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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), B cootBerctBuM ¢ Twianom HUP  Keipreizcko-Typerkoro

yHuBepcuteTa “Manac”, upekuun buocdepnoii tepputopun “blcrik-Kens”, a



TaKK€ B paMKax BBINOJHEHUSA MHHM NpoekToB 3A0 “Kymrop” I'onx Kommnanw,

npoekta OD “Unon” “Yy yaka” .

Heab ucciaenoBanus. PazpaboraTe KpUTEPUU U UHTETPUPOBAHHYIO METOJIOJIOTHIO

OLCHKHN OKOJIOTHYCCKOI'O COCTOSAHHA IIOYBCHHBIX MW BOJHBIX JOKOCHCTCM B

IIPOMBIIICHHBIX U ypOaHU3UPOBAHHBIX paiioHax ceBepa KbIprbizcrana, a Takxke

000CHOBaHUE U BHEJPEHUE FKOJIOTUUECKN YCTOMUUBBIX TEXHOJIOTUN peMeaualuu U

nepepaboOTKU OTXOMOB.

3axaun UccCJaeI0BAHUA:

l.

Pa3paborats HAyYHO-IPAKTUYECKUE OCHOBBI IPUMEHEHUS
MHOTOKPUTEPHAIBHBIX DKOJIOIMYECKUX HHACKCOB JUIsl KOMIUIEKCHOM OLICHKH
IIOYBEHHBIX HOKOCHUCTEM, IMOABEPKEHHBIX 3arpsi3HEHHUIO U AKKyMYJIALHH
TSDKEIBIMA METAJIIIaMU;

M3yunuTh DOTEHIMA HCHONb30BAaHUA (PUTOTONEPAHTHBIX PACTEHUU IS
¢utorecTupoBaHusi HePTE3arpA3HEHHBIX IOYB, [UISI OLEHKA CTEHCHH
3arpsi3HeHus ¥ () PEKTUBHOCTU IPUPOIHBIX METOJJOB BOCCTAHOBIICHUS TIOYB;
M3yunte W momoOpaTh HMHAMKATOpPHBIE BUABI ISl OLIGHKHM PEKPEAMOHHOU
HArpy3Ku Ha MpUOpekHbIe IKOcucTeMbl 03epa Ncchik-Kyn;

Ouenutp 3K0JI0THYECKOE cocTossHHe o3epa Mceceblk-Kynb, ¢ nmpumeHeHueM
HKOJIOTUYECKUX UHIEKCOB U KPUTEPHEB;

N3yuntp u 0OOCHOBAaTh KPUTEPUH OINpPEIENICHUS IIUPHUHBI MPUOPEKHON
OydepHOI1 30HBI BOJHBIX AKOCUCTEM Ha pumepe o3epa Hcchik-Kyib.
Pa3paboraTe HMHTErpUpOBaHHbBIC TIIOKa3aTeNd JUIsl OLEHKU AaHTPOIOI€HHOMN
TpaHcopMalMM MPUPOJHBIX OSKOCHUCTEM U CTENEHUM HX OSKOJIOIMYECKOH
Harpy3Ku;

Pa3paboraTe coBpeMeHHbIE MOJIETH 3KOJIOTHYECKOI0 MOHUTOPUHTA IPUPOTHBIX
sKocucteM i 3()PEKTUBHOrO YIPaBJICHUS PUCKAMU 3arpsi3HEHUS BOJHBIX U
MIOYBEHHBIX PECYPCOB.

Pa3paboraTh 5KOJOrMYECKM YCTOMUYMBBIE TEXHOJOIMM peMEIualiu IO0YB

IIPOMBINIJICHHBIX 0OBEKTOB.



Haquaﬂ HOBM3HA MOJYYCHHBIX PE3YyJAbTAaTOB.

l.

Bnepseie MIPOBE/ICHA OLICHKA AKOJIOTHYECKOTO COCTOSIHUS
ypOaHU3UPOBAHHBIX U TEXHOT'CHHBIX 30H (Ha puMepe 1mo4B [Ipunccrikybs,
Ak-Tro3ckoro pyaHuKa), ¢ HCHOJIB30BAHHEM HWHIEKCOB KO3 (UIIUCHTA
HACBIIICHUS, TE0aKKyMYJSiMU, Kod(ppuuueHta 3arps3HeHusi, CTEINEHU
3arpsA3HEHNs, 3arpsA3HSAIOIIEN HArpy3KH, MOTEHIMAIBHOTO JKOJIOTMYECKOTO
pUCKa M KOMIUIEKCHOIO pHUCKa C wucnoib3oBaHueM noaxona TPUA u
COCTaBJICHBI KapThl IPOCTPAHCTBEHHOT'O PACHIPEACIICHUS TSKEIIBIX METAIOB
B noyBax [Ipuuncceikybs;

Brnepsbie pazpaboTanbl 1 peKOMEHOBaHbI METOABI (DUTOTECTUPOBAHMS TSt
OLICHKH COCTOSIHUS TIOYB, 3arpsA3HEHHBIX HE(PTENPOAYKTaMHU, TOJOOpaHbI KaK
YCTOWYWBBIE, TaK W UYBCTBHUTENbHbIE (UTOTECTHl U (UTOTOJIEPAHTHHIC
pacTeHus, MNOAXONAIMME Uil  (PUTOPEKYNbTUBALIMM  3arps3HEHHBIX
He(TenpoyKTaMu CyrnecyaHbIX MOYB B I'. banbikuu;

BnepBrle  u3yudeHbl  (PUTOMHOWKALIMOHHBIE  MapaMeTpbl  OOJIEIMXU
KpymMHOBUIHOM  (Hippophae  rhamnoides L.), ocHOBaHHBIE Ha
MOP(OTOTUYECKUX U3MEHEHUSX, HA POCTE U PA3BUTUU PACTCHUS, B KOHTEKCTE
OLICHKM PEKPEalMOHHON Harpy3Kd Ha MpUOPEKHbIE SKOCHCTEMBI 03€pa
Hcebik-Kynb;

BriepBbie npoBeseHa oleHKa TPOPHUUECKOro COCTOSIHUS BOJbI 03epa Mcchik-
Ky, onpenenena crenenb TpaHchopmanu ee npuOpexHbIX Oy(hepHbIX 30H
U OOYCJIOBJICHHBIE C HHMH HKOJOTHYECKHE PHUCKH (pallMOHATH3ATOPCKUE
MIPEJIOKEHHUS);

Bnepsbie onpenesieHa CTENEHb 3KOJIOTMYECKOW HANPSKEHHOCTH U OLICHEHA
yS3BUMOCTh ~ TNpHOpexkHBIX  dKocucteM  o3zepa  Uccbik-Kynb, ¢
UCII0JIb30BAaHUEM UHTETPUPOBAHHOIO MHJIEKCA YSI3BUMOCTH MPUOPEKHBIX 30H
¥ CO3JIaHbl UX OLIEHOYHO-TIPOTHO3HBIE KapTorpaduueckrue MoIeiH;

Brnepssie pazpaboTana coBpeMeHHas MOJIENb 3KOJIOTMYECKOT0O MOHUTOPUHTA

skocucTeMbl o3epa Mccwhik-Kynp mo3Bossitonias OIEHHWBAaTh CTENEHBb



3arpsi3HCHMsI, CBOEBPEMEHHO BBISIBIISATH YTPO3BI M pa3pabaThiBaTh CTPATETUU
0 TNPEAOTBPAICHUID W MHHUMHU3AUMUA HETaTUBHOTO BO3JCUCTBUA Ha
OKpY>KalolyIo cpeay (aBTOPCKOE CBUJIETEIIBCTRO);

7. BuepBble B YCIOBHUAX BBICOKOIOPHBIX TeppuTOopuil pynHuka Kymrop,
pa3paboTaHbl  JKOJOTUYECKU YCTOMYMBBIE TEXHOJIOTMM peMeIualuu
He(Te3arpsi3HEHHBIX MTOYB, MO3BOJISIIOIIKE HE TOIBKO 3P(HEKTUBHO OUUILATH
MOYBBI, HO M COKpalarh 00bEM OTXOJOB, COpAachIBAEMbIX Ha MOJUTOHBI, a
TaK)k€ METOJI TMOBTOPHOro wucnoib3oBaHuss THO, nyrem mnonydeHus
KOMIIOCTA, peIlas BOMPOCHI YCTOMYMBOTO HCIOJIb30BAHUS U COXPAHEHHS
MIOYBEHHBIX PECYPCOB;

8. BrnepBble B yCHOBHAX BBICOKOTOPHBIX TeppuTOopui pynHuka Kywmrop,
pa3pabotanbl ¥ 00OOCHOBAHBI MOAXOABl K MPUMEHEHHIO MECTHBIX BHJIOB
BBICOKOTOPHBIX pacTeHuit, 00J1aTar0 X MOTEHIMAIOM TUTSE
dbuTopemenuanuu HedTE3arpsA3HEHHBIX IIOYB HA 3aBEPIIAIONICH CTaIuu
peMennau U peKyIbTUBALINY.

JIoCTOBEpHOCT, UM HOBU3HA  HAy4YHBIX  pPE3yJbTaTOB  IMOJTBEPKIACTCS
TEOPETUYECKUMU U SKCIEPUMEHTAIbHBIMU HCCIIEIOBAHUSMH.

IIpakTnyeckas 3HaYUMOCTh padoThl. Pazpaborana cucreMa MHTEIPUPOBAHHBIX
MoKa3aTeleld KadecTBa BOJHBIX W TIOYBEHHBIX JKOCHCTEM, IMO3BOJISIONIAS
rOCYJIapCTBEHHBIM M MYHULHMNAIbHBIM CITyKalluM, NPUHUMAIOIINM pELICHHUS,
aHAJTM3UPOBATH PE3YJbTaThl JESITEIBHOCTH B O00JIACTH OXpaHbl OKpY’Karouien
cpeapl. OTH PE3yibTaTbl JIOCTUTAIOTCS IYTEM ONPEACIICHUS  KIIIOUEBBIX
WHJMKAaTOPOB YCTOMYMBOTO Pa3BUTHS.

[IpennoxkeHsl pallMOHANIM3ATOPCKUE MPEJIOKEHUST MO ONTUMHU3AIUUA CUCTEMBbI
HKOJIOTUYECKOTO MOHUTOpUHTa o3epa Hccblk-Kynb, myTeM [TONOJHEHUs €ro
napameTpoM "xsmopodwina-a" u  uHAekca Tpoduueckoro ypoBHa (TLI)
(CBUIETENBLCTBO Ha  pallMOHAIM3aTOpPCKoe  mpemiokenue Ne991, 3asBka
No2024044.PII). C yyetom TpeOyeMbIX HW3MEHEHHH B T'OCYJapCTBEHHYIO

AKOJIOTMYECKYIO MPOTpaMMy MOHUTOPHUHTA ObLj1a pa3paboTaHa v BHEAPEHA HayUHas

10



pa3pabotka “UHpopManmoHHas CHUCTEMa 3KOJOTHMUYECKOTO MOHUTOPHUHTA O3€pa

Nccepik-Kynp” (aBTOpCKOE CBUACTENLCTBO HA mporpammy st OBM Ne 969, 3asBka

No20250004.6; axtel BHeapenuss ot 13.08.2024; 20.08.2024r.), u cnocob

ompeneseHus] IUPUHBI NpUOpexkHON OydepHoir 30HBI o03epa Hccbik-Kynb

(CBHAETENbCTBO HAa  palMoHaiIu3aropckoe mpemnoxkenne Ne99(, 3asBka

No2024043.PII).

PazpaGotansl  pexomMeHAAIlMM U PYKOBOACTBO IO  PEKyJIbTUBALUU

He(Te3arpsA3HEHHOro IpyHTa MOJMroHa omnacHeix oTxofoB 3A0 "Kymrop" T'onn

KoMnanu. PexomeHayeTcss MCHoib30BaTh OYMIIEHHBIA TPYHT IIPU ITOCIOWHOU

3aChIIKE B KAUECTBE H3OJIUPYIOLIET0 M PEKYJIbTUBALMOHHOTO CJIOS IOJIMTOHA

pyaHuKa (akT BBIMOJHEHHBIX paboT ot 24.12.2019, C-6123 ot 13.11.2018).

[lonyuyeHHbIE JaHHBIE AHATUTUYECKHX U SKCIIEPUMEHTAIBHBIX HCCIECIOBAHUI, a

Takke pa3paOOTaHHbIE HAay4yHble MaTepHalbl M PYKOBOACTBAa BKIIOYEHBI B

JICKIIUOHHBIE KYPChl U METOJUYCCKUE YKa3aHUs K JJA0OPATOPHBIM M TIPAKTUICCKUM

paboTam JJis CTYIEHTOB BYy30B, 00yUalOIUXCs M0 CIEUATBHOCTH "DKOJIOTHYECKas

WH)XXEHEpus'.

OcHOBHbBIE N0JIOKEHHS TUCCEPTAIMU, BBIHOCHMbIE HA 3aIIIUTY:

1. IHTerpanpHble MOKa3aTeNN KauecTBA IOYB B IMPOMBIIUIEHHBIX U TEXHOTEHHBIX
3o0Hax (Ha npumepe nouB Ilpuucceikynbs, AK-Ti03CcKOro pyJaHUKA),
pa3paboTaHHbIE C UCTIOIb30BAaHUEM KOMIUJIEKCHBIX UHIEKCOB, KO3(PDHUIIMEHTOB U
noaxonga TPUAJL;

2. duroToniepaHTHBIE U (PUTOUYBCTBUTEIbHBIE BUIBI i1 (PUTOTECTUPOBAHUS U
dbuTopemenuanuuy HeTe3arpsa3HEHHBIX MOYB B YCIOBUSX T'.ballbikybi;

3. OUTOMHANKAIIMOHHBIE TApaMeTpbl OO0JIeMXU KpymuHOBUAHOW (Hippophae
rhamnoides 1.) 178 OICHKH pEKpEallMOHHON HArpy3Kd Ha IPUOPEKHBIC
skocuctemsl o3epa Mcepik-Kyib;

4. CoBpemMeHHOE 3K0JIorHuecKoe cocTosinue o3epa Mccrik-Kynp mo ypoBHIO €ro
TPOPUUECKOTO COCTOSIHUSI, CTENEeHH TPaHCHOPMHUPOBAHHOCTU MPUOPEKHBIX

Oy(depHbIX 30H;
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5. HTerpupoBaHHbIE MHIEKCHI KAY€CTBA U YSI3BUMOCTH IKOCUCTEMBI 03epa M cChik-
Kyb, 1 pazpaboTaHHble OIIEHOYHO-IPOTHO3HBIE KapTOTpaduuecKre MOJIENH;

6. CoBpeMeHHasi MOJEJIb CHUCTEMbI 3KOJOTMYECKOI0 MOHUTOPUHIA 3KOCHCTEMBI
o3epa Hcceik-Kyib;

7. TexHonoruuecKkue peieHus i CHUKEHUS YPOBHS 3arpsi3HEHUS U PELIMKIMHIA
HeTe3arpA3HEeHHBIX TPYHTOB U TBEPABIX OBITOBBIX 0TX00B (THO).

8. [logxonpl K NPUMEHEHHIO MECTHBIX BHJIOB BBICOKOTOPHBIX PpAaCTEHUH IJIs
buTopemenuanuu HedTE3arpsA3HEHHBIX TMOYB HA 3aBEpIUAIOICH  CTaauu
peMeInalu U peKyJIbTHBALUH IPOMBIIIJIEHHBIX 30H, B YCIIOBUSIX BBICOKOTOPHBIX
TEPPUTOPHU.

JInunblii BKJIAA conckaTessi. Juccepranus npeacTaBiseT cOO0H OpUTHHATBHYIO

HAay4yHyI0 paboTy, KoTopas o0000maer pe3yiabTaThl TEOPETUYECKUX U

SOKCIEPUMEHTAJIbHBIX  HMCCJEJAOBaHUM, B KOTOPBIX  aBTOpP  NPUHHUMAI

HEMOCPECTBEHHOE Y4YacTUE, B KAUECTBE MCIHOJHUTENS. ABTOpP UIpajl KIHOYEBYIO

pojib B BbIOOpE HampaBlieHUS UCCIeNOBaHUs, (GOPMYIUPOBAHUM 3aJlayH,

MOJIEJIMPOBAHUU M3Yy4YaEMbIX MPOLECCOB U OCYUIECTBISI HAy4YHOE 0OOCHOBAaHUE U

MHTEPIIPETALUIO TTOJIYYEHHBIX pe3yJIbTaToOB. BKiaa aBTopa SIBISETCS pElIalonIuM U

BKJIIOYA€T AaKTHUBHOE YyYacTHE Ha BCEX JTamlax HUCCIeA0BaHMs, OOCYKICHUs

pE3yNbTAaTOB, MOATOTOBKE HAYYHBIX CTATEH U JOKIAIOB.

Anpofanus pe3yjbTAaTOB AMCCEpTANMH. MaTepuanbl HCCIEIOBaHUN IO TEMeE

IUCCEPTAllUM  JOKJIAAbIBAIUCh Ha: MEXIYHapOJAHOU HAy4YHO-IPAKTUYECKON

koH(pepenuuu «Coxpanenue skocucteM lleHTpanpHON A3uMM W yCTOMYMBOE

pa3BUTHE: TPHHIMIBI, BBI3OBEL, mepcrnektusb» (bumkek, KP, 2024), 60

International Black Sea Modern Scientific Research Congress (Trabzon Turkiye,

2024), II-MexnyHapoIHON Hay4YHO-TIpaKTUYeCKON KoH(pepeHun “CoBpeMEeHHbIE

npoOsieMbl OMOpa3zHOOOpa3usi, HKOJOTMM U Ouobe3onacHoct buochepHoi

tepputopun “blceik-Kénp” (bumkek, KP, 2021), X MexayHapoaqHoi Hay4dHO-

MpPaKTHYECKON KOoH(pepeHIuu “Okoyiorus pedHblx OacceiinHoB” (Bmamgumup, PO,

2021), MexayHapoaHoi KOHPEpeHIUH «DKOJIOTHYECKUIT MOHUTOPUHT: METOJbI U
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noaxoae» u XX MexayHaponHom Cumnosuyme “CrlOKHBIE CHCTEMBI B
sKkcTpeMalibHBIX yeinoBusax’ (Kpacnospck, PO, 2021).

IHosiHOTa OTpaskeHHMsl pPe3yJbTATOB AMCCepTanMu B mydojaukanusix. [lo Tteme
auccepTamnuy omyoaukoBadbl 30 HAYYHBIX TPY/IOB M HAYYHBIX JIOKJIA0B, U3 HUX 10
B peneH3upyembix xypHaiax HAK KP, 12 B xypHanax uHIAEKCUpyeMbIX B 0a3ze
nanHbeix Web of Science u SCOPUS, 7 B xxypHaiiax nnaexkcupyemsix B PUHI, 1 B
MaTepHaiax MEXIYHapOJIHON HAyYHO- MPAKTHUYECKOW KOH(PEPEHIINH, MOTyYeHo |
aBTOPCKOE CBHUJETEIBCTBO, 3 AaKTOB BHEAPEHUS M 2 PalMOHAIN3ATOPCKUX
MPEIOKEHHUS.

Crpykrypa n o0beM auccepranmu. /[rccepranus COCTOUT U3 BBEICHUS, 5 TJIaB:
0030p MUTEepaTyphl, METOIOJIOTHSI ¥ METOJIBI UCCIICIOBAHUS, 3 TJIaBhl COOCTBEHHBIX
WCCJICIOBAHUM,, 3aKIIFOUCHHUSI, TIEPEUHS COKpPAIICHUN 1 0003HAUYCHUM, TPUHSATHIX B
paboTe, CHUCKa HCIHOJIb30BAaHHOM JUTEpaTyphl W MNpuioxkeHui. Jlucceprauus
u3noxeHa Ha 220 cTpaHUIaX KOMIBIOTEPHOTO TEKCTa, BKIOYalOT 38 Tabnwui, 79
pUCYHKOB, 7 mpuioxeHuid. KonnuecTBo HCIMONBb30BaHHBIX OuOIHMOrpaduueckux
HMCTOYHHUKOB COCTaBIIIET 467 HAMMEHOBAHU.

BaaroxapuocTu. Beipaxkaro 6iaromapHocts MeHemkepy otaena OOC “Kymrop
lNong Komanu” (2019r) Onere MepoeBoit, nupektopy nemapramenta OOIIT u
coxpanenus o6mopaznoodbpazuss MIIPOTH H6paesy O.b. (2022 r), HavanpbHUKY
oraena OOIIT TypaymartoBy T.K., HauanbHHKY ympaBi€HHUs 3a 3arpsi3HEHUEM
npupoaHoOr cpeasl ['uapoMeTeoposoruueckoil ciyx0bl npu MHUHHCTEPCTBE
ype3BbyaiiHbpix cutyanuii KP YKamaposoit JI.OK. (2022r.), meHemkepy mnpoekTa
“KoHconmuaanusi HMHCTUTYUMOHAJIBHOIO MOTEHUHATAa Uil  HAUMOHAJIbHOIO
MOHUTOPHUHIa KauecTBa MOBEPXHOCTHBIX BOJA B Kbipreisckoit Pecnybnuke (KGZ-
Bopa IIT)” Kappu DnoxeiiMo u OnuBue I'py310BOi 3a OKa3aHHOE COJACHCTBHE B
IPOBEICHUH HcclieoBaHuil, mnpodeccopy TepexoBoit B.A. (MI'Y um.M.B.
JlomoHOCOBA) 3a HAy4YHbIE KOHCYJIbTAIIMH, COABTOPAM CBOMX HAYYHBIX ITyOJIMKAIIAMA

32 COBMECTHYIO YCEPAHYIO paboTy U TPYA.
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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 koudepenimu OOH no npobiiemMaM okpy»Karoiei 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 JluHamuka rio0ajgpHBIX MOKa3aTeNeH CONMATbHO-DKOHOMHYECKOTO Pa3BUTHS C
1750 mo 2010 rox (ucrounuk: Steffen, Broadgate et al., 2015)
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Earth system trends
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Pucynok 1.1.2 TenaeHIIMN U3MEHEHUS MTOKa3aTeIe CTPYKTYPhl U (PYHKIIMOHUPOBAHUS CUCTEMBI
3emumn ¢ 1750 mo 2010 rox (ucrounuk: Steffen, Broadgate et al., 2015)

W3ydyenne nMHAaMUKHU M TEMIIOB 3arpsi3HEHUS] U YXYALICHUS OKPYXKAIOIIEH cpeibl
cTayi KJI04eBbIM (hakTopoM U 00bekToM KoHbpepenunn OOH mo okpysxaromein
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cpelle W pa3BUTHIO, KOTOpas cocrosuiack B Puo-ge-XKaneiipo B 1992 rony,
M3BEeCTHOM Takxke Kak "Cammut 3eMiun", cTajga OCHOBOM KOHIIEMIIMHM YCTOMYMBOIO
pa3BUTHUSI, HA KOTOpOW ObLIM pa3paboTaHbl CTPATETUM U IUIAHBI JEUCTBUN IO
nepexo 1y K 0ojiee yCTOMIMBOM Moienn pa3BuTus 1 npuHsata [ToBectka qus Ha X X1
BEK, B KOTOpOM pa3paboTaH [eTadbHbIM IJIaH YCTOWYMBOTO PpPa3BUTHSL.
OTIMYUTENBPHON YEpTOM MAaHHOTO JOKYMEHTa CTaJIO0, 4YTO CTPAaHBI-yYaCTHHUIIBI
MPUHSUIH 0053aT€TLCTBO 00ECIIEYUTh YCTOMYMBOE PAa3BUTHE KaK HA MECTHOM, TaK U
Ha PErMOHAJIBLHOM YPOBHSX B Ipeneiax cBoux ctpaH. KoHTposnb 3a peanuzanueit
JAHHOTO JOKYMEHTa BO3J10KEH Ha MeXIyHapOJAHYI0 KOMUCCHUIO 110 YCTOWYUBOMY
pazsutuio (MKVYP).

CnenoBarenbHo, HaunHasi ¢ 1992 roxa, c Cammuta 3emiu, npoBeaeHHOro B Puo-ne-
Kaneiipo, KOHIIEMIUS YCTOWYMBOTO Pa3BUTHUS BIEPBbIE OQUIMATHLHO ObLIA
BKJIFOUE€HA B HALIMOHAIBHBIE U MEXAYHAPOIHBIE TOTUTUYECKUE TOBECTKH JIHS.
10-netnnit muror BcemupHoro cammura no ycroiuuBomy pazsuruio (BCYP)
cocrosica B MoxannecGypre B 2002 roxy, e 6bin npunaT MoxanuecOyprekuit
IUIAaH BBITIOJIHEHUS PELICHUN (ﬁHBP) U TMOABEIACHBI WUTOTH IOCTYIKEHUS BCEX
COIIACOBAHHBIX HAa MEXKIYHAPOJHOM YPOBHE LIEJIEN Pa3BUTHUS U MEXIYyHAPOIHBIX
cornamenuii 3a nocineanue 10 ner. Inan BBINMOIHEHUS TOCTPOEH HA JOCTUTHYTOM
MPOTPECCE U YPOKAX, U3BJIEYEHHBIX nocye Berpeun Ha BeicieM ypoBHe «llnanera
3emisis», W TpeamnoniaracT Oosiee IeNeHANpPaBICHHBIM IMOAX0J C KOHKPETHBIMU
1aramy 1 KOJIMYECTBEHHOM OLIEHKOM, M CPOKAMU IS LEJIEN U 3a/1a4.

BHOBb KOH(EpeHIHs 10 YyCTOHYMBOMY pa3BUTHIO coOpasiack B 2012 rony, B Puo-
ne-Xaneiipo, monyuuBmas Ha3zpanue «PHUO+20». Ha cammute OBbLT TPUHAT
nokyMeHT "byayiiee, KOTOpOro Mbl XOTuUM'", K OyaymiemMy C OOJBIIUM YHCIOM
3€JIEHBIX Pa00OYMX MECT, YKOJIOTMYHON SHEPTreTUKOM, O0bIIe 6€30MacHOCThIO U
JIOCTOMHBIM YPOBHEM KM3HU JJI BCEX CTPAH U HAILUU.

B 2015 romy B cBsi3u C 3aBepiieHreM pa3padOTKH HOBOH ri100aabHOM MOBECTKH JTHS
B OOJIACTH COIMANIbHO-3KOHOMHMYECKOTO pa3BuTHs, B Hblo-Mopke cocroscs

Cammut OOH 1o ycToiiunBoMy pa3BUTHIO, re Oblu1a mpuHsTa HOBas [ToBecTka aHs
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— «[IpeobpazoBaHue HAIIETO MUPA: IOBECTKA JAHS B 00J1aCTH YCTOMYUBOTO PA3BUTHUS
Ha niepuon 10 2030 rona». JlokymeHT coctout u3 Jlexnaparuu, 17 Lleneit B obnactu
yCTOMYMBOTO pa3Butus U 169 3anay.

B mHacrosmumii MomenT IloBectka mHa Ha XXI Bek OCTaeTcs KIHOYEBBIM
MHCTPYMEHTOM, PETYJIUPYIOLUIUM COOTHOILIEHHE 3KOHOMHYECKOIO, COI[MAIbHOIO
NOTPEOJIEHUsI U PECYPCHBIMH BO3MOXHOCTSIMHU 3KocucteM 3emud.  KiroueBoi
komrnoHeHTol IloBectknm nHs Ha XXI Bek, siBisitorcst 17 Ilenelr yctolumBoro
pazButus (LIYP), koropsie "mpencraBistoT coOOM IIaH JTOCTHXKEHHS JIyYIIEro U
Oonee ycroiumBoro Oynaymiero g Bcex. OHM HampaBlICHBl Ha pEIICHUE
rJ100aJIbHBIX MPOOJIEM, C KOTOPHIMU Mbl CTAJIKUBAEMCSI, B TOM YHUCJIE€ CBSI3aHHBIX C
O€IHOCTbIO, HEPABEHCTBOM, M3MEHEHUEM KJIMMAaTa, Aerpajalueil OoKpy:Karouien
cpeabl, MUPOM U CIIPaBEIJIMBOCTHIO" [9].

17 Lleneli yCTOMYMBOTO pPa3BUTHUS SBISIIOTCS HMHTETPUPOBAHHBIMM 3aJadaMu
pa3BuUTHs 00IECTBA, SKOHOMUKA M OKPY’KAOIIEH, KOTOPBIC MPHU3BAaHBI 00€CTICUNTh
0J1ar0COCTOSTHUE HBIHEIIHEro U OyaylIero HaceldeHus 3eMJid MpU 00ecreyeHuu U
MOAJEPAKAHUU TPUPOJIHBIX OCHOB cyiiecTBoBaHus. 17 L[YP KOHKpeTH3MpPOBAHBI
169 nmomuensiMu, peann3anuss KOTOPHIX OCHOBBIBaeTCA Ha 232 mokazaTensix, U
JOJIKHBI OBITH JOCTUTHYTHI BO BCEM MUPE U BCEMU rocyjapcTBaMu-aienamu k 2030
roxy (pucyHok 1.1.3).

Bce namepenust IIYP cBsizanbl ¢ okpy»Karomieid cpeioi, Tak Kak JJig TOTO, YTOObI
JOOUTBHCS YCTOMUYMBOTO PA3BUTUS U COXPAHEHUS IKOCUCTEM 3eMJIU, HEOOXOIUMO
nooutbess Beex 17 menert LIYP. Opmnako, skcneptst OOH, BbIAensioT 1enu
YCTOMYMBOTO Pa3BUTHS, HMEIOIINE HETOCPEICTBEHHYIO CBSI3b C OKpY Karolleu
cpenoii: Llenas 6 (Uucras Bona u canutapus), L{ens 7 (Hegoporocrosimas u yucras
sHeprus), llenp 11 (YcToilumBble ropoja M HaceleHHble MNMyHKTHI), Llenp 12
(OTBetcTBEeHHOE MOTpeOaeHue U Mpous3BoAcTBO), Llens 13 (bopeba ¢ u3MeneHuem
kiumata), Lens 14 (Coxpanenune Mopckux 3kocucteMm) u Llens 15 (Coxpanenue

skocuctem cymn) [10].

19



Pucynok 1.1.3 17 ueneii ycroiiunBoro pa3putus noBecTku gHs 2030 (MCTOYHHK:

https://u-intosai.org/ru/kursy/intensivnyj-kurs-po-cur/ )

Ouepenoit Cammut o LIYP 6511 mposesien B 2019 roay B Heto-Hopke, B koTopom
BCE€ YYACTHUKM MPU3HAIM, 4YTO C Tepuoda npuustus IloBecTku gHA B oOjacTu
YCTOMYMBOTO pa3BUTHs HA iepuoa 10 2030 roga MHOTHE YCHIINS U LIEJIA HE ITPUBEIIN
K JKeJaeMbIM pe3yjbTaTaM M  COIUINCh BO MHEHHUHU OOBSIBUTH CIEIYIOIIEe
JECATUIICTHE TIEPUOJIOM «JICUCTBUN U CBEPUICHUM BO UMsI YCTOMUYUBOTO PA3BUTHUS
[11].

50-netue co JHS UCTOPUYECKON KOH(PEPEHIINH, Ha KOTOPOI YeJI0BEUYeCTBO BIIEPBbIE
MPU3HAI0 HEOOXOIMMOCTH 3alHUIIATh OKPYKAIOMIYIO cpeay mpotnio B CTOKroabMme,
B 2022 roay, nmox aeBu3oM «CTokronpM+50: 310poBas IjlaHeTa JjIsi BCEOOIEro
NpOIBETaHUs] — Halla OTBETCTBEHHOCTh, HAIlla BO3MOXHOCTH». B cBoeMm
BBICTYIUIEHUH, reHepanbHblii cekperapp OOH AnToHMy ['yTeppuin oTmMeTui, 4To
MATHAECAT JIET Ha3aJ  YEJIOBEYECTBO MPHU3HAIO CBOK  KOJUIEKTUBHYIO
OTBETCTBEHHOCTH MO 3aIlUTE MPUPOJBI U BIEPBBIE HA3BAJIO ATO YCIOBHUEM MHpA,
npolBeTaHus U pa3BUTHUs. « AEHCTBUTENBHO, 32 MUHYBILIHUE TOAbl YEJIOBEUECTBY
yaanoch JOOWThCS mporpecca, — OTMeTWi1 OH. — Ho ceromns rio0anbHOE
0JIaronoJiyyue B OMAcCHOCTH, B CYIIECTBEHHOW CTENEHH — U3-3a HE CHEP>KaHHBIX
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o0elanuii o 3amure oKpysxatomen cpeas» [12] . Cerogus ypoBeHb NOTpeOICHUS
B MUPE HACTOJIBKO BBICOK, YTO PECYpPCOB OJHOM IUIAHEThI HE XBaTaeT — TpeOyeTcs
1,7 nnaHeTsl, a eciu Obl BCE YKUJIU, KaK B OOraThIX CTpaHaX, MOHAA00UI0CH OBl TpU
maneTsl. CeroaHs, IpoA0JKUII OH, Pa3BOPAUYUBACTCS TPOMHOM KPU3UC: U3MEHEHUE
KJIMMaTa, JAerpajalnus 3KOCUCTEM U 3arpsA3HEHUE, KOTOPOE YHOCHUT OKOJIO JIEBATH
MUJUTMOHOB YEJIOBEUECKUX JKU3HEU B rojl. «Sl Mpu3bIBalo0 CTpaHbl MPU3HATH MPABO
Ka)XJIOTO 4eJIOBeKa — OCOOCHHO MPE/ICTaBUTENICH MaJOMMYIIMX CJIOEB HACEJICHUS,
YKEHIIMH U JI€BOYEK, KOPEHHBIX HAPOOB, MOJIOACKHU U OyAYIIUX TOKOJICHUN — Ha
YHCTYIO U 3JI0POBYIO OKPYKAIOIIYI0 cpely. Mbl JOJKHBI MO-HACTOSIIEMY LIEHUTD
OKPYAIOIIYIO Cpely U HE OTPAHUYMBATHCS OJJHUMHU JIMIIb NTOKA3aTEISIMHA BaJIOBOTO
BHYTPEHHETO MPOAYKTA MIPH OIICHKE YETIOBEYECKOTO MPOTpecca u OJIaromoaydus,
— 3asBui oH [13].

Ho, Ha myTH K MOCTHXKEHHUIO YCTOMYMUBOTO PAa3BUTHUSI UMEIOTCS TPYAHOCTH: BO-
MIEPBBIX, COIUATBHBIC TPOOIEMBI — O€THOCTh, SKCTIOHCHIIMAILHBIN POCT HACEICHHUS;
BO-BTOPBIX, MOJUTHYCCKHUE - NMOJUTHYECKAsT HECTAOMIBHOCTh BO MHOTHX CTpaHax;
B-TPEThUX — HEpalMOHAJIbHOE TMOTPEOJICHUE TMPUPOJHBIX PECYPCOB B IyXe
«KOPUYHEBOI» SKOHOMHUKH.

I[To panneiMm skcneproB OOH, uyenoBeueckass AEATENbHOCTh W3MEHUIA 77
MPOILIEHTOB CylIU (UCKIOoYass AHTapKTHAY) U 87 MPOLEHTOB MHUPOBOTIO OKEaHa.
bosiee AByx MWUIMApAOB TEKTapOB 3€MeJIb ACTPAAUPYIOT H3-3a UPE3MEPHOIO
WCIIOJIb30BaHUsl WM HENPABUIBLHOIO YIIPABICHHS, a OJHOMY MWUIMOHY BHJIOB
rpo3ut TmojHoe wucde3HoBeHue [14], [5]. s MHOTMX 3KOJOTMYECKHUX ILeJIei
pa3BUTHE TPOJIOHKACTCS B HEMPABUILHOM HamnpasieHuU (pucyHok 1.1.4) [15] u qis
noctwkenus [[YP Heo0XoauMo 3HAYUTENTHHO YCWIHTHh PEATU3AINI0 TOTUTHKA

YCTOMYMBOTO Pa3BUTHUSI B COLMAIBHO-DKOHOMHYECKOW M JKOJIOTMYECKOU cdepax

[16], [17], [18].
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SDG1: #People in absolute

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

(GtCO2/yr) (cases/1000)

SDG11: #people poor air
quality

SDG4: #People w/o. sec.
education

SDG10: #people in relative
poverty

SDGS5: Schooling gender gap
(year)

7: 8
SD@7: #igecple /o accees SDG6: Water stress (%)

electricity
SDG7: #people w/o access SDG6: #People w/o
clean cooking san&clean water
e ) ()15 2030 w2050 ® Target

1 =2015 roxn, 0 = neneBoe 3HaueHUe (3HaueHHs OoublIe 1 yKa3bIBalOT HAa YXYALICHUE [0 CPABHEHHUIO C
2015 romom; 3HaueHus Mexay 0 v 1 yka3sIBaIOT Ha YIydIIeHUE, HO TIEIEBOE 3HAUYCHNE HE JOCTUTHYTO).

Pucynok 1.1.4 [Ipumep ncnonb30BaHUS LEJIEBOr0 MPOCTPAHCTBA C UCIIOIb30BaHUEM
JAHHBIX, ONMYOJMKOBAaHHBIX MiA cueHapus SSP2 B pa3inuuHbBIX HMCCIEIOBAaHUAX
(uctounuk Detlef P. van Vuuren et al., 2022)

CnenoBarenbHO, JOCTH)KEHHUE YCTOMUMBOTO pPa3BUTUS  HEBO3MOXKHO  0e3
COIVIAaCOBAHMUSI TPEX OCHOBHBIX AJIEMEHTOB: YKOHOMMYECKHH POCT, COLHAIBHYIO
MHTETPALMIO U OXpaHy okpyxkatomeit cpenas [15] [19],[20], [21]. DTo 03HauaeT, 4ToO
JUTsl 00ECIIeYeHUsT YCTOMYMBOTO Pa3BUTHUS 00IIECTBA HEOOXOIUMO CO37aTh TaKyIO
CHUCTEMY NPHOPUTETOB M IIEHHOCTEH, KOoTopas OyJeT OCHOBaHAa Ha PaBEHCTBE,
CIIPaBEIJIMBOCTH, B3AMMHOM YBXKEHUH, TOPSIAOUYHOCTH U OCO3HAHHOCTU 0a3uCHOM
COCTABJISIIOIIEH BCEro HaIero MPUPOJAHOTO CYIIECTBOBaHUA. BaxHO Takke
MIOHUMATh, YTO YCTOMUYHMBOE Pa3BUTHE — ATO MPOILIECC, a HE CaMOIIEITh.

[TocrosiHHOE CcTpeMJIeHHE K JOCTHKEHUIO YKOHOMUYECKOW PallMOHATIBHOCTH MPU
COXpPaHEHMH COIMAJIbHOW CIIPaBEJIMBOCTU U SKOJIOTHUECKOI0 paBHOBECHS - 3a/1a4a
HEMMOBEPHO CJIOKHAsI U TpeOyeT COTPYAHUYECTBA U MOAACPKKU CO CTOPOHBI BCEX

CJIOCB O6IlIeCTBa, rac BCC 3aMHTCPCCOBAHHBLIC CTOPOHBI CO CBOMMHU TIJIABHBIMU
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JBIKYIIIUMHU HEAIMU O0BEAUHSIIOTCS IS JOCTUKEHUS OOJIBILEr0 U BEJIMKOTo Oara
obmiectBa. DPPEKTUBHOCTh NPUHUMAEMBIX PELICHUN OyAET NOCTUTHYTa TOJBKO
TOrja, Korja OyAyT y4YTeHbl TECHO NEPEIUIETEHHbIE B3aUMOCBSA3U MEXAY TpeMms
U3MEPEHUAMHU yCTOWYMBOCTU. CIleOBaTENbHO, TPU HM3MEPEHHUS YCTOMYHMBOCTHU
JOJDKHBI TIOHUMAThCsl KaK CHUCTEMa, B KOTOPOW JJisi NPUHATUSA SPPEKTUBHBIX
pELIeHU HEOOX0JMMO YUUTHIBaTh B3AUMOCBS3H [4].

1. Dxonoeuueckoe uzmepenue

v' Kak jgoaro ara cpema OyaeT CHocoOHa YAOBICTBOPATH HAIIM
NOTPEeOHOCTH U >KeJaHus?
v' Yt0 MBI MOKEM C/EJIaTh, YTOOBI YBEIMYUTH POU3BOAUTEIILHOCTD TOM
Cpe.Ibl 715 yIOBJIETBOPEHHS HAIIUX OTPEOHOCTEH O3 yiep0a /Uit Hee i TeM
caMbIM JUIg Hac?
v YUTo MBI MOXKEM CHI€JIaTh JIJIs1 MOBBIIEHHUS! YCTOMUYUBOCTH 3TOU Cpebl?
YcroituuBeie cpepl 0osiee CTaOWIIbHBI, a 3HAYMT, JIy4IlEe YAOBIETBOPSIOT
HaIIU NOTPEOHOCTH.
v' Koraa Ml IOJOKHBI OCTABUTh OTY CPEIY M €CTh JIM €if albTepHaTHBa?
v' Kak gonro sta cpeaa OyJIeT BOCCTAHABIMBATHCS, MPEKAE YEM MBI
CMO’KEM BEpHYTHCS M CHOBA IOTPEOIIATH U3 Hee?

2. Coyuanvhoe uzmepeHue

v' Kak pacrpeenuTs pojid U Pecypchl B HaIllel IPyIiie TaKUM 00pa3om,
YTOOBI YIYYIIUTh WU XOTSA OBl COXPAHHUTH IEJIOCTHOCTh M CTAOMIBHOCTH
rpyIImsI?
v Yro HEOOXOAMMO IS MOIEPKAHUS M YKPEIUIEHHs COIMAIbHBIX Y3
JIOBEpUsT W B3aUMHOW OTBETCTBEHHOCTH? @dparMeHTHpOBaHHAs TpyMmma
cnabee ¥ pUCKYET B Jipakax eie 00JbIle 0CIa0uTh ee.
v' Kak obecrieunrhb, 9T00BI BCE JFOIHM MOIyYald PaBHBIC MIAHCHI BHECTH
cBoii Bki1ai? TonbKO B 3TOM ciiyudae cOOOIECTBO MOIYYaeT BBITOY OT LIEJI0T0
psla TalaHTOB, a HE TOJbKO OT TeHohOHAa W HAEH HEMHOTHUX
MPUBUIICTUPOBAHHBIX.

3. DkoHomuueckoe usmeperue

v' CKOIIBKO M KakuX peCypcoB HEOOXOauMO it obecreucHus
BBDKHMBAHUS TPYIIIHI, @ MOKET OBITh, U IMIOBBIIICHUS €€ )KU3HECTOMKOCTH ?

v" CKOJIBKO TpyIIla MOXET HHBECTHPOBATH, YTOOBI MOJYYHTH TOT HIIH
WHOU pecypc?
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v Kak cieayer paclopsaMThCS HWMEIOMIUMKUCSA pPEeCcypcamu, YTOOBI
yIOBJIETBOPUTH OyAyIIHe MOTPEOHOCTH U MOBBICUTH YCTOWYHBOCTH?
B crpemnenun cpaenath JI0OyH0 CHCTEMY, OCHOBAaHHYIO Ha pecypcax, Ooliee

YCTOMYMBOM, OY/Ib TO YCTOMYMBOE PA3BUTHE WM OPTaHU3AIMOHHAS YCTONYUBOCTb,
CYILIECTBYET TPU OCHOBHBIX Mojaxonaa: DPdekTuBHOCTh, [locienoBaTeabHOCTh U
Jocrtarounocts [22]. Kaxxaslii U3 1MOaX0A0B MO OTACIBHOCTH HE CIIOCOOCH TI0CTHYh
YCTOMYUBOCTH, TOIHKO KOMIUIEKCHBIM MOAXO0 CIIOCOOCH MOBBICHTh YCTOMYHUBOCTh
CHUCTEMBI B OTHOILIEHUU PECYPCOB.

[TpuHIUTIBI YCTOMYHMBOTO pa3BUTHSA, CHOPMYIUPOBAHHBIC B JIOKJIAJE KOMHUCCHUU
bpyHTnaHa, yke OKOJO MOJIOBMHBI BEKa Ha3aJ MOIJIM CTaTh PEaJbHON OCHOBOM
SKOHOMMYECKOI'O Pa3BUTHUSI CTPAH MUPA, OJTHAKO peajbHbIC JEUCTBUS HE B MTOJHOM
Mepe YJIOBJIETBOPSIOT ITOCTABJICHHBIC 11EJIM U 3aaauu [23], [24], [25].

B 2009 romy wuccnemoBaren MNPEACTABWIM HOBYIO KOHIEHIIMIO, KOHIECIIUIO
mia"etapHbix rpanul (I117), B koTopoii onpeneneHsl U KOIUYECTBEHHO W3MEPEHBI
JEBIATh IUJIAHETAPHBIX TPAaHMI], B TMpelerax KOTOPBbIX 4YEJIOBEYECTBO MOKET
MPOJI0KATh Pa3BUBATHCS U O€30MaCHO CYIIECTBOBATh [26] [27], BEI3BAB OIpOMHBIN
HayYHBIW, a TAKXKE MTOJUTUYECKUM U YIIPABIECHYECKU UHTEPEC BO BCEM MUPE, CTaB
LHEHTPAIBHBIM 3JIEMEHTOM M3yueHus1 ycrounBoctu [28], [29], [30], [31]. CucTema
IUTaHETApPHBIX TPaHUI] IPEJCTaBIsieT co0oi "MIaHeTapHy0 TpUOOPHYIO MaHelb'",
OTPaXAIOIIYIO TJI00ATbHBIC PE3YNIbTATHI JEATEILHOCTH YEJI0BEUECTBA MO PEIICHHUIO
pslla SKOJIOTUUECKUX MPOOIeEM, KOTOPhIE CTABST MO yTPO3Y CIOCOOHOCTh CUCTEMBI
3emuin moxjepkuBaTh uenoBedecTBo. CornacHo aHanmu3y koHuenuuu I1b
npoBeaeHnbie lteddhenom u ap. [26], cuctembl 3eMid U ACBATH IUIAHETAPHBIX
TpaHUIl HE CYIIECTBYIOT OTAelbHO. OHM 00pa3yloT OIrPOMHYIO MAYTUHY
B3aMMO3aBUCHUMBIX MTPOIIECCOB U (PYHKITUH - HApYIIICHUE PABHOBECHS OJTHOM U3 HHUX,

OTpa3UTCs Ha CTAOMIBLHOCTH Apyrux (pucyHok 1.1.5) [32].

24



'
A =
- €
© o
b
o
e
e
<
L=]
L) s et
&
L 4
5
Bcagrues
——arey
‘&
au.::’"""o-'e o ob
N 012
gy 5 gty Land-
e e
E'le:’d chaegm
Biophnyscally mediabed
B Human meadiabed
O Atenuating
¥ rersten

Pucynok 1.1.5 B3aumocBs3u mianetapHbix cucteM (nctouHuk Steve Lade et al.

(2020) u CTOKroJIbMCKUM LIEHTPOM yCTOMUHUBOCTH.

Buvloenenwt crnedyrowue desamov nianemapHulx epanuy:

v' V3MeHeHHWe KIuMarTa

v’ U3MeHeHuWe IeJIOCTHOCTH Ouocdepsl (moTeps OHOpa3HOOOpasus H
BBIMUPAHHE BUJIOB)

Hcromenne crparochepHOro 030Ha

3akuclieHUe OKeaHa

buoreoxumuueckue notoku (HUKiIbl pocdopa u azoTa)

N3meHeHne 3eMeNbHBIX CUCTEM (Hampumep, o0e3ieceHue)
Hcnionb3oBaHuEe IIPECHON BOBI

ATtMocdepHast a3po30JibHasg Harpy3ka (MUKpOCKOIIUYECKHUE YACTUIIbI B

AN NI N U R

aTMoc(epe, BIUAIOIINE Ha KIUMAT U )KUBbIE OPTaHU3Mbl)
v’ BHeIpeHHWE  HOBBIX  BEIIECTB (Hanpumep, OpraHUYECKUX
3arpA3HUTENICH, PpPAJHOAKTUBHBIX  MAaTEpPUAJOB, HAHOMATEPHAIIOB U

MUKPOIUIACTHUKA).
Hcrounnk CTOKroNbMCKHA HEHTP YCTOMYUBOCTH:
https://www.stockholmresilience.org/research/research-news/2015-01-15-planetary-boundaries--

-an-update.html

Ecau mbl ABMIKCMCA B IIPCACIIaX OTHX T'PAHUI, PUCK OIIACHBIX, H606paTI/IMBIX

M3MEHEHUN OKPYKAIOLIEH CpeJibl OTHOCUTEIBHO HEBEIUK. ECIIM K€ MbI BBIXOAUM 3a
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OTH TIPEAebl, TO CTaBUM IIOJ] yTrpo3y CTAOWIBHOCTh SKOCHCTEM, a 3HAYUT, U
0a3uCHYI0 OCHOBY COBPEMEHHOM HIUBUIU3ALIUU.

B 2015 roxy ltedden u np. npencraBuiin 0OHOBIEHHBIN U PACIIMPEHHBINA aHATHU3
kouuenuuu III" [27], U3 KOIWYECTBEHHO OIIEHEHHBIX BOCHMH JKOJOTHYCCKHX
U3MEpPEHUM, MATh Y€ MPEBBICHINA TpeJes BO3ACHCTBUS (M3MEHEHHE KIuMarta,
noTepsi IEJOCTHOCTH Ouocdepsl (T.e. TeHeTudeckoe paszHoobOpaszue (E/MSY);
GbyHKIHOHATBHOE pa3HOoOOpa3ue elle HE OMpeesieH0), OMOXUMUYECKHE MOTOKHU
(r.e. motoku azotra (N) u docdhopa (P) B Ouochepy u oxeaHbl), U3MECHEHUE
3eMEJIbHBIX CHCTEM W HOBBIE O00pa3oBaHWsA) M OJWH €lle He ObLI OmpejaesieH
(aspo3oisbHas Harpy3ka). [IpeBbillieHre rpaHuil COCTABUIIO IIECTh U3 JIEBSTH.

Ha pucyske 1.1.6 nokasano, B KakOi CTENEHU 3TH I'PAHULIBI YXKe IPEBbILIEHBI [33],

[27].

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

Pucynok 1.1.6 DBomonusi cucteMbl IUIaHeTapHbIX rpanull. Jlunensuposano CC
BY-NC-ND 3.0 (Credit: Azote for Stockholm Resilience Centre, Stockholm
University. OcnoBano Ha matepuanax Richardson et al. 2023, Steffen et al. 2015 u
Rockstrom et al. 2009)

3a mpoienmiee BpeMsi 3Ta KOHUEMIHMS CTajda HEU3MEHHBIM OPUEHTHPOM ISt
MEXAYHApOJAHON U HAIIMOHAJIILHOM TOJUTUKH B O0JIACTH OKpY>Karollel cpesl U
pa3BUTHUSI, OCOOCHHO KIMMATUYECKOU MOJTUTUKH, U TTIOCTOSTHHO COBEPIICHCTBYETCS
OJrarogapsi HOBBIM pe3yibTaTaM ucciaeaoBanuii [22]. HecmoTps Ha To, 4TO aHHAs

CHCTEMa UMECT OOJIBIIOE BJIMAHUC, €C KpI/ITI/I‘IGCKI/Iﬁ HCIOCTATOK OJIA IPHUMCHCHUA

B YIIpaBJICHUH YCTOﬁqHBOCTLIO 3aKJIIO9acTCA B TOM, YTO B HACTOAIICC BPCMA OHA HE
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OTPAXKAET, KaK BO3JCUCTBUE, CBI3AaHHOE C OJIHOM U3 IUIAHETAPHBIX T'PAHULI, BIUSIET
Ha COCTOSIHME JIPYTUX IUIaHETapHBIX rpanui] [32].
[Iponomxass Oe3nyMHOE TOTpeOJieHHE W MpeoOpa3oBaHUE IKOCHUCTEM ILUIAHETHI
YEJIOBEUECTBO CTABHUT TOJI YIPO3y MpeoOpa3oBaHMs SKOCHUCTEM IUIAHETHI B HOBOE
COCTOSIHME TE€M CaMbIM IOJIBEprasi pucky cBoe cyuiecrBoBanue [34], [33], [35].
TpeOyeTcst mepexo ] Ha MPUHITUITHATHFHO HOBYIO CTPATETHIO MPUPOIOTIOIB30BAHUS,
KOTOpas 0JKHA ObITh OCHOBaHA Ha BBHIMOJHEHUH ABYX KIIFOUEBBIX TPEOOBAHUM:
v' Tlepexona Ha pa3yMHOE, OCO3HAHHOE MIPUPOIOIIOIL30BAHHE;
v' Pa3paboTKM HMHHOBAIMOHHBIX 3€JIEHBIX  TeXHOJOruid. Ilpuyem
pa3paboTaHHbIE TEXHOJIOTUU TOJIKHBI OBITh UMUTUPOBATH
CaMOPETYJIUPYIOLIME CBOMCTBA MPUPOIHBIX IKOCUCTEM.
CrnenmoBarebHO, OCHOBA HKOJOTMYECKOTO AacleKTa YCTOMYMBOIO PpAa3BUTHUS —
CUHXPOHM3AIMS MOTPEOHOCTEM uUeloBeUeCTBa C €CTECTBEHHBIMU CIIOCOOHOCTSIMU
HKOCUCTEMBI 3EMJIH, C €€ PECYPCHBIM MOTEHI[MAJIOM U CaMOBOCCTAHABIMBAIOUIEH
crnocoOHOCThIO.  [IpeBblllleHHEe  3THX  BO3MOXHOCTEM  MOBBIIMIAET  PHUCK
BO3HUKHOBEHHUS KPYMHOMACIITAOHBIX PE3KUX WJIM HEOOpaTUMBIX H3MEHEHUU
oKpy>karomeh cpeanl [36]. PagukanbHple M3MEHEHNS HE 00s3aTeIbHO POU30MAYT
B OJIHOYAChE, HO BCE BMECTE TIpaHUIlbl 0003HAYAIOT KPUTUUYECKUWA MOPOT s
YBEIIMYEHUS PUCKOB JUIs1 JIFOJIEH U SKOCUCTEM, YaCThIO KOTOPBIX MbI sBisieMcs [37],
[38].
OmnpeneneHue mpejena BEBIHOCIUBOCTH 3KOCUCTEMBI U TIPE/iesia €€ SKOJIOTMYeCKOM
€MKOCTH UMEET PElIarollee 3HAaUeHUE KaK JJIsl OLICHUBAHUS HA ITyTH K YCTOMYUBOMY
Pa3BUTHIO, TaK W OCO3HAHMUS KakK Mporpecca, Tak M MNPOOENOoB B KOHIIETIIHH
MPOJIBUKEHHUS YCTOMYUBOTO Pa3BUTHS IKOCHUCTEM.
DTO O3HayaeT, 4YTO KIIYEBOE 3HAUCHHE [ HAyKHM W NPaKTHUKWA Hapsay C
pa3pabOTKONM HOBBIX 3€JEHBIX TEXHOJOTUUA W CHUCTEM HMEET TaKXe pa3padoTKa
NoKa3aTeyel yCTOMYMBOTO Pa3BUTHSA, SKOJIOTHYECKUX KPUTEPUEB, HOPM U MPEICTIOB
JOMYCTUMOI'O0 TIOpOra BO3JCUCTBUS M HHJMKATOPOB TMporpecca Ha MyTH

YCTOMYUBOTO pa3BUTus [39].
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1.2. Jkonocuueckue Kpumepuu u UHOUKAMOPBL YCHOUYUBO20 PAZGUMUSL

UenoBe4yecTBO IMEPEKUBAET NEPENIOMHBIM MOMEHT B IIpoLEcce Mepexona K
ycToiunBoMy pa3Butuio. OJHUM M3 BaXHBIX 3a/1au SIBISIETCS OMNpEACICHUE U
OIIEHKA JIOCTUTHYTOTO MpOTpecca WM perpecca, CTENEeHN X pa3BUTHS HA MYTH K
YCTOMYMBOMY Pa3BUTHIO JUISI OCYUIECTBJICHHUS HAJUICKAIIErO0 KOHTPOJIS 3a
JOCTUKEHUSAMM U yTpaBiieHUs: 3TuM mporieccoMm [40] . B mynkTe 75 nokymeHTa
«IIpeobpa3zoBanue Hamiero mupa: [loBecTka qHS B 00J1aCTH yCTOMYMUBOTO PA3BUTHS
Ha niepuo 10 2030 roga» ropoputcs: «Ilocnenyromas 1esTeIbHOCTh B OTHOIIIEHUH
ATUX IIeJIel W 3a/lad U ux 0030p OyJayT MPOBOAMTHCS C MCIOJIB30BAaHHEM Habopa
rJ1I00aJIbHBIX TTOKa3aTeseld. DTH MoKa3aTesd OyayT JHOMOIHITHCS MOKa3aTesIIMU Ha
pETHMOHAJTFHOM W HAIMOHAIBHOM YyPOBHSX, KOTOphIE OymyT pa3paboTaHbl
rocyJapcTBaMu-ujieHaMHU, a TaKXke pe3yJbTaTaMd MpoJieJaHHOW paboThl 1O
ONpEEICHUIO UCXOIHBIX 3HAUEHUH IJIs TeX 3a/a4, 10 KOTOPhIM Ha HAlMOHAJIIBHOM
U ria00aJbHOM YPOBHSIX HMCXOJHBIE JTaHHBIE OTCYTCTBYIOT» [7], a Takxke B 40-oi
rinaBe «llosBectkn gus Ha XXI Bek» oTrMmedeHo, «B 1mensx co3mgaHus HaaeKHOU
OCHOBBI ISl TIpollecca MPUHATHS PEHICHUA Ha BCEX YPOBHSAX U COJCUCTBUS
OOJIETYEHHUIO CaMOPETyJIUPYEeMON YCTOMYMBOCTH KOMIUJIEKCHBIX SKOJOTUYECKHUX
CUCTEM M CHCTEM pa3BUTHUS HEOOXOIMMO pa3paboTaTh MOKA3aTeNd yCTOMYUBOTO
pazButus» [41]. Pa3paboTkoii KpUTEpUSAMH W HWHIUMKATOPAMU YCTOWYHUBOIO
pa3BUTHS  3aHUMAIOTCA BeOyluMe MeXAyHapoiaHble opranuzamuu: OOH,
Bcemupnsbiit bank, @AO, Opranusanus cTpaH YJKOHOMHYECKOTO COTPYIHAYECTBA U
paszsutus (OOCP), Hayunsiit komuteT 1o npobiaemam okpyxatomieit cpeast (ISC),
Komuter nmo kocmuueckum uccienoanusiMm (KOCITIAP), MexayHapoaHas ceTb
IPaBUTENBCTBEHHBIX ~ HaydHbIX  KoHcynpTauumii  (INGSA), KommekcHoe
uccienoBanue pucka 6enctsuii (IRDR), Hayuynsiii koMuteT mo wucciaegoBaHHIO
okeana (SCOR), Bcemupnas nporpamma uccienoanuii kaumara (BIIMK) u ap.
HeoOxonumocTs  ompeAeneHuss HWHAUKATOPOB MPOJUKTOBAHO  CIEAYHOUIUMHU

MoJIoKeHusIMHU [42]:
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OO00CHOBaHMSI MPUHUMAEMOIO PELIECHUS
[TosicHeHUA TPOUCXOIAILIUX U3MEHEHUN

BrisBiienus ynymeHun

SRR NERN

VYrpoieHnus paboThl C MACCUBOM JTAHHBIX
v' OOecneuyeHus 10CTyna ¥ 00MeHa HH(pOpMAaIIHEN.
CymecTByIOT JBa MOAXOJa K KOHCTPYHPOBAHUIO WHIUKATOPOB YCTONYHBOTO
Pa3BUTHSL:
v DopmMUpOBAHUE TAKOU CUCTEMBI UHIUKATOPOB, IIPU KOTOPOM KayKJ(bI1
KOMIIOHEHT  OTBEYaeT 3a  ONpENEeJICHHbIE  acCMeKThl  pPa3BUTHS,
muddepeHuupysCch Ha SKOJOTUYECKHE, SKOHOMUYECKHE M COIHAJIbHbIC
TIOJICCTEMBI
v' OmnpejeneHne CHCTEMHOTO, HHTEIPAILHOTO HHJEKCA, MMO3BOJISIONIIETO
OILICHUTH CTENICHb YCTOMUYNBOCTH HAOIIOAAEMBIX SKOCUCTEM WIIA COIIHATBHO-
KOHOMUYECKOTO Pa3BUTHUS PETUOHA.
CnoXHOCTh pa3pabOTKM MHIMUKATOPOB YCTOMUMBOIO PA3BUTUS OINPEICISETCS
HEOOXOIMMOCTBIO OOJIBIIIOTO0 MacCHBa BCEOXBATHIBAIONINX JaHHBIX. [l dero
JKCIIepTaMu pa3paboTaHbl KpUTepur OoTOOpa ISl pa3pabOTKU WHIAUKATOPOB [43]
[44]:
v' 3HauMMOCT, M  TOJE3HOCTh  HMHIUKATOpa,  ITO3BOJISFOLIHIA
0XapaKTEepU30BaTh COCTOSIHUE OKpYXalolleld Cpelbl, €€ HW3MEHEHUs u
BO3JICHCTBHSI, UMES YETKHE TIOPOTOBEIE ¥ (JOHOBBIC 3HAUCHUS JISI OIICHKHU
v' HMerb  HaydHO-IPAKTHYECKOE  OOOCHOBaHHE,  IMO3BOJISIOLICE
UHTErPUPOBATh UX B SKOHOMUYECKHUE U CUMYJISIIUOHHBIE MOJACIIN
v" BbITb U3MEPUMBIM
OTBeyaTh BCEM MPEABIBISIEMBIM TPEOOBAHUSIM KpalHE CI0KHO, U B 3aBUCUMOCTH
OT cHUTyanud ¥ OOBEKTa M3Y4YCHHS MOTYT OBITh BBIOpAHBI HWHIUKATOPHI
YCTOMYMBOCTH, OTBEUAIOIINE HECKOJIBKUM KpUTepusM. B 1ermom, mis OIeHKH
1[EJIeBOM HANPABJICHHOCTH MHJIUKATOPBHl YCTOMYMBOCTH AU depeHIupyoTcs Ha 3

KaTerOpuHu:
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v' WHIuKaTOpHI, XapakTepu3yroume npoiiecc YeJI0BEYECKOM
NEATEIIbHOCTH U €T0 BIUSHHUE HAa YCTOWUHNBOE Pa3BUTHE
v' WHIuKaTOPbl COCTOSHHS, XapaKTEPU3YIOIIUE aKTyaJlbHOE COCTOSHHE
aCIEeKTOB YCTOMUYMBOTO Pa3BUTHUS
v' VHAMKaTOphl pearupoBaHUs, IO3BOJIAIOIINE pean30BaTh BapHaHT
pearupoBaHus ISl YIYUYIIEHUS aKTyalbHOTO COCTOSTHUS.
COOTBETCTBEHHO, HHAUKATOPHl YCTOMYUBOTIO PA3BUTHS SIBISIOTCS MHCTPYMEHTOM
U3MEPEHUs, BU3yaIM3allMM U MOJEIUPOBAHUS MPOTHO3a U pEarupoBaHUs Ha
aKTyaJbHbIE HM3MEHEHMSI COCTOSIHHSI HM3y4aeMoro oObeKTa BO BpEMEHH,
MO3BOJIAIOIIME OXapaKTEpPHU30BaTh KOJWYECTBEHHO M KAYECTBEHHO HM3y4aeMYIO
CUTYAllUIO; BBISIBUTHh MOJIOKUTEIbHbIE U OTPHUIATEIbHBIE TEHJICHIIMU U HPHUHSTH
HE0OXO0IMMbIE MEPhI pearupoOBaHU.
[IpuBenem mnpumepsl Haubojee MaCIITA0OHBIX M PACIPOCTPAHEHHBIX CHUCTEM
WHJICKCOB U MHJUKATOPOB YCTOMYMBOIO PA3BUTHUSL:
v Cucmema uHOUKAMOPOE YCMOUUUB020 pa3zeumus, pa3paboTaHHas
Komuccueirt OOH no ycroitunBomy pazpututo (KYP), koTopsie rpynnupyroT
0 COLMAIbHBIM, SKOHOMHUYECKUM, SKOJOTMYECKUM, WHCTUTYIIMOHAIbHBIM
aCIleKTaM yCTOMYMBOro pa3Butus [45];
v’ Huoukamopvl mupoeozo pazeumus, pazpabarbiBacMble BceMupHBIM
bankoMm, BKIro4aromux 6 KOMIIJICKCHBIX MMOKa3aTeJICH:
o KOMILIEKCHBIN
HaceJIeHHe
SKOHOMHMKA
OKpY>Karolias cpeaa

rocyJ1apcTBO

0O O O O O

PBIHOK.

Exeroqno BceemupHbli baHk BeimyckaeT poknanx «VHIMKAaTOpbl MUPOBOIO
pasBUTUA» [0 HTOraM TEKYIIEro TroJa, B KOTOPOM OTPaXKaroTcs IOpPOrd

MOCTABJICHHBIX HAMEPEHUM cTpaH Mupa. B 1ienom ananusupyercs nHpopmanus mno
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Ooonee yeM 550 mnoka3zaTenssM pa3BUTHS CTpPAaH MHUpPA, HAa OCHOBAaHUU YEro
BBIITYCKAETCSl KPATKUI «3€JICHBIN» cripaBOUHMK [46], [47].
v’ Huoekc kauecmea dcusnu, Takxke paspabaTbiBaeMblii BceMupHBIM
bankoMm, TO3BONSIONIUN OIEHUTH YPOBEHb OOIECTBEHHOTO Pa3BUTHAL.
Hcnonb3yroTcsa 9 nokaszareneid KauecTBa )KU3HU CTpaHsbl [48]:
v' 3paoposse: OxugaeMast MPOAOIDKUTENLHOCTD KU3HH (B roj1ax)
CemeiiHOE TOJIOKEHUE: YPOBEHb Pa3BoI0B (Ha 1 ThIC. Ye)
OO6uiecTBeHHAs KU3HBb
BBII Ha nymy Hacenenus
[Toka3zaTenu 6€30MacHOCTH U CTA0UIILHOCTH
Knumat u reorpaduueckasi CocTaBIsrOIas

YpoBeHs 6e3paboTuIls! (B MPOIICHTAX)

N N N N N SR

Cpeanuii HHAEKC NOJIUTUYECKON U TPaXXIaHCKOH CBOOO/IbI
v' T'enmepHOE paBEHCTBO
v’ HuoeKkc «cueoil nianemvl», PACCUYMTHIBAEMBIH MO0 MHTErPATbHBIM
arperupoBaHHBIM HMHJEKCaM, OCHOBAHHBIM Ha JKOJIOTMUYECKHX MapaMeTpax.
OLeHKON COCTOSIHMSI TMPUPOJHBIX SKOCHUCTEM IUIAHETHI JIA pacuera
arperupoBanHoro wuHaekca <« XKuBoi mmanets» (MOKII) 3aHumaercs
Bceemupnsiit @onn ukoii [Tpupoasr (World Wild Fund) [49].
Nunexce sxupoii muianets! (MXKIT) — 310 mokazaTens cOCTOSHMS OMOTIOTUYECKOTO
pazHooOpa3usi B MUpPE, OCHOBAHHBIM Ha JMHAMUKE YUCICHHOCTU TOMYJISIINI
II03BOHOYHBIX BHJIOB B HA3€MHbIX, INPECHOBOJHBIX M MOPCKHX Cpeaax
ooutanud. Pacuer MHnexca >KMBOM INIaHETHI IMOKasbiBaeT, 4yrto ¢ 1970 roma
YUCJIEHHOCTh  MOMyJSUMA  HAOMIOAAEMbIX  MIICKONMUTAIONIMX,  IITHII,
36MHOBO/THBIX, PENITUIINI U PHIO COKpaTHIIach B cpeHeM Ha 69 %, 1 MOKa3bIBaET,
YTO B CPETHEM YUCIIEHHOCTD MOMYJISALUNA COCTABIISIET MEHEE OJHOU TPETH OT TOH,
gyT0 Ob11a B 1970 Tomy.
v Iokazamenv «Ikonozuueckuii cieo» (IC) usmepsier morpediaeHue

HACCJICHUCM IIPOJOBOJIbCTBHA MW MATCPHAJIOB B DJKBHUBAJICHTAX ILIOHIAIN
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OMOJOTUYECKA TPOAYKTUBHOW 3E€MJIM H IUIOMATd MOpS, KOTOpHIC
HEOOXOAMMBI JUISI  MPOM3BOJCTBA OSTUX PECYpPCOB U MOTJIOHICHUS
00pa3yrolMxcs OTXOAOB, a MOTpeOJeHHWE DHEPrUM — B SKBHUBAJICHTAX
TJIOIAIH, HEOOXOIUMOM JIJIs1 aOCOpOIMH COOTBETCTBYIOMUX BEIOpOoCcOB CO».
«IKOJIOTUYECKUN CIe» MOXKET OBbITh CpPaBHEH C BEIUYMHOM DKOJIOTHMYECKH
MPOIYKTUBHONW TEPPUTOPUHM JAHHOTO PETHOHA, a PE3yJbTaT ATOTO CPaBHEHUS
CIIY)XUT WHAMKATOPOM IMPOJIBMJKEHHUSI PETrHOHAa K YCTOWYMBOMY pa3BUTHIO.
BenmnuuHy «3KOJIOTHYECKOTO cliefiay JUIsl CTpaH MHpa €XKETOJHO PacCUHMTHIBACT
Bcemupnast cerp  akonormueckoro ciema (Global Footprint  Network).
UYenoBeuecTBO MOTPEOJISIET YCIYTH, KOTOpBIE TMPEJOCTABISIET €My MpHUpoa,
CIIMIIIKOM MHTCHCHBHO — OBICTpEE, YeM YCIIeBAaCT BOCCTAHABIMBATHCS TPHUPOTHBIN
IOTEHIMAJ JUId KX [POU3BOACTBA. YK€ CeM4yac COBOKYIHBIM OTIEYaTOK
YeJI0BEYECTBA MPEBHINIACT BO3MOKHOCTH Ornochepnl Ha 30% [50].
v’ Huoekc xonozuueckou ycmouuusocmu, (ESI) — 510 mokasarenb
oO11ero mporpecca B 00J1aCTH 3KOJIOTMYECKON YCTOMUUBOCTH, ONpeesemMas
10 5 KPYIIHBIM pa3JeiiaMm:
v CocTostHHE OKPYIKaIOIIel Cpeibl — BO3IyXa, BOJIBI, TIOUBHI, DKOCHCTEM
v VpOBEHb 3arps3HEHHs ¥ BO3ICHCTBHS Ha OKPYKAIOIIYIO CPETy
v Tlotepu  oOmiectBa OT  3arps3HEHHS  OKPY)KalOMIed  CPelbl,
IIPEJICTaBIICHHbIE B BUJIE TIOTEPh MPOIYyKIIUU, 3a00JI€BaHUH U JIp.
v  ConpanbHble M MHCTUTYLIMOHAJBHBIE  BO3MOJKHOCTH  DEIIATh
AKOJIOTUYECKUE MTPOOIEMBI
v BO3MOKHOCTB pemraTh IiI00albHbIE KOJIOTHUECKHE MPOOIIEMBI ITyTEM
KOHCOJIUJIAIINN YCYIIANA ISl COXPAHESHUS TIPUPOJIBI.
3HaYeHuEe UHJIEKCA PACCUMUTHIBACTCS MO 22 MHAUKATOPaM, UMEIOIINM B CPEIHEM 2-
5 TepeMeHHBIX, BCEro BBIIEICHO 67 TMEepeMeHHBIX. B Buay OTCYTCTBUS
OOIIenpU3HAHHBIX MPUOPUTETOB B PAHKUPOBAHUHU DKOJIOTHYSCKUX TPOOIEM BCe

nepeMeHHbIE MPU pacueTe HAEKCca UMEIOT paBHbIN Bec [S1].

