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OBIIAA XAPAKTEPUCTUKA PABOTHBI

AKTYaJbHOCTDH TeMbl HccieoBaHusl. COXpaHEHUE €CTECTBEHHbBIX DKOCUCTEM
U TOJJEpPkKAHWE KAuyeCTBA OKPYKAKOUIEH Cpelbl COCTAaBJISIOT BaXXHYK YacTh
HAIMOHAJIBHOW O€30MaCHOCTH M 3aKPEIICHbl B PANE KIIOYEBBIX CTPATErHUYECKUX
JOKYMEHTOB cTpaHbl. ['ocygapcTBeHHasi MOJUTUKA B 00JIACTH OXPaHbl OKPYKAIOIIEH
Cpelbl U palMOHAIBHOIO HMCIOJb30BaHUS MPUPOJHBIX PECYPCOB OCHOBBIBAETCS Ha
MPUHIUANAX YCTOMYMBOIO Pa3BUTHUSI, BKIIIOUAsl paBHOE BHUMaHUE K SKOHOMUYECKUM,
COLIMAJIBHBIM U DKOJIOTUYECKUM aCIIEKTaM.

biarogapst CBOMM  yHUKaJIbHBIM HPUPOJHBIM cuctemMaMm  KbIprei3ckas
Pecniy6nuka Bxonut B yucio 200 mpUOPUTETHBIX KOJOTMYECKUX PETMOHOB MUDA,
YTO CIIOCOOCTBYET Pa3BUTHIO IKOJOTHMUECKOTO TYpU3Ma HAPSIy C WHIYCTPUATHHBIM
nporpeccoM. OJIHAKO BBICOKAsi aHTPOIOTE€HHAsI HArpy3Ka Ha OKPYKAIOLIYIO Cpeay U
YSI3BUMOCTh YHUKAJIBHBIX 3KOCHCTEM CO3JAI0T CEPHE3HBIE YIPO3bl IKOJIOIMUECKOM
oesomacHoctu cTpanbl. [lo ngaHHbiM HanuoHnanbHOM TporpamMmbl  pa3BUTHUSA
Koipreizckoit PecnyOnmuku 1o 2026 roma (2021), ecrecTBeHHBIE JaHIIA(THI
MOJIBEPraloTCs WHTEHCHUBHBIM  MpPeoOpa3oBaHUSAM, BBICOKOTOPHbIE MACTOMINA
JErpaupyIOT, IIOYBBI 3POJIUPYIOTCS, YXYALIAETCS KAaU€CTBO BOJHBIX PECYPCOB.

HecmoTps Ha Hanmuuume MHOXECTBa HAYUYHBIX HCCIEIOBAaHUM, MOCBAIICHHBIX
3arpA3HCHHUIO0  PA3JIMYHBIX I[PUPOAHBIX KOMIIOHEHTOB M HUX  BO3MOXHBIM
MOCJIEICTBUSIM, UMEETCS HEOOXOAUMOCTh B pa3pabOTKE MHTETPUPOBAHHON OLEHKH
DKOJIOTUYECKUX KPUTEPHEB COCTOSHUS BOAHBIX M TMOYBEHHBbIX 3kocuctem [H. II.
TapacoBa, E. b. Kpyuuna, 2004]. BaxxHO JONOJMHUTH CYUIECTBYIOIIHE METOIBI
OILICHKH, OCHOBaHHBIC Ha MapaJurme npeaesibHo qomycTuMbix KoHueHTpamuil (II1K),
a Takke HalWTH WH(POPMATUBHBIE MHIUKATOPHI, OTPAXKAIOUIUE OSKOJIOTHUUYECKOE
COCTOSIHME ITHX DKOCHCTEM U pa3padoTaTh KOHIIETITYalbHbIE METOJBI YCTOMYHUBOTO
yIIpaBjleHUus IpuUpoAHbIMH  pecypcamu. Ilo omnpepenenntro M. Poxkosa:
«YenoBeyecTBO MEPEKMBAECT MEPEIOMHBIH MOMEHT B IpOIEcCe Mepexojaa K
YCTOMYMBOMY pa3BUTHIO. OJJHUM K3 Ba)KHBIX 3a7a4 SIBJISETCS ONpPENEICHUE U OLEHKa
JOCTUTHYTOTO TpOorpecca WIM perpecca, CTENEHM HUX Pa3BUTHS Ha MyTH K
YCTOMYMBOMY DPa3BUTHUIO I OCYIIECTBICHMSI HaJJIEXKAIIEro KOHTPOJs 3a
JOCTW)KCHUAMHU W yHOpaBlieHUusT 3TUM mnpoieccom» [M. Poxkon, 2015]. Baxno
nomu€pKUBaTh  HEOOXOJMMOCTh  IEJIOCTHOTO  BOCIHPHUSITHS  DKOCHCTEM  Kak
(GYHKIMOHATBHO  B3aMMOCBSI3aHHBIX ~ CTPYKTYp, TJ/I€ TIOYBCHHBIE ¥  BOJHBIC
KOMITOHEHTBHI 00pa3yloT €IMHYI0 OMOre03KOJIOrMYEcKyro cucremy. VX pasnenbHas
OLICHKA W YNPABJICHHE BEAYT K MCKAXEHUIO KapTHHBI HKOJIOTMYECKOTO COCTOSHHS,
TOra KaKk yCTOMYMBOE pa3BUTHE BO3MOXKHO JIMIIb TMPU KOMIUIEKCHOM U
B3aMMOCOIJIACOBAHHOM aHAJIN3€ ATUX 3JIEMEHTOB.



CrnenoBartenbHO, peain3alusl yCTOWYMBOIO Pa3BUTHS IKOCUCTEM HEBO3MOKHO
0e3 pa3pabOTKM LIEJIOCTHOM MOJAENM MHTErpupoBaHHOM cuctembl MMP:
HEMPEPHIBHOIO 3KOJIOTMYECKOr0 MOHUTOpHUHIa, aJanTUBHOrO MeHeIKMEeHTa M
BBICOKOTEXHOJIOTHYHBIX PellleHnid mo peuupKyjIsiuu OTXO0J0B, OOecreunBarOLIuX
3aMKHYThI€ OMOT€OXMMHUYECKHE IUKIIbI, B PAMKaX YCTOMYMBOTO Pa3BUTUSA. TOJBKO
yepe3 CO3JaHUE TaKOM CHCTEMHOM  TEXHOJIOTMYECKOM paMKH  BO3MOXKHA
cTaOuiaM3anusi aHTPOIOTEHHBIX SKOCUCTEM 0€3 TMOoApbhIBA HX PETYJIATOPHBIX U
BOCCTAHOBUTENBHBIX (DYHKIMI, YTO HECOMHEHHO SIBJISIETCS aKTyaJlbHOW 3ajadeit
TpeOyIomIe MPHOPUTETHOTO PACCMOTPEHHUS B paMKaxX COBPEMEHHON IKOJIOTUYECKOM
MOBECTKU. YUUTHIBAsA BBIIIEU3I0KEHHOE, BOSHUKAET 00BEKTUBHAS HEOOXOJUMOCTH B
pa3paboTke HayyHO OOOCHOBAHHOW, WHTErPajJbHON MOJIEIH, OO0bEAUHSIONIEH
MOHUTOPHUHT, YNPABIECHUE M TEXHOJIOTMYECKHE PEIICHUS B LEIAX YCTOWYUBOIO
GyHKIIMOHUPOBAHUS IKOCUCTEM.

CBsa3b  TeMbl  JHcCepTAllMM € NPHOPUTETHHIMHM  HAYYHBIMH
HANPABJIECHUSIMH, KPYNHBIMM HAYYHBIMM mNporpaMMamMu  (IpPoeKTaMmu),
OCHOBHBIMH HAYYHO-HCCJIeI0BATeJIbCKUMH  padoramu, NMPOBOAMMBIMH
o0pa3oBaTeJbHBIMH W HAYYHBIMH YyUYpe:KIeHusiMH. Tema jaucceprauuu
COOTBETCTBYET  MEPEYHIO  KPUTHYECKUX  TEXHOJOTMH MO  IPUOPUTETHBIM
HampaBieHusIM pa3BuTus Hayku B Keipreickoir Pecnyonuke (IloctanoBienue
[TpaButensctBa Koipreisckoit PecmyOmuku Ne 511 ot 13.08.2003 r.). PaGorta
BBIIIOJIHEHA B paMKax BBINOJHEHUS 3a/a4 HAUMOHAJbHOW CTpAaTerHu IO
yCTOMYMBOMY pa3BUTHIO, A ocyuuecTtBieHus llosectku nua OOH B obGnactu
yCTOMYHUBOTO pa3Butuss Ha nepuon a0 2030 roma; HanwonanpHOW cCTpaTeruu
pasButust Koipreickoir Pecnyonmuku nHa 2018-2040 romer (Yka3 Ilpesuaenta
Koipreizckoit Pecniyomuku Ne 221 ot 31.10.2018 r.); HaunonansHO# mporpammel
pazButust Keipreizckoit Pecy6nuku 1o 2026 roga (Ilocranosnenue IlpaButenscTBa
Keipreizckoit PecryGiauku Ne 435 ot 12.10.2021r.), Jupexkuuu buochepHoit
tepputopun  «blceik-Kenb», a Takke B paMKax BBINOJHEHHS MUHHU MPoeKkToB 3A0
«Kymrop» I'onx Komnanm.

Hens wuccaenoBanms. Pa3zpaboTka KpUTEpUEB M HWHTETPUPOBAHHOMN
METO/I0JIOTUM MOHUTOPUHTA U OLEHKH COCTOSIHUSI TOUYBEHHBIX M BOJHBIX 3KOCHCTEM
B MPOMBILUICHHBIX U YpOaHU3UPOBAaHHBIX palioHax ceBepa KwIprei3cTaHa, a Takxke
TEXHOJIOTUYECKUX PEIIECHUI MO PEUUPKYJIIALNN OTXO0B.

3agaum uccaeI0BaAHUuA:

1. Paszpaboratp HAyYHO-IIPAKTUYECKUE OCHOBBI PUMEHEHUS
MHOTOKPUTEPHAIBHBIX JKOJOTMYECKUX HHJEKCOB I KOMIUIEKCHOM OLEHKH
MIOYBEHHBIX SKOCHUCTEM, MOJBEPKEHHBIX 3arPSI3HEHUI0O U AKKYMYJSILIUU TSKEIbIMU
METAIIJIAMHU.



2. Omnpenenute ©  O0OCHOBATh  MHAMKATOPHBIE BHUJbBI W IapameTpbl
YYBCTBUTEIbHBIE K PEKPEALIMOHHOMN HArpy3Ke, ISl UCIIOJIb30BaHUS B HKOJIOTHYECKOM
MOHUTOPHUHI€ MPUOPEKHBIX IKOCHUCTEM.

3. Onenutp 3KojOorHueckoe cocrosiHue o3epa Mccebik-Kynp, Ha OCHOBe
KOMIIJIEKCA DKOJIOTUYECKUX UHACKCOB U JUATHOCTUYECKUX KPUTEPUEB.

4. Pa3pa0OoTarh KOMIUIEKC MHTErpajbHBIX IKOJOTMYECKUX TMOKa3aTesiel OLCHKU
AHTPONIOT€HHOM  TpaHCPOpMAIMM NPHUPOJHBIX 3KOCHCTEM U  CTENEHH HX
HKOJIOTHYECKON HArPy3KH.

5. Pa3paboratb  COBpEMEHHBIE  MOJEIM  HKOJOTMUYECKOTO  MOHUTOPHUHIA
OPUPOAHBIX SKOCUCTEM, HANpaBJIEHHbIE Ha MPOrHO3UPOBAHUE U YIPABICHHE
PUCKAMM 3arps3HEHUS] BOJHBIX U IIOUBEHHBIX PECYPCOB.

6. Pa3paborarh S5KOJOrMYECKH YCTOMUYMBBIE TEXHOJIOTMHU peMEAHAlUU I10YB,
3arpsi3HEHHBIX HEPTENPOIyKTaMH, B 30HE BIUSHUS POMBILIUIEHHBIX 00BEKTOB.

HayuyHasi HOBM3HA NOJIy4eHHBIX pPe3yJbTaTOB. BriepBble IpoBe/IeHA OLICHKA
HKOJIOTMYECKOTO COCTOSIHUA ypOaHM3UPOBAHHBIX M TEXHOTCHHBIX 30H (Ha MpUMEpE
nouB Ilpuncceikynps, Ak-THO3CKOro pyJHHKa), C MCIOJb30BaHUEM HWHIEKCOB
ko3 UIeHTa HACBIIIEHUS, TE€0aKKyMYJAlHH, Kod(p(dUIMEHTa 3arpsi3HEeHHUs,
CTENEHU 3arps3HEHUs], 3arpsi3HAIONICH HArpy3KH, MOTEHUUAIBHOTO 3KOJIOTHYECKOTO
pPUCKAa UM KOMIUIEKCHOTO PUCKa C ucrnosb3zoBanueM noaxona TPUAJL m cocraBiieHsl
KapThl MPOCTPAHCTBEHHOIO PACHPENCICHUS TSDKEJIBIX METAUIOB B [0YBax
[IpunccrIKyibs.

N3yuyeHbl (UTOMHAMKALMOHHBIE NapaMmeTpbl OOJENUXH KPYIIMHOBHIHON
(Hippophae rhamnoides L.), Bkimodatonipe Mop@osIoruyeckue Mpu3Haku, MOJIOBYIO
CTPYKTYpy MONYJALMA B KadyecTBe MH(POPMATUBHOIO WHIMKATOpPA H3MEHEHUM
npuOpexHbIx 3KkocucteM o3epa Mccwik-Kynb mon Bo3aeicTBUEM peKpealnoHHOM
Harpy3Ku.

IIpoBenena oueHka Tpoduueckoro cocrostHus Bojbl o3epa Mccbik-Kyib,
ompesiereHa CTeNneHb TpaHchopMmanuu ee NPUOPSKHBIX Oy(pepHBIX 30H W
00YyCJIOBJIEHHBIE C HUMH 3KOJIOTHYECKHE PUCKH.

BrnepBble omnpeneneHa CTENEHb AKOJIOTMYECKON HANpPSLDKEHHOCTH W OLEHEHA
ySI3BUMOCTh TNPUOpPEKHBIX 3KocucteM o3epa MHccbik-Kynb, ¢ ucnonb3oBaHueM
MHTETPUPOBAHHOTO UHIEKCA YSI3BUMOCTH MPUOPEKHBIX 30H U CO3JaHbl UX OLIEHOYHO-
IPOrHO3HBIE KapTOrpaduuecKue MOJEIH.

Pa3paborana coBpemeHHass LH(}poBasi MOJIENIb CHUCTEMBl 3KOJOTHYECKOTO
MOHHUTOpHUHIa 3KocucTeMbl o3epa Mcchik-Kynnb mo3Bossiomas OLEHUBATh CTEIECHb
3arpsi3HEHUsl, CBOEBPEMEHHO BBISBIATH YIpO3bl M pa3pabarhiBaTh CTpaTerdu IO
IPEIOTBPALICHUI0O U MUHUMHU3AIMM HETaTUBHOTIO BO3ACHCTBUS HAa OKPY’KAIOIIYIO

cpeny.



BnepBeie B yCHOBHSX BBICOKOTOPHBIX TEpPpUTOpPUM pylaHHKa Kymrop,
pa3zpaboTaHbl AKOJIOTUYECKU YCTOMYMBBIE TEXHOJIOTHH peMenuainu
He(Te3arps3HEHHBIX MOYB, MMO3BOJISIONINE HE TOJNBKO 3P(PEKTUBHO OYHUIIATH MOYBHI,
HO W COKpamiaTb 00bEM OTXOAOB, COpachIBAEMbIX Ha IMOJHUIOHBI, PeIlias BOMPOCHI
YCTOMYMBOTO UCIIOJIb30BAaHUS U COXPAHEHHUS IOUBEHHBIX PECYPCOB.

JIOCTOBEPHOCTh M  HOBU3HA HAYYHBIX pE3yJIbTATOB MOJTBEPKIAETCS
TEOPETUYECKUMU U SKCIEPUMEHTAIbHBIMU HCCIIEI0BAHUSMH.

IIpakTHyeckass 3HAYUMOCTH MOJYYEeHHBIX pe3yabTaToB. Pa3paborana
CUCTEMa WHTEIPUPOBAHHBIX IIOKAa3aTeJled KayecTBa BOAHBIX M IOYBEHHBIX
SKOCUCTEM, TMO3BOJIAIONIAS TOCYJAPCTBEHHBIM W MYHHUIIMIAIbHBIM CIIyXaIlUM,
NPUHUMAIOLIUM pEIICHUS, aHAJIU3UPOBATh PE3yJbTaThl JEATEILHOCTH B 00JIaCTH
OXpaHbl OKPYXKAIIIEH cpeabl. DT PE3YIbTaThl JOCTUTAKOTCA IMYTEM OMPEICIICHUS
KJIFOUEBBIX MHANKATOPOB YCTOMUYHUBOTO PA3BUTHSI.

[Ipennoxensl palMOHANN3aTOPCKUE MPEII0KEHUS 110 ONTUMU3ALUA CUCTEMBI
HKOJIOTMYECKOT0 MOHUTOpHHra o3epa Mccwik-Kynib, myTemM JONONHEHHS €ro
napaMmeTpoM  «xjopopuiia-a» U uHAEKca Tpoduueckoro ypoBHsi  (TLI)
(cBUIETENHCTBO HA panuoHanuzatopckoe mnpemioxkenue Ne 991). C  yderom
TpeOyeMbIX HM3MEHEHHUW B TOCYJApPCTBEHHYIO HKOJOTMYECKYIO Iporpammy
MOHUTOpMHTa  ObUla  pa3paboTaHa W  BHeApeHAa  HaydHas  pa3paboTka
«HbopmanrioHHass CUCTEMa SKOJOTUYECKOrO0 MOHHUTOpHHTa o3epa Hccwhik-Kymnby
(aBTOpCKOE CBUIETENHCTBO Ha mporpamMmy st OBM Ne 969); akTel BHEApEeHUS OT
13.08.2024 r.; 20.08.2024 r.) m cnoco® oOmNpeAeNeHHus IIHPUHBI TPUOPEHKHOM
Oydepnoit 3ol 03epa Hccblk-Kynb (CBUIAETENHLCTBO Ha palMOHAIU3ATOPCKOE
npennoxenre Ne 990).

[IpensioxkeHbl METObI PEKYJIbTUBAIIMN HEe(TE3arpsA3HEHHOTO IPYHTA MOJIUTOHA
onacHbIX 0TX010B 3A0 «Kymtop» I'omn Komnanu. PekoMeH10BaHO HCTIOJIB30BATh
OUMILICHHBIM TPYHT MpPHU TMOCIOWHOW 3aChIIKE B KAayeCTBE M3OJUPYIOLIET0 |
PEKYJIbTUBALIMOHHOTO CJIOS TIOJUTOHA pPyJAHUKA (aKT BBIMOJHEHHBIX pPAabOT oOT
24.12.2019 r., C-6123 or 13.11.2018 r.). [lonyyeHHble NaHHbIE AHATUTHYECKUX U
IKCIIEPUMEHTAJIBHBIX UCCIEAOBAaHUM, a TAK)KE pa3padOTaHHbIE HAYYHbIE MaTEpUAIIbI
U PYKOBOJCTBA BKJIIOUEHBI B JIEKIIMOHHBIE KYypChl MU METOAMYECKHE YKa3aHUs K
Ja00paTOPHBIM U MPAKTUYECKUM paboTaM JJis CTYJACHTOB BY30B, OOYUYAIOIIUXCS IO
CIIEHHAIBHOCTH «DKOJIOTUYECKasi NHKEHEPUS.

