIAD-
meit 3 oGnacTe GOPMEPOBAHHUA CTOKA.

OneHMBAMNCE OHM MO JAHHHEM ONOPHNX I'HIPOMETDHYECKAX MOCTOB, pACHO-
JOESHHHX Ha BHXONEe peK H3 rop. [IpE aTOoM npemmonaralock, 49TO CTOK DeK
BHIIE BTHX NOCTOB He MOMBE[KEH BIMAHMD XO3AMCTBEHHOM NEeATENABHOCTH B
OUYTHMHX pasMepax, CTOK RaHaNoB, 3a0MpayuMy BONY EW@Ee OMNODHHX THOpPO-
HOCTOB K HNONBONAUMX €€ B Npellefil HCCIELyeMHX KOHTYPOR, CYMMHDOBAJNCH
CO CTOKOM MO ONOpPHHM MOCTAM,

Tadnma 2.1
BomEue pecypcs  AMYIAphE B TOIN PASHOR BOMHOCTE, Mo/G

['onosoit cTok ofecmeveHHOCTED, %

BacoeilH

25 B0 )75 95
Baxm 630 635 o972 oI0
= II70 | I0BOD | 990 875
Kajapruran 196 i 172 147 128
Cypxanuapsu 129 110 96 78
llepadamnapen | 8,7 7,2 9,8 3,8
Bcero Bume r.Kepkm .
(Ges p.Kymmys) 2195 | 2015 1830 1615

1

Oneura BONHHX pecypcos

Avynapes (Ges GecoTogHux
Kyunya) npesenena B tacn.2.1. : (SopeRmoN Dy

B ron cpemieft BomHOCTH TANPOMETPHYECKH YyYTeHHHEe BONHNE pecypeH
IS



AMymapen cocramapr 63,0 uma *. CHHXAACEH B Iofn 95F-Holl oCecnedeHHOC~
i no 50,8 mm>. Oxoso 85% smux pecypcos fopvupyerca B daccelnax [Lanz-
¥a m Baxuma,

BHYTDUTONOBOE pacnpelielieHHe BONHMX pecypcoB AMynapsy GAaTONPUATHO
WA MCMONLIOBAHMA B MPDHTAINM - OKoJo 75-80% MX KOHIEHTPUpyeTCA B Oe-
PHOR Mal-OKTAGDD

[lpouecc TpaxchopMaALMM DEYHOTO CTOKA MO BosAeHcTEMEM BOIHHX MEJIHO-
pami cywecTEEHHO 3A4BMCHT OT NPMPOXHO-X03AICTBeHHOM OOCTAHOBKM [?71 .
B CBA3M ¢ 9TEM JUIA pelleHnd NocTamleHHoll sanayu daccelH AMyzapb pas-
OUT HA DAN YYACTKOB: BepxHee, CpelHee M HixHee TeYeHNe K COBDPeMEHHAA
IensTa. ITH YYACTKA samukawrcs cresopasm Kepxu, Toamyws, Yaris # Hawa-
IXAap.,.

HsMeHeHMa CTOKA, CBA3ZHMHNE ¢ BONHHMHM MeJMOPAILAMM B BEDXHEH 4YacTH
dacceiiia, OLEHMBADTCA B CTROpe KepKu-yCAOBHHM, NMONYYEHHOM CyMMHDOBaHH-
eM CcToxOoB Avynapsn (Hepkm), Hapumneroro ® KapaxymMCKOI0 KaHANOB.

B cpemieM TeYeHMH DEKE HCCJAEIYeTCA NONOGIHATENLHO CTBOD JUIBYRK, 0O-
CROJNBKY OH SaMuKaeT SOHY KDYyIHEX Hepedpocoxk croxa (Kapummcxwii, Kapaky-
MCKHH M AMy-Eyxapckiii Kapamw),& YYaACcTOK PeKH MeXIy cTBopami JIbumK -
TOAMYOE ABMAETCA TPAH3KTHHM.

TeppuTopia dacceiiHa  AvyZapeM OTHOCHTCA K paiiogaM JpeBHEro opome-
HnA. Hacnemies MpOWIOTO ANIADTCA GECIUIOTHHHNI BONO3a60D HA HOONARIAD-
meM CONBUMHCTBE KAHANOEB, OQJBUOS KOJMMYECTEO BONO3ACODHEX TO4Yex, Bely-
lee K CTPOMTENLCTEY NAPAJLIENbHHX KaHANOB, GOABMOL MX M3BMAHCTOCTH H
NPOTAREHHOCTH; SHAYMTelbHHEe NMOTEpH BONH BO BCeX SBEHBAX HDDHTAIMOHHOH
CeTH, OTCYTCTBHE HIM HeNOCTATOYHOCTH KOJIEKTODHO~IDEHAXHOU ceTH.

B 30-e roms CwJi0O HAYATO NEPEyCTPOMCTBO MEXXO3ANHCTBEHHON M BHYTDH-
X03fUCTREHHON OPOCHTENRHOH M OCYUMTeNbHOH CceTH, YKDyIHeHHe NOJUBHHX
YHACTKOE.

PeROHCTDYRIMA MEXXOSAHCTBEHHHX RAHANOB CONPOEORIANACE MX O0LeMMHe-
HHEM H COODYXeHHeM THIPOY3JOB HA MECTHHX HCTOMHMKAX. OIHAKO M B Conpe-
MEHHHX YCHOBHAX MHOTHE KaHANH B OacceilHe AMynapbR OeCIUIOTHHHOTO TH-
na, YTo OCYCJORIMBACT NABONKOBHI XADAKTED X pexMMA M CBH3AHHHE C OTHM
HEONpARNAHHO OoMbUMEe BOXO3aGopH H cdpocH. [lomnmeHMe BOomOOGeCHEYEHHOC-
TH OPONAEMHX 3eMelb NOCTATANOCH COOPYEEHHEeM BONOXPAHWINL K MATHCTDATb-
HEX KAHAJOB i NepeCpPOCKM CTOKA M3 DAilOHOB, GOTATHX BOIHHIG pecypca-
M, B Te YAacTR Oacceilia, I'le BOMH HENOCTATOYHO. Hambojlee EHTEHCHBHO BO-
moX03AliCTBEHHOe CTPORTEABCTBO B 0acceilHe . AMyZADSM Da3BeDHYJNOCHE BO
propoit momopiHe 50-X M Havane 60-x romoe XX cromerms,

*HeroTOpHe PASHOUTEHHA B CRemeHmmX O BONHHX Decypoax C.

;:jg}fnnaanu. TO-BRIMOMY, C PASMETHOM OUEHKOH CTOKA p.Ilammx (om,
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B 1956 r. BCTYIMAR B CTPOR mepnadA oy°pems Hapakymckoro Kasaia, B
1962 r. - Amy-Byxapckoro, » 1974 r. - Kapumeokoro ¥ T.A. B 97T0T X€ HE=
pEOJ Ha MPHTOKAX AMyIADPER OHJ [OCTPOSH DPAN BONOXPAHIMI C@30HHOTO Pe=
ryampoparus [38)] .

B 60-e ¥ 70-e romu B OacceiiHe AMyIApBM MOCTDOeH pAN HOBHX, XOPO-
mo TeXHHYECKM OCHAUESHHNX WDDHTALMOHHNHX CHCTeM; OINHOBPeMEeHHO BeIYTCHA
pacoTH MO DEKOHCTPYKIM CTApHX, NOBHUEHVD BOXOOGECHEYEHHOCTH OPOMmAEMEX

geMelsh W YAYYWEHHO HX MEJHOPATUBHOI'O COCTOAHHA.

B pnesoM A HPPHTaIMM OaccelHa  AMyZIADEM XADAKTEDHO CJelynuee:

I. Hapaly ¢ HOENMM COBEDUEHHHMM MDDHTAIMOHHEME cHcTemamyt (AMy-Dy-—
YADCKMA MAIMHHNE KaHAN, KapuHokWi mamuHEN{ kaHan, fBaHckuit ¥ ID.)
EMEDTCH CTADHE CHCTEMH HOMHXEHODHOI'O THMA, XApPaKTepUusyuuMecdA OOJBHOK
OPOTAREHHOCTED, OTCYTCTBHEM NpPOTHEOQMIbTPAIMOHHOK SAUMTH, YTO OOYCIOB—
JapaeT CoJBlMe NOTELH EBOMH BO BCEX 3BEHBAX CeTH.

2. DECILIOTHHHHI BOmo3adop HA CONBUMHCTEE KAHAaNOB OCYyCHOBAMBAET Ha-
BONKOBHI pexyM MX padoTH M, CJENOBATENBHO, H3AMUHE OCONbUHEe BONO3ACODH
H cODOCH.

3. B dacceiine AMyZapEM IMPOKO PASBATH HepeCpOCKM CTOKA B pal-
OHH, He ofecledYeHHNe BOOHHEMH pecypcamd. Tak, T'mccapckuii xaHan nepedpa-
cuBaeT BONy M3 OacceiiHa Hafupuuraxna B Oacceitn CypxaHIAapeR, KaHal 3aHT-
H3 HEXHero TedenmA CypxaHuaph® B Oaccelid p.llepadan, xanan Hexkm-AHrap -
i3 SepaBuaHa B Kamranapeo, HapakymckHil KaHal NONAeT AMYINADBHHCKYD BO-
Iy B Gacceiins Tepmera, Myprada m nanee Ha sanal, a AMy-Eyxapckui
E AMy-Kapaxkyaeckuit — B Gaccelln p. SepasmaH.

4, B OGacceiiie pexs MMeeTCA DPAN BOLOXPAHIIAY, HO CTOK AMyJNADEM Opa-
KTHYECKM elle He 2ADeTyAXpOBaH.

5. B OacceiiHe pexs BefyTcA pacOTH N0 COODYXEHHN KOJIEKTODHO-IDEHAX-
HO¥f ceTH. OmHako OOJBIMHCTBO KOMIEKTOPOB He NOBONAT BOLY IO DYyCJA
AMyzapeE, & KOHUIEHTDEDYOT eé B CeCcCTOVHHX NOHHUESHUAYX HA NDepHjepmd 0a3sm-
COE.

BomHee pecypcH OTHeABHHX dacTefl CaccedHa  AMyIADBM HCTIONBSYDTCA
HePAEHOMEDHO

HawGonee cxado pasBHTa MPPHTAlMA B BepxHeil YacTH GacceiiHa p.llaunx.
[Ilpe pomrEX pecypoax I7,8 nuﬂfrﬂn MAKCAMAJIBHEY 23a00D BOIHM B KAHAUH He
opeswwaer 0,78 HHE/PﬂI_IEE] . B cpemeM H HaXHeM TedeHmH D [lAHAX
HPPETAIMOHHOE MCNONB30BAHME BOJ CAMO# DeKH M ee OHDHTOKOB YEBeJMYMBAET-
cA. KpoMe KaHANOE, BHEOIAUMX BOLY H3 pek Kawicy ® fixey (odwee xoumyec-—

* T80 okoao 30), ¥ p.IlARmE GepyT Hauano KaHam Jlexkanadam ¥ XATKaAp o

NpONYCKEO# CHOCOGHOCTHD COOTBETCTBEHHO 54 H 22 M°/c [65] .

B COBpeMeHHHX YCJOBHAX BOHO3adop 3 p.llanmx cocrammger 1,3 nuafrqn;
OCHOEBHAA 4acTh cToKa (I,1 Hﬂa} 3a0MpaeTCA B KAHANN B TeYcHUe MAH—OR-
TACDPA. '
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Wppuraimossoe MCNONLAOBAHEE D.Baxm HAYMHAETCA B OCHOEHOM HHXE T'.
Kamumuadana, riie pexa BUXONMT HA DABHMHY, Heckosbko Huxe I, HKesnrHima-
dana caepa ®s p,Baxm ewBemer Baxmeiword marmerpansEnii kasan (BMK), a
cnpasa - llypoadamckuit, Kpome aTHX KpYUHEX KaHanop (OpomycKHAA CHOCO0-
HocTh 200 m 30 ugfc] HA y4acTke OT I.KammHmHadana no K, JEImKYIb
MMEETCA PAN Meaxux, B 27 iM HuEe Hypekckoit mroTuHs coopyxeH Balina-
SMHCKHM I'MIpoyseda, OT KOTOpOro OTXomMT fiEaHckuil KaHAaN., B COBpEMEHHHX

yonoruax (I197I1-1975 rr.) B Oacceiide p.Baxm sadupaeTcs B KaHAMH 6 RMafPﬂﬂ;
mpH 9TOM BOIo3adop BereTAUMOHHOTO HepHona cocramider 64% rozosoro.

B ormmyme or p.Baxm, rie BONH OPETOKOB CAAGO MCAOAB3YWTCA HA OpO-
meHHe, B OacceiHe p.Haf@pHHIran MHTEHCHBHO pasCHpAKTCA ee MHOI'O4WMCJeH-
HHE NpATOKH. B dacceiiie cywecTeyeT cmcTeMa COPOCHHX KAHANOB, OOCTPOEH-
HHX C Yy9eTOM OONMMTHEAHMA MaJOBONHHX DeK 34 c4YeT MHOT'OBOJIHHX.

HanGonee KpymHuMm kaHanavmu B dacceiiHe ABNADTCA POXATHHCRM MarucT-
panbHull Kavan, Tasxkym, Hemne-Koxrtamckmil, Boanmoft T'mccapcrui, [aaprys,
lowapu M HIp.

B Gaccelinax Cypxanmapey ¥ llepadannapsd Wi NOBHIEHUA CTENeHH MC-—
HONESOBAHMA CTOKA NOCTPOSHH BONOXPAHWOMA YUYRHIWICKOe H KEKHOCYDXAHC-
Kkoe, HauGosee KPYOHHEe KAHANH oa3nca - llepadamckuid B 3aHTr.

CyrmuapHo B BepxHeil 4yacTH dacceliHa  AMyHAapEH B COBpeMeHHHX YCA0—
BHAX HaumaeTcAs oxono I6 kMY mpomw B roxm. [Ipm sTom Haudonee RPYNHHE BO-
Iosadopy cocpeloTo4YeHH B dacceiiHax pexk Baxm, Cypxanpaped M KagwpHuIaH,

Bonosadops HemocpeNCTBEHHO M3 pyclia  AMyInADEM DACHOJOEEHH TAKEe
BECEMA HEDABHOMEDHO MO IJIMHE DEKM.

Ha ywacTre or INC BepxmeamynapeMHekod o T.Kepku Ha mpaBoMm Gepery
saon BOXy KaHamy HopwaHra ¥ Cypxu ¢ MAKCHMAJNLHEM BOA03a00pOM IO
I6 M~/c, a Taxxe KapuMHCKEI MATMCTPANLHEY KAHAJN ¢ HPONYCKHOW Cnoco0-
HOCTED Ho 200 M>/c; WA nesou Oepery Ceper Hayano Hapakywckmil xamnain,
sadupaigi no 350 uafc [65] . Mmeerca pan HeGomsmmx OTBOXOB Ha afraHn-
CKOM Oepery.

Ha yyacTke OT KMWILIIBYMK RO TeCHMHH THAMYDH MMEETCA DAY HeGOIBLmX
KAHAJNOB, CaMHi{ KDYyNHHE H3 KOTODHX SadMpaeTr mo 2 Mafc. Ha y4acTke Tec-
HEHA TioavyoH - kol Mamw (Camancail) cocpeloToYeHO HamGONBmEe KOMHYEC—
TBO KPYMHHX HPPHTAOMOHHHX KAHANOB - Tamcara, KmyEnAsGait, CopeTad,

md.JieHuHa B Ip. Ha Jepom Oepery W llaxTaapsa, KuskeTKeH m Ip. — HA Opa-
BOM.

Haxe nocra Harm (Camancdadt) » nmepeo#t monosmme 60-X romo» HOCTPOEH

DA RAHAJIOB, OPOUADIMX COBPEMEHHYD NEABTY  AMynapem. CaMBM KDYIIHEM
M3 HEX ARIAeTCA KaHan Paywan, '

llo mMepe oCywecTRACHHA BOXOXO3ANCTBEHHOTO CTpOMTENLCTRA B dacceli-
He . AMYJADbA OPOACXOIMUIA CYWECTBEHHNE MIMEHOHEA B pexmMe BOLO3adopa.
[lpexsie Beero BOXO3aG0P UOBCEMBCTHO YBENMWMNCA BO BpemeHm (Tadn.2.2).
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lpt OTOM B HEBOI'eTAUMOHHNN NEPUON MABATAE CTOKA BOIPOCAO GOABUE,
yem ¥ peretamonnull (Tadn.2.2); caepoparennno, NOBNCKAACH JIOAA HEBE=

POTAIMOHHOIO BONOSAOOPA B CYMMAPHOM 88 TI'OX.

[lpu oOmenM YREAMUEHHH MILATHA [0 JUMHE Dexy 2a HooHenyeMad nepuosn
HAGMOIANO0E MSMEHEHME YNEJABHOrO BRAANA OTHEABHHX yactTed daccedHA B

Tadnuia 2.2
Cpeniee sa O Jaer BﬂﬁﬂHﬂTpﬂﬁﬂEHHﬂ B CGaccelne  AMynapbM
OTHOCHTENBRHO DONOosAadopa neppoll nodopwHy SU-X TONOB, %
: |
TRMoTOK PORK . 1955/56k 1960/61, § 1965/66, f 1970/71}1975/76,
. 1959/60F 1964/65 §1969/70 F1974/75¢1977/78
Bepxosss ([lanme, Beom, Hoadps ~ aupexs
Kajmpuuran, Cypxesuaped, !
llepadan) 130 140 160 194 191
BepxHeaMynapeiHCKAA - HEPHHJ 1020 2435 3360 4550 6040
Kepku = Wapuuk 117 135 292 426 690
Wipauni - ToAMY®OH 119 198 326 806 625
TomvyDE - YaTiu 116 150 202 256 295
Wroro mo CTBODA:
Kepru 169 291 372 480 a75
Wnsauk 173 258 354 469 599
ToAMyoH 174 259 356 470 600
HYaTiu 143 201 274 387 438
Kaunmxap 143 201 B 362 440
Bepxomsa ([mwnx, Baxu, e
Kagupunran, CypxauiapsA,
Wepadan) 119 139 190 ra- 2l
Bepxueamynapsuvokan - Kepig 535 1035 1570 2470 | 3120
Kepry - Wik 134 159 274 3556 629
Wnpumre = Tosmyod 139 I79 280 364 520
Toavyod -~ YarTau 112 124 146 180 221
Hroro no crhopa:
Ke preu 143 192 272 J44 382
WnLamE 142 1686 272 347 409
Ty o 142 187 272 347 410
P 126 | 153 204 257 | 308
Kannmuap 126 156 <18 267 310
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oyMMAPHYD poxymHy bonosadopa, [lopwowacs Bonosadop HemoCpejcTEeHHO

MY pycaa Amyuapni. Boag » wavane 50-x ronop oM COCTANLLL OKOJO 61%

OT oyMMEPHOTO, TO B HAvAne T0-x-yxe G8%. OnHOBpeMeHHO WIMEHWICA YIelb-
Kuil BeO OTHeABHNMX YYACTKOB pycaa  AMYNAPHM B CYMMAPHOM MSBATHH CTO-
KB, B wayagte 50-x romon ocuomkoll sojosadop (B83%) ma pycaa Own cocpe=
JAOTONEH B MmaonLAX pexd. B nagane Y0-x roncp yneasuuf! pec HMaopull B
CYMMAPHOM Bogosadope n8 pycna cwmswncs no 55%, a cpemsero m mepxmero
TONOHMA nosuomacH coorserorsento ¢ I3 mo I6% u ¢ 4 mo 29%.

Tadmia 2.3

Koodwimenr MWIsATHA cTOXA B Oacceilne AMynapsi ,
OCPeMHOHHNN N0 IATHIE TILAM

'1950/51; 1956/56;1960/61, * 1965/66,  1970/71, 1975/76,

Pexa, crsop ‘19 ) 7 7 “1977/7
- Mafl-oKTAC DB
Moux, Holaoms | 0,05 0,05
Baxm, yorse 0,08 | 0,08 0,11 0,II | 0,20 0,22
Kadupumrran, yoreg 0,23 0,34 0,49 0,44 0,60 0, 54
Cy pxannapss,
Manryasap 0,67 0,89 0,99 I,14 1,16 1,07
Bcero mo oTBOpA:
Ke prit-ycaoruuit 0,08 0,10 0,13 0,I4 0,21 0,20
Ke prat 0,09 0,13 0,20 0,22 0,36 0,40
ToavyoH 0,11 0,16 0,23 0,28 0,44 0,82
Yaran 0,25 0,31 0,42 0,45 0,71 0,85
Ksuameap .| 0,25 0,31 0,43 0,47 0,73 0,86
Hoaops-anpedib
Mg, H.[larms 0,02 | . 0,02
Baxw, ycrhe 0,07 0,10 0,13 0,16 0,23 0,21
Kadupuuran,yerse| 0,21 | 0,32 0,38 0,27 0,36 0,27

Cypxannapss,
Maxrysap 0,501 0,69 0,74 0,64 0,98 0,85
Becero mo crTeOpa:

Kepru-ycnosnsd | 0,06 0,II 0,I2 0,16 0,17 0,15

Ke prit 0,08 0,16 0,27 0,32 0,47 0,47
ToAMyoH 0,10y 0,I9 0,31 0,38 0,58 0,6I
Yaray 0,22 03| 05| 064 [ 0,9 | 0,%
Kapameap 0,221 0,3 0,52 0,65 0,95 0,97




B 50=x romax bBume I «Hepkn duno cocpenoroueno okono 4I% cymdapHOTro
gonosadopa B cacceltne, muwe TomaywHA - 49, B COBPOMEHHEX YCAUBUAX
pyue r.Kepk COCPEROTOYEHO 62%, a muwe ToavywHa - 627 cymsapHoro Hakd-
risl OTOKA H3 peK Oaccelina.

Creneis HOUONBLBOBAHMA BONHUX DPECYPCOE XApaxTepuayer kosfduipeHT
ganaras croxka (radn.2.3), npepcrammmuml cofofi oTHOWEMHE CYMMAPHOTO
pofo3adopa BNlié HCCAGQYeMOT'0 CTBOpA K UDUTOKY M3 oOaacT# (OpMMPOBAHMA.
Koad{@ImMeHT 9TOT OMDENeNdeTCA KAK YPOBHEM BOJOXOSARCTBEHHOTO CTPOMTENb-
oTEA, TAK M BOJHOCTBO PONA, MOTOMY OH BoapacTaeT Bo Epemenu (radt.z.d)
¥ HA KARAOM YPOBHE BONOXOZAHCTBEHHOI'O CTPOMTENLCTEA OT MHOTOBOIHMX JIeT
K manopomud (raon.2.4, puc.2.1).

Tadmua 2.4

KoaddumueHT HIBATEA TOMOBOTrO CTOKA B OacceilHe  AMyNADEH
B PO, pA3MMYHLS 0O BONHOCTH M YPOBHD MCOOJL30OBAHUA CTOKA

Bpews | OOecnmedemiocTh NPHTOKA M3 OGNACTE
HeTovHRK
RABATEA Egggﬂig : 'mupumpaaannﬂ. %
CTOKA ron’ } 5 b 25 0 b 75 95
Baxm I95I-1959 0,06 0,07 | 0,08 0,09 0,10
1960-196%9 0,06 0,02 | 0,10 0,11 0,13
1970-1977 0,13 0,16 | 0,19 0,21 0,24
Kapupuuran 1951-1957 0,15 0,24 | 0,28 0,33 0,39
1958-1969 0,23 0,35 | 0,40 0,46 0,53
1970-1977 0,28 0,43 | 0,48 0,55 0,63
Cypxammapsa  |1961-1957 | 0,41 | 0,59 | 0,76 | 0,90 | I,02
1958-1968 0,53 0,73 | 0,92 1,07 1,19
1969=-1977 0,62 0,86 | 1,04 119 I,31
Kepru-yonossu| 1950-1967 | 0,08 | 0,08 | 0,09 | 0,10 | 0,12
1958-1968 0,12 0,12 | 0,13 0,14 0,16
1969=-1977 0,14 15 ) O, LT 0,20 0,24
Kepru 1950~1957 0,07 0,08 | 0,09 0,11 0,15
19s8-1968 | 0,15 | 0,16 | 0,18 | 0,22 | 0,27
| 1969-1977 | 0,25 | 0,28 | 0,32 | 0,38 | 0,46
Wors 1950-1957 | 0,10 | 0,11 | 0,12 | 0,14 | 0,18
1958-1966 | 0,17 | 0,20 | 0,23 | 0,27 | 0,33
1969-1977 | 0,31 | 0,36 | 0,40 | 0,48 | 0,56
Yaray 1950-1957 | 0,22 0,231 0,25 | 0,29 § 0,34
1958-1968 | 0,29 | 0,34 | 0,39 | 0,48 | 0,58
1969-1977 | 0,50 | 0,59 | 0,66 | 0,78 | 0,88
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[napa 3. TMIPOMETPMUECKAA M3YYEHHOCTD
BACCEVHA AMYIAPBEY

Jlna pelleHMA NOCTARIEHHOH 3anayd - OLeHKH M3MeHeHMA CTOKa NOoX
AMAAHNEM AHTPONOTEeHHEX (AKTOPOB — COIMIACHO MPUHATOMY MeTOIy HeoOXOo-
MO pacmoJjaraTh JAHHHMM O PEYHOM CTOKe Ha BHXOHOE er0 H3 30HH Gop—
MEDOBAHMA ¥ B CTBOpax, 3aMHRaUX HPDATAIMOHHHE DailOHH.

TpETOK BONH M3 30HH POPMIPDOBAHNA OLEHMBAJICA DO IAHHHM ONODHHX I'M=
IPOMETPUYECKAX MOCTOB, DACTOJOKEHHHX Ha BHXOIE DeK u3 Top. [lpemmoia-
Tanoch, YTO BHIE STHX NOCTOB CTOK HE HDOABED®EH 2HTDPONOTEHHOMY BO3-—
NelicTEID B OLYTHMHX pasMepax.

B oTHeAbHEX CTBOpax GacceliHa . AMyIapbM TMIpPOMETDHYECKHe DaCOTH
HayaTH B Havaje XX B., a Ha GOJBUMMHCTBE NOCTOB - Juuek B 30-e T'OIH.
HadmoneHMs BeJuCEh ¢ CONBIMME MepepHBaMit, YTO OCYCJAOBIMBAET HEeoOXOoIu-
MOCTE BOCCTAHORIEHMA CTOKa.

Huxe NDMBOMMTCA KDATHAA XapaKTepPUCTHKA I'MIPOJOTAYECKHX DANOB Ha-
GnomeHuit, MCNOJH30BAHHHX B JANBHEUEUMX pacvYeTax.

BomHuE DPECYpeH P.Baxm yIMTHBAIMCH B cTBOpe Kumwi,TyTrayn ¢ IS32 r.
B 1967 r, nocT OHJI 3aKPHT B CBASH CO CTPOHTEJBHCTBOM ILIOTHHH Hypexc—
KOTO BOJOXpaHwDmia, a HaOAoJeHHA 3a CTOKOM NEepeHeCeHH B CTBOD KMilI.
Yopcana, DACHOJOEEHEHY BuIE MO TedeHmw Ha 91 kM.

Creop Yopcama padoran ¢ I963 mo I973 r. B 1976 r. nHadimonennda 3a
CTOKOM. OHJIM MpoJOJNXeHH B cTBope KHomcomonadan,pacmonoxeHHom B 106 kM
Byuwe creopa TyTkaysa. HaduomeHuA 38 CTOKOM B 8TOM CTBOpE BEJIMCH TaK-
ke B 1949-I957 rr.

JlaHHue Dapa/uleJbHHX HAOMOINeHWii B STHX TpeX CTBOpax, a TaKxXe B
CTBOpAX, PacHOJOXEHHEX HA COCTARIAWMMX P.Baxm - OOuxmHroy m Cypxode,
HCNONB30BAHE IVIA BOCCTAHORIEHHMA CTOKA D.Baxm B cTBope wumi.TyTRAYI
(ra6n.3.1). :

YpaBHeHMA NONYHYEHH MO CPEJHEMECAYHHM 3HAYEHMAM CTOKA, CIDYIMUPORaH-
HuM N0 NepuonaM HOACpE-AOpeNs M Mali-OKTAGDh. [IpM BOCCTAHOBIEHMM IO IaH-

HEM Knuwi.Yopcana pasCiMBka DANA HA CE30HH He OCYWECTRIEH& BRULY MAJIO-
YHCJEHHOCTH IAHHHX.
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Hadnonenus 38 CTOKOM P.IlAlmE HAYATH BKCOEMMIAEL LMADONpoeKTs ¢
. u T IOCT NepefaH B Tar
1965 r. » crsope Kuuwt,Humonh [mymx; 2 1967 T 10CT fe] B lag

L = i T ™ -
oxoe YTKC. C mepepupavy B 1960, 1974, 1975 rr. O0ocT Opo
B HACTOANEEe BpeMA. B BumejexauiiX CTBOPAX (romnasm Duxx 2 Xupuonm 2)

nepuon HadmoleHud ewe KOPOYE. flo atolf mpuYuHe BOMHWE DecyPeH p.llmim
onenupanucy no' orpopy Hummufi [laime, BOCCTAHOBACHREOMY
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HO CHEA3E CO Cro-

xom p.Baxm y wxmwa, TyTHAYL. .
ypanuenua perpeccyy, CEASWBAMLlE CTOX D.Baxw B CTBOpE
Typgﬁgfm cO CTOHOM B ADYIHX CTBOPAX
CTeOp, NPHHA~ lepuon, | 'Fﬂumﬁ:-ca pacyerta,
Tull B KayecTBe |INA KOTODPOs no y= fexy
NpeIMKTOpa T . (T'O DOIYYEHY Ry, » : Rt | Yy = fex)
JPAEHeHNE , CpeNHAA ; AbladA

Yopcaza XT-X 0,95| 6,2 | 160 | y =1,08x -2

Komcomonadan XI-Iy 10,97 | 10,2 | 37,0 | y =1,I9x -1I3,5
y-X 0,982 6,5 17,8 y =1,8z.+ L8

Cywsa Cypxoda

% {caaEroy XI-I¥ 10,823 | 13,8 | 85,7 | y = I,7Ix - 64,9
kLD 0,964 | 14,0 41,1 y = I,I0x +I21

BepoATHO, ACHHXPOHHOCTD KOJNeGAHMA CTOKA [lanmEa 7 Baxmwsa B 972 IOy
CBA3AHA € KAKNMU-TO AHOMANBHEMM YCNOEMAM (OTMIDOBAHMSE CTOKA B OIHOM
3 HCcoJelnyemux dacceitHowm,

B cefsu ¢ armm OPOSHANMBHMDYEM OIMH H3 CTOK DMEPYIOEX (aKTOop

T TOpOB =
ATMoCc(epHHe ocaul, i B
llpz peEOZe YpARHeHHl MeCAUN CTDYNNEDOBAHH B NepHomH: 8) ¢ OKTAODA
no Mapr; 6) ¢ anpead mo wars ¥ 8) aBrycT, CEeHTAODS.

EPBBHHHM PETPECCHM ¥ MX XADAKTEDUCTHKR NMPUSSNEHN B TAGM.3.2.

