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BBEJIEHUE

AKTYaJbHOCTh TeMbl HcciieqoBanus. CoxpaHEeHUE €CTECTBEHHBIX AKOCUCTEM U
MOJJIEpKaHUE KadecTBa OKPYXKAIOMIeH Cpelbl COCTaBJISIIOT Ba)XKHYIO 4YacTh
HAIlMOHAJILHOW O€30MacHOCTH M 3aKPEIUICHBI B PSJE KIIOUEBBIX CTPATETrHYCCKHUX
JIOKyMEHTOB ~ CTpaHbl. ['OCymapCcTBeHHass TOJUTHKA B OOJacTH  OXPaHbI
OKpYXaloUIel Cpellbl U PAMOHAIBHOTO MCIOJIb30BAHUSI TPUPOIHBIX PECYpPCOB
OCHOBBIBAETCSI HA MPUHIIMIIAX YCTOMUYUBOTO Pa3BUTHUS, BKJIFOYasi pABHOC BHUMaHUE
K DKOHOMHYECKUM, COLIMAIBHBIM U KOJIOTUYECKUM aCTIEKTaM.

brnarogapsi cBouM YHHKalbHBIM NMPUPOAHBIM cucTemMaM Keipreizckas PecryOnmka
BXOAUT B yuciao 200 OPUOPUTETHBIX HKOJOTMYECKUX PETHOHOB MHUpA, YTO
CITIOCOOCTBYET Pa3BUTHIO DKOJOTHUECKOTO TypHU3Ma Hapsay C HHIYCTPHUAIbHBIM
nporpeccoM. OHAKO BBICOKAsI aHTPOIIOT€HHAsI HArpy3Ka Ha OKPYKAIOIIyI0 Cpeay 1
YSI3BUMOCTh YHHUKAJBHBIX 3KOCUCTEM CO3/IAI0T CEPhE3HBIE YTPO3bl IKOJIOTUUYECKOM
oe3zonacHoctu crpanbl. [lo ganHbiM  HanuoHanbHOW TIporpaMMbl  Pa3BUTHS
Ksipreckoit PecniyOnmuku no 2026 roma (2021), ectecTBeHHBbIE JaHAmA(THI
MOABEPralOTCs HMHTEHCUBHBIM IIPe0oOpa30BaHUSIM, BBICOKOTOPHBIC IacTOMINA
JETPagupyIOT, MOYBBI IPOAUPYIOTCS, YXYAIIAETCS KAa4ECTBO BOJHBIX PECYPCOB.
HecmoTpst Ha Hanuuue MHOXKECTBA HAy4YHBIX HCCIEIOBAHUM, MOCBSIICHHBIX
3arpsI3HEHUIO0  PA3JIMYHBIX MPUPOAHBIX KOMIIOHEHTOB M HMX BO3MOKHBIM
MOCJIEICTBUSAM, UMEETCSI HEOOXOIUMOCTh B pa3pab0OTKe MHTETPUPOBAHHOMN OLEHKHU
HKOJIOTHYECKUX KPUTEPHUEB COCTOSHUS BOJHBIX M MOYBEHHBIX 3K0ocucTeM (TapacoBa
H.II., Kpyuuna E.b., 2004). BaxHO JOMOJHUTH CYIIECTBYIOIIUE METOJMBI OIICHKH,
OCHOBaHHbIC Ha MapajurMe MpeaenbHO AomycTUMbIX koHUeHTpauuit (IIIK), a
Takke HaWTH WHOOPMATUBHBIC WHIUKATOPHI, OTPAXKAIONINE HSKOJIOTHYCCKOE
COCTOSTHHE ATUX DKOCUCTEM U pa3paboTaTh KOHIENTYaIbHbIE METOAbl YCTONYMBOTO
yIpaBleHUd MNOpUPOIHbIMU  pecypcamu. [lo onpenenenuro  M.Poxkosa:
“UenoBeUeCTBO MEPEKUBACT MEPEIOMHBI MOMEHT B IIpOllecCe MEpexoaa K

yCTOﬁ'—IHBOMy Pa3BUTHIO. OI[HI/IM M3 BAXHBIX 3aJiad ABJIACTCA OIIPCACICHUEC H



OIIEHKa JIOCTUTHYTOTO MpOTpecca WM perpecca, CTENEeHU X Pa3BUTHUS HA MYTH K
YCTOMYMBOMY Pa3BUTUIO JUISl OCYIIECTBIEHHUS HAJJIEKAIIETO KOHTPOJA 3a
JOCTHKEHUSIMU U yIipaBieHus 3TuM npoueccom’” (M. Poxkos, 2015).
CrnenoBartenbHO, pa3paboTKa OLIEHOYHBIX KPUTEPUEB U METOJIUK HHTETPUPOBAHHBIX
MOKa3aTeJIeld COCTOSIHUSA MOYBEHHBIX U BOJHBIX IKOCHUCTEM B paMKaX KOHKPETHBIX
00BEKTOB U TEPPUTOPUATILHBIX TPAHUI] CTAHOBUTCS HE TOJIBLKO HEOOXOAUMOM, HO U
aKTyaJIbHOW 3aJlayel, MO3BOJIAIONICH Oojiee TOYHO M BCECTOPOHHE OLIEHUBAThH
COCTOSTHUE DKOCHUCTEM, BBISIBIISITh YSI3BUMbIC YUACTKU U pa3pabaThiBaTh MEPHI IO UX
BOCCTAaHOBJICHHIO M coxpaHeHuto. Co3gaHWEe TaKuX KpUTEPUEB Takxke Oyner
CIOCOOCTBOBATH YIYUILIEHUIO MOHUTOPUHTA DKOJIOTMYECKON CUTYAIIMH, YTO, B CBOIO
odepellb, MOMOXET B MPUHSATUM OOOCHOBAHHBIX YIPABICHUYECKUX PEIICHUN U
o0ecreueHn YCTOMYMBOTO HCIIOJIb30BAHUS MPUPOJHBIX PECYPCOB. YUUTHIBAsS
COBPEMEHHBIC BBI30BBI, TAKHE KaK U3MEHEHUE KJIIMMaTa U yCUJICHUE aHTPOIIOTeHHON
Harpy3ku, Ba)XHO MHTETPUPOBATH MEKIUCUMUILUIMHAPHBIE MOAXOAbl U YUUTHIBATH
COIIMAJIbHO-DKOHOMUYECKUE (akTopbl st Oonee 3((PEeKTUBHOrO yIpaBiICHUS
AKOCHCTEMaMH.

CBsi3b TeMbI IUCCEPTANMH C MPHOPUTETHBIMU HAYYHBIMH HANPABJICHUSAMM,
KPYIHbBIMH HAYYHBIMH IpoOorpaMmMaMu (IPOEKTaAMH), OCHOBHBIMH HAY4HO-
HCCJIe0BATEIbCKUMH PadoTaMu, MPOBOAMMBIMM 00pa30BaTeJbHBIMH U
HAYYHBIMH Yy4Ype:KIeHHussMU. Tema [auccepTalud COOTBETCTBYET MEPEUHIO
KPUTHYECKUX TEXHOJIOTUW IO MPUOPUTETHBIM HAINPaBICHUSIM Pa3BUTHUS HAYKU B
Keipreizckoit Pecriy6nuke (ITITKP Ne511 ot 13.08.2003r.). PaGoTa BbITloNIHEHA B
paMKax BBIIIOJIHEHUS 3a/1a4 HAIMOHAIBHOM CTPATETNH IO YCTOMYMBOMY Pa3BUTHIO,
s ocyiiectieHus: [losectku nus OOH B o6nacTu yCcTOMYMBOTO pa3BUTHUSL Ha
nepuoa 1o 2030 roma; HanumonaneHOM cTparerun pa3BuTusi KbIprbi3ckoi
Pecynonuku na 2018-2040 roaer (YIINe221 ot 31.10.2018r); HamuonansHoM
nporpammbl pazButust Keipreisckoit Pecriyonuku no 2026 roga (ITIIKP Ne435 ot
12.10.2021r), Jdupexnuu buochepnoit teppuropun “blceik-Kenp”, a Taxxe B

paMkax BeInoJIHEHUSI MUHH PoeKTOB 3A0 “Kymrop” I'onx Komnanmu.



Heab uccaenoBanus. Pazpaborars KpuTepun 1 HHTETPHUPOBAHHYIO METOAOJIOTHIO
OIIEHKM DKOJIOTMYECKOTO COCTOSIHMSI TIOYBEHHBIX M BOJHBIX DKOCHCTEM B
IPOMBIIUICHHBIX U ypOaHU3UPOBAHHBIX paiioHax ceepa KwIproi3crana, a Takxke
000CHOBaHHUE U BHEJIPEHHUE SKOJIOTUUECKH YCTONUMBBIX TEXHOJIOTUI HAITPaBJIEHHBIX
Ha 3allHUTY BOJIHBIX U IOYBEHHBIX PECYPCOB.

3agaum nccje0BaHUA:

1. PaspaGorarb Hay4YHO-TIPAKTUYECKHUE OCHOBBI IIPUMEHEHUS
MHOTOKPUTEPUAIBHBIX JKOJOTMYECKMX HWHIEKCOB JUISl KOMIUIEKCHOW OLIEHKHU
MOYBEHHBIX SKOCUCTEM, TOJABEPKEHHBIX 3arPSA3HEHUIO U aKKYMYJISILIUH TSKEIbIMU
METaJIJIAMU;

2. WM3yuuth M mogoOpaTh WHAUKATOPHBIE BHJbI JJISl OLIEHKH PEKpPEarimOHHOM
HArpy3Ku Ha MpuOpekHbIe IKOCUcTeMbI 03epa Ucchik-Kyn;

3. Ouenuthb 3Ko0JIOTHYECKOE cocTossHUE o3epa Mccrik-Kyinp, ¢ mpuMeHenuem
DKOJIOTUYECKUX UHIEKCOB U KPUTEPUEB;

4. H3yuuth W 0OOCHOBaTh KPHUTEPUU OIpPEACIICHUS IIUPUHBI TPUOPEHKHOM
OydepHOI1 30HBI BOJHBIX SKOCUCTEM Ha pumepe o3zepa Hccbik-Kyoib.

5. PazpaboraTh HMHTErpHpPOBAaHHBIC TOKA3aTENW ISl OLICHKH aHTPOIIOTCHHOU
TpaHchOpMAaLMK MPUPOIHBIX SKOCUCTEM U CTENIEHU UX DKOJIOTMUECKOU HAarpy3Ku;

6. Pa3pabotath COBpEMEHHBIE MOJCIU  DAKOJOTHYECKOI0 MOHUTOPUHTA
IOPUPOJHBIX IKOCHCTEM i 3((HEKTUBHOTO YHPaBIEHUS PUCKAMM 3arpsi3HEHUs
BOJHBIX U IIOYBEHHBIX PECYPCOB.

7. Pa3paborarh 3KOJOTHYECKH YCTOMYHBBIC TEXHOJIOTHH DPEMEIUAlUM I10YB
IPOMBIIIIEHHBIX 00BHEKTOB.

Hay4yHasi HOBU3HA MOJIyYE€HHBIX Pe3yJbTATOB:

1. Brepsbie IIPOBE/ICHA OLICHKA HKOJIOTHYECKOTO COCTOSIHUSA
ypOaHMU3UPOBAHHBIX U TEXHOTEHHBIX 30H (Ha mpumepe nous llpuncchikymnbs, Ak-
Tr03CKOTO pYyIHUKA), C UCIOIH30BAHUEM HHJIEKCOB KOA(D(MUIIMEHTAa HACHIIICHUS,
rE0aKKyMyJIAlMK,  Kod@uimeHta  3arpsA3HEHUs, CTENEHU  3arps3HEHUs,

BanHSHSIIOH_ICﬁ HarpysKu, IIOTCHIOUAJIBHOI'O OKOJIOTHYCCKOT'O pHUCKa )51



KOMIUIEKCHOT'O PHCKa € MCnoyib30BaHueM noaxona TPHUAJL u cocTaBineHbl KapThl
IIPOCTPAHCTBEHHOT'O PACIIPEEICHHUS TAKEIbIX METAILUIOB B TOUBax [ [pUUCCHIKYIbS;

2. BrnepBble  u3y4yeHbl ~ (DPUTOMHIMKAILIMOHHBIE  TapaMmeTpbl  OOJENUXH
KpymmmHOBUIHON (Hippophae rhamnoides L.), ocHOBaHHbIE HA MOP(OTOTUYECKHUX
WU3MEHEHHUSIX, HA POCTE U Pa3BUTHH PACTCHUS, B KOHTEKCTE OLEHKU PEKPEAlMOHHON
HArpy3Ku Ha MPUOPEKHBIE IKOCUCTEMBI 03epa Ucchik-Kyon;

3. BrepBeble npoBeeHa olleHKa Tpo(UUYECKOro COCTOSIHUSA BOIbI 03epa Mcehik-
Kynb, onpenenena creneHb TpaHchopMaluu ee NpUOpPEKHBIX Oy(PEepHBIX 30H U
00yCIIOBJICHHBIE C HUMU 3KOJIOTUYECKUE PUCKH;

4. BriepBble ompeaeneHa CTENeHb SKOJOTHUYECKON HANPS)KEHHOCTH M OLIEHEHA
ySI3BUMOCTh NPUOPEXHBIX 3KocucTeM o3epa HMccblk-Kyinb, ¢ ucnosb3zoBaHueM
UHTETPUPOBAHHOTO HHJAEKCA YSA3BUMOCTU MPUOPEKHBIX 30H M CO3JaHbl MX
OLICHOYHO-TIPOTHO3HBIE KapTorpaduyecKue MOJIeIH;

5. BrnepBeie pa3paboraHa coBpeMeHHas MHQpoBas MOACIb CHCTEMBI
HKOJIOTHYECKOTO MOHHUTOPHHIAa 3KocucTeMbl o3epa HMccrik-Kynp mo3Bossromas
OLICHUBATh CTENEHb 3arpsi3HEHUs, CBOEBPEMEHHO BBISBIATH  YIpO3bl U
pa3zpabaThiBaTh CTPATErHU MO MPEAOTBPAIICHUI0O U MHUHUMHU3AINN HETATUBHOTO
BO3JICVICTBUS Ha OKPYIKAOUIYIO CPENY;

6. BriepBpie B yCIIOBUSIX BBICOKOTOPHBIX Tepputopuil pynHuka Kymrop,
pa3palboTaHbl JKOJIOTHYECKHM  YCTOWYMBBIE TE€XHOJIOTUU peMennanumu
He(Te3arpsA3HEeHHBIX [T0YB, TO3BOJISIOLINE HE TOIBKO 3()PEKTUBHO OYUIIATH TOYBHI,
HO U COKpalath 00bEM OTXO0JI0B, COpachIBA€MbIX Ha MOJHUTOHBI, a TaKXKe METOJ
MOBTOPHOrO Hcnoib3oBanud ThO, myTeMm nosyyeHus KOMIIOCTa, pemias BOIPOCHI
YCTOMYMBOTO UCIIOJIb30BaHUS U COXPAaHEHNsI [IOYBEHHBIX PECYPCOB;

7. BriepBele B YCIIOBHUSIX BBICOKOTOPHBIX TeppuTOopuil pynHuka Kymrop,
pazpaboTaHbl M OOOCHOBaHbl MOJXOJbl K MPUMEHEHHUIO MECTHBIX BHJIOB
BBICOKOTOPHBIX PACTeHUU, OONAJAloOMIMX MOTEHIHAIOM id (UTOpEeMEANaLuN
HedTe3arps3HEHHBIX [MOYB Ha  3aBeplialouiedl  CTaguud  peMeauanuud U

PEKYJIBTUBALUN.



JlocTOBEpHOCT, U HOBU3HA  HAy4YHBIX  pPe3yJbTaTOB  IMOJTBEPKIACTCA
TEOPETUYECKUMH U IKCIIEPUMEHTAIbHBIMU UCCIIEOBAHUSIMHU.

IIpakTHyeckass 3HaYUMOCTh padoThl. PazpaboTana cucTteMa MHTEIPUPOBAHHBIX
MOKa3aTejleld KayecTBa BOJHBIX W IMOYBEHHBIX SKOCHCTEM, IMO3BOJISIOLIAS
rOCYapCTBEHHBIM M MYHUIUMIAIBHBIM CIIYXaIlUM, TPUHUMAIOIUM pEUICHUs,
aHAIM3UPOBATh PE3YJIbTAThl JEATEIBHOCTH B O00JIACTH OXpaHbl OKpYKaromiei
cpenbl. OTH  pe3yJbTaTbl JOCTUTAIOTCS MyTeM  OMNpENETICHUs  KIIOYEBBIX
WHIMKAaTOPOB YCTOMYUBOI'O Pa3BUTHS.

[IpennoxkeHsl palMOHAIM3ATOPCKUE MPEIOKEHUS MO ONTUMHU3ALUUA CUCTEMBbI
IKOJIOTHYECKOTO0 MOHUTOpuHra osepa HWccbik-Kyinb, myTeM [gomojiHe HUS €ro
napaMmeTpoM "xmopodmmna-a' wu  uHAekca Tpoduueckoro ypoBHs (TLI)
(cBUIETENbCTBO Ha panuoHanu3atopckoe npemioxenue Ne991). C  yuerom
TpeOyeMbIX H3MEHEHHH B TOCYJApPCTBEHHYIO JKOJOTUYECKYI0 MPOTpaMMy
MOHUTOpWHTA OblTa pa3paboTaHa ©  BHEAPEHA HaydyHas pa3paboTka
“UndopmarinonHas cucTeMa 3KOJ0THYeCKOoro MoHHTOpuHra ozepa Mccwik-Kymnp”
(aBTOpCKOE CBUIIETENHCTBO Ha mporpammy it O9BM Ne 969; akTel BHeIpeHUS OT
13.08.2024; 20.08.2024r.), u cmoco0 omnpeaeIcHUs IMUPUHBI MNPUOPEIKHON
Oydepnoit 3oubl 03epa Mccbik-Kynb (CBUAETENBCTBO Ha PAIMOHATIU3aTOPCKOE
npeioxenne Ne990).

[IpennoskeHbl METONBI PEKYJIbTUBAIMKM He(TE3arps3HEHHOTO TPYHTa IOJIUTOHA
onacHbIX 0TX010B 3A0 "Kymrop" I'onx Komnanu. PekomMmeH10BaHO HCTIOIB30BATh
OYMUIIECHHBIM TPYHT IMpPU IIOCIOWHOM 3aCBIIKE B KA4ECTBE W3OJUPYIOLIETO H
PEKYJIbTUBALIMOHHOTO CJIOS TMOJIMTOHA PYJHUKA (AKT BBIMOJIHEHHBIX pPabOT oOT
24.12.2019, C-6123 ot 13.11.2018). Ilosy4yeHHBbIE NaHHbIE AHAIUTHUYECKUX U
HKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH, a TaKKe pazpaboTaHHbIE HAyUYHbIEC MaTEPUAITbI
U PYKOBOJICTBA BKJIFOUECHBI B JICKIIMOHHBIE KYpChl U METOJIMUECKUE YKa3aHUs K
7a00paTOPHBIM U MPAKTUYECKUM paboTam JJisl CTYJICHTOB BY30B, 00y4arOIIUXCsl MO

CIIEIMATILHOCTH ""JKOJIOTUYECKAs UHKEHEpU'.
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OcHOBHbBIE N0JIOKEHUS TUCCEPTAIMI, BBIHOCUMbIE HA 3aIIUTY:

1. MHTerpanpHbple  TNOKa3aTeNW KayecTBa II0YB B IPOMBIIUICHHBIX U
TEXHOTE€HHBIX 30HaX, pa3pabO0TaHHbIE C UCIIOJIb30BAHUEM KOMIUIEKCHBIX HUHEKCOB,
kodddummento u noaxona TPUAJl, mo3Bonser auddepeHmpoBaTh ypOBHU
nerpajanud M QOpMyJNIMpOBaTH HAy4YHO OOOCHOBAHHBIE PEKOMEHIAIUMU IO
peaduIuTaluu IerpaupOBaHHbBIX TEPPUTOPUI;

2. OUTOMHANKALMOHHBIE MapaMeTpbl 00JeNUXHu KpylMHOBUIHOW (Hippophae
rhamnoides L.) 11 OLEHKH PpEKPEALMOHHONM HAarpy3kd Ha MpUOpEeKHbIE
skocucteMsl o3epa Mccbik-Kynb. IIponieHTHOE conepxkanue My»KCKUX U KEHCKHUX
oco0eH, JUTMHA TI0JOHOKKH, JIMCTOBBIE MJIACTUHKHA MOTYT CIY>KUTh ONEPaTUBHBIMU
MOKa3aTeNSIMHA CTENIEHU HATrPyKaeMOCTH MPUOPEKHBIX IKOCHCTEM;

3. OueHka 3K0JIOTMYECKOro cocrosinus o3epa Mccwlk-Kynb 1mo ypoBHIO ero
TPOPUUECKOTO COCTOSIHUSA, KIIOYEBBIM HHAUKATOPOM KOTOPOTO  SIBISIETCS
KOHIICHTpAIUs XJI0opouiia-a, IO3BOJISAET OOBEKTUBHO JUATHOCTHPOBATH CTEIECHB
Tpoduu BojioemMa, o0ecreynBas JOCTOBEPHYIO OIIEHKY KaueCTBa BOJHOU Cpe/Ibl.

4. Ctenenp BIMSHUS MpeoOpa3oBaHusl MNPUOpPeXkHBIX Oy(depHbIX 30H B
ypOaHU3UPOBAHHBIE TEPPUTOPUM HA yBEIUUYCHHE TPOPUUECKOTO COCTOSHHS 03epa
Ucceik-Kynbs. [lpu 14.46% mnpeoOpa3oBaHusi NPUOPEKHBIX TEPPUTOPHUM Ha
paccrostaun 100 M u Ha 35.61% Ha paccTosiaum 500 M cpeauuit TLI coctaBui 3.14;

5. IHTerpupoBaHHbIE MHAEKCHI KaueCcTBAa U YA3BHUMOCTH 3KOCHUCTEMBI O3€pa
Ucceik-Kynp, u pa3paboTaHHBIE OLEHOYHO-IIPOTHO3HBIE KapTOrpapuueckue
monenu. Humeepanvroii  uuoexc yazeumocmu (ICVI) mo3Bonser y4ecThb
IMPOCTPAHCTBEHHYK)  B3aWMOCBSI3b  MEXIYy  [apaMeTpaMyd  COLMAIbHO-
HSKOHOMHYECKOTO pa3BuTus Tepputopuu (SVI) M 3KOIOTHUECKUM MOTEHIIUAIOM
(CVD).

6. CoBpeMeHHast 1upoBasi MOJAEIb CUCTEMBI 3KOJIOIMYECKOT0 MOHUTOPUHIA
skocucteMbl  o3epa  Ucceik-Kynb, uHTerpupyitomas  Ouopusnueckue u
TUAPOXUMHAYECKUE MAapaMETPhl, MO3BOJSIOMIAS OCYIIECTBIATh KOMIUIEKCHYIO

OLCHKY 3KOJIOTHYCCKOT'O COCTOAHUA BOOAOEMa oOecrieunBas BBICOKYIO
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UH(POPMATUBHOCTh, aBTOMATH3AIMIO MPOLIECCOB aHAIW3a M MPOTHO3UPOBAHUSA, a
TaKXKe MOAJCPKKY NPHUHATHUS pElIeHUN B cepe IKOIOTHYECKOro yNpaBlICHUS U
OXpaHbl BOJHBIX YKOCUCTEM;

7. TeXHONOTUYECKUE PpEIICHUS] 1 CHUKEHHS YPOBHSA 3arpsA3HEHUs U
peLUKIMHra He(pTe3arpsi3HEHHbIX T'PYHTOB. MeToga OMOCTUMYJIMpPOBAHUSA B
YCIOBUSIX XOJIOAHBIX KJIMMATUYECKUX 30H U BBICOKOTOpbsi 00OecreynuBaeT
ouopemeaunaiuio Hedrenpoaykros Ha 62,78% .

JInunblii BRJIaJ couckaress. Jlucceprauus npeacTaBisieT cCOO0H OpUTHHAIBHYIO
Hay4yHyI0 paboTy, KoTopas o0000maer pe3yidbTaThl TEOPETUYECKUX U
OKCIIEPUMEHTAJIBHBIX  MCCIIEJOBAaHUM, B  KOTOPbIX  aBTOp  MNpPUHHUMAI
HEIMOCPECTBEHHOE Y4YacTHE, B KAUECTBE MCHOJHUTENS. ABTOpP UIpajil KIHOYEBYIO
poiib B BBIOOpE HampaBlieHUS UCCIENOBaHUs, (GOPMYIUPOBAHUM 3aJ1ayH,
MOJIEJIMPOBAHUU M3Yy4YaEMbIX MPOLECCOB U OCYUIECTBISI HAyYHOE 0OOCHOBAaHUE U
MHTEPIIPETALUIO TTOJIYYEHHBIX pe3ybTaToB. BKkiaa aBTopa sIBIsSETCS pElIaouM U
BKJIIOYA€T aKTHUBHOE YyYacTHE Ha BCEX JTamax HUCCIEAOBaHMs, OOCYKICHUs
pe3yiabTaTOB, MOATOTOBKE HAYYHBIX CTaTeH U TOKJIAI0B.

Anpofanus pe3yjbTAaTOB AMCCepTANMH. MaTepuanabl HCCIEIOBaHUN IO TEMeE
JUCCEPTAlMKM  JOKJIAIbIBAIUCh, Ha: MeXIyHapoIHOH Hay4YHO-TIPAKTUYECKOU
koH(pepennuu «CoxpaHeHue »3KocucTeM lleHTpanbHON A3WKM W yCTOWYMBOE
pa3BUTHE: IIPUHILIUIIBI, BBI3OBHI, MIEPCIEKTUBBDY (buikex, 2024);
6th International Black Sea Modern Scientific Research Congress (Tpa63on, 2024);
I MexnayHnaponHoit Hay4dHO-TIpakTUuecKod KoHpepeHun «CoOBpEeMEHHbIE
npobsieMbl OMOpa3zHOOOpa3us, OHKOJOTMM U OuobOe3onacHoct buochepHoi
tepputopunn  “‘blcbik-Kénp” (bumkek, 2021); X MexayHapoJIHOW Hay4dHO-
MPAKTUYECKON KOH(PEPEeHINH «IKOJIOTUs peuHbIX ObacceitHoB» (Bramumup, 2021);
MexnaynapoaHoil KoH(epeHIun «IKOJIOTUYECKUH MOHHUTOPUHI: METOAbl H
noaxonbp» M XX MexayHapoaHoM cumno3uyme «CIOXKHBIE CHUCTEMBI B

KCTpeMallbHBIX ycinoBusax» (Kpacuosipck, 2021).
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IlotHOTa OTpamkeHUsi pe3yJbTATOB JAuccepTanuu B myOauxammsax. [lo teme
auccepTainuu onyoaukoBanbl 30 HAyUHBIX TPYJIOB M HAYYHBIX JOKJIA0B, U3 HUX 10
B peuensupyembix kypHanax HAK KP, 12 B xxypHasiax UHIEKCUpYEMbIX B 0a3e
nanHbeix Web of Science m SCOPUS, 7 B xypHanax uaaekcupyembix B PUHII,
MOJIy4eHO 1  aBTOpCKOE  CBUAETENBCTBO, 3  aKTOB BHEIpPEHUS U 2
palMOHATU3aTOPCKUX MPEIJIOKEHUS.

Ctpykrypa n o0beM auccepranmu. /[uccepranus COCTOUT U3 BBEICHUS, S5 TJIaB:
0030p JIUTEepaTyphl, METOJIOJOTUS U METO/bI UCCIICIOBaHUS, 3 TJIaBbl COOCTBEHHBIX
WCCJICIOBAHUM,, 3aKIIFOUCHHUSI, TIEPEUHS COKpPAIICHUN 1 0003HAUYCHUM, TPUHSTHIX B
paboTe, CHUCKa UCIHOJIb30BAHHOW JUTEpaTyphl W MNpuioxkeHuil. Jlucceprauus
U3JI0kKEHa Ha 222 CTpaHUIaX KOMIBIOTEPHOTO TEKCTa, BKIOYalOT 38 Tabnwui, 79
pUCyHKOB, 7 mpuiokeHuid. KoaudecTBO HCMOIB30BaHHBIX OHOIHOTpadUIeCKuX
HMCTOYHHMKOB cocTaBisAeT 467 HauMeHOBaHUM, B ToM uuciie 104 Ha pycckoM u 363

Ha aHTJIMUCKOM SA3bIKaX.

BaarogapuocTu. Bripaxato GmaromapHocts MeHemkepy otaena OOC “Kymrop
lNong Komanu” (2019r) Onere MepoeBoii, nupekropy nemnapramenta OOIIT u
coxpanenusi 6mopasznoobpazuss MIIPOTH Hbpaepy 2.b. (2022 r), HadyalbHUKY
otaena OOIIT TypaymatoBy T.K., HauanbHHKY ympaBi€HHUs 3a 3arpsi3HEHUEM
OPUPOIAHON cpeabl [ MapoMeTeoposoTuuecKord Ciy)O0bl Tpu  MUHHUCTEPCTBE
ype3BbuaiiHbix cutyauuid KP YKamaposoit JI.OK. (2022r.), mMeHemkepy mHpoekTa
“KoHconmupanuss HMHCTUTYUHOHAIBHOIO MOTEHUHMAJIA JUISI  HAOMOHAJIBHOIO
MOHUTOpPHUHTA KauecTBa MOBEPXHOCTHBIX BOJ B Koiproizckoit Pecnyonuke (KGZ-
Bopa III)” Kappu Dnoxeitmo u OnuBue ['py310Boi 3a 0Ka3aHHOE COJICUCTBUE B
poBeJeHUN HuccaeaoBanuid, mpodeccopy Tepexosoit B.A. (MI'Y um.M.B.
JlomoHOCOBA) 32 HAy4YHbIE KOHCYJIbTAIIMH, COABTOPAM CBOMX HAYYHBIX ITyOJIMKAIIUMA

3a COBMECTHYIO YCEepIHYIO paboTy U TPYy.
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I'JTABA 1. OB30OP JIMTEPATYPbBI

1.1. Dxojormyeckue acneKTbl yCTONYHUBOr0 Pa3BUTHS
CTpeMHUTENnbHBI WHHOBAIIMOHHBIM TMPOTPECC YeNIOBEYeCTBA OOYCIOBHI pPE3KOE
YBEIIMUEHUE KA4yeCTBA JKMU3HU YEJIIOBEUYECTBA, HO MPHUBEI K 3HAUYUTEIBHOMY
YXYAUICHUIO COCTOSHUSI JKOCUCTEM IUIAaHETBl. Ha mnepBoM MexIyHapOIHOU
skosoruaeckoit kondepenimu OOH no npobiieMaM okpyKaroiei cpeibl YeI0BeKa,
nposeneHHor B 1972 rogy B CTOKrosjbme, BIEpBble ObUIM O3BYyY€HBI OCHOBHBIE
HKOJIOTMUYECKHUE MPOOJIEMbl U BOMPOCHI OXPaHbl OKPY>KAIOLIEH Cpe/ibl U MPU3HAHbI
mpaBa 4YeJIOBEKa Ha «CBOOOMY, PaBEHCTBO M aJICKBATHHIE YCJIOBHS KU3HU B
okpyxarouiei cpene» [1]. beua cozmana [Tporpamma OOH no okpy»karomiei cpene
i FOHEII (anen. UNEP, United Nations Environment Programme), yapexxaeHnHas
Ha ocHoBe pe3otonun ['enepanbuoit Accambien OOH Ne2997 ot 15 nexabps 1972
roja, Jyisi CmocoOCTBOBAHUSI KOOPJMHAIIMN OXPaHbl MPUPOLI HA OOIIECUCTEMHOM
ypoBHe. OpHako mMpoOJIEMbl HSKOJOTUYECKOTO COCTOSHHSI SKOCHUCTEM TOJBKO
yCYTyOJISIUCh, YTO TOJIOXKUJIO OCHOBY HCCIEJOBAaHUN 1O 3KOJOTMYECKOU
0€30MacHOCTH, HEPa3PhIBHO CBSI3aHHBIX KAK YaCTH HAIIMOHAIBLHON U TI00aTbHOMN
oe3zonacHoctu. [lo wunauiumatuse HOHEIL, MexayHapogHoro coro3a OXpaHbl
npupoasl (MCOII) u Becemupnoro gonna aukoi npupoast (axer. World Wildlife
Fund, coxp. WWF) B 1980-¢ roasl Oblia pa3paboTaHa KOHIEMIHS YCTOWYHUBOTO
pa3BUTUS W TpuU3bIBAJIa K HEOOXOAMMOCTH Tepexola K «pa3BUTHIO 0e3
paspymenus». [lox srumoir OOH Obutm co3manbl komuccuu — HesaBucumas
KOMHUCCHUS T10 TIpo0iieMaM MeXIyHapoHOTO pa3ButTus, 1977-1983, uzBectHoro kak
«xomuccus bpanara» m HeszaBucumas komuccusi o BONPOCAM pPa3opyKEHUS U
oe3omacHoctu, 1980-1982, Takke M3BECTHOTO Kak «koMuccus [1anbme», B KOTOPBIX
ObUIM 3aJI0’KEHBI OCHOBBI YCTOMYMBOTO pa3BuTus. OHAKO MpOrpaMMHyto 6a3y 1o
nepexoy K yCTOMYMBOMY Pa3BUTHIO B paMKax ria00aJbHOTO W HAIMOHAILHOTO
ypOBHsI mofyuniia pabora MexayHapoaHOW KOMHUCCHH 10 OKPY>Karolleil cpene u
pazsuturo (MKOCP), kotopyro Bosrnasuia ['py Xapinem bpyntnana. B noxmane
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«Harmme obmee Oynymee», omyoirkoBanHOM B 1987 roxy, BriepBbie ObLIIO 03BYUEHO
0 HayaBIIEHCs Jerpajalluu OKpYXarolleh cpellbl U HeOOXOAMMOCTH Iepexoja K
HOBOMY 3Tamny pa3BUTHs udesioBeuecTBa. OCHOBHBIM aKIIEHTOM JIAHHOTO JIOKJIajia
CTaJI0 HEOOXOIMMOCTh «yCTOWYUBOTO PAa3BUTHUA», PU KOTOPOM «YJOBJIETBOPEHUE
NOTpeOHOCTE HACTOSIIIET0 BPEMEHM HE TMOJPHIBAET CIHOCOOHOCTHh OYIyIIMX
MOKOJICHUH yIOBJIETBOPSITH CBOM COOCTBEHHBIE MOTPEOHOCTH» [2]. DTOT MOKIAL,
U3BECTHOTO, Kak «Jlokiaa komuccuu bBpyHTHaHm» Mmoiydms1 MUPOKYIO OTJIACKY U
O3HAMEHOBAJl HAYAJIO TPUEAUMHOW  KOHLENLUMU  YCTOMYMBOIO  PA3BUTHI,
0o0BbeUHSIONAas TP OCHOBHBIE TOYKH 3PEHUS: IKOHOMHYECKOU, COIMATIbHOU M
skojoruueckoit [3], [4], [5]. Ctano oueBUAHBIM, 4YTO O€3 00BbETUHEHUS YCUIIUM BCEX
CTpaH MHpa, BKJIIOYas BCE CTPYKTYpPHBIE OpPraHU3allMU TOCYyAapCTB M aKTUBHOE
BOBJICUCHHE HACEJIICHUs] JOOUThCS TMOCTaBICHHBIX 3a/lad HE yjaacTes, T.€.
YCTOMYMBOCTH OTHOCUTCSI HE TOJIBKO K OKpY>Karolen cpene, HO U K OOIIECTBY U
skoHOMUKE [6], [7]. TakuM 06pa3oM, yCTOMUYMBBIM Ha3bIBAETCSI TAKOE Pa3BUTHUE, IIPU
KOTOPOM HE TIPOUCXOJIUT JAerpajaiusi OCHOBHBIX COCTaBIISIONIMX CHUCTEM
ouochepsl.

AHanu3 gaHHBIX, npuBeneHHbIX Ywul CreddeHoM MOKa3bIBAIOT, YTO
CTPEMUTENIbHBIA POCT SKOHOMHUYECKOU AesiTenbHoCcTU (pucyHok 1.1.1) ¢ cepeaunnbl
NpOIJIOTO BEKa, OKa3bIBAaeT JaBJICHUE Ha Oa3UCHBIE SKOCUCTEMBI IUIAHETHI,
JIOKa3bIBasi, YTO BCE HKOJOTMYECKUE CHUCTEMbI IUIAHETHl 3eMJIsi HaXOASATCA Ha
npeaene (pucyHok 1.1.2) [8]. Eciu oka3piBaeMbIii aHTPOTIOTEHHBIM MPECCUHT Ha
HKOCUCTEMBI OYJIET YBETUUUBATHCS, 9TU IKOCUCTEMBI OYIyT TpaHCHOPMUPOBATHCS
B JIpyTHE THUIBI SKOCUCTEM, Oojiee yCTOMUYMBBIE K BHEIIHUM CYpPOBBIM (hakTOpam
cpeasl. HampuMmep, skocucTeMa CTENu 13-3a Ype3MEPHOTO BhINlaca CKOTa, pacialliku
3eMelb, OpaKOHbEPCTBA M Jp. MOCTENEHHO MOXKET MPEBPATHTHCS B ITYCTHIHIO,
HETMIPUTOHYIO JIJISl )KM3HU €CTECTBEHHBIX (hOpM OOMTaHMS CTENEH W KOHEYHO XKe
yenoBeka Toxe. HeoOxoaumMo oco3HaBaTh, 9TO OOPATHOTO BO3BpaTa B MCXOIHOE
MOJIOKEHHUE, K COoXaJleHHto HeT. [lnadueBHBIM MpUMEpOM 4Yero crtajio ApajbCKoe

MOpPE, B OBIBIIIEM OolHa U3 CaMbIX KPYIIHBIX 3KOCHUCTEM, YCTBCPTHIM 110 BCIIMYHWHC
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BHYTPCHHHUM MOPEM MHpPA, 32 HECKOJBKO NECATHICTUH ObUTIO OE3BO3BPATHO
npeoOpazoBaHo. Pe3ynbTaThl 3TOW JKOJOTHYECKOW KaTacTpo(dbl OKa3bIBAIOT
BIIMSHUE Ha BCIO OJM3JIEXallyl0 U TIJI00albHyl0 3KocucteM wmupa. Crano
OYEBHJIHBIM, UYTO €CIIM HEe OyAyT pelieHbl MpoOIeMbl OKpPYKAIOIICH Cpeibl, TO BCe

JIOCTHIKEHMS Halllel [UBUIN3ALMU OKaXXyTCs 11O yrpo30ﬁ YHHUUYTOXKCHUS.

Socio-economic trends
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Pucynok 1.1.1 Jlunamuka rio6anpHBIX MOKa3aTelleld COLMATbHO-)KOHOMUYECKOTO Pa3BUTHSI C
1750 mo 2010 rox (ucrounuk: Steffen, Broadgate et al., 2015)
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Earth system trends
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N3ydyeHrne AMHAMUKU U TEMIIOB 3arpsA3HECHUS U YXYJLICHUS OKPYXKAIOUIEH CPEIbl
CTalu KJIIO4YEeBbIM (PakTopoM U o0bekToM KoH(pepenuuu OOH mo okpyxaromei
cpele W pa3BUTHIO, KOTOpas cocrosuiack B Puo-ge-XKanelipo B 1992 rony,
U3BeCTHOM Takke Kak "CaMmuT 3emin", ctajia OCHOBOM KOHUEMIHUH YCTONYUBOIO
pa3BUTHS, HA KOTOPOM ObUIM pa3pabOTaHbl CTPATETMHM W TUIAHBI JEHCTBUN IO
nepexoay kK 0oJiee ycTonunBoi Mojienu pa3putus u ipuHsTa [loBectka gast Ha XXI
BEK, B KOTOpOW pa3paboTaH [eTadbHbI IJIaH YCTOWYMBOTO PpPa3BUTHAL.
OTAUYUTENBHONM YEPTOM MAHHOIO JIOKYMEHTA CTajlO, YTO CTPaHbI-yYaCTHHUIIbI
MPUHSUIA 0053aT€TLCTBO 00ECIIEYUTh YCTOMYMBOE Pa3BUTHE KaK HA MECTHOM, TaK U
Ha PErMOHAJIBHOM YPOBHSX B Ipezenax cBoux crpaH. KoHTponp 3a peanuzanuei
JAHHOT'O JJOKYMEHTA BO3JI0KEH Ha MeXIyHapOAHYI0 KOMHUCCHUIO II0 YCTOWYHUBOMY
pazButuio (MKVYP).

CnenoBarenbHo, HaunHas ¢ 1992 rona, ¢ Cammura 3emiin, mpoBeieHHOTO B Pro-ne-
Xaneiipo, KOHIENIMA YCTOWYMBOTO PpA3BUTHUSA BIEPBbIE O(QUIMATBHO ObLIA
BKJIIOUEHA B HAITMOHAIBHBIE U MEXKyHAPOIHbIE TOTUTUYECKUE TTOBECTKHU JHS.
10-neraunii utor BcemupHoro cammura mo ycroduuBomy pazsutruio (BCYP)
coctosuica B MoxanuecGypre B 2002 roxy, riae 6bin npuniT MoxanuecOyprekuit
miaH BeimoiHenus pemrennii (MITBP) M MOJBENEHBl MTOTM JOCTIDKCHUS BCEX
COIVIACOBAHHBIX HA MEXKIYHAPOJHOM YPOBHE LIEJIEN PAa3BUTHUS U MEXKIYHAPOIHBIX
cornamenuii 3a nocineanue 10 ner. Inan BbINOIHEHUS TOCTPOEH HA JOCTUTHYTOM
Iporpecce M ypokax, u3BJI€4eHHbIX nociie Berpeun Ha BeiciieM ypoBHe «llnaHera
3emisisi», W TpeamnoniaracT Oosiee IeNeHANPaBICHHBIM MOAX0J] C KOHKPETHBIMU
nlaraMu M KOJMYECTBEHHOM OLICHKOM, U CPOKaMH JIJIs LIeJIeH U 3a4ad.

BHOBB KOH(EpEHINSI O yCTOWYUBOMY pa3BuTHIO coOpanack B 2012 roxy, B Puo-
ne-Xaneiipo, nonmyummiasi HazBanue «PHUO+20». Ha cammure ObLT NpUHAT
noKyMeHT "bymayiee, KOTOporo Mbl XOoTuMm", K OyaymiemMy ¢ OOJBIIUM YHCIOM
3eJIEHBIX Pa00YMX MECT, SKOJOTHMYHON ISHEPTreTUKOM, OONbIIe 0€30MacHOCThIO U

I[OCTOﬁHBIM YPOBHEM KU3HU OJIA BCCX CTpaH H HaHHﬁ.
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B 2015 roxy B cBsi3u C 3aBepiieHrEeM pa3padOTKH HOBOH ri100aabHOM MMOBECTKH JTHS
B OOJIACTH COIMANIbHO-3KOHOMHMYECKOTOo pa3BuTHs, B Hblo-Mopke cocrosuics
Cammut OOH 1o ycToiiunBoMy pa3BUTHIO, re Obl1a npuHsTa HOBas [ToBecTka aHs
— «IIpeoOpazoBanue HaIIET0 MUPA: TTIOBECTKA JIHA B 00JIACTH YCTOMYMBOTO PA3BUTHS
Ha niepuon 10 2030 rona». JlokymeHT coctout u3 Jlexnaparuu, 17 Lleneit B obnactu
yCTOMYMBOTO pa3Butus U 169 3anay.

B macrosmuit moment IloBectka g Ha XXI Bek ocTtaeTcs KIHOUYEBBIM
WHCTPYMEHTOM, PETYJIUPYIONIUM COOTHOIIEHHE SKOHOMHYECKOIO, COI[MAILHOTO
NOTpeOICHUST U PECYpPCHBIMH BO3MOXHOCTSIMHU dKocucteM 3emud. KiroueBoi
komrnoHeHTol IloBecTknm nHs Ha XXI Bek, sBisitorcss 17 Ilenelr ycToldumBOro
pazButusa (I{YP), xoTopsle "mpencTaBistor coOOM IIaH JTOCTHUKEHHS JTY4IIEro U
Oonee ycroiumBoro Oynaymiero s Bcex. OHHM  HampaBlICHB Ha pPEIICHUE
100aIbHBIX MPOOJIEM, C KOTOPBIMU MbI CTAJIKUBAEMCS, B TOM YHUCJIE CBS3aHHBIX C
O€IHOCTHbIO, HEPABEHCTBOM, M3MEHEHUEM KJIMMAaTa, JAErpajalueil OKpy:Karouien
Cpellbl, MUPOM U CIIPaBEJIMBOCTHIO" [9].

17 Lleneli yCTOMYMBOTO pa3BUTHUS SBISIIOTCS HMHTETPUPOBAHHBIMM 3aJadaMu
pa3BUTHS 00111€CTBa, IKOHOMUKA U OKPY>KAIOIICH, KOTOpbIE TPU3BAHBI 00ECTICUHUTh
0J1aroCOCTOsTHUE HBIHEIIHEro U OyAylIero HacelaeHus 3eMJId MpU 00ecredeHuu U
MOAJEPAKAHUU MPUPOJHBIX OCHOB cyiiecTBoBaHUs. 17 L[YP KOHKpeTH3MpOBaHBI
169 nonuensiMu, peann3anusi KOTOPHIX OCHOBBIBaeTCA Ha 232 mokazaTensix, U
JOJIKHBI OBITH JOCTUTHYTHI BO BCEM MUPE U BCEMU rocyjapcTBaMu-aieHamu k 2030
roxay.

Bce namepenus 1[YP cBsizanbl ¢ okpysKaromieit cpeoi, Tak Kak JJisl TOT0, YTOOBI
JTOOUTHCSI YCTOWYUBOTO PA3BUTHS U COXPAHCHHS YKOCHUCTEM 3eMITH, HEOOXOAMMO
nooutbess Bcex 17 menert L[YP. Omnako, skcmeptsl OOH, BbIIENSIOT HEIH
YCTOMYMBOTO Pa3BUTHUS, HMMEIOIIUE HEMOCPEICTBEHHYIO CBSI3b C OKpYKalolleu
cpenoii: Lleas 6 (Uucras Bona u canutapus), L{ens 7 (Hemoporocrosias u yucras
sueprus), llear 11 (YcToiuuBeie TOpoaa M HaceleHHbIe MyHKTHI), Llenp 12

(OTBetcTBEeHHOE MOTpeOaeHrue U mpous3BoAcTBO), Llens 13 (bopeba ¢ u3mMeneHuem
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kiumata), Iens 14 (Coxpanenne Mopckux 3kocucteMm) u Llens 15 (Coxpanenue
skocuctem cymn) [10].

Ouepennoii Cammur 110 ITYP 6s11 poseien B 2019 roxy B Hero-Mopke, B koTopom
BCE YYaCTHUKM TPU3HAIM, 4TO ¢ mepuoaa npuHsaTus [loBecTku qHS B 00OiacTu
YCTOMYMBOTrO pa3BUTHs Ha iepuo 10 2030 roga MHOTHE YCUIINS U LIEJIA HE ITPUBEIIH
K JKelaeMbIM pe3ylbTaTaM M  COLUUINCh BO MHEHHUU OOBSBUTH CIIEAYIOIIEe
JNECATUIIETHE TIEPUOJIOM «JIEUCTBUI M CBEPLIEHUN BO UMSI yCTOMYHMBOTO PAa3BUTHS
[11].

50-netue co JHS UCTOPUUIECKON KOH(PEPEHITNH, Ha KOTOPOI YeJI0BEUYEeCTBO BIIEPBhHIE
PU3HAJIO0 HEOOXOIMMOCTh 3allIMILIATh OKPY>KAIOIIYI0 cpeay mpoiio B CTOKrojabMe,
B 2022 rony, nox neBu3oM «Ctokronsm+50: 310poBas IUIaHeTa Juisl BCEOOLIETro
IPOLBETAHUS — Halla OTBETCTBEHHOCTh, HAlla BO3MOXHOCTB». B cBoem
BBICTYIUIEHUH, reHepanbHbli cekperapp OOH AnTOoHMy ['yTeppuin ormeTnn, 4To
IOATBAECAT  JIET Has3aJ  4YeJIOBEYECTBO MPHU3HAIO CBOK  KOJUIEKTUBHYIO
OTBETCTBEHHOCTh MO 3aIMUTE MPUPOJBI U BIEPBBIE HA3BAJIO ATO YCIOBHUEM MHpA,
IpoLBEeTaHus U pa3BuTus. «M NeHCTBUTENBHO, 32 MUHYBIIUE T'OAbl YEIOBEYECTBY
yAaloch JOOWUTHCS TIporpecca, — OTMETHJI OH. — Ho ceromHs rinobanbHOE
0J1aronoiayyue B OMACHOCTH, B CYIIECTBEHHOH CTENEHH — U3-3a HE CIEepP KaHHBIX
o0eIanuii 1o 3aiuTe oKpy-xatoien cpeash» [12] . Ceroaus ypoBeHb NOTPEOICHUS
B MHUPE€ HACTOJIBKO BBICOK, UTO PECYpPCOB OJHOH IJIaHETHl HE XBaTaeT — Tpebdyercs
1,7 nnaHeTsl, a eciau ObI BCE YKUJIU, KaK B OOraThIX CTpaHaX, MOHAI00UI0CH OBl TpU
r1a”eTsl. CeroiHs, IpOoAOJKUII OH, PA3BOPAYUBAETCS TPOMHON KPU3HC: N3MEHEHUE
KJINMaTa, Jerpajaus SKOCUCTEM M 3arpsA3HEHHUE, KOTOPOE YHOCHT OKOJIO JIEBSTH
MUJUIMOHOB Y€JIOBEYECKUX JKU3HEHN B rojl. « S mpu3bIBar0 CTpaHbl PU3HATH MIPABO
KaXI0r0 4esloBeKa — 0COOEHHO IMpeACTaBUTEIeH MaJOMMYIIHMX CJIOEB HAacelleHus,
KEHIIUH U JEBOYEK, KOPEHHBIX HApOJ0B, MOJOJIECKHU U OyIylIIMX MOKOJIEHUN — Ha
YUCTYIO U 3J0POBYIO OKPYKAIOIIYIO cpeny. MBI JOJKHBI IO-HACTOSIIEMY LICHUTH

OKpPYXKaromyro cpcay U HC OIrpaHUIUBATHCA OJHHUMU JIMIIb ITOKA3aTCIIIMU BaJIOBOT'O
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BHYTPEHHETO MPOAYKTA TIPH OIICHKE YETIOBEYECKOTO MPOTpecca u OJIaronoaydus,
— 3asBu1 oH [13].

Ho, Ha myTH K JOCTHMKEHUIO YCTOWYHUBOTO PA3BUTHUS UMEIOTCS TPYIAHOCTH: BO-
MEPBBIX, COIUATBLHBIE TPOOIEMBI — O€THOCTh, SKCIIOHCHIIMAIBHBIN POCT HACEICHHUS;
BO-BTOPBIX, MOJIUTUYECKHUE - TTOJIUTUYECKAs] HECTAOMILHOCTh BO MHOTHX CTpaHax;
B-TPEThUX — HEPAINMOHATLHOE TOTPEOIICHHE TPUPOTHBIX PECYpCOB B IyXe
«KOPUYHEBON» IKOHOMUKH.

[Io pansbiM 3kcneproB OOH, uyenoBeueckas AEATENIbHOCTh HW3MeHUna 77
MPOLIEHTOB CylW (UCKIOoYass AHTapKTHAY) U 87 MPOLEHTOB MHUPOBOIO OKEaHa.
bonee nByX MWIIMApAOB TEKTApOB 3E€MENb AETPAAMPYIOT HM3-3a YPE3MEPHOIO
UCIIOJIb30BaHUsl WM HENPABUIBLHOIO YIIPABICHHS, a OJHOMY MWUIMOHY BHJIOB
rpo3utr TmoiHoe wucdesHoBeHue [14], [5]. s MHOTMX 3KOJOTMYECKHUX ILeJIei
pa3BUTHE TTPOJIOHKACTCS B HEMPABUILHOM HamnpasieHuu (pucyHok 1.1.3) [15] u ais
noctmxeruss L[YP HeoOXoauMo 3HAUMTEIBHO YCHWIIMTH pEaTHM3alfio MOJUTHKU
YCTOMYMBOTO Pa3BUTHUSL B COLIMATbHO-2KOHOMHUYECKOW M JKOJIOTMUYECKOU cdepax

[16], [17], [18].

SDG1: #People in absolute

poverty
SDG15: Loss of forest cover 1.75 SDG2: #People suffering
(ha) 1.50 from hunger
g 1.25
SDG13: CO, emissions SDG3: <5 mortality

(GtCO2/yr) (cases/1000)

SDG4: #People w/o. sec.
education

SDG11: #people poor air
quality

SDG5: Schooling gender gap
(year)

SDG10: #people in relative
poverty

SDG7: #people w/o access

L SDG6: Water stress (%)
electricity

SDG7: #people w/o access SDG6: #People w/o
clean cooking san&clean water
— 2015 2030 e==———3050 ® Target

1 =2015 ron, 0 = neneBoe 3HaueHue (3HaueHHs OousblIe 1 yKas3bIBalOT HAa YXYALICHUE [0 CPABHEHHUIO C
2015 romom; 3HadeHus Mexay 0 u 1 yka3pIBaroT Ha yIydIlIeHHe, HO IIeJIeBOE 3HAYSHHE HEe JIOCTUTHYTO).

Pucynok 1.1.3 I[IpuMep ncnosib30BaHus LETEBOrO IPOCTPAHCTBA C UCIIOJIB30BAHUEM
JAHHBIX, ONMYOJMKOBAaHHBIX M cueHapus SSP2 B pa3iauuHbBIX HMCCIEIOBAaHUAX
(uctounuk Detlef P. van Vuuren et al., 2022)
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CrnenoBaTenbHO, JOCTHKEHHME YCTOMUMBOTO  Pa3BUTHS  HEBO3MOXHO  0e3
COTJIaCOBaHUSl TPEX OCHOBHBIX JJIEMEHTOB: YKOHOMUYECKHH POCT, COLHUAIBHYIO
MHTETPALMIO U OXpaHy okpyxkatomeit cpeas [15] [19],[20], [21]. DTo 03HauaeT, 4ToO
JUTsl 00eCIieYeHusl YCTOMYMBOTO Pa3BUTHUSL 00IIeCTBa HEOOXOUMO CO37aTh TaKyIO
CUCTEMY NIPHOPUTETOB M IEHHOCTEH, KOoTopas OyJeT OCHOBaHAa Ha PAaBEHCTBE,
CIPaBeIMBOCTH, B3AMMHOM yBa)KCHUHU, TOPAJOUYHOCTA U OCO3HAHHOCTH Oa3UCHOU
COCTABJISIIOLIEH BCEro HAIEro MPUPOJHOIO CyIIeCTBOBaHUS. BakHO Takxke
MOHUMATh, YTO YCTOMYUBOE PA3BUTHE — ITO MPOIECC, & HE CAMOLIEb.
[TocTosiHHOE CTpEeMIIEHHE K JIOCTHKEHHUIO SKOHOMHUYECKON palMOHAIBHOCTH IMPHU
COXpaHEHUU COLIMATILHOM CIPaBEITMBOCTH U SKOJIOTUYECKOTO PABHOBECHS - 3a/1a4a
HEMMOBEPHO CIIOKHAsA U TpeOyeT COTPYAHUYECTBA U MOAJEPKKH CO CTOPOHBI BCEX
CJIoeB O0OIIEeCTBa, IJleé BCE 3aMHTEPECOBAHHBIE CTOPOHBI CO CBOMMHU TJIaBHBIMU
JIBVOKYITIMHE HETSIMA 00BEAUHSIOTCS JJIs TOCTHKEHHUS OOJBIIETr0 U BEJIMKOTO OJara
obmiectBa. DPGHEKTUBHOCTh MPUHUMAEMBIX PELICHUN OyAeT MOCTUTHYTa TOJIBKO
TOrja, Korja OyAyT y4YTeHbl TECHO MEPEIUIETEHHbIE B3aUMOCBS3U MEXAY TpeMs
U3MEpeHUsIMU  ycToiunBocTH. CJemoBaTeNbHO, TPU H3MEPEHUs YCTOWYMBOCTU
JOJDKHBI TIOHUMAThCS KaK CHUCTEMa, B KOTOpPOM 1isi TpHUHATHS d(PGEKTHBHBIX
pelieHnit He0OX0AMMO YUYUTHIBATh B3aUMOCBS3H [4].
1. Dxonozuueckoe usmepenue

v' Kak jgoiaro ora cpema OymeT CIIOCOOHA yIOBIETBOPATH HAIIM
MOTPEOHOCTH U JKEJIaHUs?
v" Yt MBI MOKEM CEIATh, YTOOBI YBEIMYUTH IPOU3BOAUTEILHOCTH TOM
Cpeabl Ui YI0BJIETBOPEHHUS HAIIUX MOTpeOHOCTEN 03 yiiepOa /it Hee U TeM
caMbIM JUIg Hac?
v' Y10 MBI MOXEM CJIEJIaTh JJIsl MOBBIMIEHUS YCTOMYMBOCTH STOM CpesibI?
YcroituuBeie cpepl 0osiee CTaOWIIbHBI, a 3HAYMT, JyYIlle yIAOBIECTBOPSIOT
HAIIN MOTPEOHOCTH.
v" Koraa MblI IOJKHBI OCTABHTb 3Ty CPEIY M €CTh JIH €i albrepHaTHBa?
v' Kak gmonro sra cpema OyIeT BOCCTaHABIMBATHCS, MPEKIE YEM MBI
CMOEM BEPHYThCS U CHOBA MOTPEOJISITh U3 Hee?

2. CoyuanvHoe uzmepenue
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v' Kak pacrpeaenuTh pojn U PeCypChl B HalIeH TPYyIIIe TaKUM 00pa3om,
YTOOBI YJIYUYIIUTh WM XOTSA Obl COXPAHUTH LEJIOCTHOCTb M CTAaOMIIBHOCTH
IPYMNIbI?
v UYro HEOOXOAUMO JUIS MOJIEPXKAHUS M YKPEIJIEHUS COLMAIbHBIX Y3
JOBEPHUSIT W B3aMMHOM OTBETCTBEHHOCTH? dparMeHTUpOBAaHHAS TIpyIIa
cinabee U PUCKYET B Jipakax erie 00bIne ocinabuTh ee.
v' Kak obecrieunth, 9T00BI BCE JFOIM MONTyYaTd PABHBIC MIAHCHI BHECTH
cBoil Bkia? TonbKo B 3TOM ciiydae cOOOIIECTBO MOIYYaET BITOY OT LIEJIOT0
psoa TaJaHTOB, a HE TOJbKO OT TeHOPOHAAa W UAEH HEMHOruX
PUBUIIETUPOBAHHBIX.

3. DxoHomuueckoe usmepetue

v' CKOIBKO M KakhX pPeCypcoB HEOOXOAMMO sl OOecHeucHHs
BBEDKMBAHUS TPYIIIIBI, @ MOXKET OBITh, M TIOBBITIICHUS €€ )KU3HECTOUKOCTH?
v' CKOJIBKO TpyIla MOXET WHBECTUPOBATH, YTOOBI MOJYYHTH TOT HIIH
WHOU pecypc?
v' Kak cieayer pacrnopsaMThCS HMEIOIMIMMHUCS PECYpPCaMH, YTOOBI
YAOBIETBOPUTH OyyIIre MOTPEOHOCTH U MIOBBICUTH YCTOWYHUBOCTH?

B crtpemnienun cpaenath 0OyI0 CHCTEMY, OCHOBAaHHYIO Ha pecypcax, Oolee

YCTOMYMBOH, OYJIb TO yCTOMYMBOE pa3BUTHE UJIM OpraHU3aIllMOHHAs YCTOWYHUBOCTb,
CYIIECTBYET TPpU OCHOBHBIX mojaxojna: DddextuBHoCcTh, [locmenoBarenbHOCTh U
Jlocrarounocts [22]. Kaxkaplii 13 1OIX040B IO OTACIFHOCTH HE CIIOCOOCH T0CTHYh
YCTOMYUBOCTH, TOJBKO KOMIUIEKCHBINM MOX0]T CIOCOOEH MOBBICUTH YCTOWYUBOCTD
CHUCTEMBI B OTHOIIIEHUU PECYPCOB.

[IpuHUMIBI YCTOWYUBOTO pa3BUTHS, CHOPMYIHPOBAHHBIE B JOKJAae KOMHCCHUU
BpyHtnann, yke OKOJO MOJOBUHBI BEKAa Ha3ajJ MOIJIM CTaTh PEajbHOM OCHOBOM
AKOHOMHYECKOI'0 Pa3BUTHS CTpaH MHUPA, OJTHAKO peaIbHbIE IEHUCTBUS HE B MOJHOU
Mepe YJIOBIETBOPSIOT NTOCTABJIEHHbIC LIENH U 3aaauu [23], [24], [25].

B 2009 romy wuccimemoBarenn NPEACTaBUIM HOBYK KOHLEIIMIO, KOHLETIIUIO
mianerapubix rpanun (I110), B koTopo#t onpeesieHsl 1 KOJUYECTBEHHO U3MEPEHBI
JIEBSITh TUJIAHETAPHBIX TPaHMI], B TMpeJesax KOTOPhIX YEJIOBEYECTBO MOXKET
IIPOJIOJKATh Pa3BUBATHCS M OE30IMaCHO CyIIeCTBOBATh [26] [27], BEI3BAaB OrpOMHBIN
HAy4HBIH, a TAK)KE MOJUTUUECKUN U YIIPABICHUECCKUN UHTEPEC BO BCEM MHUPE, CTaB
LHEHTPaJIbHBIM 3JIEMEHTOM U3ydeHus ycrohuuBoctu [28], [29], [30], [31]. Cuctema
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IUTAaHETAPHBIX TPaHUI] MPEJICTaBIsIeT co00i "MIaHeTapHy0 MpUOOPHYIO MaHelb'",
OTpaXAIOIIYI0 TJI00aIbHBIE PE3YJIbTATHI JEATEILHOCTH YEJI0BEUECTBA M0 PEIICHUIO
psiza 3KOJOTMYECKUX TPOOIeM, KOTOPbIE CTaBAT MO/ yTPo3y CIIOCOOHOCTh CUCTEMBI
3emuin noxjepxkuBaTh 4enoedecTBo. CorylacHo aHanu3y koHuenuuu I1b
npoBeaeHnbie [teddhernom u ap. [26], cuctembl 3eMid U ACBATH IUIAHETAPHBIX
TpPaHUI] HE CYHIECTBYIOT OTAenbHO. OHM 00pa3yloT OTPOMHYIO MayTHHY
B3aMMO3aBUCHUMBIX ITPOILIECCOB U (PYHKIUH - HApYIIEHUE PABHOBECHS OJTHOM U3 HHUX,

OTpa3UTCs Ha CTAOMIILHOCTH JIpyrux (pucyHok 1.1.4) [32].

b
—
-

f

il

i

jii

Biopiypseaily medated
B Husman madinted
O Attenuating

¥ raroates.
e

Pucynok 1.1.4 B3aumocBsi3u miuaHeTapHbix cucteMm (uctounuk Steve Lade et al.
(2020) u CTOKroJIbMCKUM IIEHTPOM YCTOMUHUBOCTH.

Buioenenul cnedyrowue desamo nianemapHulx epanuy:

v' l3MeHeHHE KiIMMaTa

v’ U3MeHeHue IeI0CTHOCTH Ouocdepsl (moTeps OHOpa3HOOOpasus H
BBIMUPAHHE BUJIOB)

Hcromenne crparochepHOro 030Ha

3aKUCIECHUE OKEeaHa

buoreoxumuueckue notoku (1ukibl pocdopa u azora)

N3menenue 3eMenbHbIX cUCcTEM (Harpumep, 00e3IeceHue)
Hcnonp30BaHue IPECHON BObI

AN NI U RN

ATtMocdepHast a3po30JibHas Harpy3ka (MUKPOCKOITMYECKUE YACTHUIIBI B
atMocdepe, BIUSIONME Ha KIUMAT U )KUBbIE OPraHU3Mbl)
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v’ BHeIpeHHWE  HOBBIX  BEIIECTB (Hanpumep, OpraHUYECKUX
3arpsA3HUTENEH, PpaJWOAaKTUBHBIX  MATEPUAIOB, HAHOMAaTEpHUAIOB U
MUKPOIIJIACTHKA).

Hcrournk CTOKTOJEMCKHI IICHTP YCTOHIHBOCTH:
https://www.stockholmresilience.org/research/research-news/2015-01-15-planetary-boundaries--

-an-update.html

Ecnmu mbl nBIKEMCsT B TIpefieNiax ATHX TpaHUI], PUCK OMACHBIX, HEOOPATUMBIX
U3MEHEHHUI OKPYIKaIOIIeH Cpe/ibl OTHOCUTENILHO HEBEIUK. ECIu jke Mbl BBIXOIUM 32
3TH TpeAeNbl, TO CTaBUM IOJ YIpo3y CTaOWMIBHOCTH SKOCHUCTEM, a 3HAYHT, U
0a3lCHYI0 OCHOBY COBPEMEHHON IUBUIIM3ALIH.

B 2015 roay ltedden u np. npencraBuiin 0OHOBIEHHBIN U PACIIMPEHHbINA aHATHN3
koHnenuuu III" [27], W3 KOJIMYECTBEHHO OIIGHEHHBIX BOCHMHU 3KOJOTHYECKHUX
U3MEpPEHUM, MATh Y€ MPEBBICHIA TpeJes BO3ACHCTBUS (M3MEHEHHE KIuMara,
noTeps 1esocTHocTu Ouocdepnl (T.e. reHerudeckoe pasHooOpaszue (E/MSY);
GbyHKIIMOHATBHOE pa3HoOOpa3ue eIle HEe OMpeaesieH0), OMOXUMUYECKHE MOTOKHU
(r.e. motoku azora (N) u docdhopa (P) B Ouochepy u oxeaHbl), U3MECHEHHUE
3eMENbHBIX CHCTEM M HOBBIE 00pa3oBaHuUs) W OJUH e€Iie He ObLI OmpeseseH
(aspo3onbHas Harpy3ka). [IpeBbllieHre rpaHull COCTABHIIO IECTh U3 JAEBATH.

Ha pucynke 1.1.5 noka3ano, B KakOi CTENEHH 3TH I'PAHULIBI YK€ IPEBBIIEHBI [33],

[27].

2023

7 boundaries assessed, : 7 boundaries assessed, : 9 boundaries assessed,
3crossed : 4 crossed : 6 crossed

Pucynok 1.1.5 DOBomrouust cucrtemsl miaHeTapHsix rpanull. Jlunensuposano CC
BY-NC-ND 3.0 (Credit: Azote for Stockholm Resilience Centre, Stockholm
University. OcaoBano Ha matepuanax Richardson et al. 2023, Steffen et al. 2015 u
Rockstrom et al. 2009)
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3a mpoieniiee BpeMsi 3Ta KOHUEMIHMS CTajda HEU3MEHHBIM OPUEHTUPOM st
MEXAYHApOJAHON U HAIMOHAJIILHOM TOJUTUKHU B O0JIACTH OKpY>KArOIIeH cpenl U
pa3BUTHUSI, OCOOCHHO KIMMATUYECKOU MOJTUTUKH, U TTIOCTOSTHHO COBEPIIICHCTBYETCS
Oylarogapsi HOBBIM pe3yibTaTaM uccieaoBanuii [22]. Hecmotps Ha To, 4TO 1aHHAs
cUCTEMa MMeEET OOJIbIIOE BIUSHUE, €€ KPUTUUECKUN HEJOCTATOK AJII TPUMEHEHUS
B YIPABJICHUU YCTOMUMBOCTHIO 3aKJIFOUYAETCSI B TOM, YTO B HACTOSIIIEE BPEMS OHA HE
OTpa)XaeT, KaK BO3/ICMCTBUE, CBSI3aHHOE C OJHOM U3 IJIAHETAPHBIX TPAHUI], BIUSET
Ha COCTOSIHME IPYTHUX IUIaHETapHbIX rpaHul [32].
[Ipomomkas Oe3qymMHOE TOTpeOIeHHE W TMpeoOpa3oBaHUE HKOCUCTEM TUIAHETHI
YeJIOBEYECTBO CTAaBUT O]l YIpo3y MpeoOpa3oBaHMs HKOCUCTEM IUIAHETHI B HOBOE
COCTOSIHME TE€M CaMbIM MOJBepras pucky cBoe cymniectBoBanue [34], [33], [35].
TpeOyeTcst mepexo] Ha MPUHITUITHATHLHO HOBYIO CTPATETHIO MPUPOIONIOJIb30BAHUS,
KOTOpasi JOJKHA ObITh OCHOBAHA HA BBHIMIOJHEHHUH JIBYX KJIFOUEBBIX TPEOOBAHUI:

v' Tlepexona Ha pa3yMHOE, OCO3HAHHOE ITPUPOIOIIOIb30BaHHE;

v' Pa3pabOTKM HWHHOBAIMOHHBIX 3€JE€HBIX TEXHOJOrui. Ilpmuem

pazpaboTaHHbIC TE€XHOJIOTUHU JIOJI>KHBI OBITH HMHUTHUPOBATh

CaMOPETyJIMPYIOLIME CBOMCTBA TPUPOIHBIX IKOCUCTEM.
CrnepoBaresbHO, OCHOBa JKOJIOTMYECKOTO acleKTa YCTOWYUBOTO pa3BUTHS —
CUHXPOHM3AIMsI MOTPEOHOCTEN UeloBEeUeCTBa C €CTECTBEHHBIMU CIIOCOOHOCTSIMU
HKOCHUCTEMBI 3EMJIM, C €€ PECYPCHBIM MOTEHIIMAJIOM U CaMOBOCCTAHABIMBAOLIEH
criocobHocThio.  [IpeBhlllleHHE  3THUX  BO3MOXKHOCTEH  TOBBIIIAET  PUCK
BO3HMKHOBEHHUSI KPYMHOMACIITAOHBIX PE3KUX WJIHM HEOOpAaTUMBIX HM3MEHEHUN
oKpy>Katotien cpenbl [36]. PanukanbHble H13MEHEHUS HE 0053aTebHO MPOU30MIyT
B OJIHOYAChE, HO BCE BMECTE TpaHUIbl 0003HAYAIOT KPUTHUECKUU MOPOT st
YBEIIMYEHHUSI PUCKOB JUIS JIFOJEN U SKOCUCTEM, YaCThIO KOTOPBIX MbI sABisieMcs [37],
[38].
OmnpeneneHue npejaena BEIHOCIUBOCTH 3KOCUCTEMBI U MIPE/iesia €€ SKOJIOTMYeCKOn

CMKOCTHU UMCCT PCIHIAIOMICC 3HAYCHUC KaK U1 ONCHUBAHUS HaA ITYTH K YCTOﬁqHBOMy
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pa3BUTHIO, TaK M OCO3HAHMUA KaK Mporpecca, TaKk M MPOOEIOB B KOHIICTIIHUU
IIPOJBHIKEHUS YCTOMYHUBOIO PA3BUTHUS DKOCUCTEM.

DTO O3HayaeT, 4YTO KIIYEBOE 3HAYEHHE I HAyKW M MPAKTUKU Hapsay C
pa3paboOTKOIl HOBBIX 3€JIEHBIX TEXHOJOTMH M CHUCTEM HMEEeT TakkKe pa3paboTka
II0Ka3aTelIel yCTOMYMBOIO Pa3BUTHSL, SKOJIOTMYECKUX KPUTEPUEB, HOPM U IIPENIEIIOB
JOIYCTUMOI'O0 TIOpOra BO3JEWCTBUS M HHJIMKATOPOB Mporpecca Ha MyTH

yCTOMYMBOTO pa3Butus [39].
1.2. 3Jkonocuueckue Kpumepuu u UHOUKAMOPBL YCIOUYUBO20 PAZGUMUA

UenoBedyecTBO IMEPEKUBAECT NEPEIOMHBIM MOMEHT B IIpOLEcCE Mepexofa K
YCTOMYHUBOMY pa3BuUTHIO. OZHUM W3 BAXKHBIX 3a/1a4 SIBJISIETCS OMPENCIICHUE M
OIIEHKa JIOCTUTHYTOTO MPOTpecca WM perpecca, CTENEHN X Pa3BUTHS HA MYTH K
YCTOMYHMBOMY PA3BUTHUIO I OCYUIECTBJICHUS HAJICKAIIEr0 KOHTPOJS 3a
JOCTUKEHUSAMM U yTpaBiieHUs: 3TuM mporieccoM [40] . B myHkTe 75 nokymeHTa
«IIpeobpa3zoBanue Hamiero mupa: [loBecTka qHS B 00J1aCTH yCTOMYMBOTO PAa3BUTHS
Ha niepuo 10 2030 roga» rosoputcs: «Ilocnenyromas 1esTeIbHOCTh B OTHOIIIEHUH
ITUX IIeJIel W 3a/la4y U ux 0030p OyJyT MPOBOAMTHCS C MCIOJIB30BaHHEM Habopa
rJ100aNIbHBIX TTOKa3aTesneld. DTH MmoKa3aTesd OyayT JAOMOJHITHCS MOKa3aTeIIMU Ha
pETHMOHATFHOM W HAIMOHAIBHOM YPOBHSX, KOTOphIE OymyT pa3paboTaHbl
rocyJapcTBaMu-ujieHaMH, a TaKXe pe3yJbTaTaMd MpoJieJaHHOW paboThl 1O
ONPEAECTICHNUIO UCXOIHBIX 3HAYCHUH ISl T€X 3a7a4, IO KOTOPBIM Ha HAIIMOHAJILHOM
U ria00aJbHOM YPOBHSIX HMCXOJHBIE JTaHHBIE OTCYTCTBYIOT» [7], a Takxke B 40-oi
rinaBe «llosectku gus Ha XXI Bek» oTrMmedeHo, «B mensx co3mgaHus HaaeKHOU
OCHOBBI ISl TIpollecca MPHUHATHS pPEHICHUA Ha BCEX YPOBHSAX U COJCUCTBUS
OOJIETYeHHUIO CaMOPETyJIUPYEeMON YCTOWYMBOCTH KOMIUIEKCHBIX SKOJOTUYECKHUX
CHUCTEM M CHCTEM pa3BUTHUS HEOOXOIMMO pa3paboTaTh MOKA3aTeNd yCTOWYUBOTO
pazButus» [41]. Pa3paboTkoil KpuUTEepUSIMU M HWHIUKATOPAMH YCTONYUBOIO
pa3BUTHS  3aHUMAIOTCA  BeOyluMe MeXAyHapoaHble opranumzamuu: OOH,
Bcemupnsbiit bank, @AO, Opranusanus cTpaH YJKOHOMHYECKOTO COTPYIHAYECTBA U

paszsutus (OOCP), Hayunsiit komuteT 1o npobiemam okpyxatomieit cpeast (ISC),
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Komuter nmo xocmuueckum uccienoanusim (KOCITAP), MexayHapoaHas ceTb
NPaBUTEIILCTBEHHBIX  HayuHbIX  koHcynbTamuii  (INGSA), KowmmiekcHoe
uccnenoBanue pucka OenctBuii (IRDR), HayuHblii KOMUTET 1O HCCIIEIOBAHUIO
okeana (SCOR), Bcemuphnas nporpamma uccienoanuii kaumara (BIIMK) u ap.
Heobxoaumocth  ompezeneHuss WHAUKATOPOB MPOAMKTOBAHO  CIEIYIOIIUMU

MOJIOKEeHUsIMU [42]:

v" OGOCHOBaHHUS MPUHUMACMOTO PEIICHUS
v' TlosicCHEHHS POMCXOASAIINX U3MEHEHUH
V' BbISBIICHHSA YIIyIIECHHI
v' VYuporieHust paboThl ¢ MACCHBOM JTaHHBIX
v' OOecneuyeHus 10CTyna ¥ 00MeHa HH(pOpMAaIIHEN.
CyIecTByIOT J1Ba MOJIXO0Ja K KOHCTPYHPOBAHHMIO HHIMKATOPOB YCTOWYUBOTO
pPa3BUTHS:
v dopmMUpOBAHUE TAKOW CUCTEMBI HHIUKATOPOB, IIPU KOTOPOM KayKJbIN
KOMIIOHEHT  OTBeYaeT 3a  OMNpeleJeHHbIe  acHeKThl  pa3BUTHI,
muddepeHuupysCch Ha SKOJOTUYECKHE, SKOHOMUYECKHE M COIHAJIbHbIC
HOJICUCTEMBI
v' OrmpezeseHne CUCTEMHOTO, HHTETPAILHOTO MHIEKCA, MMO3BOJISIOIIETO
OILICHUTH CTENICHb YCTOMUYMBOCTH HAOIIOAAEMBIX SKOCUCTEM HIIA COIHAIBLHO-
HKOHOMHUYECKOTO Pa3BUTHUS PETUOHA.
CnoXXHOCTh pa3pabOTKM MHIMUKATOPOB YCTOMUMBOIO PA3BUTUS OINPEICISETCS
HEOOXOIMMOCTBIO OOJIBIIIOTO0 MAacCHBa BCEOXBATHIBAIONINX JaHHBIX. [ dero
JKCIIepTaMu pa3paboTaHbl KpUTepUr O0TOOpa ISl pa3pabOTKU WHIUKATOPOB [43]
[44]:
v’ 3HauMMOCTh W  TMOJE3HOCTh  HWHIWKATOPa,  IO3BOJISIOIIHIA
OXapaKTepU30BaTh COCTOSTHUE OKpY’KaloUlell cpeabl, e€e HU3MEHEHUs Hu
BO3/ICHCTBHS, UMEs YETKUE TIOPOTOBBIC M (JOHOBBIC 3HAUCHUS JIJISI OLICHKH
v’ VIMeTh  HAyYHO-TIPAKTHYECKOE€  OOOCHOBAHWE,  IMO3BOJIIOIIEE

HHTCIPUPOBATH UX B 9KOHOMHWYCCKUC U CUMYJIIIUOHHBIC MOICIIN
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v" BbBITh U3MEPUMBIM
OTBeyaTh BCEM MPEAbABISIEMbIM TPEOOBAHUSIM KpalHE CII0KHO, U B 3aBUCUMOCTH
OT CHUTyallun U OOBEKTa U3YUYEHHUS] MOTYT OBITh BbIOpaHbl HWHJIUKATOPHI
YCTOMYMBOCTH, OTBEYAIOIIME HECKOJbKUM KpuUTepusiM. B 1enoMm, 1uisi OLlEHKH
1[EJIeBOM HANPABJICHHOCTH MHJIMKATOPBhl YCTOMYMBOCTH AU depeHupyoTcs Ha 3
KAaTerOpuHu:

v' UupaukaTopsl, XapaKTepUu3yroIime nporecc 4eJI0BEYECKOU

NESATEeIbHOCTU U €70 BIUSHHUE Ha YCTOMYHMBOE Pa3BUTHE

v' WHIUKaTOPbI COCTOSHHS, XapaKTEPU3YIOIIUE aKTyaJlbHOE COCTOSHHE

aCIeKTOB YCTOMYUBOTO Pa3BUTHS

v' WHauKaTOpbl peardpoBaHuUs, IIO3BOJIIOIINE pPEaln30BaTh BapHaHT

pearupoBaHuUsl [JIs YIYUIlIEHHs aKTyaJbHOI'O COCTOSIHHUSI.
COOTBETCTBEHHO, UHAUKATOPHI YCTOMYMBOTO PA3BUTHS SIBISIOTCS UWHCTPYMEHTOM
U3MEPEHUs, BU3yalIM3alliM U MOJEIUPOBAHUS NPOTHO3a M pEarupoBaHUs Ha
aKTyaJbHble HM3MEHEHMSI COCTOSIHUSI HM3y4aeMoro oObeKTa BO BpEMEHH,
MO3BOJIAIONIME OXapaKTepU30BaTh KOJWYECTBEHHO M KAUYECTBEHHO M3y4aeMYIO
CUTYAIINIO; BBISIBUTH IOJOKUTEIBHBIE M OTPULIATEIbHBIC TEHACHIIMM W TMPUHATH
HE0OXO0IMMbIE MEPhI pearupoBaHU.
[IpuBenem mnpumepsl Haubojee MaACIITAOHBIX M PACHPOCTPAHEHHBIX CHUCTEM
WHJIEKCOB U UHIUKATOPOB YCTOMYMBOIO Pa3BUTHSL:

v Cucmema unOuKamopoe ycmouuueozo pazeumus, paspaboTaHHas

Komuccuerr OOH no ycroitunBoMy pazsututo (KYP), koTopsie rpynnupyroT

M0 COIMANbHBIM, YKOHOMHYECKUM, SKOJOTUYECKUM, WHCTUTYIIMOHAIbHBIM

acreKkTaM yCTOMYMBOTO pa3ButTus [45];

v’ Huouxamopwvt mupoeozo pazeumus, papadbarsiBacMbie BceMUpHEBIM

bankoMm, BKIr0O4arOmux 6 KOMILJIEKCHBIX OKa3aTE/ICH:

o KOMILIEKCHBIN
0] HaceJICHHE

o OKOHOMHKaA
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0] OKpy>KaroImas cpena
0] rocyJapcTBO

0] PBIHOK.

Exeronno Bceemupsslii bank Bbeimyckaer noknan «MHAuKatopel MHpPOBOTO
pa3BUTUS» 10 HUTOraM TEKYIIEro TroJa, B KOTOPOM OTPAXKAKOTCA IOPOTH
MIOCTABJICHHBIX HAMEPEHUM cTpaH Mupa. B 1ienom ananusupyercs napopmanus mno
oonee yeM 550 moka3zaTesnssM pa3BUTHSL CTPAH MHUpPA, HAa OCHOBAaHUU YEro
BBIITYCKAETCSl KPATKUI «3€JICHBIN» ClipaBOUHMK [46], [47].
v’ Hunoekc kauecmea dcusnu, Takke paspabaTbiBacMblii BceMupHBIM
bankoMm, TO3BOJSIONIUN OIEHUTH YPOBEHb OOIECTBEHHOTO Pa3BUTHAL.
Hcnonb3yroTesa 9 nokaszaTeneid KauecTBa )KU3HU CTpaHbl [48]:
v' 3paoposse: OxugaeMast MPOAOIDKUTENLHOCTD KU3HH (B roj1ax)
CemeliHOE TIOJIOKEHHE: YPOBEHb pa3BoJ0B (Ha | ThIC. yen)
OO01ecTBeHHas )KU3Hb
BBII na nymy Hacenenus
[TokazaTenu 6€30MacCHOCTH U CTAOUIILHOCTH
Kinmar u reorpadguueckas cocTaBisSoIIas

VYpoBeHs 6e3paboTuIls! (B MPOIICHTAX)

N N N N NN

Cpennuili HHAEKC NOJIUTUYECKON U TPaXIaHCKOH CBOOO/IbI
v' TeHaepHOE paBEHCTBO
v’ HHuoeKkc «icueoil nianemvl», PACCUYMTHIBAEMBIH MO0 MHTErPATBHBIM
arperupoBaHHBIM MHIEKCAM, OCHOBAHHBIM Ha JKOJIOTMYECKHX MapameTrpax.
OueHKOl COCTOSIHUSL TPUPOJHBIX OSKOCHCTEM IUIAHETHl JUIs  pacyera
arperupoBanHoro wuHaekca <« KuBoi mmanets» (MOKII) 3anumaercs
Bceemupnsiit @oun ukoii [Tpupoasr (World Wild Fund) [49].
Nunexce sxuBoii utanets! (MXKIT) — 310 mokazaTens cOCTOSAHMS OMOTIOTUYECKOTO
pa3Ho00pa3usi B MUpPE, OCHOBAHHBIM Ha JMHAMHMKE YUCJICHHOCTHU MOIYJISIUN
IIO3BOHOYHBIX BHUJOB B HA3€MHBIX, NPECHOBOAHBIX M MOPCKHX Cpenax

oboutanud. Pacuer MHnexca >KMBOM INIaHETHI IMOKaswiBaeT, 4yro ¢ 1970 roma
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YUCJIICHHOCTh ~ TOMYJSIUNA  HAONIOMAeMBIX  MJICKONHTAIOMINX,  MTHII,
3€MHOBOJIHBIX, PENITHJINKA U PHIO COKpaTHiIachk B cpeHeM Ha 69 %, 1 MoKa3bIBaeT,
YTO B CPETHEM YUCIIEHHOCTD MOMYJISALUNA COCTABIISIET MEHEE OJHOU TPETH OT TOH,
yTo Obl1a B 1970 Toxy.
v’ Ilokazamensv «konozuueckun cieo» (IC) usMepser norpediieHue
HACEJICHUEM MPOJIOBOJILCTBUSI M MATEPHAIIOB B HSKBUBAJICHTAX IUIONIAAN
OMOJIOTMYECKA TPOAYKTUBHOM 3€MJIM U IUIOIIAAA MOpPS, KOTOpPBIC
HEOOXOJIMMBI [l MPOU3BOJACTBA OSTUX PECYpCOB U  IOIJIOIICHUS
00pa3yroNMxcs OTXOAOB, a MOTpeOJCHHWE JHEPTUM — B SKBHUBAJICHTAX
TJIOIIAIU, HEOOXOIUMOM 711 aOCOPOLIMK COOTBETCTBYIOMUX BEIOpOCcOB CO».
«IKOJIOTUYECKUN CJIel» MOXKET ObITh CPaBHEH C BEJIMYMHOM HKOJOTHYECKHU
MPOJYKTUBHOW TEPPUTOPHUHM JIAaHHOTO PETrHOHAa, a Pe3yjibTaT ATOTO CpPaBHEHUS
CIY)XUT WHIAMKATOPOM IPOJBIKCHHSI PETHOHA K YCTOWYMBOMY Pa3BUTHIO.
BennunHy «3KOI0TMUECKOTO cieda» sl CTpaH MHUpa €KEroJHO PaCCUMUTHIBACT
Bcemupnas cerp  skonormdeckoro ciena  (Global  Footprint  Network).
UenoBedyecTBO MOTPEOSAET YCIyTH, KOTOpPbIE TMPEAOCTaBIseT €My MpUpoia,
CJIMIIIKOM MHTEHCUBHO — OBICTpEE, YeM YCIIEBAeT BOCCTAHABIMBATHCS ITPUPOIHBIN
MOTEHIIMANl JIJIT WX TPOM3BOJICTBA. YK€ celdyac COBOKYMHBIM OTHEYaTOK
YeJI0BEYECTBA MPEBbBINIAET BO3MOKHOCTU Onochepnl Ha 30% [50].
v’ Hunoekc skonozuueckou ycmouiuugsocmu, (ESI) — 510 mokasareisb
00111ero nporpecca B 00J1aCTh SKOJIOTMYECKON YCTOMUYMBOCTH, ONpeessieMast
10 5 KPYITHBIM pa3JeiiaMm:
v CocTOsIHUE OKPYKAIOIIEH CPeIbl — BO3IyXa, BOJbI, IIOUBEI, DKOCUCTEM
v YpoBeHb 3arpsi3HEHHUS M BO3IEHCTBUSA Ha OKPYIKAIOILYIO CPEIY
v Tlotepu  oOmiectBa OT  3arps3HEHHS  OKPY)KalOIIed  Cpelbl,
peACTaBICHHbBIC B BUJE TOTEPh MPOTYKIINH, 3a00JI€BaHUM U JIP.
v  ConpanbHble M  HMHCTHUTYIHOHAJIbHBIE  BO3MOKHOCTH  DEIIaTh

OKOJIOTHYCCKHUC HpO6HCMLI
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v BO3MOXHOCTb pelarh riio0aibHbIe 9KOJIOTHYECKHE TPOOIEMBI ITyTEM
KOHCOJIMAAIUU YCWIMH JJIsl COXPAHEHUS PUPO/IBI.