32



BaxHOo# cocTaBiAOIMEN CUCTEMBI HHAUKATOPOB YCTOMYMBOIO PA3BUTHUSA ABISAETCA
OTIPE/ICJICHNE KAYeCTBEHHBIX W KOJWYECTBEHHBIX IPEOOpa30BaHUM MPUPOIHBIX
KOMIIOHEHTOB U CUCTEM. JUIsi JOCTHXKEHMs LEJNel YCTOMYMBOIO PAa3BUTHUS I10
OTHOIIEHUIO K OKPYKAIOIIEH TPUPOTHON Cpeie HEOOXO0UMO:

v’ 0003Ha4MTL MNPOOJEMBI, BBLISBICHHLIE IIPU OIEHKE COCTOSHMS

OKpYXKarouen NPUPOTHON Cpeabl

v\ OLEHHUTH JUHAMUKY M CTEIEHb €€ MPE0OPa30BaHHOCTHU 0] BIMSIHUEM

aHTPOIOTEeHHOT0 (paKkTopa

v\ ONpenenuTh NPeAesbl €€ BEIHOCIMBOCTH M YSI3BUMOCTH

v\ paccuuTarh KOJIOTHYECKUE PUCKH AaHTPOIIOIEHHOIO BIUSHUS

v\ COCTaBHTh MOJEIM W TIPOTHO3BI PAa3BHTHUS, C YYETOM pa3IHMYHBIX

CLICHApUEB.
Pesynbrarel 3TOM OLIEHKM ITO3BOJISIIOT OIPENEIIUTh CTEINEHb AHTPOIOTCHHOU
Harpy3ku 1 0003HaUYUTh HEOOXOAUMBIE KOMIIEHCAIIMOHHBIE MEXaHU3MBbI PETYJISIIIUN
MO3BOJIAIOIIUE PEryJIUPOBaTh JAIBHEHIITYIO TCHJCHIIMIO pa3BUTH. Pa3paboTanbl
HEMaJ0 METOJOB M KPUTEPHUEB OLCHKH KAaYeCTBAa MPUPOJHBIX KOMIIOHEHTOB Kak:
aTMOC(EepHBIN BO3IYX, BOAHBIX 00bEKTOB, TIOUB, >)KUBOTHOTO U PACTUTEIHLHOTO MUPA
U p., BUAOU3MEHAEMBIX MO BIMSHUEM aHTPONOTE€HHOr0 faBieHus [52], [53], [54].
Hapsny ¢ 92TuM  akTyaldbHbIMH  SIBIISIFOTCS ~ BOINPOCHI  KOMILJIEKCHOM,
MHTETPUPOBAHHOW  OLIEHKM  KAadyeCcTBa OKPYXAWWIEW MOPUPOJHOU  Cpemsl
000CHOBBIBaeMble  cOOpoM, O0OpabOTKOM IIMPOKOTO CHEKTpa JaHHBIX U
OCYIIECTBICHHBIX  OIIEHOK  OTAENbHBIX  KOMIIOHEHTOB,  OOBEKTOB U
aJIMUHUCTPATUBHBIX oOpazoBanuii [55], [56], [57], [58], [59], [60], koTophie B
MOCJICYIOIIEM MOTYT OBITh MPUMEHEHBI JJIA Pa3pabOTKH KOMILIEKCHBIX OIICHOK,
HOpPMAaTUBOB KauecTBAa MPHUPOJHON Cpeabl WM AaHTPOIOINEHHOM Harpy3KHu.
CoOOTBETCTBEHHO, pa3pabOTKa OLIEHOYHBIX KPUTEPUEB, METOAMK KOMIUJIEKCHBIX
MOKa3aTeJaeld COCTOSHUSI MPUPOIHON Cpelbl B paMKaX KOHKPETHBIX OOBEKTOB U

I'paHUIl ABJIACTCA BECbMa HGO6XO,Z[I/IMI)IM N aKTYAJIbHBIM.
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MexayHapoaHBIMA ~ OpPTaHM3AIUsIMUA  COPMUPOBAHBI  PA3NMUYHBIE  MOJEIHU
CTPYKTYPUPOBAHHS CTPYKTYpPhl HHIMKATOPOB, Haubosee MOMYJSIpHbI MOJETU
pazpaborannbie ODCP ocHOBaHHOE Ha OIIEHKE BO3JACHCTBHUS — COCTOSIHUSI —
peakuuu, EBpONENCKUM areHTCTBOM 110 OKPYJKAIOLIEW Cpeae Mpemiaraercs
JOTIOJIHEHHAs! TATUCTYIEHYaTass MOJENb CTPYKTYpPbl MHIAUKATOPOB ''HUCTOYHHUK
(IBMKYIIAs cUJia) BO3JICUCTBUS — JIaBIICHUE — COCTOSIHUE — BO3/ICHCTBUE - peakius"
(PSIR). [61]. O1tu iaTh KOMTIOHEHTOB (PSIR) SBISAIOTCS OCHOBHBIMU UHIMKATOPaAMU
OLICHKM BO3JCHUCTBUS OKPYXKAIOWIEW Cpeabl W JIEKAIIEM B OCHOBE IIOJAXO0Ja
KOMILUIEKCHOM 3Kojoruueckoil ouenku. Ha pucynke 1.2.1 mpexacraBieHa cxema
B3aMMOJICHCTBUSl ITHUX KOMIIOHEHTOB, mojaroroBieHHas G. Braathen (2015) mns
OHJIalH TIAT(HOPMBI 10 WHTEPAKTUBHOMY OOYUYCHHWIO CIICHAPUSM M BO3MOXKHBIM
MOCJIEICTBUSM aHTPOIOTEHHOTO BO3/ICHCTBUS HA OKPYKAIOIILYO IPUPOAHYIO CPEAY
[62], B KOTOpOM, COrIaCHO aBTOpA:

Jeusxccywyue cunpl — 510 HakTop TeXHOCHEPHI, KOTOPHINA ONPEACISICT IEATeILHOCTD
YCUJIMBAIOIIYH0 WM MUTUTHPYIOIIYIO BO3JECHCTBUE HA OKPYKAIOIIYIO IPUPOIHYIO
cpeny. OCHOBHbIC MBUXYIIME CHUJIbI TPEACTABICHbI, HANpPUMEpP, pPa3BUTHEM
MPOM3BOJICTBA,  CEJIBCKOTO  XO34MCTBA, TypusMa, ypOaHHW3almHMer, dYTo
0o0yClIaBIMBAETCS POCTOM OCHOBHBIX (DAKTOPOB, KaK pOXKJIAeMOCTb, POCT
0J1arocoCTOsIHUS, MPEOOpPa30BaHUE TEXHOJIOTHI, OTHOLIEHHEM B oOmiectBe. B To
BpeMsi KaK CKOPOCTb JBIDKCHHS SIBIISACTCS ABUXKYIIEH CHUIION, BaJOBBIM 00BEM
BBIOPOCOB OTXOJI0B MPOU3BOJICTBA — 3TO JAaBjeHue. To Toraa yxyaimeHue KauyecTBa
BO3/lyXa IIpU TMOCTYIUIEHUM Ta30BBbIX 3arps3HUTENICd B BO3AYyXE SBISIETCSA
COCTOSIHMEM, a MTPOBEPKa KOHTPOJISI BELIOPOCOB - OTBETHOM peakIuei.

/aenenue:

JlaBeHMEe MOXKHO paccMaTrpuBaTh KAaK HCTOYHUK BO3JICHCTBUS OKa3bIBAIOIIUN
CTpeCC Ha MPUPOJHYIO COCTABJISIONIYI0O W BUJOU3MEHSIONIUN €€, B OCHOBHOM
ONpeeIsieTCsl MO0 WHTEHCUBHOCTHU JIBM)KEHUS, TAKUM KaK NPUPOCT HACEICHUS,

npeoOpa3oBaHUE HKOCHUCTEM, MPOMBIIUICHHBIH OyM, O€IHOCTb, CKOPOCTb
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notpebnenusi. Cormacao G. Braathen (2015) ux kmaccupuuupyroT Ha 4YeTbIpe

OCHOBHBIX THUIIA:

v

JlaBneHue, BBI3BAHHOE pa3BUTHEM o00OIIecTBa (AeMorpadus, TEXHOJOTHUH,
MUTpaIn).

JlaBreHre, BBI3BAHHOE  HEMPEJIBHJACHHBIMU  TOCJICICTBUSMH  IMOJUTHUKH
(HampuMep, NPOAOBOJIBCTBEHHAsI 0€30M1aCHOCTB ).

JlaBneHue, BbI3BAaHHOE MPUPOIHBIMU MIPOIIECCAMU, TAKUMHU KaK CEJIH, 3aCyXH.
JlaBrieHre, BBI3BAaHHOE HKOJOTUYECKON TMOJUTUKOW, KOTOpas OKa3bIBaeT

MOJIOKUTEILHOE JIaBJICHUE HA U3MEHEHHE OKPYIKAIOIIeH Cpeibl.

PRESSURE STATE

Pressures

Human
activities
and conditions
Waste
Trade
Population
Production
Consumption
Others

State or condition
of the environment
Air
Water
Land
Natural resources
Human settlements

RresOurces

—— _—
o =
A, S
[V,

-— o
S, 4
% IS
% e Sl

25 ndividual responses S
= < Legislation O <
- S g S S
) New technologies <

Economic instruments
Environmental expenditures
Changing consumer preferences
International conventions
Others

RESPONSE
Pucynox 1.2.1 Cxema B3aumocBsizu komnoneHToB PSIR (uctounuk: G. Braathen,
2015)
Cocmosanue — 5TO TPEHJ OKpYXalollel cpeasl B pe3ysibTaTe OKa3bIBAEMOTO

HaBJICHU, U €€ TCKYIIUM COCTOAHUCM, OIIPCACIIACMOC Ka4YCCTBOM U KOJIUYCCTBOM

OKOJIOTHYCCKUX W NPUPOAHBIX PECYPCOB, TAKMMH KaK, IIOIMIA[b JICCOB, IIOIIA/Jb

ACTPaINPOBAHHBIX HaCT6I/IHl, Ka4CCTBO BOJIbI U JP.
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Bo3oeiicmeuem TpUHATO TOHMMATh JEUCTBUS TIOCYJNapcTBa, OOIIECTBA,
NpeANPUHUMAEMbIE ISl MUTHTALMK WU NIPEIOTBPALIEHNS BPEIHOTO BO3ECHCTBUS
Ha OKPYXKAIOUIYIO0 CPeay, YCTPAHEHUsSI IKOJIOTUUYECKOTO yiepOa WM COXpaHEHUs
IPUPOAHBIX pecypcoB. KoTopbie MOTYT OBITH MPECTABICHBI B BUJIE HOPMATHBHBIX
aKTOB, (MHAHCUPOBAHUEM HA OXPAHY OKPYXAIOILEH Cpe/Ibl, MOIIEPKKON HAy4YHO-
UCCIIEIOBATEILCKUX HW3BICKAHWM, HW3MEHEHMSIMU B CTPATETUSX YMNPABJICHUS.
N3mepeHrne MOXHO MPOBOAUTH IO TAKMM IMapaMeTpaM Kak 30POBbE HACEJIEHUS,
CHMKEeHUE OuopazHooOpa3us WM HMCTOLIEHUEM NPHUPOAHBIX PECypcoB. ABTOPHI
CUUTAIOT, YTO C TOYKHU 3PEHUSI UHIMKATOPOB MHOTAA TPYIHO MPOBECTH pa3inyue
MEXKy COCTOSIHUEM M BO3ACHCTBUEM [62].

Peakuyus

JlaBneHue OKa3bIBaEMOM COBpPEMEHHON TeXHOc(epoll Ha IKOCUCTEMY IUTAHETHI
SIBJISIETCS aKTyaJIbHOM MPOOJIEMOM MEKTyHAPOAHOTO YPOBHS, TOCKOJBKY IJIaHETA y
HAaC y BCEX OJHA W pellaTh CO3JaBIIHMecs MPOOJEeMbl MOXHO TOJIBKO COOOIIA.
OCHOBHBIMH CTPECCOBBIMU (DAKTOpaMHU SIBISIOTCA BRIOPOCHI TOKCUYHBIX BEILIECTB C
MPOMBINIJICHHBIX TPEANPUSATUNA, MNpeoOpa30BaHUE ECTECTBEHHBIX MPUPOIHBIX
KOMILUIEKCOB U MHOTO€ Jipyroe. MakTUYECKH, HKOJOTHUUECKUE HAPYUIEHUS 4YacTO
BKJIIOYAIOT B ce0sl pas3inyHble KOMOMHAIMKM Takux crpeccoB. [losTomy ceiiuac
MPU3HAETCS, YTO OLICHKA BO3JICMCTBUS SKOJOTMUYECKUX HAPYIICHUI Ha OPraHU3Mbl
TpeOyeT TOHMMAaHUsSI TOCIEJACTBUN CTpecca Ha BCEX HEPAPXUUECKHX YPOBHSIX
OMOJIOTMYECKOM  OpraHu3aldyd, OT MOJEKYJISIPHOIO U  KJIETOYHOro  JI0
OpPTraHU3MEHHOTO M MOIMYJISIMOHHOTO, a TAK)KE HA YPOBHE COOOIIECTB U IKOCUCTEM
[63], [64], [65]. Ho 70-X rogoB MPOILIOrO CTOJETUS YIIepO OKpYyXKarolleu cpeie
ONpEeeIIsNICS B OCHOBHOM CChUIAsCh Ha OKa3bIBAEMOE BO3JICHCTBHE HA 310POBbE
YeJIOBEKA WM Ha KPYITHbIE KaTacTpo(bl OKa3bIBAEMOE HETATUBHOE BO3/IEHCTBHE HA
SKOHOMMKY cTpaHbl. OJIHaKO Bce 0oJiee MO3AHIUE U3MEHEHHUS B OKPY KaOIIeH cpejie
MOKAa3aJu, YTO JJIUTEIbHOE U XPOHUYECKOE BO3JEHCTBUE IKOJIOTHYECKOr0 CTpecca
HE MEHee omnacHas [60], 4eM BUAMMBIE U KPYIIHbIE U3MEHEHUS, POUCXOISIINE B

OKpY’Kalolllel cpesie, TaKue BO3JEHUCTBUS XapaKTEPU3YIOTCS HU3KOW CKOPOCTHIO,
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cnenu@UIHOCTRIO [67] U 3a4acTyr0 TPYIHO OTACTUTH OT MPOIIecca U MOCIEACTBUN
€CTEeCTBEHHOTO M3MEHEHHS OKpy»aromieit cpeanl [68]. KoHncraramus storo ¢axra
cTaja OCHOBHBIM KaMHEM TMPETKHOBEHHUS TIPU OILIGHKE BO3JICUCTBUA Ha
OKPY>KaIOIIYIO CPEAy C MOMEHTA Hadala oI00HBIX MCCienoBanui [69].

[lepexoq OT KauyeCTBEHHOW OIIEHKM K KOJIMYECTBEHHOM WHTEpIpeTaluu
paccMaTpuBaeMoOro 00bEKTa, C MOJYYCHUEM UHTEIPAIbHOM OIIEHKH MEePEBEIECHHOIO
B MHJIEKC MO KaXJI0W U3 IPYII UHIUKATOPOB SBIAETCS KIOYEBHIM MOMEHTOM MpPHU
KOMIUIEKCHOM OLIEHKE COCTOSIHHS OKpykaromend cpenpl [70] wm  npuHATHA
COOTBETCTBYIOIIIMX MEpP peardpoBaHus. B Hacrosiiee BpeMs i OLEHKHU
JIOKAJIbHOTO, PErHOHAILHOTO W TJIOOAJIBHOIO BO3ACHCTBUSL  YEJIOBEUECKOMU
JEATEeIbHOCTH Ha AKOCHCTEMbI CYIIECTBYET UENbI psAl METOAUK, B TOM YHCIIE
orerka >xu3nenHoro 1ukia (Life Cycle Assessment (LCA)), onienka pucka (RA),
orieHka skoiornueckoro pucka (Environmental Risk Assessment (ERA)), onenka
skocuctemMubix ycayr (Ecosystem Services Assessment (ESA)), ouenka
BO3JIeHcTBHS Ha okpyxatoinyto cpeny (OBOC) u Crparernueckas 3K0JI0rH4ecKas
orenka (C20).

[Tepoie uccnenoBanusa LCA otHocsaTces Kk kKoHIy 1960-x u 1970-m ronam [71], HO
TobKO B 1990-2000 romax MeTo1o10rus Ob11a ohopMIiIeHa B BUJIE MEXKTYHAPOTHBIX
CTaHJIapTOB, YTO MPHUBEJIO K O0Jee MHUPOKOMY MPU3HAHUIO CO CTOPOHBI HAYYHOT'O
coobmiectBa [71]. B cBoro ouepenpr, RA — 3T0 mmMpoko OpuUEeHTHpPOBaHHAsS
nporeaypa, u3ydarmomias ¢ yOpaBisiomas pPUCKAMU KOHKPETHBIX BHUJIOB
NesSATeNbHOCTH  (HampuMep, JOObIYM HMCKOMAeMOro TOIUIMBA, (PUHAHCOBBIX
WHBECTHUIINN) WU COOBITUH (HAarIpuMep, CTUXUHHBIX OeacTBuil). ien u mpuHIUIIBI
RA B TOM BHIIE, B KOTOPOM OHHM H3BECTHHI CErojaHs, OblIM pa3padoransl B 1970-
1980-x romax [72]. KirodeBasi 1enb 5SKOJIOTHYECKOM HAyKd - pa3paboTaTh
HaJIeKHbIE, MPAKTUYHBIE U OTHOCHUTEIILHO HEIOPOTHE MPOLEIYyPhl OIEHKH PHUCKa
JUIS1 3I0POBBst OMOC(EPhI U UCTIOIB30BATh 3TH BO3MOXKHOCTH JIJI TPOTHO3UPOBAHUS
BEPOSITHBIX TMOCJEACTBUI BO3JIEUCTBHUS MMOTEHIMAIBHO OIMACHBIX TOKCUYHBIX

3arpsizautenedt [73]. ERA — 310 Gojiee KOHKpETHBIM mporecc B paMkax RA,
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HaIPaBJICHHBIM Ha BBISBJICHUE, AHAIN3 U OLICHKY MOTEHI[MAIbHBIX 3KOJIOTHYECKHUX
PUCKOB, BO3HUKAIOIINX B PE3YJIbTATE YEIOBEUECKOM IEATEIIBHOCTH, KOTOPBIE MOTYT
HaHecTu Bpen udenoBeky (ERA nis 340poBbs 4yenoBeKa) WIM HKOJIOTHYECKUM
peuentopaMm (ERA nns skonoruu). Jlo OTHOCHUTENBHO HEJABHEIO0 BPEMEHHU
POLIETyPbl OLIEHKH pUCKa ObUIM OPUEHTHUPOBAHBI HA 3aLUTY 30POBbS UYEJIOBEKA.
Tenepp MIUPOKO MPU3HAHO, UTO TAKUE MPOIEAYPHI JOJIKHBI TaKKe 00ecreunBaTh
3aIUTY CJIOXKHBIX OMOTHMYECKUX COOOIECTB B MPHUPOIHBIX HKOCHUCTEMAX, YTOOBI
COXPaHUTh KayeCTBO OKPY’KAIOILIEUW Cpelbl, B KOTOPOM MbI XMBEeM. B Hacrosiiee
BpEMsl OIICHKA JKOJIOTMYECKOTO pUCKA OCHOBBIBaeTCS Ha Habope uH(opmaiuwu,
MOJIYYEHHOW B pe3yJibTaTe M3y4YeHHUs (PUIUKO-XMMUYECKUX XapaKTEPUCTHK
coeaunenuit (moaxon QSAR) u mabopaTopHBIX UCTIBITAHUN HA TOKCUYHOCTS [72] 1

MMEET AJITOPUTM UCIIOJIHEHUS IPUBEACHHBIN Ha pucyHKe 1.2.2.

—— ar 1 Unertndukamms npodaembl

—— Ular 2 Onpenenenne HeOIArONPUSITHBIX MOCIEICTBUI

—— Ilar 3 Onpenenenue macitaboB MpoOIEMBI

—— Ilar 4 Onpenenenue pucka

—— Iar 5 YnpaBieHue pucKkaMu U UX CHUYKEHUE

—— 1lar 6 Monutopusr

Pucynoxk 1.2.2 Anroputm peannzaniun ERA (McTo4HMK: COOCTBEHHAs TPE3CHTAIUS
ocHoBaHHas Ha G. Braathen, 2015)

B coBpeMEHHOM  YNpaBIEHUM  BOAHBIMH, IIOYBEHHBIMH  pECypCaMu
OPUEHTHUPYIOTCS ~HAa  XapaKTepUCTUKU  Haumboyiee  BaXHBIX  XUMHUYECKHX
3arpssHuteneid. Ha ocHoBaHHWM KOTOPOTO MPOBOIUTCS MOHUTOPUHT KOHIEHTPALIUU
NPUHATBIX  3arps3HSAIOMIMX — BemlecTB. EciM  KOHIEHTpauus  HU3MEPEHHBIX
3arpsi3HSIONIMX BEHIECTB B Mpejeiax MNpeAesibHO JOMYCTUMBIX KOHIICHTpaIui
(ITIK), To kauecTBO KOHTPOJIUPYEMBIX OOBEKTOB CUUTACTCS «XOPOIINMY, €CIIH KE

HI[K IMPCBLIIICHBI, TO IIPHHHUMAIOTCA MCPBI II0 CHHXCHHIO OO0 IIPHUHATBIX
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HOpMaTuBOB [74]. OgHAKO CJIOKHBIE MPOILIECCHI B MPHUPOJE MOAPA3yMEBAIOT HE
TOJIbKO BO3/I€MICTBHE OTJEIbHBIX COCIMHEHUMN, HO U BO3JIEUCTBUE CMECEMN, KOTOPbBIE
He yuutbiBaoTCa B HopmaruBe I[IJIK [75]. CnemoBarenbHO, 3KOIOTHMYECKOE
HOPMHPOBAHUE COJECPKAHUS 3arps3HUTENIC B OOBEKTaX OKPYXKAIOMIEH Cpembl
JIOCTaTOYHO CJIOKHO M3-3a TPYIHOCTH Y4yeTa BCEX DKOJIOTMUYECKHX (DaKTOpOB.
HopmatuBsl Takke HE yUUTHIBAIOT KIIMMATUYECKUE U TEOXUMUUYECKUE OCOOCHHOCTH
pernoHoB [76]. BBUIy MHOTOKOMIIOHEHTHOCTH M CJOKHOCTH IPOTEKAIOIINX
MPOIIECCOB B IKOCHUCTEMAX UMEETCS HEOOXOIUMOCTh pa3pabOTKU HOBBIX MOJX0JI0B
JUIT UX OULEHKU [77] BBUAY TOrO, YTO KOHLEMNIMUS MPEAEIBHO JOIMYCTUMBIX
KOHIICHTPAIIMi HE BCErJa JAaeT MOJHYI0 aJeKBaTHYIO OLIEHKY MX BO3JCHCTBHS Ha
KOMITOHEHTBI OKpY>KaloIIEel cpelbl U HyXAaeTcs B AonoiaHeHuu [78]. B menowm,
CYyIIECTBYET OOJBIION CHpOC HAa HKOTOKCHUKOJOTUYECKHE JaHHbIE, KOTOpHIE B
HACTOSIIIIee BpEeMsl OrpaHUYMBAIOT OoJjiee HaAexHYro oueHky mHorux IIJK. Jlnsa
BoAblI NpuMepHo noiouHa IIJIK ompenensercs Ha OCHOBE YeThIpeX WK Ooliee
KOHD (konueHTpanuii oTcyTcTBusi Habmogaemoro sddekra) [79]. s npyrou
no0BuHbI [ [/IK 0OCHOBaHBI JINIIIL HA HECKOJIBKUX XPOHUYECKHUX MU OCTPHIX TECTAX.
JIns OYBBI M OCAI0YHBIX MOPOJ MOYTU HET 3KOTOKCUKOJOTHYECKUX HAHHBIX, U
[TK st 5THX KOMIIAPTMEHTOB BO MHOTHX CIIy4asix onpezenstorcs Ha ocHose [TJIK
B BOJEC C NPUMEHEHHEM MeTojJla paBHOBecHoro pasnenenust (EqP-merox), uto
npuBogutT K IIJIK ¢ Oombmieir HeompeaeneHHOCThI0. HekoTopeie wu3
WCIIOJIb30BAHHBIX METOJ0B M OCHOBOIIOJIAraloUIMX JOMYIIECHUA HYXIAIOTCS B
ynydmennn. Hampumep, kosddumuent wmexay I[IJIK u MK (musepHbix
KOHIIEHTpAIMil), METOJ] CTAaTUCTHUYECKOW SKCTPAIOISAIUU, METOJI, UCIOJIb3yEeMbIN
JUIsI BTOPUYHOTO OTPABJICHHSI, POJb (HOHOBBIX KOHIICHTPAIMHA «ECTECTBEHHOM
BCTpEUAOIINXCS BelecTB, OnoaoctynHocTs 1 EqP-meron [80].

[Ipenmararorcst METOABI JUISL  YAYYIIEHUS OLEHKHA JKOJOTMYECKOTO PpPHCKa
MMOYBEHHBIX AKOCHCTEM, KaK Hampumep MeTtoll TRIAD [81], mpu KOTOpOM OTIEIBHO
YUYUTBIBAIOTCS XUMUYECKHE, SKOTOKCUKOJIOTHUECKNE U DKOJIOTUYECKHUE MOKA3aTENH,

a 3aTeM paccuuThiBaeTcs uHTerpupoBanubiii puck (IR) [82]. IR paccuuTanHbIl Ha
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OCHOBE JAaHHBIX TpEX JAUCHUIUIMH (XUMHUH, OHKOJOTUM U TOKCUKOJIOTHUH),
npeacTaBigercss 0oyiee MOJHOM XapaKTEPUCTUKOW Ui OLEHKH HKOJIOTHYECKOTO
COCTOsIHMS 1OYB [83].

OueHka KadyecTBa BOJIbI UTPAET BAXKHYIO POJIb B YIPABICHHH BOJHOW Cpellod U
NPUHATUU PEUICHUH U SBISETCS OCHOBOMW IUIAHUPOBAHUS M YIIPABJICHUS CUCTEMOU
BOJHBIX pecypcoB [84], [85]. Ilpennaratorcsi mMeToabl OAHO(PAKTOPHON OLICHKH,
KJIacCU(DUKAIIMIO KauecTBa BOJbI, KOMIUJICKCHBIA HMHAEKC 3arpsa3HEHUs, HHJCKC
3arpsisHeHusT 1o HemepoBy, aHaiM3 OCHOBHBIX KOMIIOHEHTOB, HEUYETKYIO
KOMITJIEKCHYIO OIICHKY M KOMIUJICKCHBIH MHIEKC MICHTU(HUKAIMKA KayecTBa BOJbBI
[86], omHaKO KaXaAbli WHIAECKC HWMEET CHJbHBIE M CJa0ble CTOPOHBI, 4YTO
OTPAaHUYMBAET €ro MPUMEHHUMOCTh UM MPOCTOTY MCIOJIB30BAHUS. KOTOPbIC
HE0OXO0IMMO aIalITUPOBATH O] JJOKATBHBIC YCIIOBUS, TUIIBI 3aTPS3HEHUS, HATPY3KU
U 1ese monutopunra [87], [88].

ESA — 3T0 5KOCUCTEMHO-OpPUEHTUPOBAHHASI METOIOJIOTHS, KOTOpasi OLICHUBAET
BKJIaJl DKOCHUCTEM B OJarocOCTOSHHE 4YeJOBEKa uepe3 IMpeAoCTaBlICHUE
skocucTeMHbIX ycayr (QY). Kpome Toro, MeTromosiorusi MOJAYEpPKUBACT
KOMIIPOMHCChl U CHUHEPIU3M, KOTOpPhIE MOTYT BO3HUKaTh MexAay IV, Koraa
NeSTEIBLHOCTh YEJIOBEeKa MPOUCXOIUT B sKocucteMe. Konnenmus OV Oeper cBoe
Hayasio B 1970-x romax [89]. ITozxke, B 1990-x rogax, DY OblIu onpeeeHbl Kak
«TOTOKU MaTe€pUasoB, DHEPTUU U WH(MOPMAIIUHU U3 3aMIaCOB MIPUPOTHOTO KAIKTAIA,
KOTOPBI€ B COUETAHUU C YCIyraMu IMPOMBIIIJIEHHOTO W YeJIOBEUECKOro KaruTalia
co3naroT OmarococtosiHue uernoBeka» [90]. Bomee mmupokoe pacrpocTpaHeHue u
npuMeHeHue mnonyumwia B 2005 romy omnyoOnukoBaHueM OIEHKH 3KOCHUCTEM
teicsuenietuss OOH (Millennium Ecosystem Assessment - MEA) B 2005 roxy [91].
MEA cnocob6ctBoBaia pa3pabOTKe OJHUX W3 TEPBBIX PaMOK, B KOTOpPhIX DY
OIICHUBAIOTCS JJISl TOJJECPAKKH TPUHITHS PEIICHHH B KOHTEKCTE 3emile- U
BOJIONOJB30BaHMUs yesioBekoM [92], [93]. OgHako HU OJUH U3 HUX HE MOXKET B
OTJIETTbHOCTH KOMIUIEKCHO OIICHUTh KaK IMOJIOKHUTEIbHBIC, TaK U OTpHUIATEIbHbIC

MOCJIEJICTBUASL YEJOBEUYECKOM JIEATEbHOCTH B PA3MYHBIX Treorpaduyeckux
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Macitabax. [[ns nmpoBeleHHs KOMIUIEKCHBIX SKOJIOTMYECKHX OLICHOK, HAYYHOI'O
aHaiM3a, TPUHATUS KOMIUIEKCHBIX YNPABICHYECKUX PEIICHUH W TOHUMaHUS
KOMIIPOMHCCOB HEOOXOJMMO B KOMIUIEKCE H3ydaTh CJIOXKHYK IEMOYKY
BozaercTBuid [94], [95], [96]. Hampumep, 3amMeHa HCKOIIA€MOIO TOIUIMBa Ha
OMOPHEPTUIO MOKET CHU3WUTh VYIJIEPOJHBINA Cclie[l, HO HEU30€KHO YBEIUYUT
3eMeJIbHBIA U BOAHBIN cien [97]. [ns ydera TakuxX pUCKOB OCOOCHHO MOAXOJSAT
0ojiee 1EJIOCTHBIE, WHTErPUPOBAHHBIE METO/ABI OLEHOK. Brimenstorcs Tpu
KaTerOpuyW UWHTErpaluy: I[OCT-aHajdu3, HWHTErpanus uepe3 OO0beAUHEHUE
pe3yiabTaTOB M MHTETpalusl 4Yepe3 JONoJIHeHHe Meroaa yrpasieHus. O0630p
JUTEPATypbl MOKA3bIBAET, YTO HaWOoJiee pacpOCTPAHEHHBIM TUIIOM HHTETpalvu
SIBJISIETCS MHTETPALIMs Yepe3 IOMOTHEHNE MeTo1a yrpaBiaeHus. OJIHaKoO HU OJIUH U3
WHTETPAMOHHBIX OIXOA0B HEIb3s1 OTHECTU K KATETOPUH MOJIHOW UHTETPALIMK, HO
3TO U HEe TpebyeTcsl Il BCeCTOpOHHEH oleHkU. Hanboree BaXKHBIM acleKTOM
SIBJISIETCS BBIOOP COOTBETCTBYIOIIMX KOMIIOHEHTOB M3 KaXKJIOH METOHO0JIOTHH,
KOTOpPbIE MOTYT OXBAaTUTh KaK JKOJOTHYECKUE, TaK U COIUATbHO-IKOHOMUYECKHE
3aTpaThl U BBITOABI OT JIESITEILHOCTH YEJIOBEKA HA SKOCUCTEMEI [98].
DKOHOMUYECKHUI POCT B Pa3BUTHIX CTPAHAX U PACTYILAsl HArpy3Ka Ha OKPYKArOLIyIO
cpeny ObuM ABYyMs (pakTOpamH, KOTOpPbIE BHECIM 3HAYUTEIBHBIM BKJIAad B
pa3pabOTKy W BHEIPEHHE OJHOTO U3 JEUCTBEHHBIX HMHCTPYMEHTOB OILICHKH
BO3EHCTBUS Ha oKpyxaronryto cpeay (OBOC) [99].

OBOC — »3T0 mpomecc, B XOJI€ KOTOPOTO TMOTEHUUAIBHOE BO3IACHCTBUE
MpeAJIaraéMoro pa3BUTHUS HA OKPY>KAIOIIYI0 CPEy OLICHUBAETCS HAa paHHEHN CTaauu
IPUHATHUS PELIEHUHN C LIENbI0 COACHCTBUS PALIMOHATIEHOMY MPUPOI0TOIB30BAHUIO
[100]. Ouenka Bo3neicTBUsl Ha okpyxkawimyo cpeny (OBOC) nmpumensiercs He
TOJBKO K MPOAYKUMU WIM TPOEKTaM, HO M K TMOJUTHKE M IporpaMmam. ITO
CHUCTEMaTUYECKHI MPOIIECC PACCMOTPEHUS BO3ZMOXKHBIX BO3JCHUCTBUM 10 MPUHSTHUS
pelieHus 0 TOM, CIEAYET JIM JaBaTh pa3pelICHUE Ha peau3alluio MPeaJIOKEHUS.
KoHcynbranuu u yyactre o011eCTBEHHOCTH SIBISIOTCS HEOThEMIIEMOM YacThIO 3TON

oueHku [101]. OcnoBHas nens OBOC - 3alIATUTH SKOJIOTUYECKUE HOPMATHUBBI 10
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Hayajga »HKOHOMHUYECKON TOJUTUKH, HE TMPENATCTBYSl SKOHOMHYECKOMY U
COLIMAJIBHOMY Pa3BUTHUIO, OMNPENEIUTh BCE TOJOXHUTEIbHBIE W OTPHUIATEIIbHbIC
MOCJICICTBHUS, KOTOPbIE MOKET BbI3BATh OMPEICICHHAS JIEATeIbHOCTh, 00ECIIEYUTh
NPUHATHE BCEX HEOOXOIMMBIX MEp M, HAKOHEIl, M30eXaTh TaKOW JESITeIbHOCTH,
KOTOpasi OKaXeT BO3JCHCTBUE MaryOHOe JUIsi CAaMOBOCCTAHOBIICHUS OKpYXKarolen
cpenbl [102]. 3amuTa 3KOCHCTEMBI HampaBi€Ha Ha MOAJEpPKAHUE YCTOWYMBOU
OKpYy>Karoliel cpenbl Ha Onaro yenoBeka, 1 OBOC saBnsieTcst oqauM u3 Hauboliee
3()PEKTUBHBIX HHCTPYMEHTOB SKOJIOTUYECKOrO IUIAHUPOBAHUS M YIpPaBICHUS
OKpy Karolie cpenon s goctkeHus stod uenu [103], [104], [105]. Oanako,
onHOM u3 caMmbix cinaldbix ctopoH OBOC sBasieTcss CIOKHOCTb YYUTHIBAaHUS
HapacTaHUsl BO3/ICUCTBHUSA, OKa3bIBAEMOTO OJHUM WJIM HECKOJIBKHUMU MPOEKTAMU B
MPOCTPAHCTBEHHO-BPEMEHHBIX  CLEHApPUSX,  HA3bIBAEMOE  «KYMYJATHUBHBIM
s pexkToM» UM «KYMYJISATUBHBIM BozzaeicTBuem» [106], [107], u mo cBoel cyTu
OBOC ne paccmatpuBaet takoe BozaerictBue [108]. Konuenmus KyMyasiTUBHOTO
BO3JICHCTBHSI BO3HUKAET, KOTJA JBa WIM OOJee CTUMYJIOB, TaKUX KaK areHThl
U3MEHEHUM, CTPEeCCOPhbl WJIM MPUYUHBI, JEHCTBYIOT BMECTE, YTOOBI MOBJIMATH Ha
COCTOsSIHME KOMITOHEeHTa 3kocucTeMsl [109], [110], [111].

B xkauectBe oxBata »Toro Hemocrtatka OBOC mpennaraeTcsi HOBBIM MeTO.
«Cmpamezuueckasn 3konozuueckas ouenxka» (CO0), oxBaTbIBalONUNA B CeOs
OBOC

C30 - 3TO0 CHUCTEMATHYECKUH MPOLECC OLUECHKH JKOJOTMYECKUX IOCIEICTBUN
nmpeajaraéMbiX TMOJMTHUK, ITUIAHOB M TIPOTpaMM i OOECHEYEeHHs] TOJHOTO
BBISICHEHUS UX MTOCJIEJICTBUM C LIEIBIO UX HAJIJIEKAILIETO PEIICHHS Ha CAaMOM paHHEM
sTane Ha HainuoHanbHOM ypoBHe [112], [113]. OcnoBnas uenp C30O -
«MH(QOPMUPOBAHHOE NPUHITHE PEIICHUN» IMyTEM MPEAOCTABICHUS COIMAIBHO-
DKOHOMHYECKMX M OKOJOTMYECKHUX IMpeyIoKeHuM, anbrepHatuB [114]. Mmes
BO3MOKHOCTb YUYUTHIBATh KYMYJIITUBHOE BO3JICIICTBUE MHOXECTBa
OCYIIECTBISIEMbIX U MPOTHO3UPYEMBIX IPOEKTOB OH CUMUTAETCA JIOTHYECKUM

WHCTPYMEHTOM TPUHATHS  PELIEHUW, KOTOPBIM JOJDKEH  HCIIOJIb30BATHCS
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OPTaHWU30BAaHHO WM CTPOTO IS JOCTHXKEHHUs Oojee DKOJIOTHYECKUA YCTONYMBBIX
pesynbTatoB [115]. OgHako BaXHO MOMHHUTH, YTO IO CPABHEHUIO C Pa3BUTHIM
CTpaTernuyeckuM MalluieHueM 1nepexoq k COO MoXeT NpOUCXOIWTh OYEHb
MemieHHo [116].

Ha npotspkenun 1990-x u 2000-x ronoB Tepmun ESG Hauan Habupatb 000pOTHI U
BCE Yallle¢ MCIOJb30BAICS B Kaye€CTBE OCHOBBI JUIsl OLIEHKA YCTOMYMBOIO U
ATUYECKOr0o Bo3jAeicTBHS uHBecTUNHMM [117]. DT0 OBUIO BBI3BAHO PaCTYIIUM
npu3HaHueM (PMHAHCOBBIX PUCKOB U BO3MOKHOCTEH, CBA3aHHBIX ¢ pakTopamu ESG,
a TaKXKe PACTYyIIMM OCO3HAHHWEM HEOOXOIMMOCTH Il KOMIaHHM OBITH Oojee
PO3PaYHBIMU U MOJOTYETHBIMU 32 CBOE BO3JIEUCTBHE HA OKPYXAIOILIYIO Cpeay U
obmiectBo. Kpurepun 3SKOJOTMYECKOTrO, COIMAIBHOIO U  YIPABICHUYECKOIO
xapakrepa (ESG) ciyxar 115l OLleHKH YyCTOMYMBOCTH KOMITAHUU U €€ BJIMSHUA Ha
obOmectBo [118]. Onenka nedaTenbHOCTH KOMIAHMM MO 3TUM Kputepusm ESG
NpeAnoJiaraeT TINATEIIbHOE H3Y4YEHHUE €€ MPAKTUKU M TOJIUTUKH B Pa3TUUYHBIX
00JacTsAX, BKJIIOYAs SKOJOTMYECKYIO OTBETCTBEHHOCTH, TPYJOBBIE CTaHIAPTHI,
npaBa  4eJOBEKa, KOPIIOPAaTUBHOE  YIpPABICHHUE W  B3aUMOJICUCTBUE C
obmectBeHHOCThIO [119]. CymecTBeHHBIM HEJOCTATKOM JIAaHHOTO I10JX0]1a
SBIIAETCSI OTCYTCTBUE oOmenpuHsaTon cucrembl ESG 1 KOHCeHcyca B OTHOILIEHUU
MPaKTUYECKOTO UCIIOIB30BaHuUs pa3iuuHbiX nokazareneit ESG [120], nus pemenus
KOTOPBIX Pa3BEPHYTHI AKTUBHbBIC UCCIICIOBAHMSI.

Takum oOpazom, MHOroo0Opasue MOJAXOJOB, METOJIOB, CTpaTerui, KOTOpbIC
MIOCTOSIHHO OOHOBJISIIOTCS, aJJaTUPYIOTCS, YIYUIIIalOTCs TpeOyeT anpoOupoBaHus B
JIOKAJbHBIX MacHTabax M 3aBUCAT OT CEUM(PUUECKUX BO3JACHCTBUN U yCIOBUN U
3aBUCSAT OT (haKTOPOB, BO3JCHCTBYIOMMX Ha HUX. HampaBieHHBIM (akTopoMm
YCTOMYMBOTO Pa3BUTHUS HAPAY C OIEHKOW CTEIEeHH, KauyecTBa pa3BUTHUS TpeOyeT
pa3paboOTOK PKOJIOTUYECKH OPUEHTUPOBAHHBIX MOXO/IOB.

1.3 Cmpamecuu, uHHOGAUUOHHbIE MEXHOJ02UU U NOOX00bl PAUUOHAILHO20

HPUPOOONOIBb308AHUA 071 OOCHIUNCEHUA YeTlell YCMOUUUE020 PA3CUMU
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JlocTrxenue 1eneit u 3a7ad yCTOMUYMBOTO Pa3BUTHA TPeOYET COBEPILIEHHO HOBOTO
nojaxona, KoTopas  TpeOyer  paclidupeHuss  MacmTaboB  JIESTENbHOCTH,
OPraHU3alMOHHOW CHUCTEMbI PALMOHAIBHOIO M YCTOMYUBOIO pPOCTA, KOTOPBIU
JIOJDKEH ONUpaThCs Ha TEXHOJOTMYECKHME HWHHOBAUMM MW noaxoael [121].
MopepHu3aiusi MpoOU3BOJCTBA MOXKET OBbITh OCHOBAaHA HAa COBEPILIEHHO HOBOM
WHHOBAIIMOHHOM  MOJIXOJIE MPOMU3BOJCTBA, HO MOXET U MOJIpa3yMeBaTh
YCOBEPILIEHCTBOBAHUE (PYHKIIMOHUPYIOIIUX TEXHOJIOTUM, ITyTEM BHEIPEHUS HOBBIX
MOAXOJOB W METOJIOB PEUUPKYJAIMNHN, PAIMOHAIM3AUU CXEM U IPOIIECCOB.
3eieHbIe TEXHOJIOTHHN HAMPAaBIIEHBI HA COOJIIOICHUE YKOJIOTUYECKUX MPUHIIUIIOB U
HKOJIOTO-D)KOHOMHUYECKUX 3aKOHOB, JKOHOMHUIO PECYPCOB M DHEPIHH, a TAKXKE Ha
NpeAoTBpalllCcHUE, YCTPAHEHUE WM YMEHBIICHUE 3arps3HEHUs U pa3pylICHUs
AKOJIOTHYecKoi cpenbl [122].

[IpencraBieHbl 3HAYUTEIBLHOE KOJWYECTBO MCCIICIOBAHUN TMOCBSIICHHBIX 3TOU
teme: «Crpareruss  3emeHoro  pocta»  OpraHu3alid  3KOHOMHYECKOTO
cotpyauuuectBa u paszputus (ODCP) [123], nmokman IIporpammer OOH mo
okpyxatomei cpene (FOHEIT) «Ha nytu k 3enenoii axkoHomuke» [124], ctpaterus
EC «EBpoma 2020» [125], ucciaemoBaHue €BpPOINEUCKUX HCCIEA0BATEIbCKUX
MHCTUTYTOB «HOBBIM myTh pocta mnsa EBpons» [126] u, HakoHel, mporpamma
ycTonuuBoro pasputus «Ha mytm x ycrowumBou Asum», mnpencraBieHHas 26
a3uaTCKUMM akajaemusamu Hayk [127], [128]. Xopoiio u3BECTHO, YTO B OCHOBE
«pa3BUTHS»  JIGKUT  COBOKYIHOCTb  TEXHOJOTHMYECKUX, COLHUAIBHBIX U
WHCTUTYLHMOHAJIBHBIX BO3MOKHOCTEW, CO3/1aBa€MbIX C T€YEHHWEM BPEMEHU IyTEM
MCIIOJIb30BaHUS MHOTOYUCIICHHBIX BO3MOXXHOCTEW 1y pocta [129]. [Ipu sToM u
YCTOMYMBOE pa3BUTHUE, U TEXHOJIOTUUECKUE MHHOBAIIMHU COUETAIOTCS APYT C IPYTOM
U CIIOCOOCTBYIOT, IPYr JpYry ONpenessii YpPOBEHb MPOU3BOJUTEIBHOCTH U
npoiBeTanus Jiro00it a3xoHomuku [130], [131]. B aTom cityyae pocT nmpoucxoauT 3a
CYET HHBECTUUMM B MOJECPHU3AIUIO BCEU NPOU3BOACTBEHHOW CHUCTEMBI C
NepPexXoJ0M Ha 3KOJOTMYECKHE M pecypcocOeperaromniye mpouecchl U MpOAYKTHI.

[Ipennoxxensl 3 BapuaHTa TpaHcpopManuMu HA TYTH YCTOMYMBOTO Pa3BUTHS:
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[upkynspHas 3KOHOMUKaA, 3ejieHas 3KOHOMUKa M buoskonomwuka [132], [133],
[134], [135], [136], [137]. HeobxoaumMocTh BBIOOpPa ITHUX TPEX KOHIIEMIIUMA
00yCIIOBJIEHA TEM, UTO BCE OHU MPEJIararoT aJaliTUpPOBATh UK TPaHC(HOPMUPOBATH
COBPEMEHHYIO SKOHOMHUKY B CTOpOHY Oonee yctoitunBoi [138]. Ha pucynxke 1.3.1
IIPUBEJICHA CXEMa B3aMMOCBSI3H TPEX MAKpPO KOHUEMNLHI YCTOWYHMBOTO Pa3BUTHS
npemnoxenHass [139] mepexona k KoHuenuuu cTpaTeruyeckoro ycTOMYMBOIO

pa3BuTHUA npeaiioxkeHHas [140].

( 1. FOCUS SYSTEM
Social and ecological functioning and
k boundaries )
Bioeconomy )
Developing bio-based products . 2. GOAL
and services L Desired end-state of the system
F
8 N\

3. STRATEGIES

Industrial N s
Principles and governance processes

Territorial
resilience

4. ACTIONS
Concrete measures

incr production-consumption

5. TOOLS and INDICATORS
Monitoring of effectivness/efficiency

Pucynok 1.3.1 B3zaumocCBs3p Mexay TpeMs MAKPOKOHLENIUAMU YCTONYUBOIO
paszButus (uctounuk D’Amato, 2019, Broman and Robert, 2015)

3esieHas 5KOHOMHUKA IIPEICTABIIAET COOOM MOJIEh YKOHOMUYECKOTO Pa3BUTHSL, IPU
KOTOPOM IMPEATNOJAracTcsi OTBETCTBEHHOE OTHOLIEHWE YEJIOBEKAa K IPHUPOJHBIM
pecypcam [141]. XoTs B KpaTKOCPOUHOU MEPCIEKTUBE pa3pabOTKa M BHEIPEHUE
«3EJIEHBIX» TEXHOJIOTMI MOKET OBITh TOPOrOCTOSIIUM JEJIOM, B KOHEYHOM HUTOTe
OHM CO3JAI0T SKOHOMUYECKHE BO3MOXHOCTH, KOTOPBIE HE CTaBAT IOJ YIpo3y
CIIOCOOHOCTh MPUPOJIHBIX AKTUBOB MPENOCTABIATH PECYPChl U HKOJIOTHYECKUE
yenyru ans Oyaymmx mokonenuid [142], [143]. JleHCTBUTENbHO, «3€JICHBIEH
TEXHOJIOTUU COCPEIOTOYEHBI HA YCTOMYMBBIX MHHOBAIUSX, KOTOPHIE YUUTHIBAIOT
KPaTKOCPOYHOE U JIOJATOCPOYHOE BO3JIEHCTBHE SKOHOMHUYECKON JEATEIbHOCTH Ha

obmectBo u mpupoay. OJHAKO YCTOWUYMBBIE MHHOBAIIMM HE OTIPAHUYHBAIOTCS
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MOCTEMEHHBIMU U3MEHEHUSAMH B CIOCcO0ax MPOU3BOJICTBA MPOayKIuu. HanpoTus,
ATO KOHIIENTYyaJbHBIM CIBUT B YyIpPaBICHWHU, MPOU3BOJCTBEHHBIX IIpolleccax M
KaHajaxX IMOCTABOK, MPEANOJaralmlifiii 0CO3HAHUE TOrO0, YTO MPOIYKT SIBJISIETCS
4acThlo 1e0i sKkocuctemsl [144], [145]. 3HauuTEILHBIM U3MEHEHHEM, KOTOPOE
MOXKET CIIOCOOCTBOBAaTh TaKOMYy OCO3HAHHUIO, SBIISIIOTCS  PEBOJIIOIIMOHHBIC
WHHOBAIlMU, 3aTparuBarolive Bcio otpaciab [146], [147]. Ilepexom Ha
AIIEKTPOMOOWIIH, IUPKYJISIPHASI SKOHOMHUKA (HaIpUMep, MOBTOPHOE HUCIIOIb30BaHUE
MPOMBIILJICHHBIX OTXOJ0B U BEIOPOCOB), IKOHOMHUKA COBMECTHOTO UCIOJIH30BaHUS
U [U(PPOBHU3AIUSI - BCE ITO OTIWYHBIC MPUMEPHI TAKOTO pojaa WHHOBanui [148].
Korga koMnaHuu CTaIKUBAIOTCS ¢ 03a00UYEHHOCTHIO KJIIMEHTOB IO MTOBOJTY OXPaHbI
OKpY>Karolllel cpejibl, MHHOBAIlMM MOTYT MOMOYb UM HAWTHU PEUICHUS C TOYKHU
3peHUsS KIWEHTOB, BBISIBUTH TOTPEOHOCTH HOBBIX KIHMEHTOB, OCOOCHHO
9KOJIOTMYECKU CO3HATEIbHBIX OTPEOUTENEH, 1 00eCIeUUTh OBICTPBINA OTBET PhIHKA
¢ moMol1bio nHHoBarui [ 149], [150].

HecmoTpss Ha mUpOKyH MOMAEPKKY, MEKIY IMOTCHIIMAJIOM TEXHOJOTHUN IS
COJICUCTBUS YCTOWYMBOIO PA3BUTHUS U €T0 pealin3alieil 0cTatoTcsl MpoOebl, U Pl
BOIIPOCOB TpeOyeT nanbHeinero BHuManus. Cpeau NpuMepoB TaKUX BOIPOCOB -
HEONPEACICHHOCTh B OTHOIICHHH HauOosnee A(DPEKTUBHBIX WM TMOIXOAIINX
TEXHOJIOTUA B KaKMX KOHTEKCTaX M Kak 3TO MOXHO OIEHUTh, Haumboliee
3G (HEKTUBHBIX CIIOCOOOB TEXHOJIOTMUECKUX IEPEXO0J0B, HAWIYYIINX CIOCOOOB
BHEJIPEHUS TEXHOJIOTUM U HAIJIEKAIIEH NOANCP)KKA MHHOBALMM, B TOM YHUCIE 3a
npeaesaMu  HalMOHaNbHbIX rpanul] [151]. TloBblieHHE TEXHOJIOTHYECKOTO
MOTEHIIMAJIa CTPaHbl O3HAYAET HE TOJILKO HAJIMYME JIOCTYIa K TEXHOJOTHUSM, HO U
Takue OJaronpusaTHBIC (PaKTOPhI, KaK «4YeI0BEUSCKUH, PU3nIecKruid, (PMHAHCOBBIMH,
MHCTUTYIUOHAIBHBIA W OpraHu3aiMoHHbIM Kanutanm» [151]. BoiabmuHCTBO
Pa3BHUBAIOLIMXCS CTPAH MCHBITHIBAIOT ACPUUUT 3TUX (PAKTOPOB, YTO OOBACHSAET
OTPAaHUYECHHOE PACHPOCTPAHEHUE HOBeHmMX TexHosorui [152]. OpHako oHU
MEHSIIOTCSI ¥ SBOJIIOIMOHUPYET B IUIAHE Pa3MEpOB, IJIOTHOCTH HACEJIEHUsI, BUJIOB

NEeSATEeNbHOCTH, TPAHCIOPTa, HH(PPACTPYKTYpPbI, BBHIOPOCOB YIJIEKUCIOrO rasa,
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MPOU3BOJICTBA CTOUHBIX BOA U Mycopa [153] u HyknaroTcsa B aAanTUPOBAHHBIX MO/
KOKIYI0 CTpaHy MOAXOJIOB M METOJIOB MHHOBALIMOHHOrO pocta. CokpauieHue,
MOBTOPHOE MCIOJIL30BaHUE U ITepepadOTKa SBISIOTCS OCHOBHBIMU HHCTPYMEHTAMU,
MO3BOJIAIOIIMMA  MUHUMU3UPOBATh HETAaTUBHOE BIMSHUE IPOU3BOJACTBA Ha
oKkpyxkKaromyto cpexy. OgHum u3 HamOoliee aKTyaJdbHEWIIUX 3aJad SBISIOTCS
YTHJIH3AIUS OTXOJ0B, OYJb TO OTXOJBI MPOMBIITUICHHOCTH WU OBITOBBIE OTXOBI
[154]. Ecnu MBI X0TUM 0O€CHIEUHUTh YCTOMUMBOE OymyIiee NI 4eOBEYECTBA, MbI
JIOJDKHBI HAYYUThCS MIPE0TBpaIiaTh, MUHUMU3UPOBATH, IOBTOPHO MCIOJIb30BATh U
nepepabaTeiBaTh OTXOAbl [155], [156]. PaccMOoTpuM OCHOBHBIE HMCTOYHHUKH
COBPEMEHHBIX OTXO/IOB.

['opHogoObIBatOIas JIEATEIBHOCTh OKAa3bIBAET 3HAUYMTEIILHOE BO3JCHCTBUE Ha
OKPY’KaIOIIyI0 Cpely, OCOOCHHO B IUIaHE pa3pylIeHUS €CTECTBEHHOW Cpeabl
oOuTaHus U yTpaThl 0nopaznoodpasus [157]. [loBTopHOE HCTIONB30BAHUE IIAXTHBIX
OTXOJIOB TO3BOJSIET MPUMEHSATH UX C MOJB30M, B TO BpeMs Kak MepepadoTKa
MO3BOJIAET M3BJEYb KOMIIOHEHTHI PECYPCOB WJIM IMPEBPATUTH OTXOJbI B LICHHBIC
npoayktel [158]. OpHako cerogHs MHOTHE W3 MpPEeAIaraéMbIX KOHLETIUN
MOBTOPHOTO MCIOJIB30BAHMS U TMEPEPAOOTKHU MIAXTHBIX OTXOJ0B HEPEHTAOCTHHBI.
[TooToMy monaBnsoniee OONBIIMHCTBO IIAXTHBIX OTXOJOB  MO-TPEKHEMY
NOMENIaeTcss B XpaHwiuia oTxonoB [159]. Jns pa3paboTku SKOHOMHUYECKHU
3¢ (HEKTUBHBIX BAPHAHTOB TOBTOPHOTO UCIIOIH30BAHUS U TIEPEPAOOTKH, a TAKKE IS
NpeAOTBPAICHUS MHUTPALMK 3arps3HSIONIUX BEIIECTB U3 PEKYJIbTUBUPOBAHHBIX
XPaHWIUI] OTXOJOB B JIOJITOCPOYHON MEPCIEKTUBE HEOOXOIMMBI 3HAYUTEIHHBIC
uccienoparenbekue yeunus [ 160].

Hpyroii HacymHoM mnpoOnemMoll U 3amayed SBISETCS BOIPOCHI MOBTOPHO
UCIIOIb3YEeMOM M miepepaboTaHHON BOJIBI, KOTOPas B 3aBUCUMOCTH OT 3arpsi3HEHUH,
COJICPIKAIIIUXCS B CTOYHBIX BOJIax, U MX OYyAylIEro MOBTOPHOTO HCIOJIb30BaHUS,
MOTYT OBITh TNOO HEMOCPEACTBEHHO MCIOJIB30BAHBI MIOBTOPHO, TINO0 00pabOTaHbI
U TOBTOPHO HKCIOJIb30BaHbl (penupkyiupoBanbl) [161]. Tlepepaborannas Bojna

TAKIKC MOXKET CMCIIMBATLCA C INOBCPXHOCTHBIMHU WKW IOA3CMHBIMHU BOJaMM JJIA
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YBEIIMUEHHUS 3aIlacoB, CHIXKAsI DSKOHOMHUYECKHE M OSKOJIOTMYECKHE 3aTpaThl,
CBSI3aHHBIE C CO3/JaHMEM HOBBIX MCTOUYHHUKOB BOJIOCHAOXKEHHS B paMKax pa3BUTHS
LUPKYJSIPHON DKOHOMHUKHU BOJHBIX pecypcoB [162].

Poct Hacenenusi COOTBETCTBEHHO MPHUBEN K POCTY MOTPEOSICHUS, KOTOPOE B CBOIO
ouepellb TMPHUBEIIO K POCTY OBITOBBIX OTXOJOB, TpeOys pa3pabOTOK Mep M0
ynpaBieHuro uMH. Haubosiee npennoyTUTEIbHBIMU METOJAMU  yIIPaBJICHUS
OTXOJAaMH SBIIAIOTCA MPENOTBPAILCHHE WIM MHUHUMHU3ALUs OTXOAOB. YdYacTue
HAceJIeHUsI B pa3JieJIeHUU OBITOBBIX OTXOJIOB JIJIi TIOBTOPHOTO HCIIOJIb30BaHUS U
nepepadOTKU SBJISETCS KIOYOM K COKpAIICHUI0 00BEMOB 3aXOPOHEHHS OTXOJI0B
WM YBEJIMYEHUIO KOJIMYECTBA OTXOJIOB, BBIBOBUMBIX C TMOJUTOHOB [163].
DKOJIOTUYECKHE TIOCIICJCTBUAS TOBTOPHOTO WCIOJIB30BAHHUS W TEpepadOTKH
TBEPJIBIX OBITOBBIX OTXOJIOB OBLIHM MTOKa3aHbl B KOHKPETHBIX HCCIIeIOBaHUAX [164],
[165], [166] xak BBITOAHBIE C TOYKH 3PEHHUS CBIPBS, PECYPCOB, 3aTPaT U COKPALIEHUS
KOoJIM4ecTBa CBAIOK. [Ipo0iembl, CBSI3aHHBIE ¢ OTXOAaMH, MOTYT OBITh Pa3HBIMHU B
pa3HbIX CTpaHaxX, HO IMyTH pEHIeHUs MpPoOJieM CEeKTopa OTXOJ0B MOTYT OBITh
obmumu. [lpuMepsl U3 NPaKTUKU JOKA3bIBAIOT, YTO KOHIIETIUU SKOJOTMYECKON
YCTOMYMBOCTU NPUBOIAT K SKOHOMHH PECYPCOB M OKa3bIBAIOT IMOJIOKUTEIBHOE
BIIMSAHUE HA OKPYXKAOIIYI0 Cpeay, JdaBasg KOHKYPEHTHBIE NPEUMYIIECTBA
koMmnaHusiM. [IpenoTBpailieHre U COKpallieHue 0TXOJI0B Y UCTOYHUKA OyAYT UMETh
MEPBOCTETIICHHOE 3HAYECHHWE ISl BCEX CTpaH, 4YTOOBI JOOUTHCA pagUKaIbHBIX
VM3MEHEHUI B HAMPABJIECHUH SKOJOTU3AIMU CEKTOpa 0TX0A0B [167].

Hapsimy ¢ pocToM HacelneHUsT W NPOU3BOJCTBA MPOAYKTOB IMHUTAHUS BO3POCIO
noTpebJieHre OeXKIbl U TeKCTUsA [168], 4TO MpHUBENO K PE3KOMY YBEIMYCHHUIO
KOJIMYECTBA TEKCTUIbHBIX 0TX0A0B [169], [170]. Ilo omenkam YmpaBieHus MO
TBEPJIbIM OTXO0JaM ATEHTCTBa MO oxpaHe okpyxatomen cpensl (EPA), B CIIA
aMepuKaHIIbl BeIOpachiBatoT Oosiee 30,8 KT 0J1€3KIbI U TEKCTHIIS HA YEJIOBEKA B TO/I,
a OoleK/Ia W Jpyrue TEKCTHIbHBIE HM3JIeNIUsSI COCTaBISAIOT OKoJIo 4 % TBepAbIX
ObITOBBIX 0TX0/10B [171]. B Benukobpuranuu cpeaHuii morpedbutens BbIOpachiBaeT

30 xr ozex bl U TeKCTUs B rof [172]. DTo cepbe3Has 3KoJIorudeckas npoosiema,
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OCOOEHHO €CJId Y4YeCTb, YTO MPOM3BOJCTBO TEKCTUJISL TPeOyeT 3HAYMTEIbHBIX
IpUPOAHBIX pecypcoB. Hampumep, utoObI mpoussectu 1 Kr xjorka, Tpedyercs ot 7
000 ngo 29 000 mutpoB Boabl U OT 0,3 mo 1 kr HedTu [173], 4TO BHI3BIBAET
HEOOXOIMMOCTh pa3pabOTKM HX MOBTOPHOTO HCIOJIB30BAHUS M TEPEpadOTKU.
Hpyrum Haubosee ObICTPOPACTYIIUM MOTOKOM OTXOJOB MOTPEOJICHUS SBIISIFOTCS
OTXOJIbI JIEKTPUUECKOT0 U AJEKTPOHHOTO 000opyaoBanus [174].

HemanoBaxnoe wmecTto B pa3pabOTKE WHHOBAIMOHHBIX TEXHOJOTUHA HMEET
COXpaHEHUE U PallMOHAIBHOE UCIOJb30BAaHUE FIKOCUCTEM U MIPUPOIHBIX PECYPCOB.
OcCOoOeHHO 3TO aKTyajJbHO JJIsl CTpaH C pa3BHUBAIOIICHCA 3KOHOMHKOM, KOTOpbIE
UMEET MPEUMYIIECTBO Pa3BUTHUSI CBOEH SKOHOMMKH, HE JIOMyCKas TeX OIIMOOK,
KOTOpbIe OBUIA JAOMyLIEHBI B pa3BUThIX cTpanax [175], [176], [177], [178].
Hanpumep, co3nanue MeramnoiarcoB ¢ COXpaHEHHEM OO0JIbIIOT0 MacCHBa IPUPOIHBIX
necoB U MapkoB [179]. OtMmedaeTcs, 4TO OHU TaKKE UTPAIOT ONPENEICHHYIO POJb B
coluaigbHON cepe U KU3HHU 00IIecTBa, HAPUMED, 03€JICHEHUE WM TOBBIIICHNE
BU3YaJIbHOM 3CTETHKU MPUPOAHBIX JIAHAIAPTOB; AEPEBbs U PACTEHUS B KaKOH-TO
Mepe CHUXKAIOT BEIOPOCHI MAPHUKOBBIX ra30B, PUKCUPYS SMUCCHUIO YTIEPOJa; KpoMe
TOT0, 3€JI€HbIE 30HbI CO3JAI0T paccialIIsIIoIINe PEeKpeallMOHHbIE MPOCTPAHCTBA B
METaIoJIncax, IpeaoCTaBIsAsl BO3MOKHOCTH ISl COUMAIIBHONW aKTUBHOCTH JIHOJEH,
YKUBYILUX WK paOOTaIOIIKNX B 3TOM paiioHe. PalinoHanbHbIN MOJX0/1 K YIIPABJICHUIO

TOPOJICKUM MPOCTPAHCTBOM CBsizaH ¢ [180]:

v\ COXpaHEHHEM IPUPOIHOU CPEIHI,

v\ BOCCTaHOBJIEHHEM JIEIPAJAUPOBABILIUX 3€JIEHBIX 30H,

v\ NPOABHKEHHEM 3€JEHBIX TEXHOJIOTHIA,

v' UHHOBALIMOHHBIMHU DHEPrETUUECKUMHU PELICHUSIMH,

v’ IpoaBHMKEHHEM MECTHOMU IPOMBIIUICHHOCTH M OM3HECA, OCHOBAHHOIO
Ha OXpaHe OKPY’KAIOLIEH Cpebl,

v' UHBECTUPOBAHUEM B BO30OHOBIIIEMBIEC HCTOYHHUKH SHEPIHH,

v

9KOJIOTHYCCKH YU CTBIM TPaHCIIOPT,

v\ yBEIIMYEHHEM PACXOJI0B Ha OOIIECTBEHHBIN TPAHCIIOPT,
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OTpaHUYICHHECM JIBUKCHUA B ICHTPAX ropo/10B,
MMPCAIIOYTCHUCM TICIICXOAHOMY UJIN BCJIOCUIICAHOMY TPAHCIIOPTY,
aBTOMOOMJIM Ha AJIbTCPHATHUBHBIX BHAAaX TOILJIMBA,

yMEHBIIIEHUEM TTPOOOK B TOPOJIAX,

NS N N NN

WHHOBAIIMOHHBIMUA ~ PEIICHUSIMH, PETYJTUPYIONIUMH  MPOITYCKHYIO
CIIOCOOHOCTH TOPOJIOB,

3€JICHBIMU U OTKPBITHIMU MPOCTPAHCTBAMH,

9KOJIOTUYHBIM CTPOUTEIIHCTBOM,

3¢ (HEKTUBHBIM UCTIOJIb30BaHUEM TTPUPOIHBIX PECYPCOB,

<N X X

YBEIIMYEHUEM JIOJIU BTOPUIHOM MepepadOTKH U
v\ IpaBUIILHBIM YIPABJIEHUEM BOIHBIMH PECYPCAMH.

[Iporpamma OOH no okpyxaromei cpene (2012) yrBepkaaeT, 4To «KIOY K
YCTOMYMBOMY PpAa3BUTHIO JIEKUT B KOHIENUMH 3Koropona» [181]. Dko-ropona
OTJIMYAET OT OOBIYHBIX TOPOJIOB KAYE€CTBO FOPOJICKOM Cpeibl M yA0OCTBO JJIs )KU3HU,
KOTOpBIE XapaKTepU3yIOTCS CICIYIOMUMH OCOOEHHOCTSAMH: KOMITAKTHOCTb,
CMeEIlIaHHAas 3aCTPOiKa, TPAHCTIOPT C HU3KUM DHEPTOMOTPEOICHUEM, TPOU3BO/ICTBO
BO300HOBIIIEMOM SHEPIUU M yMEHBIIICHHE OOIEero 3Koyorudeckoro ciena [182].
TemaTuueckne  HMCCIEJOBAHUS  O3C€JIEHEHWST  TOpPOJIOB  MOTYT  TOKa3aTh
MHOT000CHIAONINE PEe3yJIbTaThl Ha MYyTH K YJIYUIICHUIO OKPY>KArolEWl Cpebl,
Ka4yeCcTBa KU3HU U OJITHOBPEMEHHO CO3/1aTh HOBbIC MEPCIEKTUBBI U SKOHOMUYECKHE
BO3MOKHOCTH JIJIs YCTOMYMBOTO pa3BuTUs obmectsa [183].

