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OBIIAA XAPAKTEPUCTUKA PABOTHBI

AKTYaJbHOCTDH TeMbl HccieoBaHusl. COXpaHEHUE €CTECTBEHHbBIX DKOCUCTEM
U TOJJEpPkKAHWE KAuyeCTBA OKPYKAKOUIEH Cpelbl COCTAaBJISIOT BaXXHYK YacTh
HAIMOHAJIBHOW O€30MaCHOCTH M 3aKPEIICHbl B PANE KIIOYEBBIX CTPATErHUYECKUX
JOKYMEHTOB cTpaHbl. ['ocygapcTBeHHasi MOJUTUKA B 00JIACTH OXPaHbl OKPYKAIOIIEH
Cpeabl M PalMOHAJIBHOIO MCIOJIB30BAHUS NPUPOAHBIX PECYPCOB OCHOBBIBAETCSA Ha
IIPUHLXANAX YCTOMYMBOIO Pa3BUTHSI, BKIIIOYAs] PABHOE BHUMAHUE K SKOHOMUYECKUM,
COLMAJIbHBIM U DKOJIOTHYECKUM ACTIEKTAM.

biarogapst CBOMM  yHUKaJIbHBIM HPUPOJHBIM cuctemMaMm  KbIprei3ckas
Pecniy6nuka Bxonut B yucio 200 mpUOPUTETHBIX KOJOTMYECKUX PETMOHOB MUDA,
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
MOJIBEPraloTCs WHTEHCHUBHBIM  MpPeoOpa3oBaHUSAM, BBICOKOTOPHbIE MACTOMINA
JErpaupyIOT, IIOYBBI 3POJIUPYIOTCS, YXYALIAETCS KAaU€CTBO BOJHBIX PECYPCOB.

HecmoTps Ha Hanmuuume MHOXECTBa HAYUYHBIX HCCIEIOBAaHUM, MOCBAIICHHBIX
3arpA3HCHHUIO0  PA3JIMYHBIX I[PUPOAHBIX KOMIIOHEHTOB M HUX  BO3MOXHBIM
MOCJIEICTBUSIM, UMEETCS HEOOXOAUMOCTh B pa3pabOTKE MHTETPUPOBAHHON OLEHKH
DKOJIOTHYECKUX KPUTEPHUEB COCTOSHUSI BOAHBIX M NOYBEHHBIX dKocucteM [Tapacosa
H. II., Kpyuuna E. b., 2004]. Ba)xHO IONOJHUTH CYLIECTBYIOLUIME METOJBI OLEHKH,
OCHOBaHHbBIC HA MapaaurMe fnpeaesbHo nonyctuMbix konuentpanui (I11K), a taxke
HaWTU UHPOPMATUBHBIE UHJIUKATOPHI, OTPAKAIOUIUE IKOJIOTUYECKOE COCTOSTHUE ITUX
IKOCHCTEM M pPa3paldoTaTh KOHILENTyaJlbHbIE METOJbl YCTONYMBOIO YIpPABJICHUS
npupoaubiMu  pecypcamu. llo omnpenenenuro M. Poxkosa: «YemoBeuecTBo
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
nporeccom» [M. Poxkos, 2015]. BaxHo nmoguépkuBath HEOOXOIUMOCTD IIEJIOCTHOTO
BOCIIPHATHS DKOCUCTEM KakK (YHKIIMOHAIHLHO B3aWMMOCBSI3aHHBIX CTPYKTYp, T/
IOYBEHHBIE W BOJIHbIE KOMIIOHEHTHI O0pa3yloT €IAUHYI0 OHOre€03KOJIOrHYECKYIO
cucreMmy. Mx pasnenbHas OLICHKAa W YIIPABICHUE BEAYT K HCKAXCHUIO KapTUHBI
DKOJIOTHYECKOTO COCTOSIHUSI, TOTJA KAK YCTOMYMBOE Pa3BUTHE BO3MOXHO JIMIIb IIPU
KOMIUIEKCHOM M B3aHMOCOIJIACOBAHHOM aHAJIN3€E ITUX DJIEMEHTOB.

CrnemoBarenbHO, peanu3alus yCTOMYMBOIO Pa3BUTHS DKOCHCTEM HEBO3MOXKHO
0e3 pa3pabOTKU IIEJTOCTHOM MOJENW HWHTEerpupoBaHHON cucteMbl MMP:



HEIPEPBIBHOTO HKOJOTMYECKOr0O MOHHTOpPHUHIa, aJanTUBHOIO MeEHeIKMEHTa U
BBICOKOTEXHOJIOTHYHBIX PelleHnid mo peuupKyIsuuyd OTXO0J0B, OOeCHeunBarOLIUX
3aMKHYTbIe OMOr€OXMMHYECKUE IUKJIIbI, B paMKaxX YCTOMYMBOrO pa3BUTHUA. TOJBKO
4yepe3 CO3JaHUE TaKOM CUCTEMHOM TEXHOJOTMYECKOM paMKd  BO3MOXKHA
cTabmin3anusi aHTPONOTEHHBIX HKOCHUCTEM 0€3 MOApbIBA HMX PETyJISTOPHBIX H
BOCCTAHOBUTENBHBIX (DYHKIMI, YTO HECOMHEHHO SIBJISICTCS aKTyaJlbHOW 3ajadeit
TpeOyrolel MPUOPUTETHOTO PACCMOTPEHHUS B paMKax COBPEMEHHOM JKOJIOTMYECKON
MOBECTKH. YUUTHIBAs BHIIICH3IOKEHHOE, BOZHUKAET OOBEKTUBHAS HEOOXOIUMOCTH B
pa3paboTKe HaydHO OOOCHOBAaHHOW, WHTETPAIBHOM MOJEIH, OOBEIUHSIONICH
MOHUTOPHUHT, YNPABICHUE M TEXHOJIOTMYECKHE PEIIEHUS B LEIAX YCTOWYMBOIO
(GyHKIHOHUPOBAHUS IKOCUCTEM.

Cesa3b  TemMbl  JUccepTaliiM € NPHOPUTETHBIMHM  HAYYHBIMH
HANMPABJIEHUSAMH, KPYNHBIMM Hay4YHbIMH T@porpaMmMaMu  (IPOEKTaMH),
OCHOBHBIMH HAYYHO-HMCCJIEA0BATEIbCKUMHU pabdoramu, NMPOBOAMMBIMH
o0pa3oBaTeJIbHBIMH M HAYYHbIMH  y4pexaeHusmMu. Tema auccepranuu
COOTBETCTBYET  IEPEYHIO  KPUTUYECKUX  TEXHOJOTMH 1O  MOPUOPUTETHBIM
HampaBieHusIM pa3BuTus Hayku B Keipreisckoir Pecnyonuke (IloctanoBinenue
[TpaButensctBa Koipreickoit PecnyOmuku Ne 511 ot 13.08.2003 r.). PabGora
BBIIIOJIHEHA B paMKax BBINOJHEHUS 3a/a4 HAUMOHAJbHOW CTPATETHMH 10
yCTOMYMBOMY pa3BuTHIO, s ocymectBienus [losectku mus OOH B oGmactu
ycToitunBoro pasutuss Ha mnepuon a0 2030 roma; HamumonanbHOM cTpaTeruu
pazButusa Keipreizckoir PecnyOnuku nHa 2018-2040 romaer (Yka3 Ilpesuaenta
Ksipreizckoit Peciyomukun Ne 221 ot 31.10.2018 r.); HaunoHaneHO# mporpammel
pazButust Keipreizckoit Peciyonuku 1o 2026 roga (Ilocranosnenue [lpaButenncTBa
Koipresckoit Pecriyomuku Ne 435 ot 12.10.2021r.), Hupekiuu buocdepHoit
tepputopun «blceik-Kenb», a Takke B paMKax BBINOJHEHHS MUHHU MPOeKkToB 3A0
«Kymtop» I'onag Komnanmu.

Heab wuccaenoBanms. Pa3zpaboTka KpUTEpUEB ©  HUHTETPUPOBAHHOMN
METOJI0JIOTUM MOHUTOPUHTA U OLEHKH COCTOSIHUSI TOYBEHHBIX M BOAHBIX YKOCHUCTEM
B MPOMBIIUICHHBIX U YpOaHU3UPOBAHHBIX pailoHax ceBepa KbIprei3cTaHa, a Takxke
TEXHOJIOTUYECKUX PEIIECHHUI MO PEUUPKYJIIALNN OTXOOB.

3aayu ucciie10BaAHNUA:

1. PaspaGorarb Hay4YHO-NIPAKTUYECKUE OCHOBBI MIPUMEHEHUS
MHOTOKPUTEPUAIBHBIX AKOJOTMUYECKUX MHAECKCOB Uil KOMIUIEKCHOM OLEHKH
MOYBEHHBIX SKOCUCTEM, MOJIBEPKEHHBIX 3arpsi3HEHUIO U AKKyMYJSIHUU TSKEIbIMU
MeTaJIJIaMHU.

2. Omnpenenute ©  OOOCHOBATh  HMHAMKATOPHBIE BHUJbBI W IapameTpbl
YyBCTBUTENBHBIE K PEKPEALIMOHHON HArpys3Ke, I UCIOJIb30BAHUS B SKOJIOTUUYECKOM
MOHUTOPHUHTE NPUOPEIKHBIX IKOCUCTEM.



3. Ounenutp 3Konormyeckoe cocrosue o3epa Hceewik-Kynp, Ha ocHOBE
KOMILIEKCA YKOJIOTUYECKNUX UHIEKCOB U JUArHOCTUYECKUX KPUTEPUEB.

4. Pa3paboTaTb KOMIUIEKC MHTETPAJbHBIX JKOJOTMYECKUX IMOKA3aTeNIe OLIEHKU
aHTPONOTEHHOM  TpaHcopMalMd TPUPOAHBIX IKOCHUCTEM U  CTEHNEHU HX
HKOJIOTUYECKOMN Harpy3KHu.

5. Pa3paboraTh  COBpPEMEHHbIE  MOJEIM  3KOJOTMYECKOTO  MOHUTOPHUHTA
OPUPOAHBIX 3KOCUCTEM, HANPABICHHbIE Ha MPOrHO3UPOBAHHE U YIPABICHHE
pUCKaMU 3arpsA3HEHUs] BOAHBIX U IOYBEHHBIX PECYPCOB.

6. Pa3paborarth 53KOJIOTMYECKM YCTOMYMBBIE TEXHOJIOTMM pPEMEANAIMU II0YB,
3arpsi3HEHHBIX HEPTENPOAYKTaMH, B 30HE BIUSHUS IPOMBIIUICHHBIX OOBEKTOB.

Hay4nasi HOBH3HA NOJIy4eHHBIX Pe3yJbTATOB. BriepBble NMpoBeIeHA OLIEHKA
HKOJIOTHYECKOTO COCTOSIHUSA YpPOaHU3UPOBAHHBIX M TEXHOTEHHBIX 30H (Ha MpUMEpe
nous IIpuncceikynbs, Ak-Tr3CKOro pyJIHHKa), C MCIOJb30BAaHUEM HWHIEKCOB
Kod(hduIreHTa HACBHIIMICHHS, TEOAKKyMyJSuu, KodhduiumeHnta 3arps3HEHHS,
CTEIICHM 3arps3HCHMS, 3arps3HSIONIEH HAarpy3KH, MOTEHIMAIBHOTO 3KOJIOTUYECKOTO
pHCKa M KOMIUIEKCHOTO PHUCKa ¢ ucnoiib3oBanuem noaxonaa TPMAJ[ u cocraiieHsl
KapThl IPOCTPAHCTBEHHOTO PACHpPENEIEHUS TSHKENBIX METAUIOB B ITOYBAX
IIpuncchIKyibs.

N3yuensl (GUTOMHAMKALMOHHBIE TapaMeTpbl OOJENUXU KPYIIMHOBHIHON
(Hippophae rhamnoides L.), Bkntovatonue MOpGOJIOrHUecKrue MPU3HAKH, MOJIOBYIO
CTPYKTYpy MOMNYyJSUUil B KayecTBE MH(MPOPMATHUBHOIO HWHAMKATOpPA HW3MEHEHUMU
npuOpexHbIX 3KocucteM o3epa Mccwik-Kynb mojx Bo3aeicTBUEM peKpealnOHHOM
Harpys3KH.

[IpoBenena omenka Tpoduueckoro coctosHusi Bojbl o3epa HMcchik-Kyib,
ompeneneHa CTeneHb TpaHchopmanuu ee NpUOpPeKHBIX OypepHbIX 30H H
00YyCIJIOBJIEHHBIE C HUMH 3KOJIOTHYECKHE PUCKH.

BnepBbie ompenesieHa CTENEHb 3KOJIOTMYECKOW HANPSKEHHOCTH U OLIEHEHA
ySI3BUMOCTh TNIPUOpEXKHBIX 3KocucteM o3epa HMccebik-Kynb, ¢ ucnonb3oBaHHEM
MHTErPUPOBAHHOIO MHIEKCA YSI3BUMOCTH MPUOPEKHBIX 30H U CO3JaHbI UX OLIEHOYHO-
IPOrHO3HBIE KapTOrpapuuecKue MOIEIu.

Pa3paGorana coBpeMmeHHass LHU(PPOBas MOJEIb CHCTEMbI 3KOJOTHYECKOTO
MOHUTOPHUHIa 3KocucTeMBbI o3epa Mcchik-Kynp mo3Bossiromas OLEHUBATH CTEIIEHBb
3arpsi3HEHUs,, CBOCBPEMEHHO BBISBIISITH YIrpo3bl M pa3pabaThiBaTh CTPATETUU I10
NPEAOTBPAIICHUI0O U MUHMMM3AaLUM HETaTUBHOTO BO3JCHCTBUS HAa OKPYKAIOIIYIO
cpeny.

BrniepBele B yCHnOBHSX BBICOKOTOPHBIX TeppuTopuid pyaHuka Kymrop,
pa3paboTaHbl JKOJIOTUYECKHU YCTONYHUBBIE TEXHOJIOTUU pemeauanuu
He(Te3arps3HEeHHBIX MOYB, MMO3BOJSIONINE HE TOJNBKO 3PPEKTUBHO OYHUIIATH MOYBHI,



HO M COKpamatb oOBbEM OTXOJI0B, COpachIBaéMbIX Ha MOJUTOHBI, perias BOMPOCHI
YCTOMYMBOI'O UCIIOJIb30BAHUS U COXPAHEHUS TIOYBEHHBIX PECYPCOB.

JIocTOBEpHOCTh K HOBU3HA HAYYHBIX PE3YJIbTATOB  IOJATBEPKIACTCS
TEOPETUYECKUMU U SKCIIEPUMEHTAIbHBIMU HCCIIEIOBAHUSIMH.

IIpakTuyeckass 3HAYUMOCTH MOJYYEHHBIX pe3yabTaToB. Pazpaborana
CUCTEMa WHTErPUPOBAHHBIX I[IOKAa3aTeliel KayecTBa BOAHBIX U  IOYBEHHBIX
HKOCHUCTEM, TMO3BOJISIONIAS] TOCYJAAPCTBEHHBIM W MYHULUIAIBHBIM CITyKalluM,
NPUHAMAIOIIUM PEIICHHS, aHAIW3HPOBATh PE3YNbTAThl JCATEIBHOCTH B 001acTH
OXpaHbl OKpY)KarolEed cpenbl. ITU Pe3ynbTaTbl JOCTHIAIOTCS IYTEM OIpPEACIICHUS
KJIFOUEBBIX MHANKATOPOB YCTOMUUBOTO Pa3BUTHSI.

[Ipennoxensl pauMOHAIN3ATOPCKUE MPEIJIOKEHUS 110 ONTUMHU3ALNN CUCTEMBI
HKOJIOTUUECKOTO MOHUTOpHHra o3epa HMccbik-Kynb, myTeM AOMOJHEHHS €ro
napamMeTpoM  «xjopodwuiuia-a» U uHAeKca Tpoduueckoro ypoBHs (TLI)
(cBUIETENbCTBO HA panuoHanu3zaTopckoe mnpemnoxenue Ne 991). C  yuerom
TpeOyeMbIX HM3MEHEHHH B TIOCYJAapCTBEHHYID HKOJOTMYECKYI0 Iporpammy
MOHUTOpPUHTa  Obula  pa3paboTaHa U BHEApPEHA  Hay4Has  pa3paboTka
«MHpopMallMOHHAs cUCTEMa 3KOJOTMYECKOro MOHUTOpHHra o3epa Mccwik-Kynby
(aBTOpCKOE CBUIETENHCTBO Ha mporpammy st OBM Ne 969); akTel BHEApeHUS OT
13.08.2024 r.; 20.08.2024 1.) U cnoco® ompeaeseHus UIUPUHBI MPUOPEKHOM
Oydepnoit 30mHbl 03epa Hcchik-Kynb (CBHAETENHCTBO Ha palmOHAIM3ATOPCKOE
npeanoxenne Ne 990).

[IpensiokeHbl METOBI PEKYJIBTUBALMN HE(PTE3arpA3HEHHOTO IPYHTA MMOJIUTOHA
onacHbIX 0TX010B 3A0 «Kymrop» ['ong Kommann. PekomeH0BaHO MCIIONB30BATH
OYMUICHHBIM TIPYHT IIPU IIOCJIOMHOW 3aCBIIIKE B KAa4eCTBE H3OJMUPYIOLIETO W
PEKYJIbTUBALIMOHHOTO CJIOS TMOJUIOHAa pPYJAHUKA (aKT BBINOJHEHHBIX pPabOT oOT
24.12.2019 r., C-6123 or 13.11.2018 r.). Ilony4yeHHbIE AaHHBIC AHATUTUYECKUX U
HKCIIEPUMEHTAIBHBIX UCCIEAOBaHUM, a TakKe pa3pabOTaHHbIE Hay4YHbIE MaTepUabl
U PYKOBOJACTBAa BKJIIOYEHBl B JIEKIIMOHHBIE KYpPChl M METOJAMYECKHUE YKAa3aHUS K
7a00paTOPHBIM U MPAKTUYECKUM paboTaM MJisg CTYJCHTOB BY30B, OOYUYaIOIIUXCS IO
CHEUUATBHOCTH «DKOJIOTHUECKasi HHXEHEPUSD.