OCHOBHBIE M0JIO’KEHH S JUCCEPTALMH, BBIHOCHUMbIE HA 3aIINUTY:

1. HHTterpanpHble MOKA3aTeIN KA4eCTBA MOYB B IPOMBIIIJIEHHBIX U TEXHOT€HHBIX
30Hax, pa3pabOTaHHbIE C  HCIOJB30BAaHMEM  KOMIUIEKCHBIX  HHJIEKCOB,
ko3¢ dummentos u noxaxona TPUAJ], mno3Bonser nuddepeHIupoBaTh ypOBHH
nerpajauud ¥ (opMylnMpoBaTh HayyHO OOOCHOBAaHHbIE PEKOMEHAALMH 10

peadbmIuTaluy JerpagupoBaHHbIX TEPPUTOPUNL;
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2. OUTOMHAMKALMOHHBIC MapaMmeTpbl 00Jenuxu KpywmuHoBuaHOU (Hippophae
rhamnoides L.) 1151 OUEHKH pEKPEalMOHHON HArpy3Kyd Ha MPUOPEKHBIE IKOCUCTEMBI
o3epa Ucchik-Kynb. CooTHOIIEHHE MYKCKMX U JKEHCKMX OCOO€H MOTYT CIYKHUTh
UHOOPMATUBHBIMU  TIOKA3aTeNIMM  CTENEHU  HArpy>kKaeMoCTH  MPUOPEKHBIX
IKOCUCTEM;

3. OneHka »KojOrM4eckoro cocrosinus oszepa Mccebik-Kynp 1mo ypoBHIO ero
TPOQUYECKOTO  COCTOSIHUS, KJIIOYEBBIM  HMHIUKATOPOM  KOTOPOTO  SIBJISIETCS
KOHIICHTpAIUs XJIOpoduiia-a, MO3BOJSIET OOBEKTHMBHO JUATHOCTHPOBATH CTETECHb
Tpodun BomoeMa, oOecmeunBasi JOCTOBEPHYIO OLIEHKY KadecTBa BOJIHOM Cpenbl.
Crenenp  BIMSIHMS — IpeoOpa3oBaHus  NPUOpPEXHbIX  OydepHbIX 30H B
ypOaHU3UPOBAHHBIE TEPPUTOPUU HA YBEJIMUYECHHUE TPOPHUUECKOrOo COCTOSHUS 03epa
Ucceik-Kynbs. Ilpu 14.46% npeoOpazoBanusi TPUOPEKHBIX TEPPUTOPUN HA
paccrossauu 100 M u Ha 35.61% Ha paccrosuun 500 m 3nauenne TLI cocraBun 2.14;

4. VHTerpupoBaHHbIE HHJEKCHl KadyecTBa M YSA3BUMOCTH 3KOCHCTEMBI 03€pa
Ucceik-Kynb, n pa3paboTaHHbIe OLIEHOYHO-IIPOTHO3HBIE KapTOrpapuuecKue MOJEIH.
Humeepanvnwiii unoexc ysazeumocmu (ICVI) mo3BossieT yuyecTb NpOCTPAHCTBEHHYIO
B3aMMOCBSI3b  MEXKIY IMapaMeTpaMHd  COLMAIbHO-DKOHOMHYECKOTO  Pa3BUTHS
tepputropun (SVI) u sxonornueckum norenuaiom (CVI).

5. CoBpemenHas 1udpoBasi MOJEIb CHUCTEMbl JKOJOTHUYECKOIO MOHHUTOPHHTA
skocucteMbl  o3epa  Mccwik-Kynb,  wHTerpupyromas  Ouoduzudeckue |
TUAPOXMMHUYECKUE MapaMETPhl, MO3BOJIAIONIAs OCYLIECTBIATh KOMIUIEKCHYIO OLICHKY
HKOJIOTHYECKOTO COCTOSIHUSA BOJOEMa OOecnednBas BBICOKYI0 WH(OPMATUBHOCT,
aBTOMAaTU3allMI0 NPOLIECCOB AaHAIM3a W MPOTHO3WPOBAHUS, & TAKXKE MOIIEPKKY
OPUHATUS peuieHud B cdepe 3KOJOTMYECKOro YMNpPaBICHUS W OXPaHbl BOJHBIX
AKOCUCTEM;

6. TexHonormyeckue pemieHUsT IS CHIDKEHUS YPOBHS 3arps3HEHUs W
penuKiIvHra HedTe3arps3HeHHBIX TPYyHTOB. Meroga OHOCTUMYNIHpPOBAaHUS B
YCIOBUSIX  XOJOJHBIX KIMMAaTHYECKMX 30H U  BBICOKOTOpbS 0OecredyuBaeT
onopemenuaiuoo HeQpTenpoaykToB Ha 62,78%.

Jlnunblii  BkJIag  comckareas. Jluccepranus — mpenctaBiasieT  coOoi
OpUTHMHANBHYIO Hay4HYI0 paboTy, KOTOpas 0000IIaeT pe3ybTaThl TEOPETUUECKUX U
AKCIEPUMEHTAIIbHBIX UCCJIeI0BAaHU, B KOTOPBIX aBTOp IpUHUMAT
HEMOCPEJICTBEHHOE yYacTHe, B KayeCTBE HCIOJHHUTENA. ABTOp Hrpan KIIOYEBYIO
poiib B BBIOOpE HalpaBieHUs HUCCleAoBaHUs, (HOPMYJIUPOBAHUU  3a/layw,
MOJICTUPOBAHUHN H3Yy4YaeMbIX MPOIIECCOB M OCYIIECTBISI HayyHOE OOOCHOBaHUE U
MHTEPIPETALNIO MTOJYYEHHBIX pe3yJbTaToB. BKiag aBTopa ABISIETCS pelIalOlIUM U
BKJIIOYAET AaKTUBHOE YYacTUE Ha BCEX OJTamax MCCIEI0BaHUs, OOCYXICHHUS
pe3yabTaTOB, MOArOTOBKE HAYYHBIX CTaTe U IOKJIAI0B.



AnpobGanus pe3yJbTAaTOB aMccepTaluM. Marepuansl JuccepTaMOHHON
paboThl JIOJOXKEHbI M OOCYXKIEHbl Ha: MeXIyHapOoJAHOW Hay4YHO-IIPAKTUYECKON
koHpepenuu «CoxpaHenue »skocucteM llenTpanpHoit A3um u  ycTOMYMBOE
pa3BUTHE: TIPUHIIUIBI, BBI30BHI, NMEPCIEKTUBBDY, I'. bumikek, 19-20 centsops 2024
roga (bumkek, 2024); 6th International Black Sea Modern Scientific Research
Congress, Trabzon, Turkiye, 23-25 August, 2004. (TpaGzon, 2024);
I MmexxmyHapoHOM HAydYHO-TIpakTH4YeCKOi KoH(pepeHinu « CoOBpeMeHHbIE MTPOOIEMBI
ouopasHoobOpazus, sKoJIoruu u 6modezonacHoctu bruochepnoit reppuropun «blcbik-
Kénby», r. bumkek, 16-17 centsaops 2021 roga (bumkek, 2021); X mexayHapoaHON
HAy4YHO-IPAKTUYECKON KOH(pEepeHIIMU « DKOJIOrUsl peUHbIX OacceHOBY, I. Bnagumup,
21-22 cents6ps, 2021 roga (Bmagumup, 2021); MexayHapoaHOW KOHGEpPEHIINH
«IKOJIOTUYECKUA MOHUTOPUHI: METOJAbl U moaxoAb» M XX MEXKIyHApOJIHOM
cumMinozuyme «CII0XKHbBIE CUCTEMBI B 9KCTPEMAIIBHBIX YCIOBUAX», I'. KpacHosipck, 20-
24 cents6ps, 2021 roga (Kpacnospek, 2021).

IHosHOTa OTpakeHMs Pe3yJbTATOB AUCCEPTALMH B myOaukanusax. [lo teme
nuccepranuu onyosrkoBansl 30 Hay4HbIX pa0boT, U3 HUX 12 Hay4HBIX CTareil B
KypHajax WHAEKcupyemblx B 0Oaze manHbix Web of Science m SCOPUS, 10 B
NEPUOJNYECKUX HAYUHBIX U3JaHUSAX, YTBEPKACHHbIX HanmoHaibHON aTecTallmOHHOM
komuccuerd tnipu Ilpesmaente Keipreizckoit PecryOmuku, 7 — B NEPUOJAMYECKUX
u3aHuax uHaekcupyembix B cucteme PUHII, ¢ ummakr dakropom Beime 0,2, 1 —
aBTOPCKOE CBHUJIETEIBCTBO, 2 — PALIMOHAIN3ATOPCKUX MPEIIOKEHUS.

CrpykTypa U 00beM auccepranum. J(ucceprannonHas padoTa HU3JI0KeHa Ha
217 cTpaHuUax KOMIBbIOTEPHOrO TEKCTa, COCTOUT U3 BBEIEHHMsI, 0030pa JIUTEPATYypHI,
IJIaBbl METO/I0JIOTUU U METOJ0OB MCCIIEIOBaHUs, 3 TJIaB COOCTBEHHBIX MCCIEI0BAHUM
uuxX O00O03HAYEHMH, 3aKIIOYEHHUS, MPAKTUYECKUX PEKOMEHAALMH, 7 NpUIIOKEHHI.
CHnucok HCMONBb30BaHHBIX OMONMHOrpa@UUEcCKUX HMCTOYHUKOB COAEPKUT 467
HaMEHOBaHUM, n3 KoTopeix 104 Ha pycckom u 363 aHriauiickom si3bikax. PabGota
wuocTpupoBana 38 Tabnuiamu, 79 pucyHKaMu.

OCHOBHOE COAEP XAHHUE JUCCEPTALIMHU

Bo BBemeHum o000OCHOBaHA aKTyaJbHOCTh BBIOPAHHOTO HAIpPaBICHUS
WCCJICIOBAHUSI, OTPEACNICHbI Ieb M 3aJa4i JAUCCEPTAMOHHON pPabOThI, a TaKkxke
MPOJIEMOHCTPUPOBAHBI HAYyYHAasi HOBU3HA U MPAKTUYECKAasi 3HAYMMOCTh MOJTYUYECHHBIX
pe3ysibTatoB. POPMYIUPYIOTCS OCHOBHBIE TMOJIOKEHUS, BRIHOCUMBIE Ha 3alUTy, U
MPUBOJISATCS CBEJEHUS 00 anpoOaiuu U myOJuKausaX pe3yabTaToB UCCIICI0BAHUH.

I''TABA 1 «OB30OP JIUTEPATYPBI». [TocesmeHa aHanusy JUTepaTypHBIX
JAHHBIX COBPEMEHHOT'O SKOJIOTUYECKOT'O COCTOSTHUSL BOJHBIX U MOYBEHHBIX (PaKTOPOB
ycronunBoro passutusi KeIprei3ctana u B 1einoM B Mupe. B Hacrtosimiee Bpems
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BEIyIIHE YMBI MUPA U MEKIyHAPOIHBIC OPTraHU3alUNA aKTUBHO HIIMYT CTPATETHH IS
MIPEOJIOJICHHSI DKOJIOTHIECKOTO KPHU3UCa, KOTOPHIN MPUBOIUT K U3MEHCHHIO KJIMMaTa,
JEerpagaliid  BOJHBIX M 3EMENIBbHBIX PECYpPCOB, ONMYCTHIHUBAHHIO, COKPAIICHUIO
Onopa3zHoOOpa3us W JAPYTUM CEPhEe3HBIM MpobiaeMaM. MHOXKECTBO MPEJI0KEHHBIX
KPUTEpUEB, CTpaTerdii M TIOAXOJOB, PAacCCMOTPEHHBICE B JIAHHOM JIMTEPATYypPHOM
0030pe, JOMKHBI OBITH aJaNTUPOBaHBl K KOHKPETHBIM YCJIOBHSM, YTO TpeOyer
MOWCKA PEIICHUN, COOTBETCTBYIOIIUX JIOKAJBHBIM JKOJIOTHYECKUM, COIMAIbHBIM,
HYKOHOMHYECKUM OCOOECHHOCTSIM U PA3THUUSIM.

I'JIABA 2 «<METOJIOJIOT'YSI U METO/IbI UCCJIEJJOBAHUM»

Huccepranonnas paboTa COCTOMT M3 TEOPETUYECKOW U MPAKTUYECKON
yacteil. [lpuBegeHwpl: OOBEKTH, METOABI  HCCIEAOBAHUS U  PE3YJIbTATHI
CTaTUCTUYECKOTO aHaJIK3a.

O0bext wucciaenoBanus. [louBbl  3arps3HEHHbIE  HEPTEOPOIYKTaMHU,
TSOKENBIMU MeTalljlaMu, SKocucTeMa o3epa Mccwik-Kyms, pyanuk Kymrop.

IIpeamer wuccaenoBanus. BogHblE M TNOYBEHHBIE PECYPCHI, HCCIETYEMBIX
IPUPOAHBIX U TEXHOTEHHBIX 00BEKTOB, OCHOBAHHBIX HA IKOJOTUYECKUX MHACKCAX U
WH]IMKATOpaX.

MeTtoab! ucciaenoBanus. MarerpaibHble METOJIbI OLIEHKA COCTOSIHUSI BOJIHBIX
¥ TIOYBCHHBIX PECYpPCOB, METOJMKU OMOpEMETUAIINN 3arpsS3HEHHBIX IMOYB, METOIbI
PELUUPKYJSALNN OYUIIEHHBIX TPYHTOB U METOJbl PAIMOHATIBHOTO MCIIOJIb30BaHUS
MPUPOJIHBIX PECYPCOB.

C 1enbl0 OIEHKHU COCTOSIHUSA YPOaHU3UPOBAHHBIX DKOCHCTEM Ha 3arps3HEHUE
TSDKEIBIMU METaJIaMH, ObLIM anpoOUpOBaHbI METO/bl COOTHOIIEHHUS PA3THUYHbBIX
IKOJIOTHYECKUX HHAECKCOB, Ha mnpumepe Hccwik-Kynbckoit o0mactu, KOTopoe
OIICHUBAIIM C TOMOIIBIO  Kodpuyuenma  obocawenuss (EF), unoexca
eeoaxkkymynayuu (Igeo), xospduyuenma 3aepasuenus (CF), cmenenu 3azpsaznenus
(Cd), umnoexca nomenyuanvnozo 23konocudeckoeo pucka (PER) u unoexca
akonocuyecko2o pucka (RI) u xomniekcHozo pucka ¢ UCHONb308AHUEM NOOX00d
TPHAJ]. beinu npoaHanu3upoBaHbl MOYBBI ypOAHU3UPOBAHHBIX 3KocucTeM Hcchbik-
Kynbckoit o6mactu. OOpa3sibl MOYBbl OBUTM KUCCIEAOBAHBI HA COIEPKAHUE TSKEIBIX
MetayioB (cBuHen, Pb; mwmuK, Zn; xene3o, Fe; menp, Cu; kagmuii, Cd) c
UCIIOJIb30BAHUEM METO/Ia aTOMHON 3MUCCUOHHOW CIEKTPOCKOIUU C HHIYKTHUBHO
cBsa3anHoM mnasmoi (ICP-OES), B MexxayHapOIHON aKKpeIuTOBaHHOW Jaboparopuu
«Alex Stewart Assay and Environmental Laboratoriesy.

OneHka  DKOJOTMYECKOTO  cocTosiHMs — 1mmouB  Mmetoaom  TPHUAJL, ¢
MCIIOJIb30BAHUEM WH]IEKCOB pHUcka (RD): XUMHUYECKUN (ChemRI),
skotokcukojornueckuii  (EtoxRI), oskomormyeckuit (EcoRI). buorecrupoBanue
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MPOBOJIUIIN B YCJIOBHUSIX KPAaTKOCPOUHBIX SKCHEPUMEHTOB C HCIOIb30BAHUEM TECT-
00BEKTOB, C MCMOJIb30BaHUEM (UTOMIIAHIIETOB MOAU(PHUIIMPOBAHHBIX Jaboparopueit
3KOTOKCcUKoJIoruu 1moyB MI'Y um. M. JloMmoHocoBa. bMOMHIMKAIITMOHHBIM aHaju3
ypOaHO3eMOB 3aKJIOYaliCsl B MCCIEIOBAHUU HKOJOTMYECKUX MapaMEeTpPOB TpPeEX
OCHOBHBIX TpYII MOYBOOOUTAIOIIUX MHKPOOPTaHU3MOB: — MHUKPOMHUIIETHOTO,
OaKTepUaNbHOTO M AKTUHOMUIIETHOTO KOMIUIEKCA IOYB: CTaHJAPTHBIM METOIOM
noceBa MOYBEHHOM cycnieH3uu Ha cpeny Yamneka, MITA u KAA; cuHsKko0ornueckuit
aHaIM3 TPOBOAMIN MO OOIIe YncieHHOCTH KojoHumeoOpasyronmx eauaull (KOE),
YuCIay ~ BUJIOB,  JI0J€  YCTOMYMBBIX K  HEOJarompusTHbIM  (akropam
TEMHOIUTMEHTUPOBAHHBIX BUIOB I'PUOOB.

OnpeneneHre XUMHUYECKOTO COCTOSHHMS BOJOEMAa W THUIPOIKOJIOTUYECKOMN
OLICHKH TPOBOJMJIOCH C MCIOJB30BAHUEM UYETHIPEX KIIOUEBBIX MMapaMeTpoB: olIiee
konmaectBo azora (TN), xnmopodun-a (Chl-a), o6mee xonmuuectBo docdopa (TP) u
npo3padyHocTh BOJbI (SD). IIpo3padyHOCTh BOJBI OIIEHUBAJIACh C HMCIIOJb30BAHUEM
JCKa Cexku. Conepxanue xjopoduina-a (Chl-a) onpenesiu
CIIEKTPOPOTOMETPUUECKUM METOJOM IOCIE IKCTPAKIMU alleTOHOM. CTaTUCTUYECKast
00pa0oTKa JaHHBIX MPOBOJUIACH OOIICHPUHSATHIMA METOJAaMHU BapHaIMOHHOMN
CTAaTUCTUKW HAa OCHOBE aHAJIN3a a0COFOTHBIX U OTHOCUTEJIbHBIX BEJIUYHH.

PaccunTanHblii B JaHHOM MCCIEIOBAHUU TOJXOJ K HMHJIEKCY YA3BUMOCTH
noOepexnbsi, Ha3bIBAEMbI HHTETPUPOBAHHBIM HMHJIEKCOM YS3BUMOCTH IMOOEPEKbS

(ICVI), 6b11 BeIpakeH cieayromuM ypaBHeHueM (3):
_axSVI+ B xCVI 1

arp T F=3 ®

B pamkax wuccnenoBaHusi ObUIM NPOAHAJIU3UPOBAHBI Pa3jIUYHbIE CTPAaTErUU

ICVI

onopemeauanu, BKJIFOYAs OMOCTUMYJISILIUIO, OMOayTrMEeHTALNIO 51
KOMOMHUPOBAHHBIN M0AX0/ ] (OMOCTUMYJIALINS COBMECTHO C OMOAayrMEHTAIIUEH ).

