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OIIBIT UCITIOJIB30OBAHUA CUCTEMHOI'O IOAXOJA
B I'HAPOJIOIr'MYECKUX UCCIEJOBAHUSAX

IlokazaHel BO3MOXKHOCTH HPHMCHCHHS CHCTCMHOTO IIOAXONA B THAPOJIOTHH. PaccMOTpPCHO
HCIIONB30BAHUEC CHCTCMHOTO MOAXO0AA MPH U3YUCHUH HPOICCCOB, MMPOUCXOIIINX B BOAOXPAHUIUIIC, H IPU
paspaboTKe CXEMBbI YITPABJICHUS BOIAHBIMH PECYPCaMHU.

KnroueBrie C1OBa: CHCTCMHBIN MTOAXO0M, BOAHBIC PCCYPCHI, CXCMA, BOAHBIC CHCTCMEL.

Coraacao /1. XapBero OpUMEHCHHE AOCTPAKTHOTO METOAQNOTHYCCKOTO HHCTPYMCHTAPHUS KOHKPETHOM
HAyKH MPEANONaracT COOMIOACHUE ABYX OCHOBHBIX YCIOBHUI. 1) 3TOT WHCTPYMCHTApUH JOKEH OBITh
B Mpunyune TIPUTOACH A 000t KOHKPETHOH Haykd W 2) JM000H METOJ MPEArnonaracT HEKOTOpOe
“HpeayroToBICHUE TOTO OOBEKTA, K KOTOPOMY 3TOT METOA cobuparoTcs npumeHsth [6]. Takum obpazom,
BBIOpPAHHBIA AT MCCICAOBAHHUA OOBCKT HODKEH 00nazare HauOonee BO3MOXKHOU CIOKHOCTBIO, & METOX
WCCIICAOBAHMS — CTPEMHUTBCS K YHHUBEPCATBHOCTH.

Ilo HamieMy MHEHHUIO, 3THM VCIOBHSIM OTBEUACT CHUCTEMHBIH MoaAxo[. B oTiauune OT KOMILICKCHOIO
CHUCTCMHBIH MOAXO/ NPSANOIAracT HE CYMMHUPOBAHHUE O0OOIICHUI IO MHOTOYHCICHHBIM 3IEMEHTAM O0IIEro
MPUPOAHOTO TpoIecca C MOCICAVIOIICH VYBA3KOH PE3VIbTATOB, a ONPEACICHHE HEOOXOIUMBIX
XapaKTCPUCTHK, CIIOCOO B3AUMOCBI3H KOTOPBIX AAET MPSACTABICHUE O CHUCTEME (SBICHHH, MPOLIECCOB,
00BEKTOB) KaK 00 OPraHHYCCKON LICTOCTHOCTH.

Hmeromuecs mpeanockIK | pa3paboTKy O0IICHAYYHOW METOMOIOTUN UCCACIOBAHUS CAOKHBIX CHCTEM
MO3BOJUIIA  CJACNATh TMOMBITKY CO3MAHHS KOHLCOTYAJIbHOW MOJCIH, OTPAKAMIICH NPCICTABICHHUS
O CTPYKTYPE U OCOOCHHOCTIX (DYHKIHOHUPOBAHUS CUCTEMBI MPUPOAHBIX MPOLIECCOB B BOAOXPAHUIIHUIIEC, KAK
BOJOCME, OONAIAroIEeM BBICHICH CTEHEHBIO COKHOCTH. KoHuenTyampHas Monens mpeacraBisieT coOoi
COBOKYITHOCTb, COCTOSIIYIO U3:

1) CTpYKTYPHOI CXEMBI MPOLIECCOB, MPOUCXOISINNX B BOAHBIX 00BEKTaX (BOTHAS HKOCUCTEMA);

2) cxeM (DYHKUMOHMPOBAHHUS COCTABHBIX YAaCcTCH (IMEMCHTOB) CTPYKTYPHL — B 0OIIEM aOCTPAKTHOM
¥ KOHKPETHOM TSI KAKJAOT0 3JICMCHTA BBIPAKCHUH

3) cucTeMBl TMOKA3aTe/ICH MPOICCCOB U SIBICHUH, MPEACTABISIIOMNX HHPOPMALUIO O CTPYKTYpE,
(OYHKITHOHUPOBAHUH U PA3BUTHH CUCTEMBI.

IIpumeHeHE CHCTEMHOTO MOAXO0AA B THAPOIOTHH MPEAIOJAraeT UCIOIb30BAHUE OCHOBHBIX MPUHIHUIIOB
CHUCTCMHOU METOJOJIOTHH TPH H3YYCHHH BOJHBIX OOBCKTOB. [IpMMEHCHHME 3THX NPUHIUIOB MO3BOJISICT
pacuICHATh (AHATHU3UPOBATh) U WHTCTPHUPOBATH (CHHTE3MPOBATH) JIOOOC LEIOC, YUMUTHIBAS OCOOCHHOCTH
CTPYKTYPBl M JUHAMHKY YACTCH 3TOrO LEIOoro. B cBsizu ¢ 3TuM OOJBINOS 3HAYCHUEC HMECT BBIACICHUC
00BbCKTa HCCICAOBAHUS (ICOCHCTEMBI), MAIS KOTOPOrO XapakTCPHBI LEIOCTHOCTh, HEPAPXUUIHOCTD,
B3aUMO3aBHCUMOCTh M B3aUMOOOYCIOBICHHOCTh BCEX €ro 4acTeH, MPOLCCCOB M SBICHUH. ECIu MCXomuTh
U3 TOTO, YTO T€OCHCTEMA — 3TO 4YacTh reorpaduueckod 000MOUKH, XapaKTCPU3YIOWAACS COBOKYIHOCTBIO
3JCMCHTOB, HMCIOIUX OoOmmi 0as3uc, ONMPEIACHSIOIMUN  EIOCTHOCTE ATOH  COBOKymHOCTH [ 1],
TO BOAOXpaHUIHIIE (K TFO00M APYrod BOAHBIN 0OBEKT) sABAsSCTCH reocucreMoi. OHO MMEST ¢aUHbBIN 0a3uc
(momuHY PEeKH, 03€PO, KOMAHb) U €r0 KOMIIOHCHTHI TSCHO CBSI3aHBI APYT C IPYTOM.