OcHOBHBIE M0JIOKEHUS] JUCCEPTANNH, BBIHOCUMbIE HA 3AIIUTY:

1. HHuTterpanpHble MOKa3aTeIM KAa4eCTBA MOYB B MIPOMBIIIJIEHHBIX U TEXHOTEHHBIX
30Hax, pa3pabOTaHHbIE C  MCIOJB30BAaHMEM  KOMIUIEKCHBIX  HMHJIEKCOB,
kodppunmentor u moaxoma TPUAJ], mo3Bonser auddepeHupoBaTh ypOBHHU
nerpaganud ¥ (opMynupoBaTh HAyYHO OOOCHOBAaHHBIE PEKOMEHIAIMH II0
peadmIUTauy JerpaTupOBaHHBIX TEPPUTOPHUIA;

2. DOUTOMHIMKALMOHHBIC MapaMmeTpbl O0Jenuxu KpywmuHoBHAHOW (Hippophae
rhamnoides L.) 1151 OUEHKH pEKPEalMOHHON HAarpy3Kyd Ha MPUOPEKHBIE IKOCUCTEMBI

o3epa Ucchik-Kynb. CooTHOIIEHHE MYXKCKHX U JKEHCKMX OCOO€H MOTYT CIYXKHUTh
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UHPOPMATUBHBIMH  TOKA3aTEIsIMH  CTENEHH  HArpy>KaeMocTh  MPHOPEKHBIX
IKOCUCTEM;

3. OueHka JKOJOTMYECKOro coctosiHua o3epa Mcecblk-Kynb 1mo ypoBHIO €ro
TPOPHUUECKOr0  COCTOSIHHMS,  KIIOUYEBBIM  MHAMKATOPOM  KOTOPOTO  SIBIIAETCS
KOHIIEHTpaIsl XJIopouiia-a, MO3BOJISIET OOBEKTUBHO JIMarHOCTHUPOBATH CTEMEHb
Tpodun BojoeMa, oOecreunBasl JOCTOBEPHYIO OLIEHKY KadecTBa BOJHOM Cpelbl.
Crerenp  BIMSIHUSL ~ TIpeoOpa3oBaHus  NPUOPEKHBIX  OydepHbIX 30H B
ypOaHU3UpPOBaHHBIE TEPPUTOPUU HA yBEIUYEHHE TPO(YUUECKOTO COCTOSHUS 03€pa
Ucceik-Kynbs. Ilpu 14.46% npeoOpazoBaHus NPUOPEKHBIX TEPPUTOPUN HA
paccrosinuu 100 M 1 Ha 35.61% Ha paccrosinuu 500 M 3Hauenue TLI cocraBun 2.14;

4. VHTErpupoBaHHBIE MHJEKCHl KAuyeCcTBA W YA3BUMOCTH 3KOCHUCTEMBI 03€pa
Uccoik-Kynb, u pa3paboTaHHbIe OLIEHOYHO-IIPOTHO3HBIE KapTorpauueckue MOJEH.
Humeepanvuwiii unoexc yazeumocmu (ICVI) mo3BossieT ydyectb MpOCTPAHCTBEHHYIO
B3aMMOCBSI3b ~ MEXKIY INapaMeTpaMHU  COLMAIBHO-3KOHOMHYECKOTO  Pa3BUTHS
teppuropur (SVI) u sxonornueckum norenuaiom (CVI).

5. CoBpemeHHass uu@ppoBasi MOJACIb CHUCTEMbI SKOJOIMYECKOr0O MOHHUTOPUHIA
skocucteMbl  o3epa  Mcceik-Kynb,  uHTerpupytomas  Ouodusuueckue U
TUAPOXMMHUYECKUE MapaMeTPhl, MO3BOJISAIONIAs OCYLIECTBIATh KOMIUIEKCHYIO OLICHKY
HKOJIOTHYECKOTO COCTOSIHUSA BOJoeMa oOecredynBasi BBICOKYI0 HH(OPMATHUBHOCTD,
aBTOMAaTU3allMI0 IPOLIECCOB AaHAIM3a W IPOTHO3WPOBAHUSA, & TaKXKE MOIIEPKKY
OPUHATUS penieHud B cdepe IKOJOTMUECKOro YMPABICHUS W OXPaHBl BOJHBIX
IKOCUCTEM;

6. TexHonormyeckue pelmeHUss s CHIKEHHUS YpPOBHSA 3arpsi3HEHUS U
peuuKiMHra HeTe3arpsA3HeHHbIX TpPYyHTOB. Meroga OHOCTUMYNIMpPOBAaHUS B
YCIOBUSIX  XOJOJHBIX KIMMATHUYECKMX 30H U  BBICOKOTOpbs 0OecHeuuBaeT
ouopemeaunaiuio HedgrenpoaykToB Ha 62,78%.

Jiuunblii  BkJaxg  couckareas. Jluccepramus — mpeactaBiasier  coOoi
OpUTHHAJIbHYIO Hay4yHYIO paOoTy, KOTOpas 0000IIaeT pe3yabTaThl TEOPETUUECKUX U
HKCIIEPUMEHTAIbHBIX UCCJIEI0BAaHUM, B KOTOPBIX aBTOp IpUHUMA
HEMOCPEJCTBEHHOE yYacTHE, B KAyeCTBE HCIIOJHUTENA. ABTOp HMIpal KIIOYEBYIO
pojib B BbIOOpE HampaBjeHUsi HcclefAoBaHUs, (OPMYJIUPOBAHUMU  3a/layw,
MOJIEJIMPOBAHUU M3YUYaE€MbIX MPOLIECCOB M OCYIIECTBISAJI HaydyHOE OOOCHOBaHUE U
MHTEPIIPETALNIO MOJYYEHHBIX PE3YIbTaTOB. BKiaa aBTOpa SIBISETCS pPEIIAIONIUM U
BKJIIOYAET AaKTUBHOE YYacTHE Ha BCEX OdTamax UCCIeNOBaHUs, OOCYXICHUS
pe3yabTaTOB, MOArOTOBKE HAYYHBIX CTAaTEM U TOKJIA0B.

Anpobauuss pe3yabTAaTOB JuccepTanuu. Marepuaibl JucCCEpTALUOHHON
paboThl JTOJIOXKEHBI U OOCYX AE€HBbl Ha: MeXIyHapoIHOH Hay4YHO-NPAKTHYECKOM
koHpepeniuu «CoxpaHenue »skocucteM llenTpanpHoit A3um u  ycTOMYHMBOE

pa3BUTHE: TPUHLIUIBI, BBI30BHI, MEPCIEKTUBLDY, I'. buiikek, 19-20 centsops 2024
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roma (bumkek, 2024); 6th International Black Sea Modern Scientific Research
Congress, Trabzon, Turkiye, 23-25 August, 2004. (TpabG3on, 2024),
II Mmexx1yHapoIHOM Hay4yHO-IIpakTU4YeCcKOil KoH(pepeHunn «CoBpeMeHHbIE TPOOIEMBI
ouopasHooOpasusi, skoJioruu u 6mode3zonacuHoctu buocdepnoit Tepputopun «bIChIk-
Kénby», r. bumkek, 16-17 centsaops 2021 roga (bumkek, 2021); X MexayHapoHON
HAYYHO-TIPAKTUYECKON KOHpEpeHITNU « DKOJIOTUSI PEUHbIX 0acceHOBY, I. Bnagumup,
21-22 centsa6ps, 2021 roga (Bmagumup, 2021); MexayHapoaHOW KOH(EpeHIHH
«JKOJIOTHYECKHM MOHUTOPUHI: METOIBl M MOoAXOoAb» U XX MEXIyHAPOIHOM
cummoznyme «CIi0KHbIE CHCTEMBI B SKCTPEMAJIbHBIX YCIOBUAX», I'. KpacHospck, 20-
24 cents6ps, 2021 roga (Kpacnospcek, 2021).

IHonHOTA OTpakKeHUs Pe3yJIbTATOB AUCCEPTALMHU B myOaukanusax. [lo teme
muccepranuu onyonukoBaHbl 30 Hay4yHbIX pabOT, U3 HUX 12 Hay4HBIX CcTaTeil B
KypHajax WHIEKcUpyeMmbix B 0Oaze manHbix Web of Science m SCOPUS, 10 B
NEPUOJNYECKHUX HAYUHBIX U3JaHUAX, YTBEPKACHHBIX HanmoHaIbHON aTecTallnOHHOM
komuccuend npu llpesmaente Keipreisckoir PecniyOnuku, 7 craTtedl — B H3AaHUAX
uHIaekcupyembelx B cucreme  PUHII, 1 aBTOpCKOE CBHIETENBCTBO, 2
PalMOHAIM3ATOPCKUX MPEATIOKEHUS.

CtpykTypa U 00beM auccepTanum. J(uccepraunonHas padora nM3jiokKeHa Ha
217 crpaHullax KOMIBIOTEPHOTO TEKCTa, COCTOUT U3 BBEICHMsI, 0030pa JIUTEpaTypHI,
IJIaBbl METOAOJIOTMHM U METOJIOB UCCJIEOBAaHUS, 3 IJ1aB COOCTBEHHBIX MCCIIEI0BaHUIMA
uuxX 0003HAYCHHH, 3aKIIOUCHHUS, MPAKTUYECKUX PEKOMEHAANMM, 7 TPUIOKCHHI.
KonndecTBO MCHOb30BaHHBIX OMONIMOrpapUUecKuX HCTOYHHMKOB COCTaBisieT 467
HaMMEHOBaHUW, B ToM unciie 104 Ha pycckoM U 363 aHrnuiickoMm si3bikax. Pabora
wuocTpupoBana 38 Tabnuuamu, 79 pucyHkaMu.

OCHOBHOE COJEPXAHUE IUCCEPTALIUHN

Bo BBemeHum 000CHOBaHa aKTyaJbHOCTh BBIOPAHHOTO HAIpaBICHUS
WCCJICIOBAHUSI, OTPEACNICHbI IIeh M 3aJa4d JANCCEPTAMOHHON pPabOThI, a TaKkxke
MPOJIEMOHCTPUPOBAHBI HAYyYHAasi HOBU3HA U MPAKTUYECKAsi 3HAYMMOCTh MOJTYUYECHHBIX
pe3ynbTatoB. @OpMYIUPYIOTCS OCHOBHBIE MOJIOKEHUS, BBIHOCUMbBIE Ha 3alUTy, U
MPUBOJISATCS CBEJECHUS 00 anpoOaiuu U myOJuKausaX pe3yabTaToB UCCIICIOBAHUM.

I'IABA 1. «OB30P JIUTEPATYPbBI» nocesitieH aHainu3y JuTepaTypHBIX
JAHHBIX COBPEMEHHOTO 3KOJOTMYECKOI0 COCTOSIHUS BOJHBIX M IOYBEHHBIX (DaKTOPOB
ycTonuuBoro passutus KeIpreiscrana m B 1einom B Mupe. B Hacrosmee Bpems
BEIyLIME YMbI MUPA U MEKIyHAapOJHbIE OPTraHNU3alMNA aKTUBHO MILYT CTPATETHM IS
IIPEOIOJIEHNS DKOJIOTHYECKOTO KPU3HUCa, KOTOPBIN MPUBOJINUT K U3MEHEHUIO KIIMMATa,
JEerpafaliii BOAHBIX M 3EMEJIBHBIX PECYPCOB, ONYCTHIHUBAHMIO, COKPALIECHHUIO
Ounopa3sHooOpa3zus U IPYTUM Cepbe3HBIM MpobdiaemaM. MHOXKECTBO MpEJIOKEHHbIX

8



KPUTEPHUEB, CTPATETHMH M IOAXOJOB, PACCMOTPEHHBIE B JaHHOM JINTEPATYPHOM
0030pe, JOJKHBI OBbITh aJaNTUPOBaHbl K KOHKPETHBIM YCJIOBHSIM, YTO TpeOyer
IIOMCKA PELICHHUM, COOTBETCTBYIOIIMX JIOKAJIBHBIM JKOJOTMYECKUM, COLIMAIbHBIM,
SKOHOMHUYECKUM OCOOEHHOCTSIM U PA3IHUUSM.

I'JIABA 2. <METOJIOJIOI'SI U METO/Ibl UCCJEJJOBAHUN»

PaboTa cocTOUT U3 TEOPETUUECKON U MPAKTUYECKON YacTen.

O0bexkT wucciaenoBanusi. [loYBbI 3arps3HEHHBIE TSHKEJIBIMH METaJUIaMH,
HedTenpoaykramu, skocucteMa o3epa Mccwik-Kynb, pynauk Kymrop.

IIpeamer wuccaenoBanus. BogHblE M TNOYBEHHBIE PECYPCHI, HCCIEIYEMBIX
IPUPOAHBIX U TEXHOTCHHBIX O0OBEKTOB, OCHOBAHHBIE HA HKOJIOTHYECKUX MHACKCAX U
WHMKATOpaX.

Metoab! ucciaenoBanus. MarerpaibHbie METOJIBI OLIEHKA COCTOSIHUSI BOJIHBIX
¥ TIOYBCHHBIX PECYpPCOB, METOJMKU OMOpPEMETUAIINN 3arpsS3HEHHBIX MOYB, METOIbI
PELUPKYJISIMU OYUIIEHHBIX TPYHTOB U METOJABI PAIlMOHAIBHOTO UCIIOIb30BaHUS
MPUPOJIHBIX PECYPCOB.

C 1enbl0 OIEHKHU COCTOSIHUSA YpOaHU3UPOBAHHBIX DKOCHCTEM Ha 3arps3HEHUE
TSDKEIBIMU METaJUIaMH, ObUIM anpoOUpOBaHbI METO/Abl COOTHOIIEHHUS PA3THUYHbBIX
IKOJIOTHYECKUX HHAECKCOB, Ha mnpumepe Hcchik-Kynbckoit o0mactu, KOTOpoe
OIICHUBAIIM C TOMOIIBIO  Kodpuyuenma  obocawenuss (EF), unoexca
eeoaxkkymynayuu (Igeo), xospduyuenma 3aepasuenus (CF), cmenenu 3azpsaznenusi
(Cd), umnoexca nomenyuanvnozo a3konocudecko2o pucka (PER) u unoexca
akonocuyecko2o pucka (RI) u xomniekcHo2o pucka ¢ UCHONb308AHUEM NOOX00d
TPHAJ/]. belnu mpoaHAIM3UPOBaHBl MOYBBI YPOAHU3HPOBAHHBIX IKOCHCTEM lCChIK-
Kynbckoit o6mactu. OOpa3sibl MOYBbl ObUTM KUCCIEAOBAHBI HA COIEPKAHUE TSKEIBIX
MetayioB (cBuHen, Pb; mmuK, Zn; xene3o, Fe; menp, Cu; kagmuii, Cd) c
UCIIOJIb30BAHMEM METO/Ia ATOMHON 3MUCCUOHHOW CIEKTPOCKONUU C WHIYKTHUBHO
cBsa3anHoM mazmoi (ICP-OES), B MexxayHapOIHON aKKpeIuTOBaHHOW Jaboparopuu
«Alex Stewart Assay and Environmental Laboratoriesy.

OneHka  DKOJOTMYECKOTO  cocTosiHMs — 1mmouB  Mmetoaom  TPUAJL, ¢
MCIIOJIb30BAHUEM WH]IEKCOB pHUcka (RD): XUMHUYECKUN (ChemRI),
skotokcukojornueckuii  (EtoxRI), oskomormyeckuit (EcoRI). buorecrupoBanue
MPOBOJIUIIN B YCJIOBHUSIX KPAaTKOCPOYHBIX SKCHEPUMEHTOB C HCIIOIb30BAHUEM TECT-
00BEKTOB, C MCMOJIb30BaHWEM (UTOIIIAHIIETOB MOAU(PHUITMPOBAHHBIX JTaboparopueit
sKOTOKCUKONOTMU 1mouyB MI'Y um. M. JlomoHOCOBAa. BHOMHAMKAMOHHBIM aHAIN3
ypOaHO3E€MOB 3aKJIIOYAJICSl B HCCIEJOBAHUM DSKOJOTUYECKHUX I[apaMETpOB Tpex
OCHOBHBIX TpyNH MMOYBOOOUTAIOUIUX MHUKPOOPTaHU3MOB: — MHUKPOMHIIETHOTO,
OakTepuaJIbHOTO M AKTHHOMHIIETHOTO KOMIUIEKCA IIOYB: CTaHJAPTHBIM METO0M
1oceBa MOYBEHHOM cycrneH3uu Ha cpeny Yaneka, MITA u KAA; CHHAKOIOTrMYECKUA
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aHaIM3 TPOBOAMIN MO OOIIeH YncieHHOCTH KojoHumeoOpasyronmx eauauil (KOE),
YuCAy  BUJIOB,  JI0OJI€  YCTOMYMBBIX K  HeOnarompusTHbIM  ¢akropam
TEMHOIUTMEHTUPOBAHHBIX BUIOB I'PUOOB.

OnpeneneHre XUMHUYECKOTO COCTOSHHMS BOJOEMAa W THUIPOIKOJIOTUYECKOMN
OLICHKM MPOBOJMJIOCH C MCIOJB30BAHUEM UYETHIPEX KIIOUEBBIX MMapaMeTpoB: olIiee
konmaectBo azora (TN), xnmopodun-a (Chl-a), o6mee konmuuectBo docdopa (TP) u
npo3padyHocTh BOJbI (SD). IIpo3padyHOCTh BOJIBI OIIEHUBAJIACh C HMCIIOJb30BAHUEM
JICcKa Cexkku. Conepxanue xjopoduina-a (Chl-a) onpenessiv
CIIEKTPOPOTOMETPUUECKUM METOJOM IOCIE IKCTPAKIMU alleTOHOM. CTaTUCTHYEeCKast
00pa0oTKa JaHHBIX MPOBOJUIACH OOIICHPUHSATHIMA METOJAMHU BapHaIMOHHOMN
CTaTUCTUKU HAa OCHOBE aHaJIn3a aOCOIIOTHBIX U OTHOCUTENbHBIX BEJIMYHUH.

PaccunTanHblii B JaHHOM MCCIENOBAHUU TOJXOJ K HMHIEKCY YA3BUMOCTH
noOepexnbsi, Ha3bIBAEMbI HHTETPUPOBAHHBIM HMHJIEKCOM YS3BUMOCTU IMOOEPEKbS

(ICVI), 6b11 BeIpakeH cieayromuM ypaBHeHueM (3):

_axSVI+[BXCVI 1

EY ®)

B pamkax wuccnenoBaHusi ObUIM NPOAHAJIU3UPOBAHBI Pa3jIUYHbIE CTPATErUU

ICVI

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

B raasax 3 - 5 npeacraBiieHbl pe3yJbTAThI COOCTBEHHBIX MCCJIEI0BAHUN 1
UX 00CyKIeHUs

I''TABA 3. «Kpurepum OUEHKH COCTOSIHMSI IOYBEHHBIX PeCcypcoB
OCHOBAHHbIC HA MCIOJb30BAHUM MHTEIrPHMPOBAHHBIX IKOJOTHYECKUX HHIACKCOB
U UHIMKATOPOB) MOCBSIIEHA PACCMOTPEHHUIO aKTyaJIbHBIX dKOJIOTMUECKUX TPOoOsieM
NMOYBEHHBIX 3KocucTeM Kroipreizckoit PecryOnuku, a Takke MNPUBEIEHbI HAYYHO
000CHOBaHHbIE APIYMEHTHI B IOJIb3Y MEPEX0Aa OT TPAAUIIMOHHBIX METOJOB OLEHKU
npenenbHo  gomycTuMbix  koHmeHTpammii  (ITJJK) x  Ooiee  KOMIUIEKCHBIM,
MHTEIPUPOBAHHBIM U MEXIUCLHUIUIMHAPHBIM MTOAX0AaM, IO3BOJISIIOLIUM 00Jiee TOYHO
ONPENEIIUTh JKOJIOTUYECKOE COCTOSIHUE ITOYBEHHBIX OKOCHCTEM U YCTAHOBHUTH
COOTBETCTBYIOLINE DKOJIOTUYECKHUE KPUTEPUHU. ['maBa JOTIOJIHEHA
OKCIIEPUMEHTAJIbHBIMU  JAHHBIMHM,  TMOATBEPXKIAIOIIMMU  HEOOXOJIUMOCTh  H
11€71€CO00Pa3HOCTh UCIIOJIB30BAHUS IKOJIOTMUECKUX WHACKCOB M WHIUKATOPOB IS
WHTETPUPOBAHHON OLIEHKU COCTOSIHUSA KaK HPUPOJHBIX, TaK U TEXHOTCHHBIX
IKOCUCTEM. DTO HEOOXOIUMO JUIsi pa3paboTku A(()EKTUBHBIX MEp MO WX 3aIIUTE H
BOCCTAHOBJICHUIO, BKJIIOYAsl ITOYBEHHBIE JKOCHCTEMBI, KaK TEXHOT€HHOTO, TaK M
€CTECTBEHHOTO ITPOUCXOKICHHS.

