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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTH TeMbl HccieoBaHusl. COXpaHEHUE €CTECTBEHHBIX IKOCUCTEM
U TOJJICpKAHUE KAdyeCTBA OKPYKAIOMIEH Cpeabl COCTaBISIOT BaXXHYK YacTh
HallMOHAIbHOW O€30MACHOCTM M 3aKPEIUIEHbl B PANE KIIOYEBBIX CTPATEIrMUYECKUX
JIOKYMEHTOB CTpaHbl. ['ocygapcTBeHHas! MOIUTHKA B 00JACTH OXpaHbl OKpYKaroIen
Cpelbl U PalMOHAIBHOTO HMCIOJIb30BAHMS MPUPOJHBIX PECYPCOB OCHOBBIBAECTCS HA
MPUHLNINAX YCTOMYMBOIO Pa3BUTHS, BKIIFOUAsl pABHOE BHUMAHUE K SKOHOMHYECKUM,
COIIMATIbHBIM U DKOJIOTUYECKUM aCIIEKTaM.

bimarogapss CcBOMM  yHUKalbHBIM NPUPOJHBIM cuctemMaM KbIpreizckas
PecnyGnuka Bxoaut B ymucio 200 mpUOPUTETHBIX IKOJIOTUYECKUX PETHMOHOB MHUPA,
YTO CIIOCOOCTBYET PA3BUTHUIO 3KOJOTMYECKOIO TypH3Ma HApSALY C MHAYCTPUATbHBIM
nporpeccoM. OJTHaKO BbICOKas aHTPONOTE€HHAsl HAarpy3Ka Ha OKPYKAaIOILYIO Cpeay U
YS3BUMOCTh YHUKAJIBHBIX 3KOCHCTEM CO3JAIOT CEPBE3HBIE YIPO3bI HKOJIOIMYECKOU
Oe3omacHoctu crpaHbl. [lo ganHbiM  HanumoHanbHOW mporpamMmbsl — pa3BUTHS
Koipreizckoit PecnyOnmuku no 2026 roma (2021), ectecTBeHHBIE JiaHIIIAQTHI
IOJIBEPTalOTCsl  MHTEHCHUBHBIM  NPeoOpa3oBaHMsIM, BBICOKOTOpPHBIE  IacTOMILA
JErpagupyroT, OYBbI 3POIUPYIOTCS, YXYAIIAETCS KAYECTBO BOJHBIX PECYPCOB.

HecMoTpst Ha HanuMuMe MHOXXECTBA HAYYHBIX HMCCIIEIOBAHUMN, MOCBSIICHHBIX
3arpsI3HEHHUIO  PAa3jMYHBIX  MNPHUPOJHBIX KOMIOHEHTOB M HMX  BO3MOXHBIM
MOCJIEICTBUSIM, UMEETCS HEOOXOAUMOCTh B pa3pabOTKEe MHTETPUPOBAHHON OLEHKH
IKOJIOTMYECKUX KPUTEPHEB COCTOSHHS BOJHBIX M MOYBCHHBIX dKocucTeM [TapacoBa
H. I1., Kpyuuna E. b., 2004]. BaxHO AOMOJHHUTH CYIIECCTBYIOIIHE METO/bI OIICHKH,
OCHOBAaHHBIE Ha MapagurMe mpeneabHo nomyctuMbix koutentpamuil (ITJIK), a Takxke
HalTH UHPOPMATUBHBIE UHIUKATOPBI, OTPAKAIOIINE IKOJIOTHYECKOE COCTOSIHUE ITHX
HKOCUCTEM M pa3paboTaTh KOHUENTYaJbHbIE METOJbl YCTOWYMBOIO YIPABICHUS
npupoaHsiMu - pecypcamu. [lo omnpenemennto M. PoxkkoBa: «YenoeyecTBo
NEePEeKUBAET MEPEIOMHBI MOMEHT B MPOLECCE MEePexo/ia K YCTOMUMBOMY Pa3BUTHIO.
OpHuM U3 BaXXHBIX 3a/1a4 SIBJIIETCS ONPEAEIICHUE U OLIEHKAa JOCTUTHYTOIO Mporpecca
WIM perpecca, CTENEHH HMX Pa3BUTUS HAa NYyTH K YCTOWYMBOMY PA3BUTHIO IS
OCYLIECTBJIECHUS HAJIEKALIEr0 KOHTPOJIA 3a AOCTHKEHUSMHM WM YIPABICHUS 3TUM
nporeccom» [M. Poxkkos, 2015].

CnenoBaTenbHO,  pa3pabOTKa  OIEHOYHBIX  KPUTEPUEB U METOJHUK
WHTETPUPOBAHHBIX MOKa3aTejIeil COCTOSIHUS, MOYBEHHBIX U BOJHBIX HKOCHUCTEM B
paMKax KOHKPETHBIX OOBEKTOB M TEPPUTOPUATILHBIX T'PAHUI] CTAHOBUTCA HE TOJBKO
HEOOXONMMMOW, HO W aKTyaJbHOW 3ajaueild, TO3BOJIAIONICH Oojiee TOYHO W
BCECTOPOHHE OLICHMBATh COCTOSIHUE 3KOCHCTEM, BBISABJIATH YS3BUMBIE YYACTKH H
pa3palaTheiBaTh MEpbl MO MX BOCCTAHOBJIEHHIO M coxpaHeHuto. Co3gaHue TaKuX
KpUTEpHUEB TaKkKe Oy/IeT CIIOCOOCTBOBATH YIYUIICHUIO MOHUTOPUHTA KOJIOTUYECKON
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CUTyalldd, 4YTO, B CBOIO OuYepelb, IOMOXET B MPUHATHH OOOCHOBAHHBIX
VIOPABJICHUECKUX  penieHud U 00ecleuyeHWH YCTOMYMBOIO  MCIOJIb30BAHMS
MIPUPOJIHBIX PECYPCOB. YUHTHIBasi COBPEMEHHBIEC BBI3OBbI, TaKHE€ KaK H3MEHCHHE
KJIUMaTa W YCWJIEHHUE aHTPONOTEHHOM HAarpy3Ku, Ba)XXHO HHTEIPUPOBATH
MEXIUCIUIUTMHAPHBIE TOXO0bl U YUYUTHIBATH COIMATIbEHO-DKOHOMUYECKHE (PaKTOPHI
u1st 6osee 3PpPEKTUBHOTO YIIPABICHUS YKOCUCTEMaMHU.

Cea3b  TeMbl  JWcCepTAllUM € NPHOPUTETHBIMM  HAYYHBIMM
HANPABJIECHUSIMUA, KPYNHBIMM HAy4YHBIMH HNporpamMmMamMu (IpoeKTammu),
OCHOBHBIMM  HAYYHO-HCCJIEI0BATEJIbCKUMH  padoTaMu,  NPOBOAUMBIMH
o0pa3oBaTeJIbHBIMM W HAayYYHBIMH Y4YpeKACHUsIMM. TeMa JuccepTalnuu
COOTBETCTBYET  IEPEYHIO  KPUTHYECKMX  TEXHOJIOTMM 1O  NPHUOPUTETHBIM
HampaBieHusIM pa3BuTus Hayku B Keipreisckoil PecnyOnuke (IloctanoBienue
npaButTenbcTBa Keipreizckoit PecnyOnuku Ne 511 ot 13.08.2003 r.). Pabota
BBIIIOJIHEHA B paMKax BBIIOJHEHHUS 3aJad HAlUMOHAJIBHOW CTpaTeru IO
YCTOMYMBOMY pa3BUTHIO, M ocyuiectBieHus Iloectku nua OOH B oGnactu
ycToitunBoro pasutuss Ha mnepuon a0 2030 roma; HanumonaneHOM cTpareruu
pazButusi Koipreisckoit Pecnybnmuku nHa 2018-2040 roawmt (Yka3 Ilpesunmenra
Koipreizckoit Peciy6nmku Ne 221 ot 31.10.2018 r); HanuoHnanbHOW MporpamMMbl
pa3Butus Keipreizckoit Pecniyonuku 10 2026 roga (IToctaHoBiieHUE MpaBUTENIbCTBA
Koipreizckoit Pecniyonuku Ne 435 ot 12.10.2021r), Hupexuun buocdepHoi
teppuropun  «blcbik-Kenby, a Takke B paMKax BBINOJHEHUS MUHU NPOEeKTOB 3A0
«Kymrop» I'ong Kommanw.

Heas wuccaenoBanmsi. Pa3zpaboTka KpUTEpUeB U  HUHTETPUPOBAHHOMN
METOJOJIOTUM JUIsl OLIEHKM SKOJOTMYECKOTO COCTOSIHUSI IIOYBEHHBIX W BOJHBIX
HKOCUCTEM B MPOMBIIUICHHBIX U YPOAHU3WPOBAaHHBIX paiioHax ceBepa Kuipreizcrana,
a TaKKe DSKOJOTMYECKH YCTOMYMBBIX TEXHOJOTMM pemenuanuu U mepepaboTKu
OTXO/JIOB.

3axayu uccJie10BaHUA:

1. PazpaboraTh HAyYHO-TIPAKTUYECKUE OCHOBBI MIPUMEHEHUS
MHOTOKPUTEPUAIBHBIX 3KOJOTMYECKUX MHJEKCOB JUIsI KOMIUIEKCHOW OLIEHKH
MOYBEHHBIX 3KOCUCTEM, MOABEPKEHHBIX 3arpsA3HEHUI0 U AKKYMYJSIIUU TSAKEITBIMU
METaJIJIAMHU.

2. W3yunth W momoOpaTh WHAMKATOPHBIC BHUIBI ISl OIEHKU PEKPEAIMOHHOU
Harpy3ku Ha npuOpexxHble skocucteMbl o3epa Mcebik-Kyib.

3. Ouenuth 3KOJOrMYeckoe coctosHue o3epa HMccwik-Kynb, ¢ npuMeHenunem
HKOJIOTUYECKUX UHJIEKCOB U KPUTEPHUEB.

4. W3yuuth M OOOCHOBaTb KPHUTEPUU OIPEACTCHHUS IHUPUHBI TPUOPEKHOM
OydepHOoii 30HBI BOAHBIX KOCUCTEM Ha Ipumepe o3zepa Mccbik-Kyb.



5. Pa3paborarb MHTErpupOBaHHBIE IIOKA3aTENW JJI OLIEHKM aHTPONOrE€HHOM
TpaHchOopMaIK MPUPOIHBIX SKOCUCTEM U CTENIEHU UX DKOJIOTMYECKOU HArpy3KH.

6. Paspabotatb  COBpEMEHHBIE  MOJIEJIM  JKOJOTHYECKOTO  MOHUTOPHHIA
OPUPOAHBIX JKOCUCTEM i1 A((PEKTUBHOTO YMPABICHUS PUCKAMHU 3arpsS3HEHUs
BOJIHBIX U IIOYBEHHBIX PECYPCOB.

/. Pa3paboTaTh SKOJOTMYECKH YCTOMUYMBBIE TEXHOJOTMU pPEMEANAIMU TI0YB
IPOMBIIUIEHHBIX O0BEKTOB.

Hay4Hasi HOBHU3HA IOJIy4YeHHBIX pe3y/JbTAaTOB. BriepBbie npoBeneHa OLEeHKa
HKOJIOTHYECKOTO COCTOSIHUS YpOaHU3UPOBAHHBIX M TEXHOTEHHBIX 30H (Ha MpHUMEpE
nouB [Ipumcceikynbs, Ak-TIO3CKOrO pyJHHKA), C UCIOJb30BAHUEM HHJIEKCOB
Kod(duieHTa HACBIIMICHMS, TE€OAKKyMYJaluH, KodhdUIMEeHTa 3arpsi3HEHHUs,
CTEIICHH 3arpsA3HEHHUs], 3arpsS3HAIOIIEH HAarpy3KH, NOTEHIHUAIBHOIO JKOJIOTMYECKOTO
pHCKa U KOMIUIEKCHOTO PUCKa ¢ Ucnosib3oBaHueMm noaxona TPUA/J[ m coctaBiieHsbl
KapThl MPOCTPAHCTBEHHOTO PACHPENECIEHUs TSOKENBIX METALUIOB B ITOYBAX
[IpuncchIKybs.

N3yuyenbl GUTOMHAMKAIIMOHHBIE TMapaMeTpbl OOJENUXH KPYIIMHOBUIHON
(Hippophae rhamnoides L.), ocHoBanHbie Ha MOP(OJOTHYESCKUX H3MEHCHHSX, Ha
poCTe M Pa3BUTUU PACTEHHUs, B KOHTEKCTE OLIEHKM PEKPEALlMOHHOW HArpy3Ku Ha
npuOpexHbIie 3KocucTeMbl o3epa Mceblk-Kyib.

[IpoBenena oreHka Tpoduueckoro coctosiHus BoJbl o3epa HMccwik-Kyib,
OnpejiesieHa CTeneHb TpaHchopMmaluu €€ MNpUOpeKHbIX Oy(depHbIX 30H U
OOyCIJIOBJIEHHBIE C HUMH 3KOJIOTUYECKHE PUCKH.

Bnepsbie ompenesieHa CTENEHb 3KOJIOTMYECKOW HAIPSHKEHHOCTH M OLICHEHA
ySI3BUMOCTh NPUOpEXHBIX 3KocucteM o3epa Mcebik-Kynb, ¢ ucnonb3zoBaHueM
UHTETPUPOBAHHOTO MHJEKCA YA3BUMOCTH MPUOPEKHBIX 30H U CO3/IaHbl UX OLIEHOYHO-
IIPOTHO3HBIE KapTorpaduyecKkue MOJEIH.

Pa3pabotana coBpeMeHHass HHU(PPOBas MOJEIb CHUCTEMbI 3KOJOTHYECKOTO
MOHHUTOPHUHIa 3KOocucTeMbl o3epa HMcchik-Kynp mo3BossAronias OLCHUBATH CTENEHB
3arpsi3HEHMs, CBOEBPEMEHHO BBIABIATH YIpO3bl U pa3padaTbiBaTh CTPATErHU IO
IIPEAOTBPALICHUI0O M MUHHMM3AaLMM HETaTHBHOIO BO3JCHCTBUSA HAa OKPYXKAIOIILYIO
cpeny.

BrniepBeie B yCIOBHSIX BBICOKOTOPHBIX TeppuUTOpui pyaHuka Kymrop,
pa3palboTaHbI DKOJIOTUYECKHU YCTONYUBBIE TEXHOJIOTUU peMennanuu
He(dTe3arps3HEHHBIX MOYB, MO3BOJIAIONIME HE TONBKO 3(P(GEKTUBHO OYUIIATH MOYBHI,
HO M COKpauaTh 00bEM OTXOAOB, COpachIBa€MbIX Ha IMOJMIOHBI, pellas BOMPOCHI
YCTOMYMBOIO UCIOJIB30BAHUS U COXPAHEHHUS TIOUBEHHBIX PECYPCOB.

Pa3pabotansl u 000OCHOBaHBI TOAXOAbl K NPUMEHEHUIO MECTHBIX BHUOB
BBICOKOTOPHBIX pacTeHHi, OO0JafalomuX MOTEHIHUAIOM i (UTOpeMearalnu

HerTeSan?IBHeHHBIX II04YB Ha 3aBepmanmeI71 craaun peMcanali U peKyJIbTUBAIIUUA.
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JIOCTOBEpHOCTh M  HOBU3HAa HAy4YHbIX PpE3YyJbTaTOB IOATBEPKAACTCA
TEOPETUUECKUMH U SKCIIEPUMEHTAIBHBIMU UCCIICAOBAHUSIMU.

IIpakTHyeckass 3HAYMMOCTH MOJYYEHHBIX pe3yiabTaToB. Pa3paborana
CUCTEMa MHTETPUPOBAHHBIX T[OKa3aTejell KayecTBa BOJHBIX M  IMOYBEHHBIX
HKOCHCTEM, TIO3BOJISIONIAs TOCYIApCTBEHHBIM M MYHHUIUMAIBHBIM  CIYXKAIIUM,
NPUHUMAIOIIUM PEUICHHs], aHAIU3UPOBATh PE3YNbTAThl JCSATEIHHOCTH B 00JacTH
OXPaHbI OKPYXKaOIIEH Cpelbl. DTU Pe3yJbTaThl JOCTUTAIOTCS MYTEM OMNpPEICIICHHUS
KITIOYEBBIX MHAUKATOPOB YCTOWYHBOTO Pa3BUTHSI.

[IpeasioxkeHbl paoOHAIU3aTOPCKUE MPEUIOKEHUS 110 ONTUMHU3ALUNA CUCTEMbI
HKOJIOTHYECKOTO MOHUTOpUHra o3epa Mccbik-Kynb, mnyTeM JOMOJTHEHUs €ero
napamMeTpoM  «xjopodpmiia-a» W HHACKca Tpoduueckoro ypoHs  (TLI)
(cBHIETENBCTBO Ha pammoHamM3atopckoe mnpemioxkenune Ne 991). C  yyerom
TpeOyeMbIX H3MEHEHHMd B TOCYJAapCTBEHHYIO OKOJOTHYECKYI0 IpOrpaMMmy
MOHUTOpUHTa  Obula  pa3paboTaHa ¥  BHEApPEHA  Hay4dHas  pa3paboTka
«MHpopMallMOHHAsA CUCTEMa SKOJOTMYECKOrO0 MOHUTOpHHra o3zepa Hcchik-Kynb»
(aBTOpCKOE CBHJIETEILCTBO Ha mporpammy st 9BM No 969; aktsl BHeIpeHUs OT
13.08.2024 1; 20.08.2024 r.) u cmoco0 ompeAclieHUs MIUPHHBI MPHOPEIKHOM
OydepHoit 30HbI 03epa HMccbik-Kynb (CBHIECTENBCTBO Ha PAMOHAIN3ATOPCKOE
npepioxerue Ne 990).

[IpennoxeHbl METOABI PEKYIbTUBALINN He(Te3arpsI3HEHHOTO TPYHTA MOJIUTOHA
onacHbix 0TX00B 3A0 «Kymrop» I'ong Komnann. PekomeHn0BaHO MCIIONB30BATH
OUYMILECHHBIM TPYHT IMpPHU TOCIOMHOM 3achllIK€ B Ka4eCTBE W30JUPYIOIIETO H
PEKYJIBTUBAIMOHHOTO CJIOSI TIOJMIOHA PYAHHKA (AKT BBIMOJIHEHHBIX padoT oT
24.12.2019 r., C-6123 ot 13.11.2018). I[lonmy4yeHHblE NaHHBIE AHATUTHYECKUX U
HKCIIEPUMEHTAIbHBIX UCCIEOBaHUM, a TaK)Ke pa3padOTaHHbIE HAyYHbIC MaTepUaIbl
U PYKOBOJCTBA BKJIIOUEHBI B JICKIIMOHHBIE KYpChl M METOJMYECKHE YKa3aHUs K
7a00paTOPHBIM U MPAKTUUYECKUM paboTaM JJisg CTYJIEHTOB BY30B, OOYUYarOIIUXCS IO
CHEIMATEHOCTU « DKOJIOTHUECKAs HHKCHEPHUSD).