P JIOCTATOWHO BWCOKMX SHAMERMAX KOSQMIteHTOR Koppesmgd (7adn.d.2
CPemHsa ouMOKa ypaEHenua § B mepuon anpels—invis coctramtger 200 /e,
4 B OTHeNbHHE MECAUN eue OoJbue,

» B HoHe 1966 r. orox p.lmux
o ypasHeHHD g - Y ki, H, [lmmx, poceTaroBAeHHN:
» OKazancs EnOe, a B v
500 M°/¢ (pue.3.1), mwane 1971 r. Emxe axTHYecKOro Ha

MOXHOOTE TPYOHX IUXpOMETpUTecKi .
| OuKOOK. 0O aTom xe cmugeTenscTeyer &°

T3 CEAIM CYMMBDHOTO CTOKA Pex Manme Baxm co cToxom Avyzaphi B CTRO-

P‘ Wﬂmm ¢
Baxna & lomma (puo,3,2), o NIOCPOROTRENKO fiooe CanTls
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Tadnuna 3.2

ypasHeuus perpeccuy guﬂau CPpeIHeMECAYHOI'O CTOKA D.lAHLX,
wiwt. Hoxreit [Tanpx (y) o p.Baxw, i, Tytraya (x)

; : ; .

[lepuon ol T I Rz y= fex)
Ampesb-Hnih 26 198 0,96 | y = I1,43x + 228
ABIyCT-CeHTAODL I5 95 0,98 | y =I,3Ix + I
OxTACPE—MADT 38 46 0,86 | y = I,28x + IR

HexoTopoe OTHJIOHEHME TOYeK BIPABO OT GMCCEKTDHCH IpM OOJBIMX pac-
XOlax MOEeT OHTH CRA3AHO ¢ OOTEpAMM CTOKA B moiiMax pex [lAHmEa n ocodeH~
Ho Baxma B nmepuoll BHCOKMX NOJOBOIMIi.

q m3fc
JLaor

13662 4

Jﬂﬂﬂr" 700

2600 500

3000 | .
SEA0r 100 200 Joo @ m¥e

Baxw, Tymkayn

[Tardw, H. [1Andx

1404

raoq

&30 I | | 1 L j
Jog S04 700 00 neag 1300 1500 @ m3/c
Baxw, Tymwayn

Prc.3.1. CrA3p CpeIHEMECAYHHX B BOIH P.llanHmx Hrxxmit
Mannx » Baxu B ng:u KR, mx:{'m P TR
s o TN » A 157
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a HA 9TOM Ivajuke He Gonee, vy,
r. OTRIOHANTC ’
Woup 1966 ¥ mome 1971 T

ApyIe TOIN (prc.3.2).
Q m3/c

L0007 /
;é Jooo\-
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S
=
L+ o
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,.i 1000+
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b
foog 1 | ¥ J
0 1000 2000 3000 q m>fec

MAandm, H.Nandw + Baxw, Tymrayn

Prc.3.2.CRASH CPeIHEMECAYHNX DACXONOB BONH papse B crsope IT
Bammmmncm npg'grmi CTORA p.ylﬁupﬂl::uﬂ [laamx B

Baxu, Ty Trays

B GacceitHe p.Baxw KX MHIEKC NOJYYeH OCpeIHERMEM MOKAIAHMWIA CTAHLIH
Tapu, TaBwibnapa, Homcomonadanm, AnTekmasap u Capwraw, a B dacceftke

p.llaugx - Xopor, [lxaywanros u Kyaad. [lpempapurensHuit anaius nokasan,
STO JIyulle BCEr0 CO CTOKOM KOPDeJMDYRTCA OCANKA 38 MepHON HOAGph-ampele:

Ha puo.3.3 caemyer, WTO B LENOM KOJeOAHME KOMMYECTBA ATMOCHEPHHX

maeT MPABOMEPHOOTH BOOCTAHOBNEHHA CTOKA D.l[lanmx mo cToky p.Baxi.
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B OTjpeJbHEE I'OJH 9TA CHHXPOHHOCTE HECKOABKO HApywaerca. Tak, B
1975/76 r. B Oacceiiie p.IlTHIX aTMOCHepHHX OCAIKOB BHMANC CYUlleC TEEHHO
sume Hopve (K = 1,3), a B Gacceiine p.Baxu - mensue mopvy ( K = 0,9).
AHAJIOTHYHAR KAPTHHA Halibnanack B 1964/65 r. - B Gacceime p.llanmx K =
1,0, a B Gacceilre p.Baxu K, = 0,8, OmHaxo ACHHXPOHEOCTE B KOJeGAHAAX
CTOK& 3THX DK BN3IBAHA, BEPOATHO, He TOJNBKO OCAIKAMM, HO ¥ TePMEYECKHM

u
200

—
L=}
I

o
™
|

baccedn p. Baxuw

] |

| | | Je o il
a6 08 1.0 L2 14 16 K;
baccedn p. NAHIN

Puc, 3.3. 3amucumocTs (B MOIVIBLHHX kn HUMe
anpess B dacceliHax Baxm n HILE afjHuMeHTaxX) OCAIKOB 3a HOAO pb=

PEXHMOM,TaKX KAK B MUTAHUA PeK CYuWeCTEeHHYN pOJb MIPANT JeOHAKH, JHaTE-
TeJEHHe OTKJIOHeHMA CTOKa OT JMHMK perpeccus (puc.3.2) B upHe I966 r,
H mone 1971 r. BO BCAKOM cay4ae He OCBRACHADTCA AHOMAMMAME B aATMochep-
HHX OCAIKAaX ,TAK KAK CTEeNeHb YBJAXHEHHOCTH OdacceflHoB B 9TH I'OOH OWaA
npumepHo paBHod. MoxHO JAWE NPEQNOJOXHTH,.YTO 3TH IONH OTAMYANMCH AHO-
MaJIBHEM pacnpejiefeHdesM CHErO3anacoB N0 BHCOTHHM 30HAM. BepOATHH TAK-
Xe HEeKOTOpHEe DPasJaMYHA B TeMOepaTYpPHOM pexHMe B aTUX Oaccelinax.

Hrax, ypapHeHMA ¥3 Tadd.3.2 HMCNOJB30BAHH JUIA BOCCTAHORNEHAA CTOKAa
p.llaHnx 0o CTOKY p.Baxm,

BomHue pecypcH p.HafmpHRIaH OLEHMBAINCE NO CTOKY B CTBODe KHUUI,
Yunap M cymMe CTOKA OPUTOKOB B CTEOpDaX, DACHOMOXEHHHX BHIE OCHOBHHX
EONO3a00POE.

Mo MHOTHEM U3 HUX HAOAKOEHWA 38 CTOKOM BEJHCH JHNE HECKOJABKO JeT.
B cBASK C 9TIM CyMMADHHE BONHHE DecypcH B OacceilHe p.KajupHMTaH ome—
HEBAMMCE TIO YDPABHEHMAM

Y-ty = 192 B gy * 5,5, (3.1)
Yy-x = 1,52 y-4 + 174, (3.2)
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rne gy B Yyoy = CposHEe 3a MBCHL cymmaphye BONHUE DecypeH pelia-

SMpHNTAN (NpRTOR M9 DO HOPMIPOBANKA) |
Tow¥ Ly.q = Cpemievecsomll crox p.Kajupuurad 3a nepuom HOAODb=
anpeas ¥ mall-OXTAODE B CTBODE KAmA.'luHAD.

Bomuue pecypeu p.CYypXaufiaps CJAAIAnTCA 43 CTOKA DK Kapatar ¥ Ty-
DALAHI M pANA OOKOEMX DPUTOKOB, CTOK B KOTOPHX H3MEPAGTCHA HA BuXoje
u3 rop. lockoarky HA CONLUMHCTEE NPUTOKOR RAGADIEHUA 28 CTOKOM BEJHCH
Melee peryaApHo, dem Ha pexax Kaparar » Tynanasr, cpemiece3oHHue pe-
cypos perm (Ha BuXONE W3 I'CD) OUSHMBAMACH N0 YPAEHEHEAM, OPHBENEHHEM
B TAOA.3.3. Ypasseuusd HCOOJAL3OBANMCEH B SABMCHMOCTH OT HANHYMA NAHHEX
0O TOMY MAM HDYTOMYy CTHODY-(peIMKTODY B KOHKDETHHE Ce3OHd. B caydae,
SR MMANICH NAMHME N0 OGOMM CTBOpaM, OpenoYTeHMe oTjnaBarock TynajsaH-
TY,TAK kKax omMdKE BOCCTEHORIEHMA OO STOMY CTBOPY HECKONLKO MeHbile

(rada, 3.3).
Tatmaa 3.3

JPABHEMUA PETPECCHM, CRAINBAUME CYMJADHHE BOJHHE
pecypes p.Cypxamnapbs co croxom per Haparar B Tyoanadr

llepuon, : Cumdra pacueTa
A KO- '
Pera, cTBOp- B g no y = f(x y= fex
TP = 1 s “ | epen~ |nancons-
- ]II_MHHE HAS Lasn
Tynanaur, 3apayd| XI-IY 0,931 6,8 15,4 |y = 2,65 = 4,4
y-X  |0,964 4,2 11,6 |y = 1,88z + 10,8
Kaparar, Kaparar| XI-IY 0,900 8,8 27,5 |y =5,9%x + 2,9
I-I ﬂ,gaﬂ 4.4 II|D H = 5,2"13: I II|I
|| v

ggntm.g = CyMaapHué BOJue pecypcs p.Cyprammapbs B cpelHem sa
cesoH; X = cpemHecesomuwi ctok Tynamanra mam Kaparara.

K pomsum pecypeam p.Cypxanmapsu (¢ 1942 r,) noapaanca cTok, nepe-
dpacupaemuil ®a daccelina p.Kafupuuran no Boasmomy TuccapekoMmy xasany.

Bomuue pecypcu p.llepadan ouemmeanmcs 0o creopy, PACOONOXEHHOMY Bl
we yoThA p.Mailzan,

Hrax, maomame BONOCOOPA  AMyNADLM Hume HoCJAEMHEro MPUTOKA
g.m ﬂ;;rmr:mﬂ@lmm » CTox ¢ maouaum

NOBEPXHOCTH BOXOCOOPA) YNTEH IMIpOMe HOCTaME

Yadexcroro u Temxuxoxoro YIKC, R

Huxe ONOPHNX FHAPOMETPMYECKEX HOOTOB PACTIONOXEHO 24950 rn® nACmA-



me somocdopa. Ms mmux 12180 mfz (oxono 49%) mpemcTamiART COCOM THIMT=

HyO NPeArOPHYD DABHNHY ¢ adcomoTHEME BucoTamy ot I00 Ko 500 m; 10650 -’

( = 43%) - aT0 HEsKoropHas odxacth ¢ Bycoramu 500-I000 M ¥ Jidb 2120

( = 8%) xapaxrepasywrca mwcoTamu ot 1500 0 3000 M. BepoaTho, HAMOO=

Aee MEPCHeKTHBHOW ¢ TOWKM 3peHUA opMApOBAHMA CTOKA ARNAETCA MMEHHO

9Ta TEpPHTODKA,TAX KAK B HEIKOTOPHO} 30HE CTOK (OPMIPYeTCHA MU 30 He0=

Ke, Jumb P HamColee YRIAXHeHHHe Nepuois. CTOK C IVIOMAIMA 2I<0 onpe-

JeJeH MO KAPTaM M30JIHEA CPeHeMHOIOJETHETO CTOKA (65) » pasmepe 8,6

uafc npe cpemHem momyxe 3,6 m{cma -f?)
Momyasr cToxka ¢ maomamt I0650 uv® onpenesen B paamepe 0,5 afe +xi

|65) , a crox B 5,3 M/c.

ClenoBaTeNbHO, CYMMADHHA NOBEPXHOCTHHM CTOK, He y9TeHHH! IapoMeTpH-
qecK#, OLeHeH B pasuepe I4 Msfﬂ,kﬂm mMeHbwe I% oT rHEpoMeTpUYecKHd yH-
TEHHOTO CTOKA.

CEeleHKs O BOJHWX pecypcax p.KyHumys — Jeporo MpUTOKA Ay napsn, *upop-
MEpYTUErocs B mpenenax Aframucrana,- Kpajue orpariueHin. B pacors (65]
OHR oueHmpapnTcaA npuMepro B I00 MS.:"C, T.8. OKONO 5% OT TUOpOMETpEYeCKH
y4YTeHHEX PEecypcoB.

C y4eToM CKA3aAHHOTO BHUE NMPUBEJEHHNE B IJ.< BEJUTMHH BOJHEX pecy-
pCOB . AMyNaphi 3aHuXeHs OpmMepHO HA 6%.

HocKONBKY A OLIEHKA AKTPONOTEeHHOTO BO3NeHCTEMA HA CTOK DEeK Ioc-
TATOYHO 3HATEH WHIEKC BOJNHEX pecypcoB (a He HX adCOMNTHYD BeJMuHY),
Hefoy4YeT NOCcJeNHHMX He JOJEEH CKA3ATHCA HA OpPABWIBHOCTH MNOJMY4YeHHHX
ENBOJIOB,

CTBOpH, DPACNOJIOXEHHHE B 30HE MCHOJL3OBAHHUA DPEYHOTD CTOKA, (HKCH-
PYDT M3MeReHWn B HeM, CBA3aHHHEe C XO3AlcTBeHHOM NeATeNBHOCTED. B Hi-
XHEM TeYeHMM p.Baxu ruppomeTpHuecKkde padoTH EBeJMCh JENE B TeYeHHe
tpex Jer (IS60-1962 rr.) B crsope nocra Turpopas Gamika, PACHOIOXEH=-

HOM B 75 KM Bulle ycThA.

B Oacceiéine p.Hajupsurad cTBOp Kuun,AliBajnx, pacnoloxzeHHui B 4,4 KM
BEhme YCThA, padotan Jomme ¢ 1930 no I942 r.; noct Taprem (I02 =m
BHIE YCTHA) HE 3aMHKAET NOJHOCTHED 30HY HCOOJL3OBAHMA CTOKA, Hume 570~
TO CTBOPA HMMEeT MeCTO M BoJN03a0op H3 pexkd B cOpoc B Hee, Jmmp B dac-
ceitne p,Cypxarmaped saMuKAKUME CTBOD KAWI.MAHTY3aD pacnojioxel JparTH-
JeCcKn B YCTEe pEeKH.

CrenopaTessHO, JMDs B CacceidHe D.CYPXAHIADEM THIDOMETDPHYECHME Ma=
TepHAN NO3BOJNAET OLEHATh M3VEHEHUs CTOKA, CBA3AHHNE C MOTPeCNCHHEM erg

B 30He mcnonbaosanuda, lo Caccellny p.Kafupuurar sTa oneHka MoxeT OHTH
BENIOJHEHA Jumb YACTHYHO. B OacceiHe p.Baxum Takad BOBMOEHOCTH ODAKTH=-
YeCKH OTCYTCTBYET.

B cBasM ¢ 3THM H3MeHeHHA B CTOKe B OacceiHax pek [lamme, Baxm, Ka-

Qupruran, Cypxannaped ¥ KyHIy3JApsA NPHCIMKEHHO MOXHO OLEHHTH 0O Yo-
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AOBHOMY CTBOpY I'.RepKi. Crok P mocuejHeM noJiydeH CYMMAPOBAHHEM CTOKQR

nanop. Huxe r.Keprm CTOK AMyzapsi GUKCUPOBAICA B PASHEX CTBOpax,

Ws HiEx Hamdonee MHTEpPECHH C TOYKH SPEHEA PHIOMHEHMA NOCTABIEHHOE 3a-
IAYH mocTH MUIBHEK, ToavyoH, YaTa ¥ K3uJEaD «
Moct ToAMyDH SaMbpKaeT cpenHee TeUeHHE pexs ¥ GUKCHDYET KOJHYecT-
B0 BOmY, MOCTynammee B 30HY PHTEHCHEHOTO pomo3aadopa - AOPE3MCHHA K
L]

TYPTKYALCKHEM OAIMCH.
Moct WapvHK, pacnooReHHH MEeRILY nmocram Kepku ¥ ToAMyKWH, HENMT

cpemHee TeueH#e pexn HA YHACTKE WRTEHCHBHOTO BOZ03a00pA I TPAH3ETA,

Noer Yaru gurcupyeT CTOK, nocTynampsl B OpeNiess COBPEMEHHOR fe-
JETH, @ DOCT KSHITKap SaMHKaeT OpomaeMyn S0HY »

Hamdonee IATeNbHHE HAG/ONEHHA, YOTA ¥ ¢ COJBIEME NepepuBasd, Be-
myTes B cTEopax Kepru H Yamm. B Japuuke ® K3pamzape OHM HAYaTH Opa-
KTEIecK® Jumb B cepemmee O(-X IOXOEB ¥X cromeTHdA. B CBA3M C BTHM OO~
CleIHMEe MOTYT OHTH MCOOJNB3OBAHN JMb LA ONEHKE M3MEHEHHA CTOKa I0
mmmie pexs B 70-e TOJH OTHOCHTENBHO 50-x B 60-X TOIORE.

B rauecTBe DeNepHHX MOCTOB, N0 KOTOPHM HCCleNOBANIOCs M3MEHeHHe
CTOKZ BO BpeMeHM OOX B/IMAHKEM xo3altcTReHHON OeATEREHOCTH, OPHEATH
crpopy Kepru, ToayoH X HaTiH.

B crBOpe T.Kepxm HaOMOIEHHA 38 XHIKAM CTOKOM penyrca ¢ I911 r.
¢ mepepwsoM B 192I-I1924 m I938-I95I1 rr. BogcTaHOBASHEEM CTOKA B CTBO-
pe r.Kepku 3a rOIH OTCYTCTBHA HadInoeHmi HeOMHOKPATHO 3aHMMANMCE BO-
noxossilcTBenENe opramwsawmu [I109] . B padore [110] crox sa mepuox
1925-I95I T, B cTBOpe TI'.KepkE BOCCTAHORJEH OO CBASE CO CTOKOM D.
Baxu y TyTxayaa. MECTHTYT I'EApOMpOEKT BOCCTAHOBWJ 3TOT CTOK IO TiaH -
HuM CTEODPA KEmi.YaTiaH B cyMMe ¢ BOJNO3a00pOM HA y4YacTKe Kepxe-YaTad,

B mpopadorke I'mmponmpoexta # COD3BOEOpOEKTa PpAXN B CTBOPE r.HepKE
COCTARNEH caelymumM odpasom. C I9II mo 1933 r. OpHUHATH IAHANE
A.K.Dlpockypaxosa |63] . Pacxoms Boms sa wapr, ampeas 1918 r. # AE-
Bape-Mapr 1925 r. NDHHATH DABHEMA CPEJHEMHOTOJETHNM 3a TepEol aKTd-
yecKnx HadmomeHmil, Pacxom 3a MNHB-CEHTAOPh 1934 r, m ¢ 1939  mo
I941 r. BOCCTAHORNEHH DO NaHHEM T/m YaTiy ¢ ydeToM Bojosadopa Ha
ydacTke Kepre-YaTin, cpemsero sa 1942-I955 rr.

C I942 mo I949 r., a Takxe MapTr, MOHB-IEkadps 1957 r..; AR~
Baphb, Npeib, ABTYCT-OKTAOPL 1958 r. pacxomu BocCTaHOBNEHE OO CBASE
. p&gx;g;f r/o YaTi B cymMe ¢ BONO3aGopom Ha yvacTke Kepru-JaTim.
HIpO 38 mmf’ p:f I9% r. mpmiary namme Baccara-Kepiamckolt cta-

ONOB BOXH, 3alupa Mok Baccara-KepkmECKEM KaHA-
A0M. -

ﬂanmnn:mmm m0 1966 r. ¥ 1968 T, OpMEATH NAHHE®

Ixapoupoexza -AHIWIAAK, A 33 BCe OCTAaibHHe rojy - nawume YIKC.
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ComocTARIeHHe CTOKA B cTBOpe Tr.Kepk, BOCCTAHOBAEHHOT'O 1O Baoauy
y Tyrkaysa & AMynapse y YaTnos, OpEBENeHO B rada.3.4. PacxoxieHEA B
oneHKe CpeIHecesOHHOTO CTOKA B 0TBOpe Hepkm IPH HONOJB30BAHME pas-
orayx 8HAtoros B I9% (Hemereramponmm# mepuon) ¥ 22% (pereramud)
cnyuaes npesswaer 10% m s B 57 m 44% caydaeB He IPeBRNNAET 5%.

Hamdosiee CyUecTBeHHNE DACXOKNEHHA HAGMORALTCA B BereTallD 1934,
1939 ¥ 1945 rT. ¥ B RepereTaipoHHuE mepmox 1944/45, 1947/48 =
1950/51 rr.

Crok AMynaps® B cTBope r.Kepkm B cpemHem Ha 54% ompelendeTcA

Tadmna 3.4

ConmocTaBieHEE CpeNHEeceSOHHNX SHAYeHMM CTOKA %ﬂﬁ!ﬁpﬂ
B cTBOpe Kepk: OpM BOCCTAHORIE no Tyrrayxy (Y,) H
TaamM (y, ), M°/cC

o ' —

CeaoH Malt - oxTa0psL Hoalps - anpeis
: 3 | 3 : y T 4
¢ Yy } Y2 Y17 Ys :EE_?LE Y1 E Ye Ys~Ye ¢ glt__?"
1932/33 828 923 | -95 |-I0,3
1933/34 | 3253 | 4263 |-I0IO [ 23,8| I0O35S | II6 | -91 | -B,I
1934/35 868 940 | =52 ~5,5
1937/38 | 2837 | 2857 | -20 | -0,7| 9 919 3 0,3
1938/39 | 3477 | 2643 | 834 | 31,6| 802 815 | -I3 | =I,6
1939/40 | 2572 | 2550 2| 0,9 8I4 832 | -I8 | -2,I
1940/41 | 3378 | 3452 | -74 | -2,I| 985 | I032 | 47 | -4,6
1941/42 | 3420 | 3557 | ~I37 | -3,9| II74 | II48 26 2,3
1942/43 | 3II0 | 3352 | -242 | -7,2| I207 | IIR2 85 7,6
1943/44 | 3137 | 3333 | -I9%6 | -5,9| 1066 | II78 |-II2 | -9,5
1344/45 3402 | 4153 | -751 |-18,0| I0I4 1225 |=2I0 | -I7,2
IM5/46 | 2833 | 2622 | 2II| 8,I| IIIR2 | I067 45 4,2
1946/47 | 2578 | 2282 | 296 | 12,9| 877 879 -2 | -0,2
IM47/48 | 3302 | 3195 | 107 | 3,4| 866 | IOI3 |-I47 |-I4,5
1948/49 | 3777 | 3590 | 187 | 65,2| IIRI | IRI9 | -98 | =-8,0
I949/50 | 2813 | 2812 I| 0 |I043 994 | -49 4,9
1950/51 2557 | 2402 155 6,5| 868 767 101 13,2
I6I/52 | 3347 | 3625 =78 | -7,7|1I69 | I230 | -6I | -5,0
1956/57 |2307 | 2246 61| 2,7| 873 860 I3 1,5
1957/58 3740 | 3658 82 2,2 | 1164 1128 36 e
1958/59 1087 | 1087 0 0
SSETR MR 0 ST e |
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y 4 .Baxm, B CBASH C 9THM BOCCTA-
cTOKOM D.[liHI® ® TOJXBKO HA 3I% cTOXOM P T4

HORIeHMe oTOKAa AMyJapem no Baxiy MoxeT JABATE CYUECTBEHHHE oumduy
P rofn, KOTNA KojedaHus CTOKA Baxma ¥ [lAHI®A ACHHXPOHHH.

BepOATHO, MMEHHO MOBHUEHHOMN POINHOCTED P.lIAHIR B BereTammo 1934
® 1945rr. n nonmxersoft ® 1939 r. OOBACHADTCA CTOML CJUCCTBEHHNE pacxop.
NeHHs B ONEHXe CTOKA B cTBOpe I'.Kepk#, BOCCTAHORICHEGTO N0 TyTKAyAY &
YatnaM. B IOJB3Y 9TOrO MOAOKEHWA TOBOPUT ¥ TO, HTO CTOX, BOCCTaHORek-
Hull mo mocaemHeMy aHAnOIY, XOPOIO YEASHBAETCA CO CTOKOM B Toavypme, B
CBA3X ¢ STEM B HocaeIyluMx mpopadOTKaX MH MPMEAME INAHHHE IO CT.Kepru,
POCCTARORNEEHEe COD3BOJNPOSKTOM [0 CTOKYy B CT30pE YaTin, CyMVEpDORAR-
HOMYy ¢ BOmO3adopoM HE& YYacTKe Kepku-4aTis.

B creope Tecumsa TRAMyWH, DACNOJNOXEHHOM B 450 KM BHUe YCThA DekE,
HAGNONeHMA 3a CTOKOM HaJaTs B I934 r. ¥ OPOAOIRAXTCA C CONBUMME Depe-
pusayy mo ceit mens, Heckxoabko HuXe nocra, B CTBOPE K, Tamcaxa, Ha-
dioiesns Beaucs B Tedenme 1926-I938 IT.; HEKOTOPHM NEpPHOX CTOR DeTrHCT-
DHPOBAJICA B CTBOpPe Kuuul, [aHwuep.

ANaiRs JAHHKX DapajiesibHNX HACHDNSHHMH 2THX TPEX NOCTOB MO3BOJWN
A.K.[Ipocxypaxosy [63] oOvemmmuTs MX B O pAl.

JlenHEe Mo pacxomZaM Bomy sa I1943-I952 rr. BOCCTaHOBJEHH He Ouim,
3a Bce mocaenyXume rofH OpHATH pesyabraTd Hadmomemud IMC Tomeyou.

B crrope xmun.YaTay wadmomerus Havare B I9I3 r., sareM OWIM OpepBaH:
B 1918 r. » nponoixeny B IS3I r. B I971 r. B CBASH CO CTPOETEILCTBOM
B CTERope mocta TaxmaTtamckoil MNOTHHH NOCT OwJ OEepeHeceH Ha 1D Xu HIEe
0o TedeEmD B Kmua,Camandali. Bume 5TOTrO mMocTa H3 DeK¥ 3a0HpaeT BOOY KPy-
nEwi kasan Karrarop. C membd CoXpaHeHus ONHODONHOCTH pAla B cTeope Ya-
TIE X CTOKY B cTROpe m.CavarnGail mpméaBsies BONO3alop B 3TOT KaHal,

Hayano peryiaApHNX IRIpOMETPHYEeCKHMX HadmomeHm#t Ha pexax dacceiiHa
AMyEAphH CYWECTBEHHO Das/rJaeTcd BO BpeMeHH. [[OCKOMBKY BONHEE DecyD-
CH U0 OJHOI M3 COCTARNANMX AMymapsE - p.Baxm - yssrsmapTcs ¢ 1932 T.,
BIOJHE 3aKOHOMEDHO 3a EaY¥al0 " yCeJAOBHO-SCTeCTBEHHOIO" NepEonNa MPMHATE
8TOT yPOBeHb. JUiA KOPPEKTHOI'O DElleHHsa NOCTARNEHHO)! 3489l HEMAIOBAE-
HEM ABNAETCA TAKEEe BOMPOC TOYHOCTH ONpeNedeHMA CTOKA B HOCJHeNyeMuX
cTBOpAX.

YeaoERS NPOMSBOACTEA T'RIPOMETDEYECKIX padoT KA AMyIaphe BechMa
He(IaroNDEATHO OTPAXADTCA HA TOYHOCTH HSMEDEHNS DACXOROB BOMN. lorpe-
WHOCTH CHA3AHN TI'VABHEM 0O0pasoM CO CAOEHLME IMIPARNMYECKIDGI yCAORLA-
M UPOTERARNA NOTOKA (OOXBMMe CRODOCTH TeWenus, MAANOBNS M IAYOMEESS
ReqOPMAING PyCXa, KOCOCTDYRHOCTH TeYeHEA E T.X.) B MeTOMEXOd TPORGEOA-



34 HMXE
B pesyasTaTe - TOYHOOTH y4era CTOKa HA AMynapse B 2=3 pa ’

yeM HA PeKax C YCTOWMMBHM pYCJOM {e2] .

Mo mausuM B.l.lyasma [I09],nmo creopy r.Kepku B O€
sa mpeneis I0%-Hux orwnomenmit or kpusoit (= ffP4} BHXOJAT OT 6 MO
50% HAMEDEHHHX DACXONOB BOMN, & OTKIOHeHEsd, mpepumammme 30%, cocrTas-
aanT 0-6%.

Cpeijiee OTIIOHeHie M3MepeHHNX pacxozos or kpusok Q = f (H )
sa 9TH romy pamno 1I%,

Mo nammsm 0,H.JBasosa m A.X.Tyxsrasosa [36], cpemmras kpamparmyec-
gafd NOTPENHOCTE M3MEPEeHHd pacxXonos Bogw B crBopax ToaynH ¥ YaTiw
cocramiger 6-8%.

AmanoryyHEe JAHHHe OpueomATcAa B padoTe H.C.3yO0KoBa [34] . Cpen-
jee KBaIpaTHdecKoe OTKJIOHeHWe M3MEPeHHHX PAcXONOB OT KpuBoil § = f (H)
cocTaRAeT B CTBOpax BepxueamynapeumckoMm, Hepru, Wneunk B ToAMyoH CO-
oreeTCTBEeHHO 6,8; 3,2; 6,1; 6,7%.

MorpeuHOCTh pacyeTa CpelHEMecSYHHX BeNWumH cocTamageT orT 8-I0%
[42] mo I1I% 163] . Oo mammmm Msamosa m Tyasramopa /367, cpen-
HeMecAYHuil CTOK B CTROpax AMyHADBM BHYMCIAETCA ¢ TOYHOCTHD 5-6% B ma-
BOJOK ¥ 8% B MexeHb. [lorpelHOCTE: pacueTa CpelHeCe30HHOTO CTOKA, Bepo-
ATHO, HECKONBKO MeHblie., B cpemHem 3a TOJ NOTDPEUHOCTE COCTARIAET 6-8%
|42] .

[lorpemHOCTH, CEA3AHHHE CO CHYyYAHHNMM OmMCKAMM HM3MEDEHHA, KOMIEH=-
CUDYDTCA OpM OCPENHEHHMM CTOKA MO MATWIETHAM., JTOT0 He MPOMCXOIET G
CHCTEeMATHIECIHMI OIICKAaMM, HA HAIWYMEe KOTODHX YKASHBAKT MHOTME aBTO-
- i [34-36,42,53,82 . Tax, B padorax [35,65| = mamrme Rema3oK
FYCNOBEX CAN8HCOB HA Y4YACcTKAX PEKH CBASHBAWT C CHCTEMATHIECKMM S3&BH-
meHHeM cToKa B cTBopax ToamyoH (I1956,1959,1964,1965 rr.), xmmn.YaTms
(I970-1973 rr.), Kepxu (1968 r.). B crBope wwun.JiIedEx CTOK, IO MHe-
HHD aBTOpPOB pacoT [35,82] , 3aHUEeH,

pHOK 1953-1958 rr.

BupoIH

I.0rcyTcTBMEe YCThEBHX CTBOPOB Ha PeKaX Baxm, KafMpHUTaH He NO3BO—
JAeT OLEHNTE HSMeHEeHHA CTOKA, CBA3aHHHE C XOSAHCTEeHHOH NEeATEJBHOCTHD
B OacceiiHax aTix pek. D xadecTBe CTBOpa, 3aMHKAKIETO BCH BEPXHED 30—
Hy Gaccefina AMymapbH, paccMarpupaeTcd "YCHOBHWH" CTBOP I'.Hepkm.

2. Pamy rumpoMeTpHUecKMX HACHOIEHMI Ha mocrax B dacceilne Ayynapsu
HMEDT MpONYycKd B HAGKUIEHHAX. 970 OOYCAOBAIO HEOOXOIMMOCTH BOCCTAHOB-
JIEHUA CTOKA.