3.1 JkoJiormyeckoe COCTOSIHME NMOYBEHHBIX pecypcoB Kbipreiscrana u
CHCTEeMbl OLCHUBAHUA MX IKOJOTMYECKOro cocrossuusi. OJHUM U3 TPUOPUTETOB
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CTpaHbl sBIsieTCS OOECHEeUYeHUE YCTOMYMBOTO Pa3BUTUS CTpPaHbl, B KOTOPOM
JKOJIOTHYECKasi 0€30MacHOCTh, KaK COCTaBHAs 4YacTh HAIIMOHAJBHOM OE30MacHOCTH
CTpaHbl, BBICTYNA€T OCHOBOM COXpPaHEHUS MPUPOAHBIX CHUCTEM M TOAJACP>KAHUS
COOTBETCTBYIOIIIETO KayecTBa OKpykaromeh cpenbl. OIHAKO CTpaHa HMMEET P
CYIIECTBEHHBIX JKOJOTHMYECKHUX TpoOJieM, CcOIlacHO JaHHBIM HanmoHambHOTro
IeHTpa 1o O6oprbe ¢ omycThlHMBaHHEM U3 10,6 MIIH. Ta CEIBCKOXO3SMCTBEHHBIX
oonee  88%

miomaan  IMOBTOPHOI'O

3CMCJIb OKa3aJIncCh ACTPpaIrpOBaHHBIMHA n IMOABCPIKCHHBIMHA

OIIYyCTBIHUBAHHUIO, II04YB

cocTaBIsOT 75% BCceX MaxOTHBIX 3eMenb, 6osee 50% macTOumy kiaccupuuupyoTcs

3aCOJICHUA YBCIINYWIIUChL U
KaK Cp€aHC U CHUJIbHO ACTPaJupPOBaHHEIC. Hcrounnkamu 3arpsA3HCHHA U YXYALICHUA

HKOJIOTUYECKOTO  COCTOSIHUS ~ TOYBEHHBIX  DKOCHUCTEM  CTpaHbl  SIBJISIOTCS:
MPOMBINIJIEHHOCTh, CEJIbCKOE XO3SUCTBO M TIOJUTOHBI OTXOJIOB IPOM3BOJCTB M
YEJIOBEYECKOU EATEILHOCTH.

3.2 JKCcnepuMeHTAJIbHbIE HCCJIeI0OBAHMS
MHOTOKPUTEPHUAJBHBIX JKOJOTHYeCKUX HMHAEKCOB JIf KOMILJIEKCHOIN OII€eHKH
NMOYBEHHBIX 3KOocucTeM ceBepa Kbiprbizcrana. boimu anpoOupoBaHbl pa3iuyHbIC

9KOJIOTHUYCCKOI'O

NPUMECHCHUA

3KOJOI'H4C€CKHUEC HNHACKCHI JJIsA COCTOSAHUA

ypOanu3upoBaHHbix 3kocucteM Mccbik-Kynbckoit oGmactu  Ha

OLICHKH
3arpsi3HEHUE
TSDKEIBIMU METaJlJIaMHU, KOTOPOE OLICHUBAIM C MOMOIIBI0O HHAEKCOB KOA(h(UIIMEHT
oboramenust (EF), unmekc reoakkymymsuuu (Igeo), xkosddummeHT 3arpsizHEHUS
(CF), crenenn 3arps3aenus (Cd), MHAEKC MOTEHIIMAIBHOTO AKOJOTHUYECKOTO PHCKA
(PER) u unnekc skonorudeckoro pucka (RI) ¢ ucnons3oBanuem noaxoga TPUA/L
OO6pa3ubl MOYBLI ObLIM MpOaHANM3UPOBaHbl Ha coaepxkanue Pb, Zn, Fe, Cu u Cd.
Conepkanue TspKenbIx MeTtauioB B mouBax — Mccbik-Kynbckolt  ob6mactw,
npejacTaBieHHoe B Tabnuie 3.2.1, mokaspiBaeT, uTo Zn U Pb ObuIn BbIIIE BO BCEX
UCCIIelyeMbIX 30Hax, B TO BpeMs kak 3HaueHus Cu u Cd ObuiM HUXE B 3amajHOU
30HE.

Ta6muma 3.2.1 - CpegHue 3HAYCHUS COACPIKAHUS TSIKEIBIX METAIIOB B IIOYBE(MI/KT).

30oHnb1 McChIK- ConepxaHue TSKEIbIX METAIIIIOB
Kynb Pb Cd Cu Zn Fe
3anagnas sosa | 32,0+0,27 | 0,3 +£0,08 | 18,0 £0,63 | 60,0 £ 0,89 | 233,0 + 7,89
CeBepnas 3oma | 28,54+0,28 | 0,55+0,03 | 22,0 £0,21 | 61,3+0,46 | 316,7 + 5,87
KO>xHas 30Ha 29,4+0,82 | 0,56+0,01 | 20,5+ 0,68 | 65,1 £ 0,21 | 342,5+4,19
Bocrounas zona | 24,6+0,44 | 0,55+0,01 | 21,4+ 0,82 | 69,9 £0,62 | 308,6 = 7,87
®don 21,7£0,06 | 0,50+0,01 | 22,7+ 0,43 | 41,3+0,26 | 380,0 £9,87

[Mpumeuanue: X + SE
Ha pucynke 3.2.1 mokasaHsl KapThl IPOCTpaHCTBEHHOro pacnpenenenus Cd,
Cu, Pb u Zn B nouse. KpacHble 11BeTa IOKa3bIBAIOT 00JIEe BBHICOKUE KOHIIEHTPALUN
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TSAKCIIBIX MCTAJIJIOB Ha T'COXMMHUUYCCKHUX KapTax, B TO BPCMsA KaK 3CJICHBIC IBCTA
YKa3bIBalOT Ha HU3KNC KOHICHTPAUU.

fssyk - Kul region N Tssyk-Kolregion
Nany regon A e Nangon D% g

NS P
S L — T ETL I

Issyk - Kul lake

: Issyk - Kul region Issyk - Kul region
H‘m’l "Wl Gimgg Legend H’M mm Poimpig Lagens

- { B joane
Vo Ve —

Pucynok 3.2.1 IIpocTpaHCTBEHHOE paclpeIeICHUE TAKEIbIX METAIVIOB B OYBAX
[IpuncchIKKybs.

Xapaktep pacnpenenenus Cd u Cu yka3plBaeT Ha HU3KYIO IPOCTPAHCTBEHHYIO
HeogHOpoaAHOCTh. Cynsd MO KapTam, caMmble BBICOKHE KOHIICHTPAIlMH BBIOPAHHBIX
TSDKEJIBIX METAJIOB B 00pa3lax Mo4Bbl ObLIM OOHAPYEHbI BOJU3HU MPOMBIIUICHHBIX
NPEANPUATUN NEATEIBHOCTH, TAKOM KaK TPAHCIIOPT U CEJIBCKOE XO35AUCTBO.

3HaueHuss Kod(p¢uuueHTa oOOrameHus s HUCCIELYyEeMbIX  PpailOHOB
npeAcTaBieHbl B Tabuie 3.2.2.
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Tabnuma 3.2.2 - KoaddunueHt oboraiieHus: IOYBbl Ha UCCIETYyEMON TEPPUTOPHH

3onbl Uccrik-Kyns | Pb Cd Cu Zn

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

KoaddummenTs oboramienus B 3anaHON 30HE PACIOIaraiich B CIEAYIOIIEM
nopsinke: Pb (2.41)> Cu (1.29)> Zn (1.14)> Cd (0.98). Bo Bcex ocTaibHBIX 30HAX
3HAYCHUS ko3 (pdunreHTOB oOorarieHus cJIeJOBaJIU B CHEYIOLIEH
nocienosareibHOCTU: Pb> Cd> Cu> Zn. B 3amaanoi 30ue Pb nMernn caMmblii BEICOKUIA
koddduirieHT oborameHus, YTO MO3BOJWIO KiIacCU(UUUPOBATh IMOYBY Kak
yMepeHHo  oboramennyro Pb. Hcexons w3 kiaccupukanuu, —3HaAUYCHHS
koaddummentoB odoramienuss Cu, Zn u Cd B 3anagnoi 3oue O0biu HIbke 2 (EF<2),
YTO CBHUJETEIBCTBYET O MHUHUMaiIbHOM oOoramenun. Mcxons uz koadduimenTa
oOoraIieHus, OCTalbHBIC HCCICAOBAHHBIC ITOYBEI OBLIM MUHUMAJILHO oOoraiicHbl Pb,
Cd, Cu u Zn, 3a HCKIIOYEHUEM CEBEPHBIX M IOKHBIX I[IOYB, KOTOpBIE OBLIN
HE3arps3HEHBI Zn.

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

Tabnuua 3.2.3 - Uanekcsl reoakkymyssinuu (Igeo) Tsokenapix METauioB B MOYBE HA
UCCIIelyeMOM TeppUTOpUU

3onbl Uccbik-Kyns Pb Cd Cu Zn

3amagHas 30Ha 8,85 -3,32 8,09 10,69
CeBepHas 30Ha 8,69 -2,45 8,38 10,72
FO>xHas 30Ha 8,73 -2,42 8,28 10,81
BocTtounas 30Ha 8,48 -2,45 8,34 10,91

Ha ocHoBaHMM WHIEKCAa TE€0aKKyMyJSIIMM BO BCEX 30HAX IIOYBa
Kiaccupuuupyercs Kak odeHb 3arpssHeHHas Zn, Pb u Cu. OtpunarenbHbie
3HadYeHus, HaOmogaeMble 111 Cd, CBUIETEILCTBYIOT O HU3KOM YPOBHE 3arpsA3HEHUS.
Kak BuaHOo w3 Tabmuibel 3.2.4 Zn wMen BBICOKHME 3HA4YeHHUs 3arps3HeHus 1.69 B
BOCTOYHOU 30HE, B TO BpeMs KakK B APYTHX 30HAX 3HAUCHHUS KOJIEOAIMCh B Tpeeax
1.45-1.58, 9To Takke OTHOCHUTCS K YMEPEHHOMY 3arpsizHeHuio (tabmuma 3.2.4). Pb,
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Zn, Cd Bo Bcex 30HaX KIAacCU(DUIMPYIOTCI KaK YMEPEHHO 3arps3HEHHBIC, 3a
UCKJIFOUCHHUEM 3amaJHOM 30HBI, Tae mnouBa cnabo 3arpssneHa Cd. Cu wumen
HauMEHbIIME 3HauYeHus Kod(pduumenta 3arpsizHeHus Bo Bcex 3o0Hax 0.79-0.94 wu
KJaccu(uIrpoBaIachk Kak cjiado 3arps3HeHHbIE.

Kosdduimentsl 3arps3HeHuss B 3amajHOM 30HE B TMOPSJIKE BO3pacTaHUs
CJIeIOBANIM aHAJIOTUYHOM TeHaeHuu: Pb> Zn> Cu> Cd, a B Jpyrux UCCIeI0BaHHbBIX
3oHax: Zn> Pb> Cd> Cu. Ilo crenenu 3arpssuenus nous Mccoik-Kynb oTHOCHTCS K
c1a003arpsiI3HEHHBIM ~ TSDKEJIBIM —~ METaJlJlaM. 3HA4YeHUsl CTENEeHH 3arps3HeHHs
coctaBistoT 4.32; 4.87; 4.95 n 4.87 COOTBETCTBEHHO B 3alaJHOM, CEBEPHOM, FOKHOU
Y BOCTOYHOMU 30HaXx.

Ta6bmumna 3.2.4 - Koaddunuentsl 3arpszHenus (K3) u crenens 3arpsznenus (C3)
TSDKEIIBIMU METaJUIaMU Ha HCCIIEAYEMOU TeppUTOPHH.

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

Hanubie Ta0auipl 3.2.5, MOKa3bIBAIOT, YTO B MCCIEAYEMbIX 30HaX 3HAYCHUS
PLI BappupoBasiu B guamnazone (0.25-0.54, uro Huxke 1 U CBUIETENBCTBYET 00
OTCYTCTBHH 3arpsI3HAIOLIEH HAIPy3KH.
Tabmuma 3.2.5 - Unnekc narpysku 3arpssHenus (PLI) TsokenpiMu MertamiamMu Ha
HCCIIEyEMON TEPPUTOPUHU.

3anannas 3oHa | CeBepHasi 30Ha | FOxHas 3ona | BocTtounast 30Ha

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

[TorenunanbHeiil s3kon0ornueckuid puck (PERI) oTenbHBIX TSAKEIbIX METAILIIOB
B oOpa3iax mouBbl ObUT OIIEHEH W mpejacTaBieH B Tabn. 3.2.6. Bo Bcex 30Hax
3HAYEHHUS MTOTEHIIMAJIBHOTO KOJIOTMYECKOTr0 prucKa BapbupyroT oT 30,79 no 46,47 u
CBHUJICTEJILCTBYIOT O HU3KOM YPOBHE PUCKA.
Ta6nuna 3.2.6 - [lorennuanbubiii sxonorudeckuii puck (PRI) Tsoxensix MeTamioB Ha
UCCIIEyEMON TEPPUTOPHHU.

30HbI MICCHIK- Ei PERI
Kyns Pb Cd Cu Zn
3amagHas 30Ha 7,37 18,00 3,96 1,45 30,79
CeBepHas 30Ha 6,57 33,00 4,85 1,48 45,90
FO>xHas 30Ha 6,77 33,60 4,52 1,58 46,47
Bocrtounas 30Ha 5,67 33,00 4,71 1,69 45,07
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DkoJyioruyeckasi oneHka mo4Bel 1mo metoxy TPUAJL Obuta ampoOupoBaHa B
3amagHoil 30He Mcchik-Kynbekoil o00macTu. DTOT pEruoH SBISETCS BaXKHBIM
TPAHCIIOPTHBIM y3JIOM 00J1aCTH U 00yCJIaBIMBAET BHICOKUM PUCK 3arpsi3HEHUS MOYBbI
TSDKEIBIMU METAJIJIaMHU.

[Ipy wu3ydyeHUM BIUSHUA TPAHCIOPTHOTO 3arps3HEHUsT HA TOYBEHHBIE
MUKPOOPraHU3Mbl HAOJI0/1aJI0Ch CHMYKEHUE YHUCICHHOCTH Y BUIOBOTO Pa3HOOOpa3us
BCEX W3YUYEHHBIX TPYyNN MHUKPOOPTaHMU3MOB, 3a HWCKIIOYEHHEM TpuOOB, dYTO
CBUJICTEIBCTBYET 00 MX TOJICPAHTHOCTH K JAHHOMY BUJTY 3arpsi3HEHUS.

YuciieHHOCTh aKTUHOMMIIETOB ObLIa He3HAuYMTeNIbHOM. Halmromamuce cexmun
Cinereus, Helvolo Flavus wu Roseus. IlltaMMbl MUKpOMHULETOB  ObLIU
uneHTuGUIMpoBanbl Kak Aspergillus, Fusarium v Penicillium.

TecT-KyNnbTypbl MMOKa3a7dl BHICOKYIO YyBCTBUTEIBHOCTD K TSXKEIBIM METAILJIaM,
¥ B HAIlleM HCCIICIOBAHUN OHU OBUIM YCTAHOBJICHBI B CIEIYIOIIEM TOPSIKE: peabKa
noceBHast (Raphanus sativus L.) <kjaomoBHHUK ToceBHOU (Lepidium sativum L.) <
oBeC OOBIKHOBEHHBIN (Avena sativa L.). Haubonee 4yBCTBUTEIbHBIMH OKA3IUCh
ceMeHa Raphanus sativus L., mpopactanuie KOTOpbIX cocTaBuio 7%.

[IpogemoHCcTpupOBaHa BBICOKAsE TOKCHYHOCTh, BBI3BIBAIOIIASl MPOpPACTAHUE
ceMsiH Raphanus sativus L. 6onee yeM Ha 50%, 4TO MOATBEPKAACT HAUOOJIBIIYIO
UH()OPMATUBHOCTH OMOTUYECKOTO KOHTPOJISI TOKCUYHOCTH MPUPOJIHBIX CPE.

Ha PUCYHKE 322 MIPEJICTABIICHBI pe3yJbTaThI XUMHYECKUX,
TOKCHUKOJIOTUYECKUX U OMOWHIUKAITMOHHBIX TAHHBIX.

Pe3ynbTaThl JaHHOTO WCCIEAOBAaHUSA IOKa3add 3HAYUTEIbHBIE KOJIeOaHMs
KOHIICHTpAIIMH TSDKENbIX METAUIOB B Mpefenax MCCIeAyeMOl TeppUTOPHH.
KoHuenTparuu Tsokenbix MeTtauioB B mouBax Mccwik-Kyns pacnonaranuch B
cieAyromeM nopsiake Bo3pactanus: Zn> Pb> Cu> Cd.

EtoxRI
1

0,8
0,48

0,6

0,4

Q

0,47
0,64
EcoRl ChemRlI

Pucynox 3.2.2 Paccumtannbie unmekcwl pucka (RI): xumuueckmit (ChemRI), sko
tokcukonornueckuit (EtoxRI), sxonornueckuii (EcoRI)
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Takume mokazatenu, kak koddduuuent oOoramenuss u KodhduuueHt
3arpsi3HeHUs, Mmokasanu, yto noussl Mccbik-Kyns ymepenHno 3arpsizensl Pb, Zn u
Cd; reoakkymynsiuus BbISIBHJIa JKCTpemanbHoe 3arpsizHenue Pb, Zn u Cu.
[ToTeHIMaNbHBINA KOJOTHMYECKUM PUCK OLICHMBAETCS KaK HU3KHUW, B TO BpeMs Kak
noaxon TPUAJL xapakrepusyeT NOYBY KaK CWIBHO 3arps3HEHHYIO U IIOKa3bIBAcT,
YTO HCIIOJIb30BAHHE OMOTHUYECKUX KOMIIOHEHTOB IPHU OLICHKE CTENEHH 3arps3HEHHs
SBIISIETCS THPOPMATHUBHBIM.

