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OBIIAA XAPAKTEPUCTUKA PABOTHBI

AKTYaJIbHOCTBh TeMBI Hccjieq0BaHusA. COXpaHEHUE €CTECTBEHHBIX YKOCUCTEM
U TIOJJEpXKAaHME KadeCcTBAa OKPYXKAKOUIEH Cpeabl COCTaBISIOT BAXKHYKO YacTh
HAI[MOHAJIbHOW O€30IaCHOCTH M 3aKpeIyieHbl B psiJie KIIIOUEBBIX CTpPATErHYeCcKUX
JOKYMEHTOB cTpaHbl. ['ocygapcTBeHHasi MOJUTUKA B 00JIACTH OXPaHbl OKPYKAIOIIEH
Cpeabl M PalMOHAJIBHOIO MCIOJIB30BAHUS NPUPOAHBIX PECYPCOB OCHOBBIBAETCSA Ha
OPUHIMIAX YCTOMYMBOrO Pa3BUTHS, BKIIOUas PaBHOE BHUMAaHHUE K 3KOHOMHYECKHM,
COLMAJIbHBIM U DKOJIOTHYECKUM ACTIEKTAM.

bimaromaps CBOMM  YHUKAQJIBHBIM NPHUPOAHBIM cuctemaM KbIpreizckas
PecniyOnuka BxoguT B uucio 200 mpHOPUTETHBIX 3KOJOTMYECKUX PETMOHOB MHUpA,
YTO CIOCOOCTBYET Pa3BUTHIO SKOJOTMYECKOr0 TypuU3Ma HapsAy C MHIYCTPHAIbHBIM
nporpeccoM. OHaKO BBICOKAash aHTPOIOTE€HHAsl Harpy3ka Ha OKPY’KAIOLIYIO Cpely U
YA3BUMOCTh YHHKAJIBHBIX JKOCUCTEM CO3JIAI0T CEPBE3HBIE YIPO3Bl IKOJOTMYECKOU
oesomacHoctu cTpanbl. [lo ngaHHbiM HanuoHnanbHOM TporpamMmbl  pa3BUTHUSA
Koipreizckoit PecnyOnmuku 1o 2026 roma (2021), ecrecTBeHHBIE JaHIIA(THI
[OJIBEPTaloTCd  MHTEHCUBHBIM  INpeoOpa3oBaHUsIM, BbBICOKOIOpHBIE MAacTOMINA
JErpajupyroT, IOYBBI SPOJAUPYIOTCS, YXYAIIACTCA Ka4eCTBO BOJHBIX PECYPCOB.

HecMoTpst Ha HanM4Me MHOXKECTBA HAYYHBIX HMCCIIEIOBAaHHUM, MOCBSLIEHHBIX
3arpsA3HEHUIO0  Pa3jU4HBIX OPUPOAHBIX KOMIIOHEHTOB M HMX  BO3MOXHBIM
MOCJIEICTBUSIM, UMEETCS HEOOXOAUMOCTh B pa3pabOTKE MHTETPUPOBAHHON OLEHKH
DKOJIOTHYECKUX KPUTEPHUEB COCTOSHUSI BOAHBIX M NOYBEHHBIX dKocucteM [Tapacosa
H.IIL., Kpyunna E.b., 2004]. Ba)xHO IONOJHUTH CYIIECTBYIOIIME METONBI OLICHKH,
OCHOBaHHbBIE Ha MapaaurMe npeneiabHo nomyctumslix koHueHTtpauui (IIIK), a taxke
HalTM MHPOPMATUBHBIE MHIUKATOPbI, OTPAXKAIOIINE IKOJIOIMUECKOE COCTOSHUE ITUX
KOCHCTEM M pPa3paboTaTh KOHIENTyaJlbHbIE METOJbl YCTONYMBOIO YIpPABJICHUS
npupoaubiMu  pecypcamu. [lo ompenenennto  M.PoxkkoBa: “UenoBeuecTBo
IIEPEKUBAET MEPEITOMHBIN MOMEHT B IIPOLECCE NEPEX01a K YCTOMYMBOMY Pa3BUTHIO.
OnHUM U3 BaXXKHBIX 33724 SIBJISIETCS OIPEIEIIEHUE U OLIEHKA TOCTUTHYTOTO Iporpecca
WM perpecca, CTENEHM HMX Pa3BUTHS HAa MYTH K YCTOMYMBOMY pPa3BUTHIO JUIS
OCYILIECTBJIEHUSI HAJICKAIIETO KOHTPOJISI 34 JOCTHKEHUSMH M YNPABIEHUS 3TUM
npoueccom’” [M. Poxkos, 2015].

CnenoBatenbHO,  pa3paboTKa  OLEHOYHBIX  KPUTEPHUEB U METOIUK
WHTEIPUPOBAHHBIX IOKA3aTeNell COCTOSHHS IMOYBEHHBIX M BOJHBIX 3KOCHCTEM B
paMKax KOHKPETHBIX OOBEKTOB M TEPPUTOPUATIBLHBIX T'PAHUL] CTAHOBUTCS HE TOJIBKO
HEOOXOJMMOW, HO U aKTyaJdbHOM 3ajayei, MO3BOJISIONICH OoJiee TOYHO U
BCECTOPOHHE OILIEHUBATH COCTOSIHUE JKOCHUCTEM, BBISBIATH YSA3BUMBIE YYACTKA M
pa3zpabaTheiBaTh MEphl MO HX BOCCTAHOBJIEHUIO M coxpaHeHuto. Co3laHue TaKux
KpUTEpPUEB TaKKe Oy/IeT CIOCOOCTBOBATH YIYUIIEHUIO MOHUTOPUHIA 3KOJOTUYECKON
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CUTyallik, dYTO, B CBOIO OYepenb, IOMOXET B WPHUHATHU OOOCHOBAHHBIX
YOPABJICHUYECKUX pelmeHuid U 00ecleyeHUHu YCTOMYMBOIO  HCIOJIb30BAHUS
IPUPOJIHBIX PECYpPCOB. YUHTHIBasi COBPEMEHHBIC BBI3OBBI, TaKHE€ KaK H3MEHECHHUE
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
o0pa3oBaTeJIbHBIMM W HayYHBIMH Y4YpeXJIeHUsIMH. Tema Jgucceprauuu
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 Ne 435 ot 12.10.2021r), B cootBerctBuu ¢ mianom HUP Keipreizcko-
Typeukoro yHuBepcutera “Manac”, Hupekuuu buocdepnoit Tepputopun “bIchik-
Kenp”, a Takke B paMmkax BbINOJHEHUS MUHU TpoekToB 3A0 “Kymrop” T'ong
Komnanu, npoekta O® “Unon” “Yy yaka”.

Henr wuccaenoBanus. Pa3paGotaTe  KpUTepUM U HHTETPUPOBAHHYIO
METO/I0JIOTHIO0 OLIEHKH IKOJIOTMYECKOTO COCTOSIHUS TOYBEHHBIX U BOJHBIX 3KOCHCTEM
B MPOMBIIUICHHBIX U YpOaHU3UPOBAHHBIX pailoHax ceBepa KbIprei3cTaHa, a Takxke
000CHOBaHUE U BHEJPEHUE IKOJOTHYECKH YCTOMUMBBIX TEXHOJOTHIN HaAIMPaBICHHBIX
HAa 3aIlHUTY BOJIHBIX U IOYBEHHBIX PECYPCOB.

3agauu UccJIeI0BAHNA:

1. PaspaGorartp Hay4YHO-NIPAKTUYECKUE OCHOBBI MPUMEHEHUS
MHOTOKPUTEPUATBHBIX AKOJOTMUYECKUX MHACKCOB JUIsi KOMIUIEKCHOM  OIEHKH
MOYBEHHBIX AKOCUCTEM, MOJIBEPKCHHBIX 3arpsi3HEHUIO U AKKyMYJISIIUU TSKEITBIMU
MeTaJIaMH;

2. HM3yuuTh mNOTEHIMAT WCHOJb30BaHUS (PUTOTOJEPAHTHBIX PACTCHUN IJIs
dbuToTeCTHpOBAaHUA HEPTE3arpsI3HEHHBIX MOYB, JJI1 OLEHKHU CTETICHH 3arpsA3HEHUs U
3¢ (HEKTUBHOCTH MPUPOJIHBIX METOJIOB BOCCTAHOBJICHHS TIOYB;

3. U3yunth u momoOpaTh WHIWKATOPHBIE BUIBI ISl OIEHKH PEKpPEalnOHHOM
HArpy3Ku Ha MpUOpeKHbIE IKOCUCTEMBI 03epa Ucchik-Kyn;

4.  OueHuth 3KoJOruyeckoe coctostHue oszepa Hccwik-Kynb, ¢ npuMeHeHHMEM
AKOJIOTMYECKUX UHJIEKCOB U KPUTEPHUEB;



5. HM3yuntb M 0OOCHOBaTh KpPUTEPUH OIPEACICHUS IIMPUHBI TPUOPEHKHOM
OydepHOI1 30HBI BOJHBIX SKOCUCTEM Ha pumepe o3zepa Hccbik-Kyoib.

6. Pa3paborarb HMHTErpupOBaHHbIC [OKAa3aTEIW JJI OLIEHKM aHTPOIOrE€HHOM
TpaHc(hoOpMaLMK IPUPOAHBIX IKOCUCTEM U CTEIEHH UX IKOJOTUYECKON HArpy3Ku;

7. Pa3paborarb  COBpEMEHHbIE  MOJEIM  DKOJIOTMYECKOTO  MOHMTOpPHUHIA
OPUPOJHBIX 3KOCHCTEM sl 3(P(GEKTUBHOTO YIPABICHUS pPHUCKaAMH 3arpsi3HEHUs
BOJHBIX U [IOYBEHHBIX PECYPCOB.

8. PazpaboraTh HKOJOrMYECKM YCTOWYMBBIE TEXHOJIOTUU PEMEAMALMN T0YB
IPOMBIIIEHHBIX OOBEKTOB.

HayyHasi HOBH3HA NOJIyYEeHHBIX Pe3yJbTATOB:

1. BnepBble mpoBeJeHa OLEHKA SKOJIOIMUYECKOI0 COCTOSIHUS YPOAHU3UPOBAHHBIX
U TEXHOTEHHBIX 30H (Ha mpumepe nous llpuncceikynbs, Ak-Tr3cKkoro pyaHuka), c
UCIIOJIb30BAaHUEM  HHAECKCOB  KO3(PQUIMEHTa  HACHIIIEHUS, T'COAKKyMYJISLHH,
KOd(puIMeHTa 3arpsA3HEHUs, CTENEHM 3arpsi3HEHUs, 3arpsA3HsAIONIeN HarpyskH,
HNOTEHIMAIBHOIO SKOJIOTMYECKOTO PUCKa U KOMILJIEKCHOI'O PUCKA C UCIOJIb30BAHUEM
noaxona TPHMAJl m cocTaBieHbl KapTbl IPOCTPAHCTBEHHOTO PACHPENEIICHUS
TSDKEJBIX METAJUIOB B nouBax [IpuucchIkybs;

2. Bmepsble pa3paboTaHbl U PEKOMEHJOBaHbl METOAbl (PUTOTECTUPOBAHUS IS
OLICHKM COCTOSIHUSI II0YB, 3arpsA3HEHHBIX HEPTENPOAYyKTaMH, IOJ00paHbl Kak
YCTOHYMBBIC, TaK M UYyBCTBUTENIbHbIE (PUTOTECTHI M (PUTOTOJIEPAHTHBIE PACTECHMUS,
noaxojsamme Uit (GUTOPEKYJbTUBALMK  3arpsi3HEHHBIX — HE(PTENpOAYyKTaMU
CylnecuyaHbIX M0YB B I'. banbikuu;

3. BnepBble  u3ydyeHbl  (UTOMHAMKALMOHHBIE  MAapaMeTpbl  OOJIEIHXU
KpymmHoBuiHOU (Hippophae rhamnoides L.), ocHoBaHHbIE Ha MOP(]OJIOTHUECKUX
U3MEHEHUSIX, Ha POCTE M PAa3BUTUU PACTEHUS, B KOHTEKCTE OLICHKU PEKpPEallMOHHOM
Harpy3Ku Ha npuopexHsie s3KocucTeMbl o3epa Mcebik-Kyb;

4. BnepBble IpoBeJEHA OLIEHKAa TPO(PHUUECKOTO COCTOSIHUS BOJbI 03epa Mccbhik-
Kynb, ompenenena cremennr TpaHchopMmaluu ee TpHOpexHBIX Oy(depHbIX 30H H
OOyCJIOBJIECHHBIE =~ C  HHMMHM  3KOJIOTMYECKHME  pUCKH  (palMOHAIU3ATOPCKUE
NPEJIOKEHHUS);

5. BmepBble ompejeneHa CTENeHb 3KOJIOIMYECKOW HANpSKEHHOCTH U OLICHEHa
yS3BUMOCTh TNPUOpPEKHBIX 3KocucteM o3epa MHccbik-Kynb, ¢ ucnonb3oBaHueM
MHTETPUPOBAHHOTO MHJEKCA YSI3BUMOCTH MPUOPEKHBIX 30H U CO3/1aHbl UX OLIEHOYHO-
IIPOTHO3HBIE KapTorpaduyecKkue MOJEIN;