IIpumeHeHME CHCTEMHOrO MOAX0AAa K M3y4acMOMY BOIHOMY OOBEKTY TPEOyeT 4eTKO c(hopMyInpoBaTh
LETb  HCCIACAOBAHWA. OJTO MO3BOJIMT pa3paboTare CXEMy HCCICOOBAaHUS CTPYKTYPBl  OOBEKTa,
B3aUMOCBSI3aHHBIX C HEH MPOLIECCOB, 00CCIICUUBAIOIINX €ro (PYHKIIHOHUPOBAHUE U pasButue. MHaue rosops,
paszpadoTaTh JOTHUYSCKYIO CXEMY (CBOCTO POJA «OOPOAHCHYIO KAPMY») UCCACAOBAHUH, OMHUCHIBAIOLIYIO
CTPYKTYPY, HPYHKIIHOHUPOBAHUE U PA3BUTHE M3YUAEMOT0 OOBEKTA.
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BceoOrmast ¢Bsi3b BCEX SBACHHUM U MPOLIECCOB B OOBEKTS BHIPAKACTCS HA OOIIEM HUEPAPXHUUCCKOM YPOBHE,
[ HAXOAATCS TMOACHUCTEMBI TICPBOTO MOPSIIKA. «OHOJOTHYCCKass» (OCHOBHAS YACTh), «XHMHUYCCKAS
(BcomoratenpHas) u «puzmueckas» (obecneunsaroinas) dopmel opranuzanmnud marepun. Ha ciaeayromem
VPOBHE KaKias W3 MOACHCTEM COCTOMT, B CBOK OYEPEAb, M3 TPEX MOACUCTEM BTOPOro MOPSIKA,
B3aUMOCBSI3H U OTHOIICHHSI KOTOPBIX HOCAT 0OJICC CAOXKHBIA XapakTep. IJIEMEHTBI TPETHETO YPOBHS
OTPAKAKOT MPOSIBIACHUC TUAPOPUINICCKUX, (PHUIUKO-XUMHUCCKHX, THIPOXUMUUYCCKUX MPOLICCCOB, OOLIHI
mpouecc cToka: «(OPMHPOBAHHE BOJHOTO PEKHMa» (XapaKTEPHU3VIOLIEECS BOTHBIM  OalaHCOM,
MopdomeTpuell BogoeMa). ITOT YPOBCHb SBISETCA MPEACTBHBIM. 3KOCHCTEMa BOAOEMA IOTHOCTHIO
OCBCIICHA, €C/TH JAHBI OMMUCAHUS COCTABIIIONINX U UX CBsi3eH (puc. 1) [4].
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Puc. 1. CTpykTypHas cxeMa IPOLECCOB B BOIHBIX HKOCHCTEMAX:
I — mepsbIii nepapxuueckuii yposeHs (popmbr opranmsannu Marepun), 11 — BTOpOit HEpapxXudecKuil ypOBEHb
(ocobenroCTH B3amMoacHCTBHA Popm), 11 — TpeTwit nepapXudeCkuil YPOBEHb (B3aHMOICHCTBHE MPOLIECCCOB)

Cucrema SBISETCS OXHOBPEMCHHO 3aMKHYTOHM M OTKPBITOH. 3aMKHYTOCTB  OOCCIICUHBACTCS
BHYTPUBOZAOCMHEIMH  NPOLECCAMH, OTKPBITOCTh CBfi3aHA C OCOOCHHOCTAMH  (PYHKIIMOHHPOBAHUS
U OTIPEICISICTCS OOMEHOM BEIICCTBOM, SHEPTHUCH U HHPOPMALIUCH C OKPYKAIOIICH CPEIOH.

CxeMbl (YHKIHMOHUPOBAHHS 3JICMCHTA TPETHErO VPOBHS OTPAXKAIOT B TPHATHOU (GOpPME OCHOBHOH
MPOLIECC MEPEHOCA U MPeoOpa30BaHUs BEHICCTBA U SHEprun (puc. 2).

I[aJ'ILHCI\/'IH.ICC PaCICHCHUC TPUBOAUT K BBLACIICHUIO «3JICMCHTAPHBIX» XAPAKTCPUCTUK — COCTABJIAROIINUX
MPUXOMHOW W PACXOAHOH uacTel, OamaHca, oOMeEHa, 0COOCHHOCTSH TpaHchopManuu U YCTOHYHUBOCTH.
Teopernueckuii cMbICT (DYHKIMOHAIBHBIX CXEM 3aKJIIOYUACTCS B CIIOCOOC COUCTAHHS, B3AUMOACHCTBUS
U YBA3KU BCCX COCTABJIAIOMIUX, BHCIMHUX W BHYTPCHHUX CTOPOH, HpaKTI/I‘ICCKI/II\/’I — B OHNpCACICHUUN
AACKBATHBIX XAPAKTCPUCTHUK, MO3BOJIOMUX OMPCACIUTD 3TY YBA3KY HA PA3HBIX YPOBHAX, MCTO,Z[I/I‘{CCKI/II\/'I —_—
B 00OCHOBaHMH OATAHCOBOIO METOJA B OMPCIACICHUH CIIOCOOOB MOCTAHOBKU H PCIICHHS 3KOJOTHUSCKUX
3ajad.