Pe3ynbrarhl JaHHOrO HCCAEAOBAHUS MOKA3BIBAIOT, YTO HEOOXOAUMO HPHUHSITH
aZC€KBaTHBIE MEPBI MO OIPAHUYECHUIO U PETYIMPOBAHUIO NESITEIBHOCTH YEJIOBEKA B
paiione o3epa Mcchik-Kyib, 4TOOBI 3a1lIUTUTH TOYBY OT JajJbHEUIIEr0 YXyAIIEHUS U
3arpsi3HeHUs. BaykeH npaBuiibHbBIN BBIOOP MH(OPMATUBHBIX METOOB, MO3BOJISIOLIUX
OLICHUTh PEAJIbHOE COCTOSHHUE DKOCUCTEMBI. Pa3iIMuHbIE SKOJIOTMYECKHE HHIACKCHI,
OLICHMBAIOIIME COCTOSIHUE YpOAHU3UPOBAHHBIX HKOCHCTEM, IIOKA3add pPa3HYyIo
CTeneHb BIHSHUS. Takue WHIEKCHI, Kak Koddduimuent odorameHus, K03 UuineHt
3arpsA3HEHHUs], TCOAKKYMYJISIUA U MOTEHIUAIBHBIN 3KOJIOTMYECKUN PUCK, YKa3bIBAKOT
B OCHOBHOM Ha 3arpsi3HEHUE MOYB OIPEAECICHHBIMU TSKEIBIMU METAIUIAMH, a METOJ
TPUA/I, oOueHMBAIOIMI COCTOSHUE CpEAbl IO TPEM OCHOBHBIM I10OKAa3aTENIsIM
(XMMHUYECKHM, O3KOTOKCHKOJIOTMYECKMM M  OMOWMHIUKALIMOHHBIM), I103BOJISET
Haubosiee JOCTOBEPHO OLIEHUTh 3KOJOTMYECKOE COCTOSIHUE CIIOXKHOW MOYBEHHOU
skocuctemsl. IloaTBepxkaas, 4ro I KOMIUIEKCHOW OLEHKH COCTOSHMS IOYBEHHOMN
HKOCHCTEMbl BA)KHO YYMTHIBATh COCTOSHHE OMOTHI KaK HEOThEMJIEMOW YacTu
OLICHUBAEMOM DKOCHCTEMBI.

H3yyenue @GumounOuKayuoHHo20 ne0X00a K OUEHKe pPeKpPeauuoHHOuU
Hazpy3ku Ha npuopedcnvle 3Ikocucmemwvt o03epa Hccoik-Kyns 1nokazanu
BO3MOXKHOCTh TMPUMEHEHHUs 00Jienuxu KpymuHoBuaHOU (Hippophae rhamnoides L.)
B KauecTBe (PUTOMHAMKATOpAa pPEKPEalMOHHOM HAarpy3ku Ha HpUOpEKHBIE
3KocucTeMbl.  MHQOpMaTUBHBIMEH  MOKa3aTeIsIMM  OKa3aJUCh  W3MEHEHUs
COOTHOLICHHUS] JKEHCKMX M MYXCKHX oco0edl B TONyJsIIMH  OOJenuXu
KpYLIMHOBUIHOW.  JlaHHBIM  mapaMeTrp  IPOJAEMOHCTPUPOBAI  BBIPAKECHHYIO
YyBCTBUTENBHOCTH K PA3JIMYHBIM YPOBHSIM AHTPOIIOI€HHON HAarpy3KH, 4TO IO3BOJISET
paccMaTpuBaTh €ro0 B KAadyeCTBE HAAECKHOTO HMHAMKATOpPA IPU OLEHKE COCTOSHUS
NpUOPEHKHBIX IKOCUCTEM.

Hecmotps Ha Bu3yasibHOE OOMJIME KYyCTapHUKOB B HamOojee aHTPONOTE€HHO
Harpy’>KeHHBIX 30Hax mnoOepexbs o3epa Mccbik-Kynb, neranbHOe HcciaenoBaHue U
CpPaBHEHUE C KYCTapHUKAMHM, IPOM3PACTAIOIMMU B 3alOBEJHOW 30HE, BBIABUIU
3HAYUMBbIE PA3ITUYMSI MEXKTY HUMHU.

Mexnay cpeaHuMH MOKa3aTessMHU JJIMHBI IUI0JA M JUIMH IUIOJOHOXKEK CBA3EH
He BbIABIECHO. [lo cpemHuMM moOKasaTensM [UIMHBI IUIOJA IUIOIIAAA HW3Y4YEHHS

PaCIMOJOXKWINCh B CIEAYIONIEM MOPSAJIKE: CAaMbIMU JIUJTMHHBIMU TUIOJIaMH 00J1a/1anu
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KyCTapHUKH B IyHKTax bocrepu n Honmnon-Ata, nmeronme 7,8 MM, caMblii MEHBIINN
nokasarenb orMeueH B myHKTe YoH-Capei-Oii - 7,2 MM, a B KOHTPOJIbHOM BapUaHTE —
7,3 MM. /Imana3oH u3MeHYUBOCTH cocTaBuia — 0,6 MM.

JluaMeTp muiofa SIBISETCS OOHUM M3 BaKHBIX KPUTEPHEB C SKOHOMHUYECKOMN
TOUKM 3peHus. Hamm uccnegoBanusi mokasaiu, 4to oOpasiubl nmyHkTa YonmoH-ATta
oOnmaganu HauOONBIIMMU JUAMETpPaMH IUIOAA, CpEeAHEee 3HA4YeHHE KOTOPOTro
coctaBuiio 6,7 mm. [lokazarenu U3 BCEX OCTAIBHBIX IYHKTOB OKA3aJUCh B JUAIa30HE
5,1-5,9 MM, ipu 3TOM Juana3oH U3MEHYUBOCTU cocTaBui 1,6 MM (Tabnuia 3.2.14).

B ycii0BUX MOBBINIEHHOTO aHTPONIOT€HHOTO JaBJICHUSI HA SKOCUCTEMBI 3apOCIU
00JIEIMXU TOJIBEPraloTCsi MEXaHHUYECKUM TMOBPEXKACHUSM, YTO MPUBOAUT K HUX
YTHETEHHIO, B OCOOCHHOCTU >KEHCKUX ocoOei oOsenuxu. [IporieHTHOE coaepikaHue
KEHCKHX ocoOel ObLI0 HM3KUM M BapbupoBaia B mpenenax 20 mo 30% B cuibHO
MOABEPKEHHBIX AHTPONOTEHHOMY BO3JIEUCTBUIO. A B 3amoBeaHoi 30He (OTTYK),
MPOIICHT COJIEPKaHUs KEHCKUX ocoOel coctaBmil 52%, uro Ha 4% Oomble dyem
MY>KCKUX 0co0eil, a B myHKTe bynaH-CororTy, NpOLEHTHOE COJAEPKAHHE JKEHCKHX
oco0eit ObLT OJIM30K K KOHTPOJIbHOMY BapHaHTy U cocTaBua 45%, 3TOT MyHKT OLICHEH
KaK MEHEE Harpy >KCHHBIN.

Tabauma 3.2.14 - BuomerpruecKue moKa3aTein IUI0I0B 00IEUXH KPYITHHOBH,THOM
(Hippophae rhamnoides L.)

No Cpennue 3HaueHUs MapaMeTpoB
/11 JlmmHa Jnuua mopa | uamerp mmoga | Macca miona
Mecta c6opa IO JOHOXKHU M=+m, MM M=+m, MM M=+m, rp
M=+m, MM
1 Ottyk 3,8+0,02 7,3+0,6 5,1+0,4 0,2+0,01
2 Tamusr 3,0+0,03 7,6£0,5 5,4+0,5 0,6+0,04
You-CapsI-Oii 2,84+0,02 7,240,7 5,9+0,4 0,4+0,03
4 Houmon-Ara 3,2+0,03 7,8+0,7 6,7+0,6 0,2+0,03
5 Bocrepn 2,5+0,03 7,8+0,6 5,9+0,5 0,2+0,02

[Mpumeuanue: X + SE

CooTtHomieHUuE MYXCKUX U keHCKux ocoberr (MuXXO) B n3ydaeMbIx mpoOHBIX
IJIOIIAAIX TMpuBeneHbl Ha pucyHok 3.2.11 um onpenensnmu no mkaine B. 1L
BeccuetnoBa [9], cornacHo kotopomy npu cootHomeHun MuXXO = 1,0 — crenenp
HEraTUBHOTO BO3neicTBUA oTcyTcTByeT; npu 0,9-0,8 — cnaboe; nmpu 0,7-0,6 —
cpennee; npu cootHomieHnn MwuXXO 0,5 m Huxke — cunbHoe. ClenoBaTeNbHO,
IIPOLIEHTHOE COJIEPKAHUE MYXKCKUX M JKEHCKUX 0Cc00€il B MPUOPEKHOIN 30HE MOKET
CIYXUTh  MHGOPMATUBHBIM  (DUTOMHIMKATOPOM  CTENEHU  AHTPOIIOTEHHOIO
BO3/ICUCTBHUS HA SKOCUCTEMY 03€pa.
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I

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

Pucynok 3.2.11 - U3Menenue cootHouieHus nojaoB Hippophaé rhamnoides L. non
BJIUSIHUEM peKpealmoHHoN Harpy3ku (%).

Takum oOpa3om, yMepeHHas, [O3WpOBaHHAsi HArpy3ka, C Yy4eToM
9KOJOTUYECKON EMKOCTHU Cpe[bl, Ha DKOCHUCTEMY O3epa KJIY K YCTOHYMBOMY H
JOJITOBPEMEHHOMY ~ HCIIOJB30BAHUIO  DKOCHUCTEMHBIX  YCIOYT H  TOJyYCHHUS
JOJITOCPOYHOM MPUOBUTM IS MECTHOTO CooOIecTBa, a (UTOWHIMKAIIMOHHBIC
1oKasareyiv o0Jenuxu KpymuHoBuaHOU (Hippophae rhamnoides L.) MOTYT CIIy>KHUTb
OTICPAaTUBHBIMU MMOKA3aTEISIMHU CTEIEHU HATPYKaeMOCTH MPUOPEIKHBIX IKOCUCTEM H
YCTIEITHO UCTIOIB30BAHBI MPU OIEHKE IKOJIOTUYECKOTO COCTOSHUS MPUOPEKHBIX 30H,
a TakKe MOTYyT OBITh WCIOJB30BaHBI TpPU pa3pabOTKe HHTETPATBLHOTO IUIaHA
yrnpasieHus. Vcronas3oBanue 00JIenuxu Kak OMOMHAUKaTOopa 0co0eHHO d(PhHEeKTUBHO
Ipd  KOMIUIGKCHOM  OIlEHKE  TIOMMEHHBIX W  IPUOPEKHBIX  DKOCHCTEM,
MOJABEPrarOIIUXCs  JUIUTENBHOM, KYMYJSITUBHOM  PEKPEALMOHHOW  HArpyskKe.
OmpeneneHre yKa3aHHBIX (UTOMHAMKAIMOHHBIX TIOKaszareled WHGOPMATHBHBI,
CPaBHUTEIHHO MaJI03aTpaTHBI, MOTYT OBITh OIICHCHBI B TMIOJEBBIX YCIOBHIX
WHCTICKTOPAMH IKOJIOTUIECKUX CITYKO.

I'/TABA 4. «Kputepuu OlleHKH COCTOSIHUSI BOJHBIX PeCypcOB, OCHOBAHHbIE
HA WCNOJIB30BAHUM 3KOJOTMYECKHX HHIEKCOB M HHIMKATOPOB)» IIOCBSIICHA
PACCMOTPEHMIO  AKTYyaJbHBIX OJKOJOTMYECKHX TMPOOJEM BOJHBIX  JKOCHUCTEM
Keipreizckoit PecniyOnuku. B rmaBe aHanu3upyroTcsi JaHHBIE XapaKTepU3YIOIIHE
kauectBO Box pexk Hapem, Kapa-Keue m o3epa Hccbik-Kyns u  npuBonarcs
apTyMEHTHl 0 HEOOXOIMMOCTH TPUMEHECHHS KOJOTHUECKUX WHIEKCOB ISl OIEHKH
WX Ka4eCTBa.
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4.1 Jkojgoruyeckoe CcOCTOsIHME BOJHBIX 3KocucTreM KbIpreiscrtana wu
CHCTEMbl OLCHUBAHMSA HX IKOJOTHYECKOro coctosiHus. VccrmenoBaHus OLIEHKU
KauecTBa BoJibl 03epa Mccrik-Kynb nokasanu, 4to usmepsiemble PU3NKO-XUMUYECKUE
napameTpbl He JOCTaTOYHBI JUIsl aHAJINM3a €ro TPOPUUECKOro CTaTyca, U HYyKIAl0TCs B
noucke 0Oojee KOMIUIEKCHBIX MOJIXOJ0B €ro oleHKU. 1o opuiumaibHbIM JaHHBIM,
OCHOBAHHBIM Ha I[I0KA3aTeJSIX TUAPOXMMHYECKOTO aHaIN3a, THIPOXUMUYECKHM
coctaB BoJibl 03epa Mccblk-Kyiib Hen3meneH, 3a nociennue 20 JeT 1 COOTBETCTBYET
TpeOyeMbIM HOpMaM.

4.2 AHaiu3 JKOJOTHYECKOro cocrossHuss o3epa MHccebik-Kyas u  pex
KpbIpreizcrana ¢ noMoumbi0 3K0JI0rH4eCKUX HHAEKCOB. OleHKa IKOJI0rMYeCKOro
cocTosiHuA 03epa Mccebik-Kyab 1mo mHAEKCY COCTOSIHMS TPO(PHUIECKOr0 YPOBHA
(TLI). Onnako, AeTalibHblEé PEKOTHOCHMPOBOYHBIE OOCIENOBAaHUS IPOBEACHHbBIC
HaMU TOKa3ajid, 4TO Ka4yeCcTBO BOJbI O3€pa MMEET TEHACHIMIO K 3arpsi3HeHuro. Ha
pucynkax 4.2.1, 4.2.2 u 4.2.3 npexacrasiensl GOTOCHUMKH, cienanHbie jetom 2020,
2022 wm 2024 romos. OHM HarIsSgHO JAEMOHCTPUPYIOT HETaTUBHYIO JUHAMMKY
COCTOSIHHSI MTOOEPEXkbs, OTPAKAIOUIYIO YXYIIIEHUE SKOJIOTMYECKON CHUTyaluH, 4YTO
CBHUJIETEIIBCTBYET O MPOrPECCUPYIOLIEM AHTPOIIONEHHOM BIMSHHUM U AKTYaJIU3UPYET
3aJladyy COBEpIICHCTBOBAHUS MOHUTOPUHIA M YCHUJIEHUS OXPAHHBIX MEPONPUSITHI.
bblmu mIpOBEAEHBI NIETAIBHBIE HCCIEIOBAHUS OIIEHKM KayecTBa BOJABI 03€pa, C
UCIOJIb30BAaHUEM  mapaMmerpa  “‘xjopodmmia-a”’.  bputo  yCTaHOBIEHO,  UTO
TpouyecKkuil craTyc o3epa B HCCIIEJOBAHHBIX 30HAX MMEET TEHJACHLMIO C/ABHIa C
OJIMTOTPO(HOCTU B CTOPOHY ME30TPO(HOCTU, YTO MOATBEPKAAET 0OOCHOBAHHOCTH
ucronbp3oBanus MHAekca TLI kak Hané&KXHOrO WMHCTPyMEHTA Ui JIHArHOCTHUKH
COCTOSIHUS BOJIHBIX DKOCHCTEM.

3HaHue TPOPHUUECKOro craryca 03epa MMEET MPUHIUMIUAIBHOE 3HAYeHUe
JUISL OLEHKH COCTOSIHMSI U (YHKIIMOHHUPOBAHUS BOJHBIX dKocUCTeM. Ero MokHO
paccMaTpuBaTh KakK KIHOYEBOM MHTETPAJbHBIA IOKAa3aTellb, OTPAXKAIOUIUN TaKue
KPUTHUYECKHA Ba)KHbIE XapAKTEPUCTUKH, KAK BEPOSTHOCTh BPEIOHOCHOI'O IBETECHHUS
UAaHOOAKTEPHUI U CUHE-3EJEHBIX BOJOPOCIEH, CTENEHb KUCIOPOAHOTO UCTOIIECHHUS B
IPUIOHHBIX CIOSIX U 0011ask MPOyKTUBHOCTh BOJOEMA.
JleranbHbI aHAMW3 yBEIWYECHUE mokasarenen uaaekca TLI, cBuaerenscTByer
00 M3MEHEHUHU YIBTPAOIUTOTPO(PHOro cTaryca U IMepexojia ero B Me30TPOQHBIMI
CTaTyC, IPUYUHON KOTOPOM MOTYT SIBJISITHCSA MOBBINICHHOE MOCTYIUICHHE OMOTEHHBIX
JJIEMEHTOB B 03€po. VICTOYHMKAMH KOTOPBIX MOTYT OBITh KaK peKpealiOHHBIC
Harpy3ku, TaKk M CEJIbCKOXO3SIMCTBEHHAs MAEATENBHOCTh. AHaJIW3 PE3yNbTaTOB IIO
azoty TLI(TN) nmokasan moBbIIIEHHOE €T0 coaepxkanue B 3anuBe banbikun, Gochopy
TLI(TP) nmoka3zain, 4To HauOOJBIIKNA €ro moKa3aTeab coJepxancs B oopasiax npod B
c.Hoxk-Tan. Pacuer unnekca TLI (Chl-a) nokazan BeICOKOE COJIepKaHUE €r0 B MyHKTE

YomnmoH-ATa.
19



‘B o

S e SR & A

Pucynok 4.2.1 - KauecTBo BoAbI 03€pa
Ucceik-Kyns, 2020r

Pucynok 4.2.2 - KauecTBO BOABI 03€pa
Uccrpik-Kyns, 2022r.

Pucynok 4.2.3 - KauectBo Bojsl 03epa Mccoik-Kynb, 2024 r.

Cpennue 3Hauenuss TLI mno mapamerpam MOKa3bpIBalOT, YTO CAMbIii BBICOKUI
BKJIaJl B oOulee Tpoduyeckoe cocrosiHue naroT 3HaueHus Chl-a, a mpo3payHoCTb
BoAbI (SD) cHMXKAET UTOTOBYIO OLIEHKY (PUCYHOK 4.2.4).

12 11.58

10¢

3Havenue TLI

1.43

0.2

TP TN T.Chia 05D

TUI_Total

Pucynok 4.2.4 - Tpoduueckuii mnnexkc (TLI): cpemnue 3HaUYeHHUS MO OCHOBHBIM

napameTpam
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JInsi OLEHKM BIUSIHUSL MCCIEAYEMbIX I[apaMeTpoOB Jpyr Ha Jpyra U Ha
M3MEHEHHE OJIHOTO M3 KIIIOUEBBIX MOKazarened Obuia nmoctpoeHa 3D-Busyanuzanus,
yunutbiBatomas tpu ¢aktopa (TN, TP u Chl-a), npuBenena na pucynke 4.2.5a u
yuuTthiBaromas 4 ¢akropa (TN, TP, Chl-a u SD), npuBeaena Ha pucynke 4.2.56. O6e
MOJIEJIHM TIOKa3aJIk 3aBUCUMOCTb, Xsiopoduiia-a or TN u TP, a takxke Bnustaus SD.
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a) s 0)
Pucynox 4.2.5 3D mogens MLP Brustaust TN, TP, SD na Chl-a
[Ipumedanue: a) moaens yuntsiBaeT Tpu paxrtopa (TN, TP, Chl-a); 6) 4 dakropa (TN, TP, SD, Chl-a).

