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MPOBJEMBI YIIPABJIEHUS BOJHBIMHA PECYPCAMUW BACCEMHA
APAJIBCKOI'O MOPs

[Ipobnemsbr Oacceiina  Apanbckoro Mopsi, Ilpuapanbs W camoro Mops 3aBUCAT OT
pemienuss npobiem BojgoodOecneueHus: LleHTpanbHoazuarckux pecnyOonuk. B joknane
W3JaraeTcs OJUMH M3 BO3MOMKHBIX IyTeH peuleHus npolieMbl Apajna, BKIOYAROIMUN B ceds
037I0POBJICHUE COLMANIBHBIX, YKOHOMHUYECKUX, SKOJIOTMUECKHX U ITOJIMTUYECKUX YCIOBUH B 3TOM
pETHOHE U HE MPETESHAYIONINX Ha eIMHCTBEHHOE pEelIeHUE JTaHHON IPOOIeMBI.

W3BecTHO, YTO MCTOKM MOYTH BCEX 3HAYUTENBHBIX peKk 3Toro pervoHa (Celprapbi,
Hapeina, Kei3eu1-Cy, Tanaca, Yarkana, Amynapsu, Baxma, TIsamka u 1p ) HaxoasTes B ropax
Kuprusun u TakukucraHa. Tam B rojabl COBETCKOH BJACTH ObUIM CO3/IaHbl KpPYITHBIE
Bogoxpanunuiua (Toktorynsckoe, Kaiipakkymckoe, Hypekckoe u ap.) u I'9C , pabortaromiue Ha
BECH PETHOH.

B Oacceitne p. Ceipaappm B HacTosuiee Bpems (QyHKkiuoHupyer HapbeiH —
CeipaapsuHckuii Kacka Bogoxpanwini u ['9C, primovaromuii TOKTOryabCKui rugpoysen (1/y)
(p-Hapein, Pecnybnuka Kuprususi), Awnmwxkanckuii 1/y (p. Kapanapes, PecnyOnuka
V36exucran), Kaiipakkymckuii r/y (p. Ceipaapbs, Pecriybnuka Tamxukuctan), YapBakckuil r/y
(p. Ywmpumk, PecnyOmmka VY30ekuctan) u Yapmapurackuii 1/y (p.Celpmapes, PecmyOnmka
Kazaxcran). Pexa Hapbin sBisieTcsi OCHOBHBIM MCTOYHHKOM BOJIHBIX PECypcoB B OacceifHe p.
CeIpaapbu.

PesynbraThl nccieaoBaHuil pexuMoB padoTsl ChIpAapbUHCKOTO Kackaia B COCTAaBe MSTU
BOJOXPaHWIHIL, OCYIIECTBIIAIOIINX CE30HHOE U MHOTOJIETHEE PETYJINPOBAHKUE CTOKA, MIOKA3aH,
YTO MO0 MEPE POCTa CyMMAapHOI'O BOIOIMOTPEOIECHHUS U3 IJIABHOTO CTBOJIA PEKH U €€ OCHOBHBIX
puTOKOB 0T 30 10 35 KM /rox 3((EKT PeryIupyOmero BIHsIHAS BOJOXPAHHMIAIL CHIKACTCS.
Oco0eHHO, YETKO 3TO MPOSABISETCS B pexuMe paboTsl TokToryiasckoro Bogoxpanuwmuma. [Ipu
sTOoM TapantupoBanHas otaada (P=90%) CeipaapbuHCKOTO Kackaja BOAOXPAHIIIUIL COCTABIISET
33 KM3/F0}1.

Taxum 00pa3oM, MOKHO T0J1araTh, 4YTO BBOJ{ HOBBIX THAPOY3JIOB C BOJIOXPaHWJINIIAMH B
BEPXOBBIX p. HapblH MOXET pe3ko yMEHbLIUTh UPpUraluuoHHbIN 3ddekr oT padoTsl Hapbin-
CelpmappiHCKOTO Kackaga. llosTomMy HeraTHBHas MO3MIMsA Y30€KHCTaHAa Ha CO3JaHHE
Kambaparunckoit '9C-2 Brnonne oObsicHuMa. Tem Ooliee, 4TO MpU CYIIECTBYIOMICH CHUIBHOU
3aperyMpoBaHHOCTH cToka p. Hapein BBOa ['DC, paboTtatomieit B SHEPreTUYECKOM DPEXKUME,
OpUBEAET K YCIOXKHEHHIO COracoBaHMs pexuma paborel HapelHckoro kackaga B
UPPUTALIMOHHOM PEXHUME U YXYALIEHUIO BOJHO-IKOJIOTHYeCKOH oOctaHoBkM B PDepranckoi
JOJIMHE U HIKHEM TeueHuH p. CrIpaaphu.

Bce 3Tr puaMHBI BO3HUKHOBEHHS ITPOoOJIeM Apasia co BCEH 0YeBUIHOCTHIO MMOKA3BIBAOT,
YTO  HEOOXOJWMO  pPaJMKaIbHOE  YIYYIICHHE  COIHAIbHO-3KOHOMHYECKOH,  MEIHUKO-
TUTUEHUYECKON M JKOJOTMYECKOM CHUTYyallud 37eCh M COXPAHEHHWE MOpPS Kak IPUPOIHOTO
o0bekTa. OueBHUIHO, YTO JOCTHIKEHME IIOCTABJICHHOM LM MOXKET ObITh OCYLIECTBIEHO
pa3auuHbIMM 1yTsAMU. OJIHAKO HE3aBUCHMO OT I[OAXOJOB, IIPEXKIE BCEro  HEOOXOAMMO



chopMyIMpOBaTh TE€ KOHUENTyalbHbIE IOJOXKEHUS, KOTOpPble [OJDKHBI JIEKaTh B OCHOBE
NPUHIUINHANBHBIX pelieHuil mpobimembl Apana. Ilpu 3TOM  IJIaBEHCTBYIOIIUM — OOIIMM
IIPUHILIAIIOM JIOJKHO SIBJIATHCS O3JOPOBJICHHE COLIMAIBHBIX, JKOHOMHUYECKHX, SKOJOTUYECKUX U
NOJUTUYECKHUX YCIIOBHH BO BceM Oacceiine Apanbckoro mops. [Ipu aTom mroboe npesioskeHue,
HalpaBJIEHHOE Ha PELICHHE OTACIbHBIX ACHEKTOB JaHHOW MPOOJIEMBI, JOJDKHO O00S3aTeIbHO
YBS3BIBATHCS B PAMKaX €JMHON KOHLETIMH U IPOIPAMMBI.

Pemenune npobiieM Apana B 3HAUUTENbHOM MEpEe 3aBUCUT OT pEILIEHHUsS BOIPOCOB
IPUPOAONOIL30BAHNUS U BOJIHBIX NpoOJieM, B OCOOCHHOCTM Ha (OHE O3]10pOBIEHHS BCEH
COLIMAIIBHOM M 3KOHOMHYECKOW NEATEIBbHOCTH B 3TOM pervoHe. IloaTomy pemieHue naHHOU
npobaemMbl TpeOyeT mepecMoTpa BCeX MPOU3BOIUTEIbHBIX, HALIMOHAIBHBIX, MEXPETHOHAIBHBIX
U TOJIUTUYECKUX CBSI3eH JUIsi TOMCKAa U OOOCHOBaHMSI pPALMOHAIBHOM CTPYKTYypbl U
TEPPUTOPUAIBHOTO pa3MEILEHUs IPOU3BOJUTENBHBIX CHJI PETMOHA. Peann3anus 3TUX MOAXON0B
TpeOyeT KOPEHHOro MNEepecMOTpa IMOJIUTUKH BOJO- M 3EMIIETIONB30BaHMSI BO BCeM OacceliHe
Apana ¢ o0s3aTesIbHBIM NEPEeyCTPOMCTBOM HPPUTallMOHHBIX CUCTEM. TOJIBKO B 3TOM cllyyae
BO3MOYKHO YJIYUIICHHE COITMATIbHO — SKOHOMHMYECKHX ycloBuil B [Ipuapanne u Bcero Oacceiina
Apana u coxpaHeHrue ApalbCKOTro MOpsI KaK TPUPOTHOTO OOBEKTA.