3HaYEHHE WHJIEKCA PACCUUTHIBACTCS 10 22 UHAMKATOPAM, UMEIOIIUM B CPETHEM 2-
5 TepeMEeHHBIX, BCEro BbIACIEHO 67 mnepeMeHHbIX. B Buay oTcyTcTBUs
00IIIePU3HAHHBIX MTPUOPUTETOB B PAHKUPOBAHUHU IKOJOTHUYECKUX IMPOOJIEM BCe
NIEpEMEHHBIE [IPU pacyeTe UHAEKCa UMEIOT paBHbIN Bec [S1].
BaxxHoli cocTaBidmole CUCTEMbl HHAUKATOPOB YCTONYMBOIO Pa3BUTHS SIBJISIETCS
OTPE/ICJICHNE KAYECTBEHHBIX M KOJUYECTBEHHBIX MPEOOpa3oBaHUM MPUPOIHBIX
KOMIIOHEHTOB U cUCTEM. JUISi JOCTHXKEHMs IEJIel YCTOMYMBOIO PAa3BUTHUS 10
OTHOIIICHUIO K OKPY>KaroIel MPUPOTHON cpejie HEOOXOIUMO:

v' 00603Ha4MTH MNPOOJIEMBI, BBLISIBICHHBIE IIPH OIIEHKE COCTOSHHS

OKPY’KaroIEen NPUPOJHON CPEBI

v\ OLEHWTH JUHAMUKY M CTEIEHb €€ MPeoOpa30BaHHOCTH IO BIMIHHEM

aHTPOIOTEHHOTO (paKTOpa

v\ OIpenenuTh NPEAEbl €€ BHIHOCIMBOCTU U YSI3BUMOCTH

v\ paccuuTarh 3KOJOTHYECKUE PUCKH AHTPOIIOIEHHOIO BIIUSHHUS

v’ COCTaBHTh MOJEIM U IPOTHO3BI Pa3BUTHA, C YYETOM pa3IMUHBIX

CLICHApHEB.
PesynbraTel 3TONM OLEHKM MO3BOJISIIOT OINPEACIIHTh CTEINEHb AHTPOIOTCHHOMN
Harpy3k ¥ 0003HaUYUTh HEOOXOAMMBIC KOMITCHCAITMOHHBIE MEXaHU3MBbI PETYJISIIUN
MO3BOJIAIONIUE PEryJUPOBaTh JAIBHEHITYIO TEHJCHIIMIO pa3BUTHs. Pa3paboTanbl
HEMaJI0O METOJOB U KPUTEPUEB OICHKH KAadyeCTBa MPUPOJHBIX KOMIIOHCHTOB Kak:
aTMoc(hepHBIN BO3yX, BOJAHBIX 00BEKTOB, ITOYB, ’KHBOTHOT'O M PACTUTEILHOT'O MUpa
U Ap., BUAOU3MEHSIEMBIX 1101 BIMSTHUEM aHTPOIOI€HHOr0 aaBiaeHus [52], [53], [54].
Hapsiny ¢ 93TuM  aKkTyaJdbHbIMM  SIBJISIIOTCS  BOMNPOCHI  KOMILIEKCHOM,
UHTETPUPOBAHHOW  OLIEHKM  Ka4yecTBa  OKPYXKAIOLIEW MPUPOJHOU  Cpexsl
000CHOBBIBaEMbIE  COOpOM, OOpabOTKOW IMHPOKOTO CHEKTpa JaHHBIX U
OCYIIIECTBJICHHBIX  OIICHOK  OTJEIbHBIX  KOMIIOHEHTOB,  OOBEKTOB U

aMUHUCTPATUBHBIX oOpazoBanuii [55], [56], [57], [58], [59], [60], koTophie B
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MOCJIEAYIOIIEM MOTYT ObITh MPUMEHEHBI ISl pa3pabOTKU KOMILJIEKCHBIX OIEHOK,
HOPMAaTUMBOB KaueCcTBAa MPHUPOJHON Cpeldbl WM AaHTPOIIONEHHOM Harpy3KHu.
COOTBETCTBEHHO, pa3pabOTKa OLIEHOYHBIX KPUTEPUEB, METOAMK KOMIIJIEKCHBIX
MOKa3aTeyeld COCTOSHUS MPUPOJHON Cpelbl B paMKaX KOHKPETHBIX OOBEKTOB U
I'PaHUII SBJIIETCS BECbMa HEOOXOAUMBIM U aKTyaJIbHBIM.

MexayHapoaHBIMA ~ OpPTaHM3AIUsIMUA  COPMUPOBAHBI  PA3NMYHBIE  MOJEIH
CTPYKTYPUPOBAHHS CTPYKTYpPhl HWHIMKATOPOB, Haubosee MOMYJSIpHbI MOJETU
pazpaborannbie ODCP ocHOBaHHOE Ha OIIEHKE BO3JACHCTBHUS — COCTOSIHUSI —
peakuuu, EBpONENCKUM areHTCTBOM 110 OKPY’KAIOLIEW Cpeae Mpemiaraercs
JOTIOJIHEHHAsI TATUCTYIEHYaTass MOJENb CTPYKTYpPbl HHIAUKATOPOB 'HUCTOYHUK
(IBMKYIIAs CUIIa) BO3JICUCTBUS — JIAaBIICHUE — COCTOSIHUE — BO3/ICHCTBUE - peakius"
(PSIR). [61]. Otu nsiTh KOMNIOHEHTOB (PSIR) ABISAIOTCS OCHOBHBIMU UHIMKATOPaMU
OLICHKM BO3JCHUCTBUS OKPYXKAIOWIEH Cpeabl W JIEKAIIEH B OCHOBE IIOJAXO0Ja
KOMIUIEKCHOM 3KoJiornueckor ouneHku. Ha pucynke 1.2.1 mpeacraBiena cxema
B3aMMOJICHCTBUSl ITHUX KOMIIOHEHTOB, mojaroroBieHHass G. Braathen (2015) nmns
OHJIAMH TIAT(HOPMBI MO MHTEPAKTUBHOMY OOYUYEHMIO CIICHApHUSIM U BO3MOXKHBIM
MOCJIEACTBUSM aHTPOIOTE€HHOTO BO3/ICHCTBUS HA OKPYKAIOIILYO IPUPOIHYIO CPEAY
[62], B KOTOpOM, COTJIaCHO aBTOpA:

Jleuscywyue cunvl — 510 HakTop TeXHOCHEPHI, KOTOPHIN ONPEACISICT EATeILHOCTD
YCUJIMBAIOUIYI0 WM MUTUTHPYIOIIYIO BO3JEHCTBUE HA OKPYKAIOIIYIO MPUPOJHYIO
cpeny. OCHOBHbIC MBUXKYIIME CHUJIbI TPEIACTABICHbI, HANpUMEpP, pPa3BUTHEM
MPOM3BOJICTBA,  CEJIBCKOTO  XO34MCTBA, TypusMa, ypOaHHW3almMer, d9To
0o0yCIaBIMBAETCS POCTOM OCHOBHBIX (DAKTOPOB, KaK pOXKJIaeMOCTb, POCT
0J1arocoCTOsIHUS, MPE0Opa3oBaHUE TEXHOJIOTHI, OTHOLIEHHEM B oOmiectBe. B To
BpeMsi KaK CKOPOCTb JBID)KCHHS SIBISACTCS ABUXKYIIEH CHUIION, BaJOBBIM 00BEM
BBIOPOCOB OTXOJI0B MPOU3BOJICTBA — 3TO AaBjeHue. To Toraa yxyaimeHue KauyecTBa
BO3/lyXa IIpU TMOCTYIUIEHMM Ta30BBIX 3arps3HUTENIEd B BO3AYyXE SBISIETCSA
COCTOSIHMEM, a MTPOBEPKa KOHTPOJISI BLIOPOCOB - OTBETHO peakIuei.

/laenenue:
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JlaBneHue MOXKHO paccMaTpHBaTh KAaK WCTOYHHUK BO3JEHCTBUS OKAa3bIBAIOIINN

CTpecC Ha MPUPOJHYIO COCTaBIAIONIYIO M BHUIOU3MEHSIONIUNA €€, B OCHOBHOM

OTIpEJICISACTCSl 10 WHTCHCUBHOCTU JBWDKCHHSI, TaKUM KaK TPHPOCT HaCEICHUS,

npeoOpa3oBaHUE OKOCHCTEM, MPOMBINUICHHBI OyM, O€IHOCTh, CKOpPOCTH

notpebnenus. CornmacHo G. Braathen (2015) ux kmaccuduuupyroT Ha 4YeThIpe

OCHOBHBIX THIIA:

v JlaBlieHHe, BBI3BAHHOE pa3BUTHEM oOImiecTBa (jemMorpadusi, TEXHOJOTHH,
MUTPALIIHN).

v JlaBlieHHWE, BBI3BAHHOE HENPEIBMAECHHBIMH  IOCIEICTBUSAMH  IIOJUTHKH
(Hampumep, IpoI0BOILCTBEHHAST OE30MTaCHOCTD ).

v’ JlaBieHue, BEI3BAHHOE IPUPOIHBIMU IIPOIECCAMH, TAKMMHU KaK CEJIH, 3aCyXH.

v JlaBieHue, BBI3BAHHOE DKOJIOTUUECKOW IIOJIMTMKON, KOTOpas OKa3bIBAET

TIOJIOKUTEIBHOE JaBICHUE HA N3MEHEHHE OKPYKAIOIICH CPEJIbL.
PRESSURE STATE

Pressures

Human
activities
and conditions
Waste

Trade

State or condition

of the environment
Air

Water

Resources

Population Land
Production Natural resources
Consumption Human settlements

Others

— —
Y &
. O
"';._.a, Mo
2 &
2 “
% Collecti a TS
(o) ollective an - =&
C;% OJ\ individual responses (_‘,g’ C&"
) 0\9 Legislation be‘
‘D New technologies -

Economic instruments
Environmental expenditures
Changing consumer preferences
International conventions
Others

RESPONSE

Pucynok 1.2.1 Cxema B3aumocBs3u komnoHeHTOB PSIR (ucrounuk: G. Braathen,

2015)
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Cocmosanue — >TO TPEHJ OKPYXkKAIOIICH Cpelbl B Pe3yJbTaTe OKa3bIBAEMOTO
JABJICHHS, U €€ TeKYIIMM COCTOSTHUEM, OMPEIeNIeMOe KaUYeCTBOM U KOJUYECTBOM
SKOJIOTMYECKUX U MPUPOJHBIX PECYpPCOB, TAKUMHU Kak, IUIOLIA/b JIECOB, IUIOIIA b
JIErpaupPOBAHHBIX ACTOMIII, Ka4e€CTBO BOJABI U JIP.

Bo3zoeiicmeuem npuHATO TMOHMMATh JACHCTBHS  TrocydapcTBa, OOIIECTBa,
pEeANPUHAMAECMBIC JIJIT MUTUTAITAN WITW TPEJOTBPAIEHUS BPEIHOTO BO3ACHCTBUS
Ha OKPYXKAIOIIYIO0 CPeay, YCTPAHEHHUsSI IKOJOTUUYECKOTO yiepOa WM COXpaHCHUS
NPUPOJIHBIX pecypcoB. KoTopblie MOTYT OBITh IPEACTABIEHBI B BUJIE HOPMATHUBHBIX
aKTOB, (MHAHCUPOBAHMEM Ha OXPAaHY OKpPYXAIOIIEH CpelIbl, TOIIEPKKON HAy4IHO-
WCCIEJIOBATEIbCKUX HW3BICKAHWM, HW3MEHCHMSIMH B CTPATETUSX YMPABJICHUS.
N3mepenre MOXXHO MPOBOAUTH MO TaKUM IMapaMeTpaMm Kak 3I0pOBbE HACEICHUS,
CHIKEHUE OuopazHooOpa3us WM HCTOLIEHUEM IPHUPOAHBIX PEecypcoB. ABTOPHI
CUUTAIOT, YTO C TOUKHU 3PECHUS] UHIUKATOPOB MHOTAA TPYIHO MPOBECTH pazinyue
MEKTy COCTOSITHUEM U BO3JeicTBHEM [62].

Peakuusn

JlaBneHue OKa3bIBaEMOl COBPEMEHHON TeXHOC(epoll Ha 3KOCUCTEMY IUIAHETHI
SBIIIETCS aKTYaJIbHOM MPOOJIEMOI MEXKTyHAPOIHOTO YPOBHS, TOCKOJIBKY IJIAHETA Y
HAac y BCEX OJHA W pelIaTh CO3JaBIIMEcs MPoOJeMbl MOXHO TOJIBKO COOOIIA.
OCHOBHBIMH CTPECCOBBIMU (DAKTOpAMHU SIBISIOTCS BRIOPOCH TOKCUYHBIX BEIIECTB C
IPOMBIIIUICHHBIX MPEINPUATUH, MpeoOpa3oBaHUE ECTECTBEHHBIX MPUPOIHBIX
KOMIUIEKCOB U MHOTOE Jipyroe. MakTUYECKH, HKOJOTUUECKHUE HAPYIIEHUS 4YacTO
BKJIFOYAIOT B ce0sl pa3iuyHble KOMOMHAIMKM Takux crpeccoB. [losTomy ceiiuac
MIPU3HAETCS, YTO OIICHKA BO3JCHCTBUS SKOJOTMYECKUX HAPYIICHUH Ha OPraHU3MBbl
TpeOyeT TOHWMaHUsSI TIOCIEJACTBUN CTpecca Ha BCEX HEPAPXUUECKHX YPOBHSIX
OMOJIOTUYECKON  OpraHu3ali, OT MOJIGKYJSAPHOTO U  KJIETOYHOTO [0
OPTaHU3MEHHOTO U MOMYJISIITUOHHOTO, a TAKXKE HAa YPOBHE COOOIIECTB U SKOCUCTEM
[63], [64], [65]. Ho 70-X rogoB MpOILIOro CTOJETUS YIIepO OKpyXkKarolle cpeje
OTIPE/ICIISICSI B OCHOBHOM CChUIAsACh Ha OKa3blBa€MOE BO3JICUCTBHE HA 3JI0POBBE

YeJI0BEKa WM Ha KPYITHbIE KaTacTpo(bl OKa3pIBAEMOE HETATUBHOE BO3/ICHCTBHUE HA
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PKOHOMHUKY cTpaHbl. OiHaKo Bce OoJiee MO3IHNE U3MEHEHUS B OKPYKAIOIIEeH cpefie
MOKa3aJld, YTO JUIUTEJIbHOE U XPOHUYECKOE BO3JIEUCTBHE IKOJIOTHUYECKOTO CTpecca
HE MEHee onacHas [60], 4eM BUAMMBIE U KPYIIHbIE U3MEHEHUS, MPOUCXOISIINE B
OKpYXKaroIEl Cpelie, TAKUE BO3JCUCTBUSA XapaKTEPU3YIOTCS HU3KOW CKOPOCTHIO,
cnenu@UUHOCTBIO [67] U 3a4acTyr0 TPYJIHO OTIEIUThH OT IMpoLecca U MOCIeACTBUI
€CTECTBEHHOTO M3MEHEHUsSI OKpy»karorieil cpenbl [68]. Koncrartamus sroro daxra
CTajla OCHOBHBIM KaMHEM IIPETKHOBEHUS TIPU OIICHKE BO3JEHCTBUS Ha
OKPY>KaIOIYIO CpeAy ¢ MOMEHTA Hayajla MoI00HBIX UCCiel0oBaHui [69].

[lepexon OT KayeCTBEHHOW OLEHKA K KOJUYECTBEHHOW HWHTEpHpeTaluu
paccMaTpuBaeMoro o0beKTa, C MOJyYEHUEM HHTETPAIbHOW OLICHKH MePEBEICHHOTO
B UHJICKC M0 KaXJAOW U3 rPyNN UHIUKATOPOB SIBISIETCS KIOUEBBIM MOMEHTOM IMpHU
KOMIUIEKCHOM OLIEHKE COCTOSIHUSI OKpyxaromeid cpenpl [70] u  npuHsATHS
COOTBETCTBYIOIIIMX MeEp peardpoBaHus. B Hacrosimiee BpeMs IS OLEHKHU
JIOKaJbHOTO, PETUOHAJIBLHOTO ¢  TJIO0ATBHOTO BO3JEHCTBUSL  YEIOBEYECKOU
JESTEILHOCTH HA 3KOCHCTEMBI CYILECTBYET LIENbI psJl METOJUK, B TOM YHCIIE
orenka xu3HenHoro nukia (Life Cycle Assessment (LCA)), onienka pucka (RA),
oreHka skosiorudeckoro pucka (Environmental Risk Assessment (ERA)), onenka
skocucteMHbIx ycayr (Ecosystem Services Assessment (ESA)), omeHka
BO3/ecTBUS Ha okpy:xatoiryto cpeay (OBOC) u Crparernueckasi 3Koja0ruueckas
oreHka (C20).

[Tepsrie nuccnenoBanusi LCA otHOcsTes K KOHIY 1960-x u 1970-m rogam [71], HO
ToJ1bKO B 1990-2000 romax Mmeroaomnorus Obuta opopmiieHa B BHI€ MEXKTyHAPOTHBIX
CTaHAAapTOB, YTO MPUBEJIO K 0oJiee MIMPOKOMY MPU3HAHUIO CO CTOPOHBI HAYYHOTO
coobmectBa [71]. B cBowo ouepeab, RA — 3To mMpOKO OpHUEHTHpPOBAHHAsS
npoleaypa, HU3ydarom@as ¢ YOPaBJISAKOMAs PUCKAMU KOHKPETHBIX BHUJIOB
NEeATeNIbHOCTH  (HampuMmep, JT0O0bIUM HMCKOIMAEMOro TOIUIMBA, (DHHAHCOBBIX
WHBECTUIINN ) WM COOBITUH (HAIpUMeEp, CTUXUIHBIX OeCTBUl). Mnen n mpuHITUIIBI
RA B ToM BUJE, B KOTOPOM OHHU H3BECTHBI CETOAHS, ObLIM pa3padoTanbl B 1970-

1980-x romax [72]. KiroueBasi Leflb 53KOJIOTMYECKOM HayKu - pa3paboTaTh

36



HAJICKHbIE, MPAKTUYHBIE U OTHOCHUTEIHLHO HEIOPOTHE MPOLEAYyPhbl OLEHKU pHUCKa
JUTSI 310pOBBsi OMOC(hephl M UCTIOJIB30BAaTh 3TH BO3MOKHOCTH ISl TPOTHO3UPOBAHUS
BEPOSITHBIX TOCTEJCTBUM BO3ACHCTBUS TMOTEHIMAIBHO OMACHBIX TOKCHUYHBIX
sarpsizautenei [73]. ERA — a1o Gonee KOHKpeTHBIM mpoiiecc B pamkax RA,
HaIIPaBJICHHBIM HAa BBISBICHUE, AHAIN3 U OLIEHKY MOTEHIMAJIbHBIX dKOJIOTMYECKHUX
PHUCKOB, BO3HUKAIOIIUX B PE3YyJIbTATE YEJIOBEUECKOU JeATEIbHOCTH, KOTOPbIE MOTYT
HaHectu Bpen 4denoBeky (ERA nis 340poBbs denoBeka) WIM HKOJIOTHYECKUM
peuentopam (ERA nns skonorum). Jlo OTHOCHUTEIHLHO HEAABHETO BPEMEHU
IPOLIETyPhI OLIEHKN pUCKa ObLIM OPUEHTHUPOBAHBI HA 3aIIUTY 3/I0POBBS YEJIOBEKA.
Tenepb MHUPOKO MPU3HAHO, YTO TAKKE MPOLETYPHI JOKHBI TaKKe 00ecrednBaTh
3aIIUATY CJIOXKHBIX OMOTHYECKUX COOOIIECTB B MPHUPOIHBIX HKOCHUCTEMAX, YTOOBI
COXPaHUTh KAa4eCTBO OKPYIKAIOLIECH Cpelbl, B KOTOPOM MbI )KMBEeM. B Hacrosiiee
BpeMsl OLIEHKa SKOJOTMYECKOTO PHUCKA OCHOBBIBA€TCS Ha Habope uHbOpMaIuu,
MOJIYYCHHOW B pe3yJbTaTe W3y4YeHHs (DU3UKO-XUMHUYECKUX XapaKTEPUCTHK
coeaunenuit (moaxoa QSAR) u mabopaTopHBIX UCTIBITAHUM HA TOKCUYHOCTH [72] 1

VMMEET AJITOPUTM UCITOJIHEHUS NTPUBEACHHBIN HA pUCYHKe 1.2.2.

—— Ular 1 Mnentudukanus npodaeMsl

—— lar 2 OnpexneneHue HEOIATOMPHUITHBIX MOCIEACTBUIN

—— Illar 3 Onpenenenne MacmTaboB MPOOIEMBI

—— Illar 4 Onpenenenue pucka

—— Iar 5 YnpaBieHue puckaMu U UX CHHKEHUE

—— Illar 6 MoHUTOpUHT

Pucynox 1.2.2 Anroputm peanusanuu ERA (uctounmk: coOcTBeHHAs Pe3eHTAIUS
ocHoBaHHas Ha G. Braathen, 2015)

B coBpeMeHHOM  yNpaBJIICHMHM  BOJHBIMH, IOYBEHHBIMH  peCypcaMu
OPUCHTHUPYIOTCS HAa  XapaKTEPUCTUKU  HaWOoJiee  BaXHBIX  XUMHUYECKHX

BanHBHI/ITeJIeﬁ. Ha ocHOBaHumM KOTOPOTO IMMPOBOAUTCA MOHUTOPUHI' KOHIOCHTPAITUU
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OPUHATBIX ~ 3arps3HSIONIMX — BemlecTB. Eciu  KOHIEHTpauus U3MEPEHHBIX
3arpsI3HSIONIMX BEHIECTB B Mpeeiax MNpenesibHO JOMYyCTUMBIX KOHIICHTpaLMi
(ITAK), To kauecTBO KOHTPOIUPYEMBIX OOBEKTOB CUUTAETCS «XOPOILLIKUM», €CIH XKe
[IJK mnpeBblIE€HBI, TO NPUHHAMAKOTCA MEPBHI 110 CHUKEHUIO 10 IPUHSITHIX
HOpMaTtuBOB [74]. OIHAKO CIOXHBIE MPOUECCHl B MPUPOJIEC MOAPA3ZYMEBAIOT HE
TOJIBKO BO3JIEMCTBUE OTACIBbHBIX COCIMHEHUM, HO U BO3JCHCTBUE CMECEN, KOTOPBIE
He yuutbiBaoTca B HopmaruBe I[IJIK [75]. CnemoBaTenbHO, 3KOJIOTHMYECKOE
HOPMHUPOBAHUE COJEPKaHUS 3arpsi3BHUTENIE B OOBEKTAX OKPYXKAIOIIEH Cpebl
JIOCTaTOYHO CJIOKHO M3-3a TPYJHOCTH Yy4yeTa BCEX DKOJIOTMUECKHX (DaKTOpOB.
Hopmatusl Takke He yUUTHIBAIOT KJIIMMATHYECKUE U TEOXUMUUECKHE OCOOCHHOCTH
peruoHoB [76]. BBuUIy MHOTOKOMIIOHEHTHOCTH M CJOKHOCTH IPOTEKAIOIINX
MIPOLIECCOB B IKOCUCTEMAaX UMEETCSI HEOOXOUMOCTh Pa3pabOTKH HOBBIX MOIX0JI0B
Uil UX OLEHKW [77] BBUIOY TOrO, YTO KOHUEMIUSA MPEIEIbHO JIOMYCTUMBIX
KOHIICHTPAIIMM HE BCErJa JaeT MOJHYI0 aJE€KBATHYIO OLIEHKY MX BO3JCHCTBHS HA
KOMIIOHEHTBI OKpY>Kalolllell cpelibl U HY)KJAaeTca B JgonoiaHeHuu [78]. B nenow,
CyIIECTBYET OOJIBIION CHPOC Ha IKOTOKCHUKOJIOTUYECKHE JaHHbIe, KOTOphHIE B
HACTOSAIIEE BpEeMsl OTpaHMYMBAIOT Oojiee HajekHYI oneHky MHorux ITJK. s
BoJI mpuMepHOo mosioBuHa II/IK ompenensercss Ha ocHOBe uUeThIpeX WM Oojiee
KOHD (xonnenTparuii orcyrctBus Habmomaemoro sddexra) [79]. dnsa apyrou
nosioBUHBI [I/IK ocHOBaHBI U HA HECKOJIBKUX XPOHUYECKHUX WIIH OCTPBIX TECTAX.
JIist TOYBBI M OCAJIOYHBIX MOPOJ MOYTH HET SKOTOKCHUKOJOTHMUECKUX JAHHBIX, U
[TJK 11 3TUX KOMIAPTMEHTOB BO MHOTHX CIIy4dasix onpeneisitorces Ha ocHose [1JIK
B BOJC C MPUMEHEHHEM MeTojJla paBHOBecHoro paszuenenust (EqP-meroxm), dro
npuoaut kK IIJIK ¢ Oombield HeompeaeneHHOCThIO. HekoTopeie U3
UCIIOJb30BaHHBIX METOJIOB M OCHOBOIOJAralolluX JONYUIEHUNA HYXIAITCAd B
ynyumienuu. Hanpumep, koadpdunuent wmexay I[IJIK u MK (MuzepHbix
KOHIICHTpAIUI), METOJ CTaTUCTUYECKOU SKCTPANOJISIIIUU, METOJ, UCIOJIb3yEeMbIH
JUIST BTOPUYHOTO OTPaBIICHHS, POJb (DOHOBBIX KOHIICHTpAIIUHA «ECTECTBECHHOM

BCTpEUAIOIINXCS BelecTB, OuoaoctynHocTs 1 EqP-meron [80].
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[Ipennaratorcs MeTOABI [JiA  YJAYYIICHHS OLEHKU SKOJOTMYECKOro pHCKa
MMOYBEHHBIX dKOCUCTEM, KaK Hanpumep MeTtoll TRIAD [81], mpu KOTOpOM OTJI€JIBHO
YUYUTBIBAIOTCS XUMUYECKHUE, SKOTOKCUKOJIOTHUECKHE U DKOJIOTUYECKHUE MOKa3aTeH,
a 3aTeM paccuuThiBaeTcs nHrerpupoBanubiii puck (IR) [82]. IR paccunTaHHbIl Ha
OCHOBE [JAHHBIX TpPeX JAUCHMIUIMH (XUMHHM, OHKOJIOTMU U TOKCHUKOJIOTHUH),
npeAcTaBiseTcss 0ojiee MOJHOM XapaKTePUCTUKOW ISl OLICHKU SKOJOTHYECKOTO
COCTOSIHUSA T10YB [83].

OneHka KavyecTBa BOJIbI UTPAECT BAXKHYIO POJIb B YIIPaBICHUM BOJHOM Cpellod U
NPUHATHH PEUICHUN U SIBJSETCSI OCHOBOM TUIAHUPOBAHUSA U YIIPABICHUS CUCTEMOM
BOJHBIX pecypcoB [84], [85]. Tlpennmaratorcss MeToabl OAHO(PAKTOPHON OILICHKH,
KJIacCU(DUKAITMIO KadecTBa BOJbI, KOMIUICKCHBIA WHACKC 3arpsS3HEHUS, WHICKC
3arpsa3HeHnss 1o HemepoBy, aHanu3 OCHOBHBIX KOMIIOHEHTOB, HEUYETKYIO
KOMIUIEKCHYIO OIIEHKY M KOMIUIEKCHBIH MHACKC WICHTU(PUKAIIUU KauyeCcTBa BOJbI
[86], omHAaKO KaXAbli MHIEKC HMEET CHUJIbHbIE M CJa0ble CTOPOHBI, 4YTO
OTpaHUYMBAET €ro TMPUMEHUMOCTh U TMPOCTOTY HMCHOJIB30BAHUS. KOTOpPbHIE
HEO0OXO0IMMO aIalTUPOBATH MO/ JIOKAIbHBIC YCIOBUS, TUITBI 3arPSI3HEHUS, HATPY3KHU
U 1enet Monutopunra [87], [88].

ESA — 53T0 3KOCHCTEMHO-OPUEHTUPOBaHHAS METOAOJIOTHS, KOTOpas OIlCHUBAET
BKJaJ OSKOCUCTEM B OJarocoCTOSHHE 4YelOBeKa 4epe3 MpeAoCTaBICHUE
skocucTeMHbIX yciayr (DY), Kpome Toro, MeToaosioruss MOAYEPKUBACT
KOMIIPOMUCCHl W CHUHEPru3M, KOTOpPhIE MOTYT BO3HUKAaTh Mexay IV, Koraa
JIeSTEILHOCTh YEJIOBEKA MPOUCXOIUT B dKocucteMe. Konmenmus OV Oeper cBoe
Hayasio B 1970-x rogax [89]. [To3zxe, B 1990-x rogax, OY ObuUd onpeacsieHbl Kak
«IOTOKW MaTE€pPHUaOB, SHEPTUHU U WH(GOPMAITUHU U3 3aMIaCOB MIPUPOTHOTO KAIKTANIA,
KOTOPBIE B COUYETAHUU C YCIyraMH IPOMBIIIJIEHHOTO U YEJIOBEYECKOro KaluTalia
co3fatoT OnarococtrosiHue uernoBeka» [90]. Bonee mupokoe pacrnpocTpaHeHue u
npumeHeHue nonyyuwna B 2005 romy onyOnukoBanueM OLEHKM HKOCHUCTEM
teicsiuenetuss OOH (Millennium Ecosystem Assessment - MEA) B 2005 roay [91].

MEA cnocob6cTtBOBana pa3paboTKe OJHUX M3 MEPBBIX PaMOK, B KOTOPhHIX DY
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OIICHUBAIOTCS JJIS TOJJICPAKKH TMPUHATUS PEIICHUH B KOHTEKCTE 3emile- U
BOJIONOJIL30BaHUs 4ejaoBekoM [92], [93]. OnHako HM OAWH U3 HUX HE MOXET B
OT/ICJIBHOCTH KOMIUJIEKCHO OIIEHUTh KaK IMOJIOKHUTEJIbHBIC, TaK U OTPHUIIATEIbHbIC
MOCJICJACTBUS  YEJIOBEUECKOM JCATEILHOCTH B PAa3IMYHBIX TeorpauiecKux
Macimtadax. [ mpoBeeHHs KOMIUIEKCHBIX JKOJIOTHYECKHX OIICHOK, HAYyYHOTI'O
aHajau3a, NPUHATHS KOMIUICKCHBIX YNPABICHYECKUX PEIICHUM U TOHUMAaHUs
KOMIIPOMHUCCOB  HEOOXOJMMO B KOMIUIEKCE H3ydaTh CIIOXKHYK IIETIOYKY
BozaerctBuid [94], [95], [96]. Hampumep, 3ameHa HCKOINAEMOro TOIUIMBA Ha
OMOZHEPTHUI0 MOXKET CHHU3HWTHh YIJICPOJIHBIA CJeJl, HO HEU30€KHO YBEIUUYUT
3eMeJIbHbIN U BOAHBINA ciend [97]. s ydeTa Takux pUCKOB OCOOCHHO TMOIXOJSAT
Oojiee 1IEJOCTHBIC, HWHTETPUPOBAHHBIE METOJBl OILICHOK. Brigenstorcss Tpu
KaTerOpUW HWHTErpaliy: IIOCT-aHaju3, HWHTerpanus 4epe3 OObeAUHEHHE
pe3yJbTaTOB M WHTErpalus uepe3 JOMOoJHEeHHue Metoja ympasieHus. O030p
JUTEpaTypbl MOKA3bIBAET, UTO HAMOOJIee PaCIPOCTPAHEHHBIM TUIIOM WHTETPAlUU
SBJISICTCS MHTETPAIlUs uyepe3 JOMOJIHEHUE MeToa yrpapieHus. O Hako HA OJUH U3
MHTETPAIMOHHBIX MOIXO0JA0B HEIb3sl OTHECTH K KaTETOPUH MOJIHOW UHTETPALMU, HO
9TO M HE TpeOyeTcs NIl BCECTOPOHHEH oneHku. Hambosee BaKHBIM acreKTOM
SBJISIETCS BBIOOP COOTBETCTBYIOIIUX KOMIIOHEHTOB W3 Ka)XXJ0M METOJOJIOTHH,
KOTOpbIE MOTYT OXBAaTUTh KaK 3KOJIOTMYECKHUE, TAaK U COLUATBHO-3KOHOMHYECKHE
3aTpaThl U BBITOJbI OT JIEATEIBHOCTH YEJI0BEKa Ha SKOCHUCTEMBI [98].
DKOHOMUYECKHUH POCT B PA3BUTHIX CTPaHaX U PACTyIlasi Harpy3Ka Ha OKPY>Karolyto
cpeny Obutm 1ByMs (akTopaMu, KOTOpPbI€ BHECIM 3HAYUTEIbHBIA BKJIAJ B
pa3paboOTKy M BHEAPEHHE OJHOTO U3 JIEMCTBEHHBIX HMHCTPYMEHTOB OIICHKH
BO3JICCTBUS Ha okpykaworyto cpeay (OBOC) [99].

OBOC — »TO0 mpolecc, B XOJI€ KOTOPOTO IMOTEHIMAJIbHOE BO3ACHCTBHUE
MpeiaraeMoro pa3BUTHUS Ha OKPY>KAIOIIYIO Cpely OLICHUBAETCS HAa paHHEH CTaauu
MPUHATHS PELICHUN C LENbI0 COICUCTBUS PAllUOHATILHOMY ITPUPOIONOIH30BAHUIO
[100]. Ouenka Bo3neicTBusi Ha okpyxkawinyro cpeay (OBOC) npumensiercs He

TOJIBKO K MPOAYKIHH HWJIW IIPOCKTaAM, HO M K IIOJIMTHKC KW IIpOorpaMmaM. 910
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CHUCTEMaTUYECKHI MPOLIECC PACCMOTPEHUS BO3MOKHBIX BO3JCUCTBUM 10 MPUHSITHUS
pelieHust 0 TOM, CIeAyeT JU JaBaTh Pa3pelICHHE Ha peau3allydio MPeIoKCHHUS.
KoHcynbpTanuu u yuactue 001eCTBEHHOCTH SBIISIOTCS HEOThEMIIEMOM YaCThIO ATOM
oneHku [101]. OcnoBHas nens OBOC - 3alUTUTh SKOJOTHYECKHE HOPMATHUBBI 10
Hayajga »HKOHOMMYECKOW TIOJMTUKH, HE TIPEMATCTBYS OSKOHOMHYECKOMY U
COI[MAJIbHOMY Pa3BUTHIO, OMPEACIUTh BCE IMOJOXKHUTEIbHBIE W OTPHULIATEIbHbBIC
MOCJICICTBHUS, KOTOPbIE MOKET BBI3BATh OMPEICICHHAS JeATeIbHOCTh, 00CCIIEYUTh
NPUHATHE BCEX HEOOXOAMMBIX MEp U, HAKOHEIl, M30eKaTh TaKOW JesATEeTbHOCTH,
KOTOpasi OKaXeT BO3JICHCTBUE MaryOHOE JIsi CAaMOBOCCTAHOBIICHUS OKPY Karolen
cpensl [102]. 3ammuTa 3KOCHCTEMBbI HaIlpaBjieHA Ha MOJJIEPKAHUE YCTOMYMBOU
OKpy»Karolen cpenbl Ha Onaro yenoBeka, 1 OBOC sBisieTcst oqHuM U3 Haumboliee
3h(HEKTUBHBIX HMHCTPYMEHTOB JKOJIOTHYECKOTO ITUTAHHUPOBAHUS W YIIPABICHUS
OKpy»Xaruen cpenon s goctwkeHusa srord uemu [103], [104], [105]. Oanako,
onHOM M3 cambix cnabbix cropoH OBOC sBnsieTcss CIOXKHOCTb YYUTHIBAHUS
HapacTaHUsl BO3JICUCTBHUS, OKa3bIBAEMOTO OJHUM WM HECKOJIBKHUMH MPOEKTaAMHU B
MPOCTPAHCTBEHHO-BPEMEHHBIX  CIEHApUSIX,  Ha3bIBAEMOE  «KYMYJSTHUBHBIM
ahpexkToM» UM «KYMYJISATHBHBIM Bo3zaeiictBuem» [106], [107], u mo cBoelt cyTu
OBOC He paccmarpuBaet Takoe BozzaeiicTBue [108]. KoHmenuus KyMyJIsITHBHOTO
BO3JICHCTBHSI BO3HUKAET, KOT/A JBa WIM OOJiee CTUMYJIOB, TaKUX KaK arcHTHI
U3MEHEHHH, CTPECCOpPhl WM MPUYHUHBI, ACHCTBYIOT BMECTE, YTOOBI MOBIUSATH Ha
COCTOSIHME KOMITOHEHTa 3kocucTemsl [109], [110], [111].

B kauectBe oxBara 3toro Hemoctatka OBOC mpemsaraercss HOBBIM METOJ
«Cmpamezuueckan 3konocuueckasa ouyenka» (C30), oxBaTbIBalOIUH B ceOs
OBOC

C30 - 3T0 CHUCTEMAaTHYECKHH MPOLIECC OIEHKH JKOJOTMYECKUX IOCIEICTBUM
npejiaraéMbIX TMOJUTUK, IUIAHOB M TporpaMMm it 0OeCrHedyeHUsi IMOJHOTO
BBISICHEHUS UX MTOCJIEACTBUM C IEJIbIO UX HAJIEKAIETO PEIICHUS HA CAMOM paHHEM
sTarie Ha HamuoHanmbHOM YypoBHe [112], [113]. OcnoBhas unem» C30 -

«MH(QOPMUPOBAHHOE NPHUHITHE PEIICHUW» IMyTEM MPEAOCTaBICHUS COLMAIBHO-
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PKOHOMHMYECKUX M D3KOJIOTMUECKUX MpeulokeHul, anbrepHatuB [114]. Nwmes
BO3MOXHOCTb YYHTHIBATh KYMYJISITUBHOE BO3JICHCTBHE MHO>€ECTBA
OCYLIECTBISIEMbIX W MPOTHO3UPYEMBIX IPOEKTOB OH CUMUTAETCA JIOTHYECKUM
UHCTPYMEHTOM [PUHATHS  PELICHHUH, KOTOPBIM JOJDKEH  HMCIOJIb30BAThCS
OpPraHM30BAHHO U CTPOrO JJIsl JOCTHXKEHHUS 00Jiee HKOJIOIMUYECKH YCTOMUYMBBIX
pe3ynbratoB [115]. OgHako Ba)XHO MOMHHUTBH, YTO IO CPaBHEHHUIO C Pa3BUTHIM
CTpaTernyeckuM MblnuieHueM nepexos K COO MokeT IpPOUCXOAHUTh OYEHb
MeaseHHo [116].

Ha npotspxkernn 1990-x u 2000-x ronoB Tepmun ESG navan nHabupaTts 060pOTHI U
BCE Yallle HCIOJIB30BAJICS B KadeCTBE OCHOBBI JUIsl OLEHKM YCTOWYHMBOIO U
TUYECKOr0 BO3AeUcTBUS HMHBECTHIMU [117]. DT0 OBUIO BBI3BAHO pPACTyLIUM
npU3HaHHEM (PMHAHCOBBIX PUCKOB U BO3MOXHOCTEH, CBA3aHHBIX ¢ pakTopamu ESG,
a TaKXKe pPACTyIIMM OCO3HAaHHMEM HEOOXOJMMOCTH [JIsi KOMIAaHW ObITH Oojee
IPO3PAaYHBIMU U MOJOTYETHBIMU 32 CBOE BO3JIEHCTBHE HA OKPYXKAIOLIYIO Cpeay U
obmectBo. Kpurepunm 5KOIOrMYECKOro, COLMAIBHOTO M YNPaBICHUECKOIO
xapakrepa (ESG) ciyxat 1151 OUEHKH yCTOMYHMBOCTH KOMIIAHUU U €€ BIIMAHUS Ha
obmectBo [118]. Ormenka nedaTenbHOCTH KOMIIAHMHM TO 3TUM Kputepusm ESG
IIpeanonaraeT TIIATEIbHOE U3YyYEHHE €€ IPAKTUKM M IOJUTHKU B Pa3IMYHBIX
00JacTsAX, BKJIIOYAs SKOJOTMYECKYIO OTBETCTBEHHOCTb, TPYJOBBIE CTaHIAPTHI,
npaBa  4YeJIOBEKAa, KOPIIOPATHMBHOE  YIpPAaBICHUE M  B3aUMOJECHCTBHE C
obmectBeHHOCThIO [119]. CyliecTBeHHBIM HEJOCTAaTKOM JIAaHHOTO IOJX0j1a
SIBJISIETCSL OTCYTCTBHE 001enpuHaAToil cucreMbl ESG 1 KOHCeHCyca B OTHOIICHUU
MPAKTUUYECKOT0 UCTIOJIB30BaHUs pa3uuHbIX Noka3areneid ESG [120], ayis pemenus
KOTOPBIX Pa3BEPHYTHI AKTUBHBIE UCCIIEIOBAHHUS.

Takum o0pazoM, MHoOrooOpasue IOAXO/I0B, METOJIOB, CTpaTeruii, KOTOphIE
MOCTOSIHHO OOHOBJISIFOTCS, aJalTUPYIOTCS, YIIyUIIaloTCs TpeOyeT anpoOupoBaHus B
JOKaJIbHBIX MacIiTabax M 3aBUCAT OT CIEeUU(DUUECKUX BO3JCUCTBUN U YCIOBHUN U

3aBUCAT OT (haKTOpPOB, BO3JEHCTBYIOIIMX Ha HUX. HampaBieHHBbIM QakTopoM
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YCTOWYMBOTO Pa3BUTHUS HAPAIY C OIEHKOW CTEICHM, KauyeCTBa Pa3BUTHUS TpeOyeT
Ppa3paboOTOK IKOJIOTHIECKH OPUEHTUPOBAHHBIX MOIXO/IOB.

1.3 Cmpamezuu, uHHOBAUUOHHbIE MEXHOJI0ZUU U HOOX00bl PAUUOHATLHOZ0
nPUPOOONOIb306aHUA 0N OOCHUNICEHUA Yelell YCMOUYUE020 PA36UMUA
JlocTmxenue 1esiei u 3a1a4 yCTOMUUBOTO Pa3BUTHS TPEOYET COBEPIICHHO HOBOT'O
noAxoja, KoTopas  TpeOyeT  paclIMpeHusi  MacluTaboB  JESATEIbHOCTH,
OPraHu3allMOHHOM CHCTEMbl PAlMOHAIBHOTO W YCTOMYMBOIO pPOCTA, KOTOPBIN
JNOJDKEH ONUPAThCs HA TEXHOJOTMYECKHME HWHHOBaUMM W noaxonael [121].
MopepHuzaiusi MpOU3BOJCTBA MOXKET OBITh OCHOBAaHA HAa COBEPIIEHHO HOBOM
MHHOBAlIMOHHOM  TIOJXOJIE MPOM3BOJCTBA, HO MOXET M MOAPA3yMEBaTh
YCOBEPIICHCTBOBaHUE (PYHKIIMOHUPYIOMIUX TEXHOJIOTUM, TyTEM BHEIPEHUSI HOBBIX
NOAXOJOB W METOJOB PEUUPKYJALNH, PALUOHAIM3AUUM CXEM U IPOIECCOB.
3esieHbIe TEXHOJIOTUU HAIMpPaBJICHbI HA COOJIIOJCHUE PKOJOTUUECKUX MPHUHITUIIOB U
HKOJIOTO-?)KOHOMUYECKUX 3aKOHOB, YKOHOMHUIO PECYPCOB M AHEPIHH, a TaK¥Ke Ha
MPEIOTBPAIlICHUE, YCTPAHEHUE WM YMEHBIICHHE 3arpsi3HEHUS W pa3pylICHUA
3KOJIOTUYECKOM cpenbl [122].

[IpencraBieHbl 3HAYUTEIBHOE KOJIMYECTBO MCCIECIOBAHUM ITOCBSLICHHBIX 3TOU
teme: «Crparerus  3eimeHoro  pocta»  OpraHu3anud  SKOHOMHYECKOTO
cotpynuuuectBa u paszputus (OOCP) [123], nmoxman IIporpammer OOH mno
okpyxaronien cpeae (FOHEII) «Ha nmytu k 3eieHoi s3xoHoMmuke» [124], ctpaTerus
EC «EBpoma 2020» [125], uccinemoBaHue €BpPOINEUCKUX HCCIEA0BATEIbCKUX
uHcTuTYTOB «HOBBIN myTh pocTta mna EBponbn» [126] u, HakoHen, mporpamma
ycTonuuBoro passutus «Ha myTu k ycTroiduumBoil A3um», NpeacTtaBiieHHas 26
a3uaTcKUMM akajgeMusimu Hayk [127], [128]. Xopoilo u3BeCTHO, YTO B OCHOBE
«pa3BUTHUS»  JIEKUT  COBOKYIHOCTb  TEXHOJOTMYECKHUX, COLUUAIBHBIX U
WHCTUTYLIMOHAJIbHBIX BO3MOKHOCTEH, CO3/1aBa€MbIX C T€YEHHWEM BPEMEHU MyTeM
HCIIOJIb30BaHUS MHOTOUYHCICHHBIX BO3MOXXHOCTeH 1y pocta [129]. Ilpu sToM u
YCTOMUYUBOE Pa3BUTHE, U TEXHOJOTUNYECKHNE NHHOBAIIMU COYETAIOTCA JIPYT C IPYyTrOM

U CHOCOOCTBYIOT, JApPYr JpYyry OIpenessis YpOBEHb IPOU3BOJUTEIBHOCTH U
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npoiBeTanus Jito00it s3xonHomuku [130], [131]. B aToMm cityyae poct npoucxoauT 3a
CYET WHBECTHIIMH B MOJIEPHU3AIMIO BCEH MPOM3BOJICTBEHHONW CHCTEMBI C
MEepPEeX0/IOM Ha DKOJIOTHYECKHE U pecypcocOeperarnye mpoiecchl U MPOayKTHI.
[Ipennoxkensl 3 BapuaHTa TpaHCHOpPMAlMK HA TYTH YCTOMYMBOTO PAa3BHUTHSL:
[upkynsipHas >KOHOMHKaA, 3ejieHas >KOHOMHMKAa M buoskonomwuka [132], [133],
[134], [135], [136], [137]. HeobxomumocTh BBIOOpPA 3TUX TpPEX KOHIICTIIIHHA
00ycIIOBJIEHA TEM, UTO BCE OHU IPEJIararoT aJaliTUPOBATh WK TPaHC(HOPMUPOBATH
COBPEMEHHYIO SKOHOMUKY B CTOpoHYy Oojee ycronuuoii [138]. Ha pucynke 1.3.1
MIPUBEJIEHA CXEMa B3aMMOCBSI3M TPEX MAKpPO KOHIIEMIIMH YCTOWYHUBOTO Pa3BUTHUSA
npennoxennas [139] mepexoga k KoHuenmuu cTpaTeruyeckoro yCTOMYMBOIO

pa3BuTHs npennoxenHas [140].

( 1. FOCUS SYSTEM
Social and ecological functioning and
L boundaries Y,
Bioeconomy ( )
Developing bio-based products - 2. GOAL
and services L Desired end-state of the system
7
e ™\
3. STRATEGIES

Industrial
\ symbiosis

Territorial
resilience

Principles and governance processes

4. ACTIONS
Concrete measures

incr production-consumption

5. TOOLS and INDICATORS
Monitoring of effectivness/efficiency

Pucynok 1.3.1 B3auMocBsI3b MeXAy TpeMsi MaKpPOKOHICHIIUSIMH yCTOWYHUBOTO
paszButus (uctounuk D’ Amato, 2019, Broman and Robert, 2015)

3eneHast 5KOHOMHKA TIPEICTABIIIET COOOM MOJIETh YKOHOMUYECKOTO Pa3BUTHS, IPU
KOTOPOM TIpEAIoJiaraeTcsi OTBETCTBEHHOE OTHOIICHUE YeOBEKa K MPUPOIHBIM
pecypcam [141]. XoTs B KpaTKOCPOUHOW MEPCHEKTUBE pa3pabOTKa M BHEIPEHUE
«3EJICHBIX» TEXHOJIOTHI MOXET OBITh IOPOTOCTOSIIUM JEJIOM, B KOHEYHOM HTOTe
OHU CO3/IAI0T YKOHOMHUYECKHE BO3MOXKHOCTH, KOTOpPBIE HE CTaBST IOJ YIrpo3y

CIIOCOOHOCTh IMPUPOAHBIX AKTHUBOB IIPCAOCTABIIATH PECYPChl H OSKOJOTIHMYCCKHC
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yeryru anst Oyaymmx mokonenuid [142], [143]. JleHCTBUTENBHO, «3E€ICHBICH
TE€XHOJIOTUH COCPENOTOYEHBI HA YCTOMYMBBIX MHHOBALUAX, KOTOPBIE YUUTHIBAIOT
KPaTKOCPOYHOE U JOJITOCPOUYHOE BO3JICUCTBUE DKOHOMUYECKOW JEATEIbHOCTH Ha
obmectBo U mpupony. OIHAKO yCTOWYMBBIE WHHOBAIMM HE OTPAHMYMBAIOTCS
MOCTENIEHHBIMU U3MEHEHUSAMH B CIIOcO0ax MPOM3BOJICTBA Mpoaykuuu. HanmpoTus,
ATO KOHIIENTYaJbHBIM CIBUT B YNpPaBJICHUHU, MPOU3BOJCTBEHHBIX Mpolieccax H
KaHaJlaxX IOCTAaBOK, MPEAMNOJIAralmllifil OCO3HAHUE TOr0, YTO MPOAYKT SIBJISIETCS
4acThlo 1e10M 3Kkocuctemsl [144], [145]. 3HaunTENbHBIM U3MEHEHUEM, KOTOPOE
MOXXET CIIOCOOCTBOBaTh TAaKOMY OCO3HAHHIO, SIBISIOTCS PEBOJIIOIMOHHBIC
MHHOBAlLlMM, 3aTpardBaroliue Bcio oTpaciab [146], [147]. Ilepexom Ha
AIEKTPOMOOWIIN, IUPKYJISIPHASI SKOHOMUKA (HApUMEp, MOBTOPHOE UCIIOIB30BaHUE
MIPOMBIIIUICHHBIX OTXOJIOB U BHIOPOCOB), IKOHOMHKA COBMECTHOT'O MCIOJIb30BAHUS
U IU(PPOBHU3ALMUSA - BCE ATO OTIMYHBIE MPUMEPHI TAKOTO pojaa MHHOBauui [148].
Korma xoMmaHuu CTaJKUBAIOTCS C 03a009€HHOCTHIO KIIMEHTOB T10 MMOBOY OXPaHbI
OKpY>Karollled cpelpl, NHHOBAMA MOTYT MOMOYb UM HAWTH PEUIEHUSA C TOYKHU
3pEHHsS] KJIMEHTOB, BBISIBUTH MOTPEOHOCTH HOBBIX KJIMEHTOB, OCOOECHHO
HKOJIOTHYECKH CO3HATEIBHBIX MOTPEOUTENEH, 1 00ECTIEYNTH OBICTPBIN OTBET PHIHKA
¢ nmomoIibo nHHOBauwui [149], [150].

HecmoTpst Ha mUpOKyl0 NOAAEPKKY, MEKIY IMOTECHIIMAJIOM TEXHOJOTUN IS
COJICUCTBHS YCTOWYMBOTO PA3BUTHUS U €TO pealn3alieil 0CTaroTCsl MPoOeTbl, U Pl
BOIIPOCOB TpeOyeT AayibHelero BHuManus. Cpeid mMpuMEPOB TaKUX BOIPOCOB -
HEONPEACIICHHOCTh B OTHOIICHHH HanOonee A(DQPEKTHUBHBIX WM IOIXOSAIINX
TEXHOJIOTUA B KakKMX KOHTEKCTaX M KaK 3TO MOXHO OLEHUTb, Hauboliee
3¢ (HEKTUBHBIX CIIOCOOOB TEXHOJOTHUECKUX IEPEXO0I0B, HAWIYUIIHX CIOCOO0B
BHEJPEHUS TEXHOJOTMM M HAJJICKAILIECH MOAICP)KKM UHHOBALMK, B TOM YHUCIIE 3a
npeaenaMu  HauuoOHanbHbIX rpaHul [151]. TloBbelmieHHE TEXHOJIOTHYECKOTO
MOTEHIIMAJIa CTPaHbl O3HAYAET HE TOJIbKO HAJIMYME JIOCTYIa K TEXHOJOTUSM, HO U
Takue OJIaronpusTHbIE (PaKTOPbI, KaK «4eloBeueckui, pusndeckuid, PuHaAHCOBBIH,

WHCTUTYLIHOHAJIBHBIA W OpraHM3alMOHHBIN  Kamutam» [151]. bonpmmHCTBO
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Pa3BUBAIOIINXCS CTPAH HCHBITHIBAIOT ACPUIUT ITHUX (PaKTOPOB, YTO OOBSCHSET
OTPAaHUYEHHOE PACIPOCTPAHEHUE HOBEHIIMX TexHonoruit [152]. Opgnako oHH
MEHSIIOTCSI U BOJIIOIMOHUPYET B IUIAHE Pa3MEpPOB, IJIOTHOCTH HACEJICHUsI, BUJIOB
NEeSATENbHOCTH, TPAHCIOPTa, HUH(PPACTPYKTYpPHI, BBHIOPOCOB YIJIEKMCIOTO Trasa,
IIPOU3BOJICTBA CTOYHBIX BOJA U Mycopa [153] u Hy»aaroTcs B aJaiTHPOBAHHBIX 0T
KOKJIYyI0 CTpaHy IMOJXOJIOB M METOJIOB MHHOBAIIMOHHOTO pocTa. CokpalieHue,
MOBTOPHOE MCIOJIb30BaHUE U TIEpepadOTKa SIBJISIOTCS OCHOBHBIMU HHCTPYMEHTaMHU,
MO3BOJIAIONIMMA  MHUHUMU3UPOBATh HETAaTUBHOE BIIMSHUE MPOU3BOJACTBA Ha
OoKpyKaromyto cpeny. OgHuM U3 HauOolsiee aKTyalbHEWIIUX 3a7ad SBIISIOTCS
yTHIM3AIUsl OTXOJ0B, OYJb TO OTXOJbI MPOMBIIUIEHHOCTH WU OBITOBBIE OTXOMbI
[154]. Ecnu MBI XOTUM O0€CeUnTh YCTOMUMBOE OyayIee /Ui YelIOBEYEeCTBA, MBI
JOJKHBI HAYUUThCS MIPENOTBpaIiaTh, MUHUMHU3UPOBATh, IOBTOPHO MCIOJIb30BATh U
nepepabaTeiBaTh OoTXOABl [155], [156]. PaccMOTpuM OCHOBHBIE MCTOYHUKHU
COBPEMEHHBIX OTXO/IOB.

['opHOOOBIBAtOIIAs IESATEILHOCTh OKAa3bIBa€T 3HAUUTEIHHOE BO3JCHCTBUE Ha
OKpY>Kalollylo cpeay, OCOOCHHO B IIJIaHE pa3pylIeHUsi €CTECTBEHHOW Cpebl
obuTaHus U yTpaThl 0nopaznoodpasus [157]. [loBTopHOE HCTIOIB30BaHUE IITAXTHBIX
OTXOJIOB TIO3BOJISIET MPHUMEHSTh UX C MOJb30H, B TO BpeMs Kak mepepadoTka
MO3BOJIIET U3BJIEYh KOMIOHEHTHI PECYPCOB WJIM MPEBPATUTh OTXOJbl B IIEHHbBIC
npoaykthl [158]. OpHako cerogHs MHOTHE W3 MpeAjiaraéMblX KOHILETIUM
MOBTOPHOTO MCIOJIb30BaHUS U MEPEPa0OTKU IIAXTHBIX OTXOJO0B HEPEHTAOECIbHBI.
[TootoMy monaBnsroniee OONBIIMHCTBO IMIAXTHBIX OTXOJOB  MMO-TIPEKHEMY
noMeniaercs B XpaHwiuia oTxoaoB [159]. ns pa3paboTkd SKOHOMHYECKHU
3¢ (HEKTUBHBIX BAPHAHTOB TOBTOPHOTO UCIIOIH30BAHUS M IEPEPAOOTKH, a TAKIKE JIJIS
NpEeAOTBPAICHUS MHUTPALMK 3arpsi3HSIONINX BEIIECTB U3 PEKYJIbTUBHUPOBAHHBIX
XPaHWIMUI OTXOJI0OB B JOJTOCPOYHOU MEPCHEKTHUBE HEOOXOJMMBI 3HAUYUTEIIHHBIC
uccuenoBarenbckue ycunus [160].

Hpyroi#i HacymHoW mpoOnemMoll U 3amaded SBISETCS BOIPOCHI TOBTOPHO

UCIIOIB3YEeMOM U mepepaboTaHHON BOJIbI, KOTOpask B 3aBUCUMOCTH OT 3arpsi3HEHUH,
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COJIepKAIIMXCA B CTOYHBIX BOJAaX, M MX OyIymIero MOBTOPHOTO MCIOJIb30BaHUS,
MOTYT OBITh JIUOO HEMOCPEIACTBEHHO MCIIOJIb30BaHbI IOBTOPHO, JTUOO 00pabOTaHbI
U TMOBTOPHO HCIOJb30BaHbl (perupkyiaupoBanbl) [161]. IlepepabotanHas Boja
TaKXK€ MOXET CMEILIMBAThCA C MOBEPXHOCTHBIMU WIIM MOJ3EMHBIMU BOJIAMH JJIS
YBEJIIMYEHHUS 3aracoB, CHIXKAasg SKOHOMHUYECKHE M JKOJOTMYECKUE 3aTpaThl,
CBSI3aHHBIC C CO3/]JaHMEM HOBBIX MCTOYHHUKOB BOJIOCHAOXKCHHS B paMKaX Pa3BUTHS
HUPKYJISIPHON SKOHOMUKHU BOJIHBIX pecypcoB [162].

Poct HaceneHusi COOTBETCTBEHHO MPUBEN K POCTY MOTPEOJICHUS, KOTOPOE B CBOIO
ouepellb TMPHUBEIO K POCTYy OBITOBBIX OTXOJOB, TpeOys pa3pabOTOK Mep M0
ympaBieHuro uMH. Haumbosiee mNpenmnoyTUTETbHBIMA METOJAMHU  yIIPaBJICHUS
OTXOJJaMH SIBJIAIOTCA MPEIOTBPAILCHHE WIM MHUHUMHU3AIUs OTXOJOB. YdYacTue
HAceJCHUS] B Pa3CICHUH OBITOBBIX OTXOJIOB JJI MOBTOPHOT'O HCIIONB30BAHUS U
nepepaboTKU SBIAETCS KIIOUOM K COKpaIlIeHUI0 O0BEMOB 3aXOPOHEHHUS OTXOJI0B
WM YBEIWMYECHUIO KOJMYECTBA OTXOJOB, BBIBO3UMBIX C TMOJIUTOHOB [163].
DKOJIOTUYECKHE TOCIEACTBUS TOBTOPHOTO HCIOJB30BaHUS U IepepadOTKU
TBEPJIbIX OBITOBBIX OTXOJI0OB ObUTH MOKa3aHbl B KOHKPETHBIX HCCleoBaHusX [164],
[165], [166] xak BBITOAHBIE C TOYKH 3PEHHUS CBIPBS, PECYPCOB, 3aTPaT U COKPALICHUS
KOJIM4YecTBa cBajiok. [Ipo0ieMbl, CBA3aHHBIE C OTXOJaMHU, MOTYT OBITh pa3HBIMU B
pa3HBIX CTpaHaxX, HO MyTH PEIICHHUS MPOOJIeM CEKTOpa OTXOJO0B MOTYT OBITH
obmumu. [Ipumepsl U3 MPaKTUKHU TOKA3BIBAIOT, YTO KOHIEMIIMHU SKOJIOTUYECKON
YCTOMYMBOCTH TPUBOIAT K AKOHOMHHM PECYpPCOB M OKa3bIBAIOT MOJIOKUTEIBHOE
BIIMSHUE Ha OKPYXKAOIIYI0 Cpeay, JdaBas KOHKYPEHTHbIE MPEUMYIIECTBa
KoMmmaHusM. [IpenoTBpaiieHue u CoKpaiieHue 0TX0I0B Y UCTOUYHUKA OyAyT UMETh
MEPBOCTETICHHOE 3HAYCHHWE [ISi BCEX CTpPaH, 4YTOOBI JOOWUTHCS pagUKaIbHBIX
M3MEHEHUI B HAMPABJICHUM DKOJOTU3AIMU CEKTOpa 0TX00B [167].

Hapsity ¢ poctoM HaceneHUsl U TPOU3BOJCTBA MPOAYKTOB MHUTAHUS BO3POCIO
noTpedJieHre OJekKIbl U TeKCTuis [168], 4TO MpuUBENO K PEe3KOMY YBEJIHMUYECHUIO
KOJINYECTBA TEKCTWIBHBIX 0TX0/0B [169], [170]. Ilo ouenkam YmnpaBieHUs MO

TBEpABIM OTX0JaM ATreHTCTBa MO oxpaHe okpyxatouieil cpenbl (EPA), B CIIA
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amMepuKaHIIbl BeIOpackiBatoT 6osee 30,8 KT 0eX 1l U TEKCTUIISI Ha YEJIOBEKa B IO/,
a OleKIAa W JpPYrue TEKCTHIIbHBIE WM3JIE€NIMS COCTAaBISAIOT OKOJO 4 % TBepAbIX
ObITOBBIX 0TX00B [171]. B BenukoOpuTanuu cpeiHuii moTpeduTeah BHIOpachiBaeT
30 xr ozex bl U TeKCTUIA B rof [172]. DTo cepbe3Has dKoJIorudecKas mpooiema,
O0COOEHHO €CJIh YYeCTb, YTO MPOU3BOJICTBO TEKCTWJISA TpeOyeT 3HAUYUTEIbHBIX
IpUPOAHBIX pecypcoB. Hampumep, ytoObl mpoussecTH 1 Kr xJjormka, Tpedyercs ot 7
000 go 29 000 mutpoB Boabl U OT 0,3 mo 1 kr HedTu [173], 4TO BHI3BIBAET
HEOOXOJMMOCTh Pa3padOTKM HMX TMOBTOPHOTO HCIIOJIL30BaHUS M MEpPepadOTKHU.
Hpyrum Hambosee OBICTPOPACTYIIUM MOTOKOM OTXOJOB MOTPEOJICHUS SBIISIFOTCS
OTXOJIbI DJIEKTPUUECKOTO U AJIEKTPOHHOTO 00opyaoBanus [174].

HemamoBaxxHoe MecTo B pa3pabOTKE WHHOBAIMOHHBIX TEXHOJOTUNA HMEET
COXpPaHEHHUE U PALMOHAIBHOE UCIIOIb30BaHUE YKOCUCTEM U MPUPOIAHBIX PECYPCOB.
Oco0eHHO 3TO aKTyallbHO JJISI CTpaH C Pa3BUBAIOIICHCS SKOHOMHUKOW, KOTOPHIC
MMEET TMPEUMYIIECTBO PA3BUTHUSI CBOEH IKOHOMHUKH, HE JOMYCKas TE€X OIIMNOOK,
KOTOpbI€ OBLIM JOMYyIIEHBl B pa3BUThIX cTpaHax [175], [176], [177], [178].
Hanpumep, co3ganue MeramnojanucoB ¢ COXpaHEHHEM 0O0JIBIIIOT0 MACCUBA MPUPOTHBIX
jecoB U napkoB [179]. OTMmeuaeTcs, YTO OHU TaKKE UTPAIOT ONPEIEICHHYIO POJb B
colMaJIbHOU cepe U KU3HMU OOIIecTBa, HAIPUMEP, 03€JICHEHUE WM TOBBILICHUE
BU3yaJIbHOM 3CTETUKHU MPUPOAHBIX JaHIIIA(TOB; IEPEBbs U PACTEHUS B KAKOU-TO
Mepe CHUKAIOT BEIOPOCHI MTAPHUKOBBIX Ta30B, PUKCUPYS SMUCCHUIO YTIEPOIa; KpoMe
TOTO, 3€JIEHbIE 30HbI CO3/JAl0T pacciabsIIoNIe PeKpealioOHHbIe MTPOCTPAHCTBA B
METarojncax, IpeaoCTaBIsisi BO3MOXKHOCTH ISl COLMAbHOW aKTUBHOCTH JIHOJIEH,
KUBYIIUX WK pabOTAIONINX B 3TOM paiioHe. PalrimoHanbHbIi MOAX0 K YIIPaBIECHUIO

TOPOACKUM IIPOCTPAHCTBOM CBsi3aH ¢ [180]:

v\ COXpaHEHHEM IPUPOIHON CPEJIbI,
BOCCTAaHOBJIEHHEM JIETPAJINPOBABIINX 3€JIEHBIX 30H,
IPOJABHKEHUEM 3€IEHBIX TEXHOIOTHIA,

WMHHOBAIIMOHHBIMH SHCPIrecTHICCKUMHU PCIICHUAMU,

AN NN

MMPOABUKCHUCM MECTHOM IMPOMBIINIJIICHHOCTU U 6I/I?>H€Ca, OCHOBAHHOT O
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Ha OXpaHe OKPYKAIOLIEH CPEMbL,

WHBECTUPOBAHUEM B BO30OHOBIISIEMbIE HCTOYHUKU SHEPTUH,
9KOJIOTMYECKN YUCTHIM TPAHCIIOPT,

YBEJIIMYEHUEM PACX0JI0B Ha OOLIECTBEHHBIN TPAHCIIOPT,
OTPAHUYEHUEM JBUKEHHUS B LIEHTPAX TOPOIOB,

IIPEANOYTEHUEM IEIIEXO0JHOMY HJIM BEJIOCUIIEAHOMY TPAHCIIOPTY,
aBTOMOOWJIM Ha aJIbTEPHATUBHBIX BUAaX TOIUIMBA,

yMEHBUIEHUEM TPOOOK B rOPOAAX,

NN N N N N TR

HMHHOBAIIMOHHBIMU  PCHICHUAMH, PCIrYJIHPYIOIIUMH  IIPOIIYCKHYIO
CIIOCOOHOCThH ropoaos,

3CJICHBIMU N OTKPBITBIMU ITPOCTPAHCTBAMMU,

9KOJIOTHNYHBIM CTPOUTCIILCTBOM,

3((PEeKTUBHBIM UCIOJIB30BAHUEM MTPUPOTHBIX PECYPCOB,

NS NEE NN

YBEJIMYCHUEM JIOJTH BTOPUIHOU TTepepadOTKU 1
v\ NpaBUIILHBEIM YIIPaBJIEHUEM BOIHBIMHU PECYPCAMH.

[Iporpamma OOH mno oxpyxaromieit cpene (2012) yTtBepkaaeT, 4ToO «KJIOY K
YCTOMYMBOMY pa3BUTHIO JIEKHT B KOHIIENUMHU 3Koropoja» [181]. Dko-ropona
OTJIMYAET OT OOBIYHBIX TOPOJIOB KAU€CTBO TOPOACKOM Cpe/ibl U YA0OCTBO ISl )KU3HHU,
KOTOpBIE XapaKTEPU3YIOTCAd CIEAYIOIIMMHA OCOOEHHOCTSIMHU: KOMIAKTHOCTD,
CMeIlIaHHas 3aCTPOMKa, TPAHCIIOPT C HU3KUM SHEPTONMOTPeOICHUEM, POU3BOJICTBO
BO300HOBJISIEMOI HEPTUU U YMEHbIIEHHE OOIIero 3Kosorudeckoro ciexa [182].
TeMarnueckue  HUCCIENOBAaHMUS  O3E€JEHEHUS  TOPOJOB  MOTYT  IIOKa3aTh
MHOTOO0O€IIAI0NIME pe3yJbTaThl HAa MYyTH K YJIYUIICHHIO OKPY>KAIOIIeH Cpesbl,
KAueCcTBa KU3HU U OJHOBPEMEHHO CO3/1aTh HOBBIE IEPCIEKTUBBI U SKOHOMHUUYECKHUE
BO3MOKHOCTH JIJIsI YCTOMYMBOTO pa3BUTHs oO1ecTsa [183].

Hapsity ¢ ropo/ickuMu HUHHOBAIIMOHHBIMU TE€XHOJIOTHUSIMH CEJILCKOXO03IMCTBEHHbIC
3eJICHble THHOBAIIMOHHBIE TEXHOJOTHH JAI0T HOBBIM UMIYJIbC U BO3MOXHOCTD TSI
CKOOPJIMHUPOBAHHOTO Pa3BUTHSI IKOHOMUKH, 00IIIECTBA U IKOJIOTUYECKUX PECYPCOB

[184]. ITockoabky Bcsi Oa3ucHasi COCTaBIISIIOIIAS LUBUIM3AIMKU 4YEJIOBEUECTBA U
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CYILIECTBOBAHMUS CaMOr0 Y€JIOBEKa OCHOBAaHA Ha JUTOC(EpPe M €ro ImiogopOJIHOM
CJIO€ TIOYBE Harpy3ka, OKas3blBaéMas Ha HEE TakkKe KojoccanbHa. Ilpu3HaB
Jerpajaluioo 3eMejb BaXKHOM HKOJOrM4Yeckodl mpobnemoir B 14-0i1 rnaBe
ConelicTBue yCTOMUYMBOMY BEJIEHHUIO CEIBCKOTO XO35IMCTBA U PA3BUTHUIO CEIIbCKUX
paionoB IloBectku nHs Ha XXI Bek, Oblma mpuHATAa 3a7a4a MO pa3paboOTKe
JIOJITOCPOUYHBIX HAIMOHAJIBHBIX U PETHMOHANIBHBIX MPOTPaMM IO COXPAHEHHUIO U
BOCCTaHOBJICHUIO 3eMmenb. CorjacHo naHHbIM [185], «okono 25% mnoBepxHOCTH
MaxOTHBIX 3€MeJb MO0 BCEMY MHUPY CUMUTAIOTCS JErPaJUPOBAHHBIMH; €KETOJHO K
oOmelt TIomaan AerpaupOBaHHbBIX 3eMeNb J00aBIsEeTCS OKOJO 12 MUIIMOHOB
reKTapoB. JKOHOMHMYECKMH yiiepd OT jAerpajalud 3€MeJbHBIX PECYpCOB
onenusaercsa B 490 mmwmmapaos nomwiapos CIIA exeromHo, 4To COCTaBISET OT
TpeX 10 IECTH MPOLEHTOB BCEMUPHOr0 BaJOBOTO BHYTPEHHETO npoAykTa». B 2010
rony B pamkax KoHBeHIuu o Ouoioruyeckom paznooOpa3zuu ObUIH pa3paboTaHbl
AWTH-IEIM 1O BOCCTAHOBJICHUIO JETPAJAMPOBABIIUX 3KOCUCTEM, KOTOpPBIC
IIpeAyCcMaTPUBAOT BOCCTAHOBJIEHUE HE MeHee 15% nerpaanpoBaBIIMX dKOCUCTEM
Kk 2020 roxy. OnHako Ha ceroaHs HU ojHa U3 20 1eneBbIx 3a7a4 ANTH B 00JacTH
OouopasHooOpasusi, He Obula gocturHyta [186]. B co3maBmielics cutyaruu
CTAaHOBUTCS SICHO, UTO B JaJIbHEWIlIEM MpOJOBOJILCTBEHHAs 0€30MaCHOCTh OyJIeT
3aBUCETh OT TOr0, OYAYT JIM 3€MEJIbHbIC, IOUBEHHBIE U BOJHBIE PECYPCHI ILIAHETHI
COXpaHEHBbI. “3abo0Ta 0 3eMJjie, O BOJHBIX PeCypcax U OCOOEHHO O 3/10pOBbE IOYB B
JOJITOCPOYHOM  MEPCHEKTHBE MMEET OCHOBOIIOJAralllee 3HaueHwe s
obecrieueHus TOCTyIa K MPOIOBOJILCTBHUIO B YCIOBHUSX TTOCTOSIHHOTO YKECTOUEHUS
TpeOOBaHUM K IIPOJIOBOJILCTBEHHOM 1ienouke” [187]. BaxxHelum marom Ha myTH
K JIOCTIXKCHUIO 3TOW IENH SBIAETCS pa3padoTKa OECHpPUCTPACTHBIX METOAUK
oTmpeieeHUs PUOPUTETOB, KOTOPBIE TOMOTYT YCTAHOBUTD KITFOUEBBIE 00JIaCTH /IS
BoccTaHoBienus [188]. s ocyuiecTBieHns u3MeHEeHU MoTpeOyeTcsl coueTaHue
MOAXOJI0OB «CHU3Y BBEPX» U «CBEPXY BHU3», KOTOPHIC MPOJABUTAIOT UHHOBAIIUU U
pelieHus, OTBeYarolue pa3HooOpa3HbIM MOTPEOHOCTSIM M HHTEpEecaM MECTHBIX

COOOIIECTB, a TaKXK€ OTMEYAETCS O HEOOXOJIMMOCTH YAEIUTHh OOJbIIE BHUMAHUS
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TEPPUTOPUAITBHOMY YIIPABJICHHUIO. DTOT aKICHT JOHKEH 00 BETUHUTH U COTIIACOBATH
IUJAHUPOBAHUE  3€MJIENOJIB30BAHMS, YIIPABICHHE MPUPOAHBIMU  pPECYpCaMHU,
COIMAJIbHO-DKOHOMUYECKOE DPa3BUTHE TEPPUTOPHM, a TaKkke IJIAHUPOBAHUE U
BHEJI[PEHUE  YCTOMYMBOW  MHPPACTPYKTYpbl s JOCTIDKEHUS  LieTeH
Ooropa3zHooOpa3us U yCTOMYMBOTO pa3BuTus [ 186].

[InanupoBanue 3emiienonb3oBanus (I13) s gocTHXKEHUST HEUTPATIbHOCTU
nerpaganuu - 3emens  (HA3) wHyxmaerca B MeTogax M HMHCTPYMEHTaX,
MOJICP>KUBAIOIINX OMNpeeNieHre gyduux pemenuid 113 ¢ Touku 3peHus nepexosa
OT TEKYIIUX JerpadallMOHHBIX NpPakTUK 3emiernonb3oBanus (I13) u ynpasieHus
3emenbHbIMU pecypcamu (Y3P) k myummm Bapuantam 113 u V3P [188].

B sToM HampaBieHuu pa3paOaThIBAIOTCS U MPEAJIAralOTCs MPAKTUKU WA MEpPBI
YCTOMYMBOIO YIpaBJIeHUsS 3eMeNbHbIMU pecypcamu (Y VY3P), KOTOpbie TOMKHBI
BHEJIPATHCS IyTEM MHTETPALMM  COLHMATbHO-DKOHOMUYECKUX MPUHITUIIOB C
sKkonornyeckumu npoodnemamu [189]. Ipaktuxu YVY3P ciyxar ans noanep:xkanus
HKOJIOTHYECKON YCTOMYMBOCTH M CTaOWMJIBHOCTH DJKOCHCTEMHBIX YCIyT, U
npeAcTaBiseTr coO0oi HaOOp BO3MOXXHBIX TEXHOJOTHUM, MPAKTUK W TMOJIXOJ0B K
YIPaBJIEHUIO 3eMeNIbHBIMU pecypcami [190].

MupoBoii 0030p mpupogocOeperaronux noaxoaoB u TexHosoruit (MOIIIIT)
npejaraet Mmepsl u3MepeHus: Y Y3P B kauecTBe npumepa, KOTOpble MPUMEHSIOTCS
B MIPUPOJIOOXPAHHOM CEIILCKOM XO3SIICTBE M B CXE€Max HKOJIOTHYECKH 0€301acHOTO
cenbcKkoro xossiictBa [191], roe KIIOYEBBIM MOMEHTOM SIBJISIETCSI BBIOOp CXeM
YCTOMYMBOIO ympaBieHUs 3eMelbHbIMH pecypcamu (YVY3P) moaxomsdmux mis
KOHKPETHBIX ycloBUM. BbIOOp Takoil cXxembl TOJKHO OBITH HAPABICHO HE TOJIBKO
Ha BOCCTAHOBJICHHE MPOILION Jerpajalnuu, HO W Ha MpeAoTBpaIleHue Oymaymen
JIerpajauy, KoTopasi MOKeT ObITh BbI3BaHA HECOOTBETCTBYIOIIMMH MPAKTHKAMU
WCIIOJIb30BaHUS 3€MEIIb U YIPAaBICHUSA 3€MeNbHbIMU pecypcamu [192]. Takum
o0pa3oMm, nJig OpraHu3alM JI€TAIbHOTO MOHUTOPUHIA W TOYHOM OILEHKHU
Jerpajanuu  3eMelb, 3(P(GEKTUBHOTO YCTOWYMBOTO YINPABICHUS 3€MEIbHBIMU

pecypcaMu HEOOXOJIUMO YYUTHIBATH MHOXKECTBO 3HAHUM, UCIOIb3Ys pPa3IUUHBIC
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METOJbl M MacluTalbl, aJanNTUPOBAHHBIE W TPUMEHUMBIE M YUYHUTHIBAIOIIKE
criennpuKy JTOKAJIbHBIX YCIOBUHN U Bo3aecTBuU [193].

AHaIM3UPys CUTYaALUIO M0 MPAKTUKAM JOCTHKEHUS 1IeJIeH yCTOMUYUBOTO Pa3BUTHUS
U JIOCTHIKEHUS PaIMOHAIBHOTO MPUPOJONOIb30BaHMs, TMPU KOTOPOM OyneT
obOecrieueHa 0€30TXOAHAsT TEXHOJIOTMSI  Pa3BUTHS, TMOJOOHO MPUPOJIHBIM
PKOCHUCTEMaM Bce OOJbIIe MpejuiaraeTcsl mnepexoi K IUPKYISPHOM SKOHOMHKE
[194], [195], [196], koTOpas omupaeTrcsi HA WJEU MPOMBIILUICHHON 3KOJOTMU U
IPOMBIIIEHHOTr0 MeTabonu3Ma, cpopmynupoBantbie B 1970-x u 1980-x ronax Ha
OCHOBE TEPEOCMBICIICHUSI TPOMBIIIJIEHHBIX TporieccoB [197]. [upkynspHas
HPKOHOMHKA TPEJCTaBISET COOOW CTUIIb SKOHOMUYECKOTO Pa3BUTHUS, KOTOPBIU
MO3BOJISIET TOBBICUTH 3(P(EKTHBHOCTh HMCIOJB30BAaHUS PECYpPCOB, 3aIUTUTh WU
YIIYUIIUTh OKPY>KAIOIIYIO Cpely U 00ecrieunTh ycToiunBoe pazputue [198], myrem
MPOU3BOJICTBA U MOTPEOJIEHUS TOBAPOB U YCIYT Yepe3 3aMKHYThIE MaTepualibHbIC
MIOTOKH, B KOTOPBIX DKOJOTHYECKHE BHEMIHUE (HaKTOPHI YUUTBHIBAIOTCS C CaMOTO
Hayasa NpoeKTUpoBaHus NpoaykTa uiu yeayru [199], [200]. [To muenuro Kirchherr
et al., mOupkynsapHas HSKOHOMHKA JCHCTBYeT HAa MHUKPOYpPOBHE (TIPOIYKTHI,
KOMIIAHUH, TOTPEOUTENN), ME30ypOoBHE (PKOMHIAYCTpUAIbHBIE TIAPKU) U
MakpoypoBHe (ropoji, peruoH, crtpaHa u jgaiuee) [201]. DToMy TOJKHBI
CIIOCOOCTBOBAaTh HOBBIC OW3HEC-MONETUM W OTBETCTBEHHBIC TOTPEOUTEIH.
CrnenoBaTelbHO EPEeX0/1 K UPKYISIPHON 9KOHOMUKE TPeOYyeT MOCTAHOBKY IIeJIeH U
3a/1a4, TIIATEJIbHOrO TJIaHUPOBAHUS U Pa3pabOTOK CTpATETUi yIpaBJIeHUs Ha BCEX
YPOBHSIX OpraHU3alMK U KOHEYHO e OTBETCTBEHHOTO OTHOIIICHUS MOTPEOUTEIIMU
[202]. OHa MOXET UrpaTh BAXKHYIO POJb B YCTOMYMBOM PAa3BUTHUU U YNPaBICHUU
XO3SUCTBYIOMUM  CYOBEKTOM, HdYTO  OOECIeUMBacT  JOJITOCPOUYHYIO  €ro
paboTOCTIOCOOHOCTh M TapaHTUPYET HKOJIOTHYECKHE W COIMAIbHBIC BBITOJIBI.
['1aBHBIM KpUTEpUEM [JIsi €ro JOCTHUKEHUS BBIMOJHATH MPUHIUIT 3aMKHYTOCTH
KOKJIBIM XO3SIMCTBYIOIIMM CYOBEKTOM, MPEAYCMOTPEHHBIX B paMKaxX CBOUX
crpaterudyeckux riaHoB [203]. OrmedaeTcss HEOOXOAMMOCTH CTPYKTYpH3aIlUU

00bEMOB TOTPEOJIEHUS] TMPUPOJIHBIX PECYPCOB C YYETOM TEXHOJOTHYECKOU
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7¢h(HEKTUBHOCTH M OTXOJIOB, TMO3BOJIIONIAS OOBEAMHUTH TMEPBUYHBIEC TPUPOIHBIC
pecypcbl C KOHEYHBIM TMOTPEOJEHHEM U TMO3BOJSIONIMM OLEHUTh pa3Mephl
TEpSEMBIX IIEPBUYHBIX MPUPOAHBIX pecypcoB [204]. HecmoTpst Ha ycunus Bee elie
YETKOTO OMNpEJCICHUs] MOJENe UUPKYISIPHOro Ou3Heca U MPEeJIoKEHUN
HUPKYJISIPHOM LIEHHOCTH He omnpeneneHsl [200].