[TocTpoennass Mojaenp ToOKasaia, 4To KoHIeHTpamuu odmero azora (TN) u
obomero d¢ochopa (TP) oka3piBalOT 3HAYUTENILHOE BIMSHUE Ha COACPKAHUE
xinopodmina-a (Chl-a). VYcranoBnena mnpsmas 3aBUCUMOCTb: MPU IOBBIIICHUU
ypoBHelt TN u TP nabmronaercs yBennuenue konmentpanuu Chl-a.

C uenpro MHTEPNOIMPOBAHUS IPOCTPAHCTBEHHOTO PACHPEIEICHUS] HEKOTOPBIX
CBOMCTB KaudecTBa BOJbI o3epa Mccwik-Kynb Obutn pa3paboTaHbl TpH pa3inyHBIC
monenu: CrabunbHasi, [ayccoBckas u PamumonanbpHO-KBaapatuyHas. Hwuskue
3HaueHus Kod(QuIMeHTa HaJAeKHOCTH YKa3bIBAlOT HAa TO, YTO BBHIOpaHHAS cXema
oTOOpa MNpod U PaACCTOSIHUS MEXKAY HUMU TOAXOAAT I MOJCIUPOBAHUS
MPOCTPAHCTBEHHOW W3MEHYMBOCTM CBOWCTB BOJbl. B TO BpeMs Kak BeIMYMHA
MoKasaresis HaJeKHOCTU OOBACHSET OMMOKY MpU OTOOpe M aHAIU3€ NMEPEMEHHBIX,
HYJICBO€ 3HAYCHHE TMapameTpa HAACKHOCTH OOBICHSIET OTCYTCTBHE OIIUOKH
V3MEPEHUS U U3MEHYMBOCTU HAa KOPOTKUX PACCTOSHUAX. Pe3ynbpTarsl MoKa3aiu, 4Tro

BCE MOJICIIN SIBJISIIOTCS HAACKHBIMU (Tabymma 4.2.3).

Ta6muma 4.2.3- CBoiicTBa HeKoTOphIX Kriging-Mopeneit nHaekca KauecTBa BOIbI

[Tapametpsl | Moaens  |Perpecc |Nugget |[Range |Sill, [Nugget/ | ME1 RMSSE2
dbyukius Co A Co+C | Sill,%

215 *x

TN Stable +0.96 0 1 0.06 | 0.00 0.1 1.01
-164.59

* X +

TP Gaussian | 0.73 0 1.07 0 0 0.0002 0.9
Rational | -0.42* x

Chl-a Quadratic | +3.02 0,1 0.48 [107.87 0.1 7.82 0.7
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CornacHoO  MOCTPOEHHBIM  KapTaM  HOPOCTPAHCTBEHHBIX  HW3MEHEHUH,
KOHIIEHTpaIusi HUTpatoB B o3epe Mccrhik-Kynb Bapsupyer B npegenax 0-0,9 mr/m,
IpU 3TOM YCTaHOBJIEHO, YTO OHA COCPEJOTOYEHAa B BOCTOYHOW YacTH 03€pa, UYTO
MOXET ObITH 00YCIIOBJICHO BIMSHUEM MPUPOTHO-KIMMATHUYECKUX (DaKTOPOB, a TAKXKE
MOCTYILJIEHUEM ITPOMBIIIIEHHBIX U KOMMYHAJIbHBIX CTOYHBIX BOJI (PUCYHOK 4.2.9).

78°14'0"E

Legend

76°12'0"E: E Issyk-Kul Lake

Kriging

Prediction Map
TN (mgil)

Filled Contours

o013

B 0,13-0,22
0,22 — 0,29
0,29 - 0,35
0,35 — 0,39
0,39 = 0,44
0,44 — 0,51

o 5 0 30 40 [ o51-081

= | Kilomet I 0.61-0,73

Il Cc73-00

Pucynok 4.2.9 IlpoctpancTBeHHOE pacnpeaeieHue KOHIIEHTPAIMi HUTPATOB.

Konnentpanus ¢dochopa B o3epe BapwupoBana B mpenenax 0-0,006 wmr/im,
dochop ObLIT CKOHIICHTPUPOBAH B CEBEPO-BOCTOYHON YACTH 03€pa, YTO KOPPEIUPYET

C OCHOBHBIMHM HCTOYHHKAMH IIOCTYIUICHHA OTXOJOB KMBOTHOBOJACTBA (pI/ICYHOK
4.2.10).

78°14'0"E
-

76°12°0" Legend
76°12'0"E = Issyk-Kul Lake
Kriging

Prediction Map

PO4 (ugiL)
Filled Contours
. ’ B 0 -0,0016
N N 0.0016 — 0,0026
- t 0,0026 — 0,0032
AN 0,0032 — 0,0035
e 0,0035 — 0,0041
1:700.000 0,0041 — 0,0051
0,0051 — 0,0067
Do 0 M 2 48 I 0,0067 — 0,0094
e i = B 0.0054 — 0,014
I 0.014 — 0,021

Pucynoxk 4.2.10 ITpoctpancTBeHHOE pacnpenenenue KoHneHTpaunii POq.

KonnenTpanus, xnopoduia-a B o3epe Konebanacs B npenenax 0-8,7 mr/m® u

COCpPEeIOTOYEHA B CEBEpO-3alaJHOM 4YacTH O03€pa, BEPOATHO, YKa3blBae€T Ha
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IOBBIIIEHHYIO YYBCTBUTEIBHOCTH JAHHOM 30HBI K AHTPONOTEHHBIM BO3JECUCTBHSIM,
YTO CBSI3aHO C €€ DKOJOTMYECKOHW XPYNKOCTBIO M HECHOCOOHOCTBIO K OBICTPOIi
BOCCTAHOBUTEJILHOW PEaKlMM Ha BHEIIHUE HArpy3ku (pucyHok 4.2.11).

Legend
) 1ssyk-Kul Lake
Kriging
Prediction Map
Chi_A__mg
Filled Contours
I 0 - 0,604
N B 0,694 — 1,13
1.13-1,83
" %g : 1,83 - 2,92
5 2,924,867
1:700.000 4,67 -7.42
7.42-118
Lo L o - b8 11,8-187
B 18,7 - 29,6
Bl 206 - 47

Pucynok 4.2.11 [IpocTpancTtBeHHOE pacnpenenenne koHnentpanuii Chl-a.

Takum o00Opa3om, COTJIaCHO TPOBEICHHBIM HCCIEAOBAHUSAM, TpoPuUecKuit
ypOBEHb  0O3epa  OT  YJIbTPAOJUTOTPO(HOTO  TOCTENEHHO, B  Haumbojee
ypOaHU3UPOBAHHBIX MECTaX, MEPEXOAUT B Me30TpodHOE cocTosiHue (Tadnauna 4.2.4).

Tabmuma 4.2.4 - Tpoduueckuit ypoBeHb o3epa mno wusHaekcy TLI: 3HaueHus
nokazaresnei 3a 2022 rox

[TyHKTBI Touka | TN | TP SD Chl-a TLI
orbopa | mr/ | mr/n M MT/M?
1
Kaxpi-Cait 9c 0,43 10,001 | I5 2,3 1,01 OJIUTOTPOd
Banbikybl la 0,94 10,005 | 8,5 6.4 2,21 Me30Tpod
Yoxk-Tan 4a 0,66 | 0,006 | 12 8,7 2,14 Me30Tpod
Yommon-Ata | S5a 0,68 0,002 | 14 8,9 2,00 Me30Tpod
I'puropbeBka | 6a 0,69 | 0,006 | 13 7,1 1,97 OJIUTOTPOd
bocrepu 7a 0,71 { 0,003 [ 9,7 6,4 2,06 Me30Tpod

4.3 DKojiorn4ecKoe cOCToOAHNE NMPUOPeKHbIX 0y(PepHBIX IKOCUCTEM 03epa
Hcepik-Kyab m MX posib B YCTOHYHMBOM Ppa3BUTHM. BbUIo mpoaHaIn3upoBaHO
IKOJIOTHYECKOE COCTOSIHUE MTPUOPEKHBIX OyhepHbIX 3KocucTeM o3epa Mccwik-Kynb u
UX POJIb B YCTOMYMBOM Pa3BUTHUHU.
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IIpoBeneHHble uccnenoBanus, nokaszanu, yrto ¢ 2000 roga maeTr TEHACHLMS
CHIDKEHHMS TUTOIIAIU IPUOPEXHBIX OydepHbIX 3eMenb (Tadnuna 4.3.1).

Tabmuna 4.3.1 Ilnomans npeoOpa3oBaHHBIX NPUOPESKHBIX OydepHBIX 30H Ha
paccrostnun 100 m 1 500M, ra

Tpanchopmanus 1163 2012r. 2017r. 2021r.

Bcero Ha paccrosinuu 100 metpoB umeercs 2306 ra 3emenb

3acTpoiku Ha pacctosiHuu 100 M 104.52 220.71 329.6
Bcero Ha paccrosHun 500 meTpoB umeercs 8551 ra zemens

c/x 3emisn Ha paccTosHUU-500 M 2429 2189.65 2116.4
3aCTpOMKH Ha pacctosiHuu 500 M 446 663.78 910.09

Jlanubie Tabmaunbl 4.3.1 MOKa3pIBalOT, 4YTO MPUOPEKHBIE Oy(epHbIE 30HBI
(ITb3) 3ametHo ymenbwarwTcs, ¢ 2010 roma Ha paccrosauu 100 MeTpoB OT
oeperosoii uaun 3actpoeHo [1b3 14.5%, a na paccrossaum 500 MeTpOB 3aCTPOEHO
Bcero 35.6% I1b3 wim 64.4% cocTaBisItOT ecTeCTBEHHbIE 3KOcHCcTeMbL. Eciu yuecTsb,
YTO I COXPAHEHUS CaMOBOCCTAHABJIMBAIOLIEH CIHOCOOHOCTH PEKOMEHIYETCs
coxpanuth 70% 3KOCUCTEM, TO IPEBBIIIIEHUE TPE0OPa30BaHUS YKE COCTABISIET 5.6%.

CornacHo aHanu3zy, npuopexHbie OydepHbie 30HBI ObUIH TPaHC(HOPMHUPOBAHBI
s cnenyromux ueneit: 104.52 B 2012 roay, 220.71 B 2017 roay u 333.4 ra va 100
M mutomaau 3actpoiiku B 2021 roay. Hns nmamuu Ha 500 meTtpoB B 2012 roay - 2 429
ra, B 2017 roay - 2 189.65 ra, B 2021 rogy - 2 135.18 ra. B 2012 rony - 446, B 2017
rony — 663.78, B 2021 romy — 910.09 ra 3emum moxa 3acTpoilky (Kuible 0Ma,
rocTeBble JI0Ma, caHaTopuu, kade). CienoBaTenbHO, NMPUOpPEKHAS PACTUTEIBHOCTD
ObL1a BEIpYOJIeHa B OCHOBHOM TIOJ1 3aCTPOMKY.

4.4 Jxoj0rnyecKue PUCKH NMpeodpPa3oBaHusl NMPHUOPEKHBIX IKOCUCTEM B
arpoaanamadTsl ¥ NMOCJCACTBUA JJA YCTOMYUBOro pasBurus o3zepa Hccbik-
Kyab. 13 npeoOpaszoBbsiBaeMbIX JIaHAMIAGTOB 00pas3ilbl ¢ aOpPUKOCOBBIMU TOJISIMH
uMen 0oliee OJIM3KUN K €CTECTBEHHBIM OOJICTTMXOBBIM 3apOCIISIM CBOMCTBA TIOYB, TI0
CPaBHEHHMIO C CEJIbCKOXO3SIMCTBEHHBIMU KYyJIbTypaMH, OJIHAKO HEOOXOAUMO
YYUTBIBaTh, YTO TIPU BBIPANIMBAHUUA  IUIOJOBBIX  KYJIBbTYpP, MHOTOKPATHO
WCIIOJIB3YIOTCS Pa3IMYHBIC TePOUITUIbI, MHCEKTHIIMIBI U MTeCTUIINIBI, KOTOPHIE MOTYT
HAHOCHUTh CYILIECTBEHHBIN yIIepO 3KOCHCTEME 03€epa.

4.5 OnpeneseHue MUPUHBbI NpudOpexHoil 0ydepHoi 30HbI 03epa HMcchik-
Kyab ¢ uHcnoib30BaHMEM MeTOJa «COOTHOIIEHHMSI BBITOALI M  3aTPaT».
HepammonaneHoe mnpeoOpa3oBaHre MPUOPEKHBIX DKOCHCTEM O3€p MPUBOAHUT K
LEJIOMY PAJlY KOJOTHYECKUX MPOOJIEM, B TOM YUCIIE PUCKY MOTEPH KAYECTBA BO/IBI,
norepu  OHMOJOTMYECKOTO  pa3HOOOpasuss M PeakpealdoOHHOro  IMOTEHUHMaia.
Kputnyeckn BaKHBIM WHCTPYMEHTOM JUISI COXPAHCHHsSI MPUOPEIKHBIX IKOCHCTEM
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ABIAIOTCS TpUOpekHbIe Oy(epHble 30HBI, TaK KaK OHH HE TOJBKO 3aIIUIIAIOT OT
AHTPOINOTE€HHBIX BO3JEHUCTBUI, HO M WIPAIOT KIIOYEBYIO pOJIb B MOJAECpPKAHUU
CaMOBOCCTAHaBJIMBAIOIIEH  CHOCOOHOCTH  3KOCHUCTEMBI  03epa, olecreyuBas
CTaOMIN3aLMI0 OMOJOrMYECKOI0 Pa3HOOOpa3us U CHIXKEHHE JAerpajallid BOJHBIX
pecypcoB. KakoBa nomkHa OBbITh ONTHUMallbHAs MIMPUHA NPUOpexHONW OydepHOil
30HBI? BBII MCHOJIB30BAaH METOJ «COOTHOILUEHHWS BBITOJABI W 3aTpar», B KOTOPOM
onTUMajbHas IMpuHa Oy(depHOH 30HBI PACCUUTHIBATIACH HA OCHOBE 3KOHOMHKO-
DKOJIOTMYECKUX  BBITOJ W  SKOHOMUYECKOM  CTOMMOCTH  HWHBECTULHMA  Ha
BOCCTAHOBJICHHE  IpeoOpa3oBaHHOro  JaHmmadra. beumn  cMonmenrpoBaHbI
BO3JICUCTBUSI M3MEHEHUS! CTPYKTYpbl Oy(epHOl 30HBI Ha KayecTBO BOJbI 03€pa C
UCIIOJIb30BAaHUEM IKOJOTMUYECKH 0OOCHOBAHHBIX CLIEHAPUEB, MO3BOJISIOLIUX OLICHUTH
BO3MOKHbIE U3MEHEHHUS B TMAPOXHMUYECKOM COCTABE M SKOCUCTEMHBIX Ipoleccax
BOJIOEMA.

CornacHo craTucTHYecKMM pgaHHbIM Ha 2012-2022 roapl, HEOOXOIUMO
BepHYTh 333.4 ra 3aCTpPOEHHBIX 3€MeNb MOJ KyCTapHUKUA WM NAcTOMILNA, YTOOBI
PEIOTBPAaTUTh YCWIEHHE NpoLecca 3BTPOQUKALMU U COXPAHUTh YCTONYMBBIN
peKpealMoOHHbIM MOTEeHIKan o3epa. B Hammx ycioBusx, Ha npumepe o3epa Mcchik-
Kynb, mmpuna 6ygepHoit 30HbI A 3KocucTeM BapbupoBaia oT 200 M B HaUMeEHee
yp6aHu3upoBaHHbIX 30Hax 70 600 M B Haubosee ypOaHuzupoBaHHbIX. [losrydyeHHbIE
pe3yabTaThl  MO3BOJIAIOT  CHEJNATh  BBIBOJA, YTO C YBEIMYEHHEM CTEIEHU
TpaHchopMauy NpUOPEKHbIE TEPPUTOPUH TEPSIOT CBOIO SIKOJIOTMUECKYIO LIEHHOCTD,
Y 3aTpaTbl Ha KX BOCCTAHOBJIEHHWE BO3PACTAalOT, CTAJNO OBITh ISl COXPaHEHHUS
HKOJIOTUYECKOTO Oallanca moTpedyercss Oosblas MIHMPUHA MPUOPEKHON OydepHOoi
30HbI. Takxke uccnegoBaHUs TMOKa3aldd, 4TO TpaHchopMmalusi MNpUOPEKHBIX
Oy(depHbIX 30H UMEET MPSAMYIO KOPPEJSIUIO C YBEJIIMYEHUEM B BOJAE XJopoduiia-a
(Tabnuia 4.5.1).

