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PaccMoTpena uMuTaniMoHHAsE MOJEIh YIPaBIEHUS 00bEMOM M MUHEpalu3alueid peqHon
BOJBI U1 OacCeiHOB peK ¢ MPEUMYIIECTBEHHBIM pPa3BUTHEM OPOLIAEMOIO 3eMJICIEINS.
HccnenyroTcst pe3ynbTaTbl UMUTALIMOHHOTO SKCIIEPUMEHTA,

MPOBEACHHOTO Il OacceitHa AMynapbu, TIe HW3-3a IMOCTYIUICHHUS OOJBIINX O0BEMOB
HPPUTallUOHHOTO  BO3BPATHOIO  CTOKA  YXYJIWAKOTCA  THUAPOJIOT0-3KOJIOTMUECKUE
IIOKa3aTeNu peyHol BoAbl. IIpemiokeHbl BapHaHTBI YIPABJIECHHWS BOAHBIMH pECypcamu
Oaccelina, yay4lIaroIiue THIPOJIOr0-BOAOX03sIICTBEHHBIE M SKOJIOTHYECKHIE YCIOBUS
BOJIOIOJIb30BAHUS

OBIIAA TIOCTAHOBKA 3AJAYAN

OTnUYUTENBbHON YepTOW COBPEMEHHOr0 MOJAXOJa K PELICHHIO 3aJlaud pPaldOHAIbHOTO
UCMOJIb30BAaHUS BOJHBIX PECYpPCOB SBISETCS, C OJHOW CTOPOHBI, HEOOXOAUMOCTh yueTa
BIIUSIHUS IPUPOAHOM Cpe/ibl Ha XapakTep M MacIITaObl UCIOIb30BAaHUS BOAHBIX PECYPCOB,
a ¢ JOpyroil - TpebyeTcs ydeT BO3JEHCTBHs pa3BUBAIOIIEHCS BOJHOPECYPCHOW CHUCTEMBI
(BPC) u B 1iesioM SKOHOMUKH Ha MPUPOJHYIO CPELy M MPEXkae BCEro Ha 3KOJOTHYECKUE
ycloBUs pernoHa. HemanoBakHbIM, a B HACTOAIIEE BPEMs 3a4acTylO U TJIABHBIM SIBIISETCS
B OTUX YCJIIOBHAX NCPEXO] OT U3YUYCHHA B3aMMOBIIMAHUA OTACIBHBIX JIOKAJIBbHBIX CUCTEM U
IIPOLIECCOB,  CBSI3aHHBIX C  MCIIOJB30BAaHMEM  BOAHBIX  PECYpCcOB, K  aHAIU3Y
(1)YHKHI/IOHI/Ip0BaHI/I$I OTUX CHUCTEM B MLOCJIOM Ha OCHOBC IPUMCHCHUA COBPCMCHHBIX
KOMIBIOTEPHBIX U MH(POPMALIMOHHBIX TEXHOJIOTUH.

B cBsi3u ¢ 3TUM O/HOI M3 LEHTPAJIBHBIX 3a/a4 MPU HUCCIETOBAHUH 3aKOHOMEPHOCTEH
(GyHKIMOHUPOBAHUS BPC SABJISETCS B3aMMOCOTJIACOBAaHHNE TpeOoBaHU
BOJIOTIOTPEOUTENECH W TNPOU3BOIUTEIBHOCTH BOJOOXPAHHBIX KOMILIEKCOB C PEKUMOM
PEYHOTO0 CTOKa M CTOKa BO3BpPATHBIX BOM. I[J'ISI PCIICHUSA 3TOU 3aJadl B KaydC€CTBC
OCHOBHOT'0 MHCTPYMEHTA BBICTyIIaeT UMHUTALMOHHAsA Mojeb ¢pyHKImoHupoBanus BPC c
Y4ETOM pexuma padoThl BOJOOXPAHHBIX KOMIUIEKCOB. OCHOBHOE SAPO ATOW MOIEIH
NPHUHAIICKUT MOJENU (YHKIMOHMPOBAHMS KacKaJa BOJOXPAHWIMIL MHOTOIIEJIEBOTO
HaszHa4YCHMUA.