[TombITKa M30JMPOBAHHOTO DPEUICHMS OTACIBHBIX 3a/1a4 M TeM OoJiee Ui OTAEIbHBIX
YYacTKOB OacceiiHa, HE TOJBKO HE JaeT 0XHUIaeMoro 3¢ (exra, HO U MOXKET OKa3aTbCs Jaxe
BpEIHON I perieHus mpoodaemsl Apana B neiaoM. [lostomy mo00ii mpoekT, HanpaBICHHBIH Ha
pelIeHHe OTAENbHBIX aCHEeKTOB ApalbCKOM NpoOIeMbl, TODKEH YBS3BIBATBECA C E€AMHOM
KoHuermuei u [IporpamMmmoii, 6a3upyromieiics Ha BBIIEU3I0OKCHHBIX TPUHITAIIAX.

IloaTOMYy OCHOBHOH WeJbI0 pelleHHss NpolJeMbl Apajna SBJsIETCH KOpPEHHoe
yay4lIeHHe COLHATbHO-DKOHOMUYECKUX, CAHHTAPHO-THTHEHHYECKHX M JKOJOTHYECKHX
ycaoBuii Teppuropun 6acceiina mops, Ilpnapanass u camoro mops.

CoOOTBETCTBEHHO, Ha HAIll B3IV, B OCHOBE PELICHUs APAJbCKOW MPOOJIEeMBbl JOKEH
JIE)KATh CICOYIOIIMKA KOMIUIEKC B3aMMOCBA3aHHBIX, OPraHU3ALMOHHBIX M  HAY4YHO-
UCCIIEA0BATENIbCKUX 3aa4.

1. Opranu3anvoHHbIE 321a9H:
o yIlIydieHue 1eMorpaduieckoi CUTyalluu U MOBBIIIIEHNE 3aHATOCTH HACEJICHNUS;

CO3/IaHH€ HOPMAIbHBIX YCIOBUU MJIA XU3HU, TPyJa U OTAbIXa B TpENenax BCETo
OacceitHa ApajbCKOro MOpS;
o 03/I0POBIIEHUE CAHUTAPHO — DMUIEMUOIOTUYECKOM 00CTaHOBKY;

IIOJTHOE TIEPEeYCTPOICTBO BOJO-H 3€MJICTIONb30BaHuUs B OaccelHe;

pa3paboTKka u BHeApeHue (B MHUPOKUX MacITadax) pecypcocOeperarommux MEponpusITui
Y MEPOIPUATHH 110 3aIUTE OKPYIKAIOIIECH Cpebl;
o oOecrieyeHne MUTHEBOW BOJON HACENCHHsI PErroHa, B TMEPBYIO OYEpeIb HACEICHHS
[Ipuapanps, co3naHue BOZMOKHOCTH YNPaBJICHUS MPUTOKOM U KQU€CTBOM PEUYHBIX BOJ C LIEITBIO
PETYIUPOBAHUS YPOBHS, COJICHOCTH U NMPOIYKTUBHOCTH MODS;

J pa3paboTKa MeXaHW3Ma pealn3alyd MPEIIoIaraeMbIX MEPONPHUITHH M0 yIYYIICHHIO
COIMAJIBHO — 3KOHOMHYECKOH CUTyaluu B ApaibCKOM PErHOHE;
o 3aKJII0YeHHe MeKpecny0THKaHCKOro 10roBopa o0 UCIIOIb30BAHUH U OXpaHe BOTHBIX,

3eMeNbHBIX W OHMOJOTMYECKHX PECypCcOB ATOrO0 peruoHa. B 3TOM oroBope JOKHBI HAWTH
YETKOC OTPAXKCHUE SKOHOMUUYCCKUE, SIKOJIOTUYCCKUE U MMOJTUTUYCCKUE aCIICKThI UCII0JIb30BaHUs,
OXpaHbl U BOCIPOM3BOJICTBA BOAHBIX PECypcoB OacceiiHa Apana M CTENEHb y4acTusi Kaxmaou
CYyBEpPEHHOW pecryONrKy B (PMHAHCHPOBAHUU MEPONPUITHI IO COXpPaHEHHIO Apaia. 37ech ke
TOJKHBI OBITH OMpEJeNICHbl 00hEMBl U Ka4eCTBO BOJBI, KOTOPHIC KaKlIas PECIyOJIMKa HMEeT
IpaBO HCIOJB30BATh HA CBOCH TEPPUTOPHU ISl PA3BUTHA XO3AUCTBA W YIIyUIICHHS



9KOJIOTHYECKON CUTYyallH, 00bEMbl U KaU€CTBO BOJIbI, [IEPEIaBa€MOI COCETHUM peCIyOsInKam,
00BEMBI U KAYE€CTBO KOJICKTOPHO-TPEHAKHBIX BOJ, COPACHIBAEMBIX B pyClia PEeK U, HAKOHEII,
00BEeMBI U Ka4€CTBO BOBI, COpachiBaeMOl B ApajbCKOe MOPE;

. Hcnosb30BaHue MeXIYHAPOAHO-NPABOBBLIX ACNEKTOB B YIPAaBJEHUU BOIHBIMH
pecypcaMu TPAHCTPAHHYHBIX PEeK 3TOr0 PeruoHa. YUWUTHIBAs OIpPEACICHHYIO crnenuduky
JTaHHOW 3ajauu, He OyJneM B He€ yriyonsaTbes. B To ke Bpemsi OCTaHOBHUMCS Ha CIIEAYIOLIUX
MOCTYJIUPYEMBIX HAMHU MO3UIUAX. 37E€Ch MPEXKIe BCEr0 HEOOXOAUMO UCXOAHUTh U3 KOHIICTIIHH,
YTO MPAaBOBBIE ACIEKThl HCIIOIb30BAHMS BOJHBIX PECYPCOB TPAHCTPAHUYHBIX PEK JOJIKHBI
PEryIupOBaTHCS MEXKAYHAPOAHBIMU COTJIAIICHUSAMH U TOTOBOpaMu. OCHOBHBIMH IOKYMEHTAMH,
Ha Hall B3IJIAJ, SBJSIOTCS JBE€ MEXIAYHApOJHbIE KOHBEHIMM — KOHBEHIMS MO OLIEHKE
BO3JICHICTBHUS HAa OKPYXAIOIIYIO0 Cpelly B TpaHcrpaHuuyHOM KoHTekcTe (1991r.) u KonBenius no
OXpaH€ M HCIOJb30BAHUIO TPAHCTPAHUYHBIX BOJOTOKOB M MEXIYHApOAHBIX o3ep (1992r.).
YMECTHO OTMETHTh, YTO OHHM HOCAT JOCTaTOYHO OOLIMil (peKOMEHAATeNIbHBIA) XapakTep u
3aTParuBarOT MPCHMYIICCTBEHHO YKOJOTHYECKHIE aCTICKThI MPOOJIEMbI TPAHCTPAHUIHBIX BOJIHBIX
pPECYpCOB W B MEHbILIEH CTEMEHH - OHU KAcCaloTCs CaMHUX MpoOJieM YMpaBieHHs BOJHBIMU
pecypcamMu TpaHCTPaHUYHBIX PEK.