OcCHOBHBIE MO0JI0KEHHS TUCCEPTAIMH, BLIHOCUMbIE HA 3aIIUTY:

1. WHaTerpanbpHbIe OKA3aTEIU KAa4eCTBA MOYB B IPOMBITINICHHBIX U TEXHOTEHHBIX
30HaX, pa3pa0OTaHHbIE C  HUCHOJb30BAaHUEM  KOMIUIEKCHBIX  HHJEKCOB,
kodddummentos u moaxoma TPUAJI, mosBonser auddepeHmpoBaTh YPOBHH
nerpaganui U QopMynIupoBaTh HAyYHO OOOCHOBAaHHBIE PEKOMEHIAIUU TI0
peadbunuTay JerpagupOBaHHBIX TEPPUTOPHUH;

2. duToMHIMKAIIMOHHBIC MMapaMeTphbl 00Jenuxu KpymuHoBuaHOW (Hippophae
rhamnoides L.) mist oleHKH peKpeanioHHON HArpy3KU Ha MPUOPEKHBIC IKOCUCTEMBI
o3epa Mccwik-Kynb. [IporieHTHOE copepkaHne MYKCKUX U KEHCKUX O0COOEH, JJIMHA
TJI0JTOHOKKH, JINCTOBBIC TUIACTUHKU MOTYT CIY)KHTh OTIEPATHBHBIMH TTOKa3aTEIISIMH

CTCIICHN HAIrpy>KacMOCTHU HpI/I6pe)KHBIX 3KOCHUCTEM,
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3. OreHka 3KOJIOrMYECKOro cocTosHusa o3epa Hccbik-Kynp mo ypoBHIO ero
TPOPHUUECKOTO  COCTOSIHHMS, KIIIOUEBBIM  MHAMKATOPOM  KOTOPOTO  SIBIISAETCS
KOHIIEHTpaIusl XJopoduiia-a, MO3BOJSIET OOBEKTUBHO JIMarHOCTHPOBATH CTEIEHb
Tpoduu BojoeMa, o0ecreynBast IOCTOBEPHYIO OIIEHKY KaueCcTBa BOJIHOM CpE/IbI.

4. CreneHb BIUSHUS TPEOOPa30BaHMsI MPUOPEKHBIX OyPEPHBIX 30H B
ypOaHU3MPOBAHHBIE TEPPUTOPUU HA yBEIWYCHHE TPO(UUECKOTO COCTOSHHUS 03€epa
Ucceik-Kyns. Ilpu 14.46% npeoOpazoBaHus NPUOPEKHBIX TEPPUTOPUN Ha
pacctostaum 100 M 1 Ha 35.61% Ha paccrosauu 500 m cpequuii TLI cocraBmn 3.14,

5. HuTerpupoBaHHbIE MHJIEKChl KadyecTBa M YSI3BUMOCTH 3KOCHCTEMBI 03€pa
Uccrik-Kynb, u pazpaboTaHHbIe OLIEHOYHO-TIPOTHO3HBIE KapTOrpapuiyecKue MOJEIH.
Humeepanvuwiii unoexc yazeumocmu (1CVI1) mosBosser ydecTb MPOCTPAHCTBEHHYIO
B3aMMOCBSI3b ~ MEXKIY MapaMeTpaMHd  COLMAIbHO-DKOHOMHYECKOTO  Pa3BUTHS
tepputopuu (SVI1) u skonornueckum noteHuanom (CVI).

6. CoBpemeHHas muQpoBas MOAEIb CHCTEMBI AIKOJOTHUYECKOTO MOHHTOPHHTA
skocucteMbl  o3epa  HMccwik-Kynb,  uHTerpupyromas  Ouodusnueckue
TUAPOXUMHAYECKUE TTapaMEeTPhl, MO3BOJISIONIAS. OCYHIECTBIATh KOMIIEKCHYIO OLICHKY
HKOJIOTUYECKOTO COCTOSIHHSA BOjJOeMa oOecreunBasi BBICOKYI0 HH(POPMATHUBHOCTb,
aBTOMATHU3alMI0 MPOLECCOB aHaIM3a M IPOTHO3UPOBAHUA, 4 TAKXKE MOIJIECPKKY
NPUHATHS pelIeHUM B cdepe SKOJOTHMUECKOTO YMPABICHUS U OXpaHbl BOJHBIX
HKOCHUCTEM;

7. TexHONOTWYECKHE PpEIICHUS] [IJIi CHUXKEHUSI YPOBHS 3arpsi3HEHUS U
peuUKIMHra He(pTe3arpsA3HeHHbIX TPYHTOB. MeToga OHOCTUMYIMpPOBAHUS B
YCIOBUSIX  XOJOJHBIX KJIMMATHUYECKUX 30H U  BBICOKOTOpPbSl OOecreyrmBaeT
ouopemeaunanuio HeprenpoaykToB Ha 62,78%.

JinuHplii  BkJIaa  couckarteasi. Jluccepramus — mpeacTaBiseTr  coOoi
OPUTHHAIBHYIO HAYYHYIO paboTy, KOTOpas 0000IIaeT pe3yabTaThl TEOPETHUECKUX U
HKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUM, B KOTOPBIX aBTOP MIPUHUMAT
HEIMOCPEJICTBEHHOE y4acTHe, B KayeCTBE HCIOIHUTEN. ABTOp HMIrpan KIIOYEBYIO
poiib B BBIOOpE HalpaBlEHUs HCCIENOBaHUsA, (DOpPMYyJIMpPOBAHUM  3a/ayH,
MOJICJIMPOBAHUHN H3Yy4aeMbIX MPOIIECCOB M OCYIIECTBISI HAyyHOE OOOCHOBAaHUE U
WHTEPIIPETALUIO MOJYYEHHBIX Pe3yibTaTOB. BKiaa aBTopa SIBISETCS pPEIIAIOIINM U
BKJIFOYACT AaKTUBHOE YYacTHE Ha BCEX OJTamax MCCIEeNOBaHUs, OOCYXKICHUS
pE3YyIbTATOB, OJTOTOBKE HAYYHBIX CTATE U JOKIA/I0B.

AnpobGanusi pe3yJbTAaTOB aWccepTanuu. MaTepuanbl JuUccepTalMOHHON
paboThl JIOJOXKEHBI M OO0CYXKIeHbl Ha: MexXIyHapoAHOW Hay4YHO-NPAKTUYECKON
koHpepeHuu «CoxpaHenue »skocucteMm lleHTpanbHOM A3MM W yCTOMYMBOE
pa3BUTHE: IPHUHIIMIIBI, BBI30OBHI, MEPCIEKTUBBIY, I'. bumkek, 19-20 cenTsaops 2024
roga (bumkek, 2024); 6th International Black Sea Modern Scientific Research

Congress, Trabzon, Turkiye, 23-25 August, 2004. (TpaG3on, 2024);
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Il MmexxnyHapogHOM HaydHO-TIpaKTUYECKOi KoHpepeHnn «CoBpeMeHHbIe TPOOIEMBI
OouopazHooOpasus, skoyioruu u omodesonacHoctu buocdepnoit Tepputopun «bIchik-
Kénpy», 1. bumkek, 16-17 centsops 2021 roga (bumkek, 2021); X MexayHapoIHON
HAyYHO-TIPaKTU4YECKON KOH(pEpEeHIINN «DKOJIOTHsI peYHbIX OacceiHOBY, I. Biaaaumup,
21-22 centsa6ps, 2021 roga (Bmagumup, 2021); mexayHapogHOW KOHGEpEeHIHNU
«IKOJIOTUYECKU MOHUTOPHUHI: METOJbl W MOAXOABDY M XX MEXKIyHapOIHOM
cumno3uyme «CIoKHbIE CHCTEMBI B AKCTPEMAIbHBIX YCIOBHIX», I'. KpacHospck, 20-
24 cents0ps, 2021 rona (Kpacnosipck, 2021).

IlotHOTa OTpaxkeHHs Pe3yJIbTATOB AUCCepPTAlUM B NyOaukanusax. [1lo teme
nvccepranuu omyoiaukoBanbl 30 Hay4dHBIX pabOT, W3 HUX 12 HaydyHBIX CcTaTed B
KypHajnax HHACKcHpyeMblx B Oase manHbix Web of Science m SCOPUS, 10 B
NEPUOANYECKUX HAYIHBIX M3TaHUSX, YTBEPKICHHBIX HarmonanpHON aTecTalnoHHON
xomuccuen nipu llpesmaente Keipreisckoit PecryOmuku, 7 craTteil — B M3AaHUSX
MHIEKcUupyembix B cucrteme PUHII, 1 aBTOpCKOE CBHUACTEIBCTBO, 2
paIMoOHATM3aTOPCKUX MPEATOKEHUSI.

Crpykrypa u 00bem auccepraumu. /luccepranuonsas paboTa U3JI0KEHA Ha
217 cTpaHuIaX KOMIBIOTEPHOIO TEKCTa, COCTOMT M3 BBEJAEHUs, 0030pa JIUTEpaTyphl,
IJIaBbl METOJIOJIOTMH U METOJOB UCCIIEOBaHMSI, 3 IJ1aB COOCTBEHHBIX MCCIIECIOBAHUN
UuX O00O03HAYEHUH, 3aKIIOYEHHUS, MPAKTUYECKUX PEKOMEHAAIUi, / MPUIOKEHUH.
KonmnuecTBo MCHOMB30BaHHBIX OMOMMOTpadUUecKUX HCTOYHUKOB cOCTaBisieT 467
HauMeHOBaHui, B ToM yucie 104 Ha pycckom m 363 aHTmuiickom s3bikax. PaboTta
WLTIOCTpUpoBaHa 38 Tabnuiamu, 79 pucyHKaMu.

OCHOBHOE COIEPX XAHUE IUCCEPTALIU

Bo BBemeHumm o00OCHOBaHa aKTyaJbHOCTh BBIOPAHHOTO HAIpaBJICHUS
WCCJIEIOBAHUSI, OTPEACIICHbI 11eJb M 3aJayl JAMCCEPTAMOHHON paldOoThl, a TaKKe
MIPOJIEMOHCTPUPOBAHBI HaAyYHAs HOBU3HA U MPAKTUYECKAsl 3HAYMMOCTD ITOTYYEHHBIX
pe3ynbratoB. DOpMyIHUPYIOTCS OCHOBHBIC TOJIOKCHHS, BEBIHOCUMBIC Ha 3alUTy, U
MPUBOJSITCS CBEACHUS 00 anmpoOaruy 1 myOIuKaiusiX pe3yabTaTOB UCCICTOBAHUN.

I''TABA 1. «OB3OP JIMTEPATYPbBI» nocsdieH aHanu3y JuTepaTypHBIX
JAaHHBIX COBPEMEHHOTO YKOJIOTHYECKOTO COCTOSIHUS BOJHBIX M TIOYBEHHBIX (DaKTOPOB
ycToiunBoro pa3BuTusi KeIprei3cTaHa u B IeIOM B Mupe. B Hacrosimee Bpems
BEIYyIME YMbl MUPA U MEKIyHAPOIHBIC OPTAaHU3AIMHA aKTUBHO UIIYT CTPATETHH IJIs
MIPEOAOICHHSI IKOJIOTUYECKOTO KPU3KCa, KOTOPBIA MPUBOANT K U3MEHEHUIO KIIUMaTa,
JIeTpajlallid BOJHBIX M 3€MENIbHbIX PECypCOB, OMYCTHIHUBAaHHUIO, COKPAILEHUIO
OnopasHo0Opazus M JPYrUM Cephe3HbIM MpobiaemamM. MHOXKECTBO MpeAsIOKEHHbIX
KpUTEpUEB, CTpaTeruii M MOJXOJOB, PAaCCMOTPEHHBIE B JITAHHOM JIMTEPATYypHOM
0030pe, TOKHBI OBITH aJanNTHPOBaHBl K KOHKPETHBIM YCJOBHSIM, UTO TpeOyeT
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IIOHUCKAa peHleHHI;'I, COOTBCTCTBYIOIIHMX JIOKAJIBHBIM 3KOJIOTUYCCKUM, COLHAJIbHBIM,
SKOHOMHYECKHM OCOOEHHOCTSIM U pasiInInsaM.

T'JIABA 2. <METOJ0JIOTUSI U METOJbI UCCJIEJTOBAHUI»

PaboTa cocTOMT U3 TEOPETUYECKON U MPAKTUYECKON YacTeu.

O0bexkT wuccaegoBanusa. [louBbl  3arps3HEHHbIE  HEPTENPOAYKTAMH,
TSDKEJIBIMUA METaJlJIaMu, 3kocucTema o3epa Uccbik-Kyns, pyanuk Kymrop.

IIpeamer wuccienoBanus. BoaHble W TOYBEHHBIE PECYPCHI, HCCIEAYEMBIX
MPUPOIHBIX U TEXHOTCHHBIX 00BEKTOB, OCHOBAHHBIX HA SKOJOTMYECKUX MHACKCAX U
WHUKAaTOpaXx.

MeTtoabl ucciaenoBanms. MHTErpasbHbie METOABI OTICHKHA COCTOSIHUSI BOJTHBIX
¥ TIOYBEHHBIX PECYPCOB, METOJUKH OHMOpEMEIUaIly 3arpsS3HEHHBIX IMOYB, METOIBI
PEIUPKYJIAIAN OYHIIEHHBIX TPYHTOB U METOJbI PAIIMOHAIHLHOTO HCIIOIh30BAHUS
MPUPOIHBIX PECYPCOB.

C 1enbio OIEHKU COCTOSIHUS YPOAHU3UPOBAHHBIX PKOCHCTEM Ha 3arps3HEHUE
TSOKEJIBIMH METaUlaMH, ObLIM anpoOUpOBaHbI METOABl COOTHOIICHMS Pa3TUYHBIX
HKOJIOTHYECKUX HHJAEKCOB, Ha mnpumepe Wcchik-Kynbckoit o0mactu, KOTOpoe
OLICHUBAIM C TOMONIbIO  KoogpPuyuenma  obocawenus (EF), unoexca
eeoaxkymynsayuu (1geo), koagppuyuenma zaepsiznenuss (CF), cmenenu 3aepsiznenust
(Cd), wumoexca nomenyuanvnoco skonoeuueckoeo pucka (PER) u wunoexca
akonoeuuecxkoeo pucka (Rl) u xomniexcnoco pucka c¢ ucnoavzoéanuem nooxooa
TPUAJ]. beinu npoaHaIu3upOBaHbl MOYBBI ypOAHU3UPOBAHHBIX dKOcHUCTEM K cCChIK-
Kynbckoit obmactr. O6pa3upl MOYBbI OBLIM MCCIIEIOBAHBI HA COMEPKAHUE TIKEIBIX
MetayioB (cBuHen, Pb; mmHK, Zn; xene3o, Fe; menp, Cu; kagmuii, Cd) c
WCITOJIb30BAaHMEM METOZa aTOMHOM SMHUCCHOHHOM CIIEKTPOCKONUU C HWHAYKTHBHO
cesi3anHoM m1a3moit (ICP-OES), B MexayHapomHOW aKKpeIUTOBAaHHOHN J1TabopaTopuu
«Alex Stewart Assay and Environmental Laboratories.

OneHka  DKOJOTMYECKOTO  cocTosHuUs  ImouB  metomom  TPUAJl, ¢
UCIIOJIb30BaHUEM WHJICKCOB pucka (RI): XUMHYECKHUHA (ChemRil),
skotokcukonornueckui  (EtoxRI), »skomorumueckuit (EcoRI). buorectupoBanue
MIPOBOAMIIA B YCJIOBUSIX KPATKOCPOYHBIX SKCIIEPUMEHTOB C HCIOJIH30BAaHUEM TECT-
00BEKTOB, C MCMOJIb30BaHUEM (UTOMIIAHIIETOB MOIU(PUIIMPOBAHHBIX J1adopaTopuen
sKoTOKCcUKOJIoruu 1mouB MI'Y um. M. JloMoHOocoBa. bHMOMHIMKAIIMOHHBIM aHaJu3
ypOaHO3eMOB 3aKJIIOYaJICS B MCCICIOBAHUU JKOJOTHYCCKHX IapaMEeTPOB TpeX
OCHOBHBIX TPYII IMOYBOOOUTAIONIUX MHUKPOOPTAaHU3MOB: — MHKPOMHIIETHOTO,
OaKTEepHAIBHOTO W AKTUHOMUIIETHOTO KOMIUIEKCA IIOYB: CTaHJAPTHBIM METOAOM
1oceBa MOYBEHHOW cycrieH3un Ha cpeny Yamneka, MITA u KAA; cuHsKkomorndeckuii
aHaJIM3 TPOBOAMIIMA 1O OOIIEeH YncIeHHOCTH KojoHueoOpasywommx eauaul] (KOE),



YUCTy  BUJOB, JIOJ€  YCTOMYMBBIX K  HEONArompusiTHeIM  ¢aKkTopam
TEMHOMUTMEHTUPOBAHHBIX BUJIOB IPUOOB.

OnpeneneHre XHMHUYECKOTO COCTOSIHUS BOAOEMAa M THUIPOIKOJIOTUYECKOM
OLICHKU TPOBOAWIOCH C MCIOJIB30BAHUEM YETHIPEX KIIOYEBBIX MapamMeTpoB: oOIiee
xommgecTBO azota (TN), xmopodumi-a (Chl-a), odmee komuuectBo dochopa (TP) u
npo3payHocTh BoAbl (SD). IIpo3padyHOCTh BOJBI OLICHMBAIACh C HKCIOJb30BAHUEM
JTUCKa Cekku. Conepxanue XJIopoduiia-a (Chl-a) OTIPEICIISITH
CHEKTPO(HOTOMETPUUECKUM  METOJOM IOCJe JKCTpakiuu  anetoHoM  (90%).
N3MepeHne ONTHUYECKOW IJIOTHOCTH MPOBOAWIIM TPH JJIMHE BOJHBI 664—665 HM,
COOTBETCTBYIOIIEH MaKCUMyMy TOTJiomeHust xjopoduiia-a. Cratuctuyeckas
o0paboTKa JaHHBIX MPOBOJUIACH OOIICTIPUHATHIMU METOJIaMU  BapUAIMOHHOU
CTaTUCTHKU HAa OCHOBE aHaJIN3a a0CONIOTHBIX U OTHOCUTEIbHBIX BEJIUYHH.
PaccuntaHHbIf B JTaHHOM HCCIIEAOBAHNH MTOX0]] K UHCKCY YS3BUMOCTH MOOEPEKDS,
Ha3bIBACMbIl MHTETPUPOBAHHBIM HHICKCOM ys3BUMOCTH moOepexbs (ICVI), 0w

BBIPAKEH CIEAYIOIIUM ypaBHEHUEM (3):
_axSVI+ B xCVI 1

Icvi = " ,a=ﬁ=§ (3)

B paMKax HCCIICAOBAHUA OBLIH MMPpOaHAIIU3UPOBAHBI PA3JIMYHBIC CTPATCTUHU

onopemeauanuu, BKJIIOYAS OMOCTUMYIISITHUIO, OMoayrMeHTaIuIo u
KOMOMHUPOBaHHBIN MOAXO0 (OMOCTUMYJISAIINS COBMECTHO C OMOayrMeHTaIue ).