6. Bnepsble pa3zpaboTaHa coBpeMeHHass MOJEIb HKOJIOIMYECKOI0 MOHUTOPHHIA
skocucteMbl o3epa Mccebik-Kynp mo3Bosisitoniasi OLICHMBATh CTENEHb 3arpsi3HEHMS,
CBOEBPEMEHHO BBISIBIISITH YIPO3bl U pa3paldaThiBaTh CTPATETMU MO MPEAOTBPALIEHUIO
¥ MUHHUMM3ALMM HETATUBHOI'O BO3JCHCTBUS Ha OKPYKAIOUIYI0 cpeay (aBTOpCKoe
CBHUCTEIBCTRO);



7. BnepBble B yCIOBHSAX BBICOKOIOPHBIX TEppUTOpUM pylaHHKa Kymrop,
pa3zpaboTaHbl 9KOJIOTUYECKU YCTOMYMBbIE TEXHOJIOTUU peMenuau
He(Te3arps3HEHHBIX MOYB, MO3BOJISIONINE HE TOJBKO (P(HEKTUBHO OYUIIATH MMOYBHI,
HO U COKpamarb 00bEM OTXOJ0B, cOpachlBa€MbIX Ha TMOJUTOHBI, a TaKXKe€ METOJ
MOBTOPHOTO ucmonb3oBaHuss ThO, myTem mojiydeHuss KOMIOCTA, pellas BOMPOCHI
YCTOMYUBOTO UCIOJIb30BaHUS U COXPAHEHHUS [IOYBEHHBIX PECYPCOB;

8. BmepBble B yCIOBHUSIX BBICOKOTOPHBIX TeppuTopuil pyaHuka Kywmrop,
pa3paboTaHbl M OOOCHOBaHbI TMOAXOJbl K TPUMEHEHUIO MECTHBIX BHUJIOB
BBICOKOTOPHBIX PACTeHMH, OONaNalolUX MOTCHIUAJIOM i (UTOpEeMeAHalnu
He(Te3arps3HEeHHBIX MOYB HA 3aBEPIIAIOIICH CTaAUU PEMEIUAlUA U PEKYJIbTUBALIUH.

JIoCTOBEpHOCTP M HOBU3HAa  HAy4YHbIX  pE3yJbTAaTOB  IOJATBEPKIAETCA
TEOPETUYECKUMU U HKCIEPUMEHTAIbHBIMU HCCIIEIOBAHUSMH.

I[IpakTuyeckass 3HAYUMOCTH MOJYYEHHBIX pe3yabTaToB. Pa3paborana
CUCTEMa WHTEIPUPOBAHHBIX I[IOKAa3aTelield KayecTBa BOAHBIX U  IOYBEHHBIX
HKOCHUCTEM, TMO3BOJISIONIAsl TOCYJAAPCTBEHHBIM W MYHUIUIMAIBHBIM  CITYKaIluM,
NPUHUMAIOIIMM PEUICHUs, aHAJIU3UPOBATh PE3YJbTaThl ACSATEILHOCTH B 00JACTH
OXpaHbl OKpYy)Karoued cpenbl. ITU Pe3yibTaTbl JOCTUTAIOTCS IMYTEM OIpEAEIICHUS
KJIFOYEBBIX MHANKATOPOB YCTOMUUBOTO Pa3BUTHSL.

[Ipennoxensl paiMOHAIN3ATOPCKUE MPEITIOKEHUS 110 ONTUMHU3ALNN CUCTEMBI
HKOJIOTUUECKOTO MoOHUTOpHHra o3epa HMccbik-Kynb, myTeM AOMOTHEHHUS €ro
napameTpom "xmopodmmna-a" um  wmHAEKca Tpoduyeckoro ypoBHs  (TLI)
(cBUIETENHLCTBO  HA  palMoHanu3aTopckoe — mpemnoxkeHue  Ne991,  3asBka
No2024044.PII). C yuetoM TpeOyeMbIX U3MEHEHHM B TOCYJIapCTBEHHYIO
9KOJIOTMYECKYIO MPOrpaMMy MOHUTOpPHUHTra Oblila pa3padoTaHa M BHEApEHa HaydHas
pazpabotka “UupopmarimoHHass cucTeMa 53KOJIOTMYECKOTO MOHHUTOPHHIA 03epa
Hccepik-Kynp” (aBTOpCcKoe CBHAETENBCTBO Ha mporpammy it OBM Ne 969, zasBka
No20250004.6; axter BHeapenuss ot 13.08.2024; 20.08.2024r.), u cmoco®
ompeneNeHusl IUPUHBI TNpUOpexkHoil OydepHoit 30HbI  o03epa Hccwhik-Kynb
(cBUIETENHCTBO  HA  paluoHanu3aTopckoe — mpemioxkeHue  Ne990,  3asBka
Ne2024043.PII).

Pa3paboTanbl  pekOMEHJAUMKW W  PYKOBOJACTBO MO  PEKYJbTUBALUU
He(Te3arpsA3HEHHOr0 TpyHTa ModuroHa omnacHeix orxonoB 3A0 "Kywmtop" T'ong
Komnanu. PekomeHIyeTcss HCMIOoJb30BaTh OYMIIEHHBIM TPYHT MpPU MOCIONHOMN
3aChIlIKE B KA4YE€CTBE M3O0JUPYIOLIET0 M PEKYJIbTUBALMOHHOIO CJIOS MOJUIOHA
pynHHMKA (aKT BBIMOJHEHHBIX pabor ot 24.12.2019, C-6123 ot 13.11.2018).
[lonyyeHHble AaHHBIE AHAIUTUYECKUX M SKCIEPUMEHTAIBHBIX HUCCIEHOBAHUM, a
Takke pa3padoTaHHbIE Hay4HblE MaTepualdbl MU PYKOBOJCTBA BKJIIOYEHHI B
JICKIITMOHHBIE KYpChl M METOJMYECKHE yKa3aHUs K JTa0OpaTOPHBIM U MPAKTUYECKUM



paboTam sl CTYJEHTOB BY30B, O0yYarOUIUMXCS MO CHEIUAIBLHOCTU "DKonoruyeckas
WHXXEeHEepus'.

OcCHOBHBIE MOJIOKEHUS JUCCEPTANUN, BBIHOCMMbIE HA 3AIIUTY:

1. HHTerpanpHble MOKA3aTENN KA4eCTBA MIOYB B MIPOMBIILICHHBIX U TEXHOT€HHBIX
30Hax (Ha npumepe nous [Ipuncceikynbsa, Ak-Tr3ckoro pyJaHuka), pa3padoTaHHbIE C
HCITOJIb30BaHUEM KOMIUIEKCHBIX MHJEKCOB, KoddduiinentoB u noaxomaa TPUAJ;

2. OuToTONEpaHTHBIE U (PUTOUYBCTBUTEIbHBIE BUIBI [JIs1 (PUTOTECTUPOBAHUS U
dbuTopemenuanuuu HepTe3arps3HEHHBIX MTOYB B YCIOBUAX T.ballbIkybr,

3. DOUTOMHIUKAIMOHHBIE MapaMeTpbl O0JeNUXU KpymuHOBUIHOU (Hippophae
rhamnoides L.) 1151 OUEHKH pEKpEallMOHHON HArpy3Kd Ha MPUOPEHKHBIE IKOCUCTEMBI
o3epa Uccbik-Kyb;

4. CoBpeMEHHOE 3K0J0rnyeckoe coctosinue ozepa Mccblk-Kynnb 1o ypoBHIO €ro
TPOPUYECKOTO  COCTOSIHHMSI, CTEMEHW TPaHC(HOPMUPOBAHHOCTH  MPUOPEKHBIX
OydepHBIX 30H;

5. HHTerpupoBaHHBIE WHJIEKCHl KayeCTBA M YSI3BUMOCTH HSKOCHUCTEMBI 03€pa
Uccbik-Kynb, 1 pazpaboTaHHble OLIEHOYHO-ITPOTHO3HBIE KapTorpapuuecKue MoJIenu;

6. CoBpeMEHHass MOJEIb CUCTEMBI 3KOJIOTMYECKOTO MOHHMTOPUHIA 3KOCUCTEMBI
o3epa Uccbik-Kyinb;

7. TexHONOTMYECKUE pEeLICHHUs [JIi CHWXKEHUS yPOBHS 3arps3HEHUs U
penuKiIrHra HeTe3arps3HEHHBIX TPYHTOB U TBEPBIX OBITOBBIX 0TX070B (THO).

8. Ilogxoapl K NPUMEHEHHIO MECTHBIX BHUJOB BBICOKOTOPHBIX PpAaCTEHUH ISt
dbutopeMenuanuu HeQpTe3arpa3HEHHBIX MMOYB HA 3aBEpIIAIONICH CTaUU PEeMETUALIUU
Y PEKYJIbTUBALH MPOMBIIUICHHBIX 30H, B YCIOBUSAX BBICOKOTOPHBIX TEPPUTOPHIL.

Jinunblii  BkJAAA  couckareasi. Jluccepramumss  mpeacTaBisieT  coOOM
OpUTHMHAIBHYIO Hay4HYI0 paboTy, KoTopas 0000I1IaeT pe3ybTaThl TEOPETUUECKUX U
AKCHEPUMEHTAIIbHBIX UCCIIEIOBAHU, B KOTOPBIX aBTOp MPUHUMAIT
HEIMOCPEACTBEHHOE YYacTHE, B KAUECTBE MCIOJHUTENS. ABTOp HIpajl KIHOYEBYIO
pollb B BBIOOpE HamlpaBJCHUS HUCCIeAOBaHUS, (HOPMYJIUPOBAHUU  3a/layH,
MOJICIMPOBAHUM HM3Y4YaE€MbIX IMPOLIECCOB M OCYILIECTBISJ HAy4YHOE OOOCHOBAaHUE M
MHTEPOPETALNIO MTOTYUYEHHBIX pE3yibTaToB. BKiaa aBTOpa SIBISETCA PEIIAIOIIAM U
BKJIIOYAET AaKTUBHOE YYacTHE Ha BCEX OJTamax MCCIeNI0BaHUs, OOCYXICHUS
pe3yJbTAaTOB, MOJATOTOBKE HAYUHBIX CTATEN U JIOKJIA/I0B.

Anpobauus pe3yabTaTOB AHCCepTANMU. MaTepuanbl HCCIEIOBaHUN O TEME
JUCCEepTallMM  JOKJIAAbIBAIUCh Ha: MexXAyHapOJHOW  HAyYHO-IPAKTUYECKON
koHpepeniun «CoxpaHeHue »skocucteM LleHTpanpHON A3MM M yCTOMYHMBOE
pa3BUTHE: NPHHIMIIBI, BBI3OBEL, nepcrexTusel (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.
Juccepranus n3noxkeHa Ha 220 cTpaHMIlaX KOMIBIOTEPHOIO TEKCTa, BKIIOYAOT 39
Tabnaui, 76 pUCYHKOB, 7 mpuioxkeHud. KojgnuecTBo  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.
O0bekT Mccieq0BaHUsl. TEXHOTEHHBIE 3KOCUCTEMBI, NPUPOIHBIE TOPHBIE

JaHAmAa(Thl, TPUOPEKHBIE IKOCUCTEMBI, IKOCUCTEMBI TOPOJCKOM cpeabl (PUCYHOK
2.1).

TeXHOreHHbIE NOYBL K
NONWIoHbI NPOMBIWNEHHBIX

OHPYHHOCTI et r
XBOCTOXpaHWNML Kapa- oTxofes 340 skymTops Foag
Komnaxu
M

BanTu'u A FPK

TeXHOreHHBIE NOYBLI
AK-THICKOTO PYAHUKA

@

"_'Texnoreuume noussl ]

£

NMpUBpexHLe 3IKOCHCTEeMbI
o3.Mccsik-Kyns

.
IKOCHMCTEMA NOYB
Pekn HapbiH,

Kapa-Keue

r.Kapa-Banra,
r.BanmiKubl

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 CIEAYIOMUM 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 IKCIepHMEeHTATbHBIX 1CCIeI0BaHIII J
AS

— S R ' :

Metoam pexyIsTHRANIN JATPRINCHHAX
NPHPOIHMX odsexton NPpOHIBOICTEA

R

OueHOMHO-NPOTHOIHBIE

yrorpadirieckue MozeTn [

TeppuTOpItit \

Pucynok 2.2 biiok-cxema 3KCIIepUMEHTAIbHBIX HCCIIETOBAHUIN
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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 M 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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Naryn region e iy Em*: Naryn region
"""" LAV T2

S S

i
"@F
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4 Issyk - Kul lake
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Vi —— o remm w———

o

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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TEXHOJIOTHYECKOHN IEMOYKN PEeKyJIbTUBAIIMU MOYB. B KauecTBe TeCT-00BEKTOB OBLIH
UCIIOJI30BaHBL: KYKypy3a caxapHas (Zéa mdys), oBec 0ObIKHOBEHHbIN (Avéna sativa),
ropox nmoceBHOU (Lathyrus oleraceus), scnapuer BUKOMUCTHBIA (Onobrychis
viciifolia), moacomHedyHUK wmaciaudHeli (Helianthus dnnuus), KoCTep TOJICBOI
(Bromus  arvensis), wMatiuk gayroBod (Poa praténse L.). ConepxxaHue
He(pTEenPOIyKTOB B HCCieAOBaHHON mouBe cocTaBmwio 7067,5 Mr/kr, B (oHOBOM
oOpa3iie mo4YBbl 60 MI/KT.