Hapsiny ¢ ropoiCKuMy MHHOBAIIMOHHBIMU TEXHOJIOTUSAMU CEJIbCKOXO3SIHCTBEHHbBIE
3€JICHbIC MHHOBAIIMOHHBIE TEXHOJIOTHU JIal0T HOBBIA UMITYJIbC U BO3MOXXHOCTb JJIsI
CKOOPAMHUPOBAHHOTO Pa3BUTHSI SKOHOMUKH, OOIIECTBA U SKOJIOTUYECKUX PECYPCOB
[184]. ITockoapky Bcsi 0a3ucHas COCTaBIISIONIAS IUBHIM3AIMH YEJIOBEUSCTBA M
CYIIECTBOBAHMUSI CaMOI'0 4eJOoBEKa OCHOBaHA Ha JIUTOC(Epe U €ro IioJ0pOTHOM
CJI0€ TIOYBE Harpy3ka, OKa3blBaeMasi Ha HEe Takke KojoccaibHa. Ilpu3HaB
Jerpajaliio  3eMelib BaXHOW HSKOJIOTHYECKOM mpobiemMod B 14-off riaBe

ConelicTBUE yCTOMUMBOMY BEJEHUIO CEIBCKOTO XO3SMCTBA M PA3BUTHUIO CEIIbCKUX
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paitonoB IloBectkm mus Ha XXI Bek, Obuta TpUHATA 3a7a4a MO pa3paboTke
JOJITCOCPOYHBIX HAIIMOHAJIBHBIX M PErHOHANBHBIX MPOTPAMM [0 COXPAHEHUIO U
BOCCTaHOBJICHUIO 3eMenb. CornacHo naHHbIM [185], «okono 25% mnoBepxHOCTH
MaxOTHBIX 3€MEJb MO0 BCEMY MHUPY CUUTAIOTCS JErPaJIUPOBAHHBIMU; €KErOJIHO K
oO1e 1omaan AerpaiupoOBaHHbIX 3eMelb A00aBIseTCS OKOJO 12 MUIIMOHOB
TeKTapoB. OKOHOMHUYECKHW ymiepd OT Jerpajgaiid 3eMENbHBIX pPecypcoB
onenuBaercs B 490 munnuapaos gosuiapo CIIIA exerogHo, 4To COCTaBIISIET OT
TPEX J0 WECTHU MPOLIEHTOB BCEMUPHOTO BaJIOBOTO BHYTPEHHETO Mpoaykray. B 2010
roxy B pamkax KonBeHiuu o 6uonorndeckom paznooOpaszuu ObUIH pa3pabOTaHbl
AWTH-LIEIM 10 BOCCTAHOBJICHUIO JErPaJupOBaBIIMX JIKOCUCTEM, KOTOpPbBIE
npeaycMaTpUBalOT BOCCTAaHOBIEHHE HEe MeHee 15% aerpaainupoBaBIIMX SKOCUCTEM
k 2020 roxy. OnHako Ha ceroaHs HU ogHa u3 20 1eneBhIX 3a1a4 ANTH B 00JacTu
ouopasHooOpasusi, He Obula jgocturHyta [186]. B cosmaBmielics cutyaruu
CTAHOBUTCS SICHO, YTO B JAJIBHEHUINIEM MPOJOBOIHCTBEHHAS 0€30MaCHOCTh OyJeT
3aBUCETH OT TOr0, OYIyT JIM 3eMeNbHbIE, TOYBEHHbIE U BOJHBIE PECYPCHI TIAHETHI
coxpaHeHsl. “3a00Ta 0 3eMJie, O BOJIHBIX pecypcax U 0COOEHHO O 3I0POBbE MOYB B
JOJITOCPOYHOM  MEPCHEKTHBE HMMEET OCHOBOIIOJArarouiee 3HAYEHUE A
oOecrieueHus TOCTyMa K MPOOBOJILCTBUIO B YCIOBHUSX TTOCTOSIHHOTO YKECTOUYEHUS
TpeOOBaHMI K TMPOJOBOILCTBEHHOH 1enouke” [187]. Baxkneimmm mrarom Ha myTu
K JIOCTH)KCHHIO STOM IIeNu SIBIsieTCs pa3paboTka OecTpuCTpacTHBIX METOIHK
OTIpEICJICHUS PUOPUTETOB, KOTOPHIE MOMOTYT YCTAHOBUTH KJIFOUEBBIE 00IaCTH ISt
BoccTaHoBienus [188]. s ocyimiecTBieHns u3MeHeHUH OTpeOyeTcsl coueTaHue
MOJIXOJIOB «CHU3Y BBEPX» U «CBEPXY BHU3», KOTOPHIC MPOJABUTAIOT UHHOBAIMU U
peIIeHMsI, OTBEUAIONINE PAa3HOOOPa3HBIM TOTPEOHOCTSIM M HWHTEpPECaM MECTHBIX
COOOIIIECTB, a TaKKE OTMEYAETCS O HEOOXOJIMMOCTH YACIUTHh OOJbIIE BHUMAHUS
TEPPUTOPUATIBHOMY YIIPABJICHUIO. DTOT aKIIEHT JOJKEH 00bETMHUTH U COTIacOBaTh
IUIAHUPOBAHUE  3E€MJICNOJIB30BAHMS, YIIPABICHHE MPUPOAHBIMU  pPECypCcCaMu,

COUAJIBHO-O9KOHOMHYCCKOC PA3BUTHC TGppHTOpI/Iﬁ, a TaKKC IIIAaHUPOBAHHUC U
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BHEApPEHUE  YCTOWYMBOM  WHQPACTPYKTYphl A JOCTIDKEHUS  IIenieid
Ooropa3zHooOpasus U yCTOMYMBOTO pa3BuTus [186].

[InanupoBanue 3emiienonb3oBanus (I13) s AOCTHXKEHUST HEUTPaTbHOCTU
nerpagaiuu - 3emens  (H/A3) Hyxkmaercs B MeTolmax U HHCTPYMEHTAX,
NOJIJIEP>KUBAIOIIUX OMpeieieHre ayuux pemenuid 113 ¢ Touku 3penus nepexoaa
OT TEKYIIUX JerpaJallMOHHBIX MpPakTUK 3emienonb3oBanus (I13) u ynpasneHus
3emenbHbIMU pecypcamu (Y3P) k nmyumum Bapuantam 113 u Y3P [188].

B »TOoM HampaBieHuu pa3paldaThIBAlOTCS W MPEIIAraroTcs NPAKTUKU WIH MEpPbI
YCTOMYMBOIO YIpaBJICHUS 3eMeNbHbIMU pecypcamu (Y VY3P), KOTOpbie TOMKHBI
BHEJIPATBCA MyTeM MHTETpaluyd COLMAIbHO-OKOHOMHYECKUX TPUHILHUIIOB C
skonoruyeckumu npoodiemamu [189]. Ipaktuxu YVY3P ciyxar ans noanep:xkanus
DKOJIOTHYECKON YCTOWYMBOCTH M CTaOWMJIBHOCTH DJKOCHCTEMHBIX YCIyT, U
npeacTaBiser coOoi HabOp BO3MOXXHBIX TEXHOJOTHM, MPAKTUK W TMOJIXOJ0B K
yIPaBICHUIO 3eMeNIbHBIMU pecypcamu [190].

MupoBoii 0030p mpupomocOeperaronux mnoaxoaoB u TexHosoruit (MOIIIIT)
npeaaraeT npuBeacHHbIe HA pucyHke 1.3.2 mepol usmepenus Y Y3P B kauecTse
npuMepa, KOTOpbIE NMPUMEHSIOTCS B MIPUPOJOOXPAHHOM CEIBCKOM XO3SMCTBE U B

CXeMaX YKOJIOTHYECKH 0€30IIaCHOTO CEIhCKOro Xo3siicTpa [191]:

T e
T OPeEANCABraIST MCACABROBa MM
FAMCIOASTHAX PacCTErHEE, KycTap o n

TP YT YRS A e
T MSCTO DM BOOART M A e D SO e
Croaorem

- AP OACAMMTEALIES AN MOCTOMMID

Wi -

BB AAS LT B R AA T O T e O BT e
P R R T A > mrE chadc wu
CT R VHTY D s A .

Pucynox 1.3.2 Usmepenus YVY3P (ucrounuk: Harari, 2017)

KiroueBbIM  MOMEHTOM  SIBJISICTCS  BBIOOpP CXEM YCTOHYMBOIO  YIpPAaBJICHUS
3emenbHbIMU pecypcamu (Y'Y 3P) noaxoasuux Jisi KOHKPETHBIX YCI0BUNA. BbiOop
TaKOM CXEMBI JIOJDKHO OBITh HAIPABJICHO HE TOJBKO Ha BOCCTAHOBJICHUE MPOIION

Jerpaaaiiu, HO U Ha IPeI0TBpallleHe Oy ayIiei 1erpaaalun, KoTopas MOXKeT ObITh
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BbI3BAHA HECOOTBETCTBYIOUIMMU MPAKTUKAMHU  KCIOJIb30BAHHUS  3€MEllb U
yIpaBieHus 3eMeNbHbIMU pecypcamu [192]. Takum obpa3om, sl opraHu3aluu
JI€TaJTbHOI0O MOHUTOPHUHIA M TOUYHOW OLIGHKHU Jierpajaliuu 3eMenb, 3QPEeKTUBHOTO
YCTOMYMBOTO YyMPABICHUS 3EMEIbHBIMH pECypcaMu HEOOXOAMMO YYHUTHIBATH
MHO>KECTBO 3HAHUMU, UCTIONB3YS PA3TUYHbIE METOIbI U MACIITAObI, aJaITUPOBAHHBIE
Y IPUMEHUMBIE U YYUTHIBAIOIINE CHEIU(DUKY JIOKATBHBIX YCIOBUN U BO3JCHCTBUN
[193].

AHaIM3UPys CUTYaALUIO M0 MPAKTUKAM JOCTHKEHUS 1IeJIeH yCTOMUYUBOTO Pa3BUTHUS
U JIOCTMIKEHHUS PaIMOHAIILHOTO MPHUPOJONOIL30BaHMs, TMPU KOTOPOM OyleT
oOecrieueHa 0€30TXOAHAsT TEXHOJIOTMSI  Pa3BUTHS, TMOJOOHO MPUPOJIHBIM
HKOCUCTEMAM BCe OOJbIIE MpEaaraeTcsl Mepexo] K IUPKYJIIPHON HKOHOMHKE
[194], [195], [196], koTOopass omupaeTcss HA WJECU MPOMBIILUICHHON 3KOJOTMU U
IPOMBIIIEHHOT0 MeTabonu3Ma, cpopmynupoBannbie B 1970-x u 1980-x ronax Ha
OCHOBE II€PEOCMBICIEHUSI MPOMBIIUIEHHBIX npoueccoB [197]. LupkynspHas
HPKOHOMMKA TPEJCTABISIET COOOW CTUIIb SKOHOMUYECKOTO Pa3BUTHUS, KOTOPBIU
MO3BOJIIET TOBBICUTH A(PGHEKTUBHOCTh HCIIOIB30BAHUSI PECYPCOB, 3AMUTUTH U
YIYUIIUTh OKPYKAIOIIYIO Cpely U 00ecrieunTh ycToiunBoe pazputue [198], myrem
MIPOU3BOJICTBA U MOTPEOJICHUSI TOBAPOB U YCIYT Yepe3 3aMKHYThle MaTepUalbHbIC
MIOTOKH, B KOTOPBIX DKOJOTHYECKHE BHEMIHUE (HDaKTOPHI YUUTHIBAIOTCS C CaMOTO
HayaJia MpOeKTUPOBaHUs IpoayKTa i yeiayru [199], [200]. ITo muenuto Kirchherr
et al., mOupkynspHas HKOHOMHKA JCHCTBYeT Ha MHUKPOYpPOBHE (TIPOIYKTHI,
KOMIIAHUM, TOTPEOUTENN), ME30ypOoBHE (PKOMHIAYCTpUAIbHBIE TIAPKU) U
MakpoypoBHe (ropoji, peruoH, crtpaHa u jgaiuee) [201]. DToMy TOJKHBI
CIIOCOOCTBOBAaTh HOBBIC OWM3HEC-MONIETM W OTBETCTBEHHBIC TOTPEOUTEIIH.
CrnenoBaTelnbHO EPex0/1 K MUPKYISIPHON 9KOHOMUKE TPeOYyeT MOCTAHOBKY IIeJIeH U
3aJ1a4, TIIATEJIbHOTO IJIAHUPOBAHUS U pa3pabOTOK CTPATETU yIpaBJICHUS HA BCEX
YPOBHSIX OpTraHU3AINHA U KOHEYHO K€ OTBETCTBEHHOTO OTHOIICHUS TOTPEOUTEIIMU
[202]. OHa MOXET UrpaTh BAXKHYIO POJb B YCTOMYHUBOM PA3BUTHUU U YNPaBICHUU

XO3SMCTBYIOIIMM ~ CyOBEKTOM, 4YTO  oOecnedyMBaeT  JOJITOCPOYHYIO  €ro
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paboTOCTIOCOOHOCT, W TapaHTUPYET HKOJIOTUYECKHUE W COLUAJIBHBIC BBITOIBI.
['MaBHBIM KpUTEpPUEM JIJIsi €r0 JOCTUKEHHUS BBINOJHATH MPUHIUI 3aMKHYTOCTH
KOKJIBIM XO3SIMCTBYIOIIMM CYOBEKTOM, MPEAYCMOTPEHHBIX B paMKax CBOUX
ctparernyeckux MmiaaHoB [203]. OTmedaercss HEOOXOAMMOCTb CTPYKTYypH3alUU
00beMOB TOTPEOJICHUS] TMPUPOJIHBIX PECYPCOB C YYETOM TEXHOJOTUYECKOU
(G (HEKTUBHOCTH M OTXOJIOB, TO3BOJIIONIAS OOBEAMHUTH TMEPBUYHBIE TPUPOIHBIC
pecypcbl C KOHEYHBIM TMOTPEeOJEHHEM U TMO3BOJSIONIMM OLEHUTh pa3Mephl
TEpSEMBIX IIEPBUYHBIX NPUPOAHBIX pecypcoB [204]. HecmoTpst Ha ycunus Bee ele
YETKOTO OMNpEJCNICHUs] MOJeNe UUPKYISIpHOro Ou3Heca U MPeJIoKEeHUN
HUPKYJISIPHOM LIEHHOCTHU He omnpeneneHsl [200].

B cBoro ouepenp OHMOPKOHOMHKA TIPEACTABISET COOOM SKOHOMHUYECKYIO
JEATEIIbHOCTh, CBSI3AHHYIO C IMPOU3BOJACTBOM, HCIOJIb30BAHHEM M COXPAaHEHUEM
OMOJIOTUYECKUX PECYpCcOB, KOTOpas BKIOYAaeT B ce0s pa3paboTku B 00JIacTH
OMOTEXHOJIOTUM, HAIMpPaBICHHBIX Ha CO3JaHUE HOBBIX MPOJYKTOB M MPOIIECCOB
[205]. buoskoHOMHKA OTBOIUT HOBYIO POJIb TPAJAUIIMOHHBIM OMOOCHOBaHHBIM
CEKTOpaM: CEIbCKOMY, JISCHOMY, PRIOHOMY XO3SIICTBY U aKBaKyJIbType B MPOIECCe
nepexofa OT MCKOMAaeMOW K IUPKYJSPHOW M YCTOMYMBOW OMOOCHOBAHHOM
HPKOHOMHKE. DTHUM CEKTOpaM IMPEACTOUT CTOJKHYTHhCS C PACTYIIUM CIPOCOM Ha
oromMaccy, He0OXOIUMYTO TSI HOBBIX IIEMOYEK CO3/1aHusl T0OABICHHONW CTOUMOCTH,
U TPU 3TOM HE MPEBBINIATH JKOJOTMUECKUX TPAHUI] MPU BBHIOOPE HCTOYHHKOB
ouomaccel [206]. Ha I'mo6anbHOM cammurte 1o 6noskoHomuke 2020 roma, TepMuH
"OuoskoHOMHKA" OBLI  oOmpefeiaeH Kak "TPOU3BOJICTBO, HCIIOJh30BaHUE,
COXpaHEHHWE U  BOCCTAHOBJICHHE  OMOJOTMYECKUX  PECypcoB,  BKIIOYas
COOTBETCTBYIOIIME 3HAHUS, HAy4YHbIC AUCUUIUIMHBI, TEXHOJOTMU W HWHHOBAIWU,
oOecrieunBaroIIfe YyCTONYNBBIE pelieHns (MH(popMaIuio, MpoayKThl, IPOLIECCH U
YCIYTd) KaKk BHYTPHM BCEX CEKTOPOB SKOHOMHKHM, TaK M Ha YypOBHE HX
B3aUMOJICHCTBUS, U COJICUCTBYIOIIME MEpexoay K ycToiunBoi 3xoHomuke" [207].
®AO cuutaer OGMO’KOHOMUKY HHCTPYMEHTOM, KOTOPBIH HE TOJBKO OOECIEeUUT

pacTtymee HAaCCJICHUC IIJIAHCThI ITMTATCIbHBIMUA U I[O6pOKa‘-ICCTBeHHBIMI/I IIUIICBBIMHU
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MPOAYKTaMHU U MPEAOCTABUT BO3MOKHOCTH JIJI1 YCTOMYMBOIO PA3BUTHUS U CO3/IaHUS
HOBBIX pa0OYMX MECT, HO U TMO3BOJIUT CHU3UTH BPEI JIJISl OKPYKAIOIIEH Cpenbl U
cokpaTuTh  orxoabl  [208], cmocoOCTBYss Opu  3TOM  [OBBIIICHUIO
MPOJIOBOJILCTBEHHOM OE€30MAaCHOCTH ¢ YJIYUIIECHUIO TUTaHUA, YKPEIUICHHUIO
HMCTOYHUKOB CpEICTB K CYIIECTBOBAHHUIO B CEIbCKOW MecTHOCTH. I[Ipumepamu
TIOJIOKUTEIIBHBIX TIPAKTUK SIBISIIOTCS MPOM3BOACTBO Omormiactuka [209], [210],
ouonectunuaoB [211], opranmyeckux ynoopenuit [212], [213], moBTOpHOE
ucroyib3oBanue Ouomaccol [214] u np. [ns BHeAgpeHHs] JydIIUX MPAKTHK
OMOPKOHOMUKH TIpeJJaraercsi MPOBOJIUTh HAy4YHBbIE W3bICKAHUS, HCXOAS U3
MECTHBIX YCJIIOBUM U Tpaauiui [215].

Hapsny ¢ nprBeieHHBIMU BBIIIE CTPATETUSIMU U TOAXO0JAMH YCTOMYHUBOTO PA3BUTHUS
YYEHBIMU, MEKIYHAPOAHBIMA OPTaHU3AIUSIMU MPOBOAITCS PAOOTHI 1O W3YUYEHUIO
HOBBIX TPAKTUK YCTOMYUBOTO Pa3BUTHS, KOTOPBHIE CMOT'YT 3alOJHUTH HEAOCTAIOIINE
KOMITOHEHTHI TPakTUKyeMbIX pemeHuii. B 2008 rogy BeemupHbIil 0aHK TpeaToxKu
peleHus OpUEHTUPOBAHHBIE Ha IPUHLHUIIAX IPUPOJIBI W
npupoaoopueHTrpoBannbie pemeHus (Nature based solutions NbS), koropsie
IIMPOKO  paccMaTpUBAIOTCS KAaK HAy4YHBIMM, TaK M  MEXAYHAPOJIHBIMU
opranm3anusimu [216]. CornacHo onpenenenuto EBporneiickoit komuccuu (2020),
NbS - aT10: «Pemienus, oCHOBaHHbIE HAa TPHUPOIHOM MPHUHITUIE, YKOHOMUYECKH
¢ PeKTUBHBIC, OTHOBPEMEHHO O0ECIICUUBAIOIINE HYKOJOTHUCCKHE, COMAIbHBIC U
HKOHOMHUYECKHE MMPEUMYIIECTBA U CIIOCOOCTBYIOIINE MOBBIIIEHUIO YCTOMYUBOCTH
[217]. C TouykuM 3peHUs HOPMATUBOB, PEIICHUS, OCHOBAHHBIC HAa MPHUHIIMIAX
IPUPOJHOTO  TMOJAXOJA, OTHOCATCS K  DKOCHCTEMHBIM  BMEIIATEIIbCTBAM,
HaIpaBJICHHbIM Ha OJHOBPEMEHHOE PEIICHHE HKOJOTHMUYECKUX, COIHUATIbHBIX U
PKOHOMHYECKUX mpobiieMm [218]. DTta 1menb HEM30eKHO MpeArnoiaraeT NpsiMoe U
KOCBEHHOE B3aMMOJEHCTBUE OHOPHU3MYECKUX M COLMAIBbHBIX (PAKTOPOB B
pa3IUYHBIX TPOCTPAHCTBEHHBIX U BpeMEHHBIX MaciiTadax. [lo 3Toil npuunne yuer
CJIIO)KHOCTH KOMIIOHEHTOB OHMO(MU3MYECKUX U COLHUAIBHBIX (PAKTOPOB SIBISETCS

HEOTBEMJIEMOM  CUCTEMHOM  XapaKTEPUCTUKOU  IPUPOLOOPHUEHTUPOBAHHBIX
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pemenuii [219]. Texnonoruu NbS BaxkHbI 7151 OyAyIIETO YETOBEUYECTBA, TIOCKOIBKY
OHM CIOCOOHBI CMSTYUTH HEKOTOPbIE HETraTUBHBIE TMOCIEICTBUS H3MEHEHUS
KJIUMaTa U crnocoOCTBOBaTh OyiarococTosiHuio Jtonei [220]. B HacTosiee Bpems
CYIIIECTBYET OTHOCHUTEIIBHO HEOONBIIOE KOJIUYECTBO MPAKTUYECKHX MPUMEPOB
peanu3aluu peieHuid Ha OCHOBE MPUPOJIbI B TJI00ATILHOM MaciiTade, 4To Tpedyer
paclIMpEeHUss U MPUMEHEHUS TEOPUM, OCHOBAHHBIX HA €CTECTBEHHBIX IMOJXOJaX.
[ToaToMy ObICTpPO pa3zBuBarolIecs 00JaCTH, TAKHE KaK 9KOJIOTUYECKasi UHXKEHEPHs,
arpodKOJIOTHsI, SKOJIOTMYECKAasT HMHTEHCU(UKAIUA W HKOHOMUKA YCTOMYHMBOTO
pa3BUTHS, JOJDKHBI YHENsATh 0C000€ BHUMAHWE peaJbHBIM MPAKTUYECKUM
NPUWIOKEHUSAM C TOTEHUIMAJIOM pACIIMPEHUs] W  COLUHAIBHO-3KOHOMHUYECKON
3HAYUMOCTBIO [221].

HecMmoTps Ha oueBUIHBIE pA3INYUS B IPEAIOIOKEHUSIX U CTPATETUSAX peaIU3allnu,
KOHIICTIIIUU ITUPKYJISIPHOM, 3e1eH0M, OnosKOHOMUKHU, NbS penieHuit, o0beIMHEeHbI
OOIIIMM HJICAJIOM COTJIACOBAHUSI SKOHOMUYECKHX, PKOJOTHUUECKUX M COLIMATbHBIX
eJeH.

Ha ocHoBanum nutepaTypHoro o63opa mpoBeaeHHOTo D’Amato [222] ¢ Touku
3peHUs COJEPKaHUs, IUPKYIISIPHAS IKOHOMHKA (DOKYCHUPYETCsl Ha MPOMBIIIIIEHHBIX
rOPOACKHX MpoLeccax AJisl yCTpaHEHUs pa3pblBa MEXKIY UCIIOIb30BAaHUEM PECYPCOB
¥ DKOHOMHYECKHUM Pe3yJIbTaTOM; OMOIKOHOMHUKA - Ha MHHOBAITUSAX, OCHOBAHHBIX Ha
OMOJIOTHYECKUX pecypcax, U MPAKTUKE 3eMJICMIOJIb30BAHUS B KOHTEKCTE CEIbCKOTO
Pa3BUTHSA; a 3eJIeHasi 9)KOHOMUKA TIPEACTaBIsAEeT COO0N 30HTUUHYIO MEPCIICKTUBY JJISI
cOQIaHCUPOBAHHOTO  COIMAIBHO-IKOJIOTHYECKOTO  Pa3BUTHS C  TJI0OATBbHOMN
obOnacteio uccinenoBanuid. [lo mpoBegeHHOMY 0030py HCCIEIOBAaHUE 3€JIEHON
SKOHOMHUKHU SIBJISIETCA HamOoJiee WHKIIO3UBHON KOHIIENIMEH, BKIIOYAOUIEH
HEKOTOPbIE WICH U3 IUPKYIIPHON M OMOIKOHOMHKHU. XOTsI B3aUMOIOTIOTHSIOIIEE
MOHUMAHHE ITUPKYISIPHON 3KOHOMUKH, OMOSKOHOMHKU U «3€JICHOW» HSKOHOMUKHU
oOecreunBaeT BaKHBIE OPUEHTHUPHI I TTPeoOpa3oBaHuii B 00JIaCTH YCTOWIUBOTO
pPa3BUTHS, CYLIECTBYET HEOOXOJIMMOCTh B 00Jiee IEJIOCTHOM, OOIIECUCTEMHOM U

HHTCTPATUBHOM HCCJICIAOBAHHUU IMOTCHUOUAIBHO B3aMMOJOIOJHAIOINX KOHL[GHHI/Iﬁ
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YCTOMYMBOrO pa3BuTUs [223], ri1aBHBIM 00pa3oM aJanTUPOBAHHBIX K MECTHBIM
YCJIOBUSIM, COTJIACHO TPAIULIIUOHHBIM 3HAHUSAM U LIEHHOCTSIM.

Opnoro o01Iero pPykoBOACTBA JjIsi BCEX CTpaH, BBUAY HX MHOTOTPAHHOCTH
CYyIIIECTBOBATh HE MOXKET, MOITOMY Ba)XHO pa3pabaThiBaTh CTPATETHH C y4ETOM

MECTHBIX YCJIIOBUM, TPAAUIIHMA, (PAKTOPOB BO3IEUCTBUS U IICHHOCTEH.

1.4 Cmanoenenue u nooxoovl ycmouyueozo pazeumus 6 Kuipevizckoit

Pecnyodauxe

Ha Kondepenunn OOH no ycroitunBomy passutuio B 2012 romy Keipreizckoi
PecriyOnukoil BbIpakeHa IPUBEPKEHHOCTh YCTOMYMBOMY pa3BUTHIO 4Yepes
IIPOJIBUKEHNE IPUOPUTETOB "'3€JIEHOM" SKOHOMHUKH, JIJIs pEAIM3aLAN LEIeH U 3a/1a4
KOTOPOTO B TOM e rony Obu1 co3gadH Harumonanbneiii COBET MO yCTOMYHUBOMY
pa3BUTHIO [224] 1 TIPUHAT NOJUTUYECKUN KypC CTpaHbl HA YCTOMYMBOE PA3BUTHE.
“INma  Kseipreizckoit  PecnyOnmkyn  Takod  mepexon  SIBISAETCS  HACyIIHOU
HEOOXOJUMOCTBIO, TaK KaK COLMAJIbHO-)KOHOMHUYECKOE pa3BUTUE CTpaHbl B
3HAYUTEIBHON CTENEHN OCHOBAHO HA MOTPEOJICHUH NPUPOIHBIX pecypcoB. CTpaHa
CTAJIKUBAE€TCS B CBOEM DPAa3BUTUH C MPOOJIEeMaMM, KOTOPbIE MOTYT NpEACTaBIAThH
yrpo3y aiasi OyayIlero yCTOMYMBOIO pa3BUTHS CTpPaHbl, IVIaBHBIMU M3 KOTOPBIX
ABIIAIOTCS: HCYEpIIaHWEe TMPUPOJTHBIX pecypcoB 0e3 co3manusd 3¢P(HEeKTUBHBIX
QIbTEPHATUB, IIOTEPsI OCHOBHBIX €CTECTBEHHBIX JKOCHUCTEM M CTarHanus
yenoBeyeckoro kamurtana® [225]. g peanu3anuy KOHLENUWH yCTOMYUBOTO

Pa3BUTHA B CTPAHC IIPUHATHI PAJ KIIIOYCBBIX TOKYMCHTOB!

v" B 2013 roxy paspabortana IIporpamma mepexoia K YCTOHUHBOMY
pazsututo (ITITYP) Keipreizckoit Pecnybnuku Ha nepuon 2013-2017 roasl,
yTBepxkaeHHas mnocraHoBieHueM JKoropky Kenemem  Keipreizckon
Pecriy6muku ot 18 nexadpst 2013 roma Ne 3694-V [226].

v B 2015 roay yTBepXkIcHA ppacropsbkeHneM IIpaBUTeIbCTBA
Keipreizckoit Pecriyomuku ot 19 despans 2015 roma Ne 48-p «Marpura

HHAWKATOPOB MOHHUTOPHHIA W OLCHKHU IIPOIpeCCa ICpexolda KBIpFBISCKOﬁ
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PeciyOnukn K yCTOHYMBOMY  Pa3BUTHIO»,  BKIOYaromias  Habop
pa3paboTaHHBIX UHIUKATOPOB «3€JICHOro» pocTa [227].

v 1 ssuBaps 2016 rona ouranbHO BCTYNHUIIM B cuiTy 17 enei B o0aactu
ycroitunBoro pazsutusa (IIYP), uznoxennsie B [loBecTke mHS B obOnactu
YCTOMUYUBOTO pa3BuTus Ha nepuon 10 2030 roxa [228].

v' B pamkax aganrtanuu u peanusaruu [{YP, 8 Keipreisckoii PecryOiuke
oOpazoBan KoopauHAlMOHHBIM KOMHUTET MO aJanTalud, peaju3alud u
MoHuTopuHry LIYP [229].

v [IpusHaBasg, d4to ‘“‘crapas SKOHOMMYECKAss MOJEIb Pa3BUTHUA
rocyJapcTB, OCHOBaHHAas Ha XWIIHUYECKOW HSKCILTyaTallUd IPUPOIHBIX
pPECYpPCOB IUIAHETHI M CBEPXIOTPEOUTEIBCKOM CTHUMYJIMPOBAHUM CIIPOCA
HaceseHus, padoraet HeAP(HEKTUBHO. B MpoimomM s5KOHOMUYECKOE pa3BUTHE
MOTJIO MPUBECTH K OBICTPOMY HAKOIUIEHUIO (DU3UYECKOTO U YEITOBEYECKOTO
KaluTajga, HO BCE 3TO JOCTUTAJIOCh 3a CUET YPE3MEPHOrO HMCTOUIEHUS U
nerpaganuu npupogaHoro kamutama”’ [230], Obuia npunHsta Konuemmus
3eneHoil skoHoMuKH B Kbipreizckoil PecnyOnuke "Ksvipreizcran - crpana
3€JICHOM 3KOHOMUKH'", yTBEpKIeHHsa noctaHoBiaeHueM JKoropky Kenema
KP ot 28 utons 2018r Ne2532-VI [231].

v' Vxasom Ilpesunenrta Keipreizckoit Pecriyomuku ot 31 okrsaops 2018

rona YII Ne221 npunsra “HaunonanbHast crparerus pa3BuTusi Kelpreizckoit

Pecny6nuku Ha 2018-2040 roasr” [232].

HanunonanbHast crparerusi pa3Butus Ksipreizckoit PecnyOmuxku  2018-2040

OMpeIeIIIeT YeThIpE CTPATErMueCKUX HarpaiieHus [233]:

v' YenoBeuyecKkoe pa3BUTHE: MPH3HAHUE BAKHOCTH JIOCTYIIA U BOBJICUCHHUS
o011ecTBa yepes paBHBIN JOCTYI K yCIIyram 3/IpaBOOXpaHeHus1, 00pa3oBaHus,
JIOCTOMHOM padoTe, KyJIbType, HAyKe U TPaKIaHCKON MHTErpaluu.

v DKOHOMHUYECKOE 0arococtosiHue, MpOJBIKEHHE OusHeca U
(GbUHAHCUPOBAHUA: MPU3HAHUE BAXXHOCTU Pa3BUTHA KOHKYPEHTOCIIOCOOHOM

O9KOHOMMHKH, H3BJICYCHHC BCCX BO3MOXHBIX BbII'OA H3 YCIOBCUYCCKOI'O
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KanuTtana u (OpMaibHBIX PBIHKOB TPyJa, YJIyYIIEHHE HHBECTHIIMOHHOTO
NOTEHLMAIa U PETHOHAJIBHOE Pa3BUTUE C KAYECTBEHHOM MH(PACTPyKTypoil.
OHO TaK)Ke CTPEMUTCS Pa3BUBAThH KIIOUEBBIE OTPACIH YKOHOMHUKHU, TAKUE KaK
arpapHO-IIPOMBILUICHHBI ~ KOMIUIEKC, JIErKas  MPOMBILIIEHHOCTh U
ycToHuMBBIA Typu3M. ObecrieueHre yCTOMUMBOCTH OKPYXarolled cpelpl U
ajanTanys K U3MEHEHUIO KJIMMara CTaHyT OCHOBOM JIOJTOCPOYHOIO pocTa
DKOHOMMUKHU.

v' TocymapcTBEeHHOE  ympaBieHHE:  OOECEYCHHWE  CHIBHOTO |
CTaOUJILHOTO TOCYJIaPCTBEHHOI'O YIIpaBJICHUs uepe3 cOalaHCHUPOBAHHYIO
CUCTEMY TIOCYJapCTBEHHOW BIIACTH, CIPaBEAJUBYIO CyIEeOHYIO CHCTEMY,
pa3BUTHE MECTHOIO CaMOYIPABIECHUS, YKPEIUICHHWE HAIUMOHAIBHOW U
pEerHoHaJIbHOM  0€30MacHOCTH, HKOHOMUYECKYI0 U JAUIJIOMAaTUYECKYIO
MHTETrPalUIO U MPOABUKEHUE TUPPOBOA SKOHOMUKH.

v' TIpeobGpa3oBaHue CHCTEMBI Pa3BUTHS: peHOPMHUPOBAHUE YIIPABICHUS
CUCTEMOM Pa3BUTHS IIyTEM IIEPECMOTPA BCEX MPEABIAYIINX MOJUTUYECKUX
crpareruit pazsutus 10 Crparerun 2040 rona, ykperieHUe NOTeHIMANa JJIs
KOOpJMHALK IOCPENCTBOM peopraHu3zanuu HanuoHaibHOro coBera Io
YCTOMYMBOMY DPa3BUTHIO, YJIy4YIIEHUs IIOTEHLHAda MW HCIOJIb30BaHUSA

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

B nmamHOM o00630pe Oymer mpeacTaBieHa WHGOpMAIUS Kacaromasics COCTOSHUS
IPUPOIHBIX CHUCTEM CTpPaHbl M WX TOKa3areieid. [Ipu3HaBas, 4TO WHTEHCHBHOE
WCITIOJIb30BAaHUE TIPUPOTHBIX PECYpPCOB, 0€3yCIOBHO, BHOCUT 3HAYNTEIBHBIA BKJIA]T
B OSKOHOMHMYECKHMM POCT B KpaTKOCPOYHOM TEpPHOJie, HO IIOHHMAas, YTO B
JOJITOCPOYHOM TEPCIEKTUBE O3TO NPHBEACT K 3HAYUTEIBHBIM HETATHBHBIM
MOCJICJICTBASIM:  IITUPOKOMACIITA0OHOW OCMHOCTH W YXYIOIICHUIO 3JI0POBBS
HAceJICHWsI M3-3a 3arps3HEHHOI0 BO3JyXa M HEKAuYeCTBEHHOW NHUTHLEBOM BOJIBI,
HEJ0CTaTKa TPOJOBOJBCTBUS W DSHEpPruM HalmoHATbHOW CTpaTeTHH pa3BUTHS
Keipreizckoit Pecniybnmuku Ha 2018-2040 rompl, B chepe oXpaHbl OKpyKaromen

Cpcabl, OCHOBHAA ITOJIMTHUKA HAIIPABJICHA HA CO31aHUC 6HaFOHpHHTHOﬁ JJIA dKN3HHU
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YEJIOBEKA OKPYXKAIOIIECH Cpelnbl, PAlHOHAIBHOE MCIIOJIb30BAHUE MPUPOIHBIX
pPECypCcoB ISl COLMATBHO-2KOHOMUYECKOTO Pa3BUTHUSL U COXPAHEHUE YHUKAIbHBIX
skocucteM Keoipreizckoit PecnyOnuku st Oyaymux mnokosieHud [232], Tak Kak
CTpaHa, SBJISSICH TOPHOM arpapHOM CTPAHOM CTAJIKMBAETCSI CO MHOTMMH PUCKAMH,
MPUCYILIUMHU TOPHBIM 3KOocucTeMaM [234], 1 HECMOTPs Ha MPUHSATHIE PSJ BAKHBIX
JJOKYMEHTOB B CTpaHe B OOJACTH YCTOWYMBOTO Pa3BUTHUSA, ONKCAHBIE BBHILIE U
MPUOPUTETAX HA «3€JIE€HOM) YCTOMYMBOM Pa3BUTHUU, HEOOXOIUMO MPU3HATH, YTO B
HACTOsIIlIEE BpeMs B DKOHOMHUKE CTpaHbl MPUMEHSIOTCA, B OCHOBHOM,
pecypcopa3pylIaIie TEXHOJIOTUH, MPUBOAIINE K YXYAIICHUIO KOJIOTHYECKOU
00cTaHOBKH B cTpaHe. OCHOBHBIMU MTPOOIEeMaMu, MPENSATCTBYIOIIUMU TIOCTHKEHHUIO

1eJIe yCTOMYMBOro pa3BuTus [235], ABISIIOTCS:

v\ Jerpamaiys 3eMeb U OIyCTHIHHBaHUE,

v\ B3aUMOCB#3b BOJOCHA0KEHUS U SJHEPIETUKU;

v’ yrpossl MPOJIOBOJIbCTBEHHOM 0e30macHOCTH 17}
CEJIbCKOXO03SIICTBEHHOMY MPOU3BOJICTBY;

v\ cruxwuiiHble GeICTBUS;

v\ BO3JEHCTBHsA W3MEHEHHMsS KJIMMaTa Ha OKPYKAIOIIyl Cpeay H

nocieayouee Bo3aeiicTBrue Ha poosieMbl O€THOCTH, 37J0POBbS, SHEPTETUKH.

Ve ceituac B Kbipreizckoit PecriyOnnke HaOIIOAAI0TCSI TPEBOKHBIC TEHICHIINH,
0K0110 60% CenbCKOXO3SIMCTBEHHBIX YTOJMM MOABEPKEHO MPOLECCAM PA3ITUYHBIX
BUJIOB JICTPAJAlll¥, YTO HECET B ce0E CEepbe3HBbIC YIPO3bl MPOIOBOJIHLCTBECHHON
0€30MacHOCTH U CEeIbCKOXO3SMCTBEHHOMY MPOW3BOACTBY [236]. [erpanarus
3emenb B Keipreizckoit PecniyOmimke mo Oonblied 4acTH SIBISETCS PE3yJIbTaTOM
HEYCTOMYHUBOI'O HCIIOJIb30BAHUS CEIbCKOXO3SMCTBEHHBIX YTOAUW, YPE3MEPHOTO
BbITIaca CKOTAa, a TaKKe HEI(PPEKTUBHBIX CUCTEM UPPUTAIIUY U YIIPABICHUS BOJAHBIM
x03aicTBOM [237]. Bce cenbCKOX034iCTBEHHbIE PAaOHBI PECITYOIUKH CUUTAIOTCS
NOTEHUHUAJIBHO YSI3BUMBIMU K D3pO3UM, BKIouYas 6.43 MWUIMOHA TE€KTApOB
MOJBEP/KEHHBIX IUIOMIA/eH, B ToOM 4ucie 0,77 MUUIMOHOB T€KTAPOB MaXOTHBIX

3emenb U 4,55 MUUIMOHOB TekTapoB nactounl. [ToMmuMo 3TOro0, 5 MIIH reKTapoB -
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45,7% ot oOuiel momaam celbCKOX03MCTBEHHBIX yroauid [238], noctpagaiu ot
BETPOBOM M BOJHOM 3po3uu. [Ipouecc aerpagannu yCUiauBaeTcs ¢ KaXIbIM T'OJIOM
U Ha HEKOTOPBIX y4acTKax TEPPUTOPHUU MPUHSI HeoOpaTumblidi xapaktep [239].
Oxugaercs, 4TO PUCKU U3MEHEHUS KIIMMaTa OKAXKYT JOMOJHUTEIbHOE HEraTUBHOE
BO3JIECTBHE Ha MpPOOJIeMbl KayecTBa yrpasiieHus. He perieH BONpOC HU3ZKOTO
JIOCTyTa U TI0XOT0 MPEJOCTaBICHUSI YCIYyT BOJAOCHAOKEeHUS U KaHanu3auuu [240].
Oxkomno 20% cenbCcKOro HAaceleHus: He UMEIOT JOCTyNa K YUCTOM MUTHEBOM BOJIE.
KayecTBO BOABI Takke SBISIETCS HEAOCTATOYHbIM, MOCKOJIbKY 40% BOIBI B
CEJIbCKOM MECTHOCTH HE OYMIIAETCS Ha JOJLKHOM ypoBHE. CaHWUTapHas CUTyalus
YXYJIIAeTcs, TaK KaK JOCTYI K [IEHTPAIN30BAHHBIM KaHAJIU3AIMOHHBIM CHCTEMaM
COCTaBIISIET MEHEE TPETH OT CYIIECTBYIOIIUX MOTpeOHOocTel. JJanHas mpobiema B
pamkax llemeld yCTOMYMBOrO pa3BUTHS OTMEYACTCS KaK CYLIECTBEHHBIM BBI30B
CUCTEME YINpAaBIECHUS CTpaHOM W  Tepputopusamu  [241].  Yxynmenue
HKOJIOTUYECKOTO COCTOSIHUSI MIOYB MPUBOJUT K KOHEUYHON TOUYKH €ro Jerpajauu —
ONYCTHIHMBAHUIO, BBIpaKaeMoe€ B JErpajallid 3€Mellb B  3aCylUIMBBIX,
MOJTY3aCyIUIUBBIX U CYXHX MOJYTYMHIHBIX KIMMATHUYECKUX 30HAaX U BKIIIOYACT B
ce0sl MATh OCHOBHBIX MPOLIECCOB: JETPAJALUI0 PACTUTEIILHOCTH, BOJHYIO 3PO3HIO,
BETPOBYIO 3PO3MIO, 3aCOJIeHHE M 3a00JIauMBaHKe, a TakKe 00pa3oBaHUE KOPKHU U
yIUIOTHEHUE ouBbl [242]. YuuThiBas, uto Keipreizckas PecryOinrka pacnoyioxeHa
B IICHTpe OOMIMPHBIX MyCThiHb LleHTpanbHOU Asum [243], umeroniee MecTo
JerpaiupOBaHUE 3E€MEJIbHBIX BOJHBIX U TOYBEHHBIX PECYPCOB MOXET HECTH
NOTEHIHUAIBHYIO YTPO3y JJII YCTOMYUBOIO Pa3BUTHS SIKOCUCTEM CTPAHBI.

OcTtpo cTOAT BOMPOCH "IKOJNOTM3aIUU" pa3padOTKU, JOOBIYHM W TepepadOTKH
MPUPOJIHBIX PECYPCOB U MCKOMAEMbIX, CHI)KEHHUSI BO3JECHUCTBUSI HA OKPYKAIOIIYIO
Cpely CTaphiX TOPHO-000TaTUTENbHBIX KOMOWHATOB, PEKYJIbTHUBAIMA TOPHOU
J00BIYM, B TOM YHUCJIE CTApPhIX U BHOBH 00pa3yeMbIX XBOCTOXPAHWIMII, TaK KaK B
NOCJIEAHUE TOAbl OTMEYAETCA TEHICHUMS YBEJIWYCHUS] KOJIMYECTBA TOKCHUUYHBIX
OTXOJ/IOB MPOMBIIIJIEHHOTO MPOU3BOACTBA U MOTPEOJICHHUS] TOPHOPYAHOTO CEKTOpa

IPOMBIIIVIEHHOCTH, KOTOPBIX CKOMHWJIOCH Oojee 2 MIpA.TOHH, Oonee 95% wu3
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KOTOPBIX MPUXOIUTCS HAa MPOU3BOICTBA JH00BIUM MOJE3HBIX UCKOMaeMbIx [244]. B
HACEJICHHBIX MYHKTaX PECIyOJMKH paCTeT KOJMYECTBO CTUXUHHBIX CBaJIOK U
MOJIMTOHOB JIJI1 OBITOBBIX U MPOMBIIIIEHHBIX MYCOPHBIX 0TX0/10B. COOp OBITOBOIO
Mycopa  NpPaKTHYECKd  IIOBCEMECTHO  MPOM3BOAMTCA  0Oe3  IpUMEHEHUus
COPTHUPOBOYHBIX MEPONPUATHIA, YTO HE JAeT BO3MOXKHOCTU €ro MOBTOPHOTO
ucrnoiab3oBanus. [Ipy 3ToM, NpaKTUYECKU HE YUUTHIBAETCS TOT (PAKT, YTO OTXOJbI
IIPOU3BOJICTBA U TOTPEOJCHUS MpU Haaexaliel nepepaboTke MOTYT SIBISTHCS
MCTOYHUKOM CBIPbS JJI MPOU3BOCTB IO BTOPUYHOMU MepepadoTke 0TX0A0B [245].

BBuay TOro, 4o MHIMKATOPHI SIBISIOTCS OCHOBOM I MOHUTOPUHIA Mporpecca B
JNOCTI)KEHUM 1IeJIed YCTOMYMBOTO pa3BUTHS Ha MECTHOM, HAIMOHAIBHOM,
PErHMOHAJIBLHOM U INIO0AJIBHOM YPOBHSX B CTpaHE TaKXe pa3pabOTaHbl U aKTHUBHO
BEIyTCsl pabOTHI MO UX OIIEHKE W pa3paboTke. B 1mensx agantamuu rio0anbHBIX
nokazareneid Lleneit ycroitunBoro pa3sutus B Keipreizckoir Pecriyonuke B 2017
rofy Obula MpPOBEJEHAa WHBEHTapu3alMs 3agady U nokazareneil L[YP c¢ yderom
HallUOHAJIbHBIX TIpuopuTeToB [235]. B xome pabotel u3 232 riaobabHBIX
uHAMKaTopoB no 140 mHAMKaTOpaM ObUIM BbIpaOOTaHBl HAI[MOHAJILHBIE aHAJIOTHU-
MoKaszaTtend K 3amadaM W paspaboraHbl 157 JOMOTHUTENBbHBIX HAIMOHAIBHBIX
aHaJIOrOB-TIOKa3aTelel K 3ajadaM, KOTOpbIE JOJKHBI OKa3aTh COJACHCTBUE B
MoHUTOpHHTE HocTkeHus [[YP [246]. Heob6xoaumMocTs pa3paboTKu 1 aganTaiuu
HallMOHAJIbHBIX, MECTHBIX LEJIEH YCTOWYMBOTO Pa3BUTUS HMCXOAUT U3 TOrO, YTO
ro0anbHble  WHAUKATOPHI — MpejiararoT  MEXIyHapOJIHBIA  KpUTEpUU  IJIs
0/I00peHHON Ha T100aJTbHOM YPOBHE IMOBECTKU JIHS, UX HaOOp HEAOCTATOUCH IS
MIPOBEICHUS] MOHUTOPUHTA CUTYallUd B CTPAaHE, MMOCKOJIbKY OHU CTaBAT Ha MEpPBOE
MECTO MEXIYHApPOJHYI CONOCTaBUMOCTbh M HAIPABJIEHbI HA OXBAaT BCEX LEIEBBIX
3a7a4 3a CYET YAaCTUYHBIX Moka3arenerd [247]. Hcxoas w3 3TOro, rpynmnou
cnenuanucToB cucteMbl OOH, HanpaBieHHBIX HAa MHTErpalnio Borpocos [loBecTku
B o0yacTu ycTounBOro pa3Butus Ha nepuoA 10 2030 roga u goctmxenus [enei
YCTOMYMBOIO pa3BUTHUA B KOHTeKcTe pa3BuTusi Keipreizckoit PecnyOnuku

IPOAHANM3UPOBAHBI JOCTHXKEHUSI LEJIEH YCTOWYMBOrO pa3BUTHS B KBIPrbI3cKOU
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PecmyOnmke, cOrlacHO KOTOPBIM B CTpaHE MMEETCS PSi JOCTHIKEHUN, HO B TO e
BpEeMsI UMEIOT MECTO HEIOCTAIOIIME JAHHbIC JJIsI MHOTHUX IOKa3aTeNeid, BBUILY
OTCYTCTBHUS MOJXOMSIINX METOM0JIOTUM uiu MeTafgaHHbiXx [248]. PazpaboranHas
naHenb ympaBieHusi [249], B KOTOpOH aKKyMyJIHpPOBaHbI O(QUIMATbHBIC
MEXKIYHAPOJIHbIE M CTPAHOBBIC IOKA3aTEJIM, OTHOCATCS K OJHOM M3 YEThIpEX

KaTeropui, onpeIesIieMbIX ¢ TOMOIIILI0 TOPOTOBOTO YPOBHS (pUCYHOK 1.4.1):

V' 3eneHblii— 1eneBas 3agada Ha 2030 To1 JOCTUTHYTA;

v\ KenTell — weneBas 3afada Ha 2030 rox emie He JOCTUTHYTA, HO
JIOCTUTHYTa MPOMEKYTOYHAs 3a/1a4a;

v\ KpacHBI — IPOMEXYTOUHAs 3aJa4a He JOCTUTHYTA,;

4 CepBIﬁ — IJIA HCHGBOﬁ 3ala4 HCET OOCTYIIHOI'O ITOKAa3aTClisd HIIH

HCBO3MOXHO IIPOBCCTH OLICHKY.

. Nocmriyta Ewe He qocTuriyTa . TpelyioTca IHAHMTENBHBIE YCHAMA Het panHbix

Pucynok 1.4.1 Ilamens ympaBnenuss LHYP mna Keipreickoit Pecnybnuku
(uctounuk: [224]).

Hammonanshass miargpopma otdyetHocTH 10 I[YP oroOpakaeT paHHbIE W
MeTa/laHHble, MO3BOJISIET MPOCMOTPETh Tpaduyeckoe H300pakeHUe IMOoKa3aTens,
KapTUpPOBaHUE M CKAaYMBAaHHUE JAHHBIX B pa3HbIX (GopMarax, KOTOPOE MOKHO

IIOCMOTpPETH N0 ccbuUIKe https://sustainabledevelopment-kyrgyzstan.github.io/ .

Cornacnao OOCHKH CTATHCTHYCCKOI'O IIOTCHOHAJIA BBIABJICHO, YTO CTPaHa I'OTOBa

oruntatbca 1o 102 mokazarensaM, miau no 50 MpPOLEHTaM BCEX NPUMEHHMMBIX
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robanbHbIx nokazarened L[YP. M3 102 gocTynHeIX W JIETKO JOCTYITHBIX
nokaszareneu, 78 mokasaresnei, yto cocrasisier 76% npenoctasiser HCK u 24% -
MHUHUCTEPCTBAMM U BeIOMCTBamMu [235].

Pucynok 1.4.2 moka3piBaer, 4TO CTpaHe HEOOXOJMMO YCHIUTh pPaboTy 1O
HanpasiaenusMm LIYP 6, [IYP 7, IYP 11, IYP 12, IIYP 15 B3aumMo10nOMHSIOMKUX U
B3aMMOCBSI3aHHBIX 1[€J1€i UMEIOIIUX HEMOCPEICTBEHHOE OTHOLIEHHUE K COXPAHEHUIO
U paldoOHAJLHOMY HCIOJb30BAaHUIO MPUPOJIHBIX PECYPCOB CTPaHbI, KOTOPHIC

HYXIOAI0TCA B 3allIUTC U pa3pa60TKe MCXaHHW3MOB UX PEryJIrupOBaHuA U pCaiu3alvu.

uyP10 UYP9

Pucynok 1.4.2 Awnamu3 poctymHocTH TioOanbHBIX mokazareneit L[YP B
Keipreizckoit Pecriyonuke (nctounuk [235]).

Takum 00pa3oM, €CTECTBEHHbIE SKOCHUCTEMBl CTPaHbl HAaxXOASTCS B 30HE
COTIPSKEHHOCTH OOJBIIOTO cTpecca, B OoNblIel 4YacTH eIie He yTpaTUB
CaMOpETYJIUPYIOUIEH CIOCOOHOCTH BO300HOBJIEHUSI TMPUPOJHBIX PECYPCOB U
o0ecreyeHns 3K0JIOrMUYeCKOro paBHOBECHS, OJJHAKO IPU 3TOM HAXOASTCS Ha CTaJIUU
JErpaIupOBaHUs. YUYUTHIBAs, YTO BCE MPHUPOIHBIE CUCTEMbI B3aMMOCBS3aHBI, a
BOJAHBIE M 3€MEJIbHBbIE PECypCchl PECHyOJMKH HAXOASITCS B KPUTUYECKOM
DKOJIOTUYECKOM COCTOSTHUU u Oojnee 65% HaceleHHus MPOWKUBAIOT B CEIHCKOU

MECTHOCTH Oyfyllee CeIbCKOXO3SHCTBEHHOTO MPOU3BOJACTBA OYJET 3aBHCET OT
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YIPABJICHHS PUCKAMH YXYLIEHUS] X Ka4€CTBa, YTO 00sA3bIBAET HAC pa3pabaThIBaTh
MEpBI, CTPAaTEruy, MOAXOAbI II0 YCTOMYMBOMY Pa3BUTHIO YHUKAJIBHBIX ITPUPOIHBIX
KOMILJIEKCOB CTpPaHbl C MCHOJb30BAHMEM HOBEUIIMX pPa3zpabOTOK M METOJOB B
oOyactu ycroitunBoro pa3sutus. [lpu 3ToMm HE06X0AMMO IPUHUMATh BO BHUMAHUE,
YTO BAXKHBIMU CTPATETMYECKUMMU HAIIPaBICHUSAMU Pa3BUTUS IIPOMBILIUICHHONW WU
CEJIbCKOXO3SIMCTBEHHOM ~ MHAYCTPUM  SIBISAETCS  HAYYHO-UCCIENOBATEIbCKUN
IPOrpecc W HHHOBALMOHHbIE HApaOOTKH, MO3BOJSIOLIME BECTU HEIPEPHIBHOE
OOHOBJIEHHE TMPOU3BOJCTBA HA OCHOBE JOCTUKEHUM HAyKM U TEXHUKH, HO
HYKJAIOIIEeMCsl B CHJIBHOM TOCYJIapCTBEHHOM IOJUTUKE W (PUHAHCHPOBAHUU

00pa3oBaTenbHON U HAYYHO-TEXHUYECKOM cdep NesITeIbHOCTH CTPAHBbI.

3AK/IIOYEHUE

NHTEHCUBHBI MHHOBAIMOHHBIW MPOTPECC AOCTUT KOJIOCCAIBHBIX BBICOT, OJHAKO
OTO HETaTHBHO CKa3aJIOCh Ha KadyeCTBE OKpYXKAlolleW IPUPOIHOU cpensl. B
HACTOSIIEE BpEMs BEAYIIUE YMbl MUPA U MEXKIYHAPOAHbIC OpPraHU3allii aKTUBHO
UIYT CTPATEruu JJIsl IPEOJOJICHUS SKOJIOTUUECKOr0 KPU3UCaA, KOTOPBIA PUBOJIUT
K UW3MCHCHMIO KJIMMaTa, JerpaJallid BOJHBIX W 3€MEJbHBIX PECYpPCOB,
ONYCTBIHMBAHUIO, COKpAIICHUI0O Ouopa3zHooOpa3uss MW JPYTHMM  CEPbE3HBIM
npobnemam. Ha wxoudepeniiun OOH B Puo-ge-Kaneitpo, B 1992 romy Onuia
NpeIOKEHA W MPHUHATA KOHICIINSA YCTOMYHUBOTO Pa3BUTHA OQHUIMAIBHO OblLia
BKJIIOUCHA B HAIIMOHAIBHBIE U MEXIYHAPOIHBIEC MOJUTHUYECKUE MOBECTKU HHSA U
B3ST Kypc B OyayIiee ¢ OOJIBIIUM YHCIIOM 3€JCHBIX pab0dYrX MECT, IKOJIOTHUYHON
HHEPIreTUKOM, OOJIbIIIECH 0€30MaCHOCTHIO U JIOCTOMHBIM YPOBHEM >KHU3HHM HBIHEIITHUX
u OyayluX MOKOJEHUN 4YenoBedecTBa. J[Ji1 MOHMMaHUS KaK JOCTUKEHUM, TaKk U
HEJIOCTATKOB B MPOJABHXXECHHU KOHIECMIIUH YCTOMYMBOTO PAa3BUTHUS SKOCUCTEM
KIIOYEBYI0O  pOJib  HUIpaeT  pa3paboTka  HOBBIX  3€JEHBIX  TEXHOJOTHUH,
aanTUPOBAHHBIX W3 TPUHIIMIIOB MPHUPOALI, a TaKke pa3padoTKa HWHIUKATOPOB
YCTOMYMBOTO  PA3BUTHUSA, DOKOJIOTHYECKHX KPUTEPUEB, HOPM U TMPEAEIOB

JIOIIYCTUMOTO BO3AEHUCTBUA. MHOXKECTBO NPEIIIOKEHHBIX KPUTEPUEB, CTPATETUN U
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MOJIXOJI0B, PAaCCMOTPEHHBIE B JAaHHOM JHUTEPAaTypHOM 0030pe, IOJKHBI OBITh
aJanTUPOBAHbl K KOHKPETHBIM YCIOBUSAM, YTO TpeOyeT IOUCKAa peIIeHUH,
COOTBETCTBYIOIIMX JIOKAJbHBIM 3KOJIOTMYECKUM, COLUAIBHBIM, YKOHOMHUYECKUM
0COOCHHOCTSIM M paznuuusaM. Keipreisckas PecnyOnuka, CTOJHYBIIMCH €
npobjieMaMu  OKpy’Karolied mnpupogHod cpeasl, B 2012 romy, BbeIpazuiia
IPUBEP)KEHHOCTh YCTOMYMBOMY Pa3BUTHIO 4YEpe3 IMPOJBHKEHHE IPUOPUTETOB
“3eN1eHO” PKOHOMUKHM M TPHUHSIIA MOJUTUYECKUNA KypC CTpaHbl Ha YCTOMYMBOE
pa3zButhe. HecMOTpsi Ha MpuUHUMaeMble YCUIIMS U MEPbI MO Pa3BUTHIO COTJIACHO
OPUHIMIAM  yCTOWYMBOIO  pa3BUTHS  HANPAJICHHBIX HA COXpPaHEHUE U
MPUYMHOXEHUIO MPUPOIHBIX OOraTCTB CTpaHbl, CTpaHa HMEET 3HAUYHUTENIbHbIC
npoOsieMbl JAeTpaupOBaHUsT BOJHBIX M 3€MEIBHBIX PECYpPCOB. YUHWTHIBas, YTO
Keiprei3ckas Pecy6inka 3T0 BBICOKOTOpHasi arpapHasi CTpaHa, pacioyioKeHHas B
OKpY>K€HUU OOWIMPHBIX MycThbiHb LleHTpanbHON A3um u umeromas o6oxee 65%
HAacCeJeHUs] MPOXKUBAIOIIETO B CEIbCKOW MECTHOCTH HEOOXOIMMO pa3paldaThIBaTh
MEpbl, CTPATETuH, MOAXObl, HHAUKATOPHl YCTOMYMBOTO Pa3BUTHUS U COXpPAHEHUS
YHUKAJIBHBIX TPUPOJHBIX SKOCHCTEM CTpaHbl, aJalTUPOBAHHBIX K MECTHBIM,
PErMOHAIBHBIM  YCIOBHUSM, YUYUTBHIBAIOIIMX  KYJbTYpHbIE, 3KOHOMHYECKHE,

HKOJIOTMYSCKHE OCOOCHHOCTH 3TOM YHHKaHLHOﬁ 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 IKCIEPHMEHTATbHBIX IICCIE:{OBHHHﬁ }
* Y \i / *
l KpHTepu OleHKH COCTORHMA: } Verofrazoe Verofrmzoe Meroms! peurpryasuHE MeTozs! pesy TsTHEALNH 3arpA3HEHHBIX
4{.“1”10..5-,0.‘..‘3:*me ]"'EO"B??}T, 0TX00B NPOHIBOACTEA TIPHPOIHBIX 00bEKTOB NPOH3BOICTER
TOPOICKILX JKOCHCTEN | | TOPHBIX IKOCHCTEM

| \J \ l l l l l
Pk 7 =N
\ 37
Bomserx || MTouserren | | TpuOpesssn e J "'Z“

PECYDCOB || PECYPCoB || 3BOCHCTEM [ i ,:'!EJ { biestim J {bica;gmenJ {ph},’to'er‘?ed

J AN J

OteROMHO-TPOrHO3HBIE

= Y 1.!’ KapTorpadreckie MoIem
i Cost benefit w
EF+lgeo+CF TEPPHIOPHI

+Cd=PER| method for

Bz

A

—p PE!3pEi(')OTK€I TIPOTPaMMB! IKOTOTIIHECKOTO MOHIITOPIIHTA

] |

Kriging ArcGlS,
interpolation Google Map
Y
'8 N\
Comprehensive Vulnerability Index IMAC HCYooIT

Pucynoxk 2.1 biiok-cxema npoBeaeHus: SKCIEPUMEHTAIBHBIX UCCIENOBAHAN
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B kauecTBe 00BEKTOB HCCIEAOBAHNN OBUTH BEIOPAHBI TEXHOT€HHBIE 3KOCHCTEMBI,
HpUPOAHBIE TOPHBIE JTAaHAIA(THI, TPUOPEKHBIE IKOCUCTEMBI, IKOCUCTEMBI

rOpPOJICKOM cpefibl (PUCYHOK 2.2.).

TeXHoreHHble NouYsbl TexHoreHHble NoYBbI U
TexHoreHHble NoYBbI OKPYKHOCTH NONWTOHbI NPOMbILWNEHHbIX

AK-TH3CKOTO PyAHMKA XBOCTOXpaHUnuL Kapa- oTxof0s 3A0 «KymTop» Mong

BanTu e ki TPK Komnaku

IKOCUCTEMA NOYB
r.Kapa-banta,
r.banbikubl

Peku HapbiH,

Npu6pexHble IKOCHCTEMb Kapa-Keue

03.Mccoik-Kynb

Pucynox 2.2 O0BEKTHI SKCIEPUMEHTAIBHBIX UCCIICTOBAHUN

BBuny Toro, uro nmaHHas pa0oTa COCTOUT M3 KOMIUIEKCA 3KCIIEPUMEHTAJIbHBIX
MCCJICIOBAaHUI UCIIOJIb30BAHHBIE METObI MCCIIEIOBAHUM CTPYIIITUPOBAHbI B OJIOKU:
METOJUK KPUTEPUEB OLICHKHU COCTOSHMS BOJIHBIX U IIOYBEHHBIX PECYPCOB; METOAUK
peMennanuu  3arpA3HECHHBIX I[MOYBEHHBIX PECYPCOB; METOIbl PEUUPKYISALHAH
OYMILIEHHBIX TPYHTOB.

Kpumepuu OUCHKU cCOCMOARUA 6OOHBIX U NOY6CHHBIX peCcypcoe:

V' Oyenka 3a2psa3Henus NOY6 MANCELbIMU MEeMALIAMI
OOBbeKT uccienoBaHus MPUOPEKHBIE TePPUTOpUU BAOIH 03.Mcchik-Kynb, mouBsl
TEXHOTE€HHBIX Tepputopuii Ak-Trozckoro I'OK.
OT60p 1po6:
a) Ilouswi npubpescnvix meppumoputi 03.Mccoik-Kyno. I BbIsIBICHUS Hanbomee
CHWJIBHOTO @aHTPOIOTE€HHOTO BO3/EUCTBUS HA MOYBY PErHMOH ObLI YCIOBHO pa3/esieH
Ha YeTHIPE 30HBI: 3aMaJHyl0, BOCTOYHYIO, CEBEpHYIO U IOKHYI0. Bcero ObuL1O
oToOpano 28 mouBeHHBIX 00pa3noB (pucyHok 2.3). Kaxmprit oOpa3zerr mo4Bsl ObLI

otoOpan Ha riybmne 0-20 cM M3 MNATH pa3HBIX TOYEK M OOBCAMHEH B OJUH
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KOMIO3UTHBIA oOpaszer;. OOpa3upl ObIM  MOMEHICHBI B MapKHUPOBAaHHBIC
MOJIUATUIICHOBBIE TMAKEThl M JIOCTaBJIEHBI B J1a0OpaTOpUIO IS TMOCHEIyIoUIeH
NOJATOTOBKM K aHanu3y. B nabopartopun Bce o0pasibl ObUIM BBICYLICHBI MpU
KOMHATHOM TEMIIEpaType U IpPOCESHbl Yepe3 2-MUILIMMETPOBOE CUTO. 1 rpamm
MOYBEHHBIX OOpPA3OB IMepeMeluBaIu ¢ 15 MJI KOHLUEHTPUPOBAHHOW COJISTHOM
kuciotel (HCL) u 5 My KOHUEHTpUpOBaHHOW a30THOM KuUCHOTHl. [lomydeHHyIO
CMECh HarpeBaju, A00ABISIM JUCTHUIMPOBAHHYIO BOJY, 3aTe€M (PUIBTPOBAIHU C
nomoIipio ¢uinbTpoBaibHOM Oymaru Whatman u jgonuBanu JUCTUIITMPOBAHHOM

Bojoi 10 100 M. 3aTtem koHueHTpanus Pb, Cd, Zn, Cu, Fe B o6pa3max mo4BsI Obliia

MIPOAHATU3UPOBAHA C TTOMOIIBI0 ATOMHO-a0COPOLIMOHHOTO CIEKTPOPOTOMETPA.

Pucynok 2.3 Touku or6opa npo0 Bokpyr noodepexns 03.Mccbik-Kynb

0) nousvl mexnozennwvix saxocucmem Ax-Tro3cko2o0 pyonuxa
OO6pasiel MOYB OBUTH OTOOPAHBI HETIOCPEACTBEHHO B YETHIPEX XBOCTOXPAHUIIHINAX,

paclojoKEeHHbIX Ha TEPPUTOPUM 3aBojia, BecHOM u ocenbto 2011-2014 rr.
Kontponwsnbiii oOpasen; 0bu1 oToOpaH Ha pacctosHuu 10 kM B mocenke Kuuwm-
Kemun. beutn otoOpans! ipoos! riayous: 0-5 cm u 5-20 cm. C kax a0l TiyOuHBI B

npejenax OJJHOr0 y4acTKa OTOMPaIoch IO MATh MOAIPOO, KOTOPhIE 00bEIMHSAINCH
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B OJHY cMemaHHyo mpoly. C 25 ygacTkoB Obut0 0ToOpano 250 006pa3IioB MOYBHI.
OO0pasupl MouBbl OBUIM TOMOTEHU3WPOBAHBI, BEICYIICHBI Ha Bo3ayxe mpu 20°C B

TeueHue 3 JHEH U MPOMYILEeHbI Yepe3 2-MM CUTO (PUCYHOK 2.4).

“ WASTE STORAGE SITES P r AW A A KHSTAN a

-~
P TN o e e

Ao e E il = G

o/ Ak-Tuyz

village
wAT__ R 5
s po—
mﬁ"‘"“w—({:-{:_ﬂ‘ -._\‘\.\T ;' o
’ *'.»f*_'_‘;____ o \—
- . ‘1\.. ~
'.(Z‘-‘.-‘-c A =
- TP Ne3
R 2 . — reae
.\--.,, Tl L!_ '.} ek
""“‘--,'-;H_V?/_;{fu- -

Pucynox 2.4 Kapra xBocroxpanwmmil Ha Tepputopuu KeIpreizcrana: a)
MecTtonooxenue nocénka Ak-Tro3; b) Ak-Tro3ckue xBoctoxpanuiuina Nel-4 B
nonvHe pekn Knun-Kemun.

Jlanee oOpa31iibl MOYB JBYX UCCIIENYEMBIX TEPPUTOPUIN U3yUaTTUCh JIJISl OTIPEIeTICHUS
YPOBHSI 3arpsi3HEHHs] TSDKEIBIMH METaUIAMU C HUCIIOJIb30BAHUEM Pa3IMYHBIX
nokasareneit: kodhdunuent oboramenns (EF), nanekc reoakkymymsmuu (Igeo),
kodbdumment 3arpsisuenus (CF), crenens 3arps3aenus (Cd), wunHmexc
MOTEHIUAJIBHOTO 3Kojoruueckoro pucka (PER) u uHaekc 3K010rnyeckoro 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/C,,)sample/(Cx/C,,)background (1)

B kauecTBe 3Tan0HHOrO MPUPOAHOIO eMeHTa Obu1o BeiOpano Fe (skene3o) [253],
(Cx/Crc) oOpa3zerr - OTHOIIIEHUE KOHIICHTPAITUH dJIeMeHTa «X» K KOHIeHTpanun Fe
B oOpasiie mouBkl; (Cx/Cre)pOH - OTHOIICHHE KOHIEHTPALMM DJEMEHTa «X» K
koHueHTpaiuu Fe B Hesarps3sHeHHOM wucxomHoi cpene. CreneHb ¢akTopa
3arpsi3HEeHMs OblIa pasjenceHa Ha maTh kareropuil [254]: EF < 2 - MmuHuMaibpHOE
3arpsizHeHue; 2 < EF < 5 - ymepennoe 3arpsizaenue; 5 < EF < 20 - 3HaunTtenbHoe
3arpsasHenne; 20 < EF <40 - ouens Bbicokoe 3arpsizHeHue; 1 EF > 40 - ype3BpruaiiHO
BBICOKOE 3arps3HEHHUE.

JIns OLIECHKM WHTEHCUBHOCTH 3arpsi3HCHHUS] TIOYBBI TSKEJIBIMU METAJJIAMU
MCIIOJIb30BAJICS UHJIEKC reoakkyMyJsitiuu (Igeo), KoTopblil BhIpaxkacs ClIeAyOIUM
obpazom (2):

Igeo = log,(Cn/1.5Bn) (2)

rae, Cn - KOHIEHTpalnus MeTalla B aHaIM3UpyeMoii mouse; Bn - ¢oHOBasi KOHIIEHTPAIUS TOTO
ke Metasuia, a kodpdunueHt 1,5 - monpaBounblil k03 durment hoHoBoi Marpuisl. CoraacHO
pexomenaauuaM Mromnepa [17], 3HaueHuss Igeo MHTEPHIPETHPYIOTCS CHEAYIOIMM OO0pa3oM:
Igeo<0, nesarpsiznennas; 0<Igeo<l, He3arps3HeHHas 10 YMEpPEHHO 3arps3HeHHOM; 1<Igeo<2,
YMEpPEHHO 3arpsi3HeHHasi; 2<Igeo<3, yMepeHHO W CWJIbHO 3arps3HeHHas; 3<Igeo<4, cWIbHO
3arpsisHeHHas; 4<Igeo<5, cuIpbHO W 4Ype3BbIYANHO 3arps3HeHHas; [geo>5, upe3BbIYAITHO
3arps3HEHHasl.