B rnasax 3 - 5 npeacraB/ieHbl pe3yJbTaThl COOCTBEHHBIX MCC/IEI0BAHUI U
UX 00CY:KIeHHUS

I''TABA 3. «Kpurepuum OIEHKH COCTOSIHMSI TIOYBEHHBIX pPecypcoB
OCHOBAHHbIC HA MCIOJb30BAHNH MHTEIrPHUPOBAHHBIX JKOJOTMYECKUX MHICKCOB
¥ MHIMKATOPOB) MOCBSIIEHA PACCMOTPEHUIO aKTyaJIbHBIX 3KOJOTHMUECKUX MpoOsieM
NOYBEHHBIX 3KOocUcTeM KrbIprei3ckoii PecnyOnuku, a Takke NPUBEIECHBI HAYYHO
000CHOBaHHBIE APTYMEHTHI B MOJb3Y MEPEX0Aa OT TPAAUIMOHHBIX METOJIOB OIIEHKU
npenenbHo  gomyctuMbix  koHmeHTpauuii  (ITJJK) x Oomee  KOMIUIEKCHBIM,
UHTETPUPOBAHHBIM U MEKIUCILMILUTMHAPHBIM MOIX0/1aM, MO3BOJISIOUIUM 00Jiee TOYHO
ONPENEIIUTh JKOJIOTUYECKOE COCTOSHHME IIOYBEHHBIX JKOCHUCTEM M YCTaHOBUTH
COOTBETCTBYIOILIHE DKOJIOTHYECKHUE KPUTEPUH. ['maBa JOTIOTHEHA
HKCIIEPUMEHTAJIbHBIMU  JAaHHBIMHM,  TOJATBEPXKIAIOUIUMU  HEOOXOJUMOCTh U
1EJeCO00Pa3HOCTh UCIOJIb30BAHUSL SKOJOTMUECKUX HHAEKCOB U MHAMKATOPOB JIs
WHTETPUPOBAHHON OILICHKM COCTOSIHUSL KakK NPHUPOAHBIX, TaK M TEXHOTEHHBIX
HKOCUCTEM. DTO HEOOXOAUMO JUIsl pa3paboTKu 3((PEKTUBHBIX MEp MO UX 3aLIUTE U
BOCCTAHOBJICHUIO, BKJIFOYasl MOYBEHHBIE 3KOCHUCTEMBI, KaK TEXHOTE€HHOIO, TaK W
€CTECTBEHHOTO ITPOUCXOKICHHUS.
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3.1 Jkosornyeckoe COCTOSIHME IMOYBEHHbIX pecypcoB Kbipreizcrana u
CHCTeMbI OLEHUBAHMS MX IKOJOTHYECKOro cocTosiHus. OIHUM U3 MPUOPUTETOB
CTpaHbl sBIsieTCS oOecleueHrue YCTOMYMBOIO pAa3BUTHUA CTpaHbl, B KOTOpPOH
AKOJIOrHYecKass 0e30MacHOCTh, KaK COCTaBHAs 4YacTh HAIMOHAJIBHOM Oe30macHOCTU
CTpaHbl, BBICTYHaeT OCHOBOW COXpaHEHHUsI MPUPOJHBIX CHUCTEM U MOJJIEpKaHUs
COOTBETCTBYIOILIETO KayecTBa OKpyKawomiel cpenpl. OAHAKO CTpaHa HMEET pPsi
CYIIECTBEHHBIX OSKOJOTHYECKHX MpoOJeM, COrjlacHO JaHHbIM HammoHanbHOTO
1eHTpa mo O6opbOe ¢ omycThiHMBaHWeM w3 10,6 MIIH. Ta CEIBCKOXO3SIMCTBEHHBIX
3emenb  Oosiee  88%  OKazamuCh  JErpaJupOBaHHBIMM U TOJBEPKCHHBIMU
OIYCTHIHUBAHWIO, IUIOIIAJMA IOBTOPHOIO 3aCOJICHHUS TOYB YBEJIMYUIUCH U
cocTaBISIIOT 75% BceX MaxoTHBIX 3eMelb, 0olee 50% macTOui KiaccupuuupyroTcs
KaK CpeJlHe U CUJIbHO JerpaJupoBaHHbIC. VICTOUHMKAaMU 3arpsi3HEHUS U YXYIIICHUS
HKOJIOTMYECKOTO  COCTOSIHUS ~ TOYBEHHBIX  DKOCHUCTEM  CTpPaHbl  SBJISIIOTCS:
MPOMBIILJIEHHOCTh, CEJIbCKOE XO3SUCTBO U TMOJUTOHBI OTXOJOB IPOU3BOJICTB H
YEJI0BEYECKOU EATEIBHOCTH.

3.2 JKCNepUMEHTAIbHbIE HCCJIe0BAHNUS NPUMEHEeHUs
MHOTOKPHUTEPHAJIBHBIX JKOJOTHYEeCKUX HHIECKCOB IJIf KOMILJIEKCHOW OIEHKH
NMOYBEHHBIX 3KocHcTeM ceBepa Kpiprbidcrana. boimn anpobupoBaHbl pa3inyHbIe
HKOJIOTUYECKUE WHJIEKChI TUIS OLICHKHU HKOJIOTUYECKOTO COCTOSIHUSA
ypOanu3upoBaHHbeiX dkocucteM HMccbik-Kynbckolt o0nacTu  Ha  3arpsisHEHUE
TSDKEJIBIMA METaJlIaMHU, KOTOPO€ OILICHUBAJIM C MOMOIIBI0 HWHJEKCOB KOA(DPUIMeHT
oboramenusa (EF), umnnekc reoakkymynsiuuu (1geo), xkosdduimeHT 3arpsizHEHUs
(CF), crenenp 3arpszaenus (Cd), WHAEKC MOTEHIMAIBLHOIO 3KOJIOTMYECKOIO PHCKA
(PER) u unnekc skomoruueckoro pucka (RI) ¢ ucnonszoBanrem moaxomaa TPUA/L
OOpa31pl MOYBBI OBUTHM TIPOAHATU3UPOBAHBI HA coaepkanue Pb, Zn, Fe, Cu u Cd.
Copnepkanue  TsKeNnbIX MeTaioB B mouBax  Mccweik-Kynbckoit  oGnactw,
npeacraBieHHoe B Tabnuie 3.2.1, mokaspiBaeT, 4to Zn u Pb ObuTH BBINIE BO BCEX
UCCIIeyeMbIX 30HaX, B TO Bpems kak 3HadueHus Cu u Cd ObuiM HMKE B 3amajHOMN
30HE.

Tabnuma 3.2.1 - CpenHue 3HaUYCHUS COACPIKAHUS TSHKETBIX METANIOB B MTOYBE(MI/KT).

3onbl Mcchbik- ConepxaHue TSKENbIX METAIOB
Kyns Pb Cd Cu Zn Fe
3anmagnas sosa | 32+0,27 [03+0,08| 18+0,63 | 60+0,89 233 £ 7,89
Cesepnas zona | 28,5+0,28 | 0,55+0,03 | 22 +0,21 | 61,3+0,46 | 316,7 + 5,87
O>xHas 30Ha 29,4+0,82 | 0,56+0,01 | 20,5+ 0,68 | 65,1 £ 0,21 | 342,5+4,19
Bocrounas zona | 24,6+0,44 | 0,55+0,01 | 21,4+ 0,82 | 69,9 +0,62 | 308,6 + 7,87
doH 21,7+0,06 | 0,50+0,01 | 22,7+ 0,43 | 41,3+0,26 380 +9,87

[pumeuanue: CpeiHee U CTaHAAPTHOE OTKJIOHEHHE, X + SD
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Ha pucynke 3.2.1 moka3aHbl KapThl MpOCTpaHCTBeHHOTO pacmpenenenus Co,
Cu, Pb u Zn B nouBe. KpacHble 11BeTa MOKa3bIBAIOT 00JIe€ BHICOKHWE KOHIIEHTPAIIUU
TSDKEJIBIX METAJUIOB Ha TEOXMMMUYECKHX KapTax, B TO BpeMsl KaK 3€JICHbIC IIBETa
YKa3bIBAIOT HA HU3KHUE KOHIICHTPAIIUH.

Issyk - Kul region Y Issyk - Kul tegion
. G (myq) nd 3 b o
Naryn region oo Naryn region 2. e

ma LU .
e Ly remm m—

Issyk - Kul lake

: Issyk - Kul region Issyk - Kul region
Naryn region C.‘.Ev Lagend Naryn region “‘-":;,\9 Legera

------ oo .
- ———— Uy T e

L5

Pucynok 3.2.1 IIpocTpaHncTBEHHOE pacipeiesIeHUue TSKEIbIX METAIIJIOB B TOUBAX
I IpUrCCBIKKYIBS.

Xapakrep pacnpenenenus Co u Cu yka3bIlBaeT Ha HU3KYIO MPOCTPAHCTBEHHYIO
HEOMHOPOMHOCTh. Cy/si MO KapTaMm, caMmble BBICOKHE KOHIIEHTPAIIMH BHIOPAHHBIX
TSDKEJIBIX METALJIOB B 00pa3Iiiax MoYBbl OBLIIM OOHAPYKEHBI BOJIU3H MPOMBIIIICHHBIX
MPEANPUATAN IEATSILHOCTH, TAKOW KaK TPAHCIIOPT M CEIIbCKOE XO03SHUCTBO.

3Hauenus kKod(pduumeHta oOorameHus i1 UCCIEAyeMbIX  paioOHOB
npejcTaBiieHbl B Ta0auie 3.2.2.
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Tabnuna 3.2.2 - KoadduiueHT oboraiieHus MouBbl Ha UCCIETyeMON TEPPUTOPHH

3onbl Uccbik-Kyns | Pb Cd Cu Zn

3amaHas 30Ha 2.41 0.98 1.29 1.14
CeBepHasi 30Ha 1.58 1.32 1.17 0.85
IOxnas 30Ha 1.50 1.24 1.01 0.84
Bocrounas 30Ha 1.40 1.35 1.17 1.00

KoaddurmenTsr oboramieHus B 3anagHON 30HE paCIoIarajuch B CICTYIOIIEM
nopsake: Pb (2.41)> Cu (1.29)> Zn (1.14)> Cd (0.98). Bo Bcex ocTanbHBIX 30HAX
3HAYCHUS K03 puIreHToB oOoraiieHus CcJIeI0BaJIH B cienyromen
nocieqoBarebHoCcTH: Pb> Cd> Cu> Zn. B 3anagnoii 3o8e Pb nMes caMblii BBICOKHIT
kKoddduieHT oborameHusi, YTO IMO3BOJWIO KIAacCU(UIMPOBATH TOYBY Kak
yMepeHHO ooOorameHHyro Pb.  Hcxoas w3  kjnaccuukanuu,  3HAYCHHS
kodpdunnrentor odoramenus Cu, Zn u Cd B 3ananHoit 3oue Obutn HUxe 2 (EF<2),
YTO CBHUJCTEIBCTBYET O MHUHUMabHOM oOorameHun. Mcxoas u3 koadduimenta
oOoramieHus, OCTAILHBIC UCCIIEAOBAaHHBIC TOYBEI OBIJIM MUHHUMAaIbLHO oOoramieHsl Pb,
Cd, Cu u Zn, 3a HCKIIOYEHHUEM CEBEPHBIX U IOKHBIX IIOYB, KOTOpBIE OBLIU
HEe3arpsi3HEeHbI Zn.

Paccuntannbie 3HaueHus Igeo Ui TOKCHYHBIX METANIOB B  TOYBAX,
coOpaHHbIX U3 ueTbipex 30H Mccrik-Kyns, npencrasiensl B Tabuuie 3.2.3. Bo Bcex
30Hax 3HadeHus Igeo ciaegoBanu B cienyromieM nopsake: Zn>Pb>Cu>Cd. B uenowm,
Zn, Pb u Cu umenu cambie BBICOKHME 3HA4YeHUs HHIEKca [geo BO Bcex 30HaX
ucciaenoanus. (CamMoe BBICOKOE 3HAUEHHE MHAEKCAa TeoakKkymyssiuuu Pb
HaOroMaeTcs B 3anaaHoi 30He (8.85) u 1oxHoi 30HE (8.73), a Zn - B BOCTOYHOM 30HE
(10.91) u roxuot 30He (10.81).

Tabmuna 3.2.3 - Manexcel reoakkymyssinuu (Igeo) TsokenbIX METaIoB B MOYBE Ha
HCCIIEyEMON TEPPUTOPUN

3oubl Ucebik-Kys Pb Cd Cu Zn

3amagHas 30Ha 8.85 - 332 8.09 10.69
CeBepHas 30Ha 8.69 - 245 8.38 10.72
IO>xHas 30Ha 8.73 - 242 8.28 10.81
Boctounas 30Ha 8.48 - 245 8.34 10.91

Ha ocHoBanmM WHIEKCAa TEOAKKyMYJSAIIMM BO BCEX 30HAaX I[OYBa
Kiaccupuuupyercs Kak odeHb 3arpsisHeHHas Zn, Pb u Cu. OrtpunarenbHbie
3HaueHus1, Habmogaemble 1711 Cd, CBUACTENBCTBYIOT O HU3KOM YPOBHE 3arpsi3HCHUSI.
Kak BugHo u3 Tabmuubl 3.2.4 7Zn uMen BBICOKHME 3HAaueHHsS 3arps3HeHust 1.69 B
BOCTOYHOM 30HE, B TO BpeMs KaK B JAPYTMX 30HAX 3HAUCHHS KOJIEOATUCHh B Mpejesax
1.45-1.58, 9TO TaKke OTHOCUTCS K YMEPEHHOMY 3arpsi3HeHuto (tabmuma 3.2.4). Pb,
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Zn, Cd BOo Bcex 30HaX KIACCU(MUIUPYIOTCA KaK YMEPEHHO 3arps3HEHHBIC, 3a
UCKIIIOUEHUEM 3amaJHOM 30HBI, Tae mouBa cnabo 3arpszHeHa Cd. Cu wumen
HaUMEHbIIIME 3HaueHus KoddduimeHTta 3arpssHeHuss Bo Bcex 3o0Hax 0.79-0.94 u
KJIaCCUPUITMPOBAIACh KaK CJIa00 3arpsi3HEHHBIC.

Koaddummentsr 3arps3HeHuss B 3amagHON 30HE B TOPSAJIKE BO3PACTAHHS
CJIEIOBAJIM aHAJIOTUYHOM TeHAeHuuu: Pb> Zn> Cu> Cd, a B Ipyrux ucciea0BaHHbBIX
30Hax: Zn> Pb> Cd> Cu. [lo crenenu 3arps3nenus nouB Mccwik-Kyns oTHOCHTCS K
c1a003arpsi3HCHHBIM — TSDKEIBIM — MeTa/laM.  3HAYeHHs] CTEMEHU  3arps3HeHUs
cocTaBisatoT 4.32; 4.87; 4.95 1 4.87 cCOOTBETCTBEHHO B 3aIaJ{HOM, CEBEPHOM, FOKHOM
¥ BOCTOYHOH 30HAX.

Tabmuna 3.2.4 - Kosddunuentsr 3arpsznenus (K3) u crenens 3arpsizuenus (C3)
TSDKETBIMHA METAJIJIaMU Ha MCCIIETyeMOW TEPPUTOPHH.

3onb! Ucceik-Kyns | Pb Cd Cu Zn Cdegree
3amagHas 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

Jannble TaOmuipl 3.2.5, MOKa3bIBAIOT, YTO B UCCIEAYEMbIX 30HaX 3HA4Y€HUs
PLI BapeupoBamu B auanazoHe 0.25-0.54, uto Hmke | M CBUAETENHCTBYET 00
OTCYTCTBHUU 3arpsi3HIOUIEH HArpy3KHU.
Tabmuna 3.2.5 - Unpexc narpysku 3arpssHenust (PLI) TsokenpiMu MeTayuiaMy Ha
HCCIIEYEMON TEPPUTOPHH.

3anannas 3oHa | CeBepHas 30Ha | FOxHast 3oHa | BocTouHas 30Ha

PLI 0.25 0.52 0.54 0.50

[ToTenumanbHbii 3xoorudeckuii puck (PERI) oTnenbHBIX TSHKENBIX METAILIIOB
B oOpasiax MouYBbI OBLI OICHEH W TpeacTaBieH B Tabna. 3.2.6. Bo Bcex 30Hax
3HAYEHHMS MTOTEHIIMAJIBHOTO HKOJIOTMYECKOro prucka BapbupyroT oT 30.79 no 46.47 u
CBUJETENBCTBYIOT O HU3KOM YPOBHE PHUCKA.
Tabmuma 3.2.6 - [Torennmansublil skonoruaeckuit puck (PRI) Tsokensix metamioB Ha
HCCIIEYEMON TEPPUTOPUHU.

3onbl UccehIk- Ei PERI
Kyns Pb Cd Cu Zn
3amajHas 30Ha 7.37 18.00 3.96 1.45 30.79
CeBepHast 30Ha 6.57 33.00 4.85 1.48 45.90
IOsxnas 30Ha 6.77 33,60 4.52 1.58 46.47
Bocrounas 30Ha 5.67 33.00 4.71 1.69 45.07
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Dkosornueckas oreHka mouBel 1mo metoxy TPUAJL Obuta ampoOupoBaHa B
3armagHoi 30He Mccbik-Kynbekoil 00macTu. DTOT pEruoH SBISETCS BaKHBIM
TPAHCIIOPTHBIM Y3JIOM 00J1aCTH U 00YCIIaBIMBAET BHICOKUI PUCK 3arpsS3HCHHSI ITOYBBI
TSOKEJIBIMU METAJIIIAMH.

[Ipy w3ydeHWH BIMSHHUS TPAHCIOPTHOTO 3arps3HEHUS Ha TOYBCHHBIC
MHUKpPOOPTaHU3MbI HAOJI0/1aJI0Ch CHUKEHUE YMCIICHHOCTH U BHIOBOTO pa3HOOOpa3us
BCEX W3YYEHHBIX TPYNI MHUKPOOPTaHW3MOB, 3a HWCKIIOYCHHEM TpuOOB, dYTO
CBUJIETEIBCTBYET 00 WX TOJICPAHTHOCTH K TAHHOMY BUJY 3arpsS3HCHUSI.

YncneHHOCTh aKTHHOMUIIETOB Oblla He3HAaYWTeNnbHOU. Halmromanucek ceknmu
Cinereus, Helvolo Flavus u Roseus. IlltTaMMbl MHKPOMHIIETOB  OBLIH
unentudunmrposansl kak Aspergillus, Fusarium u Penicillium.

TecT-KynbTyphl ITOKa3aJi BEICOKYIO YYBCTBUTEIBHOCTD K TSDKEIBIM METAJLIaM,
¥ B HaIlleM MCCJICIOBAHUHA OHU OBLIM YCTAHOBJICHBI B CICAYIOIIEM TOPSIKE: pelbKa
noceBHas (Raphanus sativus L.) <kimonoBauk moceBHo#t (Lepidium sativum L.) <
oBec oObIKHOBeHHBIN (Avena sativa L.). HambGonee 4yBCTBHTENBHBIMH OKAa3aJIMCh
cemena Raphanus sativus L., mpopacranue KOTOpbIX cocTaBuiio 7%.

[IponemMoHCTprpOBaHa BBICOKAs TOKCHYHOCThH, BBI3BIBAIOINAS IPOPACTAHHE
cemsH Raphanus sativus L. 6onee yem Ha 50%, 4TO MOATBEPIKAAET HAUOOJIBIIYIO
HH()OPMATUBHOCTH OMOTHYECKOTO KOHTPOJISI TOKCHYHOCTH MPUPOTHBIX CPEI.

Ha  pucynke 3.2.2 NPEJCTaBICHBl  PE3YJIbTAThI XHUMHYECKHUX,
TOKCUKOJIOTHYECKUX M OMOWHIUKAIIMOHHBIX JaHHBIX.

