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OBIIAA XAPAKTEPUCTUKA PABOTHBI

AKTYaJIbHOCTBh TeMBI Hccjieq0BaHusA. COXpaHEHUE €CTECTBEHHBIX YKOCUCTEM
U MOAJEpkKAHUE KAdyeCTBAa OKpPY JKAIOIIEW CpeIbl COCTABIISIIOT Ba)XKHYIO 4acTh
HAI[MOHAJIbHONW O€30IaCHOCTH M 3aKpeIyIeHbl B psiJie KIIIOUEBBIX CTpPATErHYeCKUX
JOKYMEHTOB cTpaHbl. ['ocygapcTBeHHasi MOJUTUKA B 00JIACTU OXPaHbl OKPYKAIOIIEH
Cpeabl M PalMOHAIBHOIO MCIOJIB30BAHUS NPHUPOAHBIX PECYPCOB OCHOBBIBAETCS Ha
OPUHIMIAX YCTOMYMBOrO Pa3BUTHS, BKIIOUas PaBHOE BHUMAHHE K 3KOHOMHYECKHM,
COLMAJIbHBIM U DKOJIOTHYECKUM ACTIEKTAM.

bimaromaps CBOMM  YHUKAQJIBHBIM NPHUPOAHBIM cuctemMaM KbIpreizckas
PecniyOnuka BxoguT B uucio 200 mpHOPUTETHBIX 3KOJOTMYECKUX PETMOHOB MHUpA,
YTO CIOCOOCTBYET Pa3BUTHIO SKOJOTMYECKOI0 TypuU3Ma HapsAy C MHIYCTPHAIbHBIM
nporpeccoM. OHaKO BBICOKAash aHTPOIOTE€HHAsl HAarpy3ka Ha OKPY’KAIOLIYI0 Cpely U
YA3BUMOCTh YHHUKAJIBHBIX JKOCHUCTEM CO3JAI0T CEPBE3HBIE YIPO3BI IKOJOTMYECKOU
oe3zomacHoctu cTpanbl. [lo nganHbiM HanuonanbHOM mTporpamMmbl  pa3BUTHSA
Koipreizckoit PecnyOnuku no 2026 roma (2021), ecrecTBeHHBIE JaHIIA(ThI
[OJIBEPTaloTCd ~ MHTEHCUBHBIM  INpeoOpa3oBaHUsIM, BbBICOKOIOpHBIE MAacTOMINIA
JErpagupyroT, IOYBBI SPOJAUPYIOTCS, YXYAIIAECTCS Ka4eCTBO BOJHBIX PECYPCOB.

HecMoTpst Ha HanuM4Me MHOXKECTBA HAYYHBIX HMCCIIEIOBAaHHUM, MOCBSLIEHHBIX
3arpsA3HEHUIO0  Pa3jUYHBIX OPUPOAHBIX KOMIIOHEHTOB M  HMX  BO3MOXHBIM
NOCJIEICTBUSIM, UMEETCS HEOOXOAUMOCTh B pa3pabOTKE MHTETPUPOBAHHOM OLEHKH
DKOJIOTHYECKUX KPUTEPHUEB COCTOSHHSI BOJAHBIX M NOYBEHHBIX dKocucteM [Tapacosa
H.IIL., Kpyunna E.b., 2004]. Ba)xHO IONOJHUTH CYILIECTBYIOIIME METOJBI OLICHKH,
OCHOBaHHbBIE Ha Mapaaurme npeneiabHo ngomyctumblix koHueHTpauui (IIIK), a taxke
HalTH MHPOPMATUBHBIE UHIUKATOPHI, OTPAXKAIOIINE IKOJIOIMUECKOE COCTOSHUE ITUX
IKOCHCTEM M pPa3paldoTaTh KOHILENTyaJlbHbIE METOJbl YCTONYMBOIO YIpPABJICHUS
npupoaubiMu  pecypcamu. [lo ompenenennto  M.PoxkoBa: “UenoBedecTBo
IIEPEKUBAET MEPEITOMHBIN MOMEHT B IIPOLECCE NEPEX01a K YCTOMUMBOMY Pa3BUTHIO.
OnHuM U3 BaXXKHBIX 337124 SIBJISIETCS OIPEIEIICHUE U OLIEHKA TOCTUTHYTOTO Iporpecca
WM perpecca, CTENEHM HMX PAa3BUTHS HAa MYTH K YCTOMYMBOMY pPa3BUTHIO JUIS
OCYILIECTBJIEHUSI HAJICKAIIETO KOHTPOJISI 34 JOCTHKECHUSMH M YNPABIEHUS 3THUM
npoueccom’” [M. Poxkos, 2015].

CnenoBatenbHO,  pa3paboTKa  OLEHOYHBIX  KPUTEPHUEB U METOIUK
WHTEIPUPOBAHHBIX IOKA3aTeNIell COCTOSHHS IMOYBEHHBIX M BOJHBIX 3KOCHCTEM B
paMKax KOHKPETHBIX OOBEKTOB M TEPPUTOPUATIBLHBIX T'PAHUL] CTAHOBUTCS HE TOJIBKO
HEOOXOJMMOW, HO U aKTyaJdbHOM 3ajayel, MO3BOJISIONICH OoJiee TOYHO U
BCECTOPOHHE OILIEHUBATH COCTOSIHUE JKOCHCTEM, BBISBIATH YSA3BUMBIE YYACTKA M
pa3zpabaThiBaTh MEphl MO HX BOCCTAHOBJIEHUIO M coxpaHeHuto. Co3laHue Takux
KpUTEpPUEB TaKKe Oy/IeT CIOCOOCTBOBATH YIYUIIEHUIO MOHUTOPUHIA 3KOJOTUYECKON
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CUTyalluu, 4YTO, B CBOIO O4Yepedb, IOMOXET B NPHUHATHUA OOOCHOBAHHBIX

YOPABJICHUYECKUX pelmeHuid U 00ecleyeHUHu YCTOMYMBOIO  HCIOJIb30BAHUS

OPUPOAHBIX PECYpCOB. YUHUTHIBas COBPEMEHHBIE BBI3OBBI, TaKME€ KaK M3MEHEHHE

KJIUMaTa M YCWJIECHHE aHTPOIIOIE€HHOM HAarpy3Kd, BaXHO HWHTErpPUPOBATh

MEXAUCIUTUIMHAPHBIE TIOJIXO/IbI M YYUTHIBATh COIMAIBHO-IKOHOMHUYECKUE (haKTOPHI

1utst 6osiee 3P PEeKTUBHOTO YIIPaBICHUS IKOCUCTEMAMHU.

CBsa3b  TeMbl  JHcCepTAIMM € NPHOPUTETHBIMH  HAYYHBIMH
HANPABJIECHUSIMH, KPYNHBIMM HAYYHBIMHM HNporpaMMamMu (ImpoeKTamMmu),
OCHOBHBIMH HAYYHO-MCCJIEI0BATEJILCKMMHU  padoTamu, NMPOBOAMMBIMH
o0pa3oBaTeJbHBIMH W HAYYHBIMH YyUYpe:KIeHusiMH. Tema jaucceprauuu
COOTBETCTBYET  NEPEYHIO  KPUTUYECKUX  TEXHOJOTMA 1O  MPUOPUTETHBIM
HarpaBlieHUsIM pa3Butus Hayku B Keipreisckoit Pecnyomuke (ITTIKP Ne511 ot
13.08.2003r.). PaGora BbIMOJHEHAa B paMKax BBIIOJHEHHUS 3a/1ad HAIMOHAIBHOM
CTpaTeruu Mo yCTOMYMBOMY pa3BUTHIO, s ocyuiecTBiaeHus [loectku qua OOH B
obsiactu ycTolunBOro pa3Butus Ha nepuoi 10 2030rona; HauronanbHo cTpaTeruu
pa3Butus Keipreizckoil Pecriyomnuku Ha 2018-2040 roxer (YIINe221 ot 31.10.2018r);
HanumonanbHoit mporpammbl pa3utust Keipreizckoir PecnyOnuku no 2026 roxa
(ITIIKP  Ne435 ot 12.10.2021r), B cootBerctBuu ¢ 1uiaHom HUWP Keipreizcko-
Typeukoro yHuBepcutera “Manac”, Hupekuuu buocdepnoit Tepputopun “bIchik-
Kenp”, a Takke B paMkax BbINOJHEHUS MUHU TpoekToB 3A0 “Kymrop” T'ong
Komnanu, npoekta O® “Unon” “Yy yaka”.

Henr wuccaenoBanusa. Pa3paGotaTe  KpUTEpUHM U HHTETPUPOBAHHYIO
METO/I0JIOTHIO0 OLIEHKH IKOJIOTMYECKOTO COCTOSIHUS MTOYBEHHBIX U BOJHBIX 3KOCHCTEM
B MPOMBILUICHHBIX U YpOaHU3UPOBAaHHBIX palioHax ceBepa Kwiprei3cTana, a Takxke
000CHOBaHUE U BHEIPEHHE IKOJIOTMUYECKH YCTOMUMBBIX TEXHOJOTUNA peMeIualuud U
nepepaboOTKU OTXOOB.

3apaum ucciae 0BaHNSA:

1. Pa3zpaboTaTh Hay4YHO-TIPAKTUYECKHE OCHOBBI NMPUMEHEHUS MHOTOKPUTEPUATBHBIX
HKOJIOTMYECKUX HWHAEKCOB JUIi KOMIUIEKCHOW OLIEHKM IOYBEHHBIX 3KOCHUCTEM,
MOABEPKEHHBIX 3arPSI3HECHUIO U AKKYMYJIALNY TSKEIBIMU METaJIaMu;

2. U3yunth mNOTEHUMAN MCMOJIb30BAHMS  (PUTOTOJEPAHTHBIX  PACTEHUU IS
dbuToTeCTHpOBaHUS He(PTE3arpsA3HEHHBIX MOYB, JUIsl OLEHKH CTETICHH 3arps3HeHUs
1 3¢ (HEKTUBHOCTH MPUPOJIHBIX METOJIOB BOCCTAHOBJICHUS TTOYB;

3. U3yunts u mnogoOpaTh WHIUKATOPHBIE BHIABI JUISI OLEHKH PEKpealMOHHOU
Harpy3Ku Ha mpuOpexxHbIe FIKocucTeMbl 03epa Mcchik-Kynb;

4. OueHuth 3KoJIOrMYEcKoe cocrosiHue o3epa Hccwpik-Kynb, ¢ npuMeHeHHnem
HKOJIOTMYECKUX UHIEKCOB U KPUTEPHEB;

5. 3yuuth 1 000CHOBATh KPUTEPHUH ONPENIEICHUS IUPUHBI TPUOpExKHON OypepHO

30HBI BOJIHBIX 9KOCUCTEM Ha npumepe ozepa Mccrik-Kynb.
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. PazpaboraTte wWHTETpUpOBaHHBIC TIOKA3aTENW IS OICHKA aHTPOIOTCHHOU
TpaHc(hopMaIK TPUPOIHBIX IKOCUCTEM U CTETIEHU UX DKOJIOTUUYECKON HArpy3Ku;
. PazpaboTaTh COBpEMEHHBIC MOJIEIU HKOJOTHUYECKOIO MOHUTOPUHTA MPUPOIHBIX
sKOcUCTEM Mg A()PEKTUBHOrO YIpPaBICHUS PUCKAMU 3arpsi3HEHUs] BOJHBIX U
MOYBEHHBIX PECYPCOB.
. PazpaboTaTte 9KONOTUYECKH YCTOWYUBHIE TEXHOJOTUM pPEMEIUalUd TI0YB
MIPOMBITIUICHHBIX O0BEKTOB.

Hay4ynasi HOBU3HA MOJIYYEeHHBIX Pe3yJbTATOB:
. BriepBbie mpoBeeHa OIEHKA HKOJOTMYECKOTO COCTOSHHS ypOAHU3UPOBAHHBIX U
TEXHOTEHHBIX 30H (Ha mpumMepe nouB lIpuuncceikynbs, Ak-TH3CKOTO pyAHUKA), C
UCIIOJIb30BAaHUEM HMHACKCOB KO3(PQUIIMEHTa HACBIEHUS, T€0aKKyMYJISLUHU,
Kod(duiieHTa 3arps3HEHUs, CTENEHW 3arpsA3HEHUs, 3arpsi3HAIONICH HarpysKu,
MOTEHUHUAJIBHOTO  JKOJIOTMYECKOr0  pUCKA M KOMIUIEKCHOIO  pUCKa C
ucnosib3oBanueM noxaxona TPUAJl u cocraBieHbl KapThl MPOCTPAHCTBEHHOIO
pacrpeielieHus TSXKEIJIbIX METAUIOB B ouBax [ Ipuucchikymbs;
. BiepBbie pa3paboTaHbl U PEKOMEHIOBAHbI METOAbl (DUTOTECTUPOBAHUS IS
OLICHKM COCTOSIHMSI TOYB, 3arpsA3HEHHBIX HE(TENpPOayKTaMH, MOJ00paHbl Kak
YCTONYMBBIE, TAK U UYBCTBUTEJIbHbIE (PUTOTECTHI U (PUTOTOJIEPAHTHBIE PACTEHUSI,
noaxoasimue g (QUTOPEKYJIbTUBAIIMM  3arps3HEHHBIX  HEPTEnpOayKTaMu
CyHecYaHbIX MMOYB B I'. banbikuu;
. BiepBbie uzydeHnl GUTOMHANKAIIMOHHBIE MMapaMeTpbl OOJIETUXHU KPYITHHOBUIHON
(Hippophae rhamnoides L.), ocHOBaHHbIE Ha MOP(OJOTMUECKUX U3MEHEHUSX, Ha
pOCTE W Pa3BUTUM PACTEHHUS, B KOHTEKCTE OILIEHKU PEKPEAllMOHHOW HArpy3kHu Ha
npuopexHbIe SKocucTeMbl 03epa Ncchik-Kyib;
. BriepBrie poBejieHa o1ieHKa TPOhUUECKOTro COCTOSIHUS BOoAbl 03epa Mcchik-Kynb,
OlpeJieNieHa CTeNeHb TpaHchopManuu ee NpuOpexHbIX OydepHbIX 30H WU
OOyCJIOBJIGHHbIE C HUMH OJKOJOTUYECKHE PHUCKA (pallMOHATN3aTOPCKUE
MPEIOKEHHUS );
. BiepBbie omnpejenieHa CTENEHb SKOJIOTMYECKOW HAMNPSHKEHHOCTH W OIEHEHA
yS3BUMOCTh MNPHUOpPEKHBIX 3KocucteM o3epa Hccwik-Kynb, ¢ ucnonb3oBaHueM
WHTETPUPOBAHHOTO HHJIEKCA YSI3BUMOCTU MPUOPEKHBIX 30H M CO3JaHBI HX
OIICHOYHO-IIPOTHO3HBIE KapTOorpauuecKue MoJIenu;
. BnepBbie pazpaboraHa coBpeMeHHass MOJIETb JKOJOTMYECKOTO MOHHUTOPHUHTA
skocucteMbl o3epa Mccbik-Kynb mo3Bossitonias oleHuBaTh CTENEHb 3arpsa3HeHus,
CBOEBPEMEHHO  BBISIBISATH  yIpo3bl M pa3padarbiBaTh  CTPATETHMH IO
NPEAOTBPALICHUI0O 1 MUHUMU3AIMU HETATUBHOI'O BO3JCHCTBUSI HAa OKPYKAIOIIYIO
cpeay (aBTOPCKOE CBUAETEILCTBO);
. BriepBbie B yCIOBUSIX BBICOKOTOPHBIX TeppuUTOpHil pyaHruka Kymrop, pazpaboTaHsl

9KOJIOTHYCCKHU YCTOﬁQHBBIC TCXHOJOI'MM peMcauanuu HC(l)TCBanHBHCHHBIX II04YB,
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MO3BOJIAIONINE HE TOJIBKO 3(()EKTHBHO OYMILATH MOYBHI, HO U COKpAIIaTh 00bEM
OTXOJIOB, COpachblBa€MbIX Ha TMOJUIOHbI, a TakKXe METOJ [OBTOPHOIO
ucnons3oBanusa ThO, myTeM noslydeHuss KOMIIOCTA, PEliasi BOIPOCH YCTOMYUBOIO
WCIIOJIb30BaHUs U COXPAHEHUS IOYBEHHBIX PECYPCOB;

8. BriepBble B yCIOBHSIX BBICOKOTOPHBIX TeppuTOpuil pyaHuka Kymrop, paspaboTansl
U O00OCHOBAaHBI MOJAXOJbl K MPUMEHEHHIO MECTHBIX BHJOB BBICOKOTOPHBIX
pacTeHUM, 00JIa1aroIIMNX MMOTEHIMAJIIOM VIS dbuTopeMeIuanm
HeTe3arpsA3HEHHBIX MOYB HA  3aBEpIIAOIIEHd CTaAWMM peMEAHalud U
PEKYJIbTUBAIUU.

JloCTOBEpHOCTh M HOBM3HA HAYYHBIX PE3YJIbTAaTOB MOATBEPKIAAETCS TEOPETUUECKUMHU

Y DKCIEPUMEHTAIbHBIMU HCCIIEIOBAHUSIMH.

I[IpakTuyeckass 3HAYUMOCTH MOJYYEHHBIX pe3yabTaToB. Pazpaborana
CUCTEMa MHTErPUPOBAHHBIX I[IOKAa3aTeliel KayecTBa BOAHBIX W  IOYBEHHBIX
HKOCHUCTEM, TMO3BOJISIIONIAS] TOCYJAAPCTBEHHBIM W MYHULUIAIBHBIM CITyKaIluM,
OPUHUMAIOLIUM DEILIECHUs, aHAJIU3UPOBATh PE3YyJIbTAaThl JIEATEIBHOCTH B 00JAaCTH
OXpaHbl OKpY>KaroUed cpenbl. ITU Pe3ynbTaTbl JOCTHTAIOTCS IYTEM OIpPEAEIICHUS
KJIFOUEBBIX MHIUKATOPOB YCTOMYUBOIO Pa3BUTHSL.

[IpensioxkeHsl paMOHAIU3ATOPCKUE MPEUIOKEHUS 110 ONTUMHU3ALUNA CUCTEMBbI
DKOJIOTUUECKOTO MOHUTOpHHra o3epa HMccbik-Kynb, myTeM AOMOJTHEHHS €ro
napametpoM "xmopodmmna-a" wu  wHAEKca Tpoduyeckoro ypoBHs  (TLI)
(cBUOETENbCTBO  HA  paluoHanu3aTopckoe — mpemnoxkeHue  Ne991,  3asBka
No2024044.PII). C yuetoM TpeOyeMbIX U3MEHEHHM B TOCYJIapCTBEHHYIO
HKOJIOTMYECKYIO NMPOrpaMMy MOHUTOpPHHIa Oblla pa3padoTaHa M BHEApEHA Hay4dHas
pazpabotka “UupopmarnimoHHass cucTemMa 53KOJIOTMYECKOTO MOHHUTOPHHIA 03epa
Uccrik-Kynp” (aBTOpckoe cBUAETENLCTBO Ha mporpammy s OBM Ne 969, 3asBka
No20250004.6; axter BHeapenuss ot 13.08.2024; 20.08.2024r.), u cmoco®
ompeneneHusl IHUPUHBI TMpuOpexHoil OydepHoit 30HbI  o03epa Mccwik-Kynb
(cBUOETENbCTBO  HA  paluoHanu3aTopckoe  npemnoxkeHue  Ne990,  3asBka
Ne2024043.PII).