CHCTCMHbIﬁ 1oaxo0n MOKHO HUCIIOJIBb30BATDH u npu HU3YUCHUN mpouccCoB, IPOUCXOAAIIUX
B BOAOXpaHHIMIIC. B 3TOM ciyyae HY»KHO VYHTBIBaTh CyTh camoro npouecca. CormacHo paboram
AA BOI‘,Z[aHOBa OCHOBHBIMHU IpoHCCCaMU, TMPOUCXOAAINMUMU B MHUPC, ABIAIOTCA OPraHu3alluOHHBIC
npoueccel. [lpu 3ToM HAOMIOAAIOTCS ABA MPOTHUBOIOJIOKHBIX MPOLECCA: CO3UAAHHME (OPraHM3aAL[MOHHBIN
MPOLIECC) U PA3PYIICHHUE MOPSAKA (IC30PraHU3A[HOHHBIN MPOLIECC).
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Puc. 2. Cxema (pYHKIHOHHPOBAHUS 3ICMCHTOB BOTHOH CHCTCMBI

[TonoOHyro opraHuzanyoo B NOPUPOAC MOXKHO VYBHACTh B  (OPMHUPOBAHHH OCPErOBOM  30HBI
BOJOXPAaHUIHIL, TAC MPOLECCH PA3BUTHS B TEOJOTHMYCCKOM MAacIiTabe BPEMEHH MPOHCXOAAT MTHOBECHHO
U OTP2XKAIOT MPHHLMIBI CHCTEMHOTO TOAXOJA: UUKIHYHOCTh, XapaKTCPH3VIOIIVIOCS BO3PACTHBIMH
CTaTUSAMH Pa3BUTHS; OZHOHAIPABICHHOCTh — PA3BUTHE OT MPOLLIOro K OyAyIIEMY; HCPAaBHOMEPHOCTh —
OMHOBPEMCHHOC HAJIUYHEC MPOTPECCHBHBIX  (YIIOPSIOYCHHBIX), CTAOMIBHBIX (AHTHUYIOPSIOYCHHBIX)
U PErpecCHBHBIX (Pa3yrmopsIOUCHHBIX) SJICMCHTOB HITH MOACUCTEM [2].

®dopMupoBaHUEC YAy BOJOXPAHHIUINA MPEIACTABISACT CAOKHBIA MPOLIECC, BKIIOYAIOIIUN MepepaboTKy
OCperoB, PasBUTHE MENKOBOAMNA U MEPECTPOIKY penbeda riyObokoBOAHON uacTH. Ero MOKHO pa3ieivuTh
HA MPOTPECCHUBHBIA  (co3manue HOBBIX (opMm  pembeda), PpPErpeccUBHBIA  (paspyLICHHE CTaphIx)
W CTArHaIMOHHBIH / HelTpaabHbIH npouece (opMupoBanus penbeda He nporcxomuT) (puc. 3).
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PopmunpoBaHue ycTon4HmnBbIX
dopmuposaHue reci/ PABHOBECUE ™, .\ TpananTa, akKyMySIsALMA 1
)

v rvapoaMna- A3PYyLLUEeHNA HaHOCOB
MUYECKNX npoueccoB paspy

Puc. 3. Cxema pa3BHTHA TEOCHCTEMBI: ITPOLECCHI MPOTPECCUBHBIC - - -, PETPECCUBHEIE . ...
U HEUTpabHBIC 2]
Ileperiii stan BrAO4UaeT ABe uactu. llepBas — wHamomHeHue Bogoxpanwauina. llIpeoOnagaror

He#TpanbHble (aktopsl, npouece popMupoBanus He onpeaciacH. Ilpyu MOAHATHN YPOBHS, 3aHUMAOLICTO
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HECKONBKO TIeT, dopMupyercs «o0nuk» somoxpannauma, npa HITY dopmuposanue HOBEIX popMm penbeda
CTaHOBHTCS OLYTHUMBIM.

Bo BTOpO# uwacTH mepuoJa BOJTHEHHE OKA3BIBACT PHEPrETUUCCKOE BO3ACHCTBHE Ha Oepera, YCHIHBAs
JecTpyKTuBHBIC (P(EKTHI, CBI3aHHBIC ¢ 3AMOJHCHHEM BOAOSMA, HAOIIOJAIOTCS IOBBIIICHHBIC CKOPOCTH
nepepaboTku Heperos. [lepBas gyacTp 3Tana XapakTepHU3yeTcs HHTCHCHBHBIMH TpoLieccaMy (OpMHUPOBaHHSL
Haumnaerca kopeHHas «mepecTpoiika» penbeda HCXOTHBIX peuHbIX HonuH. OcoOcHHOCTR 3Tama —
(hOopMHPOBAHUE THAPOIOTHYECKOTO PEKUMA B VCIOBUAX AKTHBHO (OPMHUPVIOLIEHCS YaALIH.

B mepBeic roapl CyIIECTBOBAaHHUS BOAOXPAaHWUIHII o0a mpouecca (IPOrPECCHBHBIM H PErPECCHUBHEIN)
WHTCHCHBHO Pa3BHBAIOTCS, OCPEroBas 30HA CTPEMUTCH K COCTOSHHIO JUHAMHYCCKOTO paBHOBecHs. Emy
COOTBETCTBYET YECTKAS ONMPEACICHHOCTh B (JOPMUPOBAHUH a0Pa3HOHHBIX, AKKYMYIIITHBHBIX H HEHTPATbHBIX
Oeperos (cTamus cranosieHus). Ha 3Tolt craguu aeiicTBYeT MEXaHU3M CaMOPCTYIHPOBAHHUS U JaTbHEHIICH
CaMOOpPraHu3alMy OCPEroBbIX CHCTEM, MPHBOMAIMMN K VBEIMYCHHIO MPOTHKCHHOCTH aOpa3sHOHHBIX
U AKKYMYJSTHBHBIX OeperoB, (OPMUPOBAHHMIO YCTOMYMBBIX 30H Pa3pYLICHHH, TPAH3UTA U AKKYMYJSLHAH
HAHOCOB.