I[Ippy mocTpoeHMHM MOJENW CHHTE3a ONTHMAJIbHOTO YIPABJICHUS KacKaJoM
BOJIOXPAHMJIMIL] C YYETOM BOJOOXPaHHON JIEATENBHOCTH CIIEIyeT pa3indarh CleIyoLIue
JBE B3aMMOCBsA3aHHBbIE 3amadu. K TmepBOH OTHOCHTCS 3ajadya ONTHUMAJIBHOTO
NJAHUPOBAHUS W CO3JAaHMS  PEryJUPYEMBIX  BOJOOXPAaHHBIX  KOMILJIEKCOB,
TrapaHTHPYIOIUX BBINIOJIHEHUE 3a/JlaHHOW HAJEKHOCTH CHAOXEHHS NOTpeduTeneit
BOJIOM TpeOyemoro kauectBa. Ko BTOpoH -HEmoCpeAcTBEHHO 3ajadya ONTHUMAJIbHOTO
ynpasnenus BPC, Bkirrouast kackaj BOJOXPaHIIINIL M BOJOOXPAHHBIE KOMIUIEKCHI.
Takum o6pa3zoM, oOm@as nNOCTaHOBKAa 3ajJauyd (YyHKIMOHUPOBAHMUS Kackajaa
BOJIOXPAHIIHII MOXET OBITH CHOPMYITHUpOBaHA CICAYIOIINM 00pa3oMm.

PaccmoTpuM BOJHOPECYPCHYIO CUCTEMY, COCTOAILYIO M3 Kackaga N BOJOXpaHWIHIL C
I'DC, pacnonoxeHHbBIX Ha OCHOBHBIX M OOKOBBIX mpurokax peku. Kaxnoe

! PaGoTa BRIIONHEHA IIpH nopaepxkke POOU, rpant 04-05-64048
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BOJOXPAHUJIUIIE MMEET M YYacTHUKOB. B KauecTBe YYaCTHHUKOB YUYUTHIBAIOTCS:
UppuUTanus, THAPOIHEPreTHKA, MPOMBIIUICHHOE W KOMMYHaJIbHOE BOIOCHAOXKECHUE,
CaHUTapHbIC MOIMYCKU U TpeOOBaHUS MPUPOJIHBIX KOMIUIEKCOB. Ilepuoa perynupoBanus
[0, T] pa36buBaercsa Ha n paBHBIX (Win HepaBHbIX) oTpe3koB A £ = T / nc nomompio

n+ 1 womentos Bpemern fyslyseees?,, Taxux, uroly = 0,4, = ¢, + 0t,..nt, = T..
Beibop A ¢ 3aBMCHT OT BU1a pEryIMPOBAHHUS PEYHOTO CTOKA B IPeeIaX OJHOTO
BOJIOXO3SIICTBEHHOTO T'OJla C YBA3KOM €ro CO CIEAYIOIUM IOJI0M, a IPOJAOKUTEIEHOCTh
pacuernoro nnrepana (A #) momaraercs paBHOit oxHOMY MecsILy, AeKaJe HIM IIEHTALE.
VYuyuTeiBas Ba)XXHOCTb  BOJOCHAO)XEHUs  HAceleHus, a TakkKe Malyl JOJI0
MPOMBIIIIEHHOTO BogocHaOxeHus (He Oonee 5% ot obmiero BogomoTpeOiIeHus), B
paMKax JlaHHOM IIOCTAaHOBKM IIpelycMaTpUBAaeTCs MX IOJHOEe oO0ecrneyeHue u