W3 3TUX TOKYMEHTOB CIIEIyET, YTO BJIAJIEIbLEM BOJHBIX PECYPCOB, SIBIISIETCS TOCYAApCTBO, HA
TEPPUTOPUU KOTOPOTO OHU CHOPMHPOBAIHNCH. VIMEHHO TOCYJapCTBO — BIaJeel] IPAaBOMOYHO
pacnopsuKaThCsl STUMHU BOJAHBIMU PECYPCAaMHU, IPUYEM JOJHKHO Je1aTh 3TO PAllMOHAIBHO, TO €CTh
0e3 yiepOa /15l IKOJIOTUN U XO3SUCTBEHHOU JESATENIbHOCTH FOCYAapCTB, HAXOASIIUXCSI HUXKE 110
teyeHuto. OgHAKO B ATUX JOKYMEHTaxX CHELUMaIbHO HE pacCMAaTpUBAETCs, Kak TrocyAapcTBa
JIOJDKHBI  COOJII0/1aTh TPEOOBAHUS 110 COXPAHEHUIO CAHUTAPHBIX, SKOJIOTUYECKUX U JIPYTUX HOPM
Ha MPUHAJIeKAIIUX UM 4acTsIX BOJOCOOPOB, BKIIIOYAs OUUCTKY 3arps3HEHHBIX BoJ. Kpome Toro,
B YIIOMSHYTBIX JOKYMEHTAaX OTCYTCTBYET MEXaHW3M BO3MEIECHHUS 3aTpaT Ha BOCIPOU3BOJICTBO
BOJIHBIX PECYpCOB Ha TEPPUTOPHIX BBIIIEPACIONOKEHHBIX TOCYAAPCTB. 3/1€Ch e HEOOXOIMMO
TakK€ OTMETUTh, YTO JIOOBIE W3MEHEHHS €CTeCTBEHHOTO peXHMa BOIHBIX PECYPCOB,
UCIIOJIB3YEMBIX ~ TOCYyJapCTBamMH, JIOJDKHBI — COIJIaCOBBIBAaTbCS ~ BCEMH Y4aCTHUKAMHU
BOJIOTIOJIb30BATEISIMH.

CnenoBarenbHO, A7 S(QQEKTUBHON pabOThl STUX COrJallleHud, HeoOXoauma JeTalbHas
npopaboTKa JOTOBOPHON CHCTEMBI YIIPABJICHUS BOJHBIMU pPeCypcaMy TPaHCTPAaHUYHBIX PEK,
YUUTBHIBAIOIIEH BCe acmeKThl mpoOiemsl. [jisi perynupoBaHHs B3aWMOOTHOIIEHUN CO3JAIOTCS
MEXTOCYJaPCTBEHHBIE CTPYKTYPHhI, PEIICHHUS KOTOPHIX, MPUHATHIC MIPH OOIIEM COTJIACHU, UMEIOT
IOPUIMYECKYIO CHITY JUIsl YYaCTHUKOB, TO €CTh MOSBIISIOTCS OpraHbl, MpeACTaBIsionne cooon
HEKOTOpBIA MexyHapoaHblii «LlenTp» co cBouM Habopom kpurepueB. I1oT «llenTp», 1o
HalllUM  COOOpa)KEHUSIM, JIOJDKEH pacmojiaraTb CUCTEMOW MaTeMaTHMYeCKUX  Mojelen
(GYHKITMOHUPOBAHUS BOJHOPECYpPCHOM cHUCTeMBbl OacceiiHOB pek Amynapeu u CeIpaaphbu,
YUUTHIBAIOIINX UHTEPECHI, KaK OTACIbHBIX MOJICUCTEM (CYBEPEHHBIX TOCYAapCTB), TAK U peTHOHA
B uenoMm. HMcxoas u3 BBIIIECKA3aHHOTO TMOHATHO, YTO IS MEXIYHApOIHO-IIPABOBOTO
peryiaupoBaHus UCMOJIb30BaHUS OACCEHOB TPAHCTPAHUYHBIX PEK B HACTOALIEE BPEMsI JIOJKHO
OBITh XapaKTEPHO CTPEMIICHHE K IMOMCKY KOMIIPOMECCA MEXIY TpPeOOBAaHUSMHU DKOJIIOTUU U
MOTPEOHOCTSIMHU XO35IUCTBEHHOMN JESATEIHHOCTH YEJIOBEKA.

B pamkax paccmaTpuBaeMoON OpraHM3allMOHHON 3aJaud HE HUCKIYEHO U PAacCMOTPEHHE B
KAaueCTBE BAPWAHTA NPHUBJICUCHUE U3BHE JTONOJHUTEIBHBIX BOAHBIX PECYPCOB CEBEPHOIO COcena
(Poccun).

2. HayuyHo-uccie10BaTe 1bCKHE 321a4H:

[Ipexxne Bcero HEOOXOIUMO OTMETUTh, YTO pelIeHHEe MpoOieMbl ApaabCKOTO MOPS
CBOJUTCS, B KOHEYHOM CYETe, K PEIICHUIO JIByX KJIIOUEBBIX, TECHO CBS3aHHBIX MEXIY COOOMN
dbyHaamMeHTaNbHBIX 3a7a4. [lepBasi U3 HUX COCTOUT B YCTAHOBJIEHUH TeX CBOMCTB M pyHKIMIT
ApaJIbCKOro MOpsi, BKJIKYAsA JAedbTbl pek Amyaapbu U CpIpaapbu Kak NPHPOIHBIX
00bexkTOB. BTOpasi - KopeHHOe MepeycTPoONCTBO BOJO- M 3eMJIENO0JIb30BaHUsl B OacceiiHe
MOPSsi, TO3BOJISAIOIIEE HE TOIBKO YIYUIIUTh €0 COLMAIBHO — SKOHOMHYECKHE U SKOJIOTHUECKUE
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YCIIOBHSI, HO U O0ECNe4YMUTh TAaKOil NPHUTOK PEUHBIX BOJ B MOpE, KOTOPbIM Obl oOecrieunBai
BBITMIOJIHEHHE COOTBETCTBYIOIIUX CBOMCTB M (YHKIHMHA ApaibcKoro Mops, Kak HPHUPOJHOTO
o0bexTa. OT 0TBETa Ha BOIPOC O COXPAHEHUHU THAPOMETEOPOIOIHUECKUX, THAPOTr€OJOrHUUCKUX
U DKOJIOTUYECKUX (YHKIMH MOpPS 3aBHUCHT CTpaTerus M TaKTHKa YIYYIICHHS COLMAIbHO —
SKOHOMMYECKHUX M 3KOJIOTMYecKuX ycioBuil kak Ilpuapaibs, Tak U BO BCEM OacceiiHe MOps.
KiroueBbIM BOIIPOCOM 371€Ch SIBISETCS YIIPABIEHHE BOJIHBIM OamaHcoM Apanbckoro mopsi. Ilpu
9TOM BapHaHTHI U CPEJCTBA YIPABICHUS BOJHBIM OATaHCOM MOPS JOJDKHBI OBITH ONPEETICHBI B
pe3yJibTaTe CHelMaIbHBIX HCCIIEOBaHUIl. BhloIHEHHE MOpEM BBILIENIPUBEICHHBIX (DyHKIUI
TpeOyeT MOCTYIUICHHUS B HEro COOTBETCTBYIOILEIrO NPHUTOKAa pedHBIX BoA. Ilocimennee Moxer
OBITh 00ECIIEYEHO 3a CUET NOUCKA JONOJHUTENBHBIX BOJHBIX PECYPCOB, HCTOYHMKOM KOTODPBIX
MOTYT OBITh Kak COOCTBeHHbIE (0acceiHOBBIE) MCTOUYHHKHM, TaK W BHEUIHHME, KaK 00 3TOM
yKa3bIBaJIoCh Bhlle. CHEKTp BO3MOKHBIX HCTOUHHUKOB BOJIHBIX PECYPCOB TOCTATOYHO IIMPOK —
OT HCKYCCTBEHHOT'O OCAXKACHHS aTMOC(EPHBIX OCAJAKOB M TassHUA JIGAHUKOB (HETPaJAULMOHHBIE
WCTOYHHKH BOIHBIX PECYPCOB) 0 IMEPEOPOCKN PEUHBIX BOJA U3 CMEXKHBIX U OTNAIECHHBIX PEYHBIX
cucreM. [Ipu 3TOM HE3aBUCHUMO OT UCTOYHMKOB IOTIOJIHEHHS BOJHBIX PECYPCOB MOpSsI, PElleHHE
npodaeMbl Apaa J0JKHO UCXOAUTh U3 KOPEHHOT'O NEPEYCTPOICTBA BOJIO- U 3€MIICHOJIb30BAHNUS
B OacceiiHe MOpsl, BKIIIOYAIOIIEro B ce0sl M3MEHEHHE CTPATerMH Pa3BUTHS IPOU3BOJUTEIbHBIX
CHJI U UH(PACTPyKTYpbl HApOAHOTO XO3s5MCTBA, B TOM YHCJIE YaCTUYHAs 3aMEHa IIOCEBOB
XJIOTIKA, JUKBHUIALUSA TIOTEPh CEIbCKOXO3AWCTBEHHOM NPOMYKIUHM, W3MEHEHHE HKCHOPTHOM
MOJIMTUKY, Pa3BUTHE IepepadaThIBAIOMIMX M psiga IPYyTHUX OTpaciedl HapoOJHOTO XO3siCTBa,
CHIDKEHHE IUIONIA/Iel TI0Jl pUCOM, YaCTHUUYHBIM BBIBOJ HENPOAYKTHBHBIX OPOLIAEMBIX 3€MEIb U3
0o0opoTa, peryJupoBaHHE XUMHUYECKOTO COCTaBa KOJUIEKTOPHO-APEHAKHBIX BOJ U YIIPABICHHE
UMH, BHEJIPEHHE HOBBIX BOJOCOEpEraroUIMX TEXHOJOTHMM B CEIbCKOM XO3fAHCTBE W
IPOMBINUICHHOCTH, CO3JAHUE U BHEAPEHHE HOBBIX, 00Jie€ MPOTYKTHBHBIX COPTOB PAacTEHUH H,
HaKOHEI,— BCEMEPHOI0 HCMOIb30BaHUsA coBpeMeHHbIX [MC-texHomoruii u MOHMTOpHHra
COXPAaHEHHs KauecTBa OKPYKAIOIIEH IPUPOIHON CpeblL.