Tabmuna 4.5.1 - 3aBUCUMOCTh TpaHC(OPMAILIUU SKOCUCTEMBI OT 3HAUYEHUS MHJEKCA
TLI

["onbr Cpenuuii TLI | % npeoOpa3oBaHHBIX % mpeoOpa3z0BaHHBIX
TIOMIACH Ha PACCTOSTHUYM | TUTONIAICH HA PACCTOSTHUH
100Mm 500m

2017 1,42 9,57 33,37

2022 2,14 14,46 35,61

Kak  Bumno w3  Tabmumer  4.5.1 C  YBEJIMYEHUEM  IMPOLEHTA
TpaHC(HOPMUPOBAHHBIX 3€MENb PACTET U UHJIEKC TPO(PUUECKOro YpoBHsS BOJIBI 03€pa
Uccbik-Kynb, 4To moka3blBaeT 3HAYUMOCTh JUMUTHPOBAHUSL TpaHC(HOPMUPOBAHUS
npuOpexHBIX Oy(pepHBIX 3eMellb Il YCTOMYMBOIO Ppa3BUTUS U HCIOIb30BAHUS
DKOCHUCTEMBI 03€pa.
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Jlis coxpaHeHUs TPHUPOAHON HKOCHUCTEMBI W O0OECIEYEHHS YCTOHYHMBOIO
Pa3BUTUS U MOJYYEHHUS BBITOJ OT 3KOCHUCTEMHBIX YCIYr HE HaHOCS eMmy yuiepOa
HEOOXOJMMO BJAJETh TOJHOW HHPOpMAIMEd O COCTOSHUSIX, BO3MOXKHBIX
NOCJEACTBUAX IPUHUMAEMBIX JEWCTBUM, JMJISI JIOCTHKEHHS YEro KIHOUYEBBIM
(dbakTOpoM SIBIISIETCA MPABWIBHO OPTaHU30BAHHBIM IKOJIOTMYECKU MOHUTOpHUHT. Ha
OCHOBAaHHMM TIOJYYEHHBIX JaHHBIX Obula pa3paboTaHa HayuyHas pa3paboTka
WH()OPMAITMOHHOW CHCTEMBl SKOJOTUYECKOTO0 MOHHUTOpHHTa o3epa Mccwik-Kyinb
(UCBM), mo3Bomsomas Mody4aTb HMHPOPMAIMI0O M aBTOMAaTU3MPOBAHHO
pacuntbiBaTh HHAeKC TLI, mupuHy npuOpexxHoi OydepHON 30HBI o03€pa, B
3aBUCUMOCTH OT TipeoOpa3oBaHus MNpuUOpexHbIX OydepHbIX 30H, Ha 0aze
Nuxenepnoro ¢akynprera KTY Manac. IlonyueHnHbie pe3yabTaThl MOAYEPKUBAIOT
HEOOXOJMMOCTh ~ BHECEHUSI  M3MEHEHHMH B  HAMOHAIBHYID  IPOrpamMmy
HKOJIOTHUECKOTO MoOHuTOpuHra o3epa HMccbik-Kynb, BkiItouas omnpeaesieHue
nokasarens «xJopopuiui-a», a TakkKe TIepecMOoTpa CTpaTerud yIpaBIICHUS
OpUOPEKHBIMU  3KOCUCTEMAMHU. IJTO TMO3BOJIUT YCTAaHOBUTH HENPUKACAEMBbIE
OydepHbie 30HBI, CIOCOOCTBYIOIIME COXPAHEHHUIO KAauyeCTBa BOJIbI U 00OECIECYEHUIO
YCTOMYMBOCTU DSKOCHCTEMbl 03€pa, MOJJEpKUBasi €ro NPUPOAHBIA OalaHC WU
camoperynanuio. [IpemioxkeHo BHECTH M3MEHEHMSI B HAIMOHAIBHYIO IPOrpPAMMY
HKOJIOTHYECKOTO MOHUTOPHUHIA, JOMOJHUB €ro IOKa3aTeleM «XJOopoduiui-ay,
ungexcom TLI, opranmzanueit HabmoneHust 3a TpanchopmMupoBaHue TPHOPEKHON
OydepHoil 30HBI 03€epa, pa3paboTaHbl U BHEAPEHBI B MPOU3BOACTBO (/lemaprameHT
OonopazHooOpazusi U 0co0O0  OXpaHSAEMbIX MNPUPOAHBIX  TEPPUTOPUN  MpHU
MuHucTepcTBE NPHUPOAHBIX PECYPCOB AKOJOTMM M TexHU4eckoro Hazazopa KP,
Hupexuus buocdepnoit Teppuropun «blceik-Kenby) npaktuueckue peKoMeHIALNH
«OnTuMu3anus CUCTEMbl FKOJIOTHYecKoro MonuTopunra Mcceik-Kynb» 1 Metoauka
oTbopa npob U omnpeneneHus xjaopoduiuia-a. PaspaboraHHple HayuyHbIe pa3pabOTKH
MO3BOJISIT HE TOJIbKO COOMpaTh aHAJUTHUYECKHME JaHHble, HO M TO3BOJIAT
aHAJIM3UPOBATh M NPUHUMATh COOTBETCTBYIOIIME MEPbI MPEAOTBpALIAIOIINE
YXYALIEHHE 3KOJOTUYECKOI0 COCTOSIHUS IKOCUCTEMBI 03€pa.

4.6 UHTerpupoOBaHHbIN HHAECKC YSA3BUMOCTH KaK OCHOBA YCTOMYHMBOIO
pa3sBUTHS NPUOPEKHON 30HbI: aHAAM3 Ha npuMepe o3epa Uccbik-Kyab. C uensio
OmnpeneNeHus M OLEHKH YSI3BUMOCTH MPUOPEXKHBIX DKOCUCTEM, Ha MpHUMEpE
npubpexHoit skocucTteMbl o3epa Mccwik-Kynb OblT ompezesneH MHTErpUpOBaHHBIM
uHgekc npudpexHon ysazBumoctu (ICVI), B pacuere KOTOpOro ObLT MCHOIB30BaH
uHaeke npubpexHoit yszpumoct (CVI) u conumanbHO-3KOHOMUYECKUNM WHIEKC
yszpumoct  (SVI).  BnusHue denoBeueckol MAESTENHHOCTH Ha MPUOPEKHYIO
Tepputoputo o3epa Hccebik-Kynp ObUT OLEHEH KOJMYECTBEHHO IYTEM pacyeTa
CollMaJIbHO-OKOHOMHYEeckoro  uHzaekca (SVI)  wusywaemoro  paiiona. SVI

WUTIOCTPUPYET CTEMEeHb YIrpo3bl  COLUAIBHO-)KOHOMHUYECKUX (PaKTOpoB  Jjist
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npuOPEXHBIX TeppuTOpHuil. [laHHBINA aHaNW3 MpoBOAWICS MyTeM cOopa maTepuaa,
CTATUCTUYECKUX JAHHBIX U Mojcuera uHjaekca SVI g kaxaoro aiMUHUCTPaTUBHO-
TeppuTopuasibHoro paitoHa Mccwik-Kynbckoir o6nactu. CorjacHo TpOBEAEHHBIM
pacu€ram, CTENeHb YSI3BUMOCTH 3KocucTeMbl o3epa Hcchik-Kynb, oOycnoBieHHas
KOJMYECTBOM PEKPEAMOHHBIX OOBEKTOB, OIICHMBAETCS KaK BBICOKAsl ISl BCEX
palioHOB. AHAJOTWYHO, CTENEHb YSI3BUMOCTH, CBA3aHHAs C 3EMJIEINOJIb30BaHUEM,
TaK)K€ MMEET BBICOKME 3HAYEHUs 110 BCEH TeppuTOpHUH. VIHTEHCHBHOE 3€MIIEJENNE B
npuOpeXHOM 30HE NPUBOAUT K CYHIECTBEHHON TpaHcopMamuu MIpUpOTHOTO
JaHamadTa, 4TO CHOCOOCTBYET Jerpajalvy SKOCHCTEMbl M HapylIeHHIO OajaHca
MEXAY MPUPOJHBIMU U aHTPONIOTEHHBIMU (paKTOpaMHu.

AHTpOINIOTeHHOE  BO3JEHCTBUE - YypOaHW3alUus TEPPUTOPUU, PaA3BUTHE
IIPOMBIIIVICHHOCTH, TPAaHCIOPTa, BBIAC CKOTA, OPOUICHUE 3E€MeJlb SBJISIOTCS
HETaTUBHBIMHU (DaKTOpamH, yrpoKalOLUIMMHU 3KOJOoruueckoi OesomnacHoctu Mcchik-
Kynbckolt o6mactu. 3arpsi3HEHHbIE Y4YacCTKH, CBS3aHHbIE C pe3yjibTaTaMu
NEeATENBbHOCTH TOPHOA00BIBAIOIIEH MPOMBIIIIIEHHOCTH, MPEJACTABISIOT BBICOKHIM PUCK
C TOYKH 3PEHHSI 3KOJOTHUECKHUX MTOCIIEICTBHIA.

[Io counambHO-3KOHOMHYECKOM YSA3BUMOCTH 3HaueHUs SVI BapbHpOBAIHCH
cnenyromuM obpazom: Mccwik-Kynb (237,2)> Ton (158,1)> Ax-Cyy (125,0)> Tron
(42,43)> Hxetei-Ory3 (24,49). Tronckuii n Jxetp-Ory3ckuii paifloHbl UMEIOT 0oJiee
cnalbyio CTENeHb YSI3BUMOCTH H3-3a HM3KOH IUIOTHOCTH HACEJIEHHs, OTCYTCTBUS
COBPEMEHHOU MHPPACTPYKTYPHI U MPOMBIIIIIEHHOCTH (pUCYHOK 4.6.1).
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Pucynox 4.6.1 [IIpocTpaHcTBeHHass ~ M3MEHYMBOCTh  HMHAEKCA  COLMAJILHO-
skoHOMHYECcKOU ys3BUMOCTH (SVI) mobepexnbs o3epa Mccrik-Kynb.

HpI/I IMoIIapHOM CpaBHCHHHA COIINAJIbHO-3KOHOMHUYCCKHX IMCPCMCHHBIX

MMPUOPUTCTHBIMHA IMAPAMCTpaMU ABJIAKOTCA IINIOTHOCTH HACCIICHUA, HpI/I6pG)KHOC
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3eMJICTIONB30BaHNE, a4 TAKXKE YHUCIO PEKPEAMOHHBIX W MPOMBIIUICHHBIX OOBEKTOB.
OnHako, HECMOTpPS Ha CTAaTyC O0CO0O OXPaHAEMBIX MPUPOAHBIX TEPPUTOPHUIN BIIOIb
nooepexnbs o3epa HMcchik-Kynb, CyIIeCTBYIOT 3HA4YUTENIbHBIE MPOOJIEMBI B HX
YOPABJICHUH, YTO HE MO3BOJSET MOJHOCTHIO obOecrneunTh 3P(HEKTUBHYIO OXpaHy
OOIIT u coxpaHUTh 3KOJIOTMYECKYI0 YCTOMUUBOCTh PETHOHA.

Crenenp 3amMIIEHHOCTH TOJ3EMHBIX BOJI TPEICTaBIAeT COOOW ONHY WH3
KPUTHYECKUX  YS3BUMOCTEM  3KOCHUCTEMBl  03€pa, IOCKOJIbKY  HapylleHUe
€CTECTBEHHON M3O0JISIIUM 3TUX BOJOHOCHBIX TOPU30HTOB MOXKET NPUBECTH K
JIOJITOBPEMEHHBIM HM3MEHEHUSM THUJIPOJIOTHYECKOro OajlaHca M KayecTBa BOJHBIX
pecypcoB. OnpeiesieHle CTeNEHU 3alUIEHHOCTH MOA3eMHBIX BOJ [IpUHCCHIKKYIbS,
OBLJIO BBHITIOJTHEHO B COOTBETCTBUU ¢ MeToaukod B. M. TN'ompnbepra, BHeCEHHOM
moaudukanusimu, npemioxkeHHsiMu - K. A, KoxkobGaeBpim. Jlnst  oneHkH
MCIIOJI30BAIMCH 0aJUIbl, KOTOPBIE OMPEEISUTICh HA OCHOBE TaKWUX MMapaMeTPOB, KaK
TOJIIIMHA CJIA0OMPOHUIIAEMBIX OTJIOXKEHHUM, TJIyOMHAa YPOBHS TMOJ3EMHBIX BOJI,
JUTOJIOTUS U (PUIBTPALMOHHBIE XapaKTEPUCTUKHU TOPOJ, MPUMEHSST YpaBHEHUE,
npemnoxenoe K.A. Koxo6aeBpiM, 1o kotopeiM I'. T. MomgorasueBoil Obuia
coctaBiieHa kapta «CTeneHb 3allUIIEHHOCTH TMOJ3EMHBIX BOJI OCHOBHBIX
AKCIUTYaTUPYEMbIX BOJOHOCHBIX TOPU30HTOB», C HCIOJIb30BAHUEM MPOTPaMMBbI
Maplnfo (pucynok 4.6.2).

YEROBME OEOIMAGE It

mesala b S Sl S SAEbry 1 S———

Pucynok 4.6.2 — Kapra-cxeMa CTeNneH! 3alMUIIEHHOCTH MOJ3EMHBIX BOJ OCHOBHBIX
AKCIUTYaTUPYEMbIX BOJOHOCHBIX TOPU30OHTOB [IpuuCChIKYIIbS.

Bnusnue O0eperossix (hakTopoB Ha nodepexbe o3epa Mcewik-Kynb (CVI), Ob1n
OLICHEH C YYETOM TPEeX MEePEMEHHBIX (TUI OEpEroBoil TMHUM, PEKU U CTETICHDb 3aIUThI
TPYHTOBBIX BOJI), BIUSIONIUX Ha YS3BUMOCTH MPUOPEXKHBIX pailoHoB. Ilpu oieHke
ySI3BUMOCTH ToOepexbsi o3epa 3HaueHuss CVI BapbupyloTCs ClenyromuM oOpa3oMm:
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Uccbik-Kynb (15,49) > Ton (15,49) > xetsi-Ory3s (8,66) > Tromn (7,75) > Ak-Cyy
(5,0) (pucyHok 4.6.3).

Dzhety-Oghuz

Legend

Ltk byl

A aumak border
Diatrict boundary
cvi

Low

Pucynok 4.6.3 IlpocTpaHcTBEeHHAss U3BMEHYMBOCTh MHJEKCA YS3BUMOCTH MOOEPEKbs
(CVI) o3epa Uccpik-Kynn

[Ipubpexxubie  30oHbl  Mccpik-Kynbekoro u  ToHckoro  palioHOB
XapaKTEPU3YIOTCS BBICOKMM YPOBHEM YS3BUMOCTH, YTO CBSI3aHO C OOJBIIMM YUCIIOM
TYPUCTUYECKUX OOBEKTOB, pa3MEIIEHHBIX B HEMOCPEJACTBEHHOM OJIM30CTH K
OeperoBoii TUHUY, 32 MIPe/ieSlaMU YCTAHOBJICHHBIX OXPAaHHBIX TPaHUII.

OnpenenuB 3HaueHus [BYX mnpenasinymmx uHAekcoB SVI u CVI 06w
pacyrTaH MHTETPUPOBAHHBINA WHJIEKC YSA3BUMOCTH MOOepexbs o3epa Ncchik-Kyib.

Kak Buano wu3 pucynka 4.6.4, COOTHOUICHHE [JaHHBIX, MOJYYECHHBIX B
pe3yibTaTe pacuera MHJEKCa YSI3BUMOCTH MOOEPEXbsl, COLMATIbHO-OKOHOMUYECKOTO
WHJIEKCA YSI3BUMOCTH W WHTETPAJIbHOTO HHJIEKCA YSI3BUMOCTU MOOEPEKbs, MOKET
OBITh MCIOJB30BAHO B KAUECTBE MHTETPAIBbHBIX MMOKa3aTeNIe YCTOMYUBOTO pa3BUTHUS
OpUOpPEXKHBIX TEPPUTOPUM M KaK CHCTEeMa HMHAMKATOPOB  AHTPOIOTECHHOM
TpaHchOpMAaIK TEPPUTOPHUI JIsT ONPEACSICHUs MPUOPUTETHOCTH MEPOTPUSITHIA 10
YCTOMYMBOMY PAa3BUTHUIO TPUOPEKHBIX Tepputopuid. JIkerwl-Ory3ckuii paiioH
(16,12) B xkareropuum Hu3koro pucka. Ak-Cyy (65,00 u Tion (25,55)
XapaKTEPU3YIOTCS YMEPEHHOM CTENeHbl0 YSA3BUMOCTH. ToOHCkMil paiioH (86,80)
OTHOCUTCSL K KaTeropum BbIcOKOro pucka. Hakonen, Hccbik-Kynbckuii paiioH
(126,33) mpexncraBinsger coOod Haubosee ySA3BUMBIA MPUOPEKHBIM  yYaCTOK.
HNHTerpupoBaHHbI MHACKC ysA3BUMOCTH NpuOpexHoi 30HBI (ICVI), paccuntanubIit
JUISl KOKJIOM 30HBI, TOKA3bIBAET, YTO YA3BUMOCTh PA3JIUYHBIX YYAaCTKOB 3aBHCUT KaK
OT (PU3UYECKUX, TaK K OT COIMATBbHO-DKOHOMHUYECKUX (haKTOPOB.
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Pucynok 4.6.4 IlpoctpaHCTBEHHAass W3MEHYMBOCTb HWHTEIPUPOBAHHOTO HHAECKCA
ys3sumoctu nodepexbs (ICVI) Uccrhik-Kynbckoit 6eperoBoit TuHuM

CrnenoBaTenbHO, OLIEHKA YS3BUMOCTH IpUOpekHOM 30HbBI 03epa Hccrik-Kynp
C HUCMOJIb30BAHUEM HMHTETPUPOBAHHOIO MHJIEKCA YS3BUMOCTH, KOTOPBIM YUUTHIBACT
KaK (hU3UYECKHE, TaK U COLMATbHO-9KOHOMUYECKHE (PAKTOPHI, MO3BOJISIET IETAIBHO
0XapaKTEPU30BaTh JKOJIOTHYECKOE COCTOSIHME peruoHa. MHTerpanbHbI HHACKC
yszsumoct (ICVI) mo3Bosiser mony4yuTh Haubosee MOTHYI0 U OOBEKTUBHYIO
OLICHKY YS3BUMOCTH MNPUOPEXKHBIX 30H. B 3TOM CBsI3Uu ONHOW M3 NMPUOPUTETHBIX
3a/1a4 CTAaHOBUTCS OOecredeHue COATAHCHPOBAHHOTO B3aWMOJICHCTBUS MPUPOTHBIX
U COLMAIbHO-3KOHOMUYECKHX CHUCTEM, 4YTO SIBIISETCS KIIOUYEBBIM YCJIOBUEM JJIA
JOCTUKEHHUS YCTOMYMBOTO Pa3BUTHS IKOCUCTEMBI 03€pa.

Takum o0Opa3om, MOJYyYEHHBIE PE3YJbTAaThl MOAYEPKUBAIOT HEOOXOIUMOCTD
nepecMoTpa HaIMOHAJBLHOM MPOrpaMMbl HKOJOTMUECKOTO MOHUTOPHHIA 03epa
Ucchik-Kyap ¢ BKIIIOYEHHMEM MOKazaTeis «XJIOpoQuii-a» Kak KIHOYEBOTO
MHIMKaTOpa Tpoduyeckoro coctosinus. Taxxke 000CHOBAaHO U3MEHEHHE MOAXO0/I0B K
yIpaBJIECHUIO pUOPEKHBIMH HPKOCHUCTEMaMHU, BKJIFOYAs YCTaHOBJICHUE
HEMPUKOCAEMbIX Oy(epHBIX 30H, YTO I[IO3BOJUT COXPAHUTh KaueCTBO BOJIBI,
00ecreYnTh HKOJIOTUUECKOE PABHOBECHE U CIIOCOOCTBOBATh YCTOMYMBOMY Pa3BUTHIO
BCEM DSKOCHCTEMBI 03€pa. [IpensmoxeHO BHECTM W3MEHEHUS B HAIMOHAIBHYIO
nporpaMMy  SKOJIOTUYECKOT0 MOHHUTOPUHIA, JOMOJHMB €ro  IoKa3arejieM
«xyopoduni-ay, WHIEKCOM TLI, OpraHu3anuen HaOJII0IEHUS 3a
TpancopMupoBanue mpuOpexkHON OydepHON 30HBI o03epa; pa3paboTaHbl W
BHEJIPEHBI B MPOU3BOACTBO (JlemaprameHnT 6mopa3znoobpas3us 1 0cob0 OXpaHIEMbIX
NPUPOJHBIX TEPPUTOPUN NMPU MHHUCTEPCTBE MPUPOAHBIX PECYPCOB IKOJIOTUH H
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texHuueckoro Haazopa KP, Jlupekuus buocdepnoit teppuropun «blceik-Kenby)

NpaKTHUYeCKHe  peKoMeHaruu  «OnTUMH3AIUs  CHCTEMBl  JKOJOTHYECKOTO
MoHuTopuHra oszepa Mcceik-Kynas» u meronuka oTdbopa mpo0d U ompeaeseHus

«XJ0pOoduUILIa-ay.