COOTBCTCTBCHHO HX Tp€6OBaHI/I$I B MOJCJIb BKJIIOYAKOTCA B BHAC OTrpaHUYCHUA.
Hpez(nonaraeTcs; TaKXCE, qTo BCC UPPpUTALINOHHBIC u HCUPPUTATHOHHBIC

norpeburenrn  (j = 1,J), pacmomoxenubie  Bmomb  pekd,  (GOpMHPYIOT

3arpsi3HeHHble cOpOCHBIE W BO3BpaTHbIe BoAbl. COpOC 3THUX BOJ B PYCIO PEKH
IpeXxe BCEro yXyJulaeT MoKa3aTeau KadecTBa PeYHOH BOJbI, 3TO B CBOI OYe€pelb
COINPSKEHO C YyXyJAIIEHUEM INOYBEHHO-MEJINOPATUBHBIX YCIOBUM M, KaK CIEICTBUE
3TOr0, CO CHHYKEHHEM MPOJYKTUBHOCTH OpPOLIAEMbIX 3€Mellb. B CBSi3M C 3TUM
MpeAnojaraeTcs, YTo Kax/aas UppUrallMoOHHAas CUCTEMa Ha BBIXOJIE UMEET HAKOMUTEIH
(MCKyCcCTBEHHbIE  WJIM  €CTECTBEHHBIE), IMO3BOJISIIOLIME B  3aBUCUMOCTH  OT
ACCUMWJIMPYIOLIEH CIOCOOHOCTM pEeKH IepepacupesesiTb BO BpEeMEHH U B
MPOCTPAHCTBE CTOK BO3BpPAaTHBIX BOJA U TEM CaMblM COXpPaHATb HOPMATUBBI
noKasareie KauecTBa peyHOM BOJbl. OCHOBHBIM TpeOOBaHHEM K HAKOMUTEIAM
SABJISIETCS MAaKCUMYM HMX OIIOPOXXKHEHMSI B KOHIIE BOJOXO3SHCTBEHHOro roja (B
3aBUCHMOCTH OT BOJHOCTH TOZa) NP COXPAaHEHUU B HEKOTOPHIX KOHTPOJIBHBIX CTBOpPAX
BOJOTOKA, pAcCIlOJIOKEHHBIX HUXKE [0 TEYEHUI0, KOHLEHTpalMu 3arps3HAIIINX
BeecT (3B) B peuHoit Bojie, HE MPEBBIILIAIOLICH PEAECTBHO JOIIYCTUMYIO.

B cooTBeTrcTBUM C HPUHATBIMH YCIOBUSMH TpeOyeTcsl ONpeleuTh ONTUMAaJbHbIE
pexumbl paboThl Kackaga BogoxpaHmwium ¢ [DC ¢ yyeroM ONTHUMAaIbHOIO
peryiupoBaHus cOpoca CTOYHBIX M BO3BPAaTHBIX BOJA C Leibto coxpanenus ITJK
pedHO BO/BI O KOHUEHTPALUU 3arpA3HSAIOIINX BEIIECTB.

MaremaTnueckass ~ IOCTAaHOBKAa  paccMaTpuMBaeMOM  3ajjaud  TakoBa:  TpeOyercs
MUHUMU3HUPOBATh q)yHKm/IOHan

i

®OWV,U,t) = mmMDz —U’ U””’D )
U Dt- Uopt D

V=AW + BU )

VveV 3)

Uz 0 4)

— —_—

mpu =0, V= Vo, rae |}/ -BeKTop HamoiHeHus, {J -BEKTOp IONYCKOB U3

Bontoxpanunuil, {J 4, -ONTUMATBHOE 3HAYEHHS TIOMYCKOB, JJ/ -BEKTOP BOJHBIX PECYPCOB,

t -texymiee Bpemsi, A 1 B-MaTpuIpl CHCTEMHBIX YCITOBHIA.
Pemenue 3amaun ynpaBiieHUs KackaJoM BOAOXpaHWIHIN B moctaHoBke (1)-(4) TpeOyer
WCIIOJB30BaHUSl TMPSAMBIX METOJOB CTOXAaCTUYECKOIO0 IPOrpaMMHUPOBAHHUS. Y UHUTHIBAS

213



HETMOJIHOTY BEPOSITHOCTHON XapaKTePUCTUKU MCXOTHOW MH(OpPMAIUU, UCKIIOYUTEIBHYIO
TPYIOEMKOCTh pacueToB (O0COOEHHO NpH JUHAMHMUYECKON IOCTaHOBKE 3ajauu) s
pemieHuss mocTtaBieHHoM 3amaun  (1)-(4) cTpouTcs UMUTAIMOHHAs ~ MOJEIb
(GYHKIMOHUPOBAHUS KAaCKajla BOAOXPAHUIUII] MHOTOIIEJIEBOTO Ha3HAYCHHSI.