Pe3ynbTaThl JaHHOTO WCCIENOBAHMUS TIOKA3aJld 3HAYMTENIbHBIC KOJCOAHMS
KOHIICHTPAIIUH TSOKENBIX META/UIOB B MpeAesiaX HCCIeIyeMOH TEPPUTOPHH.
KonueHnrpamun Tspkensix MeTauioB B mnouBax HMccebik-Kyinst pacnonaranuce B
CIeAYIOIIeM TopsiaKe Bo3pacTanus: Zn> Pb> Cu> Cd.

EtoxRI
1
0,8
06 0,48
0,4

0,

0,64 0.4
EcoRl ChemRlI

Pucynok 3.2.2 Paccumtannbie uHaekchl pucka (RI): xumuueckuit (ChemRl), sko
tokcukojorunueckuit (EtoxRI), sxonoruueckuii (ECORI)
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Takue mokazatenu, kak koddduuuent oOorameHuss ©u Kod)PHUIMEHT
3arpsi3HeHMs, Mokazanu, 4yTo nouBbl Mccbik-Kyns ymepenHo 3arpsisHensl Pb, Zn u
Cd; reoakkymynsmus BbIABHJIA OJKCTpeMmanibHOe 3arpsisHenue Pb, Zn u Cu.
[ToTeHUHAIBHBIA 3KOJIOTUYECKUN PUCK OLICHUBAETCS KaK HU3KUW, B TO BPEMS Kak
noaxon TPUAJL xapakrepusyeT MOYBY KaK CHIBHO 3arps3HEHHYIO M IOKa3bIBAET,
YTO MCIOJIb30BaHUE OMOTHUYECKMX KOMIIOHCHTOB IPH OIICHKE CTENICHU 3arpsS3HCHUS
SBJISIETCSI HHPOPMATUBHBIM

Pe3ynbTaThl JaHHOTO MCCIEAOBAHUS MOKA3BIBAIOT, YTO HEOOXOAMMO MPHUHSTH
aZICKBaTHbIE MEPBI MO OIPAHUYECHUIO M PETYJIHPOBAHUIO JIEATEIIBHOCTH YEJIOBEKA B
paiione o3epa Mccbik-Kyib, 4TOOBI 3aIMTUTH MOYBY OT JAJbHEHIIETO YXYIIICHUS U
3arpsi3HeHus. BaskeH npaBMibHBIA BEIOOP MH(DOPMATUBHBIX METOJIOB, MO3BOJISIOIINX
OIICHUTh PEAJbHOE COCTOSIHUE SKOCHCTEMBI. Pa3znuyHbie SKOJIOTMYECKUE WHJIEKCHI,
OLICHMBAIOLIME COCTOSIHME YpOAHU3MPOBAHHBIX OSKOCHCTEM, IIOKa3ajdd pPa3HYIO
CTENEHb BIUSHUS. Takue MHIEKCHI, Kak KO3(PQPUIMEHT oOorameHus, Ko3PpQPUuurueHt
3arpsA3HEHUsI, TCOAKKYMYJIALUS U MOTEHIMATBHBIN SKOJIOTMYECKUM PUCK, YKA3bIBAIOT
B OCHOBHOM Ha 3arpsi3HCHUE MOYB ONMPEACICHHBIMU TSHKEIBIMH METAIIAMH, & METOJ
TPUA/I, oOUEHMBAIOIIMII COCTOSHHE CpPEIbl MO TPEM OCHOBHBIM I[IOKA3aTeIsIM
(XUMHYECKHM, 9SKOTOKCHKOJIOTMYECKMM ¥  OWOWHIMKAIMOHHBIM),  IO3BOJISIET
HamOoJiee JTOCTOBEPHO OLIEHUTHh 3KOJOTMYECKOE COCTOSHUE CIIOKHOW MOYBEHHOU
skocuctemsl. [loaTrBepxaas, 4yTo Mg KOMIUIEKCHOW OLIEHKH COCTOSIHUSA MOYBEHHOMU
DKOCUCTEMBbI BaXXHO YUYUTHIBATH COCTOSIHUE OHOTHI KaK HEOThEMJIEMOM YacTH
OIIEHUBAEMOMU DKOCHUCTEMBI.

H3yuenue 603MOJICHOCIU UCNOIb308aHUA dumounouxkayuu
PEKPeauuoHHOll Hazpy3Ku Ha npuopescuvle 3Ikocucmemwvl o3epa Hccoik-Kyno
NoKa3aJid BO3MOXKHOCTH  NMpPHMEHEHHs oOJjenuxu KpymmHoBuaHoi (Hippophae
rhamnoides L.) B kaudecTBe (UTOMHIMKATOpA PEKpPEAlMOHHONW HArpy3Kd Ha
AKOCUCTEMBI 03ep. NHPOpMAaTUBHBIMU OKA3aJUCh TaKue MOKa3aTeIu KaK U3MEHEHUS
JIMCTOBOM TIJIACTUHBI U COOTHOIIIEHHUE JKEHCKUX U MYXKCKHUX 0COO€i B COOOIIECTRE.
DT TapamMeTpbl JEMOHCTPUPOBAIM UYYBCTBUTEIBHYIO PEAKIUI0 Ha CTEMEeHb
AHTPONOTEHHOW HArpy3Kd M MOTYT HUCIIOJIb30BaThCA JJISI MOHUTOPUHIA COCTOSHUS
DKOCUCTEM.

HecMoTps Ha BH3yanbHOE OOMIIME KYCTapHUKOB B HamOoJiee HArpyKEHHBIX
30Hax nmodepexnbs o3epa Mccrik-Kyinb, npu neTanbHOM HCCIICIOBAHUU U CPABHEHUU B
KYCTapHUKaMH MPOU3PACTAIOIIMMH B 3alIOBEIHON 30HE MOKAa3adu CYIIECTBEHHOE UX
paznuuue mo MOp(HOIOTUUECKUM MPU3HAKAM.

Mexay cpeHUMM TIOKa3aTeasMM JUIMHBI TUI0JIa W JJIMH TUIOJIOHOXKEK CBS3EH HE
BbIsiBIIEHO. [lo cpenHMM TmoOKa3zaTensiM [JIMHBl IUIOJA IUIOIIAAd U3YYEHUS
PaCIOJIOKIIIUCHh B CIEAYIOIMIEM TOPSJKE: CaMbIMU JUIMHHBIMH TUIOJAMHU 00JIamanm

KyCTapHHUKHU B MyHKTax boctepu u Yonmnou-Ara, umeromue 7,8 MM, caMblii MEHBIIUN
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nokasareisib otMedeH B myHKTe YoH-Cappi-Oii - 7,2 MM, a B KOHTPOJIBHOM BApUAHTE —
7,3 mM. JlnamazoH U3MEHYMBOCTH cOCTaBUII — 0,6 MM.

JuameTp 1uioja SBISIETCS OJHUM U3 BaXXHBIX KPUTEPUEB C SKOHOMHUYECKOU
TOUKHW 3peHus. Hamm uccnegoBaHusi mokasainu, 4To oOpasibl myHkTa YousmoH-ATa
oOnmagasii HAWOOJBITUMHU JAWAMETpAMH IUI0/A, CPEIHEE 3HAYCHHE KOTOPOTO
coctaBuiio 6,7 mM. [lokazatenu U3 BCEX OCTAbHBIX MYHKTOB OKa3aJUCh B JUANIa30HE
5,1-5,9 MM, TIpH 3TOM JIMaNa30H W3MEHYMBOCTH cocTaBmi 1,6 MM (Tabmmma 3.2.14).
CrnenyroluM ToKa3aresieM, BBI3BIBAIOIIMM HMHTEpEC SIBIETCA Macca Ionaa. Bo Bcex
HCCJIEIOBAaHHBIX O0Opasllax Macca Iuloja BapbupoBaia B mpenenax 0,6-0,2 rp, u
XapaKTEPU3YyIOTCs KaK MEJIKOTUIOAHBIE.

HecMoTpst Ha ToO, 4uTO cpennuil nuamerp mioAa B myHKTe YoumoH -ATa Obll
0oJIbllle, YeM B OCTaJIbHBIX MyHKTAX, 0Ka3aJ0Ch, YTO ITO HE BIUSAET HA Maccy IUI0AA,
cpenHee 3Ha4YeHUWE KOTOpeIX cocraBwina 0,2 rp. B yciloBHX TOBBIIEHHOTO
AHTPOTOTEHHOI'0 JIABJICHUS Ha SKOCHCTEMBI 3apociid OOJIEMUXU TOJABEPTraroTCA
MEXaHUUYECKUM TMOBPEKICHUSIM, YTO MPUBOJUT K MX YIHETEHUIO, B OCOOCHHOCTH
KEHCKHX ocobOeil obnenuxu. [IporieHTHOE colepkaHUEe MKEHCKUX 0co0eil ObuIo
HU3KMM H BapbupoBasia B mnpenenax 20 mo 30% B CHIBHO TOABEPKEHHBIX
aHTOPOIIOTEHHOMY BoO3JielicTBUIO. A B 3amoBenHod 30He (OTTyK), NPOIEHT
coJlep KaHMs KEHCKHX ocobeit coctaBmil 52%, uro Ha 4% OosbIIe YeM MYKCKHX
ocoOeii, a B myHkTe bynan-Cororty, NpoleHTHOE COJIepKaHUE KEHCKUX 0co0ei ObuT
0JIM30K K KOHTPOJIBHOMY BapuaHTy U cocTaBm 45%, 3TOT MyHKT OIICHEH KaK MEHee
Harpy>KCHHBIN.

Ta6numa 3.2.14 - buoMerprdeckue MoKa3arely 10108 O0IENMXH KPYIIHHOBUIHON

(Hippophae rhamnoides L.)

Ne Cpennue 3HaueHUS TapaMeTpOB
n/m JlnuHa Jmuua mopa | Iuamerp mmoga | Macca mona
Mecra c6opa IJIOJIOHOXKKH MEm, MM M=Em, MM M=+m, rp
M=+m, MM
Otryk 3,8+0,02 7,3+0,6 5,1+0,4 0,2+0,01
Tamysbl 3,0+0,03 7,605 5,4+0,5 0,6+0,04
Yon-Caps-Oit | 2,840,02 7,2+0,7 5,9+0,4 0,4+0,03
4 Yommnon-Ara 3,2+0,03 7,8+0,7 6,7+0,6 0,2+0,03
5 Bocrepu 2,5+0,03 7,8+0,6 5,9+0,5 0,2+0,02

CooTHolEHHnE MYXCKUX U KXeHCKux ocobeit (MuXXO) B n3ydaeMbix mpoOHBIX
IJIOIIASX TpUBENEeHbl Ha puCyHOK 3.2.11 wm onpenmemsum no mkane B. 1L
beccuetHoBa [9], cornacHo kotopoMy npu cootHomennn MuXO = 1,0 — crenens
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HEraTUBHOTO Bo3aelicTBus otcyrctByer; npu 0,9-0,8 — cmaboe; mpu 0,7-0,6 —
cpennee; npu cootHomeHnn MuKO 0,5 u Hmxke — cunpHoe. ClienoBaTENIbHO,
MIPOIICHTHOE COJACP)KaHUE MYKCKHX M KEHCKMX 0C0OeH B MpUOPEKHON 30HE MOXKET
CIYXXUTh  MHGOPMATUBHBIM  (UTOMHIUKATOPOM  CTEIIEHH  AHTPOIOTEHHOIO
BO3JECHCTBHUS HA SKOCUCTEMY O3€pa.

12 1,08

0,82
0,8
0,67

0,6
0,43 0,43

0,4
0,25

0,2

\x o QD s N «*
o"d ,;\“\ v"o oF éeQ )
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Pucynok 3.2.11 - U3smeHunBOCTh cooTHOIIEHUS TI010B H. rhamnoides L. B ycioBusix
pa3Hoii aHTpororeHHoi Harpy3ku (%0).

Takum oOpa3om, yMepeHHas, JO3UpPOBaHHAs HArpyska, C Y4ETOM
HKOJIOTHYECKON E€MKOCTH Cpejlbl, Ha JKOCHCTEMY O3€pa K4 K YCTOMYUBOMY U
JOJITOBPEMEHHOMY ~ HCIIOJB30BAHUIO  DKOCHUCTEMHBIX  YCIAYT U TOJyYCHHUS
JIOJITOCPOYHOM TMPUOBUIM IS MECTHOTO COOOIecTBa, a (DUTOMHIAMKAIIMOHHBIC
nokasareyu oosenuxu KpymumHoBuaHow (Hippophae rhamnoides L.) MoryT city>kuTth
OTIEPATUBHBIMHU TMOKA3aTEISIMU CTEMEHNU HArpy)KaeMOCTH TMPHOPEKHBIX IKOCUCTEM U
YCTEIIHO MCTOJB30BaHbI IIPH OIICHKE 3KOJIOTHUECKOTO COCTOSIHHS TTPUOPEKHBIX 30H,
a TakkKe MOTYT OBITh HCIOJB30BaHBl MpU pPa3pabOTKE HWHTErPaJBLHOTO IJIaHA
ynpasienus. Vcnonb3oBaHue 00JeNMXU KaKk OMOMHANKATOpa 0COOEHHO (P HEKTUBHO
Ipd  KOMIUIGKCHOM  OIGHKE  IIOMMEHHBIX W  IPUOPEKHBIX  AKOCHCTEM,
MOJABEPrarOIINXCs  UIATENbHOM, KYMYJISITUBHOM  pPEKPEAlMOHHOM  Harpyske.
Onpenenenvue  yKa3aHHBIX  (PUTOMHIWKAIIMOHHBIX  ITOKA3aTENCH  ONEpaTHBHBI,
CPaBHUTEIIPHO MaJlo3aTpaTHbI, MOTYT OBITh OIIGHCHBI B IIOJICBBIX YCIIOBHSX
WHCITEKTOPaMH JKOJIOTHYECKUX CITYKO.

I'JIABA 4. «Kpurepun OUEHKH COCTOSIHMSI BOJHBIX PeCypcOB OCHOBAHHbBIE
HA WCHOJb30BAHUM HJKOJOTMYECKHX HHIEKCOB M HHIMKATOPOB)» TIIOCBSIICHA
PaCCMOTPEHUIO  AKTyaJIbHBIX OKOJOTUYECKHX MPOOJIEM BOJHBIX  IKOCHUCTEM
Keipreisckoit PecnyOnuku. B rnaBe aHanm3upyroTcs NaHHBIE XapaKTEPU3YIOIIHE
kauectBo Boja pek Hapein, Kapa-Keue u o3epa Hcchik-Kyns u mnpuBoastcs
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apreMeHThl 0 HEOOXOJAMMOCTH MPUMEHEHUSI HKOJIOTHYCCKUX HHJCKCOB JJISi OICHKHU
MX KayecTBa.

4.1 JKOJIOTHYECKOe COCTOsIHMEe BOJIHBIX JKocucTeM KbIproisctana u
CHCTeMbl OLCHMBAHMS HX JKOJOTHYECKOro cocrosiHus. lcciienoBaHUs OIIEHKU
KadecTBa BobI 03epa Mccrik-Kynb mokasanu, 94To u3mepsieMbie PU3NKO-XUMAYECKHE
napamMeTpbl He JOCTATOYHBI JUIsl aHAIM3a €ro TPOPUIECKOTO CTaTyca, U HYKIal0TCS B
nmoucke Oojee KOMIUICKCHBIX IMOJIXOJ0B €ro OIeHKH. [lo odunuambHBIM JaHHBIM,
OCHOBAaHHBIM Ha TMOKa3aTeJsIX THUAPOXMMHUYECKOTO aHajau3a, TUIPOXUMUYECKUI
coctaB BoAbl o3epa HMccbik-Kynb HEM3MEHEH, 4YTO COOTBETCTBYET TpeOyeMbIM
HOpMaM.

4.2 AHaJIU3 3KOJOTHYEeCKOro cocrosinusi o3epa MHccbik-Kyab u pek
Kbipreizcrana ¢ noMoumbio 3K0JI0rH4ecKuX UHAeKCOB. QOueHKa 3K0JI0rM4ecKoro
cocTosinus o3epa Uchik-Kyiab 1mo mMHAEKCY COCTOSIHUSI TPO(PUUECKOT0 YPOBHA
(TLI). Onnako, neTanbHBIE PEKOTHOCIUPOBOYHBIC OOCICAOBAHUS IPOBEICHHBIC
HaMM IOKa3aJid, 4YTO Ka4eCTBO BOJbI O03€pa MMEET TEHJICHIIMIO K 3arpsi3HeHuto. Ha
pucynkax 4.2.1, 4.2.2 u 4.2.3 npuenensl ¢otorpaduu cuenanusie serom 2020,
neroMm 2022 roma u neroM 2024 ronma, cuTyaunMs SBHO HE W3 Jydllux. bbuin
MPOBEJCHBI JICTAJIbHBIE HCCIEIOBAHMS OLEHKA KadecTBa BOABI 03€pa, C
UCIIOJB30BaHUEM  MapaMmeTpa  “xsopoduiia-a”’.  bbUIO  yCTAHOBJEHO, UTO
TpodUUeCKU CTaTyC 03€pa B HCCJIEAOBAaHHBIX 30HAX UMEET TEHJICHIIMIO CABUTA C
OJIUTOTPO(PHOCTH B CTOPOHY ME30TPOGHOCTH, MOATBEPKIAsi O HEOOXOIUMOCTH
npuMeHeHuss uHiaekca [LI npmga momyuyenus Oonee TOYHOM uWHGOpPMAMUU O
COCTOSIHUM BOJIHBIX 3KOCUCTEM.

JleTanpHBIN aHAIM3 yBEIWYCHUE MMoKasarenei naaekca TLI, cBuaerenscTByeT 00
U3MEHEHHUH YJIBTPAOJIUTOTPO(HOrO cTaTyca U Mepexo/aa ero B Me30TpoQHBIH cTaTyc,
MPUYUHONW KOTOPOM MOTYT SIBIATHCS TOBBIIIEHHOE TMOCTYIUIEHHE OHOTE€HHBIX
AJIEMEHTOB B 03€po. MCTOUHMKAMU KOTOPBIX MOTYT OBITh KakK peKpealuOHHbIC
Harpy3ku, TaKk U CEJIbCKOXO3SMCTBEHHAsI JEATEIbHOCTh. AHAIU3 PE3yJbTAaTOB I10
azoty TLI(TP) nmoka3an moBbIIIEHHOE €T0 cojepxkaHue B 3aiuBe banbsikuu, pochopy
TLI(TP) moka3ai, uro HauOOJIBIINN €ro ToKa3aTelb CoaepKancsa B 00pasiax nmpoo B
c.Hoxk-Tan. Pacuer ungexca TLI (Chl-a) mokasan BEICOKOE CO/IEp)KaHHE €TO B IMyHKTE
YounmnoH-Ara.

3Hanne Tpoduueckoro craryca uMeeT (PyHIaMEHTAIbHOE 3HAYCHHE IS
MMOHUMAHUSI COCTOSIHUSI U (DYHKIIMOHUPOBAHUS O3E€PHBIX AKOCHUCTEM. Tpoduueckuit
CTaTyC O3€pa MOXKHO pacCMaTpUBaTh KaK «KJIHOYEBYIO TEPEMEHHYIO», KOTOpas
COOTBETCTBYET TaKUM BaXKHBIM XapaKTEPUCTUKAM 03€pa, KaK paclpOCTPaHEHHOCTh
BPEJIOHOCHOTO IIBETCHHS ITMAHOOAKTEPHM, YPOBEHBb TTyOOKOBOJIHOTO KHCIOPOIHOTO
HCTOUICHUS.
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Cpennue 3nauenust TLI mo mapaMmerpaMm MOKa3bIBaAIOT, YTO CaMblid BBHICOKHIA
BKJIaJl B oOuiee Tpoduyeckoe cocrosiHue naroT 3HadeHus Chl-a, a mpo3payHOCTb
BOZbI (SD) cHUXaeT UTOrOBYIO OLIEHKY (PUCYHOK 4.2.4).