Koapounment 3arpssaenus (CF) omnpenensercs AciIeHHEM KOHIICHTpAIlUU
ajieMeHTa B MouyBe Ha (poHOBYHO KoHIeHTpaiuto [255]. CF paccuuThiBaeTcCsl 1Mo
cieayronieMy ypaBHeHuUo (3):

CF = CmSample/ CmBackground (3)

rae CmSample - koHuEHTpamus JaHHOro Mmetauia B mouBe, a CmBackground - 3nauenue
STAJIOHHOT'0 MeTaJlla, KOTOPOE SBJISIETCS 3HAUEHHEM MeTajuia B cpenHeM ciaHue. 3HaueHus CF
nensitcst Ha 4 kareropun: CF <1 o3nauvaer Huskoe 3arpssHenue; 1<CF <3 - ymepeHHO€
3arpsizHenue; 3<CF <6 - 3HauntenpHoe 3arpsi3HeHue; CF>6 - oueHb BBICOKOE 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):
Cd=3CF (4)

knaccudukanus crenenu 3arpssHerus (Cd) B mouse [18]: Cd <6 Hu3Kkas cTeneHb 3arpsi3HEHUS;
6<Cd <12 ymepeHHas creneHb 3arps3HeHus; 12<Cd <24 3HauyMTenbHas CTENEHb 3arps3HEHUS;
Cd>24 BbIcoKast CTENEeHb 3arpsA3HEHUs

Wnnexc narpysku 3arpssHenus (PLI) nns zHabopa U3 n 3arpsA3HSIOMUX 2JIEMEHTOB
OIIPCACIIACTCA KaK 3HAUCHHUC, PACCUUTAHHOC II0 CPpCAHUM TI'COMCTPHUUCCKHUM
kodhdummenTam  3arpsi3HeHus ITUX dJemeHToB. PLI  paccumthiBaercs 1o

CIEeAYIOUIEMY BBIPAXXEHUIO, MprBeAeHHOMY ToMIIMHCOHOM U pyrumu [256] (5):

PLI = (CF1xCF2xCF3x......CFn)"" (5)

3nauenue PLI Oosbliie e IMHUIBI TOBOPUT O HAJIMYMHM 3arpsi3HEHUs, a MeHbIe 1 - 00
OTCYTCTBUH 3arpsS3HAIOLIIMX HAIPY30K.

JIist  OLIEHKM SKOJOTMYECKOM ONAacCHOCTH TSDKENBIX METaJIOB B IIOYBE
MCIIOJIb30BAJICS TIOKa3aTelb NOTEHIMAIbHOIO 3Kojiornueckoro pucka (PER) [257]
(6, 7):

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

rae Cif - koaddunment 3arpszHeHus. Ci - KOHIIEHTpaIUs U3MepsieMbIXx MeTaiu1oB, Cin - hOHOBBIE
3HAUCHUS TSDKEJIBIX METaIoB. Tir - KO3 PUIIMEHT TOKCUUECKON peakluy AJis JAHHOTO TSHKEI0Tro
metanna. Koaddumuent rokcuyeckoit peakuuu s Cd, Cu, Pb u Zn cocrasnser 30, 5, 5 u 1
cootBeTcTBEHHO [258]. PERI (8) - 3170 cymma Becex PER, paccunTaHHbIX 1715 KaXa0ro MeTauia B
npenenax ogHoW Tepputopuu. Kiaccudukanus MOTEHIMATBLHOTO SKOJOTHYECKOTO pPHCKA
BRITJISANT ciienyrormumM oopasom [20]: RI <150 - auskuii puck, 150 <RI <300 - ymepeHHBIH pUCK,
300 <RI <600 - 3HaunTenbHbIil puck u RI > 600 - o4eHb BHICOKUI 3KOJIOTUYECKUI PUCK.

VYpaBHEHUs, HCHOJB30BAaHHBIE [UJIl pacyeTa HHACKCOB COCTOSAHMS II0YB 10
meronosiorun TPUA/L, cornmacno nanneim B. Tepexooi [259] mnpencraBieHbl B
Tabm. 2.1.

72



Tabmuma 2.1 - YpaBHEHUs, UCTIONB3YEMBIC JIJISI pacueTa HHIEKCOB COCTOSHUS ITOYB

Ha OCHOBC

XUMHUYCCKHX,

TOKCHKOJOTHYCCKHUX

xapakTepucTuk o Dagnino A. [258]

n

6I/IOI/IHI[I/IKEII_II/IOHHBIX

Comparison of data on contaminated and
background samples

Calculation of the indices
of soil state by ith component

Integration of data on 1th
mnto the index of soil state

Index of soil state as based on the chemical indicators (IC)

Ci £ Cbackgri

ICi = (Ci/Cbackgr.)0.50

IC = if('f /n
i=1

Nbackgri < Ci < 10MPCi i —Cibackeri
g 1Ci=05+ Ci - Cibackgri 0.5
10MPCi - Cbackg i
10 MPCi < Ci ICxi=1
Index of soil state as based on the toxicological indicators (IT)
;_ -y ITi=0 n
‘T.r Tbadg.r‘ <020 Xm
Thackg.i IT = i
n
n |Ti - Thackg i
Y IBi o 020
B=+l He——t
n 0.80-0.20
|Tf—Tbnckg.f‘[ ITi=1
0<—movouw-—+
Thackg.i
Index of soil state as based on bioindication (IB)
B—Bb ;I\' .. ]BI=0 n
(B Blaches]_, Y IBi
Bbackg.i IB = 1
n
IBf—Bban’\gj lB.r — Bbackg i
0<——<0.80 Hhaskai
Bbackg i IBi = _ bbackgi
0.80
|B.f - Bbad‘g.i‘ IBi=1
080 < —mm-+1+—
Bbackg i

buounouxayus - unoexc sxonocuueckozo pucxa (EcoRI)

HO}IC‘ICT MHUKPOOPIraHU3MOB IIPOBOAWIM METOAOM ILIIACTHH. I[CCSITB rpamMmMoOB

KaX/10ro odpasua rnousbl 1o0aBsuu K 90 M1 JUCTUIUIMPOBAHHON BoJbl. PacTBOp

paz6asisu (ot 10-1 10 10-6) 1 aTUKBOTHI MOJYYEHHBIX PACTBOPOB BHICEBAIM HA

COOTBCTCTBYIOIIMEC KYJbTYPAJIbHBLIC CPCIBI. I[J'ISI BbIpallilBaAHUsI MHUKPOMHUIICTOB

UCIOJIb30BaNach cpena Yamneka, 1yisi BeIpaiUuBaHusl OaKTEpUi - MACO-TICNTOHHBIN

arap (MIIA), ans BbIpaliiBaHusl aKTHHOMUIIETOB - KpaXMalibHO-aMMHUAYHBINA arap

(KAA). Bee skcniepMeHTBHI TPOBOAMIUCH B TpeX MOBTOpHOCT:X. [locne nnkyOanuu
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npu 25 uiu 30 °C B Teuenue 10 nHeil mpoBOAMIICS MOJCUYET KOJIOHUEOOPA3yIOIINX
equnutl (KOE).

buomecmuposanue - unoexc skomoxcuxonozuueckoeo pucka (EtoxRI)
HccnenoBannsi GUTOTOKCUYHOCTH MTPOBOIMIN IO MeTouKe TepexoBoi u ap [259]
C UCII0JIb30BAaHUEM OJTHO/IOJBHOTO pacTeHus - oBca (Avena sativa L.) n 1By 10JIBHBIX
pacteHuil - pemnuca (Raphanus sativus L.) u xpecc-canara (Lepidium sativa).
HcnbiTanne Ha GUTOTOKCUYHOCTH MPOBOAMIN B (PUTOILIAHIIETaX B MOJIU(DUKAIUN
J1a00paTOpPUHU IKOTOKCUKOJIOrHYeckoro anaimsa nous MI'Y um. M.B. JlomoHocoBa.
Jnst  omneHKH (UTOTOKCUYHOCTH W3MEPSUTH  CJEAYIONIMEe KOHEYHbIE TOYKU:
BCcxokecTh ceMsiH (%), nnmuHy moOeroB (MM), JUIMHY KopHed (Mm). Pactenus,
KOTOpPbIE HE TMPOPOCHTH, HE YUYUTHIBAINCH B TMOCIACAYIOIMIEM aHAJIM3€ pPOCTa.
dutorokcuueckuit dpdext (PI) MoxkeT OBITH pacCUUTaH C HMCHOIb30BAHHEM
Pa3IUYHBIX TOAXO0J0B. Yale BCEro MCIONB3YIOT MOKA3aTeId BCXOKECTH CEMSIH.
dutorokcuuecknii 3pdext PE (%) paccunurteiBanu o popmye (9):

Rcontrol — Rsample

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

Rcontrol
rne Rsample - otknuk B oOpasuax, Reontrol - otkiamk B koHTpose. [Ipu onenke pe3ynbraToB

UCTBITAHUN OBUIM NPHUHATHI CIEYIOLIMEe KPUTEPUU TOKCHUYHOCTH: HETOKCHYHbIe oOpasubl IT
<10%; manotokcuynbie obpasupl 10% <IT <50%; Tokcumunble obpasiusl 50% <IT <100%;

BBICOKOTOKCHYHBIE 00pa3isl [T = 100%.

Nunexc xumuueckoro pucka (ChemRI), nHAEKC IKOTOKCHKOIOTMYECKOTO PHCKA
(EtoxRI) u unpexc sxonormyeckoro pucka (EcoRI) B guamazone 0-1 Obuin
paccunTtanbl B cooTBeTcTBMM ¢ Dagnino et al [258]. JlanHbie ObuH
MPOAHATIM3UPOBAHBI TyTEM CPABHEHUS PE3YIbTATOB, MOJYYEHHBIX HA UCCIEAYEMBbIX
y4acTKax, ¢ pe3yjbTaTaMH, MOJYYEHHbBIMA Ha KOHTPOJBHOM YYacCTKE C HU3ZKUM
ypoBHeM 3arpsisHeHuss (10 M), ¥ BBIUMCICHHS HHACKCOB PHCKA JJIs KaXJIOTO
napameTpa. 3areM Obl1 paccuuTaH HMHTerpanbHbld uHAEKC pucka (RI) (10) c
NPUMEHEHHUEM BECOBBIX KOI(P(DHUIIMEHTOB, OCHOBAaHHBIX Ha OSKOJOTHYCCKOU
3HAYMMOCTH pa3InyHbIX JaHHBIX: 1, 1,5 u 2, coorBeTrcTBeHHO M1 ChemRI, EtoxRi

u EcoRIl. B tabn. 2.2 mpexacraBieHbl NUana30Hbl 3HAYEHUUM XapaKTEepU3YIOLIUE
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COOTBCTCTBYIOINYIO CTCIICHDb aHTpOHOFeHHOﬁ HAarpy3Ku Ha IMOYBbI 1 SKOJOTHICCKOC

COCTOSHHUC ITOYB.

RI = ChemRI x1+ Etoxx1.5+ EcRI*2.0
1+1.5+2.0

J o)

Tabmuma 2.2 - CoOTBETCTBHE HMHTEIPAIBHOTO IIOKA3aTeNlsl AKOJOTHYECKOTO
COCTOSIHMSI, OIpeAesIeHHOro Ha ocHoBe wetogosiornn TPUAJL, kateropusim
KadecTBa mouB [259].

Saverme HC Kareropis Kavecrsanoss | CreneHb Harpyaki CocrostHHe 104Bb
C=0 | [lomyctisias (orosoe
0CUC<O30  |lI Hinskas C1a0 HapyleHHoe
030<UC<O0 Il Cpennas Hapyuwenroe
050<UCO.T9 {IV Bhicokas CHIBHO HapyLIeHHOC
09<SUCLT [V (yetb BHICOKas Heobpariyo HapyuieHtoe

V' Qumounoukayus cmenenu HapyweHHOCMU NPUGPENCHBLX IKOCUCTIEM.
OOBEKTOM HCCIEIOBaHUS TOCTYXWIA - 3apOCid OOJENHMXU KpPYIUIMHOBUIHOU
Hippophae rhamnoides L. Tlpouspacraromue Ha modepexbe o3epa Mcchik-Kyms.
HccnenoBanusi ObutH MPOBEACHBI HA 6-TU y4acTKaX, Pa3iUvarolIuXcsl CTETICHBIO
AaHTPOINIOTCHHOW Harpy3ku © TpaHcpopManuu dSKocucteM. lccnemoBamu
BO3MOKHOCTh HCIOJB30BaHUS TOKa3aTenel pasutus H. rhamnoides npns
MOHHTOpPHHIA KauecTBa (PUTOLIEHO30B C MOBBIIICHHON PEKPEaIlMOHHON Harpy3Kou
U UX TPUMEHEHUS B OICHKE MPUOPESKHBIX SKOCHCTEM B YCIOBHSIX yYMEPECHHOU
nycTeiHd. OTOOp MpOOHBIX TUIOMIAAOK ObLT mpou3BeneH B 2018 romy, ¢ yuerom
BO3pAacTaHUs AaHTPOIOTCHHON Harpy3kd, KoTopas ObUla OIleHEHa IO YpPOBHIO

NOCEIIaeMOCTH OOBEKTOB TYPUCTAMH MPUBEICHHBIMU HA PUCYHKE 2.5
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Pucynox 2.5 Pacnipenenenne pekpeaninoHHOM Harpy3ku (B Oayuiax) Ha
HKOCHCTEMBI MPUOpexHON 30HbI 03. Mcchik-Kyb

[Ipo6nbIe MIomaaku myHKTa OTTYK, MPEICTABISAIONIME 3alOBEIHYIO 30HY, TS
MOCEIIEHNE TYypUCTaMU PETYJUPYETCS 3alOBEAHBIM PEKUMOM, HMCIOJIb30BaIN B
KaueCTBE KOHTPOJS. AHAIMU3UPOBAIM  KYCTapHUKH, IpPOMU3paCTaloOlIMEe B
HETOCPEJACTBEHHOM OJM30CTH K TUIBDKHBIM 30HaM. [IyHKTBI MPOOHBIX IUIOMIAIOK,
pazyIMyaronuecs mo CTENeHN TyPUCTUUECKON HArPy3KU MPUBEICHBI Ha pUCYHKE 2.4.
beimn  omeHeHsl  MopdoOMETpUYECKHE  IapaMeTpbl  KYCTapHHMKOB:  JIJTMHA
IJIOJIOHOXKKH, JJIMHA W IIHPUHA JIUCThEB, HWHTCHCUBHOCTb TpaHCIHUpAIUU,
COJIep’)KaHUE BOJABl B JHUCTHAX, BOJONOTEPS, BOAHBIN AEPUIIUT, COOTHOIICHUE
MYKCKHX 1 5KEHCKHX 0C00€# B COOOIIECTBE, CTEIICHh OKOJIIOUeHHOCTH [248], [249],
[250]. Bce ananusbpl JAHHBIX NPOBOAUIMCH C MCIIOJIB30BAHUEM MPOTPAMMBI
Statistica 13.0. Bce pucynku cozmansl B mporpamMe Excel u3 makera mporpamm

Microsoft Office.
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IK-Kynb

Pucynok 2.6 Kapra-cxema mpoOHBIX TUIONIA0K MPUOPEKHON 30HBI
03. Uccrik-Kynb

v Onpeodenenue niowaoeil NPUOPENHCHbIX 30H U  MPOPUUECKO20
cocmosinus ozepa Hccoik-Kynw no unoexcy TLI
Jlnst uccnenoBanus o3epa Mccwik-Kynp ObITH BRIOpAHBI TPU CITyTHUKOBBIX CHUMKA
Sentinel-3 3a maii (2012 r.), utons (2017 r.) u deBpans (2022 1.). XapaKTepuCTUKH
CHUMKOB, UCTIOJIb3YEMBIX ISl OIICHKH U3MEHEHHI OCPEeTOBOM JTMHUH, JOJIKHBI OBITH

BBICOKOI'O Ka4CCTBa U IMOJIYUYCHBI B 0e3001auHbIE nepuruoabl BpCMCHHU. B mae u urone
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Obut0 6€3001a4HO, YTO MO3BOJIMJIO YCHEIIHO PEHINTh IOCTABJICHHBIE 33/Ja4u.
Opnaxo B ¢eBpase Ha KapTax HAOJIIOAANICA BBICOKUN YPOBEHb CHEKHOI'O MTOKPOBA.
JIns  TOBBIIEHUST TOYHOCTH OILICHKM WM3MEHEHUN OeperoBoil JUHUM U
WHTEPIPETALUU IAHHBIX B JAHHOM CiIy4ae ObLI ucrosb3oBan Macimtad 1:10000, uro
CIOCOOCTBOBAJIO MOJTYYEHUIO TOYHBIX M KOPPEKTHBIX JTaHHBIX.

OnpeneneHue rpaHull W IUIOMIAJEH NPUOPEKHBIX 30H, a TAK¥KE CTEHNEHU HX
TpaHchopmalru ObUIO BBITIOJIHEHO ¢ ucnoyib3oBanueM Google Earth Pro u ArcGIS
10.5.1. Onpenenensl mwiomaan 0ydpepHsix 30H Ha paccrosuur 100 m u 500 M ot
OeperoBoii TUHUU 03epa U ux mM3MeHeHwms Ha 2012, 2017 u 2022 rr. Ilnomans,
MOKpPBITas JIECHON PacTUTENIbHOCTBIO BI0JIb OeperoBoit muHuu o3zepa Uccbik-Kyip,
ONpeAeseHa MO JaHHBIM ['OCymapCTBEHHOro JjecHoro kaaactpa Keipreizckoi
PecniyOmuku. Ilnomans gecHOW pacTUTENHHOCTU BAOJIL OEpEeroBOi JWHUU ObLIa
paccurTaHa 1o yCTaHOBJICHHBIM T'PaHUIIAM JIECX030B BJ0JIb OEPETrOBOI JIMHUY (TIATh
JIECX030B M OJIMH TOCYAapCTBEHHBIA MPUPOJHBIA 3alMOBEIHUK HMEIOT JIECHBIC
yTOIbsl BIOJIb OEPETrOBOM JIMHUH).

Ot6op mpo0O BOIBI AJIS OMpeAeseHus Tpynmbl azora U (pocdopa MpoBOIUIN B
coorserctBuu ¢ I'OCToMm [261] B 06beme 1000 cM® B eMKOCTH M3 MOJMMEPHBIX
MaTepualioB C TOMOUIbI0 OaToMeTpa Ha HAyYHO-HCCIIEOBATEIBCKOM CYJIHE
«Mentyp». IIpo6sl oTOMpanuch B TOUKax yKa3aHHbIX Ha pucyHke 2.7. [IpoOsr mms
oTpe/IelIeHNs a30Ta KOHCEPBUPOBAIH JO0ABICHUEM CEPHOM KUCIOTHI U3 pacuera 1
cM® KOHLIEHTPUPOBAHHOM cepHOM KucaoThl Ha 1000 cM® BOABI M aHAIM3UPOBAII B
tedeHue 2 cytok. [Ipobsl nist onpenenenus rpynmbl ¢pochopa aHAITU3UPOBAINCH
HEMOCPEJICTBEHHO B JJa0OpaTOpuM HAa HAYYHO-UCCIEAOBATEIILCKOM  CYJIHE
«Mentyp». IIpoObl Bombl js1 onpeaencHus Xaopoduiia-a OTOUPAIOT COTJIACHO
[260] B 00beme 1000 cM® B OYTHUIKY M3 TEMHOIO CTEKJIA M aHAJIU3UPOBAIU B

TeueHue 24 4acos.
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Pucynok 2.7 Touku oT6opa rpod Boabl 03.Mcchik-Kyinb
Omnpenenenue XUMHKO-OMOJIOTHIECKOTO craryca u IIPOBECHUE
THIPOIKOJIOTMUECKON OIIEHKH ObLIN MPOBEACHBI, ucnob3ys 4 napamerpa TN, Chl-
a, TP — xotopsie ObUIM OmpeaenaeHbl CHEeKTPO(HOTOMETpUUECKUM MeToaoM, SD
ucnonb3yst Cexkku nuck. Mumexcer TLI o3epa ObuM paccUUTaHbl ¢ MOMOIIBIO

HIDKECJIEAYIOIUX YpaBHEHUM 1-5:

TLc = 2.22+2.54log (Chl-a) (1)
TLs = 5.10+2.60log(1/SD-1/40) 2)
TLp= 0.218+2.92log (TP) 3)
TLn = -3.61+3.01 log (TN) (4)
TLI = Y%(TLc+TLs+TLp+TLn) (5)
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Jlna knaccudukanuu TpohUIecKoro ypoBHS UCCIETyeMbIX MPoO BOABI ObLIH

WCIIO0JIb30BaHbl IMANa30Hbl 3HaUCHHH, coriacHo Burns et al. 1999, npuBeneHHbll B

Tabm. 2.3 [262].

Ta6numa 2.3 - Jlnanazonsl 3HaueHUH kinaccudukaun TLI

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

ynbTpaoaurorpod | 0.0-10.0 31.34 0.84-1.8 0.13-0.33 16-34
meszoonurotpodusiit | 10.0-20.0 | 24-15 1.8-4.1 0.33-0.82 | 34-73
OJUTOTPOHBII 20.0-30.0 | 15-7.8 4.1-9.0 0.82-2.0 73-157
Me30TPOQHBIH 30.0-40.0 |7.8-3.6 |9.0-20 2.0-5.0 157-337
IBTPOHBIN 40.0-50.0 |3.6-1.6 |20-43 5.0-12 337-725
CYINepaBTPOHBIHA 50.0-60.0 |1.6-0.7 |43-96 12-31.0 725-1558
THIIEPIBTPODHBIIHI 60.0-70.0 |>96 > 96 > 31 > 1558

v Onpeoenenue 60cCmMano8UmMenbHOU CMOUMOCTU 3€1eHbIX HACANCOEHULL
Jns  onpenenenus: (aKTUYECKOM BOCCTAHOBUTENIBHOW CTOMMOCTH 3€JIE€HBIX
HACAXJICHUM (PaCTUTEIBHOCTH 3€JIEHBIX HACAXIACHUIN OOIIEero MoJb30BaHUs (3a

HCKIIFOUCHUCM TOPOACKHUX J'ICCOB), PACTUTCIIBHOCTHU  3CJICHBIX Haca}K,IIeHI/Iﬁ

OTPaHUYICHHOT O ITOJIb30BaHUA, PAaCTUTCIIbHOCTHU 3CJICHBIX Hacancz[eHHﬁ

CHEeNUaIbHOTO Ha3HA4YeHUs1 OblJla WCIOJIb30BAaHA METOJIWKA, TPUHATAS IS
PYKOBOJICTBA CIIy»KOaMHU JIECHOT'O XO3sIIICTBA PECITyOIUKH.

dakTryeckass BOCCTAaHOBUTEIbHAS CTOMMOCTD 3€JICHBIX HACAKICHUHN OMPEIeIsIeTCs
B pacueTe Ha OJHO JEepeBO, OJWH KYCTApHUK, OJWH METP KYCTapHHKOBOU
PaCTUTENHHOCTH B )KMBOUM M3TOpod, 1 KB. M Ta30HA WM BeTHUKA. DakTHyecKas
BOCCTAHOBUTEJIbHAS  CTOMMOCTH HaCaXICHHM

3CJICHBIX 3aBHCHUT oT

MNPOAOJIKUTCIIBHOCTH BOCCTAHOBJICHUA HMX JCKOPATHBHOI'O MW O9KOJIOTHYCCKOI'O
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INOoTCHIMAaJIa, NCXOAA U3 pacucTa 0a3oBoi CTOHMMOCTH, OHpeHCHﬂCMOﬁ 110 CMCTHBIM
[CHAM Ha IMOCAAKY M yXOJ 3a PaCTCHUAMU.
daKkTHYeCKasi BOCCTAHOBUTEIbHAS LICHHOCTh KyCTapHHKa OMpCACIIACTCA COTJIaCHO

YpaBHEHHIO 6.
CB =[Cuxi + (Cy x KBk)] x K x Kind (6) rme,

CB - akTHyecKast BOCCTAHOBHUTEIbHAS CTOMMOCTh KyCTapHUKA, COM;

Crki - cMeTHast CTOMMOCTh CO3J[aHWsI OJJHOTO KYCTapHHKa C YY4E€TOM CTOMMOCTH MOCaJIOYHBIX
paboT, CTOMMOCTH IOCaJOYHOTO MaTepuaia (KyCTapHHKAa) M CTOMMOCTH TOCIENOCaT0YHOTO
yX0/a B T€YEHHE MEPBOro rojia 10 BBOIa 00BEKTa B HKCILUTyaTaIHIO0, COM;

Cy - cMeTHasi CTOUMOCTh yX0Jla 32 KyCTapHUKOM B MPOIlecCce HKCIUTyaTallii B TE€YCHHE OJHOTO
roja, com;

KBK - KOTHYECTBO JIET BOCCTAHOBUTEIHHOTO MEPUO/IA, YIUTHIBAEMOE TIPU PACUETE KOMIICHCAIIUH
3a CHOCUMBIH (BbIpyOaeMblil) KycTapHUK - 1 rof;

K - KonmmuecTBO KyCTapHHUKOB, TMOISKAIINX YAAJICHHIO, IIIT;

Kup - unnexc-nednsrop.

v Memoo “coommnowenusi 6vic00bl u 3ampam’ ObUI WCIOIB30BAH JIsI
OTIpENICNICHUs] IIUPUHBI TpUOpexkHoi Oydepnoit 30ubl  03.Mcchik-Kynb
(ypaBHEHUE 7).
TLIg—TLI
5 — | 0 1 (7)
AAXa

r7ie 0 - COOTHOILEHHE BBIFOJl M 3aTpaT, PACCUUTAHHOE C MCIIOJIb30BAaHUEM OTPEJAKTHPOBAHHOTO
TLI npu uuBectnuusix. TLIo - uHAEKC TpOoUUECKOTO YpOBHS 03€pa, OTpaxkaeT Tpoduueckoe
COCTOSIHME 03€pa 10 INPOBEACHUS IPUPONOOXPAaHHBIX Meponpustui, TLIi- cMonenupoBaHHbIN
UHJIEKC TPO(UKH 03epa TOCie MPOBEACHHUS MPUPOJIOOXPAHHBIX MEPOINPHUITUN B i-ii OydepHOH
30HE OmpeneNeHHON mupuHbl, AA (ra) - YMEHbBIICHHAs IUIONMIAlb 00padaThIBAEMBIX 3€MEIlb B
Oy(epHOii 30He, 0 - KAUTAIBHBIE 3aTPAThl HA €AUHUILY TUIOIAIH.

v KaprupoBanue kayecTBa O0TAeJbHBIX CBOMCTB BOJbI 03€epa
Jns npoBeneHUss NPOCTPAHCTBEHHOIO aHA3a HEKOTOPBIX 3HAYCHHM HHJEKCA

KayecTBa BOJbl ObUla MCHOJB30BaHA MeETOAMKa HHTepnomsuuu Kriging Ha
nporpamme ArcGIS. Ha ocHoBe 3T0ii MeTOAMKHN ObLT TPOBEACH MPOCTPAHCTBEHHBIN
aHaJIM3 W OIpejesieHbl 00JacTH pacnpoCTpaHeHUsl WHJEKca KayecTBa Bonbl. Ha
OCHOBE JIaHHBIX, TMOJy4YeHHbIX MeTogoMm  Kriging, ©Obutla  mocTpoeHa
DKCIIEPUMEHTAJIbHAsl BApUOTPAMMHAsl MOJENb. OTH MOJEIM OLEHUBAINCH I10

cpenHeir omubke, Omm3kod Kk O, W pacyeTHbIM CTaHAAPTU3UPOBAHHBIM
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cpennekBagpatuaabiM omuokam (RMSSE), 6mmsxkum x 1 [263]. Taxke Obuto

IIPOBEPEHO, CYLIECTBYET JiK 3 (PEKT aHU30TPONUHU MPU TPUMEHEHUU Moaenen. Jlis

aHaju3a apeasa Obuia BhIOpaHa Hanbosee MOAXOsIas U3 ITUX MOJICIICH.

®opmyna  uHTepnoysammu  Kriging,  uCHIoOnb30BaHHAs Il TOCTPOCHUS

MIPOCTPAHCTBEHHOI'O paclpe/iesieHNs KauecTBa BOBI, IpHuBeacHa HUXKe (8) [264].
Zy, =2 Wi Z; (8)

Tac, ZP: uckoMoe 3Ha4YeHHE AHAYJISAIUA AT TOYKH P, Wi: 3HaueHus MacCChbl, COOTBCTCTBYIOIIUC

KaX/101 NCTIOIb3yeMOi TOUKe Zi, Zi: 3HaU€HUs OHTy IS UCTI0Ib3YEMBIX TOUEK, N: KOJIUUYECTBO
UCIIOJIb3YyEMBIX TOUYEK.

v Onpeoenenue cmeneHu GIUAHUSL MPAHCHOPMUPOBAHHBIX OVDeEePHbIX

3eMellb Ha Ka4ecmeo 800bl 03.HCCblK-KyJZb

OObekTOM wuccienoBaHus ObUTM  TpaHCHOpMUPOBaHHBIE 3eMIU  OydepHBIX

npubpexHbix 3emenb 03.Ucebik-Kynb, B c. Topy-Aiireip Ucceik-Kynbckoit obnactu.
bbun BEIOpaHbI YeThIpEe BapHaHTa CXEM MCCIICT0BAaHUM:

1. KoHTpobHBIM y4acTOK 1- ecTecTBEHHbIE 3apOCiiu 00JIeIIUX U, BJIOJIb Oepera o3epa

2. KoHTpoJibHBIN y4acToK 2 - HeTpaHC(HOPMHUPOBAHHBIE IPUPOJAHBIE IKOCUCTEMBI

3. YnoOpeHHbI€ MOJIs MOJT CENbCKOXO035HCTBEHHBIE KYJIbTYPbI

4. TpanchopMupOBaHHbBIE 3eMJIU TT0/1 A0PUKOCOBBIE MOJIS

B xoxe nccinenoBanus ¢ KaKI0ro yyacTka ObuUI 0TOOpaHbl yCpeIHEHHbIE 00pa3Iibl

MOYBbI 001IIeH TUIoMabIo 1 ra.

Omnpenenenne PU3NKO-XUMUYECKUX CBOMCTB UCCIEAYEMBIX 00pa3IOB TPOBOINIACH

B HanmonansHOM mouBeHHO-arpoxuMudeckoit naboparopun Keipreizctana. Meton

skcTpakiu o Mauuruny npooawiu o 'OCT 26205-91 (2020): 5 r Bo3ayIIHO-

cyxoii mouBsl fo6asisum kK 100 Mt 0,104 M (10 r/n) pactBopa kapOoHaTa aMMOHUS,

CYCHEH3HUI0 BCTPSAXUBAIU 5 MUH U GuibTpoBanu yepes 20 4. docdarsl B ribTparte

onpeaeysuii ¢poTomMeTpudecku (Tpu uiHe BOJHBI 580 HM) 1O MOJIMOAEHOBO-

ronyoomy Meroxy. OpraHudeckoe BEUIECTBO IIOYBBI OIPEACISIIA  METOAOM

TropuHa. Copr IOUBBI PACCUUTHIBAECTCS 110 CTEXHOMETPUYECKON PEAKIIMKY OKUCIECHUS

yriepojia IUXpoOMaToOM Kajldusl B KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTE A0 IUOKCHUIA
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yraepoja [265]. TexcTypa nouBsl onpeaenseTcss TMIeTKON no Mmeroay KaunHckoro
(1958), oomennsie Ca** u Mg?* - nmepkonsnueii o0pasua ¢ aneTaToM aMMOHUS IIPU
pH 7, H" u AI*" - nepxonsanueii o6pasua ¢ 1 M pactsopom KCl [266].

ConeprkaHue TKENbIX METAJUIOB B UCCIIEYEMbIX 00pa3lax onpeaessii METOI0M
ICP-OES  (ontuko-aMuccuoHHBIM  cnektpoMerp) Optima  5300DV B
MEXIyHApOJAHON aKKpeauTOoBaHHON maboparopunm «Alex Stewart Assay and

Environmental Laboratories» ISO 22036-2014.

v Komnnexchnolii memoo onpedenenus ya36UMoCmu  NPUPOOHLIX U

YPOaHU3UPOBAHHBIX MEPPUMOPULL
st onpeneneHusi MHAEKCA YA3BUMOCTH TMpuOpekHoi 30HbI Wcchik-Kyns Obuin
pacCMOTpEHbl TSATH AaJIMHUHUCTPATUBHO-TEPPUTOPUANIBHBIX pailioHOB: Ak-Cyy,
Jxetu-Ory3ckuii, Wccbik-Kynbckuii, Touckuid, Tronckuit. B  obnactu
HAaCUMTHIBAETCS 3 TOpOJa U 2 TTOCETKa TOPOJCKOTo TuMna, 61 aibuiHBIN aiiMak 1 178
CeJIbCKUX HAaCeJIEeHHBIX MYHKTOB (Ha Havano 2022 roaa). B nenom npubpesxHas 30Ha
o3epa Hccreik-Kynp mpeacraBiser coboi monocy mmpuHOW OT 2 10 15-20 kM,
00pa30BaHHYIO PEYHBIMHU BEEpaMu U T€ppacaMu, IJle COCPEIOTOUCHBI HACEICHHbIC
IYHKTBI U YYACTKH CEJIbCKOXO3SIMCTBEHHBIX Yroaui. Ee TeppuTOopurs pacriooxeHa
Ha a0COMIOTHBIX BbIcOTax OT 1607 1o 7439 M Haj ypoBHEM MODS.
Ak-Cylickuii palioH pacnojiokeH B BOCTOYHOM yactu Mcceblk-Kynbekoit
KOTJIOBUHBI. Ha Tepputopun pailoHa pacrosokeH Topoj 00JIaCTHOTO MOTYUHEHUS
Kapakon. I'maporpadust paifona mnpexacraBiena pekamu Kapakon, [[xbipranan
(makcumanbHbIi pacxox 70 m3/c) u Capsi-Ixa3 (258 M3/C) ¥ MHOrOYUCIEHHBIMU
TOPHBIMH PEKaMHU.
Jxetn-Ory3ckuil palioH pacrloyIOKEH B Oro-BocTOUYHON yactu Mcchik-Kynbekoit
KOTJIOBUHBI. AIMAHUCTPATUBHBIN HEHTP - ceno Ke3pul-Cyy. Ymense [Jxern-Orys
CJIABUTCS KUBOIHUCHBIMU CKaJIaMU U KypOPTOM C TEPMaJIbHBIMU MCTOYHUKAMU, U

BOJIOMAJaMHU.
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Hcepik-Kynbckuil paiioH pacnosnokeH B ceBepo-3anagHon yactu Mceepik-Kynbckon
KoTJIoBUHBI. [lnmomane paitona cocrasisier 3603 kM2, B cocraB Uccrik-Kynbckoit
00J1aCTH BXOJUT KypOpTHBI ropoa HonmnoH-Ara.

ToHCKHI palloH pacIOIOKEH B FOro-3ana Hou 4actu M ccehik-KyibCKkO KOTJIOBUHBL.
[Tnomans paiiona cocrasisier 7230 km?. Ha Teppuropuu paiioHa HAXOAUTCS TOPOJL
banbikuu, KpyITHBINA TPAaHCTIOPTHBIN U MPOMBIIUICHHBIN y3€Jl CTpaHbl. PalioH roponaa
banbikun - camoe cyxoe Mecto B Mccblk-Kynbckoil kotiioBuHe. CpeaHEroioBoe

KOJIMYECTBO OCAJAKOB COCTaBJIsAET 0KOJI0 120 MM, ncniapenue - okosio 1050 mm [267].

Hnoexc yazeumocmu nobepeoxcvs (CVI). lna konmuuectBennou onenku CVI mis
KKJOTO MPUOPEIKHOTO ydacTKa (pusmdeckue (GakTopsl (THUM OEperoBOd JTWHUH,
PEKH, PACCTOSTHUE CEJIbCKOXO3SMCTBEHHBIX 3€MelIb M HacTouiy 3a OeperoBoii
JUHUEH, TpaHchOpMalMs CEIbCKOXO3SHMCTBEHHBIX 3E€MENIb O]l CTPOUTENIHCTBO
XO3SIICTBEHHBIX ~ OOBEKTOB, CTEMEHb  3allUThl TPYHTOBBIX BOA) ObuIH
KJ1acCU(UIIMPOBAHBI KaK pa3InyHble IEPEMEHHbIE B Arana3oHe ot 1 10 5, KoTopbie
MOTYT WJLIIOCTPUPOBATh CTENEHb YA3BUMOCTH (Tabmuna 2.4). T'omomoit CVI

PaCCUYHUTBIBACTCA AJIA KaXKI0I'0 paﬁOHa B COOTBCTCTBHH CO CICAYIOIIHNM YPABHCHUCM

[268]:

N
1
VI = (NHXL) )

i=1

rzae n =3 - KOJIMYEeCTBO MapaMeTpoB Harpy3ku; X1 - Tui 6eperoBoit TMHUM, X2 - peKU U X3 -
CTETIEHb 3aIUThI TPYHTOBBIX BOJI.
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Tabnuma 2.4 - [lokazaTenu GuU3NYECKUX MapaMETPOB, CBSI3aHHBIC C PA3ITUYHBIMU
YPOBHSIMH YSI3BUMOCTH

YpoBHU OueHb Huzkas  Cpennas  Beicokas  OueHb
ySA3BUMOCTH  HU3Kas BBICOKAsI
1 2 3 4 5
Tun Bricoknit Cpennuii  Huzkuii Omnuoud Ilecuansbrit
oeperoBoi ytec (40+ M) ytec (20- ytec (10- i TUISDK/ TIOHA
JUHUU 40 m) 20 M) xpebeT
Pexn OtcyTtcr Teuenne Maas Cpenusas  Kpynnas
BYIOT peka peka peka
Crenenn Bricokas 3ammme Cpennsas — Huskas He
3allHUIL. 3alMIIEHHO  HbI 3alMIIEH  3al[UIIeH  3allHUIIEHbI
IO/13€M.BOJ CTh HOCTb HOCTb

Unoexc coyuanvro-sxonomuuecxkou yaseumocmu (SVI). Jnsg KoanuecTBEHHOU
oueHkn SVI s Kaxa0ro MnpuOpPEKHOIO ydacTKa KadecTBEHHbIE (a’pomopr,
J10pora, raBaHb, 3¢MJIETIONIb30BAHUE U OXpaHseMasi TEPPUTOPHS) U KOJTMUECTBEHHbBIE
(TUIOTHOCTh HAceNeHUs MPUOPEKHOM 30HBI) (HAKTOPBl ObUIM KIIACCU(DUIIMPOBAHBI
KaK HOBBIE IIEPEMEHHBIE B UAIA30HE OT 1 10 5, KOTOpBIE MOT'YT WLIFOCTPUPOBATH
CTeneHb ys3BUMocTH (Tabn. 2.5), B coorBerctBUM ¢ [268]. T'omoBoii SVI

pacCcUrUThIBACTCA I KaXK10TO paﬁOHa B COOTBCTCTBHUU CO CIICAYIOIIUM YPABHCHUCM

[269]:

| =

17\

SVI = —| |v- 2

N . L ( )
i=1

rae N =10 - KoJIn4ecTBO COLMAIbHO-A)KOHOMUYECKUX nmapaMeTpoB; v 1,v2, v3, v4,v5,v6,v 7,

v 8 v 9 u v 10 - TIUIOTHOCTh HAaceNleHHus, a’pomNopT, AOpora, raBaHb, 3€MJICTIOIH30BAHHUE,

KOJMYCCTBO PCKPCALIMOHHBIX W MPOMBIIIJICHHBIX O6’I)CKTOB, oXpaHsgeMasd TCPPUTOPUA, CCIBCKOC
XO3SICTBO U HaCT6I/IHIa COOTBETCTBCHHO.
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Tabmuma 2.5 - PamkupoBanne (paxToOpoB MOTCHIIMATHHOTO PHUCKA OTHOCHUTEIIHHO

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
Agriculture orcyt | >1000m |> 5000 m 100-500 | B 500 m ot
oT oT m or moOepexKbs
noOepexbst | modepexpbs 106EPEexKbS
Pastures orcytr [>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, BBICOKMM HJIM OYEHb BBICOKHMM PHCKOM B
COOTBETCTBUHU C Tabnuuei 2.6.

Tabnuma 2.6 - 3HaueHUs CTEIICHN YSI3BUMOCTH

3HaueHus VA3BUMOCTD
<20 HU3Kas

20-40 CpeHsA

40-60 BBICOKAs

> 60 CBepx BbICOKasi

v’ Memoowi pekyrbmusayuu 2pyHmos 3a2psA3HeHHbIX Hehmenpooykmamu
OOBbexkTOM HccienoBanusa Obul pyaHUK KyMTOp, pacnoyioxKeHHbIH K I0r0-BOCTOKY
oT Keipreizcrana Ha Beicote 4 000 M Haj ypOBHEM MOpPSI B UaCTHUYHO OJIE/ICHEIION
30H€ BEYHOM Mep3ioTbl B ropax [LlentpanbHoro Tsup-Illansa. IlosieBbie
DKCHEPUMEHTHI POBOMIIMCH HA MOJIUTOHE OMMACHBIX OTXOA0B pyaHuKa “Kymrop” B
teyeHue 90 gHEW C HACTYIUIEHMEM TEIJIOTO Cce30Ha  (UIOHB-aBrYCT).
CpenHeMecsiYHOE KOJMYECTBO OCAJAKOB B paloHe cocraBisier 59,6 wMw,
cpeaHeMecsiuHas Temieparypa - 5,23 °C, makcumanbHas - 18,8 °C, MUHUMAanbHas -
11,10 °C [270]. [TouBeHHBIE 00pa31Ibl OBLIIN OTOOPAHBI U3 MOJIUTOHA TPOMACIEHHON
Beromn pynHuka Kymrop. @oHoBbIN 00Opa3zen 0b1 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
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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 cM. (pucyHok 2.8).

Pucynok 2.8 Ot60p nmpo0 u3 MoJUroHa omacHbIX OTXO/I0B PyAHHUKA
“Kymrop”, 2017r.

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 IIUPHUHY, KOTOPBIE OBLITN PACTIOI0KEHBI PSIOM C IOTUTOHOM (PUCYHOK 2.9). s
BBIICJICHUS  YIJIEBOJIOPOJOpA3JIaralolux OakTepuil U3 TMOJUTOHA ONACHBIX
3aXOpOHEHUN MpoOkI MOUBKI 0TOMpanu Ha cpeae Bopommnosoii-/{uanosoii (B/),
conepxaiieid 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
obpasna ceipoii HepTH U HedTe3arpsA3HEHHONW MOYBbI J100aBWIU 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

— Y

T

Pucynok 2.9 [Tomynpon3BoACTBEHHbBIE SKCIEPUMEHTHI ITo Onopemeananuu, 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
PecryOnmkanCKOro mOYBEHHOM CTAaHIIUHM MPU MHUHHUCTEPCTBE CENBCKOTO XO3SCTBA
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 ompenessuin mno crangaptHomy 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 O0TX0A0B (pUCcyHOK 2.10), B cooTBeTCTBUM € TadI. 2.7.

s ]

Pucynox 2.10 DkcniepuMeHTabHbIE paOOTHI HA IO

=3 .

JIMTOHE OITaCHBIX 0TX0A0B, 2019r

Tabmuna 2.7 - Pa3znuuHble BapuaHTbl OUOpeMEeIHaluu 3arps3HEHHBIX
HepTenpoAyKTaMHU TPYHTOB

Bapwuant onbiTa WJICHT Cocrasn
Kontpons C 1104YBa
buoctumysinus BS noysa + N. P. K
buoayrmenranus BA nmousa + MOX
buoctumysiius + BS + BA nousa + MOX +
OnoayrMeHTaIus N.P. K

XMO — MUKpoopranusmel: (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. MuHepalnbHble Y100peHus: B cooTHomeHuu N: P: K = 16: 16:16,
conepxamme 16% Heopranmyeckoro azora, 16% mnenrokcuma dochopa u 16%
OKCH/Ia Kanus, ObUIM BHECEHBI B KQUECTBE MEIMOPAHTOB M3 pacuera 60 r/m2. Dtu
NUTaTeNbHbIEC BEIIECTBA ObUIM JOOABJICHBI B 3arPSI3HEHHYIO MOYBY M HAJIJICKAITUM
o0pa3oM TOMOT€HM3UMPOBaHbl MeXaHHYeCKuM crnocoboMm. Koncopuuym panee
BBIJICICHHBIX ~MECTHBIX MHKpoopranusmMoB: Pseudomonas fluorescens Pl,
Rhodococcus rhodococcus R3 u Flavobacterium K1 conepskancs B muTaTenbHOM
oyneone [271]. KoHcopuuyM »OTHX MHUKPOOPTaHU3MOB HWHOKYJIUPOBAIM Ha
MOBEPXHOCTH OOpPabOTOK OMOCTUMYJISIUS, OMOCTUMYIISIUS + OMOCTUMYJISIIUS 1
MEXaHUYeCKM  IepeMmemuBaid. Bo  Bcex  3KCIEpUMEHTaX  BIAXHOCThb
nojjaepkuBanach Ha  ypoBHe 80%, adpamus obecrneuduBanach  IMyTeM

pa3BOpavyrBaHMs KOHTEHHEPOB Kaxable 14 qHEM.

V' Memoodsl pumopemeduayuu pekyibmusuposannbvlX 2PyHmos
OT60p poO OBLT MPOU3BEIEH U3 MOJUTOHA OMACHBIX OTXOJ0B pyaHuka Kymtop,
pacmonaratonierocsi Ha abcomoTHON BbicoTe 3665 M H.y.M. [louBeHHbIe 00pa3IlbI
orOupanuch u3 BepxHero ciost (0-15 cM) MeTogoM «KOHBEpTa», C MPOOHOU
IIOWAAKKA pazMepoM 1x1 M myTem cocTaBiieHHs OObEIMHEHHOW NpOOBI Maccou
400-500 r. ®onoBEII1 00pa3el mouBsl ObLT B3AT HA paccTostHUH 2000M OT MONUTOHA.
OT60p mouBeHHBIX P00 npoBoauics B coorBeTcTBur ¢ 'OCT 17.4.3.01-83, TOCT
17.4.4.02-2017 u TTOCT 28168-89. Onpenenenre KOHUEHTPALMH HEPTENPOTYKTOB
IPOBOJWIOCH TI'PaBUMETPUYECKUM METOAOM (METOAMYECKOE YKa3aHHE 10
onpenenenuto HII. PJI 52.18. 647 — 2003), B akKpeauTOBaHHOW J1abopaTopuu
TAOOCJIX KP. pH nouss uzmepsiinu kanu6poBounbiM Horiba portablep pHmeter,
B-213. Jlna npoBeaeHus: GuTopeMeIuaMOHHbIX pad0T ObLIN B3STHI 00PA3IIhI TOYB
nocje Guopemeualuu, Tie coaepkanue HepTenpoaykToB cocTaBisio 980 Mr/kr,
a B ¢oHoBoM oOpasiie - 100 mr/kr. B kauecTBe TecT-KynbTyp ObUIH B3SITHI CEMEHA

JIBYX paCTeHU, MPOU3PACTAIONINX B MPUPOJTHO-KIMMATUYECKUX YCIOBUIX PyIHUKA
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Kymrop: oBcsinunia Bayumucckas (Festuca valesiaca Gaudin), mieBen MHOTOJIETHUAN
(Lolium  perenne). (CeMeHa UCHOJIB3yeMbIX PpACTEHUU  MPEIBAPUTEITHHO
KaJmOpoBasiv, BHIOpaB ceMEHa OJIHOT0 pa3Mepa U BU3yallbHO 3J0pOBbIX. B kauecTBe
BEreTalMOHHBIX COCY/IOB MCIOJIb30BaJU IJIACTUKOBbIE eMKOCTH. C paBHOMEPHBIM
pacrnpesiefieHueM MO MOBEPXHOCTH B KaXKJbIH U3 COCYJIOB MPOU3BOIWIM MOCAJKY
CEeMsIH TECT-KYyJIbTYp. B IUIaCTUKOBBIE KOHTEMHEPHI BBICEBAINCH C 3-X KPATHOMU
MOBTOPHOCTBIO MO 15 ceMsiH kaxa0ro pactenus. TecT-00beKThl BEIPALTUBATIUCH ITPU
OJIMHAKOBBIX BHEIIHUX (paKTOpax BO3JCHCTBHUS: OCBELIEHHOCTb, MPUOIUKEHHAS K
peanbHbIM YCIOBUSIM; BIIAJKHOCTbD IIOYUBBI, IOJIIEpKMBaeMasi Ha ypoBHe 60% moHOM
BJIArOEMKOCTH; TeMIleparypa, mnojjepkuBaemas Ha ypoBHe 18-25°C. Ilonus
MPOU3BOJIAJICSA B OJITMHAKOBOE BPEMSI M C OJIMHAKOBBIM 00bEMOM.
HccnenoBanuch Takue MapaMmeTpbl TECT-KYJbTYp, Kak BcxoxecTb (%), IauHa
pOCTKa M KOpHA (MM), KOTOpbIE€ BhIpallUBAIUCL Ha npoTsokeHuu 40 cytok. Tect-
OTKJIMKOM CJIY>KWJIa BCXOKECTh CEMSIH, U3MEHEHHUS HaJ[36MHOU U MOI3€MHOU YacTu
CeMsiH B cpaBHEHUU C (oHOM. BcxokecTh cemsiH Oblla paccuuTaHa KakK YHCIIO
MPOPOCIHINX CEMSIH, BEIPAXKEHHOE B MPOLIEHTaX OT OOIIEro KOJIMYECTBA BHICESTHHBIX
cemsaH. Craructuueckass oOpabOTKa JTaHHBIX MPOBOAMIIACH C MOMOIIBIO TaKeTa
Microsoft Exsel, paccuutbiBasii cpennue apudMEeTHUECKHUE 3HAYCHUA W
CTaHJIapTHBIC OTKJIOHEHHUS MPU3HAKOB.

V' Memoovwl peyuknunza meepouvix 6bimosulx OmMxo006
B kauyectBe 00bekTa HCCIEIOBAHMS BbIOpAHBI KOMMYHAJIbHO-OBITOBBIE OTXOMbI
noma Nel94 xunoro mukpopaiiona “YKan” ropoga bunikeka, peanuszanus mpoeKTa
OblJIa OCYIIECTBICHA MOJOJACKHOW Trpynmor mpoekta “Yu wyaka” Bcero B
AKCHEpPUMEHTE ydacTBoBaiu 12 kBaptup u3 48, T.e. 25%. B MoaenbHOM J10ME
npoxuBatoT 104 yenosek, u3 Hux 13 crapme 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 mutaamie 10 ner.

VYcTaHOBJIEH MyHKT MpUeMa COPTUPOBAHHOTO Mycopa (pucyHok 2.11)
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Pucynok 2.12 Komnoctep The Schnell, Model: S-50)

Bruto npennoxkeHo copTUpoBaTh OBITOBOM MyCOp Ha 5 KaTeropuii:

1. IInmeBnie OTXOOBI

2.  bymara u KapTOH

3. [Inactuk, cTEKI0, METaJLI

4.  He nepepabatbiBaeMblii Mycop
5. OnacHble OTXO/BI.

KomnoctupoBanue mnMIIeBbIX OTXOAB MNPOM3BOAWIOCH Ha anmapate THE
SCHNELL KOMPOSTER (xommnanus «Urban Solutions», Model S-50) (pucynok
2.12).
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v’ @umomecmuposanue
B kauecTBe ONMBITHON TOYBHI ObLT OTOOpaH MOYBEHHBIH 00pa3el] MaxoTHON 3eMIIn
CO CJICYIOIIMMU XapakTepucTukamu (Tab:1.2.8):

Tabnuna 2.8 - XapakTepuCTUKU MTaXOTHOW 3eMITH

Tum nouss! | pH I'ymycHocTb,% | O0muii [TonBuxHbIE  (POPMBI,

a30T1,% MI/KT

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

KomrmiocT ucnonb3oBanu st CTpyKTypupoBaHus mouBbl. OrieHuBamu 3¢hdext
cyxoro kommocra B fgo3ax 150 r/kr; 100 r/kr, 50r/kr, 10 r/kT.
B kauecTBe CTaHAAPTHBIX TECT-KYJBTYp MPUMEHSIIN KOPMOBYIO pemny (Brassica
rapa L.) n oBec noceBHoul (Avena sativa L.). TIoBTOpHOCTb ombITa 3-X KpaTHasl.
Y4YuTBIBJIM POCT MPOPOCTKOB, JUTMHY KOPHS ¥ DHEPTHUIO MTPOPACTAHUS.
Oueprus npopactanus (%):

X=A/B-100%

rac, A - XxoIM4ecTBO IMpOpOCHINX CEMSIH; B - K01M4eCcTBO MOCaKEHHBIX CEMSH.

OrnpeneneHue CKOpOCTU pocTa (IHH):

Al+A2+...+ An

(Al x1)+(A2+2)+ -+ (An+n))/ (Al + A2 + .-+ An)

rae, A (n) - KOJIMYECTBO CeMsiH, mpopocuux 3a 1, 2, ..., n aueit; 1,2, ..., n - cpok mpopacraHus
CeMSIH.

SAKIFIOYEHHUE: B cBs3u ¢ KOMIUIEKCHOCTBIO NMPOBEIECHHBIX HCCIIECIOBAHUN B
JAHHOM pa3jiesie METOAbl U OOBEKTHI MPEACTABIECHBl B CTPYKTYPUPOBAHHOM BUJE,
CIpYyIIIMPOBAHHOM I10 CJIEIYIOIUM OJIOKaM: METOJIMKH OLIEHKH COCTOSIHUS BOJHBIX
Y IIOYBEHHBIX PECYpPCOB, METOAMKM PEMEIMALMMU 3arpsA3HEHHBIX I0YB, METOJBI
PELUPKYJISILUU OYUIICHHBIX TPYHTOB M METOJbl PAlMOHAIBHOIO HCIOJIb30BAHUSA

MPUPOIHBIX PECYPCOB.
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I'/TABA 3. KPUTEPUHU OIIEHKH COCTOAHUSA IOYBEHHbBIX
PECYPCOB OCHOBAHHBIE HA  HCIIOJb3OBAHHUU
UHTEI'PUPOBAHHBIX J9KOJJOI'MYECKHUX HMHIAEKCOB H
NHAUKATOPOB

3.1 Ikonozuueckoe cocmoanue noueeHHvIX pecypcos Koipzviscmana u cucmemol
OUEHUBAHUA UX IKOJIOZUYUECKO20 COCMOAHUA.

KbIprei3cran ropHasi cTpaHa, HE MMEIOIIAsl BBIXOJA K MOPIO U pacIOJIOKEHHas B
BOCTOYHOM uacTu LleHTpanbHo-A3uarckoro peruona. OnHako crpaHa oOjanaer
YHUKAJIbHBIMU TIPUPOJIHBIMU 3KOCHCTEMAMH, KOTOpBIE IMO3BOJWIM € BOUTH B
yuciao 200 NPHOPUTETHBIX 3SKOJOTUYECKUX PETMOHOB IIIAHETHI. OJKCIEPTHI
OTMEYAIOT, YTO HA €€ TEPPUTOPUH NTPOU3PACTAET OKOJIO 2% BUIOB MUPOBOH (0PI
u obutaet 6osee 3% BuAoB dayHsl [272].

[To coctostnuto Ha 1 sHBaps 2023 roxa, corimacHo HCK 6Gonee 41% 3emenbHOM
IUIOIIAIA CTpaHbl NMPUXOAUTCS Ha 3€MJIM 3araca, 36MJIM CEJIbCKOXO3SIICTBEHHOTO
Ha3HA4YeHUs COCTaBILIOT 33,7% u 3emuin iecHoro ¢ponaa — 12,7% [245]. Ctpykrypy
CEIBbCKOXO03SIMCTBEHHBIX yroauii B 2023 roay, Takxke no ganubiM HCK, cocTaBistoT:
85% mactoumt, mamnu — 12%, cenokockl — 2%, apyrue yroabs — 1%.

OAHUM U3 MPUPOPUTETOB CTPAHBI SABIIAECTCS O0ECIIEYEHUE YCTOWUUBOIO PA3BUTHS
CTpaHbl, TJ€ SKOJOTMYECKUE CUCTEMBbl M OOECIeYeHHE MX KauyecTBa SBISIOTCA
HEOTHEMJIEMON 4YacThI0 T'OCYJAapCTBEHHOM Oe3omacHocth [273]. OpgHako cTpaHa
UMEET psAJl CYIIECTBEHHBIX SKOJOIMYECKUX MpoOJieM, COrjacHO JaHHBIM
HanumonanbHoro nentpa no 6opsde ¢ onmyctsiHuBaHueM [274] “u3 10,6 muH.ra
CEIbCKOXO3SIMCTBEHHBIX 3eMenb Oosnee 88% okazanuch AErpagupOBaHHBIMU U
IOJIBEP>)KCHHBIMU  OIIYCTHIHMBAHMIO, IUIOLIAJAM IOBTOPHOI'O 3aCOJIEHUS II0YB
YBEIMYMIIUCh U COCTaBIAIOT 75% Bcex MaxoTHBIX 3eMenb, Oonee 50% mnacTOwuii

KJIacCU(UIMPYIOTCA KaK CPEeIHE U CUIILHO JierpaiupoBanHbie” [275].

96



HcTounnkamu 3arpsi3HEHUS U yXYIIIEHUS YKOJIOTUYECKOTO COCTOSIHUS MOYBEHHBIX
DKOCHUCTEM CTPAHBI ABJISIOTCS: POMBIIUIEHHOCTb, CEJIbCKOE X035MCTBO U MOJIUTOHbI
OTXO0/IOB NPOU3BOJICTB U YEJIOBEYECKON JAESATENbHOCTH.

OpHoli W3  J0X0M0Opa3ylIIMX  OPEANpUsSTAH B CTpaHE  SIBISICTCS
“ropHo100bIBatoOIIas MPOMBIIIJIEHHOCTh, 3aHUMAIOIIAsl OJTHO U3 BEAYIUX OTpaciien
skoHOMUKHK [276]. CornacHo nanHbiM KoxoOaeBa K. A. u nip.: “... Hapsay ¢ 3TuMm,
XapaKTepHOH 0COOCHHOCTHIO 3TOM OTpaciiu SBJsETCS 00pa30BaHUE 3HAYUTEIbHBIX
OTXO/I0B, OOBEMBI KOTOPBIX TOJBKO Ha CTaJAUM Pa3padOTKH MECTOPOKICHUS
nosie3Hbix uckonaemeix (MIIM) B 4-5 pa3 mpeBocxoAsT oO0beMbl JOOBIUU, a C
y4eToM oOoraieHus u Apyrux mporeccoB — g0 10 pa3 u 6osee”. Kpome Toro
aBTOPBI OTMEUAIOT, 4TO “BO Bpemsi pazpadotku MIIN unu B npouecce odoramieHus
€ro pyA, UICTOYHHKAMH 3KOJOTMYECKON OMacHOCTH CIyKaT KaK CaMH TOJIOBHbBIE
OpEeANpUsSTUs, TaK U B OO0JbIIel Mepe OOBEKThI M OTXOAbl UX JEATCIbHOCTH —
XBOCTOXPAHWININA, OTBAJIbl IMYCTHIX MOPOJ, a TAKKE OCTATKU HCIOJIb3yEMbIX
MaTepuagoB, CTOYHBIC BOJbl, W3HOIICHHBIE PE3MHO-METALNINYECKUE W3IETUs,
0oTpaboTaHHbIC Maciia aBTOMAIIIUH, TPAKTOPOB U JPYrod TEXHUKHU, MaTepUAIIbI Tap
u T. 0.” [277], npeacTaBisis OTPOMHYIO0 OMAaCHOCTh JJIsl OKPY>KaroIled TpUpOIHON
cpensl [278].

ATpOnpOMBIIIIEHHBIN CEKTOP SIBISECTCS BAXKHEHIIIEH OTPaCiiblo SKOHOMUKH CTPaHbI,
KOTOpPBI HCTBITHIBAET Ha cebe pe3ynbTaThl JKOJOTHYECKOTO YXYIICHUS
IPUPOIHON Cpeibl, IPU ITOM CaM K€ €ro co3/iaBasi, kak Obl OymepanroM. Hauunas
¢ 2007 roma craiM TPOSIBISATHCS MPEANOCBUIKA YTpO3bl IMPOJAOBOJIbCTBEHHON
Oe3omacHocTU cTpaHbl. [ln0g0poare MaxOTHBIX 3€MeNb CHIKAETCA C KaKIbIM
roaom [278].

[TpompbltiuieHHBIE U OBITOBBI OTXOBI, SIBISIOTCS OJHUM M3 OCHOBHBIX (DaKTOPOB
BIUSIOIIMX Ha D3KOJIOTMYECKYI0 O0OCTaHOBKY B crTpaHe. CoriacHO JaHHBIM
Okonoruueckoro 063opa Keipresckoit Pecniyomuku [279]: “B ctpane otcyTcTBYyeT
rOCyJapCTBEHHAsl CUCTEMa YIIPABICHUS OTXOJAMH, BKJIIOYAONIAs] MOHUTOPHHT,

XpaHeHHe, NepepadoTKy W YTHIM3AIMI MPOMBIIUIEHHBIX U OBITOBBIX OTXOJOB.
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[IpombIlIUIEHHBIE OTXOJbl, BKJIIOYAasi TOKCHUYHBIC, 1O HACTOSIIEI0 BpPEMEHU
CKJIQJIUPYIOTCSI M XPAHATCS B PA3IMYHbBIX HAKOMUTEIAX, 3a4acTyr0 0e3 coOIt0IeH s
COOTBETCTBYIOIIMX 3KOJIOTMYECKUX HOPM U TpeboBaHuil. B pesynbTate 3TOTO
MOYBa, IOJ3EMHbIE M MOBEPXHOCTHBIE BOJIbI MHOTHMX PETHOHOB IOJIBEPKEHBI
MHTEHCUBHOMY 3arpsis3HeHuto. [locTostHHO Bo3pacTatoiue 00beMbl CKIaAUPYEMBIX
0TX0/0B (POPMHUPYIOT HOBBIE TEXHOTEHHBIE JIaHAIadThI. C pOCTOM BBICOTHI OTBAJIOB
U TEPPUKOHOB OHHM CTAHOBSTCS Bce 00Jieé HWHTEHCUBHBIMU HCTOYHHKAMU
nbuieoOpazoBanusi. OCHOBHAs Macca TBEPAbIX OBITOBBIX OTXOJIOB 0€3 pa3jeieHus
Ha KOMIIOHEHTHI BEIBO3UTCS U CKIAAUPYETCS HA OTKPBITHIX CBaKax, 97% KOTOPBIX
HE  COOTBETCTBYIOT TpeOOBaHUSAM  MNPUPOJOOXPAHHOTO U  CAHUTAPHOTO
3aKOHOJATENhCTBA. MIX pazMenienne u 00yCTpOCTBO OCYIIECTBICHBI 0€3 MPOEKTOB
U OLEHKU BO3JICHCTBUS Ha OKpYXKarollyro cpeny. Toibko okono 5% TBepabix
OBITOBBIX OTXOJIOB B PECITYOJIMKE MMOJBEPraeTCs YTUIN3AIlUU WU CKUTAHUIO .

3eMeNbHBIC PEeCYpChl SBISIOTCS MPOCTPAHCTBEHHO OIEPAIMOHHBIM  0a3ucoM
YeJIOBEYECKON JIeATEIbHOCTH, KOTOPhIE UCTIBITHIBAIOT Ha ce0€ pa3InuHbIi YpOBEHb
BIIUAHUS TeXHOC(hEphl, MpPeoOpa3oBbIBAsICh W OTpa)kas B CBOMX CBOMCTBax
ciennuKy  aHTpororeHHoro  BosmekcTBus  [280]. OHM  orpaHMYCHBI
MOPOCTPAHCTBEHHO M HUYEM He 3aMeHUMBI [281]. OrpaHM4eHHOCTh MOYBEHHBIX
PKOCHUCTEM  OOYCIOBIMBAET HEOOXOAUMOCTH  OEpPEXKHOrOo  OTHOIICHUS U
panoHa’dbHOrO  Hcnoib3oBanus [282]. Ilo ganHeiMm  MakapoBa: “Tlog
HKOJIOTUYECKUM COCTOSTHUEM I10YB TMOHUMAIOT KOMIUIEKC TMOYBEHHBIX CBOMCTB,
ONPENEIIAIONUNA CTENEHb UX COOTBETCTBUSl MPUPOJHO-KIUMATUUECKUM YCIOBHUSIM
OYBOOOpPA30BaHUS M NPUTOAHOCTU JJIsi YCTOMYMBOTO (DYHKIIMOHUPOBAHUS
€CTECTBEHHBIX M aHTPOIMOreHHbIX 3KocucTtem’ [283]. CIOKHOCTBIO MPAKTUYECKON
peanu3zanuu A3TUX 3ajay SBIISIETCS OTPAHUYECHHOCTh 3HAHUM O KPUTEPHUSIX H
MOKA3aTeNsAX OLIEHKU 3KOJOTMYECKOTO COCTOSIHUS MouB [284]. YuurtsiBasg, 4To
mobasi cuctema Oylb TO MPUPOJHAS WJIM TEXHOTCHHAS WMEET OIPECICHHBIN
pecypc, B OTHOLIEHUMM IIOYBEHHBIX DJKOCUCTEM MPEAJaraeTcs pas3inyarh

TEXHOJIOTUYECKUN MPUPOJHBIM PECYPC, DKOJOTMYECKUM IPUPOAHBIA pecypc U
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COLUAIBHO-DKOHOMUYECKUN PECYPC, MPU KOTOPOM, corjacHo A. fkoBieBy: “...
HKOJIOTHYECKAsA LIEHHOCTh MPUPOJAHBIX KOMIIOHEHTOB HE COBIAJAET C UX PECYPCHO-
TEXHOJIOTUYECKOM IIEHHOCTBhIO, a JOIMyCTUMasi COBOKYIIHAas aHTPOIOreHHas
Harpy3ka Ha 3€MeJbHBIM Y4YacTOK MPEJCTaBISET COOOW MOMyCTHMYIO Pa3HUILY
MeXAy (POHOBBIM U CIOKMBIIMMCS B Pe3yJIbTaTe 3€MJICTIONb30BAHUS COCTOSTHUEM
OKpy>Kalolllel cpellbl KOHKPETHOIo 3eMellbHOro yuactka’ (pucyHok 3.1.1,

uctoyHuk A.Slkornes, 2019 ) [285].

*
COCTOAHMUE

3emenbHbIA
Y4acToK

H.abm.né Heap ' Copocei

Pucynok 3.1.1 Cxema 5KOJOTHMYECKOTO PAaBHOBECHUS B CHUCTEME ‘‘COCTOSIHUE —
Bo3/eicTBUE” UCTOUHUK A.SIkoBreB, 2019)

(13

CnenmoBarenbHo, 10 AaHHBIM B. 3a0omoTckux: ... JKOJIOrMYecKas OI€HKa
OKpyXXarolel cpeabl  JOJMKHA  YUUTHIBATH  YCTOMYMBOCTH  KOHKPETHBIX
HKOJIOTUYECKUX CUCTEM K KOHKPETHBIM BHEIIHUM BO3JICHCTBUSIM U HArpy3Kam, T.€.
JI0JDKHA 0a3upoBaThCs HAa HOPMUPOBAHUHU KaueCTBa, HOPMUPOBAHUM BO3JICHCTBUSI U
HOPMHUPOBAHUU Harpy3ku’ [286].