3. B cmay paja cnerpdudeckux ycJOBEH TOYHOCTE IMIPOMETDIHYECKOTo
jueTa croxa  AMyZAphd HECKOJBKO HHKe, YeM Ha NPyTHX pexax. B chask
C 9THM NPHHATAS METOJMKA OLEHKH AHTPONOTEHHOU M3MEHYEBOCTH CTOKA He
BCerza nospojigeT YJOBHTH 9TH H3MEHEHNA.
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1aBa AMEHEHME KOJMYECTBA BOIH B AMYTAPBE [JOL
5 - ﬂm{mmm BOJHHX MIJIMOPALMIL B EE mccmum:

UETeHCHIMRAINA HCNONBSOBAHMA DEYHOI'0 CTOKA HA MSBECTHOM YPOBHE

OPRBOJAT K ero H8MEeHeHHD.
Il ONEHKE AHTPONOTeHHHX H3MEHeHHd CTOKa AMyIapeE HCOOJB30BAH

METON, OCHOBAHHNIl HE CONOCTABNEHWH CTOKA B CTBOPE, 3aMNKAKIEM S0HY

er0 WMCNOJNBSOBAHMA, C OPHTOKOM M3 30HH (QOpPMIPOBAHWA.

IT0T METOX B DASJHYHHEX MOIMMKAINIAX WMPOKO OPHMEHAETCA B pacoTax
0.C.Tyxsitxo [27) , C..Yapsenxo [93,95] , H.A.lmxromarosa [97],
(106] = xp.

B omHOM E3 BAPHAHTOB OH SAKJOYAETCA B HCHOOJL30BAHHM YDaBHEeHMH
perpeccrn (radn.4.]), DONYYEHHNX WA NMEPHONOB C PASJMYHOU CTENeHbD
ECNONBBOBAHKHA CTORA.

ConocTanieHEe CTOKA Yepes saMuKamumue CTBOPH (Y, ) HA pasHHX ypo-
BHAX BONOXOSAHCTBEHHOI'O CTPOHTEJHCTBA C YCJOBHO-ECTECTBEHHWLM I[IepH-
ONOM Opk ONMHAKOBOM HpHTOKREe ¢ Top (Y, ) NMo3BOJAET CYIATH OO0 H3MEHEHMH
CTOKA NOX BAHAHEEM SHTPONOTEHHHX (PAKTOPOB B CpelHeM 3a pacyeTHuwil ne-
PHOXR,

Cpemiee sa pacyeTHNil NepHON HSMEHEHME CTOKA OLEHMBAETCH MO BHpa-
KeHHD .

AY = Yo1 " You, (4.1)
TXE &y = HIMEHEHHE CTOKA DeKW MEXIY NBYMA DACYETHHMH YPOBHAMH; Yos =
CpelHEA 38 YCAOBHO-€CTECTBeHHWH OepHoJ CTOK B SaMuWKamumeM CTBOpE;
Yoz = TO X€ 34 UEPHON HATEHCHBHOI'O MCHONLSOBAHMA CTOKA.
fipx paciere Yo 0O YPABHGHHD Yo = f ( Y, ) BOSHMKAET CHCTEMATHYEC

JKad OomMORa, CBASAHHAA C TeM, 9TO CpeuHee KBAIpATHYECKOe OTHJIOHEHHE
], ljacnqnauunrn 70 YPABHEHHD perpecchu, SAHWKEHO HA BeIWIEHY R
Ina ycTpasedus aTol CHCTeMATHYECKO}
DATEJIEHEM CMelleHHeM IHCTIEPCHA  BOCCTAN
€r0 MCTHHHHM SHaYeHHeM,
BHPaAXeHH®

OOI'PeNHOCTH, BH3BAHHOU OTpH-
OBJIEHHOT'O DANA MO CpPABHEHHD
lcromaros |102] npemnaraer memonpsonars

j' S —-—
= Yo -~ Yo
Ps = NG R ? (4.2)
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rge Y, - CTOK, PAacCUMTAHEMY UO ypaBHemwsmp Yo = [ ( Yn ) ANA HCCAEAY=
eMOTO YPOBHA XOBilcTBEHHOIl JNeATeNbHOCTH; gy, - Cpemsee 3HAYeHMe CTOKA
B HCoJeNyeMOM CTBOPe 3a Nepuoll, A KOTOPOTO HOJyHeHO ypaeHeHue per-
peccitd ¢ KOadIMIMEHTOM KOppesLALii R .

WsJoReHHyil BHWe MeTon MO3BOJAET OLEHHTH H3MEeHeHMe CTOKA JIAE B
gpemieM 3a JXOCTATOYHO UMTEJBHOe BPEMA, HeoOxoluMoe A CTATHCTHYEC—
Koro 0GOCHOBAHMA 3aBMCMMOCTelt Y, = f ( Yn ). He yuuTHBAS XOSAUCTBEH-
HOTO BOSIelicTEAA HA OTOK PEK B OTHNEJbHHEe KOHKpEeTHHE Ce30HH, 3TOT Me=
TOI BMECTE C TeM NO3BOJAeT YJAOBATH oOuMe SAKOHOMEPHOCTR Omponecca ak=
TPONOTEHHOT0 BO3NEHCTEMA HA CTOK PeK B TOMH pasHoil BOIHOCTH.

NaMeHEHRS CTOKA 33 OTHEJLHEEe TONH B CeBOHH OLEHUBANKCH NO METOIE-
ke, paspadorauHoit llmxnomanoswd /I0I - 103/, cormacKo KOTOpod

al = Ygogm -~ Y gomm , (4.3)
rme oY - M3MeHeHHe CTOKA B NCCReIyemoM CTBOpe MOR BIAAHWHEM aHTPOOo-
PEHHHX (AKTOPOB; Ygooom = CTOK, BOCCTAHOBJEHHHH NO CBABK Yo = f ( Yn ),
NOMYYeHHO! LA YCJOBHO-€CTECTBEHHOTO TepHONa; Ymgxed darTrIecriil
@TOK B MccleXyemoM cTeope. M B oTOM ciydae B pacCHUTAHHEE BeJMUHHH
cTOKA (Yggym ) BBENEHH NONpABKM, YCTPAHANUHME OTPALATENHHOE CMEMEeHHse
IHCTIEPCHE BOCCTAHORJIEHHOTO PANA N0 CPABHEHMD C €ro HMCTHHHEM 3HAYeHH=
EM.

3TA MEeTONMKA NO3BOJNAET OLEHHTE: YOHAL CTOKA 33 MO0 KOHKDeTHHH
Gepuol, OTHOCHTEJBHO YCJIOBHO-ECTECTBEHHOTO YPOBHM.

B ofemx MeTOIMKAX B KayeCcTBe APTyMeHTa HCHNOJbL30BAH HNPUTOR H3 00—
nacTe fopMupoBaEuA CTOKE, WHHOPMATHBHOCTH KOTOPOT'O HA BCeX YPOBHAX
BONOXOSAICTEEHHOrO DPASBATHA NOCTATOYHO Bucoka (radn.4.Il).

B BereTAIMONHE} NepHQN HA NOCJENHeM 3Tane BONOXO03AUCTBEHHOT'O
cTpoRTenncTEa 8I-94% nfopMaiym 00 W3MEHIMBOCTA CTOKA Yepes SaMuKan-
m#e CTBODH CONEPEMT NPUTOK W3 30HH QOPMMPOBAHHA. B HeBeTeTAIMOHHHE
neprol, OCOCEHHO HA MCCJelyemoM aTane, MHPOPMATUBHOCTH STOTO apryme-
HTA CHH=RAeTCH,

B Tex ciydasx, KOTNA SHAYeHWA NAPHEX KOSQJUIMEHTOB KOP)EJIAIMH Me-
EIy NPHTOKOM M3 o0jacTd fopMuMpOBAHMA M CTOKOM 4Yepe3 CTEOPH, 3aMuKak-
ue 30HY ero MCmoJB30BaHMA, mRocraTodHo Bwcoru ( R> 0,7), nomydens
YpaBHeHRd perpeccu# Y, = f ( Y, )« OTH ypaBHEHHA MCTOOJNB3OBAHN IJAA
OLEHKH YOMIM CTOKA NMOJ HIMAHAEeM AHTPONOTERHHX (AKTOPOB OTHOCHTEMBHO

YCHOBHO-£CTECTBEHHOT'O YPOBHA.
Mo arun ypaBHeHMAM CTOK ONMpENeNAeTCA ¢ HEeKOTOPOd OmMOKOM

S = ﬁ'-:l 1"“2, {414}

B criaM ¢ 3THM BHBOXN O X03AliCTBEHHOM BOSNEHCTEME HAa CTOK peKHm Oy-
HeT NOCTATOYHO OOBLEKTHBHHM JHUB B CIyHae, ecl oY TNpeBNmAeT BeNH-
Ry S (mandosnsuyn WA JBYX CPABHABAEMHX yporHeit) .
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Tatmmia 4.1

YpaBHeHHA perpeccis, CBASHBANNME CTOK peR dacceia ApANBCKOTO MODA B

CTBODAxX, SaVBRAKUEX 30HY ero MCHONB30RAHUA ( Y
Gopmuponanua (x )

» C HOPpATOKOM H3 30HH

| rm———

PacueThuil mepuox | Malt — oxTAOPE Hoalps - anpens
n Fl-_.:_g 5 y = fax) j n ;F{,;_y; 5] y = frmo
p.HagupHural — Taprim
1929/30 - 1949/50 I7 | 0,95 16 |y =1,IIx, -22] 15 | 0,9I| 8 y =%, +29
1950/51 - 1976/77 27 | 0,97 I3 =1,07x,-28/ 26 | 0,95| 8 y = 1,282+ T4
pP«Cypxaunapea — Manrysap
1928/29 - 1948/49 21 | 0,91 I3 |y =0,97x,-76, 22 [ 0,90 6 y =0,89x,+ 0,8
1949/50 - I963/64 I5 | 0,86 14 |y =0,78x,~-70 I5 | 0,89 < y = 0,86x,+ 5,9
1964/65 - 1976/77 I3 | 0,92 I5 |y =0,94%,-127| I3 | 0,74| 24 y = I,22z,~ 55,0
P.AMynapeA — HepkU—yCaoBHH
1955/56 — 1966/67 2 | 0,92 I68 [y =1,03x,-187] I2 | 0,88 53 y = %y  + &7
1967/68 — 1976/77 9 | 0,96 157 |y =1I,05x,-329 9 1 D.T?‘ 63 y = 0,68x,+330
P.AMynapea — Kepxn
1932/33 - 1954/55 21 |08 | 208 |y =1I,I3x,-459 2I | 0,90 70 | y = I,I8x,- 7I
1955/56 - 1966/67 I0 | 0,90 179y =1,07x, _53 10 I 0,79 90 y = I,461,-483
1967/68 - 1976/77 9 | 0,96 162 |y = I,09x,-8 9 ! 0,731 85 y = 0,80x,~ 2I
P-AMynAPEA -~ WIBUME
1955/56 - 1966/67 12 | 0,85 218 |y =0,9Ir, 237 | I2 0,8 67 y = I,08x,-194
1967/68 - 1976/77 9 0,94 202 [y =1,06x,-II4 9 , 0,8I] &8I y = I,02x,-348




P.AMYIADEA - THAMYDH

1932/33 - 1954/55 II 0,61 |89 [y =0,7,+261 | 9 [ 0,79 68 y = 0,60xq +284

1955/56 - 1966/67 I [AD,BE 240 ' y = I1,15x,-688 | I0 | 0,88 I 78 ( y = I,36x, -448

1967/68 - 1976/77 9 0,93 l208 |y =1,02x,-1046| 8 | 0,59 | II2 y = 0,69z, - 30
p.AMymapea - Yarin

1932/33 ~ 1954/55 21 0,91 (147 [y =0,98x,~808 [I9 [ 0,72 60 y =0,68x, + 75

1955/56 - 1966/67 [ I2 ( 0,90 |205 [ y = 1,082,~1395| 12 | 0,82 64 y = 0,93z, -335

1967/68 - 1976/77 9 0,90 1300 |y = I,20x,-2267| 8 | 0,59 | 144 y =0,72x, -423

P.AMyIapeA - K3uangap
= 0,09x,-952 [ 8 | 0,36
= 0,90%,~I1671| 9 | 0,51 | 126 y = 0,675, -404

1955/56 - 1966/67 * 10 0,88 j(Ied
1967/68 - I1976/77 9 0,91 |208

=

I'I

[psmeyanke, 7 - YUCJO WISHOB pANA, H;g— napnyil koaddMUmenT RODpE rmuuﬁ_ O — OMMOKA YpPABRHEHWA DEerpecCHH,
Yy - CTOK B HCCJHeNyeMmoM CTEOpe, X, - cymMmaphnil crok Kajmprwrawa y Usnapa u Bapsoda y Jlaraiaty, £, -
cymMMapHwe BOJHEE PEecyYpcH Pp. Cypxanuapsu, X, — TO Ke B legom no Gacceilny - AMymapse.




3 waa MeToIKA Heé [NO3BOJAeT
B roM cayvae, xorja al < G , NpuMeHAe

. f HaMeHEeHEA CTOKE .
YAOBMTH AHTPONOTEHHWE U3 e -
B apumiux 0ORACTAX, e opomense pa ATV

) LA LA [EHIL~
MEHEHWMA CTOKA, CRA3AHHNE C ﬂﬂ[!j.'lHM'E:Hl'l.Huﬂ! BONHEME MEJDAC] A, OleH
OPHO-ECTECTEEHHOT'O TI€pHonAa,

PADTOA OTHOCHTEALHO TAK jasupaemore  Ycia j "
B Gaccelinax Kadupiarana ¥ CYpXAmAaphd MHTEHCHBHWA DOCT BOAO034Co-

pa ormeMed p HaYadae 50-x, A P KHexaoM 0o gaccelny AMYyIADER B CepeH-
He S50-x romom. [loaTOoMy KOHEL yﬂﬂDB}IU—EETEGTHBHHﬂPﬂ nepacia Oy po-

4eR B nepeux Apyx Oacceinax Kk kouyy 40-x - HANALY 90-x TOMCE, & B Mo-
cnemieM - ¥ cepemmme 50-x ronop. Hadano aToro nepuojia COBIAIAET C yC-
TAHOBJAGHUEM PETYAAPHHX I'AXpOMeTpPAYeCKHX padoT B dacceiiie pexu.

Mlepron MHTEHCHBHOT'O BONOXOSACTEEHHOT'O CTPOMTEJNBLCTEA pasaduT Ha
nBa orana (radn.4.1), omuMaoumMxcs 0O MHTEHCABHOCTH MPOLECCOB Tpascho-

PMAIGAM CTOKA B OpOMAEMOM 30HE.
OueHHBANOCH RAMAHME BOJHHX MeJNHOpaIMii HA M3MEHEHHE CTOKA BO Epeme-

HE M 1o jmHe pexu. [Ipd 9ToM TpascfopmAlMA PEMHOT'0 CTOKA B BepiieM Te-
YeHUH DPEKH MCCHeNOBANACh B CTBOpAX KepKu-yCHOBHHU M Kepry; H3MmeHeHHA
CTOKA B CpemHem Tewenus quucupywrcd crBopom TosmMyws, A B MEFEHeM - Har-
A W Kawjugeap.

4.1. VameHeHne BereTAIMOHHOI'O CTOKA

B pepxueit wactu Oaccelina, samukaemolf crsopoM Kepxu-ycaoBHult, youns
CTOKA HMEeT MeCcTO JUME HA BTODOM aTallé B MCKADYMHTENARHO MHOT'OBOIHHE I'0=-
m (radn.4.1 u 4.2),

Bo Beex mpyrax cayvanx Al MEHBIe BOIMOKHOM OWMOKM ypaBHeHMH!

Yo= f( Y,) (radn.4.1). B cpemiem Ha BTOPOM aTame yOudb BereTaljiOH-
HOT'O CTOKA COCTABWIA 2§ OTHOCHTENBHO MCXONHOIO YPOBHA; HeBeTeTAlj{OH-
HHll CcTOK 3a TOT me nepMon Veeamdwica ma I%.

ChenoBaTeNbHO, MAMEHEHWA CTOKA B PepxHeil 4acTy facceilHa, CBA3aH-
HHE € XO3AUCTBEHHOW JNEATGABHOCTEED B COBPEMEHHHX YcnoBmAX, JexXaT B Ope-
HeNaX OWAGOK IHEPOMETPHYECKOIO yueTa CTOKA, MoxHo TOBOPHTE JMUWE O OOA=
pHBweilcA TEHIEHLMK K HEKOTODOMY YMEHLUEHHD CTOKA B MHOTOBPOQHEE TOMN
H YBeJHYEHUD ero B manopojmue (radn.4.2), [pm 8TOM B OTHENBHMX YACTAX
OaccelflHa, rje U3LATHE CTOKA BEJMKO, WBMEHEHHMA eTo MOI'YT OMTH SHAYH-
:::hz:zz; i::;hzuiﬂﬂﬂﬂﬂﬂﬂ p.Cypxannaper pereraumonnsii cTox yxe Ha mep-

CA B cpemmeM Ha 2
e S 9 OTHOCHTENBHO MPUHATOrO MOXOMHO-

B cpejmem # HUXHEM TeYCHHM DeKH YOMAL CTORa OKABANACH CymecTBeH-

HOW yx6 HA lepBOM dTANe XO03AKOTBERHOTO 0CBOeHMA (Tadm.4.2). B cpemie

38 PACHETHUR [EPHOA OTOK YMEHLUACH B oTBODe T.Kepkm ma 225 w3/c (8%)

u B creope ‘latay (Camandal) ma 282 u?fu (13%) . Iousy » creope romr, To-



HsMeHeHEe PereTAMMOHHOIMO CTOKA B daccelue
OTHROCHT WIKO 'FHﬂBHﬂ—EETEﬂTEEHHGI‘G nepHona

ANy

Tadmaa 4.2

IADBA

=
Ll
L]
&
Ll

decneveHHOCTH NPHETOK , &

Pexa,
CTROPD :I"El'w"ﬂl‘ullil - ; T
, BOPpIOK . § .40, 26,50,7 , 9, Cp.
A Y M /0
AMynapesi, Hep-
Ku-yCXOBMmH ! 1955/56-1966/67 -I54 |-104 | =74 ¢ -33 | 34 | 101 | -I0
1967/68-1976/77 -256 |-200 -I80 |-I07 |-36 35 | =55
Avynapss, Kep-
KN 1955/56-1966/67 -307 {-277 |-260 [-238 LI99 |kIe2 225
I1967/668-1976/71 -629 |-585 |-555 |=5I2 450 -394 |-480
Avynapss, Toa-
MyRH 1955/56-1966/67 I31] 95| 71| 65| 27 | 7| 4s
1967/68-1976/77 -637 |-583 |-553 |-5I1 (443 [-371[-465
Avyfapea, Yarm 1955;'55-1955;5:1 -169 |-206 |-229 |-R59 309 |-36I|-282
1967/68-1976/771 -542 |-604 |-684 | ~730 837 |-939|-8I4
T'aH
TapTkm = | 1967/68-1976/71 21| -19| -17 | -15]|-13 | =8| =I5
BA
%‘“é;‘&a‘;" " 1955/56-1966/61] -38| -3I| -29 | 25| =20 | =18/ =30
1967/68-1976/71 -59| =58 =58 | =55 =55 | -531 -57
Avynapsa, Kep- ay % I
Ki-y CXOBHHiL Iassfss-rsssfaq TR T - S f [ 8 e R i
1967/68-1976/7 5] =Bl =51 A =I1 2| =2
‘,':W“I : Kap_mssfss-lgesfs' Bl up] B =Bl oBlali] =8
1967/68-197 =I6] -16| -I16| -I7| -IB|-I9 |=I7
Avynapss, ToA-—
MY i 1955/ 56-1966/6" ) e | 2 T 0 2
1967/68-197 -I8| -18] -I8| -19| -20}|-22 |-20
Agnapss, Yarmirgss/sg-1966/67 -6| -8| -9| -II| -I7|-26 |-I3
lmewaa-m?eﬂ ~I8] -22| -27| -32| —-46|-67 | -4l
Tomearaly | 1oe7/ee-1976/7 -7| -6| -6| -6 -8| -5| =6
Eiryear=™ | 1955/56-1966/671 23| 27| 29! 32 36|75 | -29
1967/68-197 -36| -50 -57, -70 -98-100| =50
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orQ CTOKH.
HEA PereTAIWMOHH el perpeccHn yOJOBHO=ECTECTBEHHOTO [epy.

RosMoxHas omsOra Yypas 2, A o
ona, - .

eTay.

SaMeTiM, UTO HA 9TOM JTAle adcooTHad yOuJb BereTalMOHHOI0 CTokg
5 HORIMUTEASHO MHOIOBOMHNE I'OIN (PEIUA) JMEHEIAAACS HO LTMME peiy,
Tax, B I'OR 5%-noll odecnedyeHHOCTH (10 MPATORY M3 30HH (QOPMADPOBAHMA)
adconpTHAS YORJS BEreTAIMOHHOTO oToKA B CTBOpe KM, YATHN Ouaa mepy-
me, Yem B cTROpE T. Hepkn.

0 pererTalMo cpelHeBOIHHX H MAJNOBOMHEX JeT, & TAKEE2 B HePeleTalMOH-
End mepHoX HaoIDIANACH ofpaTHasA KAPTHHA, T.C€. yOunbk CTOKa HAapacTana
oT MCTORA K yoThb. QUeBdIHO, B NABOM HOIUIDYUTENABHO MHOTOBOJHNEX JeT
HA YCJAOBHO-ECTECTBOHHOM ypoEHE NOTEPH CTOKA OHJIM CRA3AHH C pasjupa-
NI PeK M NOCAeNyXuiM MCHAPERMEM B nofive. ¥BeJauYeHne BOJO3AO00ODA HA Bu-
geJeXAlEX YUYACTKAX PeKil NpHPeNO K COKpalleHup e0TECTBEHHHX HOTEPh CTO-
xa Ha yyacrke Kepmu-Yariw. TawrmM o0pasoM, YOHAL CTOKA, CRASAHHAR C po-
OTOM MSBATHS €ro #3 PeRM, B HEKOTOPOM CTEMeHH KCMICHCHPOBANAChH yMeHb-
meHmeM noTeph CTOKA HAa McCnapeHEe B pyche M noiive.

AHANOTHMEAA KapTia Hadipmanachk B dacceiine  Cupaapen ['?'?] :

Ha sropow arane (I967/68-1975/76 rr.) WHTEHCHBHOCTH MCMOML3OBANILS
CTOKA YBeJMUMNACh, M 9TO NDHBEJO K POCTY €ro MIMEHEHMHA.

B cpemseM sa NepHOX BEreTAIMOHHHU CTOK YMEHBUMJICA B CTBOpaX Hepiit,
Tomayor ¥ Yatas coorseTcTBeHHo Ha 480, 465 u 814 MS;"E, 4YTO COCTABKIO
I7, 20 41§  o©TOKA P OTHX CTBOpPAX HA MCXOIHOM YPORHE.

AdcoaoTHAaA YORAR BereTALMOHHOTO CTOKA YMEHBWANACE NO JIAHE PERM
HA 9TOM JTANE JUE B MCKADYETENBHO MHOTOBOmHHe roms (P < 5%). Bo Beex
APYTHEX CXYYAAX MSMEHeHMEe CTOKA A Y HapacTano N0 IMHE pexd (rad.4.2).
CaemoBaTeAsHO, HA BTOPOM STANE KOMISHCALMOHMuA sddexT, HAGMOIABUMACH
HA MpemuecTBYDUSM YPOBHE, B SHAYATENEHONM Mepe OwJ yTpaueH.

Ha KamIOM yPOBHE BOIOXOSAUCTBEHHOTO CTPOMTEABCTBA AHTPONOIEHHHE
MIMEHEHHA CTOKA JABHCAT OT BONHOCTH JAer (radn.4.2).B pereralmoHHull neé-
puon pasmeinA B AY g ger S-m 95%-Ho#l oGecneveHHOOTH OKAIAMCH CYUECT
BeHHWMH (T.€. BHNE OuMCKW ypasHemmii Y= f ( Y, ) naa ConsumHCTRA CTHO”
po. Jmmb HA WEPBOM STaNe MHTEHCMBHOTO XO3MilCTBEHHOI'O OCBOEHMA B CTHOT
pax Hepku u ToAMYDH 974 BEAWYMHA JeEMT B NpefesiaX BOIMOXHON OudKH
ypasuenra (radn.4.I u 4.2).

B pepxuell wacra GacceiHoB adcomnTHas yOwis croka BoapacTaer OT MA”

MOBOJHEX JMET K MHOTOBOMHHM (Tadn.4.2). 310 cnasamo, cxopee BCero, C
perympymuelt cnocoOHOCTED Gacceitwa,

B MaToBOIHKe TOXN NPEHHDYNIAA OMOCOGHOOTE pex ymesmdEBacTCA, M
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8T0 MPUBOMAT K CPpacdoTKe 3ANACOB NONAEMHHX BON, HAKOMIEHHHX B npe gy =
wHe MHOI'OBOMHHE M CpelHenomiue I'OIM.

B cpemmem Tedenvn pexy (ianwr, ToAMyoOH) yOwIs CTOKA NMPaKTAYECKH HE
SABHOHT OT BOJAMOCTM NeT, TAK Kak pasauyue BAY B T'OMH 5- u 95%-Hol
pOBCNAYAHHOCTH HO NpeBLUAAT OWWOKK YPABHAHUA perpeccHM (4.1 u 4.2)s

B muxmeMm Tevenus pexn (xmwr,Yaraw) ydwas croxa poapacraeT 0T MHO=

FOBOIHEX JIET K MAJNOBONHHM, MTQ CBASAHO C¢ OoJlee MHTEHCHPHHM HIhATHEM
CTOKA B lNoOcAeMHue.,.

AHANOIHYHOe RWIMAHNEe BOIHOCTH HA YOWAbL CTOKA OTMEYaNoch B Oaccell-
#e Cwpnapeu [77] .

Mamenenwe cToka no mmHe  Avynaps xapakrepmayer tadn.4.3. B ye-
JIOBEO-@CTECTBEHHLEW NepHoX BereTAIMOHHNE CTOK  AMynmapem B cTBOpe KHe-
PKU=YCJOBHHI B MHOTOBOJHHE TONH NPeBHWAN NPHTOK ® ma odnacTH Hopvu—
POBARMA N JMUE B MANOBOIHNE OWA HMXe ero. OYeBAOHO, HA 9TOM YPOBHE
CTOR, POPMUPYIOUMKACH HUREe ONOPHHX TUIpOMETpMYecKMX mocToB (0co0eHHO B
rom DOBHMEHHO! BOINHOCTH), KOMIEHCHpPOBRAN BOX03a0Op M3 peKk dacceilHa.

o mepe ocymecTRIEHHMA BONOXO3MUCTEEHHOT'O CTPOMTENBCTBA POCT BOJO3A=
0opa BCe MEeHbIe KOMIeHCHPOBAICH NPHUTOROM ¢ HeydTeHHo#l maoumamt, Ha rpa-

Ht 60-70-X romo® Jaxe B MCKINYMTCILHO MHMOTORONHEE TOMW CTOK B CTBODE
Kepri-ycJjionHuil Gusl MEHBLWE NPHATOKA G T'OD.

Ha kaxmom srame PONOXOSAUCTBEHHOrO CTPOMTEABCTEA BereTAlMOHHN
CTOK YOhBAN MO MIMHE peKil. BCTecTBeHHO, YTO HAaMdoNee MHTEHCHBHO 9TO
APOHCXOIAIO B MAJIOBOZHHE I'oJk. Ha KawnoM nocaenyoueM aTane HOTOUCHHE
BETETALMOHHEX BOJHHX PECYPCOB YBeJMYMBAJIOCH MO CPABHEHHD € Npemuiy-
M (Tadm. 4.3).

AHAIMS BEJMMH AY , HOJYYEHHEX 00 Bupaxermo (4.3) ® ocpemHeHHHX
00 nATwieTwsM (radi.d4.4), NOUNTRepKIAET CKA3IAHHOE BRI,

B crBope Kepku-ycJOBHRII BereTAlMOHHNM CTOK NDAKTHYECKH He M3Me-
HWICA, JMUE B MOCJACHHME TOMAN NMOABMAACE TEHIEHIMA K ero yMeHbUeHHD.

B cteope r.Kepku yOuib CTOKA OHJA CYlWeCTBeHHO yxe BO BTOpPOH mo-
10BuHe 50-X rozos # yBeJIMUMBANACH OT I'ONA K TONY.B CTBOpS TecHumy Tos-
MyOH YOuJbL C€TOKA CTANA HADACTATH CO BTOPOM DONOBIME 60-x romom, a B
CTBOpe xpuw.YaTaw - ¢ 50-x.

B cpemiem sa 1972/73-1976/77 rr. pererammonnsli cTok  Awymapsu
YMEHBIDUICA OTHOCHTENBHO YCAOBHO-€CTECTBEeHHOTO YpoerHa B Kepkax gma
20 1 B Yarmax - na 1017 Maft. Jro cocrannder 20 m 58% CTORA B
STHX CTBOpAX HA NPUHATOM MCXOIHOM ypomke(I932/33-I1954/55 pr. ).

N
HMeeTca B BWIY NOBEPXHOCTHHR DPHTOR, y9TeHHud TRIPOMETPEYECKN ,

41



S

JABHCHMOCTS CpeIHeCce30HHOTO CTOKA B
HCOOIB30BAHEA, OT OPHTOKA M3 SOoHH o

=

CTPORTEALCTBE,

Tatmmia 4.3

Gacceltre za B CTBOpaxX,
Anga PEE pax, 3aMuianmEx OAIacTHE erg

JPOBHAX BONCGXO3ANCTBEHHUIO

Jtan po-°
JOX03 M.
CTBEHHO—

OGecneveHHOCTh BEreTANHOEHOTO NDHTORA,

- e

OGecnedeHEOCT: HeBereTAMOHHOrO NpETORA, ¥

I'o CTpoH-= 2 5 = 2
ks 5 I0 267 & 60 75 o5 & L6 I0 25 50 75 05
Avynapea - Kepru-ycJoBEHM
I 104 [ 102 I0I 99 04 88 109 108 107 105 103 102
1T I00 99 98 98 1 93 I07 106 106 I05 104 104
I11 9B a7 96 95 93 90 100 101 102 106 106 106
Avynapea. —= Kepkn
II 96 94 93 91 87 |- 8I I15 110 l I03 94 £4 80
III ‘ &8 86 84 82 7€ o8 85 83 81 T 7 T2
AMynapea - Mnbams
II 89 87 86 84 81 76 96 94 { 91 87 83 80
II1 78 75 73 70 64 55 78 75 70 64 57 54
Avymapea - ToAMywH
I 93 91 B89 B6 79 i 87 B8 89 90 92 a2
I1 97 93 ol 88 850 71 102 99 94 87 20 76
I1I 7 75 72 69 63 55 77 74 70 65 59 57




II.

III

111

&8 &3 K33

=88

a8 a3

SR

288

T2

&8

28

15

AMynmapes - Yaraw

67 60 79
56 45 70
37 <0 47
AMYBApbA - K3uamap
I 53 45
28 16 48
Kagmpuuran — Tapreu
B6 86 S0
B2 B2 102
Cypxannmapea - Manryaap
41 22 94
26 6 95
i 0 82

|

98
107

92
95
70

283

34

100
108

91
95

75

24

22

106
II1

95
27

33

1<

111
I11

94

&7

112
111

86
a3




Tadnua 4.4

s (oCpelHeHHAA
' ¢cpemHecescoHHoOro cToka  AMyHADPER 10CHEA ;
igHﬁETH§E¥EHH OTHOCHTRJIEHO _YCJOBHO-ECTECTBEHHOIO

neprona,
T Malt - OKTACDS Hosdpe - ampeas
} " ] 4 ]
PacqeTH o |° T = | [ B
: = 1 £ | 5 S b i
RO 35| w| 5 | @ [8E| B | = |8
! D-E.' = g E i E‘E E 5 | o
-‘EE& g £ = g = == b o E=1 -
i
1955/56-1959/60| 0,2 | -8,0 4. I| -3, 0,7 =-3,3 ?.? -17.,8
1960/61-1964/65| 0,8 | -9,6 | -0,9| -20,8 1I,4 —EE.G -2,6 |=286,1
1965/66-1969/70| 0,3 | 8,4 | -8,8| -24,0 0 | -15,9 -16,6 |=39,8
1970/71-1974/75| =3,2 |-18,3 | -27,I| —44,3 1,9| -25,2 27,1 |-63,0
1972/73-1976/77| 0,5 | -19,6 | -3I,5 esa.li —4,9| 30,9 —<8,7 | -75,4

4.2, VzieHenne HeBeleTAIGIOHHOTO CTOKA

Ha mepeoM aTame BONOX03mlicTBEHHOr'o CTponTenscTBa (I1955/56-1966/
67 rr.) cpemisa 3a pacuerHwil MepHOA YOBJNE HEBEeTETAIMMOHHOTO CTOKA Ol
73 3uaymvoll (T.e. aYy> S) B crBopax Kepku u Yamaw (radn.4.I u 4.5).