Pucynok 4.2.1 - KauectBo Bojwl | Pucynok 4.2.2 - KayecTtBo BOJIbI
03.Uccbik-Kynb, 2020r 03.Uccoik-Kynb, 2022r.

Pucynok 4.2.3 - KauectBo Boas! 03.Mccbik-Kynb, 2024 T.

12 11.58

10

3HaveHue TLI

1.43

m°I2 -
0 -

n L
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Pucynok 4.2.4 - Cpennue 3nauenust TLI o mapamerpam.

JIns OleHKW BIMSIHUSL MCCIIEAYEeMbIX IapaMeTpoB Jpyr Ha Jpyra M Ha
M3MEHEHHE OJIHOTO M3 KJIIOUEBBIX IMOKazaresie Oblia rnmocrpoeHa 3D-pusyanuzaius,
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yuutsiBatomias tpu ¢akropa (TN, TP u Chl-a) npuBenena na pucynke 4.2.5a u
yuutbiBatomias 4 ¢akropa (TN, TP, Chl-a u SD) npusenena Ha pucynke 4.2.56. O6¢
MOJIEJIN TIOKa3aJIi 3aBUCUMOCTD, Xjopoduiria-a or TN u TP, a Taxke Bimusiaus SD.

38
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Pucynok 4.2.5 3D monens MLP saustaus TN, TP, SD na Chl-a
[Tpumeuanwue: a) moaens yuutbiBaeT Tpu daktopa (TN, TP, Chl-a); 6) 4 dakrtopa (TN, TP, SD, Chl-a).
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) 46
48 30

[TocTpoeHnHnas Mojenb Mokaszana, 4yTo KOHIEHTpauuu obmiero azora (TN) u

obmero ¢ocdopa (TP) oka3piBalOT 3HAYUTENBHOE BIMSHUE Ha COJIEPKAHUE
ximopodmmuia-a (Chl-a). YcranoBieHa mnpsMasi 3aBUCHMOCTB: MpPH TOBBIIICHUH
ypoBHert TN u TP nabmrogaetcs yBenuuenue konunentpamuu Chl-a.
C 1uenp0 UHTEPHOJHMPOBAHUS MPOCTPAHCTBEHHOTO PACIPENEICHUS] HEKOTOPBIX
CBOMCTB KauecTBa BOJbI o3epa Mccbik-Kynb Obun pa3paboTaHbl TpU paziudyHbIC
moxaenu: CrabunbHasi, [ayccoBckas wu PanuonanpHO-kBajpartuuHas. Hwuszkue
3HauU€HUA KOd(puuueHTa HaJEeKHOCTH YKa3bIBalOT HA TO, YTO BBIOpaHHAs cXema
orOOpa mnNpod M PACCTOAHHUS MEXKAY HHUMH MOIXOIAT JJIsi MOJAEIUPOBAHUSA
MPOCTPAHCTBEHHOM W3MEHUYMBOCTA CBOMCTB BOIbl. B TO BpeMs Kkak BeIWYMHA
MoKa3aTelsid HaJeKHOCTU OOBICHIET OMIMOKY MpU OTOOpE M aHAIU3€ NMEPEMEHHBIX,
HyJICBO€ 3HAYCHUE TapameTpa HAJACKHOCTH OOBICHSIET OTCYTCTBHE OIINUOKH
WU3MEPEHUS U U3MEHYMBOCTH HA KOPOTKUX PACCTOSIHUSX. Pe3ynbTaThl mokazajin, 4YTo
BCE MOJICIIH SIBJIAIOTCS HaJle)KHbIMHU (Tabnuma 4.2.3).

Tabnuna 4.2.3- CoiicTBa HekoTOpbix Kriging-mo/erneii HHaEKCa KauecTBa BObI

[Tapametp | Mozens | Perpecc | Nugget | Range| Sill, |Nugget| ME1 | RMSSE
bl ¢yuxnu | , Co A |Co+C / 2
s Sill,%
-2.15* x
TN Stable +0.96 0 1 0.06 0.00 0.1 1.01
-164.59
TP Gaussian 0.73 0 1.07 0 0 0.0002 0.9
Rational | -0.42* x 107.8
Chl-a Quadratic | + 3.02 0,1 0.48 7 0.1 7.82 0.7
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CornacHo  MOCTPOEHHBIM  KapTaM  MOPOCTPAHCTBEHHBIX  WM3MEHEHHH,
KOHIIEHTpalusi HuTpatoB B o3epe Mcchik-Kynb Bapsupyer B npegenax 0-0,9 mr/m,
IIPU 3TOM YCTaHOBJICHO, YTO OHA COCPEJOTOYEHA B BOCTOYHOM 4YacTH O3€pa, 4TO
MOKET ObITh 00YCIIOBJICHO BIUSHUEM MPUPOTHO-KIMMATHYECKUX (DAKTOPOB, a TAKXKE
MOCTYIUICHHEM TIPOMBIIUICHHBIX 1 KOMMYHAJIBHBIX CTOYHBIX BOJ (pUCYHOK 4.2.9).

7
"14'0"E

Legend

3 Issyk-Kul Lake
Kriging
Prediction Map
TN (mar/L)
Filled Contours
N o-o0.13
| 0,13-0.,22
1 0,22 —-0.,29
0,29 -0,35
0,35 —-0.39
0,39-0.,44
0,44 — 0.51
o 5 10 20 20 40 B 0.51 — 0,81
Eas 1K I 061-0.73
I 0.73-0.9

76°12°0"
76°12°0"E

1:700.000

Pucynok 4.2.9 [IpocTpaHcTBeHHOE pacnpe/ieieHne KOHIIEHTPaIluii HUTPATOB.

Konnentparus dochopa B o3epe BappupoBana B mnpenenax 0-0,0067 wmr/m,
¢dochop ObLT CKOHIIEHTPUPOBAH B CEBEPO-BOCTOYHOM YaCTH 03€pa, YTO KOPPETUPYyeT

C OCHOBHBIMHU HCTOYHHKaMH TIIOCTYIUICHUS OTXOHAOB KHBOTHOBOJICTBA (pI/ICYHOK
4.2.10).

78°14'0"E
-

76°12'0" Legend
) 1ssyk-Kul Lake
Kriging
Prediction Map

PO4 (ug/L)
Filled Contours

§0"N B 0 -0.0016
N I 0.0016 — 0,0026
0,0026 — 0,0032
W@h 0,0032 - 0,0035
N 0,0035 — 0,0041
1:700.000 0,0041 - 0,0051
0,0051 - 0,0067
o 5 10 20 30 40 I 0.0067 — 0,0094
o ikt B 0.0094 - 0,014
I 0.014 - 0,021

Pucynok 4.2.10 IlpoctpancTBeHHOE pacnpeaeneHue koHuenTpamuii POy

Konnentparusi, xnopoduiuia-a B o3epe koiebanach B npenenax 0-1,87 mr/n u
COCpEIOTOYEHA B CEBEpPO-3aIaJHON YacTH 03epa, YTO, BEPOSTHO, CBUACTEIBCTBYET O
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MOBBIIIICHHOU YA3BUMOCTH I[&HHOfI 30HBI K aHTPOIIOI'CHHBIM BOSI[GI\/'ICTBI/IHM (pI/ICYHOK

4.2.11).

78°14'0"E

76°12'0"
76°12'0"E

Legend

) 1ssyk-Kul Lake
Kriging
Prediction Map
Chi_A__mg
Filled Contours
B 0 - 0,694
N B 0,694 — 1,13
1,13-1,83
w é@ E 1.83-292
S 2,92-4,67
1:700.000 487 7,42
742-118
:')_5 _-c 20 20 a‘o. 118-187
Bl 18.7-296

Pucyrok 4.2.11 IIpocTpaHCTBEHHOE pacipeenenne kouuentpauuii Chl-a.

Takum o00pa3oMm, COrJacHO HPOBEIECHHBIM HCCIEIOBAHUIM, TPODOUUECKHI
YpPOBEHb  03€pa  OT  YJIbTPAOJUTIOTPO(HOTO  IOCTENEHHO, B  Haubosee
ypOaHU3UPOBAHHBIX MECTaX, IIEPEXOAUT B Me30TpodHOe cocTossHue (Tadbmuna 4.2.4).

Tabnuna 4.2.4 - [Tokazatenu coctostaus o3.Mcerik-Kynb mo nnaexcy TLI, 2022 r

[TyHKTBI Touka | TN | TP SD Chl-a TLI
otbopa | mr/ | Mr/a M Mmr/m?
hi§
Kaxo1-Cait 9¢ 0,43 10.001 | 15 23 2.17 OJIUTOTPO(d
banbikusr la 0,94 1 0.005 | 8,5 64 3.31 Me30Tpod
Yok-Tan 4a 0,66 | 0.006 | 12 87 3.27 Me30Tpod
Yonmon-Arta | Sa 0.68 | 0.002 | 14 90 3.13 Me30Tpod
['puropbeBka | 6a 0.69 | 0.006 | 13 51 2.89 Me30Tpod
Bocrepu 7a 0.71{0.003 | 9,7 54 3.08 Me30Tpod

4.3 JkoJI0oTHYECKOE COCTOSTHNE NMPUOPERHBIX 0y(epHBIX IKOCHCTEM 03epa
HUccpik-Kyap U UX poJib B YCTOWYMBOM Pa3sBUTHHU. bbpuIO mpoaHamm3mpoBaHO
HKOJIOTHYECKOE COCTOSTHUE MTPUOPEIKHBIX OyPepHBIX IKOcucTeM o3epa Mcchik-Kynb u
WX POJIb B YCTOMYMBOM Pa3BUTHU.

[IpoBeneHubie uccaenoBanus, mnokaszanu, yto ¢ 2000 roma waer TEHIACHIMS
CHIDKSHHMSI TUIOIIA TN MPUOPESKHBIX OydepHbIX 3emensb (Tadauia 4.3.1).
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Tabmuma 4.3.1 Ilnomanes npeoOpa3zoBaHHBIX NPHOPEKHBIX OydhepHbIX 30H Ha
pacctostauu 100 M 1 500M, ra

Tpancopmanus 163 2012r. 2017r. 2021r.
Bcero Ha paccrosiHuu 100 metpoB umeercs 2306 ra 3emenb

3acTpoiiku Ha paccrosiuuu 100 m 104.52 220.71 329.6
Bcero Ha pacctossHuu S00 meTpoB umeercs 8551 ra 3emenb

¢/X 3eMJIi Ha paccTosHUU-500 M 2429 2189.65 2116.4
3aCTpOUKHU Ha paccTtossHuH 500 M 446 663.78 910.09

Hannpie Tabmumpl 4.3.1 mokaspiBaloT, 4YTO MpHOpExXHbIE OydepHbIe 30HBI
(ITb3) 3ametrHo ymenbmarrcs, ¢ 2010 roma Ha pacctosuun 100 MeTpoB OT
oeperoBoii iuaun 3actpoeno [1b3 14.5%, a na paccrossaun 500 MeTpoB 3aCTPOEHO
Bcero 35.6% I1b3 nnu 64.4% cocTaBisIOT €CTECTBEHHBIE SKOCUCTEMBI. ECi y4ecTs,
4YTO JUIsl COXPAaHEHHsS CaMOBOCCTAaHABJIMBAIOIIEH CHOCOOHOCTH pPEKOMEHIYETCs
coxpanuTh 70% sKocucTeM, TO MPEBBIIIICHUE MPE0Opa3oBaHus yke cocTaBiseT 5.6%.

CornacHo aHanu3y, npuopexkHble Oy(depHble 30Hbl ObUIM TPAHCPOPMHUPOBAHBI
s cnenyromux neneit: 104.52 B 2012 roxy, 220.71 B 2017 rony u 333.4 ra va 100
M 1utomraau 3actpoiku B 2021 roxy. st mamrau Ha 500 metpoB B 2012 roay - 2 429,
B 2017 rony - 2 189.65, B 2021 roay - 2 135.18. B 2012 roay - 446, B 2017 rony —
663.78, B 2021 roxy — 910.09 ra 3emnu mon 3acTpoiKy (KHIIbIE JOMa, TOCTEBBIC
noma, caHatopuu, kKade). CremoBarenbHO, MPUOpPEKHAs PACTUTEIHLHOCTH Oblia
BBIpYOJIEHa B OCHOBHOM TIOJT 3aCTPOMKY.

HepanmonanbHoe nmpeodpa3zoBaHue NPUOPEKHBIX IKOCUCTEM O3€pP MPUBOJIUT K
LEJIOMY PSAY SKOJOTUYECKHUX MPOOJIeM, B TOM YUCIE PUCKY NMOTEPU KauyecTBa BOJbI U
BTpOoPUIIMPOBaHHIO BOAOeMOB. KakoBa go/mkHa ObITH ONTHUMalbHAas IIMPUHA
npubpexxHot OydepHoit 30HBI? [l OTBeTa HA TMOCTABJICHHBIM BOMPOC OBLI
UCIIOJIb30BaH METOJl “‘COOTHOIIEHUE IIEHbl — BBIFOJBI’, B KOTOPOM ONTHUMAaJIbHAs
mupuHa OypepHON 30HBI PACCUMTHIBAJIACH HA OCHOBE IKOHOMHMKO-IKOJIOTHYECKUX
BBITOJIT W JOKOHOMHUYECKOM CTOMMOCTA HWHBECTUIMA HAa  BOCCTAHOBJICHUE
npeobpa3zoBaHHOr0 JaHAmadTa. belmu cMoaenupoBaHbl BIWUSHUS — U3MEHECHUS
CTPYKTYpbl Oy(pepHOif 30HBI Ha KAa4€CTBO BOJIBI 03€pa MyTeM pa3pabOTKH CIICHAPUEB
DKOJIOTUYECKUX U3MEPEHUM.

CornacHo cratucTuyeckuM JaHHbIM Ha 2012-2022 ronapl, HeoOXOIUMO
BepHYTh 333.4 Ta 3aCTPOCHHBIX 3eMelb MOJ] KYCTAapHUKHA WU TACTOWINA, YTOOBI
MPEIOTBPATUTh YCWICHHE TIpoIllecca ASBTPOPUKANNK W COXPAHUTh YCTONYHMBBINA
PEKpEalMOHHBIN MMOTEHIMAl o3epa. B Hamux ycnoBusx, Ha npumepe ozepa Hccoik-
Kynsb, mupuna 0ydepHoit 30HbI At 3KocucTeM BapbupoBaia oT 200 M B HauMeHee
ypOaHu3upoBaHHbIX 30Hax 10 600 M B Haubonee ypOaHW3UPOBAHHBIX. Pe3ynbTaThl
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3HAYEHHUs] BEJIUYUHBI O TMO3BOJISIIOT CAENAaTh BBIBOJ, YTO C YBEJIMUYEHUEM CTEIECHU
TpaHchopMaIi TpUOPEKHbIE TEPPUTOPUU TEPSIIOT CBOIO IKOJIOTMUECKYIO IIEHHOCTD,
U 3aTpaTbl Ha KX BOCCTAHOBJIEHHWE BO3pACTAaIOT, CTAJNO OBITh [JISI COXPAHECHMUS
AKOJIOTHYECKOTO Oajlanca moTpedyercs: Oosbllas MHUPUHA TPUOPEKHOU OydepHOoit
30HBI.

4.4 JxoJIOTHYECKHE PUCKH NPeoOdpPa3oBaHUsl NMPUOPEKHBIX IKOCHUCTEM B
arpoJianimaTbl U MOCJAEACTBUS AJsl YCTOWYMBOro pa3sputus ozepa Hcchik-
Kyab. 13 npeobpazoBbiBaeMbIX JaHAMA(TOB TOJBKO OOpa3ibl ¢ aOpUKOCOBBIMU
noJISIMU UMeNH Oosiee OJMM3KUN K €CTECTBEHHBIM OOJIEMTMXOBBIM 3apOCisiM CBOMCTBA
MOYB, OJIHAKO HEOOXOJIMMO YUYHUTHIBATH, YTO MPH BbIPAIIIMBAHUU IUIOJAOBBIX KYJIbTYD,
MOTYT OBITh KCIIOJIb30BAHBI Pa3IMYHble IepOULIU/bl, UHCEKTULIUIBl U IECTUIUIbI,
PUYEM «HEOJTHOKPATHO.

4.5 OnpeneJsieHue MMUPUHBbI NPpUOpexkHoil OydepHoii 30HbI 03epa Hcchik-
Kyuab ¢ ucnoinb3oBanueM Meroaa “cOOTHOLICHHMS BbIToAbl U 3aTpar”. CoriacHo
CTaTUCTUUECKUM JOaHHBIM Ha 2012-2022 roasi, HeoOXoaumMo BepHYTh 333,4 ra
3aCTPOEHHBIX 3€MeJb I0J] KYyCTapHUKM WJIM NacTOuia, 4YTOOBl MPEIOTBPATUTH
yCUJIEHUE IIpolecca 3BTPO(UKALNA U COXPAaHUTh YCTOMYMBBIA pEKpealiMOHHBIN
noteHuuan ozepa. Kak mokasplBaroT Halllu MCClIEJOBaHMs, IMpUHA Oy(depHON 30HBI
MOXET BapbUPOBATHCS B Pa3HbIX IMpeAelax B 3aBUCUMOCTH OT MPUPOJHBIX,
KJIIMMAaTUYECKHUX, COUUATIbHBIX U 3KOHOMUYECKHUX YCIOBUN IKOJIOTMYECKON CUCTEMBI,
ot 200 go 600 M. Takke ucciaen0BaHMs MOKa3aiu, YTO TpaHchopMalrs NPUOPEKHBIX
Oy(epHbIX 30H UMEET MPSAMYIO KOPPEIALHIO C YBEIMYEHUEM B BOJIE, XJIOpoduiuia-a
(tabmuma 4.5.1).

Tabnuma 4.5.1 - 3aBucuMocTs TpaHchopMalvK Ha 3HaUeHHe uHjaekca TLI

["onbr Cpennwuit TLI | % npeoOpa3oBaHHBIX % mpeoOpa30BaHHBIX
IJIOIIA/IeH Ha PACCTOSIHUU | TUIOIIAJEeH Ha PACCTOSTHUU
100m 500m

2017 2.42 9.57 33.37

2022 3.14 14.46 35.61

Kaxk BUHO u3 TaOJIUIIBI 45.1 C YBEIIMYEHUEM MPOLIEHTA

TpaHC(HOPMHUPOBAHHBIX 3€MENb PACTET U MHAECKC TPO(YHUUECKOTOo YPOBHS BOJABI 03€pa
Ucchik-Kynb, 4TO mMoKa3bIBa€T 3HAYUMOCTh JIMMUTUPOBAHUS TPaHCHOPMHUPOBAHUS
NpUOPEXKHBIX Oy(PEepHBIX 3eMellb Il YCTOWYMBOIO Pa3BUTHS U HUCIOJIb30BAHUS
DKOCHUCTEMBI 03€pa.