[Tockonbky 3akon Keiprezckoii PecryOmmku “O6 oxpane okpy»Karoiei cpebl’” oT
16 wutonss 1999 Ne53 gBugeTcs OCHOBOIOJAraroOIIMM 3aKOHOM  CTpaHBb,
PEryJMpyIOIUA MPUPOIOOXPAHHOE 3aKOHOAATEIBCTBO CTPaHbl, HOPMUPOBAHUE B
o0/lacTH OXpaHbl OKPYXKaIoIIeH cpenpl, MO JaHHBIM HAIOHAJIBHOTO 0030pa

[13

HOPMATUBHBIX JOKYMCHTOB CTpaHbl OCYIOCCTBIIACTCA: ... B HCIIAX YCTAHOBJICHUA
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PEeNeTbHO JOMYCTUMBIX MAacIITabOB BO3JACHCTBUS Ha OKPYXKAIONIYIO Cpeny,
rapaHTUPYIONIMX JKOJOTHYECKYyl0 O€30MacHOCTh HacelIeHUsT M COXpaHEHHue
reHeTuyeckoro (¢GoHaa, o0ecHeuYrBaAONIMX PAlMOHAIBHOE HCMOJb30BAHUE W
BOCIIPOM3BOJICTBO MPHUPOJHBIX PECYPCOB B YCIOBUSAX YCTOWUHUBOTO pPa3BUTHS
xo3sicTBeHHON AesitenbHOcTH [287]. CormacHo cr. 8 3akona “O0 oxpaHe
OKpyKarolen cpeasl’: ““...cMCTeMa HOPMAaTUBOB M CTAaHAAPTOB KadecTBa
OKpY>Kalolllel cpe/ibl BKIIIOYAET B ceOs:

v\ HOpMATHBBI IHPEAEIbHO JONYCTHMMBIX KOHIIEHTpPAIM BPEIHBIX

BEIIECTB B aTMOC(HEPHOM BO3/yX€E, BOJIC, TOUBE U HEJIpax;

v\ HOPMAaTHBBI MPEAETBHO JOMYCTUMBIX BBHIOPOCOB M COPOCOB BPEIHBIX

BEILIECTB;

v\ HOpPMaTHBBI MpPEIEIBHO JOMYCTHMOIO YPOBHS PaJHAIlMOHHOIO

BO3JICHICTBUSI;

v\ HOpMATHBBI MPEIEIbHO JONMYCTUMBIX YPOBHEH HAarpy3kd Ha

OKpPY>KalOIyIO Cpey;

v\ HOpMATHBBI CAHUTAPHBIX U 3ALIUTHBIX 30H;

v\ CcTaHAapThl Ha MCIHOJIb3yEMBbIE IPUPOIHBIE PECYPCHI;

v\ HOpPMaTHBBI TIPEEIBHO JOIMYCTUMBIX YPOBHEH Imyma, BHOpaIvu,

AIIEKTPOMATHUTHBIX MOJIEH W UHBIX BPEIHBIX (PH3NYECKUX BO3ICHCTBHIA,

v\ IpejeNbHO JIO0IMYyCTUMBIE HOPMBI IIPUMEHEHUS XUMHUKATOB B CEIILCKOM

XO35MCTBE;

v\ HOpPMATHBBI TPEIECIBHO JOMYCTHMBIX KOHIEHTPAIMi XUMHYECKUX,

TOKCUYHBIX, KaHILEPOTCHHBIX BEIIECTB M OHOJOTMYECKHX J00aBOK B

IPOJYyKTaxX MUTAHUS .
CornacHO TWIrMEHHMYECKMM HOpPMAaTHBaM CTpPaHbl CHUCTEMa 3KOJIOTHYECKOrO
HOPMHUPOBAHUs CTpaHbl B OCHOBHOM OpPHEHTHUPOBAHbI Ha: “‘...CAHUTApPHO-
TUTUEHUYECKOM HOPMHUPOBAaHHUHM, B OCHOBE KOTOPOTO TMPUHSITHI MPEAeIbHO-
nomyctumMble KoHueHtpaiuu (ITJK) snemMeHTOB M uX COEIMHEHUW B cpene, U

OCHOBAHBI Ha AHTPOIIOOCHTPHUYCCKOM IIOAXOAC, COITTAaCHO KOTOPOMY BCIMYHHA
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[IJJK — Takoe comepkaHHEe XMMHYECKUX 3JIEMEHTOB B CPEAE, KOTOPOE B TEUEHHUE
JUIMTEIBHOTO BPEMEHU HE BBI3BIBAET IMPSMOrO0 WJIM KOCBEHHOTO HETATHBHOIO
BJIUSIHUS HA 3I0POBbE YenoBeka™ [288].
Takxe CcorjacHo TUTMEHMYECKMM HopMmaTuBaM cTpanbl  [289]:  “IIJAK
3arpA3HAIOLIMX BEIIECTB B MOYBE OMNPEACIISETCS C HMCIOJIB30BAHUEM YETBIPEX
OCHOBHBIX JIUMUTUPYIOIIUX MOKa3aTese BpeAHOCTH:

v\ TpaHCIIOKAIMOHHBIN, XapaKTEPU3YIOIINHI MEPEX0/] BEIIECTBA U3 TIOYBBI

B PacTEHUE;

v MUTPAIMOHHBIN BOJHBIN, XapaKTepU3YIOIIUA CIIOCOOHOCTH Mepexoia

BEILIECTBA U3 IOYBBI B TPYHTOBBIE BOJBI U BOJJOMCTOYHUKH;

v\ MHTPANMOHHBIA BO3IYIIHBIN, XapaKTePU3YIOIIUHA MePEeXo1 BEIIeCTBa

U3 MOYBBI B aTMOC(EPHBIN BO3IYX;

v’ o0IliecaHuTapHbIi, XapakTEPU3YIOUIMH BIMSHUE 3arps3HSIONIETO

BEIECTBA HA CAMOOYHIIAIONTYIO0 CITIOCOOHOCTH MOYBHI M €€ OMOJIOTHIECKYTO

aKTUBHOCTB .
Opnnako, B mocieaHee BpeMsi Bce OOJIbIIIE MPU3HACTCS O HEOOXOJIUMOCTH CMEHE
napagurmel [1/IK x Oojee skoorudeckr OpHEHTHUPOBAHHBIM MojaxonaaMm. Cpenu
KOTOPBIX OOJbIIEe pacnpoCTpaHEHUE MPUHUMAET SKOCHUCTEMHBIM MOJIXOJ, MpHU
KOTOPOM HOPMAaJIbHBIM MOXET OBITh TOJIBKO TO COCTOSIHUE 3KOCUCTEMBI MpHU
KOTOPOM COXPAaHSIETCSl LIEIOCTHOCTh U 3aMKHYTOCTh KpyroBopota BemiectB [290].
CymiecTByroniasi *e cCUcTeMa OIICHUBAHUS MOYBEHHBIX pecypcoB B KbIpreizckoi
Pecnybnmuke He oTBedaeT COBpeMEHHBIM TpeOoBaHusM [291], 3emiu Kak
KOMIIOHEHT  OKpyXaroled cpeabl He  Oo0ecnedyeHbl  CaMOCTOSITeIbHBIMU
MOKa3aTeIsIMHU OIICHKH, HOPMUPOBAHUS U YIPAaBICHUS, XapaKTEPU3YIOIIUMU BECh
HA0Op KOMIIOHEHTOB, BXOJSIIUX B MPUPOIHBINA KOMIUIEKC 3€MeIb U HYXIAIOTCS B
ux paspaborke. [l yero HEOOXOAUMO ONMpPEAEIUTh KPUTUUYECKUE MOKa3aTesld U
3BEHbSl XapaKTEpU3YIOIIME cOocTOosiHUuE 3KocucteM [292]. IlpoBeneHHoe Hamu
UCCIICOBAHUE HE MPETEHAYET Ha pElIEHHE BCEX 3ajJady 10 YCTPaHEHUIO

HCOOCTAaTKOB B obiacTu COBPCMCHHBIX IMOAXOA0B HOPMHPOBAHUA W OIPCACICHUSA
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HKOJIOTMYECKUX COCTOSHHM NPHUPOAHBIX OOBEKTOB, B YAaCTHOCTH IOYBEHHBIX
pecypcoB, HO BHOCUT OIPEACIICHHBIM BK/IaJ B Ha4aj0 KOMIUIEKCHOI'O OLICHUBAHUS
MOYBEHHBIX U BOAHBIX (PAKTOPOB YCTOMUMBOTO pa3BuTus. [loayueHHble pe3ynbTaThl

HCCJ'IGI[OBEIHI/Iﬁ IIPUBOAATCA B HUXKCCIICAYIOIIHUX pa3aciiax.

3.2. 3Kcnepumeﬂmaﬂbnbte UCC1e006aHUsA RPUMEHEHUA MHOCOKpUMEPUAIbHbIX
9IK0J102UUEeCKUX UHOEKCO8 011 KOMNIEKCHOIl OUEHKU RNOY6EHHbIX IKocucmem

cesepa Kvipevizcmana.

C 1enpl0 OIEHKH COCTOSHUSA ypOaHH3UPOBAHHBIX JKOCHCTEM Ha 3arpsi3HEHUE
TSDKEIBIMA METaJUIaMH, OBLITU anmpOOMPOBAaHBI METOJbI COOTHOIICHUS Pa3IMYHBIX
9KOJIOTMYECKUX HUHAEKCOB, Ha npumepe HMccbik-Kynbckoit o6mactv, KoTopoe
OLICHUBAJIU C TIOMOIBIO UHOEKCO8 KO duyuenma HACbIYeHUs, 2e0aKKyMYIAYUL,
KO3 Puyuenma 3azcpsA3HeHUs, CMENneHU 3a2PA3HeHUs, 3acpA3HAIUlel HASPY3KU,
HOMEHYUAIbHO20 IKOIO0SUYECKO20 PUCKA U KOMNIEKCHO20 PUCKA C UCHOIb308AHUEM
nooxooa TPUAJ[ v 6b111 onyOnukoBansl [293]. beumn npoananu3upoBaHbl TOYBbBI
ypOaHu3upoBaHHbiX dKkocucteM Wccbik-Kynbckolh 00acTu, Tak Kak B PErvuoHe
XOpOIIIO PAa3BHUTHl KYPOPTHBIM, arpoNpOMBINUICHHBIA W TOPHOAOOBIBAIOIINN
CEKTOpBI, U MOTEHIIUAIbHBIN PUCK 3arpSI3HEHUS OKPYKAIOLIEN CPEbl OUEHDb BEJIHK.
OO6pa31bl MOYBHI OBUTH MTPOaHATU3UPOBAaHBI Ha coaepkanue Pb, Zn, Fe, Cuu Cd ¢
MOMOIIBI0 ATOMHO-a0COPOIIMOHHOTO CIIEKTPOGOTOMETpA.

Tsokenble  MeTabl  SBISIIOTCA ~ HaumOoJiee  3HAYMMBIMU  3arpsi3HUTEIISIMU
okpyxatome cpenpl [294]. CymiecTByeT JBa OCHOBHBIX HCTOYHHKA HX
MOCTYIUIEHUS: €CTECTBEHHOE COJIEPKAHHE TSXKEJIBIX METAJNIOB B TOPHBIX MOPOAaX U
TEXHOTE€HHOE, OOYCIIOBJIEHHOE AaKTHUBHOM JESITEebHOCTHIO TOPHOAO0OBIBAIOILIEH
NPOMBIIUICHHOCTH  [295] mOpeanpusiTuii  METAJTypru4ecKoro  KOMIUIEKCa,
aBTOTpaHcropTa [296], TEMIOBBIX JJIEKTPOCTAHIHUM, CHKUTAHHUEM OTXOJOB H

ctounbix Boj [297]. Ilouma, oOmanaromias SpKO BBIPAKEHHON KaTHOHHOU
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MOTJIOTUTEILHON CIIOCOOHOCTBIO, SIBISIETCS MOIIHBIM aKKYMYJSTOPOM TSIKEIbIX
metaioB. [louBa, oOnagaroniasi sipko BBHIPAXKEHHOW KaTHOHHOM MOTJIOTUTEIbHOU
CIIOCOOHOCTBIO, SIBJISIETCA MOUTHBIM aKKyMYJISTOPOM TSKENBIX MeTauioB. [loaTomy
MOCTOSIHHOE TOCTYIUIEHWE WX JaXe B HEOOJbIIUX KOJIMYECTBAX B TEUCHUE
JUTUTEIBHOTO BPEMEHU MOKET ITPUBECTH K 3HAUUTEIIbHOMY HAKOIUICHHIO UX B IOYBE
U JaibHENIIEMy T€OXUMUYECKOMY TiepeHocy [298].

Ucceik-Kynb - oauH 13 pa3BuThix pernoHoB Keipreizckoi PecryOnuku. B atom
PErMoHE pa3BUTHl IPOMBILIJIEHHOCTh, CEJIBCKOE XO3SIMCTBO M TypusM. boiee
MOJITOPAMUJIJIMOHOB TYPUCTOB B TOJ MOCEIMIAIOT 3TOT pailoH, u 70% wu3 HUxX
MPUHUMAIOT y4acTHe B IUIHKHOM OTAbIXe Ha o3epe Mccebik-Kynb [299]. B Mcchik-
Kynbckoit obnactu pacnonoxensl Kamku-Calickoe ypaHOBO€ XBOCTOXPAHHIIHILIE,
30J10TOofO0OBIBatOIMil  KomIiekc Kymrop m JkepramaHCKuWii yroJIbHBIM paspes,
KOTOPBIN TaKKe ABJISECTCS BaXXHBIM TPAHCIIOPTHBIM Y3JIOM, OTKYJla BEIYT IOPOTH B
Kazaxcran u Kuraii. Mccbik-Kyiib ObUT BKIIFOUEH B CIUCOK BOJHO-O0JIOTHBIX YTOJIUN
B 1986 romy u mosTomMy uMeeT OOJIbIIOE 3HAYEHUE HJisi OOecredeHus: Cpeibl
oOuTaHus BOJOIUIaBalOIIMX NTUL. B coBerckuil mepuoa Ha Tepputopun Mcchik-
Kynbckoit 061acT akTUBHO Bellach pa3BejiKa IMOJIE3HBIX MCKOMAEMBbIX, TAKHX Kak
ypaH, 30J0TO U T.J., YTO HETaTUBHO CKAa3aJIOCh HA SKOJOTUYECKOM OJIaromnoiaydnuu
pernoHa u 310poBbe HaceneHus [300]. B Hactosmee BpeMs HepaBHOMEpHas
pEKpealrOHHass W XO35MCTBEHHAasl JEATEIbHOCTb, a TAaKXXE€ HEPABHOMEPHOE
MCIIOJIb30BaHUE PECYPCOB MPEACTABIIAIOT NOTEHIMAIBHYIO YIPO3Y JUIsl YHUKAJIbHON
skocucteMbl Mccbik-Kyns, koTopas Oblia BKIIFOYEHA B CIIUCOK BOJHO-OOJIOTHBIX
YTOIUI U MOATOMY MMEET OOJBIIOE 3HAYCHHE ISl 0OecredeHus: Cpelibl OOMTaHuUs
BOJIOIIaBArOIIMX NOTUL. [l03TOMYy OLIEHKA COCTOSIHHST MOYB B 3TOM PErHOHE
SBIIIETCSI IPUOPUTETHON. B CBS3M C 3TUM 11e/bI0 JaHHOUM pabOThl OBLIO CpaBHEHHUE
PA3IMYHBIX JKOJOTMYECKUX HWHJIIEKCOB ISl OUEHKU 3Kocuctembl Hcchik-Kyns.
ConepxkaHue CBUHIIA, KaIMUsI, MEJTA U IIMHKA B IOYBEHHBIX 00pa31ax UCCIIeayEeMbIX

30H MpecTaBieHo B Tadu. 3.2.1.
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Conmepxanue TsDKeNMbIX MeTauioB B mouBax Mccweik-Kynbckoit  oGmactw,
npenacraBiieHHoe B Tabnuue 3.2.1, nmokassiBaet, 4To Zn u Pb Obuin Bbllie BO Beex
UCCJIeIyeMbIX 30HaxX, B TO BpeMs Kak 3HaueHus Cu u Cd ObLIM HIbKE B 3amajHON
3oHe. Ha pucynke 3.2.1 mokazanbl KapThl IPOCTPAHCTBEHHOTO pacupeneneHus Cd,
Cu, Pb u Zn B nouse. KpacHble 11BeTa MOKa3bIBalOT 00jiee BHICOKME KOHIIEHTpAIUU
TSDKEJIBIX METAJUIOB HAa N€OXMMHYECKUX KapTax, B TO BpEMs KaK 3€J€HbIC LBETA
YKa3bIBalOT HA HU3KKE KOHIIEHTPALUU.

Ta6nuna 3.2.1 - CpegHue 3Ha4CHUS COACPIKAHUS TSXKEIbIX METAJIOB B MOYBE.

30861 UcChIK- Pb Cd Cu /n Fe
Ky

3amanHag 3oHa | 32+3,27 10,3+0,08 [ 18+1,63 |60+5,89 |233+7,89

CesepHas 3oHa | 28,5+£8,28 | 0,55+0,29 |22 +3,21 |61,3+13,46 |316,7+ 5,87

IO>xHas 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

®oH 21,7£9,61 |0,50+0,15 | 22,7+ 6,43 | 41,3+10,26 | 380 + 9,87

Mean and Standard Deviation, X + SD

Xapaxkrtep pacrnpeaenenus Cd u Cu yka3piBaeT Ha HHU3KYIO MPOCTPAHCTBEHHYIO
HEOJHOPOJHOCTh, & UX COAEpKaHWE HA MCCIEAYEMOW TEPPUTOPUU OYEHH MAJIO.
NMenocr HECKOJIBKO YETKUX CUJIBHO 3arps3HEHHBIX YYACTKOB C IIOBBIIIEHHBIM
coaepxkanreM Pb u Zn, pacnoyioKEHHBIX B OCHOBHOM B CEBEPHON M BOCTOUHOM
yacTsx uccienyemon teppuropur. Cyas 1O KapTram, cambleé BBICOKHE
KOHILIEHTpPAIllMU BBIOPAHHBIX TSDKEIBIX METAUIOB B 00pa3lax MOYBbl ObUIN
0OHapy>KeHbl BOJIM3U MPOMBIIIICHHBIX MPEANPUSTUNA. NESITEIbHOCTH, TaKOM Kak

TPAHCIIOPT U CEJBCKOE XO3AMCTBO.
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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 APYTUX 30HAX 3HAYCHUS KOJEOAIUCh B IIpeIesiax
1,45-1,58, 4TO Tak)Ke OTHOCUTCS K YMEpeHHOMY 3arpsisHeHuto. Pb, Zn, Cd Bo Bcex
30HaX KJIAaCCU(MHUIMPYIOTCS KaK YMEPECHHO 3arps3HCHHBIC, 3a HCKIIOYCHUEM
3amajHOM 30HBI, T1e MoYBa cjaado 3arpsizHena Cd.

Cu umen HauMeHbIIME 3HaYeHus1 Ko PuimenTa 3arpsi3HeHus Bo Bcex 30Hax 0,79-
0,94 u xnaccuduipoBagach Kak cj1ado 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.

Ta6muna 3.2.5 - Unaekc narpysku 3arpsisHeHus (PLI) TsbkenbiMu mMeTamiamMu Ha
HCCIIEYEMON TEPPUTOPHUU.

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

Janubie Tabn. 3.2.5, mMOKa3bIBAlOT, YTO B HCCIEAyeMbIX 30Hax 3HaueHus PLI
BappupoBain B auanazoHe 0,25-0,54, uro Huxe | W cBUIOETENBCTBYET 00

OTCYTCTBUH 3arps3HSIONIEH HATPY3KH.

Tabmuma 3.2.6 - [TorennmansHbIil dkonorndecknii puck (PRI) Tsokensix metamion
Ha UCCIIEAYEMOW TEPPUTOPUH.

30Hb1 McChIK- Ei
Kyns PERI
Pb Cd Cu /n
3amajHas 30Ha 7,37 18,00 3,96 1,45 30,79
CeBepHas 30Ha 6,57 33,00 4,85 1,48 45,90
IO>xHas 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
3amagHoi 30He Mccwik-Kynbckoit obmactu. Ilo mammeiM, N.Totubaeva: “OTtoT
PErvOH SBJSIETCS BaXXHBIM TPAHCIIOPTHBIM Yy3J0M OO0JacTH U OO0yClaBIMBAeT
BBICOKHI PUCK 3arpsi3HEHUS MOUYBBI TSXKEIBIMUA METAJJIaMK .

VY CTaHOBIIEHO, UTO TPAHCIOPTHOE 3arpsi3HEHUE OKA3bIBAET 3HAYUTEIBHOE BIUSHUE
Ha T[IOYBEHHBIE MUKpOOpraHu3Mbl. Halmroganoch CHIKEHHME YHCIEHHOCTH U
BUJIOBOTO pa3HOOOpa3usi BCEX W3YYEHHBIX TIPyNIl MHKPOOPIaHHM3MOB, 3a
UCKITFOUCHUEM TpUOOB, YTO CBUIECTEIBCTBYET 00 WX TOJEPAHTHOCTU K JAHHOMY
BULy 3arps3Henus (tabn.  3.2.7). YHMCIEHHOCTh AaKTMHOMMIIETOB OblLia
He3HauutTenbHOM. HaOmiomamuce cexuuu Cinereus, Helvolo Flavus w Roseus.
[lItammbl TpuOOB ObUIM WACHTUMUIMPOBAHBI Kak Aspergillus, Fusarium u

Penicillium.

Tabnuna 3.2.7 - [lonynsuuu moYBEHHBIX MUKPOOPTaHU3MOB.

[IpoGkI mouB oaktepuu, KOE | mukpomunietsl, KOE | akTHHOMMIIETHI,
KOE

3amagHas 3oHa | 60 £ 5,39 24 + 2,89 30+ 4,73

doH 76 +£4,47 34+ 7381 88 +3,37

CpenHee u CTaHIapTHOE OTKIIOHEHHE, X +SD

TecT-KynbTypbl TOKa3aJl BBICOKYIO UyBCTBUTEIIBHOCTD K TSXKEJIBIM METaJljIaM, U B
HallleM MCCIIeIOBaHUM OHH ObLTM YCTAHOBJICHBI B CIEAYIOLIEM Hopsiike: Raphanus
sativus <Lepidium sativa <Avéna sativa. Hanbonee 4yBCTBUTEIbHBIMH OKa3aJINCh

cemena Raphanus sativus, npopactanue KOTOpbIx coctaBuiio 7% (tab:m. 3.2.8).

Ta6mumna 3.2.8 - IIpopactanue, niauHa MOOETOB M KOPHEH JJIsI BUJOB PAcTEHUH,
cpeaHee 3HAYCHUE U CTaHJAPTHOE OTKJIOHEHUE, X = SD
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Tectupyembie Bcexoxects, | Jnuna Jnuna DUTOTOKCUYECK
pacTeHus % cTe0Ien, KOpHEH, uit 3¢dext npu
mm mm MpOpaIUBaHUU
ceMsH, %
3amnajgHas 30Ha
Lepidium sativa | 40 7.8+0,22 9.1 £0,23 48
Avena sativa L. 100 151+0,08 | 15.1+0,24 |11
Raphanus sativus | 7 7.1+£005 |35+£003 |75
L.
®DoH
Lepidium sativa |77 15.4+ 0,30 |20.6+0,39
Avena sativa L. 90 19.8 +£0,35 | 14.2+ 0,55
Raphanus sativus | 27 17.2 £0.32 |23 £0.22
L.

OOpa31pl MOYBKI 3a1aHOM 30HBI OKa3bIBaJIM 3aMETHOE MHTHMOMpYIOLIEE JeCTBUE
Ha HAJ3€MHYIO0 U NOA3EMHYI0 YAaCTH PACTEHUH IO CPABHEHUIO C KOHTPOJIBHBIMU

IIOKAa3aTCIIsIMU. HpOI[eMOHCTpI/IpOBaHa BBICOKAA TOKCHUYHOCTDL, BBbI3bIBAIOIIAs

npopactanue ceMsH Raphanus sativus 6onee yem Ha 50 %, 9TO MOATBEpKIAET

HauOOJbIIYyI0 MHPOPMATHBHOCTh  OWOTHYECKOTO  KOHTPOJS  TOKCHYHOCTHU

npupoaubix cpex [301], [302].
Ha pucynke 3.2.2 npenacraBieHbl pe3yibTaTbl XUMUYECKUX, TOKCUKOJIOTHYECKUX U
OMOWHIMKAIIMOHHBIX JIAHHBIX.

EtoxRI
1

0,8
of6 0,48
0,4
o
0
0,47

0,64

EcoRI ChemRlI

Pucynox 3.2.2 Paccumrtannpie unaekchl pucka (RI): xumuueckuit (ChemRI),
skoTokcukoioruueckuit (EcotoxRI), skonoruueckuii (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
TSDKEJIBIMU METaJuIaMu, TaKUMU Kak Pb u Zn. KonnenTpanuuu TsHKembIX 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
OTMETUTH, YTO B BOCTOYHOM NMPOBUHIMH [[)kepraniaH pa3BUBaeTcs yriaeaoosrdya, 4To
BIIUSICT Ha MpeobiiajaHue IIMHKA B BOCTOUHOM 30He. KoapuimeHT 3arpsizHeHus Bo
BCEX 30HAX BBIABWI YMepeHHoe 3arpsisHeHue Pb, Zn u Cd, 3a uckioueHueM
3amagHoOM 30HBI, TIZA€ Mbl MOJy4Yuaud Huzkoe 3arpsizHeHue Cd. 3HaueHus
MOTEHIIUAJIBHOTO JKOJIOTUYECKOTO PpHCKa i BCEX YYacTKOB oTOopa mpob
YKa3bIBalOT HAa HU3KUN DKOJOIMYECKUU PUCK B IMOYBaX. MeEXIUCHUIIMHAPHBIN
NOAXOJ, OCHOBAaHHBIA HA JAHHBIX XHUMHH, OSKOJOTMH U TOKCHKOJOTHWH,
XapaKTEPHU3yeT MOYBY KaK CHJIBHO HapyUIEHHYI0 M OTHOCUT €€ K 4 KaTeropusm
kadyectBa. [lonxon TPUAJI, KoTOpblid Takke YUYUTHIBAET COCTOSIHME MOYBEHHOMU
OuoThl, Oonee UHGOPMATUBEH [UIsl JOJTOCPOYHOM MEPCHEKTUBBI, IMOCKOIBKY
OMOTHYECKHE KOMIIOHEHTBHl YSI3BUMbI W  UYYBCTBUTEIBHBI K Pa3IUYHBIM

3arpsizHeHUsIM [257].
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3axntouenue: Pe3ynbTaThl JAHHOTO HCCIEIOBAaHMS TOKA3ajdd 3HAYUTEIIbHBIC
KOJeOaHHUsl KOHILIGHTpPAlMH TSDKENbIX METAUIOB B IMpejesiax HcCleayeMon
tepputopun. KOHIEHTpanmu TsOKENbIX MeTaoB B nouBax Mccwik-Kyns
pacrnoJyiaraiuch B CJeAylomeM nopsjake Bodpactanus: Zn> Pb> Cu> Cd. Takwue
nokaszarenu, Kak koddduimeHt ooOoramieHuss U KOIPGUIMEHT 3arps3HEHus,
noka3anu, uto nouBbl Mccwik-Kyns ymepenno 3arpsisHenst Pb, Zn u Cd;
re0aKKyMyJIAIMs BBISIBUJIA OKCTpeMalnbHOe 3arpssHenue Pb, Zn u Cu.
[ToreHIMaNbHBINA YKOJOTUYECKUN PUCK OLICHUBAECTCA KAK HU3KHUH, B TO BpEMs KaK
noaxon TPUAJ[ xapakrepu3yeT MOYBY KaK CHUIIBHO 3arpsi3HEHHYIO U MOKA3bIBAET,
YTO UCIOJIb30BaHUE OMOTUYECKUX KOMIIOHEHTOB MPH OLICHKE CTETICHU 3arpsA3HEHUs
sIBJsieTCA UHPOPMATUBHBIM. Pe3ynbTaThl JAHHOTO UCCIEOBAHUS TOKA3BIBAIOT, YTO
HEOOXOJMMO TPHUHATH aJICKBATHBIE MEPHI MO OTPAHUYCHUIO U PETryIUPOBAHUIO
NeATEeIbHOCTH YeJioBeKa B paiione o3epa Mccrik-Kyib, 4TO0BI 3alIUTUTH MOYBY OT
JaNbHEHIIero yXyAILIeHWsT W 3arps3HeHus. BaxeH mnpaBWIbHBIA  BBIOOD
WH()OPMATUBHBIX METOJAOB, IO3BOJSIOIIUX OLICHUTh pEaJbHOE COCTOSHUE
DKOCUCTEMBI. Pa3nuyHble 3KOJOTMYECKUE WHJICKCHI, OILICHUBAIOIIUE COCTOSHUE
ypOaHU3UPOBAHHBIX JKOCHCTEM, IIOKa3all pa3Hyl CTENeHb BIUSHUSA. Takue
WHJEKChI, Kak Kod(dduuueHt ooOorameHus, Kod(pOUIIMEHT 3arpsA3HEHus,
F€0aKKyMYJISIUA U MOTECHIUAIBHBIN 3KOJIOTHYECKUN PUCK, YKA3bIBAIOT B OCHOBHOM
Ha 3arpsi3HEHHE TMOYB ONPEACICHHBIMU TSDKEJIbIMU MeTauiamMu, a Mmetoa TPUAJIL,
OIICHUBAIOILIUNA COCTOSIHUE CPEJIbI 10 TPEM OCHOBHBIM MOKA3aTENIsIM (XUMUUECKUM,
HKOTOKCUKOJIOTUYECKUM M OMOUHIUKAITMOHHBIM ), TO3BOJISIET HanboJsiee T0CTOBEPHO
OLIEHUTh  JKOJOTHYECKOE COCTOSHHE CIIOKHOM TIOYBEHHOM SKOCUCTEMBI.
[ToarBepkaasi, 4To ISl KOMIUIEKCHOW OLEHKU COCTOSIHHS IIOYBEHHOW YKOCUCTEMBI
BOXHO YYMUTHIBATH COCTOSIHME OWOTHI KaK HEOTHhEMJIEMOW YacTH OIEHHBAaeMOU
3KOCUCTEMBI.

/lanee ona ouenku IKOI02UYECKO20 COCMOAHUA MEXHOZEHHO HAPYUIEHHbIX NOYE

2opubix Ikocucmem Ax-Trwo3ckoz2o pyonuka ucnoavzoeanu nooxoo TPHAJI.
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Tepputopust Keipreizckoii PecryOnuku moaBepraercs BO3JICHCTBUIO OTXOJIOB
pa3NMYHBIX  TMPEANpPUATH, B  TMEPBYIO  OuyepeAb  T'OPHOI0OBIBAIOIICH
npoMblluieHHOCTH. Ha Tepputopun pecnyONuMKM Ha TOPHBIX XpeOTax ObLIn
pa3MenIeHbl XBOCTBI Pa3IMYHbBIX MPOMBIILIIEHHBIX MpeaIpUATUN
ropHoioosIBaronieit orpacau. OMHUM U3 TaKUX TOPHBIX XpeOTOB siBisieTcsa AK-T103,
pacnonoxeHHbld B 145 kM oT cromuubl Keipreizckoii Pecyonuku Ha Beicote 2300
M HaJl YypoBHeM Mops. B pe3ynbrare nAesITENbHOCTH TOPHOAOOBIBAIOIIEH
IPOMBIILIEHHOCTH AK-TI03a panoaKTUBHBIE OTXOAbI 00beMoM 4,17 M M GbLIU
pa3MelnieHbl B 4eThlpex XBocToxpaHunumax B aoiduHe Kuuu-Kemun. Ceimyune
OTXOJbl, COAEpKAIUE pPaJWOAKTUBHBIC AJIIEMEHTbl M TSDKENBIE METaulbl, Kak
OpaBWiIo, TMepememarTcs Ha 1ouBy. CHOCOOHOCTh TSKENBIX METauIOB
NePEeMENIaThCs B MOYBE M OMOAKKYMYJIUPOBATHCS JKUBBIMA OPTaHU3MaMHU, TIOBBIIIAS
TE€M CaMbIM UX TOKCHUYHOCTb, JIENAET UX OJHON U3 CaMbIX CEPbE3HBIX II100aIbHBIX
skoorudeckux npoosem [304], [305]. 3arps3HeHNE TSHKEIBIMA METaUIAMHA MOYKET
HEn30€KHO MOBJIMATh Ha KAY€CTBO MOYBBI WM BOJBI ¢ TeueHHueM BpemeHu [306].
Oco3HaHue OIEHKU PUCKOB JOJIKHO OBITh TPUOPUTETHBIM, YUUTHIBASI TOCTOSTHHBIN
pPOCT 3arpsi3HEHHUs TMOYBBI, BOJBI W BO3JyXa TSHKEIBIMH METaUlaMH U OOIIEro
3arpsi3HEHUs] OKpY’Karolen cpensl B mobansHoM Mmaciitade [307]. B Hactosiee
BpEMsi TPU XBOCTOXPAHWJIMINA 3aKOHCEPBUPOBaHBL, a XBOcTOXpaHuiuunie No4
ABJISIETCA AeNCTBYIOMMM. OCHOBHBIMU BUJAMH OTXOJIOB SIBIISIFOTCS PAIMOAKTUBHBIN
TOPUM, TSAXKEIIbIE METAILIIBI, TAKKE KaK KaJAMHIl, MOJIMOAEH, CBUHEL, IMHK, OCPUILIHA,
a TaKkKe OKCHJIbI TaHUS U MUPKOHUSL. XUMUYecKui coctaB oTxo/10B: Th - 0,038 %,
Pb - 10 0,12 %, Zn - no 0,07 %, Th2O3 - (0,11-0,15) %, Y203 - no 0,02 %, ZrO -
(0,2-0,5) %, Mo - 10 0,007 %, F - 10 0,1 %, Cu - mo 0,015 % [308]. Dxomoruueckas
cuTyarnus B peruone HebnaromnpusitHas. B nexadbpe 1964 rona npousoiien mpopeiB
yIepKUBaromel 1aMObl, B pesyabrare 4ero oomee 600 000 M> pagMOaKTUBHEIX U
TOKCUYHBIX OTXOJI0B BBITEKJIO U3 XBOCTOXPAHWININA B peKy U AosinHy Kuun-Kemun
[304]. Tem cambIM ObLIa TTOCTaBJIEHA IO/ YTPO3y 0€30MAaCHOCTh BCEH IKOCUCTEMBI

nonunbl Kuun-Kemuna. Muorue yuensle Keoipreizckoit PecnyOnuku uzydanu
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BIusgHUE 100bun AK-Tr03CKOM pybl Ha oKpy:xatoiyto cpeay [300], [304], [308].
CormacHO WX HCCICIOBAaHUSAM, JESATEIBHOCTh (aOpUKH 10 OOOTaIlCHUIO
peIKo3eMeNbHBIX METauIoB pyaHuKa Ak-Tr03 - ee 0TXOJbl U OCOOEHHO aBapusl,
npowusoieamias B 1964 roay, - HeraTUBHO cKasajiach Ha 370pOBbe kuTenein Kuuu-
Kemunckoit nonunsl. [1o nanueiM HUU onkonoruu u paauosioruu KeIpreizckoit
PecryOnuku, 3a6oneBaeMocth HOBooOpa3oBaHusiMu B Kemunckom paitone B 2005-
2010 rogax cocraBisger okono 145 ma 100 000 uemoBek, B coceaHeM Mcchik-
ATHHCKOM paiiOHE 3TH MOKA3aTENN COCTABISAIOT 0K0J0 105, a B 1esioM 1o crpase -
okoJio 90 [309].

OrneHka 3K0JIOTMYE€CKOT0 COCTOSTHUSI 9KOCUCTEM PETMOHA TPOBOAUIACH B OCHOBHOM
aHAJTUTUYECKUMU MeToAaMu. VIHBIMU clIOBaMH, COAEpKaHUE B TECTOBBIX IpoOax
TSDKEJBIX METAJJIOB XUMUUYECKMMHU METOJIaMU U UX CPAaBHEHHUE C YCTAaHOBJICHHBIMHU
[IK He maeT moCTOBEpHOW M OOBEKTUBHOW OLICHKH JKOJOTHUYECKOI'O COCTOSIHUS
skocucTeM. Ui MONMHOW OUEHKH BO3ACHCTBUS AHTPOINOIEHHBIX (HaKTOPOB Ha
OKPYXKAIOUIYI0 CpEly Ba)XXHO H3YUYWUTh BIIMSHUE 3arps3HSIONIMX BEIIECTB HA
OunoreHHble U abuoreHHsie koMnoHeHTwl [310]. Hanbonee aktyanbHON npoOaeMoi
OCTaeTCs MOMCK ONTUMAIBLHOTO PEUICHUS JISI UHTETPAIlUY JaHHBIX SKOJIOTHUYECKOTO
Mouutopunra [311], [312]. Cpemn Hux — moaxon TPUAJI, ocHOBaHHBIN Ha
METOJOJIOTUM  MEXIUCUUIUIMHAPHOTO  YPOBHSA,  YYMUTHIBAIOIIEW  JIaHHbBIC
XHUMHUYECKHX, JKOJOTHMUYECKHMX M JKOTOKCHKOJOTHYSCKHUX HcciaemoBanuii [313].
KoMmrmiekcHble HCClieIoBaHUsl 3arpsi3HEHUsI TOYB IPOBEJEHBI B OKPECTHOCTAX
nocenka Kwuuu-KemMuH, mo4yBeHHass SKOCHCTEMa KOTOPBIX  IIOJIBEpPraeTcs
BO3JEHCTBUIO OTXO/IOB (XBOCTOB) MIPOMBIIIJIEHHBIX MPENPUITUAN
ropHojoObBatoniell  orpaciu. llenpio Hammx wWccaeAoBaHWN ObUTa  OICHKA
TOKCUYHOCTH TIOYBEHHOM »5KOocUCTeMbl AK-Ti03 € HCMNOJBb30BaHHMEM IMOJXO0/a

TPUA/I. Cxema oTOOpa MOYBEHHBIX 00PA3I0OB MpHBEACHA Ha pUCYHKE 3.2.3
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Pucynox 3.2.3 IIyHKTBI 0TOOpa TOYBEHHBIX 00PA3II0B

B pe3ynpraTe NpOBENEHHBIX MCCIENOBAHUM IOJYYEHBl HUKECIEAYHOLIUE

pe3yNbTaThl, KOTOPBIE OBLIN OMyOIMKOBaHBI B cTaThe [314] 1 mpuBeneHbI HUXKE:

“Ouemca IKOJ102UHYECKO20 COCNOARUA NOYE NO XUMUYECKUM napamempam ”,
Baxnbsim KpUTCPHUCM, BIHAIOIIHNM Ha 3KOJOIHYCCKOC COCTOAHHUC IIOYB, ABJIACTCA
3arpsASHEHUC  TAKCIIBIMA  MCTAaJlIJIaMHU. Cog:[epncaHHe TSKCIBIX MCECTAIJIOB B

UCCIIETyEeMbIX MTOYBAX MPECTaBICHO B TabI. 3.2.9
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ConepkaHue IIMHKA HA BCEX YETHIPEX y4aCTKaX XBOCTOXPAHUJIMIIA 3HAYUTEIHLHO
npeBbiaeT ¢oHoBble 3HaueHus. Ha xBocToxpanmwnmumax No2 u Ne3 ormeueHbl
MOBBIIIIEHHBIE KOHIIEHTPAIUA CBUHIIA 10 CPAaBHEHUIO C (POHOBOM MPoOOI TaKKe B 6-
7 pa3, B To BpeMs Kak Ha xBocTroxpaHujuiax Nel u Ne4d ero KoHIEHTpalus
npeBbiaeT B 6osee uem B 20 pas.

Ha rtepputopun pynnuka Ak-Ti3 ypOBEHb 3KCIO3WLMOHHON J03bl ramMma-
U3JTy4YeHHs] HAa TOBEPXHOCTH OOBEKTOB HaxojauTcs B auana3zoHe 40-60 mxP/dac.

OpHako B OTJEIBbHBIX aHOMAJBHBIX TOUKaX oH gaocturaeT 700 mxP/gac [315].

Ta6muma 3.2.9 - CoaeprxkaHue TSKEIbIX METAILIIOB (MI/KT) B 00pa3iiax mo4n

OO6pa31pl ToYB Zn £ SD Pb =+ SD
XBocroxpanuiuiia Ne | 658.90 + 26.38 469.92 + 26.81
XBocTtoxpanumnuiia Ne 2 669.70 + 31.37 387.25 £27.87
XBocTtoxpanuiuia Ne 3 781.90 £ 26.15 391.56 £ 34.52
XBocroxpanuiuiia Ne4 698.20 + 0.54 1847.51+ 35.56
®on 104.86 + 17.19 62.82+17.04

CpelHee U CTaHAaPTHOE OTKJIOHEHHE, X + SD

“Oyenka  9KOI02UYECKO20 ~ COCMOAHUA ~ NOY8  NO  MOKCUKOJO2UYECKUM
noxazamenim’.

“Ilng  omeHku OdKojormyeckoro pucka (ODP) HeoOXoaumo WCIHONB30BaAHUE
TOKCHUKOJIOTUYECKHX OuonmpoO sl  OnpeneseHuss MOTEHUUAJbHOTO PHUCKa
3arpsiI3HEHMS 111 OT/IEIbHBIX dKUBBIX OPraHU3MOB U 3KOCUCTEMBI B Liesiom” [316].
TecT-KynbTypbl IOKa3aJIl BBICOKYIO YYBCTBUTENBHOCTD K TSYKEJIBIM METAJUIaM, U B
HaIlleM MCCJIE0BAHUM OHM OBLIIM YCTAHOBIIEHBI B cieytoleM nopsake: Raphanus
sativus <Lepidium sativa <Avena sativa. Hanbonee 4yBCTBUTEILHBIMU OKa3aJIHCh
ceMeHa Raphanus sativus.

Ha o6pa3nax xBoctoxpanumuny Nel, No2 u Ne3 mpopactanusi ceMsiH peauca He

HaOmoaanock (tadm. 3.2.10).
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Ta6muma 3.2.10 - BcxoxkecTh, MjiMHA MOOETOB W KOPHEHM MCCIIENyEeMbIX BUJIOB
PacTEeHMI B pa3IUYHBIX 00pa3lax Mmo4B

TecT-00bEeKTHI Bcexoxe [nuna JmvHa kopHs, DOUTOTOKCHUYEC
cTh,%  crebis, mm Kuit 3phexT mo
mm BCXO0KECTH
cemsH, %
XBocroxpanuiuiie Nel
Lepidium sativa 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 sativa 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
XBocroxpanumnuiie No3
Lepidium sativa 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
XBocToxpanuiuiie Ned
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 1 0.3

CpelHee U CTaHAaPTHOE OTKJIOHEHHE, X + SD

Bo Bcex oOpasiax mouBsl sHeprus npopactanus ceMsiH Lepidium sativa (20-40%)
u Avena sativa (10-40%) Oblia HU3KOW MO CPABHEHUIO C (DOHOBBIMU 3HAYCHUSMHU.
Campblii HU3KUH TIpo1leHT BexoxkecTu Lepidium sativa (10%) u Avena sativa (20%)
oTMeYeH B oOpasue xBoctoxpanHuwnuia Nel. OOpasipsl MOYBBI  BCEX
XBOCTOXpaHWIKI] OKa3ald 3aMETHOE MHIHOUpYIollee JAeCTBHE HAa HAJ3€MHYIO U
MOJI3EMHYIO YacTH PAcTeHHH cajaTa M OBCa IO CPAaBHEHUIO C KOHTPOJIbHBIMU
MOKA3aTeNsIMH. | SDKETTbIE METAJLIBI SIBISIOTCS MOOWJIBHBIMH M JOCTYIHBIMH IS
pacTeHMiA, KOTOPhIE MOTYT TPAHCIOIMPOBATHCS B ChEAOOHBIC YACTH U YTPOXKATh

6e3onacHocTU MUIEBBIX NpoaykToB [317], [318], [319]. BriCOKyI0 TOKCHYHOCT®,
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BBI3BIBAIOIIYIO CHHYKEHUE IIPOpAcTaHusl CEMSIH OBca U canara 6osiee yem Ha 50%,
MOKa3alid BcE€ 00pa3lpl MOYBBI, MOATBEPKIas HaWOOJBIIYI0 MH()OPMATUBHOCTH
OMOTHYECKOTO KOHTPOJISI TOKCUYHOCTH MPUPOAHBIX CPEM, YTO OTMEYAIOCh paHee
npyrumu apropamu [320], [321], [322]. B0o3MOKHO, UIMEHHO IO3TOMY YPOBEHb
3a00J1€Ba€MOCTH MECTHOT'O HACEJIEHUS OHKOJIOTHYECKUMU 3a00JI€BaHUSIMU BBICOK.
“Oyenka s3xon02uyecK020 COCMOAHUSL NOYE NO NOKaA3amenam obuounoukayuu”.
Pe3ynbrarhl OMOMHIMKAIIMOHHBIX UCCIEAOBAHUH MOKa3aJH, YTO TSHKEIbIe METaJLIbI
OKa3bIBAIOT HMHTUOMPYIOIIEE JCHUCTBUE HAa POCT W Pa3BUTHE IMOYBEHHBIX
MUKPOOPTaHU3MOB. OtMeueHo npeoOIagaHmue YCTONYUBBIX dbopm
MUKPOOPTraHU3MOB B  HCCIEAYEeMbIX TouBaX. Tak, COIVIACHO  HAaIlUM
ONyOJIMKOBaHHBIM HcciefoBanusaM: “TIpeacTaBuTenu aKTHHOMHIIETOB pojia
Streptomyces ObUIM TIPEACTABICHBI MPEUMYHIECTBEHHO cekiusimMu Albus u
Cinereus, 4TO CBUJETEILCTBYET 00 UX YCTOWYMBOCTU K TSIKEIIBIM METajllaM, Kak
oTMeyanu u apyrue uccienonatenu [323]. B xBoctoxpanunuiie Ne 4, moMumo
npencrasutenein cekuuit Albus u Cinereus, ObUTM BBISIBICHBI TPEICTABUTENN
cekiuit Helvolo Flavus u Azureus, KOTopbie OTCYTCTBOBAJIM Ha JAPYTUX ydacTKaXx.
Pa3nooOpa3ue rpuboB ObLIO mpencraBieHo Buaamu Aspergillus, Penicillium,
Trichoderma, Fusarium u Mucor. HaumensIee paznoodpasue rpp6oB 0TMEUYEHO Ha
ydgactke xBocToxpaHwnmmma Nel (tabm. 3.2.11). HaumbGonee ycToWumBBIMH K
BBICOKMM YPOBHSIM 3arpsi3HEHUS IMOYBBI TSKEIBIMU METAJIAaMU OKA3aJUCh BUbI
ponoB Aspergillus u Penicillium” [323], 4TOo TakXke OTMEYaJOCh APYTUMH
uccinenoBarensmu [324]. B palioHe wucciienoBaHus OTMEUEHO TIpeoOsIagaHue
TEMHOOKpAIIIEHHBIX TPUOOB, YTO TaKXKe IMOATBEPXKIAaeT YCTOMYMBOCTH I'pUOOB C
MEJTAHUHOBOM OKPACKOM K MOBBIIICHHOW paualliy U TsHKEJIbIM MeTaiuiam [325].
JlaHHBIE HCCIICIOBAaHUHN I10: “U3yYCHHI0O MHUKPOOHOJIOTHYECKOTO0 Pa3zHOOOpa3us
TEXHOTEHHON 3KOcHUCTEMBl AK-TI03 1O BHIAM, YCTOMYMBBIM K BO3JICHCTBUIO
TSKENBIX METAIOB M PaJMOAKTUBHOTO Topus, oTMeTwin yBenuuenne KOE
OakTepuil W aKTUHOMMIIETOB poja Streptomyces Npu MUHUMAIbLHOM BHIOBOM

pa3HOOOpa3uu, 4To SIBISETCS MOKa3aTelieM JAerpaaupyroeid sxocuctemsl” [326].
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Yem Oosiee ycTOMUMBA IKOCUCTEMA K BO3JEHCTBUIO aHTPOIIOTE€HHBIX (PaKTOPOB, TEM
BBIIIIE €€ BHUJOBOEC pa3zHooOpasue [325]. DTO OTHOCHTCS W K IIOYBEHHOMU
MUKpOOHOTE, KOTOpas BUAOO0Opa3yercss MOJ  BO3JECHCTBUEM  Ppa3IMYHBIX
aHTPOTNOTeHHBIX (pakTOpoB cpenbl [326]. Takke ObUIM PaCCMOTPEHBI BapUAHTHI
MCIIOJIb30BAHUS TOUBEHHBIX (JEPMEHTOB, B KaU€CTBE OMOMHIUKATOPOB, MPU OIICHKE
HKOJIOTUYECKOTO COCTOSIHHUS.

Ta6muma 3.2.11 — MukpoopraHu3mMbl UHIUKATOPHI IOYB

[TouBeHHbIE 0Opa3IIBI OakTepuu, MHUKPOMHIIETHI, AKTHHOMMIIETHI,
KOE/rp KOE/rp mousst KOE/rp mouBbl
TIOYBEI

XBoctoxpanumnuiie Nel 39,67+8,39 1,67+2,89 24,67+ 4,73
XBocToxpanuiuiie Ne2 141,33 £29,5 12,7+2,89 84,67+ 28,04
XBocToxpanumuiie No3 52,33 £31,09 6,33 +£0,53 2,33+ 2,08
XBocroxpanunuiie No4 148,67£76,29 11 +£3,07 87,33+ 26,58
®on 88,33 £57,47 23+7,81 73,67 £ 7,37

bbuta mnpoBeneHa OlEHKAa BO3JCWCTBHS aHTPOIMOTEHHOTO 3arps3HEHUs Ha
aKTUBHOCTH (pepMEHTOB MOYBHI B OKpecTHOCTIX Kapa-banTuHckoro ropHopyiHOTO
KOMOUWHATa, PE3yJIbTaThl JAHHOTO WCCIEeNOBaHMs ObUIM omyOnukoBaHbl [327].
[TouBa siBisieTCS HEOTHEMIJIEMOM YacThiO OMOTeOIeHO30B U Ouochephl B IIEJIOM,
BBINOJIHSS BaXKHbIe NMpUpoAooXxpaHHble (pyHkunu. OHa obecrieynBaeT XKU3Hb Ha
3emiie, y4acTBYET B KPYrOBOPOTE BEUIECTB U SHEPTrUu B Ouocepe u crnocoOcTByeT
CTa0MWJIBHOCTU 3KocucTeM. OJHAKoO, B YCIOBUAX PACTyLIEHd aHTPOIOT€HHOU
Harpy3Ku Ha IUIaHETY, I0YBa [TOABEPraeTcs Aerpajaluu B pe3yabTaTe BO3ACHCTBUS
YEJIOBEUECKOU JEeATENbHOCTH. DTO BIUSET HAa BCE KOMIIOHEHTHI Ouocdepsl u
NOJYEPKUBAET BAXXHOCTh OLEHKH COCTOSIHUS IOYBBI M €€ BO3MOXKHOU
peabunutanuu [328]. depMeHTH B TMOYBE UIPAIOT KIHOYEBYIO PpOJb B
OMOXMMHUYECKUX TMpolleccax, OonpeAesss ee PyHKUMOHAIbHOCTh. OHM SBISIOTCS
OuoKaTanu3aToOpamu, CIIOCOOCTBYIOIIMMH Pa3I0KEHUIO OPraHUYECKOrO BEIECTBa

" OUPKYJIALIHAA OMOreHHBIX AJIEMEHTOB B IIOYBE. JTH q)epMeHTBI MOT'YT BBIACIIATBCA
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pa3IUYHBIMU OpPraHU3MaMH, TaK KaK WX KU3HEACSATEIbHOCTh CO3/Ja€T B IOYBE
CIOXHBIE OWoxumuueckue cucrembl [329]. HUzyuenue depMeHTaTUBHON
AKTUBHOCTH B IOYBE MPEJACTABISET COOOM MOIIHBIA HMHCTPYMEHT [JIsl OLICHKHU
aHTPOIMOTEHHOT'O BO3ACHCTBUS U pa3pabOTKU CTpaTeruu peabunnranuu mousbl. OHa
OTpaXkaeT JUHAMUKY BXKHBIX OMOXMMUYECKHUX MPOIIECCOB, TAKUX KaK Pa3oKeHUE
OPTraHWYECKOTO MaTepuajia ¥ HATpU(DUKAIUSA. OTH TMPOIECCHl  SBISTFOTCS
KJIFOYEBBIMU JJIS1 TIOJJICPKAHUS 3I0POBbSI MOUYBBI U dKOCUCTEMBI B 1esioM [330].
DepMEeHTHI  SBJSIOTCS YYyBCTBUTEIBHBIMU HWHAWMKATOPAMM 3arpsi3HEHUs, U HX
AKTUBHOCTb MOXET MEHSTHCS B 3aBHCUMOCTHM OT THUIIA 3arps3HUTENS. U €ro
koHueHTparuu [331]. B yacTtHocTH, Takue (epMEeHTHI Kak ypeasza, Karajgasa, U
JETHIPOTEHA3a, MOTYT HCIIOJIB30BATHCA ISl OOHApy)eHus HedTe3arps3HEHHBIX
MOYB. Ypeas3a 4acTo MOBBIIIAET CBOIO aKTUBHOCTD MPU HATUYUU HEPTH, UTO CBSI3aHO
C pOCTOM aMMOHHU(UIIUPYIOIIUX MUKPOOPraHu3MoB. OJIHAKO TMOCJE 3aBEPIICHUS
MPOIIECCOB JIerpajallui He(PpTH, aKTUBHOCTh ypea3bl CHUMXKAETCS, a aAKTUBHOCTH
KaTajasbl YBEIMYMBACTCA. OJTH HM3MEHEHUS B AaKTUBHOCTU (PEPMEHTOB MOTYT
CIY>KUTh TOKa3aTeJsIMU JUIsl AUArHOCTHKUA COCTOSIHUSI TMOYBBI TMOCJHE HEPTSIHBIX
sarpsisHennit [332], [333]. Mcnonb3oBaHue MOYBEHHBIX (PEPMEHTOB B KadyeCTBE
WHIMKAaTOPOB aHTPOIIOT€HHOI'O 3arpsi3HEHHs] MOYB B IMPOMBIIUICHHBIX TOpOAax
uMeeT OOJBINIOe 3HAYCHHE JIJISi OICHKH DKOJIOTHYECKON OOCTAaHOBKH WM 3I0POBBS
nouB [334], [335]. B cBsiz3u ¢ 3TUM, NPOBEJCHUE MCCICAOBAHUN AKTUBHOCTU
dbepMEeHTOB B 3arpsA3HEHHBIX  MOYBAX  NPEAOCTABISET  BO3MOXKHOCTh
JUAarHOCTUPOBaTh M OLICHUBATh CTENEHb 3arpsi3HEHUSI IOYBBI PaA3JIMYHBIMU
3arpsi3BHUTENIIMM, TaKUMH Kak He(pTb, MeTaulbl WM TECTULMIBI, a TaKKe
UCIIONB30BaThCA B KadecTBe OuowHaukaropa B mnoaxoge TPUAJl. Baxno
POJI0JDKATh HMCCIENOBAHUA B 3TOW 00JacTH W pa3pabarbiBaTh OoJiee TOYHBIC
METOJbI ISl OLIEHKW aKTMBHOCTH MOYBEHHBIX (DEPMEHTOB U UX B3aUMOCBS3HU C
AHTPOTIOTCHHBIMU  BO3JCHCTBUAMH, UYTOObI Ooiee APQPEeKTUBHO  pelaTh
HKOJIOTHYECKHUE TTPOOIEMbI, CBSI3aHHBIE C 3arPS3HEHUEM TTOUB.

Komnnexcnas skonoeuueckas oyenxa nougennvix ycioguii no memoody TPUAJ]
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Ha pucynke 3.2.4 npencraBieHsl pe3yibTaTbl OLEHKH YKOJIOIMYECKOTO KadyeCTBa
MIOYB HA MCCIEAYEMbIX YYacTKaX MO XUMHYECKUM, TOKCHUKOJIOTUYECKUM U
OMOMHANKAIIMOHHBIM  JaHHBIM. OJKOoTOKcuKonornueckuit unHaexc (EcotoxRI)
oKazajicsi HanOoJsiee YyBCTBUTEIIBHBIM MPH OLICHKE ITOYB, 3arPSI3HCHHBIX TSHKEIBIMU

MeTaJlJIaMH 110 CpaBHEHUIO ¢ XuMuiyeckuM uujaekcoM (ChemRI).

ChemRlI ChemRlI
1 1
0.5 0.5
40 o
eee®5
------------ " 0.&1 -_?5--___..--
EcotoxRlI EcoRl EcotoxRI EcoRl
ChemRlI ChemRl
1 1
0.5 0.42
.0”' .“‘
S0 SO
KT 081 0770058

EcotoxRl* EcoRl EcotoxRl EcoRI

Pucynok 3.2.4 Paccumrtannbie unaekchl pucka (RI): xumuueckmit (ChemRI),
skoTokcukonoruueckuit (EcotoxRI), skonoruueckuii (EcoRI); konuuecTBO XBOCTOB
1-4; mmomaas TEMHOTO TPEYTOJbHUKA OTPAXKAET CTENEHb HAPYIIEHHOCTHU MTOYBHI.

CnenoBatenbHo, moaxoa TRIAD ocHOBaH Ha MEXIUCIHUITIMHAPHON METOA0JIOTUN
Y YUUTHIBAET TOKCUKOJIOTUYECKUE IAHHBIE OJITHOBPEMEHHO C JAHHBIMUA XUMHYECKHUX
1 OMOMHIMKAIIMOHHBIX HcciaeaoBanuii [259], [326]. Ha ocHOBE TpHaIHOTO 1MOX0/1a
K KOMIUIEKCHOM 9KOJIOTHYECKOM OIIEHKE IMTOYB MOKHO MOJTYYUTh (POpMai30BaHHbBIC
MOKA3aTeNN SKOJOTMYECKOTO COCTOSIHMSA II0YB, MO3BOJISIIOIIME CPABHUBATH
TEPPUTOPUUA C PA3JIAYHOM CTEINEHbKD HETaTUBHOTO BIIMSHUS 3arPS3HSIOLINX

BemiecTB. [lapagurma TRIAD mno3BosiieT OLIEHUTH MNOTEHUHAIBHOE BPEIHOE
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BO3JICIICTBUE HAa HKOCHUCTEMY C YYETOM KOHIIEHTpAllMd XUMHUYECKUX BEIIECTB,
OMOJOCTYITHOCTH 3arpsi3HUTENIEH M HKOJIOTHYECKUX MapaMeTpoB HaOIIOIaeMbIX
sKocuCcTeM. B HacTosiiiee BpemMsi PEKOMEHJAIMHM IO HMCIOJIb30BAHUIO JaHHOTO
MOJIX0JIa IS KOMIUIEKCHOW 3KOJIOTHYECKOM OILIEHKH 3arpsi3HEHHOM CpEIbl yxKe
pa3paboTaHbl M BHEIPEHBl Ha TOCYJapCTBEHHOM YpOBHE B psje cTpad [328].
JlaHHBIE, TONy4YeHHBIE B pe3yapTare pas3auuyHbix HampasieHud TRIAD
(OuomHAMKanMsg, OMOTECTUPOBAHUE M XUMUYECKUW aHAIU3), HEOJHOPOAHBI U
XapaKTepU3yrTCsS Pa3IUYHOM 3HAYUMOCTBIO [IJIsi TOJHOW OIEHKH yliepOa
skocucteMHbIM (yHKuaM [310]. B nHamelt pabGore 1o pe3ynbTaTaM OILICHKH
HKOJIOTMYECKOTO Ka4eCTBA MOYB 0 JAHHBIM XUMHYECKOT0, TOKCUKOJIOTHYECKOTO U
OMOMHANKAIIMOHHOTO aHaJIu3a clielyeT: Hanboaee YyBCTBUTEIbHBIM MTOKa3aTeIeM
npu ONpENENCEHUH  TOKCUYHOCTH 3arps3HEHHON MOYBBl  SABJISIETCSA
SKOTOKCUKOJOTHUECKUNA HHACKC, OLICHUBAEMbId METOJAOM (UTOTECTUPOBAHUS Ha
MIacTUHKaX. MHTerpaibHblid MoKa3aTelb OTPAKaeT U3MEHEHUE OMOJIOTHMYECKUX U
HDKOTOKCUKOJIOTHYECKUX CBOMCTB MOuYBbl. HecMOTpss Ha HE O4YEHb BBICOKOE
COJICp’)KaHUE HCCIEIYEMOro TSKEIOro MeTajla, Mbl OOHAPYXWUIU H3MEHEHUS
OMOJIOTUYECKUX TTapaMeTpoB MOoYB. Ml mojaraem, 4To nogo0HbINH 3 (PexT MoryT
OKa3blBaTh M JAPYTHE 3arpsa3HUTENM (0XKUIAEMOE 3arpsi3HEHHUE PaTUOAKTUBHBIMU
AJIEeMEHTaMM) WU UX COBMeCTHOE BozaeiicTBue. CornacHo naHnHbIM B.TepexoBoii:
“nuara3oH 3HAYCHUW WHTETPAJIbHOTO MHJIEKCA COCTOSIHUSL, PACCUUTAHHOTO
metogom TPUAJI, Obln pasneneH Ha msaTh KaTeropuit”, kak U B [326]. beuin
CONOCTaBJIEHbI UHTErPAIbHBIE HHAEKCHI CO CTEIEHbIO aHTPONIOT€HHOM HAarpy3Ky Ha
MOYBBI M XapaKTEPUCTUKOM 3Kojoruueckoro coctosHus [314] (tabda. 3.2.12).
KommiekcHasi olleHKa 3KOJIOTHYECKOrO COCTOSIHHSI MOYB IOKa3ajga, 4YTO MOYBbI
XapaKTEepU3yKTCS KaK CUJIBHO HApYIIEHHbIE U OTHOCATCS K YETBEPTOM KaTErOpUH
kauecTBa. Hambomnpiieil Harpy3ke moJaBepraercsi yuacTok xBocroxpanuauma Ne 1,
IJI€ 9KOJIOTMYECKOE COCTOSIHUE II0YB XapaKTepU3yeTcsi Kak HeoOpaThumo

HAapYHICHHOC 1 OTHOCHUTCA K IS TOMN KaTCropnun Ka4cCTBa.
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Tabmuma 3.2.12 - CooTBeTCTBHE HWHTETPAIBHOTO TMOKa3aTelis SKOJIOTHYECKOTO
COCTOsIHUSA, ompeneneHHoro Ha ocHoBe TPUAJ[ moaxonma, kaTeropusiM KadecTBa
II0YB, CTEIIEHW HATPY3KHU U XapPAKTEPUCTUKE DKOJOTHYECKOTO COCTOSTHUS.

3nauenue C Kareropust CreneHb CocTosiHHE TOYBBI
Ka4yeCTBA I10YB Harpy3Ku

CI=0 I Honyctumas ~ @oHOBOE

0<CI<0.30 II Huskas Cnabo HapyIieHHOe

0.30<CI<0.50 I Cpennss Hapymennoe

0.50<CI<0.79 1V Bricokas CWIIBHO HapyLIEHHOE

0.79<CI<1 \Y OueHb HeoGpatumo
BBICOKAs HapyLIEHHOE

[To pe3ynpTaraM OLIEHKM 3KOJOTHMYECKOTO KavyeCTBAa IMOYB MO JIAHHBIM XHMUKO-
TOKCHUKOJIOTUYECKOT0 ¥ OWOMHAMKAIIMOHHOTO aHaiu3a CcjeayeT: Hauboiee
YyBCTBUTEJIbHBIM ~ IIOKA3aTEJIEM MpPH ONPEAEICHHMHM TOKCHUYHOCTH TIOYBBI,
3arpsI3HEHHOM TSDKEJIBIMU METAJIJIAMH, SBJISETCS YKOTOKCUKOJIOTUYECKAN HHAEKC,
OIICHMBAaEMbIi METOJOM (UTOTECTHPOBAHMA Ha IUTACTHHKaXx. Bo  Bcex
XBOCTOXPAHWIMIIAX YKOTOKCHUKOJOTMYECKUM uHAeKC Kosnebnercs ot 0,77 mo 0,99
(pucynok 3.2.4). B xBocte Nel xumuueckuéi wunaekc pasedH 0,46, a
DKOTOKCHKOJorudeckui - 0,99 - camoe BBICOKOE 3HAUYEHUE  MOKET
CBUJETEIBCTBOBATh O HECOBEPIIEHCTBE XUMHYECKOTO METOJIa OIPEAeIICHUS
3arpsasHenus. [Ipu xumudeckoM uHTErpaibHoM uHaekce 0,50 B XBOCTOXpaHUIUIIAX
No. 2 1 Ne 4, sxonorunyeckue unjaekcel (0,5 u 0,58) cBUAECTEIBCTBYIOT O CHUKEHUU
BHUJIOBOTO M KOJIMYECTBEHHOTO pa3HOOOpa3usi MOYBEHHOW OMOTHI OT JJIUTEIBLHOIO
3arpsA3HEHHS] TOYBBI TSKEIBIMU METAJTIAMU. DKOJOTWYECKHUE WHIEKChl Ha BCEX
y4dacTkax Bapbupytor B mpenenax 0,5-0,84, 4yTo CBHUAETENBCTBYET O IOMBITKAX
BOCCTaHOBJICHUSI SKOCUCTEMBI.

3aknwuenue: JlanHoe wucclieqoBaHME ObBUIO  HANpaBiI€HO HA  OLCHKY
HKOJIOTMUECKOTO PHUCKAa JKOCUCTEMbI TOYB TeppuUTOpuM pynHuka Ak-Tio3 B
Koiprezckoit PecniyOnuke niisi OKpysKaromieil MouBbl ¢ UCIOIB30BAHUEM IOX0/1a
TPUA/I. bbuin u3y4eHbl HECKOJIBKO XMMHYECKHX CBOWCTB MOYBBI, OMOMPOOBI C

HCII0JIb30BaHUEM durorecra u MHKPOOHOE ouopaszHooOpasue.
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MexIuCUMIUIMHAPHBIN OJX0JI, OCHOBAaHHBIA Ha JAHHBIX XHWMHH, SKOJOTHMU H
TOKCHUKOJIOTUH, TTO3BOJISIET 1aTh OOBEKTUBHYIO KAPTUHY IKOJIOTHUYECKUX MPOOIIEM B
parione pynHuka Axk-Tro3. HHTerpanbHbli HMHAEKC HApyLIEHHOCTH IIOYB
pPacCCUUTHIBAJICS TIO JAHHBIM JKOJOTHYECKUX HAONIOACHUI 32 TOYBCHHBIMH
MUKpPOOHBIMU cOOOIIeCTBaMH (OMOMHIUKAIMS), TAHHBIM 3KOTOKCUKOJIOTHYECKOTO
UHJEKCA METOJOM (QHUTOTECTHpOBaHUS (OMompobda) W XMMHUYECKOTO HHJEKCA,
OTPAXKAIOIIETO PE3YJIbTAThl KOJTMUYECTBEHHOTO XUMUYECKOI0 aHaIN3a COIepKaHUs
3arps3HSIONIMX ~ BEIHIECTB. JKOJOTMYECKUH HWHIEKC, PAaCCUUTHIBAEMBIN 1O
OMOVHIUKAIIMOHHBIM TIapaMeTpaM COOOIIECTB MOYBEHHOW MHUKPOOHMOTHI, CTal
ABTOPUTETHBIM I[I0KA3aTEJIEeM COCTOSIHHUSI TIOYB YSI3BHUMBIX TOPHBIX 3KOCHCTEM.
UccnenoBanusi MOYBEHHBIX MHUKPOOPTaHU3MOB I[IOKA3ajud CHUXEHUE BHUIOBOTO
pazHooOpasus B 3arps3HEHHBIX MouyBax. Hanbosee ycTOWUMBBIMU BUIAMU TPHOOB
okazanucek Aspergillus v Penicillium. Cpean akTHHOMHUIIETOB poja Streptomyces
ycToiunBeIMU OKazanuch cekuuu Albus u Cinereus. OneHka aHTPONOTEHHOTO
BO3JIEHCTBHSI HA TOpHBIE SKocucTeMbl Kbipreizckoit PecyOmku ¢ ucnoib3oBaHuEM
TPUATHOTO TOJAXOJa IMOKa3ajla, 4To HaumOoJiee YYBCTBUTEIIBHBIM ITOKa3aTelieM
TOKCUYHOCTH B IOYBax pyAHUKa AK-Tr03 SBISE€TCS SKOTOKCHUKOJIOTMYECKUM
nokazarenb EtoxRI, onpenensemslii MmetosioM dutoTecTupoBanus. UHTErpanbHbIN
MOKa3aTesnb, PacCUATAaHHbIM Ha OcHOBe meroma TPUAJI, mo3BoJMII MOJyYUTH
MOJIHYIO KAPTUHY BIMSHUSA 3arpsA3HAIONINX BEIIECTB HA HKOcUcTeMy 1oUB AK-Tro3a,
XapakTepusys €€ CUIbHOE yXyJlleHue. Bbicokasi 4yBCTBUTEIBHOCTh MOUYBEHHBIX
HDKOCHUCTEM K 3arpsi3HEHUIO TSDKEJNBIMH MeETajulaMu, PaJuOaKTUBHBIM TOPHEM U
BBICOKAsi CTENEeHb 3arps3HsSIOled Harpy3kd OTpPHUIATEIbHO CKa3bIBAIOTCA Ha
HKOJIOTUYECKOM COCTOSIHUM TMOYB AK-TIO3CKOTO MECTOPOXKICHHS, KOTOpPOe
XapaKTepU3yeTcsl KaK CUIbHO HAPYUIEHHOE U OTHOCHUTCS K YETBEPTON KaTeropuu
KauecTBa. YUUTHIBAS YSA3BUMOCTh BBICOKOTOPHBIX JKOCHUCTEM, HEO0OXOIuM
MOCTOSIHHBIA MOHUTOPHUHI COCTOSIHUSI 3KOCHUCTEM U TIPOBEJCHHUE KOMILIEKCa
BOCCTAHOBUTEJIBHBIX ~ MEPONPHUATHI €  y4eTOM OCOOEHHOCTEH TMOYB U

pPacTUTENBHOCTH.
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Dumomecmuposanue u Qumopexyibmusayus He@pme3zaZpAIHeHHbIX NoUe ¢
HOMOWbIO PUMOMOSIEPAHMHBIX PACMEeHU L

B pabote npuBeneHbl JaHHbIE (GUTOTECTUPOBAHUS PACTEHUI B HE(TE3arpsi3HEHHON
nmouyBe Tropoaa banbikubl, KoTOpble ObLIM omyOsmKoBaHbl [336], [337], [338]:
“Hed1tp WM HeDTENpPOMYKTHI SIBISIOTCA OJHMMH M3 OCHOBHBIX 3arpsi3HUTENEH
OKpY>Karollel Cpefibl U MPEJCTABISIIOT OOJIBIIYIO OMACHOCTh I HOPMAaJIbHOTO
(GyHKUIMOHUPOBAHUS MOYBEHHBIX DKOCUCTEM. 3arpsi3HEHHUE MOYB HepTenpoayKTaMu
MPUBOJUT K UBMEHEHUIO X (DU3UKO-XUMHUECKUX CBOMCTB, a TAK)KE K TOPMOKECHUIO
WHTEHCHUBHOCTH OMOJIOTHYECKHUX mporieccoB [339].

B cepenune 1990-x rooB, u3-3a U3HOIIEHHOCTH TPYOONPOBOAOB Ha TEPPUTOPUU
HeTeba3bl B ropose banblkubl, MO pa3IMUHBIM AKCIEPTHBIM OLIEHKAM Ha TPYHT
BbeUTIIIOCH O0Jiee 600 ToHH HedrenpoaykToB [336]. [lo ucTeueHuu TpUALATH JIET
MOYBEHHAs SKOCUCTEMA BCE €Ill€ HE BOCCTAHOBJICHA U JIO CUX MOpP Ha 3arpsi3HEHHOM
y4acTKE OTCYTCTBYET Kakas-mnOo pactutenbHOCTh [340]. M3BectHO, uTO HEDTH
OKa3blBAET HEraTUBHOE JEWCTBME HAa (POTOCHHTE3UPYIOUIYIO JESITEeIbHOCTh
pPaCTUTENIBHOTO TMOKPOBA, 3aTPYyAHSS MOCTYIUICHHWE K PACTEHUSM MUTATEIbHBIX
BEIIECTB M BJIard, B pe3yjbTaTe 4Yero pacTeHus Jubo morudawTt, aubdo
GYHKITMOHUPYIOT HE B MoJHOM Mepe [341], [342].

MHorue y4eHble YCTAaHOBUJIM, YTO IMEPUOJ, BOCCTAHOBIICHHSI PACTUTEIHLHOCTU Ha
MoyYBax, MPU HUX CHIBHOM CTENEHW 3arpsi3HEHHs] HEPTENpPOIYKTaMHU, MOMKET
coctaBiaTh 10 10-20 u 6omee met [343], [344].