[lepBble MPOPOCTKH pacTeHUl MOSABWINCH Ha 4-7- cyTKU (pucyHok 3.2.5). Bricokas
BCXOXKECTh MpOU3pacTaHus HAOII01anack y KyKypy3bl caxapHou (Zéa mdys) (88,3%)
U oBca OObIKHOBEHHOTro (Avéna sativa) (85 %). OcTaibHble BHIBI PACTEHHH IO
BCXOXKECTU PACTOJOKUIUCH B CIEAYIOIIEM TMOpsIKe: TOopoX moceBHOU (Lathyrus
oleraceus) (67,86%)> nscnapuer BUKOJIUCTHBIN (Onobrychis viciifoliay> (55%)>
MOJICOTHEYHUK MaciuuHblil (Helianthus dannuus) (45%)> xoctep moneBou (Bromus
arvensis)> (38,3)> matiuk ayroBoi (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 uccnenyemoit nmouse y mstiuka jayroBoro (Poa praténse L.) m KocTpa MoJIEBOTO

0)

(Bromus arvensis) OTMEYEH HAaUMEHBIIMHA POCT KOPHS B CPAaBHEHUHU C (POHOBBIMU
MOKAa3aTeIsIMH, YTO OOYCJIaBIMBAaET WX KOPHEBYIO CHCTEMY YYBCTBHTEIBHOW K
HeTsHOMYy 3arpsisHeHut0 (puc.3.2.6). Kak BugHo u3 puc. 3.2.7 0OAHOIOIBHBIE U
NBYAOJbHBIE PACTEHUS HE PaA3IMYalOTCA MPEBBIIICHUEM JUIMHBI KOPHS K JUIMHE
nobera mpopoctkoB. OnHako, Haubolsiee AJEKBATHYIO OLEHKY (DUTOTOKCHUYHOCTH
MOYB JIaJId OJHOJOJIbHBIC PACTCHHUS — OBEC OOBIKHOBEHHBIN (AVvéna sativa), MATIIMK
nyroBoit (Poa praténse L.), xocTep noneBoit (Bromus arvensis) u KyKypy3a caxapHas
(Zéa mays).

Takum oOpa3oM, TPOBEACHHBIC WCCICAOBAHUS IIOKA3alIM, YTO TECT-KYJIbTYPHI
pacTeHHWil Mo-pasHOMY pearupyroT Ha He]TsHoe 3arpssHeHue. Haubonee
TOJICPAHTHBIMHU K 3arps3HEHUI0 He(TENpoayKTaMH OKa3alhCh KYKypy3a caxapHas
(Zéa mays), oBec OOBIKHOBEHHBIN (Avéna sativa), Topox moceBHOU (Lathyrus
oleraceus) m scmapuer BUKOIUCTHBIM (Onobrychis viciifolia), ¢ moka3arensMu
Bcxoxkectu 88,3%, 85%, 67,86% u 55% COOTBETCTBEHHO. ITHU PE3YJbTAThl
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CBUCTENBCTBYIOT O TOM, 4YTO YKa3aHHbIe BHUIbl MOTYT OBbIThb 3((PEeKTHBHO
UCTIONB30BaHbl A1 (UTOPEKYJIbTUBALIMM CYIMECYaHOHW TOYBBI TPU YMEPEHHOM
yYpOBHE 3arps3HeHHs He(PTEePOIyKTaMH.

55
45
38,3
I 21,7

EHMN ®doH

o O

100
67,86

9 85 88,3
8
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Pucynok 3.2.6 BcxoxecTs TeCT — KyabTyp Ha 21 cyTku, %

[Ipumeuanne: HII - HedTe3arpszHeHHast MOYBA.
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Pucynok 3.2.7 CpenHue OTHOLLIEHUS AJIMHBI KOPHSI K IJIMHE 1100era TECT-KyJIbTYp
H3yuenue 603MOdICHOCIU UCNOIb308AHUSA ¢pumounouxayuu
PEKpeayuoHHou Hazpy3ku Ha npubdpedcuvlie IKocucmemuvt 03.Hccoik-Kyno
MOKa3adl BO3MOXXHOCTh  TMPHUMEHEHHsS O00Jenuxu KpymuHoBHAHON (Hippophae
rhamnoides 1..) B KauecTBe (DUTOMHIUKATOPA PEKPEAMOHHOW HArpy3Kd Ha
9KOCUCTEMBI 03ep. MHPOpMATHBHBIMU OKa3aIMCh TaKWe MOKA3aTeNd KaK U3MEHECHHS
JMCTOBOM TJIACTHHBI M COOTHOIIEHUE KEHCKHX U MYXKCKHX 0co0eil B cooOriecTse.
HecmoTps Ha BusyanbHOE 0OMIME KyCTapHHKOB B HaWOojee Harpy>KEHHBIX 30HAX

nobepexnsi o3epa Mccoik-Kynb, mpu netanbHOM HCCIEIOBAaHUM W CPAaBHCHUU B
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KyCTapHUKaMH MPOU3PACTAIONIMMH B 3alIOBEHON 30HE MOKA3aJId CYIECTBEHHOE UX
paziunuue mo Mop(hoIOrUuEeCKUM 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 NCIIOJIB30OBAHUU 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
HKOJIOTHYECKUX UHJEKCOB JIUI OLIEHKU UX Ka4yecTBa.

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, JeTajbHbIE PEKOTHOCUUPOBOYHBIE OOCIIEOBaHMS IPOBEJIECHHBIE 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.

Tabnuua 4.2.1- [Tokazatenu cocrosinus o03.Mccrbik-Kyns no nnaekcy TLI, 2017 roa

I1yHKTBI Touka TN TP SD TLI
otbopa
basbikubl la 53.5 27.3 30 36.9 Mesot
Yox-Tan 4a 45.0 24.1 25 31.3 Mesor
YonmoH-ATa Sa 36.0 20.0 15 23.6 Onurot
['puropneBka 6a 344 14.1 20 22.8 Omnuror
bocrepu Ta 49.5 20.0 27 32.1 Mesot
Tron 13a 45.0 32.2 27 34.7 Mesor
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JleTallbHBIN aHAIN3 IOKa3arenei, TaHHbX Ta0. 4.2.1 u 4.2.2 MOKa3bIBAaeT, BHICOKHM
nokazarenb unaekca TLI (TN) B 3anuBe banbikubl u B paiione c.Yok-Tamn, yto
CBHUJICTEIILCTBYET 00 M3MEHEHUU YJbTPAOIUTOTPO(HOr0 cTaryca U mnepexoja ero B
3BTPO(DHBINA CTATyC, MPUUUHONU KOTOPOM MOTYT SIBIATHCS TOBBIIICHHOE MOCTYIIJICHUE
OMOTEHHBIX DJJIEMEHTOB B 03€po. VcTOYHMKaMH KOTOPBIX MOTYT OBITH Kak
peKpealoHHbIE Harpy3KH, TaK U CEJIbCKOXO3SMCTBEHHAs JIESITEILHOCTD.

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

[IyHKTBI Touka | TN | TP SD Chl-a TLI
otbopa
Kaxp1-Cait 9¢ 47 |30 25 44 36,4 Me3sot
basbik4abl la 49 |32 31 64 45,3 OBTpOd
Yoxk-Tan 4a 49 |30 29 87 48,6 DBTpOd
Yommon-ATta | Sa 49 |37 26 50 41,2 OBTpOd
['puropseBka | 6a 38 |36 34 51 40,3 Mesot
bocrepu Ta 37 |39 36 54 41,2 Mesot

C 1enpl0 MHTEPHOJMPOBAHUS MPOCTPAHCTBEHHOI'O PACHPENCIICHUS HEKOTOPBIX
CBOMCTB KauecTBa BoAbl 03.Mcceik-Kynp Obuin pa3zpaboTaHbl TpU pas3jinyHbIC
mozaenu: CrabunbHas, [ayccoBckas u PanumonanbHO-kBaapatuyHas. Hwuskue
3HaueHUsT Kod(PduiMeHTa HaJAS)KHOCTU YKa3blBAIOT HA TO, YTO BhIOpaHHas cxema
orbopa TpoOd U PACCTOSHHUS MEXAY HHUMH TOAXOAST I MOJEIUPOBAHUS
MIPOCTPAHCTBEHHOW W3MEHYMBOCTH CBOWCTB BOJbl. B TO BpeMsi Kak BeIWYHMHA
MOKa3aress HaJASKHOCTU OOBACHSET OMHMOKY MpU OTOOpE M aHAIMU3E MEPEMEHHBIX,
HYJICBOE 3HAYEHUE TNapaMeTpa HaJACKHOCTH OOBICHAET OTCYTCTBUE OIIUOKHU
MU3MEPEHUSl U U3MEHYMBOCTH HAa KOPOTKUX PACCTOSHMSX. Pe3ynbTaThl mokaszaiu, 4yTo
BCE MOJIEIH SBISAIOTCA HaACKHBIMH (Ta0I. 4.2.3).

CoryiacHO MOCTPOEHHBIM KapTaM MPOCTPAHCTBEHHBIX W3MEHEHUM, KOHIEHTpaIlUs
HutpatoB B o3epe Hccwik-Kyns Bapeupyer B mnpenenax 0-0.9 mr/ia, mpu sTom
YCTAHOBJIEHO, YTO OHAa COCPE0TOUYECHA B BOCTOYHOM YacTu o3epa (pucyHok 4.2.7).
Konnentpamus pochopa B o3epe BappupoBana B npenenax 0-0.0067 mr/a, dhocdop
ObLI CKOHLUEHTPUPOBAH B CEBEPO-BOCTOYHOW wyacTu o3epa (pucyHok 4.2.8).
Konuenrpanusi, xyiopoduimia-a B o3epe Kojiedamnach B mnpenenax 0-1.87 mr/a u
COCpPEI0TOYEHA B CEBEPO-3amnaiHON YacTu o3epa (pucyHok 4.2.9).
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Tabnuma 4.2.3- CoiicTBa HeKOTOPBIX Kriging-moeneil nHaeKca KadyecTBa BOJIbI

Perpecc Sill,
[TapameTp ¢dbyukiu | Nugget | Range | Co+ | Nugget/ RMSSE
bl Monenb s , Co , A C Sill,% ME1 2
215 *x
TN Stable | +0.96 0 1 0.06 | 0.00 0.1 1.01
-164.59
% X +
TP Gaussian| 0.73 0 1.07 0 0 0.0002 0.9
Rational
Quadrati | -0.42* x 107.8
Chl-a C +3.02 0,1 0.48 7 0.1 7.82 0.7

76°12'0"
76°12°0"E

1:700.000

20
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Legend

Kriging

D Issyk-Kul Lake

Prediction Map
TN {mg/L)
Filled Contours

Il o-013

o013 -0.22
0,22 - 0,29
0,20 -0,35
0,35 — 0,39
0,39 - 0,44
0,44 — 0,51

o5t -
051 -

0,61
0,73

B 073-09

Pucynok 4.2.7 IIpocTpaHCTBEHHOE pacIpeeieHUe KOHIIEHTPALIMH HUTPATOB
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PO4 (ug/L)
Filled Contours
50K T ' I 0 - 00016
N B I 0,0016 - 0,0026
w A ” 17 0,0026 - 0,0032
A7 0,0032 - 0,0035
5 0,0035 — 0,0041
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0,0051 - 0,0067
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B 0.0084 - 0,014
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Pucynok 4.2.8 [IpocTpancTBeHHOE pacnpeneneHne KoHueHTpauui POy
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Pucynoxk 4.2.9 IIpoctpanctBenHoe pacnpenenenue konuentpamnuii Chl-a

Takum o0Opa3om, COTJacHO MPOBEJECHHBIM HCCIEAOBAHUAM, TPOPHUUECKUN ypOBEHD
o3epa OT YJIbTPAOJIUTIOTPO(HOro MOCTENEHHO, B Hambojee ypOAaHU3MPOBAHHBIX
MecCTax, IMepexoauT B Me30TpodHoe cocrosiuue. Ecim B 2017 rtomy Bce
UCCIIEJIOBAHHBIE TOYKHM MMEJU CTAaTyC YJIbTPAOJUTOTPO(MHBIX, 32 HCKIIOYEHHUEM
omuot Touku (bampikum) - craTtyc KoTOpo¥l ObuT onmurorpodusM, TO B 2022 TOmy
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CTaTyC YJAbTPAOIUTOTPO(HBIX MyHKTOB HE ObLI 3a)MKCUPOBAH, ABE TOYKU NEPELLIN
B ME30TPOQHBII cTaTyc.

4.3 DKojiorn4ecKoe cOCToOAHNE NMPUOPeKHbIX 0y(PepHbIX IKOCUCTEM 03epa
Hcepik-Kyab m MX posib B YCTOHMYHMBOM pa3BUTHM. BbUIo mpoaHaIn3upoBaHO
IKOJIOTHYECKOE COCTOSIHUE MPUOPEKHBIX OydepHbIX 3KocucTeM o3epa Mccwik-Kyinb u
UX POJIb B YCTOMYHMBOM Pa3BUTHHU.