Tperbst u ueTBEpTas CTAAUM XaPaKTCPU3VIOTCA VCHICHHEM MEXaHH3Ma CaMOpPETYJIHPOBAHUS
U 3aBEPLICHHCM MPOLECCa CAMOOPTaHHM3aUUN OCPErOBBIX CHCTEM, KOTOPBIC TCOPETUYCCKH JOTKHBI OBITH
YCTOWYHBHI B OMPCIACICHHOM WHTCPBAJIC BHCITHHUX BO3ACHCTBHM. M3MCHCHHCE 3THX BO3ACHCTBUI IMPHUBOIUT
K HOBOMY LIMKITY Pa3BUTHs OeperoopMHUpVIOIUX MPOLIECCOB M0 0XaPaKTCPU30BAHHOH BBIIIE CXEME.

Nzyuenne AMHAMUKA MEIKOBOAMN MO3BOIUIO CACTIATh BBIBOA, YTO MOKA3ATENIEM HX PA3BUTHS SBISCTCS
M3MCHEHHUE M3PE3aHHOCTU OeperoBoil suaun (puc. 4).

1962 rox

1966 TOq

1970 T00

1977 101

Puc.4. 3meHCHHE H3PS3aHHOCTH OCPETOBOH JIMHIH BO BpeMcHH (C. baOka, BorkuaCKoe Bomoxpanmmming) [2; 3]

Koaddumment m3pezanHOCTH MBI IpeiaracM ONpEeacIITh KaK OTHOLICHHE AJIWHBI MPIMOIHHCHHOrO
Bepera L (K KOTOPOMY CTPEMSTCS BCe Gepera) K ATHHE GeperoBoil muamm L:
L
K= ik (D
3HavyeHus 3Toro ko3 HUIMEHTA HE MPEBHIIAIOT 1 U NpuBeaCHH! B TabIHLIC.

3Hauenus ko3 PuHeHTa H3PE3AHHOCTH OeperoBoii THHHH

3nauvenue K Xapaxmepucmuxa bepeza
K <025 Beper cumpHO wmW3pe3aHHBIH (MACT WHTECHCHBHAs miepepaboTka Oepera, ero mpoduisb
- HE OMPEICTICH)
K = 0,50-0.25 Beper cpexmem3pesaHHBI (MHTEHCHBHOCTH IIepepabOTKH Oepera YMCEHBINACTCS, HAYHMHAIOT
(hopMupPOBATHCA 30HBI A0PA3HH M AKKYMYJISIIIH)
Beper m3pe3anHbIi (CHOPMUPOBAHBI 30HBI a0Pa3HM M AKKYMYJLIIHMH, BBIPAOOTAH YCTONUMBBIH
K=0.75-0.50 | ppodpums 6epera)
Beper manomspesaHHbIH (IpoLecchl aOpa3Hu 3aTyXaloT, HepepaboTka Oepera HE3HAYUTEIbHA
K=1-0.75 U OTIPENENAETCS YPOBEHHBIM PEIKHMOM )
K=1 Beper mpamonuHEHHBI, IepepadoTKa MPAKTHUCCKH MPEKPaIcHA
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Wzyuenne pomu u3pe3aHHOCTH B mpouecce OeperopaspymicHus u  (QOpPMUPOBAHHS MEIKOBOAWN
MPOBOAMJIOCE HA MEIKOBOAbsX ce1 Hacteie, Enoso u babka (Borkunckoe Bogoxpanunuiie). Mccneaosanus
MOKA3aJIH, 4TO MEXKAY oObemamu paspyuicaust (W) v BETUMIHHON BETPOBOIHOBOH dHEpruu (F) CymecTByeT
TECHAS CBA3b!

w=BY E°. @)
rae a u B — osvnupuueckue kodgdunuentsl. Havmu ycranoerneHo, uto xo3dduuumentr B usmensercs
HUACHTHYHO 00BeMy OOpPVIICHHS H ONpPEACTACTCS MOPPOMETPHUCCKHIMH OCOOCHHOCTAMH y4vacTka. s
POBHOTO U Manou3pesaHHoro Gepera oH konedaercs ot 0,1 10 1, npu cHIBHON H3PE3aHHOCTH MPEBHIIACT 2.
Koadpdumuenr «a» mmeer xoxm, obparneiii «B». OH XapaKkTCpU3yeT MUCCHIALIUIO BOJHOBOH JIHEPrUU
U He MOKET npesBeimath 1. Mexay ko3ddUIHCHTOM HW3pE3aHHOCTH M KoddduuumeHtamMu «a» U «By»
CYLIECTBYIOT crieAyromue 3aucumoctu: a = 0,31 Kusp, B = 0,96 Kusp.

Takum 00pa3zoM, HCIOMB30BAHHUC CHUCTEMHOTO IMOAXOAA MO3BOILICT H3YYHTh KaK COCTOSHHE BOJHOTO
00BEKTA B LIETIOM, TaK U OTIACIbHBIC MPOTCKAIOLIHC B HEM MPOLICCCHI.