JIJ1st OYMCTKY MOYB MPEJUIaratoTcsi METOIbI IPUMEHEHUST PACTEHUH MyTeM 10100pa
HauOoyiee TOJEpaHTHBIX BHUAOB [345], Tak Kak BBICEB PACTUTEIBLHOCTHU
obecrieuyMBaeT HE TOJBKO YJIaJICHUE 3arpsi3HUTENEH, HO TaKXKe CIOCOOCTBYET
CO3IaHUIO OJIATONPUSITHON SKOJIOTUYECKON 0O0CTAHOBKH HA MECTE 3arpsi3HEHUS .
CornacHo Bbllieyka3zaHHbIM: “Ilenb paboThl cocTOsIa B OILICHKE BIUSHUS
HE(PTSIHOTO 3arpsA3HEHUs] MOYB HA POCT U PA3BUTHE PACTECHUU - JJISI U3YyUYCHUS
BO3MOXXHOCTEH MPUMEHEHHUS! BBICUIMX PACTEHHH B KaueCTBE OJIHOTO W3 3BEHBEB

TEXHOJIOTUYECKON LIETIOYKHU PEKYIBTUBALIMHU TIOYB .
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B kauectBe TecT-00BEKTOB OBLIM MCIOJIL30BaHbl: KYKypy3a caxapHas (Zéa mays),
OBeC TMOCEBHOU (Avéna sativa), Topox moceBHOU (Lathyrus oleraceus), scnapuer
noceBHol (Onobrychis viciifolia), nonconuedynuk Macauunblii (Helianthus annuus),
KocTep monieBou (Bromus hordedceus), msatiuk moneBour (Poa praténse L.).
Copeprxanue HeTEPOIYKTOB B UCCIIEIOBAHHON TTouBe cocTaBuiio 7067,5 mr/kr, B
¢dboHOBOM 00pa3iie mouBbl 60 MI/KT.

[TepBble MPOPOCTKH paCTECHUM MOSIBUINCH Ha 4-7-¢ cyTKU (pucyHok 3.2.5). Bricokas
BCXOXKECTh MpoW3pacTaHus HaOMoJanach y KyKypy3bl caxapHoul (Zéa mdys)
(88,3%) u oBca moceBHOTO (Avéna sativa) (85 %). OcTanbHble BUIBI PACTEHUI 1O
BCXOXKECTH PACHOJIOKWINCh B CICAYIOIIEM MOpsAKe: TOpox noceBHOU (Lathyrus
oleraceus) (67,86%)> »scnapuer mnoceBHOM (Onobrychis viciifolia)> (55%)>
MOJICOTHEYHUK MaciauuHblil (Helidnthus annuus) (45%)> xoctep noneBoii (Bromus
arvensis)> (38,3)> matiuk nosnesout (Poa praténse L.) (21,7%) (pucynox 3.2.6).
Ctumynupytromuii 3p ekt HePTIHOTO 3arps3HEHUST Ha BCXOKECTh, 110 CPAaBHEHUIO
¢ (OHOBBIMHU TMOKa3aTeISIMU, MPOSBUIICSA Yy 3cmapiiera mnoceBHoro (Onobrychis
viciifolia), mstiuka noneBoro (Poa praténse L.), Kykypy3bl caxapHou (Zéa mays) nu
MO/ICOJIHEUHHUKA MaciinuHoro (Helianthus annuus).

B pesynbrare uccnenoBanuii onmyOJIMKOBaHHBIX B cTaThe [336]: “...ycTaHOBIECHO,
YTO HanboJiee YyBCTBUTEIHHBIM K HE(PTIHOMY 3arpsi3HCHHIO SBJSETCS KOpPHEBas
cUCTEeMa OBca MOCEBHOTO (Avéna sativa), Tak B 3arps3HEHHON MOYBE JIJIMHA KOPHS
coctaBmwia 1,9440,93 cMm, B To BpeMs kak B ()OHOBOM MOYBE €€ JIMHA COCTaBUIIA
7,17£2,98 cm. Haubonpmnii ctTumynupyomuii 3¢pGheKkT Ha pocT HAA3EMHON YacTH
OTMEYEH Yy KyKypy3bl caxapHoul (Zéa mays) (12,4+3,61 cwm). HeGonbimioe
CTUMYJIMPOBAHNE HA POCT HAJ3EMHON YaCTH YCTAHOBJICHO Y ACIapIETa MMOCEBHOTO
(Onobrychis viciifolia) n noaconHeuHnka Macnuunoro (Helianthus annuus) (Ta0i.
3.2.13). CtumynupoBaHue NIpOpacTaHUs CEMSIH BEI3BAaHO CKOPEE BCETO BXOISIIMMU
B COCTaB HE(TH MHUHEPATBHBIMU JJIEMEHTaMH. POCT CTHMYIUPYIOIIMX CBOMCTB
He(TH HA MpopacTaHUe CEMSIH ObUIO TaK)Ke€ OTMEUYEHO U APYrUMH aBTopamu [347].

VY koctpa noneBoro (Bromus arvensis), MsaTiauka noneBoro (Poa praténse L.) u
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KyKypy3bl caxapHOW (Zéa mdys) yCTaHOBIECHO HEOOJbIIOE YTHETEHHE B POCTE

KOpHs”.
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Pucynok 3.2.5 BexoxkecTb KYKypy3bl caxapHoi (Zéa mdys) Ha 7-e u 14- € CyTKu
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Pucynok 3.2.6 BcxoxecTs TecT — KyabTyp Ha 21 cyTku, %

Ta6muma 3.2.13 - [TapaMeTpbl TECT-KYJIBTYP

TecT- KyJIbTypbI

JlimiHa KOopHs, cM

JlmuHa ctebus, cM

(Bromus arvensis)

HIT doH HII don
Ocnapuet noceBuor | 1,794+0,93 0,69+0,58 4,4342,52 3,64+1,6
(Onobrychis
viciifolia)
["'opox moceBHOM 3,05+1,58 2,46+1,4 8,29+1,98 | 8,55+2,63
(Lathyrus oleraceus)
OBéc nmoceBHOM 1,9440,93 7,17+2,98 10,05+3,78 | 11,48+3,79
(Avéna sativa)
Kykypy3a caxapnas | 6,42+2.25 7,7243,97 12,443,61 5,9242,48
(Zéa mays)
IToncomHEeYHUK 3,1841,89 2,21+1,33 5,609+1,45 | 4,78+1,97
MAacCJAYHBIN
(Helidnthus annuus)
MSTIHK TTOJICBOM 0,56+0,27 1,96+0,55 3,23+1,42 | 3,01+0,85
(Poa praténse L.)
Kocrep nonesoit 0,5310,32 3,41+1,68 4,06+1,28 | 5,83+1,75
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Kaxk 6110 ipuBenieHo B cratbe [336]: “B uccnemyemMoii mouBe y MSITJIMKA [TOJIEBOIO
(Poa prateénse L.) n xoctpa mnojsieBoro (Bromus arvensis) OTMEUEH HaUMEHBITUN
pPOCT KOpHS B CpaBHCHHH ¢ (DOHOBBIMH IIOKA3aTEISIMH, YTO OOYCIaBIUBAaET X
KOPHEBYIO CUCTEMY UyBCTBUTEIbHOM K HeTAHOMY 3arpsizHenuto (puc.3.2.10). Kax
BUJIHO U3 pHC. 3.2.7 ONHOIOJBHBIE W JABYNOJbHBIE PACTEHUS HE Pa3IUYarOTCs
MPEBBIIICHUEM JJIMHBI KOPHS K JinHE TobOera mpopocTkoB. OmHako, Hamboiee
aJICKBaTHYIO OLIEHKY (DUTOTOKCUYHOCTH MOYB JaJIM OJJHO/I0JIbHBIE PACTEHUS — OBEC
noceBHoU (Avéna sativa), MaTiuk noneBou (Poa praténse L.), xocTep mojeBon

(Bromus arvensis) n KyKypy3a caxapHas (Zéa mdys)”.

Anvma oprn v | —— | | |
Onunna cre6na, mmm

ONnuHa KOpHA, MM

Onuna cre6na, mm —=
ONnuHa KOpHA, MM

Hoctep | cnapuer | Topox

Anunacre6nn, mm l,
= Onuna kopra, mm
2 cHM
= OnunHa cre6nna, mmm
- o

Annra kopha, mm h«—ﬂ"
Anuvna crebnsn, mm *a—'_'_'
AnvHa KepHA, MM ﬁ——-
Onunnacrebna, mm =
ONnHa KOPpHA, MM

D T 617, MM | ——

o 20 40 60 80 100 120 140

K

logconrey  Marnug

Kykypysa

(séc

Pucynok 3.2.7 Cpennue OTHOLIECHUS ATUHBI KOPHS K ATUHE MOOera TeCT-KyIbTyp

3akmouenue: “IIpoBeeHHBIE HCCIEAOBAHMS IIOKA3aJIM, YTO TECT-KYJbTYpPbI
pacTeHMil MO-pa3HOMY pearupyroT Ha HePTsSHOe 3arpsi3HeHue. Y KyKypy3bl
caxapHoH (Zéa mdys) ObU1 OTMEYEH CTUMYIMpYIOWHUNA 3((EeKT Ha HAAZEMHYIO
4acTh, B TO BpeMs KaKk y OBca IOCEBHOro (Avéna sativa) HaOIOaNoOCh
WHTHOMpOBaHUE KOpHEBOUW cucTteMbl. Hanbosiee TojiepaHTHBIMH K 3arpsi3HEHHUIO
He(pTenpoyKTaMu OKa3ajuch KyKypy3a caxapHas (Zéa mdys), OBeC TOCEBHOMU
(Avéna sativa), Topox moceBHOU (Lathyrus oleraceus) m >cmapuer MOCEBHOMN
(Onobrychis viciifolia), ¢ mokazarensiMu BcxoxecTu 88,3%, 85%, 67,86% u 55%
COOTBETCTBEHHO. DTH PE3yJIbTaThl CBUAETEIBCTBYIOT O TOM, YTO yKa3aHHBIC BUIbI
MOTYT OBbITh 3()(PEKTUBHO HCTIOIB30BAHBI Jisi (UTOPEKYIbTUBAMK CyNECUaHOU

NOYBBI TP YMEPEHHOM YPOBHE 3arpsi3HeHus Heprenpoaykramu’” [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 W YS3BUMBIMHU SIBISIOTCA TPUOPEKHBIE HKOCUCTEMBI, C
BBICOKMM PEKPEALMOHHBIM  IOKa3aTejaeM. AKTYyJIbHOM 3ajadyeil  sABISIETCSA
OpraHu3alusl 3KOJIOTMYECKOr0 MOHUTOPHUHIAa B TAaKUX YSI3BUMBIX 30HaX, [JIs
CBOEBPEMEHHOT'0 pearupoBaHusl U MPUHATUS HEOOXOAUMBIX Mep 3auuThl. OHUM
3 HaubOoJiee OINepaTUBHBIMU W HWH(POPMATUBHBIMU TOKA3aTEJISIMU KadyecTBa
NpUOPEKHOM DKOCHCTEMBI MOTYT CIYKUTh PAcCTEHHUs, HEMOCPEICTBEHHO
npouspacramponre Ha nooepexbe. OOBEKTOM HCCIENOBAHUN CIYKWIM 3apOCiiv
obsenuxu KpymuHoBUIHOU (Hippophae rhamnoides L.), sBnsronecs TAMTUYHBIMU
MPEACTAaBUTEIISIMU TTPUOPEKHOTO uToreHo3a 03.Mcchik-Kyib.

CornacHo JaHHBIM omyOnaukoBaHHBIM [347]: “Ha3zeMHble JKOCHUCTEMBI 3a
nociegaue 50 JeT moABeprarTcs MHTEHCMBHOMY IPEOOpa30BaHUIO, 3a4aCTYHO
IPUBOJISIIEMY K HETaTUBHBIM ToclieAcTBUAM. Cpelld HUX 0c000€ MECTO 3aHUMAIOT
NPUOPEKHBIC SIKOCUCTEMBI, KOTOPbIE MHTEHCUBHO MPE0OPa30BHIBAIOTCS B IJISKHBIC
30HBI, B JIOMa OTIbIXa. AKTyaJbHOM 3aJadyeil OCTaeTCs OIpENEeIeHUE Mopora
npeoOpa3zoBaHus NPUOPEKHBIX 30H U BhIsBICHUE 3(D(PEKTUBHBIX UHIAMKATOPOB /IS
OIICHKH 3KOJIOTHYECKOTO COCTOSIHHSI SKOCHUCTEM, JIJISI TOTO, YTOOBI CBOEBPEMEHHO
IPUHATH HEOOXOJUMBIE TTPUPOAOOXPaHHbIE perieHus. VccaenoBanus mMpoBeaeHbBI
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
THAPOXUMHUYECKIMX M WHBIX CBOWCTB BOJBI 03€pa, HO Majo pabOT MOCBSIIEHO
BBISIBJICHUIO OWOWHJMKATOPOB JJIi OIIEHKH COCTOSIHUS JKOCHUCTEMBI 03€epa.
JloCTOBEpHBIM OHOMHAMKATOPOM MOXET CIYXUTh O0Jenuxa KpyIIMHOBUHAS

(Hippophae rhamnoides 1.). OHa siBAsieTCS TUIACTUYHBIM BUIOM, a1alITHPOBAHHBIM
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K YCJIOBUSIM 3aCyIUIMBBIX SKOCUCTEM, MOXKET MPOU3PACTaTh HA IECYAHBIX MOYBAX U
IIPU 3TOM OOUJIBHO TIJI0JIOHOCUTD .

OnHako HECMOTPS Ha CBOK IUIACTUYHOCTh M HEMPUXOTIHUBOCTH OHA TaKkKe
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],
JTAHHOE JK€ HCCIEJOBAHUE TMOCBSIICHO: “aHalii3y BO3MOXXHOCTH HCIIOJIb30BaHUS
00Nenuxu KpyIIMHOBUIHON B KaueCTBE OMOMHIUKATOPA MPUOPEIKHBIX IKOCUCTEM,
C TIOBBIIEHHON pEKpealMoOHHON Harpy3kod W TpPUMEHEHUSI €ro B OIICHKE
NPUOPEKHBIX DKOCHCTEM, B YCIOBHUSX yMEPEHHOW NycThiHU. MccmenoBanus
MoKa3ajau, 4yTo oOnenuxa kpymuHoBuaHas (Hippophae rhamnoides 1.) ycneniHo
MOKET OBITh UCTIOJIb30BaHA B Ka4eCTBE (PUTOMHIUKATOPA PEKPEALIMOHHON HATPY3KHU
HAa DJKOCUCTEMBI 03ep. MHbOpMATHBHBIMH OKa3adUCh TaKWe IOKa3aTelld Kak
U3MEHEHUS JUCTOBOW IJIACTUHBI U COOTHOIIECHUE KEHCKUX U MYXKCKHX 0c0o0eil B
cooOmectBe. HecmoTpss Ha Bu3yallbHOE OOWIIME€ KyCTapHUKOB B Haunbojee
Harpy)XKeHHBIX 30Hax TmobOepexbs o3epa MHccbik-Kynb, mpu  geTaibHOM
UCCJIEIOBAHUM U CPAaBHEHHM B KyCTapHUKaMH MPOU3PACTAIONIMMHU B 3allOBEIHON

30HC IIOKa3aJIi CYIICCTBCHHOC HUX pPa3jIMiuc I10 MOp(l)OJ'IOFI/I‘—IeCKI/IM IIpHU3HaAKaM

(pucyHok 3.2.8)”.

Pucynox 3.2.8 Kyctbl o00nenuxu KpyHIMHOBHIHOW, IpoM3pacTaronieil B
3amoBeIHOM 30HE (crpaBa) U B IUISKHOM 30HE (cieBa): uctounuk H. TorybaeBa
[349].
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[To nanHbIM OnyOIMKOBaHHBIM B cTathe [250]: “Mexy cpelHUMU MOKa3aTeIsIMU
JUIMHBI IJ10/1a Y JJIMH TUI0JIOHOKEK CBA3€EH HE BbIABIEHO. [10 cpeqHrM nokaszaTensim
JUIMHBI TUI0Ja TUIOIIAAM HW3YUYEHUs] PACIOJOXWINChL B CICAYIOIIEM TMOPSIKE:
CaMbIMH JUIMHHBIMHM ITUIOJaMU OO0Jaianyd KyCTapHUKH B TyHKTax bocrepu u
YounmnoH-ATa, uMeronme 7,8 MM, camblil MAJICHBKHAM MMOKA3aTENIb UMEJICA B ITYHKTE
You-Capp-Oi1 - 7,2 MM, a B KOHTPOJIBHOM Bapuante — 7,3 Mm. Jluanas3oH
n3MeHunuBoctu cocrtaBui — 0,6 mm. Jlnamerp muoaa sBJIAETCS OAHUM M3 BaXKHBIX
KPUTEPUEB C DKOHOMUYECKOW TOUKM 3peHus. Hamm uccienoBaHust mokasanu, 4To
o0pa3iel myHkTa YonmoH-ATa oOjagany HauOOJBIIMMHM JHAMETpaMHu IUI0Ja,
cpeaHee 3Ha4eHue KOToporo coctaBwio 6,7 mMm. [lokazarenn u3 BceX OCTAIbHBIX
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 xapakTepus3yrTCs KaK MEJIKOIJIOIHBIC.
HecmoTps Ha TO, uyTO cpenHMit AuamMeTp 1uioaa B myHkTe YonamnoH -ATa 611 O0sblie,
YeM B OCTAJIbHBIX MTYHKTaX, 0Ka3aJ0Ch, YTO ATO HE BIMSAET HA MacCy III0JIa, CpeIHEE
3HauYe€HHE KOTOPHIX cocraBwia (0,2 Tp., KpOME STOTO BU3yaJbHbIC HAOIIOJICHUS
3peJIbIX IUIOAOB MOKA3aJH, YTO YaCTO OHU MPEAPACIIOIONKEHBI K IOTEPE COUHOCTH U
HEPEeIKo MmopTsITcs Oyayun emie Ha Kycrax [250] (pucynok 3.2.9)”.

[lo nmaHHBIM, ONMyOJUKOBaHHBIM B cTaTthe [349]: “B ycClOBHAX MOBBIIIEHHOTO
AHTPOIOTEHHOT'0 JABJICHUS Ha SKOCUCTEMBI 3apOCiIM OOJENMUXHU IMOJIBEPraroTCs
MEXaHUYECKUM MOBPEKICHUSM, YTO MPUBOAUT K MX YTHETEHHIO, B OCOOCHHOCTHU
JKeHckux ocobert oOnenuxu [350]. Kak BuanHo u3 puc. 3.2.10, mporieHTHOE
CoJIepKaHME JKCHCKUX 0co0ei ObLIO HU3KHMM U BapbHupoBaia B mpeaenax 20 1o 30%
B CHJIBHO IOJIBEP’KEHHBIX AaHTIPOIIOT€HHOMY BO3JIEUCTBUIO. A B 3alIOBEIHON 30HE
(OTTYK), IPOIIEHT COJIepKaHUS KEHCKUX 0ocobeit cocTtaBui 46%, uto Ha 4% GoJiblie
4eM MYXKCKHX oco0Oeil, a B myHkTe byman-CoroTty, ImpoOIEHTHOE conaep)KaHue
KEHCKUX 0oco0Oer ObUT OJM30K K KOHTPOJBbHOMY BapuaHTy M cocTaBmil 45%, 3TOT

MTYHKT OLICHEH KaK MEHEE HArpy>KEHHBIN .

132



Tabmuma 3.2.14 - buomeTrpuueckue moka3aTeau MIOA0B O0JICTTHXU
[IpunchIKKyIBA

Ne| Mecra CpenHue BeIMYUHBI TApaMETPOB
1| cbopa Jnuna JnuHa miona Huametp Macca mona
/ IUIOJIOHOKKH IUI0a
I Cp. Cv, | Cpennue | Cyv, Cp. Cv, Cp. Cv,
3HaueH | % | 3HaueHu | % | 3HaueH | % | 3HaueH | %
ust s M+m, ust ust
M=m, MM M=+m, M=+m,
MM MM rp
1| Orryxk |3,8¢0,2 | 2,1 | 7,3£0,6 | 0,7 | 5,1+0,4 | 1,0 | 0,2+0,1 | 10,

2 | Tamusr | 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

Capp1-Oit
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,
ATta 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
Cpenue3B-¢ 3,1 7,5 5,8 0.4
BECIIUYHMHBI

Pucynox 3.2.9 UcnopTtuBiimecs: mioabl O0JENMUXU KPYIIMHOBUTHON: UCTOYHHUK
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
COJIep)KaHNEe MYKCKUX U KEHCKHUX 0CO0eil B MpUOPEKHON 30HE MOXKET CIIyKUTh
HamOosiee WHGOPMATHUBHBIM  (PUTOMHIUKATOPOM CTETCHH AHTPOIOTEHHOTO
BO3JIEMCTBHSl Ha 3KocucTteMy o3epa. Cnenyrommum HaubOosnee HHMOPMATUBHBIM
[IOKA3aTeJIeM aHTPONOIE€HHOIO JaBJEHUS €CTECTBEHHBIX 3KOCHCTEM OKa3aJuCh
OroMeTpuYecKre MoKas3aTeld IMI0/10B 00senuxu. B koHTposbHOM nyHKTE OTTYK,
CpedHuEe 3HAYCHUs JUIMHBI IUIOJOHOXKKK CcocTaBwin 3,8 MM, a B HaubOolee
Harpy’>kaemMo IULSDKHOM 30HE€ NyHKTa bocTepu, cpeaHsis OJIMHA IUIOJOHOXKHU
cocraBuia 2,5 mm, a B nmyHkre bynaH-Cororty, rie moTok TypuCTOB HE OOMIIEH
MOKa3aTeNN JUIMHBI TI0I0HOKKH OKa3alluch Hanbosee OIM3KUMU K KOHTPOJILHOMY
BapuaHTy U coctaBmi 3,0mM (pucyHok 3.2.11)”.

Takke 1Mo JaHHBIM OINMYOJMKOBAHHBIM B cTaThe [346]: “JIMCTOBBIE MMIACTUHKU
00JIenuXu KPYIIMHOBUHON SBJISIOTCS TaKXKe OKa3aJUCh YYBCTBUTEIBHBIMH K
BJIUSIHUIO aHTPONOreHHBIX (akTopoB (pucyHoK 3.2.12). Cpeansisi IjauHa JIMCTa B
3anoBegHoN 30He OTTyk coctaBwia 48,0 MM, B HauOoyiee Harpy>kaeMoil 30HE

(HonmoH-ATa) 3TOT moKasatenb coctaBui 34,5 mm, a B myHkte bynan-Corotry, rie
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MOTOK TypUCTOB HAaMMEHEE MHTEHCHBEH — 44,3 MM, YTO MEHbIIE KOHTPOJIHLHOIO

BapuaHTa Bcero Ha 3,7 Mm”.
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Pucynok 3.2.11 /[nuHa MaoA0HOXKKHU B Pa3JIMYHBIX MYHKTaX UCCIENOBAHUS:

ucrounuk H.ToryGaeBa [346].
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Pucynox 3.2.12 CooTHOIIIEHUE AJIWHBI U IIUPUHBI JINCTOBOM IUIACTUHBI OOJICTIHXHU
KPYIIMHOBUJIHOM B UCCleayeMbIX myHKTax: ncrounuk H.Torybaesa [346].
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Takum 006pa3om, COTIACHO HAIIMM JIaHHBIM OMYOJIMKOBAaHHBIM B cTathe [349],
MOXXHO TMPEANOJIOXKUTh, 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 HBO3MOXKHOCTBIO 3aMEHBI BOJIHOTO pecypca. bosee Toro, mo gaHHbIM S.
Traerup: “Bo3AeMCTBUS U3MEHEHUS KIIUMATa Ha BOJIHBIE PECYPCHI OYyT OKa3bIBaTh
KackaaHbll 2((EKT Ha 310POBBE UETOBEKA, HA IKOHOMUKY U OOIIECTBO, MOCKOJIbKY
pa3lIUYHbIE CEKTOpAa — CEJIbCKOE XO3SICTBO, AHEPreTUKAa U THUAPOIHEPreTHKa,
CyJOXOJCTBO, 3paBOOXpPAaHECHHE, TYpU3M, PaBHO KaK M OKpy)Kawmas cpeaa, —
HaIpsIMyI0 3aBUCSIT OT BOOHBIX pecypcoB” [354], [355].

[To marapiM HanmmonansHO# BogHOM cTparerun Keipreizckoit Pecryonuku mo 2040
roga: “KsIprei3cran pacnonoxkeH B 30HE (OPMUPOBAHUS BOJHOTO CTOKa

enTpanbuoit Azun. 40% BoaHbix pecypcoB LlenTpansHoil A3uu dopmupyeTcs 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
BOJIHBIE PECYpChl COCTaBIAOT 2458 kM3 , u3 Hux: 47,23 kM3 — MOBEPXHOCTHBIN
pEUYHON CTOK (BEJIMYMHA CPEAHEMHOTOJIETHETO PEYHOr0 CTOKAa B Pa3HbIX
ucroyHukax paznuyna: ot 44,509 no 51,9 km3 ), 13 kM3 — noTeHIMATbHBIE 3a1aChl
MoJ3eMeNbHBIX BOA, 1745 kM3 — o3epHas Boga u 650 kM3 — nennuku [356].
Haubonee kpynHbpIMH pekaMu MO BEJIMYUHE TUIOMIATU BOJOCOOpa SIBISIOTCS PEKU
Hapwin, Kapanapes, Tapum, Uy, Tamac, Yatkan. B cBoro ouepens, 6acceitn pexu
Celpmappsi OpencTaBiI€H IMPaBOM  CBOEM  cocTaBisolmiel - pexod HapsiH,
oOpasytometics oT ciausiaus bonbioro u Manoro Hapeina, u 1€Boit cocTaBisitoei
— pekonn Kapanapesa, koropas, ciauBasich ¢ pekou HapbelH 3a npenemamu
Ksipreizcrana, oOpasyer pexy Ceipnapsio. Hanbonee kpynnas B Keipreizckoi
Pecry6mnuke p. Hapwin, koTopas, obecnieurBasi OrpOMHBIN CTOK BOJIBI, CYIIIECTBEHHO
BIIMAET HA XO3SWCTBEHHYIO JAESATEIBbHOCTh, HE TOJBKO KbIprelscTaHa, HO U
V36ekucrana, Kazaxcrana u Tapkukucrana”.

Cornacno [357]: “bonee 90% BOIHBIX pecypcoOB pECIyOJIMKH HCIIOJB3YEeTCs Ha

OpOIIIEHHE B arpapHOM cekTope, 4% npoMbIlIeHHOCTh U 3% cdepa yciyr (pUcCyHOK

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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Pucynox 4.1.1 M3amenenue 3¢ PeKTUBHOCTH BOAOIOIL30BAHUS 10 CEKTOPaM, Ha
2020r.
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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 MPEIbIAYLIEH TlaBe JaHHOM paboTsl. J{is
OLICHKM Ka4eCTBa MPUPOJHBIX BOJ B HACTOSAILIMN MOMEHT B CTPAHE HUCIOJIb3YIOTCA
0a30BbIC aHAJIUT-MApKEpPbl, KOTOPHIC XapPAKTEPU3YIOT THUIIUYHBIE HETaTHUBHBIC
BozaercTtBusd: pH, B3BemenHele BemiectBa, XIIK, BIIK, ammonuiiHbli a3o0T,
HUTPUTHBIA a30T, HUTpaATHBIA a30T, ¢ochop docharoB. OmHako HeoOXoaUMAa
CHUCTEMa OLEHKM XapaKTEepU3yrollas KPUTUYECKOE HKOJOTHUYECKOE COCTOSHUE

IIPHUPOJAHBIX BOIAHBIX O6L€KTOB, B HaCTOHH_II/Iﬁ MOMCHT JOKJIaAbl O COCTOSHHH
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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 nocine

AHTPOIIOTCHHBIX 00BEKTOB BBIABJICHO, YTO Ha HW3MCHCHHUS TCMIICPATYpPbl, 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. BOobI 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, B3BEIICHHBIE 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 — 2018rr B Hawane jera, nepen OTKPHITUEM AKTUBHOIO
KYpPOPTHOI'O C€30Ha, ¥ B Hauasie oceHu B 2017 rogy, B KOHIIE aKTUBHOT'O KYPOPTHOI'O
CE30Ha - C UCIOJIb30BAaHUEM Hay4YHO-HCCIEeA0BaTeNbCcKoro cyana «Mentyp». Ilo
BCE aKBaTOpPHM 03€pa OT IMOBEPXHOCTU 10 AHA Ha 16 cTBOpax, B OCHOBHOM
pacToIOKEHHBIX B CEBEPHOU, HAaNOOJIee aHTPOIIOTCHHO-HATPYKCHHON YacTH, ObLITH
oToOpansl M wuccienoBanbl 195 mpod Boasl M0 MUHMUMYM 24 TIOKa3aTeIsiM.
HccnenoBanusiMu ObUIO YCTAHOBJIEHO, UTO TTOKA YPOBEHB 3arpsS3HEHHOCTH BOJ HE
NPEBHIIAET  YCTAHOBICHHBIX  HOpPM.  HacewlllleHWe  BOABI  KHUCIOPOJIOM
yAOBIETBOPUTENIbHOE 10 camoro Ha, pH mensites ot 7,8 10 8,9, ¢ o0umm cpeiHuM
3HauYeHUEeM B 8,55 W B OOJBUIMHCTBE CIy4aeB HAXOJUTCS B BEPXHUX Mpejaesiax
HOpMBI, paBHOU 8,5. KoHueHTtpaunu opranndeckux BemlectB 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 9TOM paiioHe”, T€ K€ pe3yJIbTaThl ObLIHU MOTy4YeHbI M0 HaHHbM 2020T0/1a, HA caiiTe

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

normam-gaoosilkh/ mpecc-cimyx00i1 ['ocareHTCTBa OXpaHbl OKPYKAIOIIEH Cpelibl U

aecHoro xo3siictBa KP coobmraercs, uto “kadectBo Bojbl B 03epe Mcchik-Kyinb
COOTBETCTBYET BceM HOpMaM. Ilo pesynbraTaM XMMHUYECKOTO aHAJIN3a, KayeCTBO
BOJIbI BO BCEX OTOOPAHHBIX TOYKAX COOTBETCTBYET YTBEPK/IEHHBIM BCEM HOPMaM U
TpeOOBAHUSAM  TPENECIbHO  JOMYCTUMOM  KOHIIEHTpAaUU IS BOJAOEMOB
PBHIOOXO3SIIICTBEHHOM KaTErOPUU 1O BCEM OIPEAEIISIEMbIM UHIPEIUECHTAM .

BBumy Toro, uro 10 koHma 90-x ro10B 03€po ABISUIOCH YIBTPaOIUTroTpodHbIM [371]
MOHUTOPHUHT TPOPHUUECKOro CTaTyca Ha 03epe He ObLJI OPraHu30BaH U MOKa3aTelu
xjopopuisia —a He ompenensauch. Tonbko HaymHas ¢ 2016 roma Hayanuch
eIMHUYHBIE UCCIIE0OBAHMS Co/lepKaHus Xxiaopoduiia-a B ozepe. [lo ux maHHBIM B

HEKOTOPBIX TOYKAX HaMEueHa TEHJICHIIMS CIBUTA O3€pa U3 YIbTPAOJIUTOTPOGHOIO
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cTaTyca Ha Me30TpodHBI ypoBeHb [364], [365]. OnHako HEOOXOAMMO TPOBECTH
JETaJbHbIE  HCCIENOBAHUS I  TOJYYEHUs  JOCTOBEPHBIX  JIAHHBIX C
WCIIOJIB30BAaHUEM  PA3JIUYHBIX  DKOJIOTMYECKUX  HWHJIEKCOB.  IIpoBeneHHbIC
WCCJICIOBAHUS TIOJTYYEHHBIE PE3yJIbTaThl OTPAXKEHBI B CIEIyIoleM naparpade.
4.2. Ananu3z 3Ixkonozuveckozo cocmoanua ozepa Hccoik-Kyne u  pex
Kuipzoizcmana ¢ nomowpio 3kono02uieckux uHOEKcoe

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

HccnenoBanust OIIEHKH KauecTBa BOJIBI 03€pa MOKa3alu, 4YTO u3MepsieMbie (PU3NKO-
XUMHUYECKUE MapaMeTphl He JOCTATOYHBI JIJIsl aHAlIM3a ero TpouYeCcKoro craryca,
¥ HY>KJTaIOTCSl B TIOUCKE 00JIee KOMIUIEKCHBIX MOAXOA0B €ro oreHku [372]. Oqaum
U3 TIOCIEICTBUM YPE3MEPHOM AHTPONOTCHHOM HArpy3KH SIBJISICTCS W3MEHEHUE
TpoUUYECKOTro cTaTyca 03ep U UX yckopeHHas sBTpodukanus [373]. esTenbHOCTb
YyeJoBeKa, HalpUMEp, BbICOKass HHTEHCUBHOCTh TypH3Ma, MOBEPXHOCTHBIX CTOKOB
OT yJAOOpEHHBIX TOJIEH U ropojackoro 3arps3HeHus [374], [375] npeobpazoBanue
npuOpexHbix OydepHbIX 30H [376], IPUBOAUT K MOBBIILIEHHOMY IMOCTYIUICHHIO
OWMOreHHBIX dJeMEeHTOB B  o3epo [377]. becnpeuneneHtHoe  yCKOpEeHHE
WHYCTpUAIN3allUU, CEIbCKOTO XO3iCcTBa, ypOaHM3alMu M POCTa HACEICHUS B
TeueHue 20-ro BeKa MPHUBEIO K YBEJIMYECHUIO MPUTOKA MUTATEIbHBIX BELIECTB,
MOBBIIIEHUIO IEPBUYHON MPOIYKIHH, YXYAIIEHUIO KaueCTBA BOJIbI U COKPAILICHUIO
ounopasznooOpasust npumepHo B 40% ot obuiero uuciaa o3ep Bo BceM mupe [378].
OCHOBHBIMM HMCTOYHHUKAMHU OTUX THUTATEIbHBIX BEIIECTB SBISIOTCS COPOCHI
MPOMBIIUICHHBIX TPEANPUATHII U CUCTEM OYMCTKM CTOYHBIX BOJ, a TaKkKe
cenbckoxo3siicTBennble cToku [379]. Kak u B EBporne, mpobiemMbl 3BTpodukanuu B
CeBepHoit AMepuke obocTpuiuch B TeueHrne 20-ro BeKa ¢ pOCTOM HaceICHUS U
uHTeHcu(pukanuen cenbckoro xossicrea. K 1960-m romam JTMMHOJIOTH HOHSUIIA
NpeAyNnpeIatoIne 3HaKu, U TIOKTOop ToMac DIMOH/ICOH NOHSUI, YTO CTOYHbIE BOJIbI
u3 ropojga CHATI BBI3BIBAIM IIBETEHUE LHUAHOOAKTEPUIl B CTOJIMYHOM 03€pe

Bammnrron. B oTBeT Ha ero myosinyHbie npenynpexaeHus B 1960-x ronax crouHble
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BOABI OBUTM OTBEACHBI M3 0o3epa B Omm3nexamuid [Ipromker-CayH, U 1IBETEHUE
BOJIOPOCIIE YMEHBIIUJIOCh, @ MIPO3PAYHOCTh BOJBI B 03€pE€ 3aMETHO MOBBICHUIIACH
[380]. K coxasieHuto, aHTPONOTr€HHOE [IaBJICHUE W MOTEIUICHUE KJIMMaTa, Kak
OXXHaaeTcs, OyayT yBeIIMUHUBATHCA, TaK 4To K 2050 romay okujgaercs yBeIUUCHHUE
KOJIMYECTBa 03€p C BPEIOHOCHBIM I[BETEHHWEM Bojopociieir Oonee yem Ha 20
nporieHToB [381]. [loaTomy kpaiiHe HEOOXOAMMO JIyUIIIe TOHSATH BOCIIPUUMYHUBOCTh
03€p K ABTPOPUKALIUU, YTOOBI 3ATUTUTH 3T CUCTEMBI JJI1 yCTOMYUBOTO OYAYIIETrO.
B takux o3epax Ba)xHO C caMOT0 Hayaja IpeANPUHSITh IPAaBUIbHBIC MEPHI U TUIaHBI
YOPABJICHHS 1O MPEoOpa30BaHUIO M HCIOJIb30BAHUIO €CTECTBEHHBIX JKOCHUCTEM
o3ep [382] B TypUCTUUECKUX U UHBIX LEAX.

HecMoTps Ha mpuBeeHHBIC BBINIE PE3yJIbTaThl 00 OTHOCUTEIHHOW HEU3MEHOCTHU
TUAPOXMMHYECKOTO  COCTaBa  BOJAbBl M €r0  YUCTOTE,  JIETAJIbHBIC
PEKOTHOCHIUPOBOYHBIE 00CIIEIOBAHUS TPOBEACHHBIE HAMU MOKA3aJIk, YTO Ka4e€CTBO
BOJbI O3€pa HMMEET TEHJEHUHIO K 3arpsisHenuto. Ha puc.4.2.1, 422 u 4.2.3

npuBenieHbl GpoTorpaduu caenanusie JeroM 2020, nerom 2022 roxa u aerom 2024

rojia, TCHJICHIIUS SIBHO HE U3 JIYUYIlIUX (UCTOYHHK: (POTO aBTOpA).

Pucynok 4.2.1 KauectBo Boab! 03.Mcebik-Kynb, 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, UTO TpohUUYEeCKUil cTaTyc o3epa B 43% uccieoBaHHBIX 30HAX UMEET
TEHJICHIIUIO CJIBUTA C OJUTOTPO(YHOCTH B CTOPOHY ME30TPO(PHOCTH, UTO YKa3bIBAET
0 HeoOXoauMOoCTH ipuMeHeHust uuaekca TLI ansa monyuenus Gosee pacimpeHHON
uHpoOpMaMu O COCTOSSHUM BOAHBIX dKocucteM [372]. JleranbHbld aHaAIU3
Mmokazarencii, maHHbIXx Ta0m.4.2.1 m 4.2.2 mnoka3pIBacT, BBICOKHI IOKa3aTeIb
unaekca TLI (TN) B 3asiuBe banbikusl 1 B paiione c.Yok-Tai, 4To CBUAETEILCTBYET
00 U3MEHEHHUU YJIbTPAOIUTOTPOGHOIro cTaryca M IMepexoja ero B Me30TpodHbIN
CTaryc, IPUYMHOW KOTOPOM SBIISIETCA IIOBBIILICHHOE IOCTYIUIEHUE a30THBIX
COEIMHEHHUI B 03epo. VMcTouHMKaMu KOTOPBIX MOTYT OBITh KaK peKpealuoOHHbIC

HarpyskKu, TaKk 1 CEIbCKOXO03SMCTBEHHAS ACATCIBbHOCTD.

Tabnuua 4.2.1 - [lokazatenu coctosauust 03.Uccbik-Kynps no unaexcy TLI, 2017 ron

Points Range | TN TP SD TLI

Tyup region, 15,5 km| 0,5 |45,00767 |32,22392 |27 34,74387 | Olig

from the starting point | m

Tyup region, 15,5 km | 10 m | 45,28248 | 45,84963 | 27 39,37737 | Olig

from the starting point

kadji-Say region, 0,1 | 0,5 m |42,26592 |20 23 28,42197 | Olig

km from the starting | oT

point

Kadji-Say region, 1 km | 0,5 m | 42,26592 | 4,150375 | 23 23,13877 | Olig

from the starting point

Balykchy, Ne 30a 0,5 |53,54917 |27,36966 | 30 36,97294 | Olig
m

Balykchy, Ne 30a 10m |52,92181 |27,36966 | 30 36,76382 | Olig

Chok-Tal vil, Ne 11a 0,5m | 45,00767 |24,15037 | 25 31,38602 | Olig

Cholpon-ata, 36,07683 | 20 15 23,69228 | Olig
0,5m

Cholpon-ata, 10m | 40,48255 | 27,36966 | 15 27,6174 | Olig

Cholpon-ata, 25m | 38,44722 | 30 15 27,81574 | Olig

Grigorevka vil , Ne 9b 31,22256 |30 20 27,07419 | Olig
0,5m

Grigorevka vil , Ne 9a 34,44184 | 14,15037 | 20 22,86407 | Olig
0,5m

Bosteri village 0,5 1|49,50075 |20 27 32,16692 | Olig
m
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Tabnuua 4.2.2 - [Tokazatenu cocrosinus 03.Mcewik-Kynb no nunaexcy TLI, 2022 rox

Address Rang | TN |TP |SD Chl-a | TLI(avera | Chl- | TLI(average

e ge A values: TN, T
values: TN P,SD,Chl-a)
,IP,SD)
Kadji-Say 0,5 |28 |32 |25 32 28 | Ult- |32 29 Ult-
region, m olig olig

Balykchy, 0,5m (49 |32 |31 64 38 |Olig |64 44 Olig
Ne 30a

Balykchy, 10m |42 |32 |31 35 | Olig 35 Olig
No 30a

Chok-Tal 0,5m |49 |30 |29 87 36 | Olig |87 49 Meso
vil, Ne 11a tr

Chok-Tal 0,5m |37 |34 |29 76 33 |Olig |76 44 Olig
village

Cholpon- 0,5m (49 |37 |26 50 38 | Olig |50 41 Olig
Ata

Cholpon- 10m |44 |36 |26 31 35 | Olig |31 34 Olig
Ata

Cholpon- 25m (42 |32 |26 31 33 |Olig |31 33 Olig
Ata

Grigorevka | 0,5m |38 |36 |34 51 36 | Olig |51 40 Olig
village

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

Anamu3 pesynbratoB 1o (ochopy TLI(TP) mokaszam, yto Hambomplmiuii ero
MoKa3arelb cojeprxkaics B oopasmax mpo0d B r.Homnmou-ATta (49). Camoe HU3KOE ke
ero 3HadueHue 3aduxkcupoBaHo B parione nrrt. Kamku-Cait. Pacuer unaexca TLI
(Chl-a) mokazan BeicOKOE conepkanue ero B myHTke c.Hoxk-Tau.

3Hanue Tpoduueckoro craryca uMeeT (yHIAMEHTaJbHOE 3HAYCHUE IS
MOHUMAHUS COCTOSTHUS U (PYHKITMOHUPOBAHMS 03E€PHBIX dKOCHUCTEM. Tpodudeckuii
CTaTyC 03€pa MOXHO pPaccMaTpuBaTh KAaK «KIIOYEBYIO IEPEMEHHYIO», KOTOpas
COOTBETCTBYET TAKMM Ba)KHBIM XapaKTEPUCTUKAM 03€pa, KaK paclpOCTPAaHEHHOCTh
BPEIOHOCHOTO  IIBETEHHMsS]  LMAaHOOAKTepuid,  YpPOBEHb  TIyOOKOBOJHOTO

KHUCJIOPOOHOT'O HCTOLICHUA, Oonomacca BOJHBIX COCYIHCTBIX paCTeHHﬁ, BHHOBOﬁ
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cocTaB O€CIIO3BOHOYHBIX M MO3BOHOYHBIX KMBOTHBIX, a TAK)K€ BOCHPUHUMAaEMas
ACTETUYECKask HEHHOCTb.

C wenbr0 MHTEPIOIMPOBAHUS NPOCTPAHCTBEHHOI'O PACIPENEICHUS] HEKOTOPBIX
cBOMCTB KadecTBa BOjAbl 03.Mcchik-Kynb Oblmm paspaboTaHbl TpU pa3iIMdHbBIC
moaenu: CrabunbHas, ["ayccoBckas u PanmonaibHO-KBaipaTUYHas!.

Huzkue 3nauenus kospduirenta HaJe)KHOCTH yKa3bIBAIOT HA TO, YTO BHIOpaHHAs
cxema oTOopa mpod U PacCCTOSIHUS MEXAY HUMHU MOJIXOIAT Ui MOICIUPOBAHUS
IIPOCTPAHCTBEHHON U3MEHYUBOCTH CBOMCTB BOJBI.

B T0 BpeMs kak BeanurHa oKa3aTess HaJJe)KHOCTH 00BACHSET OMMOKY IpU 0TOOpE
U aHaJIM3e MEepPEMEHHBIX, HYJIEBOE 3HAUCHHE MapaMmeTpa HaJeKHOCTH OOBICHSET
OTCYTCTBHE OIIMOKH U3MEPEHUS U U3BMEHUYUBOCTH Ha KOPOTKUX PACCTOSIHUSAX.
Pesynprarhl mokazanam, 4TO BCE MOJENH SBISIIOTCA HaAekHbIMU (Tabn. 4.2.3 u

pucyHok 4.2.4,4.2.5,4.2.6).

Ta6mumna 4.2.3- CBoiicTBa HeKoTOphIX Kriging-Mopeneit nHaekca KauecTBa BOIbI

Nunexc Perpeccuon Sill, | Nugget/Si

kauecTB | Mopenb Has Nugge | Rang | Co+ 11, RMSS

a BOJbI | byHKIUS t,Co | e, A C % MEI1 E2

2,15 * x +

TN Stable [0,96 0 1 0,06 |0,00 0,1 1,01
Gaussia |-164,59 * x + 0,000

TP n 0,73 0 1,07 |0 0 2 0,9
Rationa
1
Quadrat |-0,42* x + 107,8

Chl-a |ic 3,02 0,1 0,48 |7 0,1 7,82 10,7
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Predicted -10 1 Standardized Error
9,000 o 2.208 | Szt
y » &a .
7.500 1.464 ot
-
6.000 0.719 o
'#
4,500 -0,025 o
30007 < 0.770 P
{ ; . 7
» P , 0.
1.500 -1515 pes
: | 2209[
0000 1.800 3600 5400 7200 9.000 2375 -1425 -0475 0475 1425 2375
Measured '101 Normal Value
(a) (b)

Pucynok 4.2.4 Iloka3zarenu IOCTOBEPHOCTH M MOTPEIIHOCTHA KapT KOHUEHTPALHUH

HUTPATOB, MOCTPOEHHBIX 10 Mojenu Kriging
Predicted -102

Standardized Error

2.100
2226 —
1.867 -
1.592 -
1. - ..o‘
€33 | 0.959 g
1.400 0.326 '
1.167 0208 /
-
0.933 -0.941 .’."
0.700 -1.574 o.
0.467 -2.207 | -
0.233 -2.841
-3.474 |
0.000 0.420 0.840 1.260 1.680 2.100 -2375 -1.425 -0475 0475 1.425 2.375
Measured -102 Normal Value
(a) (b)

Pucynok 4.2.5. Iloka3zarenu 1O0CTOBEPHOCTH U MOTPEUTHOCTH KapT KOHIIEHTPALUU

POy, noctpoennsix o moaenu Kriging
Predicted -10~1

4698

Standardized Error

2,054 s
4176 1,440 )
3.654 0.766 . dae
2,122 0.122 //"'
2.610 T -0.522 2t f
2.088 * -1.166 i
1.566 -1.810
1.044 -2.454 -
0.522 4o -3.098
b 1 | 3742 |
0.000 0240 1879 2819 2758 4692 -2.375 -1.425 -0.475 0.475 1.425 2375
Measured -10~1 Normal Value
(a) (b)

Pucynok 4.2.6 Iloka3aTenu JOCTOBEPHOCTH U MOTPEITHOCTH KapT KOHIIEHTPAIUU
xJiopoduiia-a, MOCTPOEHHBIX Mo Mojenu Kriging
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CornacHo MOCTPOEHHBIM KapTaM MPOCTPAHCTBEHHBIX M3MEHEHUM, KOHIICHTpaIus
HuTpatoB B o3epe Mccoik-Kynp Bapeupyer B mnpenenax 0-0,9 mr/m, npu stom

YCTaHOBJICHO, YTO OHA COCPEJ0TOYEHA B BOCTOUYHOM YacTu o3epa (pucyHok 4.2.7).

78°14'0"E

\ 7 Legend
76°12'0"E = b A D Issyk-Kul Lake
i Kriging
Prediction Map
TN (mgiL)
Filled Contours
42°10°0"N I C-013
77°13'0"E o 13-022
[ 022-0,29
0,29 -0,35
0,35 -0.39
0,39 - 0,44
- 044 —-0.51
0 5 10 20 30 40 I 051 -0561
™ | Kilameters Il 0.51-0.73

B o73-00

Pucynok 4.2.7 IIpocTpaHCTBEHHOE pacupeiesieHne KOHUEHTPauii HUTPATOB

76°12°0" Legend
e ) 'ssyk-Kul Lake
Kriging
Prediction Map
PO4 (gL}
Filled Contours
¥o'R 1T B o -o.0018
N s N 0,0016 — 0,0026
- s . == g.gozs = g.go:;i
Vb, 10032 — 0,00
S 0,0035 — 0,0041
1:700.000 0,0041 - 0,0051
" 0,0051-0,0067
poog A0 200 30 A0 I 00067 — 0,0094
[ i

B 0.0094 — 0,014
I 0.014 - 0,021

Pucynok 4.2.8 IIpocTtpancTBeHHOE pacnpeaeneHue KonueHTpaui POy
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Filled Contours
B ie 42°10'0"N B 0 - 0,604
N B 0694 -1,13
1,13-1,83
" . 1,83 -2,92
5 2,92 - 467
1:700.000 4,67 -742
7.42-11,8
Bl 1158187
B 872086
Bl 206-47

0 § 1 20 a0 40

(S — ===

Pucynox 4.2.9 IIpoctpanctBenHoe pacnpenenenue konnentpamuii Chl-a

Konnentpamus pochopa B o3epe BapsupoBaina B npeaenax 0-0,0067 mr/a, docdop
ObUT CKOHIICHTPHUPOBAaH B CEBEPO-BOCTOYHON dYacTu o3epa (pucyHok 4.2.8).
Konuentparnusi, xmopodumia-a B o3epe konedanacy B npenenax 0-1,87 mr/m u
COCpEI0TOYEHA B CEBEPO-3allaIHOM YacTu o3epa (pucyHok 4.2.9).

Takxum 006pa3zom, COTITIACHO MPOBEICHHBIM HCCIEA0BaHUSAM, TPOQHUECKUN YPOBEHb
o3epa OT YJIbTPAOIUTOTPO(PHOrO MOCTENEHHO, B Hamboyiee ypOaHM3WPOBAHHBIX
MecTax, MepexoauT B Me3oTpodHoe cocrosiaue (Tabdm. 4.2.4) [372]. Ecou B 2017
roly BCE HWCCICIOBAaHHBIE TOYKH HMMENIH CTaTyC YiIbTPAOIUTOTPO(HBIX, 32
UCKITIOUeHUEeM oJiHOM Touku (banbikun) - cTaTyc KOTOPOU OB OJUTOTPOPHBIM, TO
B 2022 rony craryc ynbTpaoduroTpopHBIX MyHKTOB HE OBUT 3aUKCHPOBAH, JIBE

TOUKHM MEpenuIn B Me30TpodHbIi cratyc (pucyHok 4.2.10).
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Tabnuma 4.2.4 - Uuaexc tpodguaeckoro ypoBHs (o Kapicony)

Address Range TLI-2017 (average TLI-2022 (average
values: values: TN, TP, SD,
TN, TP, SD, Chl-a) Chl-a)
Kadji-Say region | 0.5m |26.31 Ult-olg 36.42 Olig
Balykchy 0.5m |32.72 Olg 45.31 Mesotr
Chok-Tal vil, Ne| 0.5m |27.63 Ult-olg 48.69 Mesotr
lla
Choktal village, 0.5m |29.09 Ult-olg 43.86 Olig
Cholpon-ata, 0.5m |22.68 Ult-olg 40.67 Olig
Grigorevka vil 0.5m |24.55 Ult-olg 41.21 Olig
Bosteri village 0.5m |28.62 Ult-olg 41.43 Olig

.|._ ey ': .,_._‘ : 13.. . Cmen o - k ¢ : .- I P 3 S \' ! : . | -& ™~
§, b, N Qﬁ?ﬁv"-%m e S | B S G v M L
Tpoduueckuit craryc wu3zydaeMblXx MyHKTOB | Tpoduueckuii cTaTyc M3y4aeMbIX ITyHKTOB

o3epa B 2017r o3epa B 2022r
Pucynok 4.2.10 Jlunamuka noka3zareins uaaexkca TLI, 3a 2017r, 2022r.

3akmouenue. Takum oOpazoM, pe3ynbTaThl, MOIy4eHHbIC 3a miepuon ¢ 2017 mo
2022 ropml, MOKa3bIBaIOT, uTO Tpoduueckuit craryc ozepa Uccwik-Kynb umeer
TEHJICHIUIO K CJIBUTY B CTOPOHY ME30TPO(GHOTO COCTOSHHSI B JIETHUM MEPUO. ITO
CBUJIETEIBCTBYET O TOM, YTO MUCIIOJIb30BaHUE UHIeKca Tpoduyeckoro ypoBus (TLI)
no3BoJisieT Ooyiee TOYHO OLIGHUTh 3KOJOTHYECKOE COCTOsIHME o3epa. Jlumam,
NPUHUMAIOUIMM  PELICHUS, BA)XXHO OMNUPAThCd HAa JaHHbIE KOMILJIEKCHBIX
nokaszaTejed, a He OrpaHWYMBaTHhCS AHAIUTHYECKUM aHAJIU30M OT/ACJIbHBIX

napaMcTpoOB. CJ'ICI[}’IOHII/IM maroM ajsi COXpaHCHUA 3KOCHCTCMbI 03€Pa SABJIACTCA
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HEOOXOMMOCTh TOJICpXKaHUs OajaHCa CaMOPETYJIHPOBAHUS W PETYIUPOBAHUS
CTEIICHU aHTPOIOTEHHOTO BO3JCHCTBUS, NMPUHUMAs BO BHHUMaHUE BO3MOXKHOCTHU
CaMOBOCCTAHOBJICHHUSI JOKOCHUCTEMBI. JlJI1 JOCTMIKEHHS DTOM IEJIM BaXXHO
OTIPE/ICIINTh PEKOMEHYEMYIO IMUPUHY NPHOpekHOU OydepHol 30HBI 03.McChIK-

Kyiib.

4.3 JKonocuueckoe cocmosanue npuopexdcHvlx OyghepHvlX IKOCUCmeEM o03epa
Hccoik-Kyns u ux pons 6 ycmoituueom pazeumuu

Pexpeanvionnasi TpHUBIEKATENHHOCTh O3€pa BJ€UET 3a COOOW Harpy3ky Ha
MPUOPEIKHBIC SIKOCUCTEMBI 03€pa, KOTOPOE YBEIMYMBACTCS C KaXKIbIM TojoM [383].
M3 roga B roJl CHUXKAIOTCA IUIONIAAM, TMOKPBITHIE APEBECHO-KYCTApPHUKOBBIMU
3apOCiIsIMH, B TOM YHCJIE OOJCNUXOBBIMH 3apOCsMHU, HMMEIONUX BaXKHOE
SKOJIOTMYECKOE 3HAUYeHUE I MOJAJepKaHusl OanaHca dKOocUCTeMbl o3epa [384],
[385]. UnTeHncuBHOE MpeoOpa3oBaHue MPUOPEKHBIX SKOCUCTEM B IUISKHBIE 30HBI
KOCHYJIOCh M TIOJTYIyCTBIHHBIX 30H 9KOCUCTEMBI 03epa [386].

[Tpubpexubie OypepHble 30HBI MOTYT MCIOJB30BaThCSl B KAYECTBE MHCTPYMEHTA
YVIIPaBJICHUS  OKPYXKAIOLIEW  Cpelnod Uil  YMEHBIIEHUs  BO3ICUCTBHUS
3eMJICTIONIb30BaHUs Ha BojJHbIe pecypcbl [387]. bydepHoit 30HON, 0OOBIYHO
CUMTAETCS M0JI0Ca 3€MJIU, OTAEISIOAsl BO3BBILIEHHOCTh UM XOJIMBI OT TOp, 03€p
WIN BOJHO-OOJIOTHBIX YyTOAWH. 3eMIICTIONh30BaHUE B OSTOM paillOHE JIOJKHO
OrpaHUYMBATHCA, YTOOBI M30€KaTh HEOJAroNMpUATHOIO BO3ACHCTBUS HA KauyeCTBO
BOJIbI, OMOTY M cpeny oOuTaHus B mpenenax Bogocoopa [388]. CoueTanue rycroix,
BBIHOCIIMBBIX M MECTHBIX TEIUIOJIOOMBBIX TpaB M JIPEBECHBIX paCTEHUU
3HAYUTENbHO  MOBBIMIAET A(PPEKTUBHOCTh  PACCPEIOTOUYCHHOTO  YIAJICHUS
sarpsi3asitonux BemiecTB [389]. Ilpubpexxknbie Oydepbl paccMaTpUBAIOTCA Kak
3¢ (pexTUBHOE M YCTOMYMBOE CPEICTBO 3aLIUThl BOAHBIX 3KOCHCTEM OT CTOKa
TUTATEIHHBIX BEMIECTB, TakuX Kak N u P, u, Takum oOpa3zom, NelCTBYIOT Kak Oydep
yAEpKaHUS TOCTYIUICHUSI MUTATENbHBIX BemecTB B BoAy [390]. OHu ucTomarT

IMUTAaTCJIbHBIC BEIICCTBA 3a CUCT ancop6u1/n/1 ITOYBBI, I/IMMO6I/IJ'II/I33L[I/II/I
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MUKpPOOpPraHU3MOB, mnorjiomeHus pacrenusmu [391]. IlecuanHele noOepexbs
JIMIICHHbIE PACTUTEIBHOCTH HE MOTYT B TIIOJHOW MeEpe BBINOJHITH CBOU
9KOJIOTHYECKHE (PYHKUMU M CO3AAIOT YIrpo3y 3BTPOPUUMPOBAHUS BOJOEMA U
HY)KJIAIOTCSI B TIOMCKE U pa3padOTKe YCTOWYMBOTO IUIaHA YIMPABICHUS U
UCIIOJIB30BaHUsA NPUOPESKHBIME dKocuctemamMu [392]. HeoOxoaum aHamus
COCTOSIHHSI TIPUOPEKHBIX OydepHBIX 30H 03€pa, OIECHKAa HX JIKOJOTHYECKOTO
COCTOSIHUSI W TOUCK Mep d(ddextuBHOro wux ynpasienus. IIpoBeneHHbie
UCCJIEIOBAHUSI, C UCIIOJIb30BaHUEM NporpaMMmHoi miardopmel Google Earth Pro u
ArcGIS 10.5.1 mokazamu, yro ¢ 2000 roga naeT TEHACHIMS CHIKEHHS ILIONIAIN
YHO

pUOPEXHBIX OypepHbIX 3eMenb (Tadm.4.3.1., pucyHok 4.3.1a u 1B) [393].

la. mMectHOcTh B KoopamHaTtax 1 42°38'26.46"C, | la. MecTHOCT, B KOOpAMHATaX 2 | la. MeCTHOCTH B  KOOpAMHATAX
77°04'21.20"B B 2012r. 42°38'26.46"C, 77°04'21.20"B B 2017r. | 42°3826.46"C, 77°04'21.20"B B 2021r.

IB.  MecTtHOCTH B KoopaumHaTax 4 | 1B.MecTHOCTH B KoopauHaTax 542°36'05.11"C, | 1B.MecTHOCTB B KOOpJMHATax 6
42°36'05.11"C, 76°56'12.10"B B 2010r. 76°56'12.10"B B 2017r. 42°36'05.11"C, 76°56'12.10"B B 2021r.

Pucynoxk 4.3.1 IIpeoOpazoBaHHbIe y4acTKU NPUOPEKHBIX Oy(hepHBIX 30H
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Tabmuua 4.3.1 Ilnomaas mnpeoOpa3zoBaHHBIX MPUOPEKHBIX Oy(pepHBIX 30H Ha
pacctositauu 100 M 1 500M, ra

Tpanchopmanus 1163 2012r. 2017r. 2021r.
Bcero Ha paccrossHun 100 meTpoB umeercs 2306 ra 3emens

3acTpoiku Ha paccTtosiHuu 100 M 104,52 220,71 329,6
Bcero Ha paccrossauu S00 meTpoB umeercs 8551 ra 3emens

c¢/x 3emuii Ha paccTostHuU-500 M 2429 2189,65 2116,4
3aCTpOMKH Ha pacctostHun 500 M 446 663,78 910,09

Jlanublie Ta01.4.3.1 moka3bIBaroT, yTo MpudpexkHbie Oydepusie 30ub1 (I163) 3ameTHO
ymenbimatoresa, ¢ 2010 roga na paccrosauu 100 MeTpoB OT OeperoBoi JTUHUU
3actpoeno 11b3 14,5%, a Ha paccrosauu 500 meTpoB 3acTpoeHo Bcero 35,6% 1163
i 64,4% cocTaBIsIlOT €CTECTBEHHbIE AKocHCTeMbl. Ecimu ydecth, 4TO st
COXpaHEHHUsI CaMOBOCCTAaHABIMBAIONIEH CIOCOOHOCTH PEKOMEHJIYETCSI COXPaHUTh
70% skocucTeM, TO MPEBBIIICHUE MPEe0Opa3zoBaHus yxke cocTaBiseT 5,6%. OnHako
cornacHo cmamvu 9. “Ucnonvzosanue pecypcos npupoonoco nomenyuaia I33C
«Hccoik-Kyns "3akona Keipreickoit Peciyonuku ot 13 aBrycra 2004 roma Ne 115
“O0 ycTOMYMBOM pa3BUTHHU 3KOJIOTO-3KOHOMHUYECKO cucteMbl «Mcebik-Kynby»™:
“YHNOJIHOMOYEHHbIE TOCYJJapCTBEHHBIE OpraHbl, MECTHBIE TOCYyAapCTBEHHbIC
aJIMUHUCTPAllMM W OpPraHbl MECTHOIO CaMOYIpPAaBJIEHHUS, OCYIIECTBIISIONINE
YOpPaBJICHHE COOTBETCTBYIOIIMMH pecypcamu, TpH  pa3paboTKe TUIAaHOB
MCII0JIb30BaHUs MPUPOIHBIX PECYpCOB 3eMIH U npecHoi Bobl DIC "Ucchik-Kynp"
00s13aHbI UCXOAUTH U3 CIEIYIONIUX HOPMATHUBOB:

v’ He 6oiee 1/3 pecypca Ha oBceIHEBHOE MTOTPebIIeH e (IPEACTBHO Oy CTUMBIC

HOPMBI);
v’ He Gojsee creayromeit 1/3 pecypca - B Upe3BBIYaiiHBIX CUTYaIUsX;
v’ mocneanss 1/3 pecypca - HEMPUKOCHOBCHHBIN 3amac Ui MPEIOTBPAIICHHUS

00BaJILHOTO pa3pyllieHusi dKocuctembl” [394], To mpeBblllieHHE MpeoOpa3oBaHUs
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npuOpexxHbIX 3eMenb Ha paccrossHuE S00 metpoB yxke Ha 2022 roa cocTaBiseT
6omee 6%.

Kpowme 3actpoek [1B3 nmpeobpa3zoBbiBatoTCs B arposianamadrsl (pucyHok 4.3.2), 4to
TaK)K€ CO3/aeT YCIOBHUS JJISl MOMaJaHusi OMOTEHHBIX JJIEMEHTOB B BOJY. Takumu
temriamu K 2065 roxy I1b3 moryTt ObITh mpeoOpa3oBaHbl MOJTHOCTHIO (PUCYHOK

43.3).

0003HAYCHBI C/X YTO/Ibst 3acrpoiiku

Pucynox 4.3.2 Kapra-cxema npeodpazoBanus [1b3 03.Uccpik-Kynb
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Pucynok 4.3.3 [Iporno3 npeo6pazoanus 1153 npu HeIHENIHEWH TEHACHINN
npeoOpazoBanus [163

CorynacHo aHanu3y, NpUOpPekHbIE Oy(PepHbIC 30HBI OBLITN TPAHCHOPMUPOBAHBI TS
caenyromux ueneit: 104,52 8 2012 rony, 220,71 B 2017 rony u 333,4 ra va 100 m
rionaay 3actpoiku B 2021 roay. s namnu Ha S00 metpoB B 2012 roxay - 2 429,
B 2017 romy - 2 189,65, B 2021 roay - 2 135,18. B 2012 rony - 446, B 2017 rony -
663,78, B 2021 roay - 910,09 ra 3emnu mop 3acTpoiiKy (KUJIbIE JOMa, TOCTEBbIC
noma, caHatopuu, kade). CrenoBaTesnbHO, MPUOPEKHAST PACTUTEIHHOCTH OblIa
BbIpYOJIeHa B OCHOBHOM TOJ 3acTpoiiKy. JIunib He3HAUuTEeIbHAs pacuucTKa Oblia
pPOU3BEJCHA JJII PEKPEANMOHHOTO WCIIONIb30BAHUA, IMOJTYYEHHBIE OOOIICHHBIE
pe3ynbTarthl NpuUBEICHBI Ha puc. 4.3.4, B KOTOPOM TIOKa3aHa IUIOMIA]b
nmpeoOpa3oBaHHBIX 3eMeNlb 1o paiioHaMm. CorjmacHo pucyHka 4.3.4, HamnOosbmas
TpaHchopmanus 3eMmens otrmedeHa B Mccwik-Kynbckom paifone, kak B paiioHe
HauOoJiee Pa3BUTOTO KYypOPTHOIO Typu3Ma, KpOME TOro, UMEIOT MECTO Ciydau
npeoOpa3oBaHus UX T0JT CEIbCKOX03IMCTBEHHBIE 3eMId. OHAKO, COTJIACHO CTAaThU
19. “Hcnonp3oBaHre NPUPOAHBIX PECYpPCOB I ILEJNEH pekpeanuu’, 3aKoHa
Keipresckoit Pecriybnuku ot 13 aBrycra 2004 roma Ne 115 “O6 ycroitunBoM
Pa3BUTUM DKOJIOT0-3KOHOMHUYECKOM cucteMbl «Mcebik-Kymby”, “dakTopamu,
onpeaesronuMu (YHKITMOHUPOBaHKE OOBEKTOB PEKPEALINH, SBJISIIOTCS: aKBATOPUS

ozepa MHccwik-Kynp, OanpbHEONOrHYecKue, TPs3eBBIC,  CICICOJOTHYECKHUE,
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npupoHO-TaHAmadTHRIE U ApYyTUE pecypchl. HopMaTuBbI 3emMiin, OTBEICHHOMN 0T

00BEKTHI pPCeKpcannn, COCTABIIAIOT!:

v' mus kypopros - 0,01 ra Ha 1 yenoBeka;

v' s canaropues - 0,02 ra Ha 1 yenmoBeka;

v’ ais npounx 00bekToB - 0,005 ra Ha 1 yenoseka” [394], cobonenue
YKa3aHHBIX HOPM TIO3BOJUT COXPAHUTh YHUKAIbHYIO JKOCHCTEMY o3epa Mcchik-
Kynp ms Oyaymux moKOJIeHHH.

HecmoTtps Ha TO, yTO cornacHo pucyHka 4.3.4 npeodbpazoBanue 3eMenb B TOHCKOM
palioHe He MMEET 3HAYMTENbHBIX TMOKa3aTeleil He O3HayaeT, 4YTO TaM HE HJET
VHTECHCUBHAs HAarpy3ka Ha 3KOCHUCTEMY o3epa. Tak Ha3bplBaeMble ‘‘FOPTOYHBIE

TOPOJIKH, IIUPOKO MPAKTUKYEMbIE B JAHHOM pailoHe HECYT TaKyIo K€ yrpo3y, Kak u

3aCTPOCHHBIE TEPPUTOPHH.
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Pucynoxk 4.3.4 UHTeHCHUBHOCTH NpeoOpa3oBaHus NPpUOPEXHBIX Oy(hepHBIX
3eMelb, 10 paloOHaM

Heo0xo1umMo 0CHaCTUTh X XOPOILIO OCHAILIEHHBIMU U KaU€CTBEHHBIMH OUUCTHBIMU
coopyxeHusiMH (pucyHOK 4.3.5). Takke aHain3 IOKa3bIBAET, YTO MPOUCXOIUT
MPUOPEXKHBIX  IKOCUCTEM

OCBOCHHC )51

WHTECHCUBHOE npeoOpa3oBaHue

MOJIYIIYCTHIHHBIX 30H B KYpOPTHBIE pailoHBI TOXKe. BpIpyOaroTcsi miaaHTaruu
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00Jenuxu, KOTOpasi BBITIOJHSICT OONBIIYIO DKOJIOTHYCCKYIO (DYHKIIMIO, COXpaHss
YUCTOTY BOJIbI 03epa. HeoOX0IMMO Yy4YUTHIBaTh, YTO MPUOPEKHBIE IKOCHUCTEMbI
03epa UMEIOT MEXITYHAPOIHBIN CTaTyC BOJIHO-OOJIOTHBIX YTOJIUi, B KAUECTBE MECTa
3UMOBKH TepeIeTHBIX NTUIl U KbIprei3cTaH uMeeT onpeneneHHbIe 00I3aHHOCTH 110
BbinojiHeHU0 Pamcapckoin Konsennuu [392]. Tak, 3a nocnennue 20 JIET TOJIBKO
00JIeTIMXOBbIE 3apOCIN YMEHBIIWINCH B 1.4 pa3 (pucyHok 4.3.6). AHanu3 nokasai
[395], uto 60% BbIpYOIEHHBIX JECOHACAKICHUN MPUXOAUTCS HA MOIYTYyCTHIHHYIO
30Hy ToHCKOro m bBajbIKUMHCKOTro Jecx030B (pucyHok 4.3.7), 0 MOCHEeACTBUSIX
KOTOPBIX OBLIIO CKa3aHO UCCIIEIOBAHO MHOTHMU yueHbIMU [396], [397], [398], [399].
Jlns perieHus co3aaBiieics mpoosieMbl Tpeodpa3zoBaHus MPUOPEKHBIX OyhepHbIX
HKOCUCTEM, OCOOCHHO TMOJIYITyCTBIHHBIX 30H B Yp0OO 1 arposianamad Tl HEOOXO0IUMO
MPEAJIOKUTh aJbTEPHATHBHBIE BO3MOXKHOCTH TOJYYEHHUS MPUOBLIM MECTHOMY
HACeJICHUIO TPOKUBaroleMy BOJM3M MpuOpekHbXx 30H. Ha camom nene Takas
BO3MOXXHOCTh UMEETCSI - 3TO €CTECTBEHHBIE MPUOPEIKHBIE KOMIUICKCHI - TICCUAHBIC
IUSDKK, 00J10Ta, oOpasyroluecs B 30HE OTTOKAa BOJbI M JIMKHE KYCTapHUKH Ha
oeperax o3epa. UMeHHO 371eCh, B AKOCHCTEMaX OOJEMUIIHUKOB U 00JIO0T, OOUTaEeT
pasHooOpasHas ¢iopa u dayHa, 00pa3ymOIUX CBOCOOPA3HYIO KpacoTy H
PUBJICKAIOIIUX CBOMM o4yapoBanueM. O0iennxa — caMblil pacIpoCTpaHEHHBIN, HO
HE €IMHCTBEHHBIM aKTUBHBIN 31eMeHT (uibTpa. Ha Gonotax BCTpedaroTcs OCOoT,
Oapb6apuc, BUITHEBO-OapOapHCOBBINA, CMOPOJAMHOBBIN U Apyrue Buabl. Heo6xomumo
UCIIONB3YS. TPUPOJHBIE BO3MOXHOCTH  MOIMYJSPU3UPOBATh  DKOTYpPU3M, C
COXpaHEHHWEM €CTECTBEHHBIX JaHmmagToB. Takke HEOOXOIUMO pa3BUBATh
nepepadaThIBAIOLIYI0 OTPACIb C UCIOJIb30BAHUEM MECTHBIX IJIOJI0B MPUOPEKHON
pPaCTUTENBHOCTU. 3/1€Ch YMECTHO NPUBECTH MPUMEP MOJOKUTEIbHBIX MPAKTUK
TaKuX MOJX0JI0B, HAIIPUMEP IOPTOUHBIN ropoaok “byry” B c.Tamra (pucyHok 4.3.8)

Y HETaTUBHBIX MPAKTUK (PUCYHOK 4.3.9).
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Pucynok 4.3.5 UnTeHcuBHOE TpeoOpazoBaHue MpUOpekHbIX O0yhepHbIX 30H
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Pucynok 4.3.6 /IluHamMuka mM3MeHEHUs OOJIEMMXOBBIX 3apociieil Ha TEpPPUTOpPUU
[Nocnecdonna Uccrik-Kynbckoit obmactu, 3a 2000-2014rr.
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Pucynox 4.3.7 JluHamuka WM3MEHEHUs OOJICMMXOBBIX 3apociieil Ha TEPPUTOPUU
INocnechonaa Mcewik-Kynbekoit o6mactu, B pa3pese J1ecX030B
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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,

KJ'Iy6HI/IKI/I.