[IpoBeneHHbIC HCCHenOBaHUA, Toka3zanu, 4to ¢ 2000 roma wuaET TEHICHIUA
CHIDKEHUS TUIoHaau mpuOpekHbIX OydepHbix 3emens (Tadm. 4.3.1).

Tabmuma 4.3.1 Ilnomanes npeoOpa3oBaHHBIX MPHOPEXKHBIX Oy(depHBIX 30H Ha
pacctositauu 100 M 1 500M, ra

Tpanchopmanus 1163 2012r. 2017r. 2021r.

Bcero Ha paccrossHuu 100 metpoB umeercs 2306 ra 3emenp

3acTporku Ha pacctosstHuM 100 M 104.52 220.71 329.6
Bcero Ha paccrosiuuu S00 meTpoB umeercs 8551 ra 3emens

¢/x 3emuii Ha paccTostHUU-500 M 2429 2189.65 2116.4
3acTpoiiku Ha paccTtosstHuM 500 M 446 663.78 910.09

Janusie Ta6m.4.3.1 mokaszeiBatotT, uto npudpexHsie 0ydepusie 30861 (I163) 3ameTHO
ymenbmmatorca, ¢ 2010 roma Ha paccrosHuu 100 MeTpoB OT OeperoBoil JTUHHUH
3actpoeHo [1b3 14.5%, a Ha paccrosauu 500 meTpoB 3acTtpoeHo Bcero 35.6% 1163
i  64.4% COCTaBISAIOT €CTECTBEHHBIE JKOCHUCTEMBI. Ecim ywecTb, 4YTO Ui
COXpaHEHUsI CaMOBOCCTaHABJIMBAIOIIECH CIIOCOOHOCTH PEKOMEHIYETCS COXPAHUTD
70% skocucTeM, TO MPEBBIIIIEHUE MPeoOpa3oBaHus yxke cocTaBisieT 5.6%.

CornacHo aHanu3zy, npuOpexHbie OyQpepHbIe 30HBI OBLTU TPAHC(HOPMUPOBAHBI IS
cinengyrouux uenei: 104.52 B 2012 rony, 220.71 B 2017 rogy u 333.4 ra na 100 m
riomaan 3actporku B 2021 roay. [nsa mamnu Ha 500 metpos B 2012 rony - 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 romy — 910.09 ra 3emnm moj 3acTpoiiky (KWJIble JAOMa, TOCTEBbBIE
noma, caHatopuu, Kade). CrnepoBarenbHO, MPUOpPEkKHAs PACTUTEIBHOCTH Oblia
BBIpYOJIEHA B OCHOBHOM I10J1 3aCTPOMKY.

HepaunonanbHoe mnpeoOpa3oBaHue MPUOPEKHBIX 3KOCHUCTEM 03€p MNPHUBOIUT K
HEJIOMY PSAY SKOJOTUYECKHUX MPOoOJIeM, B TOM YHUCIIE PUCKY MMOTEPH KauyeCTBa BOJBI U
BTPOPUIIMPOBaHUIO BOAOEeMOB. KakoBa J0/kHAa OBITH ONTHUMAalbHAas IIMPUHA
npubpexxHoit OydepHoit 30HBI? [l OTBeTa Ha TMOCTaBICHHBIM BOMPOC ObLI
WCIIOJIb30BaH METOJ ‘‘COOTHOIIEHUE II€HBl — BBITOJABI, B KOTOPOM ONTHUMAJIbHAS
mupruHa OyQepHON 30HBI PACCUUTHIBAJIACH HA OCHOBE HKOHOMHKO-IKOJIOTHMYECKUX
BBITOJI W  DKOHOMHUYECKOM CTOMMOCTH HWHBECTMLHMA Ha  BOCCTAHOBIICHUE
npeoOpa3zoBanHoro jdanamadra. beimm cMomenupoBaHBl BIUSHHUS —~ M3MEHCHMUS
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CTPYKTYpBI Oy(epHOI 30HBI HA KAYECTBO BOJIBI 03€pa MyTeM pa3pabOTKH CIICHApHEB
JKOJIOTUYECKUX U3MEPEHUM.

CornacHo crarucTuyeckuMm JaHHbIM Ha 2012-2022 ronapl, HEOOXOJUMO BEPHYTH
333.4 ra 3acTpOCHHBIX 3€Melb IOJI KYCTapHUKH WM TAcTOWINA, YTOOBI
IPEeIOTBPAaTUTh YCWIEHHE Ipolecca 3BTPOGUKAIMM W COXPAHUTH YCTONYMBBIN
PEKpealroOHHbIN MMOTEHIMA 03epa. B Hammx ycioBusx, Ha npumepe o3epa Mccebik-
Kynb, mmpuna 6ydepHoit 30HbI ajis 3KocucTeM BapbupoBaia oT 200 M B HauMEHee
yp6aHu3upoBaHHbIX 30Hax 10 600 M B Haubonee ypOaHM3UPOBAHHBIX. Pe3ynbTaThl
3HAUYEHUS! BEJIMYMHBI O MO3BOJISIIOT CHIeNIaTh BBIBOJ, YTO C YBEJIMYECHHEM CTEIICHU
TpaHchopMalK TPUOPEKHbIE TEPPUTOPUU TEPSIIOT CBOIO IKOJIOTMUECKYIO IEHHOCTD,
U 3aTpaTbl Ha WX BOCCTAHOBJIEHHWE BO3PACTAlOT, CTAJNO OBITh JUIsI COXPaHEHMUS
HKOJIOTHUUECKOTO Oajlanca moTpedyercs Oosbllas MHUPUHA TPUOPEKHON OydepHoit
30HBI.

4.4 JkojornyecKue pPUCKH NMPeoOPa30BaHUs NMPUOPEKHBIX IKOCHCTEM B
arpojanama@Tsbl U MOCTAEACTBUA IJIA YCTOHYUBOro pasButus 03. Uccebik-Kyus.
N3 npeobpazoBbiBaeMbIX JaHAIIA(TOB TOJBKO OOpasibl C aOPUKOCOBBIMU MOJISIMU
uMenn Oosiee OMU3KUN K €CTECTBEHHBIM OOJIEMMXOBBIM 3apOCisiM CBOWMCTBA IOYB,
OJIHAKO HEOOXOJAMMO YUUTHIBATh, UTO MPU BBIPAIIMBAHUU TIJIOJAOBBIX KYJIbTYpP, MOTYT
OBITh MCIOJIB30BAHBI PA3JIMYHBIC TEPOUIUIbI, MHCEKTUIIUIBI U MECTULIUBI, TIPUYEM
HEOJIHOKPATHO.

4.5 OnpenesieHue MUPUHBbI MPUOpPexkHOi OydepHOH 30HBbI 03epa UcchIk-
Kyab ¢ ucmosb3oBaHueM MeToAa “COOTHOLICHUS BBITOAbI U 3arpar”. Takxke
UCCJIEIOBAHUS MTOKa3aJId, 4TO TpaHchopmanuss NpuOpeXHbIX Oy(pepHbIX 30H HMEET
IPSIMYI0 KOPPETSILUIO C YBETUYEHUEM B Boje Xjopoduiuia-a tadi.4.5.1

Ta6numa 4.5.1 - 3aBucumMocTb Tpancopmaru Ha 3HaUeHUE uHaekca TLI

['onwr | Cpenuuii | % npeoOpa3zoBaHHBIX % mpeoOpa3zOBaHHBIX
TLI TUIOIIA/IEH HA PACCTOSTHUU IUIOIIAIEH Ha PACCTOSTHUU
100M 500m
2017 |23.42 9.57 33.37
2022 | 37.34 14.46 35.61

Kak BugHO u3 Ta61.4.5.1 ¢ yBenuueHueM NpoleHTa TPaHCHOPMUPOBAHHBIX 3EMEIb
pacter U HUHAEKC Tpoduyeckoro ypoBHs Bonbl 03.Mcchik-Kyinb, 9TO moka3bIiBaeT
3HaYUMOCTh JIUMUTHPOBAHUS TPAHCHOPMHUPOBAHUS MPUOPEKHBIX Oy(EepHBIX 3eMelb
JUISl yCTOMYHMBOTO Pa3BUTHUS U UCIIOJIb30BAaHUs SKOCUCTEMBI 03€pa.

Jlist coxpaHeHus: NPUPOIHOM SKOCUCTEMbI U 00ECIIEUEHUsI YCTOMYMBOrO Pa3BUTHS U
NOJIYYEHHS] BBITOJl OT SKOCHMCTEMHBIX YCIyI HE HaHOCS €My yliepda HeoOXOAUMO
BJIAJCTh TMOJHOM HH(OpMALME O COCTOSHUSIX, BO3MOXHBIX IOCIEICTBUIX
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MPUHUMAEMBIX JEHCTBUN, IS JOCTIDKCHHS YErO KITFOYEBBIM (PAKTOPOM SIBIISCTCS
MPABWJIbHO OPraHU30BAHHBIA JKOJIOTUYECKMA MOHMTOpUMHI. Ha ocHOBaHuu
NOJIYYEHHBIX JaHHBIX Obla pa3zpaboTaHa Hay4dHas pa3padoTka HMH(POPMALMOHHON
cucteMbl 3kosiornueckoro Mouutopura o3.Mcceik-Kyns (MCOM), nozpodstoast
noJiy4atb MH(MOPMAIMIO U aBTOMATU3UPOBAHHO pacuuThiBaTh uHAeKC TLI, mumpuny
npubpexHoit OydepHoil 30HBI 03€pa, B 3aBUCUMOCTH OT MpeoOpa3OBaHUS
npubpexHsix OydepHbix 30H, Ha 0a3e Mmxenepnoro dakynsreta KTY Manac.
[TosryyeHHble pe3yabTaThl JAHHBIX MCCIECJOBAHUM ITOKa3bIBAlOT O BAXXHOCTH H
HEOOXOJIMMOCTH  BHECEHMS  U3MEHEHMl B HAUMOHAIBHYID  IPOrpaMmy
JKOJIOTUYECKOr0 MOHMTOpUHra o3.Mcceik-Kynb, BkIrOUeHMEM B €€ mnporpammy
ompeJereHne moka3aresis Xjaopohusui-a, a TAKKE U3MEHEHUEM TaKTHUKU yTIpPaBIICHUS
IPUOPEKHBIMU IKOCUCTEMAMU ISl TI0 OMPEICIICHUI0 HEMPUKACAEMBbIX MPUOPEIKHBIX
OydepHbIX 30H SKOCHUCTEMBI O3€pa Uil COXpaHEHUs KadecTBa U OayaHca
camoperynupoBanusi 03.McceikKynp 1 oOecriedyeHusi €ro yCTOMYMBOTO Pa3BHUTHSL.
[IpennokeHo BHECTM H3MEHEHMS B HAIMOHAIBHYIO IPOIPaMMy 3KOJIOTHYECKOTO
MOHHUTOpPHUHIA, JOIOJHHUB €ro Iokazareiem “xiopodwi-a”, wunaekcom TLI,
opraHuzanueil HaOMoAeHUs 3a TpaHC(HOPMUPOBAHKUE MPUOPEKHON OypepHOU 30HBI
03epa, pa3paboTaHbl U BHEJIPEHBI B Mpou3BoACTBO (JlemapramenT Guopa3sHHOOpa3us
U 0Cc000 OXpaHsieMbIX NPHUPOAHBIX TEPPUTOPUN Npu MUHUCTEPCTBE MNPUPOIHBIX
pecypcoB dKojorud U TexHudeckoro Hamzopa KP, [lupekmus buochepnoit
tepputopun “blceik-Kenp”) npaktuyeckue pexkoMeHaauuu “OnTUMHU3alus CUCTEMBbI
sKoJornueckoro Mouutopunra o3.Mcceik-Kynp” u merogumka orbopa npobd u
onpenenenus xjopoduia-a.Pazpaborannbie HayuyHble pa3pabOTKU MO3BOJSAT HE
TOJIbKO COOMpaTh AHAJIUTUYECKHE JaHHble, HO M TO3BOJSAT aHAJU3UPOBATh MU
MPUHUMATh COOTBETCTBYIOIIHE MEpBI IpEAOTBpPAILAOIINE YXYJILIEHHE
HKOJIOTHYECKOTO COCTOSIHUSI KOCUCTEMBI 03€pa.