JIist  coxpaHeHUsT TPUPOJHONM DKOCHCTEMBI M O0OECIeUeHHUs YCTONYHBOTO
pa3BUTUSL U TOJIYYEHHs BBITOJ OT 3KOCHCTEMHBIX YCIyr HE HAHOCS eMy yiiepba
HE00X0 MO noJHOM ~ MHQOpMaIHe o BO3MOXKHBIX

BIaACTb COCTOSAHMUAX,

MNOCICACTBUAX TIPHHUMACMBIX ,IIGﬁCTBHﬁ, 1 AOCTHXKCHHUA 4YCro KIIHOYCBBIM
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(haKkTOpOM SIBIISIETCS MPABIJIBHO OPTaHU30BAHHBIA IKOJIOTHYECKUI MOHUTOpWHT. Ha
OCHOBAaHMM TIOJIYYEHHBIX JIaHHBIX OblIa pa3paboTaHa Hay4yHas pa3padoTKa
MH()OPMAIMOHHOW CHCTEMBbl 3KOJOTUYECKOro MOHHUTOpUHTa o3epa Hccwhik-Kynb
(MUCOM), mnosBomstonias mojydarb UHGOpPMAIMIO W aBTOMATHU3UPOBAHHO
pacuuTeiBaTh HHAEKC TLI, mmpuny mnpubpexHoit OydepHOH 30HBI 03epa, B
3aBUCUMOCTH OT TMpeoOpa3oBaHmsi TPUOpPEKHBIX OydepHbIX 30H, Ha 0ase
Hmxenepunoro ¢akynsrera KTY Manac. IlomyueHnnble pe3ynbTaThl JaHHBIX
UCCJIEIOBAaHUI MOKa3bIBAIOT O BAXKHOCTH U HEOOXOJIUMOCTH BHECEHUSI U3MEHEHUH B
HallUOHAJIBHYIO TPOrpaMMy SKOJIOTMYECKOr0 MOHUTOpHHra o3epa HMccwik-Kyob,
BKJIIOUCHHEM B €€ MPOrpaMMy OINpeeieHUE MoKa3zaTels «XJIopoduiul-a», a TaKxKe
W3MEHEHUEM TaKTUKU YIPABJICHUS NPUOPEKHBIMU DKOCHCTEMaMH Ui 1O
OIPEJEICHUI0 HEMPUKACAEMBIX TPUOPEKHBIX Oy(EepHBIX 30H SKOCUCTEMBI 03epa JJIs
COXpaHEHHUs KadecTBa M OanaHca camoperynupoBanus o3epa McceikKyns wu
oOecrieyeHusi ero yCTOWYMBOIO pa3BuTusA. lIpennokeHo BHECTH W3MEHEHHS B
HallMOHAJIBHYIO MPOTpaMMy  3KOJIOTMYECKOTO MOHUTOPUHIA, JIONOJHUB  €r0
nokasareneMm «xjopouiui-a», uHaekcom TLI, opranuzanueit HaOmroneHus 3a
TpaHchopMHUpOBaHUEe TMpUOpexHON OydepHoil 30HBI 03epa, pa3padoTaHbl U
BHEJJPEHBI B NMPOoU3BOJACTBO ([lemaprameHT OMOpa3HHOOpa3ust U 0CO00 OXpaHSIEeMbIX
NPUPOAHBIX TEPPUTOPUN NMPU MHHHUCTEPCTBE MPHUPOAHBIX PECYPCOB 3KOJOTHH U
TexHudeckoro Hamsopa KP, dupeknus buochepnoit Tepputopun blceik-Kenn)
NpaKkTUYECKUe  pekoMeHjgauuu  «OnTumMusamnusi  CUCTEMBI  3KOJOTHYECKOIO
Mouutopunra Uccoik-Kynb» u MeToinka oréopa mpod u onpeaesieHus xjiopoduiiia-
a. PaspaboranHple HaydHble pa3pabOTKM TO3BOJIIT HE TOJBKO COOHMpaTh
AHAJIUTUYECKUE JAHHbIE, HO W T[O3BOJIST AHAIW3UPOBaTh U MNPHUHUMATH
COOTBETCTBYIOIIME  MEphl  NPENOTBPAIIAIONINE  YXYIUIEHUE  JKOJOTHYECKOIO
COCTOSIHUSL 3KOCHCTEMBI 03€pa.

4.6 UHTerpupoBaHHBIH HHIEKC Y3BUMOCTH KAaK OCHOBA YCTOWYHBOIO
pa3BUTHS NPUOPEKHON 30HbI: aHAJIM3 HA npumepe o3epa Uccbik-Kyuas. C nenbro
ONpENENeHUs] U OIEHKU YSI3BUMOCTH NPUOPEKHBIX DKOCHCTEM, Ha MpUMeEpe
npubpexHo skocucTeMbl o3epa Mccwhik-Kynb ObUT omnpeseneH WHTErpUpOBAHHBIMN
uHnekc npuopexuon yszsumoctu (ICVI), B pacuere KOTOpOro ObUT HCIOJIL30BaH
uHpeke npubpexHoin yszpumoct (CVI) u conmanbHO-2KOHOMHYECKHN WHJIEKC
ys3eumoctd  (SVI).  BiusHue dYenoBeyeCKOW MEATEIIBHOCTH Ha MPHOPEIKHYIO
Tepputoputo o3zepa Hccbik-Kynp ObUT OIEHEH KOJMYECTBEHHO IMYTEM pacyeTa
COIlMaJIbHO-9KOHOMHUYeckoro  uHiekca  (SVI)  wmsydaemoro  paiiona. SVI
WUIIOCTPUPYET  CTENEHb Yrpo3bl  COLUATBHO-KOHOMUYECKHUX (DAKTOPOB IS
MpPUOPEXKHBIX Tepputopuil. JlaHHBIN aHaANMM3 MPOBOAMIICS MyTeM cOopa marepuarna,
CTaTUCTUYECKUX JAaHHBIX U MojcueTa uHaekca SVI aia kaxmoro aqMuHUCTPATUBHO-

TepputopuanibHoro paroHa Hccwik-Kynbckoit obmactu. CorimacHoO TpOBEIECHHBIM
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pacueram, CTENEHb YSI3BUMOCTH, CBsI3aHHAasi C KOJMYECTBOM DPEKpPEalMOHHBIX
00BeKTOB BOKpYT 03epa Mcchik-Kyib, sBisieTcsi caMoil BBICOKOM Jisi BCEX pailoHOB,
kpome Trornckoro. CTeneHp ysI3BUMOCTH, CBSI3aHHAS C 3€MJICTIONb30BAHUEM, BBICOKA
JUIsl BCceX paiioHOB. MHTeHCHMBHOE 3emiiefienuie B NPUOPEKHOW 30HE MPUBOIUT K
TpaHchOpMaIK MPUPOTHOTO JaHamadTa MoOepeKbs.

AHTpOIIOTEHHOE  BO3JCWCTBUE - ypOaHU3allMsi TEPPUTOPUHU, pPa3BUTHE
IPOMBIIIJICHHOCTH, TPAHCIOPTa, BBINAC CKOTA, OPOIICHHWE 3E€MENb SBISIOTCS
HETaTUBHBIMHU (DaKTOpamMH, yrpoXKAIOUMMH SKOJOruueckor Oe3zomacHoctu Mcchik-
Kynbckoit oOmactu. 3arpsi3HEHHbIE Y4YacTKHM, CBSI3aHHbIE C  pe3yJbTaTaMH
NEeSATEIbHOCTH TOPHO00BIBAIOIIEH MPOMBIIIIIEHHOCTH, MIPEACTABIISIIOT BHICOKUN PUCK
C TOYKH 3PEHUSI SKOJIOTMUECKHUX TOCIIEICTBUM.

[Io connanbHO-3KOHOMHYECKOM YSA3BHUMOCTH 3HadueHuss SVI BapbupoBanuch
cineayromum odpazom: Uccwik-Kynw (237,2)> Ton (158,1)> Ak-Cyy (125,0)> Tron
(42,43)> JIxeto1-Ory3 (24,49). Tronckuii u JIxeTsl-Ory3ckuii pailoHbI UMEIOT 0oJiee
ciabylo CTeleHb YSI3BUMOCTH H3-3a HHU3KOH IUIOTHOCTH HACENEHHS, OTCYTCTBUS
COBPEMEHHOM HHPPACTPYKTYPHI ¥ MPOMBIIIUICHHOCTH (PUCYHOK 4.6.1).

N

Ak-Su

wion

Pucynox 4.6.1 [IIpocTpancTBeHHass ~HM3MEHYMBOCTh  HMHJAEKCA  COLMAIBHO-
skoHOMHUYecKOoM ysi3BUMOCTH (SVI) mobepexbst 03.Uccbik-Kyib.

[Ipy mOmapHOM CpaBHEHMHM  COLMAJIBHO-3KOHOMHYECKHX  IEPEMEHHBIX
MPUOPUTETHBIMHU TApaMEeTPaMU SIBJITIOTCS TJIOTHOCTh HACEJICHHS, MNPUOPEKHOE
3eMJICTIONIH30BAHNE W KOJIMYECTBO PEKPEAIMOHHBIX U MPOMBINIICHHBIX 00beKTOB. K
CO’KaJICHUIO, CTAaTyC 0CO00 OXPAHIEMBIX PUPOIHBIX TEPPUTOPUIN BIOJb TOOECPEKbS
o3epa Mccrik-Kynp He B MOTHON Mepe CIpaBiseTcsl CO CBOMMU 00s3aTelIbCTBAMU 110
obecnieuenuto oxpanbl OOIIT.

OnpeneneHue CTENEHU 3aAlUIIEHHOCTA MOJA3E€MHBIX BOJA I[IpUUCCHIKKYIIbS,
OBLJIO BBITIOJTHEHO B COOTBETCTBUM ¢ MeTonmkoit B. M. TI'ompnOepra, BHECEHHOMU
Mogudukammsmu, npemioxkeHabiva K. A, KoxoOaeBbiM. [lns  omeHKH
WCITOJIB30BAIMCH 0aJUThl, KOTOPBIE OMPENETISUINCh HA OCHOBE TaKUX IMapaMeTPOB, KaK
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TOJIIIMHA CJIa0OMpPOHUIIAEMBIX OTJIOKEHUW, TIyOMHA YpOBHSA TMOJI3EMHBIX BOJ,
JUTOJIOTUSL W (UIIBTPAIIMOHHBIE XapaKTEPUCTUKH TOPOJA, IMPHUMEHSsS YpaBHEHHE,
npegioxeHoe K.A.  Koxo0aeBbIM, IO KOTOpPBIM cocTaBiieHa Kapra «CTeleHb
3alIUIIEHHOCTH TOJ3€MHBIX BOJl OCHOBHBIX OKCIUTyaTHPYEMBIX BOJIOHOCHBIX
TOPH30HTOBY, C UCTIOJIB30BaHKEM mporpaMmmbl Maplnfo (pucynok 4.6.2).

Pucynokx 4.6.2 - Kapra «CreneHp 3anUIIEHHOCTH TOI3EMHBIX BOJI OCHOBHBIX
AKCIUTyaTUPYEMBIX BOJIOHOCHBIX TOPU3OHTOBY» [ [pUHUCCHIKYIBS.

Brusiare GeperoBeix (haktopoB Ha modepexkbe o3epa Uccwik-Kynps (CVI), 6bi1
OIICHEH C YYETOM TPEX MEPEMEHHBIX (THUIT OEPETOBOM JIMHUH, PEKU U CTCTICHD 3aITUTHI
TPYHTOBBIX BOJ), BIMSIONIMX Ha YS3BUMOCTH NMPHOpPEKHBIX paiioHOB. Ilpm oreHke
YSA3BUMOCTH TTOOEpekbsi o3epa 3HaueHuss CVI BapbupyroTcs ClaeayronmM oopa3om:
Uccpik-Kyns (15,49) > Ton (15,49) > xets-Ory3 (8,66) > Tromn (7,75) > Ak-Cyy
(5,0) (pucynok 4.6.3).

Legend

Y

sa 100

Pucynox 4.6.3 IIpocTpancTBeHHas H3MEHYMBOCTh MHACKCA YSI3BUMOCTH MOOEPEKbS

(CVI) o03.Ucchik-Kynb
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[Tpubpexubie 30HbI Mccbik-Kynbckoro u ToHCKOro pailOHOB HMMEIOT BBICOKHIA
YPOBEHb YSI3BUMOCTHU, TaK 32 UEPTOM MPUOPEKHBIX 30H PACIIOIO0KEHBI MHOTO 3aHUi
TypUCTUUYECKUX 00BEKTOB. OmnpenenuB 3HaUYCHUS ABYX Npeablayux uHjaekcos SVI
u CVI Obu1 pacunTaH HMHTETPUPOBAHHBIA HMHACKC YSI3BHUMOCTH IMOOEpEeXbs o3epa
Hcepik-Kynb.

Kak Buano wu3 pucynka 4.6.4, COOTHOIICHHE JaHHBIX, IOJYYEHHBIX B
pe3ynbTaTe pacueTa MHAEKCA YA3BUMOCTU MOOEPEKbs, COLUATbHO-IKOHOMUYECKOTO
MHJICKCA YSI3BUMOCTH M WHTETPAIBHOTO HMHJIEKCA YSI3BUMOCTH MOOEPEXbs, MOKET
OBITh MCMOJB30BAHO B KAYECTBE MHTETPAIBbHBIX MMOKa3aTeNed YCTOWYMBOTO Pa3BUTHUS
NpPUOPEKHBIX TEPPUTOPUM M KaK CcHUCTeMa WHAMKATOPOB  AHTPOIOTE€HHOM
TpaHcpopMalKi TEPPUTOPHUI Ui ONpeAeTCHUs] PUOPUTETHOCTH MEPOIPHUATHI 1O
YCTOMYMBOMY PAa3BUTHUIO NPUOPEKHBIX TeppuTopuid. JxeTsl-Ory3ckuili paiioH
(16,12) B xareropun Hu3koro pucka. Ak-Cyy (65,00 u Tion (25,55)
XapaKTEPHU3YIOTCS YMEPEHHOW CTENEHbIO YSI3BUMOCTU. ToHCKui paiioH (86,80)
OTHOCHUTCSI K KaTeropmm BbICOKOTO pucka. Hakonen, Hcceik-Kynbsckuit paiion
(126,33) mpexacraBisier coboil Haubosiee YA3BUMBIA TPUOPEKHBIA  Y4aCTOK.
WuTerpupoBanHblil HHAEKC ys3BUMOcTH TipubOpexHoit 30HbI (ICVI), paccunTanHblii
JUISL KQKJOW 30HBI, TOKA3bIBACT, YTO YSA3BUMOCTh Pa3IMYHBIX YYAaCTKOB 3aBUCUT Kak
OT (PM3UUYECKUX, TaK U OT COIMATbHO-OKOHOMHUECKUX (PaKTOPOB.

N

Dznoty-Oghuz

Pucynox 4.6.4 IlpocTpaHcTBeHHass W3MEHYMBOCTh WMHTETPHUPOBAHHOTO WHIEKCA
yszumoctH mooepexbs (ICVI) Uccoik-Kynbckoit 6eperoBoit mmauu

CrnenoBaresibHO, OlIEHKA YSA3BUMOCTH MpUOpekHOM 30HBI 03epa Mccrhik-Kynb
C HCIIOJB30BAaHUEM WHTETPUPOBAHHOTO MHACKCA YSI3BUMOCTH, KOTOPBIN YUUTHIBAET
KaK (pU3MUYECKHEe, TaK U COIMAIbHO-DKOHOMHYECKUE (PaKTOPHI, MO3BOJIAET JETAITHHO
OXapaKTEPU30BaTh SKOJIOTMYECKOE COCTOSIHUE peruoHa. HHTerpaibHbI HHAEKC
yszpumoct  (ICVI) mpenocraBnsier Hambosnee TOYHYIO KAapTHUHY YS3BUMOCTU
npuOpexHpix 30H. CrenoBaTeNbHO, OJHOM W3 KIIIOUEBBIX 3a/ay  SIBISIETCS
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oOecnieueHrne CcOaJaHCUPOBAHHOTO  Pa3BUTHS  NPUPOAHBIX W COLHUAIBHO-
HDKOHOMHYECKUX CHUCTEM, HaXOISAMIMXCA B TOCTOSHHOM B3aUMOJEHCTBUM, MJIf
JOCTHKEHUS YCTOMYMBOTO Pa3BUTHUS TPUPOTHON SKOCUCTEMBI.

Takum 00pa3oM, TOJNy4eHHBIE PpE3YyJbTAaThl JIAHHBIX  HCCJIEAOBAHMIMA
MOKa3bIBAIOT O BAXKHOCTU U HEOOXOIUMOCTU BHECEHHSI N3MEHEHU B HALIHOHAJIbHYIO
porpamMmy 3KOJIOTHYECKOro MOHUTOpHUHra ozepa Mccbik-Kynb, BKIOYUEHHEM B €€
IporpaMMy OTMpeiesieHre MoKa3aTens XJI0pohuiui-a, a TakkKe U3MEHEHUEM TaKTHKU
yIpaBiIeHUST MPUOPEKHBIMU HKOCHCTEMaMU 10 OMNPECICHUI0 HEMPUKACAEMBIX
npUOpexKHBIX Oy(DEepHBIX 30H IKOCUCTEMBI 03€pa, JJII COXpPAaHEHHUs KauyecTBa M
Oananca camoperynupoBanus o3epa NccbikKynb u obecriedeHus: ero ycTon4mBOro
pazButus. [lpeasio)keHO BHECTM U3MEHEHHMS B HAlMOHAIBHYIO IPOrpamMmy
HKOJIOTMYECKOTO MOHUTOPHUHTA, JIOMOJHUB €ro ImokasareieMm ‘xjopoduui-a”,
uHjekcoMm TLI, opranuzanueid HaOmr0IeHUs 3a TpaHCPOPMHUPOBAHUE TPUOPEKHON
OydepHOi1 30HBI 03epa; pa3paboTaHbl U BHEAPEHHBI B MPOU3BOJCTBO (JlemapTaMeHT
OnopazHooOpazust u  0co00 OXpaHSAEMBIX NPHUPOAHBIX TEPPUTOPUN  TIPH
MuHucrepcTBE MPUPOIHBIX PECYPCOB HKOJIOTUU U TexHHYeckoro Ham3opa KP,
Hupexuus buocdepnoit Teppuropun “blcbik-Kenp”) npaktuueckue peKOMEHIAINH
“OnTuMHU3anusl CUCTEMBI IKOJOTMYECKOro MoHuTopuHra o3epa HMccwik-Kyns” u
MeToJMKa 0TOOpa Npod U onpeesieHus XJaopoduia-a.

B I'V/IABE 5. «9KkoJiornyecku yCTOWYUBBIE MOAX0Abl K MCINOJIb30BAHUIO
NPUPOAHBIX PECYPCOB U PEUUKIMHIY OTXOJ0B B PEeruoHax, MOABEPKEHHBIX
TEXHONCeHHOMY BO3ACHCTBUIO» IIPUBEACHBI METOABI, IIOAXOABl W NPUMEPHI
MTOJIOKUATEIIBHBIX MTPAKTHK PALMOHAJIBHOIO MCIOJIB30BAHUS IPUPOIHBIX PECYPCOB B
pErmoHax NOJABEP)KEHHBIX TEXHOTEHHOMY BO3JAeUCTBHIO. [7maBHOM 3amaderl mpu
OpraHu3alliyd JAESITEIbHOCTH MNPOMBIIIIEHHBIX OOBEKTOB SBISETCA OOecleyeHue
MAaKCUMAJIBHOW LIMPKYJIAPHOCTH HCIOJB30BAHUS KaK IMPUPOIAHBIX PECYpPCOB, TaK U
OTXOJI0B, BOSHUKAIOIIMX B IPOLECCE UX PAOOTHI.