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 dochopHsii mOKazarens B TpaHCHOPMHUPOBAHHOW IOYBE
coctaBun 0,380 % Ha mone, rae npuMmeHsuuch yaoopenus, u 0,105 % nHa mose

abpukocoB B 4,3 u 1,1 pasa Boliie HOpmbI (Ta01.4.4.1).

Tabnuna 4.4.1 - ArpoXuMUYECKHE TTOKA3aTENH TOYB

I'my6una | ®ochop | Dochop Kanuii Kanuii
N3yuyaemeble . .
No p— otOopa, | (BanoBBIii | (TIOJBUXKH., | (BaJIOBBIH | (OOMEH.,
cM , 20) me/Ke) , 20) me/Kke)
Kontpons 1
1| OGnenuxossie 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
9KOCHUCTEMBI
3 YnoGpeieie 0-15 0,380 130,0 0,75 600,0
TI0JIS ’ J ’ J
4 | AGpuKOCOBBIC 0-15 0,105 36,0 0,75 520,0
10JIC

[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
oJje

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
110JIE
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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 BugHo u3 pucyHka 4.4.2, ecTeCTBEHHBIE 3apoCiad OOJENUXH COAepKaT
MUHHMAaJIbHOE KOJIUYECTBO UCCIEAYEMBIX TSKEIIBIX METAJUIOB, B TO BpeMsl KaK Ha
yA0OpEHHBIX MOJIIX HAaOJII01aJT0OCh yBeIudeHue coaepkanus Ba - B 2,64, Zn B 3,12,
Cu B 2,4, Pb B 1,6, Ni B 2,0 paza no cpaBHEHUIO C HETPOHYTHIMHU OOJIEITUXOBBIMU
MOJISIMU.
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Pucynok 4.4.2 CoaepskaHue TSKEIbIX METAUIOB B HCCIIEAYEeMbIX 00pa3iiax mous
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YpoBeHb AaKTHBHOCTH IIOYBEHHBIX (PEPMEHTOB OMPEACNACTCS KOMILICKCHBIM
JNEUCTBUEM TMPUPOJHBIX M AaHTPOMOTeHHbIX ¢akTopoB cpenbl. I[lokazarenu
aKTUBHOCTH (hepMEHTOB 3P(HEKTUBHO UCIIOIB30BATh B KAYECTBE JUATHOCTUYECKOTO
[oKa3aTessl MpU XapaKTePUCTHKE T'€HETUYECKUX OCOOEHHOCTEW I10YB, OLEHKE
3 PEeKTUBHOCTH arpoTEXHOJOTHH — ynoOpeHuid, o00paboTku mouBel [415].
CeB0000OpOT, MeTHOpaIvs, YPOBEHb TUIOAOPOIHS, XapakTepucTuka GocdaTHOro n
A30THOTO PEKMMa MOYBBI, ITOCJIE/ICTBUSI 3PO3UH, 3arPsI3HEHUE MTOYBBI IECTULIUIAMU
u HedThro. C Apyrod CTOPOHBI, MPH UIUTEIHLHOM NMPUMEHEHWH MHUHEPATbHBIX U
OpraHMYEeCKUX YAOOpEeHHH MoYBa HAYMHACT KHUCIETh, U 3HadeHus pH moneit c
WCIIOJIb30BaHUEM a0pPUKOCOB W YJIOOPEHUH COCTaBISAIOT 5,5, TakuM oOpa3om, B
OTIIMYHE OT MPUPOIAHOM CPeIbl, OBLIO MOKAa3aHO, YTO OH OTHOCUTEIBHO KUCIBIN, UYTO
SBJIIETCS MUTATEIbHBIM BEIIECTBOM ISl MUKPOOPIaHU3MOB, (DEpMEHTOB U OHOTHI
U3-3a UCTOYHMKA cyOcTpaTa. [loaToMy N30bITOUHAS 1032 MUHEPATbHBIX Y100pEeHU
OKa3bIBaeT BIMSHUE HA CHIKEHHE aKTUBHOCTH (hepMEHTa ypeasbl U MPUBOAUT K

OKHCJICHUIO TTOYBHI (pUCYHOK 4.4.3).

Apricot field

Fertilised fields

Control 2 - Intact ecosystems

Control 1 - Buckthorn thickets

E2h E1:30h m1h

Pucynok 4.4.3. YpeasHas akTUBHOCTh U3y4aeMbIX 00pa3lloB MOYB

Pe3ynbTaThl aKTHBHOCTH KaTajla3bl B UCCIEAYEMBIX MTOYBax (Tadi. 4.4.4) nokasanu,
YTO MPUPOJHAs TEcYaHas MOYBa MHEPTHA U OOJAJaeT HU3KOW OMOJOTMYeCcKOn

dKTUBHOCTBIO, IIO3TOMY QAKTHBHOCTDH (bepMeHTa KaTajgda3bl HH3KasAd B IIOYBC C
175



obnenuxoii (129 U\ml) u BeIcOKast B 0Opa3iiax, BEIPAICHHBIX B TOYBE ¢ a0pUKOCaMU
(159,01 U\ml) u ynoopenusimu (154,25 U\ml). D10 cBsizaHO ¢ mpeoOpazoBaHUEM
€CTECTBEHHOM CTPYKTYPBI ITeCUaHO# MOUBHI. J[JI1 yBeTUUYCHHS coepKaHus TyMyca
B TECYAHOW IMOYBE MPUMEHSIOTCA Pa3IUYHBbIE METOMbI, M MOYBA MCKYCCTBEHHO
oborarmfaercs, Py 3TOM TOBBIIIACTCS AKTUBHOCTH (DEPMEHTOB M aKTUBU3HUPYETCS

dbepmeHT KaTanasa.

Tabnuma 4.4.4 - AxktuBHOCTH epMenTa Katanassl, U\ml

[TpoOb1 depmMeHTaTUBHAs
No AKTUBHOCTb KaTaJa3bl
1 Kontpons 1 ObnenuxoBbie 3apociu 129, 0+0.5
2 KonTposs 2 HetponyTsie skocuctems! | 130.4 +0.6
3 Y no6penHsbie moJs 154.2 £0.2
4 AOpPHUKOCOBBIE OIS 159.0 £0.3

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

Takum 00pa3oM, M3y4eHHBbIC U3MEHECHHS (PU3NKO-XMMHUYECKUX MMapaMeTpPOB MOYB
MPUOPEKHBIX 3eMEJTb, TPAHCHOPMHUPYEMBIX JJIS CO3/IaHUS CaTOBBIX HACAKICHHUM, U
OIICHEH YKOJIOTMYECKHUI PUCK Pa3pyIIUTEIbHBIX MOCIEACTBUH I SKOJIOTHIECKOTO
OamaHca HSKOCHCTEMBI 03€pa MOKa3bIBaIOT, YTO TPAHC(HOPMHUPOBAHHBIC IOYBEI
npUOOPETAIOT HOBBIE (U3MKO-XMMHUYECKHE, Ouojornyeckne cBoicTBa. Kaxk
MOKa3aJld HaIIW KCCIIeIOBAHUsA, TpaHCHOpMaIns MPUOPEKHBIX OyhepHBIX 3eMelh
NPUBOJUT K HW3MEHEHUI0O MX HEKOTOPHIX (PU3WYECKUX, XUMHUYCCKUX U
OMOJIOTHYECKUX TIOKA3aTeJNiei: IOBBINIACTCS AKTUBHOCTh KaTalas3bl, TaK Kak B
CCTECTBCHHON TIECYaHOW TIOYBE YBEIMYMBACTCS HCKYCCTBEHHO BHECCHHOE
oprannueckoe BemiecTBo. Conaeprkanue odmero gocdopa Ha yIO0OPEHHBIX MOJIIX
Obui0 B 4,3 pasza BbIllle, YeM Ha KOHTPOJIbHBIX BapUaHTaX. YUYWUTHIBAsg, YTO
TpaHcOpMHUpPOBAaHHBIC MOYBHI HAXOASTCS B MpUOpexHOU OydepHOil 30HE 03epa
Hccrik-Kynb, momo0HbIe M3MEHEHHUSI MOTYT CYIIECTBEHHO MOBIUATH Ha KaueCTBO
BOJBI B o3epe. M3MeHstoTes u pusnyeckue mnapaMeTpbl MOUYBBI, Ha YI0OpPEHHBIX

MOJIAX U3MEHSETCA COOTHOIICHHE KPYITHOU U cpeAHell (ppaKIKi MOYBEHHBIX YACTHUIL
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U yBeauuuBaercs cymma yactun pasmepoM <0,01. M3meHneHne cocTosHus 3eMeib
TaKKe MPUBEJIO K YBEJIUUYECHHUIO COIECPKAHUS TSHKEJBIX METAJUIOB, B 4aCTHOCTH Ba,
Zn, Cu, Pb, Ni. HanpotuB, ecTeCTBEHHbIe OOJICIUXOBBICE HACAKICHUS
NPENATCTBYIOT HAKOIUIEHUIO TSKENBIX METaUIOB B IIOYBAX, MX COJEpP)KaHHE B
UccieyeMbIX 00pa3iax OblIO HIXKE B pasbl.

OaHUM U3 HAJIEKHBIX MOKa3aTeseil PKOJIOTMYECKOr0 COCTOSIHUSI MOYB SIBJISIETCS
aKTUBHOCTH (DEPMEHTOB ypeasbl U KaTajia3bl. ITO (PEPMEHTHI, UTPAIOIIUE BAXKHYIO
posib B TpaHchopMmaluu a30TCOJAEPIKAIIUX COEJUHEHHM, M WX aKTUBHOCTH
ONpeJesieT BaXKHbIC OTambl a30THOTO IMKIa B mouBe [404]. B ycnoBusx
aHTPOINOTEHHON HArpy3Ku aKTUBHOCTH ITHX (DEPMEHTOB MOXKET M3MeHsATheA. [1o
JAaHHBIM HAIIUX WCCIEeNOBaHUM, TpaHchopmalus npuOpexHbIX Oy(pepHbIX 3eMenb
MPUBOJUT M K UBMEHEHHUIO UX OMOJIOTHYECKUX MapaMeTPOB: aKTUBHOCTh KaTaia3bl
BO3pacTaeT, TaK KaK B €CTECTBEHHOM II€CYAHOM II0YBE YBEIUYUBACTCS
HCKYCCTBEHHO BHECEHHOE oprannyeckoe BemiectBo. Coaeprxkanue oduiero pocdopa
Ha yJI0OpEHHBIX MOJsX ObLUIO B 4,3 pa3a Bblllle, YeM Ha KOHTPOJIbHBIX BapuaHTax. B
pe3yJibTate TakoW NMHAMUKH MOXKET HapYIIUThCA OJIHA U3 OCHOBHBIX (DYHKIIMIMA
MOYBBI, YTO MPHUBEICT K dKOJIOTHUeCKOMY nucOanancy [416]. B cBa3u ¢ 3TuM B
npolecce HCCleqOBaHUM ObUIO yAENEHO BHHUMAaHHE HW3YYEHUIO AaKTUBHOCTH
dbepmeHTOB. YUHTHIBasg, YTO TpaHCPOPMUPOBAHHBIC TOYBHI HAXOIATCS B
npubpexHoit OydepHoii 30He o3epa Mcchik-Kynb, n3MEeHEeHHs Takoro poja MOTYT
CYIIECTBEHHO IMOBJIUSTH HA KA4€CTBO BOJIBI 03€pa.

N3 mpeoOpa3zoBbIBaeMbIX JaHAMA(TOB TOIBKO 00pa3iibl ¢ aOpUKOCOBBIMU MOJISIMU
uMenu Oosee OMU3KUN K €CTECTBEHHBIM OOJIETTMXOBBIM 3apOCIsiM CBOMCTBA IMOYB,
OJIHAKO HEOOXOJIMMO YYHTHIBATh, YTO TPHU BBIPANTUBAHUU IUIOJAOBBIX KYIBTYD,
MOTYT OBITh UCIIOJI30BaHbl PA3IUYHBIC TEPOUIIHIBI, MHCEKTHIIUABI U TIECTUIIUIBI,
npu4yeM HEOJHOKpaTHO. [T03TOMy BhIpaminBanue ux B mpuoOpexHoit OydepHoi 30He
UMEIOIINX TECYaHHYI CTPYKTYypY, HECyT 3Kojoruueckue pucku [417]. s
ONTHUMU3ALIUUA COCTOSIHUSA DKOCUCTEM MPUOPEKHBIX TEPPUTOPUNA MOTYIMYCTHIHHBIX

30H HCO6XOI[I/IMO OIpaHUYUTb TAaKHC BHUJbI ACATCIBbHOCTH, KOTOPBLIC IIPHUBOAAT K
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XUMUYECKOMY W JPYTHM OTACHBIM BHJAM 3arpsi3HCHUS TPHUPOIHBIX BOJHBIX
00BEKTOB, a TaKXKe KOHTPOJUPOBATh JESITEIBHOCTh CEJIbCKOXO3SMCTBEHHBIX
MPEANPHUATHAN, PACTIONOKECHHBIX HA MPUJICTAIOIINX TEPPUTOPHSIX.

[IpennokeHHBIH MOAXOJ K OICHKE COCTOSHUS TMPUOPEKHBIX HIKOCUCTEM,
TpaHCHOPMHUPYEMBIX B  CEIbCKOXO3AMCTBEHHbIE JIAHAMAMTHl, MaKCUMaIbHO
pPEAUTHCTUYHO TIO3BOJISIET BHEAPWUTH NPHUHIMIBI YCTOWYMBOTO YIIPABICHUS B
IPOrpaMMbl MPAKTUYECKON pealii3alliy, MO3BOJIIET BBIJACIUTh BeaylIue (paKkTopbl
U TlapaMmeTpbl, pa3paboTaTh WHHOBAIIMOHHBIC TIOJIXO0IbI K MOHUTOPHHTY U OIICHKE
DKOJIOTHYECKON  CHUTyalluM Ha JIOKaJbHOM ¥  PETHOHAIBHOM  YPOBHSIX.
MHTEHCUBHOCTh OCBOEHHUS 3€Mellb B MpuOekHOW OydepHoil 30HE OKa3bIBaeT
3HAYNUTEIBHOE BIUSHUC Ha pEIIeHHE O IMUPUHE NPUOPEeKHON 30HBL Ecmu
IKOJIOTHYECKOE COCTOSIHME BOKPYT 03€pa XOPOIIO COXPAHSETCS, HMHTEHCUBHOCTH
3aCTPOMKM HU3Kas, a BPEJAHOE BO3CHCTBUE BHYTPUOACCEHHOBOI 3aCTpOMKH Ha
BOJHYIO Cpeay 03epa HEBEIMKO, TO MupuHa OypepHOH 30HBI OyaeT HEOOIBIION.
Ecnu MHTEHCUBHOCTB 3aCTpOMKH BOKPYT 03€pa BBICOKA, a YacTHAas JAESITENIbHOCTh
Yell0BeKa HAHOCUT CEPhE3HBIN YIIepO IKOCUCTEME 03epa, TO MOAIEPKUBATH 03€PO
B XOPOIIIEM COCTOSIHUM OYJIET CI0KHee, U IupuHa OypepHO 30HBI T0KHA OYIeT,

CJICOOBATCIIbHO, YBCIINYUBATLCA.

4.5.0npedenenue wupunvl npudpexcnou 0ygepuoi 30Hvl 03epa Hccvik-Kynv ¢
UCNONB308AHUEM MeMOoOad “COOMHOWEHUs 8bl200bl U 3ampam”’
[Tpubpexxnas OydepHas 30Ha o3epa ompezensercs ee mupuHoil. Ecnu mmpuna

OyAeT CIuIKOM OOJIBIION, NMPUPOIHBIE PECYPCHl U KAIMUTAJIOBIOXKEHUS OyAyT
noTpayeHsl BOycTyto. Ecnu ke oHa OyJeT CIMIIKOM Malia, TO IIHPUHA OKaXeTcs
HEJIOCTATOYHOW st 3amuThl Boabl o3epa [418], [399]. Ilpu npoekTupoBaHUU
npuOpexHoil OydepHON 30HBI 03epa HEOOXOJUMO YUYHUTHIBATh KOHIIETIIHIO
«MHHUMAJIBHO IpUEMIIEMON HIUPUHBD), KOTOpast 10/Ipa3yMeEBAET
COOTBETCTBYIOIIYIO IIMPUHY, NPU KOTOPOM MBI MOXKEM IIOJIY4YUTh HICAIbHBIC
DKOJIOTHYECKME MPEUMYIIECTBA M 3aIUIATUTh MHUHUMAalbHble [386]. Ecmn

npeoOpa3zoBanue MpuOpexHON OydepHOii 30HBI 03epa OYJET OCYIIECTBIATLCS 0e3
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IPEIBAPUTEIBHBIX PACYETOB, 0€3 MIPEIBAPUTEIBLHOTO ONpPENENEHUs ILENei, 3TO
IIPUBEJIET K HAIpPACHOW TpaTe PEeCypCcOB WM HE MO3BOJUT JAOCTHYb O0XKUIAAEMOIO
s¢dexTta U BO3MOKHOM NOTEPU PEKPEALMOHHON MPUBIEKATEIBHOCTH XPYIKOU
skocuctembl o3epa [418]. [llupuna nmpubpexuoit OydepHoii 3061 03.Ucchik-Kynb
pernamentupyetcs 3akoHoM Keipreizckoit Pecriyomuku ot 13 aBrycra 2004 roma Ne
115 “O0 ycTOMYMBOM pa3BUTHH HKOJIOT0-3KOHOMUYECKON cuctembl «Hcchik-
Kynbs» [394]. CormacHo koTopoil: “3amnpemaeTcs BU3YaJIbHOE «3arpsi3HECHUE)
NPUPOJHBIX JaHAIIAPTOB PYKOTBOPHBIMU OOBEKTAMH, HE COOTBETCTBYIOIIUMU
TpeboBaHusIM apxuTekTypbl. Ha paccrosaun menee 100 metpoB ot o3epa Mccbik-
Kynp 3amnpemaercs KanuTalabHOE CTPOUTENBCTBO. 3alPEUIAETCA CTPOUTEIBCTBO U
DKCILTyaTanus 00bEKTOB, KpoMe 00BEKTOB pekpearuu, oamke S00 MeTpoB OT 03epa
Nccpik-Kyns. HopMatuB o3eneHenus - He MeHee 50 MpOIeHTOB KaKI0r0 00bhEKTa
pekpeanuu U He MeHee 70 MPOIEHTOB - MAPKOBBIX U JIECOMAPKOBBIX OOBEKTOB™ .
OpHako uMeeTcss HEOoOXOJAMMOCTh HAay4YHO-OOOCHOBAaHHOTO  M3Y4YEHUS U
onpeeneHus] MUPUHbI TPUOpexkHoi OydepHoit 30HbI 03.Mcchik-Kynb, s 3Toro
OBLJT MCTOJIb30BaH METOJ ‘‘COOTHOIICHWE IeHbl — BbIronbl” [418], B kKoTOpOoM
onTHUMalIbHAs MUpUHA OyQpepHON 30HBI PACCUUTHIBAIACh HA OCHOBE SKOHOMHUKO-
DKOJIOTHYECKUX BBITOJ M HOKOHOMHYECKOM CTOMMOCTH HWHBECTULIMM Ha
BOCCTaHOBJICHHE MTpeoOpa3oBaHHOTO JaHamadTa. beum cMonenupoBaHbl BIUSHUS
U3MEHEHHS CTPYKTYPhI Oy(hepHOit 30HbBI Ha Kaue€CTBO BOJIBI 03€pa IyTEM pa3padOTKU
CIICHApUEB HKOJIOTMYeckux u3MepeHuit. Kak BuaHO, 3Ha4YWTENbHAs 4YacTh
TpaHC(OPMHUPOBAHHBIX 3€MEJIb PACIOJIOKeHa B KYpPOPTHBIX 30Hax Mcchik-
Kynbckoro, Ketbl-Ory3ckoro u Tronckoro paitoHoB Ha pacctosiHur 100-1000 m
(pucynok 4.3.4). Wcnonn3ys (ypaBHenwe 1), Obuia paccuuTaHa ONTUMAalIbHAs
mupuHa TpuodpexkHoil OydepHoit 30HBI s o3epa Hccbik-Kyns ¢ yderom
TpanchopMupoBaHHBIX OypepHbIX 30H Ha 2023 roJ 1 HEOOXOAUMBIX WHBECTUIIUM
JUISl UX BOCCTAHOBJICHHUSI 10 CTETIEHU NEPEBOJa B JIECHBIE KaTeropuu. Pe3ynbTaThl
Ipe/CcTaBlIeHbl 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.
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Koopnunatel Ha rpaduke MpEACTaBISIOT CO00W W3MEHEeHHe O (COOTHOIICHUE
BBITOJIBI M 3aTpaT) B OydepHbix 30Hax o3epa Mccwik-Kynp ma TLI ¢ 1 munH

WHBECTULIAN.

TLIo—TLI;

8:| AAXa |()

r7ie 0 - COOTHOILIEHUE BBITOJ1 U 3aTpaT, paCCUUTaHHOE C Hcnonb3oBanueM TLI npu nHBeCcTUIMSAX.
TLIO - unAaekc TpoduYecKoro ypoBHSI 03epa, OTpakaeT Tpoduyeckoe COCTOSHHE o03epa I0
MIPOBEICHUS MPUPOI00XPaHHBIX MeponpusaTuid, TLIi- cMoaennpoBaHHbBIN HHAECKC TPODUKH 03epa
1OCJI€ TPOBEICHHS TPUPOJOOXPAHHBIX MEpONpHIATUH B 1-i OydepHON 30HE oOmnpeneneHHON
mupuHbl. AA (ra) - YMEHBIICHHAs IUIONIAb 00pabaThiBaeMbIX 3eMellb B OydepHoOit 30HE. O -
KaIllUTaJIbHBIE 3aTPaThl HA €AMHUILY TUIOIAIH.

Omnpit [419], onpeneneHus mupuHbI Oy (hepHOM 30HBI BOKPYT TPEX 03€p MOKA3bIBAET,
YTO HAWIyUlIue pe3yiabTaThl g o3ep supun, Opxait u Oycans (Kuraii), Moryt
OBITH TIOJIYYEHBI MTOCJIE PEATU3AIMU IBYX MEp MO BO3BPAIICHUIO KYJIbTUBUPYEMbBIX
3eMeJb B jeca u ayra B OydepHoit 30He 450 M, 100 m u 150 M coorBeTcTBeHHO. B
CJIy4yae HaIlero MUCCeI0BaHUs HauOOJIbIIUN 3KOJIOTHUECKU 3D PEKT MOKET ObITh
MIOJIYY€H MTPU COXPAHEHUHU CTPYKTYPbI MpUOpekHoi OydepHoit 30HbI Ha ypoBHE 500
M U TIPU BO3BPAIIEHUU OCBOCHHBIX 3€MEJIb B KATETOPHIO, OXPaHIEMbIX MPUOPEHKHBIX
Oy(epHbIX 30H, C BOCCTAHOBJICHHEM KYCTapHHKOBOW pacTHTeNnbHOCTH. Hamm
UCCJIEIOBaHMS TIOKa3aJid, YTO dYeM OoJibllle TMPOIEHT IMepeBoJa 3eMellb B
peKpearmoHHbIE 30HbI, TEM UHTEHCUBHEE UJIET IIPOIIECC VXY IIIEHUS KAYECTBA BOIBI
03€pa M pocTa OPraHNYECKOI0 BEIIECTBA B BOJE, UTO CBUIETENBCTBYET O IEPEX0JIE
OT YJIBTPAOIUTOTPO(HOrO0 COCTOSIHUSI 03€pa B Haubosee pa3BUTHIX KypPOPTHBIX

30HaX K Me30TpodHOMY (prucyHOK 4.5.1).
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Pucynok 4.5.1 Cpengnue 3nauenus nagekca TLI s ozepa Mccpik-Kyb.

CormacHo cratuctuueckuM JaHHbIM Ha 2012-2022 rojapl, HEOOXOAUMO BEPHYTh
333,4 ra 3acTpOCHHBIX 3€MeNlb I[OJ KYCTApHUKH WM MMacTOMINa, YTOObI
IPEeJOTBPAaTUTh YCUJIEHUE Mpolecca 3BTPOPUKALUU U COXPAHUTh yCTONUMBBIN
peKpealoHHbIN NoTeHnaln o3epa. Kak nokasplBatoT HalllM CCAEA0BaHUs, IMPUHA
Oy(epHOil 30HBI MOXET BapbHpPOBATHCS B pa3HBIX IpeaeiaXx B 3aBUCHMOCTH OT
IPUPOAHBIX, KIMMATHYECKUX, COLMAIBHBIX W JKOHOMMYECKUX YCIIOBUHU
JKOJIOTUYECKOM CHCTEMBI. B Hammx ycnoBusax, Ha npumepe ozepa Mccbik-Kyins,
mupuHa OydepHOl 30HBI I dKocucTeM BapbupoBaia oT 200 M B HamMmeHee
ypOaHu3upoBaHHbIX 30Hax a0 600 M B HauOosee ypOAaHU3UPOBAHHBIX.
[TpousBeneHHbIC pacueTsl AJis OTPEeSICHUs IUPUHBI TPUOPEKHBIX Oy (EepHBIX 30H
o3epa Ul KaXIOro paiioHa mnpuBeAcHbl Ha puc.4.5.2, pe3ynbTarbl KOTOPBIX
MOKa3bIBAIOT, YTO MIMPUHA MPUOPEKHBIX Oy(EepHBIX 30H MPHU HBIHEIIHEM YpPOBHE
PEKpealmoHHON Harpy3Ku, qoJikHa cocTaBisiTh 600 M B Mcchik-Kynbckom pailone,
400 m B Tronckom paiione, 400 m B Ak-Cyyiickom paiione, 300 m B [[>xetu-
Ory3sckom paiione u 200 m B ToHCKOM paiioHe. Pe3ynbrarel 3HaUeHHs] BETUYHHBI O,
OKa3aJlaCh HAWMEHBIIEH, YTO BO3MOXKHO CBSI3aHO C BBICOKOM CTENEHbIO
TpaHchopMali UMEIoIIee MecTo Ha nodepexbe o3epa Mccblk-Kyinb, B maHHbBIN
MOMEHT, YTO TMO3BOJIMJ CHEJIaThb BBIBOJ, YTO C YBEJIWYEHUEM CTEIEHU
TpaHcopMmanmu OPUOPEKHBIE TEPPUTOPUU TEPSIOT CBOKO  SKOJIOTMUECKYIO

ONCHHOCTb, MW 3aTpaTbl Ha HX BOCCTAHOBJICHHC BO3PACTArOT, CTAJIO OBITH JIIsL
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COXpPaHEHHUs KOJIOTHYECKOro Oananca Tpedyercs Oomplnasi MUPHUHA MPUOPEKHON

OydepHoOii 30HBI.
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Pucynox 4.5.2 KpuBas wusmeHeHus O (COOTHOIICHHE BBITOJ W 3aTpar) B
npuOpeXXHBIX OypepHbIX 30HaX 03ep mupuHoi ot 100 1o 1000 M B H6acceiine o3epa
Uccoik-Kyinb

Tak>ke uccieoBaHus MOKa3alu, 4To TpaHchopMalusa NpruOpexHbIX Oy pepHbIX 30H

UMEET NMPSIMYI0 KOPPEALUIO C yBEIMYEHHEM B BOJIE XJIopoduiia-a (Tadn.4.5.1).

Tabnuma 4.5.1 - 3aBucumMocTs TpaHchopmanu Ha 3HaueHue uHaekca TLI

Tl'oner | Cpegnuii TLI % mpeoOpa30BaHHBIX % mpeoOpa3o0BaHHBIX
IJIOIIA/IEW HA PACCTOSIHUM | TUIOIIAJEN Ha
100m paccrosgaun S00m
2017 |23.42 9,57 33,37
2022 |37.34 14,46 35,61

Kak BugHO n3 Ta01.4.5.1 ¢ yBenmnueHueM MpoIeHTa TpaHC(HOPMUPOBAHHBIX 3€METTh

PacTeT U UHACKC TpO(I)I/I‘{CCKOFO YPOBHA BOIbI OB.HCCBIK-KYJIB, YTO ITOKa3bIBACT
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3HAYUMOCTb JUMHUTHPOBAHUS TPaHCHOPMHUPOBAHUA TPHUOPEKHBIX OyPepHbIX
3eMellb JIJIsl YCTOMYMBOTO PA3BUTHS U UCTIOIB30BAHUS SKOCUCTEMBI 03€pa.

Jl5is coXpaHeHus: MPUPOTHON IKOCUCTEMBI U 00ECTIeUeHUsI YCTOMYUBOTO Pa3BUTHS
Y TIOJIyYE€HUS BBIFOJl OT 3KOCUCTEMHBIX YCIYT HE HAHOCS eMy yuiep6a Heo0X0oAuMO
BIAJCTh IMOJHOW HH(POPMALMEH O COCTOSHHUSX, BO3MOMKHBIX MOCIEICTBUSIX
NPUHUMAEMBbIX IEHCTBUH, A JOCTHKEHHS Yero KIIOYEBBIM (DAKTOPOM SIBIIAETCS
NPaBUJIBHO OPraHU30BAaHHBIA SKOJOTWYECKUM MOHHUTOPUHT. Ha ocHoBanHuu
MOJTyYEHHBIX JaHHBIX Oblia pa3zpaboTaHa Hay4dHas pazpaboTka WH(OPMAIMOHHON
CUCTEMBI IKoJorrnueckoro Monutopunra o3.Mcceik-Kyns (MCOM), no3Bosistonas
noJIy4aTh UH(QOPMAIIMIO U aBTOMATU3UPOBAHHO pacUUThIBaTh MHAEKC TLI, mupuny
npubpexHoil OydepHON 30HBI 03epa, B 3aBUCUMOCTH OT TIPeoOpa3oBaHUS
npubpexHsix OydepHbix 30H, Ha 6a3e UmxkenepHoro ¢akynsrera KTY Manac u
BHEJ[pEHa B MPOU3BO/ICTBO IS MPAKTUYECKOTO MPUMEHEHHS, U pa3MelleHa Ha caiiTe

https://web-isem-of-ik.manas.edu.kg/ (aKThI BHEJIPECHHUS MpUJIAraroTcs).

Pa3paGorannpie HayudHble pa3pa0OTKU  TO3BOJAT HE TOJBKO COOHMpaTh
AQHAJIMTUYECKUE JIaHHBIE, HO U TIO3BOJIAT AHAJIU3UPOBATH U MPUHUMATH
COOTBETCTBYIOIIME MEphl MNPEAOTBPALIAOIINE YXYIAUIEHUE HSKOJOTHYECKOIO
COCTOSIHUSI 9KOCUCTEMBI 03epa (MpoduiIb MPOrpaMMHOT0 0OecTieueHHs IPUBEACH Ha

pucyHke 4.5.3.
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Pucynoxk 4.5.3 Ilpodpuns UCOM
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3akiouenue. [IpuopureTHoi 3ama4eii COBpeMEHHOTO 00IIeCTBa, (POPMUPYIOIIETO
CBOIO [IEATEJIbHOCTh HA OCHOBE IPUHLMIIOB YCTOMYMBOIO Pa3BUTHUSA, SIBIISIETCS
NOAJIEPKAHUE DKOJOTHUECKOTO M COLMAIbHO-DKOHOMUYECKOT0 €IMHCTBA HA BCEX
sTanax (yHKIUOHUPOBAHMS, & TAKKE AKTUBHOE BOCCTAHOBJICHHE W YIyUIICHUE
apaMeTpoB OKpYXKArOLIEH Cpeabl IPU MUHUMHU3ALUUU HKOJOTHYECKUX PHUCKOB.
Coxkparienue mpuOpeKHbIX Oy(hepHBIX 30H MPUBOIUT K YXYAIMICHUIO Ka4eCTBA BOJIBI
B o3epe. [Ing yCTOWYMBOrO M JOJITOCPOYHOIO HCIIOJIB30BAaHUS 03€pa B
PEKpEaIMOHHBIX IEJISIX PEKOMEHIYETCS COXPaHSITh €CTECTBEHHBIE MPUOPEKHBIC
sKocucTeMbl. OJHO3HAYHO, YTO JJISI ONTHMH3AlMM COCTOSIHUSL JKOCUCTEM
IPUOPEKHBIX TEPPUTOPUM MOTYMYCTHIHHBIX 30H HEOOXOJIMMO OTPAaHUYUTH BUJIbI
NESATETHHOCTH, PUBOSIINE K XUMHIECKOMY, OMOJIOTHYECKOMY H IPYTHM OTTaCHBIM
BUJIaM 3arps3HEHUs] MPUPOJHBIX BOJHBIX OOBEKTOB, a TaK)Ke KOHTPOJIHMPOBATH
COCTOSTHHE CBaJIOK OBITOBBIX U MPOMBIIIJIEHHBIX OTXO0JI0B, CEIbCKOXO3SICTBEHHBIX
MPEANPUITUNA, PACTIOJIOKEHHBIX HA MTPUJICTAIOIIUX TEPPUTOPUSIX.

[Ipennaraemasi METOAMKAa OLEHKH COCTOSIHUS TPUOPEKHBIX DKOCHUCTEM B
MOJYIMYCTBIHHBIX ~ 30HAaX MpeajaraeT MNPaKTUYECKUM CIoco0 UWHTerpanuu
MPUHILUIOB YCTOMYHUBOTO YIPaBIEHUS B MporpamMMbl peanusanuu. OH MO3BOJISET
BBISIBUTH KJIIOYEBbIE (DaKTOphl M TapameTpbl U pa3paboTaTb MHHOBAIMOHHBIC
MOAXO0Jbl K MOHUTOPHUHIY W OILIEHKE COCTOSIHMS OKPYXKAroWEW Cpelbl Kak Ha
JOKAIBHOM, TaK W Ha PErMOHAIIBHOM YpPOBHAX. Takod IOAXOJ MPEANOoaract
KOMIUIEKCHYIO OLIEHKY COCTOSIHUSI KOCUCTEM C YYETOM ONTUMU3AIMNA TEXHUUECKHUX
pELICHUN U INPEBEHTUBHBIX MEpP, @ TAKXKE ydeTa MPUPOJHBIX U AHTPOIIOIE€HHBIX
3aKOHOMEPHOCTEH, BIMSIOIMIMX HAa AKOJOTMYECKOE COCTOSHHE PacCMaTpHUBAEMBbIX
Tepputopuii. DPdekTuBHAST CHCTEeMa YNPABJICHHUS JKOCUCTEMaMH MOXXET OBITH
chopMUpoOBaHa TOJBKO MPH HAIMYMAU TOJTHOW M JIOCTOBEPHOW HMH(OpMALUUA O
Pa3IMYHBIX CBOMCTBAaX J3KOCHCTEM, UX XApPAKTEPUCTHKAX W JUHAMUKE, a TaKXKe
YMEHUU ONTHUMAJIBHO WCIOJIb30BaTh TIOJYYEHHBIEC JaHHBIE IJIs BBIPAOOTKHU
pPalMOHAIIBHBIX YIPABJICHYECKUX PEIICHUH. B CBSA3M C 3TUM OLIEHKA COCTOSIHUSA

SKOCUCTEM  MPUOPEXKHBIX  TEPPUTOPUA  MOJYMYCTBIHHBIX  30H  SIBJISIETCSA
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HEOTHEMJIEMBIM KOMIIOHEHTOM YCTOMYMBOIO MPHUPOJ0NO0Ib30BaHusl. OHa Tpedyer
MOBBIIIEHHOIO BHUMAHHUS TPU COCTABJIEHUU PETMOHAJIBHBIX W HAIMOHAJIBHBIX
DKOJIOTMYECKUX  TIporpamMM,  (HOPMUpPOBAHMHM  TMPEBEHTUBHBIX  MEp MO
NpPEAOTBPAIICHUIO JIECTPYKTUBHBIX IPOLIECCOB, MCIOJIb30BAHUU MHHOBAI[MOHHBIX
BO3MOKHOCTE MOJIETMPOBAHUS ¥ TPOTHO3UPOBAHUS. BO3MOKHOCTH COBPEMEHHBIX
CHCTEM MOHUTOPUHIA, MOJAEIUPOBAHUS M IPOTHO3UPOBAHUS SKOJIOTHYECKOIO
COCTOSIHUSI TPUOPEKHBIX HKOCUCTEM IMOJYMYCTHIHHBIX PETHOHOB, a TaKkKe
ONPENECICHNUSI ONTUMAIbHBIX NPEBEHTUBHBIX PEUICHUH IO NPEAOTBPALICHUIO
HEraTUBHOTO aHTPOIOTE€HHOTO BO3/ICHCTBUS HA UCCIIEyEMbIE TEPPUTOPHUH TPEOYIOT
JAJbHEUIINX HCCIENOBAHUNA M KOMIUIEKCHBIX MOJXOJOB OLEHKH YS3BUMOCTH,
BKJIIOYAIOIINX OIIEHWBAHUE HE TOJIBKO KAaYeCTBO BOJbI, HO U BECh BOJOCOOPHBIN
Oacceitn. Taxke MoTydeHHBIE PE3yJIbTAThl JAHHBIX HCCIEIOBAHUN MOKA3BIBAIOT O
BOXHOCTU U HEOOXOJAMMOCTH BHECEHUSI U3MEHEHHUI B HAIIMOHAIBHYIO MPOTPAMMY
AKOJIOTUYECKOTO MOHUTOpUHTA 03.Mcchik-Kynb, BKIIOYEHHMEM B €€ MpPOrpaMmmy
omnpenereHre TIokazareis XJopodusul-a, a TakkKe HM3MEHEHHEM TaKTHKU
yIpaBieHUsI TPUOPEKHBIMU YKOCUCTEMAaMU JIJIsl TI0 OMPEACICHUIO0 HEMPUKACAEMBIX
npuOpexHBIX Oy(hepHBIX 30H SKOCHCTEMBI 03€pa JUIsl COXpaHEHUs KadyecTBa U
Oananca camoperynupoBanus 03.MccbikKynp n obecrneueHust ero ycTOM4YMBOIrO
pPa3BUTHSL.

[IpenmoxkeHo BHECTHM M3MEHEHHs B HALMOHAIBHYIO IPOTPaMMy 3KOJIOTHYECKOIO
MOHUTOpPHUHTA, JOINOJHHUB €ro Imoka3zareneM ‘“xjopodumi-a”, uHaekcom TLI,
opraHuzanuei HabroeHus 3a TpanchopMupoBaHue npudpexHon OydepHoit 30HbI
03epa, pazpaboTaHbl U BHEIPEHBI B MPOU3BOICTBO ([lenaprameHT 6ropa3HHOOpa3us
U 0c000 OXpaHSEMBIX MPUPOJHBIX TEPPUTOPUN MPU MHUHHUCTEPCTBE MPUPOIHBIX
pecypcoB d3koyioruM W TexHuueckoro Hamzopa KP, Jupexmus buocdepHoii
tepputopun  “blceik-Kens”) mnpaktudyeckue pexkoMeHaanuu “‘OnTuMusaius
CHUCTEMBI KOJIOTHYECKOro MOHUTOpHUHTa 03.Mcchik-Kynp” u meToanka ordbopa nmpod

U OTIpeJIesieHHs XJIopodusuia-a.
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4.5 Humecpuposannuvlii UHOEKC YAZBUMOCHIU KAK OCHO8A YCHIOUYUBOZ20

pazeumusn npudpescHoil 30nbl: ananus Ha npumepe ozepa Uccolk-Kynp

C uenbio ompeneneHuss U OLICHKU YSA3BUMOCTH MPUOPEKHBIX 3KOCHUCTEM, Ha
npumepe  npuOpexkHod  skocucteMbl  03.Mcchik-Kynb  Obul  ompenelieH
WHTETPUPOBAHHBIN HHACKC NTpuopexHoi ysa3BumoctH (ICVI), B pacuere koToporo
ObU1 MCHONB30BaH HHAEKC mpudpexHoit ysa3Bumoctu (CVI) u coumanbHo-
IKOHOMHUYECKUH MHJEKC ya3BUMOCTH (SVI), pe3ynbTraTrbl KOTOPOTro OmyOJINKOBaHbI
[420].

Ozepo Ucchik-Kyb sBisieTcss BaXHBIM 00bEKTOM MMOJJOOHOTO POJia UCCIICI0BAaHUMH,
MIOCKOJIbKY HAQJIMYME KaK HETPOHYTBHIX, MalO HM3MEHEHHBIX YEJIOBEKOM, TaK U
3HAYUTEIBHO TPAHC(HOPMUPOBAHHBIX NPHUOPEKHBIX TEPPUTOPUNA  MO3BOJSAET
OLICHUTh  DPA3IMYHbIE  CTENEHH  YSA3BUMOCTH  IPUOPEKHBIX  HKOCHCTEM.
WNHTerpupoBaHHbI HHIEKC YSI3BUMOCTH NPHUOPEHKHBIX DKOCHCTEM IO3BOJISET
MOJYYUTh KOMIUIEKCHYIO OIICHKY U COCTOSIHUE MPUOPEKHBIX IKOCHCTEM U MOKET
OBITh MCTOJB30BAaH JUIsl OIEHKH TAaKUX XPYMKUX SKOCHUCTEM, Ha KOTOPHIC BIHUSIET
BeCh BOAOCOOpHBIM OacceitH. Mccbik-Kynbckass o0iacTh sBJSIETCS OOHOM U3
HYKOHOMUYECKHU MEPCIEKTUBHBIX Tepputopuil Keipreizctana 6marogaps BHICOKOMY
pazHoo0pa3uio JaHAmadTOB, YTO ONpPEACIIIeT €€ YHUKAIbHOCTh. biiaronaps stomy
UHAYCTpUSL Typu3Ma B JTOM pETrHOHE pacTeT C KaxIblM TOAOM M HIPaEeT
3HAYUTEIBHYIO POJIb B COLIMATbHO-?KOHOMHUYECKOM PAa3BUTHH CTPAHBI B ILIEJIOM
[421].

W3ydyeHue BIUSHUS COLMATBLHO-3KOHOMHYECKUX (PAKTOPOB Ha MPHUOPEKHYIO
skocuctemy 03. Mccweik-Kyne (SVI). BrnusHue denoBedeckod AesATEILHOCTH Ha
npubOpexHyto tepputoputo 03.Mcchik-Kynb OblT OLEHEH KOJIMYECTBEHHO IyTEM
pacuera couuanbHO-3KOHOMHUYeckoro uHiaekca (SVI) m3ywaemoro paiioHa. SVI
WUTIOCTPUPYET CTENEHb YIPO3bl COLMATBbHO-3KOHOMUYECKHX (DaKTOpPOB st

pUOPEKHBIX TeppuTOpUi. JlaHHBIN aHAIM3 TPOBOIUIICS ITyTEM cOOpa MaTepHara,
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CTATUCTHYECKUX JAaHHBIX M 1mojacuera wHAekca SVI  miagd  KaxkIoro
aIMUHUCTPATUBHO-TEppUTOpHaAILHOTO paiioHa Mcchik-Kynbckoit o6nacTu.

Tabmuma 4.6.1 - Marpuma ysS3BUMOCTH K COIMATbHO-DKOHOMUYECKOMY WJIU
AHTPOIIOTEHHOMY JIaBJICHUIO

[TpubpesxHubIit Ak- Jlxetn- TonH Tron Hcceblk-
aIMHUHUCTPATUBHO- Cyy Ory3 Kyib
TEPPUTOPHUAIBHBIN OKPYT

[InotHOCTE  (4en/Kkm?) 5 1 5 2 3
HacCeJIeHUs

Asponopt 1 1 1 2 5
Hopora 5 3 5 3 5
["aBaHb 1 1 1 | |
3eMJIEN0Ib30BAHUE 5 4 5 5 5
OxpaHsieMble TEPPUTOPHUH 5 1 5 | 5
KonmnuectBo  pekpeanMOHHBIX 5 5 5 3 5
00BEKTOB

Koyin4yecTBO MNPOMBIIIJICHHBIX 35 5 4 5 3
00BEKTOB

Cenbckoe X0351CTBO 5 5 5 5 5
[TacTOumia 2 4 4 4 4

CormacHo T1a01.4.6.1 creneHb YA3BUMOCTH, CBSI3aHHAsi C  KOJWYECTBOM
peKpearmoHHbIX 00BEKTOB BOKpYT o3epa Mcchik-Kyib, siBiseTcs: caMoi BBICOKOM
JUISl BCEX paloOHOB, KpoMe Trorckoro. Tak, nydinue necyansle IISKU PacIiOI0KEHBI
Ha CEBEPHOM, BOCTOYHOM U I0’KHOM nooepexbax. B Uccbik-Kynbckoii obnactu, Ha
2023 rox), HacuuThiBaeTcs 132 maHcuoHaTa, caHaTOpHUsl, JETCKUX CaHATOPHUEB, a
Takke 212 Typuctudyeckux (UPM U JIPYTUX PEKPEalMOHHBIX 00BEeKTOB [422].
OcHoBHast tepputopusi Mccbik-Kynbekoit obnmactu - ropHas, Oojblias 4acTh
HACeJICHUsl TPOKMBAEeT Ha MNPUOPEKHOW Monoce BOKpYr ozepa. Haumbombmas
IUIOTHOCTh HACEJIEHUS COCPENOTOYEHA B JIBYX ropojiax OOJACTHOTO 3HAUCHHS —
r.Kapakosn, r.banpik4sl 1 OJHOM ropojie 00JaCTHOrO 3HAYEHHs, 1 OCHOBHOM 0a3e
caHaTopHO-KypopTHOro KoMmiuiekca Uccoik-Kyns — r. Honnon-Arte (pucyHok 4.6.1).
[IpoBengeHHble HCClIEOBAaHUS  IOKa3ajd, 4YTO OOJIBIIMHCTBO  COLMAJIBHO-
IKOHOMHUYECKUX (PaKTOPOB UMEIOT BHICOKYIO CTETIEHb ysI3BUMOCTH B AK-CyylcKOM,

Tonckom u Mccnik-KynbeckoM paiioHax, mpexkie Bcero 00yClIOBIEHHBIX HATUYUEM
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B YKA3aHHBIX pallOHaX I'yCTOHAceNeHHbIX roponoB Kapakon, bansikun n Yonmnosn-
ATa, TO HanuuMe B HUX IPOMBIIIIEHHBIX, TOPrOBBIX (a’pONOPT) U TOPOACKHUX

UH(PaACTPYKTYp OOOCHOBBIBAET OYEHB BBICOKYIO CTENEHb UX YSA3BUMOCTH.

Cholpon Ata
Tourism Center
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Gateway

Tourist Train
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Pucynok 4.6.1 Ctpyktypa TepputopuaibHoro pa3putusa Mccbik-Kynbckoii obmactu

CormacHo Ta6n. 4.6.1, creneHb ysSA3BUMOCTH, CBSI3aHHAs C 3€MJICTIOJIB30BAHHEM,
BBICOKA JIJIs Bcex pailoHoB. OOmiast miomanas 3emenb Mccewik-Kynbekolt obnactu
cocraBisier 4467,5 Thic. ra. CelabCKOXO3SMCTBEHHBIE YIOJbs 3aHUMAIOT BCETO
1645,9 Teic. ta unu 36,8% or oOmel miomanu o6nacTH, B UX CTPYKType
npeobnagaroT  mactouma  (pucyHoxk  4.6.2). OnTUMaJIbHBIMM  30HAMU
3eMJICTIONB30BaHUs SIBIIsieTCsa mpudpekHas mosoca ozepa Mccoik-Kyne. [hnomans
oOpabaTbiBaeMbIX 3eMellb cocTaBisieT 12,6 % OT BcexX CelbCKOXO3SIMCTBEHHBIX
yroauid. MecTHbIE KUTEIU B OCHOBHOM BBIPAIIMBAIOT TAaKUE KYJIbTYpHI, Kak
NIIeHUIa, SYMEHb M KapTodenb, a TakXKe 3aHUMAIOTCS KUBOTHOBOJICTBOM.
NHTeHcuBHOE 3emiiefieliie B MPUOPEKHOM 30HE MPUBOIUT K TpaHcPopmaruu

IPUPOTHOTO JaHAmA(Ta TOOEPEKbS.
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Pucynox 4.6.2 3emnenonb3oBanue B Mccbik-Kynbckoi obmactu

AHTpONIOT€HHOE ~ BO3J€UCTBUE -  ypOaHW3alMsi  TEPPUTOPUU,  PA3BUTHUE
MPOMBILIJIEHHOCTH, TPAHCIOPTA, BBINAC CKOTA, OPOILICHHE 3EMENb SIBISIOTCS
HETaTUBHBIMU (PaKTOpaMu, YrpoKarolMMH SKOJIOTHYEeCKON O6e3omacHocTu Mcehik-
Kynbckoit oOnactu. 3arps3HEHHBIE YYAaCTKH, CBSI3aHHBIE C pe3yJbTaTaMu
NEeSATENBHOCTH TOPHOJIO0OBIBAIONICH MPOMBIIUIEHHOCTH, MPEICTABISIOT BBICOKUN
PUCK C TOYKM 3pEHMS  DKOJOTMYECKUX  MOCHEACTBUH.  JlesaTenbHOCTh
ropHojo0sIBatomiero npousojictea Kymrop 'onn Komnanu, pacnonokxeHHOTo B
JIxeTeI-OTy3CKOM paiioHe, CO3[1aeT 3HAYUTEINBHYIO OITACHOCTh JUJIS UCCIIEyEMOTO
peruoHa ¢ TOuku 3peHusi puckoB. IlepeBanounas 6aza Kymtop I'onn Kommanw.
Pacnionosxxena B yepte ropona baneikuu, B 1500 m ot 6epera o3epa Uccoik-Kyib.
baza npeagnasHaueHa 111 KpPaTKOCPOYHOIO XPAHEHUS XUMHUYECKUX PEAKTUBOB.
OpHako CylIeCTBYeT BEPOATHOCTh TOTO, YTO TeppUTOpHs 0a3bl OyAET MoIBEpKEHA
BO3JECHUCTBUIO CEJIEBBIX IMOTOKOB, YTO MOXET MPUBECTU K BBIHOCY XUMHUYECKHX
pEeareHToB B 3amaJHyl0 4acTb TOpOAa U MPUJIEralolly0 aKkBaTopuio o3epa Mccebik-
Kynbs. OnaceHus BBI3BIBAIOT XBOCTBI OTXOJOB OT IMEpepabOTKH YPAaHOBBIX PYI
Kamxu-Cas, pacnosioxxeHHOro B ToHCKOM paiione. He uckiroueHo, 4to B ciiyyae
AKTUBM3ALIMU MPUPOJHBIX SIBIICHUM, TAKUX KaK 3€MJICTPSICEHHUS, OITACHBIE OTXOJbI

MOT'YT IIONIACTh KaK B 03€p0, TaK U B MOJ3EMHbIC UICTOYHUKU [422].
189



[lo counanbHO-3KOHOMHUYECKOW YSI3BUMOCTH 3HadeHus SVI BapbupoBaInCh
caenyronuMm oopazom: Mccrik-Kynb (237,2)> Ton (158,1)> Ax-Cyy (125,0)> Tron
(42,43)> JIxetsi-Ory3 (24,49). Troonckuit u JeTb-Ory3ckuii pailoOHbI UMEIOT
Oonee crmal0yl CTENEHb YSA3BUMOCTH U3-32 HHU3KOW IUIOTHOCTH HACEJICHMS,
OTCYTCTBHSI COBPEMEHHON MH(PPACTPYKTYPhI U MPOMBIILIEHHOCTH (pUCyHOK 4.6.3).
I[Ipy  momapHOM  CpaBHEHHUH  COITMATHHO-IKOHOMHUYECKUX  IEPEMEHHBIX
IPUOPUTETHBIMHU TapaMeTpamMu SBJISIOTCS IUJIOTHOCTh HAaceJIeHUs, MPUOPEeKHOe
3eMJICTIOB30BAHNE U KOJIMYECTBO PEKPEAIMOHHBIX U MPOMBINIJIEHHBIX 00BeKTOB. K
COXKaJIEHHI0, CTAaTyC o0CO00 OXpaHSIEMBIX MPUPOJHBIX TEPPUTOPHUN  BIOJb
nobepexnsi o3epa Hccbik-Kyns He B MOJHOM Mepe chpaBisieTcs CO CBOMMU

o0si3arenscTBaMU Mo obecnieuennto oxpansl OOIIT.

Issyk-Kul® Lake

Ak-Su

Legend e 4604
[ Lake imevk Kul
| Al wirypab Lo
District boundary
sVI
I Ciusmely High
[ High
Moderats a 175 25 50 7h 100
I Low

Pucynoxk 4.6.3 IlpocTpaHCTBEHHass W3MEHYMBOCTb HHJEKCA COLIMAIBHO-
skoHOMUYecKkol ysa3Bumoctu (SVI) mobepexnbs o3.Mccbik-Kyinb

Bnusuue 6eperosbix ¢pakTopoB Ha nodepexne 03.Mccrik-Kyns (CVI), Obut ouenen
C yY4eTOM TpeX MEPEeMEHHbIX (TUIl OeperoBOW JMHUU, PEKH U CTENEHb 3aLUTHI

TPYHTOBBIX BOJ), BIUSIOIINUX Ha YSI3BUMOCTb IPUOPEIKHBIX PAaHOHOB.
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CormacHo oduIMaIbHBIM JaHHBIM, “O0IMas TPOTSHKEHHOCTh MOOEpPEexbs 03epa
Nccwik-Kynb coctapisieT 688 kM. [IpoTsakeHHOCTD IIIsS>)KHOM 30HBI - 600 KM, U3 HUX
oonee 120 kM - ecTecTBEHHBIC IUISKU |- M 2-i kateropuil. O6mias mionmagb
wispKed gocturaer 9,5 mun M2, Jlydiime mnecyaHble IUISDKU PACIIONOXKEHBI Ha
KPYIHBIX TOJYOCTPOBAX CEBEPHOIr0, BOCTOYHOIO M IOKHOTO mnobepexuid. Mx
OKaMIISIFOT KYCTapHUKH, OOIlasi IUJIONIAa[b KOTOPHIX B TPU pasza IMPEBHIIIACT
IJIOIIAIb IUISDKEW. bojee MOoJIOBUHBI JUIMHBI IUSIKHOM TEPPUTOPUM 3aHUMAKOT
aKKyMYJISITUBHbBIC, BBIDOBHEHHBIE Oepera, COCTOSIIME U3 MeCcKa, MEJIKOW U cpeHein
(0,5-0,1 MM) rajibku U, B MEHBILIEW CTENEHM, BaTyHOB. OKOJIO JBAAIIATH KPYITHBIX
IUISKHBIX YYAaCTKOB pacnofiokeHbl Ha Tepputopun Mccwik-Kynsckoro u Torckoro
palioHoB. Bpnonb OeperoBoil JMHUM Pa3BUThl [ECUYAHO-TAJICYHBIC TPSIbI,
JIOCTUTAIONIME HAWOOJNBIINX pa3MEepOB BOJM3U YCTHEB PEK, TNI€ MPOUCXOJUT
CMEIIIEHHE MIPECHBIX PEYHBIX BOJI C COJJOHOBATHIMU BOJIaMH O3€p M HAKAIUTMBAIOTCS
TBEpAbIE pEUHbIEC OTIIOKEHUS. BocTouHas yacTs nodepexnbs (Ak-Cyy u Tronckuid
paiioH) HaumOoisiee u3pesana. Jljis Hee XapaKTepHbI TIIyOOKHE 3aJMBBI, JAJIEKO
Braromuecs B cymy. Cambple KpynHble U3 HUX - JDxepramanckuid u Tromnckui -
paznenensl noxyoctpoBoM Cyxoit xpebet. BocTouHbIN 1 4aCTUUHO I0KHBIN Oepera
CJIOKE€HBI JOBOJIBHO PBIXJIBIMU IECUAHBIMU OTJIOXKEHUsIMH. (O3€epHasi paBHUHA
KOJIEeOIeTCs OT HECKOJNBbKHX COTeH MeTpoB 1o 12-20 km: ceepHas - 1-10 km,
BocTouHas - 40-50 km, 3amaaHas - 10-15 xm, roxkHas - y3kas. O3epo 6eccTtouHoe, B
Hero BnajgaeT A0 80 OTHOCUTETBLHO HEOOJBIIMX MPUTOKOB. PeKH MOJHOBOAHBI B
KOHIIE BECHBI U JieToM. CaMble KpynHble U3 HUX - Tron u J[)KepranaH, TEKylue ¢
BOCTOKA. Bce peku, Bnagaroiure B 03€po, MPOXOIAT MEXKIY CETaMH U HACEJIEHHBIMU
nyHKTamMu. PacrnosioskeHne cenbCKOXO3SIMCTBEHHBIX M IMAXOTHBIX 3€MENb BOKPYT
03epa MOBHIIIAET PUCK MOCTYIUICHUS] OMOTCHHBIX BEIIECTB M3-32 CMbIBA C TOJEH
UCIIOJIb30BAaHHBIX Aa30THBIX U (QocPopHbIX ynoOpeHuid. IlpubpexxHble 30HBI
COJIEpKaT a30HAIbHBIC U MHTPA30HAIIbHBIC MMOYBBI, 00pPa30BaBIINECA B PE3YyIbTATE
OCaJIKOHAKOTUICHHUS U 3a00JIa4MBaHMs, B TO BPEMs KaK HaceJIEHHbIE MyHKTbl BOKPYT

03€pa XapaKTCPU3YIOTCAd B OCHOBHOM HHW3MHHBIMHM M HNPCATOPHBIMHU IIOUYBAMH, a
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MMEHHO CEphIMU [E€CYaHbIMU IOYBAMHU C BKJIIOYEHUSMHU TpaBHs, C BBICOKOU
MPOHUIIAEMOCTHIO, HU3KUM MOTCHIUAIOM YJAECpKaHUS W HUZKUM COJIEp’KaHUEM
OpraHUYECKUX BEILIECTB .

OnpeneneHre CTENEHU 3alTUIIEHHOCTH TMOJ3EMHBIX BOJ IIpHUHCCHIKKYIIbS, OBLIO
BBITIOJTHEHO B COOTBETCTBUU C MeToaukoir B. M. Tonpnbepra, BHeceHHOM
momgudukanusimu, npemioxkeHHeiMa K. A, KokobaeBbIM. ©  JIpyrumu
uccnenoBarenssmMu  [423]. s OIEHKM HCIOJB30BAIMCh  Oallibl, KOTOPBIC
ONPECIISUINCh HA OCHOBE TaKUX IMapaMeTpPOB, KaK TOJIIMHA CIa0O0MPOHUIIAEMBIX
OTJIOXKEHHUM, TUIyOMHA ypOBHS TOJ3EMHBIX BOJ, JUTOJIOTHS U (UIBTPAIlMOHHBIC
XapaKTepUCTHKHU TOPOJI, MPUMEHSS YpaBHeHUE, npeiokenoe Koxobaersim K.A.
[To kotopeiM coctaBieHa kapTa «CTeneHb 3allUIIEHHOCTH IMOJ3EMHBIX BOJ
OCHOBHBIX JKCIUTyaTUPYEMBIX BOJOHOCHBIX TOPU30HTOBY», C MCIIOJIb30BAHUEM

nporpammsl Maplnfo (pucyHok 4.6.4).

PI/ICYHOK 4.6.4 KapTa «CreneHb 3allIMIIICHHOCTH IIOJA3CMHBIX BOJ OCHOBHBIX
OKCINTYAaTUPYCMbBIX BOOJOHOCHBIX IT'OPHU30HTOB» HpI/II/ICCLIKYJ'IBﬂ

Ha ocHoBe omeHku 3THX (akTopoB, “...noJa3eMHbIe BOAbI [IpUnCCHIKKYIbsS ObLIN
pa3neneHbl Ha TPU paioHa ¢ Pa3IMYHON CTENEHBIO 3aAIUIIEHHOCTH:

1. PalioH ¢ BBICOKOH CTEIIEHBIO 3AIUAIIIEHHOCTH:
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N

I'opuble paiioHbl 1IpUUCCHIKKYIIBS, I1€ BONOHOCHBIE TOPU30HTHI 3aJ€raroT Ha
OonpION TrIyOMHE W 3alllMIEHbl OT MPOHUKHOBEHHUS  3arps3HEeHUi
BOJIOHETPOHUIIAEMBIMU MMOPOJAMH.

['panunpl paifoHa COBMAJAIOT C TPAHUIIAMH TOPHBIX XPeOTOB, BXOIAIIUX B
coctaB [Ipuucceikkynbs, Takux kak Tepckei-Ana-Too, Keipreisckuii xpeber,
Kynreii-Ana-Too u np.

[nomane paitona cocrasisier okoyio 70% ot miomaau [ IpuncchIKKyibs.
PatioH co cpenHen CTeneHpro 3alUIEHHOCTH

[Ipenropueie u paBHUHHBIE panoHbl [IpUMCCBIKKYIIBS, A€ BOJAOHOCHBIE
TOPU30HTHI 3aJIEral0T Ha MEHbIIEH TIIyOMHE M MOTYT OBbITh MOABEPKEHbI
3arpsiI3HEHUIO W3-32 AHTPONIOTEHHOU JIESITEIbHOCTH.

['panuibl palioHa COBNAJAOT C TPAaHULIAMU IIPEATOPHBIX U PABHUHHBIX PalilOHOB
[Ipuncesikkynps, Takux kak Hccbik-Kynbckass koTnoBuHa, Uylickas TOnMHA,
Tanacckast joyiHa v Jp.

[Tnomans paiiona cocrasnseT okoao 20% ot miomanu [IpuncchIKKyIbs.
PaiioH ¢ HM3KOM CTENEHBIO 3AIUIIEHHOCTH:

JlonuHbl pex u o3ep IIpuncChIKKyIbs, T1€ BOLOHOCHBIE TOPU30HTHI HAXOIATCS
OJIM3KO K MMOBEPXHOCTU U MOTYT OBITH JIETKO 3arps3HEHBI.

I'panunel paiioHa coBIaAarOT ¢ TPAHULIAMHU JTOJIMH PEK U 03ep IIpuucchikkybs,
takux kak Mcceik-Kyns, Uy, Tanac, Hapeia u ap.

[nomanpk paitona coctasigeT okosio 10% ot mnomaau [Ipuncceikkynbs™ [424].

3nayenue wunHaekca CVI mnpencraBien B Ta0:1.4.6.2, rae 3HAUeHHWE WHJCKCA

npudpexHoit ys3sumoctu wi CVI Bapsupyercs ot 5,0 no 15,49.

[Ipu omenke ys3BuUMocTH ToOepexbs o3epa 3Hauenus CVI Bapeupyrorcs

caenyronmm obpazom: Uccwik-Kynb (15,49) > Town (15,49) > JIxkets-Ory3 (8,66) >
Trom (7,75) > Ax-Cyy (5,0) (pucynok 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
- 1 JIMHUHA pUCKa Ha pHUCKAa  HAa pUCKa  Ha
TEPPUTOPHUATBHBIN TEPPUTOPUHA TEPPUTOPUU TEPPUTOPUH
OKpyT , rue , 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
Hxern-Ory3 S 4 5 1 3
Ton 5 4 5 4 3
Tron 5 5 5 1 3
Hccebik-Kynb 5 4 5 4 3
wﬁéph

Legend
J i
] Avit amak border
Diatrict boundary
cwvi
Whesensoes

| Low

4.6.5.
nobepexns (CVI) o3.Mccrik-Kynb

Pucynox

IIpocTpancTBEHHAA

P . P

Issyk-Hyl
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PR e [P
.

Dznhety-Oghuz

n 1S @8 sn s 100

HN3MCHYHUBOCTD

HHACKCA

YA3BUMOCTH

[Tpubpexnsie 30H61 Hccpik-Kynbsckoro m ToHCKOro pailoHOB MMEIOT BBICOKHIA

YPOBEHb YSI3BHUMOCTH, TaK 3a 4YEPTOM MPUOPEKHBIX 30H PACIOIOKEHBI MHOTO

3I[3,HPII71 TYPUCTHUYCCKHX O6’b€KTOB, HO IIpX 3TOM HHTCHCHUBHO COKpallarOTCA
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npuOpexkHass pPacTUTENBHOCTb, HAMpPHUMEp, KYCTAPHUKOB OOJIEMIUXH, KOTOPHIE
UTPAIOT OYEHb BAXKHYIO POJIb B CHUKEHUU TIpoliecca abpa3uu/3po3uu, 0COOEHHO BO
BpEMsI DKCTPEMAJIbHBIX SIBJICHUM [382].

Onpenenu 3HaYeHUs ABYX mnpenpiaymux uHaekcoB SVI m CVI 6bur pacuurtan
WHTETPUPOBAHHBIN HHIEKC YSI3BUMOCTU no0epexbs 03. Mccerik-Kynb. Kak Buano u3
pucyHka 4.6.6, COOTHOLIEHUE JaHHBIX, TOJIYUYCHHBIX B pE3yJIbTaTe pacueTa HHAeKCca
ySI3BUMOCTH TIO0EPEXbs, COILMAIBHO-IKOHOMHUYECKOTO HWHJEKCAa YA3BUMOCTH U
MHTErPajJbHOTO MHAEKCA YS3BUMOCTH MOOEPEKbs, MOXKET ObITh MCIIOJIB30BAHO B
KaueCcTBE HMHTETPAIbHBIX I[IOKa3aTelie YCTOMYMBOTO pPa3BUTHUS TPHOPEHKHBIX
TeppuTopuii [425] U Kak cucTeMa MHAMKATOPOB aHTPOIOTEHHOUW TpaHChOpMalUU
TEPPUTOPHUN IS ONPEACIICHUS NPUOPUTETHOCTH MEPONPHUITHH IO YCTOMYUBOMY

Pa3BUTHIO TPUOPEIKHBIX TEPPUTOPHIA.

Issyk-Kul
Tyup
Ton
Jety-Oguz

Ak-Suu

1

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
HICVI mSVI mCVI

Pucynok 4.6.6 Pelitunr yposneit yszpumoctu CVI, SVI u ICVI

Ha pucynke 4.6.7 mnoka3zaHa nOpOCTpaHCTBEHHAS HM3MEHYMBOCTh KOMIUIEKCHOM
ySI3BUMOCTH TpubpekHoit 30HBI 03epa Mccwik-Kynp, momyueHHas Ha OCHOBE

coucTaHud (1)I/IBI/I‘ICCKHX H COIIMAJIBbHO-3KOHOMMNYCCKUX q)aKTOPOB.
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Jlxetsl-Ory3ckuii paiton (16,12) B kareropun Huzkoro pucka. Ak-Cyy (65,0) u
Trom (25,55) xapakTepu3yroTcsl yMEPEHHON CTETNIEHBIO YSI3BUMOCTH. TOHCKUM palioH
(86,80) oTtHOCUTCS K KaTteropuu BbIcOKOro pucka. Haxonen, Mccbik-Kynbckuit
pation (126,33) npencraBnsieT co0oil HanboJee ysI3BUMBINM TPUOPEKHBIN YIACTOK.
HNuTterpupoBaHHblii HHICKC YSI3BUMOCTH nprbpexkHoi 30Hb1 (ICVI), paccuntanHbIit
JUISL KaXKJI0M 30HBI, TOKA3BIBAET, YTO YSI3BUMOCTD PA3JIMYHBIX YYACTKOB 3aBUCHUT KaK

oT (1)H31/I‘{€CKI/IX, TaK 1 OT COOUAJIbHO-3KOHOMHNYCCKHNX (baKTOPOB.