B Hacrosimedt paGoTte s pelieHds 3aladd  YNpPaBJICHUS KacKagoM BOJIOXPAHUIIHUII]
nocraHoBke (1) — (4) ucronp30BaHa UMHUTAIIMOHHASI MOJIENb, TIpUBEACHHAs B pabote [1].
UucnenHass peanu3alnusi JaHHOM MOJENM OCyLIeCTBieHa MpuMeHuTeabHo k BPC
OacceitHa p.Amynapeu. B e€ pycnoByro yacTe BXOIAT TpH BopoxpaHwiuma ¢ I'9C
(OCHOBHOE CpeJCTBO YIpaBiieHHs OObeMaMu M MHHEpalu3allel pedHod BOJbI), CEMb
pacrpeieNUTeNbHbIX y3J10B, OCHOBHbIE U OOKOBbIE NMPUTOKH, BKJIIOYAs CTOK BO3BPATHBIX
BOJ; B0/J03a0Opbl Ha HYKIbl HApOJHOIO XO3SHCTBA U HaceJleHHs. Arposkocucrema
BKJIFOYAET B ce0s opolaemble U OorapHele 3emiu, uppuranuonusie cucremsl (MC), mecta
(hopMHPOBaHUS U UCHIOJIB30BAaHUS UPPUTALIMOHHOTO Bo3BpaTHOro croka (MBC).

METO/bI PEHIEHUSA

[Ipn onucanuu QYHKUMOHMPOBAHUS PEYHOM YACTH BOAHO-PECYPCHON CHUCTEMBI
HEOOXOAMMO pa3IuyaTh YYacTKU PpEeKH, TIA€ NOCTPOeHbl M (DYHKIHOHUPYIOT
BOJOXPAaHWINIA CE30HHOTO M MHOTOJIETHETO PErYyJMPOBAaHMsS, M HEPETYJIHPYEMBbIE
ydacTku peku. [Ipu BbIOOpe cTpaTeruu ynpaBieHHs! BOJAHBIMU pecypcaMu MpH MOMOIIH
MozeNnn (YHKIIMOHHUPOBAHUS KacKala BOJOXPAHWIHII HAJIO0 HMCXOJWTH HE TOJIBKO W3
TOTO, YTO OHA JIOJDKHAa O0eCHe4YUTh B TEUYEHHME JOCTATOYHO [UIMTENILHOIO Mepuoia
ONTHMAaJIbHOE CHA0KEHHE BOJION BCEX BAXKHBIX MOTpeOUTENEH, HO M IOJKHA YIUTHIBATh
JUHAMMKY TI0Ka3aTesled, XapaKTEepPU3YIOIIMX COCTOSHHUE JKOCHUCTEM BOJOXPaHMJIMIL.
OnHako, y4uTBIBas CJIOXKHOCTh TaKOro MOJAXOJa KaK B METOJMYECKOM, TaK U B
MH(OPMAIIMOHHOM TIUIaHE, Ha JaHHOM JTale MCCIEJOBAaHUN YUYUTHIBAECTCS JIUIIb
MMHEpaIn3alns BOJbI B BOJOXPAHUIININAX U PYCIIE PEKH.