B cTBOpe TecHuHa THAMYKH NDM HEeM3MEHHOCTH CTOKA B CcpenHeM 3a pa-
CHYETHHIl MepMon HaG/OOANOCE YMeHBUEHHE eTro B MAJIOBOIHHE T'OJlH ¥ YBeJaH-

YeHHe B MHOTOBOmHHe (Tadm.d4.5).

Ha BTOpoM eTame BONOXOBAUCTBEHHOTO CTDORTENBCTEA POCT BONOMOTpE=-
GneryA (Tadn.2.3) CONPOBORNAJNGH MOBCEMECTHHM yEBeiMdeHmeM yOum cTO-
Ba (radn.4.5). Toneko B cTBOpe Kepxu—yonoBHuii Moo I'OBOPHTE JMIlb O
TEHLECHIHE KK YMEHBUEHUD CTOKA B MHOIOBOIMNE TOINH. B MAJIOBONHEE IO
CTOK B 8TOM CTBOPE HECKONEKO YBEJWUYHJCA OTHOCHTENLHO MCXOMHOTO YpOB=
HA, 9TO CBA3AHO, CROPEEé BCEro, C PeryaMpynueil CHoCOOHOCTHD GacceiiHa.
B ManOBOIHNE TOION NPEHHDYNWLAA CHOCOGHOCTE PYCEJN Der YBe/MiMBaeTCA R
9TO OPHBOJMT K CpadoTKe 3amacoB MON3EMHHX BOX, HAKONJIEHHHX B Ipemue-
CTEYNUHE MHOTOBOIHHe H CDEIHEBOIHHE T'OMM,

ABanoriyHOe ABNEHME OTMEYeHO B BEPXHEW YacTH Gacceiina Cupnaphbi
[1'?.?] L]

B cpemem W WMKHEM TeUeHNE  AMymapsi B pesyintare YBeJdeHiA
BIATOSAPANKOBEX M OPOMHBHEX MOJHBOB YOWAB CTOKA HapacTaeT OT MHOTO-
BOJHHX XeT K ManopoiHiM (Tadn.d.s5),

HameHeHme CTOKA MO IVIMHE DeRM B HeBerarT

AlMOHHEE nepyHon aKANoIH=
YHO BereTalMOHHOMy (Tacn.4.3).
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Tadnma 4.5

HameHenue HEDETeTAUMOHNOIO CTOKA B Gacceline AMyIapeHR
OTHOCHTENLHO 'YCHOBHO=-eCTECTEEHHOTO nepuonA

PacyeTuyii

Pexa, CTBOD e puox OdecnevennocTs mprTORa, % |Cpen-
#

51 I0 § 251 50 75 25
M2/c

AMyIapes, Heyxu-.l*asafba-laae% -26 ' =I9 -9 3] 15} 18| 4
YCAOBHHM 1967/68-1976/77-110 -83 | -50| 12 | 22 | 3s II
AMynapsa, Keprm 1955/56-1966/67 71 23 37 |-104 |-160 |=I75 }-I02

- 1967/66-1976/771-292 =282 | -268 |-255 |-240 |-235 -251
Avynapes, Tog- 1955;’55-1955;5] I85| 129 54| =32 | =98 |-I30|-ID
MY OH 1967/68-1976/7%-122 |-155 | -I93 |-236 |-273 |-285 L2ag
AMyzaped, Hamm | 195°56-1966/67-116 [-132 | -I5I 169 |-186 |-T94 k169
1€67/68-1976/77-375|-405 | -44I }484 |-513 |-526 lusa

Kafupruran, Tap- 1967/68-1976/74 16 12 9 5 2 -1 6

TKHY

Cypxanpapss, ManF"955/56-1966/67 I 3 3 J 3 3 2

rysap 1967/68-1976/74 =11 -20 -28 | =38 | 44 =35
: Ay %

Auyxapis, Kepin- 1955/56-1966/67 “2, =2 | -1| 0 | 2 | 2 0

YCIOEHuH 1967/68-1976/77 -8| =7 51 .3 3 4| 1

Amynapes, Kepwkm | 1955/56-1966/69 5| 2 =3 |=II |[=I9 |-22 |-IT
1967/68-1976/77 -22| 23 | 24 |26 |-28 |-29 |-28
Avynapssa, Tioa- | 1955/56-1966/67 18| I3 6| -4 |=I3 |-I8 | -I
MY I0H 1967/68-1976/771 -12| =I6 | -2I |-28 |-36 |-39 [-29
Avyzapea, Yariw | 1955/56-1966/67 -I2| ~I5 | -I9 |-25 [-30 |-34 |25
1967/68-1976/77 -39| —46 | -56 |-70 |-84 |-92 |-70

Kagmpuuran, Tapd{ 1967/68-1976/74 1II 9 8 5 2 -1 =
TRY

Cypxannapea, Mag-1955/56-1966/67 1 4 4 5 3 8 6
rysap 1967/668-1976/71 -1I| 24 | -—40 |-68 |-o4 -57

B creope Kepku-YycJAOBHHE OH NpeBHlAeT OPATOK M3 olnacTH (OPMAPOBA~
HHA HA BCceX MCocJielyemHX YPOBHAX erc MCNoAb3ceaHudA. [Ipr atoM B yoao-
BHO-eCTecTPeHHHI MepHol MAKCHMAJILHOEe NpeBHlleHMe HAaO/IaeTCA B MHO-
POBOJIHNE TONN M MAHMMAJNEHOE - B MajoBomine (radn.4.3),

BeposTHo, 9TO NpEBHUEHAE CBA3AHO KAK C BHKJNHMBAHMEM BOSBPATHHX
BON, TAK # ¢ (OPMAPOBAHHEM CTOKA HUKE ONODHHX HOCTOB B BeCEHHHE Me-

CHIH .
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oBOINNE TONH 8TOT CTOK CYWECTBEHHO Bupe,
WHTEHCHBHOI'O BOJOXOSAUCTEEHHODD
[lpepumeHne CTOKA B 3aMyxs

BcrecrBeHno, 4T0 B MHOT
qeM B MANOROjHue, Ha BTOpOM aTane
CTPOHTENECTBA KAPTHHA HECKOABKO MEHFACTCH .
meM CTBOPE HAU NDUTOKOM g3 odnacTH (OpPMAPOBAHNA CHHEACTCHA B MHOIQ-
BOIHEEe TONN M NOBNWAETCHA B MANOBONHHE. B MalOBONHHE IONN NPH EHTe-
HOHBHOM XOSAIICTEEHHOM MCNOMb3OBAHHHM CTOKA IPEHMDYWHAA CHOCOOHOCTEL
pycex ypeawyueaeTcd, ® aTO ycmpaeT NPUTOK BOIBDATHUX BOX,

AuanormuRoe SEJeHMe HadumonaercA B dacceline p.Hadupharas B crso-
pe xmut,Taprkd, DAcMONOXEHHOM B CPeIHEM TEHEHIL! DeRil. [lockonEky B
pTOoM OacceilHe ONpPEpPOCT CTOKA B opoiaeMOl 30He YBEJAWYMBAETCA OT MHOIQ-
BOOHNX JeT K MAIOBONHHM, MOEHO OOJATraThk, YTO OH CBA3AH HE CTOABKO ¢
OPUDOMHEM, CKROJNBKO C AHTDONOTeHHEMM (axTopai. OYeBMIHO, B 3ToM
Gacceifie Mox BAMAHHEeM DPAIEMTHA OPOMEHNA OPOMCXONHT Nepepachpensie-
HEe CTOKA BO BPEMEHM M MO IUIMHE DeKil.

CTok, 3adpaMHuit B BepXHEM TeYeHIH DEeRHM B BereTAlMOMHHM Nepuon,
BOBBpalEaeTCA B CpemHeM TeYeHNH B HeBereTAUNOHHHM.

B cpemieM ¥ HMXHEM TeYeHMM AMyIADBH, T'le BO3BpATHHE BOIN NOYTH
He MOMAnapT B PYCAO PeKM, HeBereTAINIOHHHE CTOK YMEHEMDAETCRE N0 IIA-
He peKH; yOuwJb CTOKA HApacTaeT OT 9Tama K STaly M OT MHOTOBOIHHX JAET
K ManopormuM (Tadn.4.3).

B cepemme 70-X roXOB HeBETETAIMOHHWH CTOK  AMYNADBH yMeHBIDUI-
CA OTHOCHTENBHO "yCIOBHO-ECTECTBEHHOTO" YpPOBHA B cTBopax Kepkiu-yc-
Josuuit, Kepku u Yatau Ha 5, 31 ® 75% cooTeevcTEeHHO (Tadx:.4.4).

4.3. HameHenme romomoro CTOKA

HameHeHMe TOOOBOTO CTOKA B 30HEe ero HCOOMABL30RAHNAA oOpelesAeTCH
TeMu Xe NpOHeccaMi, 4T0 M CpeNHeCce30HHOTO.

| loeToMy ecTecTBEHHO, YTO CPeHeroNoRoll CTOK Avynapbu B CTBOPE
Kepru-ycnorHuil 3a mecaemyemume romy NPAKTHMECKA He E3MEHIICA OTHOCH-
TEJBHO YCAOBHO-ECTECTBEHHOro mnepuoma (Tacn.4.6). HameTwnach JHulb
TeHHeHIMA (RAK & JUA CPeJHeCe30HHOTO oToKa) K YMEHBUWEHMD er0 B MHO=
TOBOIJHHE H HEKOTOPOMY BOSpacTAaHMK B MANOBOINNE romd., B cTeOope I.Ke-
PKE H3MEHEHHA CTOKA OKASANMCH GoNee CywecTsenmunvm. Ha nepeoM aTane
EHTEHCHBHOTO BONOXO3AMCTBEHHOTO CTPOATENLCTRA FONOBOH CTOK B 3TOM

CTROpe YMEHSWILACK HA ISI M°/c, & WA BropoM - yxe sa 374 MO/c,. YTO

cocrapnfeT 8 M I9% OT CTOKA HA MCXONHOM YpOBHe. YGuis TOEOBOTO CTOKA

B cTBope Kepk, KAR M BOTETAIMOHHOTO, BOSPACTAET OT MAJNOROGNHX AET
K MHOTOBOJHHM.

B orpope Kumn.TAMyDH HSMEHeHMEe CToka Ha me
_ PBOM BTANe MEHBIE
OmHOKH YPABAGHMA Yo = f ( Yn ). MoXHO roRopiTs mums o Temmemiptl K
YBOAWIEHED OTOKA B MHOTOBONMME TOXN. OT0 ARNeHMe Moxer GyTH CRASAHO
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¢ nellcTBMEM KOMIIGHCAINIOHEEX (AKTOPOB, O KOTOPHX IOBOpWIOCE Bume. Ha
BTOpPOM 8Taleé CTOK B 9TOM CTBOpE CYUWECTBEHHO YMEHBUIICA (radn.4.6).
B cTBODE K, YaTim YEe Ha nepBoM 8TaAlNe CTOK B CpPEOHEM yMeHBIH -

JICA OTHOCMTENLHO YCJIOBHO-ECTECTBEHHOrO YpoBHA Ha 203 .*.13/:: (I58).

Tadmma 4.6
HavMeHeHHEe CpeIHeToNOBOr0 CTOKA B OacceiiHe  AMynaphH
OTHOCHTEJIBEHO FGHGBHG—EET?CTBEHHﬂI‘G nepuojga
(1932/33-1954/55
- : (decneyeHHOCTh IDE IDHETOKe ¢ I'OD, %
. B F I0 t 25 } 50 ; 75 95 ]Cp&m
: 1955/56 - 1966/67 '
Aqynapes, Hepru- | =I09 -85 -54" | =I1 45 82 0
YCAORHNI -4,3| -3,5| 2,4 | 0,6 247 0,5 0
Avynapes, Kepkw | =162 | =175 | =165 | -ISL | =I34 | =I23 |=ISL
-7,2| -7,3| -7,4| -7,5| =7,2| -8,2 |-7,8
Avymapea, Tomqyon| 155 | I33 | 106 | 67| _17) =I3| _3L
7,0 6,3 5,4 3,9 1,21 =1.,2/| 3,1
Avynapea, Yatias =153 | =I62 | =I74 | =193 | =220 | =242 | =203
,1| -9,I |-I0,5 |-I3,3 |-I8,4|-23,3 +I4,7
1967/68 - 1976/77

Agynapesa, Kepem- | =I27: =109 -78 -47 - 30 | =36
' yeaoRHEH -3, -4,5| =3,5| =£,3| -0,2 2,0|-1,8
Amynapea, Kepum =439 | =428 | 4II | =385| =357| =339 |-374
-17,3| =-17,7 | -18,3 |-I9,2 | 21,2 =22,8 |-19,2
Avynapsa, ToaMyoH| =343| =343 | =343 | =343 | =343| =343 | =343
-15,5| -I6,4 | -17,6 |-19,8| -23,8| -26,9 -20,0
Aynapea, 9atas | -406| -450 | =510 | -599| -7I8| =790 | =609

21,41 =25,2 | =30,9 |-4I,4} -60,0| -76,0 |-43.4 .

fulmaqanma. B uMcimTene - MIMOHEHHE CTOK B M/c, B 3HaMenaTeje - g,

Ha Bropom sTane yOwAb CTOKA ObJa elle Oofee CymecTEeHHOR - B cpemHem
CTOK YMeHbUIUICA HAa 609 Mafc (47%) oTHOocHTenBHO cpemHero 3a 1932/33-

1954/55 rr. B sTOM CTBOpE, B OTMNYME OT NPeINIVIMX, YOMAL CTOKA HApa-
0TaNa OT MHOTOBOJMHX JET K MATOBONHEM,



4.4, Pacuer cpeiHeCce3OHHOT'O M3MEHEHMHA CTOKA

B ycJAOBMAX PA3BHTOrO OpOmAEMOT'O semneNeNA OCHOEHEM JAKTODOM, Eiu-
DO HA MSMEHEHMe CTOKA, SBIAETCA BONO3ACOP H3 Pek. B CLASM C 5Ty
AHANM3UPOBAINCEH SABHCIMOCTH AY = f (dus ), rIe Al - yOuNE CTOKA, ¢E-
KCHDyeMas B CTBODe, 3aMuKaiueM 30HY €ro HCIOMB30BAHMA; o s = KOB(IHIM-
eHT MIRATHA CTOKA Bume @rtoro creopa. C TeM yroOH CBECTH IO MMHIDMywa
caydqaiiHye MOTPElHOCTH pacyeTa Ay MO BHPAXEHIND (4.3), a raxxe BImme
LDYTEX, BTODOCTENEHHHX, GAKTOPOB ¥ YJIOBUTh OCHOBHHE 3AKOHOMEDHOCTH H3-
MEHEHMA Ay , HCCHIENOBAMACH BEJHTMHH AY ¥ o yuy, OCPEIHEHHHE 1O CKOMb-
amupmM TpexteTivod (pue.4.I m 4.2).

Kag # mpemnonaranocs, cBastay = f (dus) XapAKTEPU3YOTCA EHCOKA-
MI SHAMEHWSOI KoaG@MIMeHTOB napHoli xoppeasum (radn.4.7). Jimm B cTo-
pe Keprm-ycnoBHuii, rze KoS(GQMuMeHT N3BATHA HEBEJIIK, CBA3L MEXIY NOC-
JNemHEM ¥ YOHJIBD CTOXA NPAKTEYECKHM OTCYTCTBYeT. DBHCOKOU WHQODMATHEHO-
CTBD XEDSKTEDE3YeTCH KOEOUUEEHT ol ., B Oacceie Cupnapsxz [80] .

Mis Tadn.4.7 cremyeT, 49T0 OpHE oy,> 0,2 (T.e. M3 DEKH u3mMaeTCA Co-
nee 20% cToxa) HCOOAB3OBAHHNII OpPEIMKTOD, Kak NpaBwno, cojepxur 82-96%
REGOPMAINTE 06 M3MEHYMBOCTE A Y B BeTeTarmoHHuil népuon # 77-94% B He-
pereTaipouHyil, Jime HA Q) Cypxanpmapbe (ManTysap) MHJOPMATHEHOCTE 3TO=-
T'0 ApIyMeHTa HeCKONBKO CHURAETCH, OYEBHIHO, HM3-33a HENOCTATOYHO MOJHO-
ro y4era peryaupopanusa (EHO-CypXaHCKMM BONOXpaHILIMLEM.

B cTBOpax, BHIEé KOTOPHX M3BATHEe CTOKA He npeesumaer 20%, yOmab cToO-
Ka, Kak OpaBiio, Majla ¥ caado RoppeaupyeT € olus (Tadld.4.7). 1A odb-
IMHCTBA NOJYYeHHHX YPaBHEHM Ay = 4 uf.uﬂﬂﬂy_,, » 0,87. CorJacHo NpHHA=-
Toll B cayxOe T'HIPOJOTHYECKUX NPOTHOSOB OlIEHKEe HANEeXHOCTH YDABHeHMDl pe-
TPeCCHM OHE ABJIANTCA XODPOIMME. IJTO MO3BOJIAET DEKOMEHIOBATE NOAYYeHHHE
YPaBHEHHA A MNPOTHO3A M3MEHEHHA CpeIHece3OHHOR BONHOCTH peK B 30HE
MCOOJIE30BAHHA CTOKA B COBDEMEHHHX YCJHOBHAX M OJprEaiiuell mepcrneKTHEe, KO-
IIa He OPOM3CiNeT KODeHHHX M3MEHeHMil B BONHOM pexide opolaemMod TeppH-
TODHM H ee B3AaMMOCREAZM C pekoi,

YpasHeEMA Ay = f (dyy) MO3BOMADT ycTaHOBATE OGUIME 3AKOHOMEDHO-
CTH ¥ OCOOSHHOCTH AHTPONOI@HHOTO BOSJEHCTEMA HA CTOK DPEK B Pa3MYHHX
OpPMPOAHO-XO3AUCTBEHHHEX YCAOBMAX. JUIA BTOTO MOCTATOYHO CONOCTABHTEH M3-
MeReHue cTOka (AY) B PASHEX CTBODAX NDH OJMHAKOBOH NOJE ero HIBATILA
(d ys). AHamss morasupaer (rad;.4.8), uro yowis croka B Gacceithax Cp-
TApLM M AMyIAphA BO3PACTAET MO MePe YBeNMYeHMA KOIGQUMEHTa HSBATHA
cToKa, OmHaxo NpH DABHOM HIBATHM CTOKA YMEHBUEHHE ero BO BTOpOM Oac-
celiHe MPOMCXOIAT MHTEHCHEHEe, 4YeM B MepBoM.

Tax, npu usnATaE 70% BEreTALMOHHOTO OTOKa B Gacceifne AMymADSL
(komwr.9aT/H) OH yMeHsmaeTca Ha 45% OTHOCHTENBHO NPHHATOIO YCAOBHOTO
YpOBHA, & B Oacceflne Cuprapsu {I'-K&Emﬂn} - TOJBKO Ha 4%.
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Puc. 4.1, 3arucemocTs cpemmell sa BereTammp YONIR CToKa B daccefue
ﬁ-lltmaphn (cpennelt 3a TpexneTiA) oT KOSIPHUMEHTA MIBATHA CTOKa B CTBO-

a-20_C pxﬂﬂu.apln, Manryaap. Auvnap Keprr-ycaoeHuRt; B -
Agg%tm AMyIaphA, luy.uapba Yatum; & u
2~ 19%4/75 1

B Hepereraimonnuil mepHON pasMEYMA eme (OJee CymecTBeHHN. [Ipm TakxoM
Xe HanATHE ero (dy,= 0,7) cTOk B cTBOpe I'.Kepk: ywuersmaercs ma 44%, a
B cTBOpe KokOynax Ha  Cwpnapee yBeJamdueaercsa Ha 8%.

Cnenoparencdo, B OacceilHe  AMyZIADBE CYWECTBEHHO MEHBMAA 9aCTh 3a-—
OpaHHOTO CTOKA BO3BpANAETCHA B DYCJAO DPekH, Yem B Oacceltue Cupmapem,

lelicTeaTensHo, B dacceile AMyNADBE WAPOKO DASBUTH NEPeCPOCKE GTO-
Ka. Tak, nmo KaparkyMcKOMY KAHANY AMYNAPBEHCKAA BOJNA NONAETCA B MAJIOBO -
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Puc. 4.2, DaBMCMMOCTE cpeiHel 38 HeBereTAUMOHHMI Nepuos yOHJH CTOKA

B OaccedHe Amynapen (cpenHeil sa TpexseTus) o KoapPUIMEHTA RIBATAA
CTOKA B CTBOpDAX:

Yen. o6o3navemns oM, puc. 4.1

Hue oaccellmt pex Temxen, Myprad m Arpek, mo AMyGyxapckoMy ® KapumHCKO-
My B Oacceiy 3epaBmiaHa W Kaukanapiu. BosBpaThHE OTOK m3 BTHX GacCeRHOP
NpaKTAYBCKHA He NONAnaeT B pycao AMynmaps®. Juus p nocAeNHEe IO, B
CBA3H 00 CTPOMTENbCTBOM I1aBhOro Byxapokoro KOJUleKTOpa, 9acTh BOSBpAT-
HHX BO; M3 CacceiHa 3epasmana cOpacuBaeTca B pycno AMynapss.
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Tadmmma 4.7

YpaBHeHiA DEerpeccul, CRASHEAXUME CpeIHece3OHHYD YOHJb

cTOKa B OAccellHe AMymapey B mepuon 1950-I978 Tr. OTHO-

CHTEJIBHO YCJIOBHO-ECTECTBEHHOIO YPOBHA ¢ Koad{uimeHTOM
M3BATHA CTOKA

X A [ S i
. 1 | R Py - E_H IF ﬂgg FP&BHEHEE

Pera, CTEOp .
Maii - okTAGPH
Avynapea, Kepku-yc- /
JIORHNH 23 |-0,42/0,I4| 0,3 3 -
AMynapsa, Kepxu I9 |-0,9110,22) -9 | 8 Jay =~64dL + 6
Amynapea, ToAMyOH I7 |-0,98/0,27| -9 [I7 |ay ==II64 + 27
Amynapesa, YaTau 23 |-0,9710,47| -22 |22 |a y ==I024 + 26
Cypxaunapes, Manrysap| 26 |-0,78/0,99| =53 |26 |a y ==IITIA + 56
Hoadps - anpess
Avynapsa, Hepru-yc-
JOBHHK 22 | 0,090,121 0,5 | 4 -
Avynapss, Kepru I8 |-0,92|0,28| -I6 |I2 (A y = =73 + 7
AMynapsd, Tnﬂ:-ﬁmﬂ IT |-0,970,34]| -I4 |13 ay =-794& + I7
Agyrapes, Yatnu 20 |-0,97 0,57| =32 |28 ay ==I04d + 20
Cypxaunapea, Maurysap| 25 |-0,66 0,74| -22 |36 Ay ==I384 + 79
Cypxannapss, Mamrysap| I0 |-0,87 0,84| -62 (23 (4 y =-I284 + 46%

paveuanue, A - 4UCJO CHY9aeB,Bowemudx B BHOOPKY, A -mapuuit xoadbu-
UMEHT KOppenamMy, £ -cpeiHee 3Havenue KosG(uIMEHTA MILATHA CTOKA,
AY-cpennee 3HaveHme yOwum croka, O 4Y -cpemiee KBaupaTHuecKoe oTHIO-
HEHHE YOHMM CTOKA. 3BeafloYKkoll oTMeYeHo YpaBHeHHE, KOTOpOe NoJAYYeHo
38 nepuonm 1969-1978 rr.

e i

Bomine pecypcs CupHApDLE pACXOIYETCA B Npele’lax coOCTBeHHOTo dag-
cefina, ® opomeHHe 3Hech CONPOBOXNAETCA QODMMDOBAHMEM BOSBDATHHX BOJ,
cOpacypaeMux B pycno perx [77] . YOuwns BereTalMoMHOTO CTOKA B Oacced—
He Cuprape yMeHBUAETCA IO Mepe YIANeHHA OT 30HM fopuuporauus, Tax,
OpE ONMHAKOBOM KOP@fuipreHTe M3BATHA CTOKA B CTBOpe I,KasamMHck oHa cy-
mecTBERHO Muxe, 4eM B cTBOpe KokOysaaxk ® rem donee Heus (Tatn.4.8).

B GaccellHe AMynapsi 9TO ABJeHHe HACAONAeTCA AWML HA PAHHEX OTA-

MAAX pasERTHA opomwerus. [Ipx £.,”0,5 Ay BospacTaeT no wmme pexa go
mp? TomqyoH ¥ 84TeM HECKOJBKO YMEHBWLAGTCA B HIKHEM TeYeHuu (eTBop
Yatam).

Jra 0COOEHHOCTE SHTPONOTeHHOTO BOSNEHCTEMA HA CTOK pek Ha DAIHEX
X yUAOTKAX CBABAHA C RMRANHEM KOMICHCEDYOUWMX daxTopos (80,83 ] , pons
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Tadwma 4.8

#uax per Avyzaps® ¥ CHDIADBE B NEDAOX
{Sﬁ&ﬁ%ﬁ*‘%ﬁ g?ﬁggmmﬁg yCIOBHO~€CTECTEERHOTO nepuota,%

KoadhfnimeLT KW3BATAA CTOKA

Pexa, ¢TBOD :
H . H . 0 H 0 ™

E-gelr?e TEIIEGEI!I‘HEHE -::Tm'::J o - e
Avynapss, Kepra -25 -32 =30 | —45 -52
Auyrapsa, Tomgod =31 -13 -54 -56 =77
Avynapss, Yaras -9 =35 -45 -96 | =66
Cypxarnapea, Marrysap =10 -22 =33 -a4
Cuprmapes, Hams -16 -25 =35 -45 | -54
Cupnapss, Beradan =11 -20 -28 -37 | =45
Cupzapes, Hokdyxax -5 -18 —<4 =32 =40
Cuprapes, ToucHSADHR -17 -4 -31 =37
Cupnapesa, HazammHcx I =4 -16 -2F

HeeererannoHusi cTOK
Avynapsa, Kepxu -29 , =37 =44 -51 -53
Avyrnapes, ToagyuH -23 =30 =-38 -5 -54
Avmyzapsa, Yataw -30 -42 =53 53 ~74
Cypxakzapbs, Maurysap -18 =31 —44 -56 g9 ®
Cupzapss, Kam -2 -5 -10 15 | -IS
Cupnapssa, HoxOynax 16 12 8 4 I

*B cpemsem 3a 1965-1978 rr.

KOTODHX DOBLIAETCHA IO Mepe yIaneHMA OT 30HH OoDMMpOBaHMA, M3 Tadnl.4.t
GnenyeT, YTO BOSLELCTBHE KOMOEHCHDYmumX gaxTopos (u Opexne BCcero E03-
BpaTHHX BOX) B 0acceile CHDIADEM CymeCTEEHHO BHWe, 49eM B CGacceiise . My-
FADBE. AHANES HSMEHeHUA HeBeTeTAINIOHHOTO CTOXA nokaswBaer, 49To B (ac-
ceiHaX pex ODOUCXOIMT NMepepachnpefieleHRe CTOKA BO BpeMeHM M 0O Jume pe-
KH. OTOT Omponecc Haudogaee HHTEHCHBHO NPCHCXOJMT B Oacceiine CwpHapsd,
B CPEIHEM TEYEHHHN KOTODOK HeBereTAIDIOHHHY CTOR YBeJMYIMACA OTHOCHTE B
HO MCXOZHOTO ypoBiA (Tadn.4.8). Ho mepe YBEJIMYeHNA H3BATHS CTOKA BAIE-
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I. NIpMMeHeHHAA METOIMKA OLEHKN BIMAHMA XOSAHCTREHHOH IeATENRHOCTH
HA CTOK AMyIaphH He BHABMJIA CYMECTBEHHANX er0 H3MeHeHmd B CTEOpE
Kepxu-ycnoBHu]l, samukammeM BepXHID UacTh daccefia., BumecTe o TéM OHA
Ooxasana, 470 B 60-70-e romy XX cTONeTHA NMOAEMNACE TeHIEHIMA K YMEHE -
DEEND €T0 B MHOI'OBONHHE TOIN H NOENIEHMD B MANOBOIHEE.

<. Bomiwe MeqMOpalmMM, OCYWECTRISHHHE B CpenHeM M HEXHeM TedeHHH
PEKH, NpPUBENH K yMeHBleHND CPeIHEeCEe30HHOI'O CTOKA BO BDPEMEHH H 0O M=
He PeKM. JTOT HPOLECC HAGNNNANCA eme HA NEepPBOM BTANe BONOXO3ANCTBEHHO-
'O CTPOMTENBCTBA M YCWIWICA Ha BTODOM.

3. OmHOBpeMEHHO ¢ YOHJED CTOKA MPOHCXOIHMT Opolece mepepacnpepeie=
HER €TO0 BO BpemeHM M 0O IUiMHEe pek. CTok, 3adpaHHuit B BereTaumommmit
OEpHON, BOSEpAWAETCA HMXe [0 TeYeHHD B HeBereTANMOHHuIl, B HEEHeMm Te-
4EHHYM DeKH, TNé MOCTYIJIeHHe BOIBPATHHX BOXN B DYCJAO MANO, CTOK yMeHb-
WASTCA KAK B BereTalMOHHNH, TaK M B HeBeTeTAIMOHHNH NepuHomH,

4. AGcoyoTHaA yOWAB CTOKA BOSDACTAET OT MAJOBONHHX JeT K MHOTOBO—
IHEM. 3TO CBASAHO C peryaupynuel cnocodHoCTED Oacceilya, B MAJIOBOTHEE
TOIH YBeJMYMBAEGTCA APSHHPYDWAA CHOCOOHOCTH DyCed, 9YTO NMPHBONMT K cpa-
O0OTKe 3amacoB NON3EeMHEX BON, HAKOIEHHHX B OpelmecTEYIME MHOTOBOIHHE
¥ CpeIHeROmHNe T'OIH. JMNE B HHKAEM TeYeHME Had/miaeTcs o0paTHAs KADTH-
Ha. |

9. B KaxmoM KOHKpeTHOM CTEOpe M Ce30He YOHIL CTOKA onpefendeTcH
CTEeleHbD ero Hm3BATHA. C yBeJmuyeHHeM M3BATEA CTOKA RO BPEMEHH H 0O M-
HE PeKd BO3pacTaer ero yGaab (Al ) B H3MEHWMBOCTH ee (Oay ) 3 roma »
O,

6. BclencThEEe MeHbWETO YYACTHA B CTORe AMyIADbH BO3BDATHHX BOJX
C OpouwaemMuX TeppHTOPHE MCTONEHMe ee OTORA NPOMCXOIHET doJiee MHTEHCHR-
HO, 4YeM B Oaccefike Cupnapnu,
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Tnapa 5. TYWIPOXVMM/MYECKUA PEEVM AMYIAPEA U EIO
VBMEHEHUE NMOJ BIWAHWEM X03AMCTBEHHOA

LEAT ETEHOCTH

Toxpoxumudeckufl pexyum pPeYHOI'0 CTOXK2, OCOOEHHO B palffoHax ero MHTeH-
CMBHOI'O ¥CHONLSOBAHMA,~ OfHA W3 BaxHeimuX XapaxkTepucTiR, OOpeNeJLAKNNX
BO3BMOXHOCTH Das3BATHA X0SsicTBa.