Pa3paboTanel  pekOMEHIAUMKW W  PYKOBOJACTBO IO  PEKYJIbTHBALUU
He(dTe3arpsA3HEeHHOr0 TpyHTa MoiuroHa omnacHeix orxonoB 3A0 "Kywmtop" T'ona
Komnanu. PekomeHayeTcs HCNOoab30BaTh OYMIIEHHBIM TPYHT MpU IOCIONHOMN
3aChIlIKE B KA4E€CTBE M3OJUPYIOLIET0 M PEKYJIbTUBALMOHHOIO CJIOS MOJUIOHA
pyAaHuKa (aKT BBITIOMHEHHBIX pabdor ot 24.12.2019, C-6123 or 13.11.2018).
[lonyyeHHbIE AaHHBIE AHAIUTUYECKUX M SKCIEPUMEHTAIBHBIX HUCCIEHOBAHUM, a
Takke pa3pabOTaHHbIE HayyHble MaTepuadbl W PYKOBOJCTBA BKJIIOYEHBI B
JIEKLIMOHHBIE KYPChl U METOJMYECKHUE YKA3aHMs K JAOOPATOPHBIM M MPaKTUYECKUM
paboTam JJisl CTYJIEHTOB BY30B, OOyYarOIIUXCS MO CHEIUAIBLHOCTU "DKOJIoruueckas
WHXXEeHepus'.



OcCHOBHBIE M0JI02KEHN I JUCCEPTALMU, BBIHOCUMbIE HA 3aIIUTY:

1. InTerpanbHble MOKa3aTeld KayeCTBAa IMOYB B MPOMBIIUICHHBIX U TEXHOT'CHHBIX
30Hax (Ha npumepe TouB [lpuumcceikynbs, Ak-Tr3ckoro pyaHuUKa),
pa3paboTaHHbIE C MCIOJIb30BAHUEM KOMIUIEKCHBIX MHAEKCOB, KOG UIIMEHTOB U
noaxonaa TPUA/I;

2. duroTtonepaHTHbIE W (UTOUYBCTBUTEIbHBIC BUIBI I (DUTOTECTUPOBAHUS H
dbuTopemenuanuuu HeTe3arps3HEHHBIX MTOYB B YCIOBUSX T.ballbikubr;

3. GuToUHAMKAIIMOHHBIE TapaMeTpbl 00Jienuxu KpywuHoBUAHOW (Hippophae
rhamnoides L.) 115 OLEHKH PpEKPEALlMOHHOM Harpy3kd Ha HpHOpEeKXHbIE
skocuctemsl o3epa Mcepik-Kyib;

4. CoBpeMeHHOE H3KO0JOrMYecKkoe cocrosiHue o3zepa HMcchlk-Kynp 1o ypoBHIO €ro
TPOPUUECKOTO COCTOSIHUSI, CTENEeHU TPAaHCPOPMUPOBAHHOCTH MPUOPEKHBIX
OydepHbIX 30H;

5. HTerpupoBaHHble UHAEKCHI Ka4eCTBA U YSI3BUMOCTH 3KOCHUCTEMBI 03epa Mcchik-
Kynsb, 1 pa3paboTaHHbIEe OLIEHOYHO-IIPOTHO3HbIE KAPTOTrpadUIeCcKre MOJENH;

6. CoBpeMeHHasi MOJIENIb CUCTEMBI HKOJIOTHYECKOTO MOHUTOPUHIA IKOCUCTEMBI 03€pa
Nccebik-Kynb;

7. TexHonoruuecKrue peleHus AJisi CHUXKEHUSI YPOBHS 3arps3HEHUS] U PELUKIMHTA
HeTe3arpsA3HEHHBIX TPYHTOB U TBEPABIX ObITOBBIX 0TX0/10B (THO).

8. [logxonpl K NPUMEHEHUI0O MECTHBIX BHJIOB BBICOKOTOPHBIX PACTEHUN MAJIs
dbutopemenuanuu  HedTE3arpsA3HEHHBIX TMOYB HA  3aBEpIIAIONICH  CTaguu
peMeIMali U PeKyJIbTUBALIMU MPOMBIIIIEHHBIX 30H, B YCJIOBUSIX BBICOKOTOPHBIX
TEPPUTOPHIA.

Jinunblii  BkJAAA  couckareasi. Jluccepramusi  mpenacTaBisieT  cOOOM
OpUTHMHAIBHYIO Hay4HYI0 paboTy, KoTopas 0000I1IaeT pe3ybTaThl TEOPETUUECKUX U
AKCHEPUMEHTAIIbHBIX UCCIIEJOBAHU, B KOTOPBIX aBTOp MPUHUMAIT
HEIMOCPEACTBEHHOE Y4YacTHE, B KAUECTBE MCIOJHUTENS. ABTOp WIpaj KIHOYEBYIO
pollb B BBIOOpE HampaBJeHUS HUCCIeAoBaHUS, (HOPMYJIUPOBAHUU  3a/layH,
MOJIEJIMPOBAHUU HM3Y4YaE€MbIX IMPOLIECCOB M OCYIIECTBISJ HAy4YHOE OOOCHOBAaHUE U
MHTEPIIPETALUIO MOJYYEHHBIX PEe3yabTaToB. Bkiaa aBTOpa SIBISETCS PEIIAIONIUM U
BKJIIOYAET AaKTHBHOE YYacTHE Ha BCEX OJTamax UCCIEeNI0BaHUs, OOCYXICHUS
pe3yJIbTaToOB, MOJTOTOBKE HAYYHBIX CTaTEeH U JOKJIAI0B.

Anpobauus pe3yabTaTOB AUCCepTAnMU. MaTepuanbl HCCIEIOBaHUN MO TEME
JUCCEepTallMM  JOKJIAAbIBAIUCh HA: MexXIyHapOJHOH  HAyYHO-IPAKTUYECKOU
koHpepeniun «CoxpaHeHue »skocucteM lLleHTpanpHON A3MM M yCTOMYHMBOE
pa3BUTHE: NPUHIMITBI, BBI3OBEL, nepcrekTusel (brumkek, KP, 2024), 6™ International
Black Sea Modern Scientific Research Congress (Trabzon Turkiye, 2024), II-
MexayHapoIHOM Hay4YHO-IpakTU4YecKod KoH(pepeHuun “CoBpeMeHHbIE MPOOIEMBbI

ounopazHooOpazusi, FKooruu u orodezonacuoctd buocdepnoit repputopun “blcbik-
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Kénp” (bumkek, KP, 2021), X MexayHapoAHOW HAy4yHO- MPaKTHYECKOU
KoHepeHuu  “Okonorus peuHbix OacceitHoB”  (Bmamgumup, P®, 2021),
MexnyHapoiHOH KOH(PEpEHLHH «ODKOJOTMYECKHM MOHUTOPUHI: METOABl H
nogxoab» U XX MexayHapogaoMm Cumnosuyme  “CiloXKHbIE CHUCTEMBI B
sKkcTpeMalibHBIX yeinoBusax” (Kpacnospck, PO, 2021).

ITostHOTA OTpaskeHUs1 pe3yJIbTATOB AUCCEPTANMHU B mMyOaukanusx. [lo teme
JTUccepTayy ormyonKoBanbl 30 HAyYHBIX TPYIOB U HAYYHBIX JOKJIAI0B, U3 HUX 10 B
peuenszupyembix kypHanax HAK KP, 12 B xypHanax wuHIekcupyeMmbix B 0aze
nanabeix Web of Science u SCOPUS, 7 B xypnanax unaekcupyemsix B8 PUHII, 1 B
MaTepraiax MEXIYHapOJHON Hay4yHO- MPaKTUYECKOW KOH(pepeHUuHu, MojaydeHo 1
aBTOPCKOE CBUJIETEIbCTBO, 3 AKTOB BHEIPEHHUS U 2 PalUMOHAIM3aTOPCKUX
NIPEIOKEHHUS.

Crpykrypa M 00BbeM amccepTranum. J(uccepranus COCTOMT U3 BBEIEHHUS, 5
riaB: 0030p JUTEpaTyphbl, METOJOJIOTHS M METOJAbl HCCIIEOBaHMS, 3 TJIaBbI
COOCTBEHHBIX HCCIIEJOBAaHUM,, 3AKIOYEHUS, IEPEYHSI COKPALEHUNA U 0003HAUYCHMIA,
OPUHATBIX B paboTe, CIHCKAa MCIOJIb30BAHHOW JIMTEPATypbl U MPUIIOKEHHI.
Huccepranus nsnoxkeHa Ha 220 cTpaHHIaX KOMIIBIOTEPHOIO TEKCTA, BKIIOYAIOT 38
Tabauu, 79 pucyHkoB, 7 mpuioxeHuid. KojguuecTBo  HCIOJIb30BaHHBIX
oubnuorpauyecKnux UCTOUHUKOB COCTaBIsAeT 467 HAUMEHOBAHUU.

OCHOBHOE COJIEP)KAHME JTUCCEPTAIINN

B BBEJIEHUM o0ocHOBaHa aKTyaJIbHOCTh BBIOPAaHHOTO HaIpaBiICHUS
UCCIIEJIOBAHMS, ONPEICIIECHbl 1IeJb M 3aJaud JUCCEPTALMOHHON pabOThI, a TaKkxKe
IPOJAEMOHCTPUPOBAaHbl HayyHasi HOBU3HA U NMPAKTHUYECKas 3HAYUMOCTb IOJIy4EHHBIX
pe3ynbTaToB. @OPMYIIHPYIOTCS OCHOBHBIE IOJIOKEHHUS, BBIHOCUMBIE Ha 3aILUTYy, U
IPUBOJATCS CBEAECHUS 00 anpobanuy 1 myOauKanusax pe3ysibTaToB UCCIEA0BaHUN.

I'NTABA 1 OB30OP JIMTEPATYPbBI nocesnieH aHaiu3y JIuTepaTypHBIX
JAHHBIX COBPEMEHHOTO 3KOJIOTHUYECKOI0 COCTOSHUS BOJHBIX U IOYBEHHBIX (DaKTOPOB
yCTOWUMBOro pasputust Kelprels3ctaHa u B LieOM B Mupe. B Hacrosiiee Bpems
BEIyLIME YMbl MUPA U MEKIyHAapOJHbIE OPraHNU3alMA aKTUBHO MILYT CTPATETUM IS
IIPEOOJICHUS DKOJIOTUYECKOTO KPU3UCa, KOTOPBIM NIPUBOIUT K U3BMEHEHUIO KIIMMATa,
JNEerpafjalii BOJAHBIX M 3EMEJIBHBIX PECYPCOB, OINYCTBHIHMBAHMIO, COKPAILIECHHUIO
Onopa3zHooOpa3usi U JpPYruM Cepbe3HbIM MpodiemMaM. MHOXKECTBO MpeI0KEHHBIX
KPUTEpUEB, CTPATETMA W MOAXOJOB, PACCMOTPEHHBIE B JAHHOM JINTEPATYPHOM
0030pe, OJKHBI OBITH aJaNTUPOBAaHbl K KOHKPETHBIM YCIIOBUSM, 4TO TpeOyer
IIOMCKA PELICHUH, COOTBETCTBYIOIIMX JIOKAJIBHBIM 3KOJIOTMYECKUM, COLUAJIBHBIM,
HKOHOMUYECKUM OCOOEHHOCTSIM U Pa3INUUsM.



I'JIABA 2. METOJ0J0I'UsI U METO/JbI UCCJEJIOBAHUI.

OO0bekT mcciaenoBaHusi. TEXHOINEHHBIE SKOCHUCTEMBI, IMPUPOJIHBIE TOpPHBIE
JaHAmAa(Thl, TPUOPEKHBIE IKOCUCTEMBI, IKOCUCTEMBI TOPOJCKOM cpeabl (PUCYHOK
2.1).

TexHOreHHbIe NoYBE TeXHOTeHHbIE MOYBL K
TeXHOreHHbIE MOUBbI OKPYRHOCTH MONATOHbI NPOMBILNEHHBIX
AK-THZCKOTD PYAHHKA XBOCTOXpaHWNML Kapa- oTXoA0E 3A0 «KymTop» Mong
BanTn i TP Komnanm

IKOCMCTEMA NOYB
r.Kapa-Banra,
r.BanmiKubl

Pekn HapbiH,
Kapa-Keue

MpUBPeMHbIE IKOCHCTEMBI
o3.Mccsik-Kyns

Pucynok 2.1 O0BbeKThI SKCIIEPUMEHTAIIBHBIX UCCIICIOBAHUM

IIpenmer wucciaenoBanus. BojaHble W TMOYBEHHBIE PECYPChI, HCCIEAYEMbIX
HNPUPOJIHBIX U TEXHOTEHHBIX OOBEKTOB, OCHOBAHHBIX HA YKOJIOTMYECKUX UHJICKCAX U
WHIUKATOPaX.

Metoabl wucciaenoBaHus. B CBA3M C KOMIUIEKCHOCTBIO TMPOBEICHHBIX
UCCIICIOBAHUM B JIAaHHOM paslielie  METOJAbl HCCJICJAOBaHUS TPHUBEJICHBI B
CTPYKTYPHUPOBAHHOM BHJIC, CTPYIIIUPOBAHHOM I10 CIEAYIOMNUM OJIOKaM: METOJIUKH
OIICHKHA COCTOSIHHSI BOJHBIX W IIOYBEHHBIX PECYpPCOB, METOAUKH pPEMeIHaIuu
3arpsA3HECHHBIX MTOYB, METObl PELUPKYJISIIIUU OUUIIIEHHBIX TPYHTOB U PAIlMOHATIBLHOTO
WCIIOJIb30BAHUSI TPUPOJHBIX pecypcoB. Craructuueckass o00paboTKa JaHHBIX
MPOBOAWIACH OOIIECTPUHITHIMU METOJAaMU BapUAIlMOHHOW CTATUCTHKUA HAa OCHOBE
aHaiau3a aOCOJIOTHBIX M OTHOCUTENbHBIX BeJIWYWH. biok-cxema mpoBeeHuUs
AKCIIEPUMEHTAJIbHBIX UCCEOBAHUM MPEJICTaBICHA HA PUCYHKE 2.2.

Cxema IRCTIePHMEHTANIBHBIX 11CCITe 10BaHIIIT ‘
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I'TABA 3. KPUTEPUU OIEHKHN COCTOSSHUSA NOYBEHHbBIX
PECYPCOB OCHOBAHHBIE HA NCITIOJIb30OBAHUUN
NHTEI'PUPOBAHHBIX IKOJOI'MYECKHUX NHAEKCOB n
NHIAUKATOPOB 1iocBsiliieHa PAacCMOTPEHUIO  AKTYaJbHBIX  JKOJIOTHYECKHUX
npoOiemM mouyBeHHbIX dkocucteM Kbwipreizckoit PecnyOnuku, a Takke NpUBEICHBI
HayYyHO OOOCHOBaHHBIE apryMEHTHI B MOJIb3y IEPEX0Jia OT TPAJAULIMOHHBIX METOOB
OIICHKU mpeaenbHo aomycTuMbix KoHieHTpamuii (ITJIK) k Gonee KOMIUIEKCHBIM,
MHTETPUPOBAHHBIM U MEKIUCIUILUTMHAPHBIM MOIX0aM, TIO3BOJISIONIUM 00JIee TOUHO
ONPEIEIUTh 3KOJIOTMYECKOE COCTOSIHUE IIOYBEHHBIX 3KOCUCTEM U YCTAHOBHTH
COOTBETCTBYIOIIHE HKOJIOTUYECKHUE KPUTEPUH. ['naBa JIOTIOJTHEHA
OKCIIEPUMEHTAJIbHBIMU  JAHHBIMHM,  TMOATBEPXKIAIOIIMMU  HEOOXOJIUMOCTh  H
11€J1€CO00Pa3HOCTh UCIIOJIB30BAHUS IKOJIOTMUECKUX WHACKCOB M WHIUKATOPOB IS
WHTETPUPOBAHHON OLIEHKU COCTOSIHUSA KaK HPUPOJHBIX, TaK U TEXHOTCHHBIX
HKOCUCTEM. DTO HEOOXOIUMO JyIsl pa3paboTku A((HEKTUBHBIX MEp MO WX 3aIIUTE H
BOCCTAaHOBJICHHIO, BKJIIOYasl MOYBEHHbBIE HKOCUCTEMBI, KaK TEXHOT€HHOIO, TaK H
€CTECTBEHHOT'O TPOUCX 0K ICHU.

3.1 JkoJiornyeckoe COCTOSIHME NMOYBEHHBIX pecypcoB Kbipreiscrana u
CHCTeMbI OLCHUBAHMS UX IKOJOTHYEeCKOro cocrossuus. OIHUM U3 NMPUOPUTETOB
CTpaHbl SIBIISIETCA OOECeUYeHHe YCTOMYMBOIO PAa3BUTHS CTPaHbl, B KOTOPOM
IKOJIOTUYECKasi 0€30MacHOCTh, KaK COCTaBHAs 4acTh HAlMOHAJIbHON 0e30MacHOCTH
CTpaHbl, BBICTYNAa€T OCHOBOW COXPAaHEHMsSI NPHUPOAHBIX CUCTEM M MOIIEPIKAHUS
COOTBETCTBYIOIIET0 KauyecTBa OKpyxXkatoumied cpeabl. OQHAKO cTpaHa HUMEET psij
CYIIECTBEHHBIX 3KOJIOTMYECKMX MpoOJeM, coriacHo JaHHbIM HanuoHaibHOTrO
HeHTpa no 0opnrbe c omycThiHMBaHUEM U3 10,6 MJIH. Ta CEIbCKOXO3SIMCTBEHHBIX
3emenib  Oosiee  88%  OKazamuch  JErpaJupOBaHHbIMM UM MOJBEPKEHHBIMU
ONYCTHIHUBAHUIO, IUJIOIIAJAM TOBTOPHOTO 3aCOJICHHS I[IOYB YBEIMYWINUCH U
cocTaBsItOT 75% Bcex MaxoTHBIX 3eMeb, 6onee 50% macTOuI KiaccuPUIMpyroTCs
KaK CpEJIHE U CUJIbHO JIerpaJupoBaHHble. MICTOUHMKAaMM 3arpsA3HEHUS U yXYALICHHUS
DKOJIOTMYECKOTO  COCTOSIHMSI ~ NOYBEHHBIX  DKOCUCTEM  CTpaHbl  SIBJISIIOTCA:
IPOMBIIIUIEHHOCTh, CEJIbCKOE XO34MCTBO M TOJUIOHBl OTXOJOB IPOU3BOACTB H
YEJIOBEUYECKOU IESITEIBHOCTH.