B cBoro ouepenp OHMOPKOHOMHKA TIPEACTABISIET COOOM SKOHOMUYECKYIO
JEATENIbHOCTh, CBSI3aHHYIO C IPOU3BOACTBOM, HMCIOJIb30BAHHEM M COXPAHEHUEM
OMOJIOTUYECKUX PECypcoB, KOTOpas BKIOYAaeT B ce0s pa3paboTku B 00JIacTH
OMOTEXHOJIOTUM, HAMPABIEHHBIX HA CO3/IaHHE HOBBIX MPOJIYKTOB U IMPOIECCOB
[205]. BuoskoHOMHKA OTBOJUT HOBYIO POJIb TPAJAUIMOHHBIM OMOOCHOBaHHBIM
CEKTOpaM: CEIbCKOMY, JIECHOMY, PHIOHOMY XO3SIICTBY U aKBaKyJIbType B MPOIECCe
nepexofa OT MCKOMAaeMOW K IUPKYJSPHONM M YCTOMYMBOW OMOOCHOBAHHOM
SKOHOMHKE. DTUM CEKTOpaM MPEACTOUT CTOJKHYThCA C PACTYIIMM CIPOCOM Ha
oromMaccy, He0OX0IUMYIO TSI HOBBIX IIEMOYEK CO3/1aHusl T0OABICHHONW CTOUMOCTH,
U TpU 3TOM HE MPEBBINIATH 3KOJOTMUECKUX TPAaHUI] MPU BBIOOPE HCTOYHHKOB
ouomaccel [206]. Ha I'mo6anbHOM cammurte 1o 6nosxkoHomuke 2020 rona, TepMuH
"OuoskoHOMHKA" OBLI  ompefeiaeH Kak  "TPOU3BOICTBO, HCIIOJh30BaHUE,
COXpaHEHHWE U  BOCCTAHOBIICHHE  OMOJOTMYECKUX  PECypCcoB,  BKIIOYas
COOTBETCTBYIOIIME 3HAHUS, HAyYHbIE AUCUUIUIMHBI, TEXHOJOTMU W HWHHOBAIIUU,
oOecrieunBaroNIfe YCTONYMBBIE pelieHus (MH(popMaIuio, MPOAYyKThI, TPOLECCH U
YCIYTd) KaKk BHYTPHM BCEX CEKTOPOB OSKOHOMHKHM, TaK M Ha YypOBHE HX
B3aUMOJICHCTBUS, U COJICUCTBYIOIINE MEPEX0ay K yCcToNUnMBOM 3koHOMUKe" [207].
®AO cuntaer OGMO’KOHOMUKY HHCTPYMEHTOM, KOTOPBIH HE TOJBKO OOECIEeUUT
pacTyIiee HaceJIeHUE TIaHEThI MUTATEIbHBIMU U TOOPOKauYeCTBECHHBIMU IMHUIIIEBHIMU
MPOAYKTaMHU U MIPEAOCTABUT BO3MOKHOCTH JIJI1 YCTOMYMBOIO PA3BUTHUS U CO3IaHUS
HOBBIX PabOUYMX MECT, HO U MO3BOJUT CHU3UTh BpEJ JUJISl OKPY>KAIOIIEH cpeabl U
cokpatutb  oTxoAabl  [208], cmocoOCTBYsS  HpU  STOM  MOBBIIICHUIO
IPOJIOBOJIbCTBEHHOM OE€30MaCHOCTH M YJIYUYUICHUIO TMUTaHUSA, YKPEIUICHUIO

HCTOYHHUKOB CpCACTB K CYHICCTBOBAHHUIO B CEJIbCKOM MECTHOCTH. HpI/IMepaMI/I
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TIOJIOKUTEIIBHBIX TIPAKTUK SIBISIIOTCS MPOM3BOACTBO Owormiactuka [209], [210],
ouonectunuaoB [211], opranmyeckux ynoopenuit [212], [213], moBTOpHOE
ucrnoyib3oBanue Ouomaccol [214] u np. [ns BHeAgpeHHs] IydlIUX MPAKTHK
OMOPKOHOMUKH TIpEHJaraercsi MPOBOJUTh HAYYHBIC W3bICKAHUS, HCXOAS U3
MECTHBIX YCJIOBUM U Tpaauiui [215].

Hapsny ¢ nprBeieHHBIMU BBIIIIE CTPATErUSIMU U TOAX0JAMH YCTOMUHUBOTO PA3BUTHUS
YYEHBIMU, MEXKIYHAPOAHBIMU OPTaHU3ALUSIMU MPOBOASTCS paOOTHI MO W3YUYEHUIO
HOBBIX ITPAKTUK YCTOMYUBOIO Pa3BUTHS, KOTOPBIE CMOT'YT 3alOJHUTH HEAOCTAIOIINE
KOMITOHEHTHI TPaKTUKyeMbIX pemenuii. B 2008 rogy BeemupHbIii 6aHK Tpe oK
penieHus OpUEHTHUPOBAHHBIE Ha IPUHITUIAX IPUPOBI WIH
npupooopueHTupoBanubie pemeHus (Nature based solutions NbS), xoTopsie
HIMPOKO  paccMaTpUBAIOTCS KAaK HAy4YHBIMM, TaK M  MEXAYHAPOJIHBIMU
opranm3anusimu [216]. CornacHo omnpenenenuto EBporneiickoit komuccuu (2020),
NbS - aT10: «Pemienusi, oOCHOBaHHbIE HA TPHUPOIHOM MPHUHIUIE, YKOHOMUYECKH
3¢ (eKTUBHBIE, OTHOBPEMEHHO 00€CIeUnBAIOUIUE IKOJOTUYECKUE, COLUATIbHBIE U
SKOHOMMYECKUE MPEUMYIIECTBA U CIIOCOOCTBYIOIINUE MOBBIIMICHUIO YCTOMUYUBOCTH
[217]. C TouykM 3peHUs HOPMATUBOB, PEIICHUS, OCHOBAHHBbIC HA MPHUHIIMIAX
OPUPOAHOTO  MOAXOAA, OTHOCATCS K  SKOCHUCTEMHBIM  BMEIIATEIbCTBAM,
HaIpaBJICHHbIM HA OJHOBPEMEHHOE pPEIICHHE HKOJOTHMUYECKUX, COIHUATIbHBIX U
IKOHOMHYECKUX mpodsieMm [218]. DTta 1enb HEM30eKHO MpeArnoiaracT NpsiMoe U
KOCBEHHOE B3aMMOJEHCTBUE OHOPU3MYECKUX M COLMAIbHBIX (PAKTOPOB B
Pa3TUYHBIX TPOCTPAHCTBEHHBIX M BpeMEHHBIX MaciTabax. [1o aToit mpuunHe yder
CJIIO)KHOCTH KOMIIOHEHTOB OHMO(MU3MYECKUX U COLMAIBHBIX (PAKTOPOB SIBISETCS
HEOTBEMJIEMOM  CHCTEMHOM  XAPAKTEPUCTUKOM  MPUPOJOOPUECHTUPOBAHHBIX
pemenuii [219]. Texnonoruu NbS BakHbI /11 Oy IyIIETO YEIOBEUECTBA, TOCKOJIBKY
OHU CHOCOOHBI CMSATYUTH HEKOTOpPbIE HEraTUBHbBIC TMOCIEACTBUS HM3MEHEHUS
KJIMMaTa U CIocOOCTBOBaTh OiarococTosiHuio Jrogen [220]. B Hacrosimiee Bpems
CYILIECTBYET OTHOCHUTEJIIBHO HEOOJbIIOE KOJIUYECTBO MPAKTUYECKUX MPUMEPOB

peanu3aliy penieHuii Ha OCHOBE MIPUPOJIBI B TJIO0ATBLHOM MaciiTade, 4To Tpedyer
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pacuIupeHus U MPUMEHEHUS TE€OPUM, OCHOBAHHBIX HA €CTECTBEHHBIX MOAXOAaX.
[ToaToMy ObICTpPO pa3zBuBarolIecs 00JaCTH, TAKHE KaK 9KOJOTUUYECKasi UHXKEHEpHs,
arpodKOJIOTHsI, SKOJIOTMYECKAas HMHTEHCU(PUKAIUI W HKOHOMUKA YCTOMYHMBOTO
pa3BUTHS, JOJDKHBI YNENsATh 0C000€ BHUMAHWE peaJbHBIM MPAKTUYECKUM
OPWIOKEHUSIM € TOTEHIMAJIOM PACIIMPEHUsT U  COLHUAIbHO-YKOHOMUYECKOU
3HAYUMOCTBIO [221].

HecMoTps Ha oueBUAHBIC Pa3IMdMsl B IPENOI0KEHHUSIX U CTPATETUSAX peau3allii,
KOHIICTIIIUU IIUPKYJISIPHOM, 3e1eH0M, OnosKOHOMUKHU, NbS penieHuit, o0beIMHEeHbI
o0IIUM HUJeaJOM COTJIACOBAHUS YKOHOMHYECKHUX, IKOJOTUUECKUX M COIUATBHBIX
HeJeH.

Ha ocHoBanmm nuteparypHoro o63opa mpoBeneHHoro D’Amato [222] ¢ Touku
3peHUs COJEPKaHUs, IUPKYIISIPHAs IKOHOMHKA (DOKYCHUPYETCsl Ha MPOMBIIIIIEHHBIX
TOPOJICKUX TIpolieccax JUisl yCTpaHEHUsI pa3pbiBa MEX Iy UCIIOIb30BaHUEM PECYPCOB
¥ DKOHOMHYECKHUM Pe3yJIbTaTOM; OMOIKOHOMHUKA - Ha MHHOBAITUSAX, OCHOBAHHBIX Ha
OMOJIOTUYECKUX pecypcax, U MPAKTUKE 3eMJICMOJIb30BAHUSI B KOHTEKCTE CEJIbCKOTO
pa3BUTHUS; a 3eJIeHasi SdKOHOMUKA MIPEACTaBIsA€T COOOM 30HTUUHYIO MEPCIICKTUBY JJISI
cOQIaHCUPOBAHHOTO  COIMAIBHO-IKOJIOTHYECKOTO  Pa3BUTHS C  TJI0OATBbHOMN
obnacteio uccienoBanuid. [lo mpoBegeHHOMY 0030py HCCIEIOBaHUE 3€JIEHON
SKOHOMHUKHU SIBJISIETCA HamOoJiee WHKIIO3UBHON KOHIIENIMEH, BKIIIOYAOLIEH
HEKOTOPbIE WICH U3 IUPKYIIPHON M OMOIKOHOMHKHU. XOTs B3aUMOIOTIOIHSIOIIEE
MOHUMAHHE ITUPKYISIPHON 3KOHOMUKH, OMOSKOHOMHKU U «3€JICHOW» HSKOHOMUKHU
o0ecreunBaeT BaKHBIE OPUEHTHUPHI I TpeoOpa3oBaHuil B 00JIaCTH YCTOWYUBOTO
pPa3BUTHS, CYLIECTBYET HEOOXOJIMMOCTh B 00Jiee IEJOCTHOM, OOIIECHCTEMHOM U
WHTETPATUBHOM HCCJIEAOBAHUU MOTECHIIMATBHO B3aUMOOMOJHSIONMX KOHIICTIUN
YCTOMYMBOTO pa3BuTUs [223], TIaBHBIM 00pa30M aJanTHPOBAHHBIX K MECTHBIM
YCJIOBUSIM, COTJIACHO TPAJUIIMOHHBIM 3HAHUSIM U IIEHHOCTSIM.

Opnoro o01Iero pPyKOBOACTBAa JUIsi BCEX CTpaH, BBUAY KX MHOTOTPAHHOCTHU
CYILIECTBOBATh HE MOXKET, MOITOMY Ba)XHO pa3paldaThiBaTh CTPATErHMH C y4ETOM

MECTHBIX YCJIOBHH, TpaIUIIMi, (aKTOPOB BO3ACHCTBUS U IIEHHOCTEH.
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1.4 Cmanosnenue u nooxoovt ycmoiiuugo2o pazeumus 6 Koipewvizckoi

Pecnybdauke

Ha Kondepennimu OOH no ycroitunBomy paszeutuio B 2012 romy Ksipreizckoit
PecriyOnukoil BbIpakeHa TNPUBEPKEHHOCTh YCTOMYMBOMY pPa3BUTHIO 4Yepes
MPOJABMKEHUE TPUOPUTETOB "'3€JICHOM" SKOHOMUKH, JIJIsI pear3aliiy LeJiei U 3a1a4
KOTOpPOrO B TOM K€ Toay Obul co3aadH Hanmonanbubsiii COBET MO yCTOMYHMBOMY
pa3BUTHIO [224] ¥ NPUHAT NOJUTUUYECKUN KypC CTpaHbl HA YCTOMYMBOE PAa3BUTHE.
“INns Keipreizckoid  PecnyOnmuku  TakoW — mepexoa  SIBJISETCS  HACYIIHOU
HEOOXOMMOCThIO, TaK KakK COLUAIbHO-3KOHOMUYECKOE pa3BUTUE CTPaHbI B
3HAYUTENIbHOM CTENIEHH OCHOBAHO Ha MOTPEOJIEHNU MPUPOAHBIX pecypcoB. CTpaHa
CTaJIKUBAETCS B CBOEM Pa3BUTUHU C MpoOIeMaMu, KOTOpPbIE MOTYT MPEJCTaBISATh
yrpo3y [uisi OyAyliero yCTOMYHMBOIO Pa3BUTHs CTpaHbl, TJIABHBIMU M3 KOTOPBIX
SBIIIOTCSI: HWCYEpPIIaHWE TMPHUPOJHBIX pecypcoB 6e3 co3mgaHus 3PGEeKTHBHBIX
aNbTEPHATUB, INIOTEPS] OCHOBHBIX €CTECTBEHHBIX JKOCUCTEM U CTarHamus
yesnoBeyeckoro kanutana® [225]. Jnsg peanu3auudyd KOHUEHNLIHWHA YCTOWYHUBOIO

pPa3BUTHUS B CTPAHE NMPUHSATHI PSAJI KIIOUEBBIX TOKYMEHTOB:

v' B 2013 roxy paspaborana IIporpamma Imepexofa K YCTOHUHUBOMY
passutuio (IIITYP) Keipreickoii Pecy6muku Ha nepuon 2013-2017 romsr,
yTBepkAeHHass nocraHoBiaeHneM JKoropky Kenemem  Keipreizckoit
Pecniy6nuku ot 18 nexadpst 2013 roma Ne 3694-V [226].

v' B 2015 romy yTBepXkIeHa ppacmopsukeHueM —IIpaBHTEIILCTBA
Keipreickoit Peciyonuku ot 19 depans 2015 roga Ne 48-p «Marpuna
WHJMKAaTOPOB MOHUTOPUHTA M OIIEHKH Mporpecca nepexoaa Keipreizckoit
PeciyOnuku  k  ycTouMBOMY  pa3BUTHIO»,  BKJIOUaromas  HaOop
pa3paboTaHHBIX UHIUKATOPOB «3€JICHOr0» pocTa [227].

v 1 suBapst 2016 roma odurmanbHO BCTYHIN B cHiTy 17 mieneit B o6mactu
ycroitunBoro pazutus (LIYP), uznoxennsie B IloBecTke aHs B oOnacTu

yCTOM4YMBOTO pa3sutusa Ha nepuon 10 2030 roga [228].
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v' B pawmkax aganrtanuu u peanusaruu [{YP, 8 Keipreisckoit PecmyOiike
oOpazoBan KoopauHalMOHHBIM KOMHUTET MO aJanTalud, peaju3alud u
MoHuTopunry LIYP [229].

v [IpusHaBasg, 4tOo ‘“crapas 3KOHOMMYECKAs MOJEIb Pa3BUTHUA
rocyJapcTB, OCHOBaHHAas Ha XMIIHUYECKOW HSKCILTyaTallUH IPUPOIHBIX
pPECYpPCOB IUIAHETHI M CBEPXIOTPEOUTEIBCKOM CTHUMYJIUMPOBAHUM CIIPOCA
HaceseHus, paboraet HeAp(HEeKTUBHO. B MmpoI1yioMm s3KOHOMUYECKOE pa3BUTHE
MOTJIO MPUBECTH K OBICTPOMY HAKOIUIEHUIO (DU3UUYECKOTO U YETOBEYECKOIO
KaluTaja, HO BCE 3TO JOCTUTAJIOCh 3a CYET YPE3MEPHOIO HMCTOUICHUS M
nerpaganuu npupoaHoro kamutama”’ [230], Obuia npunsta Konuemmus
3eneHoil 3koHOMUKH B KbIpreizckoil PecnyOnuke "Ksvipreiscran - crpana
3€JICHOM 3KOHOMUKH'", yTBEpKIeHHsa noctaHoBiaeHueM JKoropky Kenema
KP ot 28 utons 2018r No2532-VI [231].

v' Vkasom Ilpesunenra Keipromckoit Pecyonuku ot 31 oktsiops 2018
roga YII Ne221 npunsara “HanuonanbHas ctpaterus pa3BuTusi Kelpreizckoit

Pecny6nuku Ha 2018-2040 roasr” [232].

Hannonansnast ctparerus pasutus Keipreisckoit Pecnyomuku  2018-2040

ONpEJENET YEThIPE CTPATErNYECKUX HarpasiaeHus [233]:

v' YenoBeuyecKoe pa3BUTHE: MPH3HAHUE BAKHOCTH JIOCTYIIA U BOBJICUCHHS
o011ecTBa yepe3 paBHBIM JOCTYIH K yCIIyram 3/IpaBOOXpaHeHus1, 00pa3oBaHus,
JIOCTOMHOM padoTe, KyJIbType, HAyKe U TPaK/IaHCKON MHTErpaluu.

v DKOHOMHUYECKOE  0J1arococTtosiHue, TMpOJBIKEHHE OusHeca U
(bUHAHCUPOBAHUA: MPU3HAHUE BAXKHOCTU Pa3BUTHA KOHKYPEHTOCIIOCOOHOM
SKOHOMHUKH, W3BJICYEHUE BCEX BO3MOXKHBIX BBITOJI M3 YEJIOBEYECKOTO
Kanutaga u (GOpMaJIbHBIX PHIHKOB TPYJa, YJIydllleHUE WHBECTULIMOHHOTO
MOTEHIIMANIa U PETUOHAIBLHOE PAa3BUTHE C KAUECTBEHHOU MH(PPACTPYKTYpOI.
OHO TaKKe CTPEMUTCS pa3BUBATh KIFOUEBBIE OTPACIIH SKOHOMUKH, TAaKUE KaK
arpapHO-IIPOMBIIIJICHHBIA ~ KOMIUIEKC, JIETKas  MPOMBIIUIEHHOCTh |

ycToiunBbIi Typu3M. ObecrieueHrne YCTOMYMBOCTH OKPY>KAIOIIECH Cpelbl U
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ajanTanus K U3MEHECHHUIO KJIMMAaTa CTaHyT OCHOBOM JOJITOCPOYHOI'O POCTa
SKOHOMHKH.

v' TocyaapcTBEHHOE  ympaBjieHHe:  oOeclieueHWe  CHIBHOTO |
CTAOMJIBHOTO TOCYAApCTBEHHOTO YIPABJICHHUS Yepe3 COallaHCUPOBAHHYIO
CHUCTEMY TOCYJAapCTBEHHOW BIIACTH, CIPaBEUIMBYIO CYyJIE€OHYIO CHCTEMY,
pa3sBUTHE MECTHOTO CaMOYIPABICHUSA, YKPEIUICHUE HAUUOHAIBHOU U
pEruoHanbHOM 0E€30IaCHOCTH, HJKOHOMHUYECKYID U JIUIUIOMATUYECKYIO
UWHTETpaIIO U IPOJIBIKEHUE TU(PPOBOI SKOHOMUKH.

v' TIpeobpa3oBaHne CHUCTEMBI Pa3BUTHA: PePOPMUPOBAHUE YIIPABICHHS
CHUCTEMOW pa3BUTHUA IIyTEM NEPECMOTPA BCEX MPEABIAYIINX MOJUTHUYECKUX
ctpateruit pazputus 10 Crpareruu 2040 rona, ykpemieHue NoTeHIuana ijis
KOOpJAMHAIMUA TOCPEACTBOM peopraHu3aunv HamuoHambHOTO coBeTa 1o
YCTOWYHUBOMY PpAa3BUTHIO, VYIYUIIEHUS TMOTEHIMAAa MW HCIOJIb30BaHUS

T€XHOJ'IOFHI>1, a TAK)KC MOHUTOPHHI'A 1 OICHKH.

B nannom o630pe Oynmer mpencraBieHa HHQPOpPMAIUS Kacaromlasics COCTOSHUS
MPUPOJHBIX CUCTEM CTpPaHbl M UX Mokazareneil. IIpu3HaBas, YTO MHTEHCUBHOE
UCIIOJIb30BaHUE PUPOJIHBIX PECYPCOB, 0€3yCIOBHO, BHOCUT 3HAUUTEIbHBIN BKJIA]T
B DJKOHOMHMYECKMH POCT B KpPATKOCPOYHOM IIEPUOJAE, HO IIOHHMAs, YTO B
JONTOCPOYHOM TMEPCIEKTUBE 3TO MNPUBEAECT K 3HAYUTEIBHBIM HETATUBHBIM
MOCJEACTBUAM: IIUPOKOMACIITAOHOW OENHOCTH U  YXYAIICHUIO 30POBbS
HACEJICHHUsSI W3-3a 3arpsA3HEHHOrO0 BO3JYyXa M HEKAYECTBEHHON NHUTHEBOW BOJBI,
HEJIOCTaTKAa MPOAOBOJILCTBUS M ASHEpruv HanuoHalIbHOM CTpaTeruu pa3BUTHUA
Koipreizckoit Pecniybnuku Ha 2018-2040 roxabl, B chepe oxXpaHbl OKpyKaroiien
Cpelbl, OCHOBHAs MOJIMTUKA HallpaBieHa Ha CO3/laHue OJIAarONMPUATHON IS KU3HU
YEJIOBEKAa OKPYXKAIOLIEH Cpelnbl, PAlHOHAIBHOE MCIIOJIb30BAHUE IPUPOIHBIX
PECYPCOB ISl COUUAIBHO-OKOHOMUYECKOTO PAa3BUTUA U COXPAHEHHUE YHUKAJIBHBIX
skocucteM Keipreizckoit Pecnyonuku st Oyaymmx mnokosieHud [232], Tak Kak
CTpaHa, SIBJISSICh TOPHOM arpapHOM CTPAHOM CTAJIKMBAETCSI CO MHOTHMH PUCKAMH,

MPUCYIIUMHU TOPHBIM 3KOcUcTEMaM [234], 1 HECMOTpPs Ha MPUHATHIE P BAXKHBIX

58



JJOKYMEHTOB B CTpaHe B OOJACTU YCTOWYMBOTO Pa3BUTHUSA, OIMKCAHBIE BBHIIIE U
MPUOPUTETAX HA «3E€JICHOM)» YCTOMYMBOM Pa3BUTUHU, HEOOXOJAUMO MIPU3HATH, YTO B
HAcTOSIIIEE BpeMs B DKOHOMHMKE CTPaHbl MPUMEHSIOTCA, B OCHOBHOM,
pecypcopaspyliaronye TEXHOJIOTHH, MPUBOISIIINE K YXYAIICHUIO SKOJIOTHYECKOU
00cTaHOBKH B cTpaHe. OCHOBHBIMH ITPOOJIeMaMu, IPENATCTBYOIUMHU JOCTHKCHHUIO

1eJie yCTOMYMBOro pa3BuTus [235], SABISIIOTCS:

v\ Jerpamanys 3eMeb U OIyCTHIHHBaHHE,

v\ B3aMMOCB3b BOJOCHAOKEHHS U YHEPTETUKHY;

v’ yrpossl MPOI0BOJILCTBEHHOM 0e30IMacHOCTH u
CEJIbCKOXO035IICTBEHHOMY MPOU3BOCTBY;

v\ cruxuiiHble GeICTBUS;

v\ BO3JEHCTBHSA W3MEHEHHMsS KJIMMaTa Ha OKPYKAIOIIyl Cpeay H

nocieayolee Bo3eiicTBrue Ha poosieMbl 0€THOCTH, 37J0POBbS, SHEPTETUKH.

Vxe ceituac B Keipreizckoit PecryOnnke HaOm0qat0TC TPEBOKHBIE TEHICHIINH,
0K0110 60% CEenbCKOXO3SIMCTBEHHBIX YIOJHMM MOABEPKEHO MPOLECCAM PA3TUYHBIX
BUJIOB JIETPaJalllK, YTO HECET B ce0E Cepbe3HbIe YIrpO3bl MPOIOBOJILCTBEHHON
0€30MacHOCTH U CEeJIbCKOXO3SUCTBEHHOMY MPOW3BOACTBY [236]. [erpanarus
3emenb B Keipreickoi PecnyOmimke mo OombInei 4acTl SIBISAETCS PE3yJIbTaTOM
HEYCTOMYHUBOIO HCIIOJIb30BAHUS CEIbCKOXO3SMCTBEHHBIX YIOJAUW, YPE3MEPHOTO
BbITIaca CKOTAa, a TaK)Xe HeI(PPEKTUBHBIX CUCTEM UPPUTAIIUU U YITPABIEHUS BOJTHBIM
x034icTBOM [237]. Bce cenbCKOX034iCTBEHHbIE PAaHOHBI PECITYOIUKH CUUTAIOTCS
NOTEHUHUAJIBHO YSI3BUMBIMU K D3pO3WM, BKIo4Yas 6.43 MWUIMOHA TE€KTapOB
MOJBEP/KEHHBIX IUIOMIAeH, B TOM yucie 0,77 MUUIMOHOB T€KTAPOB MaXOTHBIX
3emenb U 4,55 MUUIHOHOB TekTapoB nactounl. [ToMuMo 3TOro0, 5 MIIH reKTapoB -
45,7% ot oO1iel miIomaay celbCKOX03IMCTBEHHBIX yroauil [238], mocTpananu ot
BETPOBOM M BOJHOM 3po3um. [Iponecc aerpagannn yCUiIMBaeTCs ¢ KaXxIbIM T'OJIOM
M Ha HEKOTOPBIX Y4yacTKax TEPPUTOPUU MPHHSI HeoOpaTuMbIi xapaktep [239].
Oxunaercs, 4TO PUCKU U3MEHEHUS KJIIMMaTa OKaKYT JOTOJHUTEIHLHOE HEraTUBHOE

BO3J/ICHCTBHE Ha MPOOJIeMbl KayecTBa yrpalieHus. He perneH BOMpPOC HU3KOTO
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JIOCTyMa ¥ TUI0XOT0 MPEOCTaBICHUSI YCIYT BOJAOCHAOKEeHUS U KaHanu3auuu [240].
Oxkomno 20% cenbCcKOro HAaceNeHusi He UMEIOT JOCTyNa K YUCTOM MUTHEBOM BOJIE.
KayecTBO BOABI Takke SBISIETCS HEAOCTATOYHbIM, MOCKOJIbKY 40% BOIBI B
CEJIbCKOM MECTHOCTH HE OYMIIAETCS Ha JOJLKHOM ypoBHE. CaHUTapHas CUTyalus
YXYJIIAeTCs, TaK KaK JOCTYI K [IEHTPAIN30BAHHBIM KaHAJIU3AIMOHHBIM CHCTEMaM
COCTaBJISIET MEHEE TPETU OT CYIIECTBYIOMUX MOTpeOHOocTel. JlaHHas mpobiaema B
pamkax Llemeld ycTOMYMBOrO pa3BUTHS OTMEUAETCS KAK CYLIECTBEHHBIN BHI3OB
CUCTEME YINpaBIECHUS CTpaHOM U  Tepputopusamu  [241].  Yxyamenue
HKOJIOTUYECKOTO COCTOSIHUS MOYB MPUBOJUT K KOHEYHON TOUYKH €ro Jerpajaiuu —
ONYCTHIHMBAHUIO, BBIpAKaeMo€ B Jerpajallid 3€Mellb B  3aCylUIMBBIX,
MOJTY3aCyIUIUBBIX U CyXHX MOJYTYMHIHBIX KIMMATUYECKUX 30HAX U BKIIOYAET B
ce0s MATh OCHOBHBIX IPOIIECCOB: JErPaaIliio PaCTUTEIBHOCTH, BOJHYIO SPO3HIO,
BETPOBYIO 3PO3MIO, 3aCOJIEHHE M 3a00JIauMBaHKe, a TakKe 00pa3oBaHUE KOPKHU U
yIUIOTHEHUE NouBbl [242]. YuuThiBas, uto Keipreizckas PecryOirka pacnoyioxkeHa
B IIEHTpe OOMUPHBIX MNycThIHb lleHTpanpHol Asum [243], uMmeromee MecTo
JerpaiipOBaHUE 3E€MEJIbHBIX BOJHBIX U TOYBEHHBIX PECYPCOB MOXET HECTH
MNOTEHIUAIBHYIO YTPO3y JJII YCTOMYMBOIO Pa3BUTHS SKOCUCTEM CTPAHBI.

OcTpo cTOAT BOMPOCH "IKOJOTM3aIUU" pa3padOTKU, JOOBIYHM W TepepadOTKU
MPUPOJIHBIX PECYPCOB U MCKOMAEMbIX, CHI)KEHUSI BO3JECUCTBUSI HA OKPYKAIOIIYIO
Cpely CTaphiX TOPHO-000TaTUTENbHBIX KOMOWHATOB, PEKYJIbTHUBAIMA TOPHOU
J0OBIYM, B TOM YHUCJIE CTApPbhIX U BHOBH 00pa3yeMbIX XBOCTOXPAHWIMII, TaK KaK B
MOCJIEAHUE TOAbl OTMEYAETCS TEHACHUHUS YBEIWYEHHUSI KOJWYECTBA TOKCHUYHBIX
OTXOJ/IOB MPOMBIIIJIEHHOTO MPOU3BOACTBA U MOTPEOJICHHUS] TOPHOPYAHOTO CEKTOpa
IIPOMBITIUICHHOCTH, KOTOPBIX CKOMHWJIOCH Oojee 2 MIpA.TOHH, Oonee 95% w3
KOTOPBIX MPUXOJIUTCS Ha MPOU3BOJCTBA JTOOBIUM TOJE3HBIX UCKOMaeMbix [244]. B
HACEJICHHBIX MYHKTaX peCImyOJUKH pPACTET KOJWYECTBO CTUXMUHBIX CBAJIOK U
TIOJINTOHOB JIJIs1 OBITOBBIX U MPOMBINIIICHHBIX MYCOPHBIX 0TX0/10B. COOp OBITOBOTO
Mycopa  MpPaKTUYECKH  TMOBCEMECTHO  MIPOU3ZBOAMUTCS  0€3  IpUMEHEHUs

COPTUPOBOYHBIX MEPOINPHUITUNA, YTO HE MAET BO3MOXKHOCTH €ro MOBTOPHOIO
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ucrnoiab3oBanus. [Ipu 3ToM, OpaKTUYECKU HE YUUTHIBAETCS TOT (PAKT, YTO OTXOJbI
IPOU3BOJCTBA U TOTPEOICHUs MpU Haaexalel nepepaboTke MOTYT SIBISTHCS
MCTOYHUKOM CBIPbS JJI MPOU3BOACTB IO BTOPUYHOM MepepadoTke 0TX0A0B [245].
BBuay TOro, 4o MHIMKATOPHI SIBJISIOTCS OCHOBOM I MOHUTOPUHIA Mporpecca B
JOCTMKEHUU 1EJEHd YCTOMYMBOIO pPa3BUTUS HA MECTHOM, HAalMOHAIBHOM,
PErHOHAJIBHOM U IVIO0AJIbHOM YPOBHSX B CTpaHE TaKXe pa3pabOoTaHbl U aKTUBHO
BeyTCsl pabOThl MO UX OIEHKE W pa3padoTke. B mensx aganTaiuu rio0agbHbIX
nokasareneid Lleneit ycroitunBoro pa3sutus B Keipreizckoir Pecriyonuke B 2017
roqy Obula MpoBeJeHAa WHBEHTapu3alus 3ajady v mokazareneit [[YP c¢ yderom
HallMOHAJIbHBIX TIpuopuTeToB [235]. B xome pabotel u3 232 riaobabHBIX
uHauKaTopoB 1o 140 uHAMKaTOpaM ObLIM BhIPAOOTaHbI HAIIMOHAJIBHBIE aHAJIOTH-
MoKaszaTtend K 3amadaM W paspaboraHbl 157 HOMOMHUTENBHBIX HAIMOHATBHBIX
aHaJIOrOB-TIOKa3aTeNel K 3ajadaM, KOTOpbIE JOJKHBI OKa3aTb COACKHCTBUE B
mMouutopunre aoctmkenus LIYP [246]. Heo6xoaumocTs pa3paboTKu U aganTainuu
HAallMOHAJIBHBIX, MECTHBIX LEJIEH YCTOWYMBOTO Pa3BUTHS HMCXOAUT U3 TOrO, YTO
mo0anbHble  WHAWUKATOPHI  MpejiararoT  MEXIYyHapOJIHBIA  KpUTEpUU  IJIs
0/I00peHHON Ha T100aJTbHOM YPOBHE MOBECTKU JIHS, UX HaOOp HEAOCTATOUCH IS
MIPOBEJEHNS MOHUTOPUHTA CUTYyalluu B CTPaHE, MOCKOJIbKY OHHM CTaBAT Ha MEPBOE
MECTO MEXIYHApPOJHYI CONOCTaBUMOCTbh M HAIPAaBJIEHbI HA OXBAT BCEX LENEBBIX
3a7a4 3a CYET YAaCTUYHBIX Moka3arened [247]. Hcxoas w3 3TOro, rpynmnou
cnenuanuctoB cucteMbl OOH, HanpaBieHHBIX HA MHTErpalnio BorpocoB [loBecTku
B 00J1aCTH yCTOMYMBOTO pa3Butusa Ha nepuon a0 2030 roxa u noctmwkenus Llenei
YCTOMYMBOIO pa3BUTHUA B KOHTeKcTe pa3BuTusi Keipreizckoit PecnyOnuku
MIPOAHAIM3UPOBAHBI JTOCTHXKEHHUS LEJEd yCTOMYMBOTO pa3BUTHS B KbIpreizckoi
Pecny6nuke, corimacHO KOTOPBIM B CTpaHE UMEETCS psiJi JOCTHKEHUN, HO B TO K€
BpEMsI MMEIOT MECTO HEIOCTAaloOlIue JaHHbIE I MHOTHUX IOKaszarejed, BBHUIY
OTCYTCTBHUS MOJXOMSIINX METON0JOTU uiu MmeTtafgaHHbix [248]. PazpaboranHas

naHenb ympaBiieHus [249], B KOTOpod aKKyMyJIUpOBaHbI OQUIIMAIbHbBIC
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MCKAYHApPOJAHBIC KW CTPAHOBBIC I10KA3aTCIM, OTHOCATCA K OHHOI;’I N3 HYCTBIPECX

KaTeropuii, ompeaesieMbIX ¢ MOMOIILIO TOPOTOBOTO YpOBHA (pUCYHOK 1.4.1):

v’ 3eneHbli— nenesas 3agada Ha 2030 rox1 JOCTUTHYTA;

v’ KenTeli — neneBas 3afgada Ha 2030 rox erne He JOCTHTHYTa, HO
JIOCTUTHYTA MPOMEXYTOYHas 3a/1a4a;

v\ KpacHBIM — MPOMEKYTOYHAs 3a]a4a HE JOCTUTHYTA,

4 cepmﬁ — JJIA I_[eJIeBOfI 3aJladyu HCT JOCTYIIHOT'O IIOKa3aTCiisi HJIN

HCBO3MOJKHO IIPOBCCTHU OLICHKY.

Pucynox 1.4.1 TIlanens ympaBinenus I[YP nns Keipreisckoit PecnyGiuku
(uctounuk: [224]).

Hanmonanshass mmatdopma otuetHoctn mo IIYP otoOpakaer naHHele u
MeTaJlaHHbIE, IO3BOJISIET MPOCMOTPETh Tpaduueckoe H300pakeHHe MoKazaTers,
KapTUPOBaHWE M CKAaYMBAaHWE JAaHHBIX B pa3HbIX (GopMarax, KOTOPOE MOKHO

MIOCMOTPETH 0 cChUIKe https://sustainabledevelopment-kyrgyzstan.github.io/ .

CornacHO OLIEHKM CTaTUCTHYECKOTO IMOTEHIMANIa BBISBJIEHO, YTO CTpaHa rOTOBA
otuntathca mo 102 mokazarensM, wiau no 50 mpoleHTaM BCEX MPUMEHHMbBIX
riobanpHbIX mokazatenedt I[YP. M3 102 gocTymHBIX M JI€TKO JOCTYMHBIX
nokaszaresnei, 78 nmokazarenei, uro cocrabisieT 76% npenocrtasiser HCK u 24% -

MHUHHUCTEPCTBAMH U BeJoMcTBamu [235].
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Pucynox 1.4.2 moxasplBaeT, 4YTO CTpaHe HEOOXOIUMO YCHIUTH pabOTy TIO
HanpasiaenusMm LIYP 6, LIYP 7, HYP 11, IIYP 12, I[1YP 15 B3aumMoa0nOJHSIOMMUX U
B3aMMOCBSI3aHHBIX 1[€JI€H UMEIOIIUX HEMOCPEICTBEHHOE OTHOLIIEHUE K COXPaHEHUIO
U pallMOHAJLHOMY HCIIOJIb30BAHUIO IIPUPOJHBIX PECYpPCOB CTpaHbl, KOTOpbHIE

HYXIAa0TCA B 3alIIUTC U pa3pa60TKe MCXAaHHU3MOB HX PCTYJIUPOBAHHUA U PCATIM3AITUU.

LuyP 10 LUYP9

Pucynox 1.4.2 Amxanmu3 [OOCTyHmHOCTH TioOanbHbIX moka3zarened [[YP B
Keipreizckoit Pecriyonuke (nctounuk [235]).

TakuM 00pa3oM, €CTECTBEHHBbIE DSKOCHUCTEMBI CTpaHbl HaXOAiITCI B 30HE
COTIPSKEHHOCTH OOJNBIIOTO cTpecca, B OoNblIel 4YacTH eIie He yTpaTUB
CaMOpEeryJIHpyIoIIed CIocOOHOCTH BO300OHOBIIEHUSI TPUPOAHBIX PECYpCcOB U
o0ecreyeHuns 3K0JIOrMYeCKOro paBHOBECHS, OJJHAKO IPU 3TOM HAXOASTCS HA CTaIUU
JerpaupoBaHMsl. YUHUTHIBAas, UTO BCE MPUPOJIHBIE CUCTEMBI B3aMMOCBS3aHbI, a
BOJHBIE U 3EMEJbHBIE PECYpChl PECIYOJUMKH HAXOAATCA B KPUTHUYECKOM
9KOJIOTMYECKOM COCTOSSHUM M 0Oojiee 65% HaceleHHs] MPOMKUBAIOT B CEIBCKOU
MECTHOCTH OyAayliee CeIbCKOXO3IWCTBEHHOTO MPOU3BOJACTBAa OYyJEeT 3aBUCET OT
yIPaBICHUS pUCKaMU YXYJIIIIEHHs UX KaueCTBa, YTO 00sA3bIBAaET HAC Pa3pabdaThIBAThH
MEpBI, CTPATEruu, MOAXOAbI 0 YCTOMYMBOMY PA3BUTHIO YHUKAJIBHBIX MPUPOIHBIX

KOMIIJICKCOB CTpaHbl C HCIIOJIb30BaHHUCM HOBEHIIINX pa3pa60T0K n MCTOIOB B
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obnactu ycroitunBoro pa3putus. [Ipu 3ToM HE0OX0IMMO MPUHUMATH BO BHUMAHUE,
YTO BAXXKHBIMU CTPATErMYECKHMHU HANPABICHUSMHU Pa3BUTUSA INPOMBILUICHHON U
CEJIbCKOXO3SIMCTBEHHOM  MHAYCTPUU  SBJISAETCA  HAYYHO-UCCIIENOBATEIbCKUM
IpOrpecc ¥ WHHOBAIIMOHHBIE HApaOOTKH, MO3BOJSIONIME BECTH HEMPEPHIBHOE
OOHOBJIEHHE TMPOU3BOJCTBA HA OCHOBE JOCTHKEHUW HAyKHM W TEXHUKU, HO
HY)KJIAIOIEMCsI B CHJIBHOW TOCYJapCTBEHHOW TIONUTHUKE M (UHAHCHUPOBAHUU

00pa3oBaTeNnbHON U HAYYHO-TEXHUYECKOM cdep NesITeIbHOCTH CTPAHBDI.

3AK/IIOYEHUE

VMHTeHCUBHBI MHHOBALIMOHHBIN IIPOTrPECcC AOCTUI KOJIOCCAIBHBIX BBICOT, OJHAKO
OTO HETaTHBHO CKa3aJIOCh HAa KadyeCTBE OKPYXKAIOIIEeW IPUPOJHOU cpensl. B
HACTOSILEE BpeMs BEAyIIME YMbl MUpPA U MEXIyHApPOIHbIE OPraHU3allUA aKTUBHO
WIIYT CTPATEruu I MPEOAOJICHHS dKOJIOTHYECKOr0 KPU3NUCA, KOTOPBIM MTPUBOINAT
K H3MEHEHMIO KIMMaTa, JIeTrpajallid BOJHBIX M 3€MEIBHBIX PECYPCOB,
OIyCTBIHMBAHUIO, COKpAIIEHHIO OHWOpa3HOOOpa3us U JIPYTUM  CEPbE3HBIM
npoonemam. Ha xondepenunn OOH B Puo-ge-Kaneitpo, B 1992 rony Obuia
OpeiokKeHa M MPHUHITA KOHILENIHS YCTOMYMBOTO pa3BUTUs O(ULHUANIBHO Oblia
BKJIIOYEHA B HALMOHAJIBHBIC U MEXIyHapOIHbIEC IOJIUTUYECKUE IOBECTKU IHA U
B3AT Kypc B Oyayiiee ¢ OOJBITUM YUCIIOM 3€JICHBIX pa00dnX MECT, IKOJIOTHIHOU
HHEPreTUKON, O0IbIIeH OE30MaCHOCTHIO U JOCTONHBIM YPOBHEM >KU3HU HBIHELITHUX
u Oyaymux MOKOJEHUN YenoBedecTBa. J[Ji1 MOHMMaHMS KaK JOCTHUXKEHUM, TaKk U
HEJOCTATKOB B IIPOJBW)KCHUM KOHLEHNLIMHU YCTOMYMBOIO PAa3BUTHUS DKOCUCTEM
KJIIOYEBYI0  POJb  HWIpaeT  pa3pabOTKa HOBBIX  3€JIEHBIX  TEXHOJIOTHUH,
aJaNTHPOBAHHBIX W3 NPHUHIMIIOB MPUPOJIBI, a TAKXKE pa3padOTKa WHIUKATOPOB
YCTOMYMBOIO  DPAa3BUTHA, DKOJOTMYECKUX KPUTEPUEB, HOPM U  IIPEIEIIOB
JIOIIYCTUMOTO BO3AEHUCTBUA. MHOXKECTBO MPEIIIOKEHHBIX KPUTEPUEB, CTPATETUN U
NOJIXO/IOB, PACCMOTPEHHBIE B JIaHHOM JIUTEPaTYpHOM 0030pe, IOJIKHBI OBITh
alaliTUPOBaHbl K KOHKPETHBIM YCJIOBUSIM, 4YTO TpeOyeT MOUCKa pEIIeHUH,

COOTBCTCTBYIOINMX JIOKAJIbHBIM 3KOJOIrM4Y€CKHM, COOHWAJIbHBIM, 3KOHOMHWYCCKHUM
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ocoOeHHOCTSIM U paznuuusiM. Keipreizckas PecnyOnnka, CTOMHYBUIUCH €
npobjieMaMu  OKpy’Karolied mnpupogHod cpeasl, B 2012 romy, BbeIpazuiia
MPUBEPKEHHOCTh YCTOWYMBOMY PAa3BUTHIO Yepe3 MPOJABUKECHHE NPUOPUTETOB
“3eJIeHO” PKOHOMUKM WM TPUHSJIA MOJUTUYECKUN KypC CTpaHbl Ha YCTOMYMBOE
pa3Butue. HecMoTpsl Ha MpUHMMAaEeMble YCUJIMS U MEPBI 110 Pa3BUTHIO COIJIACHO
NPUHIUNAM  yYCTOMYMBOIO  pPa3BUTHUS  HAMNPAJIICHHBIX HAa COXpPAaHEHHE U
MPUYMHOXEHHUIO MPUPOJIHBIX OOraTCTB CTpaHbl, CTpaHAa HMEET 3HAYHUTEIIbHbIC
npoOJjieMbl JAETpaJupOBaHUS BOJHBIX M 3€MEJbHBIX PECYpPCOB. YUMUTHIBAs, 4YTO
Keipreizckas Pecriybnuka 3T0 BBICOKOTOpHAsSI arpapHasi CTpaHa, pacioyioKeHHas B
OKpY>K€HUU OOIIMPHBIX MycThiHb LleHTpanbHol A3um u umeromas 6oxee 65%
HACEJICHUsI MPOXKUBAIOIIETO B CEIHCKOW MECTHOCTH HEOOXOIUMO pa3zpadaThiBaTh
MEpBbI, CTPATEruu, NOAXOAbl, UHIUKATOPHl YCTOWYMBOTO Pa3BUTHUS U COXPAHEHUS
YHUKQJIBHBIX MPUPOIHBIX DKOCUCTEM CTpPaHbl, aJalTHUPOBAHHBIX K MECTHBIM,
pErMOHANBHBIM  YCIIOBHSIM,  YUMTHIBAIOIIUX  KYJIbTYpPHBIE, JKOHOMHUYECKHUE,

HKOJIOTMYSCKHE OCOOCHHOCTH 3TOM YHHKaHBHOﬁ FOPHOﬁ CTpAaHHbI.
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I')TIABA 2. METOAOJIOI'US U METObI UCCJIEJOBAHUA

OKCIIEpUMEHTAIBHBIE HMCCIIENOBAHUS OXBAThIBAJIM JIBA OCHOBHBIX HAIPaBJIEHUS.
IlepBoe  HampaBieHHE BKJIIOYAEeT pa3pabOTKy KPUTEPUEB OLEHKU COCTOSHHUSA
BOAHBIX U IIOYBEHHBIX PECYPCOB, MCCIEIYEMBIX INPUPOJHBIX M TEXHOTE€HHBIX
00BEKTOB, OCHOBAHHBIX HA 3KOJOTMYECKUX UHJIEKCaX U UHJUKATOPaX, CIELHAIBHO
10/100paHHBIX AJI OLEHKU JaHHBIX 00BEKTOB. BTOpoe HampaBiieHO Ha U3ydeHHE
00BEKTOB MPOMBILUIEHHOTO IPOM3BOACTBA B CTpaHE, KOTOPBHIE OKa3bIBAOT
HETaTUBHOE BIUSHUE HA BOJHBIC U TOYBEHHBIE pecypchl U TpeOyIOT MOHUCKa U
BHEJIPCHUS «3CJICHBIX» TEXHOJOTUH M HAYYHO-TEXHUYECKHUX PpELICHUN s
peanu3anuy KOHUENIUN YCTOMYMBOIO Pa3BUTHUS ITHUX PECypcoB B KbIpreizckou
PecniyOnuke. brok-cxema mpoBeACHHS HOKCIEPUMEHTAIbHBIX HCCIICIOBAHUMN

MpeCTaBICHA HA pUCYHKeE 2.1.

Cxema IKCIIEPIMEHTATHHBIX T1CCTe10BAHIL

! : ; :
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Pucynok 2.1 biiok-cxema npoBeeHUsI SKCIEPUMEHTAIIBHBIX UCCIEIOBAHUM
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B xadecTBe 00BEKTOB HMCCaeA0OBaHUI OBUTH BRIOPaHBI TEXHOTEHHBIE SKOCHCTEMBI,
IPUPOAHBIE TOPHBIE JIAHIIIAPTHI, IPUOPEKHBIE IKOCUCTEMbI, IKOCUCTEMBI
TOPOACKOM CpEJIbI.

BBuay Toro, uto manHas paboTa COCTOMT M3 KOMILJIEKCA SKCTIEPUMEHTAIbHBIX
UCCJIeIOBAHUI UCTIOIB30BAHHBIE METO/IbI UCCIIEIOBAHUIN CIPYIITUPOBaHbI B OJIOKU:
METOJIMK KPUTEPUEB OLICHKU COCTOSIHUSA BOAHBIX U TOYBEHHBIX PECYPCOB; METOIUK
peMeauanum 3arpsI3HEHHBIX TIOYBEHHBIX PECYPCOB; METOAbI PELUPKYJISALUN
OYMIIEHHBIX TPYHTOB.

2.1 KpHTepnn OII€EHKUA COCTOSTHUS BOAHBIX U MOYBCHHBLIX PECYPCOB:

v Oyenxa 3a2pazHenusi NO48 MANCEIIMU MEMAIAMU.
OOBeKT mccnenoBanus NpuOpexkHbie Tepputopun Brosib 03.Mcchik-Kynb, mouBbl
TeXHOT€HHBIX TeppuTopuii Ak-Trozckoro ['OK.
OT60p npo6:

a) Ilouswl npubpesichvix meppumopuii 03.Uccoix-Kyno. Jns BoisBieHus Hanbosee
CHWJIBHOTO aHTPOMOTEHHOTO BO3/ICUCTBUS HA MOYBY PErHOH OB YCIOBHO pa3/eiieH
Ha YeThIpe 30HbI: 3aMaIHYI0, BOCTOUHYIO, CEBEPHYIO U I0KHY10. C KaX/101 30HbI U3
00pasmoB MPUPOIHBIX 3aMOBEIHUKOB W HEHAPYIICHHBIX TEPPUTOPHH  ObLIH
0TOOpaHBI KOHTPOJIbHBIE 00pa3iibl. Beero 66110 0T0OpaHo 28 MOYBEHHBIX 00pa3LIOB
(pucynok 2.1.1). Kaxapiii oOpaser] mo4Bbl Obu1 0oTOoOpaH Ha riyoune 0-20 cM u3
MSATH Pa3HbIX TOYEK U OOBEIMHEH B OJMH KOMIIO3UTHBIN oOpa3zei. OOpasibl ObUIH
MOMEIICHHl B MapKUPOBAaHHBIC TOJUATHWICHOBBIE IMaKeThl M JIOCTABIICHHI B
JabopaTopuio JUIsl MOCJeAyIolled MOATrOTOBKM K aHanu3y. B maGopatopun Bce
o0Opasmpl OBLTH BHICYIIEHBI MPU KOMHATHOW TEMIIEpaType W MPOCESHBI 4epe3 2-
MUJUIUMETPOBOE CUTO. | TrpamMM MOYBEHHBIX OOpPAa3IOB MEpeMemmBaiu ¢ 15 mi
KOHIIEHTpUpoBaHHOUW constHoM kuciaorel (HCL) 1 5 MIn KOHIEHTpUPOBAHHOMU
a30THOM KUCHO0ThI. [loayueHHyI0 cMech HarpeBaiu, J00aBIsUIA JTUCTHILTUPOBAHHYIO
BOJy, 3aTeM (UIBTPOBAIN C MOMOIIBIO (uiIbTpoBaibHOM Oymarn Whatman u

JOJIMBAJIU AUCTUIUTMpOoBaHHOM Bogou 1o 100 mi. 3atem koHuentpainus Pb, Cd, Zn,
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Cu, Fe B oOpasmax moussr onpeaensii metogoMm [CP-OES (onTuko-aMuccHoHHBIN
cnekrpometp) Optima 5300DV B MexTyHapOJHOM aKKpeIUTOBAaHHOM TabopaTopun

«Alex Stewart Assay and Environmental Laboratories» ISO 22036-2014.

A - —
\ 3 4

! 1_I_ |

L4

¥
s
-_.J

Pucynox 2.1.1 Touku ot6opa mpod Bokpyr mnobepexbs 03.Mcceik-Kyib
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> i

(KOHTPOTBHBIE 00Pa3Ibl 0003HAYCHBI KPYIKKOM)

0) nousvr mexnoeennwix skocucmem Ax-Trozckoeo pyonuxa
O6pa3upl moYB ObUIM 0TOOpPAHBI HEMOCPEACTBEHHO B YETHIPEX XBOCTOXPAHIIIUIIIAX,

pAacmloJIOKEHHBIX Ha TEPPUTOPUU 3aBojaa, BecHOM M oceHbio 2011-2014 rr.
Kontponwsubiit o0paser; 0bu1 0oToOpan Ha pacctossHuu 10 kM B mocenke Kuuwn-
Kemun. beutn oro6panst ipoOs! riyous: 0-5 cm u 5-20 cm. C kaxoii riayOuHbI B
npenaenax 0JHOTr0 y4acTKa OTOMPANIOCh IO MATh MOAIPOO, KOTOPhIe 00bEIUHSINCH
B 0JHY cMeranHyo mpoOy. C 25 ygacTkoB Obut0 0ToOpano 250 006pa3IoB MOYBHI.
OO0pasipl MOYBBI OBITM TOMOTEHU3UPOBAHBI, BHICYIICHBI Ha Bo3ayxe mpu 20°C B

TeueHue 3 JHEH U MPOMyIEeHbI Yepe3 2-MM CUTO (pUCYHOK 2.1.2).
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Pucynox 2.1.2 Kapra xBocToxpaHwmuil Ha Tepputopuu KeIpreizcrana: a)
MecTtonooxkenne nocénka Ak-Tro3; b) Ak-Tro3ckue xBocTtoxpanuiuima Nel-4 B
nonvHe pekn Knun-KemuH.

Jlanee 06pa3iibl MOYB IBYX UCCIIEYyEMbIX TEPPUTOPUIA H3YUYATHCh TSl OTIPECIICHNUS
YPOBHSI 3arpsi3HEHHS] TSKEIBIMH METAUIAMU C HUCIIOJIb30BAHUEM Pa3IMYHBIX
nokazarenei: korpduuuent odoramenus (EF), unnekc reoakxkymymsimuu (Igeo),
kodbdumment 3arpsisuenus (CF), crenens 3arps3aenus (Cd), wuHmexc

NOTEHIMAIBHOTO dKoJoruyeckoro pucka (PER) u uHAEKC IKOIOrHYecKOro pucka

(RI) mo metonmy TRIAD.
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Koaddumment oboramenus (EF) — 310 mokaszarenb, MO3BOJISIONUN OIEHUTH
BJIMSTHUEC aHTPOIIOTCHHOM JEATEeIbHOCTH Ha KOHIICHTPAIUIO TSKEIIbIX METaIOB B

nouse. EF onpexnensiercs cneayronum ypaBuernueM (1):
EF = (Cy/Cy,)sample/(Cx/ C,,)background (1)

B kauecTBe 3TaqOHHOTO MPUPOAHOTO deMeHTa ObL10 BhIOpaHo Fe (keneso) [253],
(Cx/Cre) 0Opa3err - OTHOIIICHHE KOHIICHTPALMK dJIeMeHTa «X» K KOHIleHTpanuu Fe
B oOpasiie mouBkl; (Cx/Cre)pOH - OTHOIICHHE KOHIEHTPALMM dJEMEHTa «X» K
KoHIleHTparuu Fe B HesarpsisHeHHOW wucxomHoit cpeme. CremeHsb (dakTopa
3arps3HeHus OblIa pasjeneHa Ha msaTh kareropuil [254]: EF < 2 - muHumanbpHOE
3arpssHenue; 2 < EF < 5 - ymepenHnoe 3arpssnenue; 5 < EF < 20 - 3HaunrtensHOE
3arpsasHenune; 20 < EF <40 - ouensb Boicokoe 3arpsizHenue; u EF > 40 - ype3biuaitHo
BBICOKOE 3arps3HEHUE.

JIist  OIeHKM WHTEHCUBHOCTH 3arps3HEHUS TIOYBBI TSDKEIBIMH  METaJIaMu
MCIIOJIB30BAJICS UHJIEKC reoakkyMysinui (Igeo), KoTopblil BeIpaxkalcs ClIeAy0IUM
obpazom (2):

Igeo= logy(G1/15B) (2)

rae, Cn - KOHIIGHTpalus MeTajula B aHAIM3UpyeMon nouBe; Bn - (hoHOBas KOHIIEHTpAITUS TOTO
xKe MeTaiuia, a Ko3dduuuent 1,5 - nonpaBouHslil K03 puireHT poHoBoit MaTpuibl. CorimacHo
pexoMeHaauusM Mromepa [17], 3HaueHust Igeo HMHTEpHpeTHPYIOTCS CIEAYIOUIMM 00pa3oM:
Igeo<0, nezarpszHenHas; 0<Igeo<l, He3arps3HEHHas IO yMEPEHHO 3arps3HeHHOM; 1<Igeo<2,
YMEpPEHHO 3arpsi3HeHHas; 2<Igeo<3, yMepeHHO U CWIbHO 3arpsi3HeHHas; 3<Igeo<4, cUIbHO
3arpsizHeHHas; 4<Igeo<5, cwiIbHO M uYpe3BbIUAWHO 3arpsi3HeHHas; [geo>5, dype3BbIYailHO
3arpsi3HEHHasl.

Kospduuuent 3arpsznenuss (CF) omnpenensercs AelI€HUEM KOHIICHTpaIUU
3IIeMEHTa B MouBe Ha (oHOBYIO KoHIeHTpauuio [255]. CF paccuuThiBaeTcs 1mo
cieaymwomeMy ypaBHeHuo (3):

CF = CmSample/ CmBackground (3)

rae CmSample - KoOHIEHTpalus naHHOro MeTayia B mouBe, a CmBackground - 3Hauenwme
STAJIOHHOTO METallia, KOTOpOe SIBISIETCS 3HaYeHUEeM MeTasuia B cpeqHeM cnanie. 3Hauenus CF
nensarcst Ha 4 kareropuu: CF <1 o3nawaer Huskoe 3arpsizHeHue; 1<CF <3 - ymepenHoe
3arpsizHenue; 3<CF <6 - 3HauntenpHOe 3arpsi3Henue; CF>6 - oueHb BHICOKOE 3arpsi3HEHHE.
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Hnsa ynopomenus KoHTpoiisi 3arpsisHeHust Hakanson  [255]  mpemmoxun
JTUAarHOCTUYECKUM HMHCTPYMEHT, Ha3BaHHbIA cTeneHbio 3arpssHenus (Cd). Cd
onpenensercs kak cymma CF st kaxkoro oopasua (4):
W=XF (4)

knaccudukanus crenenu 3arpssHerus (Cd) B mouse [18]: Cd <6 HHU3Kas CTeNeHb 3arpsi3HEHUS;
6<Cd <12 ymepenHas crenenp 3arpsa3Henus; 12<Cd <24 3HauyMTenbHas CTENEHb 3arps3HEHUS;
Cd>24 BrIcoKast CTETICHb 3arps3HEHUS

Nunexc narpysku 3arpsisHenus (PLI) nns naGopa u3 n 3arps3HSIOMIKMX JIEMEHTOB
OIIPCACIIACTCA KaK 3HAaUCHHUC, pPACCUUTAHHOC II0 CPpCAHUM TI'COMCTPHUUYCCKHM

koddduienTam 3arpsisHeHus A3TuUX diemeHToB. PLI  paccuuTthiBaeTrcs 10

CJIEIYIOLEMY BBIPAKEHUIO, IPUBEAECHHOMY TOMIMHCOHOM U ApyrumHu [256] (5):

PLI = (CFIxCF2xCF3x......CFn)"" (5)

3nauenue PLI Oosbliie e IMHUIBI TOBOPUT O HAJTMYHU 3arpsi3HEHUS, a MeHbIe 1 - 00
OTCYTCTBHH 3arps3HSIOIIMX HATPY30K.

JIns  OLEHKM DKOJIOTMYECKOW ONACHOCTH TSKEJBIX METAJUIOB B IOYBE
MCIIOJIb30BAJICS MOKa3aTelb NOTEHIMAIbHOIO 3Kojiornueckoro pucka (PER) [257]
(6, 7):

Cif =Ci/Cin (6)
PER =TirxCif (7)
PERI = PER Cd=3CF, (8)

rae Cif - koapunuent 3arpsa3aenus. Ci - KOHIIGHTpaLus u3mMepseMbIx Metamion, Cin - poHOBbIE
3HAYCHHUS TSDKENBIX MeTauIoB. Tir - K03()PUIIMEHT TOKCHIECKOH peakIiu sl JAHHOTO TSKEIIOTO
metayma. Koaddumuent tokcndeckoit peaknuu st Cd, Cu, Pb u Zn cocrasmster 30, 5, 5 u 1
cootBeTcTBeHHO [258]. PERI (8) - 3T0 cymma Bcex PER, paccuntaHHBIX 17151 KaXXI0T0 MeTajljia B
npenenax ofgHod Ttepputopud. Kiaccuukanys MNOTEHIMAIBHOIO 3KOJOIMYECKOrOo pPHUCKa
BBITTISANT cienyromum oopazom [20]: RI <150 - muskuit puck, 150 <RI <300 - ymepeHHBIH pUCK,
300 <RI <600 - 3naunTenbHbid puck U RI > 600 - oueHb BBICOKUN 3KOJOTUYECKHUM PUCK.

YpaBHEHHUs, HCIOJIB30BAaHHBIE [UI pacyeTa MHACKCOB COCTOAHMS II0YB 10
metononorun TPUAJL, cormacHo nanusiM B. TepexoBoit [259] mnpencraBieHbl B
Tabum. 2.1.1
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Tabmuma 2.1.1 - YpaBHeHUs, UCTIONB3yEMbIC JJII pacyeTa WHIEKCOB COCTOSHUS

II0OYB Ha OCHOBC XHMHWYCCKHX,

xapakTepucTuk o Dagnino A. [258]

TOKCHKOJIOTHYCCKUX H 6I/IOI/IHI[I/IKaHI/IOHHBIX

Cp?imlclmc 3Ila‘101lgﬁ..n0."|ytu:‘,$:)ux Pacuer MHACKCOB COCTOAHUA M0 i-My Hincrpfip()lia}mc ﬂ?\l!li‘hlx\ﬂo i-M
JUIS 3arpA3HEHHBIX 00pasLoB, ¢ (POHO- KOMIIOHEHTY/NOKa3aTe o KOMITOHEHTaM/1IOKa3aTe/IAM B MH-
BBIMH HJIH HOPMATHBHBIMH ’ JIEKC COCTOSHMSA
MHjeKe COCTOAHMA MOYB MO XHMHYeCKUM nokasareaam (MCx)
€< C o, HCx; = —Sx0.50
C don; n
Y UCy;
Chow<GLIOMAK,  [UCx, =05+ ——COOM o I
10 MAK; - C don; ' n
10 NAK,<C, UCx, =1
MHieke cocTosgHus noys no Tokeukonornueckum noxasarensm (UCr)
T,-T
=T dom| 4 59 UCr, =0
T (how,
T, - T ¢ou,| o
T.-T |'—’—(]. 0
0.20 <! = o o o o . Toom 2 ZIHCT,
T. = s N
o, T TT0.80-0.20 ==
0.80 < =T don HCr, =1
T don;
Muaekce coctosauua noys no GuonnankaunonnsiM nokasarenam (UCH)
b; - b town;
[Bi =B dom| _ HC6, = 0
b don;
B; - b ¢on,| :
B: - B do L*—'_
- - o] g0 o . B0 zlncsf
OH; LR T =1
¢ 0.80 UCo6 -
b, -b ¢o
0.80 < Pz B b0t HCG, =1
b don,

Mpumeyanne. C; — KOHUEHTPaUMA i-T0 XHMUYECKOTro nokasateas B npobe; C hoH; — KOHUEHTPALNS [-T0 XHMHIECKOTO N0KA3aTes B
tone; T; — 3Hauenme tect-pyHxumnn i-ro 6Guotecta B npobe; T o, — 3Hauenne s poHosom obpasue; b; — 3Hauenne TecT-GpyHKunn
i-ro GuonHanKatopa B npobe; b o, — 3HaueHHe B hoHOBOM 00pasue; # — KOIMHECTBO HCCIEA0BAHHBIX MOKA3ATENCH.

buounourkayus - unoexc akonocuueckozo pucxa (EcoRI)

[TogcyeT MHKpPOOpPraHM3MOB MPOBOJWIM METOJIOM IUIACTHH. JlecaTh TrpamMmoB
KaXJ0ro o0Opasua noussl J00aBisiid K 90 Ml AUCTHILTMPOBaHHOM BOJbl. PacTBOp
pas6asnsm (o1 107! 10 10°) ¥ anuMKBOTHI MONYYEHHBIX PACTBOPOB BBHICEBAIM Ha
COOTBETCTBYIOIIME KYJIbTypajbHble cpeabl. [[1s BhIpaniuBaHusg MHUKPOMHUIIETOB
UCIIOIb30BaNIach cpefa Yamneka, aJisg BhIpalllMBaHUsI OaKTEpUM - MSCO-TIEITOHHBIN
arap (MITA), niist BelpaliiBaHusi aKTHHOMUIIETOB - KpaxMalbHO-aMMUAYHbBIN arap
(KAA). Bce skcriepuMeHTbI TPOBOIMIUCH B TPEX MOBTOPHOCTAX. [locie nakyoOaum

npu 25 unu 30 °C B Teuenue 10 qHEH MTPOBOIUIICS MOACYET KOJIOHUEOOPA3YIOIIHNX

eaunul (KOE).
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buomecmuposanue - unoexc akomoxcuxonozuueckoeo pucka (EtoxRI)

HccnenoBanust GUTOTOKCUYHOCTH MPOBOJMIN N0 MeTouke TepexoBoit u ap [259]
C MCIIOJIb30BAaHUEM OJTHOJIOJBHOTO PACTEHUS - OBCA OOBIKHOBEHHOTO (Avena sativa
L.) u JBYJOJNBHBIX pacTeHUH — peabka MoceBHas (Raphanus sativus L.) u
KJIOMOBHUKA TIOCeBHOTO (Lepidium sativum L.). VicnpiTanne Ha GUTOTOKCUYIHOCTH
IPOBOIUIIH B ¢duTorUIaHIIeTax B MOIU(PUKALIUH nabopaTopuu
3KOTOKCHUKOJI0rn4eckoro anaimsa nous MI'Y num. M.B. JlomoHocoOBa.

Jnst  omneHKH (UTOTOKCHYHOCTH W3MEPSUTH  CICAYIONIME KOHEYHbIE TOYKU:
BCcxoxkecTh ceMsiH (%), nnmuHy moOeroB (MM), JUIMHY KopHed (Mm). Pactenus,
KOTOpBbIE HE MPOPOCTH, HE YYHUTHIBAJINCh B TMOCICAYIOLIEM aHall3e pocCTa.
dutorokcuueckuit dpdext (PI) mMoxkeT OBITH pacCUUTaH C HCHOJIb30BAHHEM
Pa3IMYHBIX MOIX0J0B. Yale BCEro MCIONB3YIOT MOKa3aTell BCXOXKECTH CEMSH.

dutorokcuuecknii 3pdext PE (%) paccunuteianu o popmye (9):

Rcontrol — Rsample
ntrol

PE(%)=( )x100% (9)

rne Rsample - otknuk B oOpasnax, Reontrol - otkimk B koHTpose. [Ipu onenke pe3ynbraToB
UCTBITAHUN OBUIM MPHUHATHI CIEAYIOLIHMEe KPUTEPUU TOKCHUYHOCTH: HETOKCHYHbIe oOpasubl IT
<10%; manotokcuynble obpasupl 10% <IT <50%; Tokcumunble obpasusl 50% <IT <100%;

BbICOKOTOKCHYHBIE 00pa31sl I'T = 100%.

Nunexkc xumuueckoro pucka (ChemRI), uHmexke 3KOTOKCHKOJIOTMYECKOIO0 PHUCKa
(EtoxRI) u unpexc sxonormyeckoro pucka (EcoRI) B guamazone 0-1 Obuin
paccuuTaHbl B cOOTBeTCTBUU ¢ Dagnino et al [258].

JlaHHbIE ObUTH MTPOaHATN3UPOBAHBI TYTEM CPABHEHUS PE3YyJIbTATOB, ITOJTYUYEHHbBIX Ha
UCCIIEYEMBIX YUaCTKaX, C pe3yJibTaTaMu, OJIyYEHHBIMA Ha KOHTPOJIBHOM yYacTKe
C HU3KUM YpPOBHEM 3arps3HEHUs, U BbIUMCICHUSA HUHJIEKCOB pUCKa JJsl KaXKJIOTO
napameTpa. 3areM ObUI pacCuuTaH WHTErpanbHbIi wuHAEKC pucka (RI) ¢
MPUMEHEHUEM BECOBBIX KO3(PHUIIMEHTOB, OCHOBAHHBIX HAa OSKOJOTUYECKOU
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3HAYMMOCTH Pa3IUYHBIX HaHHBIX: 1, 1,5 u 2, coorBeTcTBeHHO Mt ChemRI, EtoxRi
u EcoRI.

B Ttabn. 2.1.2 npexacraBiieHbl Juana3oHbl 3HAYEHUW XapaKTEepU3YIOLIUe
COOTBETCTBYIOIIYIO CTENIEHb AHTPOMOTE€HHON HAarpy3KH Ha MOYBBI M SKOJIOTHYECKOE

COCTOSHHUC ITOYB.

RI =

ChemRI x1+ Etoxx1.5+ EcRI *2.0 10
1+1.5+2.0 (10)

Tabmuma 2.1.2 - CoOTBETCTBHE HHTEIPAILHOIO TOKa3aTesl ASKOJOTHYECKOIo
COCTOSIHMS, OIPENEIICHHOr0o Ha ocHoBe Metoaosiorun TPUAJL, kareropusim
KayecTBa mous [259].

] XapakTepHCTHKa 9KOJIOTH-
3nauerue UC Kareropus kauectsa noysbl CreneHb Harpy3KK
4ecKOro COCTOSHMS T10YBbI
UC=0 I JlonycTimas (otosoe
0<UC<L0.30 Il Huskag (Cnabo HapyweHHoe
0.30<HC<0.50 [ Cpentsis Hapymentoe
0.50<UC<0.79 \Y Bricokas CitbHO HapyleHHoe
0.79<HUC<L v (OyeHb BbICOKas Heobparimo HapyuieHHoe

2.2. DOUTOMHAMKAIUA CTENCHU HAPYIIEHHOCTH MPUOPEKHBIX IKOCHCTEM.
OOBEKTOM HCCIENOBAHUS TOCIY)XHIU - 3apOCIHd OOJICTIMXU KPYIIMHOBUIHON
Hippophae rhamnoides L. npouspactatomue Ha nodepexnse o3zepa Mccbik-Kyib.
WccnenoBanusi ObUTH TPOBEACHBI HA 6-TH y4YacTKax, pa3jiHUaloOlIUXcs CTEICHBIO
aHTPOIIOTCHHOW HArpy3ku © TpaHcpopManuu dSKocucTeM. lccnemoBamu
BO3MOXHOCTh HCIIOJB30BaHMs MOKa3arenei passutus Hippophae rhamnoides L.
JUIS MOHHUTOPHHra KadecTBa (HUTOIEHO30B C TOBBINICHHOW pPEKPEeannoOHHON
HArpy3KOM W WX MPUMEHCHHSI B OIICHKE MPUOPEKHBIX SKOCHCTEM B YCIOBHSX
yMepeHHo mycTeiHi. OTO0p MPOoOHBIX MIIONIaA0K ObuT mpou3BeneH B 2018 roay, ¢
y4€TOM BO3PACTaHM aHTPOIIOTCHHOU HArpy3KH, KOTOpas ObliIa OIIEHEeHA 110 YPOBHIO

MOCEIIaeMOCTH OOBEKTOB TYPUCTAMH MPUBEICHHBIMU Ha pUCYHKe 2.2.1.
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Pucynok 2.2.1 Pacnipenenenue pekpealiioHHONM Harpy3ku (B 6ajuiax) Ha
AKOCHUCTEMBI IpHOpexkHOM 30HbI 03. Ucchik-Kyinb
[TpoOubie mmomanku myHkTa OTTYK, MPEICTABISIONIME 3alOBEIHYIO 30HY, TIE
MOCEIIEHNE TYypUCTaMU PETYJIUPYETCS 3alOBEAHBIM PEKUMOM, HMCIOJIb30BaIN B
KaueCTBE KOHTPOJIS. AHAIU3UPOBAIM  KYCTapHUKH, MpOHU3pacTaloliue B
HETOCPEJACTBEHHOM OJM30CTH K IUIBDKHBIM 30HaM. [TyHKTBI MPOOHBIX IUIOMIAIOK,
pa3IMyaronIuecs Mo CTENEHU TYPUCTUYECKOM HArpy3Kd NMPUBEACHBI HAa PUCYHKE
2.2.2. beun oneHeHbl MOpPGOMETPUYECKHE TapaMeTpbl KYCTapHUKOB: JIJIMHA
IJIOJIOHOXKKH, JJIMHA W IIHPUHA JIUCThEB, HWHTCHCUBHOCTb TpaHCIHUpAIUU,
COJIep’)KaHUE BOJABI B JHUCTHAX, BOJONOTEPS, BOAHBIN AEPUIHUT, COOTHOIICHUE
MYKCKHX 1 )KEHCKHX 0C00€i B COOOIIECTBE, CTEIEHb OKOJIIOUeHHOCTH [248], [249],
[250]. Bce ananu3bpl JAHHBIX TPOBOAUIMCH C MCIIOJIB30BAHUEM MPOTPAMMBI
Statistica 13.0. Bce pucynku co3mansl B nporpamme Excel u3 makera mporpamm

Microsoft Office.
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Pucynok 2.2.2 Kapta-cxema mpoOHBIX IUIOMIAJ0K TPUOPEKHOM 30HBI 03. McChIk-
Kynp

2.30mnpenesienne miaomaaed NMpuoOpeKHbIX 30H U TPOPHUUECKOTO COCTOSTHUSA
o3epa Uccbik-Kyas no nnaexcy TLI

Jlist uccnenoBanus o3epa Mccrik-Kynb ObLTH BEIOPAHBI TPU CITyTHUKOBBIX CHUMKA
Sentinel-3 3a maii (2012 r.), utons (2017 r.) u dpeBpans (2022 r.). XapaKTepuCTUKH
CHHUMKOB, UCIIOJIb3YEMBIX JUISl OIICHKH U3MEHEHHH OCpEeroBOi JTMHUH, JOJKHBI OBITH
BBICOKOT'O Ka4eCTBa U MMOJIy4YeHbI B 0€3001a4HbIe TICPUOIbI BpeMeHU. B Mae u uroHe
Obp10 0€300J71a4HO, YTO TMO3BOJIMJIO YCIEITHO PENIUTh TOCTABJICHHBIC 3a/Iauu.

Onnako B (eBpasne Ha KapTax HaOIIOAJICS BBICOKHI YPOBEHb CHEKHOTO IMTOKPOBA.
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Jns  TOBBIIEHUST TOYHOCTH OLICHKM WM3MEHEHUH OeperoBoil JUHUM U
WHTEpIIpETAllUK JaHHBIX B JAHHOM cllydae ObuT Mcriosib30BaH Mactad 1:10000, yto
CIOCOOCTBOBAJIO TOJIYYEHUIO TOUHBIX U KOPPEKTHBIX TaHHBIX.

Onpenenenue TpaHWIl W TUIOMIAJEH NPUOPEKHBIX 30H, a TAKXKE CTENEHU HUX
TpaHchopmaiu ObUIO BBITIOJIHEHO ¢ ucnoyib3oBanueM Google Earth Pro u ArcGIS
10.5.1. Onpenenensl miomanu Oydepubix 30H Ha pacctosauu 100 m u 500 M ot
OeperoBoi JTUHUU 03epa U ux m3MeHenus Ha 2012, 2017 u 2022 rr. [linomans,
MOKpPHITasi ICCHOW pacTUTEILHOCTHIO BI0JIb OeperoBoi unuu o3epa Mccrik-Kyib,
OmpefeseHa MO JaHHBIM ['ocynapCcTBEHHOro JjecHoro kazactpa KeIpreizckoi
PecnyOnuku. Ilnomans ecHOW pacTUTENBHOCTU BAOJIL OEperoBoil JMHUU ObLIa
paccuuTaHa o yCTaHOBJIECHHBIM I'PAaHUIIAM JIECX030B B0Jb O€peroBoi TMHUH (TISITh
JIECX030B U OJHMH TOCYAapCTBEHHBIA MPUPOJHBIA 3alOBEJHUK HMEIOT JIECHBIC
yTObsl BIOJIb OEPErOBOM JIMHHH).

Ot0op mpo6 BOABI A OMpeneieHus Tpymnmbl azora U gochopa MpPOBOAUIU B
cootBerctBur ¢ I'OCTom [261] B 06beme 1000 cM’ B eMKOCTH M3 HOJIMMEPHBIX
MaTepuajioB C TOMOIIbI0 OaToMeTpa Ha Hay4YyHO-HCCIIEJAO0BATEIbCKOM CYJHE
«Mentyp». IIpoOsl 0TOMpanuch B TOYKAaX yKa3aHHBIX Ha pucyHke 2.3.1 u B Tabn
2.3.1 IIpoObl nysi ompezelieHUs a30Ta KOHCEPBUPOBAIM J00ABIEHUEM CEpPHOMU
KHCJIOTHI M3 pacdyera | cM® KOHIIEHTPUPOBAHHOMU cepHOit KucaoTel Ha 1000 cM? BobI
Y aHAIM3UPOBAJIIM B TeUueHHUE 2 cyTOK. [IpoOsl mis onpeaenenus rpynmnsl Gocdopa
aHAJTM3UPOBAINCH  HEMOCPEACTBEHHO B JlabopaTopuri  Ha  HAy4HO-
uccienoBarenbckoM cyaHe «Mentyp». IlpoObl  Bombl ansg  ompeneneHus
xnopoduia-a orouparot cornacHo [260] B 06seme 1000 cM® B Oy TBUIKY U3 TEMHOTO

CTEKJIA ¥ AaHAIIM3UPOBAJIM B T€UECHHE 24 4acoB.
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Pucynok 2.3.1 Touku or6opa npo6 Boas! 03.Ucchik-Kyib

Tabnuma 2.3.1 Koopannatel Touek oToopa

Ne ITyHKTBI N E
| 9c Kaxpi-Cait 42°10'525" 77°14'658"
2 la banbikubl 42°24'921" 76°19'910"
3 4a Yok-Tan 42°32'956" 76°45'874"
4 Sa YoumoH-ATa 42°37"782" 77°06'501"
5 6a ['puropreBka 42°39'170" 77°28'094"
6 Ta Bocrepu 42°38'236" 77°11'379"
Onpenenenue XUMUKO-OMOJIOTUYECKOTO cratyca u MIPOBEJECHUE

TUAPOIKOJIOTMYECKON OLIEHKH ObUTH MPOBEAEHBI, ncnonb3ys 4 napamerpa TN, Chl-

a, TP — xotopbie ObUTH OMpeneseHbl CHEKTPOPOTOMETPUUECKUM MeToAoM, SD
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ucnonb3ys Cexku auck. Munekcet TLI o3epa ObUIM paccuuTaHbl C MOMOIIBIO

HIDKECJIEAYIOINUX YpaBHEHUM 1-5:

TLc = 2.22+2.54log (Chl-a)
TLs = 5.10+2.60log(1/SD-1/40)
TLp=0.218+2.92log (TP)

TLn =-3.61+3.01 log (TN)

TLI = Y4(TLc+TLs+TLp+TLn)

(1)
2)
3)
4)
)

Jlna knaccuukanuu TpohUIecKOro ypoBHS UCCIETyEeMbIX MPoO BOABI ObLIH

MCITOJIb30BaHbl IMANa30Hbl 3HaUYCHHH, coriacHo Burns et al. 1999, npuBeneHHbIN B

Tabm. 2.3.2 [262].

Ta6muma 2.3.2 - J/Ilnama3zonsl 3HaueHnit kiaaccudukamum TLI

TLI SD (m) | TP ((ng Chl-a TN (mg
P/L) (ng/L) N/L)

yinptpaoaurorpod | 0.0-1.0 31.34 0.84-1.8 | 0.13-0.33 16-34
me3o0o0aurotpodusrii | 1.0-2.0 24-15 1.8-4.1 0.33-0.82 34-73
OJIUTOTPO(HBIH 2.0-3.0 15-7.8 4.1-9.0 0.82-2.0 73-157
Me30TpOdHBIN 3.0-4.0 7.8-3.6 | 9.0-20 2.0-5.0 157-337
Mes3o 3BTpodHBII 4.0-5.0 3.6-1.6 | 20-43 5.0-12 337-725
3BTPODHBII 5.0-6.0 1.6-0.7 | 43-96 12-31.0 725-1558
MErasBTpOQHbBIN 6.0-7.0 > 96 > 96 > 31 > 1558

v Onpeoenenue 60CCManOBUMENbHOU CIMOUMOCTU 3€1EeHbIX HACANCOEHUTL

Jns  onpenenenus: (aKTUYECKOM BOCCTAHOBUTEIBHOW CTOMMOCTH 3€JIE€HBIX

HACaXJEHUI (PacTUTEIHHOCTH 3€JICHBIX HACaXJEHUH O0IIero mojb30BaHusA (3a
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WCKITIOUCHUEM TOPOJICKMX JIECOB), PACTUTEIBHOCTH 3€JCHBIX HACAKICHUN
OTPAaHUYEHHOTO  TOJIb30BAHUSA,  PACTUTEIBHOCTH  3€JICHBIX  HACaKIECHUU
CIEIUaIbHOTO Ha3HAYCHUs ObLla WCIOJIb30BaHA METOJMWKA, TPUHATAS IS
PYKOBOJICTBA CITy>kKOaMH JIECHOTO XO35HCTBA PECITY OIHKH.
dakTruyeckas BOCCTAaHOBUTEIbHAS CTOMMOCTD 3€JIEHbIX HAaCAKICHUMN OIpeeIIsieTCs
B pacyeTe Ha OJHO JCPeBO, OAWH KYCTapHHWK, OJWH METpP KYCTapHUKOBOU
PACTUTENBHOCTU B )KMBOM M3ropojiv, 1 KB. M ra3oHa wiM nBeTHUKA. DakTuyeckas
BOCCTAHOBUTENIbHAS  CTOMMOCTH  3CJICHBIX  HACaXJACHUH  3aBUCHUT  OT
MPOJIOJDKUTETFHOCTH BOCCTAHOBIIGHUS WX JICKOPATUBHOTO M HKOJIOTHYECKOTO
NOTEHIINaIa, UCXO/sl U3 pacyeTa 6a30BOIl CTOMMOCTH, OMPEAEIIeMON 10 CMETHBIM
[IEHaM Ha MOCAJIKy U YXO/JI 32 PaCTCHUSIMHU.
dakTruyeckas BOCCTAHOBUTEIbHAS IIEHHOCTh KyCTapHHUKA OMPEEISIETCS] COTIacHO
ypaBHEHUIO 6.