Ha ropHux pexax, laxe B €CTECTBEHHHX YCJOBMAX, OH XapakTepHayercs
CONBUMM DA3HOOOPA3MEM B 3aBMCUMOCTH 0T DexuMa KUIKOT'O CTOKA ¥ OONBUO-
ro yucaa npyrex daxropos [ 14-I16] .

Yem Gonbme BomocOOpHAA Miollalk daccedHa W 4YeM UMpe INana3oH BHCOT
B HeM, TeM pasHooOpasHee I'MUPOXMMUIECKM peXMM PeKH, TAR Kar ero ¢op-

MEDOBAHME OUYCJNORIMBADT YacTH dacceitHa, PasHOPONHHEe MO XHMAIECKOMY
COCTABY Cuaramqux NOpoX.

B craap ¢ aTuM I'MIpoxumugecKmit pexuM  AMylnapeR, CTOK KoTopol#t dop-
MUpyeTCA Ha OrpoMHO#, O0YEeHbh pPasSHOPONHO# B MPUPONHOM OTHOMEHWM TEeppHTO-
puB, xapaxrepnsyeTcss Cosbiltof WSMEHYMBOCTHN BO BPEMEHM M [0 TEppPUTODRH.

nppoxumuyeckuit pexum  AMynapes MccaenoBasica B padorax [2-4,46,50,
64,86 ] . HanGonee nossas ero xapakrepmcTura AaHa 0.A.ArermumM |2,4),
KOTODHH YCTAHOBWI CBA3EL oCmeH MUHePAIMSAIIMM M MOHHOTO COCTABA C COOT-
HOWEHNWEeM MCTOYHMKOB MHTAHWA M BIMWAHAEM DASHOBPEMEHHOCTH MOCTYILIEHHSA
BOJI M3 pasHuWX vacreil GaccellHa; B aTMX padoTax NpMBEleHH [ePBHE CBelie-
HRA 00 MOHHOM CTOKE PEeKM M BOBNEHCTBAM HA Hero XossicTBeHHOW NesTenb-
HOCTR.

B padore K,I'.Jllasapera (50 ] raxxe monpodHo mcoremosas I'EIPOXHEME-
qeckull pexaM ,AMyLaphM HE OCHOBE 0COGWEHMS CTAIMONADHHX M SKCIEIAL-
OHHHX HadJmIeHuit, |

Padotu AnexkmHa m Jasapepa Gumm Ol (UIMKOBEHH B 50-e TOMH,

KOT7ia XO3AACTBEHHAA NEATENBHOCTH MPAKTHYECKH He CKASKBANACH HA OTOKE
AMynapsi.



6.1, I'napoxpmmveckan nayuennocTs Oaccefnn
W MOTOMMEA oueHKW cpejnell sa pacueTHulM mepHon
MUHE DT 3 ALK

Hayqerne THAPOXIMUYECKOro pexsma  Amyxapsm masaro » I910 r. B
[910-191I7 rr., nadmomenus pesmesh B Tpex myHxrax (Kepkw,Hapmxoy B Hyxye) .
ExeHoBHNe OPOOM BOJIM, BSATHE B PABHHX Oo0pemax, CJMBAINCE B OJIHY N0-
YLy W DOJMYyYeHHAA TAKEM chnocodoM cpemHAA MecAYHAA Npoda AHATIHIHPO-
BANACH, SATeM HaOVIDIeHMA He MPOBOAMAMCH BIOTH Ho KoHua 30-x rojos
W B HocHeIynmMe Iofii Beauch Beckma HeperyaspHo (rada,5.1).

Tax, o4ens cnado ocpemer wamepenusMy nepuon 194I-I945 rr; BO BTO-
poft nosnopune 40-X r'ofloB oMW He NPOBOAMAMCH M OHJIM BOSOOHOWIEHH JHME
» Havane 50-x. B nocaemuue romu (I965-1975 rr.) wumeso cTBOpPOB, BeNy-
mAX HAGANIeHWA 38 XHMUYecKEM COCTABOM BONM, pesKo yRequuniock. (OmHaKO
KOAMYeCTBO Npo0 B KAWJOM CTBOpE HE NpeBMuAeT B JyumeM chydae 8-9 B
I'0R.,

Takaa ckymas wpdopmaums npe doaswod caoxHocTR nponecca hopmmpo-
BAHMA TIUIPOXAMEYECKOT'0 pemimMa pexKn B ero TpaHcopMaiiil moX BAMAHNEM
X8R TREHHON NeATEeNLHOCTH ypesBHvallHo BATDYIHSET peueHHe [oCTaBIeH-
HOR aanaun,

B eywectTayomeit cucreme nHadmmedui cpeleHMAs 0 XEMMEME DEYHHX BOX
MMoKpeTHH PO Bpemenn. [Ipm aToM Bpema oTdopa Npold B PASHHX CTBODAX He
CORMAAET, HTO NPUBOJMT K HECONOCTABNMOCTH JAHHHX.

Mexiy Teéem JUIA pEWeHus nocTamieHHoll 3AanadR - OleHKe N3MeHeHMA o0-
uefl MpHeparnsAnME  AMyZNADPER [0 JUIMHE ¥ BO BPEMEHN NOJ RWINAHNEM KOMI-
Jeroa nomoxossioTheHHNX MeponpuATHil - HeoOXOMMMO DPACHONATATH CPABHN-
MEME fapHEvm, B ocRaan o 5THUM BOSHMKAET JANAYMA OUEMKR CPOMHRX 3a&a OpH-
HATEIL MuTepnar mpemern (HanpuMmep, MECAN) BEANUMH MUHEDATUSALWMA M0 HMe-
KOMMCA ONRHANHEM WIMeDORWIM,

Juta srolt ueaM MCNOABAYRTCA, KAK NpABANO, IpajwYyecKne CBASH MeXILY
MEHepAINIALMEN B BpeMeHeM JMO0 MeXLy MuHepammsammedl m pacxonamu Bo-
I [I] . NMepnufl cnocod, saravanupfics B appiMeTHYECKOM OCPENHeHMA pe-
SYNLTATOR AMAMME0R Mpos, BIATHX 3a wocjaemyemull nepnol, NOJNYYMaA HAR-
doasties pacmpoorpanenue|1I-13,41,43,46,50|. On moxer nars xopoume pe-
BYABTATH JuG0 OPR CPABHMTONBHO cAA00ll MAMEHMNBOCTE MUHEDANNSALMN BO-
IM, audo npuw wacToM ordope mpod, MOMyCRaKmeM JHelHY® RHTeproLTMD,

COMIACHO MOCAGNOBAHMAM IHIpOXMMHHECKOTO WHerwtyta [89]  maa xa-
PAKTODROTAKE BHYTPATONOBROIO PACHDeNEXeHNS MUIeDATUSANNN HA DEKAX TAHb-
AHOKOTO  IMAPOKAPOOMATHOTO THUA O TOUHOOTED + 20% cxemyer oTodpars
te momee 28 npod (mo Xme » nepuomy snMHedl B ocemnoll mexenm w 24 npods
B 0DEPHON DOCONHE~IOTHOIO MOAOBOMLA) .

B soré MomoABIOBANNA OTOKA, TAe JOPMMPOBAKNE THIPOXUMINECKOTO pe-
KAMA OYWAOTHONHO OCAORMACTCA DOMMONCTRMEM ANTPONOTEMHNX BAKTOPOR, Ymo-
A0 Mpod MouxHO OuTh, POpOATHe eme Coxsme. IIpe npunaroft cmoTeme RaG-
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aonenefl sTo TpedoBnaHne He punoaHgeTcA. Hu B OMHOM B3 CTBODOB Tpedye-.
Moe KoaugecTmo Mpod He oTC@paeTcH, a B OTHeNbHEE I'OJH HACIDIEHHE pp.
o6me orcyrersyor (rada.5.I). Manoe KOMMYECTBO MDOG, BAATHX HE BO mes
fasH BONHOTO peXuMa pexH, He MOXeT XAPAKTePH30BATL I'MIPOXHMUYEeCk)

DexEM DEKH, @MPWHEH non m_FEHHE‘!M KOMILIERCa OPHPOIHHX R aHTDOng-
reriuX faxTopoB, TeMm Gozee 3TH NEHHHE HE MOTYT OHTh MCOONB30BAHH ILig
moicYeTa cpelHMX sa pacyeTHull WHTEDBAN BPEMEHH SHAYeHW! MBHepaNR3atmy
meTonoM JarHelHo#l MHTepnoJAIEH.

Heoxenosamnmm 0.A.Arexera 3] ,I.I.Boporrosa |I8] ,M.A.Byprar.-
nesoff /14-16/, B.B.0aneepa, M.H,Tapacopa /90/ M ADYIEX NOKA38HA Tecyag
38BHCHMOCTS XHMMYECKOTO DEXEMA PEK# OT ee BOXHOCTH ¥ da3s pexuwma,

K apajgorgvyHuM BHEOIAM NMPEIVIA MH ODRA BCCJAENOBAHHER T'BADOXHMHYECH)-
ro pexmma  CHpIADBH [23,73,'?'?] . B CBA3SH C 9TEM [JIA OLEHKM cpel-
Helt 3a pacueTHH!! MepHOX MUHEDANM3AlME OPEACTARIAETCA CoJee [esecood-
PasHHM HCIONB30BATH KPWENHE ZU=f(Q), MOSBONAKIME ONpENeMT: HauGoj:e
BEDOATHHE 3Ha4YeHEA MUHepaJIM3alllk B 3aBHCAMOCTH OT BONHOCTH DEHE R @EE
pexema,

ll[pp aTOM IVIA CTATHCTHYECKOI'0 OCOCHOBAHHA NOJNYYEHHHX 38BHCHMOCTER
BOSHEKAET HeOOXOIDMMOCTE OORENRHEeHMS B OJH DAN NAHHHX HECHKOJBKHX Jer
naGmomennk  [23,46,73,77,81] .

B padoTax [23.46] KpEEHE 21U = f(Q) TOMyYeHH [0 OCPEINHEHHHM B WHTEp-
BaNnaX BOIHOCTE 3HAYeHWAM MyHepanusauwn,., Tarol OpEeM criaz@paeT oTIeNb-
HHE, Hauoosee CYueCTBEHHHE OTHIOHeHMA BeNUYHH MUHEDANNSAIEE OT KpHEof
£ UWU=f(Q) ¥ DO3BOJIAET YCTAHOBHTH OOMME SaKOHOMEDHOCTH CRASH. JTO0 yIol-
HO IIA ONEHKW TPEHIA B MHOT'OJIETHEM paspese, HO MPH STOM BaXHHE 9epTH
PEAPOXMMHYECKOTO DEREMA DEKM TepanTcH,

B CBASH ¢ STHM MPENNOYTHTENEHO BCMONB30BATH B pAcyeTax KDHBHE
ZU=£(Q), oJydeHHHe N0 PAKTHIECKAM WIMEDEHWAM Ges OCpeIHeHAs SHE-
serkliZUn QB wHTepRaNax BomHOCTH. ]IS OMMCAHWA I'HAPOXMMIYECKOTO De-
KiMa B 001acTH JODMWDOBAHMA CTOKA, I'le XOBAHCTBEHHAS NEATENBHOCTH B
COBDEMEHHNX YCJOBRAX ¥ Onuxalmelt mepcnexrese pasBuTa cjaado, MpencTaE-
AAETCA BOSMOXENM OOBeIHEHWe NaHHHX BCErp mepmoia HadunmeHwd (radi.
5.1) B omeH cTatMCTHECKHH DAN. AHaNOTHUHNE IpHeM GHI MCHONH30BAH Pa-
HOE [IPA MCCIE0BAHMA TEIDOXWMHIECKOTO Dexuma  Cwpmapss | 77 | . Tloc-
ROJBKY TRIPOXNMAYECKHl DEXAM DEK CYWeCTBEHHO SABMCHT 0T BOMHOCTA O-
Aa B Qas pexiva pexw [3, 14~16,77] | sammcumocts ZU=ft@) cTpOBAHCE
B s e oo e, =

PeIHerooRoro pacxola., B xaxmoft ms Ipymd
POMHOCTR JIET BHIEJAMMCH (asH MOMEeMA MOJOBONBA (¢ Ampens mo HEHb, 8
;;;rmnuma TOIH 0o mune), cnana (Woib-centadps) @ memenm (OKTACPH

Bo Bcex mccaemyemx CTBOPAX, DACIOJOXEHHNX B S0He (GopmM#poBaHRA
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Tadxxua 5.1

KonuvecTso mpod Ha xumudeckwf eRanus BOIH,
B3ATHX W3 peKk daccelHa AMyIapbm

Baxan __I_ Ha@npﬂnrau } Cypxannapss
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CTOKA, B KAXJION Ipynne BOIHOCTH JeT HACKDIAETCH IBE BOTHA KprBo#
SU=MQ)- omna s nomwema (OJIOBOIBA, & Jpyrada JUA clala ¥ MexeHs
(uanpumep,puc.5.1).

B OTHEeABHHe NePMONH CRASH MUHEDANESANM ¢ DACXOMAM! BOAH HApYUA-
eTcA, lax, B MeXeHb MaNOBOIHMX JeT HA Kajwupiwrane (Unnap) » Baxme

(TyTkaya) sTa CRA3b OTCYTCTBYeT. B sTHX cyvamx sa CpeNHeMecAIHOe 3Ha-
HEHAG MUHEDATHSAIMA NDHHEMANOCH cpeiliee ApHIMETHYECKOe B3 H3MEeDEeHHEX
SHAYeHBH 32 BeCh MePHON MANOBOIHHX JeT, CpejHeMeZeHHZA MiHeDATHSAIUA
MAJIOBOIHHX JIeT B UuHape okasanachk pamsolt I72 mr/n, a B TyTrayne -
725 ur/x. Ha p.Cypxamnapse (Roumxos imd.Xmauosa) womeparHSAIm NpAKTHYECKE
HE MEHAETCA B MHOTOBOJHHE TOIH Ha MOTHEME NOJMOBONLA. B aTOM caydae
OH& TAKXe NOPHHATA DABHOM CpelHeMy U3 BceX WaMepenmmx aHagexuft (237
mr/x).

Ha p.llanmx, v xuour, Hesswit [lAHIX BBEXY MATOYHCJAEHHOCTH MCXOMIHHX
ABHHHX SaBHCHMOCTD U= f(Q) noxydeHa des yyeTa BOMHOCTH, & JMIB o Jnd-
QepeHIMaluelt mo fasam pemmuma,

Bo Bcex ApyTHX cayvadx cpeIHeMecAYHHE SHAYCHRS MU HEDAJIR3ALHE B
S0He (POPMEDOBAHMA CTOKA MOJYHYEeHH © KDMBRX U = f(Q) ¢ y4eToM BOTHOCTH
ner # das pexmma,

B oGnacTs nCnoNE30BaHEA CTOKA COBMECTHOE Bo3leficTERe MPEPOAHEX
B BHTPONOTEHHLX (PAKTOPOB HA MEHEpanusaln peyHo#t BOJAH MPHBOIAT K 0CO-
Ooft CAOXHOCTH TMIAPOXIMMYECKOT'0 ApoLecca.

Hamuume BpeMeHHOTO TPEHIA B SHAYEHNAX MHUHCDANNSELIAN BO3pacTaKlero
Mo Mepe yHaneHuA OT 00AacTH (OPMMPOBAHRA cToka |77 | , WcKmoYaeT Bos-
MOXHOCTP OOBEIMHEHHA Pesy/NbTaToB HadioleHW#t 3a Bech BMeKuMHCA nepwon
B eIpHHll BpemeHHO# DAN. B €BASM C 5TEM AHAJNOTMYHO NPEHIYUMM MDPODa-
GoTkam no GacceitHy Cupaapei | 77 | Becs BpeMmeHHOR DAR GHI pasGuT
HA NepHosiH, BHYTPH KOTOPHX YPOBEHE BONOX03AHCTBEHHOI'0 CTPOMTEJALCTEA
MEHAICA HecymecTBeHHO, [[OCKONBKY B KARIYD BHOODKY BOUIO CPaBHHTENb-
HO HedOJBINOE YMC/O eNWHWYHHX MpoO, TDYHNHO BHABATH (AHANOTHYHO 30HE
fopMupoBaHnA) BIMAHWE BOMHOCTH JAET HA BEJNYMHY MMHepatMsamud, OIHAKO
(pasoBHe pasJAMYMA COXPAHANTCA B B 00JACTH MCMOJB30BAHHA CTOKA. MuHepa-
JASAIMA BONN  AMYyNapBR B npellesiaX BCel SOHH MCHOJB30BAHHEA CTOKA HA
HOmLeMe NOVIOBOXBA BHIe, YeM Ha cnale @ B MexeHb (Hanmpumep, pHc.5.2).

B creope y kumi.YamiH SaBHCHMOCTE W= f(Q) HADJUEHA B OTHENbHHE
NepHONH; B BTEX CJYJYaAX 38 CPeIHEeMECAYHOe SHAYEHWEe MHHeDAINIALMM MR-
HATO cpelHee apRfMeTAYECKO® W3 MMEKMXCA RMaMepeHnit sa kamyn gasy
pacYeTHOro nepuona.

Takmm xe o0pasoM NOJYYEHO CPeNHEeMECAYHOE SHAYEeHHe MMHEDAN3ALIWN
B cTBope y Kswumkapa Ha TpeTheMm 8TaNe BONOXOSANCTBEHHOIO CTPORTEABOT-

BA.
Wrax, cpelnue MecsYHHEe SHAYEHWA MHHEDANMSAUME BOIN B Gacceftie
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Avynapbi TOLYHEHE N0 KpmBuM ZU= f(Q), nocTpoenssm ¢ yuerom (rme 2710
GKNO BOSMOKHO) BOZHOCTH TOfia ¥ a3 pesuma. Ecum cRASE ZU=fcQ) ycra-
HOBMTE HE YIABAIOCH, TO cpelHee MecAqyHOe SHAYEHME MHHEDANNSALNY TDH-
HHUMANOCH DABHHM CcpelHewmy apUPMETHYECKOMY W3 MMeXaMXcs NAaHHHX Hemoc-
peacTBEHHHX H3MEPEHMM Ba mccrenmyemyn fasy Bcero pac4yeTHOro mnepEola.
Cpejiie CE30HHHE SHAYEHNA MEHeDANNIALME MONYYeHH B3 CpPeIHRX MecAd-
HHX BEJWYMH, BSBElleHHHX M0 cToky (Tadm.5.2-5.3).

HeroTopoe mpelcTamneHme od omnoxax, JONyCKAEMHX [pH pacYeTe cpel-
Hell MeCAYHOR BeJMYMHH MUHepanMsaiuy Mo KPHBEM 2.U=f(Q) B 3aBACHMOC-
TH OT Y&CTOTH O0TOOpa Mpol B pasanuiHe dasu pexuMa peKmn, IaeT padora,
BUIIOTHEHHAA DAKee DANOM &BTODOB 1nA Gaccetna  Cupmaps | 76) . Omao-
Kl YBEJNYMBANTCA [0 Mepe yMeHBLEeHHs YacTOTH oTéopa Mpod M KoDpeJsim—
OHHOTO OTHOmWeHMA. B jasy momeema noJoOBOMEA OHM BHIlE, 4YeM Ha coale M
B MemeHb. [IpM pacueTe cpemHero 3a cesoH SHAYEHHA MAHEpansalmy nor-

pemHocTH (PasHOTO 3HAKA) CPENHMX MECAYHNX 3HaveHHi B HexoTopol Mepe
KOMIIEHCHPYRTCH.

9.2, I'mapoxummueckuil pexum pex Gacceitna

PppoxuMyyecknil pexum per OacceliHa AMyZapss XapaxTepW3yeTCH BCe-
MM 4epTamy, ODUCYUEMA IDYTIEM pexam CpenHeit Asup [14-15,23.?3,??] ;
B soHe (OpMHDOBAHWA CTOKA S5TOT DEXUM B SHAYNTEJNEHOM Mepe ompeled-
eTcA BomHuM. OOumii XoX M3MeHeHNs MUHEDANMSAINYM HAXOMMTCA B o6paTHOH
3aBMCHMOCTH OT BeJMYHHH pacxola. [[pM paBHHX pacxofiax BOIH Ha NOOLeMe
MOJOBOILA MUHEDANH3aliA BHUE, 9eM Ha cnale ¥ B MemeHb. B Kaxuyn fa-
3Y pexiiMa MHHepaiWsaluA BO3PacTaeT 0T MaJOBOIHHX JeT K MHOTOBOMHHM,

Bonpmo#f mmanasoH BHCOTHHX 30H B Gacceline  AMynapb¥ ODUBOIMT K
CMEHe BO BpeMeHM YCJOBMI IMTAHMA pex, B COOTBETCTBHH ¢ STHM XMMHYEC-
KPA cocTas pevyHoil BOIM MEHASTCA B 3aBHCHMOCTM OT CTENEeHW YYACTHA B
JAEHHOM mapolke TOH WM RMHOR 9acTH GaccellHa, DPASAWYHHX MO JUTOJOIHUYEC-
KOMy COCTaBy cJaraluMX nopol.

MpHuManbHad MPHepainsaluAs B 30He (OPMEDOBAHWA CTOKA HAGMOIaeTCA
B mane-cenraope (3] , mockonBKY B 5TOT MepuOX B NMUTAHEM PEKE YYacT-
BYOT camhHeé BHCOKOTODHHE 30HH. MakcuManbHoe 3HaYeEMe MHHEDANM3AURM Hal-
JNIAeTCA B KOHIle MEXeHM M Ha [oNseMe MOoJIOBOIBA. B 8T0 BpeMs B nuraumy
PEKR y9acTBY®OT CcaMHE IVIYOOKWEe TODH3OHTH MNON3EMHHX BOL, a4 SaTeM CaMHe
HU3KoTopHHe (CoraTHe XUMMYECKMM MATEDHAIOM) BOHH. B cpemieM sa HOAGDE-
arpeiiks MEHepalusalMd CYWEeCTBEHHO BHIie, 4YeM B NepRo) Mal-OKTa0ps (radn,

5.2-5.4).
P
11:!01’: 5.2. JaBMCHMOCTh MMHEDATHSALNH OT DACXONA BOH, P.AMyNapsa,
e - NomBeM TONOBOMbA, O — CNAN H MemeHs; I - MHOTOBOJTHHS,
2 - CpemHeBOIHHEe, 3 - MAJOBONHHEe I'OJIH o
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EerecTneinull TiapoxsMidecksl! DexnM peK XApAKTepHSyoT CTBODH Tyr-
Kaya Ha p.Baxw, Yesap wa p.Kapwpuwras ¥ Hexsull [laenx Ha p.llmmx (rady,
9,2-<5,4),

HamGonee MHTEHCHBHO XuMidecKes NOHymAuss passura B GacceliHe D.Bam,
Memepanusanma Boiu p.llanax Hpxe, 0COCEHHO B HepereTAIMOHHEA [EpPHOA
(puc.5.3). Camoll mmsxoft musepanusaimell xapaxTepEsyercs BOJA p.Kafup-
gnral (radxn.5.2-5.3).
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Pac.5.3. CeA3h CpemHeces’OHHEX SHAYEHER MEHepDANKSAIINN BOIN pex Baxm
‘I}“rna:,'.up: Tl , Haoemid Tl ye 2

HawenumBOCTH cpeliell Ce30HHO! MMHEDaTMsalmM ®3 Tolla B Iof CPaBHE-
redbHo HeBeanka (radn.5.4).

Hconenosanus, npoBeliekHHe B Gacceitie - Cwpuapes [73-75,77] ,mo-
KASANM, YTO LOJ RIMSHMEM SHTPONOIeHHHX GAKTOPOB IMIDOXWMEYECKER pe-
v pex Tpanchopmupyercd. [o Bompocy o mumaHmMM XoasficTBeHHOR NeATenb-
HOCTH H& CTOK  AMYZapb¥ HeT eEHOAYNHOTO MHeHWs. [lo MHeHEN ONHHEX &B-
TOPOR MUHEDAIASALMNA ee MPaKTEYecKs He MeHAeTcH [ 46 ) mim MeHAeTCH
ouens caado (43 ], mpyree (64 ] yreepxmawr odpathoe.

Hamy pacdeTu NOKA3IWBADT, 9TO Cpeliee SHAYEHWe MPMHEpDANHSALNE ¥ €€
wameanBocTh (0COOGHHO B BereTalMoHHH# Nepuox) BospacTanT MmO Mepe yR&-
nenns or souu fopwuposaran (1adn.5.4). Amanoruunas xapruma madimaeet-
cA B B Oaccefive Cupnapes [77) .

Buecte ¢ TeM THIPOXAMAYECKEN DexuM  AMyNADEM B SOHe BCHONB3O-
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CpemHee BsBelleHHOE [0 €TO

SHAYeHUE epain3anuy BOIH

Tadnmua 5.2

B BereTaumwo nepuoy, Mr/Ja
‘E lawme,| Bexm, | Kaiwpmiran Cypxasjiapss : AMyZapea
* Huxunit Kaya B § : . :
Ceson . [lannx i Upnap ¢ TapTru} 2 nifﬂhi—l‘l‘?ﬂ&p Keprs | Mrpumk b} Yatiw  pKawimeap

f Enanopa
1937/38 351 138 382 393
1938/39 356 136 404
1939, 40 363 136 444 431
1940/41 362 142 - 488 470
1941/42 366 139 465 481
1942/43 345 138 477 398
1943/44 354 I5I 468 403
1944/45 336 139 465 437
1945/46 362 139 497
1946/47 352 138 468
1947/48 340 139 400
1948/49 364 I35 470
1949/50 363 143 201 220 371
1950/51 380 144 206 284 358 378 384
1951/52 370 134 193 308 342 345 401
1952/53 340 139 196 282 322 341 399
1953/54 375 134 168 236 326 352 402




[lpononzexne Tadx,d.2

——— —

sy [laHnx, T;’]gﬁiﬂ Kadw purras CypxaHnapes Avynapes
2 [laHnx Qunap | Taprku rﬂﬁ;ﬁ;ﬂ'ﬂﬁ Mauryszap | Kepka impsey Yarw | Kswanxap

1954/55 | | 369 I4I 200 | 214 | 304 386 375 366

1955/56 374 140 204 258 326 372 366 353 452
1956/57 381 134 213 286 396 430 [ 3% 396 491
1957/58 376 135 191 199 306 415 396 407 480
1958/59 372 140 196 213 326 357 359 408 478
1959/60 352 138 238 198 506 375 418 440 432
1960/61 362 137 286 261 609 400 445 505 439
1961/62 359 145 261 305 757 413 462 486 451
1962/63 362 142 249 373 565 420 440 491 438
1963/64 349 137 234 245 561 379 426 454 426
1964/65 366 136 271 226 887 431 495 509 474
1965/66 342 141 253 - 699 368 434 457 433
1966/67 349 134 258 280 1145 380 428 487 449
1967/68 359 141 255 188 631 385 421 453 448
1968/69 350 | 1I3I 230 375 514 360 | 370 467 417
1969/70 299 351 142 256 - 1043 414 401 452 572
1970/71 302 365 140 308 - - 447 442 5I5 637
1971/72 311 361 140 234 201 731 442 429 549 649
1972/73 273 354 140 - 254 592 402 40T 583 555
1973/74 345 359 138 316 296 - 521 | 536 627 790
1974/75 299 359 136 290 289 - 438 433 568 660
1975/78 ) ] 6@ | 434 | :

lpeMevanme, S@ax "-" OSHAYAET, WTO CONLIYD YACTE CE30HA PyCNO DeRE ¢yXoe.
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Cpenxee PaBemeHHOS MO CTOKY 3HAYEHWE MBHE
B HeBereTalMoHHHR nepuoxn,

msmu BOJOH

Tadnwoa 5.3

Tlasme} S Kefupunrax CypxaHnapss ! AMYTIADBA
Ceaon | Humumi : KOMX03 | , , |

lemipmp TYTRAYA} yypan | Tapres '::éfg.ua- 'Maurysap] Kepkn [ Mapupx| Yatauw [Kemamsap
1937/38 . 635 160 420 626
1938/39 818 167 446 581
1939740 746 137 557 b36
1940/41 698 I61 579 605
1941/42 6542 168 572 658
1942/43 622 173 569 586
1543/44 666 175 616 579
1944/45 670 175 543 637
1945/46 624 155 612
1946/47 725 166 (601)
1947/48 704 178 (538)
1948/49 660 I70 631
1949/50 704 190 332 328 643
1950/51 717 [92 346 373 555 630 689
1951/52 645 155 242 306 590 608 566
1952/53 680 174 262 322 494 664 643
1953/54 631 162 249 293 459 546 520
1954/55 713 177 296 305 540 667 695 620




Mponomxenne Tadx,.5.3

ok, | Beaxw, Kadupanran Cypxannapbs AMy I8 phA
Ceaon H.l]ﬂmuﬁi TyTRaya | gyuap | Tapreu :ﬁ“ﬂ;_ Manry- | Kepiu Wivand  Yarmw | Kswauxap
HOBA !
1955/56 696 174 262 300 453 598 612 598 512
1956/57 714 172 314 362 516 769 6877 665
1957/58 651 159 246 275 426 702 593 644 551
1958/569 672 166 253 263 453 701 643 682 523
1959/60 768 187 324 293 629 721 695 647 533
1960/61 771 167 352 343 694 734 730 658 564
1961/62 \ 692 180 334 367 782 748 720 6O9 665
1962/63 726 176 319 296 705 753 659 704 876
1963/64 701 170 276 302 574 689 690 651 603
1964/65 712 167 342 313 644 744 744 711 625
S 1965/66 741 178 38 | 287 869 200 782 697 603
1966/67 689 166 352 364 796 777 725 698 841
1967/68 756 175 310 272 930 757 761 708 691
1968/69 680 153 271 357 631 537 537 684 518
1969/70 482 634 165 309 294 641 610 777 571 630
1970/71 | 502 768 163 357 996 749 710 684 850
1971/72 511 745 195 355 263 1095 762 799 801 852
1972/73 449 737 172 304 678 27 642 871 763
1973/74 515 672 161 a7 352 1038 762 770 802 852
1974/75 l 503 723 159 386 68 I118 820 776 817 | 855
5 1975/76 971 722




Tacdnpna 5.4

llapamMeTpH KpWBHX pacrpelieseHus cpenHed
ceanmmg M HEeDAJTH SALTH ] X

\

PacueTHuit Hoadpe-anpens Mait-nexadps
Pera,cTBOD nepuoxn | I S 1 [
Il n [ZUW O T EET..L : O
Baxm TyTKeyx 1949/50-1958/59| I0 | 682 | 32 I0 |370 12

1959/60-1968/69| I0 | 724 | 34 I0 |385 8
1959/60-1974/75| 16 | 720 | 39 I6 |358 Il

Kefeprurax, Wesap | 1949/50-1958/59| 10 | 172 | T2 | I0 |138 4
1959/60-1968/69| 10 | 172 | 9 | 10 |I38 4
1959/60-1974/75| 16 | I71 | II | I6 |I39

Kafupaeras, Taprn |1949/50-19568/59| I0 | 280 | 39 I0 |I99
1959/60-1968/69| I0 | 319 | 28 10 |254 17
1959/60-I974/75| I6 | 331 | 33 I5 |263 27