3.2 JKCNEePUMEHTATbHbIEC HCCIIe0BAHMS NPUMEHEHUS
MHOTOKPUTEPHAJIBHBIX JKOJOTHYECKHUX HHICKCOB I KOMILJIEKCHON OLICHKH
NMOYBEHHBIX 3KocucTeM ceBepa KbIprbi3crana. boimum anpoOupoBaHbl pa3inyHbIe
HKOJIOTUYECKHE WUHJIEKCHI JUTSL OLICHKH HKOJIOTMYECKOTO COCTOSIHHS
ypOaHU3upoBaHHBIX 3KocucTteM Mcchik-Kynbckoli o0macTu  Ha  3arps3HEHHUE
TSOKEIBIMH METAJIJIaMHU, KOTOPOE OLIEHUBAJIM C MOMOLIBIO MHAEKCOB KOA((DHUIIMEHT
oboramenust (EF), unnekc reoakkymyssiuuu (Igeo), xkosdduimeHT 3arpsizHeHUs

(CF), crenenn 3arpsizHeHus: (Cd), MHIAEKC MOTEHIIMAIBLHOTO AKOJOTHMUYECKOTO PHUCKA
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(PER) u unnekc skonorudeckoro pucka (RI) ¢ ucnons3oBanuem noaxoga TPUA/L
OO6pa3upl MOYBLI ObLIM MpOAHANIM3UPOBaHbl Ha cojaepxkanue Pb, Zn, Fe, Cu u Cd.
Conepxanue TspKenbIXx MeTauioB B mouBax — Mccwik-Kynbckoit — ob6nacty,
npenacrasiieHHoe B Tabnune 3.2.1, mokaspiBaet, uto Zn u Pb Obuin BhIlIE BO BCeX
UCCIIelyeMbIX 30Hax, B TO BpeMs kak 3HaueHus Cu u Cd ObuM HUXE B 3amajHOU
3oHe. Ha pucynke 3.2.1 moka3aHbl KapThl OpocTpaHCTBEHHOro pacnpeneneHust Co,
Cu, Pb u Zn B nmouBe. KpacHble 11BeTa 1OKa3bIBAIOT 00JIee BHICOKHE KOHIICHTPAIIUH
TSOKEJIBIX META/UIOB Ha TE€OXMMMUYECKHUX KapTax, B TO BpeMsl KaK 3€JICHbIe IIBETa
YKa3bIBAIOT HA HU3KKE KOHIIEHTPAIUU.

Ta6nuna 3.2.1 - CpegHue 3HaYCHUS COACPKAHUS TSXKETBIX METAJIOB B MIOYBE.

3onb1 McchIk- Pb Cd Cu Zn Fe
Ky
3amagHas 30Ha 32+3.27 0.3+£0.08 | 18 +1.63 60 +5.89 233 +7.89
CeBepHas 30Ha 285+828 0551029 |22+3.21 | 61.3+13.46 316.7 +
5.87
IOxnas 30Ha 294+882 [056+0.21 20.5+ 65.1 £5.21 342.5 +
5.68 4.19
Bocrounasizona | 24.6 £4.44 |0.55+0.15|214+ 69.9 +6.62 308.6 +
4.82 7.87
®don 21.7+£9.61 |0.50+0.15 227+ [ 41.3+£10.26 | 380+ 9.87
6.43

CpeziHee ¥ CTaHIAPTHOE OTKIOHEHHE, X = SD

Xapaktep pacnpeneneHuss Co m Cu ykas3plBaeT Ha HHU3KYK MPOCTPAHCTBEHHYIO
HEOoMHOPOMHOCTh. Cyasi MO KapTaM, caMmble BBICOKME KOHIICHTPAIMH BHIOPAHHBIX
TSDKEJIBIX METAJJIOB B 00pa3iiax MoYBbl ObLIM OOHAPYKEHBI BOJIU3H MPOMBIITUICHHBIX
MPEANPUATHAN. ACATEIHPHOCTH, TAKON KaK TPAHCIIOPT U CEITBCKOE XO3SHUCTBO.
3nadeHus kodduimenTa odoraneHus I UCCIeTYEMbIX PAOHOB MPEICTABIICHEI B
Tabmn. 3.2.2

Tabauya 3.2.2 - Kosghuyuenm obozawenus nouevl Ha ucciedyemoi meppumopuu

3onbl Uccrik-Kynst | Pb Cd Cu Zn

3amaaHas 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
Bocrtounas 30Ha 1.40 1.35 1.17 1.00

Koaddummentsr oboramienuss B 3amagHON 30HE pacCMojarajuch B CIEAYIOIIEM
nopsinke: Pb (2.41)> Cu (1.29)> Zn (1.14)> Cd (0.98). Bo Bcex ocTaiabHBIX 30HAX
3HAYCHUS ko3 purreHToB cieayoomniei
nocienosareiibHOCTU: Pb> Cd> Cu> Zn. B 3amagnoi 30ue Pb nMesn caMmblii BEICOKUIA

oOoramieHus clIeJOBaJIU B
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K03 umeHT oOorameHus, 4YTO TMO3BOJWIO KIACCU(PUIUPOBATh TIOYBY Kak
yMepeHHO oOoramennyro Pb.  Hcexoas w3 knaccudukaiuu, — 3HA4YCHUS
kod(ppunuentor odoramenuss Cu, Zn u Cd B 3amanHoi 30oHe Obutn HUXE 2 (EF<2),
YTO CBHUJETEJILCTBYET O MHHHMMalbHOM oOoramenuu. HMcxons u3 xoadduunenrta
oOoraileHusi, OCTalbHbIE UCCIEOBAaHHBIE MOYBHI OBLJIM MUHUMAJIBLHO OoOoTaleHs! Pb,
Cd, Cu u Zn, 3a HUCKIIOYEHHUEM CEBEPHBIX W IOKHBIX IIOYB, KOTOPBIC OBLIN
HE3arpsi3HEHBI Zn.

.%;
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Pucynok 3.2.1 IIpocTpaHCTBEHHOE paclpeIeICHUE TAKEIbIX METAIVIOB B MOYBAX
[IpuucChIKKYIBS.

Paccunrannbie 3HaueHust [geo il TOKCUYHBIX METAJJIOB B MOYBaX, COOpPAHHBIX W3
yeTbIpeXx 30H Mccebik-Kyms, npencrabiensl B Tadm. 3.2.3. Bo Bcex 30HaX 3HA4YCHUS
Igeo crnenoBaiu B cienyromem nopsiake: Zn>Pb>Cu>Cd. B uenom, Zn, Pb u Cu
UMeJIM caMbl€ BBICOKHE 3HAUEHUS MHIeKca [geo Bo Bcex 30Hax uccienoBanus. Camoe
BBICOKOE 3HAYCHHE WHJCKCAa Teoakkymyisnuu Pb Habmiomaercs B 3amamHON 30HE
(8.85) u roxHOI 30HE (8.73), a Zn - B BoctouHo# 30He (10.91) u roxxuo# 30ne (10.81).
Ha ocHoBanuu MHJEKCAa Me0aKKyMYJISIIMA BO BCEX 30HAX IMOYBA KIACCUPHUIIUPYETCS
Kak oueHb 3arps3zHeHHas Zn, Pb u Cu. OtpunarensHbie 3Ha4eHUs, HAOII01aeMbIe TSI
Cd, cBUACTENBCTBYIOT O HU3KOM YPOBHE 3arpsI3HCHHUS.
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Tabmuma 3.2.3 - Ungekcel reoakkymyssinuu (Igeo) Tsokenslx METalIOB B MOYBE HA

MCCIIElyEMOMN TEPPUTOPUU

3onbl Ucchik-Kyms Pb Cd Cu Zn

3amnagHas 30Ha 8.85 - 332 8.09 10.69
CeBepHas 30Ha 8.69 - 245 8.38 10.72
IOxnas 30Ha 8.73 - 242 8.28 10.81
Bocrtounas 30Ha 8.48 - 245 8.34 10.91

Ta6mumna 3.2.4 - Koaddunuentsl 3arpsznHenus (K3) u crenens 3arpsznenus (C3)
TSDKEIBIMA METAJIJIAMHU Ha HCCIIETyeMO TEPPUTOPHUH.

3onusl Ucchik-Kyns | Pb Cd Cu Zn Cdegree
3amnagHas 30Ha 1.47 0.60 0.79 1.45 4.32
CeBepnas 30Ha 1.31 1.10 0.97 1.48 4.87
IOxnas 30Ha 1.35 1.12 0.90 1.58 4.95
Bocrounas 30Ha 1.13 1.10 0.94 1.69 4.87

Kak BuaHo u3 Tabmuusl 3.2.4 Zn umen BBICOKHME 3HAyYeHUs 3arpsisHeHus 1.69 B
BOCTOYHOM 30HE, B TO BpeMs KaK B JAPYrUX 30HaX 3HAUYCHUS KOJIeOaNIHCh B Mpeaesiax
1.45-1.58, 4TO Takke OTHOCUTCA K yMepeHHoMY 3arpssHeHuto. Pb, Zn, Cd Bo Bcex
30Hax KJIacCU(UIHUPYIOTCA KaK YMEPEHHO 3arpsi3HEHHbIE, 32 UCKIIOYEHHEM 3aIlaIHOM
30HBI, rJIe TouBa cinabo 3arpszHena Cd.

Cu uMen HauMeHbIIME 3HAYEHUsT Kod(duimenta 3arps3HeHuss Bo Bcex 30Hax (.79-
0.94 u knaccuduipoBanack Kak ciadbo 3arpsi3HEHHBIE.

KoadummenTs! 3arpsi3HeHus B 3anaHON 30HE B TOPSIKE BO3PACTAHUS CIICTOBAIH
aHaJsloruyHou tenaeHuuu: Pb> Zn> Cu> Cd, a B Apyrux uccieJoBaHHbIX 30Hax: Zn>
Pb> Cd> Cu.

[To crenenu 3arpsizenus nouB HMccbik-Kynb oTHocuTcs K crnabo3arps3HEHHBIM
TSOKEJIBIM METajlaM. 3HAYEHUs CTETNIEHU 3arpsi3HeHUs cocTaBisitoT 4.32; 4.87; 4.95 u
4.87 cOOTBETCTBEHHO B 3alaJHOM, CEBEPHOI, I0)KHOM U BOCTOYHOM 30HaX.

Tabmuna 3.2.5 - Mnaexkc Harpy3ku 3arpsizHenust (PLI) TsbkenbiMu meTamuiamMu Ha
HCCIIEIyEMON TEPPUTOPUHU.

3anagHas CeBepHas IOxnast 3oHa | BocTounas
30Ha 30Ha 30Ha
PLI 0.25 0.52 0.54 0.50

Jlanapie Ta6m.3.2.5, MOKa3bIBAIOT, YTO B HCCIACAYEeMBIX 30Hax 3HadeHusi PLI
BappupoBasn B Auana3zoHe 0.25-0.54, yto Huxe 1 U CBUAETENBCTBYET 00 OTCYTCTBHU
3arps3HAIOLIECH HArpy3KHU.
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Tabmuma 3.2.6 - [TorennmansHbIit 3xomorudeckuii puck (PRI) Tsokenprx MeTamioB Ha
HCCIIENYEMON TEPPUTOPHUU.

3oHb1 McChIk- Ei PERI
Kyns Pb Cd Cu Zn
3anajgHas 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
BocTouHnas 30Ha 5.67 33.00 4.71 1.69 45.07

[Torenunanbubiii 3konornyeckuii puck (PERI) oTmenbHBIX TSHKENbIX METAIIOB B
oOpasiiax mo4Bsl ObUT OIIEHEH M TIpeicTaBlieH B Tabi. 3.2.6. Bo Bcex 30Hax 3HAUYCHUS
MOTEHIIMAJIBHOTO 3KOJIOTHUYECKOro pucka Bapsupytor ot 30.79 no 46.47 wu
CBUJIETEJIbCTBYIOT O HU3KOM YPOBHE PUCKA.

DkoJyiornyeckas oneHka nousbl no meroxy TPHUA/J] Obuia anpoOupoBaHa B 3anagHoi
30He Hcchik-Kynbckol o0nacTu. DTOT pEeruoH SBIISIETCS BaXXKHBIM TPAHCHOPTHBIM
y3JI0M 00J1acTU U OOYyCJIaBIIMBACT BBICOKUM PHUCK 3arpsi3HEHUs] MOYBBI TKEIBIMU
MeTtauiamMu. [lpu u3ydeHuu BIMSHHUS TPAHCIOPTHOTO 3arps3HEHUs Ha MOYBEHHBIC
MUKPOOPTaHU3Mbl HAOJI0/1aJI0Ch CHMYKEHUE YUCICHHOCTH Y BUIOBOTO Pa3HOOOpa3us
BCEX W3YUYEHHBIX TPYyNN MHUKPOOPTaHWU3MOB, 3a WCKIIOYCHHEM TpUOOB, HUTO
CBHUJIETEIILCTBYET 00 MX TOJIEPAHTHOCTU K JAHHOMY BHY 3arpsi3HeHUs. YHCIEHHOCTh
AKTUHOMMUIIETOB ObLia He3HauuTelbHOW. HaOmromanuce cexuuu Cinereus, Helvolo
Flavus w Roseus. llltamMmmbl MHUKpPOMHULIETOB ObUIM HUACHTU(PUUIMPOBAHBI Kak
Aspergillus, Fusarium u Penicillium.

TecT-KynbTypbl TTOKa3aJid BBICOKYIO UyBCTBUTEIHHOCTh K TSDKEIBIM METalljlaM, W B
HAIlleM HCCIICIOBAaHUU OHU OBLIM YCTAHOBJICHBI B CIEAYyIONIEM Topsnke: Raphanus
sativus <Lepidium sativa <Avéna sativa. Haubonee 4yBCTBUTEIbHBIMU OKa3aJIUCh
ceMeHa Raphanus sativus, npopactanue KOTOPbIX COCTaBUIO 7%.
[IpogemMoHCTpUpOBaHa BBICOKAss TOKCHUYHOCTb, BBI3BIBAIOIIASl MPOPACTAHUE CEMSIH
Raphanus sativus 0Oonee yemM Ha 50%, 4YTO TMOATBEpPXKIAET HAMOOJBIIYIO
UH(OPMATUBHOCTH OMOTUYECKOTO KOHTPOJISI TOKCUYHOCTH MPUPOJIHBIX CPE.

Ha pucynke 3.2.2 mpencraBiieHbl pe3yJibTaThl XUMUYECKUX, TOKCUKOJIOTHYECKUX U
OMOWHIUKAIIMOHHBIX IAHHBIX.

Pe3ynbpTaThl AAaHHOTO  HCCIIENOBAHUSI TOKAa3aJd  3HAYUTENbHBbIE  KOJIeOaHUs
KOHIICHTpAIIMN TSDKENbIX METAUIOB B Mpejenax MCCIeAyeMOl TEeppUTOPHH.
KoHnenTparuu Tsokenbix MeTauioB B mouBax Mccwik-Kyns pacnonaranuch B
ciaeaywomieM nopsiake Bospactanusi: Zn> Pb> Cu> Cd. Takue mnokaszarenu, Kak
kod(punmeHnT oboramieHus ¥ KOAIDPUIIMEHT 3arpsA3HEHUs, MOKA3aJId, YTO IOYBHI
Uccrik-Kyns ymepenno 3arpssHenHsl Pb, Zn u Cd; reoakkymyssiius BbISBHIIA
sKkcTpeManibHOe 3arpsisHeHue Pb, Zn m Cu. IloTeHnuanbHBIN AKOJOTHUYECKUNA PUCK
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OLICHMBAETCS KaK HU3KUH, B TO BpeMs Kak noaxon TPUA]J[ xapakrepu3yeT o4By Kak
CWJIBHO 3arps3HEHHYI0 M I[IOKa3bIBa€T, YTO MHCIOJIb30BAHHE OMOTHYECKUX
KOMITOHEHTOB MPHU OLIEHKE CTENEHU 3arpsi3HEHUs SBISETCS MH(DOPMATUBHBIM.

EtoxRI
1

0,8

0,48
0,6

0,47
0,64
EcoRl ChemRlI

Pucynox 3.2.2 Paccumrannpie wuHaekchl pucka (RI): xumuyeckmii (ChemRl),
skoTokcukonoruueckuit (EcotoxRI), skonoruueckuii (EcoRI)

Pe3ynbTaThl AAaHHOTO WCCIIEAOBAHUS TMOKA3bIBAIOT, YTO HEOOXOAUMO MPHUHSITH
aZIcKBaTHbIE MEphI MO OIPAHUYEHUIO M PETYJIUPOBAHUIO NIESITEIHLHOCTH YEJIOBEKA B
patione o3epa Mccoik-Kyib, 94TO0BI 3aIIUTUTH TOYBY OT JaTbHEUIIETO YXYAIIECHUS U
3arpsisHeHMs. BakeH mpaBuiIbHBIA BEIOOP MHPOPMATUBHBIX METOOB, MTO3BOJISIONINX
OLICHUTh PEATBbHOE COCTOSHUE IKOCHCTEMBbI. Pa3nnyHbIE 3KOJIOTHYECKUE HHAECKCHI,
OIICHUBAIONINE COCTOSTHUE YypOAHW3MPOBAHHBIX DJKOCHCTEM, TIOKa3alld pPa3HYIO
CTeneHb BIMSHUSA. Takue MHIEKCHl, KaKk KO3(p(ULUHUEeHT oOorameHus, Ko3pUuIneHTt
3arpsI3HEHUS, TEOAKKYMYJISIIMSA U MTOTCHIIUAJIbHBIN SKOJIOTUUECKUN PUCK, YKA3BIBAIOT
B OCHOBHOM Ha 3arpsi3HEHUE MOYB OINPEAECIECHHBIMU TSKEIBIMU METAINIAMH, & METO/]
TPUAJI, OlLEHMBAIOIIMI COCTOSIHME CpPEAbl 1O TPEM OCHOBHBIM IIOKa3aTesIM
(XMMUYECKHM, OSKOTOKCHKOJIIOTHUYECKMM ¥  OMOWHIUKAIIMOHHBIM), TIO3BOJISET
HauOoJyiee JIOCTOBEPHO OILICHUTh 3KOJIOTHYECKOE COCTOSHHE CIIOKHON MOYBEHHOMN
skocuctemsl. [loarBepxaas, 4To Mg KOMIUIEKCHOW OLEHKH COCTOSIHWSI ITOYBEHHOU
ADKOCHCTEMBI Ba)XHO YYMTHIBaTh COCTOSIHHE OWOTHI KaKk HEOThEMJIEMON 4YacTu
OLIEHMBAEMOM DKOCHUCTEMBI.