ITonBoas UTOT BBILIECKA3aHHOMY, MOKHO —TIPUATH K BBIBOJY, YTO PEIIEHHE YKAa3aHHBIX
KJIIOYEBBIX 337a4 BO MHOIOM OyJeT 3aBHCETh OT YCIEUIHOTO PELICHHs HIDKE MepeyHCIICHHBIX
(yHIaMEHTANBHBIX U NIPUKIAIHBIX 3a7a4:

. pa3paboTka BOJOXO3AHCTBEHHON cTpaTeruu ans OaccelitHa Apana ¢ y4eTroMm
HOBBIX IIOJINTUYECKUX U IKOHOMUYECKUX YCJIOBUH, a TAK)KE BO3MOXKHBIX U3MEHEHUN KIUMarTa;
. 000CHOBaHHE KOMIUIEKCA THIPOJIOTO — BOIXO3AHCTBEHHBIX MEPONPHUATHH IO

palMoHAH3aMK BOJO- M 3CMJICIIONB30BAHUS M YIIYUYIICHHS SKOJOIMYECKOH OOCTAHOBKH B
Oacceiine Apanbckoro mops u [Ipuapaise;

. pa3paboTka BapuaHTOB BOJOOOECHEUEHHUs] XO34HCTBA M HaceleHusa B OacceiiHe
Apana ¢ y4eToM yIIydIIeHHs SKOJOTHUECKUX 0OCTAaHOBKU B PETHOHE;
. pa3paboTKa CHCTEMBI JKOJIOr0 — JKOHOMUYECKHX Mojened Juisi 000CHOBaHMS

OPUHATHH PEeIIeHUH Mo YIYUIIEHUIO COLUATbHO-3KOHOMHUYECKON U 9KOJIOTHYECKOH CUTyaluu B
pErnoHe U COXpaHeHUIo Apasa Kak IPHUPOTHOro 00bEKTa;

. aHaJ M3 M OICHKA CTPYKTYpPHI BOIHO-COJEBOTO OanaHca OacceifHa ApaiabCKOTO
MOpSs M CaMOro MOpsi M €€ H3MEHEHHs  IIpH pa3IMYHBIX BapUaHTax pPa3BUTHUA
BOJIONIOTPEOIICHUS;

. aHaJM3 M OLIEHKA W3MEHEHUN YpPOBHA ApaIbCKOrO MOpPSI M COCTOSHHUSL €ro
HKOCHCTEMBI IIPH  PA3JIMYHBIX BAPUAHTAX PAa3BUTUSA BOJONOTPEOIEHUS B €ro OaccelHe;

. aHaJi3, OLICHKAa W NPOTHO3 BOJHBIX pecypcoB OacceifHa Apanbckoro Oacceiina,
KaK /Ul COBPEMEHHBIX KJIMMATHUYECKUX YCIIOBUH, TaK U JUIS CIIEHapHeB BO3ZMOXHbBIX U3MEHEHUH
KJIMMaTa;

. pa3paboTka MOHHMTOPHHIa ApanbCcKoro OacceifHa, BKIIIOYAIOMIETO B  ceOs
aBTOMAaTH3MPOBAHHYI0  HMH(OPMAIMOHHYIO  CHCTEMY  WUCIOJIb30BaHUSA,  OXpaHbl U
BOCTIPOM3BO/ICTBA BOJHBIX, 3eMENbHBIX M OHonorndeckux pecypcos (AUC «Apamy»).



B 3aknroueHre oTMETHUM CleIyIOIIME MOJIOKEHUS, KOTOpbIe, Ha Halll B3IJIAJ, SBIISIOTCS
OYEHb BaXXHBIMHU IS BOJOYCTPOMCTBA M COXPAHEHMSI KAYECTBA OKpY»karomien cpeanl crpadn CHIT
U TIpeXJie Bcero, - L{eHTpanbHO - a3UaTCKUX PeCIyOIIHK.

Hecmotpss Ha wu3MeHEHUs, MPOUCIIECAIUINE B MOJIUTHYECKOM M COLHUAIBHO —
skoHomuueckor xu3Hu crpaH CHI' B konme XX-ro croneTtusi, posib BOAHOTO (DakTopa, Kak
JJIEeMEeHTa TPOU3BOJAUTENBHBIX CHJI M Kak JaHamadrooOpasyromero ¢akropa, OCTaercs
NpEeAONPEACISIONIEH Il JKU3HU HACEJICHHs] OSTUX CTPaH M Pa3BUTHS HMX HKOHOMUKH.
OmHOBpEMEHHO CTAaHOBHUTCS Bce Oojiee akTyallbHOM M BCE OoJiee YCIOXHSETCS MpodiieMa
BoJlo0o0OECTICUeHHST pa3BUBAIOIMINXCS dSKOHOMHK cTpaHn CHI' um ympaBineHuWss WX BOJHBIMU
pecypcamu. B cBsi3u ¢ 3TUM HEOOXOAMMO MPOBEACHHE KOMIUIEKCAa HAy4HBIX HCCIEIOBaHHM B
pamkax npobneMsl «Pa3paboTka cTpaTeruu U onpeAeNieHue MyTel pemieHus: Bogoo0ecnedeHus
ctpad CHI' B oTnaneHHON NepCcnekTuBe ¢ y4ETOM BO3MOKHBIX U3MEHEHHM KIIMMaTa U CTPATeruu
Pa3BUTHS SKOHOMUK 3TUX CTPAH».