CucTeMHBIH MOAXON MOXKHO HCIIONB30BAThH MPH pa3paboTKe CXEMbI VIIPABICHHS BOIHBIMH PECYPCaAMH.
B coBpeMenHoM Mupe «ycmotivueoe pazeumuey TPU3HAHO TTIABHBIM HANPABICHHEM, Ha KOTOPOE CICAYET
OPHCHTUPOBATHCSA B PA3BUTHH KaK OTACIBHBIX CTPaH, TaK U miuaHeTsl B 1eiaoM. OaHa u3 npoOieM, pemaeMas
B paMKax 3TOr0 HAIpaBICHH, CBS3aHA C UCIONB30BAHUEM BOIHBIX pecypcoB. B crpanax EC ona namia
cBo¢ oTpaxeHue B BoaHoli pamounoii mupekruee (Obimta omoOpeHa Espometickum  IlaprameHTom
u Epponeiickum Coserom 23 okTsadps 2000 r.), koropas sBISETCS OCHOBHBIM AoKyMeHTOM CooOrectsa
B cepe BOXHOW MOAMTUKH, a UHTEerpupoBanHoe yopasicHue BoxHeIMU pecypcamu (MYBP) — ocHoBHBIM
HHCTPYMEHTOM B JOCTHXKCHHH ¢¢ 1ened. K HUM OTHOCATCS MpenoTBpalNCHUE NATbHCHINETO VXYIIICHHS
Ka4eCcTBa BOA, NPOJBHKCHHE VCTOMYHBOTO HCIIONBb30BAHUS BOABI, OCHOBBIBASICH HA JOITOBPEMECHHOU OXpaHe
JOCTYITHBIX BOXHBEIX PECYPCOB, OOCCICUCHHUE IOCTOSHHOTO CHIWDKCHHS 3arpsa3HCHHS TOJ3EMHBIX BOJ
U MPCIOTBPALICHAUC WX AATBHCHINCTO 3arpsa3HCHU [3].

Oyukuuu, mogooHbsie pyHkiusmM MYBP, B Poccuu Beimonasor CxeMbl KOMITICKCHOT'O KUCIIOIb30BAHUS
u oxpanbl BoAHbIX 00bekTOB (CKHMOBO), kotoprie paspabateiBatorcsi B paMkax Boanoill crtpaterun
Poccumiickoii ®deaeparmu Ha 2010-2020 r. Ha gamseiii momeutr CKHMOBO paspabGotanbl wid modtu
paspaboTanbl 115 OOJBIIMHCTBA, OCHOBHBIX PEUHBIX OACCCHHOB.

Hna Oaccetina p. Kamer B 2010 r. Kamckum BOAHBIM 0acCEeHHOBBIM VIPABICHHUEM MPOBOIHIACH
paspadotka CKHMOBO B mnpememax OBYX BOAOXO3AHCTBEHHBIX YYACTKOB, BBIACTACHHEIX C VUCTOM
PacmoNOKEHUSI OCHOBHBIX BOJOIOJb30BaTenci M Bogomotpedutencii. CoTpyIHHKaMH VOpaBICHHS ObLI
coOpad 0osbimoi (AKTHUCCKUE MaTepuaa, 3TO MO3BOMHIO PACCYUTATH BOJOXO3SHCTBCHHBIC OaNaHCHI,
OTIPEIECTUTh BEIUYHHY CYIICCTBYIOIINX M JOMYCTHMBIX TEXHOTCHHBIX HAIPY30K, CTCIICHD 3arpsI3HCHHS BOIBI
U COCTOSHHE JKocucTeM. Kpome TOoro, M3y4ueHO HEraTHBHOS JACHCTBHEC BOJ (mepepaborka Oeperos,
HABOOHCHUA W TMpP.) W ONPCACICHBI OCHOBHBIC HAIPABICHUS ICATCIBHOCTH O €ro NPEAOTBPAILICHHIO,
MPCATIOKECHBl MEPONPHUATHS 1O OXPaHE BOAHBIX PECYPCOB € YUETOM IMEPCIICKTHB PA3BHTHSA TCPPUTOPHUH.
Kax nokazan aHanu3 nmojay4aeHHBIX pe3yasTaToB, paspadorka CKUMOBO He obecricueHa B MOJHOM 00BEME
nHpopMauen, He pa3padoTaH MOPIJOK COTJIACOBAHMS U YTBEPXKACHUA (4 3HAYUT, U MPECTBOPCHUS B KU3HB)
BBIXOJHOM AokyMeHTaumu # mp. Cxema He UMEET «IIpSIMOro ACHCTBHS», HE SBICTCS IUIAHOM, & CIIYKUT
JWIOIb OCHOBOM Ans pasdpaOOTKU M NPUHATHA IUIAHOB HAa (EICPATbHOM M PETHOHATBHOM VPOBHSX
B COOTBETCTBHU C JICHCTBYIOLICH KommercHuueH. LleneBrle mokazaTenu cOCTOSHUS OacceliHa SABISIOTCS
HE HOPMATHBaMH, & JUIIb LEIMH MO VIVYIICHUIO COCTOSHHA OacceiiHa peku. Cxema HE OmpenensicT
JOMYCTAMOM aHTPOIMOTCHHOM HATPY3KH, & CIYKAT OCHOBOHM A ¢ OmpeAcicHUs. Y Ka3aHHBIC HCIOCTATKU,
MO0 HANIEMy MHCHHIO, CBS3aHBI C OTCYTCTBHEM CIWHOH METONOJIOIHMH, KOTOpas MOria Obl NOCITY>KHTb
ocaooit CKHMOBO. IlpaBaa, B HacTOsIICe BPEMSI B BOJOXO3SHCTBEHHOM KOMILICKCE POCCHH mpoBeaCHBI
CCPBE3HBIC CTPYKTYPHBIC U HHCTHTYLIMOHATBHBIC TPCOOPa30BaHus, CO3aHa HOBAsS CHCTEMA PETYINPOBAHUS
BOJOXO3HCTBEHHOMN ACATCIBHOCTH. B (heaepassHOM 3aKOHOIATEIBCTBE YKA3AHBI LICH, 330a9H U PUHITUTIBI
TOCYAAPCTBCHHOH MOJIMTHKA B OONACTH BOAONONb30BaHUA. OOHAKO JCHCTBYIOIIME 3aKOHOJATCIBHBIC
U HOPMATHBHO-TIPABOBBIC AKTBI HE BCErJa COOTBETCTBYIOT KONOTMYCCKHM H COLUATBHO-TIONTUTHUCCKHM
peamusimM. OcHOBHAs pobeMa 34eCh, Ha HAII B3I, — OTCYTCTBHEC HAYYHO OOOCHOBAHHOH METOJOTIOTHH.
Takoit METOMOMOTHUEH MOXKET CAYKHTh CHCTeMHO-Merofoioruucckuii moaxox (CMIID). On mosBomser
MU OPUHATHA HAACKHBIX VIPABICHUCCKHX PEIICHUH YYECTh CIOKHOCTh W Pa3HOOOpasue BOTHBIX
00BEKTOB, MpoLeccoB (HOPMHPOBAHUS W BO30OHOBICHHS BOAHBIX PECYPCOB, MPH 3TOM PacCMaTpPUBACT
KaK €IWHOE LEJIOC 3JIEMEHTBI CHCTEMBI, HMEIOLIIC PA3HBIA FCHE3UC: IPUPOAHBIC U TEXHOTCHHBIC SJICMCHTBI,
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OOIIIECTBCHHEIC OTHOLICHUS, COLHAIbHBIC YCIoBud. (OCHOBHBIC 3Tambl YIPABICHUS BOTHBIMH PECypcamMu