B I'V/TABE 5. «J9Kko0JI0rH4ecKH yCTOHYMBbBIE MOAXO0AbI K MCIO/JIb30BAHUIO
INPUPOAHBIX PECYPCOB M PEUUKJIMHIY OTXOA0B B PEruoHax, MOABEPKEHHBIX
TEXHOTCEHHOMY BO3ACHCTBUIO» IIPUBEICHBI METOABI, MOAXOABl WU IPUMEPHI
IIOJIOKUTENIBHBIX MPAKTUK PALMOHAIBHOIO MCIIOJIB30BAHUS IIPUPOJHBIX PECYPCOB B
pETHOHAX NOABEPKEHHBIX TEXHOIEHHOMY BO3JCHCTBUIO. [J1aBHOW 3amader Ipu
OpraHM3aly JACSITEIbHOCTH MPOMBIIUIEHHBIX OOBEKTOB SBIsETCS oOecredyeHue
MAaKCUMAJIBHOW LMPKYJISIPHOCTH MCHOJIB30BAHMUS KAaK IPUPOIHBIX PECYPCOB, TaK H
OTXO0/I0B, BOBHUKAIOIIKX B IPOLIECCE UX PaOOTHI.

5.1 JkoJsiornyeckn 0e30MacHbIe METOAbI BOCCTAHOBJICHHUS 3arpsi3HEHHBIX
He(TeNMpPOAYKTAMH TIPYHTOB. I[IpoBeneHHbIE WCCIEIOBaHUS U IOJYYEHHBIE

pe3ysbTaThl MOKa3aJld, 4YTO TPYHT 3arps3HEHHBIX He(TEenpoAyKTaMH IOCie
OMOpeMeTUAMOHHBIX pa0OT MOMKHO HCIIOJIb30BaTh B KAdyeCTBE IMOKPOBHOI'O
MaTepuaia JUIsl TOJUTOHa, YTO MO3BOJIUT HE TOJIBKO COKPAaTUTh 00bEM OTXO/0B Ha
IIOJINTOHE, HO ¥ COKOHOMHUTB YHCTBIA IPYHT, HCIOJIB3YyEMBIN I 3THX LIEIIEH.
[IpencraBnensl MeTonbl OHWOpeMEAMALMM Il BOCCTAHOBJIEHHS  IIOYB
3arpsiI3HEHHBIX HE(TENpOAYKTaMH, MPUMEHUMBIX B YCJIOBHUSX BEYHOM MEP3IOTHI
pynnuka Kymrop. Pe3ynibTaTsl GU3UKO-XUMUYECKUX XapAKTEPUCTUK MTOYBEHHOTO

oOpasiia 10 1 nocjie 00padOTKH MpeAcTaBlieHbI B Tabmuie 5.1.1.

Tabmuua 5.1.1 - ®OUBMKO-XMMHYECKHE XapaKTEPUCTHKU HCCIEAYyeMONH MpoObl
MIOYBbI
[TonBux. OO6meH. Opr.yraepon
OO0muii dbopma KaJIU nouBsI (%)
pH azot (%) | docdopa
(Mr\KT)

KonTposb 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

Ucxoanoe conepxanue noasuwxHoro ¢ocdopa cocraisiio 6 mr/kr. Ilocne
PEKYJIBTUBALIUN €TO COJICPKaHUE YBEINYMIOCh BO BCEX TPEX BapuaHTaX 0O0pabOTKH,
npuueM 3HauutenbHoe yBenuuenue (P <0,05) nabnroganock mpu OHoayrMEeHTALMH
10 90 wr/kr. IlpuuumnHa YBEJIMYCHUS
docdatsr

TaKoIo O00BACHAECTCS aAKTUBHOCTBLIO

PacTBOPSAIOIINX OaKkTepuii, KOTOpHIC ObLTH
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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
onoctumynupoBanus. Oddekr go0aBICHUS MPEABAPUTEIBHO  OTOOPAHHOTO
KOHCOpImyMa OakTepwii criocoOCTBOBai jerpafanuu HedrempoayktoB a0 1 300
MI/KT OT UCXOJHBIX 2 633 mr/kr. CHI>KeHue cofepkaHus HedTenpoayKToB mocie 90
JHEW 2KCIepUMEHTOB cocTaBuiao A0 1 340 Mr/kr oT ucxomHbix 2 633 MI/KT mnpu
00paboTKe OMOCTUMYJIALIMS + OMOayTMEHTAIIHS.

[Ipu ucnonw3oBanuu Tobko BS (6noctumyssius) u BA (GuoayrmenTarnus)
yepe3 90 nHel MpoUeHT Jerpafalli 3arpsA3HSIOMMX BelecTB goctur 62,78% u
50,63%, cooTBeTcTBEHHO (pucyHOK 5.1.1). IIpu ucnonb3oBaHUM OMOCTUMYJISALIMM +
onoayrmeHTanuu 3(Q(PEeKTUBHOCTH pasiiokeHus: coctaBuia 49,11 %. Orto cBs3aHo ¢
BBICOKOTOPHBIMH KJITMMATHYECKUMHU YCJIOBHSMH, T.€. MHOKYJISHTHI, BHECCHHBIC B
HOBYIO Cpe€lly, HE CMOIJM OBICTPO aJanTUPOBATHCA U PA3MHOKUTHCS B CIOKHBIX
KJIIMMAaTUYECKUX YCIOBUSX.

r
BS+BA t 'BS+BI\: 49,11

0 10 20 30 40 50 60 70

% paznomeHua HedTenpoayKToB

Pucynok 5.1.1 — Ctenenb pasnoxenust HedpTenpoaykToB ciyctsa 90 cyTok omnbita, %.
BS - onoctumymsius; BA — GnoayrMeHTanus.

Ha nauanpHOM 3Tane skcrnepuMenTa Oblia HcclieJoBaHa TUHAMUKA U3MEHEHUS
00111ero KoJu4ecTBa KyJIbTUBUPYEMBIX OAKTEPHI B TIOUBE MPHU PA3TUYHBIX BapHaHTaX
ouopemenunaruu B TeueHue 30 cyTok. B KOHTpOIBHOM TOUBE MCXOAHAS YUCICHHOCTD
Oaktepuii cocraBmsmia  6,4x10° KOE/r. Ilpm Owmoctumynsiuyu  HaOIHOJATOCH
3HAUYUTEJIbHOE YBEJIIMUEeHHE MHUKpOOHOUW uucineHHoctu: 10 19x10° KOE/r na 14-i
nenb u 10 54x10° KOE/r na 30-i1 nenb. B Bapuante OuoayrMeHTaluu, HECMOTPS Ha
BHECEHHE MHUKPOOHOTO KOHCOpPIMYyMa, POCT OOIleld YHCICHHOCTH ObLI MEHee
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BeIpakeH W coctaBun 26x10° KOE/r x 30-my pgaro. OmHako B BapwaHTe
KOMOMHUPOBaHHON 00paboTKu (OMOoCTUMYJISALMS + OMoayrMeHTallus) HaOI01aI0Ch
CHIDKEHHME KOJIMYECTBA KYJIBTUBUPYEMBIX OaKTEpHUil MO CPABHEHUIO C HCXOIHBIM
ypoBHeM, 10 2,9x10° KOE/r na 30-if neHb. DTO MOXET CBUJIECTEIBCTBOBATH O
BO3MOXXHOM  HMHruOupymoomeMm dddQexre, BbI3BAHHOM KOHKYPEHLHEH MEXKIY
BHECEHHBIMU M a0OPUTCHHBIMH MHUKPOOPTaHH3MaMu, JMOO O HEOJIArompusTHBIX
(U3BUKO-XMMUYECKHUX YCIOBHSIX, BOSHUKIIUX MPU KOMOWHUPOBAHHOM BO3JCHCTBUU
(pucyHok 5.1.2).

600 . —e-—Biostimulation

—a— Bioaugmentation
500

——- Biostimulation + Bioaugmentation

400

300

200

100

0

YnicreHHOCTh MIKpoOopranm3mos, X10° KOE/rp

0 10 20 30

Bpens, CyT.
Pucynox 5.1.2 - Jlunamuka 4MCIEHHOCTH OakTepuil B HedTe3arps3HEHHON MOYBE B
nporecce OnopeMeuaIiu.

Meton OWOCTHUMYJSIIMM WM BHECEHHE MUHEPAJbHBIX KOMIIOHEHTOB B
3arpsiI3HEHHBIA TPYHT, JJI1 CTUMYJIMPOBAHMS aBTOXTOHHOM MHUKPOQIIOPHI YCKOpHIIA
MPOLIECC PA3JIOKEHUS YIIEBOAOPOAOB: coaepkanue TPH B mouBe CHU3MIOCH Ha
62,78 % 3a 90 nHeii, a oOmiee KOJWYECTBO OakTepuil yBenuyuioch B 8,5 pasa.
buoayrmenranus  (no0aBiieHHE TPEIBAPUTEIBLHO OTOOPAHHOTO  KOHCOPIIMYMa
OakTepwuii) cCHU3MIIA coaepxkanue HerenpoaykToB B mouBe Ha 50,63 % 3a 90 nuelt u
BbI3BaJia yBeJIMYeHHE o0miero koauuecta Oakrepuit B 4,1 pasa. PesynbpraTsl MeTona
BS + BA oka3zanuce MeHee 3 (PEeKTUBHBIMU 110 CPaBHEHUIO ¢ OnocTumysisiteil. [lpu
obpabotke BS + BA npouent aerpanauuu HedrenpoaykroB coctaBui 49,11% 3a 90
JHEW TMOJIEBBIX 3KCHEPUMEHTOB. Pe3ynbpTaThl Mokazainu, yTo Ouojerpaganus Oblia
HUKE mpu obOpabotke BS + BA 1o cpaBHEeHUI0O C OHMOCTUMYJALMEH WIH
OuoayrmeHtamnueii B oTAenbHocTH. OOmiee  KOJAMYECTBO  OakTepuil  mpu
OMOCTUMYJISIMM M OMOAayrMEHTallMU YBEIUYMIOCh, a NpU KOMOMHMPOBAHHOM
METOJie, HampoTUB, YyMeHbIIMIOCh. [IpM HCHOIB30BaHUM KOMOMHHUPOBAHHBIX
METO/I0B aKKJIMMAaTU3ALMs HHOKYJISITa MOTJIa HE IPOU30UTH.

Takum o00pa3oM, TMOCKOJIbKY HM3BECTHO, 4YTO U OHOCTUMYJISALHUS, U
OMoayrMeHTalusl MOBBIIAIOT 3(PPEKTUBHOCTh MPOLECCOB OYUCTKH IMOYBBI OT
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He(TENPOAYKTOB, BBIOOP MOJIXOMAIIEr0 METOJIa 3aBUCHUT OT YCJIOBUH OKpYKAIOIIEH
cpenbl. IlpuHumass BO BHMMaHUE JOPOTOCTOSAIIME METOAbl  OOOralieHus
He(Te3arpsA3HEHHBIX TPYHTOB NUTATENbHBIMU BEIIECTBAMU W WX HWHOKYJIALMH
CHENUATN3UPOBAHHBIMU MHUKPOOPTaHM3MaMU, MBI CUHMTAE€M, YTO MCIIOJIb30BAHHE
OMOCTUMYJISIIUU B TAaKUX CJIOKHBIX KIMMATHYECKUX YCIOBUSIX SBJISIETCS HauOoliee
1esecoo0pa3HbIM.

[IpoBeneHHbIE UCCJIEI0BaHMUS IPOJIEMOHCTPHUPOBAIIH BO3MOYHOCTb
UCTIOJIb30BAaHUSI METOAOB OHMOJOTHYECKOW OOpaOOTKM TMOYBBI B KIMMATHYECKU
XOJIOJHBIX YCIIOBUSIX BBICOKOTOPhs. Bo Bcex BapwanTax OHOpeMennannOHHBIX
00paboTOK HAONIOAATIOCH CHIXKEHHE COAEpKaHusd He(TEeNnpoayKTOB B IOYBE.
Haunyudmuii pe3ynbrar Mo CHIXKEHHIO COJEpXKaHHS HEPTEHPOIYKTOB B IIOUBE
MOKa3all METO/i OMOCTUMYJIALIMH.

[IpoBeneHHbIE UCCJIEI0BAHMUS IPOJIEMOHCTPHUPOBAIH BO3MOYXHOCTb
WCIIOJIb30BAHUSI METOJIOB OHMOJIOTMYECKOW OOpaOOTKM TOYBBI B KIMMATUYECKH
XOJIOJIHBIX YCIIOBUAX BBICOKOrOpba. Bo Bcex BapuaHTax OuWOpeMeaHalMOHHBIX
00paboOTOK HAOIIOAAIOCH CHI)KEHHE COAEpKaHUA HEe(PTENpOAyKTOB B IIOYBE.
Haunyummii pe3ynbTaT 1O CHHXKEHUIO COJEPKaHHUS HEPTEHPOJYyKTOB B IIOYBE
noKazajl MeToJl OHocTUMYISIUU. OYUIIEHHBIA MaTepHall MOXKET ObITh OTHECEH K
KaTeropud MHEPTHBIX TMPOMBINUIEHHBIX O0TX0oA0B [V Kjacca omacHocTd, B
cootBercTBUM ¢ Kilaccupukanueid O0TX0IOB 1O CTENEHH OMACHOCTU  JJis
OKpyXXaromen  cpenpl,  yrBepxkaéHHou  IlocranoBinennem  IIpaButennbcTBa
Keipreizckoit Pecniyonmuku Ne 609 ot 13 wHosiOps 2015 roma. C miomaaku
pPEKyJIbTUBALMU JIaHHBIA MaTepuag MOXET ObITh HCIOJb30BaH MPHU IOCIOHHON
3aChIIIKE B KAueCTBE HM3OJIMPYIOLIErO0 U PEKYJIbTUBALMOHHOTO CJIOSI Ha MOJIUTOHE
pyIHHMKA, YTO  CHOCOOCTBYET  MHMHHMMH3alMW  HETaTUBHOTO  BO3JECUCTBUS
3arpsi3HSIIONIMX ~ BEIIECTB W YJIYYIIEHUIO  JKOJOTUYECKOTO  COCTOSIHUS
PEKYJIBTUBUPYEMOU TEPPUTOPHH.

5.2 Meroxa (¢uroTecTupoBaHUs IS OLICHKHU CHUIKEHUA
(PMTOTOKCHYHOCTH TPYHTOB, 3arpsi3HeHHbIX HedTenpoaykramu. Vcnonbs3oBaHue
MeTOola  (PUTOTECTUPOBAHUS HA  3aBEPIIAIOIIEM JTale€ OYUCTKH TIPYHTOB
3arpsi3HEHHBIX HE(PTENPOIyKTaMU B YCIOBHUSAX BBICOKOTOPBSl Ha BbicoTe Oojee 3500
M.H.y.M. aKTyaJIbHO KaK C 3KOJOTMYECKOH, TaK U C SKOHOMHUYECKOW TOUEK 3PEHHS.
YcraHoBieHO B 1eJIOM  (UTOTOKCHMYECKOE JICMCTBHE  3arpsi3HEHHsS  TOYB
He(TeNnpoayKTaMH Ha POCT M mpouspactaHue pacrteHuid. Oanako, Ha 20-e CyTKH
OpOU3pacTaHus  OTMEYAJICSd  CTUMYJUPYIOIIUNA  3((eKkT 3arps3HEeHUs MOuB
HeTENPOayKTaMH Ha POCT KOPHS U cTeOsl pacTeHui, HO Ha 40-e CyTKH OHO BCE JKe
OKa3bIBAJIO YIHETAIOLIEE EUCTBHE, B TO BpeMs Kak (POHOBBIE 00pa3lbl MPOJOJIKAIH
pacTu.
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Hecmotpss Ha BbIpakeHHOE (DUTOTOKCHYECKOE JIEHCTBHME TOKCHKAHTA,
BBICOKOTOpHOE pacTeHue oBcsiHulla KpseimoBa (Fectuca kryloviana) u  KynbTypa
UCIIOJIb3yeMasi Uil OJICEBA MPU PEKYIbTUBALMU MTOYB IJIeBed MHOroneTHuit (Lolium
perenne)  TPOSIBISUIM  CIOCOOHOCTh  NpoOM3pacTarb  Ha  3arps3HEHHOM
He(TENPOAYKTaMH TPYHTE, YTO BAXKHO VISl YJIYUIIEHHUS] Ta30BO3YIIHOIO PEKHUMA
He(Te3arpsA3HEHHOIO TPYHTa M YJIy4YUIEHHs €ro CaMOOYHMUIIAIOIIeH CHOCOOHOCTH.
Takum oOpa3om, Meroa (QuUTOTECTHPOBAHUS C MHCIOJb30BaHUEM ILIEBeEJa
mMHoronetHero (Lolium perenne) M TUNWYHOTO TMPEICTABUTENS BBICOKOTOPBS
oBcsHuLbl KpeuioBa (Fectuca kryloviana), mnposSBUBIIMX YCTOMYHMBOCTH K
MIPOU3PACTAHUIO TPU OTPEACICHHOM YPOBHE 3arps3HEHHs] HEPTEPOIyKTaMU MOTYT
OBITh KCIIOJB30BAHBI JJI peaOuIUTAIlMU TPYHTOB 3arpsi3HEHHBIX HEPTENPOyKTaMu
Ha 3aBEpIIAIOIIEM JTare WX OYUCTKH U TpeOyeT MPOAOHKEHHS] MCCIEIOBAHUM IO
U3YYEHHUIO U3MEHEHUS (PU3MOJIOTHUECKUX CBOMCTB 3TUX PACTEHU.

5.3 Mertoa purorecTUpOBAHNS IJI OLEHKU CHUKEHUSA PUTOTOKCHIHOCTH
c1a003acoJieHHbIX MOYB NpH  JAo0aBjieHUM  Kommocrta.  Opranuzanus
KOMIIOCTUPOBAHUS TBEPIBIX OBITOBBIX OTXOJIOB TAK)KE CHOCOOCTBYET YMEHBIICHHUIO
o0beMa TMONWTOHA U TIO3BOJSIET TMONYYUTh KAueCTBEHHBIM MEIHOPAHT IS
3aCOJIEHHBIX MMOYB. BbIsBIIEHO onTUManbHOE Bo3AeicTBUE mpu nobOasienuun 20%
BOJHOTO SKCTPaKTa KOMIIOCTA, KOTOPOE OBLJIO BBIPAKEHO B YBEIUYECHHEM JIJTUHBI
KOpHSA M cTeOns pacteHuid. Mcmosnb3oBaHME K€ CyXOro KOMIIOCTa B KadecTBe
MEJIMOpPaHTa CJIa003aCOJIEHHBIX MTOYB HE JIAJIM MOJIOKUTEIbHBIX PE3yJIbTaTOB. TakuM
o0pa3oM, OpraHU30BaB PEUUKIUHT TBEPABIX OBITOBBIX OTXOJOB MOKHO TOOUTHCS
CHIDKEHHUS KOJIMYECTBA OPraHUYECKUX OTXOOB MOMaIaeMbIX B MyCOPHBIN TOJUTOH, a
MOJTyYEHHBI TPOAYKT B BUAEC KOMIIOCTa MOKET OBITh MPUMEHEH JI MEIHOPAINU
c1a003aCOJEHHBIX MTOYB.