B cymmsoctH, peur wumer o paspabotke «l'eHepalbHONW CXEeMBl KOMIUIEKCHOTO
UCTIOJIb30BaHUs, OXpaHbl M BOCIPOHM3BOJCTBA BOJHBIX pecypcoB » Ha Ommwkaiimue 20-30 jer ¢
y4eToM HOBBIX peanuii B Poccuu, crpanax CHI' u mupe. [[ns HaygyHOrOo 0OOCHOBaHMSI TaKOTO
pona «Cxembl» MOTYT OBITh WCIIONB30BaHBI PE3YNBTAThl (PYHIAMEHTAIBHBIX HCCIIEIOBAHUM,
MPOBOAMMBIX HMHCTUTYTaMu Poccum, Bkmoudas  Poccuiickyro AkaaemMuio Hayk, a Takke
o0pa3oBaTeNbHBIME  yupexIeHussMu Poccun, B TOM uncie MOCKOBCKHM TOCYAapCTBEHHBIM
yHuBepcutetaM  [IpupomooOyctpoiictBa  (ObIBmMK ~ MOCKOBCKHI  THAPOMEITHOPATHBHBINA
UHCTUTYT).

W3naras MeTOMONIOTHIO CHCTEMHOTO IMOJXO0Ja K YINPaBICHUIO BOJAHBIMU peCypcamu
OacceifHa ApalbCKOrO MOps, OCTAHOBHMCSI Ha €ro MPUKIATHOM amnmapare - MaTeMaTHYeCKOM
MonenupoBaHud. (COBMECTHOE HCIOJB30BaHHWE BOJHBIX PECYpCOB pEYHbIX OacceiHOB
HECKOJILKUMH CYBEPEHHBIMH TOCYAapCTBAMH, PACTIONOKEHHBIMH B TIPEJEIax 3TUX OacCeiHOB,
ABnsgeTCs KOHMOIUKTHBIM. TpeOoBaHUs OTAENBHBIX TOCYJAapCTB K €CTECTBEHHOMY PEXKHUMY U
KaueCTBY PEUHBIX BOJ pa3nuyHO. Ecim k 3ToMy H00aBUTH elle u TpeOOBaHUS 10 COXPaHEHUIO
KayecTBa OKPY’Kalolleill MPUPOAHOIN Cpesibl, TO CTAHOBUTCS OYEBUIAHBIM, HACKOJIBKO CIOXKHBIM
SBJISIETCSl COIJIACOBAHME HX HMHTEPECOB B TMpejesiax pacCMaTPUBAEMbIX PEYHBIX OacCEilHOB.
CnenoBarenbHO, TpeOyeTcs NOCTHKEHHE COIJIacUsl MEXIy YYaCTHHKaMH, HCIOJIb3YHOIUMU
BOJIHBIE PECYpPCHI JAHHOTO PEYHOro OaccelHa, BKJIIOYAs MHTEPECHl OKPYKAIOUIEH MPHpOIHON
cpenpl. Jns ¢opmanuzanuu U pemieHus 0 BbIXOAE M3 JAaHHOW KOH(JIMKTHON CUTyallud NpU
yOpaBlIeHUH BOJHBIMH pPECypcaMy TpPAaHCTPAaHUYHBIX PEK, HeoOXoauMo Ha GopMaTbHOM
MaTeMaTHYECKOM SI3bIKE PACKPBITh U OMUCATh CBSI3U MEXKy BogHOpecypcHou cuctemoit (BPC) ¢
OJTHOW CTOPOHBI M €€ y4acTHHKaMH — ¢ JApyroi. B kauectBe (hopmMasbHOro ammapara MOXKHO
UCIIOJIb30BAaTh CHCTEMbl MAaTE€MaTHYEeCKHX Mojielei, padoTalluXx B ONTHUMH3AIMIOHHOM U
MMUTALIMOHHOM peXuMax. B paMmkax paccMarpuBaeMoro MoOAXOAa HaMH MpeaJiaraercs
UCIIONB30BaTh CBSI3aHHBIE MEXKAY COOOH JBYXYpPOBHEBYIO ONTHMH3AIMOHHYIO MOJEIb
yIpaBieHUsT BOAHBIMU pECypcaMHM TPAHCTPAHMYHBIX PEK W HMUTALHUOHHYIO MOJEIb
(GYHKIIMOHUPOBAHUS CHUCTEMBl BOJOXPAHUJIMII C YYETOM KauecTBa BOJBI B PYCIOBOI 4YacTu
pedHoro OacceiiHa.

eyxypognegaa onmumuszayuonnan modenp Ha BepxHEM ypOBHE CO3[AE€TCS HEKOTOPBIM Tak
Ha3plBaeMblii  «LleHTp», QopmMmynupyromuii rn06anbHBIE 3aJauyd  paclpeseleHuss BOAHBIX
pecypcoB Bcero OacceiiHa, a Ha HWKHEM YpPOBHE CO3/AlOTCS IOJICUCTEMBI, OTpaKarolue
MHTEPEChl CYBEPEHHBIX TOCYJapCTB, YCTbEBbIX oOnacteil u ApanbCKoro Mops, TIJe
bopMyIMpYIOTCS aHAJOTMYHBbIE 3a/a4yM, pellaeMble Ha STOM YypoBHe. «LleHTp» sBisercs
KOOPAUHHUPYIOIIUM OpPraHOM, KOTOpBIA BKJIIOYAeT B ceOs MpencTaBUTENEH BCEX CYBEPEHHBIX
TOCYJIapCTB M CTPEMUTCS PACHpPENENUTh INI00ATbHBIE BOJIHBIE PECYpPChl MEXKAY OTACIbHBIMU
CYBEPEHHBIMHM TOCyJapcTBaMH (IOACHCTEMAMM) C yY4ETOM HHTEPECOB YCTbEBBIX oOnacTell u
Apanbsckoro Mopsi. B peanbubix ycnoBusix ynpasnenus "LleHTp" nmeer oOuryto KapTUHy Ha BCEi
TEPPUTOPUU peYHOro OacceiiHa, HO He oOnagaeT mHMOpMaIend 00 IKOJOTO-DKOHOMHYECKUX




mpoliieccax, XOpoIIo M3BECTHBIX OTIEIbHBIM mojacuctemMaM. C JIpyrod CTOPOHBI, HA HUXHEM
YPOBHE XOPOILIO U3BECTHBI KOJIOT0-7KOHOMUYECKUE ACTIEKTHI UCIIOJIb30BaHUSI BOJHBIX PECYPCOB
B CBOMX IIOACHCTEMax, HO HE WM3BECTHBI CHUTyallUd B JIPYTUX MOJCHCTEMaxX M B IIEJIOM IO
Oacceiiny, Tem OoJiee B 3aMBIKAIOIIEM BHYTPEHHEM BOJIOEME, BKIIIOYAsl HIDKHEE TEUCHHE, IENBTY
u Apansckoe mMope. O4YeBHAHO, YTO CHCTEMa TaKMX MOJIEJeH MTOJDKHA OBITh TOCTPOCHA W
B3aMIMOYBSI3aHA 0 MPHUHIMITY IBYXYPOBHEBON CHUCTEMBI YIPABIIEHUS BOJHBIMU peCcypcamMu C
SPKO BbIPAKEHHBIMU BEPTUKAIBbHBIMU CBsA3sIMU. [locieHue nomkHbl ObITh 1ByX TUNOB. [lepBbiii