B riaasax 3 - 5 npeacraBiieHbl pe3yJbTAThI COOCTBEHHBIX HCCJIEI0BAHUN 1
HUX 00CYKIeHUS

I''TABA 3 «Kpurepunm OLEHKH COCTOSIHMSI IOYBEHHBIX PeCcypcoB
OCHOBAHHbIC HA MCIOJb30BAHUM MHTErPHUPOBAHHBIX IKOJOTHYECKHUX HHIACKCOB
U HHAUKATOPOB». llocBdllleHAa pacCMOTPEHUIO AKTyalbHbBIX AKOJOTHMYECKUX
npo0ieM MouYBEeHHBIX dKocucTeM Krwipreizckoit PecryOnuku, a Takke MPUBEICHBI
HAay4YHO 00OCHOBAHHBIE apTyMEHTHI B TMOJB3Y MEPEX0/a OT TPATUIIMOHHBIX METO/IOB
OIIEHKM TMpenenabHo nonmyctuMblx koHneHTpauuid (ITJIK) xk Oosiee KOMILIEKCHBIM,
WHTETPUPOBAHHBIM U MEXIUCIUIUIMHAPHBIM MOJIX0aM, MO3BOJISIOIIUM 00Jee TOUHO
ONPENETUTh HKOJOTMYECKOE COCTOSHUE TOYBEHHBIX 3KOCUCTEM M YCTAHOBUTH
COOTBETCTBYIOIINE DKOJIOTUYECKHUE KPUTEPUHU. ['naBa JOTOJIHEHA
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HKCHEPUMEHTAIbHBIMU  JAHHBIMHU,  MOATBEPKIAIOMIMMU  HEOOXOAUMOCTH U
1eeco00pa3HOCTh MCIOJIb30BAHUS JKOJIOTUYECKUX WHIEKCOB U WHIUKATOPOB IS
WHTETPUPOBAHHOW OIICHKHM COCTOSHUS KaK MPUPOAHBIX, TaK W TEXHOTCHHBIX
HKOCUCTEM. DTO HEOOXOIUMO JUIsl pa3paboTku 3((PEKTUBHBIX MEp MO WX 3aIIUTE U
BOCCTAaHOBJICHHMIO, BKJIIOYasl MOYBEHHbIE HKOCHUCTEMBI, KaK TEXHOT€HHOIO, TaK H
€CTECTBEHHOTO MTPOUCXOKICHHUS.

3.1 JkoJiornyeckoe COCTOSIHME NMOYBEHHBIX pecypcoB Kbipreidctana u
CHCTEeMbl OI[EHUBAHUA HX IKOJOTMYECKOro cocrossuusi. OJHUM U3 TPUOPUTETOB
CTpaHbl sIBIsIETCS OOECIEYeHUE YCTOMYMBOTO Pa3BUTUS CTpPaHbl, B KOTOPOM
JKOJIOTMYECKasi 0€30MacHOCTh, KaK COCTaBHAsi 4acTh HAIlMOHAJIBHOW O€30MacHOCTHU
CTpaHbl, BBICTYNA€T OCHOBOW COXPAaHEHMS] TPHUPOAHBIX CHUCTEM M MOJJIEPKaHUS
COOTBETCTBYIOIIETO KauyecTBa OKpyxkatouied cpeabl. OgHAKO cTpaHa HUMeEET psif
CYIIECTBEHHBIX JKOJIOTHUECKUX MpoOJieM, CcorjacHO JaHHbIM HarmoHaibHOTO
IeHTpa 1o O0oprOe C omycThlHMBaHHEM U3 10,6 MIIH. Ta CEIbCKOXO3SMCTBEHHBIX
3emenib  Oosiee  88%  OKazamuch  JErpaJupoOBaHHbIMM M [OJBEPKECHHBIMH
ONMYCTHIHUBAHUIO, IUJIOIIAJAX TOBTOPHOTO 3aCOJICHHS T[OYB YBEJIMYWIHUCH U
cocTaBisItOT 75% Bcex MaxoTHBIX 3eMenb, 0osiee 50% nacTOuI Kiaccu@UIMPyOTCs
KaK CpeJlHe W CUJIBHO JierpaJupoBaHHbIe. VIcTOUHMKaMK 3arpsi3HEHUS U YXYAIICHUS
HKOJIOTHYECKOTO  COCTOSIHMSI ~ TTOYBEHHBIX  DKOCHUCTEM  CTpaHbl  SIBJISIIOTCA:
MPOMBIILJIEHHOCTh, CEJIbCKOE XO3SMCTBO M TMOJUTOHBI OTXOJIOB MPOU3BOJCTB M
YEJIOBEUECKOU JIESITEIbHOCTH.

3.2 JKCcNepUMEHTATbHbIE HCCIIe0BAHUS NpUMeHEeHUst
MHOTOKPUTEPHUAJBHBIX JKOJOTHYECKUX HHAEKCOB JIf KOMILJIEKCHON OII€eHKH
NMOYBEHHBIX 3KocUcTeM ceBepa Kbipruicrana. beutn anpoOupoBaHbl pa3IudyHbIC
AKOJIOTUYECKUE HHJICKCBI JUTSt OILICHKH HKOJIOTUYECKOTO COCTOSTHUS
ypOaHu3upoBaHHbIX 3KocucTeM Hccwpik-Kynbckoit oOnactu Ha  3arpsi3HEHHE
TSOKEIBIMU METAJlJIaMHU, KOTOPOE OIICHUBAIM C MOMOIIBI0O MHAEKCOB KOA(h(UIIMEHT
oboramenust (EF), unmekc reoakkymysmsuuu (Igeo), xkosddummeHT 3arpsizHeHUS
(CF), crenenn 3arpsizHeHusi (Cd), MHIAEKC MOTEHIIMAIBLHOTO AKOJOTHMUYECKOTO pUCKA
(PER) u unnekc skonorudeckoro pucka (RI) ¢ ucnons3oBanuem noaxoga TPUA/L
OO6pa3upl MOYBLI OBLIM MpOAHANM3UPOBaHbl Ha coaepxkaHue Pb, Zn, Fe, Cu u Cd.
Conepxanue TspKenbIXx MeTauioB B mouBax — Mccbik-Kynbckodt — o6mactw,
npenacrabiieHHoe B Tabnune 3.2.1, mokaspiBaer, uto Zn U Pb Obuin BhINIE BO BCEX
UCCIIelyeMbIX 30Hax, B TO BpeMs kak 3HaueHus Cu um Cd ObuiM HUXE B 3amajHOU
30HE.
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Tabmuma 3.2.1 —
(Mmr/KT)

CpCI[HI/IC SHAYCHUA COACPIKAHUA TSIKCIBIX MCETAJUIOB B IIOYBC

3onbl cChIK-

CognepxaHue TSKETbIX METAIIJIOB

Kynp Pb Cd Cu Zn Fe
3anagnas sona | 32,0+0,27 | 0,3 £0,08 | 18,0 £0,63 | 60,0 + 0,89 | 233,0 + 7,89
Cesepnas sona | 28,5+0,28 | 0,55+0,03 | 22,0 +0,21 | 61,3+0,46 |316,7 = 5,87

IOxnas 3oma | 29,4+0,82 | 0,56+0,01 | 20,5+ 0,68 | 65,1 £0,21 | 342,5+4,19
Bocrounas 3ona | 24,6+0,44 | 0,55+0,01 | 21,4+ 0,82 | 69,9 £0,62 | 308,6 + 7,87
dou 21,740,06 | 0,50+0,01 | 22,7+ 0,43 | 41,3+£0,26 | 380,0 £9,87

IMpumeuanue: X + SE
Ha pucynke 3.2.1 moka3aHbl KapThl MPOCTPAaHCTBEHHOTO pactpeaenenus Cd,
Cu, Pb u Zn B nouBe. KpacHbie 11BeTa MoKa3pIiBaloT 0oJjiee BHICOKHE KOHIIEHTPALUU
TSKEJIBIX METANIOB HAa T'€OXMMHUYECKHUX KapTax, B TO BpPEMsS KaK 3€JEHbIE LIBETa
YKa3bIBalOT HA HU3KUE KOHLEHTPALIMH.
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Pucynok 3.2.1 IIpocTpaHCTBEHHOE pacIpe/ieSIeHUE TKEJIbIX METAJVIOB B IMOYBaX
[IpUKCChIKKYIBA.
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Xapaxkrep pacnpenenenuss Cd u Cu yka3pIBaeT Ha HU3KYIO IPOCTPAHCTBEHHYIO
HeoHOpoaHOCTh. Cyas MO KapTaM, caMmble BBICOKME KOHIEHTPALMH BbIOPAaHHBIX
TSDKEJIBIX METAJJIOB B 00pa3lax MovBbl ObLIM OOHAPYKEHbI BOJU3H MPOMBIIUIECHHBIX
OPEIIPUITUN AESITENIbHOCTH, TAKOM KaK TPAHCIOPT U CEIBCKOE XO3AUCTBO.

3HaueHuss Kod(p¢uuueHTa oOOrameHus s UCCIELYyEeMbIX  PpailOHOB
npeAcTaBieHbl B Tabuie 3.2.2.
Tabmuna 3.2.2 — Koaddunuent oboramieHuss MOYBHI THKEIBIMH METaUIAMH Ha
HCCIIEIyEMOM TEPPUTOPUH

3onbl Uccwik-Kyns | Pb Cd Cu Zn

3amajgHas 30Ha 2,41 0,98 1,29 1,14
CeBepHas 30Ha 1,58 1,32 1,17 0,85
IOxnas 30Ha 1,50 1,24 1,01 0,84
BocTounas 30Ha 1,40 1,35 1,17 1,00

KoaddummenTs oboramieHus B 3anaHON 30HE PACIOarainuch B CIEAYIOIIEM
nopsinke: Pb (2.41)> Cu (1.29)> Zn (1.14)> Cd (0.98). Bo Bcex ocTaibHBIX 30HAX
3HAYCHUS ko3 (pdunreHTOB oOorarieHus cJIeJOBaJIU B CHEYIOLIEH
nocienosareiibHOCTU: Pb> Cd> Cu> Zn. B 3amagnoi 30ue Pb nMern caMmblii BEICOKUIA
kKoddduirieHT oborameHus, YTO MO3BOJIWIO KiIacCU(UUUPOBATh MOYBY Kak
yMepeHHo  oboramennyro Pb. Hcxons w3  kiaccupukanuu, —3Ha4YCHHS
koadunmentoB odoramienuss Cu, Zn u Cd B 3anagnoit 3oue O6bi1u HIDKe 2 (EF<2),
YTO CBHUJCTEIBCTBYET O MHUHUMaiIbHOM oOoramenun. Mcxons w3 koadduimenta
oOoraieHus, OCTalbHBIC HCCICAOBAHHBIC ITOYBEI OBLIM MUHUMAJILHO oOoraiicHbl Pb,
Cd, Cu m Zn, 3a UCKIIOYECHHEM CEBEPHBIX M IOKHBIX IIOYB, KOTOpPbIE ObLIN
HE3arps3HEHBI Zn.

Paccuntannbie 3HaueHus Igeo Uil TOKCHYHBIX METaUIOB B IOYBaX,
coOpaHHbIX U3 yeThipex 30H Mccwik-Kyns, npeacrasienst B Tabnuie 3.2.3. Bo Bcex
30HaX 3Ha4eHus Igeo ciaemoBanu B cieayromieM nopsake: Zn>Pb>Cu>Cd. B uenom,
Zn, Pb m Cu uMenu camble BBICOKHME 3HA4YeHUsS HHACKca [geo BO Bcex 30HAxX
uccienoBanus. (CaMoe BBICOKOE 3HAUYEHHME MHJAEKCAa Teoakkymyisauuu Pb
HaOJrogaeTcs B 3amaaHou 30He (8.85) u 10xHoi# 30HE (8.73), a Zn - B BOCTOYHOM 30HE
(10.91) u roxHoi 30He (10.81).

Tabmuna 3.2.3 — UHnpexchl reoakkymysisanuu (Igeo) TskenbIx MeTaaloB B MOYBE Ha
UCCIIeyeMOM TeppUTOpUU

3onbl Uccbik-Kyns Pb Cd Cu Zn

3amagHas 30Ha 8,85 -3,32 8,09 10,69
CeBepHas 30Ha 8,69 -2,45 8,38 10,72
IO>xHas 30Ha 8,73 -2,42 8,28 10,81
BocTrounas 30Ha 8,48 -2,45 8,34 10,91
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Ha ocHoBaHMHM WHHJIEKCAa TE€OAKKyMYJISIIIMM BO BCEX 30HAX I0OYBa
KiaccuumpyeTcss Kak oOdeHb 3arps3HeHHas Zn, Pb u Cu. OrtpunarenbHbie
3HaueHus, Habmomaembie st Cd, CBUETENBCTBYIOT O HU3KOM YPOBHE 3arps3HEHUS.
Kak BuaHo u3 Tabmuusl 3.2.4 Zn umen BBICOKHME 3HAyYeHUs 3arpsisHeHus 1.69 B
BOCTOYHOU 30HE, B TO BPeMs KakK B JAPYTHX 30HAX 3HAUCHUS KOJIeOAIMCh B TpeIeax
1.45-1.58, 4TO Takke OTHOCHUTCS K yMEpPEHHOMY 3arpsizHeHuto (tabnuua 3.2.4). Pb,
Zn, Cd Bo Bcex 30Hax KIacCUPUIMPYIOTCS KaK YMEPEHHO 3arpsi3HEHHBIC, 3a
UCKIIIOUCHHUEM 3amaJHOM 30HBI, Tae mouBa cnabo 3arpszneHa Cd. Cu wumen
HauMEHbIME 3HadYeHus Koddummenta 3arpsizHeHus BO Bcex 30Hax (0.79-0.94 wu
KJaccu(uImpoBasachk Kak ciiado 3arps3HeHHBIE.

Koadduumentsl 3arps3HeHuss B 3amajJHOd 30HE B MOPSIKE BO3pACTaHUS
CJIEIOBAJIM AHAJIOTMYHOM TeHaeHuuu: Pb> Zn> Cu> Cd, a B Jpyrux uccie10BaHHbIX
30Hax: Zn> Pb> Cd> Cu. [lo crenenu 3arpsizHenust nouB Mccbik-Kyns oTHOCHTCS K
c1ab03arpsiI3HEHHBIM ~ TSDKEJIBIM —~ METaJlJlaM. 3HA4YeHUsl CTENEeHH 3arps3HCeHUs
coctaBisitoT 4.32; 4.87; 4.95 u 4.87 COOTBETCTBEHHO B 3amaJgHOMN, CEBEPHOM, FOKHOU
Y BOCTOYHOM 30HaX.

Tabmuna 3.2.4 — Koadpdunuentsr 3arpszaenus (K3) u crenenp 3arpsiznenus (C3)
TSDKEIBIMHA METAJJIAMH Ha HCCIICTyeMOW TEPPUTOPHUH.

3ousbl Uccrik-Kyns | Pb Cd Cu Zn Cdegree
3amajHas 30Ha 1,47 0,60 0,79 1,45 4,32
CeBepHas 30Ha 1,31 1,10 0,97 1,48 4,87
IOxnas 30Ha 1,35 1,12 0,90 1,58 4,95
Bocrtounas 30Ha 1,13 1,10 0,94 1,69 4,87

Jannbie TaOaumpsl 3.2.5, MOKa3bIBAlOT, YTO B MCCIEAYEMbIX 30HaX 3HAUY€HUs
PLI BappupoBasiu B auanazone 0.25-0.54, uro Huxke 1 W CBUIETENBCTBYET 00
OTCYTCTBUH 3arpA3HAIOLIEN HATPY3KH.

Tabmumna 3.2.5 — Muaekc Harpy3ku 3arpsisHenus (PLI) TspkensiMu MetaimaMu Ha
UCCIIEyEMON TEPPUTOPUU

3amannas 3oHa | CeBepHas 30Ha | FOxHas 30Ha | BocTouHast 30Ha

PLI 0,25 0,52 0,54 0,50

[TorenumanbHbii sk0m0THUecKUid puck (PERI) oTIenbHBIX TSKEIBIX METAILIIOB
B oOpasiax MoYBbl ObUT OIlEHEH M TMpejacraBieH B Tabn. 3.2.6. Bo Bcex 30Hax
3HAYEHMS MTOTECHIMAIBHOTO AKOJIOTUYECKOIro pucka BapbupyroT oT 30,79 no 46,47 u
CBHJIETEIIbCTBYIOT O HU3KOM YPOBHE PUCKA.
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Tabmuma 3.2.6 — [lorernmansHeri sxonorudeckuii puck (PRI) Tsoxensix MeramioB Ha
uccinenyemont tepputopuu (E;)

3oHb1 McChIK- Ei PERI
Kyns Pb Cd Cu Zn
3amajgHas 30Ha 7,37 18,00 3,96 1,45 30,79
CeBepnasi 30Ha 6,57 33,00 4,85 1,48 45,90
IOxnHas 30Ha 6,77 33,60 4,52 1,58 46,47
BocTtounas 30Ha 5,67 33,00 4,71 1,69 45,07

DkoJyoruyeckasi oneHka mo4sel 1mo metony TPUAJL Owsuta ampoOGupoBaHa B
3amagHoi 30He Mcchik-Kynbckoil o0sacTu. DTOT PErMoH SBISETCA BaXKHBIM
TPAHCTIOPTHBIM y3JI0M 00JIacTH ¥ 00YCIIaBIMBACT BHICOKUN PUCK 3arPS3HEHUS TOYBBI
TSKEIBIMU METAJIJIaMHU.

[Ipy wu3ydeHHH BIUSHUS TPAHCIOPTHOIO 3arps3HEHHUS] HA TOYBEHHBIE
MUKpPOOpPraHU3Mbl Ha0JI0/1aJI0Ch CHUYKEHUE YHUCIEHHOCTH U BUAOBOTO pazHOO0pa3us
BCEX W3YYEHHBIX TPyNN MHUKPOOPraHU3MOB, 3a HCKIIOYEHHEM TIpuOOB, dYTO
CBUJICTEIBCTBYET 00 MX TOJIEPAHTHOCTH K JAHHOMY BUJTY 3arpsS3HEHUS.

YucieHHOCTh aKTHHOMMIIETOB ObLIa He3HauyuTelbHOW. HalOmroganuce cexkuuun
Cinereus, Helvolo Flavus wn Roseus. IllTammMpl MUKpOMHULETOB ObLIM
uAeHTUPUUMPOBaHbl Kak Aspergillus, Fusarium n Penicillium.

TecT-KyabTypbl MOKa3aJIM BHICOKYIO YYBCTBUTEIBHOCTh K TSXKEJIBIM METaslIaM,
¥ B HaIlleM HMCCJIEIOBAHUM OHU OBLIM YCTAHOBJIEHBI B CIEAYIOIIEM MOPSIKE: peabKa
noceBHas (Raphanus sativus L.) <KJIOMOBHUK moceBHOU (Lepidium sativum L.) <
oBeC OOBIKHOBEHHbIN (Avena sativa L.). Hambonee 4yBCTBUTEIBHBIMU OKa3aJIMCh
ceMeHa Raphanus sativus L., npopactanue KOTOpbIX cocTaBuio 7%.

[IpoieMoOHCTpUpOBaHAa BBICOKASI TOKCHYHOCTH, BbI3bIBAIOLIAsl IPOpPACTaHUE
ceMsiH Raphanus sativus L. 6onee yeM Ha 50%, 4TO mOATBEpkKAAET HAUOOJNBIIYIO
MH(POPMATUBHOCTH OMOTUYECKOTO KOHTPOJISI TOKCUYHOCTH MIPUPOIHBIX CPE/I.

Ha  pucynke 322 IPEICTABIICHBI pe3ybTaThl XUMHUYECKHUX,
TOKCHUKOJIOTUYECKUX U OMOMHIUKAITMOHHBIX TaHHBIX.