PCUHBIX GACCCHHOB MPUBEICHBI HA PUC. 5.

* Bribop BapHaHTa + CremeHs M3yIEHHOCTH
VIIDAEIeHHA E * Ouenran
COOTBETCTBHM co HCTIONB30BAHHE EOJHEIX
cTpaTernei pecYpCoE
VCTOMHHEOTO + CymecTEvioman
pacE [Tpumatie Hueenrtapuza- CHCTEMA YIIPABIEHNA

pemeHHT LIHA
. I y

» [Iporgos MaMEHEHIT IIporxos Awamis * DRoIorMHEecKDe

DPAEMTHA ITPH COCTOAHWE EOQHBIX

CYIMECTEVIOMMX TEeMITAX 00OBEKTOR

- Hpe,uncmar AEMBIC . BCbeEKIT‘IBHGCTB

M3MEHEHHT E CHCTEMe CHCTEME!I YIIPAEIeHHT

VIIDAEIEHH

. S

Puc. 5. OCHOBHBIC 3TAIbI YIPABJICHHA BOAHBIMH PECYPCAMH PSUHBIX 0ACCCHHOB [5]

L-it sman (uneenmapusayus) Bmovaet cOOp AaHHBIX 00 H3YYCHHOCTH BOJHBIX PECYPCOB; O MPUPOIHEIX,
TECXHOTCHHBIX WM COLMATIBHBIX VCIOBUAX (OPMHUPOBAHHS IKOIOTHUCCKOTO COCTOSHHS PEUHOro OaccerHa;
cymecTByomend cucremsl  yhopasneHus. (OCHOBHBIE METOIBI HUCCICIOBAHMH —  ONHCATCIBHBIM,
CTATUCTHYCCKUH, SKCIICTUITHOHHBIHN.

Il sman (ananu3) COACPKUT XapPAKTCPUCTHKY SKOIOTHYCCKOTO COCTOSHHS H3Y4aeMOro oOBEKTa
U OLCHKY 3((EeKTHBHOCTH CHCTEMBI VHPABICHUSA BOXHBIMH PecypcaMu OacceiiHa, MoKa3aTeleM KOTOpOro
SBIICTCSL COCTOSIHHE CaMOT0 BOAHOro 0o0bekTa. Ha 5TOM sTame Henmonp3yloTes CHCTEMHBIN aHATU3 H METO.
SKCIIEPTHOMN OLICHKH.

HI-6i sman (npoeno3) BKIOYACT B CE0S MPOTHO3 HM3MCHCHHUS SKOMIOTHUYCCKOTO COCTOSHHS PCUHOTO
bacceiiHa TPH VCIOBUH, YTO €ro COLHAIBHO-3KOHOMHYECKOEC HCIIOIb30BAHNC B TOCICAVIOIIUC TOJBI
HE M3MCHUTCS. Y UUTBIBAS, YTO B 3TOM CIIy4ac 00sM3aTeIbHO OYIET MPOUCXOAUTh H3MCHCHHE SKOTOTHICCKOrO
COCTOSIHUS (KOMUYCCTBCHHEIC H3MCHCHHS MEPCHAYT B KAUCCTBCHHBIC), HEOOXOAMMO BHECTH H3MEHCHUS
U B CHCTEMY YIIPABJICHHS.

Vi oman (npunamue peutenuti) TPEANIONAracT BHIOOP TAKOrO BapHAHTA VIIPABICHUS BOIHBIMH
pecypcamMu  peuHOro OacceliHa, KOTOPBIM OOCCHCUUT €ro  yCTOMYMBOC PA3BUTHC, HAMPABICHHOS
Ha cTabHIn3anuio (HA4aabHOS COCTOSHHUE), a BIIOCIACACTBHH — HA YAVYIICHHE SKOJOTHYECKOTO COCTOSHHS
peunoro Oaccelina. OCHOBHBIC METOABI — CHCTEMHBIM aHATU3 M HKCIICPTHAS OLICHKA.