Awynapsa, Kepxu 1950/5I-1958/59] 9 | 654 | 63 9 (375 | 29
1959/60-1968/69 10 | 717 | 64 10 | 391 22

1959/60-1975/76| 17 | 724 | 63 | I7 |4I2 38

Avynapba, WisuBK 1954/55-1958/5 5 | 644 | 43 5 |[379 18
1959/60-1968/69 I0 | 704 | 69 10 | 434 32
1959/60-1974/79 16 | 720 | 66 16 | 436 a8

Avyrnapea, Yaraun 1949/50-1958/59 I0 | 629 [ 6T | I0 |[389 | IS
1959/60-1968/69 IO | 683 | 24 I0 | 475 24
1959/60-1974/79 16 | 7IL | 76 Ie |o0C3 24

Awynapss, Ksunmxap |1959/60-1968/69 IO [ 6I2 | 59 10 | 441 16
1959/60-1974/79 16 | 682 | I1I7 16 |5I7 |I1I3

Cypxanmapas, KX, 1949/50-1958/59 IO | 313 | 35 I0 |250 | 38

#M. Knanoga 1959/60-1968/69 I0 | 319 | 35 9 |275 68

1959/60-1974/79 15| 318 | 36 | I3 |270 | 60
Cypxanmapss, 1950/51-1958/59 9 | 498 | 55 9 |334 | 28
Maurysap 1959/60-1968/69 10 | 725 |II5 | IO |687 |I99

M 1959/60-1975/74 17 | BII | IBI I4 |704 |I95

BaHNA CTOKA, B OoTAMYMe OT CHpAApEM, eme BO MHOIOM ONpeNneNseTcs Mp-
PollHEME dakTopaMB, B pesyapTaTe STOTO MHOI'ME 9ePTH I'BIPOXHMHYECKDTO
pexmMa, npecyu@e 30He QOPMEDOBAHMA CTOKAE, COXPAHALTCHA W B S0HE erp

BONoABSoBaHMA (Haupemep, (AS0BHe DAXIMYMA B BeJIHUMAE MWHEDATMaarmn) .
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H xaveorne HHIEKCA NPUPOIHON HaMEHURBOCTH reapoxuMHIecKoro pexiiMa
AMYZIupBY NPUHATO JHAYEHHE OpEAHECE3OHHON ViHEpanu3ala BOAN p.Dbaxm,
Tyrraya (puc.5.4). Ananus PACHOJOXKEHRA TOYEK B MOJIE KOOPAMHAT BTHX
Ipadixon noxasupaeT, Y7o KoaedaHwe cpelHecesOHHON MMHepaan3alluy
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Puc, 5.4, 3aBACMMOCTDH CPEIHECE3OHHON MUHEDEIUIALUMHA BOIN AMYyIapbH
OT MUHepayTM3alMH BOAW B 3oHe dopmupomanua (Baxuw TRaYa) :
. I, 2,3, 4-4C ,50 ,60 ,70-e rr. nnnraewciagugﬁ

AMYZADBH KAK B BEPXHEM, TAK M HUXHEM TeYEHHHM BABHCHT OT 3HAYEHWS Mi-

HEPATW3ANUA BONH B 30He QOPMWDOBaHMA. OCOOEHHO YeTHO sTa cBASh MPO-
ABNAETCA B BETeTAIMOHHHN mepuon,

OmHoBpeMeHHO C NMPHPOXHEMA (BAKTODEMH Ha THIPOXHMMYECKH il DERUM

AMynapeH BOSJe#CTEYKT M AHTDONOreHHue. Tak, Op¥ paBHOM 3HAYEHWW MUHE-

pan#3alsy BOJH B 30HE QOPMADOBAHMA B cTBOpax Kepkw w YaTim oma BOSPAC-
raeT Bo Bpemern - B 60-e romu ona Bume, wem B 50-e, a B 70-e nume, 9EM

B 60-e (puc.5.4).
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AHAJIOTWYHAA KAPTHHA Hadiojaertca B OaccefHax pex KajwpuearaH ¥ Cyp-
XAHOADbA,

I'mapoxumvuveckult pexum p, Kadupnueran » creope Knuwl,TapTK® 00 KOHLA
o(0=-X roJioB (OPMHDOBAJNCA B OCHOBHOM B TopHo#t wactTu daccefima, B soHe
HCMONB3I0OBAHMA CTOKAa MPOMCXONMJIO JMWE HEKOTOpOE& YBEJWYEeHHe MEHepanesa-
unp. CHHXPOHHOCTE B KoJeOaHwaX cpelHed ces3oHHOl MAHepannsaudl B CTBO-
pax Yunap (soHa gopmuponamua) u Taprks (30HA MCNONB30BaHMA) COXpAHA-
aack (puc.5,5), B 60-e rom: muxepanusauma B HuxHem cTBope (wwmw,Tapr-
Ki) cTala YBEeJHYMBATHCA M, XOTA CRASH ee 3HAYeHU! B BepXHEM ¥ HUXHEM
CTBOPAX B OOWMX 4YepTax coXpaHWwlachk, TECHOTA ee Pe3K0 YMeHBUMAACS.

B Gaccelne p.CypxaHNape¥ cBA3L SHAYeHW# cpemHelt cesoHHON MMHepa-
Jusalmi B BepxHesm (kKoaxos um,Xmawopa) B wumeeMm (xuun,Maxrysap)cTBo-
pax B 60-e rolu IpakTWYecKM MOJHOCTHED Hapymmiack, JMWs B BereTaldoH-
Hufl mepnoJi coxXpaHmiack TEHNEHIWA X YBeJRdYeHUD MHHEepanusaned B HEXHEM
CTBOpPE C POCTOM ee B BepxHeMm (pnc.5.6).

EUmz/n
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380 - "
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x 2201 .« AXLIV

180 |

| | I l ]
130 140 150 160 170 180 EU,me/n
Kapupnuean, Yunap

g:;: pgxﬁ CeAsb cpenHecesoHHo# muHepamsaumd Boms p.Kadupuuray »
I-2-1949/50-1959/60 rr,, 3-4-1960/61-1974/75 rr.

73



LUmeln

gl AJ A .
100t o2 A 4 .
oA VX
AIl'Y
00t A
3 A A
D700 ° A, A
5 (2 A
3{ ¥
500 A
" &
3
2 300 S0 |

i)
180 220 260 J00 340 3F80LUmr/n
woaxos um Méanoba

Puc. 5.6. CeAsp cpensecesoHolf MiHepamsaimn Bomd p.CypXAaHIApDEH B
CTBOpAX :

I-2 - 1949/50-1958/59 rr., 3-4 - 1959/60-1974/75 rr.

ViaMeHeHMe MMHEDANH3allMd BOJH M0 IUIHHE DEKH CYMeCTBeHHO IABHCHT 0T
YPOBHA BONOXO3ANCTEEHHOT'O CTPOMTENLCTEA.

B SU-e Tome cpenAn 3a BETETAUNK MEHEpANWSAINA MDAKTHYECKH He Me-
HANACH MO CTBOpa KEma,4amiu(puc.5.7 a) ¥ B GOMBULOU CTENEHH ONPEMEANach
MPUTOKOM conell #3 soHH dopmuposakma (puc.5.4); aMume B cTROpe KMol Kswr-
Ixap OHA B 3TH I'OTH yReJMdunack. B 60-e romn wmmHepanmsanws ypeJmuuBa-
Jack yEe no bcell ImHe pexW, 8 B 70-e roms aToT npoiecc yerammacs (pue.
5.7a) Jlum: B cTBOpE ML JIBIHK CpefHAA 3& BereTaIED MEHEDATHIANRA Ol
Ja pPaBHa REPKMHCKOM. B HeBereTalMOHHW! NepHON MMHepaiUSalMA BOIN nmpax-
THYECKM He MeHANack no pimke pexw (Tadm. 5.4, pme. 5,7 ¢).

L PHG“ETBEEEEE?;‘: a;pg.gggg mrigaunnnﬁ MHUHEDATN3anAR
Tunpoxummiecknlt pexuM  AMYI2DEM B S0HE WCNONB3OBAHEA CTOKA dopva-

pyeTcA NoL Bo3XeficTBHEM NMPUDOIHHX ¥ AHTDONOIGHHHX $aKTopoB; no Mepe yla-
JeHWA 0T 30HH (JOPMMDOBaHHA BJINAHRE MOCJIEIHHX YBeJMUnBaeTCA, & MepBHX
ymeHbliaeTcA, B CRASE C STUM LIA OLEHKN HEMEHINBOCTH CpemHero CesoHHOI'0
JHAUEHAA MWHEPAINSALMA BCMHTHBANACH CTATHCTEYECKAR MONENs BALA

lan U =flduy;dusElls),
rje LW - CpeliAd 34 Ce30H MUHEeDATNSANNA BOIH B HCclenyemoM cTBOPe;dl 4=~
kospPUIMENT MIBATHA CTOKA B ACCRENYEMOM CTBODE B TeKymewm naanﬂa:iL.-
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Puc. 5.7. Ceaan cpeuwef 3a mereraumonmny (a) u HeperetTammonnuft (o)
nepuoiu MHHE[)-'UIHHH.IIHH BOIH AMYyNADLA B CTROpAX: Kepkn (Xy), Hapung
(IB}, aran (X.), Kaunuxap (X4): .

1, 2, 3 « 80., 80 e /0= rr, cCooTBeTCTROHHO



T0 Xé A lIpeuecTBYNero cesonn: }_.uqr “pr;up ¢ Ce30HHOE 3HAYeHne MHHE-
paansalin B 30He (DOPMAPOBAHNA CTOKA,

Heonenopanca nepwox o 1959/60 no I979/80 r. Meromom mpocepBa-
HEA DOJYYeHH YDABHeHMA pPerpcccHM, CBAZWBAKIME CDEIHWE 38 Ce30H 3HAYe-
HRA MEHeDAMM3AlMK ¢ onpefesymiomumy daxtopame (radxn,5.5). ManpupcaeHHoCTE

MCXOJHON MHPODMAIMK MO3IBOJINJIA BIUINYNTE B ypaBHeHWe perpeccks He doJiee
IKBYyX NpPeJMKTOpOS,

PerpeccuoHHHll ananus mokasan, 4TO PO Beex HooJenyeMHX CTBOpAX B ne-
puox 1959/60-1979/80 rr. cpemnee cesoHHOe 3HAYeHHE MUHEDATM3ALM ONpe-
AeJAeTCA TIJIaBHHM 00pasoM H3BATHEM CTOKa, BKIAL NpeIrKTOpE, XapaxkTepid-
SyRuUero BRIWAHEEe MPUPOJMHOH MBMEHUYWEBEOCTH MUHEDANWSALMM, CYHeCcTBEHHO HNXE
B SHAYMM B Ber'eTaloHHWN Nepuox Jump B cTBOPE ¥ Kuun,YaTim, a B Hepe-
retTalmoHHHit B creope y r.Kepknm (radxn.5.5).

CormacHo mprHATOo# B CIyxOe TuIpOJOrHYecKNX NMDOTHO30B OlEHKE HANeR-
HOCTH ypasHeHN# DperpeccEs, OHN ABRIAKNTCA XOPOUMMH W YIOBIETBODMTEAELHHMA
mprR>0,7. CaemopaTensHo, IUIA BereTAlMOHHOT'O NepHONA MOFHO WCIONb3OBATDH
A pacueTa CpelHero sa Ce30H 3HAYeHNA MUlepasinsalld¥ Bce NoJy4YeHHHe
YDABHeHnA,

YpaBHEHNA DerpeccHl JUIA HeBereTALMOHHOID NEpHola, NOJMYYeHHHEe ¢ Koad-
duuMeHTOM KoppenAriMe meHbme 0,7 , MORHO NMDUMEHATH JMUE IAA OpeXBAPATENb-
HHX, cYI'y00 OpPMEeHTHPOBOYHUX pacyeTosn,

[lonyyeEEne ypaBHeHMA ODAMEHUMH NIA CLIEHKH M3MEHEHMA CpelHed ce-
SOHHO! MuHepamM3amEW B OacceiiHe ' AMyHADBM NON BIMAHMEM YBeJOMeHHA
ponosadopa ¥3 Hee, YTOOW CBECTH A0 MMHHMMyMa HIMAHME HA MHHEDAM3ALMD
NpEPOIHEX (AKTOpOB, CPABHMBAJMCH NEPHONH, OPUBENEHHHE K ONHHAKOBOMR
pomioctr (radn,5.6).

B xonme 50-x - Hagwane 60-X TONOB M3  AMyHADRM HSEMANOCH B BereTa-
UROHHHI NMepHON OO CTBOpA I'.Kepks B SABMCHEMOCTE OT BONHOCTH JeT or I5
B0 25§ BONHEX DecypcoB M NO cTBopa KmwiYaraw or 29 mo 52%.

CooTReTCTBEHHO MHHEDANMSAIMA DeYHofl BONN B BepXHEM CTBODE KoJeda-
Aack oT 365 MI/A B MHOTOBOIHNE Tomy Xo 405 MT/n1 B MaJOBOOHHE. B CTBO-
pe rmur,YaTin OHA COCTARNANA COOTBeTCTBeHHO 470-520 Mr/a. AMmmTYmA
cpemiell CesOHHOl MEAEpANM3ALME B BeTeTAUMOHHNI mepHon He mpesswana 30-
50 mr/a, a B HepereTamoHHER - II0 Mr/a. [0 AIMHe pexH MEHepATHSAIMA
YPeJMIMBAJIACE O CTBOpA y Kumi.UaT/H, & K CTBOPY ¥ KHmi,Ksuanmap ymens—
mAalach, 4WTO CEASAHO, BEPOATHEe BCETO, C TOYHOCTHD OLEHKM cpemuell ceson-
Hoft Mumepammsawm mo kpueuM L[ - {(Q)® ypasuemmam Il = {(() .

B nepwon I969/70-I1976/77 Ir. M3BATHE CTOKA H3 PeKH VBEAMYRIOCH K
cTBopy y r.Kepxm no 25-43 ¥ » pereraumonuuft nepmon um 30-53% B Hemere-
TarmMOHHEY; K CTBOPY ¥ Kumll.Kswimsap oHO Bospocsio Ao 54-88% B perera-
mMoHEE# nepmox ¥ g0 67-I04% B nnnarawuununnnﬂ 3TO NPHPENO K YBeAmye-
HHD MHHe DTS OUTHHA .
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Tatxma 5.5

ypamsenus perpecCHl, CBA3SLBANMME CPEelHHS CE30HHNE IHANEHEA
MEHEeDANHSAIDM BOGH ¢ faxTopamm, ee ONpeReAlmindl

T ACCOMOTHHE BRIAN

Pexa, CTBOD R . ODEIVKTODOB b w2/a YpaBHeuxe
. : : duy ; dus : ElUg 3
HosOph - anpedsb
Avymapssa, Kepsat 0,67 | 0,92 0,08 130 TUu = 0,2464 + 0,0003xuy + 2,562
Axynapss, Wibamx 0,59 ‘
Avynapes, YaTm 0,90 1,00 140 zu = 0,341d + 2,692
Axymapes, Kasnmap| 0,92 | 0,78 0,22 I30 Tu = 00,2524 + 0,0864 + 2,6I5
Kagsrpseras:, Taptee| 0,69 | 0,48 50 Tu= I70d + 270
w 0,65 | 0,42 170 zu = 0,2604d + 2,695
Mai - ORTAODE
Avynapsb#, Kepxa 0,86 0,99 0,0I 130 ZU = 0,5454 + 0,0005ZU, + 2,294
Avynmapss, ek 10,70 | 1,00 140 ru = 0,250d + 2,570
Avynapsa 98T/ 0,91 I,00 140 =u = 0,288d4 + 2,554
Amynapsd, Kauanxap| 0,94 0,97 0,03 130 ru = 0,3834d + 0,00I4Zu, + 2,011
Kedwpeuran, "eptre| 0,74 0,55 50 TU = 2104 + IS0
DEA
m e 0,e2 | 0,67 | 175 |gEU = 0,564d + 2,264
i

fipmecaasme. § - HomycTmMan moTpemsocTs ypamewus, pamsas 0,674Va'- S, rze O - cpemsee Kmampariaoe
OTEAOHEHWEe PemuuyH L1l ; S — omEGra 95%-HO#l 0GecnedYeHHOCTH pacdyeTa cpemHell cesoHHOR MEHEeDANHIAINE [0
Ao KpWEuM U = {(Q) . |



CpenHee MecAYHOe SHAYEHNEe MUHepalMsalu¥ BOIH
B 3aBMCIMOCTH OT YDOBHA HCNOJNB20BAHMA €8 CTOK4A M MPHTOKA
BOJH M3 230HH fOpMEPOBRAHNA

Tadmma 5.6

i F 2

CTeOD nepuox

OdecneyeHHOCTD

PacueTHull BEPETEHHGHHﬁEQ NpAUTO=
Ka,

. OdecnedeHHOCTD
HeBETeTAlMOHAOTO

mpEToXa, &

10

Y45

pG0

£ 75 }95

10

29

150 75

t95

1959/60~1964/65 | 365
1969/70-1976/77 (415

1959/60-1964/65(470
1969/70~1976/77| 510

1959/60-1964/65| 415
K KSWURAD | 1969 /70--1976/77) 520

I's HEPEH

KEWT  YaTIH

370
425

470
220

415

375
435

480
935

420

230

385
460

200
270

420

9530

520

405
oI0

o520
625

470

L BE0

600
705

645
790

505
200

610
730

650
769

525
735

650| 680
765| 790

655| 660
785 890

260 530

720
835

685
950

615

7801 845

(900

HamGonee cymecTBeHHO OHA BO3pOCJA B MANOBOIHNE T'ONN H B HEEHEM Te-
yeHHE peky (radn.S5.6). Ecom B pepxHem Tedemmm (r.Kepru) eMumiTyna cpen-
Helt 3a BereTalY MIHEDANMIAIIM B 3ABMCHMOCTH OT BONHOCTH JIET BO3poOCJaa
Bcero no 95 mr/m, To B HEmHeM (xmmn.Kssamxap) - mo 160 mr/x.

AHANOTHYHAA KADTHHA EadDIaeTcA B HeBeTeTALMOHHEYE mepHOn, & Tax=ze
B Gaccelinax pex KajwpHuran m Cypxaunapsd. JanHee Tadui.5.6 Iawr npef-
CTABJNEHWE O CPEIHEM 38 Ce30H H3MeHeHMN MHHepaniusalny. B oTHelnHHEe Me-
CAIlH ¥ CYTKM 3Ha4YeHWd MUHepaNnsalih MOTYT OHTE OGoJiee BHcok¥MB. Tax, B
cTBope y r.Kepkm 21 ampesa 1976 r. saf¥KCMDOBAHO 3HAUYEHDE MAHEpPAIN3a-

UMy, paBsoe 1440 mr/in.
frax, yBeipuyeHue BoI03a00pa B3

AMyIADEH COMPOBOXIANOCE DOCTOM
MUHEDATH3AIMY BO BpPEMEHH M Mo IUIMHe pexl, ODHAKO Apoliecc YBeIWYeHHA
MBHEpaTu3aly BHDAREH B 9TOM dacceilie 3HAYUTENRHO cnadee, 4Yem B Oaccefi-
He Cupmapbm [ 77 ] . CBAsaHo 8TO ¢ TeM, YTO BOSBDPATHHE BOMH OT OpOUE-

HUA momagapr B pyclo AMyNaped B CPABHMTENBEHO HECOJBUOM KOJMYEecTRe.

5.4. HsmeHeHWe MOHHOTO CoCTAaBA BOMH
nol BIMAHKMEM X03AHCTEeHHO! NeATeNBHOCTH

MoHHHYE cOCTEB OOJBLUMHCTEA BOXL Cyuld 3aKOHOMEDHO CBASAH ¢ oOmel »i-
Hepajinsauueil, NoaTOMy yEENMYEHNe MUHEDAIU3alMy BOOH  AMyLapby CONpo-
BOXIANOCE MSMEHEHHEeM ee MOHHOI'0 COCTABA,

BaKoHOMEPHOCTH M3MEHEHWA MOHHOI'0 COCTaBa PeYHHX BOXI NojA Bo3meftcT-
BlieM AHTpONOTEHHHX (aKTOpoB RCCAeNOBANNCE NPM MOMOUM ypaBHeHu{t perpec—
CEM, CRARHBALINX Kaxmul ns HMOHOB ¢ BMX cymmoii.

Jig aTOr0 MCMNOJbLSOBAHH IAHHHE CTalMOHApHHX HadmoneHnid YIKC sa xn-
Avynapen sa meppon I938~I975 rr.

MHYECKMM COCTABOM BOJH B dacceillHe
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CraTHCTHIECKHe XaDaKTePUCTHKE HOHHO, O COCTABA BOMM, MI/A

Tadmena 5.7

- PacgeTHuft| ﬁgﬁ;’: EIIastpesl-
Ka ) nepwox : MET . . = =
e ’GTZB P P on rg?nd p U 1 Cnif ] "/1«92‘ Hﬂ. v K I'!E-D-: 4 SD.{I 1 {;E
Bu:m’ TyTraya 1938-1975 168 2 I,00 0,82 0,66 0,88 0,64 0,91 0,91
« | 5I6 78,4 14,2 63,0 I12 160 87,4
G | I93 28,4 8,20 39,2 27,6 67,5 55,3
Kejwpreran, Yanap |I938-I975 | 214 2 | I,00 0,74 0,29 0,34 0,91 0,53 0,20
| £ | I55 29,6 | 4,I0 4,50 100 178 [ 390
Oy | 28,2 6,40 1,80 4,40 18,0 6,80 2,80
Kagepraprad,TapTra | 1950-1975 174 A 1,00 0,42 0,32 0,21 0,14 0,47 0,31
T 320 50,1 10,7 18,8 141 57,9 20,2
O | 222 12,8 6,10 17,7 39.2 33,7 17,0
Cypxaunapss, kouxos | 1938-1959 53 ) 1,00 0,96 0,83 0,50 0,96 0,88 0,54
M, Enanosa < 325 oD 12,8 12,4 172 61,7 6,40
G| 94,4 15,6 5,60 T 20 49,8 24,9 2,50
To xe I1960-1975 114 ? 1,00 0,94 0,88 0,34 0,91 0,90 | 0,68
| 334 60,9 | 13,2 I1,3 162 76,4 | 8,50
G | I04 17,2 7,70 8,60 45,3 35,7 6,00
|
|
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To xe

Avyrapss, Kepxs

To xe

Auunaphq;ﬂnhqnx

[ 1938-1959

1960-1975

1938-1959

1960-1975

I938-1959

1960-1975

104

67

I46

147

IBI

Bl © Hicl Q8§
N H

Q8B BRI O
L] 2 H

éiiild

1,00
544
174

I,00
954
<218

1,00
S04
173

1,00
598
214

1,00
504
I68

I,00
633
210

0,65
100
82,0

0,81
143
34,6

0,85
64,1
16,4

0,51
69,5
22,6

0,77
69,0
<0,0

0,54
71,7
27.4

0,54
20,3
9,80

0,66
49,9
15,2

0,67
13,9
6,50

0,28
21,1
12,2

0,74
12,9
6,90
0,49
22,5
I1,8

[ 0,29
42,2
40,0

0,44
76,0
78,1

0,94
78,0
42,7

0,76
89,5
27,8

0,89
71,2
39,9

0,86
29,1
55,8

lpononxenwme Tadn.5.7

0,65
188
61,4

0,74
194
34,9

0,11
I35
77.8

0,37
118
33,5

0,95
137
37,1

0,57
130
36,4

0,86
192
83,8

0,91
426
112

0,9l
132
47,3

0,69
I69
By

0,94
124
45,8

0,86
186
82,7

0,38
21,5
12,7

0,33
64,2
33,2

0,54
2,1
59,8

0,80
114
69,0

0,94
89,6
52,3
0,86

121
57,5



Opononxerne Tadn.5.7

i i

Kome- |[apa-
PacyeTHuil L. . 3
Pexka, CTBOp e prox aoCT |merp s | Ca* M?.E* NE +K¥| HCOS | SO Ce
npoo

Muymepss, Seraw | I938-T959 | 282 | = [1,00 |066 [0,54 (084 | 052 |08 | 0,94
F |503 71,6 | 13,8 | 67,4 | 141 | I24 84,7

G | I59 25,2 | 6,9 | 36,6 | 358 | 44,4 50,6

To xe 1960-1975 140 | » |1,00 o087 |07/ 0,94 | 0,64 | 0,94 0,9

| T 641 74,5 | 23,0 | I0I 124 I79 I34

Or | 196 78 | 9,60| 46,6 | 27,4 | 8,9 60,7

Amynapss, Kswurzap I1538-I959 18 2z 1,00 0,77 0,63 | 0,92 0,34 0,90 0,90
x | 521 65,2 | I9,6| 69,7 | 139 137 88,8
05 [129 14,4 | 5,10| 28,2 | 32,4 | 35,5 39,8
To xe 1960-1975 71 2 |I1,00 | 0,95 | 0,9%]| 0, | 0,70 | 0,95 0,87
x | 716 83,3 27,01 I09 130 227 138
O, | 468 67,9 | 30,3 53,0 | 28,3 | 252 75,8

llprueganme, 2 - KosfPHIMEeRT napHo#t KOPPEJALME MOHA ¢ CYMMOR BOHOB; I — CpelHee SHAYEHHe CONEPXARES
IaHHOro HOHA; O, - CpellHee KBAJpPATHYHOE OTKJIOHEHWe COJEePXAHMA IAHHOI'O WOHA.




YpaeReHHA perpeccWs, CRASHBAKINAE KOHUEHTDALMD OTIeNbHHX
BOHOB ¢ HX cymmolt

Tadnana 5.8

PacuerHuit }
Pexa, cTBOD f 1e puoj ‘E o3 M;r E A
Baxuw, Tyrraya 1938-1975 |(Ca = 0,I20Zu+ 16,3 Mg = 0,028Zu~- 0,25 |[Na+K = 0,I78ZuU - 28,8
Haejuprerran, Ymnap | I938-I975 |[Ca = 0,I66ZuW+ 3,8
gﬁ?ﬁﬁﬁ’ °. 1938-1959 |Ca = 0,I59EU+ 3,8 Mg = 0,049%u -3,2
To xe 1960-1975 |Ca = 0,IS6ZUL+ 8,1 Mg = 0,065ZU - 8,6
g.ﬂﬂﬂnﬂphﬂ.
Ty 38D 1938-1959 |Ca = 0,306ZUL+ 47,2
To ze I960-I975 |Ga = 0,I29Zu+ 19,8 | Mg = 0,046% U+ 6,1
Avynapes, - Kepka I938-1959 [Ca = 0,0BIZU+ 23,3 | Mg = 0,0262u+ I,3 Na*K = 0,2322u - 39,2
To Ee I1960-1975 Nao+ W = 0,206Zu - 33,8
Avynappa, JibaRR I938-1959 |Ca = 0,082%EU+ 22,8 | Mg = 0,030ZU~ 2,4 Na+K = 0,2I02u- 34,9
To xe I1S60-1975 Na*K = 0,227=Zu-~ 44,7
Avynapea, Yariu I1938-1959 (ga = 0,I04Zu+ I9,0 No+K = 0,194=u~ 30,2
To xze I1960-I975 |Ca = 0,079=uU+ 23,9 Mg = 0,038ZU- 1,6 No+K = 0,224>u- 42,9
AMyZapBA | '
Kanimxap 1938-1959 |(Ga = 0,0932u+ 16,5 Mg = 0,027ZU+ 5,6 Ne *K = 0,2I7Z2U-~ 43,4
To =e 1960-1975 | Ca = 0,I38ZU- I5,4| Mg = 0,062%U~ 17,6 | Na *K = 0,089ZU+ 45,0




lponoaxnanue Tada.5.8

-————-——l—!-_ _——-———-———1 e =
: PacueTHult E
Pexa, CTBOp | . : |
nepuon & e "

Baxu, Tyrrayx l 1938-1975 | HCO, = 0,092%u+ 64,9 $0,= 0,318xu- 4,2 ¢ = 0,26IZUL- 47,4
Kajupsuran, umap I938-I975 HGCO, = 0,088ZU+ 91,3
Cypxasnapb, .
KOJIX03 m?:.ﬁnaﬂona 1938-1959 | HGO, = 0,504%1+ 8,7 |S04= 0,231ZU~- I4,I

To xe 1960-1975 | HGO, = 0,3975U+ 29,8/$0,= 0,310Zu~- 27,2 .| ¢ = 0,039ZUL- 4,6
w* 1938-1959 | HGO, = 0,231%u+ 62,6|S0,= 0,414Z1- 33,5

To xe 1960-1975 | HGO, = 0,I20%U+ 79,7|804= 0,4695u~ 21,5
AMynaped Kepxkr | I938-I959 §0,= 0,248ZU+ 6,3 ce = 0,323zu- 70,7

To xe 1960-1975 §0.= 0,20IZu+ 49,0 ce = 0,2582u-40,1
Avynapea, Wimsumk| 1938-1959 $0,= 0,255Zu- 4,1 GE = 0,292ZU- 57,8

To ze I1960-1975 s0,= 0,3372uU- 27,6 G = 0,236=uU- 29,0
m::apu, Qatou | 1938-1959 $0,= 0,244%u+ 1,9 ce = 0,300ZU~- 66,3

To xe I1960-1975 | HCOy = 0,088ZlL+ 67,7/50,= 0,282Zu~ I,4 Ge = 0,295ZU- 54,9
AMynepeA
Kswimrap J1938-1959 sO0,= 0,268Zu- 2,8 c¢ = 0,300Zu- 67,3

To =e 1960-1975| HGO, = 0,0435U+ 99,7M804= 0,511Zu-139,1 ¢t = 0,I41Zu+ 37,1
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Mo anasorss o Gaccefiom  Cupaapsk [ '}4’?!:-,'?'?} OHNA ODHHATA PHOoTe.
38 0 CTaTRCTHYeCKOR omHOPOMHOCTR PANA pacdaonenyt sa cymsol! HOHOB » «
OTHeABHHME KOMIOHEHTAMW B S0He (POPMMPOBAHMA CTOKA W HEOJHODONHOCTE -

B 30HE ero WenoAL30BAMMA, B cRAsM ¢ STHM B NEpPBOM CJAYYAE YDABHEHHA per
peccun nomyyems mus Boero panma (1938-1975 rr.). Bo BropoM cayvae pax
YCAOBHO pasonT ma mpe mucopkm (I938-I1959 rr, m I96C-1975 rr,), oramus.
KUMECA [0 MHTEHCHBHOCTH MCIOABIOBAHWA PEYHOTO CTOKA. PaBAWYEAS YacToyy
0Tdopa npod B BHOpaHHHE DepHONN He NOSBOJMAA NOCTHIHYTH ONMHAKOBOIO 1y
TECTRHECKOI0 0C0OCHOBAHMA NOAYYeHHHX ypasHeHWA QAKTHIECKHEMH NAHHHME, ;.
X€ B [pefiejiax oOHOIO CTBOPA& W Nepuola IIA PASHHX KOMIOOHEHT BCNOIbLI0BA-
JIOCH HEOMHAROBOE YECAO CAY4YaeB BBHIY OTCYTCTBHA NAHHHX M0 HEKOTOpLM
MOHAM (Yaue BCEro HATDMA M KANNA).

I'pabuvgeckuit axanns NOKAZAJA, YTD B HAGMNNEHHOM IHANAIOHE BABMCHMOCTE
OTHENBEHHX KOMIOHEHT 0T WX cymMMH JnHeHu,

B 1adn.5.7 mpuBemeHH cTaTMcTHYECKHE XADAKTEDHCTHKM MOHHOITO COCTABS
BOIH B OGaccelfie  Amymapey, a B 7a0n,5.8 - ypABHEHNA DerpeccHM, CBA3N-
BaAKUMe KOHIEHTDAIMD OTIEJNBHHX MOHOB ¢ MX cymmoff.