JluHaMUKY BOJbI B BOJOXPAHWIMILE B MOMEHT BPEMEHHU t MOXKHO OINHUCaTh OaNaHCOBBIM
g depeHInaIbHbIM YpaBHEHUEM:

dvi(t)
l — —7/0 -
— - 0:() + p)FU@+ r(®=0, Vi(ty)=V/, i= 1,N (5)
dt
I/i=l/i(Qi, I{,), L= 1’N

rne ¢ - Bpems, Vi(t) - o6vem Bomsl B I-oM BojOXpaHMIHMIIE B MOMEHT I, Q,- 1 =
n;
z q,-j(t) - 00BeM TIIaBHBIX U OOKOBBIX MPUTOKOB K BOJOXPAHWIHIIY, BKIIOYAs CTOK
J=1
BO3BpATHBIX BOJ W3 Hakomnurtened B MoMmeHT t, p(t), U(t), r(t) - cooTBETCTBEHHO
BOJONOTpeOIeHNEe, TOMYCK W3 BOJOXPAHWJIMINA, IOTEpsl BOJBI Ha HCIApeHHUeE,
¢bunpTpanuio u Jienoo0pa3oBaHUe W3 BOJOXpPAaHWIUIIA B MOMEHT t, Vi0 - HauanbHBIN
o0beM BogoxpaHminia B MoMeHT t0, H - riryOuHa BojoXpaHuuiia.
YpaBHEHUE KHUHETHUKHU IMPOIECCOB CMEIICHUS COJeld B BOJOXPAHWIUIIE B MOMEHT
BpEMEHU t MOXKET OBITh ONMKUCAHO B CICAYIONIEM BUIE;

dM (1) &
a3 et mevrowma o
+U(0) [T(t+a.Vi(0) [(1)=0, Mi(t,)=M?, i= 1,N,
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rae Mi(t)=Ci(t)IVi(t)-macca coneii B i-om Bomoxpanmmume B MomeHT t, Cij -
MuHepanu3auuss nputoka, Ci - MuHepanu3auusi BOJABI, BBITEKAIOIIEH U3
BOJOXpaHIINILA, MAH(t) - KOJTUYECTBO COJIeH, MOCTYMAIONIMX B MOMEHT BpeMeHHU t B
BOJIOXpPAHIJIMIIE C TIOA3EMHBIM CTOKOM dYepe3 JOHHBIC OTJIOKEHHsA, ( -lapamerp,
YUYHUTBIBAOIMKA camoouniienue, M0 - Mmacca coneil B BOJOXpaHUJIUILE B MOMEHT to.
JlunaMuKy BOJABI B HAKOMHTENE B MOMEHT t MOXEM OMNHUCaTh CIEAYIOUUM
nuddepeHnranbHbIM 0aJaHCOBBIM YPaBHEHUEM:

Ve () TN
— L -gf O)+U )+ri®)=0, Vi) =Vi= 1,N (7)

I/ic=l/ic(qic’ I{ic ) i= lyN

rae Vie(t)-o0bemM BOIBI B i-OM HaKomuTeNne B MOMEHT t, qic(t) - 00beM BO3BPATHBIX BOJ,
MOCTyMalNMX B Hakonutelb B MOMEHT t, Uic(t), ric(t) - COOTBETCTBEHHO MOMYCK M
MOTepU BOJBI HA MCHApeHue W (QUIBTPAIMI0 M3 HakomuTens B MoMmeHT t, He - riryObuna
nakorutels; Vel - HauaabHbIH 00beM HaKOHUTENS B MOMEHT t0.

VYpasaenus (5)-(7) 3anuchIBaroTCsl B KOHEYHO-PA3HOCTHOM BHJIE M B UTOTE TIPEOOpa3yIOTCs
B YPaBHEHUS:

n.

Cle-)0e-1) + Y wyld)0C5{1) + mofs)

RO KX X710

Ci(to) = ,'0, I/i(to) = I/,'o, i= I,N, t=1t, b .., T
Ci(t-1)0vf(e-1) + wi(e)0Cs(2)