Cs = [Cnxi + (Cy x KBK)] x K x Kind (6) rre,

CB - akTHyeckast BOCCTAHOBUTEIbHAs CTOUMOCTh KYCTapHUKA, COM;

Crki - cMeTHasi CTOMUMOCTh CO3/JaHHsI OJJHOTO KYCTapHHUKA C Y4E€TOM CTOMMOCTH IMOCaI0YHBIX
paboT, CTOMMOCTH TOCAJOYHOTO0 Marepuana (KyCTapHHMKAa) U CTOMMOCTH IOCJIEHOCAJT04YHOTO
yX0Jia B TEYEHHUE MIEPBOTO T'0/1a 10 BBOJIA OOBEKTA B IKCILTyaTaIUIO, COM;

Cy - cMeTHast CTOMMOCTb YXO/1a 32 KyCTapHHKOM B IIPOIIECCE HKCIUIyaTallMH B TEYEHUE OJHOTO
rojia, CoM;

KBK - KOTHUECTBO JIET BOCCTAHOBUTEIBHOTO MIEPUO/IA, YIUTHIBAEMOE IIPH pacueTe KOMIIEHCALIUH
3a CHOCUMBIH (BBIpYyOaeMblii) KyCTapHUK - 1 TO1;

K - KommuecTBO KyCTapHUKOB, OAJISKAIIUX YAAJICHUIO, LIT;

Kupx - nanexc-nedusarop.

v Memoo “coommnowenusi 6vic00bl u 3ampam’’ ObUI UCTIOIB30BAH IS
ONpeJeNeHusl MHUPUHbI TNpuOpexkHoil Oydepnoit 30ubl  03.Mccbik-Kynb
(ypaBHEHUE 7).
TLIo—TLI
6 — | 0 I (7)
AAXa

rZie 0 - COOTHOIIIEHHE BHITOJl M 3aTPaT, PACCUUTAHHOE C HMCIIOJIB30BAaHHEM OTPEIAKTHPOBAHHOTO
TLI npu uuBectunusax. TLIo - nuHagexc Tpopuueckoro ypoBHSI 03epa, OTpakaeT TpoduuecKkoe
COCTOSIHME 03€pa 0 TMPOBEIEHHs MPUPOJOOXPAaHHBIX Mepornpusatuii, TLIi- cMomenupoBaHHBIM
UHJIEKC TPOPUIECKOTO YPOBHS 03epa MOoCye MPOBEACHHS MPUPOTIOOXPAHHBIX MEPONPUSATHH B i-1
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OydepHoii 30He omnpeeeHHON mHPUHBL, AA (Ta) - YMEHBIIIEHHAs TUIONIAb 00padaThIBaeMbIX
3eMelb B Oy(depHOii 30He, 0 - KAUTAIBHBIC 3aTPAThI HA CIMHUILY TUTOTIAIH.

v' KaprupoBanmue KauecTBa OTAeJbHBIX CBOWCTB BOJBI 03epa
st mpoBeAieHUs] MPOCTPAHCTBEHHOTO aHajiu3a HEKOTOPHIX 3HAYCHHM HWHIEKCa

KayecTBa BOJBI OblIa KCIOJb30BaHA MeTOAMKa wuHTEepnoisuuu Kriging Ha
nporpamme ArcGIS. Ha ocHoBe 3T0ii MeTOAMKHN ObLT TPOBEACH MPOCTPAHCTBEHHBIN
aHaJIM3 W OIpejesieHbl 00JaCTU pacnpoCTpaHeHUsl WHJEKca KayecTBa Bojbl. Ha
OCHOBE JIaHHBIX, TMOJYy4YeHHbIX MeTogoMm  Kriging, ©Obutla  mocTpoeHa
IKCIIEPUMEHTAJIbHASL BAapUOTPAMMHAsl MOJEIb. OTH MOJIEJIH OLIEHUBAIKUCH 110
cpenHeir ommubke, Omm3kod Kk O, W pacyeTHbIM CTaHAAPTU3UPOBAHHBIM
cpeanekBaapaTudHbiM ommokaM (RMSSE), 6mm3kum k 1 [263]. Taxxe Obuio
MPOBEPEHO, CYIIECTBYET JiK 3PPEKT aHU30TPONUU TIPU IPUMEHEHUU Mojesen. [{s
aHayim3a apeasa Obla BeIOpaHa HanOoJee OIXOIAIIAs U3 TUX MOJICTIEH.
®opmyna  uHTepnoysauuu  Kriging, ucnonb3oBaHHas Il TOCTPOCHUS
IPOCTPAHCTBEHHOT'O paclpeeleH!s] KauecTBa BOJbI, TpUBeaeHa HIXKe (8) [264].
Z, =Xis Wi Z; )
Tac, ZP: uckoMoe 3HaUYeHUE AHAYJISAIUA AT TOYKH P, Wi: 3HaueHus MacCChbl, COOTBCTCTBYIOIIUC

KaXXJI0M chonwyeMoﬁ TOYKC Zl, Zi: 3HaYEeHUs AHAYJISALIUA UCTIOJIB3YEMBIX TOYUCK, N: KOJIMIECCTBO
HCIIOJIb3YCMbIX TOYCK.

v’ Onpedenenue cmenenu GIUsHUSL MPAHCHOPMUPOBAHHBIX OVDepHbIX

3emellb Ha Kauecmaeo 600bl 03.HCCblK-Ky]lb

OOBeKTOM HuccleoBaHus ObUTM  TpaHC(OPMHUPOBAHHBIE 3eMJIM  Oy(epHBIX

npudpexHbix 3emenb 03.Ucebik-Kynb, B ¢. Topy-Aiireip Ucceik-Kynbckoit obnactu.
Bbbuin BbIOpaHbl YEThIpE BapUaHTa CXEM MCCIIEI0BaHUM:

1. KoHTpOsbHBIN y4acTOK 1- ecTeCTBEHHBIE 3apOCiin 00JIEIUXH, B/10JIb Oepera o3epa

2. KoHTponbHBIN y4acTOK 2 - HeTpaHC(HOPMHUPOBAHHBIEC IPUPOTHBIE IKOCUCTEMBI

3. YnoOpeHHBI€e M0JIs MOJ1 CENbCKOXO035IMCTBEHHBIE KYJIbTYPbI

4. TpanchopMupoBaHHbBIE 36MJIH 10,1 A0PUKOCOBBIC MOJIS
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B xoxe nccienoBanus ¢ KaKI0ro yyacTka Obui 0TOOpaHbl yCpeAHEHHbIE 00pa3Libl
NouBbI 001IEH TIomabIo 1 ra.
Omnpenenenne PU3NKO-XUMUYECKUX CBOMCTB UCCIEAYEMbIX 00pa3IOB MIPOBOINIACH
B HanmonansHOM mouBeHHO-arpoxuMudeckoi naboparopun Keipreizcrana. Meton
skcTpakiu o Mauuruny npooawim o I'OCT 26205-91 (2020): 5 r Bo3ayIIHO-
cyxoii mouBbl qo6asisum Kk 100 Mt 0,104 M (10 r/n) pactBopa kapOoHaTa aMMOHUS,
CYCHEH3UI0 BCTPSAXUBAIU 5 MUH U ¢pusbTpoBanu uepes 20 4. docdarsl B puiibTpare
onpeaeysuin poTtomeTpudecku (mpu uirHe BOJHBI 580 HM) 1O MOJIMOAEHOBO-
ronryoomy wmetony. OpraHuyeckoe BEIIECTBO IIOYBBI OINPEACISIN METOIOM
Tropuna. Copr TOUBBI PACCUUTHIBACTCS 10 CTEXMOMETPUUECKON PEAKLIMN OKUCIICHUS
yTaepoJia IUXpOMATOM Kalusl B KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTE A0 THOKCHUIA
yriepoaa [265]. TekcTypa nouBsl onpeaensiercs NUneTkon no metoay Kaunnckoro
(1958), o6mennsle Ca’** u Mg?* - nmepkonsmueii 00pasua ¢ aeTaToM aMMOHUS IIPH
pH 7, H" u AI** - nepkonsauueit o6pasua ¢ 1 M pactsopom KCl [266].
CopeprkaHue TSHKENbIX METAJJIOB B HCCIIEyEeMbIX 00pa3lax Onpeaessuii METOI0M
ICP-OES  (onTuko-sMUCCHMOHHBIM  crnekTpomerp) Optima  5300DV B
MEXIYHApOJIHOW aKKpeauToBaHHOUW saboparopun «Alex Stewart Assay and
Environmental Laboratories» ISO 22036-2014.
2.4KOMIUIEKCHBIH  METOJ  ONpeAe/ieHUus1 YS3BHMOCTH TNPHUPOJAHBLIX H
YPOAHM3MPOBAHHBIX TEPPUTOPHIL
st onpeneneHuss MHAEKCAa YA3BUMOCTH MpuOpexkHoi 30HbI Ucchik-Kyns Obuin
pPacCMOTPEHBl MATH AIMHHUCTPATUBHO-TEPPUTOPHUAIBHBIX panoHOB: AKk-Cyy,
Jlxetn-Orysckuit, Wccbik-Kynbckuii, Tonckuii, Tromnckumii. B obmactu
HAaCUYUTHIBAETCS 3 rOpoJia U 2 MocesIKa TOPOACKOro tuma, 61 aipuiHbli aiiMak u 178
CEJIbCKUX HACEJICHHBIX MYHKTOB (Ha Hauano 2022 roaa). B nenom npubpexHas 30Ha
o3epa Hccrik-Kynp mpeacraBisger coboi monocy mmpuHOM oT 2 10 15-20 kM,
00pa30BaHHYIO PEUHBIMU BEEpAMH U T€ppacamu, I/I€ COCPEIOTOUEHBI HACEICHHbIE
IYHKTBI ¥ YYACTKHU CEJIbCKOXO3AMCTBEHHBIX yroauii. Ee Tepputopust pacnosiokeHa

Ha a0COIOTHBIX BbIcOTax OT 1607 1o 7439 M Haj ypoBHEM MODS.

82



Ak-Cyiickuid pailoH pacrnonoxkeH B BoctouHo 4yactu Mccebik-Kynbckoi
KOTJI0BUHBL. Ha Tepputopun pailoHa pacrnosokeH ropoji 00J1aCTHOTO MOYUHEHUS
Kapakon. I'maporpadus paiiona mnpexacraBiena pexkamu Kapakon, [[xbipranan
(makcumanbHbIi pacxox 70 m3/c) u Caprei-xa3 (258 M3/c) ¥ MHOrOYMCIEHHBIMU
TOPHBIMU PEKaMHU.

Jxetn-Ory3cknil pailOH pacloJIOKEH B Oro-BOCTOUYHON yactu Hcchik-Kynbckoit
KOTJIOBUHBI. AIMUHUCTPATUBHBIN LEHTP - ceno Kei3pui-Cyy. Yense Jxern-Ory3
CJIABUTCA >KMBONMMCHBIMM CKaJlaMH U KypOPTOM C T€pMalbHbIMH MCTOYHHKAMH, U
BOJIOTIAJJAMU.

Nccwik-Kynbckuii paiioH pacioliokeH B ceBepo-3anaqHoi yactu Mceblk-Kybckoi
KOTI0BMHEL. Il1omans paiiona cocrasiuser 3603 km?. B cocras Mccwik-Kynbekoit
00JacTu BXOIUT KypopTHBIHA ropoa YonmoH-Arta.

ToHcKuii palloH pacnoJIOKEH B 0ro-3anaanon yactu Mccblk-KyibCKOM KOTIOBUHBI.
[Tnomans paiiona cocrasisier 7230 km?. Ha Teppuropuu paiioHa HAXOAUTCS TOPOL
banbikuu, KpyIHBINA TPAHCTIOPTHBIN U MTPOMBIIUIEHHBIN y3€JI CTpaHbl. PaiioH ropojaa
banbikun - camoe cyxoe Mecto B Mccblk-Kynbckon kotiioBuHe. CpeaHEronoBoe

KOJIMYECTBO OCAJKOB COCTaBJsieT 0kojio 120 MM, ucnapenue - okosio 1050 mm [267].

Unoexc ysazeumocmu nobepesxcos (CVI). Ins xonnuectBeHHor oneHku CVI s
KQKJIOTO MPUOPEKHOTO ydacTKa (pusmyeckue (PpakTtopsl (T OEperoBOd JTUHUH,
PEKH, PACCTOSTHUE CEIbCKOXO3SHCTBEHHBIX 3eMelb M macTouiy 3a OeperoBoii
JUHUEH, TpaHchOpMalHs CeIbCKOXO3SHCTBEHHBIX 3€MENlb TO0Jl CTPOUTEIHCTBO
XO3SUCTBEHHBIX ~ OOBEKTOB, CTENEHb 3alllUThl TPYHTOBBIX BOJ)  ObUIK
KJ1acCU(DUIMPOBAHbI KaK pa3InYHbIC IEPEMEHHBIE B AUana3oHe oT 1 10 5, KoTopbie
MOTYT WUIIOCTPUPOBATH CTEMeHb ys3BuMoctu (Tabmuna 2.4.1). T'omosoit CVI

PACCUUTBIBACTCA IJIsI KaXK 10T O paﬁOHa B COOTBCTCTBHUH CO CICAYIOIIUM YPABHCHUCM

[268]:
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N
1
VI = (NHXL) )

i=1

rae n = 3 - KOJIMYECTBO MapaMeTpoB Harpy3ku; X1 - Tum 6eperoBoit TMHUH, X2 - PEKU U X3 -
CTETICHb 3aIIUTHI TPYHTOBBIX BO/I.

Tabnuua 2.4.1 - [TokazaTenu PU3NYECKUX NapaMETPOB, CBSI3aHHBIE C PA3IMYHBIMU
YPOBHSIMH YS3BUMOCTH

YpoBHHU Ouenp Huskas  Cpenssis  Bwicokas  OueHsn
YA3BUMOCTU  HHU3Kas BBICOKAsI
1 2 3 4 5
Tun Bricokuit Cpennuii  Huszkuii Omunoun Ilecuanbri
OeperoBoii ytec (40+ m) yrtec (20- yrec (10- it TUTSDK/ TFOHA
JUHUU 40 m) 20 m) xpebeT
Pexn OtcyTtcT Teuenne Maas Cpenusisi  Kpynnas
BYIOT peka peka peka
CreneHn Bricokas 3anmume Cpegnsas — Huskas He
3alLMII, 3aIIUIICHHO  HEBI 3AIIUINCH  3allWINCH 3allHUIICHBI
IIOJI3€M.BO/I CTh HOCTh HOCTh

HUnoexc coyuanvrno-sxonomuyeckou yazeumocmu (SVI). Jlna KOIM4eCTBEHHOU
oneHkn SVI s Kaxaoro npuOpPeKHOTO ydacTKa KadecTBEHHbIE (a’poropr,
JI0pOTa, TaBaHb, 3MJICTIOJIH30BAHUE U OXpaHsIeMast TEPPUTOPHS) U KOJTHICCTBCHHBIC
(TUTOTHOCTh HAceNeHUs MPUOPEKHOM 30HBI) (HAKTOPHI ObUIA KIIACCU(DHUITMPOBAHBI
KaK HOBBIC TIEPEMEHHBIC B TMAIa30HE OT 1 10 5, KOTOPBIE MOTYT WUJUTFOCTPUPOBATH
cTeneHb ys3BUMOCTH (Tabmn. 2.4.2), B coorBerctBuu C [268]. T'omoBoit SVI
PacCUYUTBIBACTCS JJI KaXKJ0TO pailoHa B COOTBETCTBUU CO CJIEIYIOIIMM YPaBHEHUEM

[269]:
1
17\
SVI = (N 1_[ vi> )
=1
rae N =10 - KoJInuecTBO COLMAIBHO-A)KOHOMUYECKUX napaMeTpoB; v 1, v2, v3,v4,v5,v6,v 7,
v 8 v 9 u v 10 - IIOTHOCTh HAaceJeHHs, a’poNopT, NOpPOra, raBaHb, 3E€MJICMOIH30BAHHE,

KOJIMYCCTBO PCKPCALIMOHHBIX W IIPOMBIIIIICHHBIX O6’[>CKTOB, oXpaHsieMasd TCPPUTOPUs, CCIBCKOC
XO3SIUCTBO U HaCT6I/IH_Ia COOTBCTCTBCHHO.
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Tabnuma 2.4.2 - PamxupoBanue (paxTopoB MOTEHIMATFHOTO PHUCKA OTHOCUTEIHHO

IIJIOTHOCTHU

HaCEJICHUS,

a’poriopra,

JOPOTH,

raBaHu,

3CMIJICIIOJIB30BaHUA,

OXpaHsSIeMON TEPPUTOPUH M KOJIWYECTBA PEKPEAMOHHBIX OOBEKTOB, MACTOMII U
CEeJIbCKOXO3SMCTBEHHBIX YroAuil BOIU3U

COOTBETCTBYET OTCYTCTBHIO (JaKTOpa PHUCKa.

OeperoBoil JIMHUMU.

Ilycroe moue

YpoBHU Ouenp | Huzkas Cpenusis Bricokass | OueHb
YSA3BUMOCTH HU3Kast BBICOKAs
1 2 3 4 5
[1noTHOCTH <100 100-200 | 200-400 400-600 | > 600
HaCeJICHUs
(amci/xm?)
Asponopt OTCYT | a3pOAPOM | PETHOH. MEXTyH.
a’poropT a’poropT
Hoporu OTCYT A’Class aBTOCTpaja
JIBOMHAs
npoe3xas
4acTh
I'aBanb OTCYT nMeeTcs
3eMIIenoIb30BaHuEe | JIeC KYJIbT. €CTeCT. c\x 3emiM | ypOaH.. "
pacTur nacTouIia npoM.uHGP
acTpyKTypa
OxpansieMasi TEPpUT | UMEETCA OTCYT
KonuaectBo 1-5 6-10 6oneel 1
peKpearmoOHHbIX
00BEKTOB
(rocTuHUIIA, TOM
OTJIbIXa, CAHATOPUH,
TOCTEBOM JI0M)
KomnuectBo OTCYT 1 2-5 6-10 More 10
MIPOMBIIICHHBIX
00BEKTOB
Cenbckoe orcytr [>1000m |> 5000 m 100-500 | B 500 m or
XO3SHCTBO or or m or T100epPeKbI
noOepexbst | modepexpbs 106EPEexKbS
[TactOuia orcyr |[>1000m |> 5000 m 100-500 B 500 m or
oT OT m ot no0epexbs
no0epexbs | MOOEPEkKbs 106EPEexKbS

Humeepuposannwiii unoexc npubpesicrot yassumocmu (ICVI). InterpupoBaHHBIHI

UHIEKC NPUOPEXKHON YSA3BUMOCTH WJUIIOCTPUPYET CTENEHb IOABEPKEHHOCTU
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IpUOPEKHBIX TEPPUTOPHI BO3IEHCTBUIO MPUOPEKHON YSI3BUMOCTH U COLIMATIBHO-
HIKOHOMUYECKUX (PaKTOpOB. PaccunTaHHBI B JaHHOM HCCJIEIOBAaHUHU IOAXON K
UHJCKCY YSA3BUMOCTH MOOEpEeXkbs, HA3bIBAEMbII WHTErPUPOBAHHBIM HHIECKCOM
ysizBumoct nobepexnsi (ICVI), Obul BeIpaxkeH cieayrommm ypaBHeHueM (3) B

COOTBETCTBHHU C [268]:

_axSVI+BxCVI 1

IcvVI = i p ,a=ﬂ=§ (3)

Hakonemn, kaxmas mpuOpexHas 30Ha MOXKET OBITh OTHECEHAa K KaTErOpHUsIM
yS3BUMOCTH C HU3KHUM, YMEPEHHBIM, BBICOKHUM WM OYCHb BBICOKMM PHCKOM B
COOTBETCTBUHU C Tadnuien 2.4.3.

Ta6muma 2.4.3 - 3HaueHus CTENEHU YI3BUMOCTH

3HaueHus VA3BUMOCTD
<20 HU3Kas

20-40 CpeHsA

40-60 BBICOKAs

> 60 CBepx BbICOKasi

2.5 MeToabl peKyJbTHUBALMH TPYHTOB 3arpsi3HEHHBIX HeTENPOAYKTAMM
OObexkTOM HccienoBanusa Obul pyaHUK KyMTOp, pacnoyioxKeHHbIH K I0ro-BOCTOKY
oT Keipreizcrana Ha Beicote 4 000 M Haj ypOBHEM MOpPSI B UaCTHUYHO OJIE/ICHEIION
30H€ BE€YHOM Mep3ioThl B ropax lLlentpanbHoro Tsup-Illansa. IlosieBbie
DKCHEPUMEHTHI IPOBOAMIINCH HA MOJIUTOHE OMMACHBIX OTXOA0B pyaHuKa “Kymrop” B
teueHue 90 gHEW C  HACTYIUIEHMEM TEIJIOTO Cce30Ha (UIOHB-aBrYCT).
CpenHeMecsiYHOE KOJMYECTBO OCAJAKOB B paloHe cocraBisier 59,6 wMw,
cpeaHeMecsiuHas Temmeparypa - 5,23 °C, makcumanbHas - 18,8 °C, MuUHUMAanbHas -
11,10 °C [270]. [TouBeHHBIE 00pa31ibl OBLIIN OTOOPAHBI U3 MOJIUTOHA TPOMACIEHHON
Beromu pynHuka Kymrop. @oHoBbIN 00pa3zen 0bl1 0T0Opan Ha paccTostHur 2000
MeTpoB OT mosiuroHa. OTdop MoYBEeHHBIX MPoO mpousBoAmiIcs u3 Bepxuero (0-15
CM) FTOPU30HTA METOJIOM «KOHBEpPTa» ¢ MPOOHOM IIIOMmaaKu pa3MepoM 1x1 M myTem
cocTaBiieHHs] 00beauHeHHo nmpoosl Maccoit 400-500 r. Bcero Obuio 3amoxeno 4

HpO6HI>IX MIomaaoK HEIOCPCACTBCHHO Ha IIOJIMI'OHE, a TaKIKE 1 (1)0HOBBII>JI Ha
86



paccrosaun 2000 M ot mosurona. OTGOp MOYBEHHBIX NPOO TPOBOAMICS B
coorBerctBUU ¢ ['OCT 17.4.3.01-83, T'OCT 17.4.02-84 u I'OCT 28168-89.
Onpenenenne KOHIEHTpAIMH HEPTEIPOAYKTOB MPOBOIWICS TPAaBUMETPUUECKUM
MeTo/IOM (MeToaudeckoe ykazanue mo onpenenenuto HIT. PJT 52.18. 647 — 2003).
OO6pasipl MOYBBI OTOMPAIUCH B MATH CIIyYalHBIX TOUKaX Ha IUIOIIAJIKE Ha IITyOuHe

0-30 c™. (pucyHok 2.5.1).

Pucynok 2.5.1 Ot6op npo6 13 MOIUroHa OMacHBIX OTXOA0B PYJHHKA
“Kymrop”, 2017r.

=ts

OOpa3mnpl  MOYBBI IS TOJYNPOW3BOJCTBEHHBIX  JKCHEPUMEHTOB  TIO
OonopemeauaIy ObUTH B3ATHI U3 MOJIMTOHA OTMACHBIX 3aXOPOHEHUN M TTOMEIICHBI B
TPH TUIACTUKOBBIE KOpOOKU ¢ pazmepamu: 0,3 M B BbicoTy X 1,25 M B aniuny % 1,25
M B HIMPUHY, KOTOPbIE OBLIN PACIOIOKEHBI PAJIOM C MOJIUTOHOM (PUCYHOK 2.5.2).
Jlnst BbIAENIEHUS YIJIEBOJIOPOJOpA3IIaralolx OakTepuil U3 MOJUTOHA OMACHBIX
3aXOpOHEHUN MpoOkl MOUBKI 0TOMpanu Ha cpene Bopommnosoii-/{uanosoii (B/),
conepxaiien Ha uTp: NH4NO3 1,0 r, K;HPO4 1,0 1, KH2PO4 1,0 T, MgSO4 0,2 1,
CaCl» 0,02 r, FeCls - 2 karim KOHLIEHTPUPOBAHHOTO PacTBOpPa, CO CTepuiIbHOU 1%
CBIPOI HEPTHIO B KAYECTBE EAMHCTBEHHOTI'O HCTOYHUKA yrieponaa. Kpome Toro, 5 mi
obOpasia ceipoit HepTH U HedTe3arpsA3HEHHON MOYBbI 100aBis Jin B 250-TUTPOBYIO
KoJI0y DpieHmeiiepa ¢ xuakon cpeaoid. CyCrneH3ui0 BCTPSIXUBAIU Ha IIEUKEpe COo
ckopocThio 200 060poTOB B MUHYTY M HHKYOHpoBanu npu 30 °C B TeueHue 15 qHei.
UucTele mTaMMbl OakTEpUil BBIACISUIM TPAJAUIMOHHBIM METOJOM Ha MSCO-

nentoHHoM arape (MIIA). JIns BelIeneHUss MUKPOOPraHU3MOB, pa3jararominx
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Macio, Kaxablid uzonar cycneHaupoBasin B 100 mu cpenst Bl ¢ 1% macia.
bakrepun BeIpamuBanu B TedeHUe 7 JHEW Ha mieikepe. bakrepum, crocoOHbIe
pactu Ha cpeje, cojaepaiieid HedTh, ONpeaesin CIeKTPOPOTOMETPUUECKU MPU

590 um (Specord 50, Analytik Jena GmbH).

f
i Ll

o

, <=,

Pucynox 2.5.2 Tlomympou3BOJACTBEHHBIE SKCIEPUMEHTHI IO OHOpEeMEIUaIlnH,

2017r.
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CymMmapHoe comepkaHue HE(TSHBIX YTIAEBOAOPOJOB B 00pas3ax TMOYBHI
onpeensum ¢ noMoiipio ['X ¢ miaMeHHO-HOHU3alUOHHBIM JieTekTopoM (Shimadzu
GC-FID, Kuoro, Snonust). @PU3NKO-XUMUYECKUE XAPAKTEPUCTUKU TOYBBI, TAKUE
KaK TeKCTypa nouBbl, pH, oOmuit a3ot, moaBmxHbie Gopmbl hochopa, 0OMEHHBIN
KaJluid W OpraHWYecKUil yriiepoja TMOYBBI, ONpeAessiiu B JabopaTopuu
PecryOnmkaHCcKO# MOYBEHHON CTaHIIMU MPU MUHUCTEPCTBE CENIbCKOTO XO341CTBA
Keipreickoit PecyOauku. O6muii azot onpeaensuim o merony Kenpaams. [pu
UCIIOJIb30BAaHUU 3TOr0 MeTojAa, 1 r o0pa3la MoYBbl B3BEHIMBAIM B MPOOUPKE IS
cOpaxuBanus. B mpobupky nobapisiu 2 r cmecu katanuzatopoB (6 T CuSOs-5 H,O
+94r K2SO4) u 5 mu1 koHuentpupoBanHoit H>SO4. Cmech kunsitunu nipu 390 + 10
°C, moKa OHa He CTajla MPO3pavyHO, 3aTEM KUIIIYEHUE MPOAOJLKAINA B TeueHue 10
MuH. 3atem nuctriuirpoBanu 1o 20 mur 2% H3;BOs, no6aBus 20 mut Boasr 1 20 Mt
10 monw/n pactBopa NaOH B auctusuisiimoHHbid anmapat. [locie OTroHKH €ro
tutpoBaiu 0,01 mons/n HCI. Tlogsuxusie popmsl pochopa u 0OMEHHOTO Kanus B
MOYBEHHBIX 00pa3nax ompenessuiv mno crangaptTHomy metony Mauuruna (OCT
26205-91, 1993). Meton OCHOBaH Ha OJKCTPAKIUU TMOJBUKHBIX COCAMHEHUUN
docdopa u kanus u3 MouBbl. MeToa MpeaycMaTpuBaeT MCIOIb30BaHUE PAacTBOpa
KapOoHaTa aMMOHUSA B KOHIIEHTpauuu 10 /11 pu COOTHOIIEHUU MTOYBBI K PACTBOPY
1:20 u nocnenytoiee onpenenenue pocopa mpoBoAWIIA HA CHEKTPOdOTOMETpE
(710 mM), a xamus Ha TwiamMmeHHOM doTtomerpe (766-770 uwm). OmnpenencHue
OpPraHUYeCcKOTo yriepoja MOYBbl MPOBOAMIOCH O MOJIU(DPHUIIMPOBAHHOMY METOIY
Yoxnu-bmaka. [Ipu sToM MeTo/e B KOHMUECKYIO KOOy 00BbeMoM 250 mi1 OBICTpO
no6asisin 20 mur koHneHTpupoBaHHoM H2SO4 u3 OropeTku ¢ ObICTpO Tomadeit
MOCJIe B3BEUIMBAHUS U cojiepkaiu okosno 10 mr opranmudeckoro yriepoaa. Kooy
HarpeBalid Ha TOPSYEH muTe 10 AocTkeHus temmepaTtypsl 135°C. Cmech ObICTPO
JIOBOAWIIM J10 KUIIEHUS, 3aTEM OCTOPOKHO KUTSTIIH B TeueHue 20 MUHYT U JJaBaJIA

MOCTOATH Ha tucTe acoecta B TeueHnue 30 munyT. [locme aToro cMech oOpadaTsiBan

Bozoi (200 mur) u H3PO4 (10 mi).
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Pasnuunbie Buasl Omopemenuanuu  (OMOCTHUMYJSIMS, OuoayrMeHTAaUUs U

ouocTuUMyJIsilusl + OuoayrMeHTallus) MPOBOAWINCh Ha TUIOMIAIKE PSAJIOM C

MOJINTOHOM ONACHBIX OTXOA0B (PUCYHOK 2.5.3), B COOTBETCTBUHU € TadI. 2.5.1

T T S e R
€HTaJIbHBIE PAa0OTHl HA IOJUIOHE OIACHBIX OTXOJOB,

Pucynok 2.5.3 Dkcnepum
2019r

Tabmuma 2.5.1 - PaznauuHbie BapuaHThl OMOpPEMEWAIMU  3arpsi3HEHHBIX
HedTenpoAyKTaMH TPYHTOB

BapuanT onbita UJICHT Cocran
Kontposb C 1o4yBa
buoctumynsinus BS noysa + N. P. K
buoayrmenTanus BA nousa + MOX
BuoctuMymsus + BS + BA nousa + MOX +
OnoayrMeHTaIHs N.P. K

XMO - MUKpoopranusmbl: (Pseudomonas fluorescens P1, Rhodococcus rhodococcus R3 and Flavobacterium K1)
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buoctumynsaius u  OWoayrMeHTanuss TPUMEHSIIUCh B TIEPBOM U BTOPOM
KOHTeHHepax, a OuocTumysiius + OHoayrMeHTalus - B TPETbEM KOHTEWHEpe,
COOTBETCTBEHHO. BHOCTUMYISIIMIO TPOBOIUIIN UCTIONB3Ys cooTHoleHne C:N:P =
100:10:1, ¢ mobaBineHueM Kaius Kak cTpecc-Moaudukaropa, ObUT paccuyuTaH
cinenyromuii  coctaB: cyiabdar ammoHusi ((NH4)2SOs) 300 Mr/kr mouBbl,
moHoamMmonuidocdat (MAP) 80 mr/kr moussr u cynbdat kanus (K2SO4) 150 mr/xr
MIOYBBI, C Y4ETOM UCXOIHON KOHIIEHTPALUU HE(PTEIPOAYKTOB B U3y4aeMOM I'PYHTE.
[TonOop MuHHEpaNbHOrO KOMIUIEKCA OCYIIECTBIEH C YYETOM XUMHUYECKHX
OTPaHMYCHHH  Ccpelbl, a Takke  HEOOXOJAMMOCTH  YCTOHYHMBOIO U
MPOJIOHTUPOBAHHOTO MUTAHUSI MUKPOOHBIX COOOIIECTB MPU HUZKUX TeMIIepaTypax.
[IpenmoxkeHHplld  mOAX0A  oOecrmeunBaeT  MOBHIMICHWE  A()PEKTUBHOCTH
ouopemeauanuu HePpTe3arpsI3HEHHBIX TMOYB B YCJIOBHUSX KPUOJIHTO30HBI. OTH
NUTaTeNIbHbIC BEIIECTBA ObUIM JOOABJICHBI B 3aTPSI3HEHHYIO MOYBY M HAJIJICKAITUM
oOpazom TOMOTE€HHU3UPOBAHBI MEXaHUYECKUM CIIOCOOOM. [Tpu
OMOayrMEHTHUPOBAHUM TMPUMEHSUIM KOHCOPLIUYM paHee BBIJICJICHHBIX MECTHBIX
He(PTeAECTPYKTUBHBIX ~ MUKpoopranusmoB: Pseudomonas  fluorescens Pl,
Rhodococcus rhodochrous R3 u Flavobacterium K 1. Koncopiuuym Ky b TUBUpOBain
B )KUJIKOU MUTATENbHOM cpene no koHeHTpauuu 108 KOE/mi. Ilepen BHeceHneM B
MOYBY CYCIICH3HUIO IEHTPUPYTUPOBAIH U PECYCIICHIUPOBAIHA B (PU3HOIOTHUIECKOM
pacTBOpe IS YaJIeHHs] OCTaTKOB cpefbl. B mabopaTOpHBIX YCIOBHSIX KOHCOPIIMYM
(Pseudomonas fluorescens P1, Rhodococcus rhodochrous R3, Flavobacterium K1)
BHocwin B mouBy B no3e 10® KOE/r. Cycnensuto (1028 KOE/mn) mobGasmsiiu B
00béMe 5 M Ha 50 r noussl. [louBy yBnaxusum 10 60% ot [1B u unkyOGupoBaiu
npu temreparype 10—15 °C pjist uMuTauuy NpUPOJHBIX YCIOBUN BBICOKOTOphs. Ha
MOJIEJIbHBIX y4acTKaX B BBICOKOTOPHOM 30HE OM0ayrMEeHTUPOBAHUE TPOBOIWIIN MPU
MOMOIIM TOTO K€ KOHCOpIMyMa, BHeCEHHOTO B Buje cycrneHszuu (108 KOE/mn) B
pacuére 200 n/ra, uto obecneunBano korrneHTpanuto He meree 10° KOE/r mouBs B
BepxHeM ropu3oHTe (0—10 cm) [271]. KoHcopiuyM 3TUX MHKPOOPTaHU3MOB

WHOKYJMPOBAJIU Ha MOBEPXHOCTU 00pabOTOK OMoayrMeHTaIus, OMOCTUMYJISIIUS +
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6I/IoaereHTaHI/I$I N MCXAaHUYCCKHU IICPEMCIINBAJIN, adpalust o0ecrneynBagach IIyTEM

pa3BOpavYrBaHUs KOHTEHHEPOB Kaxable 14 qHei.

2.6  Metoabl puTopeMeaANMU PEKYIbTHBHPOBAHHBIX TPYHTOB
OT16op mpoO ObLT MPOU3BEACH M3 MOJUTOHA OMACHBIX OTX0A0B pyaHuka Kymrop,
pacroJiararoierocst Ha abcoatoTHON BbicoTe 3665 M H.y.M. [louBeHHBIE 00pPA3IIBI
orOupanuch u3 BepxHero ciost (0-15 cM) MeTrogoM «KOHBEpTa», C MPOOHOMU
IUIOMIAIKK pazMepoM 1x1 M myTeM cocTaBieHHUs 00bEIMHEHHOW MPOOBI Maccou
400-500 r. ®oHOBBIM 00pa3zell MOUBkI ObLT B3AT Ha paccTossHUM 2000M OT MOJIUTOHA.
OT60p nouBeHHbIX P06 nmpoBoamiics B cootBercTBuM ¢ 'OCT 17.4.3.01-83, TOCT
17.4.4.02-2017 u TOCT 28168-89. OnpeneneHne KOHIEHTPAIMH HEPTETPOTYKTOB
IPOBOJUIOCH TPaBUMETPUUYECKUM METOAOM (METOAMYECKOEe YKa3aHHWe 10
onpenenenuto HII. P 52.18. 647 — 2003), B aKkkpeauTOBaHHOW JabopaTopun
['TAOOCIJIX KP. pH nouss! uzmepsin kanubpoBounbiM Horiba portablep pH meter,
B-213. lns npoBenenust puropeMeaHaiMOHHbIX paboT ObUIH B3AThI 0Opa3Lbl IOYB
nociie OnopemMeanaIyy, Te coaepkanne HedTEempPOIyKTOB cocTaBisiio 980 Mr/kr,
a B (hoHoBOM 0Opasiie - 100 mr/kr. B kauecTBe TeCT-KyJIbTYp ObLIM B3STHl CEMEHA
JBYX PACTEHHI, MPOU3PACTAOIINX B IPUPOJTHO-KIMMATUYECKHUX YCIOBUIX PYJHUKA
Kymrop: oBcsinunia Basucckas (Festuca valesiaca Gaudin), mieBesn MHOTOJIETHUN
(Lolium  perenne). (CeMeHa UCHOJIB3yeMbIX pAaCTEHUW  MPEIBAPUTEITHHO
KaJauOpoBaliv, BHIOpaB CEeMEHA OJTHOTO pa3Mepa U BU3yalIbHO 310pPOBhIX. B kauecTBe
BEreTAIMOHHBIX COCYJIOB MCHOJIb30BANIM MJIACTUKOBbIE eMKOCTH. C paBHOMEPHBIM
pacnpesieIEHUEM IO MOBEPXHOCTH B KaXXJbI M3 COCYJIOB MPOU3BOIWIM MOCAJKY
CEeMSIH TECT-KYyJIbTYp. B IUIaCTUKOBBIE KOHTEMHEPHI BBICEBAINCH C 3-X KpaTHOMU
MOBTOPHOCTHIO MO 15 ceMsiH kaxa0ro pactenus. TecT-00beKThl BEIPALUBATIUCH ITPU
OJIMHAKOBBIX BHEHIHHUX (haKTOpax BO3ACHCTBHS: OCBEUICHHOCTh, MPUOIMKEHHAS K
peanbHbIM YCIOBUSIM; BIIA)KHOCTh IIOYUBBI, IOJIIEpKMBaeMasi Ha ypoBHe 60% moHOM
BJIATOEMKOCTH; TeMIleparypa, mnojjaepxkuBaemas Ha ypoBHe 18-25°C. Ilonus

IMPONU3BOANIICA B OAMHAKOBOC BPpEMA U C OJITUHAKOBBIM 00BEMOM.
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UccnenoBanuch Takue mapameTpbl TECT-KYJbTYp, Kak BcxoxecTb (%), IauHa
pocTKa U KOpHS (MM), KOTOpPbIE BBIpAIIMBAIUCh Ha MpoTsbkeHnn 40 cytok. Tect-
OTKJIMKOM CJTYHJIa BCXOKECTh CEMSH, U3MCHEHHS Ha3€MHOMN U TIOJI36MHOM YacTH
CeMsH B cpaBHeHUU ¢ ¢GoHOM. BcxokecTh ceMsiH Oblla pacCUMTaHa KaK YHCIIO
MIPOPOCHINX CEMSH, BEIPAKECHHOE B MPOIIEHTaX OT OOIIET0 KOJINYECTBA BBICESTHHBIX
cemsH. Craructuyeckass oOpaOOTKa JaHHBIX MPOBOAMJIACH C MOMOIIBIO TMaKeTa
Microsoft Exsel, paccuutbiBasii cpennue apudMETHUYECKHE 3HAYCHUS W

CTaHAAPTHBIC OTKJIOHCHUA ITPHU3HAKOB.

V' Memooul peyuxnunea meepovix ObIMobIx 0MxX0006
B xauectBe 00BeKTa HCCIETOBAaHMS BHIOpAHBI KOMMYHAJTBHO-OBITOBBIE OTXOBI
noma Nel94 xunoro mukpopaiiona “’Kan” ropoga bunikeka, peanuszanus MpoeKTa
OblJIa OCYIIECTBICHA MOJOJACKHOW Trpynmoil mnpoekta “Yu wyaka” Bcero B
SKCIEPUMEHTE ydacTBOBainu 12 kBaptup u3 48, T.e. 25%. B MoaensHOM J10ME
npoxuBatoT 104 venosek, u3z Hux 13 crapuie 50 ner, 28 yenosek B Bo3pacte 30-50
net, 28 yenoBek B Bo3zpacte 18-30 net, 9 yenoek B Bo3pacte 18-10 ser u 26

yenoBek miazanre 10 jert.

VYcTaHOBJIEH MYHKT MpUeMa COPTUPOBAHHOTO Mycopa (pucyHOK 2.6.1)

Pucynok 2.6.1 IIyHKT npuema Mmycopa 1 MECTO PaCIIONIOKEHHUS KOMIIOCTEPA
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Pucynok 2.6.2 Komnoctep The Schnell, Model: S-50)

Bbruto npennoxkeHo copTupoBaTh OBITOBOIM MyCOp Ha 5 KaTeropuii:

1. IInmeBnie OTXOObI

2.  bymara u kapToH

3. [Inactuk, cTEKI0, METaJI

4.  He nepepabaTbiBaeMblil Mycop
5. OmnacHbIC OTXOMBI.

KomnoctupoBanue mnuIieBbIX OTXOAB MNpOM3BOAWIOCH Ha anmapate THE
SCHNELL KOMPOSTER (xommanus «Urban Solutions», Model S-50) (pucyHox
2.6.2).

v @Qumomecmuposanue
B kadecTBe onbITHOM MOYBBI ObUT OTOOpPaH MOYBEHHBINH 00pa3ell MaxOoTHOW 3eMJIU
CO CJICIYIOIIMMU XapakTepucTukamu (1a6:1.2.6.1):

Tabnuma 2.6.1 - XapakTepuCTUKH MaXOTHOW 3eMJIN

Tum nouss! | pH ['ymycnocTsb,% | O0muii [loxpBuxHbIE  (POPMBI,

a3oTt,% MI/KT

docdop Kanuii
Cepozem | 7,6 1,98 0,100 25,5 185,0

Kommoct ucnonb3oBanu st CTPyKTypupoBaHus mo4Bbl. OueHuBanu 3¢ Qe

cyxoro kommocra B fo3ax 150 r/kr; 100 r/kr, 50r/kr, 10 r/kT.
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B kauecTBe CTaHAAPTHBIX TECT-KYJBTYp MPUMEHSIIN KOPMOBYIO pemy (Brassica
rapa L.) n oBec noceBHou (Avena sativa L.). TIoBTOpHOCTB ombITa 3-X KpaTHasl.
Y4YuTBHIBJIM POCT MPOPOCTKOB, JUTMHY KOPHS ¥ DHEPTHUIO MTPOPACTAHUS.
Dueprus npopactanus (%):

X=A/B-100%

re, A - KOJUYECTBO MPOPOCIINX CeMsH; B - KOMMUeCcTBO MOCaKEHHBIX CEMSIH.

OmnpeneneHue CKOpOCTH pocTa (JIHH):

Al +A2+...+An

(A1 x 1)+ (A2 +2) + -+ (An+n)) / (Al + A2 + - + An)

rae, A (n) - KOJIMYECTBO CeMsiH, mpopociux 3a 1, 2, ..., n aueit; 1,2, ..., n - Cpok MpopacTaHus
CEMSH.

SAKJIFOYEHHUE: B cBsi3u ¢ KOMIUIEKCHOCTBIO MPOBEICHHBIX HUCCIIEIOBAHUIN B
JTAHHOM pa3jielie METOJIbl M1 OOBEKTHI MPEJICTABICHBI B CTPYKTYPUPOBAHHOM BHJIC,
CTPYIIUPOBAHHOM TIO CJICIYIOIIUM OJIOKaM: METOJUKH OLICHKU COCTOSIHUSI BOJAHBIX
M MOYBEHHBIX PECYpPCOB, METOJUKH PEMEIUALAMN 3arps3HCHHBIX IM0YB, METOIbI
PELMPKYJSALMU OYUIIEHHBIX TPYHTOB M METOJbI PAllMOHAIBHOTO MCIOJIb30BAHMS

MIPUPOIHBIX PECYPCOB.
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I'JIABA 3. KPUTEPUHU OHEHKHU COCTOAHUSA ITIOYBEHHBIX
PECYPCOB OCHOBAHHBIE HA UCIIOJIb3OBAHUH
UHTEI'PUPOBAHHLIX DOKOJIOI'MYECKUX UHAEKCOB U
NHANKATOPOB

3.1 Jkonozuueckoe cocmoanue nousennvix pecypcoe Koipevizcmana u cucmemol
OUCHUBAHUA UX IKOTOZUUECKO20 COCMOAHUSL.

KbIprei3cTan ropHas cTpaHa, He UMEKOIIas BhIXOJAa K MOPIO U pAaCIOOKEHHas B
BocTOuHOM yactu llenTpanbHo-A3uarckoro pervona. OmHako cTpaHa o6Jsagaer
YHUKQJIbHBIMU MOPUPOJHBIMU 3KOCUCTEMAMH, KOTOpBIEC MO3BOJWIM €l BOWTH B
yuciao 200 NpUOPUTETHBIX HSKOJOTUYECKUX PETUOHOB IUIAHETHI. JKCIEPTHI
OTMEYAIOT, YTO Ha €€ TEPPUTOPUH MPOU3PACTAET OKO0JIO 2% BUI0B MUPOBOH (hIOPHI
u obutaet 6omee 3% BuaoB dayHsl [272].

[To coctostnuto Ha 1 sHBaps 2023 roxa, corinacHo HCK Gonee 41% 3emenbHOM
IJIOIIAIM CTPaHbI MPUXOAUTCS Ha 3€MJIM 3araca, 36MJIM CEJIbCKOXO035HCTBEHHOTO
Ha3HauYeHUs cocTaBisiOT 33,7% u 3emun iecHoro dhouaa — 12,7% [245]. CtpykTypy
CENIbCKOXO03sIMCcTBEHHBIX yroaui B 2023 roay, Takxke no nanasiMm HCK, coctaBnsror:
85% mactou, mamnu — 12%, cenokockl — 2%, npyrue yroabs — 1%.

OAHUM U3 TPUOPUTETOB CTPAHbI SBISETCS 0OECIEUEeHUE YCTOMYMBOIO Pa3BUTHS
CTpaHbl, TJI€ IKOJIOTUYECKUE CHUCTEMbl M OO0ECICUCHHE WX KadyecTBa SIBISIOTCS
HEOTHEMJIEMOM YacThI0 TOCyAapcTBEHHOM Oe3omacHocTtH [273]. OmHako cTpaHa
UMEET P CYHIECTBEHHBIX OJKOJIOTMUECKMX TMpOOJIeM, COrJIacHO JIaHHBIM
HamnmonansHoro menrpa mo 6opsbe ¢ omycteiHuBanuem [274] “n3 10,6 muH.Ta
CEIbCKOXO3SMCTBEHHBIX 3eMenb Oonee 88% okazanuch AerpagupOBaHHBIMU U
MOABEPKEHHBIMUA OMYCTHIHUBAHUIO, IUJIOIIAJAX TOBTOPHOTO 3aCOJICHUS IOYB
YBEJIMYMIIUCh U COCTAaBISIIOT 75% BCEX MAaxXOTHBIX 3eMenb, 6onee 50% macTOuin
KJIacCU(UIIUPYIOTCS KaK CPeHE U CHIIBHO JIerpaaupoBanubie” [275].
HcTouynnkamu 3arps3HEHUS U yXYIUIEHUS YKOJIOTHYECKOTO COCTOSIHUS MOYBEHHBIX
HKOCHUCTEM CTPAHBI ABJISIIOTCS: MPOMBIIUIEHHOCTb, CEIbCKOE X035IMCTBO U MOJIUTOHbI
OTXOJIOB ITPOU3BOJICTB U YEJIOBEUECKOHN JAEATEILHOCTH.
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OpHoli M3  7A0X0N0Opa3ylIIMX  OPEINpUsATAR B CTpaHe  SIBISIETCS
“ropHo100bIBatOIIas MPOMBIIIJIEHHOCTh, 3aHUMAIOIAsl OJTHO U3 BEAYIUX OTpaciien
skoHoMuKK” [276]. CornacHo nanubiM Koxobaesa K. A. u ap.: “... Hapsaxy ¢ 3TUM,
XapaKTepHOW 0COOCHHOCTBIO 3TOM OTpaciu sBisieTcsi 00pa3oBaHUE 3HAYUTENbHBIX
OTXO/IOB, O0OBEMBI KOTOPBIX TOJBKO HA CTaJAUM Pa3pabOTKH MECTOPOKICHUS
nosie3ubix uckonaembix (MIIN) B 4-5 pa3 mpeBocxoniar oObeMbl JOOBIYH, a C
y4eToM oOoramieHus u Apyrux mporeccoB — g0 10 pa3 u 6osee”. Kpome Toro
aBTOPBI OTMEUAIOT, 4TO “BO Bpems pazpadotku MIIN unu B npouecce odoramieHus
€ro pyl, UCTOYHHKAMHU HKOJIOTMYECKOM OIACHOCTU CIY’KaT KaK CaMH T'OJIOBHBIE
NPEeAnpusTrsi, Tak U B Ooubllied Mepe OOBEKTHl U OTXOMbl UX NEATEITbHOCTH —
XBOCTOXPAHWINILA, OTBAJbl IyCTBIX MHOPOJ, a TAaKKE OCTAaTKU HCIIOIb3yEMBIX
MaTepUaJIOB, CTOYHBIE BOJABI, HW3HOIICHHBIE PE3MHO-METAJUINYECKHE U3JEIus,
O0TpabOTaHHBIE MAcjia aBTOMAINH, TPAKTOPOB U JIPYroil TEXHUKHU, MaTEpHUAIIbl Tap
u T. .” [277], npencrapiisgs OTPOMHYIO OMACHOCTD JUIsl OKpYKarollell NpUpOIHON
cpensl [278].

ATpONpOMBIIIIEHHBIN CEKTOP SBISECTCS BAXKHENIIEN OTPACIBbIO SKOHOMUKH CTPaHBI,
KOTOpBIA HCHBITBIBAET Ha cebe pe3ysibTaThl HKOJIOTMYECKOTO  YXYIIICHUs
IPUPOIHON Cpeibl, IPU ITOM CaM K€ €ro co3/iaBasi, kak Obl OymepanroMm. Haunnas
¢ 2007 roma cranu NOPOSIBIATHCS MPEANOCBUIKM YIpO3bl MPOAOBOJIBCTBEHHOU
Oe3omnacHocTH cTpaHbl. [1100poMe MaxOTHBIX 3€MeNb CHUXKAETCA C KaXJbIM
rogoM [278].

[TpoMmblinIeHHbIE M OBITOBBI OTXOJIBI, SIBJISIIOTCA OJAHMM W3 OCHOBHBIX (PaKTOPOB
BIUSIOIIMX Ha DKOJIOTMYECKYI0 00CTaHOBKY B crTpaHe. CorjiacHO JaHHBIM
Okonoruueckoro 063opa Keipresckoit Pecniy6muku [279]: “B ctpane otcyTcTBYyeT
rocyJapCTBEHHasi CHCTEMa YIIPABIEHUS OTXOJAMH, BKJIIOYAIOIIAs MOHHUTOPHHT,
XpaHeHHe, NepepaboTKy M YTHIM3AIMI MPOMBIIUIEHHBIX U OBITOBBIX OTXOJOB.
[IpoMbIIUIEHHBIE OTXOJBI, BKJIOYasg TOKCHYHBIE, 1O HACTOSLIETO BpPEMEHU
CKJIQJIUPYIOTCSI M XPAHATCS B PA3IMYHBIX HAKOUTEIIAX, 3a4acTyt0 0e3 cOOI0IeHus

COOTBETCTBYIOIIMX JKOJIOTMYECKUX HOPM MU TpeboBaHuil. B pesynbTaTe 3TOTO
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MOYBa, IMOJ3EMHbIE U MOBEPXHOCTHBIE BOJIbI MHOTHUX PETHOHOB IOJIBEP>KEHbI
WHTEHCUBHOMY 3arpsisHeHuto. [locTostHHO Bo3pacTatoue 00beMbl CKIaAUPYEMBbIX
0TX0JI0B POPMUPYIOT HOBbIE TeXHOT€HHBIE JaHAIIadThI. C pOCTOM BBICOTHI OTBAJIOB
U TEPPUKOHOB OHHU CTAHOBSTCS BCe 00Jieeé HWHTEHCHUBHBIMU HCTOYHHKAMU
nbpuieoOpazoBanus. OCHOBHAs Macca TBEPABIX OBITOBBIX OTXOAOB 0€3 paslieneHus
Ha KOMIIOHEHTHI BEIBO3UTCS U CKIAAUPYETCS] HA OTKPBITHIX CBaKax, 97% KOTOPBIX
HE  COOTBETCTBYIOT TpeOOBaHUSAM  MNPUPOJOOXPAHHOTO W  CAHUTAPHOTO
3aKOHOAATeNbCTBA. VX pa3Meliienre 1 00yCTPOUCTBO OCYIIECTBIECHBI 0€3 TPOCKTOB
U OLEHKU BO3JICHCTBUS Ha OKpYXKarollyro cpeny. Toibko okono 5% TBepabix
OBITOBBIX OTXO/OB B PECITyOJIMKE MOJIBEPraeTCsl YTUIU3ALMH U CKUTAHUIO .

3eMeNbHBIC PEeCypChl SBISIOTCS MPOCTPAHCTBEHHO OIEPAIMOHHBIM  0a3ucoM
YEJIOBEUECKOU JIEATeTbHOCTH, KOTOPBhIE UCIIBITHIBAIOT HAa ce0€ pa3IMuHbIi ypPOBEHb
BIIUAHUS TeXHOC(hEphbl, MpeoOpa3oBbIBAsICh U OTpa)kas B CBOMX CBOMCTBax
cnenuduxky  araTpomoreHHoro  BozmedctBus  [280]. Onm  orpaHUYCHBI
MPOCTPAHCTBEHHO M HUYEM HE 3aMeHUMBbI [281]. OrpaHM4eHHOCTh MOYBEHHBIX
DKOCUCTEM  HEOOXOAUMOCTh  OEpEeKHOTO  OTHOUIEHUS U PalMOHAILHOIO
ucnoJyib3oBanus [282]. ITo nanupiM MakapoBa: “Iloj 3KOJOrH4eCKUM COCTOSHUEM
MIOYB [IOHUMAIOT KOMIUIEKC TIOYBEHHBIX CBOMCTB, OMPEAECIAIOIINI CTENIEHb UX COOT-
BETCTBUS  MPUPOAHO-KIMMATUYECKUM  YCJIOBUSM  MOYBOOOpa30BaHUS U
OPUTOAHOCTH ISl  YCTOMYMBOTO  (YHKIIMOHUPOBAHUS  €CTECTBEHHBIX U
aHTPOINOTeHHBIX SKOcUCTEM  [283]. CII0)KHOCTBIO MPAKTUYECKON peanu3aluuy dTHX
3a7a4 SBJSIETCSA OIPAHMYEHHOCTh 3HAHUN O KPUTEPUSAX U TOKA3aTEIsAX OLICHKH
HKOJIOTUYECKOTO COCTOSIHUS TIouB [284]. YuuThiBas, yTo Jr0obast cucrema Oyap TO
NPUPOJIHASL WM TEXHOIEHHAsT MMEET ONpPEICNICHHBIM pecypc, B OTHOIICHUU
MOYBEHHBIX JKOCUCTEM MpEIJIaraercsl pa3indarb TEXHOJOTHUYECKUU MPUPOIHBIN
pecypc, SKOJIOTHYECKHUI MPUPOIHBIN pecypc U COLIMAIBHO-3KOHOMHYECKUM pecypc,
[P KOTOPOM, coriacHo A. SKoBieBy: “... 3KOJIOTHYECKasi LIEHHOCTh MPUPOJIHBIX
KOMIIOHEHTOB HE COBHAJAET C HX PECYPCHO-TEXHOJOTMYECKON LEHHOCTHIO, a

A0IyCTHMasl COBOKYIIHAsA aHTPOIIOIrCHHAsA Harpy3ka Ha 3€MEJIbHBIN Y4aCTOK
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MIPEICTABIISIET COOOM TOMYCTUMYIO Pa3HUILy MEXTy (POHOBBIM U CIIOKHUBIIIAMCS B
pe3ysbTaTe 3€MIIENIOJIBb30BAHNUS COCTOSIHUEM OKPYXKAKOLIEH Cpeapl KOHKPETHOrO

3eMelibHOro ydactka” (pucyHok 3.1.1, uctounuk A.Skosines, 2019 ) [285].

BO3AEVNCTBUE

O BbiBpochl

=
COCTOAHUE

3emenbHbln
Y4acTok

N3vaTue HEA‘J

Pucynok 3.1.1 Cxema 3KOJIOrMYECKOTO PABHOBECUS B CHCTEME ‘‘COCTOSIHUE —
BO3/eiicTBUE” ucTouHUK A.SIkoBines, 2019)

(13

CnepoBarenbHo, 1o JAaHHbIM B. 3abonoTckux: “... 3KoJOrMuYecKas OILIEHKa
OKpY’)KarlIlled cpeapl  JODKHA  YYWTHIBATh  YCTOMYMBOCTH  KOHKPETHBIX
HKOJIOTUYECKUX CUCTEM K KOHKPETHBIM BHEUIHUM BO3ACHCTBUSM U HArpy3Kam, T.€.
J0JKHA 0a3UpOBATHCSI HA HOPMUPOBAHUM KaueCTBA, HOPMUPOBAHUH BO3JIEHCTBUS U
HOPMUPOBAHUU Harpy3ku’” [286].

[Tockonbky 3akon Keipreizckoii PecriyOmnnku “O06 oxpaHe okpy»xkarolei cpesbl’” oT
16 wmrona 1999 Ne53 gBnsercss OCHOBONOJIAralOIIMM — 3aKOHOM  CTPaHbl,
PEryNUPYIOINNA NPUPOJOOXPAHHOE 3aKOHOJATENbCTBO CTPAaHbl, HOPMUPOBAHUE B
00J1aCTU OXpaHbl OKpPYXAaloLIEeld Cpelbl, MO JaHHBIM HallOHAJIBHOrO 0030pa
HOPMATHBHBIX JTOKYMEHTOB CTPaHbl OCYLIECTBIISIETCS: ‘... B LEJSIX YCTaHOBJIECHUS
OpeeNnbHO JOMYyCTUMBIX MAacIITa0OB BO3JAEHCTBUS Ha OKPYXAIOUIyl0 cpeny,
FapaHTHPYIOUIUX HKOJOTMYECKYI0 O€30MacHOCTh HACEIEHUsT M COXPaHEHHE

T'CHCTHYCCKOI'O (1)OHI[a, O6eCHe‘-II/IBaIOHlI/IX paduOHAJIbHOC HCIIOJIb30BAHUC H

BOCIPOU3BOJICTBO TMPUPOJHBIX PECYPCOB B YCIOBUAX YCTOWYHMBOTO pPA3BUTHUA
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xo3saiicTBeHHOU gesarenbHocTH” [287]. CormacHo cr. 8 3akonHa “O0 oxpane
OKpy)Karommel cpeapr’: “...cHCTeMa HOPMAaTHBOB M CTaHJApTOB KauyecTBa
OKpY’KaroIlen Cpeibl BKIFOYAET B CEOS:

3 HOPMATHUBBI TMPEACIbHO JOMYCTUMBIX KOHIEHTpAIM  BPEIHBIX

BCIICCTB B aTMOC(bCpHOM BO34YyX¢C, BOAC, ITIOYBC U HCAPAX,

4 HOPMATHBBI TPEJIETHHO JOIMYCTUMBIX BEIOPOCOB W COPOCOB BPEIHBIX
BCIIIECTB;

5 HOPMATUBBl MPEAECIBHO JIOMMYCTUMOIO YPOBHS PaaUALMOHHOIO
BO3ICHCTBUS;

6 HOPMATUBBl MPEACIBHO JONYCTUMBIX YypOBHEW Harpy3kd Ha

OKPY>KaIOIIYIO CPELy;

7 HOPMAaTHUBbI CAHUTAPHBIX U 3aIUTHBIX 30H;
8 CTaHJapThl HA UCITOJIb3YEMBIE IPUPOIHBIE PECYPCHI;
9 HOPMATHBBI TMPEAEIBbHO JOMYCTUMBIX YPOBHEH IIyma, BHOpanuwu,

AIIEKTPOMATHUTHBIX MOJIEH U UHBIX BPEIHBIX (PU3NYECKUX BO3/IEHCTBHUIA;

10  mpenenbHO MOMYCTUMBIE HOPMBI MPUMEHEHUS XUMHUKATOB B CEILCKOM

XO3S5IMCTBE;

11  HOpmaTuBBI MPENENbHO MOMYCTUMBIX KOHUEHTpPAUUA XHUMUYECKHX,

TOKCUYHBIX, KAHIIEPOTCHHBIX BEIIECTB M OHOJOTHMYECKHX J00aBOK B

MPOJYKTaxX MUTAHUS .
CornacHO THUTHEHUYECKMM HOPMATHBaM CTPaHbl CHCTEMA JKOJOTMYECKOTO
HOPDMHUPOBAaHUs CTPaHbl B OCHOBHOM OpPUEHTHUPOBaHbl Ha: ‘“...CAaHUTApHO-
TUTUEHUYECKOM HOPMHUPOBAaHUWH, B OCHOBE KOTOPOrO IMPHUHATHI MPEAEIBHO-
nonyctumble KonreHTpanuu (ITJIK) snemMeHTOB M UX coequHEHH B cpele, U
OCHOBAaHbl HAa AHTPOIOLICHTPUUYECKOM ITOAXOJE, COIVIaCHO KOTOPOMY BEJIWYMHA
[TJK — Takoe comepkKaHHE€ XUMHYECKUX 3JIEMEHTOB B CPEAE, KOTOPOE B TECUEHHUE
JUIUTEIIBHOTO BPEMEHU HE BBI3BIBACT MPSIMOTO WM KOCBEHHOI'O HETaTHUBHOIO

BJIMSIHUSI HA 3I0pPOBbE YesnoBeka™ [288].
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Takke cOrjJacHO TIMITMEHUYECKMM HopmartuBaM  crpanbsl  [289]:  “IIIAK
3arpsi3HSAIOIMX BELIECTB B II0YBE ONPENEIAETCS C MCIOJIb30BAHHEM YETHIPEX
OCHOBHBIX JIIMUTUPYIOIIUX OKA3aTENEN BPEAHOCTH:

v\ TPaHCIIOKAIMOHHBIN, XapaKTEPU3YIOIINI IEPEX 0/ BEIIECTBA U3 TIOYBBI

B PacTEHHUE;

v\ MHTPalMOHHBIA BOIHBIN, XapaKTEPU3YIOMINA CIIOCOOHOCTD Mepexo/a

BEILECTBA U3 II0YBbI B TPYHTOBBIE BOJBI U BOJOUCTOYHUKY;

v MUIPALIMOHHBINA BO3AYIIHBIM, XapaKTEpU3YIOIIUM IIEpEeX0] BEIIECTBA

U3 NIOYBHI B aTMOC(HEpHBIN BO3IYX;

v\ 0O0IeCaHUTAPHBIN, XapaKTEPU3YIOIIHHA BIHSHHE 3arpA3HSIIOIIETO

BEIIECTBA HAa CAaMOOYMIIAIOUIYIO CTIOCOOHOCTh MOYBHI M €€ OHOJIOTHYECKYIO

aKTUBHOCTB .
OpnHako, B mocjieaHee BpeMs Bce OoJibllie MPU3HAECTCA O HEOOXOJUMOCTH CMEHE
napaaurMel [1JIK k Goiiee 3KOJOTMYECKH OpPUEHTUPOBAHHBIM moaxonaMm. Cpenu
KOTOPBIX OOJbIIEEe pPacCHpOCTPAHEHHUE NMPUHUMAET 3KOCHUCTEMHBIM MOIXOM, MpHU
KOTOPOM HOPMAJIbHBIM MOXET OBITh TOJIBKO TO COCTOSIHUE 3KOCHUCTEMBI IMpHU
KOTOPOM COXPAaHSIETCSl LIEIOCTHOCTh U 3aMKHYTOCTh KpyroBopota BemiectB [290].
CymecTByronias )K€ CHCTEMa OLIEHWBAHMS IOYBEHHBIX pecypcoB B KeIpreizckoin
PeciyOnmke He oOTBedaeT coBpeMEHHBIM TpebOoBanusaMm [291], 3emum Kak
KOMIIOHEHT  OKpy’Kalled cpeiabl He  00ecledyeHbl CaMOCTOATEIbHBIMU
MOKAa3aTeNIIMU OLIEHKH, HOPMHUPOBAHUS U YNPABJICHUS, XapaKTEPU3YIOIUMH BECh
Ha0Op KOMITIOHEHTOB, BXOJSILUX B IPUPOJIHBIN KOMIUIEKC 3€MeJIb U HYKJIAIOTCS B
ux paspabotke. /st yero HEOOXOAMMO ONPENEIUTh KPUTHUECKHE MOKa3aTeNnu U
3BEHbSl XApaKTEPU3YIOIIME cOocTOosiHUuE 3KocucteM [292]. IlpoBeneHHoe Hamu
UCCJIEIOBAHME HE INPETEHAYET Ha peuleHUue BCeX 3aJad 10 YCTPAHEHUIO
HEJ0CTATKOB B 00JIACTU COBPEMEHHBIX MOJIX0/I0B HOPMHUPOBAHMS U ONpPEEICHUS
HKOJIOTHYECKUX COCTOSHHM NIPHUPOAHBIX OOBEKTOB, B YAaCTHOCTH IOYBEHHBIX

PECYypPCOB, HO BHOCUT OHpC,Z[GJ'IGHHLIﬁ BKJIaJl B HAa49aJO KOMIIJICKCHOT'O OIICHHMBAaHUA
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MOYBEHHBIX M BOJHBIX (JaKTOPOB YCTOWUMBOTO pa3BuTus. [lomydeHHbIe pe3yabTaThl

I/ICCJICILOBaHI/Iﬁ IMPUBOAATCA B HUXKCCIICAYIOIIUX pa3aciiax.

3.2. DKcnepumenmaibHble UCCAE006AHUA NPUMEHEHUA MHOZOKPUMEPUATbHBIX
IKOJI02UYECKUX UHOEKCO8 0 KOMNIEKCHOU OUEHKU NOYGEHHBIX IKOCUCHIEM
cesepa Kvipevizcmana.

C uenblo OLEHKUM COCTOSHMSI YpOAHM3UPOBAHHBIX 3KOCHCTEM Ha 3arps3HEHHE
TSDKEIBIMA METaJUIaMH, OBLITH ampOOMPOBAaHBI METOJbI COOTHOIICHHS Pa3IMYHBIX
HKOJIOTHYECKUX HHAEKCOB, Ha mnpumepe HWccbik-Kynbekoit ob6mactu, KoTopoe
OLICHUBAJIU C TIOMOIBIO UHOEKCO8 KO Puyuenma HACbIeHUs, 2e0aKKyMYIAYUL,
KOd(uyuenma 3azcpsA3HeHUs, CMeneHU 3a2pA3HeHUs, 3acpA3HAUlel HAspy3KU,
HOMEHYUATbHO20 IKOIOSUYECKO20 PUCKA U KOMNIEKCHO20 PUCKA C UCHOIb308AHUEM
nooxooa TPHUAJ/] n 6buin onyosnkoBanbl [293]. bblin npoaHalIu3upoBaHbl MOYBbI
ypOaHu3upoBaHHbiX 3kocucteM Hccbik-Kynbckolh 00acTu, Tak Kak B PErvuoHe
XOpOIIO Pa3BUTHl KYpPOPTHBIM, arponpoOMBILUIEHHBIM MW TOPHOAOOBIBAIOIINN
CEKTOpBI, U MOTEHIIUAIbHBIN PUCK 3arPSI3HEHHS OKPYKAIOLIENH CPEbl OUEHDb BEJIHK.
OO6pa3ipl MoYB OBUIM MPOAHATM3UPOBAHbI Ha cojaepkanue Pb, Zn, Fe, Cuu Cd ¢
IIOMOIIIBIO0 aTOMHO-a0COPOIMOHHOTr0 crieKTpodoToMeTpa.

Tsokenple  MeTaTbl  SBISIIOTCA  HamOoJiee  3HAYMMBIMU  3arpsI3HUTEIISIMU
okpyxawmeid cpeasl [294]. CymecTByeT 1aBa OCHOBHBIX HCTOYHHKA HX
MOCTYIUICHUS: €CTECTBEHHOE COJIEPKAHNE TKEIIBIX METAJNIOB B TOPHBIX MOPOAaX U
TEXHOTEHHOE, OOYCIIOBICHHOE AaKTHUBHOM JESITENbHOCTHIO TOPHOAO0OBIBAIOIIEH
NPOMBIIUICHHOCTH  [295] mOpeanpusiTiii  METAJLTypru4eckoro  KOMIUIEKCa,
aBroTpaHcropra [296], TEMIOBBIX »3NEKTPOCTAHLUUM, CKUTAHHEM OTXOJIO0B U
ctounbix Boj [297]. Ilouma, oOmanaromas SpKO BBIPAKEHHONM KaTHOHHOU
MOTJIOTUTEILHON CIIOCOOHOCTBIO, SIBISIETCS MOIIHBIM aKKYMYJSTOPOM TSIKEIbIX
metaioB. [louBa, oOnagaronasi sipko BBIPAXKEHHOW KaTHOHHOM MOTJIOTUTEIbHOU

CHOCO6HOCTBIO, SABJIACTCA MOIIHBIM aKKYMYJIATOPOM TAXKEJIBIX MCTAJIJIOB. HOBTOMy
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MOCTOSIHHOE TMOCTYIUIEHME HX Jla)ke B HEOOJbIIMX KOJIMYECTBAX B TEUYCHUE
JUTUTENBHOTO BPEMEHU MOKET ITPUBECTH K 3HAUUTEIIbHOMY HAKOIUICHHIO UX B I0YBE
Y JaJbHENIIEMY T€OXMMHUYECKOMY TIepeHocy [298].

Ucceik-Kynb - onuHa 13 pa3BuThix pernoHoB Keipreickoi Pecry6nuku. B atom
pPEruoHe pa3BUTHl IPOMBILIJIEHHOCTh, CEJIbCKOE XO3SMCTBO M TypusMm. boiee
MOJITOPAMUJIJIMOHOB TYPUCTOB B TOJ MOCEIIAIOT 3TOT pailoH, u 70% wu3 Hux
MPUHUMAIOT y4acTHe B IUIHKHOM OTAbIXe Ha o3epe Mccebik-Kynb [299]. B Mcchik-
Kynbckoit obnactu pacnonoxensl Kamku-Calickoe ypaHOBO€ XBOCTOXPAHHWIIHILIE,
30J10TOof0OBIBatOIMi  KoMmIiekc Kymrop m JkepramaHCKuii yroJIbHBIM paspes,
KOTOPBIM TaKKe SIBJIAETCS BaXKHBIM TPAHCIIOPTHBIM Y3JIOM, OTKY/la BEAYT JOPOTH B
Kazaxcran n Kuraii.

Nccepik-Kyns ObIT BKITIOYEH B CIIMCOK BOJIHO-OOJIOTHBIX yromuii B 1986 ronmy u
MO3TOMY HMeEeT OOJbIlIoe 3HayeHue JUIsi OOeCIeUeHHUs Cpeabl OOWTaHUs
BOJIOTUIABAIOIINX TITHII.

B coBerckuit nepuon Ha teppuropun Mccbik-Kynbekoit 001acTi akTUBHO Bellach
pa3BeqiKa MOJIe3HbIX MUCKOMAEMbIX, TAKUX KaK ypaH, 30JI0TO U T.l., YTO HETAaTUBHO
CKa3aJI0Ch Ha DKOJIOTMYECKOM OJIaromoydnu peruona u 310poBbe Hacenenus [300].
B Hacrosimiee BpeMss HEpaBHOMEpPHAs pPEKPEAlMOHHAs M XO35AWCTBEHHAas
JEATEeNbHOCTh, a TAKKE€ HEPABHOMEPHOE HCIOJIb30BAHUE PECYPCOB MPEICTABIISIIOT
MOTEHIIUAJIBHYIO YIPO3y IS YHUKAIBbHOM dKocucTeMbl cchik-Kyis, koTopast Obliia
BKJIFOUEHA B CIIMCOK BOJIHO-OO0JIOTHBIX YTOJUN U TOATOMY UMEET OOJIbIIOE 3HAUCHUE
JUTsl 0OecTieYeHHs CpeJibl OOMTaHUS BOAOIIJIABAIOIINX TITHUII.

[TosTOMy OIlEeHKa COCTOSIHUS MOYB B 3TOM PETHMOHE SIBJISIETCS MPUOPUTETHON. B
CBSI3U C ATUM IIEJIBIO TAHHON PabOThI OBLIIO CPABHEHHE PA3IMYHBIX SKOJIOTUUECKHUX
WHJEKCOB ISl olleHKU 3Kkocuctembl Mccbik-Kyns. ConepxaHnue CBHUHIIA, KaAMUs,
MeIM ¥ IIMHKA B MOYBEHHBIX O0Opasliax UCCIEAYEMBbIX 30H MPEJCTABICHO B TaOJl.
3.2.1.

Copepxanue Tsxenblx MeTaiioB B mouBax Uccbik-Kynbeckoit  obnactw,

npejacTaBiieHHoe B Tabiuie 3.2.1, mokassiBaeT, uto Zn u Pb Obutn BbIillle BO Beex
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UCCIIEyeMbIX 30HaX, B TO BpeMs kak 3HaueHus: Cu u Cd Obutn HIKE B 3amagHon
3oHe. Ha pucynke 3.2.1 noka3aHsl KapTbl IPOCTPAaHCTBEHHOIO pacupenenenus Cd,
Cu, Pb u Zn B nouse. KpacHble 11BeTa MOKa3bIBalOT 00JI€€ BHICOKME KOHLEHTpAIUU
TSDKEJIBIX METAJUIOB HA N€OXMMHUYECKMX KapTaxX, B TO BpeMs KakK 3€JICHBIC 1BETa

YKa3bIBAlOT Ha HU3KUC KOHICHTPALIWUN.

Tabmuma 3.2.1 - CpenHue 3HaUYCHUS COACPIKAHUS TIKEIBIX METAJUIOB B TIOYBE.
3oHbI IcChIK- Pb Cd Cu /n Fe
Kyns
3amagnas 3osa | 32+3,27 [0,3+0,08 |18+1,63 [60+5,89 |233+7,89
CeBepnas 3ona | 28,5£8,28 | 0,55+0,29 | 22+3,21 |61,3+13,46 | 316,7 = 5,87
IOxnas 30Ha 29,4+8,82 | 0,56+0,21 | 20,5+ 5,68 | 65,1 +£5,21 | 342,5+4,19
Bocrounas 3ona | 24,6+4,44 | 0,55+£0,15 | 21,4+ 4,82 | 69,9 +6,62 | 308,6 £ 7,87
®doH 21,749,61 | 0,50+0,15 |22,7+£6,43 | 41,3£10,26 | 380 = 9,87

Mean and Standard Deviation, X + SD

Xapakrtep pacnpeaenenus Cd u Cu yka3plBaeT Ha HHM3KYIO MPOCTPAHCTBEHHYIO
HEOJTHOPOJHOCTh, @ UX COJIEP’KAHUE HA HCCIEAYEMOM TEPPUTOPHUMU OYEHb MAJIo.
HMenock HECKONBKO YETKUX CHJIBHO 3arpsi3HEHHBIX YYaCTKOB C IOBBILIEHHBIM
coaepxkanreM Pb u Zn, pacnoyioxKEHHBIX B OCHOBHOM B CEBEPHON M BOCTOUHOM
yacTax wuccienyemor tepputopuu. Cyas 0o KapTaM, camble BBICOKHE
KOHIICHTPAIIMU BBIOPAHHBIX TSDKEJIBIX METAJIOB B 00pasllax MOuYBbl ObLIN
0oOHapy>XeHb BOJM3HW TPOMBIIIUICHHBIX TPEANPUATHN, NEATeIbHOCTH, TaKOM Kak

TPAHCIIOPT U CCIIBCKOC XO03SHCTBO.
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Pucynoxk 3.2.1 IIpocTpaHCTBEHHOE pacpeesICHUE TIKEIbIX METAVIOB B MOYBAX
IIpUnCCHIKKYIbA.

3nadenus KoddduimenTa odorameHus s UCCIASAYEMbIX PailOHOB MPEACTABICHBI

B Ta0i. 3.2.2.

Tabmuma 3.2.2 - KoaddurmenT odoramieHrs moYBsl HA UCCIASAYEMON TEPPUTOPHUH

3onb1 Mccrik-Kymst | Pb Cd Cu Zn

3anajHas 30Ha 2,41 0,98 1,29 1,14
CeBepHasi 30Ha 1,58 1,32 1,17 0,85
IOxnas 30Ha 1,50 1,24 1,01 0,84
BocTrounas 30Ha 1,40 1,35 1,17 1.00

Koaddunuentsr oboramieHust B 3amaJHOl 30HE pPACIONaraiuch B CIEIYIOIIEM
nopsiake: Pb (2,41)> Cu (1,29)> Zn (1,14)> Cd (0,98). Bo Bcex ocTanbHBIX 30HaX

3HAYCHUS ko3 duLreHTOB oOoraleHus cJIe10BaJIN B W (132011871
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nocienoBatenbHoCcTU: Pb> Cd> Cu> Zn. B 3anmagnoii 300e Pb nMen cambrit BeICOKUT
kKod(huieHT oboramieHusi, 4YTO TMO3BOJMJIO KIACCU(PUIIMPOBATH IMOYBY Kak
yMepeHHO ooOoramennyro Pb. Hcexoas w3  wimaccudukanuu, 3HAYCHUS
koadunmenTos odoramienus: Cu, Zn u Cd B 3anaanHoii 3oue 0putn HUXKE 2 (EF<2),
YTO CBUJIETENBCTBYET O MHUHUMaNbHOM obOoramenuu. Mcxons u3z koadduiuenrta
oborareHusi, OCTaIbHBIC MCCIICIOBAHHBIC TTOYBBI OBUTH MUHHMAJIBHO OOOTAIICHBI
Pb, Cd, Cu u Zn, 3a UCKIIOYEHUEM CEBEPHBIX U FOKHBIX IOYB, KOTOPbIE OBLIN
HE3arps3HEHBI Zn.

Paccunrtannbie 3HaueHus [geo AJis TOKCUYHBIX METANIOB B TTOYBaX, COOPAHHBIX U3
yeTblpex 30H Mccrik-Kyns, npeacrasiens B Tada. 3.2.3 Bo Bcex 30Hax 3HaYEHUS
Igeo cnenoBanu B cnenytromeM nopsike: Zn>Pb>Cu>Cd.

B nienom, Zn, Pb u Cu umenu caMmblie BBICOKHE 3HAaUCHUS HHACKcA [geo Bo Bcex 30HaX
uccienoBanus. CaMoe BBICOKOE 3HAaU€HUE UHJAEKCa Treoakkymyssiuuu Pb
HaOmroaeTcs B 3anagaHou 30He (8,85) u roxHOM 30HE (8,73), a Zn - B BOCTOUHOMU
3oHe (10,91) u roxHo# 30nHe (10,81). Ha ocHOBaHMM MHIEKCA TE€OAKKYMYJISIIMHU BO
BCEX 30HAaX IOYBa KiacCUPUUUpPYETCs Kak OuYeHb 3arps3HeHHas Zn, Pb u Cu.
OtpuiiarensHble 3HaueHus, HaOmomaembie st Cd, CBUACTENBCTBYIOT O HU3KOM
YPOBHE 3arpsi3HEHUS.

Ta6nuna 3.2.3 - Uaaexchl reoakkymyiisiiuu (Igeo) Tsokenbix MeTaljioB B TOYBE Ha
UCCIIeyeMOM TeppUTOpUU

3onbl Uccrik-Kyns Pb Cd Cu Zn

3amajHas 30Ha 8,85 - 3,32 8,09 10,69
CeBepHas 30Ha 8,69 - 245 8,38 10,72
IOxHas 30Ha 8,73 - 2,42 8,28 10,81
BocTounas 30Ha 8,48 - 2,45 8,34 10,91

Ta6muna 3.2.4 - Koadpduuuentsr 3arpsznenus (K3) u crenens 3arpszaenus (C3)
TSDKEIBIMA METAJJIAMU Ha HCCIIETyeMON TEPPUTOPHUH.

3onbl Uccrik-Kynst | Pb Cd Cu Zn Cdegree
3amajgHast 30Ha 1.47 0.60 0.79 1.45 4.32
CeBepnasi 30Ha 1.31 1.10 0.97 1.48 4.87
KO>xHast 30Ha 1.35 1.12 0.90 1.58 4.95
BocTounas 30Ha 1.13 1.10 0.94 1.69 4.87
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Kak BuaHo u3 tabnuusl 3.2.4 Zn uMmen BBICOKME 3HA4YeHUs 3arpsizHenus 1,69 B
BOCTOYHOM 30HE, B TO BpeMs KaK B IPYTUX 30HAX 3HAYEHUS KOJIEOATUCh B Ipeenax
1,45-1,58, 4TO Tak)Ke OTHOCUTCS K YMEpeHHOMY 3arpsisHeHuto. Pb, Zn, Cd Bo Bcex
30HaX KJIAaCCU(UIUPYIOTCA KaK YMEPEHHO 3arps3HEHHbIC, 3a HCKIIOYECHUEM
3amaJHoM 30HBI, Ie moysa ciabo 3arpszuena Cd.

Cu umen HauMeHbIIME 3HaYeHus1 Ko PuimenTa 3arpsi3HeHus Bo Bcex 30Hax 0,79-
0,94 u kiaccuduipoBanack Kak ciado 3arpsi3HEHHbIE.

KoadduumeHTs! 3arpsi3HeHus B 3aM1alHON 30HE B MOPSIIKE BO3pACTaHUS CIIeI0BAIN
aHaJIOTMYHON TeHaeHmu: Pb> Zn> Cu> Cd, a B Ipyrux MCCIeI0BaHHBIX 30HAX:
Zn> Pb> Cd> Cu.

ITo crenenn 3arpssHeHus nouys Mcceik-Kynb oTHocHTCS K cina0o3arpsi3HEHHBIM
TSOKEJIBIM MeTajiaM. 3HaUY€HUs CTEIICHM 3arpsi3HeHus cocTaBiisior 4,32; 4,87; 4,95

1 4,87 COOTBETCTBEHHO B 3aMaJJHOM, CEBEPHOM, F0KHON U BOCTOYHOM 30HAX.

Tabnuua 3.2.5 - Unnekc narpysku 3arpsisaenust (PLI) TspkenbiMu Metamiamu Ha
UCCIIEyEMON TEPPUTOPHU.

3anaaHas 30Ha | CeBepHast IOxnas 3ona | Bocrounas
30Ha 30Ha
PLI 0.25 0.52 0.54 0.50

Janupie Tabma. 3.2.5, mokas3bIBarOT, YTO B HCCIEAYyEeMbIX 30HaX 3HaueHus PLI
BapbupoBain B nuama3zoHe 0,25-0,54, uro Hmwke | W CBUAETEILCTBYET 00

OTCYTCTBUH 3arpA3HAIONIEN HATPY3KH.

Tabnuua 3.2.6 - [Torenuuansublil skonornyeckuit puck (PRI) Tsokenbix meTtamion
Ha UCCIIEAYEMOW TEPPUTOPHH.

30HbI McChHIK- Ei
Kyns PERI
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
IOxHag 30Ha 6,77 33,60 4,52 1,58 46,47
Bocrounas 30Ha 5,67 33,00 4,71 1,69 45,07
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[Torenunanbusiii 3konorudeckuii puck (PERI) oTnenbHBIX TSKENbIX METaJUIOB B
oOpas3iiax nmo4Bkl ObLI OLICHEH U MpeAcTaBiieH B Tadu. 3.2.6. Bo Bcex 30Hax 3HayeHus
MOTEHIIMAJIBHOTO JKOJOTMYECKOro pucka BapbupyroT ot 30,79 no 46,47 u
CBHJIETEIIbCTBYIOT O HU3KOM YPOBHE PUCKA.

DKkoyiornyeckasi oleHka mouBbl mo wmetony TPUAJL Owinma ampoObupoBaHa B
3anmagHoi 30He Mccbik-Kynbekoit obmactu. Ilo mannsiM, H.TotybaeBoii: “OTOT
PErvoOH SBJSIETCS BaXXHBIM TPAHCIOPTHBIM Yy3J70M OOJacTH U OO0yClaBIMBAET
BBICOKHM PUCK 3arpsi3HEHUS MOUYBbI TSXKEIBIMUA METAIJIAMU .

Y CTaHOBIIEHO, UTO TPAHCIOPTHOE 3arpsi3HEHUE OKA3bIBAET 3HAYUTEIBHOE BIUSHUE
Ha T[IOYBEHHBIE MUKpOOpraHu3Mbl. HaOmroganoch CHMKEHHME YHUCIEHHOCTH U
BUJIOBOTO pa3HOOOpa3usi BCEX HW3YUYEHHBIX TIPyNI MHKPOOPIaHM3MOB, 3a
UCKITIOUCHUEM TpUOOB, YTO CBUIECTEIBCTBYET 00 WX TOJEPAHTHOCTU K JAHHOMY
BULy 3arps3Henuss (tabn.  3.2.7). YHCIEHHOCTh AaKTUHOMMIIETOB Oblia
He3HauutTenbHoOM. HaOmiomamuce cexuuu Cinereus, Helvolo Flavus w Roseus.
[[Itammbl TpuOOB ObUIM WACHTUOUIIMPOBAHBI Kak Aspergillus, Fusarium u

Penicillium.

Ta6muma 3.2.7 — CpegHue 3HaAYCHUS YUCICHHOCTH TOYBEHHBIX MUKPOOPTaHH3MOB.
IIpoGkI mouB OakTepuH, MUKPOMUIIETHI, AKTHHOMMIICTHI,
KOEx10%/r KOEx10%/r KOEx10%/r
3amagHas 3oHa | 60 £ 5,39 24 + 2,89 30+ 4,73
don 76 £ 4,47 34+ 7,81 88 + 3,37

CpeJiHee U CTaHIapPTHOE OTKIOHeHHue, X £ SD

TecT-KynbTypbl TOKa3aJl BBICOKYIO UyBCTBUTEIIBHOCTD K TSXKEJIBIM METaJljIaM, U B
HAIlleM MCCIIEI0BAaHUU OHH ObUTH YCTaHOBIIEHBI B CIIEAYIOIIEM MOpsike: Raphanus
sativus <Lepidium sativum <Avéna sativa. Hanbomnee 4yBCTBUTEIbHBIMH OKA3AJINCh

cemena Raphanus sativus, npopacrtanue KOTOpbIx cocTtaBuiio 7% (tad:m. 3.2.8).
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Tabmuma 3.2.8 - Ilpopacranue, qnmuHa moOeroB W KOpHEH A BUAOB PACTCHUH,

cpejlHee 3HAUEHHUe M CTAHAApTHOE OTKIOHeHHe, X £+ SD

Tectupyembie Bcexoxec | [Inuna Jnuna DOUTOTOKCHUYECK
pacTeHus Tb, % cTeben, KOpHEil, uit 3pdexr npu
mm mm MpOpaIUBaHUU
ceMsiH, %
3amnajgHas 30Ha
Lepidium sativum L. | 40 7.8+£0,22 [9.1+£0,23 |48
Avena sativa L. 100 151+0,08 |15.1+024 |11
Raphanus sativus L. |7 71005 [3.5+£003 |75
don
Lepidium sativum L. | 77 154+ 0,30 |20.6 +£0,39
Avena sativa L. 90 19.8 +£0,35 | 14.2£ 0,55
Raphanus sativus L. | 27 17.2+0.32 | 23+0.22

OOpa31el MOYBHI 3aNaHONW 30HBI OKA3bIBAJW 3aMETHOE WHTHOMPYIOIIEE JICHCTBUE
Ha HAJI3EMHYIO M MOJ3EMHYI0 YaCTH PACTCHHUH MO CPABHEHHIO C KOHTPOJIbHBIMU
nokasarensiMu. [IpogeMoHCTpUpoBaHa BBICOKAas TOKCHYHOCTb, BBI3bIBAIOIIAS
npopactanue ceMsiH Raphanus sativus L. 6onee yem Ha 50 %, 4TO MOATBEpPKIAET
HauOOJbIIYyI0 MHPOPMATHBHOCTh  OMOTHYECKOTO  KOHTPOJS  TOKCHYHOCTHU
npupoaubix cpex [301], [302].