Ha Bcex sramax HeoOXOOMMO NPOBOAWTH MOHUTOPHHI, KOTOPBHIM IO3BONHUT MOATBEPKAATH WIH
OMPOBEPraTh pe3ynbrarel 3tana. HeoOXoauMocTh €ro mpoBeACHUs OOBSICHICTCS TEM, YTO HMHTCHCH(DUKALIUS
COLIUATBHO-3KOHOMHYECCKOT'O PAa3BUTHS CBI3aHA C MCIONb30BAHUEM BOJHBIX OOBEKTOB M BOXHBIX PECYPCOB
XOTSl U OTHOCSIIMXCS K BO30OHOBHMBIM, OJHAKO UMCIOLIUM, KaK U APYTHE PECYPChI, TIPEACTBl BO3MOXKHOTO
ncnonb3oBanud. OTHOCACH K PETHOHATBHBIM, BOZHBIC PECYPCHI B TO KE BPeMsI 00CCICUHBAIOT BOBMOMKHOCTD
JKU3HH COBPEMEHHOTO M OYAVINUX NOKOICHUH JTIOACH U PA3BUTHE MHOTUX APYIHX PETHOHOB.

Bomurie pecyperl Ilepmckoro kpas KOMHYECTBEHHO HE OTHOCATCS K YHCTY ACQUUHUTHBIX, OJHAKO
pasBUTHE BOJOMOTPCONMIOIIMX OTPAcICH SKOHOMHKH, B TOM YHCJIC DOHEPTCTHKH, XHMHUYCCKOH
MPOMBILIICHHOCTH M APYIHX, VBEIHYHUBACT POCT HHTCHCUBHOCTH MOTPEOICHHS BOABI M VCHIMBACT
TEXHOT'CHHOC BO3ACHCTBHEC HA BOIHBIC OOBEKTHI M X OACCCHHEL.

B nacrosgmee Bpems BogHbIe 00bekTH KaMckoro 6acceiiHa HCIBITHIBAIOT PA3IHIHbIC BUIBI BO3ICHCTBHI:
PErYIMPOBAHUE CTOKA, TCXHOTCHHBIC M PEKPCALMOHHBIC HArpy3ku. IlocneacTBHS 3THX HATPY30K HU3YUYCHBI
HEJOCTATOYHO XOPOLIO M KOHTPOIb HAJX HUMH BEACTCH HE HAa BCEX BOAHBIX 00bekTax. OZHOW M3 BasKHBIX
MpoOJeM TEXHOTCHHOTO BO3ACHCTBUS SBILIETCS 3arpsa3HCHHEC PEK M BOJOXPAHHIHIL MPOMBIIITICHHBIMHI
ctounelMd  Bogamu. Ha cerompsmunii  geHe OTCYTCTBYeT oOmas cxemMa cOpoca CTOYHBIX BOX
B MOBCPXHOCTHBIC BOAHBIC OOBCKTH Oaccefina p. Kamel. CymuecTByromasi TrocyJapCTBEHHAs CETh
MOHHUTOPUHIA HC B IOJHOW MEpPE OXBATHIBACT U KOHTPOIUPYET XMMUYCCKHH COCTAB BOA PEK OacceiHa,
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a MOHHTOPHHT COCTOSIHUSI MOOEPEKUH BOTHBIX OOBCKTOB BOOOINE OTCYTCTBYET. B CBA3M € 3THM CIOXHO
MPEACTABUTh OOIIVIO KAPTHHY BO3MOXKHOTO HCIONB30BAHUA WM 3arpsasHeHus pek. HayaHo oGocHOBaHHBIN
MOJXOJ K PALIMOHATIBHOMY YIIPABJICHUIO BOOHBIMH PECYPCAMH HECBO3MOMKEH 0€3 MPOBEACHHUS MOHHUTOPUHTA.
Jis nemecoobpasHoi €ro OPraHu3aluy TAKXKE MOXKET OBITh UCIOIB30BAH CUCTEMHBIN MOAX0 (puc. 6).

_ Bu7 mafimoqsmmi {E=MproEmH )

_ CTPYETYPa CpraHH3allii - AFATHE BosIBlCTEM HA OXpYHARIIYIO

MOHHTOPHHTA cpety  (omeme)
- Iporaos
L ki £
Crctema cOopa 5 mﬁwm (tepmomazorm)
HH[b OpM I CpencTEs E3MepeHEE

I L (h:paﬂmsn:¢raﬁlmr B
TPATHITHOEECE M2
| CHeTeMa [IpedCcTaBIISHHAA - BnekTpoRAETE yﬁopmme
CECTEMED
I[HIt!OpMEII[I’IH - JIHTe ATy PEEE (530D (0T8T, AOKITANH
. — E T..)