Pe3ynbraThl JaHHOTO WCCIIENOBAaHMUS TIOKA3ald 3HAYHUTENbHBIE KOJCOaHUS
KOHIICHTPAIIMH TSDKENbIX METaUIOB B Ipefenax MCCIeAyeMOl TeppUTOPHH.
KonueHnrpamum Tsokensix MeTauioB B mnouBax HMcceeik-Kynsa pacnosaranuce B
cieAyronieM nopsiake Bo3pactanus: Zn> Pb> Cu> Cd.
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EtoxRI

0,8

0,48
0,6

0,4

0,47
0,64
EcoRl ChemRlI

Pucynox 3.2.2 — Paccuurannsie unaexcel pucka (RI): xumuyeckuii (ChemRI), axo
tokcukonornueckuit (EtoxRI), sxonornueckuii (EcoRI)

Takue mokazarenu, kak KoddduimeHnt oborameHus W KodppumueHT
3arpsi3HeHUs, Moka3ainu, uyTo nouBbl Mccbik-Kyns ymepenno 3arpsiznensl Pb, Zn u
Cd; reoakkymynsuus BBISIBHJIA OJKCTpemanbHoe 3arpsisHenune Pb, Zn u Cu.
[ToTeHMaNbHBIN KOJIOTUYECKUN PUCK OLECHHMBAETCS KAaK HU3KUW, B TO BpPEMs Kak
noaxon TPUAJL xapakrepusyer MOYBYy KaK CHJIBHO 3arps3HEHHYIO U IOKa3bIBAET,
YTO WCIOJb30BaHNE OMOTHYECKUX KOMIIOHEHTOB IPHU OIEHKE CTENEHU 3arpsi3HEHUs
SABJISIETCS UH(POPMATUBHBIM.

Pe3ynbrarhl JaHHOTO MCCIEAOBAHUS MOKA3BIBAIOT, YTO HEOOXOAMMO MPHUHSITH
aZIcKBaTHbIE MEphl MO OIPAHUYEHUIO M PETYJIUPOBAHUIO NIESITEIHLHOCTH YEJIOBEKA B
patione o3epa Mccoik-Kyib, 94T00BI 3aIIUTUTH TTOYBY OT JadbHEUIIETO YXYAIIECHUS U
3arpsisHeHMs. BakeH mpaBuiIbHBIA BEIOOP MHPOPMATHBHBIX METOOB, TTO3BOJISIONINX
OLICHUTh PEATbHOE COCTOSHUE IKOCHCTEMBbI. Pa3nnyHbIE 3KOJIOTHYECKUE HHAEKCHI,
OIICHUBAIOIIIME COCTOSIHUE YPOAHU3UPOBAHHBIX HSKOCUCTEM, TOKa3aJIl pPa3HYIO
CTeneHb BIMSHUSA. Takue MHIEKChl, Kak KOd(p(dULUHUEeHT oOorameHus, Ko3pGUuineHt
3arpA3HEHHUS], TEOAKKyMYJISINUS U MOTEHIMAIbHBINA 3KOJIOTHYECKUN PUCK, YKA3bIBAOT
B OCHOBHOM Ha 3arpsi3HEHUE MOYB OMPEAECIECHHBIMU TSKEIBIMU METAINIAMH, & METO/]
TPUAJI, olleHMBAIOIIMN COCTOSSHHME Cpeabl IO TPEM OCHOBHBIM IIOKa3aTesIM
(XMMHUYECKHM, 9KOTOKCHKOJIIOTHUYECKUM ¥  OMOWHIUKAIIMOHHBIM), TIO3BOJISET
HauOoJyiee JIOCTOBEPHO OILICHUTh JKOJOTUYECKOE COCTOSIHHE CIIOXKHON MOYBEHHOMN
skocuctemMsl. [loarBepxaas, 4To M KOMIUIEKCHOW OLEHKH COCTOSIHWSI IOYBEHHOMU
DKOCHCTEMBI Ba)XHO YYMTHIBATh COCTOSIHHE OWOTHI KaK HEOThEMJIEMOW 4YacTu
OIICHUBAEMOM IKOCHUCTEMBI.

H3yuenue @Gumounoukauuonnozo nooxooa K oOuyeHKe pPeKpeauuoHHOol
Hazpy3ku Ha npubpedcuvie 3IKocucmemvl o03epa Hcceik-Kynp 1okazanu
BO3MOXXHOCTh TMPUMEHEHHUS 00Jenuxu KpymuHoBuaHou (Hippophae rhamnoides L.)
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B KayecTBE (PUTOMHAMKATOPA PEKPEANMOHHONW Harpy3Kd Ha MPUOPEIKHBIC
skocucTeMbl.  MHGOpPMATUBHBIMM  MOKAa3aTeJISIMU  OKa3aIUCh  M3MEHEHUS
COOTHOILICHHUSI KEHCKUX W MYXKCKHX 0co0edl B TONYyJSIIIUU  OOJeHUXu
KpYUIMHOBUJIHOW.  JlaHHBIA  mapaMeTrp  MPOJAEMOHCTPUPOBAI  BBIPAKECHHYIO
YyBCTBUTEJIBHOCTh K PAa3JIMYHBIM YPOBHSIM aHTPOIIOI€HHON HArpy3KH, 4TO IMO3BOJISET
paccMaTpuBaTh €ro B KA4yeCTBE HAACKHOIO HHAUKATOPA IIPU OLIEHKE COCTOSHUS
NPUOPEKHBIX IKOCUCTEM.

HecMoTpst Ha Bu3yanapbHOE 00OWIME KyCTApHMKOB B HanOoJjiee aHTPOMOTEHHO
Harpy>KeHHbIX 30Hax noOepexbs o3epa Mcchik-Kynb, neranpbHoe uccienoBaHue U
CpaBHEHHUE C KyCTApHHMKAMH, MPOU3PACTAIOLIMMHU B 3alOBEIHON 30HE, BBISIBUIH
3HAYMMBIE PA3TUYUS MEKY HUMH.

Mexay cpeaHUMU MOKa3aTeIMHU JJIMHBI IUI0Ja W JUIMH TUIOJIOHOXKEK CBS3EM
He BbIsABIEHO. [lo cpeaHuMM mOKazaTensiM [JIMHBI IUIOJA IUIOIIAAA HW3YYEHHS
PACIOJIOKWINCH B CIEAYIOMIEM MOPSIKE: CaMbIMU JITMHHBIMH TUIOJAMU 00J1a1amu
KyCTapHUKH B ITyHKTax bocrepu n Honmnon-Ata, nmeronme 7,8 MM, caMblii MEHBIINN
nokasarenb otMeueH B myHKTe YoH-Capel-Oii - 7,2 MM, a B KOHTPOJIBHOM BapUaHTE —
7,3 MM. /Ilmana3oH u3MeHYUBOCTU cocTaBuia — 0,6 MM.

JnameTp miioja sIBASICTCS OJJHUM M3 BAXKHBIX KPUTEPUEB C SKOHOMHUYECKOU
TOYKM 3peHus. Hamm uccnegoBaHusi mokasaiu, 4to oOpasiubl myHkTa YosnmoH-ATta
oOnmaganu HauOONBIIMMU JUAMETPaMH IUIOAA, CpEAHEee 3HA4YeHHE KOTOPOTo
coctaBuiio 6,7 mm. [lokazarenu U3 BCEX OCTAIbHBIX MYHKTOB OKA3aJUCh B JUAIa30HE
5,1-5,9 MM, ipu 3TOM Juarna3oH U3MEHYUBOCTU cocTaBui 1,6 MM (Tabnuia 3.2.7).

Tabnuma 3.2.7 — BuoMeTpruecKe oKa3aTel II0I0B OOJIENMUXH KPyIIHHOBHIHOM
(Hippophae rhamnoides L.)

Ne CpenHue 3HaueHUs apaMeTpoB
/1 Jnuna Jnuua moga | uamerp mmoaa | Macca miona
Mecra cbopa IO JOHOXKKH M=m, MM M=m, MM M=+m, rp
M=£m, MM
1 Orryk 3,8+0,02 7,3£0,6 5,1+0,4 0,2+0,01
2 Tamubr 3,0+0,03 7,6£0,5 5,4+0,5 0,6+0,04
You-Caper-Oit | 2,8+0,02 7,240,7 5,9+0,4 0,4+0,03
4 YommoH-ATa 3,2+0,03 7,840,7 6,7+0,6 0,2+0,03
5 Bocrepu 2,5+0,03 7,84+0.,6 5,9+0,5 0,2+0,02

[pumeuanue: X + SE

B ycii0BUX NOBBIIIEHHOTO aHTPOIIOT€HHOTO JABJIECHUS HA SKOCUCTEMBI 3apOCIU
0o0JIeNMUXM TOJBEPraroTCsS MEXaHUYECKUM MOBPEKICHUSM, YTO MPUBOAUT K UX
YTHETCHHIO, B OCOOCHHOCTH JKEHCKUX ocoOei oOsernmxu. [IporieHTHOE comepikanme
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KEHCKHX OcoOel ObLTI0 HM3KMM W BapbupoBaia B mpenenax 20 mo 30% B cuiabHO
MOJABEPKEHHBIX AHTPOMOTEHHOMY BO3JIEUCTBUIO. A B 3amnoBenHoi 30He (OTTyK),
MPOIICHT COJIepKaHUsl KEHCKUX ocoOelr coctaBuil 52%, uto Ha 4% OomblIe Yem
MYKCKUX 0cobeil, a B myHKkTe bynan-Cororry, mpoleHTHOE CoJiepKaHhe >KEHCKUX
oco0el ObLT OJIM30K K KOHTPOJIBHOMY BapUaHTy U cOCcTaBMII 45%, 3TOT MyHKT OLICHEH
KaK MEHEE Harpy>KCHHBIH.

CooTHomieHUuE MYXCKUX U KeHCKux ocoberr (MuXXO) B n3ydaembIx mpoOOHBIX
IUIOIAASAX NpuBeAeHbl Ha pucyHok 3.2.11 wu onpenensimm no mkane B. I
BeccuetnoBa [9], cornacHo kotopomy npu cootHomeHun MuXXO = 1,0 — crenens
HETaTUBHOTO BO3JecTBUA oTcyTcTByeT; npu 0,9-0,8 — cnmaboe; nmpu 0,7-0,6 —
cpennee; npu cooTHomieHnn MwuXXO 0,5 m Huxe — cunbHoe. ClienoBaTeNbHO,
IIPOLIEHTHOE COJIEPKAHUE MYKCKUX M JKEHCKUX 0CO0€il B MPUOPEKHOIN 30HE MOKET
CIYXUTh  WHGOPMATHBHBIM  (PUTOUHIMKATOPOM  CTENIEHU  AHTPOIOTCHHOTO
BO3/ICMCTBHUS HA SKOCUCTEMY 03€pa.

I

OTTYK Tamubl YoH-Capbl-Ou YonnoH-Ata bocrepu bynaH-Corotty

Pucynok 3.2.11 — M3menenue cootHouieHus nonoB Hippophaé rhamnoides L. non
BJIUSIHUEM peKpeaunoHHou Harpy3ku (%).

Takum oOpa3om, yMmepeHHasi, JIO3UpPOBAaHHAs Harpy3ka, C Y4eTOM
9KOJIOTHYECKON E€MKOCTH Cpefbl, Ha DKOCHCTEMY O3€pa KIIY K YCTOHYHMBOMY H
JOJTOBPEMEHHOMY ~ HMCHOJb30BAaHUIO  AKOCHUCTEMHBIX  YCIYr M IOJXy4YEeHHs
JOJITOCPOYHOM MPUOBUTM IS MECTHOrO CooOIecTBa, a (UTOWHIMKAIIMOHHBIC
1oKa3areyiv o0enuxu KpymuHoBuaHOU (Hippophae rhamnoides L.) MOTYT CIIy>KHUTb
OTepaTHUBHBIMU MMOKA3aTEISIMU CTETICHH HarpyKaeMOCTH MPUOPEKHBIX IKOCHCTEM U
YCTIEITHO UCTIOIB30BAHBI MPU OIEHKE IKOJIOTUYECKOTO COCTOSHUS MPUOPEKHBIX 30H,
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a TakkKe MOTYT OBITh HWCIOJB30BaHBI TPU Pa3pabOTKEe WHTErPAJLHOTO TIUIaHA
ynpasieHus. Mcnons3oBaHue 00J1enuxu Kak OMoMHANKAaTopa 0co0eHHO d(PPEKTUBHO
Ipyd  KOMIUIEKCHOM  OIIEHKE  TOMMEHHBIX U  NPUOPEXKHBIX  AKOCHUCTEM,
MOJIBEPraloOlIUXCcsl  JUIMTENIbHOM, KYMYJISTUBHOM  PEKpPEallMOHHOW  Harpyske.
OnpeneneHue yKa3aHHBIX (PUTOMHAMKAIMOHHBIX TOKa3arenedl MHGOPMATUBHBI,
CPaBHUTEIBHO MaJlo3aTPaTHBI, MOTYT OBITh OIICHEHBl B TOJEBBIX YCIOBHSIX
WHCIIEKTOPaMH IKOJIOTHYECKUX CITYXKO.

I''TABA 4 «Kputepuu OLEHKH COCTOSIHHSI BOJHBIX PeCypcoB, OCHOBAHHbIE
HA HCHOJb30BAHMH 3KOJOTMYECKHX HMHIEKCOB M HHIANKATOPOBY». llocesiiena
PACCMOTPEHHMIO  aKTyaJbHBIX OJKOJOTMYECKHX MPOOJEM BOJHBIX  JKOCHUCTEM
Keipreizckoit PecniyOnuku. B riiaBe aHanmu3upyroTCsi JaHHBIE XapaKTepU3YHOLIUe
kauectBO Box pexk Hapem, Kapa-Keue m o3epa Hccbik-Kyns u  npuBonarcs
apryMeHTbhl 0 HEOOXOJAMMOCTH MPUMEHEHHS DKOJOTUYECKUX HHACKCOB JJIsl OLICHKU
WX KauecTBa.

4.1 JKOJIOTHYECKOE COCTOSIHME BOJHBIX 3KocucTeM KbIprei3ctana u
CHCTeMbl OLEHUBAHHUS HX IKOJOTHYECKOro coctosinus. VccienoBaHHsl OLIEHKU
KauecTBa Bojibl 03epa Mccrik-Kynb mokasanu, 4to usmepsiembie GU3NKO-XUMUYECKUE
napameTpbl He JOCTAaTOYHbI JUIsl aHAJIU3a €ro TPOPHUUECKOro CTaTyca, U Hy KIAr0TCs B
noucke 0ojiee KOMIUIEKCHBIX MOAXOAO0B €ro oueHku. [1lo oduiuanbHbIM AaHHBIM,
OCHOBAaHHBIM Ha TIOKa3aTelsAX THAPOXUMHUYECKOrO aHajiu3a, TUIAPOXUMUYECKUI
coctaB BoAbl 03epa Mccebik-Kynb Hen3MmeHneH, 3a nocneanue 20 JeT 1 COOTBETCTBYET
TpeOyeMbIM HOpMaM.

4.2 AHaau3 3KO0JOrHYecKOro cocrosinusi o3epa Hccbik-Kyar um pek
KpbIprei3ctana ¢ noMombi0 3K0JI0rHYeCKUX HHAEKCOB. OleHKa IK0JI0rH4eCcKOro
cocTosiHus o03epa Uccbik-Kyab 1mo uHAeKCy cOCTOSIHUS TPO(PHUIECKOTO YPOBHA
(TLI). Opnako, neraibHbIE PEKOTHOCHHUPOBOYHBIE OOCIEAOBAaHUS IPOBEICHHBIC
HaMU TOKa3alid, YTO KaueCTBO BOJbI O3€pa MMEET TEHACHIUIO K 3arpsizHeHuto. Ha
pucynkax 4.2.1, 4.2.2 u 4.2.3 npexacrasiensl GOTOCHUMKH, cenaHHble jetom 2020,
2022 u 2024 romoB. OHHM HAIJISIAHO AEMOHCTPUPYIOT HETAaTUBHYIO JIUHAMHUKY
COCTOSIHUSI TTOOEPEekbs, OTPAKAIOIIYIO YXYIIICHHE HKOJIOTHYECKON CUTyaluu, 4YTO
CBHUJIETEIIbCTBYET O MPOrPECCUPYIONIEM AHTPOIOTEHHOM BIUSHUM U AKTYyaJIU3UPYET
3a/la4y COBEPIICHCTBOBAHUS MOHUTOPHHIA M YCHJICHHS OXPAHHBIX MEPONPUSITHUH.
belmn mpoBeneHbl JeTanbHBIE HMCCIENOBAHMS OLEHKH KadecTBa BOJbI 03€pa, C
UCIIOJb30BaHUEM  TMapaMmeTrpa  “xyopoduiia-a”.  bbulo  yCTaHOBJIEHO, UTO
TpoHuuecKkuil cTaryc o3epa B HCCIEAOBAaHHBIX 30HAX MMEET TEHJCHIIMIO CIIBUIa C
OJIUTOTPO(GHOCTH B CTOPOHY ME30TPO(HOCTH, UYTO MOATBEPKIAET OOOCHOBAHHOCTD
ucronb3oBaHuss uHAekca TLI kak Hag€&XHOrO WHCTPYMEHTA [Jis JUAarHOCTUKHU
COCTOSIHUS BOJIHBIX DKOCHUCTEM.
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3Ha"ne TPOoPUIECKOro craryca 03epa MMEeT MPUHITMITUATHHOE 3HAYCHUE
JUTSL OIIEHKH COCTOSIHHMSI U (YHKIIMOHUPOBAHUS BOJHBIX JKOCHCTEM. Ero MOXHO
paccMaTpuBaTh KakK KIHOYEBOM MHTETPAJbHBIA I0KA3aTellb, OTPAKAIOUIUN TaKUE
KPUTUYECKHA BaXKHbIE XapAKTEPUCTHKH, KAK BEPOSTHOCTh BPEIOHOCHOTO I[BETECHHUS
IUAaHOOAKTEPHI U CHHE-3€JIeHBIX BOJIOPOCIEH, CTENEeHb KUCIOPOAHOTO UCTOIICHUS B
MPUIOHHBIX CIOSIX U 0011ast MPOyKTUBHOCTh BOJOEMA.
JleTanbHbIN aHAIW3 yBEJIWYCHHUE Moka3arenen uHiaekca TLI, cBuaeTensCcTByeT
00 W3MEHEHWU YIBTPAOTUTOTPO(HOTO cTaTyca W Mepexoja ero B Me30TPOQHBIHA
CTaTyC, IPUYUHON KOTOPOW MOTYT SIBJSITHCS TOBBIMICHHOE IMOCTYTUICHHE OMOTEHHBIX
3JIEMEHTOB B 03€po0. VICTOYHHMKaMH KOTOPBIX MOTYT OBITh KaK pEKpealnoOHHBIC
HArpy3Kd, TaK M CEJIbCKOXO3SHUCTBEHHAs ACSATENbHOCTb. AHAIU3 PE3yibTaTOB IO
azoty TLI(TN) moka3zain MoBbIIIEHHOE €T0 cojiepkanue B 3anuBe banbikuu, Gocdopy
TLI(TP) moka3zai, 4To HauOOJIBIINNA €ro ToKa3aTelb CoJepkKaics B oopasmax npod B
c.Yoxk-Tan. Pacuer unnekca TLI (Chl-a) mokasan BEICOKOE COJIEpKAaHUE €T B ITYHKTE
YounmoH-ATa.

Pucynok 4.2.1 — KauecTtBo BoabI 03¢epa | Pucynok 4.2.2 — KauecTBo BOAbI 03epa
Ucceik-Kyns, 2020r Uccrpik-Kynp, 2022r.

Pucynok 4.2.3 — KauectBo BoabI 03epa Mccebik-Kynb, 2024 r.
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Cpennue 3Hauenuss TLI 1mo mapamerpam NMOKa3bIBalOT, YTO CAMBIA BBICOKUI
BKJIaJl B oOuiee Tpoduyeckoe cocrosiHue naroT 3HadeHus Chl-a, a mpo3payHoCTb
BOJIbI (SD) CHMXKAeT UTOTOBYIO OIEHKY (PUCYHOK 4.2.4).