Dumomecmuposanue u umopexynomueanus HepmeszazpazHEeHHbIX NOUE C
nomowpto  pumomonepanmuvix pacmenuii. IlpoBeneHo ¢GuroTeCcTUpPOBAHKE
pacTeHudd B HedTe3arps3HEHHON TMoOYBe TropoAa banbikubl, mIa W3ydeHHUS
BO3MOXXHOCTEM NPUMEHEHHSI BBICIIUX PACTEHUUW B KayeCTBE OJHOI'O W3 3BCHBEB
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TEXHOJIOTUYECKON TETIOYKH PEKYJIbTHBAIIMU MOYB. B kKauecTBe TeCcT-00bEKTOB OBLIH
UCIIOJIb30BAHbl: KyKypy3a caxapHas (Zéa mdys), oBec NoceBHOU (Avéna sativa),
ropox noceBHo# (Lathyrus oleraceus), scnapuer noceBHo (Onobrychis viciifolia),
MOJCOJIHEUHUK MachuuHbii  (Helianthus dannuus), xoctep moJjieBo (Bromus
arvensis), MITIHK moneBou (Poa pratense L.). Coaepkanue HePTENPOIYKTOB B
UCCleIOBaHHON mouBe coctaBmwio 7067,5 mr/kr, B ¢oHOBOM 00pasiie mouBbl 60
MT/KT.

[lepBble MPOPOCTKH pacTeHUl MOSABWINCH Ha 4-7-¢ cyTKU (pucyHok 3.2.5). Bricokas
BCXOXKECTh MpOoU3pacTaHus HaAOII0anack y KyKypy3bl caxapHou (Zéa mdys) (88,3%)
U OBca noceBHOro (Avéna sativa) (85 %). OcTtanbHble BUAbI pACTEHUMN MO BCXOXKECTH
PaACHoJIOKWINCh B CIEAYIOIIEM MOpsAKe: ropox mnoceBHOU (Lathyrus oleraceus)
(67,86%)> ocmapuer mnoceBHou (Onobrychis viciifolia)> (55%)> nOACOTHEYHUK
mMacnuuHbii  (Helianthus annuus) (45%)> xocrep mnoneBoit (Bromus arvensis)>
(38,3)> matnuk noneoit (Poa praténse L.) (21,7%).

.' \Qa'l' b 4l 27

Pucynox 3.2.5 BexoskecTs KyKypy3bl (Zéa mdys) Ha 7-e u 14- € cyTku

[Ipumeuanue: a) Ha 7-e cyTkH, 0) Ha 14-e cyTKH

B uccnenyemoii nouse y MsatiiMka nojieBoro (Poa praténse L.) m KocTpa MOJIEBOTO

(Bromus arvensis) OTMEYEH HAaUMEHBIIMHA POCT KOPHS B CPAaBHEHHWHU C (POHOBBIMHU
MOKAa3aTeNIIMH, YTO OOYCJIaBIMBAaE€T MX KOPHEBYIO CHCTEMY UYBCTBHTEIBHOW K
HeTsHOMY 3arpsisHeHut0 (puc.3.2.6). Kak BuaHo u3 puc. 3.2.7 0AHOIONBHBIE U
NBYAOJbHBIE PACTEHUS HE PaA3IMYalOTCA MPEBBIIICHUEM JUIMHBI KOPHS K JUIMHE
nobera mpopoctkoB. OnHako, Haubolsiee aJEKBATHYIO OLEHKY (DUTOTOKCUYHOCTH
MOYB Jalld OJHOJOJBHBIC PACTEHHUS — OBEC TOCEBHOU (Avéna sativa), MATIUK
noneBori (Poa praténse L.), xoctep moneBou (Bromus arvensis) W KyKypy3a
caxapnas (Zéa mays).

Takum oOpa3oM, TPOBEACHHBIC WCCICAOBAHUS IMOKA3aldM, YTO TECT-KYJIbTYPHI
pacTeHMii TO-pasHOMY pearupyrT Ha HedTsaHoe 3arpssHenue. Haumbonee
TOJICPAHTHBIMHU K 3arps3HEHUI0 HEe(TENpOAyKTaMH OKa3alHCh KyKypy3a caxapHas
(Zéa mays), oBec moceBHOU (Avéna sativa), Topox noceBHOU (Lathyrus oleraceus) u
acnapuer noceBHou (Onobrychis viciifolia), ¢ mokasaremsiMu BcxoxkecTu 88,3%,
85%, 67,86% 1 55% COOTBETCTBEHHO. DTH PE3YJIbTATHl CBUIETEIIBCTBYIOT O TOM, YTO

16



yKa3aHHbIE BUJBI MOTYT OBbITh 3()()eKTUBHO MCTIONB30BAHBI JIJIs1 (GUTOPEKYIbTHUBAIIH
CylnecyaHO! MOYBHI MPU YMEPEHHOM ypPOBHE 3arps3HEeHUs He()TENPOIYKTaAMH.

55
45
38,3
I 21,7

EHMN ®doH
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67,86

. g5 88,3
0 'l II |

8
Pucynok 3.2.6 BcxoxecTb TeCT — KyabTyp Ha 21 cyTku, %
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[Mpumeuanne: HII - HedTe3arpsizHeHHas OYBA.
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Pucynok 3.2.7 CpeHue OTHOLLIEHUS JAJIMHBI KOPHS K IJIMHE 1100era TECT-KyJIbTYp
H3yuenue 803MOXCHOCHU UCNOIb308AHUSA ¢umounouxayuu
PEKpeayuonnoil Hazpy3ku Ha npuopescuvie IKocucmemvl  03.Hccoik-Kyno
MOKa3ajdl BO3MOXXHOCTh  MPUMEHEHHsS O0OJenuxu KpymuHoBUAHON (Hippophae
rhamnoides) B kauecTBe (PUTOMHINKATOPA PEKPEALIMOHHON HArPy3KH HA SKOCUCTEMBI
o3ep. MHpOpMATHBHBIMU OKa3aJIUCh TAaKUE MOKA3aTelW KaK W3MEHEHHWs JIMCTOBOMU
IUTACTUHBI U COOTHOIIEHHE KEHCKUX U MYXKCKHX ocoOeil B coobmiectBe. HecMoTps
Ha BU3yallbHOE OOMJIME KyCTapHUKOB B HanOojee HarpyKeHHBIX 30HaX MOOEpEeXbs
o3epa Mccrik-Kynb, npu neTanpHOM HCCIEIOBAaHMM M CPAaBHEHUHM B KyCTapHHKaMH
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MPOU3PACTAIONIMMHU B 3alOBEJIHOM 30HE IMOKa3ajlu CYHIECTBEHHOE MX Pa3IUYHUe IO
MOP(OJOrHYECKUM MPU3HAKAM.

Mexny cpeaHMMM TOKa3aTeasMHM JUIMHBI TJI0JIa W JUJIMH TUIOJIOHOXKEK CBS3EU HE
BbIsIBIIEHO. [lo cpenHMM mokazartensM JUIMHBL IUI0Ja IUIOIIAAH  W3YYEHUS
PaACOJIOKWINCH B CIEAYIONIEM MOPSIKE: CaMbIMU JUTMHHBIMH IUIOJAMU 00J1a/1amu
KycTapHUKHU B TyHKTax boctepu n Yonnon-ATta, umeroniue 7,8 MM, caMblii MEHBIITHN
nokaszarenab oTMeueH B myHKTe YoH-Capsbi-Oil - 7,2 MM, a B KOHTPOJIbHOM BapUaHTE —
7,3 mM. JlnamazoH u3MEHYMBOCTH cOCTaBUI — 0,6 MM.

JuameTtp minoaa sIBISETCS OJHUM U3 BaXKHBIX KPUTEPUEB C SKOHOMHUYECKON TOUKHU
3penus. Hamm wuccnenoBanus nokaszaiud, 4YTo 00Opasibsl mnyHkTa YonmoH-Ata
oOnafanu HauOONBIIMMU JUAMETpaMH IUI0AA, CpeAHee 3HAYeHHe KOTOPOro
coctaBwiio 6,7 mm. [loka3arenu U3 BCEX OCTAIBHBIX IIYHKTOB OKA3aJUCh B JUAIa30HE
5,1-5,9 MM, mpu 3TOM Juara3oH W3MEHYMBOCTH cocTaBuia 1,6 mm (Ta6m.3.2.14).
CrnenyroluM moKas3aTeJeM, BhI3bIBAIOIIUM MHTEPEC SIBJIETCS Macca mioja. Bo Bcex
UCCIIEIOBAHHBIX 00pa3liax macca mioja BapbupoBaia B mnpenenax 0,6-0,2 rp, u
XapaKTepU3yITCS KaK MEJIKOIUIOIHbIE.

Ta6nuna 3.2.14-buometpuueckue moKa3aTenu mwioA0B 00aenuxu [IpUHUCHIKKYTbsT

Ne | Mecra CpenHue BeTMYUHbBI TAPaMETPOB
n/ | cOopa Jnvina JlmiHa rmoaa HnameTp miona Macca nona
n IJI0JIOHOKKH
Cpennue | Cyv, Cpennue | Cv, % | Cpennne | Cv, % | Cpenn | Cv, %
3HaueHus | % 3HAYEHUS 3HA4YCHU ue
M+tm, M=m, Mm s M+m, 3Ha4e
MM MM HUS
M=£m,
rp

1 | Orryk | 3.8+0.2 2.1 7.3+0.6 0.7 5.1£0.4 1.0 0.2+0. 10.0

2 | Tamusl | 3.0+0.3 2.6 7.6£0.5 0.6 5.4+0.5 0.9 0.6=0. 3.3

4
3 Yon- 2.8+0.2 0.5 7.2+0.7 0.7 5.9+0.4 0.8 0.4=+0. 5.0
Capsbl- 3
On
4 | Yommo | 3.2+0.3 1.9 7.8+0.7 0.6 6.7+0.6 0.7 0.2+0. 10.0
H-ATa 3
5 | boctep | 2.5+0.3 3.2 7.8+£0.6 0.6 5.9+0.5 0.8 0.2+0. 10.0
i 2
Cp.B3B 3.1 7.5 5.8 0.4
BEJIMYHUHBI

HecMoTpst Ha TO, YTO cpeaHui TuaMeTp 1ioaa B myHkTe Yourmon -ATta Obut O60JbIIIe,
YeM B OCTaJIbHBIX MYHKTAaX, OKA3aJI0Ch, UTO 3TO HE BIMAET HA MACCY IUI0JA, CPEHEE
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3HaYeHue KOoTopbix cocTtaBuiia 0,2 rp. B yClIOBUX MOBBIIIEHHOTO AHTPOIOIE€HHOTO
JABJICHUSI HA DKOCHUCTEMblI 3apOCid OOJIEIMXMU IOJBEPraloTCcs MEXaHWYeCKUM
MOBPEXKJCHUSAM, YTO MPUBOJAUT K MX YTHETEHHIO, B OCOOEHHOCTH >KEHCKHX 0CO0ei
obnernmxu. Kak BumHo u3 puc. 3.2.10, npolieHTHOE coJiepKaHUE >KEHCKUX 0CoOei
ObUIO HU3KUM M BapbupoBaia B mpenenax 20 g0 30% B CHIBHO TOJBEP>KEHHBIX
AHTIOPOIIOTEHHOMY BO3JeWcTBHIO. A B 3amoBeAHoi 3o0He (OTTyK), MPOLEHT
coJiepKaHusl KEHCKUX ocobeit coctaBmn 46%, uto Ha 4% OoJbIIe YeM MY>KCKHX
oco0eit, a B myHkTe bynan-CoroTTy, mpoIieHTHOE CoiepKaHue KEHCKUX 0Cc00ei ObLT
OJM30K K KOHTPOJIBHOMY BapHaHTy M cocTaBui 45%, 3TOT MyHKT OIICHEH KaK MEHEee

HarpyKCHHBIN.
90
80
70 70
70
60
60 55
46
50 3 0 45
40
30 30
30
20

20
10

0

OTTYK Tamuybl YoH-Capbl-Ou YonnoH-Ata boctepu bynan-Corotty

B JKeHCKMX ocobeit M My»KCKUX ocobei

Pucynox 3.2.10 IIpomeHTHOE cOAEp)KaHHE MYKCKAX H IKEHCKHX O0COo0eil B
UCCIIEyEMBbIX ITYHKTaX

CrnenoBarenbHO, TIPOLICHTHOE COJACPKAHUE MYKCKHX M IKEHCKUX 0cobeil B
npUOPEHKHON 30HE MOXKET CIYKUTh Hanbosnee MHOOPMATUBHBIM (DPUTOMHIUKATOPOM
CTENEHU aHTPOIIOTEHHOI'O BO3/ICUCTBHS HA DKOCUCTEMY 03€pa.

Takum oOpa3zoM, MOKHO TPEITONIOKUTE, YTO YMEPEHHAas, TI03UPOBAaHHAS HArpy3Ka, C
Y4ETOM 3KOJOTHYECKONH EMKOCTH CPEJIbl, HA 3KOCUCTEMY 03€pa KIII0Y K yCTOWYUBOMY
U JIOJTOBPEMEHHOMY HCIIOJb30BAHUIO 3KOCHCTEMHBIX YCIYr U IOJy4YEHHUS
JOATOCPOYHOM TPUOBLTU AN MECTHOTO COO0IecTBa, a (PUTOMHAMKAI[MOHHBIC
nokKaszaTtenau o0Jenuxu KpymuHoBuaHou (Hippophae rhamnoides L.) MOTYT CITyXUTh
OTIEPaTUBHBIMU TOKA3aTEISIMU CTEIIEHU HATrpyKaeMOCTH MPUOPEKHBIX IKOCUCTEM U
YCHEIIHO MCIOJIb30BaHbl MPU OLIEHKE IKOJOTHMYECKOT0 COCTOSHUS MIPUOPEIKHBIX 30H,
a TakKe MOTyT OBITh WCIOJB30BaHBl TpPHU Pa3pabOTKE HWHTErPaJbHOTO TIJIaHA
ynpasienus. OmnpeneneHue  yKa3aHHBIX  (DUTOMHAMKAMOHHBIX  IMOKa3aTeJeH
OTIEPATHBHBI, JOCTOBEPHBI, CPABHUTEIBHO Majl03aTpaTHBI, MOTYT OBITh OIICHCHBI B
MIOJIEBBIX YCJIOBUSAX MHCIIEKTOPAMH 3KOJIOTHUECKHUX CITYKO.
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I''TIABA 4. KPUTEPUHU OHEHKHN COCTOSAHUSA BOJAHbBIX PECYPCOB
OCHOBAHHBIE HA NCITIOJIB3OBAHUHN IKOJOI'MYECKHUX
NHIAEKCOB U HHAUKATOPOB nocesinieHa pacCMOTPEHHUIO aKTYaJIbHBIX
IKOJIOTUYECKUX MpoOsieM BOAHBIX 3KkocucTeM Kripreizckoir PecnyOnuku. B riase
AHAIM3UPYIOTCS JAHHBIE XapaKTepU3yrolye kadyecTso Box pek Hapein, Kapa-Keue n
o3epa Uccwik-Kynb u npuBOJSTCS apreMeHTbl O HEOOXOJMMOCTH IPUMEHEHHUS
HKOJIOTMYECKUX UHJIEKCOB I OLEHKH UX KayecTBa.

4.1 DJxogoruyeckoe cOCTOsIHHEe BOIHBIX 3JKocucTeM KbIpreiscrana u
CHCTEMbl OLCHUBAHMSA HX IKOJOIHYECKOro cocTosiHMsA. lccimenoBaHus OLICHKU
KauecTBa BoJibl 03epa Mccrik-Kynb nokasanu, 4to usmepsiemble GU3NKO-XUMUYECKUE
napaMeTpsbl He JOCTATOYHBI JUIsl aHAJIN3a €ro TpPOo(UUYECKOro cTaTtyca, U HyKJIal0TCs B
Houcke 0ojiee KOMIUIEKCHBIX IMOJAXOJO0B €ro oueHkd. [Io oduuumanbHbIM JTaHHBIM,
OCHOBAHHBIM Ha I[I0KA3aTEeJSIX THUAPOXMMHYECKOTO aHalIW3a, THIPOXUMUYECKHM
coctaB BoAbl o3epa Hccwik-Kynb HeuM3aMeHeH, 4TO COOTBETCTBYET TpeOyeMbIM
HOPMaM.

4.2 AHaJIu3 IKOJOTHYECKOro cocrossHusi o3epa MHMccebik-Kyas u  pek
KpbIpreizcrana ¢ noMoumbi0 3K0JI0rHYeCKUX HHAEKCOB. OLeHKa IKOJI0rHYeCKOro
cocTosiHuA 03.Ucbik-Kyab mo unaekcy cocrosusi tpopuueckoro yposus (TLI).
OnHako, JAeTajgbHbIE PEKOTHOCLHMPOBOYHBIE OOCIEIOBaHMs IPOBENECHHBIE HaMU
IIOKA3aJy, 4YTO Ka4eCTBO BOJbI O3€pa HMMEET TEHACHIMIO K 3arpssHeHuro. Ha
puc.4.2.1, 42.2 u 4.2.3 npuseaensl ¢otorpaduu creiranusie serom 2020, merom
2022 roma m nerom 2024 ronma, cuTyanusi SIBHO HE M3 JY4YIIWX. BbIIM IPOBENEHBI
JETaJbHbIE WCCIENOBAaHMs OLIEHKH KadeCcTBa BOJBI 03€pa, C MCIOJIb30BAHUEM
napameTrpa “xjopoduia-a”’. beIIo yCTaHOBIIEHO, YTO TPODUUECKUN CTaTyC 03€pa B
43% uccrienoBaHHbIX 30HAX UMEET TEHJEHIUIO CJIBUra C OJIMTOTPO(HOCTH B CTOPOHY
Me30TpOpHOCTH, MOATBEPXkKAAsT O HEOOXOAMMOCTH NpUMEHeHus uHaekca TLI s
HoJTyueHus 6osee TOUHON MH(POPMALK O COCTOSIHUM BOJAHBIX SKOCUCTEM.

Ta6muma 4.2.1- ITokazatenu coctossaust 03.Mccrik-Kyns mo unaekcy TLI, 2017 rox
Points Range | TN TP SD TSI

Tyup region, 15,5 km| 0.5m |45.00767 | 32.22392 | 27 34.74387 | Olig
from the starting point

Balykchy, Ne 30a 0.5m |53.54917|27.36966 | 30 36.97294 | Olig
Chok-Tal vil, Ne 11a 0.5m |45.00767 | 24.15037 | 25 31.38602 | Olig
Cholpon-ata, 0.5m |36.07683 | 20,0 15 23.69228 | Olig
Grigorevka vil , Ne 9a 0.5m |34.44184 | 14.15037 | 20 22.86407 | Olig
Bosteri village 0.5m |49.50075|20.0 27 32.16692 | Olig
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JleTallbHBIN aHAIN3 IOKa3arenei, TaHHbX Ta0. 4.2.1 u 4.2.2 MOKa3bIBAaeT, BHICOKHM
nokazarenb uHaekca TLI (TN) B 3anuBe banwsikubl u B paiione c.Yok-Tan, uro
CBHUJICTEIILCTBYET 00 M3MEHEHUU YJbTPAOIUTOTPO(HOr0 cTaryca U mnepexoja ero B
ME30TpO(DHBIM CTAaTyC, MPUYUHOH KOTOPOH MOTYT SBISATHCS  IOBBIIIICHHOE
MOCTYIUICHUE OMOTEHHBIX JIEMEHTOB B 03ep0. MICTOUHMKAMH KOTOPBIX MOTYT OBITh
KaK peKpealMoHHbIE Harpy3Ku, TaK U CEJIbCKOXO3SMCTBEHHAs JIESITEIbHOCTD.