o o V; o
THUII B3aUMOCBA3€H - KOOPAMHUPYIOIIUE BO3ACHCTBUA !, MOCTyNarOIIKe OT BBILIECTOSAIIEH K
HIDKecToSMM ~ ynpaisitoniuMm  cuctemam  (Puc.1). Ilox BausiHMEM KOOpAMHMPYIOIIMX

o . V;
BO3JICHCTBUII ! CHUCTEMBI HUKHETO YPOBHS BBIPAOATHIBAIOT JIOKAIbHBIC TUIAHOBBIE PEIICHUS
X; o : o
I u curHaibl OOpaTHON CBS3U 1. DTU CUTHaJIbl TMPEACTABISAIOT COOOW pPeaKInio
N V;
HIDKECTOSAIINX CHUCTEM Ha KOOPAWHUPYIOIIHUE BO3IEUCTBUA . llepemaua HaBepx 3THX
CUTHAJIOB TOPOXAAET BTOPOM THUIl B3aUMOCBA3EH MEXIY YIPaBISIOIIMMH cucTeMamu. B
OTIHMCBIBAEMOI CHCTEME BHIPAOOTKA BBIXOIHBIX YIPABISAIOUINX PEIICHUH MPOUCXOIUT TOIBKO Ha
HIOKHEM ypoBHe. CrnenoBarenbHO, B JBYXYpPOBHEBOI CHCTEME YIpPaBIIEHUS YIIpaBIdiollee

x . x={x;} i=1,n
pelienue BLIPA0ATHIBAETCS KOMIIO3ULIMEH JIOKAIBHBIX PEIICHUM , ’
OT/ICNIbHBIX CYBEPEHHBIX TOCYAAapCTB HIM CyOBEKTOB ITHUX TOCYAApCTB, PACIOJIIOKCHHBIX B

OacceiiHe peku. BrplmecTosias cucTeMa HEMOCPEICTBEHHO HE Y4YacTBYeT B pa3paboTke
X; " . V;
pemieHus ~ !, OHa BIMSAET HA HETO C IOMOULIbIO KOOPAMHUPYIOLMX Bo3AecTBuil L. IIpu atom

X o
CJIeayeT OTMETHTh, YTO pa3paboTKa yIpaBisiomiero pemeHus ~ ! B JByXypPOBHEBOW CHUCTEME
MpEACTaBIsIET CO0OM WTEepaTUBHBIM mporecc. TakuMm o0pa3oM, B paccMaTpUBAEMBIX

X:
JBYXYPOBHEBBIX CHUCTEMax HAXOXJICHHE IUJIaHOB HCIIOIB30BAaHMS BOIHBIX pecypcoB ! H

CUTHAJIOB OOpaTHOM CBS3U i Ka)XJI0W HMXKECTOSIIIEN JOKAJIBbHOW CHCTEMON MPOM3BOIUTCS C

. . L. V-)
IIOMOIIBIO PEIIEHHsS HEKOTOPOM ONTHMM3ALMOHHON 3a1auu ’( 17, xoropyro Oymem
Ha3bIBaTh JIOKAJIHHOW ONTHMH3AIMOHHON 3adadei. YCIOBHMCS TaKkKe, YTO s BBIPAOOTKH

= (v;)
KOOPAMHHUPYIOMIMX BO3JIECHCTBUM ( ! UCIIONB3YEeTCSl KOOPAMHHUPYIOMIAs MOJENb

LO(}\'). CrnenoBaTenbHO, ISl yIpaBiICHUS BOAHBIMU pPECypcaMH TPAHCTPAHUYHBIX PEK
JIBYXYPOBHEBAsl CHCTEMa MOJEJIEH CTPOUTCS C IENIbI0 PACUJICHEHHUS CIOKHOW TJIO0AThHOM
ONTHMHU3ALIMOHHON 3a/Jauyd Ha psAl JIOKaJIbHBIX NoA3aad (YBSI3KY KOTOPBIX OCYIIECTBIISET
KOOpAMHAIIMOHHAsT MoJienb). B pesynbrare (yHKIMOHUPOBAHMS JIByXYPOBHEBOM CHUCTEMBbI

HIDKECTOSIINE JIOKAJIbHBIE MOJCHCTEMBI BBIPA0ATHIBAIOT PEIICHUS xi, KOMIIO3UIUST KOTOPBIX
JOJKHA COBMAAAaTh WM ObITh MaKCHUMalIbHO MNPHUOJMKEHa K ONTUMAIbHOMY TJI00AbHOMY
wiany. llostoMy mocTpoeHHMe paccMaTpuBaeMOro  Kjacca JIByXYPOBHEBBIX — CHCTEM
HEMOCPEJCTBEHHO CBS3aHO C MpoOieMol pa3pabOTKM METOAOB COIIACOBAHUS JIOKAJIbHBIX
ONITUMYMOB C TJI00QJIbHBIMU.



Puc. 1. O6wan cxema A4BYXYyPOBHEBOW CUCTEMbI YNPaBAEHUA BOAHbIMU pecypcamm peyHoro 6acceitHa.



MartemaTuyeckasi NOCTAHOBKA 3aja4W. XOTS BOAHBIE PECYpPChl MOTYT OBITh
VCIIOJIb30BAHBI Ul PA3JIMYHBIX LIEJIEH, B JaHHOM MMOCTAHOBKE PACCMATPUBACTCS UCIIOJIb30BAHNE
BOJHBIX PpECypcOB IPEUMYIIECTBEHHO B CEIbCKOM Xo3siiictBe. MHTepechl  apyrux
BOJIONIOTpeOUTEeNel, OCOOEHHO HaceleHWs, 3aJaloTcd B BHJE  OrpaHUYEHUH, T.e.
Y/I0BJIETBOPSIIOTCS MOJHOCTHIO. 3a7aua ONTUMAJIbHOIO paclpeiesieHUsl BOJHBIX PECYPCOB MEXKIY
CEJIbCKOXO35MCTBEHHBIMU YYaCTHUKaMH BOJIOXO3SIIICTBEHHOW CHCTEMBI peYyHOro OacceiiHa B
MaTpUYHOMU 3anucu GOpMyIHpyeTcs Tak:

IIpsimas 3axa4ya /BolicTBeHHas 3a/1a4a
(C,X)—) max (Y,b)—> min
AX<b YA>C' (1)
DX =>B
X220 Y =0

X = (xl,...,x ) y .
rac n’; —n - MCPHbBIN BCKTOp—CTOJ’I6eI_I (r[epeMeHHaﬂ npsAMOU 3aaa4u,

b0 TUIONIA/Jb BCEX KATErOpUM OpOIIaeMbIX M OOrapHbIX 3eMejb, JHU00 00BEM BOJIHI,
0/1aBaeMOM Jj -My CeIbCKOXO3MWCTBEHHOMY YYacTHHKY C { -TO CTBOpa pEKH);

C =(cq,...C ) y y

( LseesBn) _ oy MEpHBIA BEKTOP-CTpoKa (3¢ (HEKTUBHOCTh); A- MaTpula YCIOBUH
(ynenpHBIE 3aTpaThl BCEX BHJOB NPOU3BOACTBEHHBIX M IMPHPOTHBIX PECYPCOB) pa3MEpPHOCTHU
M XMN; p— m - mepHbIi BeKTOp-cTONOEN (MPOM3BOACTBEHHBIE M IIPUPOIHBIE PECYPCHI,

HEOOXOJUMBIEC JUIsI BEICHHUS CEIbXO3MPOU3BOJICTBA); Y= (YIa-"’ym)—m-MepHHﬁ BEKTOP-
cTonbenr (mepeMeHHas IBOMCTBEHHOW 3aJadyM - CHUCTEMa pacUeTHBIX IIEH, TO €CTh OIICHKa
MIPOU3BOACTBEHHBIX M MPHUPOAHBIX PeCypcoB); D — maTpuila MHTEHCUBHOCTH (YpO>KailHOCTH)
MIPOU3BOJACTBA, PA3MEPHOCTHIO mp X n; B Mmp -MEpHBI BEKTOp-cTos0er] (00BheM
HEOOXOAMMOM CENTbCKOXO3IMCTBEHHON MPOAYKIIUH, KOTOPBIN MPEINPUATHE TTOIYIUT 32 TON).