12 11.58

10

3Havenue TLI

TLTP TUTN TU_Chl_a T0.5D TUI_Total
Pucynox 4.2.4 — Tpodwuuecknit unnekc (TLI): cpegnue 3HadeHUS O OCHOBHBIM
napaMeTpam

JIJIsi OLIGHKW BIUSHUSA HWCCICAYyEMBIX IapaMeTpoB Jpyr Ha Jpyra ¥ Ha
M3MEHEHHE OJIHOTO M3 KIIIOUEBBIX MoKazarened Obuia moctpoeHa 3D-Busyanuzanus,
yuutbiBaromas tpu ¢aktopa (TN, TP u Chl-a), npuBenena na pucynke 4.2.5a u
yuutbiBaromas 4 gaxropa (TN, TP, Chl-a u SD), npuBenena na pucynke 4.2.56. O6e
MOJIENIM TTOKAa3aJld 3aBUCUMOCTB, Xjopoduimia-a or TN u TP, a Takxke Bausiaus SD.

4838388
Chi-a (Xnopodman-a)

o . X
2.8
™, 42044 3

n % 30

6)

Pucynox 4.2.5 — 3D monens MLP Bausaus TN, TP, SD na Chl-a
[Mpumedanwue: a) Mmonens yuntsiBaeT Tpu pakropa (TN, TP, Chl-a); 6) 4 dakropa (TN, TP, SD, Chl-a).
[Toctpoennass Mojenb mMokaszana, 4yTo KOHIEHTpauuu odbmiero azora (TN) u
obmero d¢ochopa (TP) oka3piBalOT 3HAUMUTENILHOE BIMSHUE Ha COACPKAHUE
xsopopuina-a (Chl-a). VYcranoBnena mnpsMas 3aBUCHUMOCTb: MPU  IOBBIIICHUH
ypoBHeit TN u TP nabmonaercs ysenuuenue konuentpamuu Chl-a.
C 1enpbio HHTEPIIONMPOBAHUS TPOCTPAHCTBEHHOTO PACIIPEACIICHUS HEKOTOPHIX
CBOMCTB KauecTBa Bonbl o3epa Mccwik-Kynbp Obutn pa3paboTaHbl TpH pa3inyHBIC
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mozaenu: CrabunbHas, [ayccoBckas wu PanumonanbHO-kBaapathyHass. Hwuskue
3HaueHus Kod(@uiueHTa HaJEKHOCTH YKa3bIBalOT HAa TO, YTO BBIOpaHHas cXema
orOopa NpoOd U PACCTOSHHUS MEXAY HHUMH TOAXOAIT JI1 MOJEIUPOBAHUS
IIPOCTPAHCTBEHHON W3MEHYMBOCTH CBOWMCTB BOJABI. B TO Bpems Kak BEJIMYMHA
IIOKa3aTellsl HaJeKHOCTH OOBSACHSAET OUIMOKY IpHU O0TOOpE M aHalIu3e MEPEMEHHBIX,
HyJIEBO€ 3HAUYCHHE IapaMeTpa HAJEKHOCTH OOBSCHSIET OTCYTCTBUE OIIUOKU
U3MEPEHUS U U3MEHUYMBOCTH HA KOPOTKUX PAcCTOSAHMSX. Pe3ynpTaTel okasanu, 4To

BCE MOJICIIN SIBJISIIOTCS HaACKHBIMU (Tabymma 4.2.1).

Tabnuna 4.2.1 — CBoiictBa HeKoTOphIX Kriging-moenei nHaeKca KauecTBa BOIbI

[Tapametpsl | Monens  |Perpecc |Nugget |[Range |Sill, [Nugget/ [ ME1 RMSSE2
dbyukmus, Co A Co+C | Sill,%
215 *x
TN Stable +0.96 0 1 0.06 0.00 0.1 1.01
-164.59
* X +
TP Gaussian | 0.73 0 1.07 0 0 0.0002 0.9
Rational | -0.42* x
Chl-a Quadratic | +3.02 0,1 0.48 [107.87 0.1 7.82 0.7
CorylacHO  TOCTPOSHHBIM  KapTaM  TMPOCTPAHCTBEHHBIX  HM3MEHEHUH,

KOHIIEHTpaIusi HUTpatoB B o3epe Mccrhik-Kynb Bapsupyer B npegenax 0-0,9 mr/m,
IpU 3TOM YCTaHOBJIEHO, YTO OHAa COCPEJOTOUYCHA B BOCTOYHOM 4YacTH 03epa, uTO
MOKET ObITh 00YCJIOBJICHO BIUSHUEM MPHUPOJTHO-KIMMATHYECKUX (DaKTOPOB, a TAKKe
MOCTYIJICHUEM MPOMBIIIICHHBIX 1 KOMMYHaJIbHBIX CTOUYHBIX BOJI (pUCYHOK 4.2.6).
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TN (mgrL)
Filled Contours
o013
i | 0,13 -0,22
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0,51 - 0,61
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B 073-00
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1:700.000
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Pucynok 4.2.6 — IIpocTpaHCTBEHHOE pacnpeeIeHHe KOHIEHTPAU HUTPATOB.

Konnentpamus dochopa B o3epe BappupoBana B mnpenenax 0-0,006 wmr/im,
dbochop ObUT CKOHIIEHTPUPOBAH B CEBEPO-BOCTOYHOM YaCTHU 03€pa, UTO KOPPEIUPYET
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C OCHOBHBIMMU HCTOYHHUKAMH HOCTYHJ'IGHI/IH OTXO0J0B KHMBOTHOBOJCTBA (pI/ICYHOK
4.2.7).
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Pucynok 4.2.7 — IIpocTpancTBEHHOE pacnpeneneHne KoHueHTpaunii POg,

Konuenrpanus, xiaopoduina-a B o3epe konebanacs B npeaenax 0-8,7 mr/m> u
COCpPEeIoOTOUCHA B CEBEPO-3alagHONM 4YacTH oO3epa, BEPOSTHO, YKa3bIBAacT Ha
MOBBIIICHHYIO YyBCTBUTEIBLHOCTh JIAHHOM 30HBI K aHTPOIOI'CHHBIM BO3JCHCTBHSIM,
4TO CBS3aHO C €€ DKOJOTMYECKOW XPYNKOCThIO M HECIIOCOOHOCTBIO K OBICTpOM
BOCCTAHOBUTEJILHOM PEaKIMK Ha BHELITHUE HATPY3KH (PUCYHOK 4.2.8).
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Pucynok 4.2.8 — IIpoctpancTBeHHoe pacnpeaenenue konunentpamuii Chl-a.

Takum 00pa3om, COTJIACHO TPOBEACHHBIM HCCIICOBAHUSIM, TPOPUUSCKUIA
YpPOBEHb  03€pa  OT  YJIBTPAOIUTOTPO(PHOrO  MOCTENEHHO, B  Haumboiee
ypOaHU3UPOBAHHBIX MECTaX, IEPEXOAUT B Me30Tpo(dHOE cocTossHue (Tadnuia 4.2.2).
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Tabmuma 4.2.2 - Tpodudeckuit ypoBenb o3epa HMccoik-Kynp mo mapmekcy TLI:
3HaueHus nokasareiien 3a 2022 rox

[IyHKTBI Touka | TN | TP SD Chl-a | TLI | Tpodpuueckuii
otbopa | mr/ | mr/n M Mr/m? YPOBHB
b

Kaxpi-Cait 9¢ 0,430,001 | 15 2,3 1,01 | omurorpodubIi
banbikubl la 0,94 10,005 | 8,5 6,4 2,21 | me3oTpodHbIit
Yok-Tan 4a 0,66 | 0,006 | 12 8,7 2,14 | me3oTpodHBIit
Yommon-ATta | 5a 0,68 {0,002 | 14 8,9 2,00 | me3oTpodHBII
I'puropbeBka | 6a 0,69 | 0,006 | 13 7,1 1,97 | onurorpodHbIit
boctepu 7a 0,710,003 | 9,7 6.4 2,06 | Mme30oTpodHBII

4.3 JKkos0ru4ecKoe cOCTOsIHUE NMPUOPEKHBIX 0y(epHbIX IKOCHCTEM 03epa
Hcebik-Kyab u UX posb B yCTOMYMBOM Pa3BUTHH. bBUIO IPOAHAIM3UPOBAHO
JKOJIOTUYECKOE COCTOSIHUE MPUOPEKHBIX OyhepHbIX 3KocucTeM o3epa Mccoik-Kyinb u
UX pOJIb B YCTOMYMBOM Pa3BUTHUHU.

IIpoBenennsle ucciaenoBanus, nokasanv, 4yro ¢ 2000 roga uper TeHAEHUUS
CHIDKEHHMS TUTOIIAIN TPUOPEKHBIX OydepHbIX 3eMenb (Tadnuna 4.3.1).

Tabnuua 4.3.1 — Inomans npeodpazoBaHHbIX TprOpexHbIX Oypepubix 30H (I163) Ha
pacctosinuu 100 M u 500M, ra

Tpanchopmanms 1163 2012 . 2017 r. 2021 r.
Bcero Ha paccrosHun 100 meTpoB umeercsa 2306 ra 3emens

3acTpoikM Ha pacctosinuu 100 M 104.52 220.71 329.6
Bcero Ha paccrossauu 500 meTpoB umeercs 8551 ra 3emens

c/x 3emiid Ha paccToTHUU-500 M 2429 2189.65 2116.4
3acTpOUKHU Ha paccTtossHuu 500 M 446 663.78 910.09

Hannbie Tabmumsl 4.3.1 mokaspiBaloT, 4YTO MpHOpexHbIE OyepHbe 30HBI
(ITb3) 3ametHo ymenbmarTcs, ¢ 2010 roma Ha paccrosuu 100 MeTpoB OT
oeperoBoit nuHuM 3actpoeHo I1b3 14.5%, a Ha paccrosiuuu 500 METpOB 3aCTPOEHO
Bcero 35.6% I1b3 nnu 64.4% cocTaBIsSItOT €CTECTBEHHBIE YKOCUCTEMBL. ECiH y4ecTsb,
YTO JUJIS COXPAHEHUS CaMOBOCCTAHABIMBAIOLIEH CHOCOOHOCTH PEKOMEHIYETCs
coxpanuth 70% sKOCcHCTEM, TO MPEBBIIIICHUE TTPEOOPA30BAHUS yKE COCTaBIsET 5.6%.

CornacHo aHanuzy, npuOpexxHbie OyQepHbie 30HbI ObUTH TpaHCHOPMHUPOBAHBI
s cnenyrommx neneit: 104.52 B 2012 rony, 220.71 B 2017 rony u 333.4 ra ma 100
M moniaau 3actporku B 2021 roay. [Ins namun Ha 500 meTpos B 2012 roay - 2 429
ra, B 2017 romy - 2 189.65 ra, B 2021 roxy - 2 135.18 ra. B 2012 roxny - 446, B 2017
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rony — 663.78, B 2021 romy — 910.09 ra 3emim moxa 3acTpoilky (Kuible J0Ma,
rocTeBble JIomMa, caHaTopuu, kade). CienoBaTenbHO, NMPUOpPEKHAS PACTUTEIBHOCTD
ObL1a BBIpYyOJIeHa B OCHOBHOM I10]] 3aCTPOUKY.

4.4 Jxog0ruyecKkue PUCKH MpeodpPa3oBaHusl NMPHUOPEKHBIX IKOCHCTEM B
arpoaanamadTsl ¥ NMOCJACACTBUA JJA YCTOMYUBOro pasBurus o3zepa Hccbik-
Kyab. 3 npeobpaszoBbsiBaeMbIX JIaHAAGTOB 00pas3ilbl ¢ aOpPUKOCOBBIMU TOJISIMH
uMenn 0oliee OJIM3KUN K €CTECTBEHHBIM OOJICTTMXOBBIM 3apOCIISIM CBOMCTBA TIOYB, TI0
CPaBHEHUIO C CEJIbCKOXO3AMCTBEHHBIMH KYJbTypaMH, OJHAKO HEOOXOAUMO
YUUTHIBATh, UYTO TMPU  BBIPAIIMBAHUM  IUIOJIOBBIX  KYJbTYp, MHOTOKPATHO
UCIOJIB3YIOTCSl Pa3IMYHbIe repOUIUIbl, MHCEKTULIM/IBI U IECTULU/IbI, KOTOPHIE MOTYT
HAHOCHUThH CYIIIECTBEHHBIN yIIepO dKOCHCTEME 03€epa.

4.5 OnpenesieHne MUPUHBbI NpudOpexHoil 0ydepHoi 30HbI 03epa HMcchik-
Kyabr ¢ wucnojib3oBaHMeM MeTOAAa «COOTHONICHWSI BBITOABI W 3aTpar».
HepaunonanbHoe mnpeoOpa3oBaHue MNPUOPEKHBIX 3KOCHUCTEM 03€p MNPUBOJUT K
LEJIOMY Psly 3KOJOTHYECKUX MPOoOJeM, B TOM YHCIIE PUCKY IMOTEPH KauecTBa BOJIbI,
noTepu  OHMOJOTMYECKOTO  pa3sHOOOpasuss M PEeakpealdoOHHOro  IOTEHUHUajia.
Kputnyecku Ba)KHBIM HHCTPYMEHTOM ISl COXPAHEHHSI NMPUOPEXKHBIX 3KOCHCTEM
ABIIAIOTCSL MPUOpekHbIE OydepHble 30HBI, TAK KaK OHM HE TOJIbKO 3allMILAIOT OT
aHTPOINOTEHHBIX BO3JEHCTBUI, HO M WIPAIOT KIIOYEBYIO pOJIb B MOJACpPKAHUU
CaMOBOCCTaHaBJIMBAIOIIEH  CIOCOOHOCTH  3KOCHCTEMBI  03epa, obecreuuBas
cTaOMUIN3auI0 OMOJOTMYECKOr0 pa3HOOOpa3usi U CHUKEHHME Jerpajallid BOJHBIX
pecypcoB. KakoBa noipkHa ObITh ONTHUMalbHAas IIMpHHA HpHOpexHOW OydepHoit
30HbI? BbUI MCHOJIB30BaH METOJ «COOTHOLIEHUS BBIFOJABI W 3aTpar», B KOTOPOM
onTUMalibHas MHpUHAa Oy(depHOM 30HBI PAaCCUUTHIBANIACH HA OCHOBE 3KOHOMMKO-
JKOJOTMYECKUX  BBITOJLT M  DKOHOMHYECKOW CTOMMOCTM  WHBECTHIMM  Ha
BOCCTaHOBJICHHE  TNpeoOpasoBaHHOro  jganamadra. beuim  cMoaenupoBaHbI
BO3JICUCTBUSI M3MEHEHUS! CTPYKTYpbl Oy(depHOI 30HBI Ha KayecTBO BOJbI 03epa C
UCIIOJIb30BaHUEM 3KOJOTHUYECKH 0OOCHOBAHHBIX CIIEHAPUEB, MO3BOJISIOUIUX OLICHUTH
BO3MOYHBIE€ MU3MEHEHUSI B THAPOXUMHUYECKOM COCTAaBE M 3KOCHCTEMHBIX IpoIeccax
BOJOEMA.

CornacHo cratucTHyeckuM pJaHHbIM Ha 2012-2022 roxapl, HeoOXOIUMO
BepHYTh 333.4 ra 3aCTpPOEHHBIX 3€MeNb MOJ KyCTapHUKUA WM NacTOMILNA, YTOOBI
PEeIOTBPAaTUTh YCWIEHHE TIpolecca 3BTPOGUKAIMM U COXPAHUTH YCTONYMBBIN
pEeKpeallMoOHHBIN MOTEHIIMa o3epa. B Hammx yciaoBusx, Ha npumepe o3epa Mcchik-
Kyns, mmpuna 6ydepHoit 30HbI aJis SKocucTeM BapbupoBaia oT 200 M B HauMEHee
ypOaHu3upoBaHHBIX 30HaX 70 600 M B Hamnbosee ypOaHu3upoBaHHbIX. [lomydueHHBIC
pe3ynbTaThl  IMO3BOJSIIOT  CAENATh  BBIBOJ, YTO C YBEJIWYEHUEM CTEIECHH
TpaHchopMalrK NpUOPEKHbIE TEPPUTOPUU TEPSIIOT CBOIO IKOJIOTMUECKYIO IEHHOCTD,

M 3aTpaTbl Ha HX BOCCTAHOBJICHHC BO3pacCTaroT, CTaJIO OBITh A1 COXpPAaHCHUA
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IKOJIOTHYECKOTO OanaHca MoTpeOyeTcsi OoJiblias MMpUHA MPUOpEeKkHOU OydhepHOit

30HBI.

Takxxke wucciaegoBaHus IOKa3al,

yTO TpaHcopMmauus HOpUOPEKHBIX

Oy(depHbIX 30H UMEET MPSAMYIO KOPPEJSIHUIO C YBEJIIMYEHUEM B BOJAE XJopoduiia-a

(Tabnuia 4.5.1).

Ta6muna 4.5.1 — 3aBucuUMOCTh TpaHC(HOpPMAIIMU SKOCUCTEMBI OT 3HAYEHUS WHJEKCa

TLI
["onbr Cpenuuii TLI | % npeoOpa3oBaHHbBIX % npeoOpa3z0BaHHBIX
IJIOIA/IEH HA PACCTOSIHUU | TUIOLIAJEH HA PACCTOSTHUU
100 m 500 m
2017 1,42 9,57 33,37
2022 2,14 14,46 35,61
Kak  Bumno w3  Tabmumer  4.5.1 C  YBEJIMYEHUEM  IMPOLEHTA

TpaHC(HOPMHUPOBAHHBIX 3EMENIb PACTET U MHIEKC TPO(PUUECKOTO YPOBHS BOJIBI 03€pa
Ucceik-Kyab, 4TO MOKa3bIBa€T 3HAYUMOCThH JIMMUTHUPOBAHUS TPaHC(HOPMHUPOBAHUS
npuOpexHBIX Oy(pepHBIX 3eMellb Il YCTOMYMBOIO Ppa3BUTUS U HCIOIb30BaHUS
DKOCHUCTEMBI 03€pa.

Jlist  coxpaHeHUsT TPUPOJHONW DKOCHCTEMBI M 00ECIEeUeHHs YCTOWYMBOTO
pa3BUTHS U TOJYYEHHs] BBITOJl OT 3KOCHCTEMHBIX YCIYI HE HaHOCS eMy yuiepba
HEO0OXO0AMMO MOJIHOM ~ MH(pOpMaLuend o BO3MOXKHBIX

BIaaCThb COCTOAHHUAX,

MOCJEACTBUAX MPUHUMAEMBIX JEUCTBUM, MJIsI JIOCTHXKEHHS YEro KIIOYEBbIM
(dbakTOpOM SIBIISETCS MPABWIHLHO OPraHU30BAHHBIA IKOJIOTHYECKUN MoOHHTOpUHT. Ha
OCHOBAaHMM TIOJYYEHHBIX JaHHBIX OblIa pa3paboTaHa HaydyHas pa3paboTka
UH(OPMAIMOHHONW CHCTEMBl SKOJOTHYECKOro MOHUTOpHHTa o3epa Mccwik-Kyib
(MCOM), mno3Bosstomnias UHpOpPMAIIMI0O ¥ aBTOMAaTU3UPOBAHHO
pacuutbiBath wuHAECKC TLI, mupuHy mnpubpexHoit OydepHON 30HBI o03€pa, B
3aBUCUMOCTH OT TIpeoOpa3oBaHusi MNPUOPExKHBIX OydepHbIX Ha Oaze
Nuxenepnoro ¢akynbrera KTY Manac. [lonyyeHHbie pe3yiabTaTbl NOAYEPKUBAIOT
porpaMmmy
ONpENICIICHNE

0JTy4aTh
30H,

HCO6XOI[I/IMOCTB BHECCHUA U3MCHECHUU B HallTHOHAJIbHYIO

9KOJIOTMYECKOro MoOHUTOpHHra o3epa Mccwik-Kynb, Bkitouas

mokaszateNst  «XJoOpoQHuI-a», a TakkKe I[EePecMOTpa CTPATeTHy  YIIPaBJICHHUS
IPUOPEIKHBIMU DTO MO3BOJMT YCTAHOBUTH HEIpPHUKAcaeMbIe
OydepHbIC 30HBI, CIIOCOOCTBYIOIME COXPAHEHHIO KayeCTBa BOJBI M 0OCCIECUCHUIO
YCTOMYHMBOCTH SKOCHCTEMBI 03€pa, MOJJACP)KHUBAas €ro NPHPOAHBIA OallaHC M
camoperysinuio. [IpeoxkeHo BHECTH W3MEHEHUS B HAIMOHAIBHYIO MPOTpamMMy
AKOJIOTMYECKOI0 MOHHMTOPHHTA, «XJIOPODHUILT-a%,

ungekcom TLI, opranuzanueit HaOmoneHUs 3a TpaHCPOPMHUPOBAHUE MPUOPEKHOMN

9KOCHUCTCMAaMU.