4.6 HTerpupoBaHHbIN HMHAEKC YSA3BUMOCTH KAaK OCHOBA YCTOWYHMBOIO
Pa3BUTHA NPUOPEKHOI 30HbI: aHAIN3 HA puMepe o3epa Uccbik-Kyasb. C 1ensio
ONpEeNeNeHUs] M OLEHKH YSI3BUMOCTH MPUOPEKHBIX 3KOCUCTEM, Ha NPHUMEPE
npuOpexHoil 3kocuctemMbl 03.Mcchik-Kynb Obu1  ompeneneH MHTErpUpPOBAHHBIM
uHaekc npudpexHoit yszBumoctu (ICVI), B pacuere KoTOporo ObUT UCIIOIL30BaH
uHaekc npubpexHoit ys3sumoct (CVI) M conmanbHO-3KOHOMUYECKUA HWHIEKC
ys3Bumoct (SVI).  BrnusHMEe dYenoBeUeCKOW MACATEILHOCTH Ha TMPUOPESKHYIO
tepputoputo  03.Mcchik-Kynb  OblT  OLIGHEH KOJMYECTBEHHO IyTeM pacyeTa
COlMaJIbHO-3KOHOMUYEcKoro  uHaekca (SVI)  wu3ywaemoro  paitona. SVI
WUTIOCTPUPYET CTENEHb YIPO3bl COLHUAIBHO-3KOHOMHYECKHX (AKTOpPOB  Jis
npUOpEXKHBIX TeppUTOpHil. [[aHHBII aHanMM3 mpoBOAWIICS MyTeM cOopa Marepuana,
CTATUCTUYECKUX JAHHBIX U Mojcuera uHjaekca SVI s Kaxaoro aiMUuHUCTPaTUBHO-

TeppuTopuasibHoro paitoHa Mccbik-Kynbckoii o6nactu. CorjacHO MPOBEIECHHBIM
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pacueraM, CTENEHb YSI3BUMOCTH, CBsS3aHHAs C KOJMYECTBOM PEKPEALMOHHBIX
00beKTOB BOKpPYT 03epa Mcchik-Kyib, siBisieTcst camoil BRICOKOM ISl BCeX pallOHOB,
kpoMe Tromckoro. CreneHp ysA3BUMOCTH, CBSI3aHHAs C 3€MJICIIOIb30BAHUEM, BBICOKA
JUIsl BceX paiioHOB. MHTeHCHMBHOE 3emiiefienie B MPUOPEHKHON 30HE MPUBOJIUT K
TpaHchopMalKi TPUPOAHOTO JIaHamadTa modepexbs. AHTPONOTEHHOE BO3/IEHCTBHE
- ypOaHu3aLusl TEPPUTOPUH, PA3BUTHE TPOMBIIIJICHHOCTH, TPAHCIIOPTA, BBINIAC CKOTA,
OpOILIEHUE 3€eMellb  SBJSIOTCS  HEraTUBHBIMU  (DAKTOpaMH,  YIPOXKAIOIIKUMU
sKkonoruyeckoit 6ezonacHoctu Mccoik-Kynbekoit obmactu. 3arpsisHEHHbIE YYaCTKH,
CBSA3aHHBIE C PE3YJIbTATAMM JAESITEIBHOCTH TOPHOAOOBIBAIOIIEH MPOMBIIIJIEHHOCTH,
IIPEACTABIISAIOT BBICOKAM PUCK C TOUKH 3PEHHUSI SKOJIOTUYECKUX MOCIECTBUM.

o ™ 100

Pucynok 4.6.3 IlpocTpaHCTBEHHass  M3MEHYMBOCTh  HHJIEKCA  COL[MAJIBHO-
skoHOMUUeckol ys3BuMocTH (SVI) mobepexnst 03.Uccbik-Kynb

[Io counampHO-3KOHOMHUYECKOM YSA3BUMOCTH 3HaueHUs SVI BapbUpOBaINCH
cinenyromuM obpazom: Mccwik-Kynb (237,2)> Ton (158,1)> Ax-Cyy (125,0)> Tron
(42,43)> Oxetei-Ory3 (24,49). Tronckuii n Jxetp-Ory3ckuii paifoHbl UIMEIOT 0oJiee
cna0yio CTENeHb YSA3BUMOCTH M3-3a HHM3KOW IIJIOTHOCTHM HACEJIEHUS, OTCYTCTBHUS
COBpPEeMEHHOW WHQGPACTPYKTYpPhl W MPOMBINUIEHHOCTH (pucyHok 4.6.3). Ilpum
MONAapHOM CPaBHEHUHU COIMAJIBbHO-DKOHOMUYECKUX TEPEMEHHBIX MPUOPUTETHBIMU
napamMeTpaMM SBIISIFOTCS IUIOTHOCTh HACEJICHHsI, PUOPEKHOE 3EMIIENONb30BaHUE U
KOJIMYECTBO PEKPEAIMOHHBIX M MPOMBIIUIEHHBIX 00BEKTOB. K cokaneHuro, cTaTyc
0c000 OXpaHsieMbIX MPUPOJHBIX TEPPUTOPHI BIIOIBL MoOepexbs o3epa Ucchik-Kyinb
HE B IOJHOM MEpe CHpaBISETCS CO CBOMMH O0S3aTENbCTBAMHU IO 00ECIEUEHUIO
oxpansl OOIIT.
OmpeneneHre CTENEHU 3alMIIEHHOCTH MOA3EMHBIX BOJ [IpUUCCHIKKYIBS, OBLIO
BBITIOJTHEHO B COOTBETCTBUM ¢ MeTtonukoir B. M. Tompabepra, BHeCEHHOI
moaubukanusimu, npemioxkennsiMu K. A, KoxobaeBbiM. [[ns  oneHku
MCIIOJIB30BAIMCH 0ajuibl, KOTOPBIE OMPEIEISUINCh HA OCHOBE TAKUX IMAPaMETPOB, Kak
TOJIIMHA CJIAa0ONMPOHUIIAEMBIX OTJIOXKEHUH, TIyOMHA YpOBHS TMOA3EMHBIX BOJI,
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JUTONOTHST ¥ (DUIBTPALMOHHBIE XAapaKTEPUCTHUKU TOPOJ, NPUMEHSS ypaBHEHHE,
npennoxenoe KoxoOaeBbiM K.A. [Io xoropeiM coctaBieHa KapTta «CTeneHb
3AIIMAIIEHHOCTH TMOA3EMHBIX BOJI OCHOBHBIX JKCIUIyaTHPYEMBIX BOJIOHOCHBIX
TOPU30HTOBY, C UCNOIb30BaHUEM Nporpammsl MapInfo (pucynok 4.6.4).

4‘..

-

Pucynok 4.6.4 Kapra «CreneHb 3alIUMIIEHHOCTA TMOJ3EMHBIX BOJI OCHOBHBIX
AKCIUTYaTUPYEMBIX BOJOHOCHBIX TOPU30HTOBY [IpUUCCHIKYIIbS.

Bnusiaue 6eperoBbix gaktopoB Ha nodepexbe 03.Mccrik-Kynb (CVI), OblI OLIeHEH C
y4eTOM TpeX NEepeMEHHBIX (TUMN OeperoBod JHMHHHM, PEKU W CTENEHb 3allUThI
IPYHTOBBIX BOJI), BJIMSIIONIMX HAa YSA3BUMOCTh NMpUOpEKHBIX paiioHOB. I[Ipu onenke
ysI3BUMOCTH ToOepexbst o3epa 3HaueHus CVI BappupyroTcs cieayromuM o0pa3oM:
Ucceik-Kyns (15,49) > Ton (15,49) > JIxersi-Ory3 (8,66) > Trom (7,75) > Ak-Cyy
(5,0) (pucyHok 4.6.5).

Lo
P

TR

Pucynok 4.6.5 IIpoctpaHcTBEHHAs] U3MEHUYMBOCTh MHJIEKCA YA3BUMOCTH MOOEPEKbs
(CVI) 03.Ucchik-Kynn

[Tpubpexxubie 30HbI Hcchik-Kynbckoro m ToHCKOro palioOHOB HMEIOT BBICOKHIA
YPOBEHb YSI3BUMOCTH, TaK 332 YEPTOW MPUOPEKHBIX 30H PACIIOIOKEHBI MHOTO 3/IaHHIMA
TypPUCTHYECKHX 00BEKTOB. OTpenenuB 3HaUCHUS ABYX MPEIbIAyIUX HHIAEKCOB SVI
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u CVI 6b11 pacunTan HHTETPUPOBAHHBIN MHEKC YSI3BUMOCTH OOEpekbs 03. McChIk-
Kynas. Kak BugHo u3 pucyHka 4.6.7, COOTHOIIEHHE MAaHHBIX, MOJYYEHHBIX B
pe3yibTaTe pacuera MHJEKca YSI3BUMOCTH MOOEPEXbsl, COLMATIbHO-OKOHOMUYECKOTO
UHJIEKCa YSA3BUMOCTM M HHTErpajbHOIO HHJAEKCA YS3BHUMOCTH IMOOEpPEXkbsi, MOXKET
OBITh UCIOJIB30BAHO B KAYECTBE MHTETPAJIbHBIX IIOKa3aTesIed YCTOMUMBOTO pa3BUTHS
OpUOPEXHBIX TEPPUTOPUM K  KaK CHUCTeMa HMHAMKATOPOB  AHTPONOTEHHOU
TpaHchopMalu TEPPUTOPHUI Ui ONpeAeTeHUs] PUOPUTETHOCTH MEPOIPHUATHI 1O
YCTOMYMBOMY Ppa3BUTHIO TNPUOPEXHBIX Tepputopuid. JIxeTel-Ory3ckuii paiioH
(16,12) B xkareropuum Hu3koro pucka. Ak-Cyy (65,00 u Toono (25,55)
XapaKTEPU3YIOTCS YMEPEHHOW CTENeHbl0 YSA3BUMOCTH. ToHCkuil paiioH (86,80)
OTHOCHUTCA K Kareropuu BbICOKOro pucka. Haxonen, HMccwik-Kynbckuii paiion
(126,33) mpexacraBinsger coOod Haubosee ySA3BUMBIA MPUOPEKHBIM  yYaCTOK.
WuTerpupoBaHHbIil MHIEKC ys3BUMOCTH TpuOpexHoi 30HbI (ICVI), paccunTanHbIit
JUISL KQXKJ0W 30HBI, IOKA3bIBAET, YTO YA3BUMOCTbH PAa3jIMYHbIX YYACTKOB 3aBUCUT Kak
OT (PU3NYECKUX, TAK U OT COUUATBHO-3KOHOMUYECKUX (PAKTOPOB.

CrnenoBatenbHO, OLIEHKA YS3BUMOCTH NpHOpexHON 30HbI 03epa Mccrik-Kyib
C WCIOJIb30BAHUEM MHTETPUPOBAHHOTO MHAEKCA YA3BUMOCTH, KOTOPBIA YUUTHIBAET
KaK (pU3MYECKHEe, TaK U COLMATIbHO-OKOHOMHUYECKHE (PaKTOPbI, MO3BOJISET AETAIBHO
0XapaKTEepU30BaTh HKOJIOIMYECKOE COCTOSIHME PErHoHA. VHTerpaJbHbIi HHACKC
yszpumoct  (ICVI) mpenocraBnsier Hambosee TOUYHYIO KApTUHY YS3BUMOCTH
npuOpexxHbix 30H. CleqoBaTeNbHO, OJHOW M3 KIIOUEBBIX 3a34ay  SBIAETCA
o0OecrieueHne  COAJAHCUPOBAHHOIO  PAa3BUTHUsS  MPUPOJIHBIX H  COLHUAIBHO-
PKOHOMHYECKUX CHUCTEM, HaXOASAIMIMXCA B TOCTOSHHOM B3aUMOJEHCTBUHU, IS
JOCTHXKEHUS YCTOMUYMBOTO Pa3BUTHUSL TPUPOIHON SKOCUCTEMBI.

Legend
L

Pucynok 4.6.7 IlpocTpaHCTBEHHAass W3MEHYMBOCTh HWHTETPUPOBAHHOTO HHAECKCA
ysizBuMoctu nodepexnsa (ICVI) Mccrik-Kynbckoit 6eperoBoi tuHum

Takum 00pa3oM, MONyYEHHBIE PE3YJbTATHl JAHHBIX MCCIEJOBAHUN MOKA3bIBAIOT O

Ba)XHOCTH H HGO6XO,III/IMOCTI/I BHECECHMSI M3MCHCHUU B HAaITUOHAJIbHYIO IIPOIpaMMy
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AKOJIOTUYECKOTO0 MOHUTOpHUHTa 03.Mcchik-Kynb, BKIIOUEHHEM B €€ MpPOrpamMmmy
onpeereHre noKaszaress XJI0popuii-a, a TAKKE U3MEHEHUEM TaKTUKH YIPaBIEHUS
NPUOPEKHBIMU SKOCUCTEMAMH JJIsI TI0 ONPEEICHUI0 HEMPUKACAEMbIX MPUOPEHKHBIX
OydepHbIX 30H DSKOCHCTEMBI O3epa JUIsl COXpaHeHUs KauecTBa M OanaHca
camoperynupoBanusi 03.McceikKyns u obecniedeHus: ero yCTOM4MBOTO pa3BUTHS.
[IpennoxkeHo BHECTU M3MEHEHUS B HAIMOHAIBHYIO MPOrpamMMy 3KOJOTHYECKOIO
MOHUTOpPHWHTA, JOMOJIHUB €ro IMokazateneM ‘“‘xiopodwmmi-a”, wunHaekcom TLI,
opranmzaiei HabmoneHus 3a TpanchopMupoBaHue nNpuOpexHoN OydhepHON 30HBI
o3epa; pazpaboTaHbl U BHEAPEHBI B NPOU3BOACTBO (/lemapramenT Ouopaznooopaszus
U 0c000 OXpaHSEMbIX MPHUPOJHBIX TEPPUTOPUN NMPU MUHUCTEPCTBE MPUPOIHBIX
pecypcoB dKoyiorud W TexHudeckoro Hamzopa KP, Jlupeknus buocdepnoit
tepputopun “blceik-Kenp”) npaktrueckue pekoMeHaauu “OnTumMu3anus CUCTEMBI
aKoJIoruYeckoro MoHuTopunra o3.Mcceik-Kyns” u Meroamka otbopa mpold u
ompeeneHus xjaopohusiia-a.