Pucynok 4.2.1 KauectBo Bozsl | Pucynok 4.2.2 KauectBo Boabl 03.Mcchik-
03.Uccrix-Kynsb, 2020r Kyns, 2022r.

Pucynok 4.2.3 KauectBo Boabl 03.Mccbik-Kynb, 2024 r.
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Anammu3 pesynbtatoB 1o Qochopy TLI(TP) mokazanm, uro HauOGoOmbIIHMA €ro
nokaszarenb cojepxkaincs B oOpasuax npo6 B r.Yommon-Ara (49). Camoe HU3KOE ke
ero 3HaueHue 3adukcupoBano B parione nrt. Kamxu-Caii. Pacuer unnexca TLI (Chl-
a) MOKa3aJl BBICOKOE cojepkaHue ero B myHTke c.Yok-Tan. 3nanue Tpoduueckoro
crtatyca wuMeeT (QyHIaMEHTaIbHOE 3HAYeHUE [JIi TOHUMAHUSA COCTOSHUS H
(YHKIIMOHUPOBAHUS 03E€PHBIX SKOCUCTEM.

Tabnuma 4.2.2- [lokazarenu coctosnus o03.Mccwik-Kyns mo unaexcy TLI, 2022 r

Address |Rang | TN | TP |SD Chl-a | TSI(av. Chl- | TSI(average
e val: TN, TP | A values:TN,TP,S
,SD) D,Chl-a)

Kadji- 0,5 |47 |30 |25 44 34 |Olig |44 36 Olig
Say

region,

Balykchy 49 132 |31 64 38 | Olig |64 44 Olig
,Ne30a |0,5m

Chok-Tal 49 |30 |29 87 36 |Olig |87 49 Mesotr
vil, Ne|0,5m

I1a

Cholpon- 49 |37 126 50 38 | Olig |50 41 Olig
Ata 0,5m

Cholpon- 42 134 |26 45 34 | Olig |45 37 Olig
Ata, 25m

No25a

Grigorev 38 136 |34 51 36 |Olig |51 40 Olig
ka 0,5m

village

Bosteri 0,5 |37 |39 |36 54 37 | Olig |54 41 Olig
village m

C Uenp0 MHTEPINOJIUMPOBAHMS IPOCTPAHCTBEHHOI'O pACHpPEACIICHUS HEKOTOPBIX
CBOMCTB KauecTBa BOAbl 03.Mcchik-Kynp Obuim pa3paboTaHbl TpH pa3iIUyHBIC
moaenu: CrabunbHas, [ayccoBckas wu PamnumonanpHo-kBaapatuuHas. Hwuskue
3HaueHus Kod(uIueHTa HaJEeKHOCTH YKa3bIBalOT HAa TO, YTO BBIOpaHHas cXema
orbopa mnpoOd M pacCTOSHUA MEXKIAY HHUMU MOAXOIAT Ui MOJAEIMPOBAHUSA
IIPOCTPAHCTBEHHONM W3MEHYMBOCTH CBOWMCTB BOABI. B TO Bpems Kak BEJIMYMHA
MOKa3aress HAJASKHOCTU OOBACHSET OMMOKY MpU OTOOpE M aHAIM3E MEPEMEHHBIX,
HyJIEBO€ 3HAUYCHHE IapaMeTpa HAJEKHOCTH OOBSCHSIET OTCYTCTBUE OIIUOKU
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W3MEPCHUS U M3MEHUYMBOCTH Ha KOPOTKUX PACCTOSHHSIX. Pe3ynbTaThl moka3anu, 4To
BCE MOJICIU SABJISIIOTCS HaACKHBIMU (Tabu. 4.2.3).

Konuentparust pocdopa B o3epe BapbupoBasia B npenaenax 0-0.0067 mr/n, dbochop
ObLI CKOHUEHTPUPOBAH B CEBEPO-BOCTOYHOW wyacTu o3epa (pucyHok 4.2.8).
KonnenTpanus, xmopoduinna-a B o3epe kojebanack B mpenenax 0-1.87 mr/n u
COCpPEIOTOYCHA B CEBEPO-3aaHON YacTu o3epa (pucyHok 4.2.9).

Tabmuma 4.2.3- CoiicTBa HeKOTOphIX Kriging-Moerneii nHaeKkca KauecTBa BOIbI

Hnnexc
KayecT Sill,
Ba | Mogens | Perpeccuons | Nugge | Rang | Co+ | Nugget/Sill, RMSSE
BOJIBI | asg pynkus | t,Co | e, A C % MEI1 2
215 *x+
TN Stable 0.96 0 1 0.06 0.00 0.1 1.01
Gaussia | -164.59 * x + 0.000
TP n 0.73 0 1.07 0 0 2 0.9
Rational
Quadrat | -0.42* x + 107.8
Chl-a ic 3.02 0,1 0.48 7 0.1 7.82 0.7

CoryacHO NOCTPOEHHBIM KapTaM IPOCTPAHCTBEHHBIX W3MEHEHMI, KOHLIEHTpalus
HutparoB B o3epe HMccwik-Kynb Bapsupyer B mnpenenax 0-0.9 mr/m, npu stom
YCTaHOBJICHO, YTO OHA COCPEJ0TOYEHA B BOCTOUYHOM YacTu o3epa (pucyHok 4.2.7).

78°14'0"E

767120
76°12°0"E

Legend

: Issyk-Kul Lake
Kriging
Prediction Map
TN (mgiL}
Filled Contours
BElo-013
[ o13-0,22
0,22 -0,29
0,29-0,35
0,35-0,39
0,39 -0,44
044 —0,51
o 5 10 20 a0 40 0,51-0.81

™, | Kilometers - 0,61-0,73
B oc73-09

1:700.000

Pucynox 4.2.7 IIpocTpancTBeHHOE pacnpeiesieHue KOHIEHTpaluii HUTPAaToOB
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Takum 00pa3om, COTrIaCHO MPOBEACHHBIM HCCIIEOBAHUSM, TPOPHUECKUN YPOBEHB
03epa OT YIbTPAOIUTOTPO(HOTO TOCTENEHHO, B Hambosnee ypOaHW3WPOBAHHBIX
MecTax, IMepexoauT B Me30TpodHoe cocrosHue. Eciu B 2017 romy Bce
WCCIICJIOBAHHBIE TOYKH HMEIU CTAaTyC YJIbTPAOIUTOTPO(MHBIX, 3a HCKIFOYCHHUEM
oaHoi Touku (bambikun) - craryc kKoTopod Obul oaurorpodHsiM, TO B 2022 Tomy
CTaTyC yIbTPAOIUTOTPOMHBIX MYHKTOB HE ObLI 3a)MKCHUPOBAH, ABE TOUYKH MEPEIUTH
B ME30TPOQHBII cTaTYC.

76°12'0"]
76°12'0"E

) 1ssyk-Kul Lake

Kriging
Prediction Map
PO4 (pg/L)
Filled Contours
F0"N - y B 0 - 0.0016
N I 0,0016 — 0,0026
- . 9 00026 - 0,0032
S 0,0032 — 0,0035
8 0,0035 — 0,0041
1:700.000 0,0041 — 0,0051
0,0051 — 0,0067
0 5 10 20 50 40 I 0,0067 - 0,0094
S W B 0.0094 — 0,014

Bl 0.014 - 0,021

Pucynok 4.2.8 IlpoctpancTBeHHOE pacnpeaeneHue KonueHTpanui POy

7713
i 78°14'0"E

T6°12'07
T6°12°0"E

Legend

) issykKul Lake
Kriging
Prediction Map
Chi_A__mg
Filled Contours
. I 0 - 0,694
N B 0,694 — 1,13
w,@; B 1.13-1,83
1,83-292
2 2,92 - 4,67
1:700.000 4,67 - 7,42
7.42=118
e — — g
Bl 187-296
Bl 206 — 47

Pucynox 4.2.9 IIpoctpanctBenHoe pacnpenenenue konuentpamuii Chl-a
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4.3 JKoj0ru4ecKoe cOCTOsIHUE NMPUOPeKHBIX 0y(epHbIX IKOCHCTEM 03epa
Hccbik-Kyap U ux posib B yCTOWHYHMBOM pa3BUTHM. BbUTO TpoaHAIM3HPOBAHO
HKOJIOTHYECKOE COCTOSIHHE MPUOPEKHBIX OypepHbIX sKocucTeM o3epa Mcchik-Kymb u
UX pOJIb B YCTOMYMBOM Pa3BUTHUHU.

[IpoBeneHHbIC uCCHenOBaHUA, Toka3zanu, 4to ¢ 2000 roma wuaET TEHICHIUA
CHUKEHUS TUTOIAAN MPUOPEeXHBIX OydepHbIX 3emenb (Tadu. 4.3.1).

Tabmuma 4.3.1 Ilnomanes mnpeoOpa3oBaHHBIX MPHOPEXKHBIX Oy(depHBIX 30H Ha
paccrostnun 100 m 1 500M, ra

Tpanchopmanus 1163 2012r. 2017r. 2021r.

Bcero Ha pacctosiHuu 100 metpoB umeetcs 2306 ra 3emenb

3acTpoiiku Ha pacctossHuM 100 M 104.52 220.71 329.6
Bcero Ha paccrossHun S00 metpoB nmeercsa 8551 ra 3emens

¢/x 3eMiM Ha pacctossHuu-500 M 2429 2189.65 2116.4
3acTpoiiku Ha pacctosstHuM S00 M 446 663.78 910.09

JHanusie Ta6m.4.3.1 mokas3eiBatotT, uto npudpexHsie 0ydepusie 30ub1 (I163) 3ameTHO
ymenbiatoresa, ¢ 2010 roma Ha paccrossuun 100 MeTpoB OT OeperoBoi JIMHHUH
3actpoeno I1b3 14.5%, a na paccrosuuu 500 meTpoB 3actpoeHo Bcero 35.6% I1b3
i 64.4% cocTaBisiIlOT €CTECTBEHHBIE HKOCUCTEMBbI. Eciu yuecTb, 4TO JUist
COXpaHEHUs1 CaMOBOCCTaHABJIMBAIOIIECH CIIOCOOHOCTH PEKOMEHAYETCS COXPAHUTD
70% sKocucTeM, TO IIPEBBIIIIEHUE TPEOOPa30BaHUs YKE COCTaBISIET 5.6%.
CormacHo aHanu3y, NpuOpexHbie OyepHbIe 30HBI ObUTU TPaHC(HOPMHUPOBAHBI JIS
cinengyrouux uenei: 104.52 B 2012 rony, 220.71 B 2017 rogy u 333.4 ra na 100 m
riomaau 3actpoiiku B 2021 roay. [Jns mamnu Ha 500 metpos B 2012 roxgy - 2 429, B
2017 romy - 2 189.65, B 2021 rogy - 2 135.18. B 2012 rony - 446, B 2017 rony —
663.78, B 2021 roxy — 910.09 ra 3emnm moj 3acTpoilky (KHJIbIE JAOMa, TOCTEBBIE
noma, caHatopuu, Kade). CnepoBarenbHO, NPUOpEX)Has PaCTUTEIBHOCTH Oblia
BbIpYyOJIEHa B OCHOBHOM I10J1 3aCTPOMKY.
Hepanuonanbnoe npeoOpa3oBaHue MNPUOPEKHBIX 3IKOCUCTEM 03€p TMPUBOIUT K
[EJIOMY PSAY SKOJOTUYECKHUX MPOOJIeM, B TOM YHCIIE PUCKY MMOTEPH KauyeCTBa BOJBI U
aBTpouIMpoBaHni0 BogoeMoB. KakoBa mjoimkHa OBITH ONTHUMAalbHAS IIMPUHA
npubOpexHoil OydepHoil 30HBI? J[ns oTBEeTa HA NOCTaBIEHHBIA BOIMPOC ObLI
WCIIOJIb30BAaH METOJ “‘COOTHOILIEHUE IIEHBl — BBITOJABI, B KOTOPOM ONTHUMAJIbHAS
mupuHa OydepHOil 30HBI PacCUMTHIBAIACH HAa OCHOBE SKOHOMHMKO-IKOJOTHUUECKUX
BBITOJI W  DKOHOMHUYECKOM CTOMMOCTM HWHBECTHUIIMM Ha  BOCCTAHOBJICHUE
npeoOpa3zoBanHoro mganamadra. beumm cMomenupoBaHbl BIMSHHS —~— M3MEHEHMUS
CTPYKTYphI OyQepHOI 30HBI HA KAYECTBO BOJIbI 03€pa MyTeM pa3pabOTKH ClIEHApUEB
DKOJIOTUYECKUX NU3MEPECHUM.

25



CornacHo craructuyeckuM naHHeiM Ha 2012-2022 rompl, HEOOXOOUMO BEPHYTH
333.4 ra 3acTpPOEHHBIX 3€MeJlb MOJ KYCTapHUKM WJIM MacTOMIIA, YTOOBI
IPEeIOTBPAaTUTh YCWJIEHHE INpolecca 3BTPOQUKAIMUM W COXPAHUTh YCTONYMBBIN
pEeKpealMoOHHBIN MOTEHIMal o3epa. B Hammx yciaoBusx, Ha npumepe o3epa Mcchik-
Kynb, mmpuna 0ydepHoit 30HbI ajisi 3KocucTeM BapbupoBaia or 200 M B HauMeHee
ypOaHu3upoBaHHbIX 30Hax 10 600 M B Hanbosee ypOaHW3UPOBAHHBIX. Pe3ynbTaThl
3HAYEHUs] BEJIMYUHBI O MO3BOJISIOT CAENaTh BBIBOJ, YTO C YBEJIMYEHHUEM CTEIICHH
Tpancopmanu NpudpPeKHbIC TEPPUTOPUH TEPSAIOT CBOIO SKOJOTHUECKYIO IIEHHOCTD,
Y 3aTpaTbl Ha HX BOCCTAHOBJIEHHWE BO3PACTAalOT, CTANO OBITh ISl COXPaHEHHUS
JKOJIOrMYecKoro OanaHca notpeOyercst Oosbllasg IMKMpUHA NpuOpexxHor OydepHoit
30HBI.

4.4 Jxog0rnyecKue PUCKH MpeodpPa3oBaHusi NMPUOPEKHBIX IKOCHCTEM B
arpoJiasama@Tel ¥ MOCACACTBUA AJIA YCTOMYUBOro pa3sutus 03. Uccoik-Kyib.
W3 mpeoOpazoBbiBaeMbIX JaHAMA(PTOB TOJBKO 00pa3ibl ¢ aOPUKOCOBBIMHU TOJISIMHU
uMenn Oosiee OMM3KUI K €CTECTBEHHBIM OOJIEMMXOBBIM 3apOCisiM CBOMCTBA IOYB,
OJIHAKO HEOOXOJIMMO YUUTHIBATh, YTO IPU BBIPALIUBAHUHU IUIOAOBBIX KYJIBTYp, MOTYT
OBITh MCIOJIB30BAHBI PA3JIMYHBIE TEPOULUIbI, HHCEKTULUIBl U MECTULUbI, TPUYEM
HEOJIHOKPATHO.

4.5 Onpenesienne MUPUHBI NpUOpexkHoil O0ydepHoii 30Hb1 03epa Ucchik-
Kyab ¢ ucnosb3oBaHueM MeTola “COOTHONIEHUS BBITOABI M 3arpat”. Takxke
WCCJIEIOBAaHUS TTOKa3aJid, 4TO TpaHchopmaius npuOpexHbIx OydepHBbIX 30H UMEET
IPSIMYI0 KOPPESLHUIO C YBETUYEHUEM B BOJE XJIopoduiuia-a Tadi.4.5.1

Ta6numa 4.5.1 - 3aBucumMocTs TpaHchopmanu Ha 3HaueHue uHaekca TLI

I'onwr | Cpenuuii | % npeoOpa3zoBaHHBIX % npeoOpa3zoBaHHBIX
TLI TUIOIIA/IEN HA PACCTOSTHUU IJIOIA/IEN HA paCCTOSTHUM
100Mm 500m
2017 |23.42 9.57 33.37
2022 |37.34 14.46 35.61

Kak Bumno u3 1tabmn.4.5.1 ¢ yBenuueHueM MpoleHTa TPaHCHOPMHUPOBAHHBIX 3€MEIIb
pacTeT W UHAEKC Tpoduyeckoro ypoBHs Boabl 03.Mccbik-Kynb, yTo moka3biBaer
3HAYUMOCTh JJUMUTUPOBAHMS TpaHCcHopMupoBaHus NpuOPEKHBIX Oy(HepHBIX 3eMelb
JUIS yCTOMYMBOTO Pa3BUTHUS U MCIOIb30BAaHUS 3KOCUCTEMBI 03€pa.