B nanpneiimem 3amauy (1) Oynem HaspiBaTh mnonHoW uHopMmanmonno (ITN) 3amaueit
KOOPAMHMPYIOIIETO LEHTPA, cokpaieHHo — [1M1-3anaueii (3a1aua BEpXHETO YPOBHS).

Afyeuis Ay, Ay jed

Pazo6bem MaTpuily A Ha MOAMATPUIIBI J , TJIe TIPU KaXJ0M

A . mxn:
matpuna  J uMeeT pa3MepHOCTH J . Peur ummer o pasOuenmm GacceiiHa pexku Ha

OTACJIBHBIC MOACUCTEMBI, KaXKasd U3 KOTOPBIX ABJISICTCA OTHOCUTCIIBHO C&MOCTOSITCJIBHO?I; B TO
JKC BpEMs OHa B3aUMOCBA3aHA C HCKOTOPBIMHU r100aIbHBIMHU pecypcaMu, H, MpCxKAC BCEro, C

D=(Dy,...,D},...,D;)

BOJHBIMU. Torma COOTBETCTBEHHO pa30MBAIOTCS: MaTpHIIA ,

€ =(CyyeersC e, C ) X=(X1,--.,X,-,~-,XJ),
C;. X

BEKTOPBI u IIpU4IeM

. > n.
pa3sMepHOCTh J nna J € pasusercs /. Torma [IM-3amaua npeoGpasyercs K



J ) [ (Y,b)—) min )
Z(CJ,XJ)—)max YIAIZCI
1 " 2)
J eeccsce
2. A;X;<b Yidi.
JT > Cy
ZI:DJXJZB Y;20,je[1,J]
X;20,j¢e[1,J]
J . J

u. j e[l J ]
BBoauM m-MepHBII BekTop-cToa6en 7, J ’
YCIIOBHIO

, YIOBIICTBOPSIOLIUI

J
3
Duj<bh ©
1

CKOMITOHOBaHHBIN M3 HUX IUIaH Ha3biBaeTcs [IM-mmaHoM (LIeHTpadbHBIM IUIaHOM). BekTop "
€CTh IUIAaH j -IO MOACHCTEMHOTO KOMIIOHEHTa LeHTpayibHOro IiaHa U. Kak yke oTmedanocs,
MOJl TOJICUCTEMOW TOHMMAaeTCs 4YacTb OacceiiHa, pEruoHa, TEPPUTOPHUH CYBEPEHHOIO
rocyJ1apcTBa, aJMUHUCTPATUBHAS TEPPUTOpPHANIbHAS €AUHUIA, SKOHOMHUUYECKUN PalloH U TOMY

nogao6Hoe, a  J/ — rnoGanbHBIA BOAHBIN pecype, KOTOpbIi Boiaensercs «llenTpom» as j—oit
nojcuctemsl. Jlanee GopMynHpyrOTCs 331a4M JTMHEHHOTO TPOTPAMMUPOBAHUS JUISI

Jj-oi noxcucTeMsl pu HeHTpansHoM miane U = (uy, Uy,..., Uj). B nansueiimem 3agaun (1) u (2) ¢
orpannyeHueM (3) CBOAATCS K MaKCUMHHHOM 3ajaue, JJis PEIICHUs] KOTOPOM HCIIONb3YeTCs
TEOPETUKO-UTPOBas Mojienb. [Ipu yncneHHOM peleHre paccMaTpUBAEMBIX 3a/1a4 MCIIONIb3YeTCs
CHUMILIEKCHBIN allTOPUTM JIMHEHHOTO MTPOrPaMMHUPOBAHUSI.

Takum oOpa3om, pemieHue AByXypoBHeBoMl wmozenu (1) — (3) mo3Bomisier, MOMYyYUTh
ONTUMAJIbHBIE TUTAHBI PACTIPEICTICHUs] BOJHBIX PECYPCOB MEXKAY YUYACTHUKAMHU BOJHOPECYPCHBIX
cucreM (BPC) ¢ yueToMm uHTEpEeCOB NPUPOAHBIX KOMIUIEKCOB. [IpH 3TOM cienyeTr OTMETUTh, YTO
peuIeHus, TPUHUMAEMbIe C MTOMOIIBI0 PACCMOTPEHHOHN JBYXYPOBHEBOW MOJIENH, TIOIYYCHBI B
MPEIINONIOKeHUH, YTO  BOAHBIE PECYpChl HE MEHSAIOTCS BHYTpU Toaa. B peanpHOCTH ke
pacronaraeMble  BOAHBIE pecypchl (Kak W BOJONOTPEOJICHHWE) HWMEET BHYTPUTOIOBOE
pacnpenenenue. [loaTomy BO3HUKaeT cieayrolas 3ajada,— OKOHYATEILHOTO pachpeielieHus
BOJIHBIX pecypcoB Mexay ydacTHukamu BPC ¢ yderoM IMHAMHMKH BOJHBIX PECYpPCOB U
corylacoBaHue TpeOoBaHMI BojomoTrpeOuTenedl (B TOM 4YHCI€ TUAPOIHEPTeTHKH) C
BHYTPHUT'OJIOBBIMH UX pacHpenesieHUsIMH. JJIsT JOCTHKEHHS 3TOTO MCIOIB3YETCs] HMUTAIIMOHHAS
Moenb GpyHkiuonuposanus BPC ¢ Bogoxpanunumamu.

HUmumayuonnaa _modensv ynkyuonupoganus BPC. OOmas noctaHoBKa 3ajayu
(GYHKIIMOHUPOBAHUS BOJAHOPECYPCHOM CHCTEMBI C BOAOXpPAaHWIMIIAMH  (QOpMYTUpPYETCS
CIEAYIOIIHUM 00pa3oM.

PaccmarpuBaeTcsi BOZHOpECYpCHasl CUCTEMa, COCTOsIas U3 Kackaaa N BOJOXpaHHIIUIL C
I'DC, pacmonoXKeHHBIX Ha OCHOBHBIX M OOKOBBIX NMPHTOKaX peku. Kakaoe BOJOXpaHWIUIIE
UMEeT M YYacCTHHKOB. B kadecTBe yuyaCTHHKOB NMPUHUMAIOTCS: HUPPHUTAUsi, THAPOIHEPTETHKA,
NPOMBIIIICHHOE M KOMMYHQJIBHOE BOJOCHA0)KEHUE, CAaHUTApHbBIE IOMYCKH M TpeOOBaHUs
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NPUPOAHBIX KOMIUIEKCOB. [leproa perynupoBaHusi pa3OMBaeTCs Ha N PaBHBIX (MM HEPaBHbBIX)
OTPE3KOB BpEeMEHU. BBIOOp pacyeTHOro oTpe3ka BPEMEHH 3aBUCUT OT BUAA PETYIHUPOBAHHUS
PEYHOTO CTOKA B IMpENeNNax OJHOTO BOAOXO3SHCTBEHHOTO TOAA C YBS3KOW €r0 CO CIEIYIOUIIM
TOZIOM, a TPOJOJKUTEIBHOCTh PACUETHOTO MHTEpBaja IOJaracTcs paBHON OIHOMY MECHILy,
JIeKa/ie WINA TICHTaJie. YUHUTHIBAas BAXHOCTh BOJOCHAOKCHHS HACEIICHHS, a TaKKe MAIYIO JIOJIO
IPOMBIIIJICHHOTO BOJl0CHaOXeHus (He Ooiyee 5% oT oOmiero BoaomnoTpediIeHHs), B pamMKax
JTAHHOM TTOCTAaHOBKH TPEAYCMATPUBACTCSI UX MOJTHOE 00eCreueHrue U COOTBETCTBEHHO B MOJIENb
UX TpeOOBaHUS BKIIIOUYAIOTCS B BUJE OTPaHUUYCHHH.