B I'JIABE 5. DKOJOI'MYECKM YCTOMYHMBBIE MOAXOJbI K
NCHOJIB30OBAHUIO MMPUPOJHBLIX PECYPCOB U PEINUKJIIUHIY
OTXOJ0OB B PEI'MOHAX, MNOJIBEPXEHHbBIX TEXHOI'EHHOMY
BO3I[EFICTBI/IIO MPUBEAEHBI METOJIbl, MOJAXOAbl U MPUMEPHI MOJIOKUTEIBHBIX
IPAKTUK PAIMOHAILHOTO MCHOJIB30BAHMS TPUPOJHBIX PECYypcOB B PpPEruoHax
IIOJBEP’KEHHBIX TEXHOTC€HHOMY BO3JECUCTBHIO. | JTaBHOM 3aJaueil Ipyu OpraHu3aluu
JESTETPHOCTH TMPOMBIIUICHHBIX OOBEKTOB SIBISCTCS OOECICUCHHE MaKCUMaTbHOU
HUPKYJSPHOCTA HCIOJIB30BaHUS KaK MPHUPOJHBIX PECYypCOB, TaK M OTXOJOB,
BO3HUKAIOIIUX B MPOIIECCE UX paOOTHI.

5.1 JkoJsiornyeckn 0e30MacHbIe METOAbI BOCCTAHOBJICHHUS 3arpsi3HEHHBIX
HeTenpoayKTaMu TPpYHTOB. IIpoBeneHHble WHCCIIEIOBAaHUS W TOJyYCHHbIC
pe3yibTaThl MOKa3aiu, 4To HeTe3arpsa3HEHHBIN TPYHT mociie OMopeMeIMallMOHHbIX
paboT MOYKHO UCIOJIb30BaTh B KAYECTBE MOKPOBHOI'O MaTepuaia Jyisi OJIUTOHA, YTO
MO3BOJIUT HE TOJBKO COKPATHTh O0OBEM OTXOJOB HA IMOJHMIOHE, HO U COIKOHOMUTH
YUCTBIN TPYHT JUIsl TOKPBITUS. OpraHu3aiusi KOMIOCTUPOBAHUSL TBEPJIbIX OBITOBBIX
0o1x0J10B (THO) Takke cnocoOCTBYET YMEHBIIIEHUIO 00bEeMa MOJUTOHA U TTO3BOJISIET
MOJIYYUTh KAYECTBEHHBIN MEJIMOPAHT JIJIsl 3aCOJICHHBIX TTOYB.

[IpencraBiensl METOIbI OMOpEMEUAIIMU 1JI1 BOCCTAHOBIICHUS He(Te3arpsa3HEHHBIX
MI0YB, MPUMEHUMBIX B YCIIOBUSX BEYHOW Mep3noThl pyaHuka Kymrop. Pe3ynbraThl
(GU3NKO-XMMUYECKUX XapaKTepPUCTUK TMOYBEHHOTO oO0pa3la g0 U TMOcie
00paboTKH TIpeAcTaBlIeHBI B Ta0m. 5.1.1

Hcxomnoe comepkanne MmoABMXKHOTO ¢ocdhopa coctaBimsuio 6 wr/kr. [locre
PEKYJIBTUBAIIMN €TO COJIEPIKAHKE YBEIUYIIIOCh BO BCEX TPEX BapwaHTax oOpabOTKH,
npudeM 3HauuTelnbHOe yBenuuenue (P <0,05) maGmroganocs mpu OMoayrMeHTaIMu
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o 90 wr/kr. IlpuumHa TaKoOro yBEIMYEHUS OOBACHAETCA AKTUBHOCTBHIO
pactBopsronux  (ocdarel  OakTepuii, KOTOpbIE JOKHBI OBUIM  BBIJEIATH
OpraHu4ecKkue KHCIOThl U (epMeHThl ¢ocdaTasbl, YCUIUBAIOIIME PACTBOPEHUE
HEpacTBOpUMBIX coenauHenuit ¢ocopa. Coaepkanne 0OMEHHOTO Kaius 0 Hayaia
AKCIIEPUMEHTA COCTaBIILIO 88 MI/KI, a mocie OMOJOTHYECKON 0O0pabOTKHM OHO
YBEIIMYMJIOCH BO BCeX BapuaHTax B cpeaHeM Ha 300 mr/kr. Meroasl OnopeMeauaiiu
TaK)K€ CIOCOOCTBOBAJIM YBEJIMYEHHUIO COJAEPKAHMS OPraHUYECKOro yriepojaa B
nouBe, 4to oTrpakeHo B Tabmune S.1.1. Ilocne 90 nHel moneBBIX SKCIEPUMEHTOB
UCXOJHOE COJIepKaHue UX CHU3WIOCH 10 980 Mr/kr mpu oO6paboTKe ¢ BapuaHTOM
ouoctumynupoBanus. OddekT goOaBieHUs  MpeABAPUTENIHHO  OTOOPAHHOIO
KOHCOpuMyMa OakTepuii criocoOCTBOBai jerpafanuu HedrenpoayktoB ao 1 300
MT/KT OT UCXOJHBIX 2 633 mr/kr. CHIKeHue cojepkaHus HedTenpoayKToB mocie 90
JHEN dKcepuMeHTOB cocTaBmwiio 10 1 340 mr/kr oT ucxomubix 2 633 mr/kr npu
00paboTKe OMOCTUMYIISIIHS + OHOayrMeHTAIHS.

Tabmuua 5.1.1 - OU3HKO-XUMHUYECKHE XapaKTEPUCTUKU MTPOOBI OYBbI

[TonBux. OO06mMeH. Opr.yriaepo

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

(%) (mg/kg)

KonTtpoinb 8.05 0.130 | 6.0 88.0 2.86
BS 7.5 — 25.6 376.0 6.55
BA 6.5 — 90.0 300.0 6.81
BS + BA 6.0 — 47.2 352.0 7.17

[Ipu ucnons3oBanuu Tobko BS (6noctumyssius) u BA (GuoayrmenTarnus)
yepe3 90 aHed MpOILEHT Aerpajalu 3arps3HSOMMX BEIIeCTB J0CTUTr 62,78% u
50,63%, cooTBeTCTBEHHO (pUCYHOK 5.1.1).

L]
BS+BA t g BS+BA; 49,11

0 10 20 30 40 50 60 70

% paznomenna HedrenpoayrTos
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Pucynox 5.1.1 Pucynox 1. Paznoxenue medrenpoaykroB nocie 90 nueii omnbita, %o.
BS - 6uoctumynsiius; BA — 6uoayrMeHTanusi.

[Ipu wucnonp3oBaHUM OUMOCTUMYJSILMM +  OMoayrMeHTauuu 3(PQGEeKTUBHOCTD
paznoxxenust coctaBwia 49,11 %. D10 cBsA3aHO C BHICOKOTOPHBIMM KJIMMAaTUYECKUMU
YCIOBUSIMHU, T.€. MHOKYJISIHTBI, BHECEHHbIE B HOBYIO CpE€ly, HE CMOIJIU OBICTPO
aZanTHPOBATBCSI M PA3MHOXHUTHCA B CJIOXKHBIX KIMMAaTHYECKUX yclioBusx. Ha
UCXOJHOM JTale »JKCINEePUMEHTa WCCIe0BaHA JWHAMHKA HM3MEHEHHsI O0OIIero
KOJIM4YeCTBa OaKTEepUil B Pa3jIMYHBIX OMBITaX OMOpeMenuanuu NmouBbl B TedeHue 30
nael. Mcxomnoe xommuectBo Oaktepuit coctaBisuio 6,4x106 KOE/r, wepe3 14 u 30
JTHEW OMOCTUMYJIAIIMU 00111ee KOJIUYeCTBO OakTepuil yBennuuiaock 10 19x106 KOE/r
u  54x106, cooTBeTCTBeHHO. Ilpy OHOCTUMYNSAIMU TaKXKe MPOCIEIKUBAIACH
TEHJCHIUS K YBEJIUYEHUIO OOIeld YMCIEHHOCTH OaKTepuil, HO OHa OKa3ajlach
3HAUYUTETFHO MEHbINIE, YeM TpHu OuoctumyJsinuu, coctaBuB 26x 106 KOE/T k 30-my
THIO SKcrosunuu. OpgHako Tpu KOMOMHHMpOBaHHOM oOpabotke (BS+BA) olmiee
KomaecTBo Oaktepuit Ha 30-i eHb cHU3MWIOCH A0 2,9%106 KOE/T ¢ ucxogusix 6,4 X
106 KOE/r (pucynok 5.1.2; 5.1.3).

P - = - v §
Pucynox 5.1.2 TIlpomecc MUKpPOOHMOIOTHYECKOTO HCCICIOBAHUS B JIAOOPATOPHH

KTYM.
MeTtoa 6MOCTUMYJISALIMU WM BHECEHUE MUHEPAJIbHBIX KOMIIOHEHTOB B 3arpsi3HEHHBIH

TPYHT, [JIsi CTHUMYJUPOBAHUS aBTOXTOHHOM MHUKPO(MIOpPHI YCKOpHWIa MpoIecc
pa3IoKeHHUs yIiieBoa0po1oB: cojiep:kanue TPH B mouBe cHuzuioch Ha 62,78 % 3a
90 nHeii, a ob1Iee KOTUYECTBO OaKTepuil yBeIMUUIIOCh B 8,5 paza. buoayrmenraus
(moOaBneHNE TMPEABAPUTEIHPHO OTOOPAHHOTO KOHCOpPIIMyMa OakTepHuil) CHU3WIIA
coaepxkanue HedrenpoaykroB B mouBe Ha 50,63 % 3a 90 nHelt u BbI3Baja
yBeIMYEHHE 001Iero koauuecTBa oakrepuil B 4,1 paza. Pezynbrarsl Meroga BS + BA
oKkazaiuch MeHee H(G(EKTUBHBIMU TIO CpaBHEHUIO ¢ Ouoctumymsiuuen. I[lpu
obpadotke BS + BA npornient aerpananuu HedrenpoaykroB coctaBui 49,11% 3a 90
JTHEW TOJIEBBIX JKCIEPUMEHTOB. Pe3ynbpTaThl mokasanu, 4yTo Owojerpanainus Oblia
HUKE Tpu oOpabotke BS + BA 1o cpaBHEeHHIO C OHOCTUMYJALNMEH WIH
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Oouoynyumennem B orAenpbHocTH. OOmee  KoiauuecTBO — Oakrepwii  mpu
OMOCTUMYIISIIIUM M OMOAyTMEHTAIlMM YBEJIWYWIOCh, a TNPH KOMOMHHUPOBAHHOM
METOJ/IC, HAMpPOTHB, YyMEHBIIMWIOCh. [Ipu WCMONB30BaHWM KOMOMHHPOBAHHBIX
METO/IOB aKKJIMMATU3AIIMs HHOKYJISITa MOTJIa HE TIPOU30UTH.

Takum 00pa3oM, MOCKOJIBKY M3BECTHO, YTO U OMOCTUMYJISIUSA, U OMOAyrMEHTAIIMs
NOBBIMAIOT 3((HEKTUBHOCTH MPOIECCOB OYUCTKHU MOYBBI OT HE(DTENPOAYKTOB, BHIOOD
MOAXOJSIEr0 METOJA 3aBUCUT OT YCIOBUU OKpyXarouen cpeasl. [IpuHumas Bo
BHUMAHHE JOPOTOCTOSIIIINE METOABl OOOTAIlEHUs pa3iaraéMbIX PACTCHUH U MX
WHOKYJISIIIAN, MBI CUATAEM, YTO MCIOJIb30BaHUE OMOCTHMYJISIIUYA B TAKUX CJIOKHBIX
KJIIMMaTUYECKUX YCIIOBUAX SIBIISIETCSA HanboJliee Leaeco00pa3HbIM.

i 600 ., —eo—Biostimulation
% —a— Bioaugmentation
= =
g;n S00 4 ——=— Biostimulation + Bioaugmentation
8 = 400 |
8 =
s
= O 300
s B —A\
S = 200
=
=
g 100 4
kS u= —
0 s . =

0] 10 20 30
Time (day)

Pucynok 5.1.3. MI3MeHeHne o0miero konuuecTBa OakTepuUil B 3arps3HEHHON IOYBE
IpU MPOBEJEHUU OHOpeMeIuauu

[IpoBeneHHbIe MCCIENOBAHUSA TPOJEMOHCTPUPOBAIN BO3MOXKHOCTH HCIIOIb30BAHUS
METOJ/IOB OMOJIOTUYECKONW O0OpabOTKHM MOYBHI B KIMMATHYECKH XOJIOAHBIX YCIOBHSX
BBICOKOTOpPhsi. Bo Bcex BapwaHTax OmopeMenuanuoHHBIX 00paboTOK HAOII0IaI0Ch
CHIDKEHHE COJepKaHusi HePTenpoAyKTOB B mouBe. Hawmmydmmii pesynbrar 1o
CHIDKEHHUIO COZIep)KaHus HEe(TENPOAYKTOB B TIOYBE MOKA3al METOJl OMOCTUMYJISIUH.
Ha 5.1.4 mpuBoasTCs X0 NOJIEBBIX UCCIEIOBaHUM Ha pyaHUKe “KymTop”.
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Pucynok 5.1.4 Xon peanuzanuu moieBbix 3KkcrepuMeHTos, 2019r.