Jl1st coxpaHeHusl NPUPOTHOM SKOCUCTEMBI U 00ECIIEUEHUsI YCTOMYMBOrO Pa3BUTHS U
MOJTyY€HUSI BBITOJ OT SKOCHCTEMHBIX YCIyr HE HaHOCS eMy yuiepOa HeoOX0auMo
BJAJIETh TMOJIHOM WH(pOpPMAIME O COCTOSHHUSAX, BO3MOXHBIX MOCIEACTBHIX
NPUHAMAEMBbIX ACWCTBHA, A JOCTH)KCHHUS Yer0 KIIOYEBBHIM (aKTOPOM SIBISETCS
NPaBUJIBLHO OPraHMW30BAHHBIA JKOJIOTMYECKMH MOHUTOpPUHT. Ha ocHoBaHun
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MOJIYYCHHBIX JaHHBIX OblIa pa3paboTaHa HaydHas pa3paboTka WH(POPMAIMOHHON
cucTeMbl dKosiorudeckoro mMoHuTopunra o3.Mcceik-Kyns (MCOM), mo3Bosstonias
1oJiy4atb MH(GOPMAIMI0 U aBTOMAaTU3MPOBAaHHO pacuuThiBaTh MHAekc TLI, mupuny
npuOpexxHoit OydepHOi 30HBI o03€pa, B 3aBUCUMOCTH OT MpeoOpa3zoBaHMs
npuOpexxHbIXx OydepHbIXx 30H, Ha 0aze MmxkenepHoro dakynsreta KTY Manac.
[lonyueHHble pe3yJIbTaThl [AHHBIX MCCIEIOBAHUN I[IOKA3bIBAIOT O BAXXHOCTH U
HEOOXONMMMOCTH  BHECEHHS  U3MEHEHHH B HAlMOHAIBHYI0  IPOrpaMMy
IKOJIOTMYECKOr0 MoOHUTOpuHra o03.Jcchik-Kynb, BKIOUEHHEM B €€ IpOorpaMmmy
oTpesieNieHUE MOKa3aTens XJIopoPuiii-a, a TakKe U3MEHEHUEM TaKTHKHU YIIPAaBICHUS
IpUOPEKHBIMU SKOCUCTEMAMU ISl MO ONPENETIEHUI0 HEMPUKACAEMBIX MPUOPEKHBIX
OydepHbIX 30H DSKOCHUCTEMBI oO3€pa [UJIsi COXpaHEHHMs KadecTBa M OajlaHca
camoperynupoBanusi 03.McchikKynp U oOecrieyeHusi €ero ycTOMYMBOrO Pa3BUTHSL.
[IpennoxkeHo BHECTM H3MEHEHHS B HAIIMOHAIBHYIO MPOrPaMMy 3KOJIOTHYECKOTO
MOHUTOpPWHTA, JIOMOJHHUB €ro Tmokasareiem “xmopodwmmi-a”, wunaexkcom TLI,
opraHu3alnyeil HaOMIoACHUs 3a TpaHC(OPMUPOBAHME MPUOPEKHON Oy(PepHON 30HBI
o3epa, pa3paboTaHbl U BHEJIPEHbI B MPOU3BOACTBO (JlenaprameHT OuopazHHOOpa3us
U 0CcO00 OXpaHSEMbIX HPUPOJHBIX TEPPUTOPUN Npu MHHUCTEPCTBE MNPUPOIHBIX
pecypcoB dKojorud U TexHuyeckoro Hamzopa KP, [lupekuus buochepnoit
tepputopur “blceik-Kenp”) npaktudeckue pexomeHaanuu “OnTUMHU3aus CUCTEMBI
sKoNorudeckoro mouutopuHra 03.Mccbik-Kyns” u metomumka orbopa mpob
ompeneneHus: xiopoduia-a.PaspaboranHpie HaydHble pa3paOOTKH IO3BOJSAT HE
TOJIbKO COOMpaTh AHAJIWTUYECKHE JaHHbIE, HO M TO3BOJSAT aHAJU3UPOBATh H
MPUHUMATh COOTBETCTBYIOIINE MeEpbI IpeI0TBpAIAIOIINE YXYALICHHE
AKOJIOTUYECKOTO COCTOSIHUSI SKOCUCTEMBI 03€pa.

4.6 NHTerpupoBaHHbII HHAEKC YA3BHUMOCTH KaK OCHOBAa YCTON4YMBOIO
pa3BUTHUSA NPUOPEKHON 30HbI: aHAIN3 HA npuMepe o3epa Ucchik-Kyuas. C 1enbio
ompeneneHus] M OIEHKH YSI3BUMOCTH MPHUOPEKHBIX DKOCUCTEM, Ha TpUMEpe
npubpexHoil 3kocucTemMbl 03.Mcchik-Kynp OblT  ompeneneH WHTETPUPOBAHHBIN
unjekc npudpexnoit yszsumoctu (ICVI), B pacuere KoTOporo ObUI UCIOIB30BaH
uHaekc npuOpexHoil ys3sumoct (CVI) M conmanbHO-3KOHOMUYECKUA HWHIEKC
ysi3Bumoctu (SVI).  BrnusHue YenoBeuecKoW MAEsTEIbHOCTH Ha MPUOPEKHYIO
Tepputoputo  03.Mcchik-Kynb  OblT  OLIEHEH KOJIMYECTBEHHO IyTEM pacyeTa
colMagbHO-3KOHOMUYeckoro  uHaekca  (SVI)  wusyuwaemoro  paiiona. SVI
WUIIOCTPUPYET CTENEHb YIpo3bl  COIUATBHO-PKOHOMUYECKUX (HAKTOPOB IS
npUOpEXKHBIX TeppUTOpHi. [aHHBIN aHaNMM3 TPOBOAWICS MyTeM cOopa Marepuarna,
CTaTUCTUYECKUX JIAHHBIX U MojcyeTa uuaekca SVI mid kaxaoro aiMUHUCTPATUBHO-
TeppuTopuasibHoro paitoHa Hccbik-Kynbckoir o6nactu. CorjacHO MpOBEIECHHBIM
pacyeTaMm, CTENEHb VYSA3BUMOCTH, CBSI3aHHasg C KOJMYECTBOM PEKPEAlMOHHBIX

00BbeKTOB BOKpPYT 03epa Mcchik-Kyib, siBisieTcst camoil BEICOKOHM sl BCeX PalloHOB,
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kpoMme Tromnckoro. CteneHp ys3BUMOCTH, CBSI3aHHAS C 3€MJICIIOIb30BAaHUEM, BBICOKA
JUIsi BceX pailoHOB. MHTEHCHMBHOE 3emiieliesiie B MPUOPEKHOU 30HE MPUBOJIUT K
TpaHc(opManu npupoaHoro jauamadTa nodoepexbs. AHTPONOTEHHOE BO3/ICUCTBUE
- ypOaHH3a1us TEPPUTOPUH, PA3BUTUE TTPOMBIIINIEHHOCTH, TPAHCIIOPTA, BBINAC CKOTA,
OpOIIIEHHE  3€Melb  SIBJISIOTCS  HETaTUBHBIMU  (DaKTOpaMH,  YIpOXKAIOIIUMHU
skosiorudeckoit 6e3omacHoctu Uccbik-Kynbckol obmactu. 3arpsi3HEHHbIE yYacTKH,
CBSI3aHHBIE C PE3yJIbTaTaAMH JCSITEIHPHOCTH TOPHOJOOBIBAIONICH MPOMBIIIJIEHHOCTH,
NPEACTABISAIOT BEICOKUM PUCK C TOUKHU 3PEHHUSI DKOJOTUYECKUX MOCIEICTBUM.

o ™ 100

Pucynok 4.6.3 IIpocTpaHCTBEHHass  U3MEHYMBOCTh  HMHJAEKCA  COLUAIBHO-
skoHOMHYEcKOM ys3BUMOCTH (SVI) mobepexnps 03.Ucchik-Kynn

[To counanbHO-3KOHOMHUYECKON ysA3BUMOCTH 3HaueHusi SVI BapbupoBanCh
caeayronuM obpazom: Mccwik-Kynb (237,2)> Ton (158,1)> Ax-Cyy (125,0)> Tron
(42,43)> Hxeti-Ory3 (24,49). Tronckuii u JI>etpi-Ory3ckuii pailoHbl UMEIOT 0oJiee
cnabyro CTENeHb YSI3BUMOCTHM H3-32 HHU3KOW IUIOTHOCTH HACeJeHUs, OTCYTCTBHS
COBPEMCHHOM HWHPPACTPYKTYpbl H MPOMBINUICHHOCTH (pucyHok 4.6.3). Ilpu
MONAPHOM CPaBHEHUHM COLMAJIbHO-DKOHOMUYECKUX NEPEMEHHBIX MPUOPHUTETHBIMU
napamMeTpaMH SBIISIFOTCS TUIOTHOCTh HACEJICHMsI, MPUOPEIKHOE 3eMIICTION30BaHUE H
KOJIMYECTBO PEKPEAlMOHHBIX W MPOMBIIUICHHBIX 00BeKTOB. K cokaneHuto, cratyc
0c000 OXpaHseMbIX MPUPOJHBIX TEPPUTOPUN BAOJIHL MoOepexkbsa o3epa Mccrik-Kynb
HE B IOJIHOM Mepe CIHpaBIISIETCS CO CBOMMHU 0053aTEIbCTBAMHU IO OOECHEUYEHUIO
oxpansl OOIIT.
OrnpezenieHde CTENEHU 3alIMIIEHHOCTH MOA3EMHBIX BOJ [IpUUCCHIKKYIBS, OBLIO
BBITIOJTHEHO B COOTBETCTBUM ¢ MeTtonukoil B. M. Tomnpabepra, BHeCeHHOI
Momudukanusmu, npemiokeHapiMu K. A, KoxkoGaeBeiM. [l oneHKH
UCIIOJIb30BAIMCH 0aJUIbl, KOTOPBIE OMPEESUTICh HA OCHOBE TaKUX IMapaMeTPOB, KaK
TOJIIHMHA CJIa0ONMPOHUIIAEMBIX OTJIOXKEHUHM, TIyOMHA YpOBHS TMOA3EMHBIX BOJI,
JUTOJIOTUS U (UIBTPALMOHHBIE XapaKTEPUCTUKHU TMOPOJ, MPUMEHSISI YpaBHEHUE,
npennoxenoe KoxoOaeBbiM K.A. [Io xoropeiM coctaBieHa Kaprta «CTerneHb
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3AIIMAIIEHHOCTH IMOA3EMHBIX BOJI OCHOBHBIX JKCIUIyaTHPYEMBIX BOJIOHOCHBIX
TOPU30HTOBY, C UCIIOJIb30BaHKEM Mporpammbl Maplnfo (pucynok 4.6.4).

4-.

- e

Pucynok 4.6.4 Kapra «Crternenpb 3allUIIEHHOCTH TOJA3EMHBIX BOJ OCHOBHBIX
IKCILTyaTHPYEMBIX BOJOHOCHBIX TOPU30HTOBY [ IPHHUCCHIKYITBA.

Bnusinue Geperossix (aktopoB Ha odepexne 03.Mccrik-Kyns (CVI), 6b11 o1ieHeH ¢
y4eTOM TpeX IEPEeMEHHBIX (THN OeperoBod JMHHWHM, PEKH W CTEIEHb 3allUThI
TPYHTOBBIX BOJI), BIMSIONIUMX HA YSI3BHUMOCTh NMPHOPEKHBIX paiioHOB. Ilpum oreHke
ySI3BUMOCTH MoOepexbs o3epa 3HaueHus CVI BapbUpYIOTCS CIEIYIONIMM 00pa3oMm:
Uccwik-Kynb (15,49) > Ton (15,49) > Hxets-Ory3 (8,66) > Trwon (7,75) > Ak-Cyy
(5,0) (pucyHok 4.6.5).

Lo
P

TR

Pucynok 4.6.5 IIpoctpaHcTBEHHAs] U3MEHYMBOCTh MHJIEKCA YA3BUMOCTH MOOEPEXKbs
(CV]) o3.Ucchik-Kynn

[Tpubpexubie 30HbI Mcchik-Kynbckoro u ToOHCKOro palOHOB HMMEIOT BBICOKHM
YPOBEHb YSI3BUMOCTH, TaK 332 YEPTOUN MPUOPEKHBIX 30H PACIIONIOKEHBI MHOTO 3/1aHHM
TypPUCTUYECKHX 00BEKTOB. OTnpeneNuB 3HaUYCHUs ABYX NPEIbIAyIUX HHIAEKCOB SVI
u CVI Obu1 pacunTaH MHTETPUPOBAHHBIN UHJIEKC YSI3BUMOCTHU MOOEpexkbs 03. McChik-
Kyns. Kak BugHo w3 pucyHka 4.6.7, COOTHOUICHHE [aHHBIX, ITOJIYYEHHBIX B
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pe3ysbTare pacueTa WHJIEKCAa YSI3BUMOCTU MOOEPEXbsl, COLHATBHO-3KOHOMHYECKOrO
WHJIEKCA YSI3BUMOCTH W WHTETPAJIBHOTO HHJIEKCA YSI3BUMOCTU MOOEPEKbs, MONKET
OBITH HUCIIOJIH30BAaHO B KQUECTBE MHTETPAIBHBIX MTOKa3aTeIeH YCTOMYHUBOrO Pa3BUTHUS
OpUOpPEXKHBIX TEPPUTOPUM M KaK CHCTEeMa HMHAMKATOPOB  AHTPOIOIEHHOM
TpaHchOpMaIK TEPPUTOPHUI VISl ONpeeSIeHUs TPUOPUTETHOCTH MEPONPUSITHH O
YCTOMYMBOMY PAa3BUTHUIO TPUOPEKHBIX Tepputopuid. JIketrol-Ory3ckuii paioH
(16,12) B xkareropuum Hu3koro pucka. Ak-Cyy (65,00 u Troono (25,55)
XapaKTEPU3YIOTCSd YMEPEHHOW CTENEeHbO ySA3BUMOCTH. TOHCKHIl paiioH (86,80)
OTHOCUTCSI K KaTeropum BbICOKOro pucka. Hakonen, Hccbik-Kynbsckuii panion
(126,33) mpexacraBnsger coOod Haubosee ySA3BUMBIA MNPUOPEKHBIA  yYaCTOK.
HNHTerpupoBaHHbIl MHACKC ys3BUMOCTH NpuOpexHoi 30HBI (ICVI), paccuntanubIit
JUISl KOKJIOM 30HBI, TOKA3bIBAET, YTO YA3BUMOCTh PA3JIUYHBIX YYAaCTKOB 3aBHCUT KaK
OT (PU3UYECKUX, TaK M OT COIMATBbHO-DKOHOMHUYECKUX (hPaKTOPOB.

CrnenoBaTenbHO, OIIEHKA YS3BUMOCTH MpUOpExHON 30HBI 03epa Mcchik-Kyb
C UCMOJIb30BAHUEM HMHTETPUPOBAHHOIO MHJIEKCA YS3BUMOCTH, KOTOPBIM YUUTHIBACT
KaK (pU3HYECKHE, TaK U COLMAIIbBHO-OKOHOMHUYECKHE (PAKTOPHI, MO3BOJIAET AETAIBHO
0XapaKTEepU30BaTh HKOJOTMYECKOE COCTOSIHME peruoHa. MHTerpaibHbIA HHAECKC
ysi3Bumoctu (ICVI) mpenocrtaBnser HamOoJiee TOUHYIO KAPTUHY YSI3BUMOCTH
npulOpexHbpix 30H. CrenoBaTesNbHO, OJHOM W3 KIIOUEBBIX 3a/ay  SIBJISETCS
obOecrieueHrne  COAJAHCHPOBAHHOTO  PAa3BUTHUSI  MPUPOJIHBIX U COIHATBHO-
PKOHOMHUYECKUX CHCTEM, HAXOIAIIMXCS B IOCTOSHHOM B3aWMOJICUCTBUU, IS
JIOCTUKEHHUS YCTOMYMBOTO Pa3BUTHS IPUPOTHON IKOCUCTEMBI.

Pucynok 4.6.7 IIpocTpaHCTBEHHasT W3MEHYMBOCTb HMHTEIPUPOBAHHOTO WHJEKCA
ysizBumoctr nmooepexbs (ICVI) Uccrik-Kynbckoit 6eperoBoit TuHAN

Takum 00pa3oM, MOIyYEHHBIE PE3YJIbTATHl JAHHBIX HCCIECJOBAHUN MOKA3bIBAIOT O
BXKHOCTH M HEOOXOJUMOCTH BHECEHHUS M3MEHEHUN B HALMOHAIBHYIO MPOrpaMMy
JKOJIOTUYECKOr0 MOHUTOpUHTa 03.Mcchik-Kynp, BKIIOUEHMEM B €€ MPOrpamMmy

OIIPCACIICHUC ITOKA3aTCIIA XJ'IOpO(i)I/IJIJI-a, d TaK)KC USMCHCHUCM TAKTUKHU YIIPABJICHUA
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IPUOPEKHBIMHU YKOCUCTEMAMH JIJIS TIO OTPEACIICHUIO HEMTPUKACAEMBIX MTPUOPEKHBIX
OydepHBIX 30H HKOCHCTEMBI O3€pa [JIsi COXpaHEHUs KauecTBa W OajaHca
camoperynupoBanusi 03.McceikKynp u obecniedeHus ero ycToH4MBOrO pa3BUTHSL.
[IpennokeHo BHECTH M3MEHEHUS B HAIMOHAIBHYIO MPOrpamMMy 3KOJOTHYECKOIO
MOHUTOPHHTA, JOMOJHUB €ro IokazareineM “xmopoduii-a”, wuHaexkcom TLI,
opraHu3anuei HaOIoeHus 32 TpaHC(HOPMHUPOBaHUE MTPUOPEKHON OydepHOIl 30HbBI
o3epa; pa3paboTaHbl U BHEAPEHBI B TPOU3BOACTBO ([lemapramenTt GnopasHooOpaszus
U 0c000 OXpaHSIEMbIX MPUPOJHBIX TEPPUTOPUN NMPU MUHUCTEPCTBE MPUPOIHBIX
pecypcoB okojoruu u TexHuueckoro Hamzopa KP, [upexmus buochepnoii
tepputopun “blcrik-Kenp”) npaktuueckue pekoMeHaauu “OnTumMu3anus CUCTEMBI
sKoJIoruYeckoro MoHutopunra o3.Mcceik-Kyns” u Meroauka otdbopa mpobd u
onpeeneHus xjaopodusuia-a.

B I'JIABE 5. DKOJOIHMYECKH YCTOMYHMBBIE MMOJIXOJbI K
HUCIIOJIB3OBAHUIO IIPUPOJHBIX PECYPCOB W PEIHUKJ/IUHIY
OTXOJO0B B PEI'MOHAX, HNOIABEPXKXEHHBbBIX TEXHOI'EHHOMY
BO3JIEUCTBUIO npuBeneHsl METOAb, MOAXOAB M NPHMEPHI MOIOKHTEIBHEIX
INPAKTUK PAMOHAILHOTO MCHOJb30BAHMS MPUPOJHBIX PECYpCOB B PpPErHoHax
MOABEPKEHHBIX TEXHOTCHHOMY BO3JIEUCTBUIO. ['JTaBHOW 3aadeil mpu OpraHu3aluu
NESTEILHOCTH MPOMBILIUICHHBIX OOBEKTOB SIBIISIETCS OOECHeUYeHHEe MaKCUMaIbHOM
UUPKYJSPHOCTU HCIIOJIB30BaHUA KaK MPHUPOJHBIX PECYpCOB, TaK M OTXOOB,
BO3HUKAIOIIKX B IpoIIecce UX paboThlI.

5.1 JkoJsornueckn Ge30MacHble METOAbI BOCCTAHOBJICHHUS 3arPSi3HEHHBIX
HedTenmpoayKTaMu TPYHTOB. [IpoBeneHHbIE HCCIEIOBaHUS U TOJYYEHHbIC
pe3yibTaThl MOKa3aiu, 4YTO He(Te3arpsa3HEHHBIN TPYHT nociie OMopeMeInallMOHHbBIX
paboT MOYKHO UCIOJI30BaTh B KAYECTBE MOKPOBHOI'O MaTepuasa Jyisi OJIMIOHA, YTO
MO3BOJIUT HE TOJBKO COKPATHTh O0OBEM OTXOJOB Ha IMOJMIOHE, HO U CIKOHOMUTH
YUCTBIN TPYHT JUIsl TOKPBITUS. OpraHu3aius KOMIOCTUPOBAHUS TBEPIABIX OBITOBBIX
otx00B (ThO) Takxke cmocoOCTBYeT yMEHBIICHUIO 00beMa MOJUTOHA U TTO3BOJISET
MOJIYYUTh KAYECTBEHHBIN MEJIMOPAHT JIJIsl 3aCOJICHHBIX MTOYB.