Ha pucynke 3.2.2 npenacraBieHbl pe3yibTaTbl XUMUYECKUX, TOKCUKOJIOTHYECKUX U

OMOMHINKAIIMOHHBIX JaHHBIX.

EtoxRI

1
0,8
06048
0,4
o

0

0,64
EcoRl

Pucynox 3.2.2 Paccumrtannpie unaekchl pucka (RI): xumuueckuit (ChemRI),

0,47

ChemRlI

skoTokcukoiorunueckuit (EtoxRI), sxonorudeckuii (EcoRI)
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WHTerpanpHbll MHAEKC, PACCUMTAHHBIM 10 TPUAAHOMY noAXoxy M pasHbid 0,55,
OTHEC H3KoJlorudeckoe coctosHue mouB Hcchik-Kynbckol o0mactu K CHIBHO
HapyLIEHHOMY.

HabGmroganuch pa3nuuus B YPOBHSX HAKOIUICHUS TSHKEIBIX MeTauioB B Mcchik-
Kynbckoit 30He. B deTbipex 30Hax HAOMIOJATMCh BBICOKHE YPOBHH 3arps3HEHUs
TSDKEIBIMHA METAJIaMH, TAKUMU Kak Pb u Zn. KoHIeHTpanmu TSHKETbIX METaIOB B
nouBax Mccbik-Kyns pacnosiaranuchk B ClIEAYIOUIEM MOPSAKE Bo3pacTaHus: Zn>
Pb> Cu> Cd. CornacHo pacCUMTaHHBIM IOKa3aTesiAM, 3amajHas 30Ha YMEPEHHO
oboramena Pb. Dta 30Ha SBIsSETCS TPAHCIOPTHBIM Y3JIOM BCEX aBTOMOOMIBHBIX
JIOPOT PErvOHa, YTO MOATBEPKIAET BEPOATHOCTH MpeoOiaJaHus 3TOro MeTajia.
WNHaekce reoakkyMyJIsiHAK MOKa3bIBAET, YTO BCE 30HBI UPE3BBIYANHO 3arpsi3HEHBI Zn,
Pb u Cu, B TO Bpems kak 3arpsisHenue Cd ymepenHoe. Breicokue 3Hauenus Igeo
ObUIM TMOJy4YeHBI JJid Zn Ha BceX ydacTkax orOopa mpoO. ConaepkaHue LHUHKA B
YCTBIPEX 30HAX PACIIOJIOKCHO B CJICAYIOIIEM IMOPSIAKE: BOCTOK> FOI'> CEBEp~> 3amaj.
[TocTynnenue NUHKa B MOYBY CBSI3aHO C UCIOIB30BAHUEM PA3IMYHBIX YI00OpEHUH,
MIPUMEHSEMBIX B CEJILCKOM XO35MCTBE, a Takke npu cxxurannu yris [303]. Crnenyer
OTMETHTb, YTO B BOCTOUHOM MpOoBUHIIMHK [[)KepranaH pa3BUBaeTCs yrieao0bua, 4To
BIIUSICT Ha MpeobiiajaHue IIMHKA B BOCTOUHOM 30He. KoapuimeHT 3arpsizHeHus Bo
BCEX 30HAX BBIABWI YMepeHHoe 3arpsisHeHue Pb, Zn u Cd, 3a uckioueHueM
3araiHoM 30HbI, TJIe MOJIy4eHO Hu3Koe 3arps3Henue Cd. 3HaueHus NOTeHHaIbHOrO
9KOJIOTMYECKOTO PHUCKa JJisi BCEX YYacTKOB O0TOOpa MpoO YKa3bIBAIOT HA HU3KUU
DKOJIOTMYECKMUA PUCK B MMOYBAaX. MEXIMCUUIUIMHAPHBINA MOAXOJ, OCHOBAaHHBIM HA
JAHHBIX XUMHH, DKOJIOTUH M TOKCUKOJOTHUH, XApaKTEPU3YyeT MOYBY KaK CHIIBHO
HAapyUIEHHYIO U OTHOCHUT €€ K 4 kareropuu kadectBa. [logxonq TPUA/I, koTopslii
TaK)K€ YUYUTHIBAET COCTOSHUE TIOYBEHHOM OHOTHI, Oosiee WHOOpPMATHUBEH s
JOJITCOCPOYHOM MEPCIIEKTUBBI, MOCKOIbKY OMOTHYECKHE KOMIIOHEHTHI YSI3BUMBI U
YyBCTBUTEJIBHBI K PA3JIMYHBIM 3arpsi3HEHUsIM [257].

3axniouenue: Pe3ynbTaThl JaHHOTO HCCIECIOBAHUS IIOKA3ajdd 3HAYUTEIbHBIE

KOJieOaHUsI KOHIICHTpaIlui TSKEIbIX METaUIOB B Mpeaeiax HucclieayeMoin
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tepputopun. KOHIEHTpanuu TsOKENbIX MeTamioB B nouBax Mccwik-Kyns
pacrnoyiarajiuch B CieaylolleM mnopsijake Bo3pactanus: Zn> Pb> Cu> Cd. Takue
noKasareiu, Kak Kod(@uiueHT oOorameHuss U KO3(DPUIMEHT 3arps3HeHus,
nokaszanu, 4yto mouBel Mccweik-Kyns ymepenHo 3arpsizuensl Pb, Zn u Cd;
re0aKKyMYJIAlMs  BBISIBUJIA OKCTpeManbHOe 3arpssHenue Pb, Zn u Cu.
[ToTeHMaNbHBIN YKOJTOTMYECKUN PUCK OLICHUBAECTCS KaK HU3KHM, B TO BPEMS KaK
noaxon TPUAJI xapakrepusyeT MOYBY KaK CHUJIIBHO 3arpsi3HEHHYIO U MOKA3bIBAET,
YTO UCIIOJIb30BaHNE OMOTUYECKUX KOMIIOHEHTOB P OLICHKE CTENIEHU 3arpsA3HeHUs
SBIIIETCSI THPOPMATHUBHBIM. Pe3ynbTaThl TAHHOTO UCCIIEI0BAHMS MTOKA3bIBAIOT, YTO
HEOOXOJMMO TPHUHATH aJIeKBATHBIE MEPHI M0 OTPAHUYECHUIO U PEryJIUPOBAHUIO
NeATENbHOCTH YesioBeKa B paiioHe o3epa Mccblk-Kyiib, 4TOOBI 3aIIMTUTH TOYBY OT
JTaNbHEHIIero yXyIIIeHWs] W 3arps3HeHus. BakeH MNpaBHIbHBIA  BBIOOD
UH()OPMATUBHBIX METOJAOB, IMO3BOJSIOIIUX OLICHUTh pEaJTbHOE COCTOSHUE
DKOCHCTEMBI. Pa3nuuyHble 3KOJIOTMYECKHUE HHAECKCHI, OLECHHUBAIOIINE COCTOSHUE
ypOaHU3UPOBAHHBIX JKOCHCTEM, IOKa3aldl pa3Hyl0 CTeneHb BAUsSHUA. Takue
UHICKCHI, Kak Ko3(puuueHT obOoramieHusi, Kod(PPUUUEHT 3arps3HeHus,
r€0aKKyMYJIALUS U ITOTEHIMAJIbHBIN SKOJIOTHUYECKUM PUCK, YKA3bIBAIOT B OCHOBHOM
Ha 3arps3HECHHE NOYB ONPENEIICHHBIMU TSKEIbIMU MeTaiaMu, a mertoa TPUAJL,
OLICHUBAIOILUN COCTOSTHUE CPEbl IO TPEM OCHOBHBIM MOKA3aTENSIM (XUMHUYECKUM,
HKOTOKCUKOJIOTUYECKUM U OMOMHANKAIIMOHHBIM ), I03BOJISIET HanOoJiee JOCTOBEPHO
OLIEHUTHh  DJKOJOTHYECKOE COCTOSHHE CIIOKHOM TIOYBEHHOM DKOCHUCTEMBI.
[ToarBepxaasi, 4To JJIsi KOMILUIEKCHOW OLEHKH COCTOSIHUSI [IOYBEHHOW SKOCUCTEMBI
BXXHO YYMUTHIBATh COCTOSIHME OWOTHI KaK HEOTHhEMJIEMOM YacTH OIEHHWBAaeMOMU

9KOCHCTCMBEI.

Jlanee onsa oyeHkKu IK0O102UYECKO20 COCMOAHUA MEXHO2EHHO HAPYUWIEHHBIX NOY8
2opuwlx IKocucmem Ax-Trozckozo pyonuka ucnonvzosanu nooxoo TPHAJL.
Tepputopuss Keipreizckoii PecnyOnuku mojaBepraercsi BO3JCHCTBUIO OTXOJIOB

pa3IUYHBIX ~ OPEeANnpusATAd, B  MEPBYHO  OYEpeab  TOPHOAOOBIBAIOIIEH
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OpoMbIIUIEHHOCTH. Ha Tepputopun pecnyOJMKM Ha TOpHBIX XpeOTax ObuIn
pa3MenIeHbl XBOCTBI Pa3JIMYHbBIX IIPOMBIIIJIEHHBIX MpEeANPUATAN
ropHojaoOsIBatoneit orpaciau. OZHUM U3 TAKUX TOPHBIX XpeOTOB sABsieTcst AK-T103,
pacniosioxkeHHbI B 145 kM oT cTonunbl Keipreizckoii Pecy6nmku Ha BeicoTe 2300
M HaJl YypoBHeM Mops. B pe3ynbrare nAesITENbHOCTH TOPHOAOOBIBAIOIIEH
NPOMBIILIEHHOCTH AK-TI03a panoaKTUBHBIE OTXObI 00beMoM 4,17 MiH M GbLIX
pa3sMenieHbl B 4eThlpex XBocToxpaHuiumax B aoiauHe Kuum-Kemun. Ceinyune
OTXO/Ibl, COJEPKAIME PATUOAKTUBHBIE DJIEMEHTBl M TSKENIble METaJIbl, KaK
OpaBwio, IMepememialorcs Ha 1ouBy. CHOCOOHOCTh TSIKENBIX METauIoB
NepeMeNIaThCs B MOYBE U OMOAKKYMYJIUPOBATHCS JKUBBIMU OPraHU3MaMHU, MOBBIIIAS
TEM CaMbIM UX TOKCHYHOCTb, J€IAET UX OJHOW U3 CaMbIX CEPbE3HBIX IJ100aTbHBIX
skojorunueckux mpoodiem [304], [305]. 3arps3HeHne TSKEIBIMU METAJIaMUA MOYKET
HEH30EXHO MOBJIMATH HA KAYECTBO MOYBBI WJIM BOJBI C TeueHUeM BpeMeHu [306].
Oco3HaHuE OLIEHKH PUCKOB JIOJXKHO OBITh MPUOPUTETHBIM, YUUTHIBASI IOCTOSHHBIN
pOCT 3arpsi3HEHHUs TMOYBBI, BOJABI M BO3JyXa TSKEJIBIMU METaUlaMH U OOILEro
3arpsi3HEHHs OKpYy»Karollel cpeanl B riodanbHoM macmtade [307]. B Hactosiee
BpEMsI TPH XBOCTOXPAHWJIMIIA 3aKOHCEPBHPOBAHBI, a XBOCTOXpaHwiuile Ned
ABJISIETCA AEMCTBYIOIMM. OCHOBHBIMU BUJAMH OTXOJIOB SIBJISIFOTCS PAIMOAKTUBHBIN
TOPHUIA, TSHKEITBIC METAILTBI, TAKUE KaK KaJAMUI, MOJIMOACH, CBUHEIT, ITUHK, OCPUILIHIA,
a TaKKe OKCHJIbI raHUS U MUPKOHUS. XUMUYeCKui coctaB 0Tx010B: Th - 0,038 %,
Pb - 1o 0,12 %, Zn - go 0,07 %, Th203 - (0,11-0,15) %, Y203 - no 0,02 %, ZrO> -
(0,2-0,5) %, Mo - 10 0,007 %, F - 10 0,1 %, Cu - 10 0,015 % [308]. Dkosoruueckas
cuTyalus B peruone HeOnaromnpusitHas. B nexabpe 1964 rona npousoiesn npopeiB
yIepKHMBaromen 1aMObl, B pesyibrare 4ero 6omee 600 000 M> paIMOaKTUBHEIX U
TOKCUYHBIX OTXOJI0B BBITEKJIO U3 XBOCTOXPAHWINILA B peKy U AoJinHy Knun-Kemun
[304]. Tem cambIM ObLIa TOCTaBJIEHA MO/ YTPO3y 0€30MACHOCTh BCEU IKOCUCTEMBI
nomuabl Kuun-Kemuna. Muorue yuensie Koipreickoit PecnyOnumku wusywanu
BIIUsHUE T00bIUM AK-Tr03CKOM pyabl Ha oKpyskatoiryto cpeay [300], [304], [308].

CornacHO HUX MCCIEIAOBAHUAM, JEATEIBHOCTh (aOpuku 10 OOOralieHHIO
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pEIAKO3EMETbHBIX METAIOB pyAHUKa AK-TI03 - ee 0TXOJbl U OCOOEHHO aBapusl,
npowusoieamas B 1964 rony, - HeraTUBHO cKa3zajiach Ha 340pOBbe kutenen Kuuun-
Kemunckoit nonunsl. [lo nanasim HMU onkonorum u paguonorun Keipreizckon
Pecny6nuku, 3a0oneBaeMocTh HOBoOOpazoBanusiMu B Kemunckom paitone B 2005-
2010 romgax cocraBiger okoio 145 ma 100 000 uemoBek, B coceaHeM MccChIk-
ATHHCKOM paiioHe 3TH NOKA3aTeNu COCTAaBIA0T 0Kojo 105, a B 11eJ1IoM 1o CTpaHe -
okoJio 90 [309].

O1eHKa YKOJI0THUYECKOTO COCTOSIHUSI KOCUCTEM PErHoHa MPOBOIUIACHE B OCHOBHOM
aHATUTUYECKUMHU MeTofamMu. VHBIMU clIoBaMHU, COJIEp)KaHHE B TECTOBBIX MPoOax
TSKEJIBIX METAIJIOB XUMHUYECKUMH METOJAMH U UX CPABHEHHUE C YCTAHOBICHHBIMU
[TJIK HEe maeT mOCTOBEpHOW M OOBEKTHUBHOM OIEHKH DKOJIOTHYECKOTO COCTOSHUS
sKkocucTeM. Jlyig TMONHOW OIEHKH BO3JCHCTBUS aHTPOINOTEHHBIX (HaKTOPOB Ha
OKPY’XKalOIIyI0 Cpeay Ba)XXHO H3YUUTh BIUSHHUE 3arps3HSIONIMX BEIIECTB Ha
OouorenHble 1 abuorennsie komnoHeHTs! [310]. Hanbonee akryanbHO# mpoOiemoit
OCTAETCS MOUCK ONTUMAJIBLHOIO PEICHUS I MHTErPALIMHU JAHHBIX SKOJIOTHYECKOTO
mouutopunra [311], [312]. Cpemn Hux — moaxon TPUAJI, ocHOBaHHBIN Ha
METOJOJIOTUM  MEXIUCUUIUIMHAPHOTO  YPOBHSA,  YYHUTHIBAIOIIEH  JTaHHbIC
XUMHYECKUX, DKOJIOTUYECKUX M IKOTOKCHUKOJIOTMYECKMX ucciegoBanuii [313].
KommiekcHble HCCleoBaHusl 3arpsi3HEHUsI MOYB MPOBEJAEHBI B OKPECTHOCTAX
nocenka Kuum-KemuH, mnouBeHHass SKOCHCTEMA KOTOPBIX MOABEPraeTcs
BO3JICUCTBUIO OTXOJI0B (XBOCTOB) MIPOMBIIICHHBIX peaNpUATUNA
ropHojioObIBaromie orpaciu. llenplo HammMx uccaeqOBaHUKM Oblla OIICHKA
TOKCUYHOCTH TIOYBEHHOM SKOCUCTEMBI AK-TI03 € HCHOJIB30BAHHEM MOIX0/A

TPUA/JI. Cxema oTOopa MOYBEHHBIX 00pA3IOB MpUBEICHA Ha pUCYHKE 3.2.3
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B pe3yJabTarc HNPOBCACHHBIX I/ICCJIeI[OBaHI/Iﬁ IMOJIYYCHBI  HMIKCCJICAYIOHIUC

pe3yJIbTaThl, KOTOPhIE OBLIN OMYOJUKOBaHBI B cTaThe [314] 1 IpUBEICHBI HIKE:

“Oyenka 5K0102UYeCK020 COCMOANHUSL NOY8 NO XUMUYECKUM napamempam .
BaxxHbIM KpuTepueM, BIUSIONIUM Ha SKOJIOTUYECKOE COCTOSHUE IOYB, SIBJISIETCS
3arpsi3HEHUE TshKesnbIMM  MeTauiamu.  CoJepkaHue TSDKENbIX METaUIOB B
HCCIIeyeMBbIX ITOYBAX MpeCTaBIeHO B Tabi. 3.2.9

ConepkaHue IIMHKA HA BCEX YETHIPEX y4ACTKaX XBOCTOXPAHUIIHUIIA 3HAYUTEIHLHO
npeBbimaeT ¢oHoBble 3HaueHUs. Ha xBoctoxpanmwnmmmax No2 u Ne3 ormeudeHbl
MOBBIIIIEHHBIE KOHIIEHTPAIlUU CBUHIIA 110 CPABHEHHIO C (POHOBOM MPoOOI TaKKe B 6-
7 pa3, B TO Bpems Kak Ha xBocroxpanmwnumax Nel m Ne4 ero xkoHueHTpanus
npeBbIaeT B 6osee uem B 20 pas.

Ha Tteppuropun pyanuka Ak-Ti03 ypoOBEHb HKCHO3UIIMOHHOW [03bI TaMMa-
U3ITy4YEeHHs] Ha TIOBEPXHOCTH OOBEKTOB HaxonuTcs B auanazoHe 40-60 mxP/dac.
OpmHako B OTJEIBHBIX aHOMAJBHBIX TOUKaX oH gpocturaet 700 mxP/gac [315].

Tabmuma 3.2.9 - Coneprkanue TSHKETbIX METauIoB (MI/KT) B 0Opa3iiax mouyB

OO6pa31bl MOYB Zn £+ SD Pb £ SD
XBoctoxpanuauma Ne 1 658.90 + 26.38 469.92 +26.81
XBocroxpaHuiuiia Ne 2 669.70 + 31.37 387.25+27.87
XBocroxpanuiuiia Ne 3 781.90 + 26.15 391.56 +34.52
XBocTtoxpanunuia Ne4 698.20 + 0.54 1847.51+ 35.56
®oun 104.86 £17.19 62.82 +£17.04

CpelHee U CTaHAapPTHOE OTKJIOHEHHE, X + SD

“Oyenxa  dKON02UYECKO20  COCMOSHUS ~ NOY8  NO  MOKCUKOJIO2UHECKUM
noxkazamensim’’.

(13

Jlns  onenku sxosnormdeckoro pucka (ODP) HEoOX0aUMO HCHOJIL30BaHUE
TOKCHUKOJIOTUYECKHX OWompoO I  OmpenesieHHs TMOTEHIUAIbLHOTO PHUCKA
3arpsi3HEHUS! JJ1s1 OTACIBHBIX KUBBIX OPraHU3MOB U DKOCUCTEMBI B 11e710M” [316].
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TecT-KynbTypbl HOKA3aJIM BHICOKYIO YYBCTBUTEIBHOCTh K TSXKEIBIM METaJJIaM, U B
HAIlIeM MCCJIeJI0BAHUM OHU ObUIM YCTAHOBJICHBI B CIEYIOIIEM Nopsike: Raphanus
sativus L. <Lepidium sativum L.<Avena sativa L. Hanbosee 4yBCTBUTEIbHBIMU
oKazanuch ceMeHna Raphanus sativus L.

Ha o6pasnax xBoctoxpanuaung Nel, No2 u Ne3 mpopacranusi ceMsiH peauca He
Ha0moganock (Tadma. 3.2.10).

Ta6muma 3.2.10 - BcxoxkecTh, ajiMHA MOOErOB W KOPHEHW MCCIIEIyeMbIX BUJIOB
PACTCHHH B Pa3JIUYHBIX 00pa3lax MmovB

TecT-00BbEeKTHI Bexoxke [nmna Jmvna kopHs, PUTOTOKCHUYEC
cTh,%  cTebs, mm Kkuii 3 PexT no
mm BCX0XKECTH
cemsH, %
XBocroxpanuiuiie Nel
Lepidium sativum L. 10 2,55+0,22 2,98 £0,23 79
Avena sativa L. 20 1,05+0,08 3,20+0,24 90
Raphanus sativus L. 0 0 0
XBocToxpaHuiuiie Ne2
Lepidium sativum L. 20 1,84+ 0,30 2,87 +0,39 58
Avena sativa L. 40 1,53 £0,35 4,48 £0,55 80
Raphanus sativus L. 0 0 0
XBocToxpanumnuiie No3
Lepidium sativum L. 25 2,21+0,44 3,23 +0,88 58
Avena sativa L. 40 2,04 £0,43 4,82+0,73 75
Raphanus sativus L. 20 0 0
XBocroxpanuiuiie No4
Lepidium sativa 40 2,80+0,36 2,47 +0,50 68
Avena sativa L. 30 4,05+0,78 6,30+ 1,11 50
Raphanus sativus L. 20 1,65+0,12 0.2
®oH
Lepidium sativa 100 3,25+0,73 4,06 £0,62
Avena sativa L. 95 5,96 +098 7,23 +1,15
Raphanus sativus L. 10 | 0.3

CpelHee U CTaHAaPTHOE OTKJIOHEHHE, X + SD

Bo Bcex oOpasiax mo4Bbl 3HEprus npopactanus cemsin Lepidium sativum L. (20-
40%) u Avena sativa L. (10-40%) Oplma HM3KOW TO CpaBHEHUIO C (POHOBBHIMU
3HaueHussMU. Camblii HU3KHIM TIpoLeHT BexoxecTu Lepidium sativum L. (10%) u

Avena sativa L. (20%) otmeueH B oOpa3ie xBocroxpanuiuiia Nel. O6pa3iibl HOYBbI
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BCEX XBOCTOXPAHWJIMIL OKa3zaJii 3aMETHOE WHrulupyloiiee ACHCTBHE Ha
HAJ[36MHYIO M TIOJ3€MHYIO0 4acTu pactenuil Lepidium sativum L. u Avena sativa L.
M0 CPaBHEHUIO C KOHTPOJBHBIMH IMOKAa3aTeNIsIMU. TsKeable METaJUIbl SIBIISOTCS
MOOWJIBHBIMU M TOCTYITHBIMU JIJISI PACTEHHH, KOTOPBIE MOTYT TPaHCJIOIUPOBATHCS B
CheOOHBIC YaCTHU M YIPOXKaTh 0€30MacHOCTH MUIIEBBIX NMpoaykToB [317], [318],
[319]. BBICOKYIO TOKCHYHOCTb, BBI3BIBAIOLIYIO CHI)KEHHE IPOPACTaHUS CEMSH
Lepidium sativum L. u Avena sativa L. 6onee yem Ha 50%, moka3anu Bce 00pa3iibl
MOYBKI, MOJTBEPKJIasi HAUOOJIbIIYI0 UH(HOPMATUBHOCTh OMOTHUYECKOIO KOHTPOJIS
TOKCUYHOCTH MPUPOJHBIX CPEJl, YTO OTMEYAIOCh paHee Apyrumu aBropamu [320],
[321], [322]. Bo3MOXHO, UIMEHHO TO3TOMY YPOBEHb 3a00J€BaEMOCTH MECTHOTO
HACEJICHUS] OHKOJIOTHYECKIUMU 3a00JICBAaHUSIMHU BBICOK.

“Oyenka 2K0102U1ecK020 COCMOSIHUSL NOY8 NO NOKA3AMeNIM OUOUHOUKAYUU .
Pe3ynbTaThl OMOMHIMKAIIMOHHBIX UCCIIE0BaHUMN MTOKA3aJIU, YTO TSXKEIIbIe METaJlIbI
OKa3bIBAIOT HMHTUOMpYIOIIEe JCHUCTBUE HAa POCT W Pa3BUTHUE IMOYBEHHBIX
MUKPOOPTaHU3MOB. OtmeueHo npeoOIagaHue YCTOMUYHMBBIX bopm
MUKPOOPTaHU3MOB B  HCCIEIyeMbIX TMO4YBax. Tak, COINIACHO  HalluM
omyONIMKOBaHHBIM  uccieAoBanusM: “TlpencraBurenyu akTUHOMHIIETOB pPoja
Streptomyces ObUIH TIPEICTABIICHBI IPEUMYIIECTBEHHO ceKMsIMU Albus u Cinereus,
YTO CBUJICTENBCTBYET 00 X YCTOMUMBOCTH K TSKEJIBIM METaJllIaM, KaK OTMEYalld U
npyrue uccnenoarenu [323]. B xBoctoxpanunuiie Ne 4, ToMUMO TTpeACTaBUTEIIEH
cekiuit Albus n Cinereus, ObUTH BBISBICHBI ipeicTaBuTeNU cekiuit Helvolo Flavus
U Azureus, KOTOpblE OTCYTCTBOBAJIM Ha JIPYTUX ydacTkax. PasHooOpasue rpudoB
ObLIO0 TIpencTaBiieHO Bunamu Aspergillus, Penicillium, Trichoderma, Fusarium wn
Mucor. HauMmeHbiee pa3HooOpa3ue TpuOOB  OTMEUEHO Ha  ydacTKe
xBocToxpanmmmma Nel (tab6n. 3.2.11). Haubornee ycTOWMYMBBIMU K BBICOKUM
YPOBHSIM 3arpsi3HCHUS] TIOYBBI TSDKEJIBIMM META/UIAMU OKa3aJduCh BHJBI POJIOB
Aspergillus  w  Penicillium” [323], 4To TakXke OTMEYaJIOCh JAPYTrUMU

uccnenoarensimu [324]. B palioHe wuccienoBaHuss OTMEUEHO TpeolsagaHue
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TEMHOOKPAIIICHHBIX TPUOOB, YTO TAKXKe IMOATBEP)KIAeT YCTONYHMBOCTH T'PHUOOB C
MEJIAaHUHOBOM OKPACKOM K MOBBIIICHHOW paJualiy U TSHKEJIbIM MeTaiuiam [325].
JlanHble HCClIEOBAaHUN MMO: “U3YYEHUI0 MHUKPOOMOJIOIMYECKOro pa3HooOpa3us
TEXHOT€HHON 3KocucTteMbl AK-Tr03 1O BHAAM, YCTOWYHBBIM K BO3JEHCTBUIO
TSKEJIBIX METAUIOB M PAaJMOAKTUBHOTO TOpus, OTMeTWwIn yBennueHne KOE
OakTepuil W AKTMHOMUIIETOB poja Streptomyces TNPU MUHUMAIbLHOM BHUJOBOM
pa3zHooOpa3uu, 4TO SIBJISAETCS IMOKa3aTelieM JerpaJupyromen skocuctemsr” [326].
Uem Gosiee ycTounBa 3KOCUCTEMA K BO3JICUCTBUIO aHTPOIIOTE€HHBIX (DAKTOPOB, TEM
BHIIIE €€ BHUAOBOE pa3zHooOpaszue [325]. DTO OTHOCUTCS W K TOYBEHHOMH
MUKpOOHOTE, KOTOpas BHUAO0Opa3yeTcss TMOJ  BO3JIECHCTBUEM  pa3IMYHBIX
aHTPOTIOTCHHBIX (PakTOpoB cpenbl [326]. Takke OBUTM PacCMOTPEHBI BapHUAHTHI
UCIOJIb30BAHUS TTIOUBCHHBIX (PEPMEHTOB, B Kaue€CTBE OMOMHIUKATOPOB, MPU OIICHKE
AKOJOTUYECKOTO COCTOSIHHUS.

Tabnuma 3.2.11 — Mukpoopranu3msl HHIUKATOPHI TIOYB

[TouBeHHBIE 00pA3LBI OaKTepUH, MHKPOMHUIIETHI, AKTMHOMMIETHI,
KOEx10%r KOEx10%r KOEx10%r
MTOYBBI ITOYBBI TOYBBI

XBocroxpanuiuiie Nel 39,67+8,39 1,67+2,89 24,67+ 4,73
XBocroxpaHuiuiie Ne2 141,33 £29,5 12,7+2,89 84,67+ 28,04
XBocToxpanuiuiie N3 52,33 +31,09 6,33 +0,53 2,33+ 2,08
XBocToxpanuiuiie No4 148,67£76,29 11 £ 3,07 87,33+ 26,58
®don 88,33 £57,47 23+7,81 73,67 7,37

CpenHee U CTaHIAPTHOE OTKIOHECHHE, X +SD

beuta mpoBeneHa OIEHKAa BO3JCWUCTBHS aHTPOIMOTEHHOTO 3arps3HEHUs Ha
aKTUBHOCTbH (DEPMEHTOB MOYBBI B OKpEeCTHOCTAX Kapa-banTHHCKOro ropHOpYIHOTO
KOMOWHATa, Pe3yJIbTaThl JAHHOTO WCCIEeNOBaHMsS ObUIM omyOnukoBaHbl [327].
[TouBa sBNsIETCS HEOTHEMIIEMON YacThIO OMOTEOIIEHO30B M OHMOC(hEpHl B IEJIOM,
BEITIOJTHSST BaXKHBIE TPHUPOAOOXpaHHbIe (PyHKIMU. OHAa OOecreYrBaeT XU3Hb Ha

3emiie, y4acTByeT B KPYTrOBOPOTE BEIIECTB M SHEPTUH B OMocdepe 1 CrmocoOCTByeT
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CTa0MWIBHOCTU 3KocucTeM. OJHAKo, B YCIOBUAX PACTyLIEHd aHTPOIOI€HHOU
Harpy3KH Ha IJIaHETY, I0YBa MMOJIBEPraeTcs Aerpajaluu B pe3yibTaTe BO3ICUCTBUS
YEJIOBEYECKOU JEeSATENbHOCTU. DTO BIUSET HAa BCE KOMIIOHEHTHI Ouocdepsl u
NOAYEPKUBAET Ba)XHOCTb OLIEHKA COCTOSHHUS TOYBBI U €€ BO3MOYKHOU
peabunutanuu [328]. depmMeHTH B TMOYBE UIPAIOT KIKOYEBYIO pOJb B
OMOXMMHYECKUX TMpolieccax, ompeaelisisi ee (yHKIUOHATBLHOCTh. OHU SBISIOTCS
OMoKaTalu3aTOpaMu, CIIOCOOCTBYIOIIUMH PA3JIOKEHUIO OPTaHUYECKOr0 BEIIECTBA
U HUPKYJSLIUU OMOTEHHBIX 3JIEMEHTOB B MOYBE. DTU (DEPMEHTHI MOTYT BBIACIISITHCS
pa3IMYHBIMA OpPraHU3MaMH, TAK KaK HUX KU3HEAEATEIbHOCTb CO3HA€T B IOYBE
CIOXHBIC OWoxumuueckue cucrembl [329]. HUzyuenue depMeHTaTUBHOU
AKTUBHOCTH B IOYBE MPEACTABISECT COOOM MOIIHBIA MHCTPYMEHT [JISl OLICHKHU
aHTPOIOTEHHOT'0 BO3JACHCTBUS U pa3pabOTKU CTpaTEeruu peadbunnranuu mousbl. OHa
OTpaKAET JUHAMUKY BXKHBIX OMOXMMHUYECKUX MPOLIECCOB, TAKUX KaK Pa3iokKEHUE
OPTraHWYECKOTO MaTepuajia ¥ HATpU(DUKAIUSA. OTH TPOIECCHl  SBISIOTCS
KJIFOYEBBIMU JJIS1 TIOJJICPKAHUST 3I0POBBSI MOYBBI U 3KOCUCTEMBI B 1esioMm [330].
DepMEeHTHI  SBISIOTCS YYyBCTBUTEIBHBIMU HMHAUKATOPAMM 3arpsi3HEHUS, U HX
AKTUBHOCTh MOET MEHSTHCS B 3aBHCUMOCTHM OT THUIIA 3arps3HUTENS. U €ro
koHneHTparuu [331]. B yacTtHocTH, Takue (epMEHTHI Kak ypeasza, Karajgasza, U
JETHIPOTEHA3a, MOTYT HWCIIOJIB30BATHCA ISl OOHApyXKeHus HedTe3arps3sHEeHHBIX
MOYB. Ypeas3a 4acTo MOBBIIIAET CBOIO aKTUBHOCTD MPU HATUYUU HEPTH, UTO CBSI3aHO
C pOCTOM aMMOHU(UIIUPYIOIIUX MUKPOOPraHu3MoB. OJIHAKO TMOCJE 3aBEPIICHUS
MIPOLIECCOB JIerpajialiud He(PTH, aKTUBHOCTh ypea3bl CHIDKAETCS, a aKTUBHOCTh
KaTajnasbl YBEIMYMBAETCA. OJTH HM3MEHEHUS B AaKTUBHOCTU (PEPMEHTOB MOTYT
CIIY)XUTh TIOKA3aTeNsIMH JIsl TUATHOCTHKUA COCTOSIHHSI TOYBBI MMOCTE HEPTIHBIX
sarpsisHennii [332], [333]. Mcnonb3oBaHue MOYBEHHBIX (PEPMEHTOB B KadeCTBE
WHJMKAaTOPOB aHTPOMOTCHHOTO 3arpsi3HEHUsS] TMOYB B IMPOMBIIUICHHBIX TOPOaaX
uMeeT OOJBINOE 3HAYCHHE JIJISi OICHKH DKOJIOTHYECKON OOCTAaHOBKH W 3I0POBBS
nouB [334], [335]. B cBsizu ¢ 3TUM, NPOBEICHUE MCCIEAOBAHUN AKTUBHOCTU

(bepMeHTOB B 3arpA3HCHHBIX ImouBax MpEeaOoCTaBIISICT BO3MOXXHOCTb
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JIMarHOCTUPOBaTh U OLICHUBATh CTENEHb 3arpsi3HEHUsI IOYBBI PaA3IMYHBIMU
3arpsi3BHUTENIIMM, TaKUMH Kak He(pTh, MeTaulbl WIM TMECTULMJIbI, a TaKKe
UCIIOB30BaThCA B KadecTBe OuomHaukaropa B mnoaxonae TPUAJI. Baxno
POJI0JDKATh HMCCIENOBAHUA B 3TOW 00JacTH W pa3pabarbiBaTh OoJiee TOYHBIC
METO/bI ISl OLEHKH AaKTMBHOCTH TOYBEHHBIX (DEPMEHTOB M WX B3aUMOCBS3H C
AHTPOTIOTCHHBIMU ~ BO3JCHCTBUAMH, UYTOObI Oosnee APQPEeKTUBHO  pelaTh
HKOJIOTHYECKUE TTPOOIEMbI, CBSI3aHHBIE C 3arPSA3HEHUEM TTOUB.

Komnnexcnas skonoeuueckas oyenxa nougenuvix ycioguil no memooy TPUAJ]

Ha pucynke 3.2.4 npencraBieHbl pe3yiabTaTbl OLUEHKH 3KOJIOTMYECKOTO0 KauecTBa
MIOYB HA MCCIEAYEMBIX YyYacTKaX MO XHMHYECKHM, TOKCHUKOJIOTMYECKUM U
OMOMHIUKAIIMOHHBIM JaHHBIM. JKOoTOKCcuKoJoruueckuit uuaekc (EtoxRI) okazamncs
HamOoJiee UyBCTBUTENBHBIM TIPU OIEHKE TIOYB, 3arpsI3HEHHBIX TSKEIBIMU

MeTaJlJIJaMU [0 CpaBHEHUIO ¢ xuMuueckuM uHjiekcoM (ChemRI).

ChemRlI ChemRl
1 1
0.5 0.5
* ,“
..0 0 o“ ':0 0 .
4 ees05
------------ --0-&]- g?g-___.--l'
EcotoxRlI EcoRl EcotoxRI EcoRl
ChemRlI ChemRl
1 1
0.5 0.42
.0”' .“‘
S0 SO
085 eeeee 081 Q77,0058

EcotoxRI

EcotoxRI

EcoRl

Pucynok 3.2.4 Paccumrannbie unaekchl pucka (RI): xumuueckmit (ChemRI),
skoTokcukonorunueckuit (EtoxRI), skonmoruueckuii (EcoRI); konmnuectBo XxBocTOB 1-
4; moiaab TEMHOTO TPEYTOIbHUKA OTPAXKAET CTENEHb HAPYIIIEHHOCTH MTOYBHI.
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CnenoBarenbHo, noaxoq TPUAJL ocHOBaH Ha MEXAUCUUIUIMHAPHONW METOA0JIOTUH
U YUYUTHIBAET TOKCUKOJIOTUUECKUE TaHHBIE OJJHOBPEMEHHO C TAHHBIMU XUMUYECKUX
1 OMOMHIMKAIIMOHHBIX UcciaeaoBanuii [259], [326]. Ha ocHOBE TpHaIHOTO 1MOX0/1a
K KOMIUIEKCHOM 9KOJIOTHYECKOM OIIEHKE MOYB MOXHO MOJIYUYUTh (POPMaT30BaHHbIC
MOKA3aTeNN 3KOJOTHMYECKOTO COCTOSIHUS II0YB, MO3BOJISIIOIIME CPABHHUBATH
TEPPUTOPUU C PA3JIMYHON CTENEHbIO HETAaTUBHOIO BJIMSHUS 3arps3HSIONIUX
BemecTB. Ilapamurma TPUAJl mo3BoisieT OLEHUTH MOTEHIMAIBHOE BPEIHOE
BO3JCMCTBUE HA JKOCHUCTEMY C YYETOM KOHILIEHTPAMU XMMHUYECKHUX BEIIECTB,
OMOJIOCTYITHOCTH 3arpsi3HUTENICH U IKOJOTUYECKUX IMapaMeTpOB HaOJI0/1aeMbIX
sKocucTeM. B Hacrosiiee BpeMs pEKOMEHAALWH IO HCMHOJb30BAHUIO JTAHHOIO
MOAX0Aa JJisl KOMIUJIEKCHOM SKOJOTMYECKOM OIIEHKH 3arpsi3HEHHOW Cpeabl YiKe
pa3paboTaHbl MU BHEIPEHBl Ha TOCYJApCTBEHHOM YpOBHE B psne cTpad [328].
JlaHHbBIE, TIONy4YEHHbIE B pe3yibTaTe pa3nuuHblXx HanpaBieHuit TPUA]]
(bnouHauKanus, OMOTECTUPOBAHME M XHWMHYECKUM aHallu3), HEOJHOPOJHBI U
XapakTepU3ylTCSd Pa3IUYHOM 3HAYUMOCTBIO [IJIi TOJHOM OIEHKH YyIiepOa
skocucteMHbIM (yHKIMaM [310]. B nHamelt pabGore mo pe3ynbTaTaM OLICHKHU
3KOJIOTUYECKOTr0 Ka4e€CTBA MOYB 0 JAHHBIM XUMHYECKOT 0, TOKCUKOJIOTUYECKOTO 1
OMOMHANKAIIMOHHOTO aHaJIu3a clielyeT: Hanboaee YyBCTBUTEIbHBIM MTOKa3aTeIeM
npu OnpeAeICHUN TOKCUYHOCTH 3arpsI3HEHHOM MTOYBBI SIBIISICTCS
HKOTOKCUKOJIOTUYECKUN HMHJECKC, OLICHMBAEMbId METOJOM (UTOTECTUPOBAHMS Ha
dbuTOIIAHIIIETaX. NuTerpanbHbiit MOKa3aTesb OTpaXKAET U3MEHEHHE
OMOJIOTMYECKUX U IKOTOKCUKOJIOTUUECKUX CBOMCTB MOUBKl. HecMOTps Ha HE O4YEHB
BBICOKOE COJIEpXKAHUE MCCIEAYEMOro TSKEJIOro MeTamia, Mbl OOHapy>KWIU
W3MEHEHUsI OMOJIOTHYECKUX TapaMeTpoB MouB. MbI monaraem, 4To MOAOOHBIN
3 ekt MOryT OKasplBaTh W JPyTHE 3arps3HUTENN (0XKUAAEMOE 3arps3HCHUE
paauOaKTUBHBIMU JJIEMEHTAMH) WJIM HMX COBMECTHOE Bo3jaeiicTBue. (CoriacHo
nanHeiM B.TepexoBoii: “nuana3oH 3Ha4€HUN MHTETPAIBHOTO MHAEKCA COCTOSHHUS,
paccuntanHoro merogom TPUAJI, ObuT pa3neneH Ha MATh KaTETOpHil’, Kak U B

[326]. bpu conocTaBieHbl HHTETPaIbHbIE MHAEKCHI CO CTETIEHbIO aHTPOTIOTEHHOM
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Harpy3Kd Ha MOYBBI U XaPAKTEPUCTUKON IKOJIOTHYECKOT0 cocTosiHud [314] (Tadu.
3.2.12). KomIuiekcHasi OIlEHKAa SKOJOTHYECKOTO COCTOSIHUS TOYB IOKa3aja, 4To
MOYBBI XAPAKTEPHU3YIOTCS KaK CWJIBHO HAPYIIEHHBIE W OTHOCSTCS K YETBEPTOU
KaTeropud  KadecTtBa. HawmOombielh  Harpy3ke  IMoOJBepraercs  y4acToOK
xBocToxpaHuiuina Ne 1, rie 9KoJI0ruueckoe COCTOSIHUE TT0YB XapaKTEPU3yeTCs Kak
HEOOpATUMO HAPYILIEHHOE U OTHOCUTCA K MSATOM KaTEeropuu KauecTBa.

Ta6muma 3.2.12 - CoOTBETCTBHME MHTETPAIBLHOIO TOKAa3aTels AKOJOTHYECKOTO
COCTOsIHMS, orpejniesieHHoro Ha ocHoBe TPUMA/JI mojaxona, kaTeropusiM KadecTBa
MOYB, CTENICHU HArpy3KH U XapaKTEPUCTUKE IKOJOTUUYECKOTO COCTOSHMUSI.

3nauenune NC Kareropus CreneHb CocTosiHr€e MOYBBI
KauecTBa MOYB Harpy3Ku

CI=0 I Honmyctumas ~ @oHOBOE

0<CI<0.30 II Huskas Cnabo HapylIeHHOE

0.30<CI<0.50 III Cpennsis Hapymennoe

0.50<CI<0.79 IV Bricokas CuIbHO HapyLIEHHOE

0.79 <CI<1 v OueHb Heob6paTumo
BBICOKAsI HapyIIEHHOE

[lo pe3ynbTaramM OILEHKH 3KOJIOTMYECKOTO KadyecTBa MOYB IO JIAHHBIM XUMHUKO-
TOKCHKOJIOTUYECKOTO Y OWOWHJIMKAIIMOHHOTO aHajdu3a cleayer: Haubosee
YyBCTBUTEJBHBIM  [OKa3aTelieM TpU  ONPEACICHUH TOKCUYHOCTH  TOYBHI,
3arpsI3HEHHOW TSKEJIBIMU METAJIJIaMH, SIBIIIETCS SKOTOKCUKOJIOTHUYECKUN MHIEKC,
OIICHHWBAaEMbIil MeTOoAOM (UTOTECTHpPOBaHMS Ha ¢uToIaHmerax. Bo Bcex
XBOCTOXPAHWIMIIAX SKOTOKCUKOJIOTrMYecKuil nuaekc koneonercs or 0,77 mo 0,99
(pucynok 3.2.4). B xBocte Nel xumuueckuii wunaekc pasedH 0,46, a
SKOTOKcHKojormueckuii - 0,99 - camoe BBICOKOE 3HAUYCHHE  MOXKET
CBHUJICTEIIbCTBOBATh O HECOBEPUICHCTBE XHMMHUYECKOIO METOJIa OMNpeAcICHUs
3arpsizHeHus. [Ipu xuMuueckoM uHTErpasibHOM uHAEKce 0,50 B XBOCTOXpaHMIIUIIAX
No. 2 1 Ne 4, sxonornueckue unjaexcol (0,5 u 0,58) cBUAETENBCTBYIOT O CHUKEHUU
BHJIOBOTO M KOJIMYECTBEHHOTO pa3HOOOpa3usi MOYBEHHOW OMOTHI OT JJTUTEIHLHOIO

3arpsA3HCHHA TIOYBLI TAXKCIIBIMU MCETAJLJIAMH. ODKOJIOTHYECKHE HHACKCBI Ha BCEX
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y4yacTkax Bapbupytor B mpenenax 0,5-0,84, 4yTo CBHUAETENBCTBYET O IOMBITKAX
BOCCTAHOBJICHUS] IKOCUCTEMBI.

3aknwuenue: JlanHoe ucciieoBaHME ~ObUIO  HANpaBiI€HO HA  OLEHKY
HKOJIOTUUECKOTO PHUCKAa 3KOCHUCTEMBI TOYB TEPPUTOpPUM pyAHUKA AKk-Tio3 ¢
ucrnonb3oBanueM noaxona TPUAJL. beuim u3ydeHbl HECKOJIBKO XHMHYECKHX
CBOWCTB TIOYBBI, OWOMPOOBI C WCIOJIB30BaHHEM (QUTOTECTa W MHUKPOOHOE
ouopazHooOpaszue. MeXIUCIUIUIMHAPHBIA TOJX0Jl, OCHOBAHHBIA HA JAHHBIX
XUMUH, DKOJOTMM M TOKCHUKOJIOTHUM, TO3BOJIIET JaThb OOBEKTUBHYIO KApTUHY
IKOJIOTHYECKUX Tpo0JjeM B paiioHe pyaHuka Ak-Tro3. WHTerpanbHbI HHACKC
HApYLIEHHOCTH MOYB PACCUUTHIBAJICA MO JAHHBIM KOJIOTHYECKUX HAOIIOJCHUN 3a
MOYBCHHBIMA ~ MHUKPOOHBIMH  cooOmiecTBamMu  (OMOWHIWKAIUS),  JTaHHBIM
HKOTOKCHUKOJIOTUYECKOTO HHJAEKCAa METOJ0M (UTOTeCTUpoBaHus (Obuornpoba) u
XMMHUYECKOTO  MHJEKCA,  OTPAXAIOWIIETO0  PE3yJbTaThl  KOJIMYECTBEHHOIO
XUMHUYECKOTO aHaJIN3a COJIEPKaHUS 3arpsi3HSIONMIMX BEHIECTB. JKOJOTMYECKUM
WHJIEKC, PACCUUTHIBAEMbIH 10 OWOMHAMKALMOHHBIM MapaMeTpaM COOOIIECTB
MOYBEHHOW MUKPOOMOTHI, CTajl ABTOPUTETHHIM IIOKa3aTEJIEM COCTOSHHUS TOYB
YSA3BUMBIX TOPHBIX 3KOcUCTeM. lcciaenoBaHus ITOYBEHHBIX MHUKPOOPraHU3MOB
MOKa3aJld CHUKEHUE BUIOBOTO pazHOOOpa3us B 3arpsi3HEHHbIX MouBax. Hanboiee
YCTOWYMBBIMU BUJAMU TPUOOB oKazamuch Aspergillus w Penicillium. Cpenun
aKTUHOMHUIIETOB poja Streptomyces yCTOWYMBBIMU OKa3alUCh CEKIUU Albus u
Cinereus. OlleHKa aHTPONOT€HHOTO BO3JCHCTBUS HA TOPHBIE 3KOCHCTEMBI
Koiprezckoit Peciy0nuku ¢ MCIONb30BaHUEM TPUAAHOTO MOJIX0Ja TTOKa3aia, 4To
HanOoJiee YyBCTBUTEIIbHBIM MTOKA3aTeNIeM TOKCUYHOCTH B TOUBaX pyJaHUKa AK-Tr03
SIBJISIETCSI DKOTOKCUKOJIOTHYECKHU moka3aTtenb EtoxRI, ompenensiemblii METOI0M
dbuToTecTupoBanus. HTErpanbHbIi MOKa3aTeNb, PACCUUTAHHBIA HA OCHOBE METO/Ia
TPUA/I, m0o3BOJIMII MOJYyYUTH MOJHYI KAPTUHY BIWSHUS 3arPS3HSIONINX BEIIECTB
Ha 3KkocucteMy 1mouB Ak-Tro3a, XapakTepusys €€ CUlibHOe yxyalleHue. Bricokas
YyBCTBHUTEJIIBHOCTh TOYBEHHBIX SKOCUCTEM K 3arpSI3HCHUIO TSHKEJIBIMA METAIJIAMU,

paaAuOaKTUBHBIM TOPUEM MW  BBICOKAA  CTCIICHD 3anH3HHIOIHCﬁ Harpys3kKu
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OTPULATCIIBHO CKa3bIBAOTCA Ha 3KOJOIrMYCCKOM COCTOSAHHMU I104YB Axk-Tro3ckoro
MCCTOPOKACHHUA, KOTOPOC XaAPAKTCPHU3YCTCA KaK CUJIBHO HAPYIICHHOC U OTHOCUTCAA
K IICTBCpTOI\/'I KaTeropunu KadeCTBa. YuutbiBas YA3BUMOCTL BBICOKOI'OPHBIX
9KOCHCTECM, HGO6XO,Z[I/IM MOCTOSIHHBIN MOHHUTOPHHI" COCTOAHHA OSKOCUCTEM U
IMPOBCIACHUC KOMIIJICKCA BOCCTAaHOBHUTCJIbHBIX MGpOHpI/IHTI/Iﬁ C yYucTOM

0COOEHHOCTEH MOYB U PACTUTEIBHOCTH.

Dumomecmuposanue u @umopeKyibmueayus Heqhme3azpA3HEHHbIX NOUE C
ROMOWBIO PUumomonepaHmublX pacmeHuil

B pabote npuBeneHsl JaHHbie (PUTOTECTUPOBAHMS pacCTeHUI B HedTe3arps3HEHHOM
nouBe ropoaa banbikubl, koTOpble ObUTM omyOnukoBansl [336], [337], [338]:
“Hed1tp ¥ HeDTENPOMYKTHI SIBISIOTCA OJHMUMH M3 OCHOBHBIX 3arpsi3HUTENEH
OKpY>Karollel cpefbl U MPEJCTaBISIIOT OOJIBIIYIO OMACHOCTh JIJII HOPMAaJIbHOTO
(GyHKIIMOHUPOBAHUS MTOYBEHHBIX DKOCUCTEM. 3arpsi3sHEHHE MTOYB He(pTempoayKTaMu
IPUBOJINUT K UBMEHEHHIO UX (PU3UKO-XUMHUUYECKUX CBOMCTB, a TAK)KE K TOPMOKEHHIO
WHTEHCUBHOCTH OMOJIOTHYECKUX mporieccoB [339].

B cepenune 1990-x romoB, n3-3a U3HOIIEHHOCTH TPYOOMPOBOJOB Ha TEPPUTOPUU
HedTebas3bl B ropojie banblkubl, 10 pa3iIWyHBIM SKCHEPTHHIM OLIEHKaM Ha TPYHT
BeUTIITOCH OoJiee 600 ToHH HedrenmpoaykToB [336]. [lo ucTeueHnn TpUANATH JIET
MOYBEHHAs SKOCUCTEMA BCE €I1I€ HE BOCCTAHOBIIEHA U JI0 CUX MOpP Ha 3arpsi3HEHHOM
y4acTKe OTCYTCTBYET Kakas-inbo pactutenbHocTh [340]. M3BecTHO, uTO HEDThH
OKa3bIBA€T HETaTUBHOE JIEUCTBHE HAa (POTOCHHTE3UPYIONIYIO JESITEIbHOCTh
PaCTUTENIBHOTO TMOKPOBA, 3aTPYAHSS NOCTYIUICHHME K PACTEHUAM MHUTATEIbHBIX
BCIIECTB M BJIATM, B pe3yjbTaTe dYero pacTeHus Jubo morubawTt, arbdo
GyHKIUOHUPYIOT HE B moJHOM Mepe [341], [342].

MHorue y4eHble YCTAaHOBUJIM, YTO IMEPUOJ] BOCCTAHOBIICHHS PACTUTEIHLHOCTH Ha
MoYBax, MPU WX CHIBHOW CTENCHW 3arps3HEHHs] HE(DTENpPOMYyKTaMH, MOXKET

coctaBiaTh 10 10-20 u 6omee met [343], [344].
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JIJ1st OYMCTKH TIOYB MPETaratoTCsl METOIBI TPUMEHEHUST PACTEHUH ITyTeM 10100pa
HauOoyiee TOJEpPaHTHBIX BHUAOB [345], Tak Kak BBICEB PACTUTEILHOCTHU
oOecrieynBaeT HE TOJBKO YIAJICHHWE 3arps3HUTECH, HO TakKXe CIOCOOCTBYET
CO37IaHUIO OJIATONPUSITHON SKOJIOTUYECKON 00CTAHOBKH HA MECTE 3arpsi3HEHUS .
CornacHo BbllmieykazanHbiM: “llenb paboOTBl cOCTOsIa B OLIGHKE BIIMSHHUS
3arps3HEeHMsI TOYB HEPTEMPOTyKTaMH Ha POCT U pa3BUTHE PACTEHUH - JJISI U3YUCHUS
BO3MOXXHOCTEH MPUMEHEHHUS! BBICHIMX PACTEHHM B KaueCTBE OJIHOTO W3 3BEHBEB
TEXHOJIOTUYECKOM IEMTOYKH PEKYJIbTUBAIIMH TIOYB”.

B kagecTBe TeCT-00BEKTOB OBLIN HCIIONIB30BAHBI: KYKypYy3a 3y0oBUIHAs (Zea mays
var. indentata), oBec 0OBIKHOBEHHBIN (Avena sativa L.), ropox nmoceBHoit (Lathyrus
oleraceus), »cnapuetr BUKOIUCTHBIA (Onobrychis viciifolia), NOACOTHEYHUK
mMacianunblil (Helianthus annuus), xoctep noneBoi (Bromus hordedceus), MATIAK
nayroBoii (Poa pratense L.). Conepxanue He(pTEepOyKTOB B UCCIEAOBAaHHOM MMOYBE
coctraBmio 7067,5 mr/kr, B hoHOBOM 00pa3iie mouBbl 60 MT/KT.

[TepBble MPOPOCTKU paCTECHUI MOSIBUINCH Ha 4-7-¢ cyTKU (pucyHok 3.2.5). Bricokas
BCXOKECTh MpoU3pacTaHus HaOII0ganach y KyKypy3bl 3yOoBUIHOM (Zea mays var.
indentata) (88,3%) u oBca 00bIkHOBEHHOTO (Avena sativa L.) (85 %). OctanbHble
BUJIbI PACTEHHM MO BCXOXKECTH PACHOJIOKWINCH B CIEAYIOIIEM MOPSAJIKE: TOpoX
noceBHou (Lathyrus oleraceus) (67,8%)> scnapuer BUKOTUCTHBIN (Onobrychis
viciifolia)> (55%)> mnoxaconneunuk wmacnuunbii (Helianthus annuus) (45%)>
KocTep moJieBout (Bromus arvensis)> (38,3)> msatnuk jyroBoit (Poa pratense L.)
(21,7%) (pucynok 3.2.6).

Crumynupyromuii 3 ekt HePTIHOTO 3arps3HEHUsI Ha BCXOXKECTh, [0 CPABHEHUIO
¢ (hOHOBBIMH MOKa3aTEJSIMU, MIPOSIBUICS Y ACMaplieTa BUKOIUCTHOTO (Onobrychis
viciifolia), mstnuka syroBoro (Poa pratense L.), KyKypy3bl 3yOOBugHOM (Zea mays
var. indentata) u mojacoiHeUHHKa MaciIudHoro (Helianthus annuus).

B pesynbTate uccienoBaHuii omyOJUKOBAaHHBIX B cTaTthe [336]: “...ycTaHOBIEHO,
4yTO0 Haubojiee YyBCTBUTEJIBHBIM K 3arps3HEHUI0 HEPTEHPOIYKTAMHU SIBISETCS

KOpHEBasi cUCTeMa OBCa OOBIKHOBEHHOTO (Avena sativa L.), Tak B 3arps3HEHHON
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Mo4Be JIyTMHA KOpHS cocTtaBmia 1,9410,93 cM, B To Bpems kak B (HOHOBOI MOUYBE €€
mmHa coctaBuia 7,17+£2,98 cm. Haubonbmmii crumynupytomuii ekt Ha poct
HA/JI3€MHOW YacTH OTMEYEH Yy KyKypy3bl 3yOOBHIHOW (Zea mays var. indentata)
(12,443,61 cm). HeGompmioe CcTUMyIMpOBaHHWE HA POCT HAI3EMHOW YacTH
YCTaHOBJICHO Yy AcMaplieTa BUKOIUcTHOro (Onobrychis viciifolia) u nojacoIHEUHUKA
macianaHoro (Helianthus annuus) (tabn. 3.2.13). CtumynupoBaHue TPOpaCTaHUS
CEMsSH BBI3BAHO CKOpEe BCEro BXOMAIIMMHU B COCTaB HE(PTENPOIYKTOB
MUHEPaTbHBIMU JIEMEHTaMH. POCT CTUMYIIUPYIOIINX CBOKHCTB HE(TEIPOTYKTOB Ha
popacTaHue CeMsH OBLJIO TaKKE OTMEUEHO U JApyrumu aBTopamu [347]. ¥V koctpa
nosieBoro (Bromus arvensis), MaTiauKa ayroBoro (Poa pratense L.) m KyKypy3bl
3y0oBUIHOM (Zea mays var. indentata) yCTaHOBIICHO HEOOJIBIIIOE YTHETCHUE B POCTE

KOpHs .

6)
[Ipumeuanne: a) Ha 7-€ cyTkH, 0) Ha 14-e cyTKH
Pucynok 3.2.5 BexoxkecTb KyKypy3bl 3y00BUIHOM (Zea mays var. indentata) Ha 7-e

u 14- e cyTku
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Pucynok 3.2.6 BexoxkecTs TecT — KyabTyp Ha 21 cyTku, %

Ta6nuna 3.2.13 - [TapaMeTpbl TECT-KYJIBTYP

TecT- KyapTypsl

JnuHa KopHs, cM

JlmuHa ctebns, cM

(Bromus arvensis)

HII doH HII DoH
Ocmaprer 1,7940,93 0,6910,58 4,43+2,52 3,64+1,6
BUKOJIMCTHBIN
(Onobrychis
viciifolia)
['opox moceBHOM 3,05+1,58 2,46+1,4 8,29+1,98 | 8,55+2,63
(Lathyrus oleraceus)
OBéc o0bIkHOBEeHHBIN | 1,94+0,93 7,17+£2,98 10,054+3,78 | 11,48+3,79
(Avena sativa)
Kykypy3a 6,42+2,25 7,7243,97 12,443,61 5,9242,48
3y0oBuUIHA (Zea
mays var. indentata)
IToncomHeUHUK 3,1841,89 2,21+1,33 5,69+1,45 | 4,78+1,97
MacCJAYHbIN
(Helianthus annuus)
MSTIuK TyroBoi 0,56+0,27 1,96+0,55 3,23+1,42 | 3,01+0,85
(Poa praténse 1.)
Kocrep nonesoit 0,53£0,32 3,41+1,68 4,06+1,28 | 5,83+1,75

CpenHee U CTaHAApPTHOE OTKIOHeHue, X £ SD
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Kax 6s110 mpuBeneno B ctathbe [336]: “B uccnemyemoii movse y MITIHUKA JIyTOBOTO
(Poa pratense L.) n xoctpa mnojyieBoro (Bromus arvensis) OTMEUEH HaUMEHBITUN
pPOCT KOpHS B CpaBHCHHHM ¢ (DOHOBBIMH IIOKA3aTEISIMH, YTO OOYCIaBIUBAaET X
KOPHEBYIO CUCTEMY UyBCTBUTEIbHOM K HeTaHOMY 3arpsizHenuto (puc.3.2.10). Kax
BUIHO W3 pHC. 3.2.7 OAHOAONBHBIC W JABYIOJBHBIC PACTCHHS HE Pa3IHUYalOTCs

IPEBBIIICHUEM JUTMHBI KOPHS K JUITMHE TT00era mpopocTKOB”.

e

Anvna creban, mm ﬁ
L

Topox

OnunHa KopHA, Mm

Onunna creb6na, mm

AnuHa kopHsA, Mm H*

I 1
Onuna creb6na, mm l,

Anuna kopHa, Mm H

Anvna cre6nn, mv | — -
-, D

Anvna koA, MY —

AnvHa CTe BN, MM | —— |
I 1 1

DnHa Ko A, MM ——
I 1 1 1

OnwvnHa cte6na, mm

Annna kopHa, Mm %

G ——— -

(o] 20 40 60 80 100 120 140

Jcnapuet

Kocrep

JyroBoit

UK

MoaconHeuH Matamk

Kykypy3a

Ogéc

Pucynox 3.2.7 CpenHue OTHOIICHUS JTMHBI KOPHS K JTMHE To0era TeCT-KyJIbTyp

3akmouenue: “IIpoBeeHHBIE HCCIEAOBAHMS IIOKA3alIM, YTO TECT-KYJbTYpPbI
pacTeHuM IMO-pa3sHOMY pearupyroT Ha HedTAHOE 3arpsisHEHHE. Y KYKypy3bl
3y0oBUAHOMU (Zea mays var. indentata) ObLJ1 OTMEUEH CTUMYJIUPYIOMMKA 3P (DEeKT Ha
HAJ3€MHYI0 4acTh, B TO BpeMs KaK y OBca OOBIKHOBEHHOTO (Avena sativa L.)
HA0JII01AJIOCh MHTMOMpPOBaHUE KOpHEBOW cucTtembl. Hanbosee TojgepaHTHBIMU K
3arpsi3HEHUI0 He(PTETPOIyKTaMH OKa3ajluch KyKypy3a 3yOoBuaHas (Zea mays var.
indentata), oBec 0ObIKHOBEeHHBIN (Avena sativa L.), ropox moceBHout (Lathyrus
oleraceus) w scrnapuetr BUKOJIUCTHBIN (Onobrychis viciifolia), ¢ mokazaTensiMu
Bcxoxectn 88,3%, 85%, 67,8% u 55% COOTBETCTBEHHO. OJTH pE3yJIbTaThl
CBUJICTEIBCTBYIOT O TOM, YTO YKa3aHHbIE BHJBl MOTYT OBITb 3((PEKTUBHO
UCTIONB30BaHbl ISl (PUTOPEKYIBTUBAIMN CYIMECYAHON TOYBBHI MPH 3arpsA3HEHUU

Hedrenpoaykramu’ [336].
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H3yuenue 603modcHOCHMU UCNONB306AHUA PUMOUHOUKAUUU PEKPEAUUOHHOU
Hazpy3ku Ha npuopesxcuvie IKkocucmemovt 03.Hccoik-Kyns, pe3ynbrarhl
NOJIYYEHHBIX JTAHHBIX ObUIH OIyOJIMKOBaHbI [346].

Haubonee Xpynkumu U yS3BUMBIMU SIBIISIFOTCSL MPHUOPEXKHBIE SKOCUCTEMBI, C
BBICOKMM PEKPEALMOHHBIM  IOKa3aTejaeM. AKTYyJIbHOM 3ajadyeil  sABISIETCSA
OpraHu3anMsl 3KOJOTMYECKOr0O MOHUTOPHUHIAa B TAaKUX YA3BUMBIX 30HAX, s
CBOEBPEMEHHOT'0 pearupoBaHusl U MPUHATUS HEOOXOAUMBIX Mep 3auuThl. OHUM
U3 HanboJee ONepaTUBHBIX U MHPOPMATUBHBIX MMOKA3aTeIeH KauecTBa NPpUOPEKHON
DKOCUCTEMBI MOTYT CIY’KUThb PAaCTE€HHs, HEMOCPEIACTBEHHO IIPOM3PACTAIOLIME HA
nobepexbe. OOBEKTOM  HCCIENOBAHUN  CIY>KUIU 3apociu  O0JIeTIHXU
KpylIMHOBUIHOM  (Hippophae rhamnoides 1L1.), sBisfoomuecs TUIUYHBIMU
MPEACTAaBUTEIISIMU TPUOPEKHOTO uToreHo3a 03.Mcchik-Kyib.

CornacHO JaHHBIM omyOiaukoBaHHBIM [347]: “Ha3eMHble JKOCHCTEMBI 3a
nociegqaue 50 JeT moABeprarTcs MHTEHCMBHOMY IPEOOpa30BaHUIO, 3a4aCTYHO
IPUBOJISIIEMY K HETaTUBHBIM ToclieAcTBUAM. Cpelld HUX 0c000€ MECTO 3aHUMAIOT
IpUOPEKHBIE SIKOCUCTEMBI, KOTOPbIE HHTEHCUBHO NMPE00OPa30BbIBAIOTCS B IUISDKHbBIE
30HBI, B JOMa OTAbIXa. AKTyaJbHOW 3aJadeldl OCTAeTCs ONPEIEICHHE IOopora
npeoOpa3zoBaHus NPUOPEKHBIX 30H U BhIsBICHUE 3(D(PEKTUBHBIX UHIAMKATOPOB /IS
OLICHKH IKOJIOTUYECKOTO COCTOSHUSI SKOCUCTEM, AJISl TOTO, YTOOBI CBOEBPEMEHHO
OPUHATH HEOOXOAMMBIE MPUPOTOOXPaHHbIE pemieHus. MccnenoBaHus mpoBeaeHbI
Ha npuOpexxHbIX sKkocucreMax o3epa Mccwik-Kynb. Kpacota u pexpeanmonHbie
0COOEHHOCTH 3TOr'0 BBICOKOTOPHOT'O 03€pa, OBJIEKIIU 3a CO00M yBeInYeHHe OTOKa
TypucToB [348], YTO COOTBETCTBEHHO TIOBJCKJIO 3a €000l yBeIUYCHHE
AHTPOINIOTEHHOI'0 MPECCHHra Ha Hero. MHOro padOT MOCBSIIEHO H3yYEHHUIO
TUJIPOXUMHYECKUX W HHBIX CBOMCTB BOJABI 03€pa, HO Majlo paboT IMOCBALICHO
BBISIBJICHUIO OWMOMHAMKATOPOB JUISl OLEHKH COCTOSIHUSL HKOCHUCTEMBI 03epa.
JlocToBEpHBIM OHOMHAMKATOPOM MOXET CIYKUTh OOJIeNnXa KPYIIMHOBUIHAS

(Hippophae rhamnoides 1.). OHa siBAsieTCS TUIACTUYHBIM BUIOM, a1alITHPOBAHHBIM
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K YCJIOBHSIM 3aCyIIIUBBIX SKOCUCTEM, MOXKET ITPOU3PACTATh HA MTeCYAHBIX MTOYBAX U
IIPU 3TOM OOUJIBHO TIJI0JIOHOCUTD .

OnHako HECMOTpPS Ha CBOK IUIACTUYHOCTh W HEMPHUXOTIMBOCTH OHA TaKKe
UCTIBITHIBAET Ha ce0e HEraTMBHOE BHEIIHEE BO3JCUCTBHE U MOXKET CIIYXKUTh
UH(OPMATUBHBIM UHAMKATOPOM U3MEHEHHS IPUPOJTHON CPEIb.

Panee ObutM MpOBEIEHBI MCCICTOBAHUS MO M3YYCHHUIO BIUSHUS AHTPOTOTEHHBIX
Harpy30K Ha pOCT M pa3BUTHE o0jenuxu KpymmHoBuaHOU [249], [250], [349],
JAHHOE K€ HMCCJEJIOBAHME MOCBSIIEHO: “aHaln3y BO3MOXKHOCTH HCIOJIb30BaHUS
obnenuxu  KpymmHOBUAHOW  (Hippophae rhamnoides 1.) B  KauecTBe
OMOMHIUKAaTOpa NPUOPEKHBIX HOKOCHUCTEM, C TMOBBIIICHHOW pEKpealMoHHON
HArpy3KOol W TPUMEHEHHUS €TO B OICHKE MPUOPEKHBIX HKOCHUCTEM, B YCIIOBHUIX
yMepeHHOU mycThiHU. WccnenoBaHusi mokasaiu, 4To obJienuxa KPYIIMHOBUIHAS
(Hippophae rhamnoides L.) ycneniHo MOXeT OBITh HCIOJb30BaHA B KAaueCTBE
buTOMHANKATOpAa  PEKpPEAllMOHHOW  HArpy3kH  HAa  DKOCHCTEMBI  03€p.
NudopmaTuBHBIMU OKa3alduCh TaKUE TMOKAa3aTelNM KaK HM3MEHEHHUs JIHCTOBOMU
IUTACTHHBI U COOTHOLIEHHUE KEHCKUX U MYXCKHUX ocoOell B coobiectBe. Hecmotps
Ha BU3yaJIbHOE 00MIINE KyCTAPHUKOB B HanboJiee HArpy>KEeHHBIX 30HAX MOOEPEkKbs
o3epa Uccrik-Kyinb, mpu AeTallbHOM HCCIIEJOBAHUU U CPAaBHEHUH B KyCTapHUKAMU

Impon3pacrarommmMn B 3al0BEIHOM 30HE ITOKa3au CymCCTBCHHOC UX pa3jIniuc 110

MOp(OJTOTUYECKUM MpU3HaKaM (PUCYHOK 3.2.8)”.

Pucynok 3.2.8 KycTel obOnenuxu kpyumuHoBuaHou (Hippophae rhamnoides L.),
mpou3pacTarolieil B 3aloBeIHOM 30HE (CrpaBa) M B IUISDKHOW 30HE (CiieBa):
ucrounuk H. Tory6aesa [349].
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[To nanHbIM OnyOIMKOBaHHBIM B cTathe [250]: “Mexy cpelHUMU MOKa3aTeIsIMU
JUITMHBI TUI0/1a Y JITUH IJI0JIOHOKEK CBsi3el He BbIsiBIeHO. [1o cpenHuM nokasaresnsim
JUIMHBI TUI0Ja TUIOIIAAM HW3YUYEHUs] PACIOJOXWINChL B CICAYIOIIEM TMOPSIKE:
CaMbIMH JUIMHHBIMHM ITUIOJaMU OO0Jaianyd KyCTapHUKH B TyHKTax bocrepu u
Yonnon-Ara, umeromue 7,8 MM, caMblii MaJI€HbKHI MTOKa3aTellb UMEJICS B IYHKTE
You-Capp-Oi1 - 7,2 MM, a B KOHTPOJIBHOM Bapuante — 7,3 Mm. Jluanas3oH
u3MeHunBocTU coctaBuil — 0,6 MM. JluameTp 1uioja sIBISETCS OJHUM U3 Ba)KHBIX
KPUTEPUEB C DKOHOMUYECKOW TOUKM 3peHus. Hamm uccienoBaHust mokasanu, 4To
o0pa3iel myHkTa YonmoH-ATa oOjagany HauOOJBIIMMHM JHAMETpaMHu IUI0Ja,
cpelnHee 3HAYeHHE KOTOporo coctaBmwio 6,7 mm. Ilokazarenu u3 BceX OCTaJIbHBIX
IYHKTOB OKa3aJMCh B auamna3zoHe 5,1-5,9 MM, npu 3TOM 1Hana3oH U3MEHUYUBOCTH
coctaBui 1,6 MM (Ta6:1.3.2.14). Crneayronum noka3aTeieM, BhI3bIBAIOIINM HHTEPEC
sSBIETCS Macca IioAga. Bo Bcex wHccienoBaHHBIX o00pas3liax Macca Iiojaa
BappupoBasia B npenenax 0,6-0,2 rp, m xapakTepu3yrTCs KaK MEJIKOIJIOIHBIC.
HecmoTtps Ha TO, uTO cpenHmii AuameTp 1ioaa B myHkTe YonmnoH -ATa 611 Oosblie,
YeM B OCTAJIbHBIX MMYHKTaX, 0Ka3aJ0Ch, YTO ATO HE BIMSAET HA MacCy IUIOJIa, CpeIHEE
3HauYe€HHE KOTOPHIX cocTraBwia (0,2 Tp., KpOME STOTO BU3yaJbHbIE HAOJIOJICHUS
3pembIX TUIOJ0B MOKa3ajH, YTO YaCTO OHU MPEAPACIIONOKEHBI K TOTEPE COYHOCTH U
HEPEIKO MopTITcs Oyayun emie Ha Kycrax [250] (pucyHok 3.2.9)”.

[lo nmanHbIM, ONMyOJUKOBaHHBIM B cTaTthe [349]: “B ycloBUAX MOBBIIIEHHOTO
AHTPOIIOTEHHOI'0 JIABJICHUSI HA DKOCHUCTEMbI 3apOCTU OOJENMUXU KPYIIMHOBUIHON
(Hippophae rhamnoides L.) monBepraioTcs MEXaHUYECKHM TOBPEKICHUSM, UYTO
MPUBOJUT K UX YTHETEHUIO, B 0COOCHHOCTH keHCKUX ocobeit [350]. Kak BuaHO U3
puc. 3.2.10, mpoleHTHOE coAepKaHHE >KEHCKMX O0co0el ObUI0 HHU3KHM |
BapbupoBaia B npenaenax 20 10 30% B CHIBHO MOABEPKEHHBIX aHTIPONOT€HHOMY
BO3JelicTBHIO. A B 3anmoBeAHOW 30HE (OTTYK), MPOLIEHT COAEPKAHUSA MKEHCKHUX
ocobeit coctaBui 46%, uto Ha 4% Oosblle YeM MYXCKHX OCOO€H, a B IyHKTE

bynan-Cororty, NOpOLEHTHOE COJEpkKAaHUE MKEHCKUX o0co0eill Obll OJIM30K K
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KOHTPOJILHOMY BapuaHTy M cocTaBuil 45%, 3TOT NYyHKT OLEHEH Kak MeHee
HarpyKEHHbIN .

Tabnumna 3.2.14 - buoMmeTrpuueckue rnoka3areiy mioA0B O0JeNuxXu
kpymuHoBuiHOU (Hippophae rhamnoides L..)

No| Mecrta CpenHue BeIMYUHBI TApAMETPOB
1| coopa Jmna Jlnmuna riona Juametp Macca ona
/ IO JOHOXKKH 10/1a
1 Cp. Cv, | Cpennue | Cv, Cp. Cv, Cp. Cyv,
3HaueH | % | 3HaueHu | % | 3HaueH | % | 3HaueH | %
us s M+m, us us
M=+m, MM M=+m, M=+m,
MM MM p
1 Otryx | 3,8¢0,2 | 2,1 | 7,3+0,6 | 0,7 | 5,1+0,4 | 1,0 | 0,2+0,1 | 10,

2 | Tamum | 3,0£0,3 | 2,6 | 7,6+£0,5 | 0,6 | 5,4+0,5| 0,9 | 0,6+0,4 | 3,3

3 Yon- 2,8+0,2 | 0,5 | 7,2£0,7 | 0,7 | 5,9+0,4 | 0,8 | 0,4+0,3 | 5,0

Capsi-Ont
4 | Yommon- | 3,2+0,3 | 1,9 | 7,8%0,7 | 0,6 | 6,7£0,6 | 0,7 | 0,2+0,3 | 10,
Ata 0
5 | bocrepu | 2,5+0,3 | 3,2 | 7,8+0,6 | 0,6 | 5,9+£0,5 | 0,8 | 0,2+0,2 | 10,
0
CpenHeB3B-¢ 3,1 7.5 5,8 04
BEJINYNHBI

Pucynok 3.2.9 VcnopTtuBiivecs maoapl 00Jaenuxu KpymuHoBuaHOM (Hippophae
rhamnoides L.): ucrounnk H.Tory6aeBa [346].
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Pucynok 3.2.10 IlpomeHTHOE colepKaHUE€ MYKCKMX M KEHCKUX 0cobOeil B
uccienyeMbix nyHkrax: ucrounuk H.Torybaesa [346].

Takum 00pa3oMm, IO JaHHBIM OIyOJIMKOBAaHHBIM B cTaTthe [346]: “mpolrieHTHOE
CoJIepKaHUE MYKCKHX M KEHCKHX 0COOEH B MPUOPEIKHON 30HE MOXKET CIYKUTh
HamOosiee WHGOPMATHUBHBIM  (PUTOMHIUKATOPOM CTETCHH AHTPOIOTEHHOTO
BO3JIEMCTBHSl Ha 3KocucTteMy o3epa. Cnenyrommum HaubOosnee HHMOPMATUBHBIM
MOKa3aTeJIeM AaHTPOIOIE€HHOTO JIABJICHUSI €CTECTBEHHBIX HKOCHCTEM OKa3aluCh
OMOMeTpHYeCKHEe TOKa3aTeld IUIOAOB OOJenuxu KpymuHoBuaHou (Hippophae
rhamnoides 1.). B xouTposbHOM mnyHkTe OTTYK, CpeIHHUE 3HAYCHUS JIUHBI
TUIOJTOHOXKKH COCTaBWIIHM 3,8 MM, a B HanboJiee HarpykaeMo TUSKHON 30HE ITyHKTa
bocrepu, cpengnss nivHa MIIOJOHOXKKM COCTaBuia 2,5 MM, a B NyHKTe bynan-
Corotty, Ti€ TOTOK TYpHCTOB HE OOWJICH IOKa3aTeNW JJIMHBI TUIOJOHOKKA
OKa3zaJiuch HambOoJiee OMU3KUMHU K KOHTPOJIBHOMY BapuaHTy W cocTaBmil 3,0MM
(pucyHok 3.2.11)”.

Taxke 1O JaHHBIM OIyOJMKOBAaHHBIM B cTaThe [346]: “JIMCTOBBIC IJIACTUHKU
obnenuxu KpymuHOBUAHON (Hippophae rhamnoides L.) sBIAIOTCA Takke
YyBCTBUTEIBHBIMUA K BIHMSHHUIO AHTPOIOTECHHBIX (aKTOpoB (pucyHOoK 3.2.12).
CpenHsis IyHa JIKCTa B 3amoBeaHol 30He OTTyK cocraBmia 48,0 MM, B HanboJee
Harpy>kaemoit 30He (YonmoH-ATa) 3TOT moka3areib coctaBui 34,5 MM, a B MyHKTE

134



bynan-Cororty, rlie MOTOK TYpUCTOB HaMMeHee HHTEHCUBEH — 44,3 MM, 4TO

MEHbIIIE KOHTPOJILHOT'O BapuaHTa Bcero Ha 3,7 MMm™.
Bbynan-Corotry
boctepu
YonnoH-Ata
YoH-Capbl-Oi
Tamubl

OTTYK

15 2 2,5
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w
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B 4/MHa MI0A0HOXKM, WT/am

Pucynox 3.2.11 JlnuHa MmiIomoHOXKW oOnIenuxu KpymuHOBUIHOW (Hippophae
rhamnoides 1..) B pa3nmuyHBIX TyHKTax wuccienoBaHus: uctouHuk H.ToryOaesa
[346].
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H lWnpuHa B aaunHa

Pucynox 3.2.12 CooTHOlIEHUE ATWHBI U IIUPUHBI JINCTOBOM IIACTUHBI OOJICTIHXHU
KpymuHoBUIHOU (Hippophae rhamnoides L.) B uccineayeMbIX MyHKTaX: UCTOYHUK
H.TotyGaeBa [346].
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Takum 00pa3om, COrJacHO HAIIUM JAHHBIM, OMYyOJIMKOBAaHHBIM B cTtaThe [349],
MOXXHO TMPEANOJOXKUTh, YTO ‘‘yMepeHHas, JO3UPOBAHHAs Harpy3ka, ¢ y4eToM
AKOJIOTMYECKONH €MKOCTH Cpelbl, Ha dKOCUCTEMY 03€pa KUY K YCTOWYHMBOMY U
JIOJITOBPEMEHHOMY  MCIIOJIb30BAHUIO  DKOCUCTEMHBIX YCIYyT M IOJYYEHUS
JOJITOCPOYHOM MPHUOBLIM JJIE MECTHOTO coo0IlecTBa, a (UTOMHAMKAIMOHHBIC
nokazatenu oOnenuxu KpymuHoBuAHOW (Hippophae rhamnoides L.) wmoryt
CIIY)KUTh OIEPATUBHBIMU TOKA3ATENSIMU CTEMEHU HArpy>XaeMOCTH MPUOPEKHBIX
AKOCHCTEM M YCIEUIHO MCMOJIb30BAHbI MPU OIEHKE SKOJOTMYECKOrO0 COCTOSHUS
NpUOpPEXKHBIX 30H, a TakKe MOTyT OBITh HCIOJIB30BaHbl TMpPU Ppa3padoOTKe
UHTErPaTbHOTO riaHa yIpaBIICHHUS. Omnpenenenue yKa3aHHBIX
(UTOMHIMKAITMOHHBIX TTOKA3aTeNIed OINEpPaTUBHBI, JOCTOBEPHBI, CPAaBHUTEIHLHO
Majo3aTpaTHbl, MOTYT OBITh OIIEHEHH B TIOJIEBBIX YCIOBUAX HWHCIIEKTOPaAMHU
AKOJIOTMYECKUX CITYXKO”.

3akiuwdenne. B rimaBe 3 paccMaTpuBarOTCs aKTyallbHbBIE HKOJOTHYECKHUE
po0ieMbl MOYBEHHBIX 3K0ocucTeM Kbipreizckoit Pecriyonuku. [IpuBoasTes HaydHO
000CHOBaHHBIE APTYMEHTHI B MOJIB3Y MEepexo/1a OT TPAJIUIIMOHHBIX METOO0B OLICHKU
npenenbHo  gomyctuMbix  KoHmeHTpammii (IIJIK) x ©Oonee KOMIIJIEKCHBIM,
WHTETPUPOBAHHBIM U MEXIUCIHUIUIMHAPHBIM MOAXOAaM, MO3BOJISIIONIUM Ooliee
TOYHO ONPEACIUTh HSKOJOTMYECKOE COCTOSIHUE TOYBEHHBIX JKOCHUCTEM U
YCTAHOBUTH COOTBETCTBYIOIIHNE KOJIOTHYECKUE KPUTEPHUHU.

['maBa JOMOJIHEHA  HAKCIEPUMEHTAIBHBIMU  JAHHBIMH, TOJTBEPKIAOITUMU
HEO0OXOMMOCTh U 1€J1€CO00pa3HOCTh UCIOJIB30BAHUS IKOJIOTUUECKUX HHICKCOB U
WHIMKATOPOB [JIsi UHTETPUPOBAHHOW OIICHKU COCTOSIHHMS KaK MPUPOJHBIX, TaK U
TEXHOTCHHBIX SKOCHCTEM. ITO HEOOXOIUMO JIJIs pa3paboTKH 3P GHEKTUBHBIX MEp IO
UX 3allUT€ W BOCCTAHOBJIIEHUIO, BKJIOYAsl T[OYBEHHBIE HSKOCUCTEMBI, KaK

TEXHOTCHHOI'0, TAK U €CCTCCTBCHHOT' O ITPOUCXOKICHMA.
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I'JIABA 4. KPUTEPUU OHEHKHN COCTOAHUA BOAHBIX PECYPCOB
OCHOBAHHBIE HA  HMCIIOJIb3OBAHUU IKOJJOI'HYECKHUX
NHIAEKCOB U UHAUKATOPOB

4.1. IKonozuueckoe cocmoanue 600HbIX IKOcucmem Koipeoizcmana u cucmembol
OUEHUBAHUA UX IKOJIO2UYUECKO20 COCMOAHUA.

Boma kak OCHOBHOM KIHOYEBOM HCTOYHUK IKU3HHM, SBIIAETCS OCHOBHBIM
noTpeOJIIEeMBIM PECYypcOM, a 3HAYUT M HECYIIUM Ha cebe HEHUMOBEPHYIO
aHTPONOTeHHYI0 Harpy3ky. CorjiacHO HOBOMY [IOKJIaay, MOATOTOBIEHHOMY
y4yacTHUKaMU U napTHepamu MexaHusmMa “OOH-BogHble pecypchl” U
onyb6nukoBanHomy FOHECKO: “...ceroaus 2,2 Muirap/a 4eI0BeK BCE €IIe )KUBYT
0e3 JocTyna K YUCTOW MHUTHEBOM Bojne, a 3,5 MWuMapja HE UMEIOT JOCTyMa K
0e30MacHbIM CaHUTAPHBIM YCJIOBUSIM, oOTojaBuras Hazan 1ear OOH mo
obecrnieyeHuto Takoro aocrymna st Bcex k 2030 roay, 1 €cTh OCHOBAaHUS OMacaThes,
YTO 3TO HEPABEHCTBO MOXKET MpoAokaTh pactu’” [351]. ITo skCniepTHBIM OIIEHKaM
skcneproB OOH: “B ycnoBusx HbiHemHed npakTukd K 2030 romy B mwupe
okusiaercs AeuIUT BOJAHBIX pecypcoB B pazmepe 40 mpoIieHTOB, €ClIu CPAaBHUBATh
MIPOTHO3UPYEMBIN CITPOC U UMEIOIIMECS B HAJTMUUK BOAHBIE pecypchl” [352], [353].
B ycnoBusix pacTymieil HEXBAaTKM BOJbI ONPEACIICHHE MPAKTUYECKUX 3ajady U
MEXAaHU3MOB UX pEAIN3alNU SBJISCTCS aKTyaJbHENIIEN 3a1a4eii COBPEMEHHOCTH, B
CBSI3U C HEBO3MOXKHOCTHIO 3aMEHBbI BOJIHOTO pecypca. boiiee Toro, mo maHHbeIM S.
Traerup: “Bo3AeiCTBUS N3MEHEHUS KIIMMaTa Ha BOJHbBIEC PECYPChI OyIyT OKa3bIBaTh
KackaaHbIl 2((EKT Ha 310POBBE UETOBEKA, HA IKOHOMUKY U OOIIECTBO, MOCKOJIbKY
pa3lIUYHbIE CEKTOpAa — CEJIbCKOE XO3SIICTBO, AHEPreTUKA W THUAPOIHEPreTHKa,
CYyJOXOJCTBO, 3paBOOXpPAaHEHHE, TYpU3M, PaBHO KaK M OKpy)Kawmas cpeaa, —
HaIMpsIMYyI0 3aBUCSIT OT BOOHBIX pecypcoB” [354], [355].