vi(e)+ Ui(e)
Ci(t) =CF' Vi) =VE, i= 1,N, t=tytye T

3nech CleqyeT OTMETUTh, YTO O MOXKHO ONPENENIUTh B pPe3yJbTaTe€ HATYyPHBIX WIH
naboparopHbeIx uccnenoBanuid. s sroro HeoOxomumo mmeth 3Hauenus C(1), C(2),...,
C(m) KOHIIEHTpALMH COJIEH B BOJOXPAHUIUIIE B pa3IuyHbIE MOMEHTHI BpeMenH tl, t2,...,
tm. Torna 0 MOXXHO OIPENENNUTh KaKk cpeHee 3HaueHue Bcex Oi .
B orianune oT 3aperyiupoBaHHOIO y4acTKa pEeKM Ha He3aperyJMpOBaHHOM Yy4YacTKE Ha
(dbopMHpOBaHHE KauecTBa BOJbI OKa3bIBAIOT BIUSHUE TaKhe (PAKTOPHI, KAaK CPABHUTEIHHO
00JIbIIME CKOPOCTH TE€YEHMs] U MHTEHCUBHOE IepeMelIMBaHHe BOAHBIX Macc. B cBszu ¢
3TUM B CTBOPE COCPEJAOTOUYEHHOI'O BBIMYCKAa KOJUIEKTOPHO-APEHAXHBIX WM CTOYHBIX BOJ
HE TPOUCXOJUT TIOJIHOE pa30aBIeHHE CTOYHOW KHUIKOCTH, MOCTyHHUBIINEH B BomoeM. Ilo
Mepe MepeMeIeHUs] OT CTBOpA BbIMYCKa BHU3 MO TEYEHHUIO K CTOYHOM KHUAKOCTH Oyjaer
MIPUCOEANHSTHCS BCe OOMbIIasi 4acTh pacxoaa peku. CieoBaTenbHO, 1715 CTBOPA MOJIHOTO
cvemenus (npu 1 = lmoan) nomkHo obecneunBathest ycnoBue Cmax = Cmin = Ccp.
CoOTBETCTBEHHO, CpEIHSAS KOHIICHTpalus OyIeT paBHa
coc

C _ q c"+ Q pCd)

cp” <4 (10)

q t0,

rie Cc - KOHIEHTpalMs KOHCEPBATUBHOIO BELIECTBA B COPOCHBIX U KOJUJIEKTOPHO-
npeHaxHbIX Bogax, C¢ - hoHOBas KOHIIEHTPAIIMS TOTO K€ BEIIECTBA B PEYHON BOJIE BHITIIE
BBIIyCKa KOJUIEKTOPHO-CTOYHBIX BOJ.

HUE ©)
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VY4uuThIBasi MHOTOKOMITIOHEHTHOCTh 3ajjaud (DyHKIIMOHMPOBAHUS Kackasla BOJOXPaHMIIMIL,
JUIS M3y4YeHUs JIaHHOM CHCTeMbl HamOojee NOIXOIAIIMM NpeACTaBisieTcs OJouHas
CTPYKTypa UMHUTALMOHHOW Mozenu. IIpm 3TOM €€ OCHOBHOE Ha3HAa4YeHHE IPENCTABUTH
u3ydaeMblii mpouecc (YHKUMOHMpPOBAHMUS KacKajla BOJOXPAHWJIMIL B BHIE psja
COCTaBHBIX MPOLIECCOB, OlpeesieMbIx ypaBHeHUAMH (5) - (10), u 3aduKcupoBath Bce 3TO
B BU/JIE CTPYKTYPHOU CXEMBI.

C yueToM ruapoJoro-BoJ0X035MCTBEHHBIX OCOOCHHOCTEH OacceiiHa AMyaappu 3a1aya
yIpaBiieHus: 00bEMOM M MHHEpalIu3alueil pedHodl BoJbl (HOpMyIHpyeTcs CeayHLIIM
o0pa3oM: IpHu 3alaHHOU CcTpyKType pyciioBoi yactu BPC u opormaemoii arpo3kocucTeMsl
HalTH Takue OOBEMBI U PEKHUMBI PEYHOTO M HPPHUTallMOHHO-BO3BPATHOIO CTOKA, MpU
KOTOPBIX OOECIEeUMBAIOTCA HA/IEKHOE CHAOXKEHHE BOJOW MOJb30BaTENel M HajJIexamias
MHHepaau3anus peunoi (< 1 /i), opocutenbHoM (£ 1,5 1/1) 1 X034CTBEHHO-TTUTHEBOH (<
1 1/71) BOABI MpH COOJIIOJCHUM CIEUUAIBHBIX IOIMYCKOB (CAaHUTAPHBIX, SKOJIOTHYECKHUX,
SHEPreTUYECKUX) 110 BCEH IJIMHE PEKU.