JOITIOJIHUB €TI0 I10Ka3aTCJIEM

OydepHoit 30HBI 03epa, pa3paboTaHbl U BHEAPEHbI B Mpou3BoACTBO (JlemaprameHT

OouopazHooOpazusi U 0cO00  OXpaHSEMbIX MPUPOIAHBIX  TEPPUTOPUN  TMpHU
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MuHucTepcTBE NPHUPOAHBIX PECYPCOB SKOJOTMM M TexHUYeckoro Hazazopa KP,
Hupexuus buocdepnoit Teppuropun «blceik-Kenby) npaktuueckue peKoMeHAAlUH
«OnTuMu3anrs CUCTEMbl IKOJIOTrnYeckoro Monutopunra Mcceik-Kynb» 1 Metoauka
oTbopa npob U omnpeneneHus xjaopoduiuia-a. PaspaboraHHple HayuyHbIe pa3pabOTKH
MO3BOJISIT HE TOJIbKO COOMpaTh aHAJUTHUYECKUE JaHHble, HO M TMO3BOJISAT
aHAIM3UPOBATh M IPUHUMATH COOTBETCTBYIOIIME MEphl IPEJOTBPALIAIOIINE
YXYALIEHHE 3KOJOTHYECKOI0 COCTOSIHUS IKOCUCTEMBI 03€pa.

4.6 UHTerpupoOBaHHbIN HHAECKC YSA3BMMOCTH KaK OCHOBA YCTOMYHMBOIO
Pa3BUTHA NPUOPEKHON 30HbI: aHAIU3 HAa IpuMepe o3epa Uccbik-Kyasb. C nensro
ONpeNeneHns M OLEHKH YSI3BUMOCTH MPUOPEKHBIX D3KOCUCTEM, Ha MpPUMEPE
npubpexHoit skocucteMbl o3epa Mccbik-Kynb OblT ompeziesieH MHTErpupOBaHHbBIN
uHgekc npudpexHor ysazBumoctu (ICVI), B pacuere KOTOpOoro ObLT MCHOJIB30BaH
uHaeke npubpexHoi yszpumoct (CVI) u conumanbHO-3KOHOMUYECKUN WHIEKC
yszpumoct  (SVI).  BnusHue denoBeueckol MAESTEIBHOCTH Ha MPHUOPEKHYIO
Tepputoputo o3epa Hccebik-Kynp ObUT OLEHEH KOJMYECTBEHHO IIYTEM pacyeTa
COLIMAJIBHO-DKOHOMHYECKOro  uHiaekca  (SVI)  u3ywaemoro  paiioHa. SVI
WUIIOCTPUPYET CTENEHb YIpo3bl  COLUUATBHO-3KOHOMUYECKHUX (DAKTOPOB IS
npuOpexHBIX Tepputopuil. JaHHbIN aHanu3 nmpoBowiIcs myTeM cOopa Marepuana,
CTaTUCTUYECKUX JTaHHBIX U MojcyeTa nHaekca SVI mid kaxaoro aiMUHUCTPATUBHO-
teppuToprasibHOro paitona Mcceik-Kynbckoi o6mactu. CoriacHo TpOBEAEHHBIM
pacuéram, CTeneHb YSA3BUMOCTH 3KocucTeMbl o3epa Mccwik-Kynb, oOycnoBieHHas
KOJIMYECTBOM PEKPEAMOHHBIX OOBEKTOB, OLICHMBAETCS KaK BBICOKAs ISl BCEX
pailoHOB. AHAJOTMYHO, CTENEHb YSI3BHUMOCTH, CBS3aHHAs C 3€MJIENOJb30BAHHUEM,
TaK)K€ MMEET BBICOKME 3HAYEHHUA IO Bcel TeppuTopun. HTEHCHBHOE 3eMile/ienne B
npuOpeXHOM 30HE MPUBOJUT K CYIIECTBEHHOW TpaHcPopMalud MHPUPOJAHOIO
nanAmadra, 4To CrnocoOCTBYyeT Aerpafalliy 3KOCHCTEMbl W HapylIeHUIo OanaHca
MEXAY MPUPOJHBIMU U aHTPOTIOTEHHBIMH (PaKTOPAMH.

AHTpONIOTEHHOE  BO3JEUCTBUE - ypOaHM3alUs TEPPUTOPHH, pa3BUTHE
IPOMBIIUIEHHOCTH, TpPAaHCIOPTa, BBINAC CKOTa, OpPOLIEHUE 3E€MENIb SBISIOTCS
HEraTUBHBIMU (PAKTOpAMH, YTPOXKAIOIMIMMHU 3KOJIOIMYecKol Oe3onmacHOCTH M cChIk-
Kynbckoit oOnactu. 3arpsi3HEHHbIE y4YacTKH, CBSI3aHHbIE C  PE3yJIbTaTaMU
NEeSATENbHOCTH TOPHOJ00BIBAIOIIEH MPOMBIIIIIEHHOCTH, MPEJACTABISIOT BBICOKHM PUCK
C TOYKH 3PEHHS IKOJOTHUECKUX TOCIEICTBUM.

[To counanbHO-3KOHOMHUYECKON YSA3BUMOCTH 3HaueHUs SVI BapbUpOBaIHCH
cnenyromuM obpazom: Mccwik-Kynb (237,2)> Ton (158,1)> Ax-Cyy (125,0)> Tron
(42,43)> JIxetr-Ory3 (24,49). Tronckuii u [[xeTsi-Ory3ckuii paifoHbI UIMEIOT OoJiee
cna0yro CTENeHb YSA3BUMOCTH M3-3d HHM3KOW IJIOTHOCTUM HACEJIEHUS, OTCYTCTBHUS
COBPEMEHHOU MHPPACTPYKTYPHI U MPOMBIIIIIEHHOCTH (pUCYHOK 4.6.1).
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Pucynox 4.6.1 — TIlpocTpaHcTBeHHass M3MEHUYMBOCTh HHJIEKCA COILMAJIbHO-
skoHOMHYEcKOU ys3BUMocTH (SVI) mobepexnbs o3epa Mccrik-Kynb.

[Ipy mOmapHOM  CpaBHEHUH  COIMATIBHO-3KOHOMHYECKUX  IEPEMEHHBIX
IPUOPUTETHBIMU TMapaMeTpaMy SABJISIIOTCS IUJIOTHOCTh HACEJEHUsl, NPUOpEexKHOe
3eMJICTIONB30BaHNE, @ TAKXKE YMCIO PEKPEAMOHHBIX W MPOMBIIUICHHBIX OOBEKTOB.
OnHako, HECMOTPS Ha CTaTyC 0CO0O OXpaHSEMBIX MPUPOJHBIX TEPPUTOPUN BIIOJIb
nobepexnbsi o3epa Mcchik-Kynb, CymecTBYIOT 3HAUWTEIbHBIE MPOOJIEMBI B HX
YOPABJICHUH, YTO HE TO3BOJISIET TOJHOCTHIO obOecmeunTh A(h(HEKTUBHYIO OXpaHy
OOIIT u coxpaHUTH 3KOJIOTMYECKYIO YCTOWUNBOCTh PETHOHA.

Crenenb 3alMIIEHHOCTH TMOJA3EMHBIX BOJ MPEJCTaBISIET COOON OJHY U3
KPUTHYECKUX  YS3BUMOCTEM  3KOCUCTEMBI  03€pa, IOCKOJIbKY  HapylleHHUE
€CTECTBEHHOM H30JSIMMM 3THUX BOJOHOCHBIX TOPU30HTOB MOYKET NIPUBECTH K
JOJITOBPEMEHHBIM H3MEHEHUSIM THAPOJIOTHYECKOro OajaHca M KadecTBa BOJHBIX
pecypcoB. OnpeelieHle CTeNEHU 3allUIIEHHOCTH MOA3eMHBIX BOJ [IpUHCCBHIKKYIbS,
OBLJIO BBIMIOJIHEHO B COOTBETCTBUU ¢ MeToaukod B. M. T'ompnbepra, BHeCeHHOM
Mmoaubukanusmu, npemioxkenusiMu K. A, KoxkobGaeBbiM. [l oneHKuH
HCIIOIb30BAIMCH OAJLTbI, KOTOPBIE OMPENEIsIIUCh HA OCHOBE TAKUX MapaMeTpoB, KaK
TOJIIIMHA CJIA0OMPOHUIIAEMBIX OTJOKEHHUM, TJIyOMHAa YPOBHS MOA3EMHBIX BO/I,
JUTONIOTUS W (PUIBTPALIMOHHBIE XAPAKTEPUCTUKU IOPOJ, MPUMEHSAS ypaBHEHHE,
npemioxkenoe KA. Koxo6aeBbiM, mo kxotopeiM ['. T. MomgorasueBoii Obuia
coctaBiieHa kapta «CTeneHb 3allUINEHHOCTH IMOJ3EMHBIX BOJ  OCHOBHBIX
AKCIUTyaTUPYEMBIX BOJOHOCHBIX TOPH30HTOB», C HCHOJIb30BAaHUEM MPOrPaAMMBbI
Maplnfo (pucynok 4.6.2).
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Pucynok 4.6.2 — Kapra-cxema cTeneH! 3alIUMIIEHHOCTH MOJI3EMHBIX BOJI OCHOBHBIX
IKCILTyaTHPYEMBIX BOJOHOCHBIX TOPU30HTOB [[pUUCCHIKYITBS.

Bnusuaue 6eperossix hakTopoB Ha modepexbe o3epa Mcewik-Kynb (CVI), Ob11
OIICHEH C YYETOM TPEX MEPEMEHHBIX (TUIT OEPETOBOM JIMHUU, PEKU U CTETICHb 3aIUTHI
TPYHTOBBIX BOJ), BIMSIONIMX HAa YS3BUMOCTh NMPHOPEKHBIX paiioHOB. I[Ipum oreHke
ySI3BUMOCTH TOOEpexbsi o3epa 3HaueHuss CVI BappupyroTcs cieayromuM o0pa3oMm:
Ucceik-Kyns (15,49) > Ton (15,49) > JIxers-Ory3s (8,66) > Tron (7,75) > Ak-Cyy
(5,0) (pucyHok 4.6.3).
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Pucynox 4.6.3 — [IpocTpaHCcTBeHHAs] K3MEHYUBOCTh UHCKCA YSI3BUMOCTH ITOOCPEIKbSI
(CVI) ozepa Uccrik-Kynb

[TpubpexHbie 30HBI Uccrik-Kynbckoro 151 ToHckoro paioHOB
XapaKTePU3YyIOTCSl BBICOKMM YPOBHEM YS3BUMOCTH, YTO CBSI3aHO C OOJIBIIMM YHCIIOM
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TYPUCTUYECKHX OOBEKTOB, PAa3MEIIEHHBIX B HEMOCPEACTBEHHOM OJIU30CTH K
OeperoBoii TMHUY, 32 IPeieSIaMU YCTAHOBJIEHHBIX OXPAHHbBIX TPaHULL.

OnpenenuB 3HaueHus JBYX npenapinymux uuiaekcoB SVI u CVI 6wt
pacyuTaH UHTETPUPOBAHHBIA MHJEKC YSA3BUMOCTH 1MoOepexbs o3epa Nccbik-Kyib.

Kak BugHo u3 pucyHka 4.6.4, COOTHOLIEHUE JAHHBIX, MOJYYEHHBIX B
pe3yibTaTe pacuera MHIEKCAa ySI3BUMOCTHU MOOEPEXbs, COMHATbHO-DKOHOMHYECKOTO
WHJICKCA YSI3BUMOCTH U WHTETPAbHOTO WHACKCA YSI3BHUMOCTHU TMOOEPEkKbs, MOXKET
OBITh MCIIOJIH30BAaHO B KAUECTBE MHTErPAIbHBIX MOKa3aTeIeH YCTOMYMBOrO Pa3BUTHUS
NpUOPEKHBIX TEPPUTOPHM ¥ KaK CHCTEeMa WMHAWNKATOPOB  aHTPOIOTECHHOM
TpaHcopMalu TEPPUTOPUIN I ONPEACIICHUS TPUOPUTETHOCTH MEPOIPHUATHM IO
YCTOMYMBOMY Pa3BUTHIO TPHOPESKHBIX TeppuTopuil. JxeTsl-Ory3ckuii paiioH
(16,12) B xkareropuu Hu3koro pucka. Ak-Cyy (65,00 u Troono (25,55)
XapaKTepU3ylTCs YMEPEHHON CTEeNeHblo YyA3BUMOCTH. ToHckuil paiton (86,80)
OTHOCUTCSI K Kareropum BbICOKOro pucka. Hakonen, Hccbik-Kynbckuii paiioH
(126,33) mpexacraBnsger coOod Haubosee ySA3BUMBIA MNPUOPEKHBIA  yUACTOK.
WNHTerpupoBaHHbI HUHIEKC yS3BUMOCTH NpuOpexHoil 30HbI (ICVI), paccunTaHHbIit
JUISL KKJIOM 30HBI, TTOKA3bIBAET, YTO YSA3BUMOCTh PA3JIUYHBIX YYAaCTKOB 3aBHCHUT KaK
OT (PU3UYECKUX, TAK U OT COIMATbHO-DKOHOMUYECKUX (haKTOPOB.
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Pucynok 4.6.4 — IlpocTpaHCTBeHHas: W3MEHYMBOCTH HHTETPHPOBAHHOTO HHJIEKCA
ysizBumoctr nmooepexbs (ICVI) Uccrik-Kynbckoit 6eperoBoit TuHAN

CrnenoBaTtenbHO, OIIEHKA YS3BUMOCTH MpUOpexHON 30HbI 03epa Mcchik-Kyb
C WCIOJIb30BAaHWEM MHTETPUPOBAHHOTO MHIEKCA YA3BUMOCTH, KOTOPBIH YUHTHIBAET
KaK (pU3NYECKHe, TaK U COIMAIbHO-OKOHOMHYECKHE (PaKTOPHI, MO3BOJIAET JACTAIBHO
0XapaKTEPU30BaTh 3KOJIOTMYECKOE COCTOSIHUE peruoHa. MHTerpanbHbIl HHAEKC
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ysizeumoctd (ICVI) mo3Bonsier moiayyuTh HamOoJiee TMONHYI0 M OOBEKTHBHYIO
OIICHKY YS3BUMOCTHU MPUOPEKHBIX 30H. B 3TON CBSI3M OJHON M3 MPUOPUTETHBIX
3aJlay CTAaHOBUTCS oOecrnevyeHre cOallaHCUPOBAHHOTO B3aUMOJAECUCTBUS MPUPOIHBIX
U COLHMAIbHO-DKOHOMUYECKUX CHUCTEM, 4YTO SBISETCS KIKOYEBBIM YCIOBUEM IS
JOCTUKEHNS YCTOMYMBOIO Pa3BUTHS IKOCUCTEMBI 03€pa.

Takum 00pa3oM, MoixydeHHbIE PE3yNbTaThl MOAYEPKUBAIOT HEOOXOAUMOCTh
IIEpeCMOTpa HALMOHAJIBHOM IIPOrpaMMbl HKOJOTMYECKOTO MOHUTOPHHIA 03€epa
Hccrik-Kynp ¢ BiiIIOUeHHEM TMOKazaTensl «XJIOpouiui-a» Kak KIFYEBOTO
UHAMKATOpa TPopuIecKoro coctTossHus. Takke 000CHOBAaHO M3MEHEHHE MOIX0A0B K
YIPaBJIECHUIO OpUOpPEXKHBIMH  DKOCHUCTEMaMH, BKJIFOYAsi  YCTAHOBJICHUE
HEMPUKOCAaEMbIX Oy(pepHBIX 30H, YTO I[IO3BOJUT COXPAHUTh KaueCTBO BOJIbI,
00ecreynTh HKOJIOrHYECKOe pABHOBECHE U CIIOCOOCTBOBATh YCTOMYMBOMY Pa3BUTHIO
BCEM DKOCHCTEMBI o03epa. lIpemnoxkeHo BHECTM HM3MEHEHHs B HALMOHAJIBHYIO
IPOrpaMMy  3KOJIOTUYECKOrO  MOHHUTOPHHIA, JOINOJHMB €ro  I0Ka3arejieM
«XJOPOPUILT-ay, MHJIEKCOM TLI, OpraHHu3aluen HAOJIIOICHUS 3a
TpaHcpopMupoBanue mnpuOpexHoil OydepHON 30HBI o03epa; pa3paboTaHbl U
BHEJIpeHbI B MPou3BOACTBO ([enapramenT OuopaznooOpasust 1 0co00 OXpaHsIEMBbIX
INPUPOJHBIX TEPPUTOPUN NPU MHHHUCTEPCTBE NPUPOAHBIX PECYPCOB IKOJIOTHH H
texuuueckoro Haazopa KP, Hupekmus buocdepnoit teppuropun «blcbik-Kemnby)
OpakTUYecKue  pexkoMeHgauuum  «ONTUMHU3aLMsS ~ CHCTEMBI  DKOJIOTMYECKOTO
MoHutopunra ozepa HWcceik-Kynb» u metonuka otbopa mpo® U ompenerneHus
«XJ0pOPuUILIa-ay.

B I'/TABE 5 «9xkoj0orn4ecKku yCcToii4uBbie MOAXOAbl K MCIOJIb30BAHUIO
INPUPOAHBIX PECYPCOB M PEUHMKIMHIY OTXOA0B B PeruoHax, MOABEePKEHHBIX
TEXHOTeHHOMY BO3JAeicTBUIO». [IpuBeneHbI METOIBI, MOAXOABl W IPUMEPHI
IIOJIOKUATEIIBHBIX IIPAKTUK PAlMOHAIBHOIO HUCIOJb30BAaHUS MPUPOIHBIX PECYPCOB B
pEeruoHaxX NOABEPKEHHBIX TEXHOIEHHOMY BO3JACHCTBUIO. [J1aBHOW 3amadent Ipu
OpraHu3alMMi ACSTENbHOCTH NPOMBIIUIEHHBIX OOBEKTOB SBIAECTCS OOecleueHue
MAaKCUMAJIbBHOW LIMPKYJIIPHOCTH MCIOJB30BAHUS KaK IPUPOIHBIX PECYPCOB, TaK U
OTXO/I0B, BOSHMKAIOIINX B POLECCE UX PAOOTHI.