[To marapiM HanmmonansHO# BogHOM cTpaterun Keipreizckoit Pecriyomuku mo 2040
roga: “KsIprel3cTan pacrnonoxkeH B 30HE (OPMUPOBAHUS BOJHOTO CTOKa

[HenTpanbuoit Azun. 40% BoaHbIx pecypcoB LlenTpanbHoil A3uu dpopmupyercs B
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Ksipreizcrane.  Kboipreisctan  umeer cBbimie 3500 BOAOTOKOB — pa3iu4HON
NPOTSHKEHHOCTH, MPEJICTABICHHBIMU CTOKaAMU PEK, MIOJI3EMHBIMU BOJIAMU U BOJAMU,
AKKyMYJIMPOBaHHBIMU B JISTHUKAX U 03epax. B cpeiHeM mo BOJHOCTH B roj o01ue
BOJHBIE PECYPCHI COCTaBIAIOT 2458 km® , u3 Hux: 47,23 kM® — IOBEPXHOCTHBIN
pEUYHON CTOK (BEJMYMHA CPEAHEMHOTOJIETHETO PEYHOr0 CTOKAa B Pa3HbIX
MCTOYHMKAX pasnuuna: ot 44,509 1o 51,9 km® ), 13 kM® — HOTEHIMAIBLHBIE 3a1aChI
HOJ3eMeNIbHBIX Boa, 1745 kM® — o3epHasi Boga u 650 KM’ — JenHukn [356].
Haubonee kpynHbpIMH pekaMu 1O BEJIMYUHE TUIOMIAU BOJOCOOpa SBISIOTCS PEKU
Hapwin, Kapanapes, Tapum, Uy, Tamac, Yatkan. B cBoro ouepens, 6acceiin pexu
Celpmappsi OpencTaBiI€H IPaBOM  CBOEM  cocTaBisolmiel - pexod HapsiH,
oOpasytometics ot ciausiaus bonbioro u Manoro Hapeina, u 1eBoit cocTaBisitomei
— pekonn Kapagapesa, koropas, ciauBasch ¢ pekoud HapbelH 3a npenenamu
Ksipreizcrana, oOpasyer pexy Ceipnapsro. Hanbonee kpynnas B Kbeipreizckoi
Pecmy6nuke p. Hapwin, koTopas, obecnieurBast OrpOMHBIN CTOK BOJIBI, CYIIIECTBEHHO
BIIMAET HA XO3SAWCTBEHHYIO JAESATEIbHOCTh, HE TOJBKO KbIprei3cTaHa, HO U
V36ekucrana, Kazaxcrana u Tampxukucrana”.

Cornacno [357]: “bonee 90% BOIHBIX pecypcoOB peCIyOJIMKH HCIIOJIB3YeTCs Ha

OpOIIIEHHE B arpapHOM cekTope, 4% npoMbIluIeHHOCTh U 3% cdepa yciyr (pUcyHOK

4.1.1).

HPPERTUBHOE Th BOAOTIONBIORIHAN JUIN €CENBEKDT 0, IECHOIO W PROHOIO XO3AACTIA» YUUTBIRAET TO/BKO JLOMI0 BANOROW A0GARIEHHOR CIOMMOCTH, KOTOPAL HOCTYIAET 0T OPOIAEMOI0 SMAELENMA, IOCKORKY I1a
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PammonansHOE WCIIONB30BaHUE BOJHBIX PECYpCOB SIBIISIETCS IEIBIO B 00JIacTH
yCTOMYMBOTO pa3BuTusA, U3 17 neneit ycrouuporo pazsutus (IL[YP), HYP 6 —
oOecrieyeHne HAJIMYMsl W PalMOHAIBHOTO HCIIOJIb30BaHUs BOJHBIX PECYpPCOB U
canutapun ais Beex; U LUYP 14 - CoxpaHeHnue u paluoHaIbHOE HCIIOJIb30BaHUE
OKEaHOB, MOpEH M MOPCKHUX PECYPCOB B HHTEpECaX YCTOMYMBOIO pPa3BUTHUSA
HaIPABJICHbI HA COXPAHEHUE U 3aIUTY BOJHBIX 3KOCUCTEM .

Cornacno cratuctuku Lleneit ycroitunoro pa3sutus B Keipreizckoit PecnyOmnuke:
“KbIprei3cTan peau3yeT 8§ NpuoOpUTETHBIX 3a1ad no L[YP 6, u He peanusyer Hu
oanoi# 3amaun no [{YP 14 [235], xoTa o3epa SBISIIOTCS BaXXHOW YacCThIO BOJHBIX
pECypcoB B LIENsAX ycToHunBOTo pazsutus Opranuzanuu O0beauHeHHbix Hanuid, B
TO BpeMs Kak 3BTpPO(UKAIUS O03€p NPEICTaBISCT CEPbE3HYI0 YIpO3y IS €ro
nocTwxkeHus” [356].

Peanuzanusi 3aga4 yCTOMUMBOTO Pa3BUTHUSI MO COXPAHEHUIO BOJIHBIX OOBEKTOB
JOJDKHBL  TIOJAKPEIUISATHECS  OOBEKTUBHOM HSKOJIOTUYECKOW OIIEHKOW COCTOSIHUSA
BOJHBIX PECYPCOB, KaU€CTBa MIPUPOJIHBIX SIKOCUCTEM C HIKOJIOTHUECKUX mo3uuid. [1o
nanHeiM  Oboldina G.: “OneHka cocTOsSHUS BOJHBIX OOBEKTOB M BbIPaOOTKA
COOTBETCTBYIOIINX MEPOINPHUSATHI SBJISACTCA CUCTEMHOM 3aJayeld, OCHOBAHHOW Ha
MPUHLUINAX TEKYLIIEH OLEHKN BO3JEHCTBUS Ha SKOJIOTMUYECKOE COCTOSHUE BOJHOTO
oobekta. He orpunas cucrembl [IJIK, kak BaXHOWl Mephl CclepKUBaHUS
JTANbHEHIIEr0 pocTa 3arpsi3HEHHs] BOJHBIX OOBEKTOB, CJIEAyeT MpPHU3HATH, YTO
Ha3zpejaa HeoOXOAMMOCTh pPa3pabOTKH HOBBIX MOJAXOJOB K PETYyJIUPOBAHHUIO U
HOPMUPOBAHUIO BOJIOXO3SIMCTBEHHOM JesTenbHocTH [357], 0 cMeHe JaHHOU
napajurMbel OOIIMPHO OBLJIO OMUCAHO B MPEIbAYLIEH TTaBe JaHHOM paboTsl. J{is
OLICHKM Ka4eCTBa MPUPOJHBIX BOJ B HACTOSAIIMN MOMEHT B CTPAHE UCHOJIb3YIOTCA
0a30BbIC aHAJIUT-MApKEpPbl, KOTOPHIC XapPAKTEPU3YIOT THUIIUYHBIE HETaTHUBHBIC
BozaercTtBusd: pH, B3Bemennele BemniectBa, XIIK, BIIK, ammonuiiHbiil a3or,
HUTPUTHBIA a30T, HUTpaTHBIA a30T, dochop docdharoB. OmHako HeoOXogUMAa
CHUCTEMa OLEHKM XapaKTEepU3yrllas KPUTUYECKOE HKOJOTHUUECKOE COCTOSHUE

IMPHUPOJHBIX BOIAHBIX O6L€KTOB, B HaCTOHH_II/Iﬁ MOMCHT JOKJIaAbl O COCTOAHHH
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OKpYXaroUenl cpenbl TOJbKO KOHCTAaTUPYIOT YPOBEHb 3arpsi3HEHHS] MPUPOIAHBIX
o0wektoB mo [IJIK, onHako AaHHBIX O CaMOBOCCTAHABIMBAIOILIEH CIIOCOOHOCTH,
KPUTUYECKUX YPOBHSX HArpy3KH, PEKPEAIMOHHOW E€MKOCTH HIKOCHUCTEM
HEJOCTaTOYHO MW TpedyeT MHMPOKUX HAYYHO-H3BICKATEIBHBIX padoOT U
MCCIIEOBAHUI B 3TOM HAIPABJICHUU.

brun mpoBeneHBI psiA UCCIEIOBAHWUKA IO HM3YYEHHIO HEKOTOPBIX MOKA3aTeyei
KauecTBa pek, o3epa HMcceik-Kynb, TpyHTOBBIX BOJA, pe3yJbTaTbl KOTOPBIX
MPUBOJISTCA HUXKE.

beimn mccnenoBaHbl HEKOTOpHIE TMOKAa3aTeNd TPYHTOBBIX BOJ C.AT-bambl u ux
B3auMocBs3u [358], B KOTOpOW MIPUBENICHBI PE3YJBTAThl HMCCIEAOBAHUS
AIEKTPONPOBOJHOCTH, BOAOPOJIHOTO U HEKOTOPBIX IPYTUX MMOKA3aTEIEH TPYHTOBBIX
BOJI, UCTIOJIb3YEMbBIX B KAUECTBE MUTHEBBIX, cena At-bambl. [logTBEepx’aEHO, YTO B
cene At-bamisl rpyHTOBBIE BOJBI C BEPXHEUW YACTH CeJa K HYXKHEH - 3arps3HSAIOTCS.
[TocTpoeHHBIE U30JUHUU IEKTPONPOBOJHOCTH MTOKA3AIIH, YTO TEYCHUS TPYHTOBBIX
BOJ c. AT-balibl He COBNaaroT ¢ HAIIPaBICHUEM TEUECHHS IOBEPXHOCTHBIX BoA. [lo
UTOTaM JaHHBIX UcclieoBaHui [358]: “... ObUIM clieNlaHbl CIAEAYIONIUE BHIBOIBI:

v Ilo BceM oOmpe/eleHHbIM II0KA3aTelssM TPYHTOBBIE BOJBI HE IPEBBIILAIOT
npenenbHbIX 1onycTuMbIX KoHueHTpanui ([11K) mis nuTeeBbIX BOJ, HO TaK Kak
MHOTHE€ BaKHBIE ITOKA3aTEIIH, B IEPBYIO OYEPEb IT0 OPTaHUYECKUM BEILIECTBAM,
He OBUIM OIpe/eNieHbl, BOJa TMOKa HE MOXET OBITh PEKOMEHJOBaHa IS
VCTIOJIb30BAHUS B TUTHEBBIX LEIAX.

v'B menoM mpM TPOTEKAHHWM UYEPE3 CEJNO0 TPYHTOBBIE BOIBI 3aMETHO
MUHEpPANU3YIOTCA W 3arpsA3HAIOTCS, B TOM YHCIE€ M OpPraHMYECKUMH
BEILIECTBAMHU .

[To nanHBIM OMyOJMKOBAHHBIM B cTaThe [359]: “brumn mpoBeneHbI HCCIICTIOBAHUS
COAEpHKAHUS MHUKPOIJIEMEHTOB CIIEKTPaJIbHBIM ATOMHO-3MHUCCHOHHBIM
MPUOTNKEHHO-KOJMIECTBEHHBIM METOJIOM TpH HWCHApeHWH MpoObl W3 KaHaja
YTOJILHOTO 2JICKTPO/I1a B BOJIax KpymnHeiiei peku Keipreizckoi Pecriyonrku Hapsin

" €€ KPYIIHLBIX IIPUTOKOB. HCCJ’IGI[OB&HI/IHMI/I BBISBJICHO, 4TO CPCAHUC KOHICHTPAIUN
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NPaKTUYECKU BCEX OOHAPYXEHHbIX |3 MHUKpPORIEMEHTOB HE MPEBBIIIAIOT
peeNbHO-I0MyCTUMBIX KOHLIEHTPAMK JUIsl TUTHEBBIX BoJ. Pa3z0dpoc maHHBIX 1O
OT/ICJIbHBIM MTyHKTaM, KPOME HEKOTOPBIX 2JIEMEHTOB (cepedpa, rajiusi U BaHaus ),
HEOOJBIIION, W OTHOUICHUS CPEIHEKBAAPATHUUYHBIX OTKJIOHEHHH K CpEeIHUM
3HayeHussM He npesbimator 1,0—1,5. B nmpaBoM npurtoke pexkn HapbiH — B peke
KaxpIpTbl ObUIM OOHApy»eHbl 00Jie€ BBICOKHE COJEpKAHMS CTPOHLHUS, Oapus,
UMPKOHHS U MENIH, YEM B CPEJHEM MO BCEM TOUYKaM HccieaoBaHui. Ilo meBomy
nputoky peku HapsiH — B peke At-bambl oOHapykeHbl 0o0jee BBICOKHE
COoZep)KaHUsl CTpOHIUA (HA 4eTBepTh), uupkoHus — Ha 30%. [lo ocTambHbIM
nyHKTaMm otoopa npo0 mo pexe Hapoin u pexe Manbiit HapbiH pe3kux OTKIIOHEHUH,
BbIe 25—30 %, OT cpeaHero coiep:kaHus 3JIEMEHTOB HE BBISBIECHO. 3AMETHbBIE
U3MEHEHHUS B KOHIEHTPAIMSAX IO Ce30HaM Toja ObUIM OTMEYEHBI y CTPOHIUS,
TUTaHa, MapraHiia, HUKedss U Menu. [lo BceM oOCTalbHBIM 3JIEeMEHTaM SIBHO
BBIPQKEHHBIX OTKJIIOHEHUW MO OTAEJIBHBIM CE30HaM roja He BBIABICHO . Takke
OBLTM TIPOBEJICHBI HCCIIEAOBaHUA, ONMyOiuKoBaHHbIe B crathe [360]: “Onenka
BIIMSIHUSI aHTPOIIOT€HHBIX 00BEKTOB Ha (hU3nUeCKue mokaszaresiu Boabl peku HapbiH,
no pesyiaprataM BbimonHeHUs Tmpoekta NATO SfP 983945 «Ouenka
TPAHCTPAHUYHOTO 3arps3HeHus Bojbl B LlenTpansHoin Azum» 3a 2013 u 2014 rr.
[Tomygyennsie mpu nmomoru npudopa «CyberScan Eutech PCD 650» B moneBbix
YCIOBUSIX JaHHble, Takue Kak pH, TeMneparypa, 3JEKTpPONPOBOJAHOCTb,
CONPOTUBJICHUE, PACTBOPEHHBIEC OOIIIUE COJIM, COJIOHOBATOCTh, OBLUIU YCPEAHEHBI U
IpOaHaIU3UPOBaHbL. M3MepeHus ¢ AByKpaTHOW MOBTOPHOCTHIO IPOBOAWINCH B 11
TOYKaXx OT BBICOT B 3735 M H.y.M. 10 513 M H.y.M. DTH TOUYKH 3aMEPOB PACIIOT0KEHBI
Ha o3epe IlerpoBa, pekax Kymrop u Taparaii, KOTOpbie SBISIOTCS UCTOKAMU PEKH
HapeiH, a Takke B camoii pexe HapblH — OT €€ BEpXOBBEB M [0 TI'PaHULBI C
V3b6ekucranom. B cratbe paccMarpuBaeTCs BO3JEHCTBHUE AHTPOIOTCHHBIX
00BEKTOB Ha BOJIbI yKa3aHHBIX pek. Ilo pe3ynbraTam u3mepeHuil 3HaueHuil pH,
TEeMIIepaTyphbl, FJIEKTPONPOBOAHOCTU U 3JeKkTpoconpoTusieHus, NaCl nqo u nmocine

AHTPOIIOTCHHBIX 00BEKTOB BBIABJICHO, YTO Ha HW3MCHCHHUS TCEMIICPATYpPbl, KpOMC
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TOKTOryJIbCKOTO BOJOXPAHWIINILA, HACEIICHHBIC MYHKTHI U JIPyTHe OOBEKTHI HE
OKa3bIBalOT cyliecTBeHHOro BiaugHusa . Ilo manueiM C. OtopoBoit u mp.,
onyonukoBaHHbIX B cTtathe [360]: “Ilocne TOKTOryiabCcKoro riryOOKOBOJIHOTO
BOJOXPAHWININA, U3-3a TITyOMHHON CTpaTU(PUKAIIUU U BBITEKAHUS BOJIBI U3 HIDKHHUX
TOPU30HTOB, OHA 3aMETHO OXJIaKAaercs. 3HaueHus pH BHU3 MO TEUEHUIO PEKU
MEJUIEHHO U MOCTENEHHO BO3PACTAlOT, 32 UCKIIOUEHHEM OTPE3Ka MEXKIY TOUKaMU
Hke cena Kazapman u nepen TOKTOTYJIbCKMM BOJOXPAHWIMILEM, YTO, BBHIY
HESCHOCTH  NIpUYMH, TpeOyeT  JOMOJHUTENbHbIX  HccienoBaHuid.  Ha
AJIIEKTPONPOBOIHOCTH BOA UCTOKA peku Hapsin — peku KymTtop, a, ciiemoBarenbHo,
Ha OOIIel MuHEepanu3aluu 3TOM PEKH, 3HAYUTEIHHOE MOBBIIIAIOINIECE BIUSHUE
OKa3pIBalOT BOABI ¢ pynHuka Kymrop. Ha anekrponpoBognocts Bog pexn Hapoin
3aMETHOE BIIMSIHUE TPEJIOIO0KUTEIIBHO OKa3bIBa€T BIajJeHUE B peky HapbiH ee
0ojiee MUHEpAIM30BAaHHOTO MpaBoro nputoka — peku KaxwipTel. HaceneHnnbie
MYHKTHI HE OKA3bIBAIOT CYIIECTBEHHOTO BIUSHUS HA MUHEPATU3ALNIO BOABI — BBULY
OonpmMx pacxoaoB peku Hapoin”. B mpopomkeHue 3TUX HCCIeAOBaHUM ObLIO
U3y4YeHO BiMsHUE ropoga HapbelH Ha HeKoTOpble moka3arenau BoJ peku Hapbin
[361], B pe3ynbTaTe pabOThl KOTOPOTO OBLIO BBIABICHO: “dTO Topoa Hapwin
OKa3blBa€T 3aMETHOE BIIMSHME Ha COCTaB BOJ BONM3M Oepera pexku HapbiH,
BBIPAJKAIOIIEECS] B PE3KOM IMOBBIINICHUHM COJAECPKAHUU CYXUX OCTaTKOB M psla
MUKPORJIEMEHTOB, B CpETHEM OT TpeX M0 ABYX pa3. OIHaKO BCIAEACTBUE OONBIIUX
pacxomoB peku Hape, Beime 90 M>/c, KOHIEHTpalMsi 3arpsA3HEHHN pE3KO
CHHKAETCS TIOCIIe JJOCTATOYHO TMOJTHOTO CMEIIUBAHUS U pa30aBiIeHUs] BOJAOW BHH3
[0 TEYEHUIO PEKH W BiMsHUE ropoja HapelH Ha mokazarenu Boxa peku Hapbin
MPaKTUYECKU HUBEIUPYIOTCS .

[Tpomomkas TeMy UccleOBaHUSI PEK CTPAHBI, OBLIIO U3yYE€HO BIUSHHUE Pa3padOTKU
yraeit Kapa-Keunnckoro mecropoxaenusi Ha peky Kapa-Keue u oxpyxkaromryro
cpeny, onyOJMKOBAaHHOM B cTaThe [362], B KOTOPOM ““...HA OCHOBaHUU MOJIEBBIX U
7a00paTOpPHBIX ~ HMCCIIEIOBAaHUM, OMUCAaHA  dJKOJOTHYECKas  CUTyallusi Ha

pa3zpabaTeiBaeMOil 5 KOMIaHUAMH OypoyrojibHoM MectopoxiaeHun Kapa-Keue,
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HaxomsameMmcss B JKymranbckom paiione Hapbiackoit oOmactu  Keipreizckoi
PecniyOnuku. YcraHoOBIEHO, YTO SKCIUTyaTalds MECTOPOXACHHUS Beaercs 0e3
MOJIHOTO y4eTa TPeOOBaHUM HOPMATHUBHO-NPABOBBIX JIOKYMEHTOB M OKa3bIBAET
CUJIbHOE OTPHULIATENIbHOE BIIMSAHUE HA OKPYXAIOIIYI0 cpeay. MHOro4HCICeHHbIE U
BBICOKOOOBEMHBIE OTBAJIbI HE M30JIMPOBAHBI OT MPUPOIAHBIX BOJ, YTO MPUBOIUT K
OYCHb CHJIBHOMY WX 3arpsi3HEHUI0. PeKku 3arps3HEHbI KaK HIKE YYaCTKOB JOOBIUN
YIJIs, TaK Y BBIIIE HUX - U3-32 PA3BEBAHUS YTOJIbHOM NbUIA BETPOM. BOIbI pek naxe
B 3UMHHX YCJOBUSX HMMEIOT MOBBIIICHHBIC MOKA3aTEIN 3arps3HEHUs - UX KOJIH-
MHJIEKCHl COCTaBJISAOT 55 — 70 eauHuIl, a B TEIUIbIE BpeMs ATOT MOKa3aTellb
JOCTUTAET MepBBIX ThICAY. CyXOH OCTATOK, B3BEIIEHHBIE BEIIECTBA, XMMUYECKOE
noTpeOJIeHHe KUCIOpoJaa, KapOoOHaTHass W 0O0IIasi *KECTKOCTh B IYHKTE HUKE
OCHOBHBIX OYaroB 3arps3HEHUs, MO0 CPABHEHUIO C OCPEIHEHHBIMH 3HAYCHUSIMU
MTYHKTOB BBIIIIE OYAroB 3arpsi3HEHUS, UMEIOT 3aMETHO BBICOKHME 3HaYeHUs: OT 14% -
g XIIK, 43% - mns cyxoro ocrarka, 86% misa kapoonatHOU U 35% s oOmen
)kecTkocTh, Oonee ueM 100% - 1iad B3BEHIEHHBIX BEIIECTB. Takke €CTh BCE
OCHOBAHUSI JIJIsi TIPEATOJIONKEHHUS, YTO JIEATEIIbHOCTh B PallOHE MECTOPOXKIACHUS
UHTEHCU(DUIIMPYET MPUPOTHBIE HK30TEHHBIE MPOIIECCHl U SBJICHUS U, B YACTHOCTH,
WHULIMUPYET 00BAJIbI M OTOJI3HU .

BricokoMy aHTpPONOreHHOMY [IaBJICHUIO MOJBEPKEHbI KaK PEKU, TaK U 03€epa
crpanbl. 1923 o3ep, oOmell miomansio 6836 kM? mokpeiBaroT o3epa. Camble
kpynHble o3epa: Mechik-Kyns — 6236 km?, Con-Kynp — 275 km?, Yatbip-Kyns —
175 km?. Dkocucrema o3epa Mccblk-Kyib, n3-3a cBOel BBHICOKOM pPeKpealioHHON
MIPUBJIEKATEIBHOCTH, NO/ABEPTAETCS CYIIECTBEHHOMY AHTPONIOT€HHOMY
peo0pa3oBaHUI0, IMOATOMY H3YYEHHE €ro DKOJOTHYECKOTO COCTOSHHS OBLIO
BKJIIOYEHO B TMpOrpaMMmy HacTosimero wuccienoBanusi. Hecmotrps Ha poct
TYPUCTUYECKOW  MPUBJICKATEIBHOCTU W CJIEIOBATEIbHO  YBEJIMYCHUIO
AHTPOINOTEHHOI'0 JAaBJIEHUS HEKOTOPhIE THAPOXMMHUUYECKUE MOKA3aTeM KauecTBa
Boabl o3epa Hccbik-Kynb 3a nocnennue 20 JIeT CyHIECTBEHHO HE M3MEHUJIUCH U

Haxopasarcs B npenenax [1JIK. ITo nanubiM HEKOTOpBIX yueHbIX [363], [364], [365],
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[366], [367] cylecTBEHHOTO M3MEHEHHS THAPOXUMHUYECKOTO COCTaBa BOJIbI O3€pa
HET, MOATBEpKIaeTcss W HammMmu aaHHbiMu [368], [369], [370] roe npuBeneHbI
pe3yabTaThl AYKOI€OXMMHUUYECKUX HcCClenoBaHuM B pamkax PuHckoro Ilpoekra
«DOpMHpPOBAHUE CUCTEMbI MNPHUHATUSA PEIICHHI, OCHOBAaHHBIX Ha pE3yJbTaTax
HKOJIOTMYECKOTO MOHUTOPUHIA W HAIPaBICHHBIX Ha 3KOJIONO-3KOHOMHYECKOE
pa3Butue tepputopun 03. Mccoik-Kyns (KGZ-Boga/Mcepik-Kyms)». OTo6op mpod
npoBojuiics B 2016 — 2018 rr B Havasie jera, mneped OTKPHITUEM AKTUBHOIO
KYpPOPTHOI'O C€30Ha, ¥ B Hauasie oceHu B 2017 rogy, B KOHIIE aKTUBHOT'O KYPOPTHOIO
CE30Ha - C UCIOJIb30BAaHUEM Hay4YHO-HCCIEeA0BaTeNbCKOro cyana «Mentyp». Ilo
BCE aKBaTOpPHM 03€pa OT IMOBEPXHOCTU 0 AHA Ha 16 cTBOpax, B OCHOBHOM
pacToIOKEHHBIX B CEBEPHOU, HAaNOOJIee aHTPOIIOTCHHO-HATPYKCHHOU YacTH, ObLITH
oToOpansl W wuccienoBanbl 195 mpod Boasl MO MUHUMYM 24 TIOKa3aTeIsM.
HccnenoBanusiMu ObUIO YCTAHOBJIEHO, UTO TTOKA YPOBEHB 3arpsS3HEHHOCTH BOJ HE
MPEBHIIAET  YCTAHOBICHHBIX  HOpPM.  HacewlllleHHWe  BOABI  KHUCIOPOJIOM
yAOBIIETBOPUTENIbHOE 10 camoro Ha, pH mensites ot 7,8 10 8,9, ¢ o0umm cpeqHuM
3HaYeHUEeM B 8,55 W B OOJBUIMHCTBE CIy4aeB HAXOJUTCS B BEPXHUX Mpejaesiax
HOpMBI, paBHOU 8,5. KoHueHTpaunu opranndeckux BemectB no BIIKs 3a 2016 -
2018rr MEHATUCH OT 3HAYEHUW HMXKE JOIYCTHMBIX MPENEIOB U 10 MPEAEIbHOTO.
BIIKs xone6anacek ot 0,16 mo 3,00 mrOz/a, uro cocrasiser 0,05-1,00 ITAK. Ilo
o01eMy cpeHeMy 3Ha4YeHHUI0 ATOro mokasarens ot 2016 roxa k 2017-2018 rogam
Ha0JII01aeTCsl 3aMETHOE MOBbIIeHUE — npuMepHo Ha 31%. KonuenTpamuu azora
aMMOHHUITHOTO, HUTPUTHOT'O, HUTPATHOTO, (hochopa MUHEPATBHOTO ObUTM HAMHOTO
ke [1JIK. Conepxanus Tsxenbix metamwion, CITAB, xenesa 0011ero HaxoIuauch
HUDKE TIpeJiesia YyBCTBUTEIbHOCTU METOJIOB OIPEICICHUS.

Takxke coriacHO HaHHBIM ['OCyJapCTBEHHOrO areHTCTBAa OXPaHbl OKPYKAOIICH
cpenbl U JyecHoro xossiictBa npu IlpaButenbctBe Koipreizckoit PecmyOnuku
(TAOOCIJIX) m ArenrctBoM mno ruzapomereoposiornu (Keipreiruapomer) mnpu
MunucTepcTBe upe3BblYaiiHbIX cuTyaruid Keipreizckoit PecryOnuku, Ha caiite

https://ekois.net/elubinnyj-monitoring-kachestva-vody-ozera-issyk-kul/
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IPUBOJATCS PE3YJIbTaThl OYEPEIHOIO IIYOMHHOTO MOHMTOPUHIA KayecTBa BObI
o3epa HMccwik-Kynb:  “...TIIyOMHHBII MOHUTOPMHI BKJIIOYaeT B ceOs  pan
UCCJIEIOBAHUI KauecTBa BOAbl HA OCHOBAaHUHU MPOO BOJbI, OTOMPAEMBIX C HAYYHO-
UCCIIEN0BATENbCKOro cynHa «Menrypy», npuHamnexamee KsuIprelsruapoMer u
pelIHa3HAYeHHOE [IJIl HUCCJEeNIOBAaTEeNbCKUX paboT Ha OoNbIIUX TIIyOuHax.
CormacHo naHHbIM KsIpremrugpomer: “Pe3ynbTaTsl IPOBEACHHBIX AHAINA30B
MOKa3aJy, YTO XMMHYECKUNA COCTaB 03€pa M KAueCTBO BOJBI 3a UCCIEHOBAHHBIN
NepUOJl MO CPaBHEHUIO € HA0OPOM MHOIOJETHUX JAHHBIX MO pe3yJbTaTaM
MCCIIEIOBAaHUM 03€pa CyLIECTBEHHbIX U3MEHEHU He npereprenu. ColieBoil cocTaB
o3epa, Takke, He uU3MeHWICSA. KHCIOpPOIHBI pEXHUM YIOBIECTBOPUTEIbHBIN.
[Ipo3pagyHOCTh BOABI O3€pa BBICOKAs A0 19 MeTpoB, IBETHOCTH, XapaKTepHas I
MOpPCKOM Boabl. Bomga o3epa 3HauUMTENbHO MUHEpanu3oBaHa. HanmeHnee
MUHEpaln30BaHa NpUOpexHas 4yacTh TIONCKOro 3aiuBa, OCOOEHHO B BECEHHE-
JIETHU TIEPUO/I, TAK KaK peKH HarOoJiee MOTHOBOAHBI U BOJIa B 3aJIMBE 3HAUUTEIHHO
onpecHseTcs. MeJlKoBOJIHOCTh TIONCKOro 3ajiuBa M OEperoBbie 3apOCiu Kamblila
00yCIaBIMBAIOT TaKke 00Jiee HU3KYIO MPO3PAaYHOCTh U BHICOKYIO [IBETHOCTH BObBI
B OTOM paiioHE”, T€ K€ pe3yJbTaThl ObLIN Mody4YeHbl 1o AaHHbIM 2020 roma, Ha

caiire https://kabar.kg/news/kachestvo-vody-v-ozere-issyk-kul-sootvetstvuet-vsem-

normam-gaoosilkh/ mpecc-cimyx06o0ii ['ocynapcTBEHHOro areHTCTBa OXpPaHbl

OKpY>Karoleh cpesibl U JiecHoro xo3siictea KP coobmaercs, 4yTo “kauecTBo BOJBI B
o3epe Mccebik-Kynb cooTBeTCTBYET BCceM HOopMaM. [lo pesynmbrataM XMMHUYECKOIO
aHaiM3a, KayecTBO BOJbI BO BCEX OTOOpPaHHBIX TOYKAX COOTBETCTBYET
YTBEPXKJICHHBIM BCEM HOpPMaM M TPEOOBAHHUSAM TMPENEIbHO  JIOMYCTUMOU
KOHIICHTpAIlMU IS BOJIOEMOB PBHIOOXO3AMCTBEHHOW KATErOpuM IO BCEM
onpenesieMbIM HHTpeaueHTam (pucyHok 4.1.2)”. BBuay toro, 4to g0 koHma 90-x
rOJIOB 03€PO SBISIOCH YABTPAOAUTOTPOPHBIM [371] MOHUTOPUHT TPOUYECKOTO
cTaTyca Ha oO3epe He ObUl OpraHu30BaH M MOKa3zaTenu Xxjopoduiia-a He
onpeneysuinch. Tonbko HaunHasA ¢ 2016 roga HayanuCh €IUHUYHBIE UCCIIEIOBAHUS

coaepxkanus xjopoduiia-a B ozepe. [lo UX JaHHBIM B HEKOTOPBIX TOYKAX
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HaMEYeHa TEHJACHLHUS CABUTa O3€pa W3 YIbTPAOIUTOTPOdHOro cTaTyca Ha

Me30TpodHBINH ypoBeHb [364], [365].
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Pucynok 4.1.2 3nauenne BITK u NH4 " B r.Honmon-ATta 3a 2015, 2016rr. (MCTOYHUK:
nanubie Keiprenl'uapomer)

OnHako HEOOXOJIMMO TIPOBECTH JIETAJIbHBIE HWCCIACAOBAHUS JIsl TMOJy4YEeHUs
JIOCTOBEPHBIX JAHHBIX C HCMOJb30BAHUEM PA3JIMUHBIX SKOJOTMUYECKUX HHAECKCOB.
[IpoBeneHHbIC UCCIEAOBAHUS TOJYUYEHHBIE PE3yJIbTaThl OTPAXKEHBI B CIEAYIOIIEM
naparpade.

4.2. Ananuz 3Ixkonozuveckozo cocmoanua o3zepa Hccoik-Kyne u  pex
Kuipzoizcmana ¢ nomowpio 3kon02uecKux UuHOEKcoe

Ouenka 3xonocuuecxkozo cocmoanusn 03.Hcovik-Kyns no unoexcy cocmosanusn
mpoghuueckozo yposeus (TLI)

HccnenoBanust OIIEHKH KauecTBa BOJIBI 03€pa MOKa3alu, 4YTO u3MepsieMble (PU3NKO-
XUMUYECKHE MapaMeTpbl HE JOCTATOYHBI JJI aHaIKM3a ero Tpo(uueckoro craryca,
¥ HY>KJTaIOTCSl B TIOUCKE 00JIee KOMIUIEKCHBIX MOAXOA0B €ro oreHku [372]. Oqaum
U3 TIOCIEICTBUA YPE3MEPHOM AHTPOINOTCHHOM HArpy3KH SBJISICTCS W3MEHEHUE
TpoHUUYECKOro cTaTyca 03ep U UX yCKopeHHas 3BTpodukanus [373]. esaTenbHOCTh
YyeJIoBeKa, HAaPUMEP, BbICOKass HHTEHCUBHOCTh TypH3Ma, MOBEPXHOCTHBIX CTOKOB
OT yJAOOpEHHBIX TOJIeH U ropojackoro 3arpssHeHus [374], [375] npeobpazoBanue
npuOpexHbix OydepHbIX 30H [376], IPUBOAUT K MOBBIILIEHHOMY IMOCTYIUICHHIO
OMOreHHBIX DJJEeMEHTOB B o3epo [377]. becnpeueneHTHoe  yCKOpeHHE

HHAYCTpHUAJIU3AlIUH, CCIbCKOI'O XO3HﬁCTBa, yp6aHI/ISaHI/II/I N poCTa HACCJICHUA B
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TedyeHue 20-ro BeKa MPUBENIO K YBEIMYEHHIO NPHUTOKA MMHUTATEIbHBIX BEILECTB,
HOBBIIICHUIO IEPBUYHON MPOAYKIUH, YXYAILICHUIO KA4e€CTBA BOJBI U COKPALLCHUIO
ouopaznooOpasust npumepHo B 40% ot oOiero uuciaa o3ep Bo BceM mupe [378].
OCHOBHBIMM HMCTOYHHKAMHU JTHX IUTATEIbHBIX BEIIECTB SIBISIIOTCS COPOCHI
IIPOMBILUICHHBIX HPEANPUATHA M CUCTEM OYUCTKH CTOYHBIX BOJ, a TaKkKe
cenbckoxo3siicTBeHHble cToku [379]. Kak u B EBpone, npo0iemsl 3BTpoduKanuu B
CesepHoli Amepuke obocTpuwinch B TeueHue 20-ro Beka ¢ pocTOM HAacCelIEeHMs U
uHTeHcu(puKanuen cenbckoro xossicta. K 1960-m romam JNMMHOIOTH MOHSIIA
IPEeayPEXIAOIINE 3HAKU, U JOKTOp ToMac DIMOHICOH MOHSJI, YTO CTOYHBIE BOABI
u3 ropoaa CudTI BbI3BIBAJIM IBETEHUE LUAHOOAKTEPUM B CTOJIMYHOM O03€pe
Bamunarron. B oTBeT Ha ero nyonuunblie npenynpexacHus B 1960-x rogax cTouHbie
BOJbI ObUIM OTBeNEHBI W3 o3epa B Onusnexamuil [Ipromxker-CayHa, U LBETEHUE
BOJOPOCIIE YMEHBIINJIOCh, @ TPO3PaYHOCTh BOJBI B 03€PE€ 3aMETHO MOBBICHUIIACH
[380]. K coskaneHuto, aHTPOMOT€HHOE JABJICHHE W MOTEIUICHUE KJIMMaTa, Kak
oXujaercs, OyyT yBeIUUMUBaThCs, Tak 4yTo K 2050 rogy 0KuIaeTcsl yBeIUYEHUE
KOJIMYECTBa 03€p C BPEIOHOCHBIM I[BETEHHWEM Bojopociieid Oonee yem Ha 20
nporeHToB [381]. [ToaTomMy KpaitHe HECOOXOAMMO JTYUIIIE IOHATh BOCIIPUAMYHUBOCTD
03€p K 3BTPOPUKALUH, YTOOBI 3aIIUTUTh 3TU CUCTEMBI AJI1 YCTOMUMBOTO Oy TyILETO.
B Takux o3epax Ba)XKHO C cCaMOro Hayaja NpeIlpUHATh IPABUIbHBIE MEPHI U TUTAHbI
yHOpaBiIeHUs MO MPeoOpa30BaHUIO U HCIOJIb30BAHUIO €CTECTBEHHBIX IKOCHCTEM
o3ep [382] B TypUCTUUECKHUX U UHBIX LEIAX.

HecmoTps Ha nmpuBeZeHHbIE BbIIIE PE3yJIbTaTbl 00 OTHOCUTEIBHON HEM3MEHOCTU
TMIPOXMMHMUYECKOIO  COCTaBa  BOABI M €ro  YHCTOTE,  JCTaJbHbIC
PEKOTHOCLUPOBOYHBIE O0CIEA0OBAHMS IPOBEICHHBIE HAMU MTOKA3aJId, YTO Ka4eCTBO
BOJbI 03€pa MMEET TEHJEHLMIO K 3arps3HeHuto. Ha puc.4.2.1, 42.2 u 4.2.3.
npuBeAeHbl portorpaduu caenanusie gerom 2020, nerom 2022 rona u nerom 2024

ro/ia, TCHJICHIIUS SIBHO HE U3 JIy4YlIUX (UCTOYHHK: (POTO aBTOpA).
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Pucynok 4.2.1 KauectBo Bojbl 03.Mccoik-Kyib, 2020r
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pucyHok 4.2.2 KauectBo Bojibl 03.Mcchik-Kynb, 2022r.
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[Tpu omieHKe KauecTBa BOABI C UCIIOJIb30BAHUEM MapaMeTpa “xiopoduiui — a” Obu10
YCTaHOBJICHO, YTO TPO(PUYECKUN CTaTyC 03epa B MCCIEIOBAHHBIX 30HAX HMEET
TEHJEHIUIO CJIBUra C OJIUTOTPO(GHOCTH B CTOPOHY ME30TPO(HOCTH, UTO YKA3bIBAET
0 HeoOXoauMOoCTH ipuMeHeHust uuaekca TLI ansa monyuenus Gosee pacimpeHHON
uHpoOpMaMu O COCTOSSHUM BOAHBIX dKocucteM [372]. JleranbHbld aHaAIU3
nokaszaTesei, TaHHbIX Ta0i. 4.2.2 moKa3bIBaeT, yBEIUUYCHNUE MTOKa3aTeNel nHaeKca
TLI, mpuunHON KOTOPOU MOTYT SIBJSTHCS MOBBIIIEHHOE MOCTYIJIEHUE OMOTEHHBIX
3JIEMEHTOB B 03epo. McTOYyHMKaMU KOTOPBIX MOTYT OBITh KaK PEKpealiMOHHBIC

HAarpy3KH, TaK U CEIbCKOXO03S1CTBEHHAS ACATCIBHOCTD.

Tabnuma 4.2.2 - [lokazatenu cocrosiaus 03.Mccrik-Kyne mo ungexcy TLI, 2022 ron

Ne | TN | TP SD |Chl-a | TLI TP | TLI TN |TLI |TLI SD |TLI
MI/ | MI/n | M Mr/m3 Chl-a OO0mui
b

1 1043 /0.001 |15.0]23 -0.05 1.34 9.34 |-1.94 2.17

2 10.94]0.005 | 8.5 |64 0.30 1.50 11.90 | -0.46 3.31

3 10.66 [ 0.006 | 12.0 | 87 0.34 1.43 12.66 | -1.36 3.27

4 10.68 | 0.002 | 14.0 | 90 0.10 1.44 12.75 | -1.76 3.13

5 10.69|0.006 | 13.0 |51 0.34 1.44 11.33 | -1.57 2.89

6 10.71 [0.003 |9.7 |54 0.19 1.44 11.47 | -0.81 3.08

Amnanu3 pe3ynbraToB 110 azoty TLI(TP) nokasayi noBelllIEHHOE €r0 COJAEpKaHHUE B
3anmBe banbikuu, dpochopy TLI(TP) mokazan, uro HamOOJBIINKA €ro Mmoka3aTelb
cojaepxkaincsa B oopasuax npod B c.Yok-Tan. Pacuer unnexca TLI (Chl-a) mokazan
BBICOKOE COJIEpKaHue ero B myHKTe YonmoH-ATa.

3Hanue Tpoduueckoro craryca uMeeT (yHIAMEHTaJbHOE 3HAYCHUE IS
NOHUMAaHHUS COCTOSHUSA M (PYHKIIMOHUPOBAHUS O3€PHBIX IKOCUCTEM. Tpoduueckuii
CTaTyc 03epa MOXHO paccMaTpUBaTh KaK «KJIIOYEBYIO IMEPEMEHHYIO», KOTOpas
COOTBETCTBYET TAKUM Ba)KHBIM XapaKTEPUCTUKAM 03€pa, KaK pacIpOCTPaHEHHOCTh
BPEIOHOCHOTO  IIBETEHMsI  LIMAaHOOAKTepuid,  YpPOBEHb  IIyOOKOBOJHOI'O
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KHCIIOPOHOTO HWCTOIICHHS, OrMoMacca BOJHBIX COCYIMCTHIX PACTEHUN, BUIOBOU
cocTaB OECIIO3BOHOYHBIX M MO3BOHOYHBIX JKMBOTHBIX, a TAK)K€ BOCHPHUHUMAaeMas
ACTETUYECKasl LIEHHOCTb.

Ha pucynke 4.2.4 npencrasiensl cpeqnue 3Hadenuss TLI no mapamerpam. Kak
MOKAa3bIBAIOT JIAHHBIE, CaMbli BBICOKHMI BKJaJ B oOIIee TpoUUECKOe COCTOSHUE
natot 3Hauenus Chl-a, a mpo3paurocts Boasl (SD) CHUKACT UTOTOBYIO OICHKY.
Takum oOGpazoM, XJIopoduiuI-a caMblii BapruaOeIbHbIN TTOKa3aTelb, YKa3bIBAIOITUN

Ha PE3KUC N3MCHCHUS B IPOAYKTHUBHOCTHU (I)I/ITOHJ'IaHKTOHa.

12+ - 11.58

101

3Ha4veHwWe TLI

143

0'2 -
oF I

T07P TN TU Chia TL1.5D TU Total

Pucynok 4.2.4 Cpennue 31auenus TLI no mapamerpam.

Jlnst BU3yanu3alnuyd 3aBUCMMOCTH M3y4aeMbIX MapameTpoB Obuia mocTtpoeHa 3D-
mozenbs MLP (MHOrocimoitHoro nepcentpona) yuutsiBatomas tpu ¢axkropa (TN, TP
u Chl-a) npuBenena na pucynke 4.2.5a u yuntsiBatomas 4 ¢akropa (TN, TP, Chl-a
u SD) npuBenena Ha pucynke 4.2.50. O0e Mojenu NOKazajlud 3aBUCUMOCTH

xsnopodmna-a ot TN u TP, a taxke Brmusams SD.
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Pucynok 4.2.5 3D monens MLP Baustaust TN, TP, SD na Chl-a
Ipumeuanue: a) Mozaens yuuteiaeT Tpu pakropa (TN, TP, Chl-a); 6) 4 dpaxropa (TN, TP, SD, Chl-a
Mopens MLP xopomo mpenckaspiBaer, uro Chl-a, TN u TP oka3biBator

3HauMTeIbHOC BiMsHUE — yeM Boime TN u TP, tem 6onwire Chl-a.
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C 1elbl0 HMHTEPIOIUPOBAHUS MNPOCTPAHCTBEHHOI'O pACIpPEICNICHUs] HEKOTOPBIX
cBOMCTB KauecTBa BOjbl 03.Mcchik-Kynp ObLIM pa3paboTaHbl TpU pa3iMvHbIC
mozenu: CrabunbHasi, ['ayccoBckas u PannonanbHO-KBagpaTUIHAs.

Huskue 3nadeHus: kodQphuiimeHTa HaIe’)KHOCTH YKa3bIBAIOT HAa TO, YTO BhIOpaHHAs
cxema oTOopa mpod U PaCCTOSIHUS MEXAY HUMHU MOJIXOIAT Ui MOJIECIUPOBAHUS
MIPOCTPAHCTBEHHOM HM3MEHYMBOCTH CBOMCTB BOJABL. B TO BpeMs Kak BEIWYMHA
MoKa3aresis HaJIe)KHOCTH OOBICHSET OIUOKY MPU 0TOOPE U aHANIM3€ NIEPEMEHHBIX,
HYJICBOE 3HAYEHHWE TapaMeTrpa HaACKHOCTH OOBSICHAET OTCYTCTBUE OIIMOKHU
WU3MEPEHUS U U3MEHUMBOCTH HAa KOPOTKUX pPacCTOAHUSAX. Pe3ynpTarhl mokasalu,
YTO BCE MOJCIIH SIBJISIFOTCS HaJle)KHbIMU (Ta0:1. 4.2.3 u pucyHok 4.2.6, 4.2.6, 4.2.8).

Tabmuma 4.2.3- CBoiicTBa HeKOTOPBIX Kriging-moeneit nHaeKca KadyecTBa BOJIbI

Nugget
Perpecc. Sill, /
¢ynkmm | Nugget | Range | Co+ | Sill, RMSSE
ITapametpsl | Mogaens S , Co , A C % | MEI 2
2,15 *x
TN Stable + 0,96 0 1 0,06 0,00 0,1 1,01
-164,59 * 0,000
TP Gaussian| x + 0,73 0 1,07 0 0 2 0,9
Rational
Quadrati | g 42% x + 107,8
Chl-a C 3,02 0,1 0,48 7 0,1 7,82 0,7
Predicted 101 Standardized Error
9,000 ¢ 2208 —
7.500 1464
6.000 0.719 > Ji
F
4500 0,025 >
. s o
3,000 0.770 &
* ."
1500 | ' 1515 e
$ 2259 |
0000 1800 3600 5400 7200 9,000 2375 -1425 -0475 0475 1425 2375
Measured 10! Normal Value
(a) (b)

Pucynok 4.2.6 Iloka3aTenu JOCTOBEPHOCTH U MOTPEITHOCTH KapT KOHIIEHTPAIUU
HUTPATOB, MMOCTPOEHHBIX 10 Mojenu Kriging
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. 102
Predicted -10 Standardized Error

2.100 ] 2.226 -
1.867 1.592 i
1.633 . .“.“
! 0.959 ;-’.
1,400 0.326
1.167 -0.308 /
-
0.933 -0.941 o5
0.700 -1,574 -
0.467 2207 | go
0.233 -2.841
-3.474 I\
0.000 0.420 0.840 1.260 1.680 2.100 -2375 -1425 -0475 0475 1425 2375
Measured -102 Normal Value
(a) (b)

Pucynok 4.2.7. IlokazaTenu TOCTOBEPHOCTH U MOTPENTHOCTH KapT KOHIIEHTPAIUU
POs, moctpoennbix mo moaenu Kriging

Predicted -10°1 Standardized Error
4,698 1 2.054 *
4176 1.410
365—5 0?66 ’ e
2,610 -0.522 bt
2,088 -1.166 x
1,566 -1.810
1.044 -2.454 .
0.522 -2,098
‘ -3742 |
0,000 0940 1879 2819 3758 4698 2375 -1425 -0475 0475 1425 2375
Measured -10°1 Normal Value
(a) (b)

Pucynok 4.2.8 Iloka3zarenu IOCTOBEPHOCTH M ITOTPEIIHOCTH KapT KOHLUEHTPALUH
xyopodnia-a, MOCTPOCHHBIX M0 Moaenu Kriging

CornacHo MOCTPOEHHBIM KapTaM MPOCTPAHCTBEHHBIX M3MEHEHUW, KOHILIEHTpaIus
HuTpaTtoB B o3epe Mcchik-Kynp Bapeupyer B mnpenenax 0-0,9 mr/m, npu stom
YCTaHOBJIEHO, YTO OHA COCPEIOTOYEHA B BOCTOYHOM YacTH 03€pa, YTO MOXKET ObITh
0OyCJIOBIIGHO BIUSIHUEM MPUPOJIHO-KIMMATHYECKUX  (AKTOPOB, a TaKxke

NOCTYILJIEHUEM ITPOMBIIIEHHBIX U KOMMYHAJIbHBIX CTOUYHBIX BOJI (pPUCYHOK 4.2.9).

156



767120
76°120"E

“TT°130"E

1:700.000

o 5 10 20 30 40
™ | Kilometers

42710°'0"N

B°14'|:|"E

Legend

D Issyk-Kul Lake
Kriging
Prediction Map
TN (ma/L)
Filled Contours
o013
P o13-0.22
B 022029
0,29 -0.35
0,35 — 0,39
0,39 =044
I 044 - 0,51
I 051 -0561
B os1-0,73

B o73-09

Pucynok 4.2.9 IlpoctpancTBeHHOE pacnpeiesieHUE KOHLIEHTPALIMI HUTPATOB
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Legend
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B o -0.0016
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0,0041 - 0,0051
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[ 0,0067 - 0,0094
B 0.0094 - 0,014
B 0.014 — 0,021

Pucynoxk 4.2.10 IIpoctpancTBeHHOE pacnpeaeneHue KoHueHTpauii POy
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Pucynox 4.2.11 IlpoctpancTBeHHOE pacnpeenenue konuentpauuid Chl-a
Konnentpamus dochopa B o3epe BapbpupoBaina B peaenax 0-0,0067 mr/n, pocdop
ObLI CKOHIIEHTPUPOBAH B CEBEPO-BOCTOYHOM YACTU 03€pa, YTO KOPPEIHPYET C
OCHOBHBIMH HWCTOYHHKAMHU TIOCTYIUICHHS OTXOJIOB J>KHMBOTHOBOJICTBA (PHUCYHOK
4.2.10). Konnenrparnus, xjaopoduiia-a B o3epe Kojebdanace B npeaenax 0-1,87 mr/n
¥ COCPEIOTOUYEHA B CEBEPO-3aMaHON YaCTH 03€pa, 4YTO, BEPOSTHO, CBUACTECILCTBYET
O TIOBBIICHHON YA3BUMOCTH JAHHOW 30HBI K aHTPONOT€HHBIM BO3JICHCTBUSIM
(pucynok 4.2.11).

Takum oOpa3zoM, COTJIACHO MPOBEJACHHBIM HCCIIETOBAHUSAM, TPOQUUECKUI YPOBEHb
o3epa OT YJIbTPAOJUTOTPO(PHOTO IMOCTENeHHO, B Hanbosee ypOaHM3MPOBAHHBIX
MecTax, Mepexo Ut B Mme3oTpodHoe coctosinue (tadn. 4.2.4) [372].

Tabnuma 4.2.4 - Uaaexc Tpoguueckoro ypoBHs

[TyHKTBI Touka | TN,m | TP, SD, Chl-a TLI
orbopa | r/m | Mmr/xa M mr/m>
Kaxwb1-Cait 9¢ 0,43 10.001 |15 23 2.17 | onurotpod
banbikusl la 0,94 |0.005 8,5 64 3.31 | wme3otpod
Yoxk-Tan 4a 0,66 |0.006 |12 87 3.27 | wme3otpod
Yommon-ATta | Sa 0.68 [0.002 |14 90 3.13 | me3zotpod
I'puropbeBka | 6a 0.69 |0.006 |13 51 2.89 | me3otpod
bocrepu Ta 0.71 10.003|9,7 54 3.08 | me3oTpod
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3akiaouenue. Takum 00pazom, pe3ynbTaThl, MOIy4YeHHBIE 3a nepuoa ¢ 2017 mo
2022 ropml, MOKa3bIBAIOT, 4TO Tpoduyeckuii craryc ozepa Mccwik-Kynb umeer
TEHJICHIIUIO K CIIBUTY B CTOPOHY ME30TPO(PHOIO COCTOSHUS B JIETHUM MEPUOJ. IDTO
CBUJICTEIBCTBYET O TOM, YTO MCIIOJIb30BaHUE HHIeKca Tpodudeckoro yposHs (TLI)
no3BoysieT 0Oojiee TOYHO OILICHUTHh SKOJOTHYECKOe COoCTosiHue o3epa. Jlumawm,
NPUHUMAIOUIMM  PELICHUS, BAXXHO OMNUPAThCAd HAa JIAHHBIE KOMILJIEKCHBIX
NOKa3aTeJaeld, a HE OrpaHUYMBATHCS AHAIUTHYECKHM aHAJU30M OTHAEJIbHBIX
napameTpoB. ClleAyIONMM [IaroM JJisi COXPaHEHUS SKOCUCTEMbI 03€pa SIBIISIETCA
HEOOXOIMMOCTh TOJIepXKaHus OajaHCa CaMOPETYJIHPOBAHUS H PETYIUPOBAHUS
CTENEHH aHTPONOTEHHOTO BO3JCHCTBUS, NMPUHUMAas BO BHUMAHHE BO3MOXHOCTHU
CaMOBOCCTAHOBJIEHHSI JKOCHCTEMbL. [[ OOCTHXKEHUS O3TOM LENM BaXKHO
OTIPE/ICIINTh PEKOMEHIYEMYIO IMHUPUHY NPHOpekHOU OydepHol 30HBI 03.McChIK-

Kys.

4.3 JKonocuueckoe cocmosanue npuopedcHvx OyghepHvlx IKOCUCmeM o03epa
Hccoik-Kyns u ux pons 6 ycmoituueom pazeumuu

PexpeanrionHasi TpUBIEKATENHHOCTh O3€pa BJ€UET 3a COOOW Harpy3ky Ha
MPUOPEIKHBIC SIKOCUCTEMBI 03€pa, KOTOPOE YBEIMUYMBACTCS C KX IbIM rojoM [383].
N3 roga B roJl CHUXKAIOTCA IUIOIIAAM, TMOKPBITHIE APEBECHO-KYCTapPHUKOBBIMU
3apOCiIsIMH, B TOM 4HCIE OOJEMUXOBBIMH 3apOCIsMHU, HMMEIONUX BaXXHOE
SKOJIOTMYECKOE 3HAYeHUE I MOJJepKaHusl OanaHca dKOcUCTEeMbl o3epa [384],
[385]. aTeHcuBHOE MpeoOpa3zoBaHue MPUOPEKHBIX IKOCUCTEM B IUISHKHBIC 30HBI
KOCHYJIOCh M TIOJTYITyCTBIHHBIX 30H 9KOCUCTEMBI 03epa [386].

[Tpubpexusie OydepHbIe 30HBI MOTYT HCIOJIB30BAThCS B KAYECTBE MHCTPYMEHTA
VIIPaBJICHUS  OKPYXKAIOLIEW  Cpelnod Uil  YMEHBIIEHUs  BO3ICUCTBHUS
3eMJICTIONIb30BaHUsl Ha BoJHbIe pecypebl [387]. bydepHoii 30HOM, OOBIYHO
CUMTAETCA IM0J0Cca 3€MJIU, OTJIEIAIONIasi BO3BBIIIEHHOCTh WM XOJIMBI OT TOpP, 03€p
WIN BOAHO-OOJIOTHBIX YyTOAWH. 3eMIIeTIONb30BaHUE B OSTOM pailoHE IOIKHO

OrpaHUYMBATHCA, YTOOBI M30€KaTh HEOJAroNpUATHOIO BO3ACHCTBUS HA KaueCTBO
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BOJIBI, OMOTY U cpefy oOuTaHus B penenax Bogocoopa [388]. Coueranne rycThix,
BBIHOCIIMUBBIX M MECTHBIX TEIUIOJIOOMBBIX TpaB M JIPEBECHBIX paCTEHUU
3HAUYUTEJIbHO  TOBBIMAET A(OPEKTUBHOCTh  PACCPEIOTOUYCHHOTO  yAaJCHUs
sarpsi3asitonux BemiecTB [389]. Ilpubpexxknbie Oydepbl paccMaTpUBAIOTCA Kak
3h(HEeKTUBHOE U YCTOWYMBOE CPEICTBO 3allUThl BOJHBIX JKOCHUCTEM OT CTOKa
MTUTATEIHHBIX BEMIECTB, TakuX Kak N u P, u, Takum oOpa3om, TelCTBYIOT Kak Oydep
yAEpKaHUS TOCTYIUICHUSI MUTATeNbHBIX BemecTB B BoAy [390]. OHu ucTomaroT
NUTaTeNIbHbIC BEIECTBA 3a CYET aJCOpOIMHM  TOYBBI, HMMOOUJIM3AIUU
MUKpPOOpPraHU3MOB, TorjiomeHus pactenusmu [391]. Ilecuannsie mobOepexns
JUIICHHBIE PACTUTEILHOCTH HE MOTYT B TIIOJHOW Mepe BBIMOJHITH CBOU
DKOJIOTHYECKHE (PYHKIIMU M CO3JAIOT YIPo3y SBTPOPUIIMPOBAHHUS BOJOEMA U
HY)KJIAaIOTCSI B TIOMCKE U pa3palOTKe YCTOWYMBOTO IUIaHA YIMPABICHUS U
UCIIONB30BaHUs NPUOpPEeKHBIMH dKocuctemMamu [392]. Heobxomum aHamu3
COCTOSIHHSI TIPUOPEKHBIX OydepHBIX 30H 03€pa, OIEHKAa HX HOKOJOTHYECKOTO
COCTOSIHUSI W TOUCK Mep d(pdextuBHOro wux ynpasienus. IIpoBeneHHbie
UCCJIEIOBAHMUSI, C UCIIONIb30BaHUEM NporpaMMHoi miardopmel Google Earth Pro u
ArcGIS 10.5.1 mokazaimu, yro ¢ 2000 roga uaeT TEHACHIIMA CHYDKCHHUS INIOMAIN
puOpPEXXHBIX OydepHbIX 3eMenb (Tabm.4.3.1., pucyHok 4.3.1a u 18) [393].

Tabmuua 4.3.1 Ilnomaas mpeoOpa3zoBaHHBIX MPUOPEKHBIX OyQpepHBIX 30H Ha
pacctositauu 100 M 1 500M, ra

Tpanchopmanus 1163 2012r. 2017r. 2021r.
Bcero Ha paccrossHuu 100 meTpoB umeercsa 2306 ra 3emenb

3acTpoiku Ha pacctostHun 100 m 104,52 220,71 329,6
Bcero Ha paccrossauu S00 meTpoB umeercs 8551 ra zemens

c¢/x 3emuii Ha paccTostHuU-500 M 2429 2189,65 2116,4
3aCTpOMKH Ha pacctostHun 500 M 446 663,78 910,09
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la. mectHocTh B KoopauHatax 1 42°3826.46"C, | la. MecTHOCTH B KOOpaMHatax 2 | la. MeECTHOCTb B  KOOpAMHATax
77°04'21.20"B B 2012r. 42°38'26.46"C, 77°04'21.20"B B 2017r. | 42°38'26.46"C, 77°04'21.20"B B 2021r.

Bt T it 3 ! 1 1 0 1 VAL
f [’ y 1 . . {
b e

1B. MecTHOcTb B KoopamHaTax 4 | 1B.MecTHOCTH B koopauHarax 542°36'05.11"C, | 1B.MecTHOCTH B KOOpJMHATaX 6
42°36'05.11"C, 76°56'12.10"B B 2010r. 76°56'12.10"B 8 2017r. 42°36'05.11"C, 76°56'12.10"B B 2021r.

Pucynoxk 4.3.1 IIpeoOpazoBaHHbIe y4acTKU NPUOPEKHBIX Oy(hepHBIX 30H

Jlanubie Ta0611.4.3.1 moka3pIBaroT, yTo MpuOpekHbIe Oy(deprsbie 30HbI (I1h3) 3ameTHO
yMmenbinarores, ¢ 2010 roma Ha paccrosauu 100 MeTpoB OT OGeperoBoil JUHUM
3actpoeno 1163 14,5%, a na paccrosuuu 500 meTpoB 3actpoeHo Bcero 35,6% I163
unn 64,4% COCTaBJISIIOT €CTECTBEHHBIE JKOCHUCTEMBbI. Eciau ydecTb, 4TO A
COXpaHEHHSI CaMOBOCCTaHABJIMBAIOIIEH CIOCOOHOCTU PEKOMEHIYETCS COXPaHUTh
70% skocucTeM, TO TIPEBBINICHUE MPE0Opa3oBaHUs yKe cocTaBiseT 5,6%. OxHako
cornacHo cmamou 9. “Ucnonvzosanue pecypcos npupoonozo nomenyuaia 33C
«Hccoik-Kyns "3axona Keipreizckoit Pecriyomnuku ot 13 aBrycra 2004 romga Ne 115
“O0 yCcTOMYMBOM Pa3BUTHHU JKOJOTO-dKOHOMHYECKOU cucteMbl «Mcchik-Kymby»™:
“YIOJIHOMOYEHHBIE TOCYJIApCTBEHHBIE OpraHbl, MECTHBIE TOCYAapCTBEHHbIC

AJIMUHUCTpAlMM W OpraHbl MCECTHOI'O CaMOYIIPABJICHHUA, OCYHICCTBIIAIOIINC
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YOPaBJICHHE COOTBETCTBYIOIIMMH pecypcamu, TpH  pa3paboTKe TUIAaHOB
MCII0JIb30BaHUs MPUPOJIHBIX pECypcOoB 3emMiid U npecHoi Boibl 9IC "Ucchik-Kynp"
00s13aHbI UCXOAUTH U3 CIEIYIONIUX HOPMATHUBOB:
v’ He Gosee 1/3 pecypca Ha mOBceIHEBHOE MOTPeOIeHUE (IPEAETBHO IOy CTUMBIE

HOPMBI);
v He Gojsee creayromiei 1/3 pecypca - B Upe3BbIYaHBIX CHTYaIUsX;
v nocnenuss 1/3 pecypca - HENPUKOCHOBEHHBIN 3amac A MpeaoTBPAILCHUS
00BaJILHOTO pa3pylleHusi FKocucTembl” [394], To mpeBbllieHUe MpeoOpa3oBaHuUs
npuOpexHbIX 3emenb Ha pacctosaun 500 metpoB yxe Ha 2022 TOA cocTaBiseT
oomee 6%.
Kpowme 3actpoek I1b3 npeobpazoBsiBaroTcs B arpoanamadThl (pucyHok 4.3.2), 94To
TaK)K€ CO3/IaeT YCIOBHS JIJISl MOMaJaHusi OMOTEHHBIX JJIEMEHTOB B BOJY. Takumu
temnamu Kk 2065 roay IIb3 Moryt ObITh mpeoOpa3oBaHbl MOJHOCTHhIO (PUCYHOK
4.3.3).
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Pucynoxk 4.3.3 IIporunos npeo6pazoBanus [1b3 npu HblHENIHEH TEeHACHIIUN
npeobpazoBanus 1163

CorynacHo aHanu3y, NpUOpekHbIe OyPepHbIe 30HBI OBLITN TPAHCHOPMUPOBAHBI TSI
caenyromux ueneit: 104,52 8 2012 rony, 220,71 B 2017 rony u 333,4 ra va 100 m

ronaay 3actpoiku B 2021 roay. s namnu Ha S00 metpoB B 2012 roxay - 2 429,
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B 2017 rony - 2 189,65, B 2021 roxy - 2 135,18. B 2012 roxy - 446, B 2017 rony -
663,78, B 2021 roay - 910,09 ra 3emnu moj 3acTpoiiky (JKUJIbIE JOMa, TOCTEBbIE
JI0Ma, CaHAaTOpHH, Kade).

0003HAYCHBI C/X YTO/Ibst 3acrpoiiku

Pucynox 4.3.2 Kapra-cxema npeodpazoBanus [1b3 03.Uccoik-Kynb

CrnenoBaTenbHO, MpUOPEKHAs PACTUTEIHLHOCTh ObLIIa BRIPYOJIEHa B OCHOBHOM TIOJT
3acTpoiiky. Jlumb He3HauWTeNlbHAas pacyucTka Obula TpoM3BENEHA s
PEKpEaOHHOTO  HCIIOJIb30BAHMS, IOJIy4eHHbIE OOOOIIEHHBIE  PE3YJbTATHI
npuBeCHBI Ha puc. 4.3.4, B KOTOPOM MOKa3aHa IUIOIIA (b TPE0OPa30BaHHBIX 3€MEITh
no paiionam. CormnacHo pucyHka 4.3.4, HaubOosbiuas TpaHcpopmalus 3eMelb
ormeueHa B Mccbik-KynbckoM paiioHe, Kak B paiioHe HamOojee pa3BHTOTO
KypOPTHOTO TypHu3Ma, KpOME TOr0, HMEIOT MECTO Cly4au mpeoOpa3oBaHus UX MO
CEIBbCKOXO3IMCTBEHHBIE 3eMiid. (OJHaAKo, corjacHo crathd 19. “Ucmoiin3oBanue
IPUPOIHBIX PECYPCOB IS LieTel pekpeanun”’, 3akoHna Keipreizckoit PecyOnuku ot
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13 aBrycra 2004 roga Ne 115 “O06 ycTOWYHNBOM Pa3BUTHH IKOJIOTO-3KOHOMUYECKOU
cuctembl «Mccuik-Kynb»”, “daktopamu, ompenensronuMu (yHKIIHOHUPOBAHUE
OOBEKTOB  peKkpeanuu,  sgBISOTCS:  akBaTtopuss  o3epa  Mccwik-Kyib,
OaTbHEOIOTHYECKHE, TPA3EBBIC, CIENCOJIOTHYECKUe, MPUPOAHO-TaHAMA(THBIE U
npyrue pecypchl. HopmaTuBbl 3eMild, OTBEIAEHHOW MOJ OOBEKTHI pEKpealuu,

COCTaBJIAOT:

v' s xypoptoB - 0,01 ra Ha 1 denoBeka;

4 115t canatopues - 0,02 ra Ha | denoBeka;

v’ s npounx 00bekToB - 0,005 ra Ha 1 yenoseka” [394], cobmonenue
YKa3aHHBIX HOPM TIO3BOJIUT COXPAHUTh YHUKAIbHYIO 3KOCHCTEMY o3epa McChIk-
Kynpb nis Oyaymyx mokojaeHu.

Hecmotpst Ha To, uTO coriacHo pucyHka 4.3.4 npeoOpa3oBaHue 3eMelib B TOHCKOM
palioHEe HE MMEET 3HAYMTEIbHBIX MOKa3aTeleil He O3HAayaeT, YTO TaM HE HJET
WHTEHCHBHAsl Harpy3ka Ha SKOCHUCTEMY o3epa. [ak Ha3blBaeMble “HOPTOUYHBIE
TOPOJIKH, IUPOKO MPAKTUKYEMBIE B JTAHHOM pailOHE HECYT TaKyI0 K€ YIrpo3y, KaK U

3aCTPOEHHBIE TEPPUTOPHUHU.
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Pucynok 4.3.4 InTeHCUBHOCTH TpeoOpa3oBaHus MpUOPExKHbBIX Oy(hepHbIX
3eMellb, [10 palioHaM
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Heo0xoammo 0CHACTUTH X XOPOIIIO OCHAIIEHHBIMU M KAY€CTBEHHBIMH OYHCTHBIMU
coopyxkeHusiMu (pucyHok 4.3.5).

Taxke aHanMM3 TMOKAa3bIBAET, YTO IMPOWCXOAUT WHTECHCUBHOEC OCBOCHHE U
npeoOpa3zoBaHrue TPHUOPEHKHBIX IKOCUCTEM TMOJTYMYCTHIHHBIX 30H B KypOPTHBIC
palioHsl TOXxe. BpipyOaroTcs miaHTanuMu OOJIEMUXOBBIX 3apocieil, KOTOphIe
BBITIOJTHSAIOT OOJIBITYIO AKOJIOTHYECKYIO (PYHKITHIO, COXPAHSISl YHCTOTY BOJBI 03€pa.
Heob6xoaumo  y4yuThiBaTh, 4YTO MPUOPEKHBIE HKOCUCTEMBI O03€pa HMEIOT
MEXIYHAPOJHBIA CTaTyC BOJHO-OOJOTHBIX YTOAHMM, B KAa4eCTBE MECTa 3MMOBKHU
nepeneTHbix NTUIl W KeIprei3cTaH WMeEeT OIpesesieHHbIe O0S3aHHOCTU 110
BbInoJiHeHUIO Pamcapckoii Konsennuu [392]. Tak, 3a nocnennue 20 JIET TOIBKO
00JIeTTMXOBbIE 3apOCIN YMEHBIIWINCE B 1.4 pa3 (pucyHok 4.3.6). AHanu3 nokazan
[395], uTto 60% BBIpYOJICHHBIX JIECOHACAKACHUN MPUXOIUTCS HA MOIYITYCTHIHHYIO
300y ToHckoro m bamblkunHCKOTO J1€CX030B (pHCYHOK 4.3.7), O TOCIEACTBUAX
KOTOPBIX OBLIO CKa3aHO UCCIIEIOBAHO MHOTHMU yueHbIMU [396], [397], [398], [399].
Jlns perieHus co3aaBiieics mpoosieMbl Ipeodpa3zoBaHus MPUOPEKHBIX OyhepHbIX
9KOCUCTEM, OCOOCHHO MOIYIYCTHIHHBIX 30H B Yp0O U arpoianama@Tbl HEOOX0AMMO
MPEAJIOKUTh aJbTEPHATHBHBIE BO3MOXKHOCTH TOJYYEHHUS MPUOBLIM MECTHOMY
HACEeJCHUIO MpPOXKHUBaKIIeMy BOIM3M npuOpexHbiXx 30H. Ha camom nene takas
BO3MOXXHOCTh UMEETCSI - 3TO €CTECTBEHHBIC MPUOPEIKHBIE KOMIUICKCHI - TICCUAHBIC
IUSDKH, 00J0Ta, o0Opasyromuecs B 30HE OTTOKAa BOJBI U JIMKHE KYCTapHUKH Ha
Oeperax ozepa. IMeHHO 37ech, B DKOCHCTEMaxX OOJIEIMXOBBIX 3apociieid U OOJIOT,
obutaet pazHoobpasHas ¢iopa u dayHa, 00pa3yOIUX CBOCOOPa3HYIO KPacoTy U
PUBJICKAIOIIUX CBOMM o4yapoBanueM. O0ennxa — caMblil pacIpOCTpaHEHHBIN, HO
HE €IMHCTBEHHBIM aKTUBHBIN 31eMeHT (uinbTpa. Ha Gonorax BCTpedaroTcs OCoT,
Oapbapuc, BUITHEBO-OapOapHCOBBINA, CMOPOJAMHOBBIN U Apyrue Buabl. Heo6xoaumo
WCTIOJIB3Ysl TIPHPOAHBIC BO3MOXKHOCTH  TOMYJISPU3UPOBATH  IKOTYpH3M, C
COXpaHEHHWEM €CTECTBEHHBIX JaHamadToB. Takke HEOOXOIUMO pa3BUBATh
nepepadaThIBAIOLIYI0 OTPACIb C MCIOJIb30BAHUEM MECTHBIX IJIOJI0B MPUOPEKHON

PaCTUTENBHOCTH. 3/1€Ch YMECTHO NIPHUBECTH IPUMEP MOJOKUTEIBHBIX IPAKTHK
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TaKHX I0JIX0/I0B, HAIIpUMEpP OPTOUHBII ropoaok “byry” B c.Tamra (pucyHok 4.3.8)

Y HETaTHUBHBIX MPaKTUK (pUCyHOK 4.3.9).

. TEm—— T
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Pucynox 4.3.5 MaTencuBHOE mpeoOpa3oBaHue MPUOPEKHBIX Oy(hepHBIX 30H

166




3000

2500

2000

1500

1000

500

2831,5

2000

1387,6

2014

Pucynok 4.3.6 Jlunamuka u3MeHeHUs oOjenuxu KpymuHoBUaHou (Hippophae
rhamnoides L.) na tepputopuun I'ocnechonna Uccoik-Kynnckoit odnactu, 3a 2000-

2014rr.
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Pucynox 4.3.7 JlunHamuika u3MeHEHUs OOJiennxXu KpymuHOBUIHOU (Hippophae
rhamnoides L.) na repputopun I'ocneconmga Uccoik-Kynbckoit obactu, B pa3pese

JCCXO030B
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Pucynoxk 4.3.8 FOprounslii roponok “byry”
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Pucynok 4.3.9 Crutominblie BIpyOKH MPUOPEKHBIX KYCTAPHUKOB TSI 3aCTPONKHU

3akaouenne. B 1ocinenHume Troabpl  IUIOMIAAL €CTECTBEHHBIX DJKOCHUCTEM
npuOpexHBIX Oy(hepHBIX 30H 3HAYUTEIHHO COKpAIAETCs, TpaHCHOPMHUPYACH B
arponanamadTel U ypOaHu3upoBaHHbIC TeppuTopuu. COXpaHEHUE YHUKAIbHBIX
IPUOPEKHBIX DKOCUCTEM, HAXONAIIUXCS B HEMOCPEACTBEHHON OJIM30CTH K
HACEJICHHBIM TIYHKTaM HW TIOJIBEPTAIOIIUXCS aHTPOIIOTEHHOMY BO3JEHCTBHIO,
TpeOyeT oObeMHEHUS 3HAHUK U OTBbITa. Ba)KHO BOBJICKATh MECTHOE HACEIICHUEC B
MIPOIIECC OXPAHBI ATUX YS3BUMBIX 3KOCHCTEM, YTOOBI 00ECTICUUTh MX yCTOWMYHUBOE

CyYIIECTBOBAHUC U BOCCTAHOBIICHHUC.
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4.4 Dkonozuueckue pucku npeoopazo6aAHuUs NPUOPEHCHBIX IKOCUCMEM 6

azpoaanowiagpmol u nocieocmeusn 01 ycmouuugozo pazeumus 03. Uccoik-Kyno

Hepamnmonanbaoe mnpeoOpa3oBaHue MPUOPEKHBIX IKOCHCTEM O3€p MPHUBOAMUT K
LEJIOMY PsIIy SKOJIOTHYECKUX MPOOJieM, B TOM YHCIIE PUCKY MOTEPH KAYECTBA BOAbI
u aBTpodummpoBanno BomoemMoB [400]. Takwe TeppuUTOpUM HYACTO HE
UCIIOJIb3YIOTCS B HelsiX  peKpearu, a  TpaHC(pOpMUPYIOTCS B
CEJIbCKOXO3SIMCTBEHHBIC YTO/Ibsl, UYTO COMIPOBOXK/IA€TCSI aKTUBHBIM UCITOJIb30BAaHUEM
XUMUYECKUX  BEIIECTB: yJOOpEeHM, TMeCTULUI0B, HWHCEKTUIuaoB [401].
Hcnonb3oBaHue OpraHWYecKUX W MUHEPAIbHBIX YAOOPEHH B HE3aIIMIIEHHBIX
MOYBaX MOXKET MPUBOJAUTH K HUX NPOCAUYMBAHUIO B TMOJ3EMHBIC BOJIbI, a TaKkKe
HETIOCPEICTBEHHOMY CMbIBaHMIO B BojioeM [402]. [lenbto 1aHHOTO MCCIEI0BAHUS
SIBISIETC  M3YyYEHHE M3MEHEHUM (U3MKO-XMMHUYECKHUX TIOKa3aTejded TOouB
NPUOPEKHBIX 3eMeNTb, TPAHC(HOPMHUPOBAHHBIX O] CO3/IaHNE CAJOBBIX IIAHTAIUH,
a TaKXe OlEHKa SKOJIOTUYECKOI0 PUCKA IECTPYKTUBHBIX MOCIEACTBUI J71s1 OanaHca
sKocucTteMbl 03ep. OO0BEKTOM wuccienoBanus Obulo BbIOpaHo c.Topy-AWUreip,
pacrnoioxkeHHOe Ha ceBepo-3amnajie o3epa Uccbik-Kyns (pucyHnok 4.4.1), B mpomiom
3TO ObUIM MECYaHHbIE PKOCHUCTEMBI, CO CKYJHOM pacTUTENbHOCThIO. Ha maHHbBIN
MOMEHT JTH 3EMJIM UCIOJIB3YIOTCS JUIsl BBIpAIIUBAHUS YEpEITHH, abpukoca,

KITyOHHKHU.

Pucynok 4.4.1 MecTtopacnoioxkeHrne 00beKTa UCCIICI0BAHUS
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Jlunamuka coctaBa MOIBIKHBIX (hopm ¢ocdopa ¥ Kaius B MOYBE 3aBUCUT OT
pPa3IMYHBIX MHTEHCUBHBIX cucteM ynoOpenus [403]. [lo pesynpTaTaMm aHamu3a,
€CJIM yuecTb, 4yTO BajoBas (popma docdopa B eCTECTBEHHON MOYBE B HOPME 10
0,080-0,088%, a dhocdopHbIi TOKa3aTeNb B TpaHCHOPMUPOBAHHON MOYBE COCTABUI
0,380% na nio1e, rae npuMeHsuTuch yaoopenus, u 0,105 % Ha mosie abpukocos B 4,3

u 1,1 paza Breiiie HOpMbI (Tab1.4.4.1).

Tabnuna 4.4.1 - ArpoXuMHUYECKHE TTOKA3ATENH TOYB

['my6una | ®ochop | DPochop Kanuit Kanuit
N3yuyaemeble . .
No — otOopa, | (BaJoBBIii | (TIOJBUXKH., | (BaJIOBBIH | (OOMEH.,
cMm , 20) me/xe) , %0) me/ke)
Kontpons 1
1| O6nennxossie 0-15 0,080 28,0 0,70 400,0
3apocCiu
KonTposns 2
2 Hetponytsie 0-15 0,088 38,0 0,75 460,0
KOCHUCTEMBI
3 Y Rooperie 0-15 0,380 130,0 0,75 600,0
noJis ’ ’ > ’
4 | AGpuKOCOBBIC 0-15 0,105 36,0 0,75 520,0
0JIst

[Ipu yBenmuueHUH colepkKaHus ryMyca B MOYBE YBEIMYMBAETCS MUHEpaIu3alus
COEIMHEHM a30Ta U yriepoja, a mpu O0JIbIIOM KOJIMYECTBE YCTOMUUBBIX (paKuuid
OpraHUYECKOTO BEILECTBA OHA MOXKET U CHMKaThes (Tabn.4.4.2). Ilo pesynbraTtam
aHaiM3a Npod rymyca B €CTECTBEHHOM mnecuaHou nouse Obuio 2,08-2,60%, uTo
CBSI3aHO C HU3KHM POCTOM PACTEHHM B €CTECTBEHHOW MECYaHOM MO4YBE. bbUIO
OTMEUYEHO, YTO B TPAHC(POPMUPOBAHHOM, TO €CTh B MOYBE, IJi€ ObUIM BHICAXKCHBI
HCKYCCTBEHHbBIC HACAXKJICHUsI, TyMyca oka3zasioch 10 5,41%, uto B 2 pa3a OoJibliie,
YeM B €CTeCTBEHHOU nouBe. CienoBaTebHO, YepKaHue rymyca YBeIUYUBaeTcs,
MOTOMY YTO B IIPeoOpa30BaHHOM MOYBE 00JIbIlIe OPTaHUYECKOTO BEIECTBA.

[TornoturenbHass CrIOCOOHOCTH SIBIISIETCSl MOKa3aTesieM IUIoA0poaus mouBbl. [lo

Mepe yBeJIMUeHHsI aOCOPOIIMOHHON CITOCOOHOCTH MOBBIIIACTCS TI0I0POIUE TTOUBBI
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[404]. Tlo pe3ynpTaTaM aHalii3a MOTJIOTUTEIbHASI CHOCOOHOCTH €CTECTBEHHOM
no4Bkl cocTasisier 11,6 Mr-askB, a TpancpopmupoBaHHoi mouBsl — 14,0 u 17,6 mr-
okB. [IpeoOpazoBanHas mouBa umMeeT B 1,5 pasza OOJIbIIYIO MOTJIOTUTEIHHYIO
CIIOCOOHOCTh, Y€M €CTECTBEHHAs MOYBA, YTO SIBJSETCS MPU3HAKOM MCKYCCTBEHHO
MOBBIIIEHHOTO TI0IOPOIMS.

[TocTymnieHue a3oTa B MOYBY COCTOUT B OCHOBHOM M3 OPraHUYECKUX COCAMHEHU,
BXOJSIIUX B cocTaB rymyca. 82—89% oOiero coaep:kaHusi a30Ta BXOJIUT B COCTaB
TYMUHOBBIX BemecTB, a 3—11% cocraBisitoTr Hecnenupuueckue COeAUHEHUS.
VYnepxanue azora MOBBIMIAET MUIoAopoaue mouBbl. OOIiee ynepkaHUe a30Ta B
necyaHod mnouBe cocrtaBisieT okoio 0,03-2,5%. Ilo pe3ynbraTaM aHanuza B
ecTeCTBeHHON mouBe coxpansiercs g0 0,103 % oOmero azora, a B
TpanchopmupoBanHoit mouBe 10 0,195 %, yTto MOXKET OBITH YBEIMYEHO B

pe3yibTaTe NPUMEHEHHS] MUHEPAJIbHBIX U OPraHUYECKHUX yI00pEHHIA.

Tabmuma 4.4.2 - ArpoxuMuyeckue IIOKa3aTelld II0YB B COOTHOIIEHHUH C
COJIep’)KaHUEM TyMyca

IHornorut | IlormoieH.
FyGura I'ym oo, CIIOCOOHO | HATpHIA
Ne| O6paszupl nous | otébopa | pH YO Y a3or, P,
c,% |, CTb, Me. K8
IOYB, CM %0
M2.9K8
Kontpons 1
1 | O6emuxoBEIe 0-15 8,55 | 2,60 | 0,103 11,6 0,20
3apOCiH
KonTpous 2
2 | Herponyrbie 0-15 8,70 | 2,08 | 0,060 12,0 0,12
9KOCHUCTEMBI
3 | YAoOpeHHEIC 0-15 | 8,00 | 541 | 0,195 17,6 0,12
TOJIS
4 | AGpUKOCOBBIC 0-15 8,70 | 2,65 | 0,060 14,0 0,12
OJIst

X £ SD = mean =+ standard deviation (n=3)
Ilecuanbie MOYBBLI OYEHD 6CI[HBI IMUTAaTCJIbHBIMU BCIICCTBAMU, 0COOEHHO rymycom,

COCTaB MEHAETCS B 2 pa3a, U pacTEHHUs 31ECh PACTYT OYEHb IJI0X0. beTHOCTh TyMyca
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MEeCYaHbIX MOYB OOYCJIOBJIEHA HE TOJIBKO BBICOKOW CKOPOCTBIO Pa3jiOKEHHS U 0e3
TOTO HU3KOT'O OPraHMYECKOr0 BEIECTBA, HO U TUIOXOM (hUKcalluell OpraHnyecKoro
BEIIIECTBA U T'yMyca B BUJE OpraHo-MuUHepanbHbIX coenunenuit [405]. [lecuanbie u
CcylecyaHble TPYHTBI yJOOHBI B 00pabOTKE, MOITOMY HX HAa3BIBAIOT JICTKUMU
IpyHTaMH, OHH oOnaaaroT Xopolen BOJIONIPOHUIIAEMOCTHIO u
BO3/1yXOIPOHUIIAEMOCTBI0, OBICTpO mporpeBatorcs. OJHAKO OHU HMEIOT Pl
OTPHULIATEJILHBIX CBOMCTB, B MIEPBYIO OUEPEib, HU3KYIO BIakHOCTH [406].