N

| \“ &)
e
Ah-5u

Dzhaty-Oghuz

it y
Legend R
Lo b g

[ ] il it b

District boundary

wi

BN Etreimely High

[
I | Medciate:

[
Pucynok 4.6.7 IlpocTpaHCTBeHHAass HW3MEHYMBOCTh HHTETPUPOBAHHOTO HHJIEKCA
ysi3BuMocTH nmodepexns (ICVI) Uccrik-Kynbckoit 6eperoBoit TuHuN

=

3akirouenue. Takum o0pa3oM, OLIEHKAa YSA3BUMOCTH MPUOPEKHON 30HBI 03€pa
Hccbik-Kynb ¢ HCHOJIB30BAaHMEM HHTETPUPOBAHHOIO MHIEKCA YSI3BUMOCTH,
KOTOPBIN YUYUTHIBACT KaK (PU3HUUECKHUE, TaK U COIIMAIIbHO-DKOHOMUYECKUE (PaKTOPHI,
NO3BOJISIET JI€TAaIbHO OXapaKTepU30BATh HKOJIOTMYECKOE COCTOSIHUE PErHOHA.
PesynbraTtel  MccneoBaHUS  TOMYEPKUBAIOT  HEOOXOAUMOCTH  IMEPEOICHKU
YS3BUMOCTH MPUOPEKHBIX IKOCUCTEM B 3aBUCUMOCTU OT KOHKPETHBIX MPUPOIHO-
KJIIMMAaTUYECKUX U COLUAIbHO-)KOHOMHUYECKUX YCIOBUI KaXKJIOH TEPPUTOPUU C
npumeHeHueM unaekca ICVI. BoisiBiieHHne ysS3BUMOCTH C IIOMOIIBIO 3TOTO MHAECKCA

CHOCO6CTByCT IMPOAKTUBHOMY INUIAHUPOBAHUIO, KOTOPOC MOKET aAalITUPOBATHCA K
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U3MEHSIOIUMCS YCIOBUSAM U OBITh MOJAJEPKAHO COOTBETCTBYIOUIMMHU OpraHaMu
Brnactu. Pacuersl ICVI nmna kaxmodn mpubpexxkHoi 30HbI o3epa Hccwik-Kynb
MOKAa3bIBAIOT, YTO YSI3BUMOCTh PA3JIMYHbIX YYACTKOB 3aBUCHUT KaK OT (PU3NYECKHUX,
TakK ¥ OT COIIMAIIbHO-DKOHOMHYECKUX (haKTOpOB. Pe3ynpTaThl MHACKCA COLUATBLHO-
sKOHOMHUYECKOU ysi3BUMocTH (SVI) cBUIIETEIBCTBYIOT O TOM, YTO JIB€ OCHOBHBIE
30HBI ¢ HAaMOOJIee pa3BUTON HH(PPACTPYKTYPOil, paCloI0KEHHbIE HETOCPEICTBEHHO
Ha Oepery o3epa, UCHBITHIBAIOT 3HAYUTEIILHOE aHTPOIOreHHOe JaBieHue. Muuexc
npubpexHoit ysi3sumoctu (CVI) He BBISBUI BBICOKOH YSI3BUMOCTH HMCCIIETyEMBIX
palioHOB, KOTOpBIC OBUIM pa3/eieHbl Ha 30HbBI YMEPEHHON M HU3KOW YS3BUMOCTH,
YTO, BEPOSITHO, CBA3aHO C BBICOKUM MOTEHIMAJIOM CaMOBOCCTaHOBJIEHUS
sKkocucTtembl o3epa. Murerpansubiil unaekc ys3umoctu (ICVI) mpemocraBnsier
HamOoJiee TOYHYIO KapTUHY YSI3BUMOCTH MPUOPEKHBIX 30H. TakuM oOpazom, mms
OLICHKU 3KOJIOTMYECKUX PUCKOB 0CO00 YSA3BUMBIX MPUOPEKHBIX IKOCUCTEM YUET
MHTETPAIBHOTO MHJEKCAa YSI3BUMOCTH CTAHOBUTCS AKTYaJIbHbIM, TAaK KakKk OH
MO3BOJIAET YUYUTHIBATh BECh CIIEKTP MOTEHIMAIBHBIX HETaTUBHBIX BO3JICHCTBUMN.
OCHOBHBIE HAIIPaBJICHUS JKOJOTMYECKHM OPUEHTUPOBAHHOTO IUIAHWPOBAHUS
3eMJICTIONB30BaHUS HA MPOCKTUPYEMOU MPUOPEKHONU TEPPUTOPUU MPE/IIOIATaAI0T
MIPOCTPAHCTBEHHY IO B3aMMOCBSI3b MEKITY napaMeTpaMmu COLIMAJIbHO-
DKOHOMHYECKOTO DPa3BUTUA UM  OJKOJOTMYECKMM IIOTEHIIMAJIOM B  paMKax
JOJITOCPOYHOI'0 yCTOMYMBOro pa3Butusa. Cle0BaTEIbHO, OJHOM M3 KIIFOYEBBIX
3amay  sABIsETCA oOecrieueHre cOaJaHCUPOBAHHOTO pa3BUTUS MPUPOJIHBIX U
COLMAJIbHO-DKOHOMUYECKUX CUCTEM, HaXOIALINXCS B MIOCTOSSHHOM
B3aUMOJECHUCTBUM, [JJs JOCTH)KEHUS yCTOMYMBOTO  Pa3BUTUS  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

0e3 mpoBeIeHUs 3eMIISIHBIX pa0OoT, a BTophIe - 6e3. [1o nanusiM Gomez F.: “MeTtoabl
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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
cpennem 128 303 750 1 vedtu B roa. Kommnanusi BBIHUMAaET 3arps3HEHHbIE HEPTHIO
MOYBbl M IMEpEMEIIaeT MX Ha MOJHUIOH ONACHBIX OTXOJ0B pPSAIOM C
30J10TO00BIBAIOIIUM MIPEANPUIATHEM, YTOOBI IPEAOTBPATUTH TPOCaYUBaHUE HEDTU
B Oonee riybOokue ciou mouBbl [437]. BwiOpanHas cTpaTerusi sBISIETCS
JIOPOTOCTOSIIIIEH, @ TAKKE TPUBOJUT K BTOPUUYHOMY 3arpsSI3HEHUIO TOYBBI. Y YUThHIBaAs
9TU HEJIOCTATKH, CTpaTeruu OMOpeMearallui CYUTAIOTCS HAWITYUYIIUMU METOJaMU
OYHMCTKH 3arpsi3HeHUil ot HedrenpoaykTtoB [438]. i HCHONB30BaHHUS B
€CTECTBEHHBIX YCJIOBHSIX BBICOKOTOPHOTO pEruoHa ObUIM BBIOPAHBI METOJbI
OMOCTUMYIISIIINY, OMOAyTMEHTAIIMN ¥ X KOMOWHAIMH. DTH METOJbI TO3BOJISIFOT
UCIOJIb30BaTh MECTHBIE MUKPOOPTAHU3MBbI, KOTOPBIE SBJISIFOTCS TICUXPO(DUITBHBIMH,
HE MHBA3UBHBIMH JJIs MECTa OOpaOOTKU M JJTUTEIBLHOTO BO3JIEUCTBUS XOJOIHBIX
ycioBuit [439], [440]. buoctumyinsiiusi npernonaraeT ONTUMHU3AIUIO YCIOBHM,
HEOOXOJMMBIX MECTHBIM MHKPOOpPraHu3MaM [UIsl  yAAJICeHUS 3arpsi3HSIOIIMX

BEILIECTB, WiIn CTUMYJIUPOBAHUE JerpalaliiOHHBIX crocoOHoCTeM
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MUKPOOPTaHU3MOB ITyTEM BHECEHHUS OTOJHUTEIHHBIX MUTATEIHHBIX BEIIECTB,
TakuXx Kak azot, hochop u kanwuii [441]. MeTon 6uoctumyssaiuu 3 PeKTUBEH, eClIu
M0YBa M3HAYAIBHO COACPKUT MUKPOOPTaHU3MBI CO CIIOCOOHOCTBIO K Jerpaaliuu
Hedtu [442]. buoayrmeHtamus mpesnoyiaraeT A00aBJICHUE MHUKPOOPTAHU3MOB,

CITOCOOHBIX pasjiaraTtb HG(i)THHBIf? YIIICBOAOPOAbI, HWJIM HCIIOJIB30BAHUC PAHECC

BBIJICICHHBIX M  KYJbTUBHPOBAaHHBIX MECTHBIX MHUKpPOOpraHu3moB [443].

D¢ heKTHBHOCTh OMOAayTrMEHTAIIMK 3aBUCHT OT aOMOTHYECKUX (PaKTOPOB, TAKMX KaK
XUMUYECKas

BCIICCTB, UX

CTPYKTypa

OMOIOCTYITHOCTh, a TaKXKe Temmeparypa, pH u ypoBeHb NMUTATETHHBIX BEIIECTB, U

3arpsI3HSIOIINX KOHIICHTpaIusi |
OonoTnyeckux (haKTOpPOB, TAKUX KaK B3aUMOJACHCTBUE MEXAY aBTOXTOHHBIMHU U
n00aBIIeHHBIMU MHUKpoopranu3mMamu [444]. llenpro qaHHOTO UCCIeIOBaHMs OBLIO
u3bICKaHue HanoOoJiee 3¢ (HEKTUBHOTO METO 1a OMOpEeMEeTUAIIMH SISl BOCCTAHOBJICHUS
He(Te3arps3HEHHBIX T0YB, TPUMEHUMBIX B YCIOBHSIX BEUYHON MEP3JIOTHI PyTHHKA
Kymrop, pe3yabTaTel KOTOPBIX OIyOJIUKOBaHBI [436].

PesynbTarhl GU3UKO-XUMHUUYECKUX XaAPAKTEPUCTUK MOYBEHHOrO oOpasla A0 u
nocsie 00paboTku mpencrtabieHbl B Taba. 5.1.1. pH gns Bcex BapuaHTOB
00paboTku BapbupoBasucs Mexay 6,0 u 7,5. 9ot nuanazon pH Haxogutcs B
npeaenax onTumMyma, Heobxomumoro s d¢dekTuBHOrO  mpolecca
ouopemenuamnuu [443].

Tabnuua 5.1.1 - OU3HKO-XUMUYECKHE XapaKTEPUCTUKU MTPOOBI TTOUBHI

[Togsuxk. | OOMeH. Opr.yriepo

OO0t dbopma KaJIUi I TIOYBBI
pH a3ot (%) | docdopa (%)

(mg/kg)
[IepBonauansuoe | 8.05 0.130 6.0 88.0 2.86
cozepxKaHue

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

Uccnenyemas mnpoba mouBbl Obuta manodocdopHoil. McxomHoe coaepxaHue

noaBmwkHOro (dochopa coctaBmsio 6  MI/KT.
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CoJlepKaHUE YBEJIMUYMIIOCh BO BCEX TpeX BapWaHTax oOOpabOTKH, NpUUEeM
3HauuTenpHOe yBenuuenue (P <0,05) nabmromanock npu OuoayrmeHtanuu a0 90
mr/kr. [IpruunHa Takoro yBEeNWYEHUS OOBSCHACTCS aKTHBHOCTBHIO PACTBOPSIOIINX
dbocdarel OakTepuid, KOTOPBIC JOJDKHBI OBLIN BBIACISTH OPraHUYECKUE KUCIOTHI U
dbepmenThl PocdaTazbl, yCUIMBAIOIINE PACTBOPEHNE HEPACTBOPUMBIX COCAMHEHUIN
dochopa [444]. Comepxanue OOMEHHOTO Kajius JO Hadajla DKCIIEPUMEHTA
cocTaBisuio 88 MI/KT, a mocje OUOJOrH4YecKoil 0OpabOTKH OHO YBEIUYUIOCH BO
Bcex BapuaHTax B cpeaHeM Ha 300 wmr/kr. Mertoasl OuopeMenuanuyd TakKxKe
CIIOCOOCTBOBAJIM YBEJIMUCHHUIO COJIEPIKAHUSI OPTAHUUECKOTO YTJIepO/Ia B MOYBE, YTO
orpaxeHo B Tabmuue 5.1.1. OTMmeuaercs, 4To Mpu OMOpeMeAUAIlMU YBEJIUYEHUE
OpPTraHUYECKOTO YTJepoja MOYBEI OMPEACIIeTCS MUKPOOHOW aKTUBHOCTBIO U €TO
MUHepanu3amnuen [445].

Hcxonanoe coneprkanrie HeQTENPOIYKTOB B UCCIEyEMOM TOUYBE COCTaBIISLIO 2 633

Mr/kr (pucyHok 5.1.1).

BS+BA l ] BS+BA; 49,11

0 10 20 30 40 50 60 70

% pasnoKeHns HepTenpoayKToB

Pucynok 5.1.1 Pucynok 1. Pasnoxenue HedtenpoaykToB mocie 90 mHei
ombiTa, %. BS - Guoctumysinus; BA — OuoayrmeHTanus

[Tocne 90 nHEN MONEBBIX SKCIIEPUMEHTOB UCXOJHOE COJICPKAHUE UX CHUZWIOCH 10
980 mr/kr mpu 06paboTKE ¢ BapuaHTOM OMOCTUMYIMpoBaHus. DhdexT nodaBieHUs
NpeABapUTEILHO  OTOOPAHHOTO  KOHCOpIMyMa  OakTepuid  CIOCOOCTBOBAI

nerpaganuy HeGTenpoaykToB 10 1 300 mr/kr oT ucxomubix 2 633 mr/kr. CHIKEHHE

201



conepxkanust HeTenpoayKToB mocie 90 nHel IKCIepUMEeHTOB cocTaBuiio 10 1 340
MT/KT OT UICXOJHBIX 2 633 MI/KT nipu 00paboTKe OMOCTUMYJIALIMS + OMoayrMeHTaIus
(pucynok 5.1.1). Ilpum wucnons3oBanuu TOJABKO BS (Onmoctumynsuus) u BA
(bnoayrmenTtanus) yepe3 90 gHEH MPOIEHT Jerpafalidy 3arps3HSIONINX BEIIeCTB
noctur 62,78% u 50,63%, coorBeTcTBeHHO. [IpH MCTIOIB30BaHUU OMOCTUMYJISIIUM
+ 6moayrmMenTanuu 3QpPeKTUBHOCTD pa3ioxeHus coctamia 49,11 %. 3to cBsa3aHO
C BBICOKOTOPHBIMHU KJIMMATUYECKUMH YCIOBHSIMHU, T.€. HHOKYJISIHTBI, BHECEHHbBIE B
HOBYIO CpeAy, HE CMOTJIU OBICTPO aJanTHPOBATHCS U PA3MHOMKUTHCS B CIOXKHBIX
KJIIMMaTUYECKHUX yCIOBUsAX [273].

Ha ucxonnom srtame skcrepuMeHTa UCCIeIOBaHAa JUHAMUKA W3MEHEHUs OOIIero
KOJIMYeCTBa OAKTEPHil B PA3TUYHBIX OMBITaX OMOpEMeauaIiiy MOYBkI B TeueHue 30
nuei. McxogHoe konmuaecTBO O6akTepuii cocrapisuio 6,4x106 KOE/r, uepes 14 u 30
JTHEW OMOCTUMYJISIIIUU O0Iee KOJIMYECTBO OakTepuil yBenuuuiaoch 10 19x106
KOE/r u 54x106, coorBeTrcTBeHHO. [Ipn OMOCTUMYIISITNN TaKKe MPOCICKUBATIACH
TEHJEHIUSI K YBEJIMYEHUIO OOIIEH YHUCICHHOCTH OaKTepuil, HO OHa OKa3alach
3HAUYUTEILHO MEHbIIIE, YeM Mpu OHocTUMYyIsuu, coctaBuB 26x 106 KOE/r k 30-

My JTHIO 9Kcrnio3uiuu. OaHaKo nmpu KoMOuHUpoBaHHOM 00padoTke (BS+BA) obmiee

KoJm4yecTBO Oaktepuit Ha 30-i1 1eHb cHU3mIOoCh 110 2,9%106 KOE/T ¢ ncxoansix 6,4

x 106 KOE/r (pucynok 5.1.2; 5.1.3).

e

Pucynok 5.1.2 Tlporecc MHUKpOOMOJIOTHYECKOTO HCCICIOBAaHUS B JabopaTopuu
KTYM
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Merox OUOCTUMYJISILIMM WM BHECEHHWE MUHEPAIbHBIX KOMIIOHEHTOB B
3arpsi3HEHHBINA TPYHT, JJISI CTUMYJIMPOBAHUS aBTOXTOHHOU MUKPO(DIOPHI YCKOpHIIa
MPOLIECC PA3JTOKEHUS YTIEBOAOPOJIOB: COJEpKaHUE HEPTEIPOIYKTOB B IOYBE
cHU3MIIOCH Ha 62,78 % 3a 90 gHel, a o011Iee KOJUYECTBO OaKTEPUil YBEIUYUIIOCH B
8,5 pa3a. buoayrmentauus (noOaBiieHHE MPEABAPUTEIBHO  OTOOPAHHOIO
KOHCOpILIMyMa OakTepuil) CHU3WJIA CoJiep KaHre HePTEnpOoIyKTOB B mouse Ha 50,63
% 3a 90 nHel W BbI3BaNa yBeJlMyeHUe oOlero koiuyectBa Oakrepuid B 4,1 pasa.
beuta momoOpana onTMManbHas MHTATENbHAS cpela Ui  KyJIbTUBUPOBAHUS
YTIIEBOJOPOJAOKHUCIIAIONINX OaKTepuil, B YCIOBUSX BBICOKOTOPbS, PE3yJIbTaThl
KoToporo Obutn omyOnukoBanbl [446]. Pesynbratel MeTona BS + BA okazanuch
MeHee 2(()EKTUBHBIMU IO CpaBHEHHIO ¢ Onoctumyssiiueit. [lpu o6padotke BS +
BA mpornent nerpanamnuu HegrenpoayktoB coctaBui 49,11% 3a 90 nHelt moseBbIx
HKCHEPUMEHTOB. XOTS Mbl OXHMJAAJIA BBICOKOTO TMPOIEHTa Jierpajaluu
HeTenpoaykTOB mpu 00paboTKe OWOCTUMYJSILUE + OuoayrMeHTaIlueH,
oA00HBIE CXEMbI UCTIOJIB30BANIUCH [447]. OiHaKOo HAIIK PE3yJIbTaThl HOKA3aJIH, YTO
ouonerpanganus Obula Hke npu oOpabotke BS + BA mo cpaBHeHuio c
OMOCTUMYIISIIIUEN MM OMOYITYUIIEHHEM B OTACIBHOCTU. DTO MOXKET OBITh CBSI3aHO
C KOHKYPEHIIMEH 3a MCIOJIb30BAaHHE MUTATEIbHBIX BEIIECTB MEXAY MECTHBIMHU U
DK30TCHHBIMU  OakTepusmu  [448]. OOmee KoimM4ecTBO OakTepuid  IpHU
OMOCTUMYJISIIUKM U OMOayrMEHTAllMM yBEJIUYUIOCh, @ MPU KOMOMHUPOBAHHOM
METOJ/Ie, HAIlPOTHB, YMEHbBIIWJIOCHh. [IpW uCMONB30BaHWKM KOMOWHHUPOBAHHBIX
METO/IOB aKKJIMMaTU3alMsI HHOKYJISITa MOTJIa HE TIPOU30UTH.

Takum 0Opa3oM, MOCKOIBKY U3BECTHO, UTO U OMOCTUMYJISAIIHS, 1 OMOAyTMEHTAITUS
MOBBIMIAIOT 3PGEKTUBHOCTh TPOIECCOB OYHMCTKH TMOYBBI OT HE(MTENPOIYKTOB,
BBIOOp TMOAXOJSIIEr0 METOJa 3aBUCHUT OT YCIOBUN OKpYXalolled cpenbl, Kak
yrBepknaoT Gutiérrez et al. [449]. IlpuHumas BO BHHMaHHE JOPOTOCTOSIIIHAE

MCTO/bI O6OI‘21HICHI/I$I pas3idaracMbIxX paCTCHI/Iﬁ N UX UHOKYJIALUH, MBI CHUTACM, YTO
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HUCIIOJIBb30BaHHUC 6I/IOCTI/IMy.H$II_[I/II/I B TaKHX CJIOKHBIX KIMMAaTHYCCKHX YCIOBUAX

SIBJIICTCS HanOoIIee HCJICCOO6p33HBIM.
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Pucynok 5.1.3. Vi3menenue o01iero Koau4uecTsa OakTepuil B 3arpsi3HEHHON MOYBE
IPY POBEJICHUN OHOpeMeTnaIuu

[TpoBeneHHbIE UCCIIEI0BAHUS TPOJIEMOHCTPUPOBATIN BO3MOXKHOCTh UCIIOJIb30BAHUS
METO/IOB OMOJIOTHYECKON 00pabOTKH MOYBHI B KIMMATUYECKH XOJIOJHBIX YCIOBUIX
BBICOKOTOphsl [436]. Bo Bcex BapumaHTax OWOpeMeaHaIlMOHHBIX 00paboOTOK
HAOI0AIOCh CHIKEHHE COJEp)KaHus HEePTEempoayKTOB B mouBe. Hawmmywmmii
pe3yibTaT MO CHUKEHUIO COJIEp KaHUs He(PTEMpOAYKTOB B MOYBE MOKa3ajl METOJ
ouoctumyssiiiuu. Ha 5.1.4 npuBoaATCs X0/ MOJIEBBIX MCCIIEAOBAaHUN HA PYJIHUKE
“KymTop”,  peann3oBaHHBIi B  paMmkKax  1npoekta  “buopemenmarus
He(dTe3arps3HEHHOTO TPYHTAa I[OJMIOHA TMPOMBIIIJIEHHBIX OTXOAOB pYyJAHHMKA

“KymTop”, ¢ mpUMeHEeHHEM KOHCopImyMa Oaktepuii», 2018/C-6123.
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Pucynok 5.1.4 Xon peanuzanuu noieBbix 3KkcrepuMeHTos, 2019r.

3akiaouenne. B pesynbraTe MNPOBEACHHBIX HKCIEPUMEHTOB M TOJIYYECHHBIX
pe3yibpTaToB, OBUIO  PEKOMEHIOBAHO  HIDKECIeaytomee:  “3arps3HEHHBINA
He(TENpPOyKTaMU IPYHT PEKOMEHAYETCS OUMILATh METOI0M OMOopeMeTualliy, 4YTo
MMEET J[Ba IPEUMYIIIECTBA, IEPBOE: OUUIIEHHBIA TPYHT MOXKET ObITh MUCIOJIb30BaH
B KaueCTBE M30JUPYIOMIETO U PEKYJIbTUBAIMOHHOTO CJIOSI U BTOpOE 00ecreynBaeT
CHIKEHHUE 00beMa MOJIMTOHA, U3BSITUEM U3 HErO TPYHTA, MOJJIEKAIIET0 OYUIIIEHUIO.
PexomenayeM Ha MOJIMTOHE CO34aTh OTIACIBHYIO INIOIAAKY I PEKYJIbTUBALIMU
TpYHTa, 3arpsi3HeHHOro0 HerenpoaykTamu. [Lnomanky He00X0IMMO pacIOI0KUTh
Ha TMOJBETPUBAEMOM 30HE, TUJIPOU30JIUPOBATh, OETOHUPOBATH OCHOBAHUE WJIU KE
MOKPBITh BOJIOHETIPOHUIIaeMOM IUieHKoi. Ha mepBoMm »sTame HE0oOX0IUMO
IIPOU3BECTHU PBIXJIEHUE IPYHTA (B 3aBUCUMOCTH OT 00beMa 3arps3HEHHOT0 IPYHTa,
pu OOJIBIIIUX — PBHIXJIUTH MOXKHO TPAKTOPaMH, C MOABECHBIMHU OPYIUSIMH (TLIYTH,
KyJIbTUBATOPHI), MPU HEOONBIINX O0OBEMAx - MOXKHO HCIOJB30BATh MOAPYYHBIC
cpeAcTBa (JonaTel, rpadiiv U T.1.). PeIXileHre 00ecneunT a’palnio MOYBEI, a TAKKE
¢dbu3nueckoe BBIBETPHMBAHHE JIETKUX (paKIMid, YTO TMPUBENET K YMEHBIICHUIO
TOKCUYHOCTH HE(TSIHBIX 3arpsA3HEHUN 1O OTHONIEHUI0 K aOOpUTreHHOU
Mukpodgiope. B To e BpeMs prIxieHHe 00eceunT paBHOMEPHOE pacipeiesieHre
KOMITOHEHTOB He(TH B MOYBE, Pa3pylIUT CMOJUCTO-ac(PalbTEHOBYIO KOPOUKY,
YBEIINYUT MOBEPXHOCTh KOHTAKTa C MUKPOQIIOPOH, TOYBEHHOM BIArOM U BO3TyXOM.

B mpornecce pemennanyy He0OXOIUMO TTPOBOJIUTE PETYISIPHOE PHIXJIICHHE TPYHTA
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(1 pa3 B 3-4 Henenu) u 006eCIEUNTH YBIAXHEHHUE TPYHTA. TaKKe MOXKHO MPUMEHUTh
HNOKpPBITHE IUIOMIAJKM TEMHOW MOJMATUICHOBOM IUJICHKOW, MNpU  YCIOBUHU
JOCTAaTOYHOTO  BO3AYyXOOOMEHa TMOJ] IJIEHKOW. 3areM T1oclie MNpOBEIEHUs
IpONAIIHbIX pabOT U BHECEHUSI MEIMOPAHTOB HEOOXOAMMO BBECTH MUHEPATIbHBIN
komiuie. [locine moaroToBUTENBHBIX pabOT OMOIpenapaT BHOCIT Ha 3arpsi3HEHHBIN
IPYHT U3 pacuera 6-1011 cycnensun Ha 1 M? ounniaemoii mosepxuHoct. OGpaboTKy
pabourMM CyCHEH3UsIMU HEOOJBUIMX IUIOMIAJed MOYKHO IPOBOJAUTH PYUYHBIM
MeTo10M. bruo6paboTKy HEOOX0IMMO MPOBOAUTH B YTPEHHEE UIIM BEUepHEE BpeEMS,
WIN B TacMypHY1o0 noroxay. Ilpu koHnentpanumn HedresarpsizHeHuit B rpyHte 0osee
5% Uit TOJIHOM OYMCTKH METO/I0M OuoayrmeHTauuu, Tpedyercs 2-3 ce3oHa. Jus
YCKOPEHHMS ITpoliecca peMeaHaMI HE0OX0IUMO BHECTH CTPYKTYpPaTOpbl 10 5%, 4TO
MO3BOJIUT MPOBECTH OMOpeMenualnio B 060jee KOPOTKHUE CpOoKu — 3a 1-2 ce3oHa.
OuMILlEHHBI MaTepuall MOXET ObITb MPUPABHEH K KaTErOpUh HWHEPTHBIX
IPOMBIIUIEHHBIX OTXOJ0B, OoTHOcsAumxcs K IV knaccy onmacHoctu. C ruioniaaku
PEKYJIbTUBALINY OH MOKET OBITh MCIIOJIB30BaH MPH IOCIONHON 3aChIIKE B KAUECTBE

W30JIMPYIOLIETO U PEKYJIbTUBALIMOHHOTO CJIOA ITOJMIOHA PyJHUKA .

5.2 Bo3moiicHocmu uUCnONb306AHUA BbICOKOZOPHBIX PACHIEHUIl 014

umopemeduayuu negpmeszazpazneHHvIX CPyHMOB

[Ipononxass HavyaThie pabOTHI U HUMES TMOJOXKHUTEIBHBIN ONBIT OHOpeMeauaIuu
He(Te3arpsi3HEHHbIX TPYHTOB  BBICOKOTOPHBIX  YCJIOBUM C NPUMEHEHUEM
OMOJIOTUYECKUX METOJIOB ObUIM MPOJOJIKEHBl padOThl MO peadwiIuTalud |
BOCCTAHOBJICHUIO MaKCUMAaJIbHO IMEPBOHAYAIIBHOU CTPYKTYpPhl H3y4aeMbIX TPYHTOB
3arpsi3HeHHBIX Hedrenponaykramu [436]. CorimacHO JaHHBIM OMYyOJMKOBAaHHBIM B
cratbe [450]: “OmuuM u3 3h(PEKTUBHBIX MPUEMOB pEeaOWIUTAIIMU TAKUX IOYB
MpU3HAHBI METONbl ¢uTopeMenuanuu. [Ipu BeICEBE pacTeHH, 00JaIarOIIMX
YCTOMYMBOCTBIO K POCTY Ha TPYHTax, 3arps3HEHHBIX He(TenpoayKTamu, OHHU
UCIIOJNB3YIOT YTJEBOJAOPObl HE)THU B KAYECTBE JOMOJHUTEIHHOTO MUTAHUS, MPHU

TOM OHU COACUCTBYIOT YIIYUILIEHUIO ra3oBO3IyLIHOIO pexnma
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He(Te3arps3HEHHOW MOYBbI, o0OOramas €€ MNpu 3TOM pPa3JIu4YHbIMU AKTUBHBIMU
COCAMHEHUSIMHU, B UTOIE CTUMYJIUPYSI POCT YUCIAa MUKPOOPTAaHU3MOB U YCKOPSs
paznoxenue HepTu u HeGTenpoaykToB [451], [452]. CyliecTBEHHBIM HEJIOCTATKOM
peadwIMTani  3arps3HEHHBIX TOYB TPH TOMOIIM PACTECHUN SBISETCS WX
ySI3BUMOCTD IIPU BBICOKUX KOHIICHTPALUSIX HEPTEMPOTYKTOB, UTO OTPAHUYUBAET HX
npumeHenue [453]. Ilostomy mpuemsl ¢QuUTOpeMeananuu IeIeco00pa3sHo
IPUMEHSTh B KQUeCTBE 3aBEPUIAIOIIEIO dTana peaduiIuTalMOHHBIX MEPOIPUATUM.
[Tpumenenue metona ¢puTOpeMenualud Mpu peadmIuTaluuu HedTe3arpsa3HEeHHbIX
TPYHTOB B YCIIOBUSAX BBICOKOTODbBS, Ha BhicOTe Oojyee yem 3000 M.H.y.M. Takxke
comnpeeabHO JIUMUTHPYIOIUMHU (PaKTOpaMH IPUPOIHOM Cpeibl, TAKUMHU KaK TEILIO,
ceer. OpgHako mnoxbop W ONTHMH3aLUS MeToja (PUTOPEMENUAlUd TPYHTOB
3arpsA3HEHHBIX He(TeNpOayKTaMH aKTyaJbHO npu 3aBEpUICHUU
peabWIMTALIMOHHBIX MEPONPUATHA W HUMEEeT OOJbUIOE MPaKTUYECKOe W
HKOJIOTMYECKOE 3HAUECHHE, TaK KaK IO3BOJISIET M3bIMAaTh M3 TeJld IOJUIOHA U
BO3BpaIllaTh 3arps3HEHHbIE HEPTENPOAYKTaMU TPYHTHI ISl UX TOCIETYIOIIETO
UCIIOJIb30BaHUsI, TEM CaMbIM BHECS BKJIaJ B pPAlMOHAIBHOE HCIOJIb30BAHUE
IPUPOIHBIX PECYPCOB BBICOKOTOpbs [454]. Takum o00pa3om, MaHHBINM MOIXOJ
MO3BOJIUT YJIYUYUIUTh CaMOOYHUIIAIONIYIO0 CIHOCOOHOCTH 3arpsi3HEHHBIX TPYHTOB,
UCIIOJI30BaTh OYMIIEHHBIE 3KOJIOTMYECKH O€3BPEAHBIMH CIIOCOOAMH TPYHTHI,
KOTOpbIE MOTYT OBITH BO3BpAIlICHbl Ha MECTO BBIEMKH WJIM HCIIOJIb30BATHCS B
KaueCTBE M3OJIMPYIOLIEr0 U PEKYJIbTUBAIMOHHOIO MaTepHala, a TaKkKe MO3BOJISAT
YMEHBIIUTh 00bEM MOJUTOHOB OMACHBIX OTXOJ0B pyaHuKa KymTOp M3bsITHEM U3
ero Tejla OYHUIICHHBIX TpyHTOB. llenbio gaHHOrO wHccienoBaHus ObUT MOAOOD
MECTHBIX BHJIOB BBICOKOTOPHBIX pAcCTE€HUH, s (UTOpPEMEIHANMH TPYHTOB,
3arpsi3HEHHBIX  HE(MTENPOAYKTaMH, TPEIBAPUTEIHHO OYHUIICHHBIX METOJI0M
ouopemenuarun’ [436], [455].

Kak Obu10 M3M0KEHO B mpeablaylieM mnaparpade: “nepBblii 3Tanm UCCIEAOBaHUU,
npoBefeHHbId B 2018-2019 rr. Bximrodanm B cebs u3ydeHue OMopaszHooOpaszus

a60pI/IFeHHBIX MTaMMOB MHUKPOOPTaHU3MOB BBIJICJIICHHBIX H3 HC(l)TGSanHSHeHHBIX
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IPYHTOB M M3y4YeHUE MX OuoTexHojornyeckoro noreruuana [273]. Coaepxanue
HE(TENPOAYKTOB B TOJIEBBIX YCIOBUSX, MPU MPOBEIACHHBIX OMOpEeMeTnaluOHHBIX
pabor cHusmioch ¢ 2320 wmr/kr go 980 wmr/kr. Ilpumenenwe wmeroaa
ouopeMenuanuy, 3HAUMUTENbHO CHHU3UBLIMKM cojepxkaHhue He(TEeNpoayKTOB B
U3y4aeMbIX MpoOax, MO3BOJMIIA MEPEUTH K CIEAyIoIIeMy JTaly peaduiInTalnuu
U3y4aeMbIX TPYHTOB MeTonmoM  (urtopemenamaruu. OCHOBHOW  3amauei
dbuTopeMenuanuu SBIAETCA MOAOOP pacTeHWi, 00JIaaloIUX CIOCOOHOCTHIO
JaBaThb BCXOABl M NpoOM3pacTaTh MNpH 3aJaHHbIX YycinoBusax [456], [457].
JlabopaTopHble SKCIEPUMEHTHI IOKa3ajdd, YTO TPH BBICOKUX KOHIICHTPAIIUIX
He(TENPOAYKTHI OKa3bIBAIOT TOKCUYECKOE IUCTBUE HA POCT U Pa3BUTHUE PACTEHUMN
¥, HA000pOT, 00JIAIAI0T JIETKUM CTUMYJIMPYIOLIIUM POCT CBOMCTBOM - IPU HU3KHUX
KOHIICHTpAIUsAX. AHalu3 BCXOXKECTHM CEMSH MOKa3al, 4YTO MpPH Pa3TUYHBIX
KOHLEHTpalUsAX He(PTEnpoAYKTOB B IOYBE, OHM OKa3bIBAlOT KaK TOKCHYECKOE
JENCTBUE, TaK 00Ja4at0T U CTUMYJIUPYIOIIUM CBOMCTBOM, UTO OBLIO OJATBEPKAECHO
u Apyrumu ucciengoBarensimMu [458], [459]. Ha BTopom 3Tame ucclienoBaHUM,
ONPENEISUINCh BCXOXKECTb, AHEPTUs MNPOpPACTaHUs H3Y4YaeMbIX pACTEHUH, INpHU
BBIpAIIMBAHUH Ha 00pa3liax MmoYB, MOCje MPOBEACHUS OMOpeMeTHAIIMOHHBIX PadoT,
¢ KoHIeHTpauuer HedrenpoaykToB 980 Mr/kr u Ha (HOHOBOU, HE 3arpsA3HEHHOU
He(TenpoayKkTamMu 1no4se”. Pe3ynbTaThl M3ydeHUs BIMSHUS HE(PTENPOIYKTOB Ha
JTATbHEHIINIA POCT U Pa3BUTHE MPOPOCTKOB MPUBEIEHBI B Ta0m. 5.2.1.

Tabmuua 5.2.1 - [lapameTpsl cemMsiH OBCSHUIBI Bajutucckoil (Festuca valesiaca

Gaudin)u eBena muorosnetHero (Lolium perenne): ucrounuk H. TotyGaesa [451].

JlmHa KopHS, cM JlnmuHa cTebns, cM
®oH No2 ®oH No2

TecT-KyapTypsl

20-e cyTkH

OBcsanuiia Bamucckas (Festuca
valesiaca Gaudin)

[IneBen w™Huoronerauit (Lolium
perenne)

1,1+0,05 |1,7%0,05|3,0+0,05 |4,4+0,05

3,7+0,05 |2,4+0,1 |8,9+0,05 |8,8+0,05

30 cyTkun
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OBcsauuna Bamnucckas (Festuca
valesiaca Gaudin)

IIneBen wmHuoronetauit (Lolium
perenne)

40-e cyTkun

2,340,05 |2,9+0,05|3,8+0,05 |4,3+0,05

6,3+0,05 |3,2+0,1 |10,8+0,1 |9,64+0,05

OBcsanunia Bamnucckas (Festuca
valesiaca Gaudin)

IIneBen wmHuoronetauit (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: “‘BbICOKas BCXOXeCThb NpopacTaHusi Oblia
OTMEUYEHa y TuieBesia MHOTOJeTHETO (Lolium perenne), B KCCIIEyeMOM MOYBE €TO
BCXOXKECTh cocTaBmwia - 86,7%, a Ha ¢onoBoM mouBe - 70%. Y OBCSHUILIBI
Bayuncckont (Festuca valesiaca Gaudin) BCXOXECTb B 3arpsi3HEHHOM TPYHTE
coctaBuiia coctaBuia - 73,3%, B To Bpemsi kak Ha ¢poHOBOM 00pasie - 60%. Takum
o0pa3zom, TuieBea MHOroJieTHu (Lolium perenne) mokasan BBICOKYIO CIIOCOOHOCTh
npou3pacTtarb M JlaBaThb BBICOKYKD BCXOXKECTb IpPU 3arpsi3HEHUU  IOYB
He(TenpoayKTaMH, TIe BCXOXecTh cocTaBuia 86,7%, mpu 70% BcxoxkecTH B
dboHoBOM BapmaHTe. [IpoBeneHHBIC WCCIENOBAHUSA TaKXKE TOKAa3ald, YTO MPHU
BBICOKOM BCXOXECTH CEMSIH, KOpHEBasi CUCTeMa IuieBesna MHoroJjietHero (Lolium
perenne) HaubOoJiee YYBCTBUTENIbHA K He(TSHOMY 3arpsi3HEHUIO T10YB. B
HedTe3arps3HeHHOM MOYBe JUIMHA KOPHS IIeBesia MHOToJieTHETO (Lolium perenne)
K 40-M cyTkam npouspacTtaHusi B Here3arpsi3HeHHOM nouBe coctasmia 3,5+0,1 cm,
B TO BpeMs Kak B (poHOBOI mouBe ero qiuHa coctaBmia 13,3+0,15 cm, aTto kopoue
Ha 9,8 pa3 mo cpaBHEHHIO ¢ (OHOBBHIM BapuaHTOM. OTMEUEH CTUMYJIUPYIOIIUN
ahdexT HePTAHOro 3arpsi3HEHUS MOYB HAa POCT HAA3EMHOM YaCTH OBCSHUIIBI
JyTOBOM, AnnHa Kotoporo Ha 20-e cytku coctaBui 4,410,05 cM, ogHako Ha 40-¢
CyTKH JynHa (poHOBOro oOpasiia cpaBHsach W coctaBuwia 4,6+0,05 cm. npu
4,540,05 cm B dorOBOM 00Opasne” (tabn. 5.2.1). Jlng Bu3yanmsanuu, 3HaYCHUS

TaOJIUIIB TPUBECHBI HAa pUCYHKaxX 5.2.1.; 5.2.2; 5.2.3.
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[nnHa KopHA, cm

40-e cyTKM

[OnuvHa ctebna, cm

[nvHa KopHA, cm

AnMHa CTe6nH’ o —

30-e cyTKM

[AnHa KOpHA, cm

20-e cyTKn

[OnvHa ctebna, cm

ENe2 mdoH

Pucynox 5.2.1 JluHamuka pocta OBCSHHIBI Baymucckou (Festuca valesiaca
Gaudin): ucrounnk H. Toryb6aesa [450].

[To gannbim [450]: “HecmoTps Ha ctuMmynupyomuil 3hdext 06pa3oB ¢ HePTIHBIM
3arps3HEHUEM Ha BCXOXKECTh IUIeBea MHOToJIeTHETO (Lolium perenne) Ha paHHEM
stane, K 40-M cyTkaM npeodI1aano ero TOKCHYecKoe JeMCTBUE Ha POCT KOPHEBOM

CUCTEMBI (PUCYHOK 5.2.2).

[nvHa KopHA, cm

OnuvHa ctebna, cm

40-e cyTKM

30-e cyTKM

OnuvHa ctebna, cm

[AnHa KOpHA, cm

B oo, oy

20-e cyTKH

[OnvHa ctebna, cm

0 2 4 6 8 10 12 14 16

ENe?2 HPoH

Pucynok 5.2.2 Jlunamuka pocta 1uieBena MHorosieTHero (Lolium perenne):
ucrounuk H. Tory6aesa [451].
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Taxk, na 40-e cyTKM SKCTIEpUMEHTA JIJTMHA KOPHS Yy 1ieBena MHoroneTHero (Lolium
perenne) Oblia jyHee B 2,4 pasa, a JuyiMHA cTe0is - B 8,1 pa3, 4eM y OBCSHHIIBI
Bayuiicckoil (Festuca valesiaca Gaudin). Onnako Ha 40-e cyTku pocT (POHOBBIX
pacTeHuii o BCeM MapamMeTpaM Ipeodafali MO CPaBHEHHUIO C 3arpsi3HEHHBIMU
o0OpasiamMu, 4To MOATBEPKIAET O (PUTOTOKCHUECKOM JEUCTBUU HE(TENPOIYKTOB.
Ho, HecMoTps Ha TO, 4UTO AJIMHA KOpHA B (hOHOBOM 00pa3iie Oblia Ha 9,8 pa3 ninuHee
[0 CPaBHEHUI0 C H3y4YaeMbIM BapUAHTOM, HCIBITYEMbIE pACTEHHS U Ha
He(Te3arps3HEHHOM TMoYBe ObUIM YCTOWYMBBI M MPOSIBISUIM  CIICOOHOCTH

npou3pactath (pUCyHOK 5.2.3).

/ )
B

CPOH

Pucynox 5.2.3 Poct TecT-00beKTOB Ha H3ydaeMbIX oOpasmax: ucTouyHuUK H.
Toty0baeBa [450].

|7 -

B03M0OXHO UCTIBITYeMbIE pACTEHUS, YK€ MPOU3PACTasi B CYpPOBBIX KIMMATHUYECKUX
30HaX BBICOKOTOPHS, BBIPAOOTAIM CTPECCOYCTOMYMBBIE CIIOCOOHOCTH, KOTOpBIC
YCIELHO MOTYT OBbIThb HCIIOJIb30BAHBI B (PUTOpEMenualuu He(Te3arpsA3HEHHbIX
IpYHTOB. buojormueckoe pasHOOOpa3ue pacTUTENBHOTO TMOKpOBa  TaKXkKe
CIOCOOCTBYET CITOCOOHOCTH MOJAJIEP)KUBATh YCTOMUMBYIO 3KOCUCTEMYB MTOYBE, YTO
ycuJIMBaeT €€ pereHepaTuBHbIE CBOICTBA M  CTPECCOYCTOMYMBOCTH K
HEONMaronmpusiITHBIM  YCJIOBHSIM, TaKMM Kak 3acyxXa, pe3Kue TeMIepaTypHbIe
KOJIeOaHUs WIIM BO3/ICHCTBHE aHTPOIIOTEHHBIX (pakTopoB. B pamkax nccnempoBanus
ObUTH TaKXke MPOBEICHBI HKCIICPUMEHTHI, HallpaBJIeHHbIE HA yIy4IIEHHUE CBOWCTB
BBICOKOTOPHBIX MAaCTOMII, MOABEPTIINXCS AETpajallii BCJIEACTBHE MepeBbINaca

CKOTa. PG3YJ'II>TaTI)I IMoKa3zaJii, 4YTO IIPHUMCHCHHUC MCTOJOB PACTUTCIIBHOI'O
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BOCCTaHOBJIEHHSI CIIOCOOCTBOBAJIO YKPEIJIEHUIO TOYBEHHOTO ITOKPOBA, YIIYUIICHUIO
ero (U3MKO-XMMHUYECKHUX CBOMCTB W TOBBIIICHUIO YCTOWYMBOCTH K SPO3UHU.
BoccraHoBieHMe  pacTUTENBHOCTH HE  TOJBKO  OOECHEeYMSIO  MOBBILIECHUE
MPOIYKTUBHOCTU TMACTOMII, HO W CO3JaJI0 MPEANOCHUIKH I UX JOJITOCPOYHON
YCTOMUYHUBOCTH U PALIMOHATILHOTO UCIOJb30BaHusa” [460].

3akiaouenue. CornacHo [450]: “Opranu3anusi MEpONpUATUN MO peaduIuTanuu
I'PYHTOB 3arpsi3HEHHBIX HEPTENPOIYKTAMU B BHICOKOTOPHBIX 30JI0TOI00BIBAIOIINX
NPEANPUATUIX TTO3BOJIIET CHU3UTh 0OHEMBI MOJIMTOHA OMACHBIX OTXOJI0B U3bSITUEM
U3 HeTO He(Tera3ps3HEHHBIX TPYHTOB, YTO MOYKET BHECTH CYIIECTBEHHBINA BKJIAJ B
YCTOMYMBOE pa3BUTHE BBICOKOIOPHOTO peruoHa.  Vcnonb3oBanue wmerona
duTopemMenuan Ha 3aBEPIIAIOIIEM JTale OYUCTKA TPYHTOB 3arpsi3HEHHBIX
He(TENpPOAyKTaMH B YCJIOBHSIX BBICOKOTOpbs Ha BbicoTe Oojee 3500 M.H.y.M.
aKTyaJlbHO KaK C DJKOJOTMYECKOM, TaK U C SKOHOMHUYECKOHM TOYEK 3pEeHHUS.
YcTaHOBNIEHO B 1IE0OM (PUTOTOKCHYECKOE NEHCTBUE HE(PTIHOTO 3arpsiI3HEHUS MTOYB
Ha POCT W mpouspacTaHue pactenuil. OnHako, Ha 20-e CyTKH NpOU3pacTaHUs
oTMeYaycsl CTUMYIUpyronui 3hdextT HePTIHOTO 3arps3HEHUs] HA POCT KOPHS U
cTebia pacteHuii, Ho Ha 40-e CyTKU OHO BCE K€ OKa3bIBAJIO yTrHETaroIIee AeiCTBIE,
B TO BpeMs Kak ()OHOBBIE 00pa3Ilbl MPOAOIHKAIU pacTi. HecMoTpsi Ha BEIpaXKeHHOE
($UTOTOKCHYECKOE NEHCTBUE TOKCHKAHTAa, BBICOKOTOPHBIC DPACTEHUs, TaKue Kak
oBcsinuna Basutucckas (Festuca valesiaca Gaudin) u rieBen MmHorosetauit (Lolium
perenne)  TPOABISUIA  CHOCOOHOCTH  NPOU3pACTaTh  HA  3arpsA3HEHHOM
He(TENPOAyKTaMH TPYHTE, YTO BAXKHO JIJISl YJIYUIIIEHUS Ta30BO3IYIITHOTO PeXUMa
He(dTe3arpsA3HEHHOrO TPYHTA U YJIYUIIEHHUs €ro CaMOOYHUIIAIOUIEeH CIOCOOHOCTH.
Takum oOpazom, MeTon (duTOpeMeanaIuu C HCIOJb30BAaHHEM IUIEBENA
muorosietHero (Lolium perenne) u oBcsHuibl Baymucckou (Festuca valesiaca
Gaudin), TUMMYHBIX MPEACTaBUTEIEH BBICOKOTOPbS, CIIOCOOHBIX MPOU3pPACTaTh Ha
BbicoTe 3000-4200 M.H.y.M W TOpOSBUBIINE YCTOMYMBOCTH NPOU3PACTATH IPHU
OTpe/IeICHHOM yYpOBHE HE(TSAHOIO 3arpsi3HEHUs] MOTYT OBITh MCIOJB30BAHbBI IS

peabunuTanuu HedTe3arps3HEHHBIX TPYHTOB HA 3aBEPIIAIONIEM 3TAre UX OYUCTKU
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U TpedyeT NpOJOJDKEHHS  HUCCIEJAOBAHMM IO  HM3YYEHUIO  HU3MEHEHUs

(U3HOTOTUYECKUX CBOMCTB ATUX BHICOKOTOPHBIX PACTECHUN .

5.3 Memoo ¢pumomecmuposanusn 011 OYeHKU CHUNCEHUA PUMOMOKCUYHOCHU

C11a003aCONEeHHBIX NOYE NPU 000ABTEHUU KOMROCMA

[To nanubIM omyOnMKoBaHHBIM B cTaThe [461]: “Kbipreizckas Pecnybnuka ropHas
CTpaHa, OKPY>KCHHas MYCTBIHSAMHU, C PE3KUM KOHTHHEHTAJIbHBIM KIIMMATOM,
obsaaronas 3HAYUTEIIbHBIMU IO ISIMU 3aCOJICHHBIX MOYB,
XapaKTEPHU3YIONIUXCSI OT CIA0OIMIETOUHbIX 0 MIENOYHbIX 3HadeHusimu pH (7,2 —
8,9). B 3emnenenpueckoi 30He HacuuThiBaeTcs 0ojee 500 ThIC. Ta 3aCONCHHBIX U
0KO0J10 450 ThIC. ra COJIOHIIEBATHIX MMOYB, 3HAYUTEIIbHAS YACTh KOTOPBIX TPUXOAUTCA
Ha opomaeMyro mnaimiHio [462]. 3acojieHHbIE MOYBbI MPUBOAAT K 3HAYUTEIBHOMY
CHIDKEHHMIO YPOXKAHOCTU CEJIbCKOXO3SUCTBEHHBIX KYJIBTYpP, YTO OTpa)kaeTcsl Ha
OJaromnoayyun MecTHOTO HacesneHus:, 50% KOTOPOro 3aHSATO B CEIbCKOM XO31CTBE
1 Bcero juiib 7% uin okoyio 1,2 MIIH.ra 3eMellb CUMTAIOTCS MaxXOTHbIMU [463],
OJIHAKO MMEETCS] TEHACHIUS COKpAICHUS 3€MENlb CEJIbCKOXO03SUCTBEHHOTO
Ha3HaueHuss  [464]. IlpemyioxeHbl  pa3auyHble  METOABI  MEIUOpaluu
c1a003aCcoJICHHBIX IOYB, B YAaCTHOCTH MCIOJIB3YIOTCS a30THbie U (ocdopHbie
yA0OpEeHUsl, KOTOPhIE 3a4acTyI0 MJI0XO0 YCBAMBAIOTCS U OTPUIATEIBHO BIUSAIOT Ha
OKpYy>Karolyto cpeny [465]. YueHnsie Bcero Mupa CTOJIKHYJIUCH C 3TOM TPEBOKHOM
CUTyalluel | TBITAIOTCS TPEOJOJETh €€ INyTeM I[IOMCKa aJbTePHATUBHBIX
HCTOYHUKOB, KOTOPBIC SIBISIOTCS IKOHOMHYECKH J(P(HEKTUBHBIMU M HE OyayT
o0nazaTh HEraTUBHBIM BIUSHUEM Ha OKpyXxarolyto cpeny [466]. IIpoOGnema
OCTaeTCsl BEChbMa aKTyallbHOH, TpeOyeT MOMONHHUTEIbHBIX WCCICIOBAaHUN U
MPEAJIOKEHHUS] HOBBIX METOJIOB YJIYUILIEHUS COCTOSIHUSI TIOYB, MPEXJE BCEro s
CHUKEHUS UX PUTOTOKCUYHOCTH .

CormacHo omyOJMKOBaHHBIM JaHHBIM B cTaThe [467]: “Martepuanom st

I/ICCJICILOBaHI/Iﬁ TOKCHUYHOCTH IIOCIIYKHIIA ITIOYBBI qYﬁCKOﬁ 06J'IaCTI/I, KOTOPBIC
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otHOCATCS K CeBepo-KbIPrbI3cKoi MPOBUHIIUN - OTHOMY M3 HanboJiee 3aCOIEHHBIX
PETHOHOB CTpaHbl. V3ydaeMblie MOYBBI OTHOCSTCS K C1a003aCOJICHHBIM, C HU3KUM
coaepxkanreM rymyca (1,30%)”. ArpoxuMudecKue Moka3zaresid U3y4yaeMbIX MOYB

npuBeaeHbI B Ta0m. 5.3.1.

Tabmuma 5.3.1 - ArpoxuMuuecKkue MokaszaTesi M3ydyaeMbIX MOYB: UCTOYHUK H.

TorybaeBa [468].

pH 8,20
Cymyc (%) 1,30
Aot o6mwuii (%) 0,062
dochop oburmii (%) 0,131
Kanuit o6muii (%) 1,56
EMkocTh nornomieHust (Mr-3kB) 14,0
[Tornomenusiii Na (Mr-3kB) 0,17

CormacHO JIaHHBIM ONYOJIMKOBaHHBIM B cTathe [467]: “llens manHOTO
HKCIEPUMEHTA 3aKJII0UYaIach B OIEHKE YJIYUIlIEHHUS] arpOXUMUYECKUX MOKa3aTenen
c1a003aCoJIEHHBIX TIOYB IO PA3BUTHUIO TECT-PACTEHUN METOJOM HKCIPECCHOTO
dutorectTupoBanus. B KkadecTBe MOYBOYJIYUIIUTENS MCIOJb30BAIN KOMIIOCT,
MOJIYYeHHBIN U3 TBEPABIX OBITOBBIX 0TX0A0B (THO), KOTOpHIi OBLIT HHUIIMMPOBAH U
peanu3oBaH NpoekToM “Yu yaka’” [466], B X071e pabOThl KOTOPOT'0 OBLJT OPraHN30BaH
coop u komnoctupoBanue THBO, B kauecTBe MOAEIBHOTO OOBEKTAa OBLI B3AT
MHOT'O3TaKHBIN 10M B MKp.”XKan”, B skcnepuMenTe yyactBoBaio 12 kBaptup. 3a 6
MeCSIIIEB TPOBEJACHHOIO JKCIepUMEHTa ObLI0 HakorieHo 2430,8 Kr MUIlEeBBIX
orxon0B u monydeHo 200 kr OmoOKoMmocTa, OBLJIO MOACYUTAHO, YTO W3 12 Kr
MUIIEBBIX OTXOJ0B MOKHO MOJIY4YHUTh | Kr yucToro 6uokommnocra. CiegoBaTenbHoO,
OpTraHU30BaB PEIUKIUHT JO TMOMaJaHusl OPraHUYECKUX MHUIIEBBIX OTXO0JIOB B
MYCOPHBIM TIOJUTOH BO3MOKHO YMEHBIIUTh OOBEM BHIOPACHIBAEMBIX MHUIIEBBIX

0TX0710B B nojurod ThO ropoja buiikek u mojsy4aTs 1eHHBIH OHMOKOMITOCT.
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JUis1 SKCTIeprMEeHTa UCTIONB30BaIM CyXoi KomnocT B go3e 30t/ra; 45 t/ra u 75 T/ra
U BOJHBIM 3KCTpakT KomrocTta [467]. B kauecTBe CTaHIApTHBIX TECT-KYJIbTYp
IPUMEHSIN KOPMOBYIO peny (Brassica rapa L.) u oBec noceBHou (Avena sativa L.).
[Ipu BbIpalIMBaHUU TECT-KYJbTYp ¢ J0OaBJICHHEM CYXOro KOMIIOCTa B
COOTHOIIEHHMM TOYBBI Ha cyxou kommocT 9:1; 6:1; 3:1. Mcnonb3oBaHue Cyxoro
KOMIIOCTa B Pa3HBIX COOTHOLICHUSX HE AU CYIIECTBEHHOTO yIIyUIICHUS CUTYallun

(pucyHnok 5.3.1) .
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Pucynok 5.3.1 Poct tect-kynbTyp B cnabosaconeHHoit mouBe (Uyiickas o0:1.,
Ksipreizcran) ¢ 1o06aBiaeHUEM CyXOro KOMIIOCTa Ha 25-€ CyTKHU: a-KopMoBas pena B.

rapa, 6-oBec oceBHOU A. Sativa: uctounuk H. ToryGaesa [467].

B o6pa3nax ¢ cyxum KOMIIOCTOM ceMEHa B. rapa He Jalnu BCXO/0B, a pOCT KYJIbTYpPhI
A. sativa ObUI 3aMETHO YTHETEH 10 CPaBHEHUIO ¢ KOHTposieM. Takum oOpazoM, He
OBLJIO OTMEUYEHO IOJOKUTEIBHOIO BIIMSAHMS CyXOro kKommocTta. B To e Bpems
BOJHBIE 3KCTPAKThl KOMIIOCTA 3aMETHO CTUMYJHMPOBAIN PA3BUTHUE TECT- KYJIbTYP

(pucyHok 5.3.2).
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Pucynok 5.3.2 Poct TecT-kynbTyp B ciabo3aconeHHod mnouBe (Uylickas o0,

Kbipreizcran) ¢ mo0aBieHUEM BOJHOTO JKCTPaKTa KOMIIOCTa Ha 25-€ CyTKH: a-

KOpMOBasl perna B. rapa, 6-oBec moceBHOU A. sativa: uctounuk H. Toty0OaeBa [468].

[Tonoxutenbubli  GUTOIPGEKT SKCTPAKTOB HAOMIOAAICS BO BCEX BapHAHTAX,
OJIHAKO, HAWJTy4lllee pa3BUTHE pacTeHUN oTMeueHo npu gobdasneHuu 20% BOIHOTO
HKCTpPAKTa KOMIIOCTA.

Takum o0pa3oM, coOrJacHO TIOJYYEHHBIM JaHHBIM [467]: “...c TIOMOIIBIO
(GuUTOTECTUPOBAHUS YAAIOCH CPABHUTH PUTOIPPEKTHI IBYX BapHUAHTOB JOOABOK K
cnabo3acojieHHbIM TOYBaM. BbIsiBIEHO oNTHMajabHOE BO3ACHCTBHE TpU
noGasiennn 20% BOAHOTO HSKCTPAKTa KOMIIOCTa, KOTOpO€ OBbUIO BBIPAXKEHO B
yBEJIMYEHUEM [UIMHBI KOpHS M cTeOns pacteHuil. lMcmomp3oBaHue ke Cyxoro
KOMIIOCTa B KauyecTBE MeEJIMOpaHTa cJab03acoJieHHbIX I[IOYB HE Jalu
MOJIOKUTENIbHBIX Pe3yJIbTaToB. TakuMm 00pa3oM, OpraHM30BaB PELUKIMHT TBEPIBIX
OBITOBBIX OTXOJI0OB MOXKHO TOOUTHCS] CHUKEHUS KOTMYECTBA OPTaHUYECKUX OTXOJ0B
MOMalaeMbIX B MYCOPHBIN TOJIMTOH, a TIOJyYEHHBIH MPOAYKT B BUIE KOMIIOCTA

MOJKET OBITh MPUMEHEH JIJIs1 MEIMOPAIUH CJI1a003aCOICHHBIX TIOYB”.

3akmouenne: B 1iaBe 5 npuBeAEHb METOIbl, MOAXOAbl W IPUMEPHI

IMMOJOKUTCIIbHBIX ITPAKTUK PAIXMOHAJIBHOI'O HCIIOJIB30BAHUA ITPUPOAHBIX PECYPCOB B
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peruoHax IOJBEP/KEHHBIX TEXHOTC€HHOMY BO3JEHCTBHIO. [aBHOM 3amaden npwu
OpraHM3allM JIEATEIbHOCTH IPOMBILIUIEHHBIX OOBEKTOB SBISETCS OOecredeHue
MaKCUMaJIbHOW LUPKYJISIPHOCTH UCIOJIb30BaHUSI KaK MPUPOJHBIX PECYpPCOB, TaK U
OTXOJI0B, BO3HUKAIOIIUX B Ipolecce ux padotsl. [IpoBeneHHble ncciaenoBanus u
IIOJlyuYEHHBIE pPE3yJIbTaThl IOKa3ajdu, YTO He(dTe3arps3HEHHbIH TIPyHT IOCIE
OHopeMeaUalMOHHbIX pPa0d0T MOXKHO MCHOJB30BaTh B KAue€CTBE ITOKPOBHOIO
MaTepuaia AJs MOJIUIOHA, YTO TO3BOJUT HE TOJBKO COKPaTUTh OOBEM OTXOJIOB Ha
NOJINTOHE, HO M COKOHOMMTb YMCTBIA TPYHT Il NOKpbITHS. Opranuzanus
KOMITOCTUPOBAaHHS TBEPAbIX OBbITOBBIX 0TX070B (THO) Ttakxke crnocoOcTByeT
YMEHBILIEHUIO 00BbEMa MOJIMTOHA U [TO3BOJISIET IOJIYYUTh KaU€CTBEHHBIM MEIHOPAHT

JJIA 3aCOJICHHBIX ITOYB.
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SAKIIOYEHUE

VYcraHoBiieHa HEOOXOIUMOCTh CMeHbl mapaaurmbl [IJIK u monosnHeHue
CHUCTEMBI PKOJIOTHYECKOTO MOHUTOPHHIA BOJHBIX W MOYBEHHBIX IKOCUCTEM OoJiee
WH(OOPMATUBHBIMU,  MHTETPUPOBAHHBIMM,  KOMIUIEKCHBIMM  METOJaMU U
uHMKaTopamu. Mcroiap30BaHHbIE, B JAHHOM KMCCJIEIOBAaHUU TaKUE WHJIEKCHI KaK:
koddunment odoramenus (EF), ungexc reoakkymyssiiuu (Igeo), koaddurment
sarpsisHeHust (CF), crenenp 3arpsizHenHuss (Cd), HWHAEKC MNOTEHIMATILHOIO
skonoruueckoro pucka (PER) u unnekc skonorudeckoro pucka (RI), mo3sossitor
ONPENICINTh YPOBEHb 3arps3HEHUS MOYB TSHKEIBIMU METaUIaMH, M ONPEIEsIoT
CTpaTEeruio YyCTOMYMBOIO PA3BUTUSI M OXPaHbl OKPY>KAIOIIEH Cpebl.

Onpeneneno, dYro HaumboJiee TOJIEPAHTHBIMU K  3arpsS3HEHUI0  TOYBBI
He(TeNnpoIyKTaMH OKa3aJIMCh TaKUE KYJIbTYPhl Kak KyKypy3a caxapHas (Z¢éa mays),
oBec moceBHOM (Avéna sativa L.), ropox moceBnoii (Lathyrus oleraceus) u acmapiier
noceBHOM (Onobrychis viciifolia). Ix Bcxoxkects coctaBmia 88,3%, 85%,67,86%,
55% cOOTBETCTBEHHO. JTO CBUAETENBCTBYET O TOM, YTO YKAa3aHHBIE BHUABI MOTYT
ObITh  MCIOJIb30BaHbl B  (UTOMHAMKAIMKA He(pTe3arpsA3HEHHBIX IMOYB U
(bUTOPEKYIbTUBAIIMKM CYTIECUaHON MOYBBI MPU YCIOBUM YMEPEHHOTO 3arpsi3HEHUS
He(TENnpOayKTaMH.

BrisBiieHO, 4TO GUTOMHIUKAIIMOHHBIE TTOKA3aTeNN 00JICNIUXU KPYIIIMHOBUTHON
(Hippophae rhamnoides L.), ocHoBaHHbIe Ha MOP(OJOTHUECKUX HU3MEHECHHSX, a
TaK)K€ Ha POCTE W PA3BUTUHM PACTEHUS, MOTYT OBITh MCIOJb30BaHBI B KauyeCTBE
OMEePaTUBHBIX MHAUKATOPOB CTENEHU HArPy3KH MPUOPEKHBIX IKOCUCTEM.

VYcraHoBiieHa HEOOXOJUMOCTh HM3MEHEHHS B HAIIMOHAIBHYIO MPOrpamMmy
HKOJIOTUUECKOTO MOHUTOpHUHra o3epa HMcceik-Kynb, BKIoWass B €€ COCTaB
ompeiesieHre okazaTens “xynopodumi-a” u uaaexca TLI.

Co3nanbl MHTETPUPOBAHHBIE  JKOJIOTO-3KOHOMUYECKHE TOKa3aTelnu IS
OIICHOYHO-KapPTOrpaPUIECKUX MOJIENICH TEPPUTOPUIA, TIOJIBEPraIONIUXCS BBICOKON
AHTPOIIOTEHHOW Harpy3ke. YCTaHOBJEHAa 3HAYMMOCTh TMPOBEJCHUS OLEHKHU

YA3BUMOCTH HpI/I6pe)KHBIX 9KOCHUCTEM C Y4YCTOM CHGI_[I/I(I)I/I‘-IGCKI/IX MMpUPOIaHO-
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KIIMMAaTUYECKUX W COIHMATBHO-DKOHOMHUYECKUX YCJIOBHHA IEJIEBON TEPPUTOPHUHU.
Hcnonp30BaHHBIA B MCCIEAOBAHUM HHTErpalibHBIA HHACKC ys3BumocTu (ICVI)
MO3BOJISIET Y4YECTh IMPOCTPAHCTBEHHYIO B3aWMOCBSI3b MEXKIy MapaMeTpaMu
COIMAIbHO-DKOHOMUYECKOTO  PAa3BUTHS  TEPPUTOPHUM U IKOJOTHYECKUM
MOTEHIINAJIOM.

Pa3paboTtana u BHeIpeHa COBpEMEHHAS MOJIEIb SKOJIOTUYECKOTO0 MOHUTOPHHTA
skocucteMbl o3epa Mccbik-Kynb mo3Bosisitonias OleHuBaTh CTENEHb 3arpsa3HeHus,
CBOEBPEMEHHO  BBIABIATH  Yrpo3bl M pa3pabarhlBaTh  CTPATETUH IO
MPEIOTBPAIICHUI0O ¥ MUHHUMU3AIIMU HETATUBHOTO BO3JCHCTBUSA Ha DKOCHUCTEMY
o3epa, KOTopas NPUMEHSETCS PEruoHATIbHBIM OpraHoM YIpaBjeHusi B cdepe
OXpaHbI OKPYKAIOIICH CPeIbI;

[IpeayioxkeHa  TEXHOJOTHS  peMeauaIiuu IPYHTOB, 3arpsi3HEHHBIX
He(TEPOTYKTAMH, JIJIS1 YCIOBHIA BBICOKOTOPBSI M XOJOJHBIX KIUMATHYCCKUX 30H
pynauka Kymrtop. YcTaHOBIIEHO, YTO METOJN OMOCTUMYJIHMPOBAHUS SBISETCS
3 PEKTUBHBIM U 11€71€CO00pa3HBIM.

YcTaHoOBIIEHO, YTO METOA (QUTOpEeMEAuallud C HCMOJb30BAaHUEM IUICBENA
muorosnetHero (Lolium perenne) u oBcsHuIBl Bayutucckoid (Festuca valesidca
Gaudin), THIIMYHBIX MPEICTaBUTEIEH BHICOKOTOPbSI, CIIOCOOHBIX MPOU3pPACTaTh Ha
BbicoTe 3000-4200 M.H.y.M M NOPOSBIAIOIINX YCTOMYMBOCTH K ONPEAECIECHHOMY
YpPOBHIO  He(QTAHOro  3arps3HeHus, ddekTuBeH 1 peaduIuTaluH

He(Te3arpsA3HEHHBIX TPYHTOB Ha 3aBEPIIAIOIIEM ATAe UX OYUCTKH.
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HPAKTUYECKHUE PEKOMEHJALIUHN

1. PekomennoBano wucnonb3oBath kod(p¢uuuent obdoramenus (EF), unumekc
reoakkymyssiiun (Igeo), koadpdunment 3arpszuenus (CF), crenenp 3arps3HeHus
(Cd), unpmekc mnoteHmaabHOro osKojgorudeckoro pucka (PER) wu wuHnmekc
skonoruueckoro pucka (RI) mns omnpeneneHus ypoBHSL 3arpsi3HEHHS IOYB
TSDKEIBIMU METAJIJIaMHU.

2. PexoMeH10BaHO HCMOJIb30BaTh MOP(POJIOTrMUYECKUEe H3MEHEHUs OOJENUXu
kpymmHoBuaHoi (Hippophae rhamnoides L.) B kadecTBe oOmepaTHBHBIX
WHIMKATOPOB CTEIEHU HArPY3KU MPUOPEHKHBIX IKOCUCTEM.

3. PekoMeH/I0BaHO  BHECTM HW3MEHEHUS B  HAUUMOHAIBHYIO  CUCTEMY
HKOJIOTMYECKOTO MOHUTOPHUHTA 03epa Mcchik-Kyib, BKIIOUEHHEM B €ro MIPOrpaMmy
napamerpa "xmopodumi-a" u TLI unmexca (aktel BHeapeHuss ot 13.08.2024;
20.08.2024r.).

4. PexoMeH10BaHO HCTOJIB30BaTh MHTErPpAIbHBIN HHACKC ysi3BuMocTu (ICVI),
JUIST KOMITJIEKCHOM OLIEHKH BIUSHHS KaK COLMAIbHO-YKOHOMHYECKOTO Pa3BUTHUS
TEPPUTOPUH, TaK M HKOJOTMUECKOTO MOTEHIMaNda SKOCHCTEMBI, 4YTO SIBISETCA
KITFOUEBBIM JUISI IOCTHKEHUS JOJATOCPOUYHOTO YCTOMYUBOTO PA3BUTHS.

5. Pa3paGoTanbl pekoMeHIAaMU M  PYKOBOJACTBO IO  PEKYJbTUBALMH
HedTe3arps3HEHHOTO TPYHTa MOJMroHa omacHbiX 0Txo70B 3A0 "Kymrop" T'onn
Komnanu. PexomeHIyeTcs HMCHOJBb30BaTh OYMIIEHHBIA TPYHT NPH TMOCIOHHOU
3aChIlIKE B KAU€CTBE H3OJHUPYIOLIET0 M PEKYJIbTUBAIMOHHOTO CJIOSI IMOJIMTOHA
pyAHUKA (aKT BBITTOJTHEHHBIX padoT ot 24.12.2019, C-6123 ot 13.11.2018).

6. PexoMeHI0BaHO  HMCHOJIB30BaTh ~ METOJl  OMOCTUMYJIHUPOBAHUS,  IpHU
peMenuanuu  He(Te3arpsi3HEHHbIX TI0YB Kak HauOosiee HPGEKTUBHOTO U
1€JI€CO00Pa3HOro B YCJIOBHUSIX BBICOKOTOPbS M XOJOJIHBIX KIMMATUYECKUX 30H

pynnauka Kymrop.
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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
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