5.1 JOxkonornyecku 0e30macHbie MEeTOAbl BOCCTAHOBJICHUS 3arPS3HEHHbIX
He(TENPOAYKTAMH TIPYHTOB. IIpoBeneHHbIE HCCIEIOBaHUS U IIOJYYEHHBIE
pe3ynbTaThl MOKa3ajdd, 4YTO TPYHT 3arps3HEHHBIX He(PTenpoAyKTaMHu IOCIHe
OMopeMeaUalMOHHbBIX padOT MOXHO HCIOJNb30BaTh B KAueCTBE IMOKPOBHOTO
MaTepuasia Jijisl MOJIMTOHA, YTO MO3BOJUT HE TOJBKO COKPAaTUTh 00BbEM OTXOJI0B Ha
IIOJINTOHE, HO U COKOHOMHUTB YUCTBIA IPYHT, UCIOJIb3YEMBbIN I OTUX LIEIIEH.

[TpencraBinensl MeToabl OuopeMeaualMM  AJii  BOCCTAHOBJIEHHS  IIOYB
3arpsiI3HEHHBIX HE(QTENPOAYKTaMU, NMPUMEHUMBIX B YCJIOBHUSX BEUHOM MEpP3JIOTHI
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pynuauka Kymrop. Pe3ynbTaTel PU3NKO-XUMHUYSCKUX XapaKTEPUCTUK TTOUYBEHHOTO
obpasia 10 1 nociie oopabOTKH MpeAcTaBiieHbl B Tabmuie 5.1.1.

Tabmuna 5.1.1 — ®OUBUKO-XMMHYECKHE XapaKTEPUCTUKH HCCIEIYEMON MPOOBI
TIOYBBI

[TonBuxk. OO6meH. Opr.yriiepon

OO01wumii dbopma KaJui nouBbl (%)
pH a3ot (%) | docdopa
(Mr\Kkr)
KonTtpoinb 8,05 0,130 6,0 88,0 2,86
BS 7,5 — 25,6 376,0 6,55
BA 6,5 — 90,0 300,0 6,81
BS + BA 6,0 — 472 352,0 7,17

Hcxonnoe comepkanue moaBMKHOTO (ocdopa cocrapmsuio 6 mr/kr. [locne
PEKYIBTUBAIIMN €TO COJIEPIKAHKE YBEIUYIIIOCh BO BCEX TPEX BapwaHTax oOpabOTKH,
npudeM 3HauutenbHoe yBenuueHue (P <0,05) nabmromanock mpu OMoayrMeHTALMU
nmo0 90 wr/kr. IlpuymHa Takoro yBEIWUYCHHS OOBSICHACTCS AaKTUBHOCTBHIO
pactBopsitouux  ¢ocdarel  OakTepuid, KOTOpbIE JOJDKHBI  OBUTM  BBIICHIATH
OopraHu4ecKkre KHCIOThlI U (epMeHThl ¢ocdaTasbl, YCUIUBAIOIINE PACTBOPECHHE
HEpacTBOPUMBIX coenuHeHnit ¢ocopa. Coaepkanne 0OOMEHHOTO Kalus 0 Hadaia
OKCIIEPUMEHTA COCTaBIsI0 88 MI/KT, a mociie OMOJOTHYEeCKO 00pabOTKH OHO
YBEJIMYHIIIOCH BO BCeX BapuaHTax B cpemaneM Ha 300 mr/kr. Metoasl OnopemMenanum
TaK)K€ CIOCOOCTBOBANM YBEIWYEHHUIO COACPKAHMS OPTaHUYECKOTO Yriepojaa B
nouse, 4yTo orpaxeHo B Tabmuue S5.1.1. Ilocie 90 nHel MoneBBIX 3KCIEPUMEHTOB
UCXOJIHOE COJIepKaHhe MX CHHU3WIOCh 10 980 Mr/kr mpu oOpaboTke ¢ BapuaHTOM
onoctumynupoBanus. OddekT goOaBieHUS  MPEABAPUTEIBHO  OTOOPAHHOIO
KOHCOpiimyMa OakTepuii criocoOCTBOBai jerpaganuu HedrempoayktoB a0 1 300
MT/KT OT UCXOJHBIX 2 633 mr/kr. CHIKeHHUE coaepkaHus HedTenpoayKToB mocie 90
THEN 3KcnepuMeHTOB coctaBwiio 10 1 340 mr/kr oT ucxoaHbeix 2 633 mr/kr npu
00paboTKe OMOCTUMYJIALIMS + OMOayrMEeHTaIUS.

[Ipu ucnonws3oBanuu TobKo BS (Ouoctumynsnus) u BA (6uoayrMmeHTtarus)
yepe3 90 nHEH MpOUEHT Aerpajaldu 3arps3HAIOIIAX BEHEecTB Joctur 62,78% wu
50,63%, cooTBeTcTBeHHO (pucyHOK 5.1.1). IIpu ucnosib3oBaHUU OMOCTUMYIIALIMK +
onoayrmeHTanuu 3h(PEKTUBHOCTH pasznoxkeHus: coctaBuia 49,11 %. Oto cBsi3aHo ¢
BBICOKOTOPHBIMU KJIMMATHYECKUMU YCJIOBHSMHU, T.€. HHOKYJISHTHI, BHECEHHBIC B
HOBYIO CpeIy, HE CMOTJH OBICTPO aJaNTHPOBATHCS W PA3MHOKUTHCS B CIOKHBIX
KITMMaTUYECKUX YCIOBUSX.
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Pucynok 5.1.1 — Crenens pasnoxeHus: HeTenpoaykToB ciycTs 90 cyTok ombiTa, %.
IIpumeganne: BS - ounoctumyismus; BA — GnoayrmeHTarus.

Ha nauanpHOM 3Tane skcrnepuMenTa Obliia CClieJOBaHA TUHAMUKA U3MEHEHUS
00111ero KoJTu4ecTBa KyJIbTUBUPYEMBIX OAKTEPHI B TIOUBE MPHU PA3TUYHBIX BapHaHTaX
onopemenuaiuu B TeueHue 30 cyTok. B KOHTpOIbHOM NOYBE MCXOAHASI YACIEHHOCTD
Oaktepuii cocraBmsmia  6,4x10° KOE/r. Ilpm Owmoctumynsiuyu  HaOIIOJATOCH
3HAYUTEILHOE YBEJIMYEHUE MUKPOOHOU umcieHHoct: a0 19x10° KOE/r na 14-i
nenb u 10 54x10° KOE/r na 30-i1 nenb. B Bapuante OnoayrMeHTaluu, HeCMOTpPS Ha
BHECEHHE MHUKPOOHOTO KOHCOpIMYyMa, POCT OOIeld YHCICHHOCTH ObLI MEHee
BolpakeH W coctaBuin 26x10° KOE/r x 30-my paaro. OnHako B BapHwaHTe
KOMOMHUPOBaHHOW 00paboTKH (OMocTUMyIIsiIus + OnoayrMeHTanus) HabI01aJ0Ch
CHUKCHUE KOJMYECTBA KYJIBTHUBHUPYEMBIX OAaKTEpPHil MO CPaBHEHHUIO C HCXOIHBIM
ypoBaeMm, 10 2,9x10° KOE/r ma 30-if meHb. DTO MOXET CBHIIETEILCTBOBATH O
BO3MOXHOM HMHrubupymomem >d@exre, BbI3BAHHOM KOHKYpEHUUEH MEXIy
BHECEHHBIMU M a0OpUT€HHBIMHM MHMKPOOpPraHHW3MaMu, JIMOO O HEeOJIaronpusTHBIX
(U3BUKO-XUMUYECKUX YCIOBHSIX, BOSHUKIIUX MPU KOMOWHUPOBAHHOM BO3JEHCTBUU
(pucyHok 5.1.2).
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Pucynok 5.1.2 — JIuHaMuKa YUCICHHOCTH OakTepuil B HedTe3arpsA3HEHHON MOYBE B

npoliecce OuopeMeIuaIuu.
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Meronx OWMOCTUMYJIAIIMA WX BHECCHHE MHHEPAIbHBIX KOMIIOHEHTOB B
3arpsiI3HEHHBIA TPYHT, JJI1 CTUMYJIMPOBAHMSI aBTOXTOHHOM MHUKPOQIIOPHI YCKOpHIIA
MPOLIECC PA3JIOKEHUS YIJIEBOAOPOAOB: conepkanue TPH B mouBe CHU3MIOCH Ha
62,78 % 3a 90 ngneil, a obOuiee KOJWYECTBO OaKTepwil yBenIuumiaoch B 8,5 pasa.
buoayrmenranus (qo0aBiieHHE TPEBAPUTEIBLHO OTOOPAHHOTO  KOHCOPIIMYMa
OakTepuil) cCHU3MIIA coepxkanue HerenpoaykToB B mouBe Ha 50,63 % 3a 90 nuel u
BbI3BaJIa YBEJIMUEHUE OOIIEeTo KonnyecTBa O6aktepuil B 4,1 pasza. PesynpTaTel MeToMa
BS + BA oka3zanuce meree 3ppeKTUBHBIMH 1O CpaBHEHUIO ¢ Onoctumynsanuei. [Ipu
o0pabotke BS + BA npouent aerpagauuu HedrenpoaykroB coctaBui 49,11% 3a 90
JTHEN TMOJIEBBIX 3KCHEPUMEHTOB. Pe3ynpTaThl Mokazanu, yTo Ouojerpaganus Oblia
HUKEe T1pu oOpabotke BS + BA 1o cpaBHeHHIO C OHMOCTUMYJALMEH WIH
OuoayrmeHtamnueii B oTAenbHOcTH. OOlee  KOJAMYECTBO  OakTepuil  mpu
OMOCTUMYIISIIIUM ¥ OMOAyTMEHTAIlMM YBEJIWYWIOCh, a TP KOMOMHHUPOBAHHOM
METO/Ie, HAampOTHB, yMEHBIIWIOCh. [lpu ucHmonb30BaHWM KOMOMHHMPOBAHHBIX
METO/I0B aKKJIMMAaTU3aLMsI HHOKYJISITa MOTJIa HE IPOU30UTH.

Takum o00pa3oM, TMOCKOJIBKY HM3BECTHO, 4YTO U OHOCTUMYJISALHUS, U
OMoayrMeHTalusl MOBBIAIOT 3(PPEKTUBHOCTh MPOLECCOB OYUCTKH IOYBBI OT
He(TENPOAYKTOB, BHIOOP MOJIXOMAIIEIO0 METOJIa 3aBUCUT OT YCJIOBHUH OKpYKarolleH
cpenbl. IlpuHumass BO BHMMaHUE JIOPOTOCTOSAIIME METOABl  OOOralieHus
HedTe3arps3HEHHBIX TPYHTOB NUTATEIbHBIMU BEIIECTBAMU U WX HWHOKYJISAIHMH
CIELMAIM3UPOBAHHBIMH MHUKPOOPTraHMU3MaMH, Mbl CUHTA€M, YTO HCIOJIb30BAHUE
OMOCTUMYJISIUM B TAaKUX CJIOKHBIX KIMMATHYECKUX YCIOBHUSAX SBJISETCS Hamboliee
1eaecoo0pa3HbIM.

[IpoBenennsie UCCJIeI0BaHMUS POJIEMOHCTPUPOBAIH BO3MOYHOCTb
UCIIOJIb30BaHUsI METOJIOB OHOJIOTHYECKOW OOpabOTKM TMOYBBI B KJIMMATUYECKHU
XOJIOJIHBIX YCIIOBUSAX BBICOKOTOphi. Bo Bcex BapuaHTax OuOpeMearaliMOHHbIX
00paboTOK HAONIOAANIOCH CHIDKEHHE COJAepKaHus He(TEeNnpoayKTOB B TIOYBE.
Haunyummii  pe3ynbTaT 1O CHIDKEHUIO COJEPKaHWs HEPTEIPOIYKTOB B ITIOUBE
NOKa3aJl METO1 OMOCTUMYJIALIMH.

[IpoBeneHHbIE MCCJIEI0BAHHUS IPOJEMOHCTPUPOBAIU BO3MOYHOCTb
UCIIOJb30BaHUsl METOJIOB OHOJOTHYECKOW OOpabOTKM TMOYBBI B KJIMMATUYECKHU
XOJIOJIHBIX YCIIOBUSAX BBICOKOTOpbi. Bo Bcex BapuaHTax OuopemMearalMOHHbBIX
00paboTOK HAONIOAANIOCH CHIDKEHHE COAepKaHusi He(dTEeNnpoayKTOB B TIOYBE.
Haunyumuii pe3ynbrar MO CHIKEHHIO COJEpXKaHHS HEPTEHPOIYKTOB B IIOYBE
nokaszas MeToll OuoctuMyssiiuu. OYUIIECHHBI MaTepHall MOXKET ObITh OTHECEH K
KaTerOpuM HMHEPTHBIX MPOMBIINUIEHHBIX O0Tx0A0B [V  Kkiacca onacHocTd, B
cootBercTBUM ¢ Krnaccudukanueir OTXOZOB 1O CTENEHH OMNACHOCTH IS
OKpyXKaromen  cpenpl,  yrBepkaéHHou  llocranoBnennem  [IpaBurenncrBa

Koipresckoit Pecnyomuku Ne 609 ot 13 HosiOpst 2015 roma. C muiomaaku
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PEKYJIbTUBALMU JIaHHBIA MaTepuag MOXET ObITh HCIOJb30BaH MPHU IOCIOHHON
3aChIIIKE B KAueCTBE HM3OJIMPYIOLIErO0 U PEKYJIbTUBALMOHHOTO CJOSI HAa MOJIUTOHE
pyIHHMKA, YTO  CHOCOOCTBYET  MHMHHMMM3AalUMA  HEraTUBHOTO  BO3JEUCTBUS
3arpsi3HSIIOIIMX  BEIIECTB M YJIYYINEHUIO  JKOJOTMYECKOTO  COCTOSIHHUS
PEKYIBTUBUPYEMON TEPPUTOPHH.

5.2 Meroa ¢duToTecTUPOBAHMSA s OLICHKH CHUKECHM S
(pUTOTOKCUMYHOCTH I'PYHTOB, 3arpsAi3HeHHbIX HedTenpoaykramu. Vcnonp3zoBanue
MeToga  (UTOTECTUPOBAHUS HA  3aBEPIIAONIEM  JTale OYHUCTKA TPYHTOB
3arps3HEHHBIX HEPTEMPOAYKTaMHU B YCIOBHUSAX BBICOKOTOPHsS Ha BeicoTe Oomee 3500
M.H.Y.M. aKTyaJIbHO KaK C 3KOJOTMYECKOH, TaK U C YKOHOMHUYECKOW TOUEK 3PEHHS.
VYcraHoBIEHO B LEIOM  (PUTOTOKCHMYECKOE  JEMCTBHE  3arpsA3HEHUs  I10YB
HeQTENpOAYKTaMU Ha POCT M IpouspacTaHue pacreHuil. OgHako, Ha 20-e¢ CyTKH
OpOU3pacTaHus  OTMEYAJICd  CTUMYJUPYIOIIUNA  3(QeKkT 3arps3HEeHUs IOuB
He(TENPOayKTaMH Ha POCT KOPHS U cTeOsl pacTeHui, HO Ha 40-e CyTKH OHO BCE K€
OKa3bIBAJIO YIHETAIOLIEE JIEUCTBHE, B TO BpeMs Kak (POHOBBIE 00pa3libl MPOJOJIKAIH
pacTu.

HecMoTpst Ha BbIpaXeHHOE (PUTOTOKCHYECKOE JIEWCTBHE TOKCHKAHTA,
BBICOKOTOpHOE pacTeHue oBcsiHunla KpseimoBa (Fectuca kryloviana) u  KynbTypa
UCIIOJIb3yeMast AJIsl [TO/ICEBA MPU PEKYJIbTUBALIMH TIOYB IUIEBENI MHOTONETHUN (Lolium
perenne)  TPOSABISAIM  CIOCOOHOCTh  MpoM3pacTaTh  Ha  3arpsA3HEHHOM
HEe(PTENPOAYKTaMU TPYHTE, YTO Ba)KHO Ui YJIYUYIIEHHs] T'a30BO3AYIIHOIO PEXHMA
He(Te3arpsA3HEHHOr0 TPYHTAa M YJIYYIIEHUS €ro CaMOOYMILAIOIIEH CIHOCOOHOCTH.
Takum oOpa3zom, MeTOon (PUTOTECTUPOBAHUS C UCIOJIb30BAaHUEM IIJIEBENa
MHoOToneTHero (Lolium perenne) W THUIMYHOTO TMPEACTABUTENSI BBICOKOTOPbS
oBcsaHulel  KpoeimoBa (Fectuca kryloviana), TnpoOSBUBIIUX YCTOWYHUBOCTH K
IPOU3PACTAHUIO NPU OTNPEAEIECHHOM YPOBHE 3arps3HEHMs] HEPTENPOIyKTaMU MOTYT
OBITh MCHOJIB30BaHbl ISl peaOMINTAllMU TPYHTOB 3arpsi3HEHHBIX HEPTENPOAYKTaMU
Ha 3aBEpUIAIOIIEM 3Tale UX OYUCTKU U TpeOyeT MpOAOIKEHUS HCCIeNOBAaHUM IO
U3YYEHUIO U3MEHEHUS (PU3UOJOTHYECKUX CBOMCTB 3TUX PACTEHUM.

5.3 Metoa putoTecTHPOBAHMA VISl OLEHKH CHUKEHUSI (PUTOTOKCHYHOCTH
c120032COJICHHBIX MOYB NpH  Jao00aBjeHMH  Kommocra.  OpraHuszanus
KOMITOCTUPOBAHMS TBEPIBIX OBITOBBIX OTXOJOB TaK)K€ CIOCOOCTBYET YMEHBILIECHUIO
o0beMa TMONMIOHA W TO3BOJSET TMONYYUTh KAueCTBEHHBIM MEIMOPAHT MJis
3aCOJICHHBIX TOYB. BBISBIEHO onTHManbHOE BO3jaelcTBUE Ipu nodasieHun 20%
BOJIHOTO 3KCTpakTa KOMIIOCTa, KOTOpO€ ObUIO BBIPRXKEHO B YBEIMUYEHUEM JJIUHBI
KOpHA M cTeOns pacteHuid. lcronb3oBaHME K€ CyXOro KOMIIOCTa B KadecTBe
MEJIHOpaHTa c1ad03aCoNICHHBIX IMOYB HE J1aji MOJOKUTEIbHBIX PE3YIbTATOB. Takum
0o0pa3oM, OpraHM30BaB PEUMKIUHI TBEPABIX OBITOBBIX OTXOJOB MOKHO JOOUTHCS

CHMOKCHUA KOJIMYCCTBA OPTaHUYCCKUX OTXOJO0B IMONMaJaCMBIX B MyCOpHBIﬁ IIOJHUI'OH, a
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MOJIYYCHHBIA TPOIYKT B BUIE KOMIIOCTA MOXKET OBITh MPUMEHEH TSI MEITHOPAIHH
¢1a003aCOJIEHHBIX TTOYB.

3AKIIOYEHHUE:

1. YcranoBiaena HeoOXoauMocTh cMeHbl mapamurmbl IIJIK u  momonHeHwue
CHUCTEMBI JKOJOTUYECKOTO MOHHUTOPUHTA BOJHBIX M IMOYBEHHBIX YKOCHCTEM OoJiee
nH()OPMATHUBHBIMH, WHTETPUPOBAHHBIMU, KOMIUIEKCHBIMA ~ METOJIaMU U
uHauKaTopamu. Mcnonb3oBaHHbIE, B JJAHHOM HCCJIEIOBAHUM TAaKUE WHJIEKCHI Kak:
koaghpuyuenm obocawenusn (EF), unoexc ceoaxxymynayuu (Igeo), xosghpuyuenm
saepsaznenus (CF), cmenenv 3acpsaznenuss (Cd), uwnoexc nomeHyuanibHo2o
axonoeuueckoeo pucka (PER) u unoexc sxonocuuecxkoco pucka (RI), mo3BoisioT
ONpPENCNIUTh YPOBEHb 3arpsi3HEHUSI IOYB TSHKEIBIMU METalIaMH, M ONPEIEIISIOT
CTPATETUI0 YCTOWYHUBOTO PA3BUTHUS U OXPaHbI OKPYIKAIOLIEH CPEBI.