3AKIIOYEHHUE

1. YcranoBiaena HeoOXoauMocTh cMmeHbl mapamurmbl IIJIK u  momonHeHwue
CHUCTEMbI HKOJOTMUYECKOTO MOHUTOPHHIA BOJIHBIX M IMOYBEHHBIX IKOCUCTEM Ooiiee
WH(POPMATUBHBIMU, WHTETPUPOBAHHBIMU, KOMIIJIEKCHBIMH METOJaMu |
uHIMKaTopaMu. Mcronb30BaHHbIC, B JJAHHOM HCCJICIOBAHUM TAaKUE HHJIIEKCHI Kak:
koaghpuyuenm obocawenusn (EF), unoexc ceoaxxymynayuu (Igeo), xosghduyuenm
saepsaznenuss (CF), cmenenv 3acpsasznenuss (Cd), uwnoexc nomeHyuaibHo2o
axonoeudeckoeo pucka (PER) u unoexc skonocuuecxozo pucka (RI), mo3BoJISIOT
ONPEJCIUTh YPOBEHb 3arps3HECHMS IOYB TSKEIBIMU METAJIaMH, W OIPEICIIOT
CTpaTEeruio yCTOMYMBOIO PA3BUTHUSI U OXPaHbl OKPY>KAIOIIEH Cpebl.

2. YCTaHOBIIEHO, YTO COOTHOIICHHE MYXCKHX M JKEHCKHUX OcoOed oOJenuxu
KpyIMHOBUIHON (Hippophae rhamnoides L.), MOXeT HUCNOIb30BAaThCSI B KaueCTBE
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(UTOMHIUKAIIMOHHOIO MIPU3HAKA MPU OLICHKE CTENEHH PEKPEAIMOHHON HArpy3Ku Ha
npUOpPEHKHBIE SIKOCUCTEMBI.

3. YcraHoBieHa HEOOXOJIMMOCTh HW3MEHEHUS B HAI[MOHAJIBHYIO MPOTpaMMy
DKOJIOTUUECKOTO MOHUTOpuHra o3epa MHccwik-Kynp, BkIouas B €€ COCTaB
ONpENENICHUE ToKazaTens  «xiaopoguan-a» wu unHpaekca TLI, mno3BoJsAONINE
00BEKTHBHO JIMATHOCTUPOBATH CTETIEHb TPO(HH BOJOEMA U, TEM CAMBIM, 0OCCTICUHTh
JIOCTOBEpHYIO  OIICHKY  KadecTBa  BOAHOW  cpeabl W 3(PPEKTHBHOCTH
MPUPOIOOXPAHHBIX MEPOIPUSITUH.

4. BoisiBneHa 1 00OCHOBaHA B3aMMOCBS3b MEXKIY CTEMEHbIO YpOaHHM3AIIMOHHOM
TpaHchopMalMK NMPUOPEKHBIX Oy(pepHBIX 30H U MHTEHCUPUKALUEH TPOPUUECKOro
COCTOSIHMSI BOJIOEMOB, C AKIICHTOM Ha HapylleHHe (QUIbTPALMOHHON CIOCOOHOCTH
JanAmadTa Kak OJHOro U3 KIHOYEBBIX (PAKTOPOB MPOTrPECCUPYIOIIEH IBTPOPUKALINH.

5. Co31aHbl MHTErpUPOBAHHBbIE HWHJEKCH KadecTtBa U ys3BuMoctu (ICVI)
skocuctemMbl o3epa HMccwhik-Kynb, u  pa3paOOTaHHBI  OILIEHOYHO-IPOTHO3HBIE
KapTorpauyeckue MOJEIU. YCTaHOBJIEHAa 3HAYMMOCTh IPOBEACHUS OLEHKH
YVSI3BUMOCTH MPUOPEKHBIX IKOCUCTEM C YUYETOM CHEIU(UUECKUX MPUPOIHO-
KJIIMMaTUYECKHUX U COLIMAIbHO-OKOHOMHYECKUX YCIOBHI 11€JIEBOW TEPPUTOPHH.

6. PazpaboTana u BHeIpeHAa COBpeMEHHas 1udpoBas MOJEIb CHUCTEMbI
DKOJIOTHYECKOTO MOHHUTOpPUHIa 3KocucteMbl o3epa HMccbik-Kynp, BriIrouaromas
onodusnyeckue M TUAPOXUMHUYECKHE TapaMeTphbl, IMO3BOJSIONMIAS OCYIIECTBISAThH
KOMIUIEKCHYIO OIICHKY SKOJOIMYECKOr0 COCTOSHUS BoJloeMa oOecreunBasi BHICOKYIO
MH(OPMATUBHOCTb, ABTOMAaTH3aLMIO MPOLECCOB aHajiu3a M MPOrHO3UPOBAHHUS, a
TaKKe MOJACPKKY MPUHATHUS pelIeHUM B cdepe SKOJIOTMYECKOro YIpaBlICHUS U
OXpaHbl BOJHBIX 9KOCUCTEM;

7. [lpeasioxkeH MeTol OMopeMeualuy oYB, 3arps3HEHHBIX HE(PTEPOIYKTaMHU, C
y4€TOM CHEeUU(PUKH BBICOKOTOPHBIX YCJIOBUH W XOJIOJAHOIO KiIMMaTa pyJHHUKA
Kymrop. UccnenoBanust mokasaiu, 4To UCIOIb30BAHUE METOa OMOCTUMYTUPOBAHUS
00€eCIeunsIo yCKOpPEHHE Mpollecca pas3ioKeHUs YTrIeBoJAOpoJoB Ha 62,78%, drto
NOJATBEPANIIO BBICOKYIO 3(h)(PEKTUBHOCTH U LENECO00Pa3HOCTh JAHHOTO MOAX0/A.

INPAKTUYECKHUE PEKOMEHJIALIMN

1. TocymapcTBeHHBIM oOpraHaMm B cdepe OXpaHbl OKPYXKaOIIeH Cpeapl s
OIICHKH 3arpsA3HCHUs IOYB TSDKEJIBIMM METaylaMU PEKOMEHIYETCsl MCIOJIb30BaTh
koagpuyuenm oboeawenus (EF), unoexc eeoaxxymynayuu (Igeo), xosgpduyuenm
saepsasnenus (CF), cmenenv 3acpsaznenuss (Cd), unoexc nomeHyuanibHo2o
axonoeuueckoeo pucka (PER) u unoexc skonocuueckozo pucxa (RI).

2. Cnyx0aM 95KOJIOTHYECKOTO M TEXHMYECKOTO HaJa30pa IIPU IIPOBEIACHUU
HKOJIOTMYECKOTO MOHHMTOPHUHIa B TPUOPEKHBIX 30HAX C BBICOKUM YPOBHEM

pereaHHOHHOﬁ HAarpy3Kkpu pCKOMCHAYCTCA YUYHUTBIBATb HW3MCHCHHA COOTHOIICHHUA
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MYKCKHX M KEHCKHX 0co0el obyienuxu KpymuHOBUIHOU (Hippophae rhamnoides
L.).

3. Pexomenayercs  BHECTM  M3MEHEHHS B HAIlMOHAIBHYIO  CHUCTEMY
HKOJIOTUYECKOTO MOHUTOpHUHIra o3epa Mcchik-Kyib, BKIIFOUEHUEM B €r0 MpOrpaMmy
napamerpa «xjopoduii-a» U TLI uamekca (aktel BHeapenus ot 13.08.2024 r.;
20.08.2024r.).

4. JInd KOMIUIEKCHOW OILIEHKH BIIHUSHUS KaK COLMAJIbHO-3KOHOMUYECKOTO
pa3BUTUA TEPPUTOPUM, TaK W OKOJOTMYECKOrOo IMOTEHIHAIa 3KOCUCTEMBI,
PEKOMEH]IyeTCsl TOCY/IapCTBEHHBIM OpraHaM B cepe OXpaHbl OKPYXAIOIIeH Cpellbl
UCIIO0Ib30BaTh UHTErpalibHbI MHJEKC ysa3BUMOCTH (ICVI), uTo sIBiIsSIETCS KITFOUEBBIM
JUISl AJOCTHXKEHUS JOJITOCPOYHOIO YCTOMYMBOIO Pa3BUTHSL.

5. Pa3zpaGoTansl  peKOMEHJAallUM U  PYKOBOACTBO IO  PEKYJIbTUBALUU
HedTe3arpsA3HEHHOT0 TPyHTa MOJUToHa omacHbiXx oTxo/0B 3A0 «Kymrtop» ['ona
Kommanu. PexoMeHayeTcs WCIONp30BaTh OYMIIEHHBIA TPYHT MOPU ITOCIOHHOU
3aCHIIIKE B KAyeCTBE H30JUPYIOIIEr0O W PEKYJbTUBALMOHHOIO CJIOS TOJUIOHA
pYJIHHKa (KT BBINOJHEHHBIX padoT ot 24.12.2019 r., C-6123 ot 13.11.2018 1.).
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https://drive.google.com/file/d/1RIS7t4z5-k] PYLZcSMx-pPnSELFzeag/view

Torybaesa Hyp3zar JpMexoBHaHbIH « TyHayK KbIprei3cTanabiH TYPYKTYY
OHYI'YYCYHJAOIY CYY KaHa Tonypak ¢axkropaopy» aAered remaaarbi 03.02.08 —
IKOJIOTHSl AAUCTUTH 00OHYA OHOJIOTUS MIMMIACPUHUH J0KTOPY HIMMMH
JAAPa’KachIH AJIYYy YYYH Ka3bLITaH JUCCEPTANMSACHIHBIH
PE3IOMECH

AYKBIY €O316pP: 3KOCHCTEMaHBbIH 3KOJOTHSJIBIK a0aJIbIHBIH KpUTEpHIepH,
TYPYKTYY ©HYIYY, OSKOJIOTHSUIBIK MHIEKCTEP, OHAYPYLI KaJIJBIKTApblH Kaipa
UIITETYY, OopeMeTuarius.

N3niapee o0bekTHIIEpPU: O00p METAUIAAP, MYHAall 3aT MEHEH KHUPIEreH
Tonypakrap, blceik-KenayH sxocucremacsl, KymTop keHu.

N3unnee mpeamMern: SKONOTUAIBIK MHACKCTEPAMH JKaHA KOPCOTKYYTOPIYH
HETU3MHJIE JKapaTbUIbIII JKaHAa TEXHOTEHIUK OOBEKTTEpAMH Cyy JKaHa TOIypak
pecypcTapsl.

M3nianeenyn makcarbl: KbIpreI3cTaHIbIH TYHAYTYHAOTY OHOp Kall jKaHa
ypOaHu3alMsIaHraH  pPaloOHAOPAYH KBIPTHIII JKaHa CYy 3KOCHUCTEMalapbIHbIH
SKOJIOTHSJIBIK abaliblHa MOHUTOPHHI KYPry3YY >KaHa HHTErpalysulaHral 0aajoo
KPUTEPHUIUIEpUH UIITEN 4YbITYy >KaHa KaJJbIKTapJlbl PELUPKYISIUSAI00 OOIOHYA
TEXHOJIOTHSJIBIK YEUUMIEPAU CYHYIITOO.

M3unnee bIKMajgapbl: Ccyy JKaHa TOIypaK pPECypCTapblHbIH abajblH
0aaJOOHYH KOMIUIEKCTYY bIKMajapbl, OyJraHraH KbIPTHILITApbl OMOpEeMeaHALUsIIOn
BIKMAJIAPbI, Ta3aJIAHTaH KBIPTBHIIITAPAbI Kalpa MINTETYY JKaHa >KapaTbUIbIII
pecypcTapblH CapaMKaIyy NauAaIaHyy bIKMAJIAPHI.

Naumuii xkaubuIbirbl: blceik-Ken o06mycyHyH ypOaHu3amnusiiaHraH >kKaHa

TCXHOICHAWK 30HAJIApAbIH TOIIYpPAaK 3KOCHCTECMAJIAPBIHBIH 3KOJOTIHAJIBIK a0abIHa
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kaupiryy kodd¢uuuentunnd (EF), reoakkymynsuusiisik unaekcuauH (Igeo),
oynaranyy daktopynyn (CF), Oynranyy mnpapaxaceiibiH (Cd), mnoTeHIMaNIbIK
sKoJOTUSIBIK ToOOKenuK uHaekcuHuH (PER) xana skonorusuibik Toookenauk (RI)
MHJICKCTEPUH KOJIJJOHYYy MEHEeH 0aa Oepyy kyprysyireH; blceik-KenayH x33KTHK
DKOCUCTEMACHIHBIH  PEKpPEaAlUsIIBIK  KYKTOMYH  0aajoo0  YblYbIPKaHAKTBIH
(Hippophae rhamnoides L.) GuTOMHIUKAIMSIIBIK TapaMeTpiiepu U3UIAeHTeH; blchik-
Kenayn skocucTemMachiHbIH Oyiranyy JapaskacblH 0aajooro MyMKYHIYK Oepyydy
HKOJIOTUSUIBIK 0AallKOO TYTYMYHYH 3aMaHOall MOJENW HIUTENUIT YbIKKaH; MyHail 3ar
OPOAYKTYJIappl ~ MEHEH  OyjiraHraH  KbIpTHIUTApAbl  PEKYJIbTUBALMSIOOHYH
SKOJOTHSJIBIK JKaKTaH TYPYKTYYy TEXHOJIOTMsUIAphl MINTEIUN YblkKaH; KyMrtep
KEeHHMHUH OMMHMK TOOJIyy aliMaKTapbIHBIH MIAPTTapblHIa MyHall 3aT MpPOIAYKTYJaphl
MEHEH OyJraHraH KbIPTHIIITAP/bl PEKYIbTUBALUMIOOHYH >KaHA TEXHOJOTHSHBIH
aKpIpKbl 3TaObIHAA OWMWHMK TOOIYy ©OCYMIYKTOPAYH MKEPTHIMKTYY TYPJIAOPYH
KOJIJIOHYYHYH OJIJOPY MILTEIUI YbIKKAH )KaHa HETU3/EIITEH.
KoJsizonyy TapMarel: 3KOJIOTHS KaHa alJlaHa-46MpPOHY KOProo

PE3IOME
nokTopckoii nuccepranuu TorydaeBoii Hyp3ar JpmMexkoBHBbI Ha Temy: «BoaHble
U IOYBEHHbIE (PAKTOPHI YCTOMYMBOI0 pa3BuTus cesepa Koipreizcrtanay,
MPeICTABJIEHHON HA COMCKAHUE YYEHOM CTeNeH! JOKTOPAa OMOJIOTHYeCKUX HAYK
no crneuuajgbHoctu (03.02.08 — 3xo0THMSE

KiaroueBble cJjioBa: KpUTEpUH DKOJOTHYECKOTO COCTOSIHUSA OJKOCHCTEM,
YCTOWYMBOE PA3BUTHE, OKOJOTUYECKUE WHAECKCHI, PEUUKIUHT MPOMBIIIICHHBIX
O0TXOJI0B, OMOpeMearaIus.

OO0beKkTbl HMCCAEI0BAHUSA: TIOYBBI  3arps3HEHHbIE  HEPTENPOAYKTaMH,
TSKENIBIMU METaJlJIaMu, 3KocucTeMa o3epa Mcewik-Kyns, pyaauk Kymrop.

IIpeamer wucc/ie0BaHMs: BOJIHBIE M TOYBEHHBIE PECYPCHI, HCCIEAYEMBIX
MPUPOJIHBIX U TEXHOTEHHBIX OOBEKTOB, OCHOBAHHBIX HA YKOJIOTMYECKUX UHJICKCAX U
WHINKATOpaX.

Heas wucciaenoBanus: Pa3paboTka KpuTepueB UM HUHTETPUPOBAHHOMN
METOI0JIOTUM MOHUTOPHUHTA U OLUEHKHU COCTOSIHUSI TOYBEHHBIX M BOJAHBIX YKOCUCTEM
B MPOMBIIUICHHBIX U YpOaHU3UPOBAaHHBIX palioHax ceBepa Kwiprei3cTana, a Takxke
TEXHOJIOTUYECKUX PEIIECHUI MO PEUUPKYJIIALNN OTXOI0B.

MeTtoabl HCC/IeI0BAHMSA: NHTETPAIBHBIE METO/IBI OLIEHKU COCTOSIHHUSI BOJIHBIX
¥ TIOYBEHHBIX PECYpPCOB, METOJUKU OMOpEMETUAIINU 3arpsS3HEHHBIX MOYB, METOIbI
PELMPKYISINU OYMIIEHHBIX TPYHTOB W METOAbl PALMOHAIBHOTO HCIOJb30BAHUSA
MPUPOIHBIX PECYPCOB.
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Hayynasi HOBH3HA: TIpOBEIE€HA OIICHKA H3KOJIOTMYECKOTO COCTOSIHUS
ypOaHU3UPOBAHHBIX W  TEXHOTCHHBIX 30H, C HCIOJIb30BAHHUEM  HHJIEKCOB
koaghpuyuenm obocawenusn (EF), unoexc ceoaxxymynayuu (Igeo), xosghpuyuenm
saepsaznenuss (CF), cmenenv 3acpsasznenuss (Cd), unoexc nomeHyuaibHo2o
axonoeuueckoeo pucka (PER) u uwnoexc skonoeuuweckoeo pucka (RI) B mouax
[Ipunccrikynbs;  U3y4eHbl  (DUTOMHIUKAIIMOHHBIE  TIApaMETPbl  OOJEIUXH
KpymmmHOBUIHON (Hippophae rhamnoides 1.), B KOHTEKCTE OIEHKH PEKpPEAMOHHOM
Harpy3kd Ha mnpuOpexHsle d3kocucteMbl o3epa HWcecebik-Kynp; paspabotana
COBpPEMEHHAasi MOJIeNIb IKOJOTHYECKOr0 MOHHMTOPUHIA 3KOCUCTEeMbl o3epa Mcchik-
Kyne mo3Bonsitomias OIEHUBATH CTENEHb 3arps3HEHUs o03epa; pa3paOOoTaHbI
HKOJIOTHYECKH YCTOMYMBBIE TEXHOJIOTMH peMeaualuy HedTe3arps3HeHHbIX TOYB; B
YCIOBUSIX BBICOKOTOpPHBIX TeppuTopuil pynHuka Kymrop, paspabortansl u
000CHOBAHBI MOAXO/bI K MPUMEHEHHIO MECTHBIX BHJIOB BHICOKOTOPHBIX PAacTEHUH Ha
3aBEPIIAOIICH CTAIUU PEMEIUAIIMH U PEKYIbTUBAIIMN He(Te3arps3HEHHBIX MOYB.

O0s1acTh NPUMEHEHH: DKOJIOTHS U 3alUTa OKPYKAIOIIEH CpeIbl

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

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

Research objects: soils polluted with oil products, heavy metals, ecosystem of
Issyk-Kul Lake, Kumtor mine.

The subject of the study: water and soil resources of the studied natural and
anthropogenic objects based on environmental indices and indicators.

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

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

Results and novelty: assessment of ecological state of urbanized and technogenic
zones was carried out, using indices of enrichment factor (EF), geoaccumulation
index (Igeo), pollution factor (CF), pollution degree (Cd), potential ecological risk
index (PER) and ecological risk index (RI) in soils of Issyk-Kul district;
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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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