Opramﬂaunﬂ MOHHTOPHHTA

Puc.6. CtpykrypHO-(DYHKIIHOHAIBEHAS CXCMA OPTaHH3AIHA SKOMOHUTOPHHTA

Hcnonp3oBanue mnpepnaracMoll cXeMbl YIOPABICHHS TPEOYET UETKO OIMPCIACICHHOM CTpaTreruu
COLTHATBHO-3KOMONIUTHICCKOTO pasBuUTH peruoHa. OmHako pemeHus (MOTHUTHYCCKUE, YIPABICHYCCKUE,
XO3MUCTBCHHBIC) B HACTOSIIEE BPEMS YacTO NMPUHUMAIOTCS BHE 3aBUCHMOCTH OT MPOOIeM 3KOIOTHYESCKOrO
XapakTepa, a HHOTJAa HOCAT MPOTHBOPEYMBBIM XapakTtep. Uro KacaeTcs HCHONB30BaHHS CHCTEMHO-
METOJOIOTHYCCKOTO MOAXO0Aa HA VIPABICHYCCKOM VPOBHE, TO OHO TpeOyer oOyucHHs, HOOpOH BOIH
v noHuManus Heobxoaumoctu mnpuHATHA CMIL 4YTOo mpH COBPEMECHHOM COCTOSIHMHM JKOTMOJIUTHKH,
MOJUTHKH, 00pa30BaHUs, HAYKH H MPOCTO CYINCCTBOBAHMS CYOBCKTUBHBIX aMOHLMN CTAHOBUTCS BEChMA
mpobnematuunbiM. Ho 310 He o3Hadaer, uro wucmomb3oBanue CMII nHeBozmokHO ¥ HEdDEKTHBHO.
HeBrimonHeHne  BHINCIEPEYHCICHHBIX — VCIOBUH — orpaHuuuBact 3(dekr or mnpumeHeHus CMIL
HO B TO JK€ BpEMs J2)KC OrPaHHYCHHOC MNPHMCHCHHE CHCTEMHOTO METOAA TO3BOISET VIOPSIIOYHTD
JEATENBHOCTh, TPEICTABUTD MEPCICKTUBEI €€ PA3BUTHA B CYIICCTBYIOIIMX HECUCTEMHBIX vermoBusax. Hamm
3TOT MOAXOA VK€ HCIOIb30BAH NMPHU H3YUCHUH SKOIOTHYECKOI'O COCTOSHHS Haubonee KPYIHBIX TOPOIOB
(bepesnuxu, Conmkamck, Ilepmp), a Taoke A7 H3YYCHHS PONH BOAHBIX OOBEKTOB B (DOPMHPOBAHUH
3Konoruueckoi oocraHoBku [lepmckoro kpast.
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Showing possible applications of system approach in hydrology. Explains how to use the system
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KAYECTBO BO/IbI PEK MTHBBA Y KYBA B PAMOHE I'OPOJA KYJIBIMKAPA
1O MUKPOBHOJIOTUYECKHUM I1OKA3ATEJISIM

Paccmotpensl u m3yueHB MHKpOOHOJIOrMYECcKHE mMokazarenu kadectBa Boael pek MupBa u Kysa
B nipegenax neHTpa Kowmwm-Ilepmankoro asroHoMHOro okpyra r. Kyaeimkap 3a pecatuiaeTHHH Tepuofg
na0moaeauit (2002-2012 rr.). JlaH cpaBHUTEIBHBIA aHAIN3 KAUYeCTBA BOJABI MO 3TUM moKasareism B Komu-
[epmankom oxpyre, Ilepmckom kpae, [TpuBomkckoMm deaepanrbHOM OKpyre U B mesioM 1o Poccun.
Knrouesrle caoBa: peka, Ka4eCTBO BOABI, MUKPOOHOJIOTHICCKUC MTOKA3ATCIH.

Boma — ectecTBenHas cpega obutaHus AN pasHOOOPA3HEIX MUKPOOPTaHU3MOB. B BoJe pek, OTKPBITHIX
BOJOEMOB, MOpPCEH, OKCAHOB OOHAPYKUBAIOT MPESICTABUTCICH BCEX TAKCOHOMHYCCKUX TPy OaKTepHH,
a TaKKe rpudsl, Bogopociu U npocreimue. COBOKYITHOCTE BCEX MUKPOOPTaHH3MOB, 3aCCIIOLINX BOAOEMBL,
0003HAYAOT TCPMHUHOM «MHKPOOHANBHBIA IUIAHKTOH». MuKpo(daopa NPUPOAHBIX BOJ B 3HAYHTEIBHOH
CTCIICHH 3aBUCHUT OT UX NPOUCXOKICHUS.

B Hacrosmem HcCleIOBaHUM MPAKTUYCCKH BIEPBBIC PACCMOTPEHBI M M3YYCHBI MHUKPOOHONOTHUCCKHE
rmokaszaTtenu kadectsa Boasl pek MupBa n Kysa B npeaenax nenrpa Komu-Ilepmsikoro aBToHOMHOTO OKpyra
r. Kyzpmvkap.

HccnenoBanue BoABI NOBEPXHOCTHBIX BOJOTOKOB I'. KyasIMkap mpoBoAHIOCE O OOIIM KOTH(POPMHEIM
baxkrepusm (OKBb ne pomkuel mpesbimare 500 KOE/100 mn), TepMoTomepaHTHBIM KOTH(DOPMHBIM
oaxrepusim (TKb ue momxasr mpesbimars 100 KOE/100 min), xoaudaram (Hopma koiaudaroB — He Gosee
10 BOE/100 M) 1 o BO30YAUTENSAM KUIICUHBIX HHOEKIUH (OHH TOKHBI OTCYTCTBOBATD).

Hcxoanbie ganHbie
B Kommu-llepmankom oxpyre mHacumtbiBactca okoxo 260 pek, 170 mpymos u o03ép. MccnexoBannavu
oxBaueHa Ttepputopus r. Kympimkap, uepes koropyio mporekaroT pekn MupBa m Kysa. Boma gammbIX
BOJOTOKOB SIBJISICTCS E€CTCCTBCHHOH CpeAoH OOWTaHHWS MHOTHX BHIOB MHKPOOPTaHU3MOB, KOTOPBIE
COCTABJISIIOT MOCTOSHHYIO BOJHYVIO MUKPOQIOPY, CIIOCOOHYIO MKHTh M Pa3MHOXKATBCS B BOJC, VIACTBOBATh
B NIPEBPAIICHNN a30THCTHIX BELIECTB, CEPHI, JKENIe3a, CAMOOTHICHUH BOJIOTOKOB.
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