[IpencraBieHsl METOBI OMOpEMEIALMU JJI1 BOCCTAHOBIIEHHS He(pTe3arpsa3HEHHBIX
MOYB, MIPUMEHUMBIX B YCJIOBUAX BEUHOU Mep3i0Thl pynHuka Kymrtop. Pe3ynbraTsl
(GU3NKO-XMMUYECKUX XapaKTepUCTUK TMOYBEHHOTO o0pa3ua /0 U Mocie
00paboTKM TIpeAcTaBlIeHbI B Ta0. 5.1.1

Hcxomnoe coaepkanne moAaBMxKHOTO ¢ocdopa coctaBiusuio 6 wr/kr. [locre
PEKYJIBTUBAILIUU €T0 COJIEPKaHUE YBEIUYMIOCh BO BCEX TPEX BapuaHTax 00pabOTKH,
npudeM 3HauntenbHOEe yBenumueHue (P <0,05) mabGmromanock mpu OMoayrMEeHTAIMH
o 90 wr/kr. IlpuumHa TaKoOro YyBEIMYEHUS OOBACHAETCA AKTUBHOCTBHIO
pactBopsronux  (ocdarel  OakTepuii, KOTOpbIE JOKHBI OBUIM  BBIJEIATH
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OpraHMyecKkre KUCIOTHI U (epMeHThl Qocdaraspl, YCHIMBAIOIINE PACTBOPEHUE
HepacTBOpUMBIX coeanHenuit ¢ocopa. CoaepkaHne 0OOMEHHOTO Kaius 10 Hayaia
JKCIIEPUMEHTA COCTaBIIO 88 MI/KI, a mocie OHOJOTMYecKOM 0O0pabOTKHM OHO
YBEJIMYMIIOCH BO BceX BapuaHTax B cpeaneM Ha 300 mr/kr. Meroasl OnopemMeananuu
TaK)K€ CIOCOOCTBOBAIM YBEJIMUYECHUIO COJAEPKAHUS OPraHUYEeCcKOoro yriepoja B
nouse, 4yTo orpaxeHo B Tabmuie S5.1.1. Tlocme 90 nHel MONEBBIX IKCIIEPUMEHTOB
UCXOJIHOE COJIepKaHhe MX CHHU3UIOCHh 10 980 Mr/kr mpu oOpaboTke C BapHaHTOM
Db dext
KOHCOpImyMa OakTepwii criocoOCTBOBai jerpafanuu HedrempoayktoB a0 1 300
MI/KT OT UCXOJHBIX 2 633 mr/kr. CHI>KeHue cofepkaHus HedTenpoayKToB mocie 90

OMOCTUMYJIUPOBAHUS. n00aBieHUsT  TPEIBAPUTEIHFHO  OTOOPAHHOTO

JHEW 2KCIepUMEHTOB cocTaBuiao A0 1 340 Mr/kr oT ucxomHbix 2 633 MI/KT mnpu
00paboTKe OMOCTUMYJIALIMS + OMOayTMEHTAIIHS.
Tabnuna 5.1.1 - OU3HKO-XUMUUYECKHE XapaKTEPUCTUKU MPOOBI TTOUBHI

[TonBuxk. OOMeH. Opr.yriepo

O6mwm | ¢opma KaJIU I TIOYBBI
pH i a3oT | docdopa (%)

(%) (mg/kg)

KonTtpoJib 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

[Ipu ucnons3oBanuu ToybKO BS (Ouoctumynsums) u BA (6moayrMmeHTarus)
yepe3 90 nHel MmpoueHT Jerpafallid 3arpsA3HSIONMX BelecTB goctur 62,78% u
50,63%, cooTBeTCTBEHHO (pUCYHOK 5.1.1).

B5+BA

¥
g BS+BA; 49,1

% PasNoMEHNA HEDTENPOAYKTOB

Pucynox 5.1.1 Pucynox 1. Paznoxenue megrenpoaykroB nocie 90 nueii onbita, %.
BS - 6uoctumynsanus; BA — OuoayrMenranmsi.

[Ipn wucnonmp3oBanuu OuocTUMyISIIMM ~+ OuoayrmMeHTanuu dPQPEKTUBHOCTD
paznoxxenust coctaBuia 49,11 %. 310 cBsI3aHO C BHICOKOTOPHBIMH KIIMMATHYECKUMU
YCIOBUSIMHU, T.€. WHOKYJSHTHI, BHECEHHBbIE B HOBYIO Cpely, HE CMOTJIH OBICTPO

aIalnTupOBaATLCA W PASMHOXKUTLBCA B CJIOXHBIX KIMMATHYCCKUX YCJIOBHUAX. Ha
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UCXOJHOM JTale »JKCIEePUMEHTa WCCIeIOBaHA JIWHAMHKA W3MCHEHHs OOIIero
KOJIMYeCTBa OaKTepUi B Pa3IMYHBIX OMBITaX OMOpeMenuanuu MouBbl B TedeHUe 30
nuer. Mcxonnoe komuuecTtBo Oaktepuit coctaBisuio 6,4x106 KOE/r, yepe3 14 u 30
JTHEeW OMOCTUMYJIAIMH 0011Iee KOJIUYeCTBO OakTepuil yBennuuiaochk 10 19%x106 KOE/r
u  54x106, cooTBeTCTBeHHO. Ilpy OHOCTUMYNISAIMU TaKXKe MPOCIEIKHUBAIACH
TEHJICHIIUS K YBEJIWYEHUIO OOIIeld YHMCIEHHOCTH OaKTepuil, HO OHAa OKa3aliach
3HAYUTETFHO MEHbINE, YeM TpHu OuoctumyJsinuu, coctaBuB 26x 106 KOE/T k 30-my
nHI0 AKcrosunuu. OaHako mpu KoMOWHUpoBaHHOW 00pabotke (BS+BA) obGmiee
KomaecTBo Oaktepuit Ha 30-i neHb cHU3MWIOCH A0 2,9%106 KOE/T ¢ ucxomusix 6,4 X
106 KOE/r (pucynok 5.1.2; 5.1.3).

- e -l 1

Pucynok 5.1.2 Ilpomecc MHUKPOOHMOJIOTHMUECKOTO HCCISIOBAHHS B J1a0OpaTOpUU
KTYM.

Metoa OMOCTUMYIISIIINY YT BHECEHUE MUHEPATHHBIX KOMIIOHEHTOB B 3arPsS3HECHHBIN
TPYHT, Ui CTHMYJUPOBAHUS aBTOXTOHHOM MHUKPO(MIOPHI YCKOpHIa MPOIEeCC
pas3ioXeHus yriieBoaopoaoB: cojepxxkanue TPH B nmouBe cHusmioch Ha 62,78 % 3a
90 nHel, a oOIiee KOIMYECTBO OakTepuil yBeaIu4ImiIoch B 8,5 paza. buoayrmenranus
(mobaBiieHHE TMpEIBAPUTEIHFHO OTOOPAHHOTO KOHCOpPIIMyMa OakTepuil) CHU3MWIA
coaepxxkanne HedrenpoaykroB B mouBe Ha 50,63 % 3a 90 nmHE# u BBI3Bajia
yBEJIMYEHHE O0IIero KojaudecTBa Oakrepuii B 4,1 pasa. Pesynbrarel MeTonga BS + BA
okazanuch MeHee OS()PEKTUBHBIMH TIO CpaBHEHHIO ¢ Ouoctumyssinuei. [lpu
obpabotke BS + BA mpornieHT nerpananuu HedTenpoaykToB coctaBui 49,11% 3a 90
JHEeW TIOJIEBBIX JKCIEPUMEHTOB. Pe3ynbTaThl mokasainu, uTto Ouojerpaaaius Oblia
HUKEe Tmpu oOpabotke BS + BA 1o cpaBHeHUI0O C OHMOCTUMYJSALMEH WIH
OuoynydiienneM B oTAedbHOcTH. OOmiee  KoiaudecTBO — OakTepuil  mpu
OMOCTUMYJISIIIUM ¥ OMOAyrMEHTAIlMM YBEIWYWIOCh, a TP KOMOMHHUPOBAHHOM
METO/Ie, HANpOTHB, yMEHBIIMWIOCh. [lpu wucmonbp30BaHWM KOMOMHMPOBAHHBIX
METOJI0B aKKJIMMAaTHU3allUsI HHOKYJISITA MOTJIa HE POU30UTH.

Takum 00pa3oM, MOCKOJIBKY M3BECTHO, YTO U OMOCTUMYJSLUSA, U OMOAyrMEHTALHs
NOBBIIAIOT 3 (PEKTUBHOCTH MPOILIECCOB OYUCTKH MOYBHI OT HEPTENPOIYKTOB, BEIOOD
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MOAXOJSIIEr0 METOJA 3aBHCUT OT YCIOBUU OKpyXaruieh cpeabl. [IpuHumas Bo
BHUMAaHHE JOPOTOCTOSIINE METOJbl OOOralieHus pasjaraéMblX pacTeHHH M HUX
WHOKYJISILIMM, Mbl CYUTAEM, UYTO UCMOJb30BAHUE OMOCTUMYJISIIIUM B TaKUX CIOKHBIX
KJIIMMaTUYECKUX YCIIOBHUAX SIBIISIETCS HanboJliee 1eIeco00pa3HbIM.

s 600 ., —e— Biostimulation

~§ —a— Bioaugmentation

gﬂ 500 4 ——=— Biostimulation + Bioaugmentation

g =8 400

= —_—
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g S 300
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Pucynok 5.1.3. M3meHenne oOiiero KoiaudecTBa OakTepuil B 3arpsA3HEHHON IOYBE
IIPY MPOBEJICHUU OHOpeMeTnaIuu

[IpoBenennbie uccaeOBaHUS MPOAEMOHCTPUPOBAIN BO3MOXKHOCTh HMCIOJIb30BaHUS
METOJIOB OMOJIOTHYECKONW OOpabOTKH MOYBHI B KIMMATUYECKH XOJOJHBIX YCIOBHSIX
BBICOKOTOpbsi. Bo Bcex BapuaHTax OMOpeMeaMalMOHHBIX 00pabOTOK HAOJII0JATI0Ch
CHIDKEHHME cojiepKaHusi HedTenpoayKTOB B TmouBe. Hawunmydmwmii pe3ynbTaT o
CHUKEHUIO CoJiepaHusi HE(TEPOIyKTOB B MOYBE MMOKA3a]l METOJ OMOCTUMYJISIINH.
Ha 5.1.4 npuBoasTcsa X0/ MOJEBBIX UCCIIeA0BaHUM Ha pyaHuke “Kymrop”.

Pucynok 5.1.4 Xon peanuzanuu noJieBbIX dKCepuMeHToB, 2019r.

[TpoBeneHHbIE HCCIENOBAHUS MPOJEMOHCTPUPOBAINA BO3MOXKHOCTH HCIOJIB30BAHHUS
METOZI0B OMOJIOTUYECKOH 00paOOTKH MOYBBI B KIMMATHYECKH XOJOIHBIX YCIOBHUSIX
BBICOKOTOphsl. Bo Bcex BapuaHTax OmopeMeaHalMOHHBIX 00pabOTOK Ha0II01aI0Ch
CHIDKEHHME COJICpXKaHHUs HEPTENPOAYKTOB B MoOuBe. Hawnydmuii pesynpTar 1o
CHIDKEHHIO COJICPKaHUsI HE(TEIPOIYKTOB B IMOYBE MOKA3aJl METOJ OMOCTHMYIJISIIUY.
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OuunieHHbI MaTepual MOXET ObITh MPUPABHEH K KaTErOpUM HWHEPTHBIX
IIPOMBIIIIEHHBIX OTXO0J0B, OoTHOocsmmxcss K IV knaccy omacnoctu. C muomanku
PEKYJbTUBALIUM OH MOXET ObITh MCIOJIb30BaH MPU MOCIOWHON 3aChINKE B KA4eCTBE
U30JIMPYIOLIETO U PEKYIbTUBAIMOHHOTO CJIOS TIOJIMTOHA PYIHUKA.

5.2 BO3MO:KHOCTM HCIHOJIb30BAHMSI BBICOKOTOPHBIX PACTEeHHI 1J4
¢puropemenuanuu HedrTe3arpsi3HeHHbIX TIpPYHTOB. MHMcmoab3oBaHue Meroaa
¢putopemMenuanum Ha 3aBepUIAIONIEM JTal€ OYUCTKM TPYHTOB 3arpsi3HEHHBIX
HEePTENPOAYKTaMU B YCJIOBHUAX BBICOKOTOpbS Ha BbicoTe Ooznee 3500 M.H.y.M.
aKTyaJlbHO KakK C DJKOJOTMYECKOM, TaK M C HKOHOMHYECKONM TOYEK 3pEHHUS.
YcTaHoBIIEHO B 11€710M (PUTOTOKCHYECKOE JeHCTBUE HE(DTSIHOTO 3arpsA3HEHUs TTOYB Ha
pocT u npouspactanue pacteHuit. OaHako, Ha 20-e CyTKH IPOU3paCTaHUsl OTMEUaJCs
cTUMyJIUpyouil  3QPexT HEePTIHOro 3arpsA3HEHUs] Ha POCT KOpPHSA M CTEOJs
pactenuii, HO Ha 40-e CyTKM OHO BCE K€ OKa3bIBAJI0 YTHETaroulee ACHCTBHE, B TO
BpeMsi Kak (POHOBbIE 0Opasmbl MPOMOJDKANU pacTH. HecMoTps Ha BBIpaKEHHOE
(GUTOTOKCHYECKOE JEUCTBUE TOKCHUKAHTA, BBICOKOIOPHBIC PACTCHUS, TaKUE Kak
oBcsiHUIIA Bayumucckas (Festuca valesiaca Gaudin) u nimeBen MHorojeTHuit (Lolium
perenne)  TPOSIBISUIM  CIHOCOOHOCTh ~ NpOM3pacTaTb  Ha  3arps3HEHHOM
He(pTenpoyKTaMu TPyHTE, YTO BAXKHO JJIsl YJIYYIICHUS Ta30BO3AYLIHOTO PEXUMa
He(dTe3arps3HEHHOr0 TPYHTa M YIYYIIEHUS €ro CaMOOYMILIAIONIEH CIOCOOHOCTH.
Takum oOpa3zom, wMeToa (QuTOpEeMenuaIuu C HCHOJIb30BAHUEM  IIJIEBEJIA
MHOTONeTHEeTO (Lolium perenne) W oOBcAHMIBI Bamucckou (Festuca valesiaca
Gaudin), TUMHYHBIX MPEACTABUTENIEH BBICOKOIOPbS, CIHOCOOHBIX MPOMU3PACTATH HA
Beicote 3000-4200 M.H.y.M ¥ NPOSBHUBIIME YCTOWYHMBOCTb NPOU3PACTATH IIPHU
ONPE/ICIICHHOM YpOBHE HE(PTSHOTO 3arpsi3HEHUSI MOTYT OBITh HCIOJB30BaHbI IS
peabunuTanuy HeTe3arps3HEHHBIX TPYHTOB Ha 3aBEPIIAIOIEM ATare UX OYUCTKH U
TpeOyeT MPOAOHKEHHUS UCCIEAOBAHUM M0 U3YUYEHUIO M3MEHEHUS! (PU3UOTOTHYECKUX
CBOMCTB 3TUX BBICOKOTOPHBIX PACTCHHIA.

Taxke Obula mMpoBeAeHA OIEHKA YIy4IIEHUS arpoOXUMUYECKHX IIOKa3aTeseu
c1a003aCOJICHHBIX TMOYB IO Pa3BUTHUIO TECT-PACTEHUN METOJOM IKCIIPECCHOTO
dutorecTupoBanus. B KaduecTBe TMOYBOYJIYUIIUTENS MCIOJb30BAIA KOMIIOCT,
MOJIYYEHHBIA U3 TBEPJbIX ObITOBBIX 0TX0J0B (THO), KOTOpPHIN ObLT MHULIMUPOBAH U
peanu3oBaH MPOEKTOM “Yd4 yaka”, B X0Jie paboThl KOTOPOTo ObLT OpraHU30BaH cOOP
u komnoctupoBanue THO. 3a 6 wMecsieB NPOBEIEHHOIO HKCIEPUMEHTa ObLIO
HakoruieHo 2430,8 Kr MUIIEeBBIX OTXOA0B M mojydeHo 200 kr OGmokomIiocta, ObLIO
MNOACYUTAHO, YTO M3 12 KI MHUILEBBIX OTXOAOB MOXHO IMOJIYyYUTh | KI' 4YHCTOrO
onokommocra. CreoBaTeIbHO, OPTaHU30BaB COOP OPTaHMYECKHUX MUIIEBBIX OTXO/I0B
JI0 TIONaJaHus UX B MYCOPHBIN MOJIMTOH MOKHO YMEHBIIUTh 00bEM BhIOPAChIBAEMBIX
MUIIEBbIX OTX0A0B B mnonmuroH THO ropoma bumkek u modydaTrh II€HHBIN