2. YCTaHOBJIEHO, YTO COOTHOILIEHHE MYXCKUX M >KEHCKHUX ocoOel o00yenuxu
KpyIIHHOBUIHON (Hippophae rhamnoides L.), MOXeT HCIOIB30BAaThCSI B KA4€CTBE
(UTOMHIUKAIIMOHHOTO TIPU3HAKA MPHU OLICHKE CTENEeHH PEKPEAlIMOHHON HAarpy3Ku Ha
pUOpPEXKHBIE SIKOCUCTEMBI.

3. YcraHoBieHa HEOOXOJUMOCTh HW3MEHEHUS B HAIMOHAIBHYIO MPOrpaMMy
HKOJIOTHYECKOTO MoOHHMTOpUHTa o3epa MHccbik-Kynp, BKkiodyas B ee cocTaB
OIPENCIICHUE MOKa3aTes «aopogunn-a» wn unupexkca TLI, mo3BoJisionve
00BEKTHUBHO JUArHOCTUPOBATH CTENEHb TPOPUHU BOJIOEMA U, TEM CAMBIM, 00E€CIEUUTh
JOCTOBEPHYIO  OLIEHKY  KadecTBa  BOJAHOM  cpeabl M 3(PQPEKTUBHOCTH
MPUPOI0OXPAHHBIX MEPOIPUSITUH.

4. BrisiBiieHa U 000CHOBaHa B3aMMOCBS3b MEXIY CTENEHbIO ypOaHU3AIMOHHOM
TpancopManu TpUOPEKHBIX Oy(PEepHBIX 30H U MHTCHCUUKAIUCH TPOHUIECKOTO
COCTOSIHMSI BOJIOEMOB, C AKIICHTOM Ha HapylleHHe (PUIbTPALMOHHON CIOCOOHOCTH
naHamadTa Kak OJJHOTO U3 KIFOUYEBBIX (PAKTOPOB IMPOTrPECCUPYIOMICH IBTPO(PUKAIIIH.

5. Co3naHbl MHTErPUPOBAHHBIE HWHJIEKCH KadecTtBa U ysa3BuMoctu (ICVI)
skocucteMbl o3epa Mccwik-Kynb, u  pa3paboTaHHBl  OLEHOYHO-IIPOTHO3HBIE
KapTtorpaduyeckue MoJieSd. YCTaHOBJEHA 3HAYMMOCTb TMPOBEJCHUS OIEHKHU
YSI3BUMOCTH MPUOPEKHBIX IKOCHUCTEM C YUYE€TOM CHEIU(UUECKUX MPUPOJIHO-
KJIIMMaTUYECKHUX U COLIMAIbHO-OKOHOMHYECKUX YCIOBHI 11€JIEBOM TEPPUTOPHH.

6. Pazpabotana u BHeIpeHa coBpeMeHHas IudpoBas MOJEIb CHCTEMbI
HKOJIOTMYECKOTO MOHUTOpUHTa 3KocucteMmbl o3epa HMccwik-Kynb, BKiIrouaroias
onodusnyeckue M TUAPOXUMHUYECKHE TapaMmeTpbl, IMO3BOJSIONMIAS OCYIIECTBISAThH
KOMITJIEKCHYIO OIEHKY DKOJIOTHYECKOTO COCTOSIHUS BOJ0eMa 00ECIeunBasi BHICOKYIO
WH()OPMATUBHOCTh, ABTOMATH3alMI0 TIPOIECCOB aHalW3a W TPOTHO3UPOBAHHUS, a
TaKKe MOJJACPKKY MPUHITHS pelieHU B cdepe KOJIOTHYECKOro YIpaBleHUs U

OXPaHbl BOOHBIX 39KOCUCTEM,
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7. llpennoxen MeToa OMopeMenaluy MoYB, 3arpa3HEHHBIX He(PTEPOIyKTaMHt, C
y4€TOM CHEeUM(PUKH BBICOKOTOPHBIX YCJIOBUH M XOJIOAHOIO KiIMMaTa pYyJIHUKa
Kymrop. UccnenoBanus nokasaiu, 4TO UCIOIb30BAaHUE METOJa OMOCTUMYIUPOBAHHUS
o0ecneunsio yCKOpeHue Mpolecca pas3iokKeHHUsl yIrieBoAopoioB Ha 62,78%, uto
HOJITBEPANIIO BBICOKYIO 3()(PEKTUBHOCTD U 11€JIECO00PA3HOCTh JAHHOTO IOJIX0/a.

IHPAKTUYECKHUE PEKOMEHJIAIINNA:

1. l'ocynapcTBeHHbIM OpranamM B cdepe OXpaHbl OKpY’KaIOIIEH Ccpeabl s
OLIEHKHM 3arpsA3HEHUS] IOYB TSHKEJIBIMH METAJNIAMH PEKOMEHIIYETCS HCIIO0JIb30BATh
koagpuyuenm obvocawenusn (EF), unoexc ceoaxxymynayuu (Igeo), xosghduyuenm
sacpasuenus (CF), cmenenv 3acpsaznenus (Cd), wunOexc nomenyuanibHo2o
axonoeuueckoeo pucka (PER) u unoexc sakonocuueckozo pucxa (RI).

2. Cnyx0amM 3KOJOTHYECKOTO M TEXHUYECKOrO0 HAA30pa MpU MPOBEICHUU
AKOJIOTMYECKOT0 MOHUTOPUHTa B TMPUOPEKHBIX 30HAX C BBICOKUM YPOBHEM
PEKpeaIMoOHHON Harpy3ku PEKOMEHJYeTCS YUYHUThIBaTh WU3MEHEHHUS COOTHOIICHUS
MYKCKHX M JKCHCKHX 0co0el oOyienuxu KpymuHOBUIHOU (Hippophae rhamnoides
L.).

3. PexoMeHnyercss ~ BHECTM  W3MEHEHHUS B HAMOHAJIBHYIO  CUCTEMY
HKOJIOTUYECKOTO MOHUTOpHUHTra o3epa Mcchik-Kynb, BKIIIOUEHUEM B €r0 mNporpammy
napametpa «xyuopopumi-a» u TLI uanekca (aktel BHenpeHus ot 13.08.2024 r.;
20.08.2024r.).

4. JIns KOMIUIEKCHOW OIICHKM BIHUSIHUS KaK COLMAJIbHO-3KOHOMHUYECKOTO
pa3BUTHSL TEPPUTOPUU, TaK M OKOJOTMYECKOrO0 MOTEHIMada 3KOCUCTEMBI,
PEKOMEH/IyeTCsl TOCYJIapCTBEHHBIM OpraHaM B c(epe oxpaHbl OKPY>KaIoIIEel Cpebl
UCIIO0JIb30BaTh UHTErpalibHbId MHIEKC ya3BUMOCTH (ICVI), uTo sBIIsSIETCS KITFOUEBBIM
JUISL JOCTHXKEHUS JOJITOCPOYHOI0 YCTOMYMBOIO Pa3BUTHSL.

5. Pa3paGoTanpl ~ pEeKOMEHJAUMM U  PYKOBOACTBO IO  PEKYJIbTUBALUU
He(dTe3arpsA3HEeHHOro TpyHTa MOJUroHa omnacHbix oTxo0B 3A0 «Kymrtop» T'ona
Kommnanu. PexoMeHAyeTCs WCIOIb30BaTh OYMIIEHHBIM TPYHT MOPU MOCIOHHOU
3aChIlIKE B KA4YE€CTBE M3OJUPYIOLIET0 M PEKYJIbTUBALMOHHOIO CJIOS MOJUIOHA
pyAHUKA (aKT BBITIOJIHEHHBIX paboT ot 24.12.2019 1., C-6123 ot 13.11.2018 1.).
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Torybaesa Hyp3zat JpMexoBHaHbIH « TyHayk KbIprei3cTanabIH TYPYKTYY
OHYI'YYCYHJAOIY CYY ’KaHa Tonypak ¢axkropiaopy» aAered remaaarbi 03.02.08 —
IKOJIOTHSl AAUCTUTH 000OHYA OHOJIOT U MIMMIACPUHUH J0KTOPY HIMMMH
JAAPa’KachIH AJ1YYy YYYH Ka3bLITaH JUCCEPTANMACHIHBIH
PE3IOMECH

AYKBIY €O3/16p: 3KOCHCTEMaHBbIH 3KOJOTHSJIBIK a0aJIbIHBIH KpUTEpHsIepH,
TYPYKTYY ©HYIYY, OSKOJIOTHSJIBIK MHIEKCTEP, OHAYPYLI KAJIJBIKTApblH Kaipa
UIITETYY, OopeMeTuarius.

M3unnee o0bekTHJIEPH: OOp METAUAAP, MYHAW 3aT MEHEH KHUpPIEreH

Tonypakrap, blceik-KenayH sxocucremacsl, KymTop keHu.
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N3unnee mpeamern: 5KONOTUSIIBIK MHACKCTEPAHH KaHA KOPCOTKYUTOPAYH
HErM3WHJIE JKapaThUIbII KaHa TEXHOTCHJIUK OOBEKTTEPIHUH CYyy >KaHa TOIypak
pecypcTapsl.

M3nianeenyH makcarbl: KbIpreI3cTaHIbIH TYHAYTYHAOTY OHOp >Kaill kaHa
ypOaHu3alMsIaHTaH  PaloOHAOPAYH KBIPTHIII jKaHa CYy JKOCUCTEMalapbIHBIH
OKOJIOTHSUIBIK a0ajblHA MOHUTOPUHT JKYPTY3YY >KaHa WHTErpanusuianrad 0aanoo
KPUTEPHUIUIEpUH UIITEN 4YbITYy >KaHa KaJJbIKTaplbl PEHUPKYISAIUSI00 OOr0HYA
TEXHOJOTUSIIBIK YEUUMIEPAHN CYHYIITOO.

N3unnee bIKMajgapbl: Cyy JKaHa TOIypaK peCcypCTapblHbIH —a0ayiblH
0aaI0OHYH KOMIUIEKCTYY bIKMaJIaphl, OyJIraHTaH KbIPThILITAp.Ibl OMOpEMETUaUsIO0
BIKMAJIapbl, Ta3aJIAHTaH KBIPTHIIITAPALl Kaiipa WINTETYY JKaHAa >KapaThUIbIII
pecypcTapblH capaMKallyy naijanaHyy bIKManapsbl.

Naumuii xanblibirbl: blceik-Ken o0nycyHyH ypOaHuM3anusiaHTaH KaHa
TEXHOTEHJIMK 30HAaJap/IbIH TOMypaK 3KOCHUCTEMAIAPBIHBIH HKOJOTHSIIBIK a0ajbiHa
kaHbIryy Kod(pduuuentunus (EF), reoakkymynsuusnsik uHaekcuHuH (Igeo),
Ooynaranyy ¢aktopynyn (CF), Oynaranyy mnpapaxaceiibiH (Cd), noTeHIMaJIIBIK
sKoJOTHUSIBIK ToOOKenuK uHaekcuHuH (PER) xana sxonorusuibik Toookenauk (RI)
MHJEKCTEPUH KOJJJOHYy MEHEH 0aa Oepyy kyprysyireH; blceik-KenayH x33KTHK
HDKOCUCTEMACHIHBIH  PEKpPEaAlUsIIBIK  KYKTOMYH  0aajoo0  YblYbIPKaHAKTBIH
(Hippophae rhamnoides L.) GUTOMHIUKAIMSIIBIK TapaMeTpiiepu U3nUiAeHTeH; blchik-
KenayHn skocucTemMachiHbIH Oyiranyy JapaskacblH 0aaqooro MyMKYHIYK Oepyydy
HKOJIOTUSUIBIK 0allKOO TYTYMYHYH 3aMaHOarl MOJENW MIUTENIUIT YbIKKaH; MyHail 3ar
OPOAYKTYJIappl ~ MEHEH  OyjiraHraH  KbIpTHIUTApAbl  PEKYJbTUBALMIOOHYH
SKOJOTHSJIBIK JKaKTaH TYPYKTYy TEXHOJIOTMsUIaphl MINTEIUN YblKKaH; KyMrtep
KEeHMHUH OMMHMK TOOJIyy allMaKTapbIHBbIH MIApTTapblHAa MYyHall 3aT MpPOAYKTYJaphl
MEHEH OyJraHraH KbIPTHIITAPbl PEKYIbTUBALUMIOOHYH >KaHA TEXHOJOTHSHBIH
aKbIpKbl ATaObIHAA OWWHUK TOOJNYY OCYMIYKTOPAYH JKEPrHJIUKTYY TYPJIOPYH
KOJIJOHYYHYH OJIJIOPY HUILITEIUI YbIKKAH KaHa HETU3/IEIITEH.

Konnonyy Tapmarsl: 3K0JI0THs J)KaHa aiijlaHa-4eipeHy KOpProo

PE3IOME
nokTopckoii guccepranuu TorydaeBoii Hyp3ar JpmexkoBHbI Ha Temy: «BoaHble
U MOYBEHHbIE (PAKTOPHI YCTONYHUBOIO0 pa3BuTus cesepa Kpipreizcranay,
MPeICTABJIEHHON HA COMCKAHUE YYEHOM CTeNeH! JOKTOPAa OMOJIOTMYEeCKUX HAYK
no cneunajabHocTH 03.02.08 — 3x0710THS
KirwueBble ¢J10Ba: KpPUTEPUM IKOJOTMYECKOTO COCTOSHUS SKOCHUCTEM,
YCTOWYMBOE PA3BUTHE, OKOJOTUYECKUE WHAECKCHI, PEUUKIUHT MPOMBIILICHHBIX

O0TXOJIOB, OMOpeMearaIus.
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O0bexThl HcciaegoBanus: [louBbl 3arps3HeHHBIE  HE(TENPOIYKTAMH,
TSOKENBIMU MeTallJlaMu, SKocucTeMa o3epa Mccwik-Kymb, pyanuk Kymrop.

IIpeamer wuccaenoBanusi: BojaHble U MOYBEHHBIE PECYPChI, HCCIEAYEMbIX
IPUPOAHBIX U TEXHOTCHHBIX 00BEKTOB, OCHOBAHHBIX HA IKOJOTUYECKUX MHACKCAX U
WHMKATOPAX.

Heab wucciaenoBanus: Pa3paboTka KpuTepueB ¢ HUHTETPUPOBAHHOMN
METOJ0JIOTUM MOHUTOPUHIA U OLIEHKH COCTOSIHHSI TTIOYBEHHBIX M BOJHBIX IKOCHCTEM
B MPOMBINIUICHHBIX W YpOaHW3MPOBAHHBIX palioHax ceBepa KwIprei3cTaHa, a Takxke
TEXHOJIOTUYECKUX PEIICHUM MO PEUUPKYJIIAINU OTXOOB.

MeToabl uccae10BaHMsI: UHTETPAIbHBIE METO/bI OIEHKU COCTOSIHUS BOJIHBIX
U TIOYBEHHBIX PECYpPCOB, METOJMKU OMOpEMEeTUalliy 3arpsS3HEHHBIX MOYB, METOIbI
PELUPKYJIALMN OYUILEHHBIX TPYHTOB W METOJbl PALMOHAIBHOIO HCIIOIb30BAHUS
MPUPOJIHBIX PECYPCOB.

Hayynasi HOBH3HAa: T[IPOBEJCHA OLEHKAa SKOJOIMYECKOIO0  COCTOSHUS
ypOaHU3UPOBAHHBIX W  TEXHOTEHHBIX 30H, C  HCIOJIb30BAHHUEM HWHJEKCOB
koaghpuyuenm obocawenus (EF), unoexc ceoaxxymynayuu (Igeo), xosghpuyuenm
saepsaznenus (CF), cmenenv 3acpsasznenuss (Cd), umoexc nomeHyuanbHo2o
axonoeuueckoeo pucka (PER) u uwnoexc skonoeuuweckoeo pucka (RI) B mouax
[Ipuncceikynbs;  U3y4eHbl  (DUTOMHIUKAIIMOHHBIE  TApaMeTpbl  OOJEIUXH
KpymmHOBUIHON (Hippophae rhamnoides 1.), B KOHTEKCTE OIEHKH PEKpPEAMOHHOM
Harpy3ku Ha mnpuOpexHsle -sKocucTeMbl o3epa HWcecbik-Kynp; paspaborana
COBpPEMEHHAsi MOJIeNIb IKOJOTUYECKOr0 MOHHMTOPUHIA 3KOCUCTEeMbl o3epa Mcchik-
Kynbp mo3Bonsitomiasi oOIEHUMBATH CTENEHb 3arps3HEHUs o03epa; pa3padoTaHbI
SKOJIOTMYECKU YCTOMYMBBIE TEXHOJIOTUU peMeaualui HeTe3arps3HEeHHbIX TOYB; B
YCJIOBUSIX BBICOKOTOPHBIX Tepputopuii pyaHuka KymrTop, paspaboTanel u
000CHOBAHBI MOAXO0/bl K MPUMEHEHHIO MECTHBIX BHJIOB BHICOKOTOPHBIX PAacTEeHUH Ha
3aBEPILAOIICH CTaIuU PEMEeINALIMK U PEKYIbTUBALMU He(Te3arps3HEHHBIX MOYB.

Oo6sacTh NIPUMEHEHHUS: SKOJIOTHUS U 3alIUTa OKPYKaIOLEl CpeIbl.

SUMMARY
of the dissertation of Nurzat Ermekovna Totubaeva on the «Water and soil
factors of sustainable development of the north of Kyrgyzstan» for the degree
of Doctor of Biological Sciences on specialty 03.02.08 - ecology.

Keywords: criteria of ecological state of ecosystems, sustainable development,
ecological indices, industrial waste recycling, bioremediation.

Research objects: soils polluted with oil products, heavy metals, ecosystem of
Issyk-Kul Lake, Kumtor mine.
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The subject of the study: water and soil resources of the studied natural and
anthropogenic objects based on environmental indices and indicators.

Purpose: Development of criteria and integrated methodology for monitoring and
assessment of soil and water ecosystems in industrial and urbanized areas of northern
Kyrgyzstan, and technological solutions for waste recirculation.

Research methods: integral methods of assessing the state of water and soil
resources, methods of bioremediation of contaminated soils, methods of recycling of
treated soils and methods of rational use of natural resources.

Results and novelty: assessment of ecological state of urbanized and technogenic
zones was carried out, using indices of enrichment factor (EF), geoaccumulation
index (Igeo), pollution factor (CF), pollution degree (Cd), potential ecological risk
index (PER) and ecological risk index (RI) in soils of Issyk-Kul district;
phytoindication parameters of sea buckthorn (Hippophae rhamnoides L.) were
studied in the context of recreation assessment, in the context of assessing the
recreational load on the coastal ecosystems of Lake Issyk-Kul; developed a modern
model of ecological monitoring of the ecosystem of Lake Issyk-Kul allowing to
assess the degree of pollution of the lake; developed environmentally sustainable
technologies for remediation of oil-contaminated soils; in the conditions of high-
mountainous areas of the Kumtor mine, developed and substantiated approaches to
the use of native species of high-mountainous plants at the final stage of remediation
and reclamation of oil-contaminated soils.

Field of application: ecology and environmental protection
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