[IpoBeneHHble HCCAEAOBAHUS MPOJAEMOHCTPUPOBAIU BO3MOXKHOCTh HCIIOJIb30BAHMS
METOJIOB OMOJIOTHYECKOW 00pabOTKM MOYBBI B KIMMATUYECKU XOJIOAHBIX YCIOBHSIX
BBICOKOTOphsl. Bo Bcex BapuaHTax OmMOpeMeaHalMOHHBIX 00pabOTOK HaOII01aI0Ch
CHIDKCHHE COJiepKaHusi HePTenpoAyKTOB B TouBe. Hawmmydmmii pesynbrar 1o
CHIDKCHHUIO COJIep)KaHus HE(PTENPOAYKTOB B TIOYBE TMOKA3aJ METOJl OMOCTUMYJISIUH.
OunieHHBI MaTepuall MOXET OBbITh TPUpPaBHEH K KaTerOpUHM WHEPTHBIX
IPOMBILUIEHHBIX OTXOJ0B, OTHocsAmmuxcs K IV kmaccy omacHoctu. C muiomajgku
PEKYJIbTUBALIMMA OH MOXET OBbITh MCIIOJI30BAH NMPHU MOCIOWHOM 3acChIlIKE B Ka4eCTBE
U30JIUPYIOIIETO U PEKYIbTUBAIMOHHOTO CJIOS MOJIUIOHA PYyTHUKA.

5.2 Bo03MOKHOCTH HCHOJb30BAHUSI BBICOKOTOPHBIX pacTeHMi s
¢puTopemenuanuu HedTe3arps3HeHHbIX TpyHTOB. MHMcmouab3oBanue Meroaa
¢puTopeMeaUANM Ha 3aBEPIIAIONIEM JTale OYHUCTKH TPYHTOB 3arpsA3HEHHBIX
HEPTENPOAYKTaMHU B YCJIOBHSX BBICOKOTOpbS Ha BbIcoTe Oosnee 3500 M.H.y.M.
aKTyaJIbHO KakK C DJKOJIOTMYECKOM, TaK M C DSKOHOMHYECKOW TOYEK 3pEHHUS.
YcTaHOBNIEHO B 11€JI0OM (PUTOTOKCHUECKOE AeHCTBUE HE(YTAHOTO 3arps3HEHUs 0YB Ha
pocT u npouspacranue pacteHuid. OnHako, Ha 20-€ CyTKU MPOU3pacTaHusl OTMEUascs
CTUMYJHpYIOIHA >P¢PeKkT HeYTAHOTO 3arpsi3HEHUS Ha POCT KOpPHS U CTedis
pactenuid, HO Ha 40-¢ CyTKM OHO BCE€ K€ OKa3bIBAJI0 YTHETAIOUIEE ICHUCTBUE, B TO
BpeMsl Kak (PoHOBBIE 00paslbl MpOAOIDKaNM pacTH. HecMOTps Ha BbIpaK€HHOE
(UTOTOKCHUYECKOE JEHCTBHE TOKCHKAHTA, BBICOKOTOPHBIC PACTCHHS, TaKHe Kak
oBcsiHua Bayutucckas (Festuca valesiaca Gaudin) u muieBenn MHorosieTHuid (Lolium
perenne)  TPOSABISAIU  CIOCOOHOCTh  MpoM3pacTaTh  Ha  3arpsA3HEHHOM
HEePTENPOAYKTaMU TPYHTE, YTO BAKHO IS YIYUYIICHHUS Ta30BO3AYIIHOTO PEXHMA
HeTE3arpsA3HEHHOTO TPYHTAa M YJIYUYIICHHs €ro CaMOOYHMIIAIONIeH CIOCOOHOCTH.
Takum oOpa3om, w™eron (QuTopeMenuaIu C HCTOJb30BAaHUEM TUIECBENA
MHoroJieTHero (Lolium perenne) w oOBcsHULIBI Bayucckoit (Festuca valesiaca
Gaudin), TUNMWYHBIX TPEICTABUTENCH BBICOKOTOPHS, CIIOCOOHBIX MPOM3pPACTATh HA

35



Beicote 3000-4200 M.H.y.M ¥ NpPOSBHUBIIME YCTOWYMBOCTH MNPOU3PACTATH IIPH
ONPE/ICICHHOM YpPOBHE HE(PTSHOTO 3arpsi3HEHUSI MOTYT OBITh HCIOJB30BaHbI IS
peabunuTanuy HeTe3arps3HEHHBIX TPYHTOB HA 3aBEPIIAIOIIEM ATare UX OYUCTKH U
TpeOyeT MPOAOHKEHHUS UCCIEAOBAHUM M0 U3YUYEHUIO M3MEHEHUS! (PU3UOTOTHYECKUX
CBOMCTB 3TUX BBICOKOTOPHBIX PACTEHHIA.
Taxke Obula mMpoBeAeHA OIEHKA YIy4IIEHUS arpoOXUMUYECKHUX IIOKa3aTesen
c1a003aCcoJEeHHBIX TIOYB M0 PAa3BUTHIO TECT-PACTCHUH METOJOM 3KCIPECCHOTO
duToTecTrpoBaHus. B KadecTBe MOYBOYIYUIIUTENS] HCIOIB30BAId  KOMIIOCT,
MOJIYYEHHBIA U3 TBEPJbIX ObITOBBIX 0TX0J0B (THO), KOTOpHIA ObLT MHULIIMUPOBAH U
peanu3oBaH MPOEKTOM Y4 yaka”, B Xojie paboThl KOTOPOIo ObLI OpraHU30BaH cOOP
u komnoctupoBanue TBO. 3a 6 wMecseB NPOBEIEHHOIO HKCIEPUMEHTa ObLIO
HakoruieHo 2430,8 Kr MUIIEeBBIX OTXOA0B M mojydeHo 200 kr OGmokomIiocTa, ObLIO
MNOACYUTAHO, YTO M3 12 KI MNHUILEBBIX OTXOAOB MOXHO IMOJIYyYHUTh | KI' YHCTOrO
ouokommocra. CreroBaTeIbHO, OPraHU30BaB COOP OPTaHMYECKHUX MUIIEBBIX OTXO/I0B
710 TIOTIAJIaHUS KX B MYCOPHBINA MOJIUTOH MOXHO YMEHBIIIUTH O0BEM BHIOPACHIBAEMBIX
MUILIEBBIX OTXO0A0B B mnonmuroH TbO ropoma bumkek w monydars IEHHBIN
OMOKOMIIOCT.

3AKJIIOYEHUE
1. YcranoBinena HeoOxoauMocTh cMeHbl mnapaaurmbl [IJIK u  gomonnenue
CHUCTEMBI JKOJOTUYECKOTO MOHHTOPUHTA BOJHBIX M TMOYBEHHBIX YKOCHCTEM OoJiee
WHOOPMATUBHBIMU,  HHTETPUPOBAHHBIMHU,  KOMIUIEKCHBIMA  METOAAMH |
uHaMKaTopaMu. Mcnonb3oBaHHbIE, B JJAHHOM HCCIIEIOBAHUM TAaKUE WHJIIEKCHI Kak:
koaghpuyuenm odocawenus (EF), unoexc ceoaxxymynayuu (Igeo), xosghpuyuenm
saepsasnenus (CF), cmenenv 3acpsaznenuss (Cd), uwnoexc nomeHyuanibHo2o
axonoeuueckoeo pucka (PER) u unoexc sxonocuvecxkoco pucka (RI), mo3BossioT
OMPENEINTh YPOBEHb 3arpsi3HEHUS TOYB TSKEJIBIMA METaUIAMH, U OMNPENEISIOT
CTPATETUI0 YCTOMYMBOTO PA3BUTHUS U OXPaHbl OKPYKAIOIIEH CPEIbl.
2. OnpeneneHo, YTro HaumOoJiee TOJIEPAHTHBIMU K  3arps3HEHUIO  TIOYBBI
He(pTenpoyKTaMu OKa3alduCh TaKUe KyJIbTYyphbl KaK KyKypy3a caxapHas (Zéa mdys),
OBeC OOBIKHOBEHHBIN (Avéna sativa L.), ropox moceBHOU (Lathyrus oleraceus) w
acnapueT BUKOJMUCTHBIA (Onobrychis viciifolia). Ux Bcxoxecth coctaBuiia 88,3%,
85%,67,86%, 55% COOTBETCTBEHHO. JTO CBHUJETEIBCTBYET O TOM, YTO YKa3aHHBIC
BUJIbI MOTYT OBITh HCIIOJB30BaHbI B (PUTOMHIMKAIMK HEPTE3arps3HEHHBIX MOYB U
(bUTOPEKYJIbTUBAIIMKM CYNECUYAHON TOYBBI MPHU YCIOBUU YMEPEHHOIO 3arps3HEHUs
He(TENPOIyKTaMH.
3. BrisiBiieHO, 4TO (DUTOMHIUKAIIMOHHBIE TTOKA3aTeNN 00JICTINXU KPYIIIMHOBUTHON
(Hippophae rhamnoides L.), ocHOBaHHBIE Ha MOP(OIOTUYECKUX H3MEHEHUAX, a
TaKk)K€ Ha POCTE€ M Pa3BUTHUU PACTCHUS, MOTYT OBITh HCIOJb30BAaHbI B KAueCTBE

OIICPATUBHLIX MHAUKATOPOB CTCIICHU HAI'PY3KHU HpI/I6pe)KHBIX 3KOCHUCTECM.
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4. VYcraHoBieHa HEOOXOIMMOCTh HW3MEHEHUS B HAIMOHAJIBHYIO [POrpaMMy
JKOJIOTMYEeCKOro MoHuTopuHra o3epa MHWccebik-Kynp, Bkiowyas B €€ COCTaB
omnpeaeneHne nokasareins “xaopogunn-a” v nanexkca TLI.

5. Co3llaHbl  MHTErPUPOBAHHBIE  HKOJIOr0-3KOHOMUYECKHUE TMOKa3zaTeaud  Jyis
OLICHOYHO-KapTOrpaQUUecKux MojeNied TEepPUTOPUMN, TOJBEPTaloIMXCs BbICOKOM
AHTPOIIOTEHHOM  Harpy3kKe. YCTAaHOBJIEHa 3HA4YMMOCTb IIPOBEACHUS  OLICHKU
YSI3BUMOCTH  MPUOPEXKHBIX SKOCUCTEM C YUYETOM CHeHU(PUUYECKUX MPHUPOJIHO-
KJIIMMaTUYECKUX U COLUMAIbHO-3KOHOMUYECKHUX YCIOBUWA LIEJIEBOM TEPPUTOPHH.
Hcnonp30BaHHBI B HCCIENOBAHUU uxmezpanvhuii unoexc yazeumocmu (ICVI)
MO3BOJISIET y4€CThb IMPOCTPAHCTBEHHYID B3aMMOCBSI3b MEXKIY IapamMeTpaMmu
COLIMAIbHO-DKOHOMUYECKOTO ~ Pa3BUTHUS ~ TEPPUTOPUM U DKOJOTUYECKUM
MOTEHIIHAJIOM.

6. Pa3paborana u BHeipeHa COBpEMEHHasi MOJIeIb YKOJIOTHYECKOr0 MOHUTOPUHTA
skocucteMbl o3epa Mccebik-Kynp mo3Bossironiasi OLICHMBATh CTENEHb 3arpsi3HEHMS,
CBOEBPEMEHHO BBISIBIISITh YIPO3bl U pa3paldaThiBaTh CTPATETMU MO MPEAOTBPALIEHUIO
U MHUHUMU3ALHMM HEraTUBHOTO BO3JCHCTBUSA HA 3KOCHCTEMY O03€pa, KOTOpas
PUMEHSETCS PErMOHAJIbHBIM OPraHoOM YIpaBjeHUsl B cepe OXpaHbl OKPYKaroIIeH
Cpenpbl;

7. [IpemasioxkeHa  TEXHOJIOTHSI  peMeaualuu IPYHTOB, 3arpsi3HEHHBIX
He(TENPONYKTaMH, JUIsl YCIOBHI BBICOKOTOPbS U XOJOJHBIX KIMMATHYECKUX 30H
pyanuka Kymtop. VYcTaHOBIEHO, 4YTO METOJ OWOCTUMYJIUPOBAHUS SBISIETCS
3 PEKTUBHBIM U 11ETI€CO00Pa3HBIM.

8. VYcTaHOBEHO, YTO MeTOA (UTOpEeMEauanuu C HCIOJIb30BAHMEM ILIEBENA
MHoroJieTHero (Lolium perenne) w OBCsHULIBI Bayuccko (Festuca valesiaca
Gaudin), TUNUYHBIX MPEACTABUTENEH BBICOKOTOPhS, CIHOCOOHBIX MPOMU3PACTATH HA
BbicoTe 3000-4200 M.H.y.M ¥ MOPOSIBIAIOLUIUX YCTOWYHUBOCTH K OMNPEACICHHOMY
YPOBHIO He(TSIHOTO  3arpsi3HCHMS, sbpdexTrBeH  ana  peabuiuTanu
HedTe3arps3HEHHBIX TPYHTOB HA 3aBEPIIAIOIIEM 3TAME UX OUYHCTKH.