PocT odueit myHepanmsaimm Bo Bcex YacTAX Gacceltna AMYIADBR CcONpo-
BOXIAeTCA YBeNUYEHNEM CONEDRAHMA OTHENBHHEX MOHOB, ONHAKO WHTEHCHBHOCTH
WX mpupocTa pasimuHa (pEc.5.8).

Tax, comepmaume MOHOB Kalbld, rsgpoxapioHaTa B cyasbara  CypxaH-

AapeR BOo3IpacTaeTr CHCTpee, 9eM B JPYTHX 9ACTAX Oacceftna AMynapss. 0d-
PaTHad KapTHEA HaQJXJaeTCA ¢ HMOHAME XJNOpDa W HATDHA ¢ KAIHEM,

YpaBHeHWA perpeccmr, NOJYYeHHHe IDE ¥ 3 0,6, HCHOIB30BAHH A pac-
qeTa HanOoJee BEPOATHOI'0 BECOBOT0 3IHAYOHHA OCHOBHEX MOHOB HA PABHHX
pranax Bojoxo3alficTBeHHOro cTpoRTesseTBa (TAdn.S5.9).

Ope 2 < 0,6 A XapakTEeDHCTAKM MOHHOTO COCTABA BOJIH HCHONLIOBAHM Cpel-
HHE 3HAYEHMA KOHUEHTDAIME OTIENBHHX HOHOB, CHATHE C rpajmkop Ha pmc.
5.8.

Brnsume aBTPOMOreHHUX (PAKTOPOR HA MORHHE 0OCTAD BOXN Oymet conaee
HADJIAHEM, €CJH KOHUSHTDAIMD HeCJeXyeMuHX HOHOB B 90HEe MCNOJNB30BAHKA
CTORA HOPMNPOBATE M0 CONEPEAHND COOTBETCTBYDUMX WOHOB (sa pacuersue
OepEON) B eCTECTBEHHHX YCAOBMAX.

Orcyrcrese HadmoneRsd aa YmMEgeciuu COCTABOM BONN B WCCHOIyeMHX
CTBOpAX B NEPEOL, OpeJMeCTEBYUUME WHTEeHCHEHOMY BOXOX0SARCTEEHHOMY CTPO~
BTENLCTBY, NOOYHMIO B KadecTBe BHOERta GCTECTBEHROIO I'NIPOXHMEYECKO-

T'0 peiMa yCAOBHO UPRHATL CONEPRAHNE OTIGNEHMXY WOHOB 3 Boze p.Baxm
(rmmx. TyTrayx) . -

Ananms Tacxa, 5.I0, ® xoropoft npBememy
JepxaHEA WOHOB, NOKESHBAET cJejynmes.

HE B Oacceflie AMyZIaphs® He CTONS SHAYNTENEHO, RaK B Gacoefme Cup-
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Tadnuua 5.9

JoHHNE COCTEB BOMN Ha PASHHX YPORMAX BOLOXO3AUCTBEHHOIO
CTPOMTENLCTBA, MI/J

‘PEEHETHHE§ ; E | | z}.
Pera, ¢TBOD nepuon S o ,L M;n- I H*[ Be0; I <0, ] e
BereTanmoHHHK NePAOT

Baxm, TyTEAY. 1938-1959 360 | 99 10 35 [IOO II0 | 46
To xe 1960-1975| 360 | 59 I0 35 |I0O 110 | 46

Anynapsd,Keprm |I938-1969(387 | 53 | IO | 45 (I35) | 97 | 47
To =e 1960-I975| 409 | (58) |(I3) | 48 |[(99) | I29 | 62

Avyzapea, Mneumk | 1938-I959| 395 | 58 9 | 45 (I37) g3 | 53
To xe 1960-1975| 425 | (BI) | (I4) od {IDG} II9 | 74

Avynapsa, Yamm | I1938-1959 426 | 62 |[(I3) | 50 (I40) | 103 | S8
To xe 1960=-I575 494 | 63 I7 69 |112 140 | 93
TADEA

Hhiuﬁap’ 1938-1959 483 | 6I | I9 | 6I (139 | I26 | 77
To xe 1960~-1975 52I | 56 IS5 9I |I22 127 |II0

HeBereTalMOHHEA DepHOX
Baxm, TyTRAyX 1938-1959 68 98, Ig| 92| 128 | 213 130
To =e I1960-1975 72 I02| 20| IOO { I32 | 226 |I40

Auynapes, Kepkr | I1938-1959 63 74| I7 | I07 |(I35)] I63 |I34
To xe I980-1979 629 (77) (24)| 99 |(I24)| I79 (126

Avynapes Wequr | 1938-1959 62 g2| I7 | IOO [(I37)| I60 {130
To xe I1960-1973 71 (83) (26)| II9 |(I32)| 2I5 |I4I

Awymapea, Yatiw | I1938-1959 6 83| (22)| 90 {(I40)| I53 |[I20

To xe 1960-197§ 7094 80| 25| II6 | I30 | 199 [I55
B
%ﬂ 1960-1979 6 78| 24 | 106 | 129 | 208 133
—_—— = e
Tadunuua 5.I0

MaMeHeHZe MOHHOTO COCTABA BOIH HA
CTBEHHOTO CTPOHTENLCTEE OTHOCHT

YPOBHAX BOJNOXO3A k-
0 8CTECTBEeHHOI'O COCTOAHKUA

I,35

0,88

Baxm, TyTraya
:PacyeTHuft :
Craop :&E:plﬂ,ﬂ :
BereTAUMOHHHA NepHOX
Kepra 1938-1959 0,9 , I;00 I,28
IIEIIEU-IB'FE |{J.% 1,30 ’
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[lponosnxenne tadx. S5.I0

\ Pacveriud | | W o = il ;
CTBOD ; J[up{m ; Co™ HE;E* Na+K"| HCOs | S04 JCE
xsamx | 1936-1950 | 0,88 | 0,90 | 1,28 | 1,37 | 0,84 | I,I5
I1%60-1975 | 1,03 | 1,40 | I,54 | I,08 | I,08 I,61
Yarau 1938-1959 | 1,05 1,30 | 1,43 | I,40 | 0,94 | I,26
I960-1975 | 1,07 {( 1,70 | 1,97 | 1,12 | I,27 | 2,02
Kawnmeap |I938-1959 | 1,08 | I,90 | I,74| 1,39 ) I,I14 | 1,67
1960-1975 | 0,95| 1,50 | 2,60 I,22 | I,I5 | 2,39
Hepereramuorauit nepuox
Keprs |193¢-1959 | 0,76 | 0,90 ; I,I16 ; I,05 | 0,76 1,03
I%0-1975 | 0,75 | I,20 | 0,99 0,94 | 0,79 | 0,90
Wrsqux 1938-1959 | 0,84 0,90 | 1,09 I,07 | 0,75 | I,00
1960-1976 | o081 | I,30 | I,09| I,00| 0,95 | I,00
YaTau 1938-1959 | 0,85| 1,16 | 0,98 | I,09| 0,72 0,92
1960-1975 (0,8 | 1,25 |1,I6| 0,98 | 0,88 | I,II
Kawnmxap |I938-1959
I960-19?5 | 0,76 | I,20 | I,06| 0,98 | 0,92 | 0,95

nape# [77] . BuecTe ¢ TeM B 0da cezoma HaluonaeTcsa yBeJEYeHEe KOHIeH-

TDAallin BOHOB MArHIA, HATPMA B Kauud, HauGosee MHTEHCHEHO OHO oponc-
XOLMT Ha BTOPOM 3Tallé BOJOXOSAMCTBEHHOI'0 CTDOMTENBCTEA, Conmepmaume
HOH& XJIOpa BO3PACTAET BO BPEMEHM M N0 JUMAEe DeKE B BereTaImOHHND
neproll. B HeBereTAmAOHHNE €I'0 COLSpEAHWE NDARTHYECKH He MEHAETCA.
AHANOIMYHAA KAPTHHA HAOUDN3eTCA ¢ HOROM Ir'afporapdonara, B mereranmm
ero KOHUeHTPalld yBeJNIWBAeTCA N0 IpHe pexd, OmHAKO Ha BTOPOM BT&-
ne BONOXOSANCTBEHHOI'0 CTPOMTENBCTBA TEMMM OpRpocTa yMeHmmarTCes. B Re-
BereTalMoHHNA nepHol colepRAHEEe HOHA THIDOKApPOOHATA Ha MEpBOM STANE
HECKOJBKRO YPEINYRBAETCA MO JIWHe DeKd, a Ha BTOPOM - yMEHBHAGTCA B
Kepri ®m OparTHYecKd NOCTOAHHO HAXE N0 TeYeHHD,

B cpemieM Mexny ZBYMA pacYeTHHME yposmmMm (I938-I959 rr. m I960-
1975 rr.) B BereTauMoHHM! MEPHOX CoNepxaHHe TrHIPOKAPSOHATHOrO BOHA
yMEHBMAIOCH B CTBOPe y I'.Kepkm ma 27%, a B cTeope y xumr.Yarsu - wa
20%. B Bepxiem CTBODE MEHEE BCET0 MIMEHEAOCE (yBexwumnocs ra 7%)
CONepXAHEe HWOHOB HATDHA B Kamms,

Conepxanme ocramsHuX (B3 paccMarprsaemux) ROHOB YBENWYRNOCH HA
30% ® Coree. B HeBereTANIONRHY NEPHORX B Bepxnew CTBOP® Hec-

ROIBKO YMEHBUMIOCH CONEPEAHNe MOHOB HATDHA, KANUg, IENpOXapdoEATE ¥



wiopa (88 7-8%), a B wmxwem - rampima (ma 4%). Komuenrpauua ocTa€b-
REX RMOHOB YBEJMYBMACE,

B creope ¥y r. Kepre conepxanwe CYARPATHOTO HOHA, A TAKEEe KAlk-
IBEA B MATHWA yBENWYWIOCH COOTBeTCTBEHHO Ha 4, 4I m I0%. B creope ¥
gEmn, YATAR KOHUEHTDANMA MATHEA, HaTpnA ¢ Kanuem, IROpoxapdoHaTa, CYJAb-
daTa B X10pa BOSpOCKa COOTBeTCTREHHO Ha I4, 29, 8, 30 » 28%.

MocKOJIBKY KOENEHTPALMA OTHENEHHX NOHOB MEHAETCA © pasnpgHoll cTe-
OeHBN BETCHCHBEOCTH, 3T0 ODEBONHET K M3MeHEHWD HX cooTHomerus (radi.
5.10).

B mererTammoEEu# nmepwox » Bomax p.Baxm B KaTrouHOR Tpynne npeodaa-
meeT Kawubilit, a B aEnmoHHoff -~ cyasdar. B 30He ¢ HapymeHHEM I'HIDOXHANI-
9YEeCKIM DEXAMOM Ha NepBOM sTane BONOX03ANCTBEHHOTO CTDOMTEJBCTBA MOH
RalsOiA OpojoxaeT mpeoCnamars. OnHaxo cymMapHOe cojflepEaHEe HATDHA,
Kaldfd B MATHHA CPABHAJNOChE C KOHIeHTpauwe# KanbiMA, & B OTHENLHHX CTBO-
pax OpeBHCHIO ee, KOHUEHTDALEA IMIPOKaDOOHATHOIO MOHA MDEBHCHIA CO-
IepxaHfe CYARPATHOrO, BEDOATHO, 3a cyYeT naum=ckoft pomu. Mom Xaopa
EMeeT OONYMHeHHOe 3HAYeHEe,

Ha BTOpOM STame B KATHOHEOR Ipymme NPOJONEEeT MpeoGJANATH KANBIEA,
HO CyMM3 HATDMA,RANdA B MATHHA yE€ CYLECTBEHHO NpPeBHIAeT CONe[EAHEE
KANBIHA.

B ammoHHOR rpynme Ha STOM STane yxe mpeodianapT cyanbars, & CyM=
M2 CymEaTOB ® XNOpA CYMECTEEHHO MPeBENAaeT KOHNEHTPANED TEIpoKapdo-
HATHOI'O HOHA,

B meBereramuoHmuft mepEox B Bojax Baxma B KaTeoHHOR rpynme Badmp-

RaeTCA HEROTOPOE DABHOBECHE MeXIy HOHAME KANBIMA B HATDEA C KalmeM;
MarEmil 3aEEMBeT OONYMHEeRHoe DoJaoxeEme (racxn.5.I0).

B 30He HCHDONB3IOBAENA CTOKA DABHOBECHE MEXIy KANBIMEM B HATDEEM,
EAINeM HApymaeTCAd B CTOPOEY BOSPACTAHEA DOCAENHEX; CONEDEXAHNE MATHHEA
0CTaETCA MOMYPHEHHMM,

B ammouno® rpyone B pofax Baxma mopeodnafseTr #oH cyandara. B some
ECOONBL30BAHEA CTORA KOHOERTPANEA cyAefaTHOr0 HOHA HECKOABKD yMEHLEmA-
eTCH, yBeJEUEBAETCA CONEDXAHEe XA0pa; STE HOHH JomEEWpyOT (Tacda.5.I0).

B cpemmem Mexny NEYMA PACHYETHHME YPOBHAME NOJA TOKCHEYHHX HOHOB
(cyxspara, xmopa, BaTpmA, KaIBA, MarHES) B cTBopax Keprm, Wisusk »
Yarxu Bospocaa P BererammoERN® nepmox Ea 10, II ® I2%, a B meserera-
[OEEN® - Ha I,5 m 7%.

OraocETeAsHOE CONEPEAHEE TORCHIHHX HOHOB E& KAXNOM yPOBHe BOXO-
X0SARCTREHHOIO CTPONTEARCTEA YBENNYEBAETCA OO NLIFHE DeKH,

Tag, HEa BTOpOM 8Tame BOXOXOSARCTBEEHOTO CTPOETENLCTBA B BeleTAIED
OHO Bospocao ¢ 62% B creope Kepxr no 662 B cTeope Kswiuzap; B mese-
reranuoEEufl mepEO) NPEPOCT ORASAACA CYWECTBEHRO HExe - ¢ 68 mo 69%,

SameTEM, YTO OpONecC MeTAMOPJESAIINN NOHHOI'O COCTABA BONH  AMy-
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Hapb¥ NpOMCXONET MeHee PHTeHCHBHO, 4ueM B Oaccefltne Cupnapsm [77],
B mepcmexTnBe aToT Mpomecc JDJEEH YCRIMRTHCA.

9.5, Conerolt cTOK

Conesolt cTOK pexm - 370 KOMEIECTBO coseft, BHHOCHMOE C TEDPETODAE
Gacceflna B TeuemMe onpemeseHHoro oTpeska BpeMers (TON, CE3OH, Mecsn
B T.A.).

R=Eu q T, (5.1)

T’neR — coneBoit CTOK pexm B HccJeIyeMmoM cTBOpe 38 MecAl;Z U - cpel-
HAA MecAYHas MUHeDalWsalmd BojK, DoJydeHHas No KpmBEM LU = f(Q) ¢ yye-
TOM (a3 pexmva ¥ BOmHOCTH pek; () - cpemmmfi Mecaunuit pacxol BomH; T -
YHCAO CEeKYENL B MecAre.

Cozemoit cToR 3a Gonee IimTenpHHe NepEojH BpemMeHE (cesoH, rox)
OOIy49eH CYMMMPDOBAHHEM er'0 MecAYHHX BeJIRTHH,

Ws ypasrenmwsa (5.2) caemyeT, 9TO MOrpemEOCTE OLEHKH COJNEEOTO CTO-
Ea omopellefifeTCA TOYHOCTRED pacdeTa ero =mgxofll fasy B MEHepammsaimm,

Hecnemopanusa, npopeneHHue B Gaccefine Cupnepsw [ 77 ] ,norasan:,
9T0 OpPE pacHeTé COJeBOr'0 CTOKA 53 Ce30H B CoJee MUHEeDANHSAEA [0
KpHBHM 2 U= f(Q) oLeHABAETCA C NOOYCTAMO# TOYHOCTED.

Cosepo#f cTok pexm dopMmpyeTcsa B mpolecce KOHTEKTHDOBAHRA BOIHEHX
Macc ¢ mojcTajiaKme# MOBEpXHOCTED BoxocGopa. IloaToMy aHAIMS BeauymH
ero B 30He (OPMMDOBAHNA ¥ HCOOJELS0BAHMA, & TAKEe N3MEHEHES ero B0 Bpe-
MEHEH NOSBOJAET CYIHTE O HANDARIEHHOCTR OpoNecca coJeodMeHa Pexa ¢
OKpyxamme#t TeppETopmelt,

C Tem d9TOOH CBeCTH X0 MWHMMyMA CHIydajiiie MOTDENHOCTHE pacyeTos
XHJKOTO CTOKA M MHHEDAIM3AUMA ¥ BHABATH OCHOBHHE BSaKOHOMEDHOCTH dop-
MEDOBAHKA CONEBOT0 CTOKA M ero TpaHcdopualms Ha opomaemoff TeppETO-
DR, DPSCCMATDMBANECH €ro OCPeJHeHHHe [0 MATANeTHAM SHaveHus (Tadi.

5.11I).

llpurox cosell W3 30HH POPMUDOBAHUA MONYYEH CYMMPDOBAHEEM COJEBOTO
croka per [larmx, Baxm ¥ KafmpeEraH.

B CGaccefise p.lldHIX TEIpOXMMEYECKEe HACJNIEREA HavaTH jums ® 1970 T.
Omiako 8TE KODOTKHEe HAGKNEHHA NOKASHBADT, YTO CPENEAR CEeSOHHAS Mi-
Hepaymsangd p. [lAHOX KojeGneTCA M3 T'ofla B IO B HeOONBMNEX Opesensax
(radn.5.2, 5.3). 3ro nosPONAET HOMONBIOBATE MR pacYeTa cpemEero sa

OATH JAET COJEeBOro CTOKA DeKH SHAYECHNE MWHEDAIWSAIEN, OCpeIHENHOE Sa
Bechk nmeprolX Hadimpexm@t B 1970-1976 rr.

Conesolt cTox AMyZaphbe B CTBOPS ¥y r.Kepxm cymecrsemmo
y9TeHHuft OpETOK coxelt s 30HM Qopmwpomamms (radx,5,I2).
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Comepolt cTOK, MIH., T

Tadamna 5,11

———

PacueTHHH IpMTox o . .
O M il M
Ys b Yo bt Ys } BU Ys : Ys Ys 2 Yo
Hoaope—anpens
1940/41-1944/45 12,89710,15 |4,41 | 7,45 8,04
1945/46-1949/50 (2,80 |0,I2 |4,28 | 7,20 6,93
1950/51-1954/55 | 2,91 (0,13 [4,37 | 7,41 |I1I,03 7,06
1955/56-1959/60 (2,83 | 0,14 |4,20 | 7,17 |10,44[ 8,82 | 6,17
1960/61-1964/65 | 2,59 |0,12 (3,85 | 6,56 | 9,79| 8,03 | 5,14 | 4,68
1965/66-1969/70 | 2,71 | 0,14 |4,1I | 6,96 |I0,45| 8,38 | 5,32 | 4,35
1970/71-1974/75 | 2,55 |0,20 |3,62 | 6,37 |9,5I | 4,97 | 3,86 | 2,43
Mait-oKTaopE
1940/41-1944/45 6,44 | 0,36 8,64 | 15,44 18,27
1945/46-1949/50 |5,81 (0,32 |7,80 | I3,94 12,83
1950/51-1954/55 |6,00 |0,39 |7,85 | I4,24|18,6] 14,53
1955/56-1959/60 {(6,I9 |0,36 (8,00 | I4,55/18,09| 16,76| 13,87
1960/6I-1964/65 -|5,24 (0,3I |7,08 | I2,63|16,I0 15,82/ II,6I | I0,64
1965/66-1969/70 | 5,93 | 0,37 |8,60 | I4,90/19,48 16,25 15,26 12,53
1970/71-1974/75 |5,49 {0,29 |7,0I | I2,79|17,93| I2,88; II,74] 8,03
yMevaHKe. 3peck m B Tadm. 5.I2 Yy - Bam, Tytkaya; b2 -
Kefuprerad, Wmap; Y3 - Mmamx, Hox. Maaox; Yy - Avynapss,
Kepxe; Yr - Avynepss, Wapok; U¢ - Avynapea, Yamm; Uy -
Aynapea, Kswnmmap; Y[ | - yuremmuit mprTOK conelt W3 30HH fopuu-
it it o
Tadneuna 5,12
MameHerne CONEBOTO CTOKA 0O NIMHe Dex:, %
PacwerTuuit
nepuoxn

1950/51~-1954/55
1956/56-1959/60
1960/6I-1964/65
1965/66-1969/70
I1970/71-1974/75



OTO CRNSAHO C JBYMR 06CTOATENsOTRAMH. Bo-NepEMX, 9ACTh cofefl K CTBO-
DY ¥ r. Kepkn mpmsocwres ms daccefimon pex Kyrmysmapsd, Cypxamiepes
4 lepadamnapsa. Bo-propux, BomHwe NOTORE pex, MpoTexas Mo paBiERHOM
TePPATOPHM, OCOIANANTCA COLAME, AHANOTHYRAA KADTRHA HaOJOIAETCA B
Oacceflne Cupnapsn B npefiexax Oeprasckoft JOJNHH (771,

Or cTeopa r. Kepxy BHE3 Mo TeweHmO DEKW CONEBON CTOXK yMEHLmAET-
CA KAK B BereTarmousuil, TaX ¥ B HeBereTAIMORHHR DepWOIH. ITMM Oaccelf:

AMyInapen cymecTReHro oTmyaercs ot Oacceftna Cupnapsm, B Openejax

KOTOPOro coiienoft cTox yousaer jums B ycree [77] .

JMeHBleHNe CcOoNeroro CTOKA Mo LIMHE PeKH MpOorpeccEpyeT BO EBPEMEHR,
0 Mepe yBeauueHNs MILATHA CcTOKa M3 pexd. Ecam B Havare 60-x ronos
B NepHON BeTeTalmy X0 CTEOpa, SeMUKADmero 30HY Ecmoab3oBamda (Kawin-
Xap), NOXOMWIO OKOXO G6% coNeporo CTOKA peKs B CTBODPE ¥y I., Keprm,
T™ B Havane 70-x mnmy 45% (radn.5.I2). OcofeHHO EHTEHCPBHO STOT Opo-
necc RMIET B HePereTAUROHHHR nepmnox.

B 70-e romi mo Hmmsero crsopa (Kswimeap) NOXOINT JHNE YETBEDPTH
CONeBOr0 CTOKA, MPOXONSUEro Yepes CTBOP ¥ I. Kepru,

Pesrkoe ymeHmmeHKEe coOJeBOr0 cToKa AMyZapbE BO BDEMEHR B 0O JLUHHE
PeKl CBASAHO C pacCeMBaHNeM ¢ CTOKA N0 TEPPATOPEE B CPaBHMTEABHO He-

COBIIM y4dacTheM BO3BPDATHEX BOI B CTOKe pEKE B cDelHEM B HHXHEM ee Te-
QebEni,

BHBOIH

I. NpemeHexMuil nmpEem nepexosa oT ENMARYHNX E3MepeHul XEMRYECKO-
I'0 COCTABE BOMH K CPeIMAM MeCAYHHM B CPENHMM CE30HHHM 3HAYCHHAM ME-
RepaiR3alMy NOSBOARA MCCAENOBATH COMOCTABMMHEe (BO BpeMeHM ¥ 0O LAKHS
PeKE) X8paxTePHCTEKA I'aPOXAMEYECKOr0 DeXEMA.

2. KoppeasumoHHNR aHAUM3 ESMEHYHBOCTH CPefNHEX CESOHHNX SHavYeHmf
MEHEDATHIAINE NORASAN, YTQ B SOHe {ODMEDOBARES CTOKA I'MAPOXEMEYECK:l
pexmm pex OacceilHa AMynapsd P SHawdTeNbHOf Mepe onpelenmeTcsa BOINHM.
B S0He MCOOXNLIOBAHEA CTOKA NOX BOSXEHACTBEEM SRTPONOIeHHNX JAKTODOB
OH B SHAYNTANbHOR cTeneHE TDAHCHODMEDYETCH,

3. B ravecTse MHTEIDANRHOIO NOKASATANN BOXOX0SANCTBEEHOTO cTpoR-
TEABCTEA NPELIOXeH ROSQIRLNEHT WILATEA CTOKA, XapaxTepESyrmEd COOTHO-
weHWe P Pexe TPAMSHTHLX R BOSBDATHHX BOX.

4. lonyversse YPSEHGHRA DETDPECCER, CRASHBaImme CpeINHeceSOHRyD M-
HEDATHSALED C ONpeXeNSKUEME e QAKTODAMM, ECMOABSOBAHH NAS OUSEKN BO-
MeHeHNA IEIPOXMMANECKOTO DEXNMA DeXN B COBDEMOHNEMX YCNOBESX X JUIA OpOr
HO%a BHa CuMESfUyD OepchnexTAEy,

5. Conocrasnesie MEHeDAIMIAINER 2Rewsof Bomy Ea PASHNX yPOBESX BO-
ROX03ARCTBEHHOIO CTPORTEXLETBA, HO UPE PABNOR BONHOCTE NOSBOARNOD Bi-
ABATL OCHOBHNG SAROHOMCPROCTE NSMOHEHER IEAPOXEMERECEOTO pexEMS pek



pOR BIRSHECM AHTDONOTI'eHHHX PAKTODPOB, MCKJALNAS NDM STOM BIMAHEE NDEPOA-
HEX.

6. BOROXOSANCTBEHHO® CTDOMTENLCTBO B daccefiie  AMynaphy, Hampas-
ACHHO® HA NOBHUEHEE BONCOJECHeYeHHOCTH Oonowaemod TeppETOpHA M yaydme-
HEE €€ MEJMODATHBHOIO COCTOAHMA, BW3BAJO NOBNUEHME MMHEDAAW3ALMM pey-
BOo#! BOXH BO BDEMEHH R IO IUINHe peK¥., Ha raxmoM a3Tane BOAOXO3ANCTBEH-
HOI'O CTPORTEJABCTBA MUHEDANM3ANHA VREJMUHNBANACH OT MHOIOBOIHHEX JeT K
MaTOBOIHEM,

7. B cBIy MeHBHEr0 yJacTHA B CTOKe DEKM BOSBPATHHX BOX MPOLECC
yBEJHUEHNA MHHEDAIA3ALMY BO BPeMEHE H 00 LIMHE DeKE BupaxeH B daccell-
Ee AMyIapbH CYUEeCTBeHHO cjaldee, Yem B daccedne CHpIADHA,

8. [oxyueHHHe 3aBECHMOCTHM KOHUEHTDAIMH OTHEABHHX MOHOB OT MX CyM-
Mi DOSBOJIAIM YCTEHOBATH, YTO DOCT MHHEDAJHWSAIBA COMPOBOXIAETCA yBEJH-
YEeHHeM JOJH TOKCHYHNX HMOHOB MATHMA, HATDHA, XJopa R cyasdara no LABHE
PEKE B BO BDEMEHH, 8 TAKXe OT MHOIOBOILHEHX JeT K MaIOBOIHHM.

9. CoxeBol cTok pexs QopMEpyeTCA B I'OpHO# S0He, & HAa paBHUHE [OX
BIBEAHEeM BOIHNX MeJHopamuii nepepacnpenesseTcs BO BpPeMeHN M 00 TeppH-
ropuE. OH yMeHbmAETCA 00 IIHHE DeKW, [0 Mepe YLaleHHMA OT SOHN GopME-—

POBAHNSA,



Inapa 6. KOJVYECTBEHHAA OLLEHKA
BOSMOEHOTO MSMEHEHUA CTOXA AMYLAPDY
[LPA OCOWECTRIEHMMA B IEPCIEKIVEE
BHﬂDIG:ﬂHﬁGTEEIﬂM M;‘RQ;I_%HT;’@@_
é IjH HCHOJBbEOBAHKN COBCTEEHRNX
OHNX PECYPCOB)

CTok AMyHADHE yXe B COBDEMEHHHX YCHOBRAX CYWECTBEHHO TPAHCQOD~
MEDYyeTCA B Npelenax opomaeMmoll 30HH.

B nmepcnexTUBe B CBA2M C YBeJM4YeHNeM TEMIOB HPPUTIAlMOHHOTC CTpOH-
TeJbCTEA M MO Mepe HCYeDNaHuA BIMAHMA KOMICHCHDYDUMX (AKTODOE 3TOT
oponecc YCRAMTCA. K TAKOMYy BHBEOLY HDEXOLAT Jaxe CTODOHHMEM COEDEMEH~-
Hoff cTadmneHOCTH pewnoro crora [I7,II11] . CaenoBaTelbHo, DAIMMOHANEHOE
HCHOOMNB30BAHME BONHEHX DecypCcoP B NEDCNEKTHEE HEBOZMOEHO Oe3 y4YeTa u3Mme-
HEHMX B CTOKe DEeK M MX DexuMe NOX BIMAHMEM AHTPONOTEHHEX (axTOpOB.

PacculTHEAA aHTDONOTeHHNE M3MECHEHAA CTOKA  AMYHZADLX HA YPOBEHD
1985~1995 rr., My MCXOMEAM K2 HONMyUeHMA, YTO BOMHOE XOZARCTBO OyaeT
PAsBUBATECA HA Oasze COOCTBEHHHX BOJHHX pPeCcypcoB, CHelIOBATeABHO, YCAO-
BuA QOpPMADOBAHEA CTOKA B I'OPAX OCTaHYTCA Oea CYWeCTBEeHHMX NepeMeH, X
H3MEeHEeHHe CTOKAa, ero pexisa M KaYecTEa OyIeT OOpPeNelAThCA OPOUECCaMH,
OpOHCXONMIME B 30HEe NOTpeCeHMA BOMIH.

Bce cymecTByDulMEe METONN DAcCYeTa AHTDONOTEHHHX H3MEHEeHEN CTOKA MOZ-
HO OOBeNMHHTL B XBe IDYyNIH: CTATECTHYECKEE ¥ BOTHOCANAHCOBUE.

CrarmeTuqeckne metomy [ 62,77,79,67,91,93,94) ocroeans Ha skcrpa-
OOJAIME COBPEMEHHHX 38KOHOMEDHOCTEE AHTDONCIeHHOT'O X3MEHEeHHS CTOXA Ha
NepcuexTEEy. B Hambonee NMPOCTOL MHTEPUPETAINE BTOT METON NDHMEHEH B
padorax [ 62,87,93,94,105 ] . Ymearsoe cHuzemme croxa (0,8 n3/m,u Ha
kaxgue 100 THC.T2 BHOBb OCBAMBASMNX 3EMeND) B OACCElHAX  AMyZADLE X
Cupnapse [ 87,93 1 2 0,7 nuafrnn B GacceiHe 03,Banxam [62 ] , BHABNEHEOE
B COBDEMEHHWX YCJOBHAX, 3KCTDANOCIEDYETCA HA NEDPCIEXTHEY.

Ipz TaxoM NOIXOIEe COBDEMeHENH MeXaHmaM TPAHCHOPMAIME CTORA B OpO-
maeMoll 30He NO TEHICHIME NEeDEHOCHTCH Ha MepCOexTHERY,

Mexxy Tem HHTEHCUBEOCTE CHEECHEA CTOKA MEHASTCA P 34BACHMOCIE OT
OpPZPOXHO-XO3ARCTBEEHO! 0OCTAHOEKE. Tak, B Gacceliue Cupraps® B 60-e
TroIms OHA Omna BRBOE Buwe, 4YeM B 40-e¢ [88) ,

hnmcmnymm.mwmm_
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pTHA BOIHOTO XO3fAHCTRA, Hemonksyerca B.M.lemoposum [91] npe BuBOKe
mreellHNX YPABHEHME perpeccun, CRASHBAKUMX MOKAZATENN PA3BUTAA Opome-
HiA 0 JHHAMIGE JIEMEHTOR BONHOrO Oaradca TeppUTOPMM C BPeMEHHHM MH-
nexcoM. BDeMEHHOUN MHIERC OTparaeT oGupti ypoBeH: BelleHHA BOJHOTO X03Ali-

crea [ 24 | m noaToOMy, eCTEeCTREHHO, XOpoulo KOppeaMpyeT © SJeMeHTaMH
goIHOrO OanaHca TeppEToprM. ONHAKO STOT OpeIMKTOD MMeeT CKOpee mHa-

THOCTHYeCKHd , HeM pacyeTHwll xapaxrep. MomoassoBaHEe ero LIA PACYETOB
MOXeT DPHEECTA K adcypiy.