s ouenku 3¢ dextuBHOoCcTH (yHKnoHupoBanusi BPC bGacceitna p. Amyzaapbu, npexie
Bcero, Oblla IMpOBEIEHA IpOBEpKa aJeKBATHOCTU MPUHATOW HMHUTALMOHHOW MOJENn
MPUMEHUTEIBHO K TPUPOJAHO-XO3SIMCTBEHHBIM OCOOEHHOCTSIM 3TOro Oacceitna. C 3Toi
LIEeTIBI0 TIPOBE/ICHA Ceprsi BOAHOOATAHCOBBIX pacueToB I nepuoaa ¢ 1981/82 mo 1985/86
IT., XapaKTePHU3YIOLIET0 peajbHble YCIOBUS (DYHKIIMOHUpPOBaHUS pycioBoil yactu BPC
Amynapeu. [[1s 4uCIIEHHOHN peanu3aly MalIMHHBIX HMUTAIMOHHBIX HSKCIIEPUMEHTOB
KpOME TPOBEpKM  QJEKBAaTHOCTH  MOJENM  ObUla  TOATOTOBJIEHA  THUAPOJIOTO-
BOJIOXO3SICTBEHHAss WHGOpMAIMA Uil pa3audHbIX ypoBHeH pasButus BPC. Pasputune
BOJIOTNIOTPEOJICHUSI PAacCMaTPHUBAJIOCh Il ABYX BapuaHTOB pas3BuTus ("'Makcumym" W
"cron"). IlepBbIli BapuWaHT COOTBETCTBYET TpPEOOBAaHUSAM CYBEPEHHBIX TOCYJapCTB H
MpeIycMaTpuBaeT JajdbHEHIIee pa3BUTHE OPOIIAEMOT0 3eMJIeIeNusl B OacceifHe, BTOPOl —
IpelycMaTpuBaeT IMpPEeKpalleHHe pocTa OpoIlIaeMbIX 3eMenb (IUIOMIa/lb OpOIIEHUs
npuMepHo cootBercTByeT 1990 1.). YnenbHoe BomomorpeOieHue B 000OMX BapHaHTax
ONpEAENATIOCh C YYEeTOM BOJOCOEpEeralwmux MEpONpUiTUil, peaau3anusi KOTOPBIX
MpUypoUYCHa K ONPEICICHHOMY YPOBHIO pa3BUTUA. [IpuHATO yeThipe ypoBHs pa3Butus; [ u
IT - cepenuna u xonen 90-x rogos, III u IV — Hauano u nepBoe AecATUIIETHE HOBOTO BEKA.
Pe3ynbrathl mMpOBEACHHBIX YUCICHHBIX MAIIMHHBIX SKCIEPUMEHTOB CBUICTEILCTBYIOT O
TOM, YTO JajbHeillllee pa3BUTHE OPOIIAEMOro 3emieneius B OacceilHe 3a cyeT BBOJA
HOBBIX IUIOIIAJEH OPOIICHUsI YCYTYOUT U 0€3 TOro HaIlpsHKEHHYIO BOJOXO3SIICTBEHHYIO U
HKOJIOTMYECKYI0 OOCTaHOBKY B CpEIHEM M OCOOCHHO HIDKHEM TEYeHHU AMyJapbH.
[ToaToMy  DKOJIOTMYECKHM  JONYCTUMBIM  BAapUAHTOM  JAJbHEHIIEro  pa3BUTUSA
BOJIOIIOJIB30BAHUSA M YJIYYIICHUS COIMAIbHO-3KOJOTHYECKOW 0OCTaHOBKM B OacceliHe
SBIISICTCS COUETAHNE KOMILJIEKCA pecypcocOeperaromux U CpeJo3aluTHBIX MEPOTIPUSITHIA C
yhnpaBieHHEeM 00beMaMU U Ka4eCTBOM PEYHOM BOJIBI.
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