B ecTecTBEHHBIX YCIOBHUAX IMECUAHBIX MOYB COACPKAIOCH OOJbIIEE KOJUYECTBO
KpYyHHBIX (pakimuii mecka: oOienuxoBble Tonsg coaepxkanu 73,95% KpymHBIX
bpakuuii, ecTeCTBEHHbIE HETPOHYThIE TOJIA (MCHOJb3yeMbIE MO MacTouia) -
52,18%. A B mpeoOpa30BaHHBIX MOYBAX OJTM3KHE K €CTECTBEHHBIM YCJIOBUS OBLIU
co37aHbl TMOj aOpUKOCOBBIMH moisiMu - 63,57% kpynubix ¢paknuii, a B
yAOOpPEHHBIX TOJISIX UX cojepkaHue coctaBiisuio 44,67%. Ha ynoOpeHHBIX MOJISIX
YBEJIMYUBAIOCh KOJIWYECTBO cpeaHux ¢pakmuit (21,53 %), a obmiee KOIMYECTBO

yactul] ¢uzndeckoil ¢opmbl (yactuipl pazmepom menee 0,01 mm) cocraBuiio

19,44% (tabm. 4.4.3).

Tabnuua 4.4.3 - MexaHu4ecKuil COCTaB MOYB U3y4aeMbIX MPOoO 1Mo Gppakuusm

C
Copnepxanue ¢pakuuii, % (pa3Mep 4acTHIL ymma
['myOuna ) 4aCTHII
OGpasip! IIOYBBI B MM 0,01
HOUEB otOopa
npo6, cu 1.0- | 0.25- | 0.05- | 0.01- | 0.005- | <0.00

0.25 10.05 |0.01 |0.005]0.001 |1

Kontpome 1 0-15 73,95 122,2514,88 0,88 |3,32 [4/48 |8,68
OO0JIENXOBEIE
3apociin

Konrpons 2 | 0-15 52,18 | 12,58 | 23,56 | 0,80 [4,16 |7,72 | 12,68
Herponytsie
YKOCHUCTEMBI

VY nobpennsie | 0-15 44,67 | 21,53 | 14,36 | 1,64 | 7,88 9,92 |19,44
10JIs

Abpukocossie | 0-15 63,57 112,47 16,28 |1,44 |7,36 |8,88 |17,68
T10JIs1
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[To nanubiM Fierer N.: “IlaxoTHbie OYBBI 3arpsi3HEHBI TAKUMU 3JIEMEHTAMU, Kak
Hg, As, Pb, Cu, Sn u Bi, xoTopble BXOIAT B COCTaB MOYBEHHBIX MECTHUIIUIOB,
OMOLMIOB, CTUMYJSTOPOB pOCTa pacTeHUd U  CTPYKTypooOpazoBarese.
Herpaaunmonnsie yaoOpeHUsi, W3TOTOBJICHHBIC W3 PA3NIMYHBIX OTXOJOB, YacTO
COZIEpKAT IIMPOKUM CIIEKTP 3arpsA3HSIOIIMX BEIIECTB B BHICOKMX KOHIEHTPALUAX.
Cpenu TpaguIMOHHBIX MUHEpPAJIbHBIX YyAOOpeHuid ¢GocopHbie ynoOpeHus
BKJIIOYar0T cmMecu Mn, Zn, Ni, Cr, Cr, Pb, Cu u Cd” [407].

CornacHo Reece S.: “HakonieHue OCHOBHOW 4acCTH MOJUIIOTAHTOB B OCHOBHOM
HAO0JII0IaeTCsl B TYMYCOBOM HAKOMHUTEIBHOM TOPU30HTE MOYBbI, KOTOPHIE CBS3aHbBI
C QIIOMOCUJIMKAaTaMHW, HECUJIMKAaTHBIMM MHUHEpajaMd MW  OpPraHUYECKUMU
BEIIECTBAMH B pe3yJIbTaTe Pa3InyHbIX peakiuii B3aumonencteus” [408]. Baldock
J. yrBepxknaer, uto “CocTaB M KOJIMYECTBO BJIEMEHTOB, YJIEPKUBAEMBIX B IOYBE,
3aBUCST OT COCTaBa U COJICPIKAHUSA TYMYCa, KUCIIOTHO-IIETOYHBIX U OKUCIUTEIIBHO-
BOCCTAHOBUTENHHBIX YCIOBUH, COPOIIMOHHOW CHOCOOHOCTH W HWHTEHCHUBHOCTHU
ouonorudeckoro noryonieHus’’ [409]. Sadiq F. cuutaer, uro “HekoTopsie TsoKeNbIe
METaJIbl TIPOYHO YACPKUBAIOTCS OSTUMH KOMIIOHEHTaMH, HE YYacTBYIOT B
MUTpAllMK IO NPOGUII0 TOYBBl M HE TMPEACTABISIOT YIPO3bl IS SKHBBIX
opranu3MoB. HeraTuBHbIE 5SKOJOTMYECKUE TIOCIEACTBHUS 3arps3HCHHUS I0YB
CBSI3aHBI C TTOJABMXXKHBIMU CO€TIMHEHUSIMU MeTalliioB” [410].

Cornacuo Rastogi R.: “Hakomnenue moaBMKHBIX COCTMHEHHUM 3JIEMEHTOB, 0CO00
ONACHBIX JIJI1 OPTaHU3MOB, 3aBUCUT OT BOJHOTO M BO3AYIIHOTO PEKUMOB IOYBBI:
HAaWMEHbBIIEE UX HAKOIUIEHUE B BOJOIMPOHUIIAEMBIX MTOYBAX B IIPOMBIBHOM PEXKUME
Y yBEJIWYEHUE B MOYBAX C IJIOXOW BOJONMPOHUIAEMOCThIO. [Ipu mcnapurenbHOU
KOHIICHTpAIlMU U IIEJIOYHOM peakiuu Se, As U V MOTyT HaKamiMBaTbCs B
JIETKOJIOCTYMHBIX (pOopMax B MOUBE, a MPU BOCCTAHOBUTENIBHBIX YCIOBHIX cpenbl Hg
MOYKET HAKAIUIMBATHCA B BUJIE METWJIMPOBAHHBIX coequHeHui” [411].

I[To pe3ynbraram aHaim3a mpoO OBLUTIO OTMEUEHO, YTO CBUHEI, SBJISIOMIUNUCS OTHUM

N3 TOKCUYHBIX TAXKCIIBIX MCTAJIJIOB, YJIABJINBAJICA B HpI/IpO,Z[HOﬁ ITOYBE B HEOOJIBIIIOM
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KOJIMYeCTBE 6-8 ppm 10 CpPaBHEHHIO C HOPMATUBHBIM IIPENEIIOM, a B
Tpanc(opMHUpPOBaHHOM B 0Opasiiax mouBsl oHa coctaBisuia 10 ppm [412].
YnepxaHue [MHKAa B NOPUPOAHOW IIOYBE Maja0 IO CPAaBHEHUIO C
TpaHchHOPMHUPOBAHHON MOYBOH, a HAJTMYHE OPTaHUYECKUX BEIIECTB 00ECIIEUYNBACT
CTaOMJIBHOCTh IIMHKOPTraHWYEeCKUX coeauHeHui. [loaToMy ectecTBeHHas MoyBa
J0JDKHA OBITH OeHa muHKoM [413].

OCHOBHBIM HMCTOYHUKOM 3arpsi3HEHUS MBIIIBIKOM 3EMHOM IOYBBI SIBJISOTCS
BEILIECTBA, MPUMEHSIEMbIE IS OOpbObI C BPEIUTEISAMH CEIhCKOXO3SIMCTBEHHBIX
KyJIbTYp, HampuMmep TepOuIUAbl W WHCEKTHUIUABL. MBIIIBIK CUYUTACTCS
KYMYJSITUBHBIM  JIOM, BBI3BIBAIOIIMM XpoHUYeckoe otpasieHue. [IJK mus
MBIIIIBSIKA COCTABIJISIET 2 MI/KT JJI TIECYaHBIX MOYB. YCTAaHOBIICHO, YTO OOpa3Ilbl
npessbimatot [TIJIK [414].

Kak BunHO u3 pucyHnka 4.4.2, eCTeCTBEHHbIE 3apOCIU OOJEMUXU KPYITUHOBUIHON
(Hippophae rhamnoides L.) cogep:xaT MUHUMAJIBHOE KOJIMYECTBO HCCIEAYEMbIX
TSOKEJIBIX METAJJIOB, B TO BpeMsi KaK Ha YJOOPEHHBIX MOJSAX HaOII0anoch
yBennueHue cojaepkanus Ba - B 2,64, Zn B 3,12, Cu B 2,4, Pb B 1,6, Ni B 2,0 pa3za
110 CPABHEHHIO C HETPOHYTHIMU OOJICTTMXOBBIMH TOJISIMHU.
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Pucynok 4.4.2 CoaepskaHue TSKEIbIX METAJUIOB B HCCIIEAYEeMbIX 00pa3iiax mous
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YpoBeHb AaKTHBHOCTH IIOYBEHHBIX (PEPMEHTOB OMPEACNACTCS KOMILICKCHBIM
JNEUCTBUEM TMPUPOJHBIX M AaHTPOMOTeHHbIX ¢akTopoB cpenbl. I[lokazarenu
aKTUBHOCTH (EpMEHTOB MOryT 3(PQPEKTUBHO MCHOJIb30BaThCS B KAYECTBE
JMarHOCTUYECKOTO MOKa3aTelsl PU XapaKTePUCTUKE TeHETUYECKUX 0COOEHHOCTEN
Mo4B, oreHKe 3 (HEKTUBHOCTH arpOTEXHOJIOTUNA — ya00peHuit, 0OpabOTKU MOYBBI
[415].  CeBoobGopoTr, wmemuoparusi, YpPOBEHb IIJIOJOPOIMUS, XapaKTEPUCTHUKA
dbocdaTHOTO 1 a30THOTO PEKUMA ITOYBBI, TOCIEIACTBUS DPO3UHU, 3aTPSI3HEHNE TOYBbI
nectunuaaMu u HepTenpoaykramu. C JOpyroil CTOPOHBI, MPH UIUTEIHHOM
IPUMEHEHUU MUHEPAJIbHBIX U OPraHNYEeCKUX y10OpEHUI T0UBa HAUMHAET KUCIIETD,
u 3HaueHus pH nose# ¢ ucronb3oBaHuEM a0OPUKOCOB U yI0OPEHUN COCTABJISIOT 5,5,
TakuM o00pa3oM, B OTJIWYHE OT MNPUPOAHON Cpeapl, ObUIO MOKa3aHO, YTO OH
OTHOCUTENIbHO  KHCIBIM, 4YTO SBJISETCA NUTATEIbHBIM  BELIECTBOM  JJIs
MUKpPOOPraHU3MOB, (PEpMEHTOB M OWOTHI M3-32 UCTOYHMKA cyOcTpara. [loaTomy
U30BITOYHASA /1032 MHHEPAIbHBIX YJOOpPEHHI OKa3bIBaeT BIMSHHE Ha CHIDKCHHE

aKTUBHOCTHU (pepMeHTa ypeasbl U IPUBOJIUT K OKUCIICHUIO MMOYBbI (pUCYHOK 4.4.3).

Apricot field

Fertilised fields

Control 2 - Intact ecosystems

Control 1 - Buckthorn thickets

0 1 2 3 4 5 6 7 8

m2h W1:30h mih
Pucynok 4.4.3. YpeaszHas akTUBHOCTb U3y4aeMbIX 00pa3IloB MMOYB
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Pe3ynbTaThl akTUBHOCTH KaTanas3bl B UCCIEAyEeMbIX MouBax (Tadum. 4.4.4) mokaszanu,
4YTO NPUPOAHAs MecuaHas MOoYBa MHEPTHA W oOJagaeT HU3KOM OHOJOTrMYECKON
aKTUBHOCTBIO, TIO9TOMY aKTHBHOCTh (pepMeHTa Karaja3bl HH3Kasg B IIOYBE C
obnenuxoii kpymuHoBuAHOU (Hippophae rhamnoides L.) (129 U\ml) u Beicokas B
oOpasiax, BeIpailleHHBIX B mouBe ¢ abpukocamu (159,01 U\ml) u ynobpenusimu
(154,25 U\ml). 3Oto cBa3aHO c mpeoOpa3oBaHUEM €CTECTBEHHOW CTPYKTYpbI
necyaHo mouBbl. JlJis yBelMYEHHUs COJEpKaHMs TyMyca B II€CHAaHOW IOYBE
NPUMEHSIOTCS Pa3IMYHbIE METOIbI, M TI0OYBA HCKYCCTBEHHO 000TamaeTcs, Mpu ITOM

MOBBINIAETCA AKTUBHOCTH ()EPMEHTOB M aKTUBU3UPYETCs (DEpMEHT Karasasa.

Tabnuua 4.4.4 - AkTuBHOCTH epmeHTa Karanasbl, U\ml

[TpoOmI depmeHTaTUBHAS
No AKTUBHOCTb KaTaJa3bl
1 Kontpons 1 O6nenuxoBsie 3apociu 129, 0£0.5
2 KonTposs 2 HerponyTtsie skocuctems! | 130.4 +0.6
3 VY nobpennbie mos 154.2 £0.2
4 AOpPHUKOCOBBIE OIS 159.0 £0.3

X £ SD = mean =+ standard deviation (n=3)

Takum 00pa3oM, U3yueHHbIE U3MEHEHUS (PU3MKO-XUMUYECKUX MapaMeTpoB IOYB
IpUOPEKHBIX 3eMeJb, TPAHCPOPMUPYEMBIX JJIS1 CO3/IaHUS CaJ0BbIX HACAXKICHUI, U
OLCHEHHBIM  JKOJIOTUYECKHM PHUCK  Pa3pyLIUTEIbHBIX  IOCICICTBUA A
JKOJIOTUYECKOTO OasaHca DKOCHCTEMBI o3epa MOKa3bIBAIOT, 4TO
TpaHc(pOpMHUpPOBAaHHBIE TMOYBBI IPHUOOPETAIOT HOBBIE  (DU3UKO-XUMHUYECKHE,
Ouosornueckue cBoiicTBa. Kak mokasanu Hallum UCCIENOBaHMs, TpaHCHopMarus
npuOpexHbix Oy(depHbIX 3eMeNlb NPHUBOJUT K HM3MEHEHHI0 HX HEKOTOPBIX
¢u3nYecKux, XUMHUYECKMX U OHOJIOTUYECKUX TIOKa3aTesiel: IOBBIIIACTCS
AKTUBHOCTbH KaTaja3bl, TaK KaK B €CTCCTBEHHOM II€CYaAHOW IIOYBE YBEJIMYMBACTCS
HCKYCCTBEHHO BHECEHHOE oprannyeckoe BemiectBo. Coaeprxkanue oduiero pocdopa
Ha yJOOpEeHHBIX MoJisAX ObuIo B 4,3 pa3a BbILIE, YEM HA KOHTPOJIbHBIX BapUaHTaX.

VYuuteiBas, 4TO TpaHC(HOPMUPOBAHHBIE TOYBBI HAXOAATCS B MNPUOPEKHOU
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oydepnoit 3oue 03epa Mccwik-Kyinb, mogo0HbIe U3MEHEHUSI MOTYT CYIIECTBEHHO
MOBJUATh HAa KaueCTBO BOJLI B o3epe. VM3MeHstoTcs U (uU3ndYecKue MmapameTpbl
MOYBBI, Ha YJOOPEHHBIX MOJISIX W3MEHSETCS COOTHOIIEHWE KPYMHOW M cpeaHei
dbpakiuy MOYBEHHBIX YACTHUIl M YBEITUYMBAETCA CymMma yacTull pazmepom <0,01.
M3MeHeHne COCTOSIHUSI 3€MeNb TakKe IMPUBEIO K YBEJIMYCHHUIO COJACPKAHUS
TSDKEJIBIX METAJIOB, B wacTHOCTU Ba, Zn, Cu, Pb, Ni. HanpoTtus, ecrecTBeHHbIe
00JICTIMXOBBIC HACAXKJCHUS TMPEIMSITCTBYIOT HAKOIUICHUIO TSDKEJBIX METANIOB B
MOYBax, UX COJIEPKaHUE B UCCIIETyEeMbIX 00pa3iax ObLJIO HUXKE B Pasbl.

OgHUM U3 HAJIeKHBIX MOKA3aTeNell KOJIOTMYECKOr0 COCTOSIHUS MOYB SIBIISIETCS
aKTUBHOCTH (DEPMEHTOB ypeasbl U KaTajiazbl. DTO (DEPMEHTHI, UTPAIOIINE BAXKHYIO
poiib B TpaHchoOpMaIuu a30TCOAEPKAIINX COCAUHEHUN, M UX aKTUBHOCTH
ONpeJiesieT BaXKHbIC OTambl a30THOTO IMKIa B mouBe [404]. B ycnoBusx
AHTPONOTEHHOW HAarpy3Ku aKTHUBHOCTH ATHUX (PEPMEHTOB MOXKET U3MeHsThcs. 1o
JAaHHBIM HAIlIUX KCCIEeNOBaHUM, TpaHchopmarus npuopexHbIX 0y(epHbIX 3eMenb
MPUBOJUT U K U3MEHEHUIO MX OMOJIOTMYECKUX MapaMeTPOB: aKTUBHOCTh KaTajiasbl
BO3pPacTaeT, TaK KaK B €CTECTBEHHOM II€CYHAHOW TIOYBE YyBEIMYMBACTCS
HCKYCCTBEHHO BHECEHHOE opraHnyeckoe BemectBo. Comepxkanue obmero gocdopa
Ha yJ00peHHBIX ToJIIX ObLIO B 4,3 pa3a BbIllie, YeM Ha KOHTPOJIbHBIX BapuaHTax. B
pe3ysbTaTe TaKOW JAWHAMUKHA MOXET HAPYIIUTHCS OJHA W3 OCHOBHBIX (YHKIIUN
MOYBBI, YTO MPHUBEICT K dKOJIOTHYecKoMy nucOanancy [416]. B cBa3u ¢ 3TuM B
mpolecce HCCIEeNOBaHUN OBUIO YAEIeHO BHUMAaHUE W3YYCHUIO aKTUBHOCTU
dbepmMeHTOB. YUMTHIBasg, 4YTO TpaHCHPOPMUPOBAHHBIC TOYBHI HAXOJATCA B
npuopexxHoit OydepHoit 30He o3epa Ucchik-Kyib, M3MEHEHHs Takoro pojia MOTYT
CYIIECTBEHHO IMOBJIUATH HA KA4€CTBO BOJIbI 03€pa.

N3 mpeoOpa3oBbIBaeMbIX JTaHAMA(TOB TOIBKO 00pa3iibl ¢ aOpUKOCOBBIMU MOJISIMU
uMenu 0osiee OJU3KHUI K €CTECTBEHHBIM OOJIEMTUXOBBIM 3apOCisiM CBOMCTBA MOYB,
OJIHAKO HEOOXOJIMMO YYHUTHIBATh, YTO TPHU BBIPANTUBAHUU IUIOJAOBBIX KYJIBTYD,
MOTYT OBITH UCITOJIb30BaHbl Pa3IMUHbIC TePOUIINJIBI, HHCEKTULIUABI M TTECTUIIUIBI,

npu4yeM HEOJHOKpaTHO. [T03TOMy BhIpaminBanue ux B npuoOpexHoit OydepHoi 30He
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UMEIOIIUX TECYaHHYK CTPYKTYypY, HECyT 3Kojoruueckue pucku [417]. s
ONTHUMU3ALUUA COCTOSIHUSA DKOCUCTEM MPUOPEKHBIX TEPPUTOPUNA MOTYIMYCTHIHHBIX
30H HEOOXOJAMMO OIPAaHUYUTH TAaKU€ BHUJbI JAEATEIBHOCTHU, KOTOPbIE MPHUBOAIT K
XUMUYECKOMY W JIPyTMM ONACHBIM BHJAM 3arps3HEHUs NPHUPOAHBIX BOJHBIX
00BEKTOB, a TaKXKe KOHTPOJIUPOBATh JESITEIHOCTh CEIbCKOXO3SMCTBEHHBIX
PEANPUATUNA, PACTIOI0KEHHBIX HA MPUJIETAIOIINX TEPPUTOPHSIX.

[IpensokeHHBIA MOAXOJ K OIEHKE COCTOSHUSL TNPUOPEKHBIX HKOCUCTEM,
TpaHCHOPMHUPYEMBIX B  CEJIbCKOXO3AMCTBEHHbIE JAHAWAPTHl, MaKCUMaJIbHO
pPEATMCTUYHO IO3BOJSET BHEIPUTh NPHUHIMIBI YCTOMYMBOIO YIPABICHUS B
IPOrpaMMbl MIPAKTUYECKON peallu3alliy, MO3BOJIAET BBIJACIUTh BeAylIue (paKkTophl
U TlapaMeTpbl, pa3paboTaTh WHHOBAIIMOHHBIE MOAXOAbI K MOHUTOPHHTY M OLEHKE
DKOJIOTMYECKOM  CUTyallUM Ha JIOKaJbHOM M  PETHOHAIBHOM  YPOBHSIX.
NHTEeHCUBHOCTh OCBOEHHUS 3€Meilb B MpuOekHONW OydepHOl 30HE OKa3bIBaeT
3HAYUTEIBHOE BIUSHUE HAa pEUIeHUWE O I[IUpPUHE MpUOpPEKHOM 30HBL. Eciam
HKOJIOTHYECKOE COCTOSIHHE BOKPYI 03€pa XOPOIIO COXPAaHSETCS, MHTEHCUBHOCTD
3aCTPOMKM HHU3Kas, a BPEJAHOE BO3CHCTBUE BHYTPUOACCEHHOBOM 3acCTpOMKH Ha
BOJHYIO Cpely 03epa HEBEJIMKO, TO IMUpUHA OypepHON 30HBI OyAeT HEOOBIION.
Eciau MHTEHCUBHOCTH 3aCTPOMKH BOKPYT 03€pa BBICOKA, a YacCTHAs JESATEIbHOCTh
YeJI0BEKa HAHOCUT CEPhE3HBIN yIIepO AKOCUCTEME 03€pa, TO MOAAEPKUBATH 03€PO
B XOPOIIIEM COCTOSIHUH OYJIET CI0KHEee, U IupuHa OypepHO 30HBI T0KHA OYIeT,

CJICA0BATCIIbHO, YBCIINUYNBATHCA.

4.5. Onpeodenenue wupunsvl npubpedsicrHol Oygeproil 30Hbl 03epa Hccvik-Kyns ¢

UCNONB308AHUEM MemOoOd ‘COOMHOUEHUS 8b1200bl U 3ampam”’

[Tpubpexunas OydepHas 30Ha o3epa ompenensercs ee mupuHo. Ecnu mmpuna
OyJeT CIMIIKOM OOJBIION, MPUPOJHBIE PECYpChl U KAMUTAJIOBIOXKEHUS OYyIyT
NoTpadeHsl BOycTyro. Eciau e oHa OyAeT CAMIIKOM Malia, TO IIMPUHA OKaXETCs
HEJIOCTAaTOYHOM Il 3amuThl BoJbl o3epa [418], [399]. IIpu npoexTupoBaHuU

npuOpexHoil OyQepHON 30HBI 03epa HEOOXOJUMO YUYHUTHIBATh KOHIIETIIHIO

«MHHHUMAaJIBHO HpHeMHeMOﬁ U PHUHBID», KOTOpasd moaApasymMeBacT
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COOTBETCTBYIOIIYI0 HIMPUHY, MPU KOTOPOH MBI MOXKEM MOJYYUTh HJICalIbHbIC
HKOJIOTMYECKHE TIPEeUMyIleCTBA U 3aIlaTuTh MUHUMaibHble [386]. Eciuu
npeobpazoBaHue NpuoOpexHON OydepHOl 30HBI 03epa OyAET OCYIIECTBIATHCS O€3
IpeIBapUTEIbHBIX PacueToB, 0€3 IMpeIBAPUTEIILHOTO ONPEICNICHUs LeNei, 3TOo
IIPUBEJIET K HAIPACHOW TpaTe PECypCcOB WM HE MO3BOJUT JAOCTHYb O0XKUIAAEMOIO
apdexkTa U BO3MOXKHOM TOTEPH PEKPEALMOHHOW MPHUBICKATEIBHOCTH XPYMKOU
skocuctemsl o3epa [418]. Illupuna npudpexnoit 0ydepHoit 30Hb1 03.Mcchik-Kyib
pernamentupyetcs 3akoHoM Keipreizckoit Peciy6nuku ot 13 aBrycra 2004 rozma Ne
115 “O6 ycToiluMBOM pa3BUTHUM IKOJOTO-d3KOHOMHUYECKON cuctembl «Hcchik-
Kynbe»“ [394]. CormacHo koTOpo#l: “3amnpemaeTcs BU3YaJIbHOE «3arpsi3HECHUE
IPUPOAHBIX JTAHAMA(TOB PYKOTBOPHBIMU OOBEKTaMH, HE COOTBETCTBYIOIIUMU
TpeboBaHusIM apxuTekTypbl. Ha paccrosaun menee 100 metpoB ot o3epa Mccbik-
Kynp 3anpemiaercss KanuTalabHOE CTPOUTENBCTBO. 3aIlpEIIaeTCsl CTPOUTEIBCTBO U
DKCILTyaTanus 00bEKTOB, KpoMe 00BEKTOB pekpearuu, omamke S00 MeTpoB OT 03epa
Ucceik-Kyns. HopmaTtuB o3enenenus - He MeHee 50 MpOIEHTOB KaKI0T0 00beKTa
pekpeanuu U He MeHee 70 MPOIEHTOB - MAPKOBBIX U JIECOMAPKOBBIX OOBEKTOB™.
Opnako wuMeeTcss HEOOXOJAMMOCTh  HAy4YHO-OOOCHOBAHHOTO  U3YYEHHUS U
onpeeneHus] MUPUHBI TPUOpexkHOi OydepHolt 30HbI 03.Mcchik-Kynb, as 3Toro
OBLT HCIIOJIb30BAaH METOJ ‘‘COOTHOIICHHE IIeHBbl — BBITOALI” [418], B KOoTOpOoM
OoNTHUMaJIbHAs MUpUHA Oy(pepHON 30HBI PACCUUTHIBAIACh HA OCHOBE YKOHOMHUKO-
SKOJIOTMYECKUX BBITOJ] M OSKOHOMHYECKONW CTOMMOCTH WHBECTHULIMM Ha
BOCCTaHOBJICHHE MTpeoOpa3oBaHHOrO JaHamadTa. beuin cMonenupoBaHbl BIHSHUS
U3MEHEHUS CTPYKTYphI Oy(epHOit 30HbBI Ha KaueCTBO BOJIbI 03€pa IyTEM pa3padOTKU
CLEHAapUEB HSKOJIOTMYECKUMX u3MepeHuil. Kak BUAHO, 3HauyuTeNbHAs YacTh
TpaHCHOPMHUPOBAHHBIX 3€MEJIb PACIOJIOKeHa B KYpPOPTHBIX 30Hax Mcchik-
Kynbckoro, J[xers-Ory3ckoro u Trornckoro paitonoB Ha paccrosauu 100-1000 m
(pucynok 4.3.4). Wcnons3ys (ypaBHeHue 1), Obuia paccuuTaHa ONTUMAalIbHAs
mUpuHa TpuoOpexkHoil OydepHoit 30HbI 11 o3epa Hccbik-Kyns ¢ yuerom

TpaHcopMupoBaHHBIX OypepHbIX 30H Ha 2023 roJ 1 HEOOXOAUMBIX WHBECTUIIUM
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JUISL ©X BOCCTAHOBJIEHUS JI0 CTENEHU NEPEBOJIAa B JIECHBIE KaTEeropuu. Pe3ynbraTsl
Ipe/cTaBlIeHbl Ha pucyHke 4.5.1, T/ie mokazaHa KpuBas O (COOTHOIIEHUE BBITObI U
3arpaT) B OydepHbix 30Hax o3epa Mccwik-Kynp mupunoit or 100 go 1000 wm.
Koopnunatel Ha rpaduke MOpeaCcTaBISIOT cO00M m3MeHeHHue O (COOTHOIIECHUE
BBITOJIBI M 3aTpaT) B OydepHbix 30Hax o3epa Mccwik-Kynp ma TLI ¢ 1 mun

WHBECTHULIHN.

5= (1)

r7i€ O - COOTHOIIICHUE BBITOJ] ¥ 3aTPaT, PACCUMTAHHOE C UCTIOIb30BaHueM TLI nmpu WHBECTHUITUSX.
TLIo - mHAEKC Tpo(UYECKOro YpOBHS 03epa, OTpa)xkaeT TPOPHUUECKOEe COCTOSHHE 03epa 0
IPOBEJCHUS PUPOA0OXpaHHbIX MeponpusTuil, TLIi- cMonenrpoBaHHbIN HHAEKC TPOPUKH 03epa
10CJI€ TPOBEICHHSI MPUPOJOOXPAHHBIX MeEpOoNpHiITUi B 1-i OydepHON 30HE omnpeneneHHON
mupuHbl. AA (ra) - yMeHblLIEHHas IUionaab oOpadaThiBaeMbIX 3eMelb B OydepHoil 30HE. a -
KaIllWTaJIbHbIE 3aTPAThI HA EAVHUILY TUIOILAIH.

|TLIO—TLII
AAX«a

OmnbiT [419], onipeaeneHus UpUHBI 0y hepHOI 30HBI BOKPYT TPEX 03€p NMOKA3bIBACT,
YTO HAWIyUIIue pe3yibTaThl A o3ep supun, Dpxait u Oycans (Kuraii), Moryt
OBITh MOJTYUYEHBI TIOCIIEC PeaTN3allii IBYX MEp M0 BO3BPAIICHUIO KYJIbTUBUPYEMBIX
3eMenb B jieca u Jiyra B 0ydepnoit 3oue 450 m, 100 m 1 150 M cooTBeTcTBeHHO. B
Clly4ae Halllero MCCIeAOBaHUsA HAaMOONbIINN SKOIOTHUECKHA dPPEKT MOKET OBITh
MOJIY4YEH ITPU COXPAHEHUHU CTPYKTYpPbI MpUOpexkHoi OydepHoii 3011 Ha ypoBHE 500
M U TIPY BO3BPAIICHUU OCBOCHHBIX 3€MEJIb B KATETOPHIO, OXPaHIEMbIX MPUOPEHKHBIX
OydepHbIX 30H, C BOCCTAHOBJIEHHEM KYyCTAPHHUKOBOW pacTUTEIbHOCTH. Harm
UCCJIEIOBaHMS TIOKa3aJid, YTO 4YeM OoJibllle TMPOIEHT IMepeBoJa 3eMellb B
pEKpealMOHHbIE 30HbI, TEM HHTEHCHUBHEE UET MPOLIECC YXYALICHHS KaueCTBA BOABI
03€pa ¥ pocTa OPraHNYECKOT0 BEIIECTBA B BOJE, UTO CBUIETENBCTBYET O IEPEX0JIE
OT YJIBTPAOIUTOTPO(HOrO0 COCTOSIHUS O3€pa B Haubosee pa3BUTHIX KypPOPTHBIX

30HaX K Me30TpodHOMY U 3BTpOopHOMY (prcyHOK 4.5.1).
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Pucynok 4.5.1 Cpennue 3nauenus unaexkca TLI qiist ozepa Hccbik-Kyib.

CormacHo cratucthudeckuM JaHHbIM Ha 2012-2022 roapl, HEOOXOJAMMO BEPHYTh
333,4 ra 3acTpOCHHBIX 3€MeJIb TO0J KyCTapHUKM WM TAacTOWINA, 4YTOOBI
PEeIOTBPATUTh YCWJICHHE Ipolecca 3BTPO(DHKAIMA W COXPaHUTh YCTOWYMBBIN
pEeKpealMoHHbII MoTeHHAJ 03epa. Kak nmoka3pIBatOT HAILIM UCCIEAOBAHUS, IIIMPUHA
OydepHOIl 30HBI MOXET BapbUPOBATHCS B Pa3HBIX Mpeieiax B 3aBUCUMOCTH OT
OPUPOJIHBIX, KIMMATUYECKUX, COLUHUAIBHBIX U DKOHOMUYECKUX  YCJIOBHUU
HKOJIOTHYECKON cucTeMbl. B Hammx ycrnoBusix, Ha npumepe o3zepa Mccbik-Kyib,
mupruHa OyQpepHOW 30HBI A1 dKocucTeM BapbupoBana oT 200 M B HaumeHee
ypOaHM3UpOBaHHBIX 30HaX g0 600 M B Haubosee ypOAHU3UPOBAHHBIX.
[Ipou3sBeieHHbIE pacyeThl ISl ONpeAeNICHUs ITUPUHBI TPUOPEKHBIX Oy(hEepHBIX 30H
o3epa A KaXAOro panWoHa IpuBeneHbl Ha puc.4.5.2, pe3yJbTarbl KOTOPBIX
MOKAa3bIBAIOT, YTO MIMPUHA MPUOPEKHBIX Oy(EepHBIX 30H MPHU HBIHEIIHEM YPOBHE
PEKpEeallOHHOM Harpy3ku, q1omkHa coctaBisiTh 600 M B Mccbik-KynbckoM pailoHe,

400 m B Tronckom paiione, 400 m B Ak-Cyyiickom paiione, 300 m B J[keTbI-
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Ory3sckom paiione u 200 M B ToHCkOM paiioHe. Pe3ysibrarhl 3HaUeHHs] BETUYHHBI O,
OKa3ajgachb HAMMEHBIIEH, 4YTO BO3MOXKHO CBA3aHO C BBICOKOM CTENEHBIO
TpaHchopMalK UMEroIIee MecTo Ha nodepexbe o3epa Mccbik-Kyinb, B maHHbIN
MOMEHT, YTO T[IO3BOJMJI CJAeJaTh BBIBOA, 4YTO C YBEJIMYEHUEM CTENEHU
TpaHcopmauuu OPUOPEXKHBIE TEPPUTOPUU TEPSIOT CBOK  SKOJIOIMUECKYIO
[IEHHOCTh, W 3aTpaTbl HAa WX BOCCTAHOBJIICHHWE BO3pACTAalOT, CTalO OBITH I
COXPAHEHHUs IKOJIOIMUEcKoro OayaHca Tpebyercs Oosbliasi MIKUPUHA MPUOPEKHON

OydepHOii 30HBI.
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Pucynok 4.5.2 KpuBas wu3MeHeHusi O (COOTHOIIEHHE BBITOJ W 3aTpaT) B
npuOpexHbix OydepHbIx 30Hax o3ep wupuHoit oT 100 1o 1000 m B Oacceline o3epa
Hcepik-Kynb

Taxoke uccienoBaHus MOKa3an, 9TO TpaHchopMalys mpuoperHbIX Oy(PepHBIX 30H

UMEET IMPSIMYI0 KOPPETSIIUIO ¢ YBETUYCHHEM B BojIe xiopodmuia-a (tadn.4.5.1).
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Tabnuma 4.5.1 - 3aBucuMocTh TpanchopManuu Ha 3HaueHue uHaexkca TLI

I'oner | Cpegnuii TLI % mpeoOpa30BaHHbIX % mpeoOpa30BaHHbIX
IUIOIIA/IEH HA PACCTOSTHUM | IUIOIIAAECH Ha
100Mm paccrosgauu S00M
2017 |2.42 9,57 33,37
2022 |3.14 14,46 35,61

Kaxk BuaHo 13 Ta6:1.4.5.1 ¢ yBenuueHrueM MpoIeHTa TpaHCPOPMHUPOBAHHBIX 3eMEIb
pacteT u uHaekc Tpoduueckoro ypoBHs Bojsl 03.Mcchik-Kyns. Poct TLI Ha 59% (¢
2.42 no 3.14) 3a 1ATH JIET COMPOBOXKIACTCS YBEIUUCHUEM JIOJU NMPEeoOpPa30BaHHBIX
mwiomanaeir ma 100 m (+4.89%) m 500 m (+2.24%). HaGmiomaercs upsimas
3aBUCUMOCTH MEXIY POCTOM YBEIMYCHHS TPEOOPa30BaHHBIX 3eMENb M TTOKA3aTeNs
TLI (pucynox 4.5.3), 4YTO TIOKa3blBAET 3HAYUMOCTh JIMMUTHUPOBAHUS
TpaHCHOPMHUPOBAHUS MPUOPEIKHBIX OY(HEPHBIX 3eMENb I YCTOMYUBOTO Pa3BUTHUS

N UCIIOJIb30BAHUA SKOCHUCTCMBI 03Cpa.
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Pucynox 4.5.3 3aBucumocts TLI oT % npeodpazoBannbix miomaaei 100 m u 500m
[Mpumeuanue a) 100 m; 6) 500m

JInst coxpaHeHus MPUPOIHON SKOCUCTEMBI M 00ECIIeUeHUs] YCTOMYMBOTO Pa3BUTHS
U TIOJTYY€HHMS BBITOJT OT SKOCUCTEMHBIX YCIIYT HE HAHOCA eMy yiiepOa He00X0IUMO
BIIQJICTh TIOJIHOM HWH(POpMamuel O COCTOSHHUSAX, BO3MOXKHBIX ITOCIIECACTBHSIX
MPUHUMAEMBIX JEUCTBUM, IJI JOCTIKCHHUS Yero KIIOYEBBIM (DAKTOPOM SIBIISIETCS
MPAaBUJIBHO OPraHU30BaHHBIM 3KOJOTHYECKHM MOHUTOpPUHI. Ha ocHOBaHuM
MOJIYYCHHBIX JaHHBIX OblIa pa3paboTaHa Hay4dHas pa3padoTka WHGOPMAIMOHHON
CUCTEMBI IKoJioTHuecKkoro Monutopunra o3.Mcceik-Kyns (MCOM), no3Bouisitonias
MOJTy4aTh HH(POPMAITHIO U aBTOMAaTU3UPOBAHHO pacunuThiBaTh WHAEKC TLI, mmpuny

npuOpexxHot OydepHoil 30HBI 03€pa, B 3aBUCHUMOCTH OT MpeoOpa3oBaHUs
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npuOpexxHbix OydepHbix 30H, Ha 6a3ze Umxenepnoro ¢akynprera KTY Manac u
BHE/IPEHA B IPOU3BOJICTBO IS IPAKTHYECKOT0 MPUMEHEHUS, 1 pa3MelleHa Ha caiite

https://web-isem-of-ik.manas.edu.kg/ (aKThI BHEJIPEHUS MPUIIAraroTCs).

Pa3paGotannpie HaydHble pa3padOTKU TO3BOJIAT HE TOJBKO COOHMpaTh
AHAINTUYCCKUE JaHHbIE, HO W TMO3BOJAT AaHAIW3UPOBATh M TPUHUMATH
COOTBETCTBYIOIIME MEphl MPENOTBPALIAIONINE YXYAIICHHE SKOJIOTHYECKOTrO

COCTOSIHUSI 9KOCUCTEMBI 03epa (MpoduiIb MPOrpaMMHOT0 0OecTieueHHsI IPUBEACH Ha

pucyske 4.5.4.
neraco e . ' ORI TLDMGCHOTO RARYOM.

MHOOPMALMOHHAR CUCTEMA 3KONIOMMYECKON OLLEHKH M MOHUTOPUHIA O3EPA UCCBIK-KY/1b

I/

' L Nty 1 N TS ”"'"'.i.r" )
1 ¢ [S) 7 S A N4 000 - /AN ST . 4
. Tl A b 24 Ty ' “%'- it ‘gé’ q ) /

- LAA VN AYR l — |

Pucynox 4.5.4 Tlpoduns UCOM

3akmouenue. [IpuopureTHoil 3ajaueil COBpeMEHHOTr0 00IIeCTBa, (POPMUPYIOLIETO
CBOIO JICSATEJIBHOCTh Ha OCHOBE NPHUHIMIIOB YCTOWYMBOIO Pa3BUTHUSA, SBIAETCS
HOJIIEpKAaHUE IKOJOTUYECKOr0 M COLMAIbHO-IKOHOMUYECKOTO €MHCTBA HAa BCEX
sTanax (QyHKUMOHHPOBAHUS, a TAK)KE AKTHMBHOE BOCCTAHOBJICHHE W YIIyYIICHHE
[apaMeTPOB OKPY’KAOIIEH Cpelbl MPU MHHMUMH3ALHUHA 3KOJIOTMYECKUX PHUCKOB.
Coxkpaienue npuopekHbIX Oy(hepHbIX 30H IPUBOJIUT K YXYAILICHUIO Ka4eCTBa BOAbI
B o3epe. Jliusg yCTOWYMBOIO M JOJTOCPOYHOIO MCIOJIB30BAaHUS 03€pa B
PEKpEAMOHHBIX LIENIAX PEKOMEHIYETCS COXPAHATh €CTECTBEHHBbIE NMPHOPEKHBIE

OKOCHUCTCMBI. O)IHOBH&‘-IHO, qTO MJId ONTHUMHU3alIlMK COCTOAHUA DKOCHCTEM
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MPUOPEKHBIX TEPPUTOPHM TMOTYIMYCTHIHHBIX 30H HEOOXOIUMO OTPAaHUYHTH BHUIBI
NEeSATENbHOCTH, MPUBOJSIINE K XUMHUYECKOMY, OMOJIOTMYE€CKOMY U IPYTUM OTACHBIM
BUJIAM 3arpsA3HEHUs] MPUPOJHBIX BOJHBIX OOBEKTOB, a TaKK€ KOHTPOJIHMPOBATH
COCTOSTHHE CBAJIOK OBITOBBIX U MPOMBIIIIEHHBIX OTXO0/I0B, CEIbCKOX03HCTBEHHBIX
NPEANPUATUNA, PACIIONOKEHHBIX HA MPUJIETAIOIIUX TEPPUTOPHUSIX.

[Ipensmaraemass METOAMKAa OLEHKH COCTOSIHUS IPUOPEKHBIX 3KOCHUCTEM B
MOJIYIYCTBIHHBIX ~ 30HaX TMpejuiaraeT MpakTUYeCKU Ccrocod HMHTEerpanuu
OPUHIIMIIOB YCTOMYUBOIO YIPaBJICHUS B MporpaMmMbl peanuzanuu. OH MO3BOJISET
BBISIBUTH KJIIOYEBbIE (DaKTOphl M TapameTpbl W pa3paboTaTh WHHOBAIMOHHBIC
NOAXOJAbl K MOHUTOPUHTY M OLEHKE COCTOSIHUS OKpY>Karolled cpeipl Kak Ha
JIOKaJIbHOM, TaK W Ha PErHOHAJBHOM YPOBHSAX. Takol NOAXOJ MpeArnosiaraer
KOMIIJIEKCHYO OLICHKY COCTOSIHHS 3KOCHCTEM C YYETOM ONTHUMM3ALUN TEXHUYECKHUX
pelieHuii U TMPEBEHTUBHBIX MEp, a TaKXkKe ydeTa MPUPOJHBIX U aHTPOIOTCHHBIX
3aKOHOMEPHOCTEH, BIIMSIOIIMX HA JKOJIOTHYECKOE COCTOSTHUE PACCMaTPUBAEMBIX
Tepputopuil. DPdekTuBHasS cUcTeMa YIPABICHHUS SKOCUCTEMaMH MOXXET OBITh
chopMHUpOBaHA TOJBKO MPH HAIMYMU TOJTHOW M JIOCTOBEPHOW HMH(OpMaLUU O
pPa3JIMYHBIX CBOMCTBAX AKOCHCTEM, MX XapaKTEPUCTUKAX W JIMHAMHUKE, a TaKKe
YMEHUU ONTUMAJIbHO MCHOJb30BaTh IOJYYEHHbIE JIaHHbIE JJIs1 BbIPAaOOTKHU
palMOHAJIBHBIX YINPABIECHYECKUX PEIICHU. B CBS3M C 3THM OLIEHKAa COCTOSTHUS
DKOCUCTEM  MPUOPEKHBIX  TEPPUTOPUNA  TMOJMYMYCTHIHHBIX 30H  SIBJISIETCS
HEOTHEMJIEMBIM KOMIIOHEHTOM yCTOMYMBOIO MPUPOI0Noab30BaHus. OHa TpedyeT
MOBBIIIEHHOIO BHUMAHUSl TPU COCTABICHUU PETHOHAIBHBIX U HAIMOHAIBHBIX
IKOJIOTHYECKUX  MporpamMm,  (OpMUpPOBaHMM  MPEBEHTUBHBIX  Mep IO
PEIOTBPALICHUIO JECTPYKTHBHBIX IPOLIECCOB, MUCIOJIB30BAHUN MHHOBALMOHHBIX
BO3MOYXHOCTEM MOJEIUPOBAHUS U IPOTHOZUPOBAHNUA. BO3MOXHOCTH COBPEMEHHBIX
CUCTEM MOHUTOPHUHIA, MOJEIHMPOBAHUS W TPOTHO3UPOBAHMS HKOJOTHYECKOTO
COCTOSIHHMSI TPHOPEXKHBIX HKOCUCTEM IMOJYIYCTBIHHBIX pPETHOHOB, a TaKke
ONpPENEIICHUS] ONTUMAJIBHBIX IPEBEHTUBHBIX PEMIEHUM MO0 NPEAOTBPAILICHUIO

HETraTUBHOTO aHTPOIIOTEHHOTO BO3ACHCTBHS Ha UCCIIEAYEMbIC TEPPUTOPUU TPEOYIOT
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JNANbHEHIINX HCCIAEAOBAaHUI M KOMIUIEKCHBIX IOJXOJOB OLEHKH YSI3BHUMOCTH,
BKJIIOYAIOIINX OLICHMBAHUE HE TOJBKO KAYECTBO BOJIbI, HO U BECh BOJOCOOPHBIN
Oacceiid. Tak)xe MogydeHHbIE Pe3yJIbTaThl JAHHBIX MCCIIEOBAHUN MOKA3BIBAIOT O
BOXHOCTH M HEOOXOJUMOCTH BHECEHHUS M3MEHEHUHN B HAIMOHAIBHYIO MPOTPAMMY
HKOJIOTUYECKOTO0 MOHMTOpUHra o03.Mcchik-Kynb, BKIIOUEeHHMEM B €€ mporpammy
ompeAeNieHUuEe TMoKaszarens xjopoduiur-a, a TakkKe W3MEHEHHEM TaKTUKU
YOPaBJICHUS] MPUOPEKHBIMU DKOCHUCTEMaMHU JJisi ONpEJETICHUs] HEeNpUKacaeMbIX
npuOpexHbIX Oy(pepHBIX 30H SKOCHCTEMbl 03€pa JUIsl COXpAaHEHUs KadecTBa M
Oamanca camoperyiupoBanusi 03.Mcceik-Kynp u obecniedeHus: ero yCTON4YHBOTrO
pa3BUTHSL.

[TpensiokeHO BHECTH M3MEHEHHs B HAIMOHAJIBHYIO MPOTPaMMy 3KOJIOTHYECKOTO
MOHHUTOpPHUHTA, JOINOJHHUB €ro TmokasareneM ‘‘xjopodumi-a”, uuHaekcom TLI,
opraHuzanue HaOIoAeHUs 3a TpaHCHOPMHUPOBAHMEM MPHUOPEKHON OydepHOn
30HBI 03€pa, pa3padoTaHbl W BHEAPEHBl B NPOU3BOJACTBO (/lemaprameHT
Ovopa3HHOOpa3usi W 0co00 OXpaHSIEMBbIX MPUPOJHBIX TEPPUTOPHUM  TpHU
MuHucTepcTBE NPUPOAHBIX PECYPCOB IKOJOTMU U TexHHueckoro Haazopa KP,
Hupexnus buochepnoit reppuropun “blceik-Kens”) mpaktudeckue peKoMeHIauu
“OnTuMH3anus CUCTEMBI JKOJIOTUYECKOro MOHMTOpUHTa 03.Mcchik-Kynp” u

MeToauKa 0TOOpa mpod 1 OIpeAeIICHHUS XJIOpOoQHIIa-a.

4.5 Humecpuposannslii UHOEKC YAZBUMOCHU KAK OCHO8A YCHIOUYUBOZ0

pazeumusn npuope’cHoil 301bl: ananus Ha npumepe ozepa Uccoik-Kyno

C uenbio ompeneseHUuss U OLCHKU YSA3BUMOCTH MPUOPEKHBIX 3KOCUCTEM, Ha
npuMepe  npuOpexxkHod  skocucteMbl  03.Mcchik-Kymp  Obum  ompeneneH
WHTETPUPOBAHHBIN UHJEKC pubdpexHoit ys3sumoctu (ICVI), B pacuere koToporo
OBIT HWCIMOJB30BaH HHJAECKC mpudpexHoit ys3umoctu (CVI) u  conmanbHO-

HPKOHOMHUYECKUH MHJEKC ysa3BUMOCTH (SVI), pe3ynbTaTel KOTOPOTO OMyOJINKOBAHBI

[420].
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Ozepo Ucchik-Kymb gBisieTcss BaHBIM 00bEKTOM MMOJJOOHOTO POJia UCCIICI0BAHUH,
MIOCKOJIbKY HAQJIMYME KaK HETPOHYTBIX, MaJlO HM3MEHEHHBIX YEJIOBEKOM, TaK U
3HAUYUTEJILHO TPaHCHOPMUPOBAHHBIX MPUOPEKHBIX TEPPUTOPUM  MO3BOJISET
OIICHUTh  PA3JIUYHbIE  CTENEHW  YSA3BUMOCTH  TPHOPEKHBIX  IKOCHUCTEM.
WHTerpupoBaHHbI HHIEKC YSI3BUMOCTH MPUOPEKHBIX DKOCHUCTEM IO3BOJISET
MOJIYYUTh KOMIUIEKCHYIO OIICHKY M COCTOSIHUE MPUOPEKHBIX SKOCUCTEM M MOXKET
ObITH MCHOJB30BAaH JUIsl OLEHKH TAaKUX XPYNKUX SKOCHUCTEM, Ha KOTOPHIC BIMSET
BeCh BOAOCOOpHBIM OacceitH. Mccbik-Kynbckast 00iacTh sBJSIETCS OOHOM U3
HPKOHOMHYECKHU MEPCHEKTUBHBIX Tepputopuii Keipreizctana 6iarogaps BRICOKOMY
pazHoo0Opa3uio JaHAmadTOB, YTO ONpPEALIIIeT €€ YHUKAIbHOCTh. biiaronaps stomy
WHIYCTpHUSI TypHU3Ma B OTOM pPETHOHE PACTET C KaXIbIM TOJOM M WIPAET
3HAYUTEIIBHYIO POJb B COLMAIBbHO-3KOHOMHYECKOM PAa3BUTHUHM CTPaHbl B LIEJIOM
[421].

H3yuenue 6nusHus coyuanbHO-IKOHOMUUECKUX (DAKMOPO8 HA NPUOPENCHYIO
axkocucmemy 03. Uccvik-Kyno (SVI).

BnusHue yenoBeueckol AESITENbHOCTH Ha MPUOPEKHYI0 TeppuTopuio 03.Mcchik-
Kynp ObUT OlIEHEH KOJMYECTBEHHO IyTEM pacyeTa COIUaTbHO-IKOHOMHUYECKOTO
ungaekca (SVI) wumsywaemoro paitoHa. SVI wumOCTpuUpyeT CTENeHb YIPO3bl
COIMATBHO-DKOHOMUYECKUX (DAaKTOPOB I MPUOPEKHBIX TeppuTopuil. J[aHHBIN
aHaJIM3 MPOBOAMIICA ITyTeM cOOpa MaTepuaia, CTaTUCTUYECKUX JTAHHBIX U TTO/ICUeTa
nHaekca SVI nis kaxa0oro aIMUHUCTPATUBHO-TEPPUTOPHAIBHOTO paiioHa M ccebik-
Kynbsckoit obmactu. CormacHo Tabn. 4.6.1 creneHb ysI3BUMOCTH, CBSI3aHHAS C
KOJIMYECTBOM PEKpPEallMOHHBIX 00BEKTOB BOKpYr o3epa Wcchik-Kynb, sBusercs
CaMO BBICOKOM JUIsl BCEX pallOHOB, Kpome Tromckoro. Tak, Jydimue recdaHsle
TUSDKH PACTIONOKEHbBI HA CEBEPHOM, BOCTOUYHOM U F0XKHOM moOepexbsix. B Mcchbik-
Kynbckoit obmactu, Ha 2023 rox, HacuuThiBaeTcs 132 maHcuoHaTa, CaHATOPHA,
JETCKUX CAHATOPHEB, a TaKkKe 212 TypuCTHIEeCKUX (PUPM U APYTHX PEKPEATMOHHBIX

00BeKkTOB [422].
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Tabmuma 4.6.1 - Marpuma ysS3BUMOCTH K COIMATbHO-2KOHOMUYECKOMY WJIH
QHTPOIIOTEHHOMY JIaBJICHUIO

[TpubpexubIit Ak- Jlxersl- ToH Tron Hccepik-
aIMHUHUCTPATUBHO- Cyy Ory3 Kynp
TEPPUTOPHUAIBHBIN OKPYT

[TnoTHOCTH (gen/xkm?) 5 1 5 2 3
HACEJICHHS

Anpornopt 1 1 1 2 5
Hopora 5 3 5 3 5
['aBaHb 1 1 1 | 1
3eMJIENOIb30BAHUE 5 4 5 5 5
OxpaHsieMbl€ TEpPUTOPUH 5 1 5 1 5
KoymuecTBO  peKkpealMOHHBIX 5 5 5 3 5
00BEKTOB

KoyuecTBO NPOMBINIIEHHBIX 5 5 4 5 3
00BEKTOB

Cenbckoe X0351UCTBO 5 5 5 5 5
[TacTOuia 2 4 4 4 4

OcHoBHas tepputopusi Hccwik-Kynbckoit obOmactu - TopHas, OoJblias 4YacTh
HaceJIeHUsl TPOKMBAaeT Ha MNPUOPEXKHOW Mmosnoce BOKpyr ozepa. Haumbonbiuas
IUIOTHOCTh HACEJEHHUsSI COCPEIOTOYEHA B JIBYX Iopojiax OOJaCTHOrO 3HAYeHUs —
r.Kapakosn, r.banplkusl 1 OJHOM ropojie 00JaCTHOrO 3HAYEHMs, 1 OCHOBHOM 0a3e
caHaTopHO-KypopTHoro Komiuiekca Mccrik-Kyms — r. Honmon-Arte (pucyHok 4.6.1).
[IpoBeneHHble  HCCAENOBaHUS  IOKA3alM, YTO OOJBLIIMHCTBO  COIMATBHO-
HIKOHOMUYECKUX (PAKTOPOB UMEIOT BHICOKYIO CTENEHb ySI3BUMOCTH B AK-CyHCKOM,
Tonckom u Mccebik-KynbeckoM paiioHax, mpexie Bcero 00yclIOBIEHHBIX HATUYUEM
B YKA3aHHBIX pallOHaX I'yCTOHAceneHHbIX roponos Kapakon, bansikun n Yonmos-
ATa, TO HaJu4Yue B HUX MPOMBIIUICHHBIX, TOPTOBBIX (23pONOPT) U TOPOJCKHUX

UH(PaACTPYKTYp OOOCHOBBIBAET OYEHB BBICOKYIO CTENEHb UX YA3BUMOCTH.
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Tong Rayon

Pucynok 4.6.1 Ctpykrypa TepputopuanbHoro pa3sutus Mceoik-Kynbekoit o0mactu

CornacHo Ta6n. 4.6.1, creneHb ysA3BUMOCTH, CBSI3aHHAs C 3€MJICMOJIb30BAHUEM,
BBICOKA JIJIs1 Becex pailoHoB. OOmas miomans 3emenb Mccewik-Kynbekolt obnactu
coctaBisier 4467,5 Teic. ra. CelbCKOXO3AWCTBEHHBIE YIOAbs 3aHUMAIOT BCETO
1645,9 Tteic. Ta W 36,8% ot o0mei Tomaau o0JacTH, B HX CTPYKType
npeoOnamaroT  mactouma  (pucyHoxk  4.6.2).  OnTumMandbHBIMH  30HAMU
3eMJICTIONIL30BAHUS SIBJIsIETCS MpuOpexHas nojoca o3zepa Mccwik-Kynb. Ilnomans
oOpabaThiBaeMbIX 3eMellb cocTaBisieT 12,6 % OT BCeX CEIbCKOXO3SIMCTBEHHBIX
yroauid. MecCTHbIE KUTEIM B OCHOBHOM BBIPAIIMBAIOT TAKHUE KYyJIbTYpHI, Kak
NIICHUIA, SYMEHb W KapTodenb, a TakXKe 3aHUMAIOTCS KUBOTHOBOJICTBOM.
WNHTeHcuBHOE 3emilenienie B MPUOPEKHON 30HE MPUBOAUT K TpaHchopmauu

OPUPOAHOTO JAaHAIIapTa TOOEPEXKbS.
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Pucynoxk 4.6.2 3emnienonb3oBanue B Mccbik-Kynbckoit obnactu

AHTpOTIOTEHHOE  BO3JCHCTBHE -  ypOaHW3aIUsi  TEPPUTOPUU,  PA3BUTHE
IPOMBIIIVICHHOCTH, TPAHCIOPTa, BbHINAC CKOTA, OPOILIEHUE 3EeMEJb SBIISIOTCS
HETaTHUBHBIMH (DAKTOPAMHU, YTPOKAIOIUMH IKOJIOTHIECKON Oe3omacHOCTH VcChIk-
Kynbsckoit oOnactu. 3arps3HeHHbIE YYacTKW, CBSI3aHHBIE C pe3yJibTaTaMu
NEATeIbHOCTH TOPHOJI00BIBAIOIIECH MPOMBIILICHHOCTH, MPEACTABISIOT BBICOKUM
PUCK C TOYKM 3pEHHUS  DKOJIOTMYECKHX  TMOCIEACTBUU.  [ledATenbHOCTD
TOPHOI00BIBAIOIIIETO npousBoactea  3A0 Kymtop I'omm  Kowmmanu,
pacmnosnoxeHHoro B J[>eTbl-Ory3ckom paiioHe, CO3/1a€T 3HAUUTEIIbHYIO OMACHOCTh
JUTSI UCCJIEIyEMOTO PEeTHOHA C TOYKH 3peHus puckos. llepeBanounas 6aza 3A0
Kymrop "o Komnanu pacnosnosxena B uepte ropoaa baneixkuu, B 1500 M oT 6epera
ozepa MHccrik-Kynbe. baza npegnasHadyeHa [uisi KpaTKOCPOYHOIO XPaHEHUS
XUMUYECKUX peakTUBOB. OHAKO CYIIECTBYET BEPOSITHOCTh TOTO, YTO TEPPUTOPHS
0a3bl OyJeT moABEp)KeHA BO3JICUCTBUIO CEJIEBBIX MOTOKOB, M MOXET MPUBECTH K

BBIHOCY XHUMHYCCKHUX PCAIrCHTOB B 3allalHYIO 4YaCTb IOpoaa MW IIPHJICTAIOIIYIO
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akBatoputo o3epa Mccbik-Kynb. OmnaceHusi BBI3BIBAIOT XBOCTbl OTXOJOB OT
nepepadoTku ypanoBbix pya Kamku-Cas, pacnonoxxennoro B Tonckom paitone. He
UCKITIOUCHO, YTO B ClIy4ae aKTUBU3AIMM TPUPOJTHBIX SBJICHUH, TaKUX Kak
3eMJIETPSICEHHUS, ONTACHBIE OTXO/IbI MOTYT MOMACTh KaK B 03€pO, TaK U B MOJ3EMHbBIC
HCTOYHUKHU [422].

[lo counanbHO-3KOHOMHUYECKOW YSI3BUMOCTH 3HaueHus SVI BapbupoBanCh
caenyronuMm oopazom: Mccrik-Kynb (237,2)> Ton (158,1)> Ax-Cyy (125,0)> Tron
(42,43)> JIxetei-Ory3 (24,49). Troonckuit u JkeTbl-Ory3ckuii paiioOHbI UMEIOT
Oonee crmal0yl CTENEHb YSA3BUMOCTH U3-3a HHU3KOW IUIOTHOCTH HACEIICHMS,
OTCYTCTBHSI COBPEMEHHON MH(PPACTPYKTYPhI U MPOMBIILIEHHOCTH (pUCyHOK 4.6.3).
I[Ipy  nomapHOM  CpaBHEHUU  COIMATBHO-DKOHOMUYECKUX  IEPEMEHHBIX
MPUOPUTETHBIMK TapaMeTpaMu SBJISIOTCS IJIOTHOCTh HACEJIeHUs, MPUOPEKHOE
3eMJIENI0JIb30BAHNUE U KOJIMYECTBO PEKPEAIIMOHHBIX U MPOMBIIIUICHHBIX 00beKTOB. K
COXKaJIEHNWI0, CTAaTyC o0CO00 OXPaHSIEMBIX MPUPOIHBIX TEPPUTOPHN  BIOJb
nobepexbsi o3epa Uccbik-Kynbp He B MOJTHOM Mepe cHpaBisieTcs CO CBOMMU

oOs3aTenbcTBaMu 1o obecneyeHuto oxpansl OOIIT.
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Pucynok 4.6.3 IlpocTpaHCTBEHHas W3MEHYMBOCTb HHJEKCA COLMAIBHO-
skoHOMuYecKkol ysa3Bumoctu (SVI) nobepexnbs o3.Mcebik-Kyinb
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Bnusinue 6eperosoix pakTopoB Ha nmodepexne 03.Uccrik-Kyns (CVI), Obu1 onienen
C YYETOM TpeX IMEepPEeMEHHBbIX (THN OeperoBO JIMHUH, PEKU M CTENEHBb 3aIUThI
TPYHTOBBIX BOJI), BIUSIOIINX HA YSA3BUMOCTh MPUOPEKHBIX PAOHOB.

CormacHo oduIMaIbHBIM JaHHBIM, “OO0IMas TPOTSHKEHHOCTh MOOEpPEexbs 03epa
Nccwik-Kynb coctapisieT 688 kM. [IpoTsakeHHOCTD IIIs>)KHOM 30HBI - 600 KM, U3 HUX
oonee 120 kM - ecTecTBEHHBIC TUISKU |- M 2-i1 kateropuii. O6mias miomagb
wisbKed gocrturaer 9,5 min M2, Jlydmue necyaHble UK PACIIONOKEHBI B 30HAX
CEBEpPHOr0, BOCTOYHOIO W IOKHOTO mnoOepexuil. X OKalMIISIIOT KyCTapHHKH,
o011asi TIolaab KOTOPHIX B TPU pasza MPEBBINIACT IUIOWANAL IUsKen. boree
MOJIOBUHBI  JUIMHBI  TUBDKHOM — TEPPUTOPUM  3aHMMAKOT  aKKyMYJISITUBHBIE,
BBIPOBHEHHBIE Oepera, COCTOSIINE U3 Tecka, Melikoi u cpeaueii (0,5-0,1 Mm) ranbku
Y, B MEHbIIEH CTeneHH, BayHoOB. OKOJIO JBAALIATH KPYIHBIX IUISKHBIX YYaCTKOB
pacnonoxxensl Ha Tepputopun HMccwik-Kynbekoro u ToHckoro paiioHoB. Bnoinb
OeperoBoii TMHUU Pa3BUTHI MIECUAHO-TATICIHBIC TPSJIBI, TOCTUTAIOIINE HAMOOIBIITIX
pa3MepoB BOJM3H YCThEB PEK, II€ MPOUCXOIUT CMEIICHUE MPECHBIX PEUYHBIX BOJ C
COJIOHOBATHIMM BOJIaMHU O3€p U HAKAIUIMBAIOTCS TBEPJBIC PEUHBIE OTIOXKCHUSI.
Bocrounas gacts mobepexns (Ak-Cyy u Trorckuii paiton) Hanbosee uzpezana. J{is
HEe XapaKTepHbI TITyOOKHE 3alMBBI, JaJeKO Bharoluecs B cyury. Boctounsiii u
YAaCTUYHO IOKHBIM  Oepera  CJIOXKEHBI JIOBOJIBHO  PBIXJIBIMA  TE€CYaAHBIMU
otnoxxkeHusiMu. O3epHasi paBHUHA KOJIEOJIETCS OT HECKOJIBKUX COTEH METPOB 10 12-
20 xkm: ceBepHas - 1-10 km, BocTounas - 40-50 km, 3anannas - 10-15 kM, r0xHas -
y3kasa. O3epo OecctouHoe, B Hero BmajgaeT A0 80 OTHOCHUTEIBHO HEOOJBIIHNX
MPUTOKOB. PEKM MOJIHOBOJHBI B KOHIIE BECHBI U JIeTOM. Camble KpYIIHbIE U3 HUX -
Tron u JIxepranan, TeKyIue ¢ BOCTOKa. Bee peku, Bagaromme B 03€po, IPOXOAAT
MEKy CeJlaMU U HaCEJIICHHBIMU ITyHKTaMU. PacnonokeHne ceabCKOX035IMCTBEHHBIX
U TAaxOTHBIX 3€Mellb BOKPYT 03€pa IOBBIIIAET PHUCK IMOCTYIUIEHUS OMOTE€HHBIX
BEILIECTB M3-3a CMbIBA C TMOJE€H HCIOJIB30BAHHBIX a30THBIX M  (OChHOPHBIX

ynoOpenuii. [IpubGpexHbIe 30HbI COJIepKaT a30HAIbHBIC U HHTPa30HAJIbHBIC TTOYBHI,
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oOpa3oBaBImecst B pe3yabTaTe OCAIKOHAKOIUICHUS W 3a00JIauMBaHMs, B TO BPEMS
KaK HACEJICHHbIC MYHKThI BOKPYT 03€pa XapaKTEpU3yIOTCSI B OCHOBHOM HU3UHHBIMU
Y IPEITOPHBIMU TIOYBAMU, @ UMEHHO CEPhIMU IMECYaHBIMU ITOYBAMHU C BKIIOUCHUSIMU
rpaBusi, C BBICOKOW MPOHUIIAEMOCTHI0, HU3KUM MOTECHIIMAJIOM YAEPKAHUSI U HU3KUM
COZEpKAHUEM OPTaHUYECKUX BEIIECTB .

OmpeneneHre CTETCHHU 3alIUIICHHOCTH MOA3EMHBIX BOJA [IpUHCCHIKKYITBS, OBLIO
BBITIOJTHEHO B COOTBETCTBUU C MeToaukoir B. M. Tonpnbepra, BHeceHHOM
Moaudukanusmu, npemiokenusiMu K. A, KokoOaeBeiM. u  Apyrumu
uccnenoBarensmu  [423]. s OIEHKM HCIOJIB30BAIMCh  Oallibl, KOTOPBIC
OTIPEICIISINCh Ha OCHOBE TaKMX IMapaMeTpPOB, KaK TOJIIMHA CIa0O0MPOHUIIAEMBIX
OTJIOXKCHUH, TJIyOMHA YPOBHS IOJ3EMHBIX BOJI, JIUTOJIOTHS U (DUIBTPAIIMOHHBIC
XapaKTepUCTHKHU MOPOJI, MPUMEHSS YpaBHeHHUE, mpeuiokeHoe Koxxobaersim K.A.
[To xotopeiM cocTaBiieHa KapTa «CTemneHb 3allUIIEHHOCTH IMOJ3EMHBIX BOJ
OCHOBHBIX JKCIUTyaTUPYEMBIX BOJOHOCHBIX TOPU30HTOB», C MCIOJIb30BAHUEM

nporpammbl MaplInfo (pucynox 4.6.4).

Pucynok 4.6.4 Kapra «CreneHp 3allMIIEHHOCTH TMOA3EMHBIX BOJ OCHOBHBIX
AKCIUTyaTUPYEMBIX BOJIOHOCHBIX TOPU3OHTOBY [ IpUUCCHIKY b

194



Ha ocHoBe o1ieHKH 3THX (PaKTOPOB,

(3

‘...n0J3eMHbIe BOAbI IIpUHCCHIKKYIIbSI ObLIN

Pa3aACICHBI HA TPpHU paﬁOHa C paBHHqHOﬁ CTCIICHBIO 3allIMIIICHHOCTH .

1.
v

N

v

PalioH ¢ BBICOKOW CTENEHBIO 3aIIUIICHHOCTH:

I'opHbie pairionsl [IpUHCCBIKKYIIBS, TJ€ BOJOHOCHBIE TOPU30HTHI 3AJIETAIOT Ha
OonpiIOi TrIyOMHE W 3alllMINEHbl OT TPOHUKHOBEHHUS  3arps3HEHUi
BOJIOHENPOHUIIAEMBIMU MTOPOJAMH.

['panunbl paifoHa cOBMAJAlOT C T'PAaHULIAMH TOPHBIX XPeOTOB, BXOIAIIUX B
coctaB I[lpuuncceikkynbs, Takux kak Tepckei-Amna-Too, Keipreizckuil xpeoer,
Kywnreii-Ana-Too u ap.

[nomane paitona cocrapisier okoyio 70% ot miomaau [ IpuncchIKKyIbs.
PaiioH co cpenHel CTeneHbl0 3alMIIEHHOCTH:

[Ipenropueie u paBHUHHBIE panoHbl [IpUMCCBIKKYIIBS, A€ BOJAOHOCHBIE
TOPU30HTHI 3ajieral0T Ha MEHBIIEH TIIyOMHE U MOTYT OBITh MOABEPHKEHBI
3arpsI3HEHUIO W3-32 AHTPONIOTEHHOU JIESITEIbHOCTH.

I'panuibl parioHa COBIAJArOT C TPaHULIAMU IIPEATOPHBIX ¥ PABHUHHBIX PaliOHOB
[Ipuncesikkymnps, Takux kak Hccbik-Kynbckass koTnoBuHa, Uylickas T0ONMHA,
Tamacckas nojiiHa U Jp.

[Tnomans paitona cocrasisieT okoao 20% ot miomanu [IpUuncchIKKyIbs.
Paiion ¢ HU3KOH CTENEHBIO 3aUIIIEHHOCTH

Jlonuabl pex u 03ep [IpuncchIKKybs, T/Ie BOJOHOCHBIE TOPU3OHTHI HAXOIATCS
OJIM3KO K TOBEPXHOCTU U MOTYT OBITh JIETKO 3arpsi3HEHBI.

['panuiib paiioHa cCOBNaAaroT ¢ TpaHUIIAMU JOJUH peK U 03ep [IpuucchikKybs,
takux Kak Mcceik-Kyis, Uy, Tanac, Hapein u ap.

[Lnomanp paiiona coctaBngeT okosio 10% ot mnomaau [Ipuncceikkynbs™ [424].

3nauenue wunaexkca CVI mnpencraBien B Ta0:1.4.6.2, riae 3HAYEHUWE HHJCKCA

npubpexHoit yszsumoctu wim CVI Bapeupyetcs ot 5,0 mo 15,49.

[Ipu oueHke ys3BUMOCTH TMoOepexbs o3epa 3Hauenus CVI Bapeupyrorcs

caeayronmum obpazom: Uccwik-Kynb (15,49) > Town (15,49) > JIxketsi-Ory3 (8,66) >
Trom (7,75) > Ax-Cyy (5,0) (pucyHok 4.6.5).
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Tabnuma 4.6.2 - MaTpuna ysi3BUMOCTH MIPUOPEKHBIX PailOHOB

[TpuGpexHbIit Tun Pex CremneHsb 3anMThl HOA3EMHBIX BOJI

aIMUHHUCTPATUBHO OEpEroBo M HaJIA4ue HaJIN4uue HaJIMuue

- A TUHUN pUCKa Ha pHUCKAa  HAa pUCKa  Ha

TEPPUTOPHUATBHBIN TEPPUTOPUHA TEPPUTOPUU TEPPUTOPUH

OKpyT , rae rue , rie
MOA3EMHBIC IOA3EMHBIC IOJ3EMHbIC
BOJIbI HE BOJBI IJIOXO BOIBI
3alMIIEHbl  3aIlUIICHBl  YMEPEHHO
oT oT 3aIUIICHBI
3arpsi3HEHU  3arpsA3HEHU  OT
i i 3arpsi3HEHU

s

Ak-Cyy ) 5 5 1 1

JxeTr1-Ory3 5 4 5 1 3

Ton 5 4 5 4 3

Tron 5 5 5 1 3

Hccebik-Kynb 5 4 5 4 3

i " )
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Pucynok 4.6.5. IlpocTpancTBeHHas
nobepexns (CVI) o03.Mccrik-Kynb

HN3MCHYUBOCTD

HHACKCA

YA3BUMOCTH

[Tpubpexusie 30Hb1 Mccbik-Kynbckoro m ToHCKOTO pailoHOB MMEIOT BBICOKHU

YPOBCHb YA3BUMOCTHU, TAK 3a qepToﬁ HpI/I6pe}KHBIX 30H PacCIIOJIOKCHBI MHOTI'O
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3MaHUN TYpPUCTUYECKUX OOBEKTOB, HO MPU 3TOM HHTEHCHUBHO COKpPAIIAIOTCS
npuOpekHass pPacTUTENBHOCTb, HAIPUMEp, KYCTAPHUKOB OOJIENIMXH, KOTOpBIE
UTPAIOT OYEHBb BAXKHYIO POJIb B CHUKEHUU IIpoLiecca abpa3un/3po3uu, 0COOEHHO BO
BpEMsI SKCTPEMAJIbHBIX sIBJICHH [382].

Onpenenus 3HaYeHus ABYX mnpenbiaymux uHiaekcoB SVI m CVI 6but pacuutan
UHTETPUPOBAHHBINA HHJIEKC YA3BUMOCTH M0Oepexkbs 03. Mccenik-Kymns. Kak BugHO 13
pucyHka 4.6.6, COOTHOILLIEHUE TAHHBIX, [TOJIyYEHHBIX B PE3yJIbTaTEe pacyeTa HHICKCA
ySI3BUMOCTH TOOEPEXbs, COLMAIbHO-IKOHOMUYECKOTO HHJEKCA YA3BUMOCTH U
MHTETPAIbHOTO MHJIEKCA YS3BHUMOCTH MOOEPEXkbsi, MOXKET ObITh HCIIOJIb30BAHO B
KayeCTBE MHTETPAJIBHBIX I[I0Ka3aTeled YCTOMYMBOIO pAa3BUTHS HPUOPEKHBIX
TeppuTopuil [425] 1 Kak cUCTeMa MHIUKATOPOB aHTPOIOTCHHOM TpaHC(hOopMaluu
TEPPUTOPUIL Il ONPENEIICHHS] IPUOPUTETHOCTH MEPONPUATHNA MO YCTONYMBOMY

Pa3BUTHIO TPUOPEKHBIX TEPPUTOPHIA.

Issyk-Kul

Tyup

Ton

Jety-Oguz

Ak-Suu

i

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

mICVI mSVI mCVI

Pucynok 4.6.6 Pelitunr yposaent yszsumoctu CVI, SVI u ICVI

197



Ha pucynke 4.6.7 moka3zaHa nOpOCTpPaHCTBEHHAs HM3MEHYMBOCTb KOMIUIEKCHOMN
ySI3BUMOCTH TpuOpexHOi 30HBI o03epa Mccwik-Kynb, moiiydeHHass Ha OCHOBE
coueTaHus (PU3NYECKUX U COLUATbHO-DKOHOMHUYECKHUX (PAKTOPOB.

JxeTel-Ory3ckuil paiion (16,12) B xkareropun Huzkoro pucka. Ax-Cyy (65,0) u
Trom (25,55) xapakTepu3yroTcs yMEPEHHON CTETNIEHBIO YSI3BUMOCTH. TOHCKUMN palioH
(86,80) oTrHOCUTCS K Karteropuu BbIcOKoro pucka. Haxonen, Mccbik-Kynbckuit
pation (126,33) npeacraBisier coboit Hanbosee ysI3BUMBIN MPUOPEKHBINA yU4aCTOK.
HuTerpupoBaHHbIi HHJIEKC YA3BUMOCTH npubpeskHoi 30161 (ICV]), paccuntanubiii
JUISL KayKJI01 30HBI, TOKA3bIBAET, YTO YSI3BUMOCTD PA3JIMYHBIX YYACTKOB 3aBUCHT KakK

oT (I)I/ISI/I"IGCKI/IX, TaK 1 OT CONUAJIbHO-3KOHOMHNYCCKHUX (baKTOPOB.
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Pucynok 4.6.7 IlpocTpaHCcTBEHHass W3MEHYMBOCTh HMHTETPHPOBAHHOIO HHACKCA
ysi3BuMocTu nmodepexns (ICVI) Uccrik-Kynbckoit 6eperoBoit TuHun

=

3akiouenue. Takum o0pa3oM, OIEHKA YS3BUMOCTH MPUOPEKHON 30HBI 03epa
Hccbik-Kynb ¢ HCHOJIB30BAaHMEM HHTETPUPOBAHHOIO MHIEKCA YSI3BUMOCTH,
KOTOPBIM YUYUTHIBAET KaK (PU3UUYECKUE, TAK U COLIUATIBHO-IKOHOMHUYECKUE (DAKTOPHI,
NO3BOJISIET JI€TAaIbHO OXapaKTepU30BATh HKOJIOTMYECKOE COCTOSIHUE PErHOHA.
Pesynbrarthl  MccneqoBaHUS  TMOJYEPKUBAIOT  HEOOXOAUMOCTH  IMEPEOICHKU

YA3BUMOCTH HpI/I6p€)KHBIX 9KOCHUCTEM B 3aBUCHMMOCTH OT KOHKPCTHBIX ITPHUPOIHO-
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KJIIMMAaTHYECKUX U COLUAIBHO-3KOHOMHYECKUX YCIOBUU KaXJIOHW TEPPUTOPUH C
npuMeHeHnneM nnjekca [CVI. BeisiBieHne ys13BUMOCTH C TOMOIIBIO 3TOI0 UHIEKCA
CIIOCOOCTBYET MPOAKTUBHOMY ILJIAHUPOBAHUIO, KOTOPOE MOKET aJallTUPOBATHCS K
U3MEHSIONUMCS YCJIOBUSIM U OBITh TOJJEPKAHO COOTBETCTBYIOIIUMHU OpraHaMu
Brnactu. Pacuerst ICVI nmna kaxmodn mpubOpexxkHon 30HbI o3epa Hccwik-Kynb
MOKA3bIBAIOT, YTO YSI3BUMOCTH PA3JIMYHBIX YIACTKOB 3aBUCHUT KaK OT (PU3UUYECKHUX,
TaK ¥ OT COLIMAJIbHO-OKOHOMHUYECKUX (hakTOpoB. Pe3ynpTaThl MHACKCA COLUATIBHO-
SKOHOMMYECKON ys3BUMOCTH (SVI) CBUAETENBCTBYIOT O TOM, UTO JIBE OCHOBHBIC
30HBI ¢ HanOoJee pa3BUTON HHPPACTPYKTYPOH, PACIIONIOKEHHBIE HETTOCPEICTBEHHO
Ha Oepery o3epa, UCIBITHIBAIOT 3HAYUTENILHOE aHTPOIOreHHOe JaBieHue. Muuekc
npubpexuoit ys3sumoctu (CVI) He BBISBUI BBICOKOH YS3BUMOCTH HCCIIETYyEMBIX
palioHOB, KOTOpBIE OBUIN pa3/eieHbl Ha 30HbBI YMEPEHHON M HU3KOW YS3BUMOCTH,
YTO, BEPOSITHO, CBA3AHO C BBICOKMM TMOTEHIHAIOM CaMOBOCCTAHOBJICHUS
sKkocuctembl o3epa. Murerpansubiil unaekc ys3Bumoctu (ICVI) mpenocraBnsier
HanOoJiee TOUHYIO KapTUHY YSI3BUMOCTH MPUOPEKHBIX 30H. Takum oOpazom, ams
OIICHKH JKOJIOTHYECKUX PUCKOB 0CO00 YSI3BUMBIX MPUOPEKHBIX AKOCUCTEM YUeT
VHTETPAJIBHOTO MHJEKCAa YSI3BUMOCTH CTAaHOBUTCS AaKTyaJIbHbIM, TAaK KakK OH
[I03BOJISICT YYUTBHIBATH BECh CIEKTP MOTECHUUAIBHBIX HETaTUBHBIX BO3ICUCTBUM.
OCHOBHbBIC HAIPaBIICHUSI JKOJOTMYECKHM OPUEHTUPOBAHHOTO IUIAHHUPOBAHUS
3eMJICTIONB30BAHUS Ha MPOCKTUPYEMOU MPUOPEKHONW TEPPUTOPUU MPE/IIOIATAI0T
MPOCTPAHCTBEHHYIO B3aUMOCBSI3b MEXTY rnapameTpaMmu COLUAIBHO-
DKOHOMUYECKOTO Pa3BUTUA M  DKOJOTMYECKMM TMOTEHLUHMAJIOM B  paMKax
JOJITOCPOYHOIO0 YCTOWYMBOrO pa3BuTua. CleqoBaTeNbHO, OJHOM M3 KIIFOUEBBIX
3aau  SABJSETCS oOOecrnedyeHue CcOalaHCUPOBAHHOIO PA3BUTHUS MPUPOJHBIX U
COLUAIBHO-DKOHOMUYECKUX CUCTEM, HaXOIALINXCS B MIOCTOSSHHOM
B3aUMOJCHCTBUY, JUIA JOCTYDKEHUS  YCTOWYMBOIO  PAa3BUTUA  IPUPOIHOU

9KOCHCTCMBEI.
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I''TABA 5. SKOJIOTMYECKN YCTOHWYMUBBIE MOAXOAblI K
HCIHHOJb30OBAHUIO IIPUPOJHBIX PECYPCOB M PEHUKJIMHIY
OTXOJ0B B PEI'MOHAX, INOJABEPXEHHbBIX TEXHOI'EHHOMY
BO3JIEVICTBHIO

5.1. Jxonozuuecku 6Oe3onacHvie Mmemoodbl B60CCHIAHOGICHUA 3A2PAZHEHHBIX
Heghmenpodykmamu cpynmoe

3arps3HeHHe TOYBEHHBIX IKOCHUCTEM HedTenpoayKkTamu - TiiobaibHas mpolieMa,
TpeOyrolas CpOYHbIX MEp IO €€ PEeIICHHI0, OCOOCHHO 3arps3HEHUE TOYB B
CyOapKTUYECKUX U BBICOKOTOPHBIX PETHOHAX, TOJIBEPracMbIX TEXHOTCHHOMY
BO3JICHCTBUIO TOpHOAOOBIBaroIel jAestenbHocTu [426], [427]. Hedtsanoe
3arpsi3HEHUE BbI3BIBACT OKUCIUTEIbHBINA CTPECC, U3MEHEHHUS B XUMUYECKOM COCTaBe
MOYBBI M HU3KYIO JOCTYITHOCTh IMUTATEIbHBIX BemecTB. HedTsaHbie 3arps3uurenu
CHIDKAIOT YHMCJICHHOCTh M METa0OJIMYECKYI0 aKTUBHOCTH a’pOOHBIX MOYBEHHBIX
MUKPOOPTaHU3MOB U BIMSIIOT HAa POCT U MpPOpacTaHUE PACTEHUM, co3/aBas
HEMPOHUIIAeMYI0 MeMOpaHy, MPEMSTCTBYIONTYIO0 MUPKYJISIIMU BOJALI M KHUCIOPO/IA.
OcoOeHHO  BBICOKOMOJICKYJISIpHBIE ~ HE(TSHBIE  YIJICBOAOPOABI  OKAa3bIBAIOT
HETaTUBHOE BJIMSHUE HA MOYBEHHBIC OPTraHU3Mbl B TCUCHHUE JJIUTEILHOTO BPEMEHU
[430]. Ha ygacTkax B XOJOAHBIX KJIMMATHYECKUX 30HAX HAOIOAl0TCSI BPEMEHHBIC
KoJeOaHusl TeMIepaTrypbl, W JTH KOJICOAaHWS MOTYT OKa3biBaTh BIMSHUE Ha
aKTUBHOCTH MECTHBIX TOYBEHHBIX MUKpOOpraHu3MoB [431]. [IpuMeHeHre METO10B
OnopeMeaualuu s yCKOPEHUsl ECTECTBEHHON CKOPOCTH OMOIeTpaalliy SIBIISICTCS
PKOHOMHYECKH U 3Koyiornuecku 3¢ddextuBHbIM MeToqoMm [432]. B Hactosiee
BpeMsl TIOAXO/IbI K OMOpeMearalui U3y4eHbl MHOTUMHU HMCCIICIOBATEIISIMUA B XOJI€
MHOT'OYHCIICHHBIX JJAOOPATOPHBIX M TIOJEBBIX IKCIIEPHUMEHTOB M OJIOOPEHBI Kak
IpOCThIE B  OOCITY)KHBaHWW, TPUMEHHMBIE Ha OOJIBIIMX TEPPUTOPHUSX,
SKOHOMHUYECKH J(G(PEKTUBHBIE U  OSKOJOTMYECKU O€30IMacCHBbIe TEXHOJIOTUU
BOCCTAHOBJICHUSI HePTsAHBIX 3arpsizHeHuil [433], [434]. CyiecTBYIOT METOJBI in-
situ 1 ex-situ, mepBbIe U3 KOTOPBIX IIPEANOoIaraloT 00paboTKy 3arpsI3HEHHOM MOYBbI

C IPOBEACHUEM 3EMJISTHBIX pa0oT, a BTopkle - 6e3. [lo nanubim Gomez F.: “MeToabl
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PEKYJIbTUBAIMU TOYBHI IN-situ PEIKO MPUMEHSIIOTCS BO MHOTMX CTpaHaX H3-3a
HEONPEIEJICHHOCTH B OTHOIIEHUH MX 3()PEKTUBHOCTU U BO3MOKHOT'O HETaTUBHOTO
BO3JICHCTBUSI Ha OKPYXKAIOIIYIO CpeAy, OCOOCHHO B XOJOJHBIX PErMoHax H3-3a
orcyrcTBusa 3HaHUK’ [435]. [logoOHBIE BBICOKOTOPHBIE JKOCHCTEMBI HamboJjee
yS3BUMBI K  Pa3fIMYHbIM BHJIaM AHTPOINOT€HHOTO BO3JACUCTBUS, IOITOMY
aKTyaJIbHOCTh OHOpEeMeIuanuu OYeBUIHA. Pe3ynbTaThl HCCIEIOBaHUN OBLIN
onyOsMKoBaHbI B ctaTthe [436]: “UccnenoBanue npoBoauiiock Ha pyaauke Kymrop,
pacrnoJioKEeHHbIH Ha ceBepo-3anagHoM ckiloHe xpedTa Ak-Ibriipak, npumepHo B 60
KM K tory ot 03.Mcceik-Kynb, Ha BeicoTe oT 3600 M. 10 4400 M.H.y.m [437]. Paiion
MECTOPOXKACHHUS XapaKTePU3YyeTCs CYPOBBIMU KIMMAaTUYECKUMH YCIOBHUSIMU
(cpenneronoBas TeMiieparypa paBsa -7,8°C, CHETr KpyTJiblil O/, aKTUBHBIE JICTTHUKU
¥ BEYHAs MEP3JI0Ta, MIPOCTUPAIOIIASACS HA TIIYOMHY 10 JIBYX-TPEX COTCH METPOB)”.
3A0 “Kywmtop Tl'omn Kommanu™ pabGortaer ¢ 1997 roga u 3arpsi3Hs€T MOYBY
He(TenpoIyKTaMu IIpH 3arpaBKe, PEMOHTE aBTOMOOUIIEH, a TaKXKe MPU yTeUKaxX BO
BpeMsi xpaHeHus Hedtu. Kommanus “Kymrtop” TI'onng Kommanu ucnons3yer B
cpeaem 128 303 750 1 HedrenpoaykTtoB B roia. KommaHus BbIHUMAaET
3arpsi3HEHHbIC HE(TEMPOIYKTaMH MOYBBI U TIEPEMEIAaeT UX Ha MOJIMTOH OMACHBIX
OTXOJIOB PAJIOM C 30J0TOAOOBIBAIOIIMM MPEANPUITHEM, YTOOBI MPEAOTBPATUTH
npocaunBanue HepTH B Oosiee riryOokue ciou moussl [437]. BeiOpanHas cTparerus
ABJISIETCS IOPOTOCTOSIIIEH, a TAK)KE MPUBOJAUT K BTOPUYHOMY 3arpsI3HEHUIO TTOYBHI.
VYuuThIBast 3TU HEIOCTATKHU, CTPATETUy OMOpEeMeIUAIlU CUYUTAIOTCS HAUIYUITUMHU
METOJaMU OYUCTKH 3arps3HeHui oT HedTenpoaykToB [438]. s ucronas3oBaHus B
€CTECTBEHHBIX YCJIOBHSIX BBICOKOTOPHOTO pEruoHa ObUIM BBIOPAHBI METOJbI
OMOCTUMYIISIIINY, OMOAyTMEHTAIIMN M MX KOMOWHAIMH. DTH METOJbI TO3BOJISIFOT
HCIIOJIb30BaTh MECTHBIE MUKPOOPTAHU3MBbI, KOTOPBIE SABJISIFOTCS TICUXPO(DUIBHBIMH,
HE MHBA3UBHBIMU JJIs MECTa OOpaOOTKU M JJTUTEIHLHOTO BO3JIEUCTBUS XOJOAHBIX
ycioBuit [439], [440]. buoctumyinsiiusi npearnonaraeT ONTUMHU3AIHUIO YCIOBHM,
HEOOXOJMMBIX MECTHBIM MHKPOOpPraHu3MaM [UIsl  yAAJICeHUS 3arpsi3HSIOIIMX

BEILIECTB, WiIn CTUMYJIUPOBAHUE JerpalaliiOHHBIX crocoOHoCTeM

201



MUKPOOPTaHU3MOB ITyTEM BHECEHHUS OTOJHUTEIHHBIX MUTATEIHHBIX BEIIECTB,
TakuXx Kak azot, hochop u kanwuii [441]. MeTon 6uoctumyssaiuu 3 PeKTUBEH, eClIu
MOYBa M3HAYAJIBHO COJIEPKUT MUKPOOPTaHU3MBI CO CIIOCOOHOCTBIO K Jierpajaliuu
HedrenponykroB  [442].  buoayrmentamus =~ mpeamojaraetr — J00aBleHUE
MUKpPOOPTaHU3MOB, CIIOCOOHBIX pa3iaraTb HE(TSIHbIE YIJIEBOJIOPOIbI, HWIIU
WCIIOJIb30BAaHUE  paHEe  BBIJCICHHBIX W KYJbTUBHPOBAHHBIX  MECTHBIX
MUKpoopranusmoB [443]. OddexkTuBHOCT, OMOAayrMEHTAallMM  3aBUCUT  OT
abmoTtnyeckux (aKTOpPOB, TAKMX KAaK XHMHYECKas CTPYKTypa 3arps3HSIOIMINX
BEIECTB, WX KOHIIEHTpAIMs U OMOJOCTYNHOCTh, a Takke Temreparypa, pH u
YPOBHSI THUTATEIbHBIX BEHIECTB, M OWOTHUYECKUX (PAKTOPOB, TaKUX Kak
B3aMMOJICUCTBUE MEXIYy aBTOXTOHHBIMH W JTOOABICHHBIMH MHKPOOPTaHU3MaMU
[444]. Llenpto TaHHOTO HMCCIIEIOBaHUS OBLIO M3bICKaHUE Hanbosee 3(PGhEeKTUBHOTO
MeTOo/la  OWopeMenualnid  JUIi  BOCCTAHOBJICHHSI  TOYB  3arps3HEHHBIX
He(TEPOIyKTaMH, TPUMEHUMBIX B YCIOBHUSX BEYHON MEP3JI0THI pyaauka KymTop,
pe3yJIbTaThl KOTOPBIX OMyOJIMKOBaHbI [436].