[Ipennonaraercss Takke, YTO BCE TMOTPEOWTENH BOIBI PACIOJIOKCHHBIC BIOIb DPEKH,
bopMUPYIOT 3arps3HEHHBIE COPOCHBIE W BO3BpaTHBIC BOABI. COpOC ATHX BOJ B PYCIIO PEKH,
npeXxae BCEero, YXyJIIIaeT IOoKa3aTeld KadecTBa PEYHOW BOJBI, a TaKKe CONpPSDKEH C
YXYAIIEHUEM MMOYBEHHO-MEIMOPATUBHBIX YCIOBUN B UPPUTAIIMOHHBIX CUCTEMAaX PErHOHA M, KaK
CJIEZICTBHE 3TOTO, CO CHIDKEHHEM MPOAYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX 3€METb.

B cBsi3u ¢ 3TUM npeanonaraercs, YTo Kax/jas HppUralMoHHas CUCTeMa Ha BBIXOJIe UIMEET
HAKOMUTENM (MCKYCCTBEHHBIC WJIM E€CTECTBEHHBIC), TIO3BOJISIONINE B 3aBUCHMOCTH OT
AKKyMYJIHPYIOIIEH CIIOCOOHOCTH PEKM MepepacipeelisiTh BO BpEMEHH M B IPOCTPAHCTBE CTOK
BO3BPATHBIX BOJ M TE€M CaMbIM COXPaHSATh HOPMATHBBI MOKa3aTeJed KayecTBa PEYHOW BOJIBL
OcCHOBHBIM TpeOOBaHMEM K HAKOMMTENSAM SBISAETCS MAaKCUMyM HMX OINOPOXHEHHUS B KOHIIE
BOJIOXO3STICTBEHHOTO TO/[a (B 3aBUCUMOCTH OT BOAHOCTH T'0fIa) TIPY COXPAHEHUU B KOHTPOJIBHBIX
CTBOpax BOJOTOKA, PACHOJOXKEHHBIX HWXKE IO TEYCHHMIO, KOHILIEHTPAIMH 3arps3HSIONINX
BemecTB (3B) B pedHol BOJIE HE MPEBBIMIAIONICH TTPEACIBHO JOIMYCTUMYIO.

MaremaTnueckasi IOCTaHOBKAa  paccMaTpHBaeMOM  3ajauum  TakoBa: TpeOyercs
MUHHMH3UPOBATH PYHKIIMOHA

T U -U
= = . t opt
oV ,U,t)=minM| Y |———
t=0 Uopt
B B ~ ; 4)
V=AW+BU , (5)
V<V<V ©)
Uz20 (7
npu t= 0’ V = VO’ rae V - BEKTOp HAIIOJIHCHMU, U - BEKTOp MOITYyCKOB U3 BOAOXPAaHUJIUILIL,
Uo”t - ONITUMAJIBHOE 3HAYEHUS TTOMYCKOB, w. BEKTOP BOJIHBIX PECYPCOB, r. TEKyIllee BpeEMSI,

A u B-maTpulibl CHCTEMHBIX YCIOBHH.

Pemenue 3a1aun ynpaBiieHus: KaCKaJloM BOJOXPAHUIIUII B TIOCTAHOBKE
(4) - (7) TpeOyer HUCHONMB30BAHUSA TPSIMBIX METOJIOB CTOXACTHYECKOTO MPOTPAMMHUPOBAHMSL.
YuuTeiBas ~ HEMOJHOTY  BEPOSTHOCTHOM  XapakTEPUCTHKH  HMCXOAHOM  HWH(OpPMAIIWH,
UCKITIOUYUTENBHYIO TPYJOEMKOCTh pacueToB (OCOOCHHO MPHU JUHAMUYECKON MOCTAaHOBKE 3a/1a4H)
JUIsL  pelleHus TnocTaBieHHoW 3amaun  (4) - (7) cTpouTcs HMMHTALMOHHAs MOJEIb
(YHKIIMOHMPOBAHUS Kacka/ia BOJOXPAaHMIUII MHOTOLIEIEBOTO Ha3HadyeHus. Orpanudenus (6) u
(7) mpumenutensHo BPC ¢ N B3auMOCBSI3aHHBIMH BOJOXPAaHUIUIIAMU W HAKOMUTEIIMU
BBICOKOMUHEPAJIN30BAaHHOIO CTOKA BO3BPATHBIX BOJ| ONMCHIBAIOT:
1. luHaMHKy BOZBI B BOJOXPAHMINIIE B MOMEHT BPEMEHHU f :
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2. KI/IHeTI/IKy IMpoueCcCoOB CMCUICHUA coJieii B BOOOXpPAaHUIMIIEC B MOMCHT

BPEMCHHU £ :

dM (1) &

% - 24;(OC;(O)—m,,  + p;(H)C;(t) +
j=1

U,@)C,(t)+aV,C.()=0, M,(t)=M,i=1,N

3. I[I/IHaMI/IKy BOJbI B HAKOIIUTEJIC B MOMCHT BPEMCHHA t:

dVE(r) . . . . —
— O+ UO)+r@O)=0,V (it )=V.Y,i=1,N

dt i I i i 0 i
I/ic = I/lc(qlcaH,c)a i=1,LN
C yd4eToM H3IOXKEHHBIX T'MJIPOJIOr0-BOAOX03IUCTBEHHBIX OCOOEHHOCTEH pedyHoro OacceiiHa
3ajja4a ynpaBJieHUss 00bEMOM M MHHEpaU3aIfeil peYHO BOJBI (OPMYIHPYETCS CIETYIOLIIM
obOpazom.

[Ipn 3amanHO¥M cTpykType pycinoBoii uyactu BPC u opomiaemoill arpo3kocHCTEMBI
TpeOyeTcsl HAalTH Takue 0OBEMBI M PEXKUMBI PEYHOTO U UPPHUTallMOHHO-BO3BPATHOTO CTOKA, IPU
KOTOPBIX O00ECIEYMBAIOTCS HAAEKHOE CHAOKEHHWE BOJOW IIOJIb30BATENCH W HajJIeKamas
MuHepanu3anus peunoit (< 1 r/m), opocurensHoii (< 1,5 /1) 1 X03s1iicTBeHHO-NTUTheBOM (< 1 1/11)
BOJBI TNPH  COONIOACHWU  CHEUMATbHBIX  IOMYCKOB  (CAaHUTApHBIX, AKOJOTHMYECKUX,
SHEPreTUYECKUX ) 110 BCEHl [UTMHE PEKU.

B 3akji0yeHHe OTMETHM, YTO HCIIOJIb30BaHUE MPEATOKECHHON HAMM KOHIEMIIUU U €ro
NPUKIAIHOTO ammapaTta MaTeMaTH4ecKOro MOJAEIMPOBAaHMS II03BOJISIET TIPOBECTH Ooiee
yIIyOJIEHHOE — THAPOJIOr0-BOJOXO3SMCTBEHHOE  OOOCHOBAaHME  KOMIUIEKCA  MEPOIpPHUSTHH,
CIIOCOOCTBYIOIIMX JajbHEHIIEeH WHTEHCHU(HKALMK BOXO- M 3E€MIICHOJNB30BaHMA B OacceliHe
Apasibckoro Mops u
YIYUIICHHIO COIHATbHO-IKOJIOTNIECKOH OOCTAHOBKH B 3TOM PETHOHE.