5.1 Jkonornyecku 0e3omacHbie METOAbl BOCCTAHOBJICHUS 3arPA3HEHHBIX
He(TenpoaAyKTaMHM TIpPYHTOB. IIpoBeleHHbIE HCCIIENOBAHUSA U IIOJYYEHHBIC
pe3yibTaThl TMOKa3alld, 4YTO TPYHT 3arpsA3HEHHBIX HEePTENpoAyKTaMu Mocie
OropeMeauaMoOHHbIX padOT MOXHO HCIOJIb30BaTh B KayeCTBE IMOKPOBHOIO
MaTtepuana Jijisi MOJIMIroHa, YTO MO3BOJIMT HE TOJBKO COKPAaTUTh 00bEM OTXOJ0B Ha
MOJIMTOHE, HO M COKOHOMHUTb YHMCTBIM TPYHT [ NOKpbITHS. OpraHuzanus
KOMITOCTUPOBaHHS TBepAbIX ObITOBBIX 0Tx0m0B (TBO) Taxke cmocobcTByeT
YMEHBILIEHNI0 00BbeMa MOJIMTOHA U MO3BOJISET MOJIYYUTh KAUeCTBEHHBIH MEJIUOPAHT
JUIS1 3ACOJICHHBIX ITOYB.

[IpeacraBinensl MeTonbl OWOpeMeAMalMM  JJIi BOCCTAHOBJICHUS  IOYB
3arpsi3HEHHBIX He(TEeNpOoayKTaMH, MPUMEHUMBIX B YCJIOBHUSIX BEUHON MEP3JIOTHI
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pynuauka Kymrop. Pe3ynbraThl PU3NKO-XUMHUYECKUX XapaKTEPUCTHK TTOYBEHHOTO
oOpa3siia 10 1 nocje oopaboOTKH IpeacTaBiieHbl B Tabiuie 5.1.1.

Tabnuma 5.1.1 - OU3NKO-XUMUYECKUE XaPAKTEPUCTUKU MTPOOBI TOUBHI

ITonBux. O6meH. Opr.yriepon
Ob6muit | dopma KaJuit ouBkI (%)
pH a30t1 (%) | docdopa

(mr\kr)
KonTtpomns 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 — 47.2 352.0 7.17

HcxonHoe coaepkaHue MoABMXKHOIO ¢ocdopa cocrasisso 6 mr/kr. [locne
PEKYJIbTUBALIUU €r0 COJIepKaHUE YBEIUYIIOCh BO BCEX TPEX BapuaHTax 00pabOTKH,
npudeM 3HauutenbHoe yBenuuenue (P <0,05) naGmroganock mpu OnoayrMeHTaldu
10 90 wmr/kr. IlpuumHa Takoro yBEJIUYEHHUS OOBACHSIETCS AKTUBHOCTHIO
pactBopsitoniux  (ocdarel  OakTepuii, KOTOpPHIE JOJDKHBI OBLIM  BBIACISTH
OpraHu4eckue KUcIoTbl U (depMeHThl (ocdaraspl, ycuIMBAIOLIME PACTBOPEHUE
HEpAaCTBOPUMBIX coequHeHuil pocdopa. ConepkaHne 0OOMEHHOIO Kalus /10 Hayaja
DKCIIEPUMEHTa COCTaBISI0O 88 MI/KT, a Tociie OHWOJOTHYEecCKO 00pabOTKH OHO
YBEIMYMIIOCH BO BCeX BapuaHTax B cpeaneM Ha 300 mr/kr. Meroasl OnopemMenuanuu
TaK)K€ CIOCOOCTBOBAJIM YBEJIWYEHHUIO COJAEP)KAHMUSI OPraHWYEeCcKOro yriepojaa B
nouse, 4to orpaxeHo B Tabmuue 5.1.1. ITocne 90 nHell MOJEBBIX SKCHEPUMEHTOB
UCXOJTHOE COJIepKaHhe MX CHHU3WIOCh 10 980 Mmr/kr mpu oOpaboOTKe C BapHaHTOM
ounoctumynupoBanusi. OPdexT go0aBieHUsT  MPEeABAPUTEILHO  OTOOPAHHOIO
KOHCOpIMyMa OakTepuii crocoOCTBOBan jaerpananuu HegrenpomayktoB g0 1 300
MT/KT OT UCXOIHBIX 2 633 Mr/kr. CHIDKeHHE coAepkaHus HedTernpoaykToB mocie 90
JTHEN SKCTIEepUMEHTOB cocTaBmwiio 70 1 340 mr/kr ot ucxomHwix 2 633 Mr/Kr npu
00paboTKe OMOCTUMYIISILHS + OMoayrMeHTALIHS.

[Ipu ucnonws3oBanuu Tobko BS (Ouoctumynsauus) u BA (GuoayrmenTanus)
yepe3 90 nHEN MpOUEHT Aerpajalvy 3arps3HAIOIINX BEEecTB Joctur 62,78% wu
50,63%, cooTBeTcTBeHHO (pucyHok 5.1.1). [Ipu ucnonb3oBaHUM OUOCTUMYJISLIMM +
onoayrmeHTau 3(pPeKTUBHOCTh pasniokeHus: coctaBuia 49,11 %. 1o cBs3aHo ¢
BBICOKOTOPHBIMHM KJIMMAaTUYECKUMH YCJIOBUSIMH, T.€. WHOKYJISIHTHI, BHECEHHBIE B
HOBYIO Cpelly, HE CMOIJM OBICTPO aJanTUPOBATHCS W PA3MHOXKHUTHCS B CIIOKHBIX
KJIINMaTUYECKUX YCIOBUSAX.
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% pa3nomeHus HedTeNpPoaYKTOR

Pucynok 5.1.1 - Paznoxenue HedrenpoaykToB nocie 90 queit omnbita, %.
BS - ouoctumysinus; BA — 6noayrmMenTanus.

Ha wucxomHoM »Tame »SKCIEpUMEHTa WCCIEAOBaHA JIWHAMUKA W3MCHCHUS
o0Iero KonmmuecTBa OaKTepUi B Pa3IMYHBIX OMBITaX OWOpPEeMEIWAlWK ITOYBHI B
teueHue 30 gHel. McxomHoe KONMMYECTBO OAKTEPUU COCTABIISIIO 6,4><106 KOE/Tr,
yepe3 14 u 30 nHelt GMoCTUMYIISIUU O0IIIee KOJMYECTBO OaKTepuil YBEIMYUIOCH 10
19x10° KOE/r u 54x10° coorBeTcTBEHHO. [Ipu OumoayrMeHTalUud TaKkKe
MIPOCIIEKUBATIACH TCHJICHIIUS K YBEIMYCHHUIO OOIIEH YMCICHHOCTH OaKTepui, HO OHa
OKa3ajlach 3HAYUTEIBHO MEHbILE, YeM MpU OMOCTUMYJSLMU, COCTABUB 26X 10°
KOE/r x 30-my g0 skcno3uiuu. OIHakKo Tpu KOMOMHUPOBAHHON 00paboTKe
(BS+BA) obmiee kommdecTBo OakTepuid Ha 30-# IeHb CHU3UIIOCH JI0 2,9 % 10° KOE/r ¢
rcxonubix 6,4 x 10° KOE/r (pucynok 5.1.2).

600 - —e—Biostimulation

—A— Bioaugmentation

—=— Biostimulation + Bioaugmentation

UricIeHHOC TS MHKpPOOprasn3MoB, X103 KOE/rp

Bpewms, cyT.
Pucynox 5.1.2 - Jlunamuka 4HCIICHHOCTH OakTepuil B HedTe3arps3HEHHON MOYBE B
mporiecce OnopeMeIuaIiim.

Meronx OHOCTHUMYJISIIMA WM BHECEHWE MUHEPAIbHBIX KOMIIOHCHTOB B
3arps3HCHHBIA TPYHT, JUIA CTUMYJIMPOBAHHS aBTOXTOHHOW MHKPOQIIOPHI YCKOPHIIA
MPOLIECC PA3JIOKEHUS YITIEBOAOPOAOB: coaepxkanue TPH B mouBe CHHU3WIOCH Ha
62,78 % 3a 90 nuel, a oOmiee KOJIMYECTBO OaKTepUil YBEJIMYMIIOCH B 8,5 pasa.
buoayrmenTanus  (mo0aBlieHHEe TPEIBAPUTETHLHO OTOOPAHHOTO  KOHCOPIIMYMa
OakTepwuii) cHU3MIA coaepxkanue HerempoaykToB B mouse Ha 50,63 % 3a 90 anet u
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BBI3BAJIa yBEJIMUEHUE OOIIETO KomnyecTBa Oaktepuii B 4,1 pasza. PesynpTaThl MeTONa
BS + BA oxkazanuch meHee 3p(heKTUBHBIMH 10 CPAaBHEHHIO ¢ OMocTuMyisiiiuei. [lpu
o0Opabotke BS + BA npoueHT nerpaganuu HegrenpoaykToB coctaBui 49,11% 3a 90
JTHE! TOJEeBBIX KCHEPUMEHTOB. Pe3ynbTaThl Mokaszaiu, 4yTo Ouojerpananvs Oblia
HIke npu obOpabotke BS + BA 1o cpaBHeHuio ¢ OHOCTHUMYJSIUEH WK
OuoayrmenTanueir B oraenbHocTH. OOmEee  KoJauMuecTBO — OakTepuili  mpu
OMOCTUMYJISIIUM ¥ OHMOAayrMEHTAllMM YBEJIWYWIOCh, & NPU KOMOMHUPOBAHHOM
METOJIe, HampoTUB, YyMEHbIIMIOCh. [Ipu wuCmONb30BaHUM KOMOWHUPOBAHHBIX
METOJOB aKKJIMMAaTH3aLHs HHOKYJISITA MOTJIa HE TIPOU30UTH.

Takum o00pa3oM, TMOCKOJBKY HM3BECTHO, 4YTO U OWUOCTUMYJSALHUS, U
OnoayrMeHTalyss MNOBBIIAIOT 3((EKTUBHOCTh MPOLECCOB OYHUCTKU TOYBBI OT
He(TENPOAYKTOB, BHIOOP MOJIXOAIIEr0 METOJA 3aBUCUT OT YCJIOBHMI OKpYXKarolen
cpenbl. [IpruHMMas BO BHUMaHUE JOPOTOCTOSIIIAE METOIbI OOOTallEHUs pa3laraéMbIX
pacTeHUN M UX WHOKYJIALIMH, Mbl CUATAEM, YTO MCIOJIb30BAaHUE OMOCTUMYIIALIMM B
TaKUX CJIOKHBIX KIMMATHYECKUX YCIOBHSX ABISIETCS HAMOOJIee 11eJ1eCO00pa3HbIM.

[IpoBencHHbIE VCCIIEI0BAHHUS IIPOJIEMOHCTPUPOBAIIN BO3MOKHOCTb
UCIIOJIb30BAaHUSI METOJ0B OHOJIOTMYECKOW OOpaOOTKM MOYBBl B KIMMAaTHUECKU
XOJIOJHBIX YCIOBHUSIX BBICOKOTOpbs. Bo Bcex BapuaHTax OHOpeMeIualMOHHBIX
00paboTOK HAOJIIONANOCh CHIJKEHHE COJEpKaHUS HEPTENpOIyKTOB B IIOYBE.
Haunyummii  pe3ynpTaT MO CHHXKEHHUIO COJEpKAaHHUS HEPTENpOAyKTOB B IIOYBE
MoKa3aja MeTo OMOCTUMYJIALINY.

[IpoBenenHbie UCCJIeI0BAHUS MPOJIEMOHCTPUPOBATIU BO3MOKHOCTh
WCIIOJIb30BAHUSI METOJIOB OHOJIOTMUECKOW O0OpadOTKM TOYBBI B KIUMATUYECKU
XOJIOJHBIX YCIIOBUSIX BBICOKOTOpbsi. Bo Bcex BapuaHTax OuOpeMenualMOHHBIX
00pabOTOK HaAOMIOJANIOCh CHUKEHHE COJIEp)KaHUs HEPTENpPOAyKTOB B IIOYBE.
Hawnyumuii pe3ynbTar mo CHUXXEHHMIO COZEpXaHUs He(TEnpoayKTOB B IOYBE
nokaszay Metoj OuoctTumysisiinu. OUUIIEHHBIM MaTepran MOKET OBbITh MPUPABHEH K
KaTerOpUuM MHEPTHBIX MPOMBILUIEHHBIX OTXOAOB, OTHocsmmxcsa k IV kiaccy
omacHocTd. C IUIOHNIAAKK PEKYJIbTUBALUMKM OH MOXKET OBbITh HCIOJIb30BAH MpU
IIOCJIONHOM 3achIlIKE B KAadyeCTBE H30JUPYIOIIEr0 M PEKYJIBTHBALMOHHOTO CJIOS
MOJIUTOHA PyAHUKA.

5.2 Merton (¢purorecTUpoBaHUSA hi ) 6 OLICHKH CHUIKEeHM S
(pUTOTOKCHYHOCTH TPYHTOB, 3arpsi3HEHHbIX He(TeNmPOIYKTAMM.
Ucnoan3oBanne Merona (UTOTECTHPOBAHMS HA 3aBEPIIAIOIIEM 3Tale OYHUCTKU
IPYHTOB 3arpsi3HEHHBIX HE(PTENpOAYKTaMH B YCIOBHUSAX BBICOKOTOPBbS Ha BBICOTE
oosiee 3500 M.H.y.M. aKTyaJIbHO KaK C SKOJIOTMYECKOM, TaK U C IKOHOMUYECKOU TOUYEK
3peHusl. YCTaHOBJIEHO B LEJIOM (PUTOTOKCHUYECKOE MACWCTBHUE 3arpsi3HEHUS IOYB
He(TEMPOAyKTaMH Ha POCT W mpou3pacTaHue pacreHuid. Omnako, Ha 20-€ CyTKH

OpoM3pacTaHuss OTMEYANICAd  CTUMyIUpyromuid  3(QdeKkT 3arps3HeHHus IOuB
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He(TEMPOAYKTaMH Ha POCT KOPHS U cTeOs1 pacTeHui, HO Ha 40-e CyTKH OHO BCE K€
OKa3bIBAJIO YTHETAIOIIee JEHCTBUE, B TO BpeMs Kak (pOHOBbIE 00pa3libl MPOAOKAIN
pacTu.

HecMmoTpsi Ha BbIpaXeHHOE (PUTOTOKCUYECKOE JEHCTBUE TOKCHKAHTA,
BBICOKOTOpPHBIC pAacTeHUs, Takue Kak oBcsHuIa Bawtucckas (Festuca valesiaca
Gaudin) w meen wMuorosetHuid (Lolium perenne) mposBIsUH  CITIOCOOHOCTH
mpou3pacTaTh Ha 3arps3HEHHOM HEPTENpPOMyKTaMH TPYHTE, YTO BAXHO IS
YIIYUIICHHUS] Ta30BO3IYIIHOTO PEeXUMa He(dTe3arps3HEHHOTO TPYHTA M yIIYYIICHUS
ero caMmoouuiaromiei cnocoonoctu. Takum o06pa3zom, METOJl PUTOTECTUPOBAHUS C
UCIIOJI30BaHUEM IUIEeBea MHOToIeTHero (Lolium perenne) u oBCSHUIBI BAJUTUCCKOM
(Festuca valesiaca Gaudin), THIHUYHBIX IPEICTABUTENCH BHICOKOTOPbSI, MPOSBUBIINX
YCTOMYMBOCTh K TIPOM3PACTAHHUIO TIPH OMPEACICHHOM YPOBHE 3arpsS3HCHHS
HEe(DTEPOAYKTaMH MOTYT OBITh HCIIONB30BAaHBI JUIsI peabWIMTalid TPYHTOB
3arpsI3HCHHBIX HEPTEIPOAYKTaMH Ha 3aBEPIIAIONIEM JdTale MX OYHCTKH M TpedyeT
MIPOJIOJDKEHUS MCCIIEIOBAHUN TI0 U3YYCHHUIO MU3MEHEHUsS (PU3HOJIOTHICCKUX CBOWCTB
ATUX BBICOKOTOPHBIX PAaCTEHUM.

5.3 Metoa ¢putorecTHpOBaAHMSA JJIsl OLEHKH CHUKEHUS] (PUTOTOKCUIHOCTH
cj1a003aCOJIEHHBIX MOYB Npu  JAo0aBjeHMH  kKommocta.  OpraHuzanus
KOMITOCTUPOBaHMS TBepAbIX ObITOBBIX o0TX040B (TBO) Takxke crnocodCcTByeET
YMEHBIIICHUIO 00BheMa TMOJIMTOHA ¥ TTO3BOJISAET MOJYYUTh KaUeCTBEHHBI MEITHOPAHT
JUJIS1 3aCOJICHHBIX TTOYB. BBISIBIIEHO ONTUMalIbHOE BO3/AecTBUE IpH J00aBiaeHun 20%
BOJHOTO 3KCTpPaKTa KOMIIOCTA, KOTOpOE OBIJIO BBIPAKEHO B YBEIMYCHHUEM JIJTUHBI
KOpHS U cTeOnsa pacteHuid. Mcmonb3oBaHHE Ke CyXOro KOMIIOCTa B KauyecTBE
MeJMOopaHTa C1a003aCoJICHHBIX MMOYB HE NN MOJOKUTEIbHBIX Pe3yabTaToB. Takum
o0pa3oM, OpPraHW30BaB PEIUKIUHT TBEPJBIX OBITOBBIX OTXOJOB MOXXHO JOOUTHCS
CHI)KEHUS KOJIMYECTBA OPTaHUYECKUX OTXOOB MOMAaJaeMbIX B MyCOPHBIN TIOJIUTOH, a
MOJIYYCHHBIA TIPOIYKT B BUAC KOMIIOCTa MOXXET OBITh NMPUMEHEH I METHOpaIlun
c1a003aCOJICHHBIX MMOYB.

3AK/IIOYEHUE

1. YcranoBneHa HeoOXoauMOCTh cMeHbl mapaaurmbl [1JIK u nomonnenue
CHCTEMBI 3KOJOIMYECKOT0 MOHMTOPHHIa BOJHBIX M IIOYBEHHBIX DKOCHCTEM Ooiiee
UH(QOPMATHBHBIMH,  MHTETPUPOBAHHLIMH,  KOMIUIEKCHBIMH  METOHAMH |
WHAMKaTopamMu. VCrmonp30BaHHbIE, B JaHHOM HCCICIOBAaHMHM TaKHE WHIEKCH Kak:
koappuyuenm obocawenus (EF), unoexc ceoaxxymynayuu (1geo), xosppuyuenm
saepsasnenus (CF), cmenenv 3acpsznenuss  (Cd), wumoexc nomenyuanvro2o
akonoeuueckoeo pucka (PER) m unoexc skonoeuuecxkoeo pucxa (RI), mo3Bossror
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ONPENETUTh YPOBEHb 3arpsi3HEHHS MOYB TSDKEIBIMU METaJIaMH, U OINPEAEISIOT
CTPATETUIO0 YCTOMUMBOIO PA3BUTHS U OXPAHBI OKPYKAIOIIEH CPEJIbl.