B padore [ 77 | mun oueHkm yOmmM CTOKA B KOHKDETHHE CESOHMH (OTHOCH-
TeJHHO OPHHATOTO MCXONHOTO YPOEHA) OpeliaranTcA JMHEWHHe YpaBHEHIA
perpeccHs, CBA3WBAKIME YOHNB ¢ BOoo3adopoM BHlle MCCAENYEMOTO CTEODA.
[ocnemumit OpdeM, B OTAMWHE OT NpeluIyUMX, MOSBOMAAET OLEHHTE YOLIB
CTOK2 He B CpeIHeM 3a mepnox, a P rois pasHoff BOTHOCTH.

BuecTe C TéM OSTOT METOX OGNANAET TeMH Xe HeJOCTATKAMM, 9TO M BCe
IpyTEE CTATHCTHYECKHNE MeTOmH.

lodoe YpaBHeHMe DerpecCHH, MONYyYeHHOe HA MATEpDHANe OpPOLHX JeT,
OpefuonaraeT, 4YTO MEXAHMSM TPaHCQODMAIMHM DEYHOTO CTOKA B NEPCOeKTH-—
B8 OCTAeTCA HEeHM3MeHHEM. MeXOy TeM B NepCNeKTHBE MOTYT H3MEHHTHLCA
KX BONOXO3AMCTBeHMHe MmeponpuAaTHA (cnocod opowenns, KIJ mpparaimoH-
HNX CHCTEM, OPOCHTEIBHHEe HODMH, COCTAB KYABTYD ¥ T.H.), TAK ¥ RIAA-
e HOMIEHCHDYLIHEX $axTOpPOE.

CnenmosaTeNbHO, CTATHCTHYECKME METOIH MOXHO HCHOJAL3OBATE WIA pac-—
YeTa M3MeHEeHHA CTOKAa JIMmME Ha GEEAWUYD NepcOeKTHEY, KOTOAa B BOOHOM
X03allcTBe He MPOHMB0IlMET KOpPeHHHX NepeMeH.

Bropoe nanpamienme, BomioCanancosoe [8-9,22,30-32,45,52,70,71,77,
88,93,95,I105] , EcxkpuBanuee TeHeTHYECKHYD CYWNHOCTE OpollecCcOB, MpOMC-
XONAUEX Ha TEPDPHTODMM MOJ BIMAHMEM KOMILIEKCA BONOXOSAMCTBEHHHX MEpo-
OpHATHH, NMO3BoJAeT Goxee CTPOTO C HAYYHOH TOYKM 3pPEHHMA MONOHTH K pa- »
C9eTy AHTPONOTEHHHX ¥3MeHeHWH CTOKA HA NepCleKTHUBY.

BomHuil Casjauc TeppUTODMM ARIAETCA KOJHYECTBeHHNM BHpaxeHUeMm ee
BOJHOIC pexEMa, KOTOpHil ompenesdeT COOTHOWEHHE 0eaB0O3BPATHOT'O BOIO-
NOTpedNieHKA M CTOKA BO3BPATHHX BON, NO3TOMY DPelieHNe YPABHEHMH BOIHO-
T0 GanaEca TepPPETODME, COCTARLAEMOTO HA PasHNe YPOBHE BOJOXOSAHCTBe-
HHOI'O CTpOMTENbCTBA, AWIAETCA HamGoJee NPABUILHEM CcOocoOoM pacveTa.
HemooraTok Hamemuodl MHPOPMALME O BOJHOM DeXuMe OPONAEMHX TeppHTOpu
OrpaHUYMEAET HANEXHOe NpHMEeHEHHe BTOr0 METON2 TIJMABHEM OoCpasoM pai-
OHaMX padoT KOMIIEKCHHX IHIpoJoTMYeckux skcnemaudi [87,93,95] .

B ocramsuux cxygasx [45,70,77,68 & np. ] MeTOd BONHOTO GanaHca
TePPUTODHM MCIOJB30BAH C HEKNTODHMHM HOMYLEHEAMHA.

B padorax [93,95, 96 ] nporHo3 H3MEHEHHA CTOKA TOA BOSHE!CTBHEM
BOMHUX MeJwoparmii IaH HA OCHOBE COBMECTHOTO AHATH3A YPABHeHMl BOIHO-
Io Ganasca pycsa pekd B NpAneramued opouaemoil TeppuTopEd. Taxoil mpm-
€M 103BONfeT BCKPNTH CJHOXHHE MeXAHM3IM pojoo0MeHa pycna C TEppHTODH-
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el M BHARMTE IAKOHOMEDHOOTH BOSMOKHOI'O BI'0 M3MEHEHHMA HA MepPCHEeKTHRY
B SABMCMMOCTH OT HAMeYAeMHX OpOOHTENBHEX MeponprATHid, MeTon - desyc-
AOBHO HamOoJiee NpPOIPeCCHEHNM M3 Beex cyuecTBymmmx. (JHako ero npu-
MBHEHe crepxuBaercs HeNOCTATKOM MHPOPMALMM OC BJeMEHTAX BOJHOTO (a-
AAHCA TeppuTOpMM N pyocna.
s Aulbiciovasios [ 106 ] npepnaraeT KOMILIEKCHHS METOX MPOTHO3HPOBAHMA

AHTPONOreHHWX H3MeHeHuit cToxa HA MepCHeKTHBY, 3awIodaluMiicA B napan-
JACJABHOM MCHOJMBZOBAHUK BONHOOANAKCOBOIO M CTATHOTHYECKOTO METONOB,

Omiako HemocraTok MHpOpMAImA 06 BJAEMEHTAX BOIHOTO CanaHca TeppH-
TOpuM OaccellHa  AvyNapbd BHHYXRNAET OTPAHMMATHCA ODHMEHEHHEM CTATHCTE-
HeCKOro Mertona. llocnenuuit OCHOBAH HA BKCTpANOIAIN HA GIMEAluyD nepc-
HERKTHBY 3aKOHOMEDHOCTEHd AHTPOMOI@HHOT'O MSMEHEHHA CTOKA, BHABJIEHHHX B
COBPEMEHHHX YCNOBMAX (11, 4.4).

Iposepra nonyvennux ypaenenuiiay = { (ol e ) HA HesaBHCHMOM MaTe-
DHane moxkasana xopoume pesyasTaTH - B 28 u3 34 caydaer (82%) pasmoers
MERIY (aKTHYECKMM M pPACYETHHM 3HAYEeHHeM cpemHelt 3a ce30H yOwim croxa
He npessmaer 0,674 O . 370 NO3BOJNAET PEKOMEHNOBATE MOMYYEHHHE YDaBHE-
WA ay = f( ol wy ) 1A pacyera BOIHOCTH PeK HA NEDCHEKTHBY,

PaseuTie opowaeMoro semilemenus Ha ONepCneKTHBY HaMevyeHo "I'eHepaip=-
HOil CXeMOil KOMILIEKCHOTO MCIOJB30BAHMA BONHHX DECYDCOB P. AMyIApPER", cO-
CTaBIeHHO# CpemasarunponpoexkTom ¥ yTeepxuenHoit I'ocmmasom m TocoTpoem
CCCP B 1972 r. [37,38) . B HacTosmee BpeMA 8TA CXeMa YTOUHAETCH X Kop-
perTEpyerca. [lo sToit nprdMHe NpUBeNeHHNe HMKE DACYETHHE OLSHKE MINeHe-
HiA CTOKA CJAeNyeT PACCMATDHBATE KAK OPMEHTHPOBOYHHE,

PaseuTie opomeHus Ha O0asze HCNOALIOBAHMA BOIHHX pecypcoB  AMymapsd
HA OJMEEMLYD M OTHAJNEHHYD MePCNEKTHBY XADAKTEDH3YET TaGH.6.I [38] .

Tadmma 6.1

PaanuTue opolleHus Ha Case HCOONB30BAHKA BOIHHX Dpec
e R IHHX DEeCYpcoB

=

F Opowaemas mromames B

MaccuB opoweHmns nepcneKkTHBe

e CamiEaitmeft l OTHANeHHOM!
3oHAa:

BEPXHETO TeYeHUA AMyIADHE 77 952
KapakyMckoro KaHana 582 870
KapuwAckoi oTenm 351 745
e R 160 180
fogy-ByXapCckoro KaHada 230 400
TRAMOECKOTO I'EIpOy3Ja a7 550
TaxHaTAmMCKOTO THIPOY3aa 530 654
Beero - 3107 4358




[fpet OCYWECTIICHNN IMIAHEDYEMHX MepompusTii NpUpoeT opouaeMoff MIOWAIA B
gedoM MO Oacceilky cocramut Ha Gmumaliuyo nepomextupy 1553 THC.TE, & HA
goxnee OTIANEHHYD - ZB0R2 Tuc.ra. Haudomsumse NPUPOCT 3eMedb IUIAHMDYeTCA
§ CPeNHeM M HUEHEM Teuenuu pexu (radn.6.I).

OCertl BOIH, NOTPeOHNEe I OPOLeHMA ITHX MAoWANel, ONpeNeNeHH B
TeHOPAIBHOR CXeMe C y4eToM nonwumenus KIIJ OPOCHTENLHEX CHCTEM, NpHMe-
HeHUA COBPEMEHHON TeXHUKN ODOWEeHMS M YJIyqueHis MEJIMOPATHEHOI'0 COCTOA-
HRA TeppHTODMM,

Gnmfmﬂn OTiM mpopadotkam /387 oGwem momonoTpedienua B Gaccefue
Ha CAMRAMUYD NEepCHeKTHBY cocramut 49,5 m::",f'ro,t:, a4 Ha OTIaNeHHyD -

62,4 K>/rom.

JHaveHNA KOIPEMIMEHTOR H3BATHA CTOKA HA Pa3HHe YDPOBHK eI0 HCHONB—
SOBAHUA XADAKRTEPUIYET Tall.6.2. ManaTHe CTOKA B mepCHeKTUBE CYyUeCTBeH-
HO BOSPACTET, M YNORIETBOPEHNMe NOTpeCHOCTEll B BONE MOXeT ONTH HNOCTHI-
HYTO JIHE NPH NOJHOM DeTYJUPOBAHIM CTOKA M NOBTOPHOM HCOQAL3OBAHMM BO-
SBEPATHHX BOIL.

[IOCKONBKY B OTJANEHHO! NEpCHeKTHRe NpeMIONaraeTeHd NOJHOCTHD aape-
TYyJMpOBATE CTOK  AMyHOADEM, DACYeTH HA 3TOT YPOBEHD BeJMCh JUMUG IUIA
8T cpemHeid BomHocTH (S50f-Holi odecneueHHocTH). Ilo mamMEHEM TadN.6.2 H
YPaBHeHHAM Ay = f ( & yq) (T80N.4.7) oOueHeHN M3IMEHEHMA CTOKA HA Nepc-

NeKTHBY B DPOLEHTaX OTHOCHTEJBHO YCJOBHO-ECTECTEEHHOTO YPOBHA (Tadn.
6.3).

Tadmma 6.2

JHageHud xosDOMIMEHTOB MSBHATHA CTOKA B NEPCNeKTHBE
OPE OCYWECTRICHKM [LIZHEDYEeMHX MePOODHATHM LO yBe-
JNYeHIn Bozosacopa (opyTTo)

QdeciieyeHHo :
CrBOp PacveTHHE SIBOEHOOT: JONENAG A |
FROPORy b5 b 10§ 25 ) 50 .76 458

E [ Malt-0KTHOPE ,
Kepxn CorpemenHoe 0,26 0,27 Urga g-gﬂ 1 3-35 0,43
Toamyon [ OA0ACHHE 0,29 0,32 | 0,34 y 37 44 0,54
Yany IO 220 o'sol' 0,54 | 0,58 | 0,61 | 0,70f 8
Kepiu Bumxadtuasn 0,37, 0,40 0,43| 0,46 0,33 0,62
Toamy s nepcnekTAea | (0,44 0,48 | 0,50 ) O,54 | 0,82 0,73
Qarmy 0,57 0,62 | 0,65 0,70 0,81 0,94
Keprn OrtnanenHas | 0,64
Tomgms nepcnexTHBa 0,74
Yarny 0,88
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[Ipoponxense Tadm,fq.2

' I OdecnewelHocTs OpuTORA, R
CrBOp PacyeTHufl r ! . —
ypoBeHb 5 | IO : 25 20 75 95
|
: foadpr—-anpeisb ‘i
|
Kepiat CoBpemenHoe 0,26 | 0,29 | 0,35 | 0,43 | 0,49 | 0,53
ronen | T995082) rp.) [ 0,42 | 0,45 | 0,89 | 0,54 | 0,60 | 0,5
YarTay 0,58 | 0,65 | 0,74 0,87 0,97 I,02
Kepat Eamigea tuast 0,49 | 0,82 | 0,57 | 0,64 ) 0,70 )] 0,74
Ty e SNPGRS 0,58 | 0,62 | 0,68 0,76 0,83 0,88
YaTau 0,78 | 0,83 0,92 I,02 I.1I2 1,18
Kepkn OrnanenHan 0,89
oMy nepecnexTHBa 1,03
Yarau 1,29
LS

PacyeTs NOKA3WBAKT, YTO pacUMpeHHMe opouwAaeMHX Maouaneit B dacceiire
AMynapeu OyjmeT CONPOBORIATHCA NANbHelumM yMeHbNEHMEM CTOKA B pexe
(radn.6.3 # 6.4). B HeBereTamMOHHEA MEpPUOJ MANOBOMHEX JET B HAXHEM
Te4YeHHHM pexKm CTOK ucyepnaercsa yxe B dmmmalfiwell mepcnexTHse; B Oojee oT-
AaneHHol - B cTBope YaTaH OH COXPAHMTCA JMUE B MCRIDYHTENBHO MHOIO-
BOIHHE TOIH.

B npuBejleHHNe BHWE pAcYeTHHEe OIEHKM CTOKA HEeoOXOIDIMO BBeCTH mon-
PABKH HA cOpoc B AMyZIADLE KOJUIEKTODHHX BON M3 30H opowerus KapuomHc-
Koro B Amy-Lyxapcmoro kananos.

B coBpemeMHHX VCHOBMX JIMLE HEKOTODAA YACTE 3THX BOJ OONANaeT B
pycno AMyaapb 1O raaBHoMy Byxapekomy ROJUIEKTODY. BoxbwAasd xe 4acTh HX
COpacHBaeTCA B eCTECTBEHHHE NOHUREHMA, DACHOJOXeHHNE HA ORpaAMHAX Opo-
macMHEX OASMCOB, M BaTeM Henapsercs,

llo Mepe yBeawveHUs opowaemux MWiouwaneit CTOK HOJIEKTODHO-IpeHaXHEX
BOI ¢ HUX OyNET YyBeqMMMBATHECHA. CyuecTByoume BONONDHEMHUKY TepecTaHyT
COPARNATLECA CO CBOMMM (YHRKIMAMM ¥ BOZHHIHeT HeoGXonMMOCTE OTBONA KOI-

JIGKTOPHEX BOX ¢ TeppuTopmu Byxapckoro u Kapummickoro HpPPHTAIMOHHEX pail-
OHOB,
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Tadmma 6.3

YOuWrh CPOIHEero CeJOHHOIO CTOKA B NepCHeKTHBe QTHOCHTENLHO
JOICBHO-ECTECTBEHHOTO NEepHons, g

. |
- S F UGecneveHHOCTh NPHTOKA, %
. YPOBEHS
TR o k1B 25 50 75 95
' Mali-oKTAGDS
Kepxa IEJ.[HHHI.LIE.‘F[ 7] 19,6 | 2I. 23,4 | 28,0 33,7
ToANyLH ieponexTusa | 24 7 | 28,6 | 31.0 | 35.6 45,0 57,8
Yarau 32,2 | 37,4 | 40,5 | 45,5 | 56,8 | 70,0
Kepxn Ornanexnas | 39,0
ToAMyLH NepcnexTHRAa 59.0
Qarmm ‘ 64,0
HosOpp-anpens
ToAMyoH nepcnexTuBa | 28,9 | 32,0 | 36,6 | 43,0 | 48,5 92,5
Yarum 6l,2 | 66,5 | 76,0 | 86,2 | 96,5 -
Hepxu OrnaneHnas 28,0
Tioanyox e pCueKTHRA 64 5
Yarau -

Cpemiste ce30HHHe SHANEHHMA KOJLIERTODHOTO CTOKA 32 NMpelley 023WCOB
OOMyYeHE LIS coppemeEHmX ycuoBui (I970-I9E0 rr.) B 3&BECHMOCTH OT CyM-
MADHOTO MNDHTOKA B KOHTYD. A KapiOfHCROTO WpDHTAIMOHHOI'O DpajfloHa aToT
OPHTOR ONpelendeTCA BOACSACOopoM B KapuMHCKM MarHCTpanbHWA KaHan, a
na Byxapckoro = Bonosadopom B AMy-DyXapeKull KaHan B CymMe CO CTOXOM
P.3epaBmaH B cTBOpe Xa3apEHCKMIE,

HoxygeHHNe 3aBECHMOCTH SKCTDANOIMPOBAHH HA NepcnerTHsy (786x.6.5).
B Gmmajlweit mepomexTEBE CTOK STOT COCTABAT Okozo I,9 /ron (20% or
OpuToKa), a B doxee OTHANeHHOl - 3,4 xao/Ton (x 24% or nparoxa).

HauGosee BepOATEEM MecTOM COPOCA ITHX BOX ABIAETCH YY&CTOK Kepi—
Iapraxata, B cEASE ¢ TAM CTOK € TepDDHTODPKE 30H OpouweHMA KapumMeckoro
| W‘Bﬁﬂmﬂm KSHAJIOB YCJOBHO OTHECeH K CTBOpY Keprkm,a B CTBOpax

Tomen u Yataw paccydTaH C YUeTOM HOTEph B PycHe Ha QIUIBTPAIMD M Bo-

M03800p B KAHAMN.
Pacwer cpemieceacHHOro CTOKA  AMyIPDBM C YHETOM BOIMOXHOTO COpO=-
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Pac. 6.1. 3ABMCMMOCTH CpElHEro 34 Ce30H KOJUIEKTODHOTO CTOKA Ja
npefejH OpOWAEMDM B0HH Eapmnucxaru u bByxapckoro BOLOXO3AHCTBEH-
HHX palloHOB OT CYMMADHOI'Q NPUTOKA B KOHTYPS pereTallMoHHN) nepn-
ol B 30He Kapumuckoro (I) m Amy-byxapcKoro (I} xaHasOB; Hepere-
raimorHuit (L) nmepuon:

I - 3oHa KapuMHCKOre kaHana; & - 30H& Amy-Eyxapckoro KasHauza

ca KLMeKTOpHNX BOX KapuMHCKOT'O M ByXapecKOr'o O&a3HMCcOB npUeened B TAdd.
Bad.

BereTaimmMoHHNE CTOX . AMyNADHE B cTBOpe Yamm B TOX cpermHelt BOO~-
HOCTE cHusuTCA Ho 20 Hmﬂfruﬂ B Ouuxaliwell nepcmexkTune ¥ no 13,9 -kM™/rox
B doJlee OTNAJIEHHOH; B HeBereTAILMOHHWIl MEPHON CTOK YMEHBUMTCA COOTBET-
orperHo mo 1,9-0,5 m”/ron. OTHOCHTENBHO YCICEHO-ECTECTBEHHOTO' Ypo-
sra (1933-1955 rr.) cTOK pexd B cTBope Yarmu B TOX cpenHelt BOMHOCTH
yMeHBUMTCA HA 24,6 Rmajrug HA mepBoM BTane M HA 32,2 xuafrqn - HA
BETOpOM,

ConocTaBuM NOJAYYeHHHEe pACYETHHEe OLEeHKM C AHANOTHYHHEME pacoTaMu
xpyrux asropos [20,87,93,106 ] . B arux padoTax ymenbHoe CHUXEHHe CTO-
xa (pasmoe 0,8-0,84 Ha kammue 100 THC. T'A BHOBH OCBAWBAEMHX 3€-
Menb), BHABJEHHOE B COBPEMEHHHX YCJOBMAX, BKCTDANOJAPYETCA HA Hepe-
NeKTHBY .

Mo mamnum C.M.Xapyenko [93]  cTOk AMyIADEE B SAMHKANNEM CTBODE
ymeRBUATCA K 1985 r. Ha 16-17 Euafrnn. B padore K.ll.BockpeceHCKOI'O
® ap. [20]yOuns cTokAa AMYIADEH OLEHMBAGTCA HA ypopHe 1981-1985 rr.

B 24 nﬂafran. a B I99I-2000 rr. - 36 Rma!rﬂn. llo Hocaenoranmam M.A.

lxnomanosa [ 106 ], cTok AMyIADRM YMEHRBUMTCA B 1985-1990 rr, na 25,
a B 199I-2000 rr. - Ha 31 kM~/rox.

Conocramienie BHMNOJHEHHNX HAME DACYETHHX OIEHOK ¢ DPesyAbTATAMM
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Cpemsme 3a Ce30H sHavenns croka (M /c)
(mo npuTOKy ®3 30HH O

PMUMPOBAHAA

: Tawma 6.4
Avynapen B 3ABHCHMMOCTH OT BOIMOCTH TOmAa

H YPOEHA BONOXO3AWCTBEHHOTD CTPOMTENECTRA

44 [[py oCecne4YeHHOCTH NPUTOKA M3 oGNACTH DOPMIPOBAHMA (ﬂ@)
Cteop PacyeTHul BETeTAlMOHHOT'O - HeBETEeTAlMOHHOT'O
YPOBEHB : : - : : -
{ 10 | 25 [ 50 f 75 [ 9 [ 10 f 2 )50 ;75 @ 9
Kepka Buuxaitwas | 2927 | 2671 | 2367 | 1851 | I362 839 | 718 | 582 | 478 | 427
ToAavy0H NepcHexKTHBAl 2305 | 2065 | I729 | II93 702 671 580 | 473 394 349
YaTau I693 | 1483 1240 793 419 299 189 94,0 2I,0f O
Kepkn OrnanenHas 2011 404
TAMY OH nepcnexTuHBa I104 296
YaTau 815 0
;
C ygeToM cOpocAa KOJUIEKTODHHX BOX M3 DyXapcKoro M
KapumHCKOro BOMOXO3AHCTBEHHHX DAUOHOB
| * |
ToaMyoH Banpxafiuan 2383 | 2I34 1792 | 1249 790 731 630 oI5 430 380
Qarm HepCOexTEsa | 71751 | ISR 1282 822 429 337 2l 118 38 I3
TroamyoH OrnanexHHas 1211 367 |
Qarm nepCrnexKTHBa 884 32
1




Tadmma 6.9

KoarexTopHuI CTOK M3 S0HN OpPOUEHMA Kapm@HCKOTO M
Amy-Byxapckoro KAHANOB B T'OA cpenHell BOLHOCTH

l oua Bonoaadop, } HKoMNeRTODHHK CTOH,
Pacwersmil . [ oonesmn /e w78 =
ypoBeHs | gamamon |XI-IV} ¥Y=X } XI-X{XI-IV p ¥=X } XI-X
' !
1977 r. Amy=-Byxaperoro| 97 206 152 22 16 | I9
KApIMHCKOTO 50,4 130 90,3 1Ib6 12 14
Beero 147 | 336 242 36 28 33
Bru=aiiman
nepclnexT#EEa | Amy-Byxapexoro| 103 | 200 151 26 18 22
KapmHOoKOTO 90 | 209 150 2l 95 38
Beero 193 | 409 301 47 73 60
Ornaneunas
nepcnexTisa |Amy-Byxapcwkoro| I2I | 247 1B4 35 33 34
KapimmseroTo I59 | 357 255 53 93 73
Bcero 274 | 804 439 88 | 126 107

BocaeJoBanwi limoiomenosa /1067, Bockpecerckoro X JpyTEx /I9-20/
TOBOPHMT 00 HX WIEHTHYHOCTH, YTO CBHEOETEALCTBYeT 00 OTCYTCTEHHM IDy-
dux mpocueTos., BuecTe ¢ TeMm pacyeT cTOKA - -AMYyIADEM NONEEH KODpeK=-
TEPOBATHECA MO Mepe HAKOMIeHMA WHJODMAIDIN O BOXHOM DexdMe opomaemolt
TepPDETOPHN OacceiiHa, a Takie JTOYHEHMA NDOEKTHHX NpopadoTOK.

lIpr cocTampNeHME pacYeTOB HE YYTEHN TaKMe eIMHOBPEMEeHHHe 3aTpaTh
CTOKA HE 3JaNONHEeHHe CTPOAIMXCA M NPOSKTHDYEMHX BONOXDAHWIMI|, emerol-
HHE DOTepH HA MCHapeHHe C MX MNOBEpPXHOCTH H BOSMOMHEE ODMpPOCT opomae-
MEX TIOUAnell Ha TeppdTOpHME AfraHmcTana.

Crenyer oxmpnaTh, 4TO NP DABHOM M3BATHE CTOKA (B NONAX OT BOMHNX
PecypcoB) cTok AMyIApHE GYIET B NEPCHEKTHBE YMEHHUATHCH GOJee HHTEH-
CHBHO, 9eM B dacceline Cupmapes [80] .

BuBOIH

l. lips pasBeTH® OpOWEHNA HA 0A3e COGCTBEHHNX BOIHHX PECYPCOR H3-
MEHEHH® CTORA AMyIADEM NOH BO3NefCTBHEM AHTPONOTEHHHX faxrTopor dyner
OHpENeAATECA MPOUECcCat, MPOMCXONAIMMY B 30HE MOTpeCAeHHA BOIN.

2. HurencEeHoe BOmoxossftcTBRemHOe CTPOHTENLECTBO B Oacceiine Amyna-
PER YyCKODHT mpomecc TpaHCcHoOpMAIMM DPevHOIo CTOKA, BaKIDYamnmiicd B
YMEHBHEHHH CTOKA M ero NepepacmpelefeHuEl Bo BPEMEHN B 0O IMHe peKd.

. lpa ocymecTRAEHEM ILIAHNDYeMX MeponpeATHE no pacumpeHu® opo-
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QAOWANSR N CHEMEHHND YIeJBHOT'O BOJONOTpE CNEHRA~OPY TTO FOAOBOR
cTOK RApSE B OTBOpe Kepkm B rop opemsefl BOEHOCTE CHM3MTCA AO
46,5 x/ron » dmxaltmel nepcuexTwse m o 38 xm“/rog - B OTAANEHHOHM
§ orpOpe KHWI,HaTXN HA TeX Xe YDOBHAX CTOK ymMeHsUMTCA MO 22 M 14 “5/
oIl COOTBETOTBEHHO, WTO cocrasur B0 m SI% or coepemessoro (1968-1977)
ero sHAYOHMA.

4. Ecau MEPONDHMATHA N0 NoBuieHwWn K/l MppUTAlMOHHNX CHCTEM M CHE-
geHED OPOCHTENBHHX HODM OYNYT O3YWECTEASHN He NOJHOCTHED, TO YMEHb-
gexme CTOKA OYNeT CYWLECTBEHHO GOJNBNeE pAcYeTHOI'O.,

5. OrBeneHne KOJUIEKTODHHX BOXN C TEPPATODHE 30H OpOWeHHA AMyOy-
xapcroro H KapIMECKOTO KAHAJIOB NPHBENET K MOBHUEHHD AOJH BO3BPATHHX
BOX B CTOKe DEKM B CDellHeM ¥ HHKHEM ee TeuYeHud,

6. Caenyer OXMINATH, YTO IDM DABHOM M3BATHM CTOKA (B JOAAX OT BOH-
HNX DecypcoB) CTOK AMyXApBH B NepCHeKTHBe GyNeT yMeHbmATHCH OoJee HH-

TeHCHBHO, 9eM B dacceiiie - Cwpmaphi.



SAKIIOYEHNE

[lposenentoe ucesemonanme NoKasaslo, YTO X03AJCTBEHHAA NeATelNb-
HOCTE ‘eJIOBeKAa OKA3WBAeT IMYyCOoKoe BO3NeitcTBHE Ha npouecc TpaHcdop-
MAIIIM PEYHOTO CTOKA B SOHE ero MCNOJAbL3OBAHUA.

Ipz aToM MOXHO OTMETHTH MHOTO OOWero ¢ AHAJOIMYHEMM IPOLECCamy
B Oacceiine Cuppapen [77] .

[lpexne BCero, ¢ pocTOM UIBATUA CTOKA W3 PEKH NPOHUCXOIMT ero
JMEHBUEHNE ¥ nepepacmpeneNeHne BC--BDEMEHU H 0O JUnTHE DEeKH,

YEeNMyeHne 3a0opa BOIN u3 PEKH CONPOBOXNAETCA DPOCTOM ofmelf mz-
HepA3aIMy ¥ M3MeHeHMeM MOHHOT'O COCTARA BOMN. OrmHako B mpolecce
TPaHCOODMALIMM CTOKA 3TUX IBYX DPEK MMEeNTCA M CYmecTBeHHHEe pasJmyauKd,
CEASAHHNE TJABHEHM 00DasoM C PA3IMYHEM KOJIYECTBOM BO3BBPATHHX BOJ,
nonamaminx B Pexy.

B Cacceiire AMynmapEM OYeHb DABBHTH NePeGPOCKE CTOKA B IpyTHE Ma-
JIOBONHNE CacceilHy, M3 KOTODHX CTOK NPDAKTHIECKE HE BO3BpalllaeTca B
PyCJO peKd. ITO OOYCHIOBIMBAET CYUECTBEHHO MEHBUyD POJIb BO3BDPATHHX
BOI B mponeccax nepepacnpefesieHus CTOKA BO BPeMEHE X M0 IVLMHG peKn
H ypeJrieHnms oouel MuHepaIMsaImu, ITUM OGCTOATENLCTBOM BH3BAHO Go-
Jiee 3HAYMTENbHOe YMeHbUeHMe oToKka (Npu paBHOM M3BATHM) B Gacceitie

AMyZIapER MO CPABHEHMD ¢ dacceliHoM Cupnapsn.

OTHM Xe BN3BAHO MEHEe BHPAXEHHOe neépepacnpelieieHHe er'o BO BpeMe-
Hi B [0 IIMHE peKd, & TaKke CPaBHETE/NHHO HeOONbWOe YBeJHYeHHe Md-
Hepam3almy aMyNapbMHCKON BONH C POCTOM M3BATHA CTORA.

B mepcmeRTHBE B CBASH C YBEJNYEHHEM MHTEHCHBHOCTH HOMOJLSOBA-
HIA PEYHOTO CTOKA mpoHecC TpaHcPopMalMM ero B Opomaemoit 30He yCH~-
JUATCA.,

COpo¢ ROJIERTOPHNX BON C TEePPUTODHE SOH OpomeHMda KapumHCKOI'0 H

AMy=-ByXapckoro KAHAJOB IDHRENET K HEKOTOPOMY 3aMeLIeHHD YOHJIE CTOKA&
H CyMEeCTBOHHOMY NOBHUEHHD MIHEDAIMSAIMH BONH B HUXHEM TeYeHHN DeKH.
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