OHMOKOMIIOCT.
35



3AKJIIOYEHHUE
1. VYcraHoBiieHa HEOOXOAUMOCTh cMeHbl mapaaurmbl [IJIK u gomosnHeHue
CHUCTEMbI DKOJOTHMYECKOTO MOHUTOPHHIA BOJIHBIX M IMOYBEHHBIX DKOCHUCTEM Ooiiee
UH(OPMATUBHBIMH, WHTErPUPOBAHHBIMH, KOMIUJIEKCHBIMU ~ METOJIaMH U
uHauKaropamu. Mcnonb30BaHHbIE, B JJAHHOM MCCIIEIOBAHUU TaKWe WHICKCHI KakK:
koaghuyuenm obdocawenusn (EF), unoexc ceoaxxymynayuu (Igeo), xosghpuyuenm
sacpasuenus (CF), cmenenv 3acpsaznenus (Cd), wunOexc nomenyuanibHo2o
akonoeuueckoeo pucka (PER) u unoexc sxonocuveckoco pucka (RI), mo3BossioT
ONpPECNIUTh YPOBEHb 3arpsi3HEHUS IOYB TSHKEIBIMU METalllaMH, M OMNPENIEIIoT
CTpaTEruio YyCTOMYMBOIO PA3BUTUSI U OXPaHbl OKPY>KAIOIIEH CpeIbl.
2. OnpeneneHo, 4YTo HaumOoJiee TOJICPAHTHBIMU K  3arps3HEHUIO  TOYBbI
He(TENpoayKTaMH OKa3aJuCh TaKue KyJIbTYpbl Kak KyKypy3a caxapHas (Zéa mays),
OBeC MOoceBHOU (Avéna sativa L.), ropox nmoceBHou (Lathyrus oleraceus) u scnapier
noceBHOU (Onobrychis viciifolia). Ix BcxoxkecTh cocraBuna 88,3%, 85%,67,86%,
55% cOOTBETCTBEHHO. DTO CBHUJAETEIBCTBYET O TOM, YTO yKa3aHHbBIE BUIBI MOTYT
ObITh  HMCHOJB30BaHbl B  (PUTOMHIMKALMU  HEPTE3arpsi3HEHHbIX IOYB U
(bUTOpEKYyIbTUBAIIMN CYIECUaHOW MOYBBI MPU YCIOBUU YMEPEHHOTO 3arps3HEHUs
He(TEeNnpOayKTaMHU.
3. BrlsiBiieHO, 4TO (PUTOMHIUKAIIMOHHBIE TTOKA3aTeNn 00JIENIMXU KPYIIMHOBUTHON
(Hippophae rhamnoides L.), ocHOoBaHHBIE Ha MOP(OIOTHYECKUX HU3MEHEHUAX, a
TaKK€ Ha POCTE W PA3BUTUU PACTEHUS, MOTYT OBITh HCIIOJIb30BaHBI B KadeCTBE
ONEPaTUBHBIX UHIUKATOPOB CTETIEHU HATPY3KU MPUOPEHKHBIX IKOCUCTEM.
4. VYcraHoBieHa HEOOXOIMMOCTh HW3MEHEHUS B HAIMOHAJIBHYIO IPOrpaMMy
SKOJIOTMYECKOr0o MOHHMTOpuUHra o3epa HMccwik-Kynb, Brirodas B ee  cocTaB
onpeaeneHne nokasareins “xaopogunn-a” v nanexkca TLI.
5. Co3laHbl  MHTErPUPOBAHHBIE  HKOJIOr0-3KOHOMUYECKHUE TOKa3zaTeaud  Jyis
OLICHOYHO-KapTOrpaQUUeCcKuXx MoOJeNied TEepPUTOPUM, TOJBEPraroIMXCsi BbICOKOM
AHTPONOTEHHONW Harpy3ke. YCTaHOBJIEHAa 3HAYUMOCTb IPOBEJAECHUS  OLICHKH
YSI3BUMOCTH MPUOPEKHBIX IKOCUCTEM C YUYETOM CHEIU(UUECKUX MPUPOIHO-
KJIIMMAaTUYECKUX M COI[MATbHO-DKOHOMUYECKUX YCIOBHI I1IEJIEBOM TEPPUTOPUHU.
Wcnonp30BaHHBI B HCCIENOBAHUU uxmezpanvhuiil unoexc ysazgumocmu (ICVI)
MO3BOJIAET yYE€CTh MPOCTPAHCTBEHHYIO B3aUMOCBSI3b MEXKIY IapaMeTpamu
COLIMAJIbHO-DKOHOMHYECKOTO  Pa3BUTUA  TEPPUTOPUU U DKOJOTHYECKUM
MOTEHIINAJIOM.
6. Pa3zpaboTana u BHeIpeHa COBPEMEHHASI MOJIENb SKOJIOTUIECKOTO0 MOHUTOPUHTA
skocuctembl o3epa Mccohik-Kynb mo3Bossitoiias OlleHUMBAaTh CTENEHb 3arps3HEHHS,
CBOEBPEMEHHO BBISIBIIATH YIPO3bl U pa3pabaTbiBaTh CTPATErHU MO MPEIOTBPAIIECHUIO
U MUHHUMM3AIMU HETaTUBHOIO BO3JCHCTBHS Ha DSKOCHUCTEMY o03€pa, KOTopas
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IPUMEHSAETCS PErMOHANBHBIM OPraHOM YIpPaBlIeHUs B cepe OXpaHbl OKpYKaroIIen
CpeIbl;

7. IIpennoxena TEXHOJIOT U peMenuanuu IPYHTOB, 3arpsI3HEHHBIX
He(TENpOayKTaMH, JUIsl YCJIOBUH BBICOKOTOPbS U XOJOAHBIX KIMMATHYECKUX 30H
pynnuka Kymrtop. VYcTaHoBieHO, YTO METOJ OHMOCTUMYJIHMPOBAHUS SBISICTCS
3¢ PEKTUBHBIM U 11€71€CO00pa3HBIM.

8. YcTaHOBIEHO, 4TO METOA (puropeMenuanuy ¢ HCIOIb30BAaHUEM IIJIeBEa
MHoroJieTHero (Lolium perenne) w oBcsiHULIBI Bayucckoil (Festuca valesidaca
Gaudin), TUMIUYHBIX TPEACTABUTEJCH BBICOKOTOPHS, CIOCOOHBIX MPOM3pacTaTh Ha
BbicoTe 3000-4200 M.H.y.M U MNOPOSBIAIOUIMX YCTOMYMBOCTH K ONPEACICHHOMY
YPOBHIO He(DTSIHOTO  3arpsi3HCHMS, abpdexTrBeH g peabuiuTanvu
HedTe3arps3HEHHBIX TPYHTOB HA 3aBEPIIAIOIIEM 3TAIe UX OYUCTKH.

IHNPAKTUYECKUE PEKOMEHJALIUHU
1. PexkomeHaoBaHO WHCHONB30BATh Ko3IPPuyuenm obocawenus (EF), unoexc
eeoaxkkymynayuu (Igeo), xoagpduyuenm 3acpsznenuss (CF), cmenenv 3acpsznenus
(Cd), wumnoexc nomenyuanvnozo sxonoeuveckoeo pucka (PER) u unoexc
akonoeuueckoeo pucka (RI) gyist onpeeneHus ypoBHs 3arpsi3HEHUS TIOYB TSKEIbIMU
METaJIJIaMHU.
2. PexomeHmoBaHO UCHONB30BaTh MOPQOIOTHUECKUE W3MEHEHHS OOJEITUXH
kpymmmHoBUIHON  (Hippophae rhamnoides 1.) B KadecTBe OIEpaTUBHBIX
WH]JIMKATOPOB CTENIEHU HArPYy3KHU NPUOPEKHBIX IKOCUCTEM.
3. PexoMeH/10BaHO BHECTH U3MEHEHUS B HALIMOHAIBHYIO CUCTEMY SKOJIOTMYECKOTrO
MoHUTOpUHTa o3epa HMcchik-Kynb, BKIIOUEHHEM B €ro MNporpaMmy napamerpa
"xnopodumn-a" u TLI unnekca (aktol BHeapenus ot 13.08.2024; 20.08.2024r.).
4. PekoMeHJ0BaHO MCIOJI30BaTh MHTETpalibHbI MHCKC ysa3BuMocTH (ICVI), ns
KOMIUIEKCHOM OLIEHKH BJUSHHS KakK COLMAJIbHO-DKOHOMUYECKOTO Ppa3BUTHS
TEPPUTOPUM, TAK U HKOJOTHMUECKOTO IMOTEHLHAIAa SKOCUCTEMBI, YTO SIBJISIETCS
KJIFOUEBBIM JJIsI JOCTHXKEHUS JOJITOCPOYHOTO YCTOMYMBOIO PA3BUTHS.
5. Pa3pabortanbl  pexkOMEHIAIMM UM  PYKOBOJACTBO IO  PEKyJIbTUBALUU
He(Te3arpsA3HEHHOr0 TpyHTa MoiuroHa omnacHeix orxonoB 3A0 "Kywmtop" T'ona
Kommnanu. PexkoMeHAyeTCs WCIOIb30BaTh OYMIIEHHBIM TPYHT MOpPU IOCIOHHOU
3aChIlIKE B KA4E€CTBE M3O0JUPYIOLIET0 M PEKYJIbTUBALMOHHOIO CJIOS TMOJUIOHA
pyAHUKA (aKT BBITTOJTHEHHBIX paboT ot 24.12.2019, C-6123 ot 13.11.2018).
6. PexoMeHIOBaHO HCIMOIB30BATh METOJ OMOCTUMYJIHMPOBAHUSA, MPU pPEeMEIUAIIUN
HedTe3arps3HEeHHBIX IMOYB Kak Haubosiee 3(h(PEKTUBHOTO H IEIECO00pa3HOrO B
YCJOBUSIX BBICOKOTOPbS M XOJOJAHBIX KIIMMAaTHYECKHUX 30H pyaHuka Kymrop.
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Torybaesa Hyp3zat JpMekoBHaHbIH “KbIprei3cTaHAbIH TYHAYTYHYH TYPYKTYY
OHYI'YYCYHYH CYY kKaHa Tonypak ¢akropsopy” temacoinaarsi 02.03.08 —
IKOJIOTHSl AAUCTUTH 00OHYA OHOJIOTUS MWIMMIACPUHUH I0KTOPY HIIMMMH

JAAPa’KachIH AJIYy YYYH CYHYIITAJTaH JUCCEPTALUACHIHBIH
PE3IOMECH

AYKBIY €O316p: SKOCHCTEMaHBIH 3KOJIOTHUSJIBIK a0alIbIHBIH KpUTEpHilIepH,
TYPYKTYy ©HYIYY, OKOJOTHSJBIK WHIEKCTEp, OHAYPYLI KaJJBIKTapblH Kaipa
UIITETYY, OnopeMeTuarius.

N3ungee o0bekTWiIepU: MyHaW 3aT, OOp METAUIAAP MEHEH KUPAEreH
Tonypakrap, blceik-KenayH 3xocucreMacsl.

N3unnee mpeamMern: SKONOTHAIBIK MHACKCTEPAMH JKaHA KOPCOTKYYTOPIYH
HETU3MHJIE JKapaTbUIbIII KaHa TEXHOTEHIUK OOBEKTTEPAUH Cyy JKaHa TOIypak
pecypcTapsl.

N3unpeenyn Makcarbl: KbIprbl3cTaHIBIH TYHAYTYHIAOIY OHOp XKal jKaHa
ypOaHu3alsIaHran — ailMakTapja TOMypak »aHa Cyy JKOCHUCTEMasapblHbIH
HKOJIOTUSUIIBIK a0aibiH 0aajl00 KPUTEPUMIIEPHUH KaHa KOMIUIEKCTYY METO/I0JIOTUSChIH,
OLIOHJIOM 3JI€ KAJIJBIKTApJbl PEKYJbTHBALMUIOOHYH JKaHa Kalpa HIINTETYYHYH
AKOJIOTUSIIBIK )KaKTaH TYPYKTYY TEXHOJIOTHSUIAPBIH UILTEI YBITYY.

M3unnee bIKMajgapbl: Cyy JKaHa TOIypaK peCypcTapblHbIH —abajblH
0aaJOOHYH KOMILIEKCTYY bIKMajapbl, OyJraHraH KeIpThILITap bl OMOpeMeaHalusIon
pIKMajapbl, Ta3aJaHraH KbIPTHIUTAPABl Kailpa MINTETYYy bIKMajapbl >KaHa
YKapaThUIBILI PECYPCTAPBIH CapaMKaAyy MallallaHyy bIKMaJaphl.

Nnumuii xanblabirbl: blceik-Ken 00mycyHyH ypOaHW3aUusjaHraH »KaHa
TEXHOTEHJMK 30HajJap/iblH TOMYpPaK 3KOCUCTEMAlapbIHBIH SKOJOTHSJIBIK abalibiHa
OaitbiTyy ko3ppuumentunun (EF), reoakkymynsuusiiblk uHiaekcunud (Igeo),
oynranyy dakropynyn (CF), Oynranyy napaxacbiabiH (Cd), MOTEHIMAIABIK
3KOJIOTUsAIBIK ToOOKen MK UHAeKCUHUH (PER) kxaHa »KOJIOTUSAIBIK TOOOKENINKTUH
(RI) uHIEKCTEpHUH KOJJOHYY MEHEH 0aa Oepyy *Kypry3yJ/ireH; banblkubl maapeiHbIH
MyHail 3aT MEHEH OyJraHraH TOMYpakTapAblH abaiblH 0aajoo YUYH (PUTOTECTUPIIOO
pIKMajapbl  MINTEIUI  YbIlbll  cyHywraarad;  bleeik-Kenayn — &33KTHK
SKOCHUCTEMAChIHBIH  PEKpEalMsUIbIK ~ KYKTOMYH  0aaloo0  YbIYbIPKAHAKTHIH
(Hippophae rhamnoides L.) puToMHANKAIMSIBIK TapaMeTpepu U3WIICHTeH; bIChIk-
KennyHn skocucreMachiHblH OyJiraHyy JapakacblH 0aajJooro MyMKYHAYK Oepyydy
HKOJIOTUSAJIBIK MOHUTOPUHITMHUH 3aMaHOaI MOJENN UIITEIUN YbIKKaH; MyHall MEHEH
OyJiraHral KbIpTBHILITAPAbl PEKYJIbTUBALUSAIOOHYH SKOJOTHSUIBIK YKaKTaH TYPYKTYY
TEXHOJIOTHSIaphl ~ MINTEIWN  YblkKaH; KymMTep KeHHMHMH OMIHMK  TOONyy
allMakTapblHBIH  I[IAPTTapblHAAa MyHadl  MEHEH OyJraHraH  KbIPTBHIITAP/bI
PEKYJIbTUBALMIIOOHYH >KaHa TEXHOJIOTHUSIHBIH AaKbIPKbl ATaObIHAA OMMHK TOOIYyY
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OCYMAYKTOPJIYH KEPrUIUKTYY TYPJIOPYH KOJIAOHYYHYH KOJJIOPY UINTEIUN YbIKKAH
YKaHa HETU3JICIITEH.
Kouzonyy TapMarel: 5KOJIOTHS KaHa aljlaHa-46MpeHy KOProo
PE3IOME
nokTopckoii quccepranuu TorydaeBoii Hyp3at JpmexkoBHbI Ha Temy: “Boanble
U MOYBEeHHbIEe (PAKTOPHI YCTOMYNBOr0 pa3Butus cesepa Keiproizcrana”,
MPeICTABJIEHHON HA COMCKAHUE YYEHOM CTeNeH! JOKTOPAa OMOJIOTHYeCKHX HAYK
no cuneuuajabHoctu 03.02.08 — 3xos0THMs

KuaioueBble cJjioBa: KpPUTEPUU HKOJOTMUECKOTO COCTOSIHUS SKOCHCTEM,
YCTOMYMBOE pa3BUTHE, SKOJOTMYECKUE WHJIEKCHI, PEUUKIMHT MPOMBIIUICHHBIX
0TXO0/I0B, OMopeMeIualus.

OO0bexkTbl HMCCAEI0BAHUSA: TIOYBHI  3arps3HEHHbIE  HEPTENPOAYKTaMH,
TSDKEIIBIMU METaJlslaMu, S3kocuctema ozepa Mcebik-Kyb.

IIpeamer wucciaeqoBaHMs: BOJHBIE U TOYBEHHBIE PECYPCHI, HMCCIEAYEMbBIX
HNPUPOJIHBIX U TEXHOTEHHBIX OOBEKTOB, OCHOBAHHBIX HA YKOJIOTHYECKUX UHJICKCAX U
WHJIUKATOPaX.

Hear wucciaenoBanus: Pa3paboTka KpuTepueB UM HUHTETPUPOBAHHOMN
METOJIOJIOTUU I OLIEHKU DKOJIOTHUYECKOTO COCTOSIHUSI TOYBEHHBIX W BOJHBIX
HKOCUCTEM B MTPOMBIIUICHHBIX U YPOAHU3UPOBaHHBIX paiioHax ceBepa Kwipreizcrana,
a TaKKe DKOJOTUYECKH YCTOWYUBBIX TEXHOJOTUNM pEeMEAHali U TepepadoTKu
OTXOJIOB.

MeToabl UccaeI0BAHMS: UHTETPATIbHBIE METO/bI OLEHKU COCTOSIHUS BOJIHBIX
U TOYBEHHBIX PECYpPCOB, METOJAUKH OMOpeMearaluy 3arpsi3HCHHBIX MOYB, METOJIbI
PELUPKYJIAIMN OUYUILEHHBIX TPYHTOB U METOJbl PAIMOHAIBHOTO HCIIOIb30BAHUS
MPUPOJIHBIX PECYPCOB.

Hay4ynasi HOBH3HA: TIpOBEIEHA OLIEHKA 3KOJOTMYECKOTO COCTOSIHUS
ypOaHU3UPOBAHHBIX M  TEXHOTEHHBIX 30H, C HCIOJb30BAHMEM HHJIEKCOB
koaghuyuenm obdocawenusn (EF), unoexc ceoaxxymynayuu (Igeo), xosghduyuenm
sacpsaznenus (CF), cmenenv 3acpsaznenuss (Cd), umoexc nomeHyuanbHo2o
akonoeuueckoeo pucka (PER) u uwnoexc skonocuueckoeo pucka (RI) B mouax
[Ipuncchikyibsi; pa3pabOTaHbl U PEKOMEHJIOBaHBI METO/bl (PUTOTECTUPOBAHUS ISt
OIICHKHM COCTOSIHUS TIOYB, 3arps3HEHHBIX HEPTEMPOIyKTaMH, CYIECUaHbIX MOYB B T.
banbikuu; u3ydeHbl (GUTOMHIMKALMOHHBIE MapaMeTpbl OOJIEMXU KPYIIMHOBUIHOM
(Hippophae rhamnoides 1.), B KOHTEKCTE OIIEHKH PEKpEallMOHHON Harpy3Ku Ha
npubpexHbie dkocuctembl o3epa Mccwik-Kynb; pazpaborana coBpeMeHHass MOJCIb
HKOJIOTMYECKOTO MOHUTOpPUHIra »Kocuctembl o3epa HMccbik-Kynb no3Bosstonias
OIICHUBATh CTEMNEHb 3arpsi3HEHUS 03€pa; pa3padOTaHbl PKOJOTMYECKH YCTONYUBHIC
TEXHOJIOTUH peMeaualui He(pTe3arps3HEHHBIX IM0YB; B YCJIOBHUSX BBICOKOTOPHBIX

TeppuTopuii pyaHuka Kymrtop, pa3paboTtaHel U OOOCHOBaHBI TOAXOIBI K
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MPUMEHEHUI0O MECTHBIX BHJIOB BBICOKOTOPHBIX PACTEHHUM Ha 3aBEpIIAIONICH CTaauu
peMenualu U peKyIbTUBAIlUU He(pTe3arpsi3HEHHBIX MOYB.
O0s1acTh IPUMEHEHH: DKOJIOTHS U 3alUTa OKPYKAIOIIEH Cpe/Ibl
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.

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 (Igeo), pollution factor (CF), pollution degree (Cd), potential ecological risk
index (PER) and ecological risk index (RI) in soils of Issyk-Kul district; phytotesting
methods were developed and recommended to assess the state of soils contaminated
with oil products, sandy loam soils in the city of Balykchy; 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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