2. BoisiBieHO, 4TO  (PUTOMHIMKAIIMOHHBIE  TOKa3aTeNd  OOJenuXu
kpymuHoBuanoi (Hippophae rhamnoides L.), ocHoBanHble Ha MOPGHOIOTHYCCKUX
U3MEHEHUSX, a TAK)Ke Ha POCTE U Pa3BUTHH PACTEHUS, MOTYT OBITh MCIOJIb30BAaHbI B
Ka4yeCTBE OMEPATUBHBIX WHANKATOPOB CTEIICHU HArpy3KU MPUOPEKHBIX IKOCUCTEM.

3. YcTaHoBiIeHa HEOOXOUMOCTh U3MEHEHHS B HAIIMOHAIBHYIO MPOTPaMMy
DKOJIOTHYECKOTO MOHMTOpMHra o3epa MHccwik-Kynb, Bkimrouas B ee cocras
ONpeJiesieHre ToKa3aTenss  «xaopoguan-a» u uHiuekca [LI, mo3Bossronue
OOBEKTUBHO IMATHOCTUPOBATH CTENIEHb TPO(MUU BOJIOEMA U, TEM CaMbIM, 00€CIIEUUTh
JIOCTOBEPHYIO  OLIEHKY  KadecTBa  BOJHOM  cpenbl U 3(PPeKTUBHOCTU
MPUPOIOOXPAHHBIX MEPOMPHUSITHIA.

4, BrisiBienHa u = 00OCHOBaHa  B3aWMOCBS3b  MEXKJIY  CTEHEHBIO
ypOaHU3alMOHHONW  TpaHchopMmanmuu  OpUOpekHBIX  OypepHbIX  30H H
UHTCHCUPHUKAIUEH TPOHUIECKOTO COCTOSHUS BOJJOEMOB, C aKIIEHTOM Ha HapyIICHHE
(GUIbTPAIMOHHON CIOCOOHOCTU JaHAmadTa Kak OJHOTO W3 KIIIOUYEBBIX (PaKTOPOB
IPOrpecCUpyIoUIeil 3BTpoPUKaLUY.

S. Co3maHbl MHTETPUPOBAaHHBIC MHJCKCHI KadyecTtBa M ys3sumocta (ICVI)
skocucteMbl o3epa Mccwik-Kynb, u  pa3paboTaHHBl  OLEHOYHO-IIPOTHO3HBIE
KapTorpadguueckue MOJAENH. YCTaHOBJEHA 3HAYMMOCTh TIPOBEICHHUS OIICHKH
YSI3BUMOCTH TPUOPEKHBIX IKOCUCTEM C YUYETOM CHEHUPUIECKUX MPHUPOIHO-
KITUMATHYECKHUX M COIUATBHO-?KOHOMUYECKHX YCIOBHH 1IETIEBOM TEPPUTOPHH.

6. Pa3pabotana u BHenpeHa coBpeMeHHash IUGpoBasi MOJAEIb CUCTEMBI
HKOJIOTUYECKOTO MOHUTOpPHHra sKocucteMbl o3epa HWccbik-Kynb, BKiIHOUaromas
Oonopusznueckue M THIPOXUMHYECKHE NapaMeTpbl, IO3BOJISAIONIAs OCYLIECTBIATH
KOMIUIEKCHYIO OIICHKY SKOJIOTMYECKOI0 COCTOSIHUS BOJOoeMa 00ecredrBasi BHICOKYIO
WH(GOPMATUBHOCTh, ABTOMATH3AIMI0 TPOIECCOB aHajdn3a W MPOTHO3WPOBAHUA, a
TakKe MOAMCPKKY MPHHITHS PEIIeHH B cepe KOJOTUYECKOTO YIPABICHUS U
OXPaHbI BOJHBIX IKOCHUCTEM;

7. [Ipennoxen  Mmeton ~ OuopemMenMandyd — TOYB,  3arpsi3HEHHBIX
HEePTENPOAYKTaMHU, C YUYETOM CHEUU(UKH BBICOKOTOPHBIX YCIOBHUH M XOJIOAHOTO
kaumata pyanuka Kymrop. WccienoBanusi mokasaiu, YTO KCIIOJIB30BAHHE METOJA
OMOCTUMYIHPOBaHUS 00ECMIEUMIIO YCKOPEHHE MPOLIecca Pa3iokKeHHs! YTIIIEeBOAOPOI0B
Ha 62,78%, 4TO MOATBEPAWJIO BBICOKYIO 3(P(HEKTUBHOCTH M II€JECO00PA3HOCTh
JAaHHOTO TTOIX0/1A.

INPAKTUYECKHUE PEKOMEHJALIUN
1. ['ocynapcTBeHHBIM OpraHaMm B cepe OXpaHbl OKPYKArOIIeH cpeabl AJis
OLICHKM 3arps3HEHUs IMOYB TSDKEIBIMH METANIAaMU PEKOMEHIYETCS HCIOJIb30BATh
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koappuyuenm obocawenus (EF), unoexc eeoaxxymynayuu (1geo), xosgppuyuenm
saepssnenuss (CF), cmenenv 3acpsznenuss (Cd), wumnoexc nomenyuanvroeo
akonoeuueckoeo pucka (PER) u unoexc sxonoeuueckozo pucka (RI1).

2. B  kauecTtBe oONepaTUBHBIX  HWHIUKATOPOB  CTENEHU  HATPY3KU
OpUOPEKHBIX DKOCHCTEM TMPU TPOBEACHHUU OMEPATUBHOTO  JKOJOTHYECKOTO
MOHHMTOpPHUHTA CIy>K0aM 3KOJIOTHYECKOTO0 W TEXHUYECKOTO HaJ30pa PEKOMEHIYETCS
UCIIONB30BaTh  MOP(OJIOTUYECKME  U3MEHEHHUS  OOJIeNUXH  KPYIIMHOBUIHOU
(Hippophae rhamnoides L.)

3. PekomeHnyeTcss BHECTM UW3MEHEHUS B HAI[MOHAIBHYIO CHUCTEMY
HKOJIOTHYECKOTO MOHUTOpUHTa 03epa Mcchik-Kyib, BKItOUeHHEM B €ro MporpamMmmy
napameTtpa «xyopodpumi-a» u TLI wunnmekca (aktel BHeapenus oT 13.08.2024;
20.08.2024r.).

4, JIJiss KOMIUIEKCHOW OIEHKH BIHMSHHS KaK COIUATbHO-DKOHOMHUYECKOTO
pa3BUTUSL TEPPUTOPUU, TAaK U DKOJOTHYECKOTO TOTEHIMAda HOKOCHCTEMBI,
PEKOMEHIyeTCsSI TOCY/IapCTBEHHBIM OpTraHaM B cepe OXpaHbl OKPYKAIOIMIEH CpeIIbl
UCIIOJIb30BaTh MHTETpalibHbIA HHACKC ys3BumMocTd (ICVI), 9To sBnsSeTCs KIHO4YEeBBIM
JUTSL TOCTUKEHUS JOJITOCPOUYHOTO YCTOMYUBOTO PA3BUTHSL.

S. Pa3paboTtansl pekOoMEeHIAalMM UM PYKOBOJCTBO 10 PEKyJIbTUBALIUU
He(Te3arpsA3HEHHOr0 TpyHTa MOJMroHa omacHelX oTxoa0B 3A0 "Kymrop" T'onn
Kommanu. PexoMeHAyeTCs WCIOIb30BaTh OYMIIEHHBIA TPYHT MPU MOCIONHOU
3aChIlIKE B KauyeCTBE W3OJHUPYIOMIETO W PEKYJIbTUBAIIMOHHOTO CJIOS TOJHWTOHA
pyAHHKA (aKT BBIOJHEHHBIX padoT ot 24.12.2019 r., C-6123 ot 13.11.2018 1.).
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intensively used for recreational purposes — a case study of Issyk-Kul Lake, Kyrgyz
Republic [Texcr] / N. Totubaeva, K. Kojobaev // Ussectus HaimonanbHOM
akamemun Hayk Keipreickoit Pecnybmuku. — 2024, — NeS. — C. 122-134;
[DNEeKTpOHHBII pecypc]. - Pexum JOCTyIIA:
https://drive.google.com/file/d/1ZPZL DnLL4UcMnp36sda0fk OKyBBOFBty/view

30. Totubaeva, N. E. Changes in agrochemical indicators of soils under the
rotational technique of pasture use in the conditions of the Kyrgyz Republic [Tekcr] /
N. E. Totubaeva, K. Shalpykov //International Conferences on Science and
Technology; Engineering Science and Technology. - Budva, Montenegro, September
8-10, 2021, p. 132; [DOnekrponHsii pecypc]. — Pexum  mocryma:
https://drive.google.com/file/d/1RIS7t4z5-k]J PYLZc5Mx-pPn5ELFzeaq/view

Torybaesa Hyp3ar JpMekoBHAHBIH «KbIPIrbI3CTAHABIH TYHAYTYHYH TYPYKTYY
OHYI'YYCYHYH CYY KaHa Tomypak (pakTopjiopy» aeren temaaarsi 03.02.08 —
JKOJIOTUS AAUCTUIH 00OHYA OMOJIOTHS WINMACPHUHUH JOKTOPY MJIMMUIA
AAPaKACBIH AJIYy YYYH Ka3blJITaH JUCCEPTANMACHIHBIH
PE3IOMECH

AYKBIY €O316pP: SKOCHCTEMAaHBIH 3KOJIOTHSJIBIK a0alIbIHBIH KpUTEPHITIepH,
TYpPYKTYy ©HYIYY, OKOJOTHSJIBIK HWHAEKCTEp, OHIYPYLl KaJIJBIKTapblH Kailpa
UIITETYY, OMOpeMeuaIius.

N3ungee o0beKTWIIepU: MyHaWl 3aT, O0Op METAIAAP MEHEH KUPAEreH
tonypakrap, blceik-Kenayn skocucremacel, Kymrop keHu.

N3unnee mpeameTru: SKOJIOTUSIBIK MHACKCTEPAMH KaHA KOPCOTKYUTOPIYH
HETM3MHJE >KapaTbUIbIII KaHa TEXHOTEHIUK OOBEKTTEpAHH CYyy >KaHa TOMypak

pecypcTapei.
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http://science-journal.kg/media/Papers/nntiik/2018/1/nntiik_2018-1-31-34.pdf
http://science-journal.kg/media/Papers/nntiik/2018/1/nntiik_2018-1-31-34.pdf
https://drive.google.com/file/d/1N8Ng2THG3Lv6TujEfE0yzxRAhAwNfwRK/view
https://drive.google.com/file/d/1fLThXUtz9dX5llCJ2RfF4-gsUpi9Bodl/view
https://drive.google.com/file/d/1ZPZLDnLL4UcMnp36sda0fkOKyBB0FBty/view
https://drive.google.com/file/d/1RlS7t4z5-kJ_PYLZc5Mx-pPn5ELFzeaq/view

M3uianeenyH makcarbl: KbIprel3cTaHIbIH TYHAYTYHAOTY OHEp Kall jKaHa
ypOaHU3alMsIaHraH  aiMakTap/ia TOMypak aHa Cyy JKOCHUCTEeMallapbIHbIH
HKOJIOTHUSIIBIK abalibiH 6aaio0 KpUTEPUHIIEPHH KaHa KOMILIEKCTYY METOJIOJIOTHSICHIH,
OLIOHAOW 5JIe KaJABIKTApJbl PEKYJIbTUBAIMSIIOOHYH aHa Kailpa HIITETYYHYH
9KOJIOTUSIIBIK JKaKTaH TYPYKTYY TEXHOJIOTUSIIAPBIH UIITEM YBITYY.

N3unnee bIKMajgapbl: Cyy JKaHa TOINYpaK pPECypCTapblHBIH ababiH
0aaJOOHYH KOMIUIEKCTYY BIKMajapbl, OyJlraHraH KeIPTHIIITapbl OMOpEMEaHAIIUSIION
BIKMAJNaphl, Ta3aJlaHTaH KBIPTHIITAPAbl Kalipa HMINTETYy BIKMANaphl >KaHa
’KapaTbUIBIII PECYPCTAPbIH capaMKalayy NaialaHyy bIKMaJlaphl.

Naumuii xaublIbIrbl: blcbik-Ken o0nycynyH ypOaHu3alusiiaHraH jkaHa
TEXHOTEHJIUK 30HAJIapJIbIH TOIMypaK 3KOCHUCTEMalapbIHBIH SKOJOTHSIIBIK abalibiHa
OaiipiTyy kodhdunmentunun (EF), reoakkymymsmmsisik wHaekcunuH (1geo),
Oynranyy ¢akropynyn (CF), Oynranyy mpapaxkaceinbiH (Cd), moreHmmammpik
SKOJIOTHSIIBIK ToOOKe K wHAekcHHUH (PER) jkaHa 3KOIOTHSIIBIK TOOOKEITUKTHH
(R1) wmHAmexcrepwH KOJAOHYYy MeHeH Oaa Oepyy »kyprysyireH; blceik-Kemnyx
MKIIKTUK IKOCHCTEMACBHIHBIH PEKpealusIblK KYKTOMYH 0aalloo/10 YblYbIpKaHAKTHIH
(Hippophae rhamnoides L.) ¢putonuaukanusibik napaMmeTpiaepy u3miaeHreH; blcbik-
KennyHn skocucremachiHblH OyliraHyy Japa)kachlH 0aajgooro MyMKYHAYK Oepyydy
AKOJIOTUSITBIK MOHUTOPHUHTMHUH 3aMaHOAaI MOJIEIH UIITEIUN YbIKKaH; MyHail MEHEH
OyJnraHraH KbIPTBHIITAPABl PEKYJIbTUBALMSAIOOHYH SKOJOTHSUIBIK KAKTaH TYPYKTYY
TEXHOJOTHSUIAphl ~ MINTEIWN  YblkKaH; KyMmMTep KEHHMHHMH OHHHK  TOONYyY
allMaKTapbIHBIH  IMAPTTapblHAA MyHalk MEHEH OyJiraHraH  KbIPTHIITAPbI
PEKYIBTUBAIMSIIOOHYH JKaHA TEXHOJIOTHSHBIH aKBIPKbl ATaObIHAA OUNWHUK TOONIYYy
OCYMIYKTOPYH KEPTUIUKTYY TYPJIIOPYH KOJJOHYYHYH KOJAOPY MINTETUI YbIKKAH
’KaHa HETU3/ICNITCH.

Kouaonyy TapMarsl: 5K0JIOTHS JKaHa allJIaHA-4OMPOHY KOProo

PE3IOME
nokTopckoii qucceprauuu ToryboaeBoii Hyp3at JpmexoBHbI Ha Temy: «BoaHbie
U MOYBEHHBbIE (PAKTOPHI YCTOMYMBOIO pa3BuTus cesepa Keuiproizcranay,
NPeJACTABJIECHHON HA COMCKAHME YYEHOI CTEeNeH! JOKTOPAa OMOJIOTHYEeCKUX HAYK
no cnenuagsHocT 03.02.08 — 3xotorus

KirwudeBbie cjioBa: KpUTEpUH OKOJOTHYECKOTO COCTOSIHUSL JKOCHCTEM,
YCTOWUYHUBOE Pa3BUTHE, SKOJOTUYECKUE WHACKCHI, PEUUKIUHT MPOMBIILICHHBIX
OTXOJI0B, OMOpeMearaIusi.

OO0beKkTbl  HMCCJAEIOBAHUA: TOYBHI  3arps3HEHHBIE  HEPTEIPOIYKTaMH,
TSKEJIBIMUA MeTaJUIaMu, dkocucteMa o3epa Mccrik-Kyns, pynank Kymrop.
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IIpeaMer wucciaeqoBaHMA. BOJIHBIC M TOYBCHHBIE PECYPCHI, HCCIETYEMBIX
NPUPOJHBIX U TEXHOTCHHBIX 00BEKTOB, OCHOBAHHBIX HA DKOJOTUYECKUX MHACKCAX W
WHINKAaTOpax.

Hear wuccaenoBanusi: Pa3paboTka KpUTEpUEB W MHTEIPUPOBAHHOMN
METOOJIOTHH /I OLEHKHA DKOJOTHYECKOTO COCTOSHHS IMOYBEHHBIX M BOIHBIX
9KOCHCTEM B MPOMBIIIUICHHBIX U YPOAHU3UPOBAaHHBIX paiioHax ceBepa KbIpreizcrana,
a TaKXe OSKOJOIMYCCKH YCTOMUYMBBIX TEXHOJIOTHH peMeIHalud W IepepadoTKu
OTXOJIOB.

MeToabl UccaeI0BAHUSA: UHTCTPATBHBIC METOJIbI OIICHKH COCTOSIHUS BOJIHBIX
U TIOYBCHHBIX PECYpPCOB, METOIAMKH OMOpEMEIUAIMK 3arpS3HCHHBIX TOYB, METOJIbI
PCLMPKYJISAIUN OYUIICHHBIX TPYHTOB M METOJBI PAIlMOHAIBLHOTO HCITOJIb30BaHHS
IPHUPOIHBIX PECYPCOB.

Hayuynasi HOBHM3HA: T[IpPOBEICHA OIICHKA OSKOJIOTHYECKOTO  COCTOSHHSI
ypOaHM3MPOBAHHBIX W  TEXHOTEHHBIX 30H, C HCIIOJb30BAaHMEM HMHICKCOB
koappuyuenm obocawenus (EF), unoexc ceoaxxymynayuu (1geo), xosppuyuenm
saepsasnenuss (CF), cmenenv 3acpsznenuss (Cd), wumnoexc nomenyuanvroeo
akonoeuueckoeo pucka (PER) u umndexc oskonoeuueckoeo pucka (RI) B mousax
[Mpuucchikyibsi;  W3y4eHbl  (DUTOMHIMKAIIMOHHBIE  MApaMeTpbl  OOJICMUXH
kpymuHoBuaHOM (Hippophae rhamnoides L.), B KOHTeKkcTe OLIEHKH PEKPEallMOHHON
Harpy3ku Ha mnpuOpexHsle 3kocucteMbl o3epa Hcebik-Kynp;  paspaboTtana
COBpPEMEHHAsi MOJIC]Ib KOJIOTHYECKOT0O MOHUTOPHHIA JKOCHUCTeMbI 03epa McChIk-
Kynab mo3Bossifornias OLEHMBATh CTCMEHb 3arpsA3HEHUs 03€pa; pa3pabOoTaHbI
9KOJIOTHUECKH YCTOWYHMBBIC TEXHOJIOTHH PeMEIUallMi He(Te3arps3HCHHBIX MOYB; B
YCIOBHSAX BBICOKOTOPHBIX TeppUTOpui pynHuka Kymtop, pa3paboTaHbl
000CHOBAHBI MOJXO/IbI K IPUMEHEHHIO MECTHBIX BHIOB BHICOKOTOPHBIX PACTCHUI Ha
3aBepPIIAIOIICH CTaIUN PEMEIUAIIMK U PEKYJIbTUBAIIMK HeTe3arpsa3HEHHbBIX MOYB.

O0s1acTh NPUMEHEHU: DKOJIOTHS U 3alUTa OKPYKAIOIIEH CPeJIbl

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 assessing the
ecological state of soil and aquatic ecosystems in industrial and urbanized areas of
northern Kyrgyzstan, as well as environmentally sustainable technologies for
remediation and waste treatment.

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 (lgeo), 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 é;;;
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