Pe3ynbTaThl PU3UKO-XUMUYECKUX XapaKTEPHUCTHUK IMOYBEHHOT'O 00Opasla /10 |
nociie 00paboTku TipencTtaBieHbl B Tadm. S5.1.1. pH mns Bcex BapuaHTOB
06pabdoTku BapbupoBaics Mexay 6,0 u 7,5. OtoT auanazod pH HaxomuTcs B
npeaenax onTuMyMma, HeoOxoaumoro it 3GGEKTUBHOrO  Mmpoliecca
onopemenuanum [443].

Tabnuua 5.1.1 - OU3HKO-XMMHUYECKHE XapaKTEPUCTUKU MPOOBI TOYBbI

[TomBmxk. | OOMeH. Opr.yriepo

OO6mui dbopma Kaaui I TIOYBBI
pH azot (%) | docdopa (%)

(mg/kg)
[TepBonauansuoe | 8.05 0.130 6.0 88.0 2.86
coJiepKaHue

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
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Uccnenyemast mpoba mouBbl Obima manodocdopHoit. McexomHoe copepkaHue
noaBmwkHoro ¢ocdopa cocraBmsuio 6 wmr/kr. Ilociae pekyiabTUBALUU — €rO
colepKaHUE YBEJIMYMIOCH BO BCEX TpPEeX BapWaHTax oOOpabOTKH, TpUYEM
3HauntensHoe yBenumuenue (P <0,05) mabmromanoch mpu 6moayrmeHTanuu 10 90
mr/kr. I[lpuynHa Takoro yBelnyeHUsi OOBICHIETCS aKTUBHOCTBIO PACTBOPSIOIIMX
docdater OakTepuii, KOTOPHIC TOHKHBI OBUTH BBIJCISITH OPTaHUYECKUE KUCIOTHI U
dbepmenThl PocdaTazbl, yCUIMBAIOIINE PACTBOPEHNE HEPACTBOPUMBIX COCAMHEHUIN
docthopa [444]. ConepxaHue OOMEHHOrO Kajusi JO Hayajga DKCIEPUMEHTA
cocTaBisuio 88 MI/KT, a mocje OUOJOTHYEeCKON 0O0paOOTKHM OHO YBEIMYUIOCH BO
Bcex BapuaHTax B cpeaHeM Ha 300 mr/kr. Metonasl Ouopemeauaiiyl Takxke
CIOCOOCTBOBAJIM YBEJIMUCHUIO COJIEPIKAHMSI OPTAHMYECKOTO YTJIEpO/Ia B IIOYBE, UTO
orpaxxeHo B Tabmuie 5.1.1. OTMmeuaercs, 4To MpU OMOpeMEqUAIMU YBEIUYEHUE
OpPTraHUYECKOTO YTJepoja MOYBHI OMpPEAeIsIeTcsS MHUKPOOHOW aKTUBHOCTBIO U €TO
MUHepanuzanuei [445].

Hcxonnoe conepxanue HeQTENPOAYKTOB B UCCIIEIYEMOM TOUBE COCTaBIsIO0 2 633

Mr/KT (pucyHoK 5.1.1).

BS+BA | ! BS+BA; 49,11

0 10 20 30 40 50 60 70

% pasnoxkeHus HeGTenpoayKToB

Pucynox 5.1.1 Pucynox 1. Paznoxenue HedTempomykToB mocie 90 mHeit
omnbiTa, %. BS - Ouoctumymnsnus; BA — 6uoayrmenTanus

ITocne 90 nHE# MmoaeBbIX IKCIIEPUMEHTOB HCXOIHOE COJIEpKaHUE UX CHU3ZWIOCH 10

980 Mr/kr mpu 00paboTKE ¢ BapuaHTOM OMOCTUMYJIMpoBaHus. D PeKT nodaBieHUs
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NpeIBApUTEIFHO  OTOOPAaHHOTO  KOHCOpIMYyMa  OakTepuil  CIOCOOCTBOBAI
nerpaganuu HedrenpoaykToB 10 1 300 mr/kr ot ucxoasix 2 633 mr/kr. CHUXKEHUE
cojaepkanust HeprenpoaykToB nociie 90 nHel 3KcnepuMeHToB coctaBmiio 10 1 340
MT/KT OT UICXOJHBIX 2 633 MI/KT 1pu 00paboTKe OMOCTUMYIISIINA + OM0ayTrMEHTAIUS
(pucynok 5.1.1). Ilpu wucnons3oBanuu TOJABKO BS (Onoctumynsuus) u BA
(bnoayrmenTtanusi) yepe3 90 mHEH MPOIEHT AeTpajalliu 3arpsS3HSIONINX BEIICCTB
noctur 62,78% u 50,63%, cooTBeTcTBeHHO. [IpH MCTIOIB30BaHUU OMOCTUMYJISIIUM
+ OuoayrmenTanuu 3PpGHeKTUBHOCTH pa3inoxkenus coctaBuia 49,11 %. J1o cBs3aHo
C BBICOKOTOPHBIMHU KIIMMATUYECKUMH YCIOBHSIMHU, T.€. MHOKYJISIHTBHI, BHECCHHbBIE B
HOBYIO Cpeily, HE CMOTJIM OBICTPO aJanTHUPOBATHCS U Pa3MHOKHUTHCS B CIOMXKHBIX
KJIIMMaTU4YECKHUX yCIOBUsX [273].

Ha ucxomnom srtare sKcrepuMeHTa UCCIeIOBaHA JUHAMUKA U3MEHEHUs OOIIero
KOJIMYECTBa OAKTEPHl B Pa3TUYHBIX OMBITaX OMOpEMEIUAIIi MTOYBBI B TeueHHE 30
nneit. Mcxoanoe xonuuecTBo OakTepuii coctapisio 6,4x10° KOE/r, uepes 14 u 30
JTHEW OMOCTUMYJISAIMU OOINee KOJIMYECTBO OaKTEpUi YBEIMYMIOCH 10 19X 106
KOE/r u 54x10%, coorBercTBeHHO. [Ipn 6MOayrMEHTAIMU TAKKE IPOCICKUBAIAC
TEHJICHIUSI K YBEJIMYCHUIO OOIIeH YHCICHHOCTH OaKTepuil, HO OHa OKa3alach
3HAYUTENLHO MEHBIIE, YEM P OMOCTUMYISAIUH, cocTaBus 26x 10 KOE/r k 30-my

nHI0 dkcno3uruu. OpgHako mpu KoMOWHMpOBaHHOW 00paboTtke (BS+BA) obmiee

KoJM4ecTBO OakTepuii Ha 30-i nens cau3miIoch 1o 2,9x10° KOE/r ¢ ucxonubix 6,4

x 10® KOE/r (pucynok 5.1.2; 5.1.3).

Pucynok 5.1.2 Ilpomecc MHKpOOHOJOTHYECKOTO HCCIIECIOBAHUS B JIaOOpaTOpHUH
KTYM
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Meton OMOCTUMYNSIIMA WM BHECEHHWE MHHEPAIbHBIX KOMIIOHEHTOB B
3arpsi3HEHHBINA TPYHT, JUIsl CTUMYJIMPOBAHUS aBTOXTOHHOU MUKPO(]IIOPHI YCKOpHIIA
IPOLIECC PA3IOKEHUS YIIEBOAOPOJOB: COJEpkKaHUE HEPTEHPOAYKTOB B IOYBE
CHU3HWIOCH Ha 62,78 % 3a 90 nHeii, a 0011ee KOIMYECTBO OAKTEPUil YBEIHUUIIOCH B
8,5 paza. buoayrmenrtanus (moOaBiieHHE MpPEABAPUTEIBHO  OTOOPAHHOTO
KOHCOpIIMYMa OaKTepuil) CHU3WIA coiep kanne HeTenpoaAyKTOB B rouse Ha 50,63
% 3a 90 mHel W BbI3BaJa yBelMueHUE o01ero koiuyecta Oakrepuid B 4,1 pasa.
boina momoOpana onTuMalibHAs MUTATENIbHAs cpela Mg KyJIbTUBHUPOBAHUS
YTIIEBOJOPOJIOKHUCISIONINX OaKTepuil, B YCIOBUSX BBICOKOTOPBS, PE3YyJIbTaThl
KOTOporo 0w onyOnukoBaHbl [446]. Pesynerarel Metoga BS + BA oxkazanucek
MeHee 3(pPeKTUBHBIMU O CpaBHEHUIO ¢ ouoctumymsiueil. [Ipu o6padorke BS +
BA mpornienT nerpamamnuu HerenpoaykToB coctaBui 49,11% 3a 90 mHEH 1OIEBBIX
OKCHEPUMEHTOB. XOTS MBI OXHAQJIM BBICOKOIO MPOIEHTA Jerpajaluu
He(TEPOAYKTOB TIpH  00paboTke OmocTumymsnueld + OumoayrMeHTaIlueH,
110/100HBIE CXEMBI UCTIOIB30BATUCH [447]. OgHaKO HAIK PE3YJIbTAThI MOKA3AIH, YTO
ouonerpaganusa Obula HKe mpu oOpadotrke BS + BA mno cpaBHenuio c
OMOCTUMYIISIIIEH UK OMoayrMeHTaIMel B OTACIbHOCTH. DTO MOXKET OBIThH CBSI3aHO
C KOHKYpPEHIIMEH 3a MCIOJIb30BAHUE MHUTATENIbHBIX BEIIECTB MEXAY MECTHBIMHU U
9K30TreHHbIMU  Oaktepusimu  [448]. OOmee kommuecTBO OakTepuii  mpu
OMOCTUMYJISIIIUUM U OMOAayrMEHTAIlMU YBEJIMYUIIOCh, a NMPU KOMOWHHUPOBAHHOM
METOJIe, HAIMpPOTUB, yMEHbIIWIOCh. [Ipu HCHONB30BaHUM KOMOWHHPOBAHHBIX
METOJ0B aKKJIMMAaTHU3alKs HHOKYJISITA MOTJIa HE IPOU30UTH.

Takum 0Opa3oM, MOCKOJIBKY U3BECTHO, UTO U OMOCTUMYJIALIMS, U OMOayTrMEHTaIUs
MOBBIMAIOT 3(PGEKTHBHOCTh TPOIECCOB OYHMCTKH TOYBBI OT HE(MTENPOIYKTOB,
BBIOOP TMOJXOJSIIETO METOJa 3aBUCUT OT YCIOBUU OKpYXalolled Cpebl, Kak
yrBepxknaoT Gutiérrez et al. [449]. IlpuHuMas BO BHHMaHHE JOPOTOCTOSAIINE
METO/IBI 00OTAIICHHS pa3jaraeéMbplX PACTCHUN M UX WHOKYJISIIUHA, Mbl CYUTAEM, YTO
UCIOJIb30BAaHUE OUMOCTUMYJIALIMM B TAaKUX CIOXHBIX KIMMATHYECKUX YCIOBUSX

ABJISIETCS HanboJee 1eaeco00pa3HbIM.
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Pucynox 5.1.3. JIunamuka yuciaeHHOCTH OakTepuil B HeTe3arpsa3HEHHOM MOYBE B
npolecce buopeMeuanuu

[IpoBeneHHbIE UCCAEAOBAHUS TPOAEMOHCTPUPOBAIN BO3MOKHOCTh UCIIOJIb30BAHUS
METOJI0OB OMOJIOTHYECKOM 00paOOTKHM MOYBHI B KIIMMATUUECKHU XOJIOAHBIX YCIOBUAX
BEICOKOTOPhsT [436]. Bo Bcex BapmaHTax OmoOpeMenuanuoOHHBIX 00paboTOK
HAO0JIIOIAJIOCh CHIDKEHHME CoJepkKaHus HePTEnpoayKTOB B mouBe. Haumydmumi
pe3yJIbTaT MO CHUXKEHUIO COJIepKaHUsI HePTEIPOIYKTOB B MOYBE MOKa3aJl METO]
onoctumyssiiuu. Ha 5.1.4 mpuBoASITCS X0/ MOJNEBBIX UCCIEAOBAHUIN HA PYyIHUKE
“KymTop”, peanu3zoBanHblii B pamkax muHu rpanta 3A0 Kymrop 'onng Komnanu
“buopeMenuanusi HedTe3arps3HEHHOTO0 TPYHTA TMOJUTOHA MPOMBIIICHHBIX
0TX0JI0B pyaHuka “KymTop”, ¢ npuMeHeHneM KoHcopuuyma Oakrepuii», 2018/C-

6123.
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Pucynok 5.1.4 Xon peanuzanuu noJieBbIX dKCepuMeHToB, 2019r.
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3akimouenue. B pesynbrare NpOBEAEHHBIX 3KCHEPUMEHTOB M IOJIYYEHHBIX
pe3yibTaToB, ObUIO  PEKOMEHJOBAaHO  HIDKecHenayromee:  “3arps3HeHHbIN
He(TENpPOAYKTaAMH IPYHT PEKOMEHAYETCS OUMILATh METOI0M OMOpeMeInaliy, 4YTO
UMEET JIBa MIPEUMYIIECTBA, TIEPBOEC: OUUIIEHHBIN TPYHT MOXET OBITh UCITOJIH30BAH
B KaueCTBE M30JUPYIOIIEr0 U PEKYJIbTUBAIMOHHOIO CJIOSI U BTOpOE 00ecreynBaeT
CHIDKEHHE 00'beMa MOJIMTOHA, U3BATHEM U3 HETO TPYHTA, MOJIeKAIIETO OYHILIECHUIO.
PexoMeHlyeM Ha MOJMUIOHE CO3/1aTh OTAEIBHYIO IUIOMIAAKY JJIA PEKYJbTHUBALUU
IPYHTa, 3arpsi3HeHHOro HerenpoaykTamu. [nomaaky HeoOX0IMMO PaCOI0KUTh
Ha MOJBETPUBAEMOMN 30HE, TUAPOU30JINPOBATh, OETOHUPOBATH OCHOBAHUE WM K€
MOKPBITh BOJOHENPOHUIIaeMOM 1ieHkoi. Ha mnepBoMm »3Tame He0oOX0IUMO
IIPOU3BECTU PHIXJICHHE TPYHTA (B 3aBUCUMOCTH OT 00beMa 3arpsi3HEHHOT0 TPYHTA,
pu OOJIBIIUX — PBHIXJIUTH MOXKHO TPAKTOPaMH, C MOABECHBIMHU OPYIUAMH (TUTYTH,
KyJIbTHUBATOPbI), MPU HEOONBIINX OOBEMAX - MOYKHO MCHOJB30BATh MOAPYYHbBIE
cpeAcTBa (JomnaTel, rpadiin u T.11.). PeIxiieHre 00ecreunT a3palnio MOYBkI, a TAKKE
¢bu3nyueckoe BBIBETPUBAHME JIETKUX (paklMil, YTO TMPHUBENET K YMEHBIICHUIO
TOKCUYHOCTH HEPTEIPOIYKTOB IO OTHOIIEHHUIO K a00pUreHHo Mukpoduope. B To
e BpeMs pBIXJIEHHE OOECIeYUT pPABHOMEPHOE pacHpelesieHHe KOMIIOHEHTOB
HE(TENPOAYKTOB B TMOYBE, pa3pylIUT CMOJUCTO-acPaIbTEHOBYIO KOPOUKY,
YBEJIMYHT OBEPXHOCTh KOHTAKTa C MEKPO(]IIOPOH, TOYBEHHOM BIArON M BO3TYXOM.
B mpouecce Ouopemenuanuym HEOOXOAMMO MPOBOAUTH PETYISPHOE PHIXJICHUE
rpyHTa (1 pa3 B 3-4 Hexenu) U oOecnieunTh YBJIAXXHEHUE IpyHTa. Takke MOXKHO
MPUMEHHTH IMOKPHITHE TJIOMIAJIKH TEMHOM MOJUATUIICHOBOM TUIEHKOMW, IIPHU YCIOBUU
JIOCTAaTOYHOTO ~ BO3JyXOOOMEHa TMOj] IUJIEHKOW. 3areM Toclie MpOBEIeHUs
IPOIAIIHBIX PadOT U BHECEHUS MEJIMOPAHTOB HEOOXOAMMO BBECTH MUHEPAIbHBIN
koMmIuieke. [lociae moAroTOBUTENbHBIX padOT MUHEPAIbHBINH KOMILIEKC BHOCST Ha
3arpsiI3HEHHBIA TPYHT, HO 00SA3aTENbHO KOPPEKTUPOBATh C YUYETOM JIOCTYMHOCTHU
dopm, ¢ 3amenkoil BriyOb. OUHWIEHHBIM MaTepual MOXET ObITh NMPHUPABHEH K
KATETOPUU HMHEPTHBIX NPOMBILIIEHHBIX OTXOJIOB, OTHOcsmmxcs kK IV kiaccy

omacHoctu. C IJIOMAAKKW PCKYJIbTUBAIIMKM OH MOKCT OBITh HCIIOJIE30BaH Inpu
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IIOCJIOWHOM 3aCBhIIIKE B KAa4e€CTBE H3OJIMPYIOLIETO M PEKYJIbTHBALMOHHOIO CIIOS

MOJIMTOHA PyAHUKA .

5.2 Bo3moscnocmu ucnoib306aHus 6blCOKO2OPHbLIX pPACHMEHUN 0/

¢umopemeouayuu cpynmoe 3az2pA3HEeHHBIX HemenpooyKmamu

[Ipomomkas Hauatbie pabOTBI M MMES TOJIOKUTEIBHBIA OIBIT OHOpEeMeauaIuu
TPYHTOB 3arpsi3HCHHBIX HE(PTENpOIyKTaMu B BBICOKOTOPHBIX YCIOBHUSX C
NpUMEHEHUEM OWOJIOTHYECKUX METOJOB OBLIM MPOJODKEHBI pabdOTHl 110
peadWIUTallii M BOCCTAaHOBJICHHIO MAaKCHMAaJbHO IEPBOHAYAIBHOU CTPYKTYPHI
M3y4aeMbIX TPYHTOB 3arpsi3HeHHbIX HedTenpoaykTamu [436]. CoriacHO JaHHBIM
omyOnukoBaHHBIM B cTatbe  [450]: “OmauM u3 3((PEKTUBHBIX MPUEMOB
peaduauTaluy TakKUX IMOYB MPU3HAHBI METOAbl ¢uTopemenuanuu. IIpu BbiceBe
pacTeHuil, 00JIaTAIOMUX YCTOMYMBOCTRIO K POCTY Ha TPYHTaxX, 3arps3HEHHBIX
He(TENpOayKTaMH, OHU UCIIOJB3YIOT YIJIEBOJIOPObl HE(PTENPOAYKTOB B KaUeCTBE
JOTIOJIHUTEJILHOTO ~ MUTAHUS, TMPH ITOM OHHU COJACHUCTBYIOT  YJIYUIICHUIO
ra30BO3/IYIIHOTO PEXUMa MOYBHI 3arps3HEHHON HedTenpoaykTaMmu, oboramas ee
IPU 3TOM PA3IUYHBIMU AKTUBHBIMH COCIUHEHHSIMHU, B UTOTE CTUMYJIHPYS POCT
YHCJIa MUKPOOPTAaHU3MOB U YCKOpsis paszioxeHue Hedrenpoaykrtos [451], [452].
CyIiecTBEeHHBIM HEJIOCTATKOM PEaOMIMTAIIMK 3arpSI3HEHHBIX MMOYB MPH MOMOIIU
pacTeHU  SBISETCS WX  YSI3BUMOCTh  TPU  BBICOKMX  KOHIIEHTpaIUSIX
He(PTEenpoyKTOB, YTO OTpaHMYMBAET MX NpuMeHeHue [453]. [lorTomy mnpuemsl
dbuTopeMenuanuu 1eaecoo0pa3Ho NPUMEHSITh B KaueCTBE 3aBEpIIAIOLIEIO dTamna
peaduIuTallMOHHBIX Meponpusituil. [Ipumenenne mMerona guropemeananuu mpu
peadwiuTaliui ~ TPYHTOB  3arpsi3HEHHBIX ~ HEMTENpPOAYKTaMH B YCJIOBHSX
BBICOKOTOpbsi, Ha BbIcOTe Oojiee yem 3000 M.H.y.M. Take COMpPEAEIbHO
JUMUTHPYIOMKUME (DaKTOpaMu MPUPOTHOUN Cpeibl, TAKUMH KaK TEILI0, CBET. OJHAKO
noa0op W ONTHUMH3alUSg MeToja (QUTOpeMeaualid TPYHTOB 3arpsA3HEHHBIX
He(TenPOyKTaMu aKTyaIbHO MPU 3aBEPIICHUN PEaOMIUTAIITMOHHBIX MEPOTPUITUI

U UMEET OO0JIBIIOE IMPAKTHYCCKOC 1 3KOJIOT'MYCCKOC 3HAUYCHHUC, TAK KaK ITIO3BOJIACT
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U3bIMaTh W3 Tela TOJUTOHA W BO3BpAIATh 3arps3HEHHBIC HEPTEIPOTyKTaMU
TPYHTBI ISl MX TMOCIEAYIONIEr0 HCIOJIb30BaHUS, TEM CaMbIM BHECS BKJIAJ B
palMOHATILHOE UCIIOJIB30BAHUE MPUPOIHBIX PECYPCOB BHICOKOrOphs [454]. Takum
00pa3oM, JTaHHBIA MMOJXO0J MO3BOJIMT YIYUYIIUTh CaMOOYHUIIAIONIYI0 CIIOCOOHOCTH
3arps3HEHHBIX TPYHTOB, UCIOJB30BaTh OUMIICHHBIC YKOJOTHUYECKH OE3BPEIHBIMU
croco0aMu TPYHTHI, KOTOPhIE MOTYT OBITh BO3BPAIICHBI HA MECTO BHIEMKH WIIA
UCII0JIb30BaThCA B KQUECTBE M30JIMPYIOIIETO U PEKYJIHbTUBAIIMOHHOTO MaTepuaa, a
TaK)X€ MO3BOJST YMEHBIIUTH OOBEM TOJIMTOHOB OMACHBIX OTXOJIOB PYJHHKA
KymTop wu3BATHEM M3 €ro Tejda OYHUIIEHHBIX TpyHTOB.  Llenbro maHHOIO
WCCIIEIOBAaHUsI OBLT TOJA00P MECTHBIX BHJOB BBICOKOTOPHBIX PACTEHUM, IS
dbuTOpeMenuanuu TPYHTOB, 3arpS3HCHHBIX HEPTEIPOIYyKTAMHU, MPEIBAPUTEIHHO
OYMINICHHBIX METOI0M Onmopemenuaruu’ [436], [455].

Kak Obu10 M3M0K€HO B MpeaplaylieM mnaparpade: “nepBbIii 3Tanm UCCIEAOBaHUM,
npoBeneHubli B 2018-2019 rr. Brmowanm B cebs w3ydeHwe OmopasHOOOpa3us
a0OpUIeHHBIX  IITAMMOB  MHKPOOPTaHM3MOB  BBIJICICHHBIX M3  TPYHTOB
3arps3HEHHBIX  HePTEmpoIyKTaMu U U3yYeHHE UX OMOTEXHOJOTHYECKOTO
noternuana [273]. Coxepxxanue HedTENPOIYKTOB B TMOJEBBIX YCIOBHUAX, MPHU
MIPOBEJICHHBIX OMOpEeMEeANAIIMOHHBIX PaboT cHU3MIOCH ¢ 2320 Mr/kr 10 980 MI/KT.
[IpuMmeneHne Metojma OWOpeMeIUAalMH, 3HAYMTEIIPHO CHHU3HMBIIUN COJEpKaHUC
He(PTEIPOIYKTOB B M3y4aeMbIX ITPo0ax, MO3BOJIMIIA IEPEHTH K CIICIYIOIIEMY TaITy
peaduiIuTallUd U3Y4aeMbIX TPYHTOB METOJOM ¢uropemenuanur. (OCHOBHOM
3ajadel  uTOpeMenuanMK  SABISACTCS  MOJ0Op  pacTeHHWH,  00JaJaroIuX
CITIOCOOHOCTBIO JIaBaTh BCXOJABI U MPOU3PACTATh NMPH 3aJaHHBIX YCIOBHSIX [456],
[457]. JTabopaTopHBIE SKCTICPUMEHTHI IIOKA3aJIH, YTO ITPH BHICOKUX KOHIICHTPAITMAX
He(PTEIPOTIYKTH OKA3bIBAIOT TOKCHUECKOE JACHCTBHE HA POCT M Pa3BUTHE PACTCHUM
¥, HA000POT, 00JIAIAI0T JIETKUM CTUMYJIMPYIOLIUM POCT CBOMCTBOM - MPU HU3KHUX
KOHIIEHTpAIUAX. AHAIUW3 BCXO0XXECTHM CEMSH II0Ka3aja, 4YTO NPH Pa3IMYHBIX
KOHIICHTpAIUAX HEPTENPOAYKTOB B IOYBE, OHM OKA3bIBAIOT KaK TOKCHYECKOE

NeNCcTBUE, TaK 00Jaat0T U CTUMYJIUPYIOIIUM CBOMCTBOM, UTO OBLIIO OATBEPKACHO
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u Japyrumu uccienosatensimu [458], [459]. Ha BTopoMm »3Tame ucciaeqoBaHU,
ONPENESUINCh BCXOXKECTh, AHEPTUs MPOpPACTaHUs H3YYaeMbIX pACTEHUM, INpHU
BBIPAIIMBAHUK HA 00pa3Iax Mmo4s, Mocje MpoBeACHUS OMOpeMeTHAIIMOHHBIX PadoT,
¢ KoHIeHTpanuer HedrenpoaykToB 980 Mr/Kr u Ha (HOHOBOM, HE 3arpsA3HEHHOU
HedTenpoaykTaMu mnoyse”. Pe3ynbTaThl U3ydeHUs! BIAUSHUS HE(TENPOIYKTOB Ha
JANbHENIINIA POCT U Pa3BUTHE MPOPOCTKOB MPUBEAEHBI B Ta0. 5.2.1.

Ta6muma 5.2.1 - IlapameTpsl cemsiH OBCSHUIIBI Bajutucckout (Festuca valesiaca

Gaudin) u ieBena maorosetHero (Lolium perenne): ucrounuk H. Totybaesa [451].

JlnmrHa KopHs, cM JlnmuHa cTebs, cM
®oH No2 ®oH No2

TecT-KyJIbTyphI

20-e cyTkun

OBcsnuna Bayucckas (Festuca
valesiaca Gaudin)

[IneBen wHorometnur (Lolium
perenne)

1,1+0,05 |1,7£0,05|3,0+0,05 |4,44+0,05

3,7£0,05 |2,4+0,1 |8,9+0,05 |8,840,05

30 cyTku

OBcsanuia Bamucckas (Festuca
valesiaca Gaudin)

[lneBen wHorometnur (Lolium
perenne)

2,3+0,05 |2,940,05|3,8+0,05 |4,3+0,05

6,3+0,05 |3,2+0,1 |10,8+0,1 |9,640,05

40-e cyTkun

OBcsanuiia Bammucckas (Festuca
valesiaca Gaudin)

[IneBen wHoromernur (Lolium
perenne)

1,940,05 | 1,1+0,05|4,5+0,05 |4,6+0,05

13,3+0,15 | 3,5+0,1 | 13,5+0,05 | 12,740,1

CornacHO TMOMY4YEHHBIM JaHHBIM: ‘“BbICOKasi BCXOXKECTh MpopacTaHus ObLIa
OTMeYeHa y TuieBesa MHOroJieTHero (Lolium perenne), B uCCieayeMoil OYBE €ro
BCXOXKECTh cocTaBmina - 86,7%, a Ha ¢oHoBOM mouBe - 70%. Y OBCSHUIIBI
BaJucckoil (Festuca valesiaca Gaudin) BCXOXECTh B 3arps3HEHHOM TIPYHTE
cocTaBuiia coctaBmia - 73,3%, B To Bpems kak Ha poHoBOM oOpasiie - 60%. Takum
oOpasomM, tuieBen MHorosieTHui (Lolium perenne) moxkasay BBICOKYIO CIIOCOOHOCTh
mpou3pacTaTb H JaBaTh BBICOKYID BCXOXKECTh TIPH  3arps3HCHUU II0YB

He(TEpOMyKTaMH, TJE BCXOXKECTh cocTaBuia 86,7%, mpu 70% BcxoxkecTH B
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¢onoBom Bapuante. IIpoBeneHHBIE HCCIIEOBAHMS TaK)Ke IOKA3ald, UYTO MPHU
BBICOKOM BCXOXECTH CEMSsIH, KOpHEBasi cucTeMa IuieBena MHoroisietHero (Lolium
perenne) HamOoJee YyBCTBUTEIbHA K 3arps3HEHHMIO MOYB HedTempoaykramu. B
MOYBE, 3arpsA3HEHHONW He(TEeNpOAyKTaMH, JUIMHA KOPHS IUIEBENIa MHOTOJETHETO
(Lolium perenne) k 40-m cyTkaMm Mpou3pacTaHus B 3arpsi3HEHHON MTOYBE COCTABUIIA
3,5+0,1 cm, B TO Bpems kak B (OHOBOU Mmo4Be ero jmuHa coctaBuia 13,3+0,15 cwm,
4yro Kopoue Ha 9,8 pa3 mo cpaBHeHHIO ¢ (POHOBBIM BapuaHTOM. OTMeuYeH
CTUMYJIUpYIOUMI 3(QexT 3arpsi3HeHus NO04YB He(TEenpoAyKTamMud Ha pPOCT
HAJ3€MHOM YaCTH OBCSIHUIIBI BAJUTUCCKOM, TTMHA KOTOPOi Ha 20-€ CyTKU cocTaBUiia
4,440,05 cMm, onnako Ha 40-e¢ cyTku niauHa (PoHOBOro oOpasma CpaBHSJIACH U
cocraBuna 4,6+0,05 cm. ipu 4,51+0,05 cm B horOoBOM oOpasme” (tadm. 5.2.1). Jlns

BU3YaJIM3alllK, 3HAYCHHS TaOIUIIbI MPUBEICHBI HA pucyHKax 5.2.1.; 5.2.2; 5.2.3.

LONnHa KopHAa, cm

40-e cyTKM

OnnHa ctebng, cm

[OnvHa KopHAa, cm

ra'nMHa CTE6nﬂ’ « __

30-e cyTKM

[OnvHa KopHA, cm

20-e cyTKM

Onunna ctebns, cm

ENe?2 HPoH

Pucynox 5.2.1 JluHamumka pocta OBCSHUIBI Baymucckou (Festuca valesiaca
Gaudin): ucrounuk H. Toryb6aesa [450].

I[To mamaeiM [450]: “HecmoTps Ha crumymnupytomuid 3hdext o0pas3moB ¢

3arpsA3HCHUCM I104YB HC(I)TGHpOI[YKTaMI/I Ha BCXOXKCCTH INLICBCJTIAa MHOI'OJICTHCTO
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(Lolium perenne) Ha panHem 3tamne, Kk 40-M cyTkam npeo01a1ano ero TOKCHIECKOoe

JeHCTBUE HA POCT KOPHEBOM CUCTEMBI (PUCYHOK 5.2.2).

[AnHa KOpHA, cm

40-e cyTKM

OnvHa ctebna, cm

[OnuHa KopHA, cm

30-e cyTKM

[OnvHa ctebna, cm

[AnHa KOpHA, cm

20-e cyTKM

OnuvHa ctebna, cm

ENe?2 HdoH

Pucynok 5.2.2 Jlunmamumka pocra 1uieBena MHorojieTHero (Lolium perenne):
uctounuk H. Torybaea [451].

Tak, Ha 40-e cyTKM SKCIIEpUMEHTA JIJIMHA KOPHS Yy miieBena MHorozieTHero (Lolium
perenne) Obina anmuHee B 2,4 pasza, a [1iauHa ctebns - B 8,1 pas, 4eM y OBCSHUIIBI
Bayuicckoil (Festuca valesiaca Gaudin). Onnako Ha 40-e cyTKH pocT (hOHOBBIX
pacTeHMii O BCeM MapamMeTpaM Mpeodiafan MO CPaBHEHHUIO C 3arpsS3HEHHBIMH
oOpasiamu, 4To MOATBEPKIAET O (PUTOTOKCHUECKOM JEUCTBUU HE(TEIPOIYKTOB.
Ho, HecMoTps Ha TO, UTO ANTMHA KOpHS B (hOHOBOM 00pa3siie Obliia Ha 9,8 pa3 annHee
0 CPaBHEHUIO C M3yYaeMbIM BAapUAHTOM, HCIBITYEMbIE pACTEHUS U Ha
HedTe3arps3HEHHOW TMOYBE ObUIM yCTOWYMBBI M MPOSIBISUIM  CIIOCOOHOCTH

npouspacTtarh (pUcyHok 5.2.3).
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Tcrie (F)Of‘(.

Pucynok 5.2.3 Poct TecT-00BEKTOB Ha H3y4daeMblx oOpa3max: HCTOYHHK H.
Toty0aeBa [450].

B03MOXHO HCHIBITYyEMBIE PACTEHUS, YXKE MPOU3PACTasi B CYpPOBBIX KIMMAaTUYECKHX
30HaX BBICOKOT'OPbS, BBIPAOOTANIM CTPECCOYCTOMUMBBIE CIOCOOHOCTH, KOTOpBIE
YCHEIIHO MOTYT OBbITh MCHOJb30BaHbl B (PUTOPEMEINALIUYA TPYHTOB 3arps3HEHHBIX
He(renpoaykramu. buonornueckoe pazHooOpasrue pacTUTEIBLHOIO MOKPOBA TAKKE
CIOCOOCTBYET CIIOCOOHOCTHU MOJIEPKUBATH YCTOMYUBYIO SKOCUCTEMY B MIOYBE, UTO
YCUJIMBAET €€ pEreHEpaTuBHBIE CBOMCTBA M CTPECCOYCTOMYMBOCTH K
HEONMaronpusTHBIM YCJIOBHUSIM, TakKMM Kak 3acyxXa, pe3Kue TemIepaTypHbIe
KOJIeOaHMs WM BO3JIEHCTBUE aHTPONOTeHHBIX (hakTOpoB. B paMkax uccienoBanus
OBUIM TaK)K€ MPOBEJAEHBI IKCIIEPUMEHTHI, HAIIPABJICHHBIE HA YJy4YIIEHUE CBOWCTB
BBICOKOTOPHBIX MAacTOMIN, MOABEPrIIMXCS Aerpajalliu BCJIEACTBUE IEpeBbINaca
ckoTa. Pe3ynbTaThl mOKa3alu, YTO NPUMEHEHHE METOJ0B PACTUTEIBLHOTO
BOCCTaHOBJIEHHSI CIIOCOOCTBOBAJIO YKPEIJIEHUIO TOYBEHHOTO ITOKPOBA, YIIYUIICHHUIO
ero (U3MKO-XMMHYECKHUX CBOMCTB W TOBBIIICHUIO YCTOWYMBOCTH K SPO3UHU.
BoccraHoBieHrMe  pacTUTENBHOCTH HE  TOJBKO  OOECHEYMSIO  MOBBILIECHUE
IPOAYKTUBHOCTH NAcTOWII, HO W CO3AAJI0 MPEANOCHUIKH JUIS MX JOJTOCPOYHOU

YCTOMYMBOCTHU U PAllMOHAJIBHOIO UCOJIb30BaHus~ [460].
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3akmaouenue. CornacHo [450]: “Opranuzanusi MEpONpUATUI MO peaduIuTanuu
I'PYHTOB 3arpsi3HEHHBIX HEPTEHPOIYKTAMU B BHICOKOTOPHBIX 30JI0TOI00BIBAIOIINX
NPEINPUITHIX TTO3BOJISET CHU3UTHh 00EMBI TTOJIMTOHA OMACHBIX OTXO0/I0B U3bATHEM
U3 Hero He(prera3psi3HEHHBIX IPYHTOB, YTO MOKET BHECTH CYIIECTBEHHBIN BKJIAJ B
YCTOMYMBOE pa3BUTHE BBICOKOIOPHOTO peruoHa.  Vcnonb3oBanue wmerona
duTopemMenuan Ha 3aBEPIIAOIIEM JTale OYMCTKA TPYHTOB 3arpsi3HEHHBIX
He(TENpOayKTaMH B YCJIOBHSIX BBICOKOTOpbsi Ha BbicoTe Oojee 3500 mM.H.y.M.
aKTyallbHO KaK C DKOJOTMYECKOW, TaK M C DKOHOMHYECKOW TOUYEK 3pEHUs.
YcraHoBneHO B 1eIoM  (UTOTOKCHYECKOE JIEUCTBUE 3arpsi3HEHUs IOYB
He(TeNnpoayKTaMH Ha POCT U MpouspacTaHue pacteHuil. OgHako, Ha 20-e CyTKU
OPOU3pPACTaHUS OTMEYAJCS CTUMYJIUpPYIOUMA 3(QQexT 3arpsa3HeHus MOoYB
HePTENpOAYKTaMU Ha pOCT KOPHs U cTe0Jis pacTeHul, Ho Ha 40-e CyTKU OHO BCe e
OKa3bIBAJIO YTHETAIOIIEE JICHCTBIE, B TO BpeMsl Kak (POHOBBIE 00pa3Ilbl MPOIOIIKAIN
pactu. HecmoTpss Ha BbIpakeHHOE (UTOTOKCUYECKOE JEHCTBHUE TOKCHKAHTA,
BBICOKOTOPHBIE PACTEHMsI, TaKME KaK OBCAHMIIA Bayutucckas (Festuca valesiaca
Gaudin) u mueBen wmHorojetHuit (Lolium perenne) TNPOSBISIM CIOCOOHOCTH
pou3pacTaTh Ha 3arpsA3HEHHOM He(TEeNmpoAyKTamMu TPYHTE, YTO BaXKHO s
YIIy4IIEHHs] Ta30BO3IYIIHOTO peXrMa He(Te3arps3HeHHOTO TPyHTa U YIydIleHUs
€ro CaMOOYHINAIOIICH CITOCOOHOCTH. Takum 00pa3om, MeTOa (GUTOPEMETHAIINH C
UCIIOJIb30BAaHUEM IIJieBeJla MHorojieTHero (Lolium perenne) W OBCSHHIIBI
BaJuMcckoil (Festuca valesiaca Gaudin), THMMYHBIX TPEICTABUTENEH BHICOKOTOPBS,
crocoOHbIX Tmpomspactath Ha BbicoTe 3000-4200 M.H.y.M U TPOSIBUBIINE
YCTOMYMBOCTh MPOMU3pACTaTh MPH ONPEJCICHHOM YPOBHE 3arpsi3HEHUs] TOYB
HePTENPOAYKTaMU  MOTYT  OBITh  HCIOJB30BaHBI  JUIsI  peaOuIHTaluu
He(Te3arpsA3HEHHbIX IPYHTOB Ha 3aBEPIIAIOIIEM JTalle UX OYUCTKH U Tpedyer
NPOAOKEHUS UCCIEAOBAHNN 110 M3YyUEHUIO N3MEHEHHSI (PU3HOTOTHUYECKUX CBOHCTB

ATUX BBICOKOTOPHBIX PACTCHUIL” .
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5.3 Memoo pumomecmuposanusn 011 OUeHKU CHUNHCEHUA HUMOMOKCUYHOCMU

C11a003aCONEeHHBIX NOY6 NPU 000ABIEHUU KOMROCMA

[To nanHbiM onyOnrKoBaHHBIM B ctaThe [461]: “Kbipreizckas Pecnybnvka ropHas
CTpaHa, OKpYXEHHasi IYCTBIHSIMHM, C PE3KUM KOHTUHEHTAJIbHBIM KJIMMATOM,
obsaaronias 3HAYUTEIIbHBIMU TLJIOIIAIMH 3aCOJICHHBIX MOYB,
XapaKTepU3YyIOUIUXCS OT CJIA0OIMICIOYHBIX 10 MIeTOYHBIX 3HadeHusMu pH (7,2 —
8,9). B 3emuenenpueckoi 30He HacuuThiBaeTcst 6omee 500 ThIC. ra 3aCOJEHHBIX U
0KO0J10 450 ThIC. ra COJIOHIEBATHIX [MOYB, 3HAYUTEIIbHAS YACTh KOTOPBIX TPUXOAUTCA
Ha opolaeMyro mnamHio [462]. 3acojieHHbIE TOYBbI MPUBOIAT K 3HAYUTEIBHOMY
CHIDKEHHMIO YPOXKAHOCTU CEJIbCKOXO3SUCTBEHHBIX KYJIBTYpP, YTO OTpa)kaeTcsl Ha
0J1aronoiay4uu MecTHOro HacesneHus, 50% KOTOpOro 3aHsATO B CEIbCKOM XO31CTBE
1 Bcero juiib 7% uin okoyio 1,2 MIIH.ra 3eMellb CUMTAIOTCS MaxXOTHbIMU [463],
OJIHAKO MMEETCs] TEHACHIMS COKpAIEHUs 3€MeNIb CEJIbCKOXO03SUCTBEHHOTO
Ha3HaueHus [464].

[IpemoxkeHsl pa3audyHbIe METOJbI MeEJIUOpaluu Ci1abo03acoJICeHHBIX TI0YB, B
YaCTHOCTHU UCIOJIB3YIOTCSl a30THBIE U (hocPopHbIE YIOOpEeHUS, KOTOPHIE 3a4aCTYyIO
IJIOXO YCBAMBAIOTCS W OTPUIATENILHO BIIMSIOT Ha OKpyXXarolyr cpeay [465].
VYueHble BCEro MUpa CTOJIKHYJHUCH C OTOW TPEBOKHOM CUTyallMEN W IBITAKOTCS
MPEOIOJIETh €€ MyTEM IMOUCKA AIbTEPHATUBHBIX UCTOYHUKOB, KOTOPbBIE SIBISIOTCS
PKOHOMUYECKH d(PIEeKTUBHBIMU U HE OyayT 00JialaTh HETaTUBHBIM BIUSHHEM Ha
OKpY>Karoliyto cpeny [466].

[IpoGiema ocTaeTcs BecbMa aKTYallbHOM, TpeOyeT JOMOJHUTEIbHBIX
UCCIIEJIOBAHUM U TPEJIOKEHUST HOBBIX METOJIOB YIJIYUIICHUS COCTOSHHUS IOYB,
MIPEXKJIe BCEro JJIsl CHIKEHUS UX (PUTOTOKCUYHOCTH .

CorymacHO OIyOJIMKOBaHHBIM JIaHHBIM B cTaThe [467]: ‘“Marepuanom s
UCCJIEIOBAHUM TOKCUYHOCTH TOCTYXHJIM NOuYBbl Uylickoil 00JacTu, KOTOpbIE
oTHOCcATCA K CeBepo-KbIpreI3ckoli MpOBHUHIIMY - OJJHOMY M3 HanOOJIee 3aCOJICHHBIX

PCTUOHOB CTPAHBI.
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N3yuaemble MOYBBI OTHOCATCS K C€JIa003aCOJIEHHBIM, C HHM3KUM COJAEpKaHUEM
rymyca (1,30%)”. ArpoxumMudeckue moka3zareid M3y4aeMblX MOYB MPUBEICHBI B
Tabin. 5.3.1.

Tabmuma 5.3.1 - ArpoxuMuyeckre MOKa3aTeld M3ydyaeMbIX MOYB: MCTOYHHUK H.

Totybaea [468].

pH 8,20
I'ymyc (%) 1,30
A30T 061U (%) 0,062
docop obmumii (%) 0,131
Kanuit o6muit (%) 1,56
EMkocTh morsomieHust (Mr-akB) 14,0
[Tornomienupiii Na (Mr-skB) 0,17

CornacHO JlaHHBIM ONYOJMKOBaHHBIM B cTathe [467]: “llens manHOTO
HKCHEPUMEHTA 3aKJII0YAIAcCh B OLEHKE YJIYUILECHHS] arpOXUMUYECKHUX MTOKa3aTeaen
c1a003aCOJICHHBIX TOYB IO Pa3BUTHUIO TECT-PACTEHUNA METOJIOM SKCIPECCHOTO
duToTecTpoBanus. B KadecTBE MOYBOYJIYUIIUTENS HCIOIB30BAINM KOMIIOCT,
MOJIYYeHHBIN U3 TBEPAbIX OBITOBBIX 0TX0A0B (THO), KOTOpPHI ObLIT HHUIIMMPOBAH U
peanu3oBaH MPoeKToM “Y4 yaka” [466], B xo1e pabOThI KOTOPOTO OBLIT OPraHU30BaH
coop u komnoctupoBanue ThO, B kauecTBe MOEIBHOIO 00bEKTa ObLT B3ST
MHOTOA3TaXKHbIN 10M B MKp.”2Kai”’, B SKCIIEpUMEHTE y4acTBOBAJIO 12 kBapTup. 3a 6
MECSIIEB IPOBEJACHHOTO JKCIEpUMEHTa ObLI0 HakoruieHOo 2430,8 Kr MNUIIEeBBIX
0TX0J10B W monydeHo 200 kr OuokommocTa, ObUIO IMOJCYUTAHO, YTO W3 12 KT
MUIIEBBIX OTXOJI0B MOYKHO MOJIYYUTh | KT unctoro ounokommnocta. Ciie1oBaTesbHO,
OpraHh30BaB PEUUKIUHT 1O IMOMNAaJaHUsl OPraHMYECKUX MHUIIEBBIX OTXOJOB B
MYCOPHBIM MOJIUTOH BO3MOKHO YMEHBIIUThL O0BEM BBIOpPAChIBAEMBIX MHUILEBBIX
0oTXx0/10B B noaurod ThO ropoaa bunikek v moiay4yaTs HEHHbII OMOKOMITOCT .

JI71s1 SKCTIepuMeHTa UCTIONb30BANIM CYX0i KoMIiocT B 1o3e 301/ra; 45 1/rau 75 1/ra

Y BOJHBIA JKCTpakT Komrocrta [467]. B kayecTBe CTaHIAPTHBIX TECT-KYJIbTYP
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NPUMEHSIIU KOPMOBYIO peny (Brassica rapa L.) u oBec OOBIKHOBEHHBIN (Avena
sativa L.). Ilpu BeIpaliuBaHuM TECT-KYJIbTYp C JOOABICHHEM CYyXOro KOMIIOCTA B
COOTHOIIEHHMM TOYBBI Ha cyxou kommoct 9:1; 6:1; 3:1. Mcnonp3oBaHnue cyxoro

KOMIIOCTA B pa3HbIX COOTHOHMICHHUAX HE JaJIM CYINCCTBCHHOI'O YIYUIICHUA CUTyallun

(pucyHnok 5.3.1) .

oL L O A i

0)

Pucynok 5.3.1 Poct tect-kynbTyp B cnabosaconenHoit mouBe (Uyiickas o0:.,
KeIpreizcran) ¢ mo0aBieHHEM CyXOro KOMIIOCTa Ha 25-€ CYTKH: a-KOpMOBasi pera
Brassica rapa L., 6-oBec 00bikHOBEHHBIN Avena sativa L.: ucrounnk H. TorybaeBa
[467].
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B o06pasmax ¢ cyxuM KOMIIOCTOM ceMeHa Brassica rapa L. He 1aau BCXOJ0B, a POCT
KyJIbTypbl Avena sativa L. ObII 3aMETHO YTHETCH IO CPAaBHEHHIO C KOHTPOJICM.
Takum 06pa3zom, HE OBLJIO OTMEUYEHO MOJIOKUTEIBHOTO BIMSIHUS CyXOro KOMIIOCTA.
B 10 ke BpeMsi BOJIHBIE DKCTPAKThI KOMIIOCTA 3aMETHO CTUMYJIMPOBAIU Pa3BUTHE
TecT-KynbTyp (pucyHok 5.3.2). TlomoxutensHbii GUTOAD@PEKT HSKCTPAKTOB
HaOmIOancs BO BCEX BapHaHTaX, OJHAKO, HaWIydylllee pa3BUTHE pPACTCHUU
oTMeueHo npu no6asnenuu 20% BOAHOTO IKCTPaKTa KOMIIOCTA.

F

10%
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@\{
/ /
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3 -
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Pucynok 5.3.2 Poct Tect-kynpTyp B ciabosaconeHHoil mouBe (Yyiickas o0:.,
Koipreizcran) ¢ no6aBiieHHeM BOJHOIO 3KCTpaKkTa KOMIIOCTa Ha 25-e CyTKH: a-
KOpMoOBasi pena Brassica rapa L., 6-oBec OOBIKHOBEHHBIN Avena sativa L.: ICTOYHUK

H. Tory6aeBa [467].
219



Takum oO0Opa3oMm, COrjgacHO MOJYYEHHBIM JaHHbIM [467]: “..c MOMOIIBIO
(UTOTECTUPOBAHMS YIAJIOCh CPAaBHUTH (PUTOIPDEKTHI IBYX BapUAHTOB JI00ABOK K
cna003acojieHHbIM TIOYBaM. BBIABIEHO oONTHMajabHOE BO3ACHCTBHE TIpHU
nobasnennn 20% BOAHOTO HKCTPAKTa KOMIIOCTa, KOTOpO€ OBbUIO BBIPAXKEHO B
yYBEJIMYECHHEM [UIMHBI KOpHS M cTeOis pacrteHuid. lcmosib3oBaHuE K€ CyXOro
KOMIIOCTa B KadyecTBe MeJHOpaHTa ci1a003acoieHHBIX TIOYB HE Jald
MOJIOKUTENIbHBIX Pe3yJIbTaToB. TakuM 00pa3oM, OpraHU30BaB PELMKINHT TBEPIbIX
OBITOBBIX OTXOJIOB MOXHO TOOUTHCSI CHUKEHHS KOJIMYECTBA OPTAaHUYECKUX OTXO/I0B
MOTaIaeMbIX B MYCOPHBIN TIOJIMTOH, a TIOJYYEHHBIA MPOIYKT B BUIE KOMIIOCTA

MOJKET OBIThH MMPUMCHCH JIAI MCJIIMOpAlTNN ¢71a003aCOJICHHBIX MOYB’.

3akimouenne: B rmiaBe S5 npuBEAEHBI METOIBI, MOAXOIbl W  IPUMEPHI
MOJIOKUTENIbHBIX MPAKTHK PAllMOHATBLHOTO UCIOJIB30BAHMS PUPOIHBIX PECYPCOB B
pEeruoHax IOJBEP/KEHHBIX TEXHOTC€HHOMY BO3IEHCTBHIO. [aBHOM 3amaden npwu
OpraHM3allK JIEATEIbHOCTH IPOMBIIUIEHHBIX OOBEKTOB SBISETCS OOEcredeHue
MaKCUMaJIbHOW LHUPKYJISIPHOCTH UCIOJIb30BaHUSI KaK MPUPOJHBIX PECYpPCOB, TaK U
OTXOJI0B, BO3HUKAIOIIUX B Ipolecce ux padotsl. [IpoBeneHHble ncciaenoBanus u
IOJlyYEHHBIE pPEe3yJbTaThl IOKa3ajdh, YTO He(Te3arps3HEHHBIH TPyHT IOCIE
OHopeMeaUalMOHHBIX Pad0T MOKHO MCHOJB30BaTh B KAue€CTBE IOKPOBHOIO
MaTepuaia JJis MOJIUTOHA, YTO TO3BOJIUT HE TOJBKO COKPaTUTh 0OBEM OTXOJIOB Ha
NOJINTOHE, HO M COKOHOMHTb YMCTBIA TPYHT Il NOKpbITHS. OpraHuzanus
KOMITOCTUPOBAaHMS TBEPAbIX OBITOBBIX 0TX070B (THO) Ttakxke crnocoOcTByeT
YMEHBILIEHUIO 00bEMa MOJIMTOHA U [TO3BOJIET IOJIYYUTh KAU€CTBEHHBIM MEIHOPAHT

JJIA 3aCOJICHHBIX IIOYB.
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SAKIIOYEHUE

1. YcranoBnena HeoOxoauMocTh cMeHbl mapagurmsl [IJIK m pononHenue
CHUCTEMBbI PKOJIOTMYECKOTO MOHUTOPHHIA BOJHBIX UM MOYBEHHBIX IKOCUCTEM OoJiee
WHQOPMATUBHBIMU,  UHTETPUPOBAHHBIMHM,  KOMIUIEKCHBIMH  METOJaMU U
MHIUKaTopamMu. Vcroiap30BaHHbIE, B JAHHOM HCCJIEIOBAHUU TaKUE€ WHJIEKCHI KaK:
koaghpuyuenm obocawenus (EF), unoexc ceoaxxymynayuu (Igeo), koagpguyuenm
saepsaznenus (CF), cmenenv 3acpsaznenuss (Cd), umdexc nomeHyuaibHo2o
axonoeuueckoeo pucka (PER) u unoexc sxkonoeuueckoeo pucka (RI), mo3Bossior
ONPECIIUTh YPOBEHb 3arpsi3HCHUS MOYB TSKEIBIMU METAIJIAMHU, U OMPEACIISIIOT
CTPATETUI0 YCTOWYHUBOTO PA3BUTHUS U OXPaHbI OKPYIKAIOLIEH CPEBI.

2. BoisiBieHo, 4ro  (GUTOMHAMKAIMOHHBIE  TOKa3aTeld  OOJEnuXu
KpymmHoBUiHOU (Hippophae rhamnoides L.), ocHOBaHHbIE HA MOP(OIOTMUECKUX
U3MEHEHHSX, a TAK)Ke Ha POCTE U Pa3BUTUU PACTEHHUS, MOTYT OBITh UCTIOJIb30BaHbBI
B KauyeCTBE ONEPATUBHBIX WHIUKATOPOB CTEMEHU HATPYy3KHW MPUOPEKHBIX
HKOCHUCTEM.

3. YcraHnoBieHa HEOOXOAMMOCTh M3MEHEHHS B HAlMOHAIBHYIO MpOrpamMmy
AKOJIOTMYECKOro MoHUTOpuHra o3epa HMccweik-Kynb, Bkioyas B €€ cocTaB
OmpeleliecHUe mokazatens ‘“xaopoguan-a” w wunaekca TLI, mo3Boisgrouue
O0OBEKTHUBHO JUArHOCTUPOBATh CTeNeHb TpPohUU BOJAOEMa U, TEM CaMbIM,
o0ecreunTh JOCTOBEPHYIO OIICHKY KayecTBa BOJHOW cpensl U d(HPEeKTUBHOCTH
IPUPOAOOXPAHHBIX MEPOTIPUSITHMA.

4. BeolsgBieHa 1 000CHOBaHA B3aUMOCBSI3b MEXKY CTETIEHBIO YpOaHU3aIMOHHOM
TpaHchopManuu MpuOpPeKHbIX Oy(hepHBIX 30H U HHTEHCUUKAITEH TPOHUIECKOTO
COCTOSIHMSI BOJJOEMOB, C aKIIEHTOM Ha HapylleHne GUiIbTPALMOHHON CIIOCOOHOCTH
Japamadra  Kak  OJHOTO W3  KIIOUEBBIX  (PAKTOPOB  MPOTPECCUPYIOMIEH
IBTPO(PUKAIIUH.

5. Co3gaHbl MHTErpUpPOBaHHBIE MHIAEKCHI KadecTBa W ysa3BuMoctu (ICVI)
skocucteMbl o3epa Mccebik-Kynp, W pa3paOoTaHHBI OLIEHOYHO-IIPOTHO3HBIE

KapTOFpa(bI/ILICCKI/IG MOJCJIN. YcraHoBlIGHA 3HAYUMOCTh IMPOBCACHUA OLCHKHU
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YS3BUMOCTH TPUOPEKHBIX DKOCHUCTEM C YUYETOM CHEIU(UUECKHX MPUPOTHO-
KIMMaTHYECKHUX M COIUATbHO-DKOHOMHUYECKHX yCIOBHUH IETIEBON TEPPUTOPHUH.

6. Pazpabotana u BHeIpeHa CcOBpeMeHHas IudpoBass MOJEIb CHUCTEMBI
HKOJIOTHYECKOTO MOHUTOPHHTa 3KOocucTeMbl o3epa Wcchik-Kynb, Britouaromas
Oonopu3NUeCKne W TUAPOXUMUYECKUE TMapaMeTphl, MO3BOJISIONIAS OCYIIECTBIATH
KOMITJIEKCHYIO ~ OIIEHKY JKOJOTHYECKOTO COCTOSIHHSI BojoeMa oOecrednBas
BBICOKYI0O ~ MH(POPMATHUBHOCTh, aBTOMAaTH3allMI0O  TPOIECCOB  aHaIM3a U
NMPOTHO3UPOBAHMSA, a TakkKe TMOMACPKKY TPHHATHS pelieHnid B cdepe
HKOJIOTHYECKOTO YNPABIECHUS U OXPaHbl BOJIHBIX SKOCUCTEM;

7. Tpemnoxen METO/T onopeMeTuaIum MIOYB, 3arpsi3HEHHBIX
He(TENPOAYKTaMH, C YIETOM CHEIU(UKU BHICOKOTOPHBIX YCIOBUH M XOJOIHOTO
kuMara pyaauka Kymrop. VccnenoBanus mokasainu, 4TO UCIOJIb30BAaHUE METO/IA
OMOCTUMYJIMpPOBAHUS ~ O0ECHEeUMIO  YCKOpPEHHE  Tpolecca  pasjoKeHUs
yTIeBOAOPOIOB Ha 62,78%, dYTO TOATBEPAUIO BBICOKYIO 3(G(HEKTUBHOCTH U

1eeco00pa3HOCTh JAHHOTO MOIX0/1a.

HNPAKTHUYECKHUE PEKOMEHJIALIINHU

1. Pexomenayercst ucnosib30Bath xoagguyuenm obozcawenus (EF), unoexc
eeoaxxkymynsayuu (Igeo), kosgppuyuenm sacpsazuenus (CF), cmenenv 3aepsazuenus
(Cd), wuwnoexc nomenyuanvnozo sxonocudeckoeo pucka (PER) u uwnoekc
akonoeuuweckoeo pucka (RI) nmns ompeneneHuss YpOBHsSI 3arpsi3HEHHS I10YB
TSKEJIBIMUA METAJLJIAMH.

2. Pexomenayercs wucnosib3oBaTh MOP(HOIOTrHYECKHE HU3MEHEHHS OO0JIeTHXHU
KpymuHoBuHou (Hippophae rhamnoides 1.) B KaudecTBe OIepaTUBHBIX
WHMKATOPOB CTEIIEHU HATPY3KU MPUOPEHKHBIX IKOCUCTEM.

3. Pexkomenmyercs  BHECTM  H3MEHEHUS B  HAlMOHAIBHYIO  CHUCTEMY
HKOJIOTUUECKOTO MOHUTOPUHTA 03epa Mcchik-Kyib, BKIIOUEHHEM B €ro MporpaMmy

napametpa "xmopoduiui-a" u TLI wrnmexkca (aktel BHempenusi ot 13.08.2024;

20.08.2024r.).
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4. PekoMmeHIyeTCs UCIOIb30BaTh MHTErpaibHbI uHAEKC ys3Bumoctu (ICVI),
JUIS. KOMILJIEKCHOM OLEHKU BJIUSHHS KaK COLMAIbHO-YKOHOMHYECKOIO Pa3BUTHUSA
TEPPUTOPUM, TaK M HKOJOTMUECKOTO IMOTEHIMada SKOCUCTEMBI, YTO SIBJISETCS
KJIFOUEBBIM ISl JOCTHXKEHUS JOJITOCPOYHOTO YCTOMYMBOIO PA3BUTHS.

5. Pa3pabGortanpl pekOMEHAAMKM W  PYKOBOJACTBO IO  PEKYJbTUBAIUU
He(Te3arps3HEHHOTO T'PyHTA MoJauroHa onacHeix oTxooB 3A0 "Kymrop" TNonn
Komnanu. PexomeHIyeTcs HMCHOJIb30BaTh OYMIIEHHBIA TPYHT MPH MOCIOWHOU
3aCBINKE B KaueCTBE H3OJUPYIOLIET0 M PEKYJIbTUBAIIMOHHOTO CJIOS TOJIMTOHA
pyIHHKA (aKT BBIMOJHEHHBIX padot oT 24.12.2019, C-6123 ot 13.11.2018).

6. PexkomeHmyeTcsi HICOIB30BATh METO/ OMOCTUMYIUPOBAHUS, TIPU pEMEANAIITN
He(Te3arpsi3HEHHbIX MOYB Kak Haunbonee 3((PEeKTUBHOTO U 1eIeco00pa3HOTO B

YCIOBHAX BBICOKOI'OPbA U XOJIOAHBIX KIIMMATHYCCKUX 30H PYIHHUKA KYMTOP.
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[Tpunoxenue 1

AKT BHEAPEHHS Pe3yALTATOB uayuno-ncmeaonmscmx pabor

1. Asrop Breapenns: k.6.1, gfouent ToryGaesa Hyp3sar Opmexkosuna

2. HaumenoBaune HayuHo-mecaenopareabckux pabor:  PaspaGorka undposoii
MOJIC/TH IKOJIOMHYECKOr0 MOHHTOPHHIA BOJI0EMOB H BOHBLIX 00BEKTOB.

3. Kparkan annorauns: [leasio paGotsl sBasercs uHTerpauus B oOpasosare/bHblii
NPOLECC CTYACHTOB H MArHCTPAHTOB, O0YHAIOUIMXCA NO HANPABICHHIO «DKONOTHA H
NPHPOAONOAL30BaHMEY 10  paspabotannoil  uMOpPOBOH  MOACAH  CHCTEMBI
IKOJOrHYECKOr0  MOHHTOPHHIA  BOAOCMOB M BOAHBIX OOBEKTOB  CTpaHbl.
PaspaGotanHas MOJCTb MO3BOMKT CTYJACHTAM H3Y4aTh KOJOMHYECKHE MPOIECCH B
BOJHOI cpejie, H3MEHASA NapaMeTpsl MOHHTOPHHIA H AHATH3HPYS, KaK 3TH H3MEHCHHS
BIHAIOT HA COCTOAHHE OKpyxaiowel cpeasl. bnarogaps npeaioxeHHol mozean
yyaimees cMoryT rayGke MOHATH  B3aMMOCBA3b  PAMIMYHEIX  (akTOpOB
IKOJOrHYCCKOr0  MOHMTOPHHIE, Pa3sBHBATL  HABBIKH  AHAIM3A  JIAHHBIX H
MPOrHO3HPOBAHUA MOCACACTBHH CBOMX pemieHHH. DTO MO3BOJMT MM HA NPAKTHKE
YBCPCHHO MNPHHUMATh OOOCHOBAaHHBIC peIICHHA W OBITH OCBEAOMJCHHBIMH O
BO3MOXKHBIX KOJOMHYECKHX MOCACACTBHAX, YTO HABAACTCH KIHOYEBBIM ACNEKTOM
1poeCcCHORANBHOM NOArOTOBKH B 001aCTH KOIOTHYECKON HHKEHEPHH.

4. OPpdexr or BHeapennn: [IpciokKeHHAA HOBaA MOJCAL NPCAOCTABHT CTYACHTaM
BBIMYCKHBIX KYPCOB H MAaruCTPaHTOB O0YHAIOWMXCA MO HANPABJACHHIO “DKOJOIHA H
[PHPOONIO/IB30BAHHE™  BO3MOKHOCTE MOAMPHUHPOBATH HCXOAHBIC [AHHBIC M
KOMIOHCHTHBIC MAapaMETPhl, YTO MO3BOJHT HAMVIAIHO OLICHHBATH BAHAHKC H3MCHCHHH
TeX HJIH HHBIX TIOKa3aTeell Ha 9KOJNOrHYecKoe COCTOAHME BOAHBIX 00bexToB. Takoit
noaxoa cnocoberByer Gonee rayGoKoMy MOHMMAHHIO NPOLECCOB IKOJIOTHYECKOrO
MOHMTOPHHTA ¥ X B3aHMOCBSA3H C KAYECTBOM BOJHEIX PeCypCoB.

5. Mecro u Bpems BHeapennsi: Orenenune “IKoNoruyeckas HikeHepus™
Hmxeneproro paxyasrera Keiproizcko-Typeukoro ynusepeurera “Manac” (KTYM)

6. @opma BHeApenns: Pe3yibTaThl JHCCEPTALHOHHONO WCCNEJOBAHHS BHEJAPEHEH! B
o0pasosareabHblll NPOUECC MO HANPABJICHHIO “JKOIOIHA H NMPHPOIONOIB30BaAHHE™
KTYM B umdposom dopmare, # pasmewmieHsl Ha caiite hitps./web-isem-of-
ik.manas.edu kg/

Ipeacrasurens opranusaumm, B KOTOPYI0 BHeapena paspaborka
3asedyiowuii kagpeopou omoenenus” Ixonocuveckans Hrxcenepus” KTYM, agademux
HA KP,0.m.n., npocheccop Maiimexoe 3.K.

12 - \
~ \

MpeacTaBuTeab OPraHU3alulK, H3 KOTOPOro ncmmn; nnnpume' \
Tomy6aeea H.D. - k.6.1., Ooyenm omoerenun
“Oxonozuveckan unxcenepus”,
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[Tpunoxenue 2

“YTBEPKIAIO™
Hupexrop Henapramenra COXpaHeHHn
Guopasnoobpasna. W ocobo  oxpaHacambixX
NPHPOAHBIX TeppuTOopHi npn  MunncTepeTse
NPHPOAHBIX PW)’POO& IKOAOTHH H

TEXHUYECKOIO Keiprockoit

PecnyGnnkn Z‘

Kemxebhacs ALA. —/\-// «/}
«13» aBrycra 2024 r.

AKT BHEIPEHHN PE3yALTATOB HAYYHO-HCCAEA0BATE/IBCKHX, HAYYHO-
TEXHHYCCKHX PadoT, pesy bTaToB HAYHHON H HAYYHO-TEXHHYCCKOH ACHTEALHOCTH

1. AsTop BHeapennsn: conckarenb ToryGaesa Hypsar DpmekosHa

2. HaumenoBanue HAYMHO-HCCACAOBATEALCKHX, HAYYHO-Texuuuecknx pabor,
Pe3YALTATOB HAYUHOH H HAYUHO-TEXHHYECKOH AESTEALHOCTH:  PEKOMEHAAUM
N0 OMTHMH3AUHH  CHCTEMbBL  SKOJIOMHYCCKOIO  MOHHTOpPHHIA OQ.HCCHK-K)'III, H
Hndopmausonnan cucrema sxosorndeckoro Mountopusnra (MCOM) ozepa Mechik-
Kyns

3. Kparkasa aHHOTAUMA: [EIbI0 ABIACICA pa3paboTKa COBPEMCHHON MOAEIH
UHPPOBH3IHPOBAHHOI CHCTEMBI DKOJOIHYECKOIO MOHHTOpHHIa 03.Mcchik-Kyas,
OCHOBAHHOI 1A MHTErPHPOBAHHLIX MOKA3ATENAX KauecTBa BOALI 03¢epa Mcehik-Ky s,
B OTIHYHC OT npeasiaymei nporpaMMbl DKOJOTHYECKOro MOHHTOPHHIa o3epa
Hcenik-Kyne, yaurtsipaowas Muiexe tpoduueckoro coctosnms osepa Meenik-Ky b
u BKAtOvatomas B ceda Gopmyisl, N03BOJIMIONIME ABTOMATHYECCKH PACCUHTLIBATE
Tekymmit Tpoduuecknit yposeHs Boabl o3epa M TpeSyeMyr WHPHHY NpHOpexHOi
Oydeproit 30Hpl Kaxkaoro paitona Mcemk-Kynsckoit obnacti, rpanmyammii ¢
nobepexrLem.

4. 3¢¢pexT OT BHEAPCHHA: TPEUIOKEHHAA HOBAA  MOICIL  IKOJOIHYECKOrO
MOHMTOpHHIA  03.Mcchik-Kyib  mo3soiser  A0CTOBEPHO  OUCHUTL  TeKyulee
IKOJOIHYECKOe COCTOAHNE BOJIBI o3epa, olIpe/e/nThb CTeneHb
TpanchopmMupoBaHHocTH  NpuOpekubx  OydepuniX 308  KaKIAOro paioHa w
onpeaesinTh HeoOXoaumyr Jjuis ofeciiedeHHA KadecTBa BOJABI 03€pa LIMPHHY
npubpexnoii 6y depHoit 30HB1 B paspese palionos 001acTH.

5. Mecro u sBpems BHeapenns: [lenaprament coxpanenus Ouopasioobpasus u ocoGo
OXPAHAEMBIX NPUPOAHBIX TEPpHTOPHIT NP MHHHCTEPCTBE NPHPOAHLIX PecypcoB,
IKOJNIOrHH H TeEXHHUYecKoro Hamsopa Ketpraickoit PecnyGnmkn or 13.08.2024r,

6. Popma BHEAPEHMSI: PC3YJILTATH JIMCCEPTALIMOHHOIO HCC/ICAOBAHHA BHEIAPCHBI B
HAUHOHA/IBHY IO  MPOTPaMMY  KOJIOIHYECKOIO MOHMTOPHHIZ 03.Hccwk-Kysis B
undposom Gopmare 1 pasMeuteHsl Ha caire htips://web-isem-of-ik.manas.cdu.kg/

lpeacraurein OPraHH3aUNK, B KOTOPYIO BHEAPEHA Paspaborka

Vmapanuee D.b. 3asedyvioujuit omoenom monumopunza B /
U KOOpOuKauu Hayunoti oeameavriocmu JCE OOIT Ferer /S

lMpeacTaBuTeIb OPranu3auuy, H3 KOTOPOro HCXOANT BHeAPeHHe:
Tomybaesa H.2. — k.6.1., doyenm omoenrenus
“Oxonozuueckas unxcenepus”,

Oexan Huxceneprozo gakyavmema
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[Tpunoxenue 3

“YTBEPXKJIAIO"
Jupexrop dupekuun buocdepnoli Teppuropun
«blenix-Keapy npy MunucTepcTse npupoaAHbIX
pecy peos, IKONOTHI H TEXHM Hamopa
Kupruickon PecnyGanky
Mamberos A.C <! j
«20» aprycta 2024 . :\

AKT BHEAPEHHH PEIYALTATOB HAYYHO-HCCICA0BATENBCKHX, HAYYHO-
TEXHHYECKHX paloT, Pesy b TaToB HAYYHOH H HAYYHO-TEXHHYECKOH e TeILHOCTH

1. AsTop Bueapeuns: conckarens Torybaepa Hypaar Dpmexkosua

2. HanmeHOBAHKE  HAYYMHO-HCCACAOBATEALCKHX, HAYHHO-TeXHHuecKux pabor,
PEIYALTATOB HAYMHOM H HAYUHO-TEXHHUYECKOH IeATEALHOCTH: PCKOMCHAALMA 110
ONTUMH3ALIMK  CHCTeMbl  IKOJOIHYecKoro  MoHuTopuura  o3.Mccumk-Kynes
Uudopmaunonnas cucrema sxonorudeckoro Monnropunra (MCOM) osepa Heebik-
Kyan

3. Kparkass asHOTaumMs: (CABIO  ABMACTCH  paspaboTrka  COBPEMCHHOM  MOjCAH
UHPPOBHIMPOBAHHON CHCTEMBI  IKOJOIHYECKOIO MOHHTOPHHIA 03.Mcchik-Kyas,
OCHOBaHHOH HA MHTETrPUPOBAHHBIX MOKA3aTeNAX KayecTsa BoAM o3epa Mccenik-Ky s,
B OTJIHYME OT NPEAbIAY LUCH NPOrpaMmel KOOI HYECKOT0 MOHHTOPHHIa o3epa Mcebik-
Kyab, yuureiBatomas Huaeke rtpodmyeckoro cocrosuusa oscpa Heenik-Kynbs n
pionoyaiomas B cebs  Gopmybl, MO3BOIAIOUIME ABTOMATHYECKH pacCYUTHIBATH
Teky it TpodHUeCKHii YpOBEHE BOALI 03¢pa H Tpedyemylo WHPHHY npubpexHoil
Oydepuoit 30Hm Kakaoro paitona HMcecwmk-Kyasckoii obGnactn, rpasmuanmii ¢
noGepexbem.

4. 9pPexkT 0T BHEAPEHHSN: [IPEUIOKCHHAA HOBa® MOAENb  IKOIOIHYECKOTO
monutopunra  o3.HMccwk-Kyas  nossonser  A0CTOBEPHO  OHEHHTHL  TCKyluCe
IKONOTHYECKOE cocTonNHe BOJIB o3epa, ONPEACAHTD crenenn
TpaHcGOPMHPOBAHHOCTH NPHOpEAKHBIX Oy PEepHBIX 30H KaXA0ro paioHa H ONpeenaTh
HeoOxoauMy0 e obecneyeHHs Kayecrsa BOALI 03epa IWMPHHY npHOpexHO
Gy deproii soubl B paspese paitonos obnacry.

5. Mecro n sBpems Baeapennn: Jupexuns bruocdepnoit teppuropun «blceik-Keab»
np# MUHHCTEPCTBE NPHPOAHBIX PECYPCOB, IKOJOIHH H TEXHHYECKOIO Ha30pa
Keipreisckoit PecnyGanku or 20.08.2024r.

6. @opma BHEAPEHMS: PE3YILTATH JAMCCEPTAUHONHOIO MCCCAOBAHNA BHCAPEHE B
HAIHOHWIBHYIO MporpamMMy 2Kojsorudeckoro mouuropuura o3.Heewik-Kyns B
undposom dopmare, 1 pazmelicHst Ha caiite hilps://web-isem-of-ik.manas.edu.kg/

INpeacrasuresib OPrauusaunm, B KOTOPYIO BHeApena paipaborka
Cyuiynoykos K.B. 3am.oupexmopa Jupexyuu
buocgheproii meppumopuu « blcvix-Kenoy

—

MpeacrasuTen OPranusanmnm, H3 KOTOPOIo HEXOAUT anenpeu%,/, e
Tomybaesa H.D. — k.6.x., Ow;enm omoenenus e s aeas

“IKonozuneckas unncenepus ", 74" .
dexan Hnxceneprozo gaxyrsmema A
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ITpunoxenue 4

KBIPTBI3CKAA PECITYB/IMKA

KBIPI'BIBIMMATEHT

CBUAETEJBCTBO

Ha nporpammy juis 9BM
Ne 969
Ha3paune Hugpopmayuonnas cucmema IKoR02UYECKOZ0 MORUMOPUHZA
osepa Heewk-Kyas
Aptop(nl) Tomybaesa Hypzam Ipmexosna

Abospanuesa Armoinait Abospanuesna (KG)

[Ipasoobnanarens(u) Tomybaesa Hypsam pmexosua
Aboviparuesa Anmoinai Abosipanuesna (KG)

Jlata u mecto nepeoro omyb:ankosannus 31.05.2024 2., KG

3anska Ne 20250004.6

3apernctprponan B ['ocy1apcTBEHHOM peccTpe HpOrpaMm
ans OBM Keiprenckoii Pecnybanku: 20.01.2025 2.

HonoanuTe bibie COCICHHA O ZaHHOM 3aperucTpuposarnod OHC
AOCTYMMK NpH nepexoac no QR-xoxy
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[Tpunoxenue 5

KBbIPI'bI3CKAS PECITYB/IMKA

KBIPI'BIBIIATEHT

CBUAETEJBCTBO

Ha paUHOHAJIH3ATOPCKOC 1PCIUIOKCHHE

Ne 990

Hassauue Cnocob onpedeaenusn wupuns: npubpexcron Gygepnoi
sonwt ozepa Heewk-Kyas

Astop(ni) TomybGaesa Hypsam Ipmexosna

lpeanpuarne(s)  Munucmepcmeo npupodusix pecypcos, 3Kor02uu u
mexuuvecko2o nadsopa Keipzoisckou Pecnybauxu
Hupexyus buocepnoi meppumopuu “blewm-Kér”

3asexa Ne 2024043.P11
Hata nopaun: 26.12.2024 2.

3aperncTpuposano 8 PeecTpe paunoHann3aTopexmx
npeanoxesuit Keiprosckoi PecnyGmuxn: 10.11.2025 2.

JlonoaxnTeaHMe CBeacHMA 0 JaHHOM 3apericTprposantos OHC
HOCTYIIHM 1Pk nepexoae no QR-xoxy
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[Ipunoxenue 6

KBIPI'BI3CKAS PECITYB/IMKA

KBbIPITBI3IIATEHT

CBUAETEJbBCTBO

Ha palHOHATH3aTOPCKOC MPCIUIONKCHHE

Ne 991

Ha3spanue Cnocol onmumulayuu CUuCmemsl IKON0ZUNECKO20
sonumopunza osepa Heewx-Kyne

Aptop(s1) Tomybaeea Hypsam Dpmexosna
[peanpustne(s)  Munucmepcmeo npupoOHsIX pecypcos, IKOAOZUN U

mexuuyeckozo nadzopa Keipewisckoi Pecnybauxu
Hupexyus 6uocgpeproi meppumopuu “blcwx-Kén”

3assxa Ne 2024044.PI1
Jara nonaum: 26.12.2024 2.

3aperiuCTpHpPOBaHO B PeecTpe palHOHAIM3aTOPCKHX
npeanoxeHui Keiproisckoit PecnyGnukn: 10.01,2025 2.

Jononuurensusic CBCACHIR O 1AHHOM 3aperrcTpiposannoM OHC
ROCTYNHM Npw nepexone no QR-xony
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[Ipunoxenue 7

/r?‘r.

- KYMTOP
AKT sBrinosHeHHBIX padoT (yeayr)

ACT of rendered work (services provided) é"‘é,/,eg o7 13 4 20/F

Jata ' Date: 24 pewadpa 20191,

B coomercisun ¢ Jorosopos ga okasaune yeayr, o1/ Inaccordance with Service contract dated
«l 3y woadpa 2018r.

Henoamrrean nanne - Contractor as represented by

Hypias TonySaesoil

ciaer, a / provides and

3A0 «Kymrop Foan Kovimtus, umenyemast s asapueiimem «3akazanin, s e /
ISC «iumtor Gold Company », hercinafter referred to as «Customers, as represented by
Quern Mexoesoii

¥
npsEmer creaviomie padorer (veaven, npoayiume): / accepts the following works (services. goods):

Brapaseass ne) resarpsietitoro tpyiTa 18 NOTHIOHS MPOMBIILTCHHBIX OTXO/0B pyanKrke «Kymrops,
¢ MPIVCHEHHEM KoHcopunyMa Gaxtepidt

1. Kavicetro padoTsi (HPOAVRING, YEAYT) MPOBCPCHO NOTHOMOMHRIM HPCIeTanirreIem Janaintka »
npuey tetsny Heaoarenn u coornercrayer tpefiosannay. . Quality of work (services, goods) has
been verified by authorized representative of Client in presence of Provider and conforms to the

fequirsinents ol

COraig 01 0BOPI BLUIO. SN BECH OOLE.
{Qucosopa, mexHuueckux yetoenin, cmandapma u np,) (contract, teehnical specifications, standards et
Y. Bunosmennste Henoanureaem padoTsl BulNoANCHLI HALTEAAMIN 06D 10M H GPUHATH

noanoersio, / The work rendered by Provider has been carried out in a due manner and has been accepted
completely

Coaaa / Delivered:

b 50210901 oy
po.nyreseM noapasaeaennn / Approved by depaitient manager

A7 18 80/9 |
o

Drate Version: 1iPage
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