MNPAKTUYECKHUE PEKOMEHJIALINN

1. PexoMeHnmoBaHO wuCHONB30BaTh kKo2pPuyuenm obocawenuss (EF), unoexc
eeoaxkkymynayuu (Igeo), xosgpdpuyuenm 3acpsznenus (CF), cmenenv 3acpsznenus
(Cd), wumnoexc nomenyuanvnozo sxonoeuveckoeo pucka (PER) wu unoexc
akonozuyeckozo pucka (RI) nns onpenenenust ypoBHs 3arpsi3HEHUSI TTOYB TXKEIBIMU
MeTaJlJIaMHU.

2. PexomenmoBaHo WCHONB30BaTh MOPQOIOTHUECKUE W3MEHEHHS OOJEIUXH
KpyWHHOBUIHON  (Hippophae rhamnoides L.) B KayecTBe OIEpaTUBHBIX
WHMKATOPOB CTEIICHU HArPY3KH MPUOPEKHBIX IKOCUCTEM.
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3. PexoMeHI0BaHO BHECTH M3MEHEHUS B HAIMOHAIBHYIO CHCTEMY JKOJIOIMYECKOIO
MoHUTOpUHIra o3epa Hccwlk-Kynp, BKIIOUEHHMEM B €ro MNporpaMmy napamerpa
"xnopodumn-a" u TLI unnekca (aktel BHeapenus ot 13.08.2024; 20.08.2024r.).

4. PekoMeHJ0BaHO MCIOJIb30BaTh MHTErpalibHbI MHACKC ysa3BuMocTH (ICVI), nus
KOMIUIEKCHOM OLIEHKH BJUSHHS KakK COLMAJIbHO-DKOHOMHUYECKOTO PpPa3BUTHS
TEPPUTOPUH, TAK M HKOJOTMYECKOTO IMMOTEHIHMANIA 3KOCHUCTEMBI, YTO SBISIETCA
KJIFOYEBBIM JUIS1 JOCTHUKEHUS JOITOCPOYHOI0 YCTOMYMBOIO Pa3BUTHSL.

5. Pa3pabortanbl  pexkoMeHAAMM U  PYKOBOJACTBO IO  PEKyJIbTUBALUU
He(Te3arps3HEeHHOro TpyHTa mnojuroHa omacHeix orxoAoB 3A0 "Kymrop" Tomng
Kommnanu. PexkoMeHAyeTCs HCIOIb30BaTh OYMIIEHHBIA TPYHT MOPU MOCIOHHOU
3aChIlIKE B KA4YE€CTBE M30JIUPYIOLIETO M PEKYJIbTUBALMOHHOIO CJIOS TMOJUIOHA
pyAHUKA (aKT BBITTOJTHEHHBIX padoT ot 24.12.2019, C-6123 ot 13.11.2018).

6. PexoMeHIOBaHO HCMOIL30BaTh METOJ OMOCTUMYJIHMPOBAHUSA, MPU pPEeMEIUAIUN
HedTe3arps3HEeHHBIX MMOYB Kak Haubosiee 3(h(PEKTUBHOTO M IEIECO00pa3HOrO B
YCJIOBHSIX BBICOKOTOPBSI M XOJIOJIHBIX KIIMMAaTHYECKHUX 30H pyaHuKa Kymrop.
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Torybaesa Hyp3zar JpMekoBHaHbIH “KbIpreI3cTaHAbIH TYHAYTYHYH TYPYKTYY
OHYI'YYCYHYH CYY kKaHa Tonypak ¢akropsaopy” temacoiaaarsi 02.03.08 —
IKOJIOTUSA AAUCTUTH 00OHYA OMOJIOTUsl HIIMMACPHUHUH JOKTOPY MINMHUIA

AAPAKAChIH AJIYy YYYH CYHYIITAJTAH JUCCEPTALUSICHIHBIH
PE3IOMECH

AYKBIY CO3AOP: IKOCHCTEMAHBIH JKOJIOTUSIIBIK a0albIHBIH KPHUTEPHUIlIEpH,
TYPYKTYY ©HYIYY, OJKOJOTHSUIBIK WHIEKCTEP, OHAYPYLI KAJIJIBIKTAPBIH Kanpa
UIITETYY, OMOpeMeInalusl.

N3unnee o0bekTWIIepU: MyHal 3aT, OOp METAIAAP MEHEH KUPAEreH
Tomypakrap, blcsik-KenyH s3xocucremacsl.

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

M3nianeenyn makcarbl: KbIpreI3cTaHIbIH TYHAYTYHAOTY OHOp Kal KaHa
ypOaHu3alMsIaHral  alMakTapjia TOMypak »aHa Cyy JKOCHUCTeMajapblHbIH
AKOJIOTHSIIBIK a0alibIH 6aallo0 KPUTEPUNIIEPUH JKaHA KOMIUIEKCTYY METOAOJIOTUSACHIH,
OLIOHZOW 3JIe KaJABIKTApJbl PEKYJbTHBALUAIOOHYH »aHa Kalpa HIITETYYHYH
DKOJIOTUSUIBIK JKAKTaH TYPYKTYY TEXHOJOTHSJIAPBIH UINTEN YbITYY.

M3unnee bIKMajgapbl: Ccyy JKaHa TOIypaK peCypcTapblHbIH —abajblH
0aaJOOHYH KOMILIEKCTYY bIKMajapbl, OyJraHral KbIpThILITApbl OMOpEeMeaHaLUsIIOn
BIKMAJIApbI, TAa3ajaHraH KbIPTBIIITAPAbI KaWpa MINTETYY BIKMaJIAapbl >KaHa
YKapaThUIbILI PECYPCTAPBIH CapaMKajAyy Mai1ajaHyy bIKMaJaphl.
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Nnumuii xanplibirel: blceik-Ken o6mycynyn ypOanu3anusuiaHrad jkaHa
TEXHOTEHJMK 30HajJap/iblH TOIMYpPaK 3KOCUCTEMAalapbIHbIH SKOJOTUSJIBIK abajibiHa
OaitbiTyy ko3ppuuuentunun (EF), reoakkymynsuusiiblk uHiaekcunud (Igeo),
oynranyy dakropynyn (CF), Oynranmyy napaxacbinbiH (Cd), MOTEHIMAIABIK
9KONOTUsUIBIK ToOOKenuK uHAeKkcuHUH (PER) jkaHa 3KOMOTHSIBIK TOOOKEIIUMKTHH
(RI) uHIEKCTEpHUH KOJJOHYY MEHEH 0aa Oepyy *Kypry3yJ/ireH; banblkubl maapeiHbIH
MyHail 3aT MEHEH OyJraHraH TOMYypaKTapblH abaiblH 0aaoo YIYH (PUTOTECTUPIIOO
pIKMajapbl  MINTEIUI  YbIlbll  cyHywrtainrad;  bleeik-Kenayn — &33KTHK
HKOCHCTEMACHIHBIH  PEKpealusUIblK ~ KYKTOMYH  0aajoof0  YbIYbIPKAHAKTHIH
(Hippophae rhamnoides L.) puTonHANKAIUSIBIK TapaMeTpepu U3WIIeHTeH; bIChIk-
Kenayn skocuctemachiHbiH Oyiranyy Japa)kacblH 0aajooro MYMKYHAYK Oepyydy
HKOJIOTUSUIBIK MOHUTOPUHTMHUH 3aMaHOan MO UIITENUI YbIKKaH; MyHail MEHEeH
OyJiraHral KbIPTBHIIITAPABl PEKYIbTUBALUIOOHYH SKOJOTHUSIBIK JKAKTaH TYPYKTYY
TEXHOJIOTUSJIAPhl ~ MINTEIWN  YblKKaH; KyMTep KeHMHHMH OWMHUK  TOONIyy
allMakTapblHBIH  [IAPTTapblHAa MyHaldl  MEHEH OyJraHral  KbIPTBIIITAPbI
PEKYJIbTUBALMSIOOHYH >KaHA TEXHOJIOTMSIHBIH aKbIPKbl 3TaObIHAA OWWHK TOOIYYy
OCYMIYKTOPJYH KEPrUIUKTYY TYPJIOPYH KOJIJIOHYYHYH KOJAOPY MIITEIUIT YbIKKAH
YKaHa HETU3JENTEH.
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PE3IOME
nokTopckoii nuccepranuu TorydaeBoii Hyp3atr JpmMexoBHBI Ha TeMy: “Boanbie
U NIOYBEHHBIEC (PAKTOPHI YCTOHYHUBOIO pa3BuTHs cesepa Kpipreiscrana”,
NPeICTABJICHHON HA COMCKAHNE YYCHOM CTENeHH JOKTOPa OHOJIOrHYeCKMX HAYK
no cnenraabHocTH 03.02.08 — 3K0/10THMSA

KiroueBbie cJjioBa: KpUTEpUH DKOJOTHYECKOTO COCTOSIHUSA OJKOCHCTEM,
YCTOMYMBOE pAa3BUTHE, SKOJOIMYECKUE WHJIEKCHI, PEUUKIMHT MPOMBIIUICHHBIX
0TXO0/IOB, OMOopeMeIualus.

O0beKkTbl HMCCIeNOBAHUA: TIOYBBI  3arpsi3HEHHBIE  HEPTENpPOAYKTaMH,
TSKEJBIMU METaJIaMu, 3Kocuctema o3zepa Mcecebik-Kyib.

IIpeamer wucciaeaoBaHUWsl: BOJHBIE W IOYBEHHBIE PECYPCHI, HMCCIEIYyEMBIX
OPUPOAHBIX U TEXHOTCHHBIX 00BEKTOB, OCHOBAHHBIX HA SKOJOTMYECKUX MHACKCAX U
UHINKATOPAX.

Heab wucciaenoBanus: Pa3paboTka KpuTepueB ¢ HUHTETPUPOBAHHOMN
METOHOJIOTUU Il OLUEHKH 3KOJIOTMYECKOTO COCTOSIHHS TOYBEHHBIX M BOJHBIX
HKOCHCTEM B MPOMBIIIJICHHBIX U ypOaHU3UPOBAHHBIX pailoHax ceBepa KuIpreizcrana,
a TaKXKe SKOJOTMYECKH YCTOMYMBBIX TEXHOJOTHMH pemenuanuu U mnepepaboTKu
OTXOJOB.

MeTtoabl Mccae0BAHUSI: UHTEIPATIbHBIE METObI OLEHKH COCTOSHUSI BOIAHBIX

N TIOUBCHHBIX PECYpPCOB, MCTOAUKHU 6I/IOpeM€I[I/IaI_II/II/I 3arpsA3HCHHBIX I10YB, MCTObI
43



PELUUPKYJSAIMU OYUIIEHHBIX TPYHTOB W METOJbl PALMOHAIBHOTO HCIIOIb30BaHUS
MPUPOJIHBIX PECYPCOB.

Hayynasi HOBHU3HAa: TIpPOBEJCHA OLIEHKA OKOJOTMYECKOTO0  COCTOSHUS
ypOaHU3UPOBAHHBIX W  TEXHOTCHHBIX 30H, C HCIOJIB30BAHHUEM  HHJEKCOB
koagppuyuenm obocawenusn (EF), unoexc ceoaxxymynayuu (Igeo), xosghduyuenm
saepasuenus (CF), cmenenv 3acpsaznenus (Cd), wunOexc nomenyuaibHo2o
axonoeuueckoeo pucka (PER) um uwnoexc skonoeuweckoeo pucka (RI) B mouax
[Ipuncchikyiibsi; pa3paO0OTaHbl U PEKOMEHJIOBAHBI METO/bl (PUTOTECTUPOBAHUS JIsSI
OIICHKU COCTOSIHUS TIOYB, 3arpsS3HEHHBIX HE(TEMPOMYKTaMH, CYIECUYaHbIX MOYB B T.
banbikun; M3ydeHbl (UTOMHIMKAIMOHHBIE MAapaMeTpbl OOJENMUXU KPYIIMHOBUIHOMN
(Hippophae rhamnoides 1.), B KOHTEKCTE OIIEHKH PEKpEallMOHHON Harpy3Kud Ha
npuOpexxkHbie dKocucTeMbl 03epa Mccwhik-Kynb; pazpaboTraHa coBpeMeHHas MOJCIHb
HKOJIOTMUECKOTO MOHUTOpPUHIra »Kocuctembl o3epa HMccbik-Kynb no3Bosstonias
OIICHUBATh CTENEHb 3arps3HEHHUs 03€pa; pa3padOTaHbl PKOJOTMYECKH YCTONYUBBHIE
TEXHOJIOTUU peMeIHallui He(Te3arps3HEHHbIX IOYB; B YCJIOBHUSX BBICOKOTOPHBIX
TeppuTopuil pyaHuka Kymrtop, pa3paboTtaHbl U OOOCHOBaHbI MOAXOABI K
MPUMEHEHUIO MECTHBIX BHJIOB BBICOKOTOPHBIX PACTEHUM Ha 3aBEpIIAIONICH CTaauu
peMenuaIiy U peKyIbTUBAIlUU He(pTe3arpsi3HEHHBIX MOYB.

Obs1acTh MPUMEHEHUS: DKOJIOTHS U 3al[UTa OKPYKAIOIIEH Cpebl
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.
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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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