WHHOBALIMOHHOE PA3BUTUE U BOCTPEBOBAHHOCTb HAYKM B COBPEMEHHOM KA3AXCTAHE

rojioM. [Ipu o6paboTke cemsia ropoxa B 2018 roay ona coccrasisuia 22,4 %, a8 2019 roxy — numb 7,7
%.

DddexkTuBHOCTh Tpenapara buorens B 3HAYMTENBHOH CTENCHH OMPENENSETCS CPOKOM €ro
ucnonp30Banus. B OonbimmHcTBe ciiydaeB HanOombimuid 3ddekr obecnieunBaeT 00pabOTKa CeMSH U
HECKOJIBKO MeHbIlle 00paboTka moceBoB. OnHako, ABYKpaTHas oOpa0OOTKa, CeMSH M IOCEBOB,
3HAYUTEIILHO TOBBIIIACT 3PPEKTUBHOCTH Mpenapata (Tadi. 2).

Tabruya 2
Ypoorcaiinocms kynemyp 6 3agucumocmu om RPUMEHEHUs: OP2aHUyecko20 yoobpenus Buozens, m/2a
Bapuant ITmenwna o3umast Paric o3uMbIi Cos IToaconueynuk
Kontposb 6,40 2,63 3,12 2,09
O0paboTka ceMsiH 6,85 3,03 3,43 2,44
Obpadotia 6,85 345 341 2,24
pacTeHui

UccnenoBanust u3 wusydeHuss 3(QPEeKTUBHOCTH OTAENBHBIX arponpuéMoB M IpenapaToB B
3aCyNUIMBBIX YCIOBHUAX 103HON CTENu MO3BOJMIN BBISIBUTh BO3MOYKHOCTh UX MPUMHHEHUS B CUCTEME
OMOJIOrMYecKoro 3emuleienus. OTO Jalo BO3MOXKHOCTb pa3paboTaTh MPOEKT CEBOOOOPOTa IO
BBIPAIIUBAHUIO 36PHOBBIX, 36pHOO0OOBBIX M KPYIISHBIX KYJIBTYP B CHCTEME OPTaHMYECKOT0 3eMIIEACTIHS
1 3aJI0KUTh €70 B HATYype Ha ONBITHOM ToJie MIHCTUTYTa OpoIIaeMoro 3eMiIeAeusl.

OnpIT BKIIOYAET OCHOBHBIE IMOJIXOABI, KOTOpBIE OBUIM TPHUBEICHBI BBIIIE U COCTOUT W3
HIeCTHIIONBHOTO ceBoobopoTa: 1. [opox; 2. ITmennna ozumas msrkast; 3. Hyt; 4. [Tmennna ozumast
TBepaas; 5. Jlen macnuunbiii; 6. Ilpoco. OH BKIIOYAaeT HCCIEAOBAaHHME B YETHIPEX BapHaHTax
npumeneHus mpemnapaTtoB: 1. [lpemapartbl, paspabotanHble B HaydHbIX yupexxaenusix HAAH, -
WHCTUTYT CEeNbCKOXO3SIMCTBEHHOW MUKPOOMONIOTHM W arpolpOMBIIIICHHOTO TPOU3BOJICTBA U
Wncturyt "buorexnuka"; 2. Ilpemaparst T BTY Lentp; 3. Ilpenaparsl komnanuu Oko Pocr; 4.
BrIpanBanue Bcex KylbTyp MO TPaJUILIMOHHON TEXHOJIOTHH.

OTH HCCIIeAOBaHMS BBISIBUJIM BO3MOMKHOCTb BBIPAIIMBAHMS OKOJOTHMUYECKH O€30IacHOM
NPOAYKIMU TpH pa3pabOTAaHHOW HaMHU CHCTEME opraHudeckoro semsepenusa. OJHAaKO cieayer
3aMETUTh, YTO YPOXKAHHOCTh BCEX KYJIbTYp IpU Takoil cucteme Ha 12-21 % HMXKE TpaaWIMOHHON
TexHoJiornu. Kpome TOro, oHM BBISIBUJIM U HEKOTOpHIE ciadble Mecta. JTO OOpn0da C COpHSIKaMH,
KOTOPYIO HEBO3MOYKHO IPOBECTH MOKA YTO OHMOJIOTHYECKUMH METOAaMH M yXyIIIEHHE KauecTBa 3epHa
W MYKM MNIICHUOBI. PemieHune 3THUX BOMPOCOB TpeOyeT NalbHEWIIMX WCCIIEIOBAaHUN, Kakhe MBI
TUIAHUPYEM MPOBECTH B Oy IyIIEM.

YK 556.51
BJIUSHUE AHTPOIIOT'EHHOM JEATEJIbHOCTU HA BACCEMH PEKH 1Y

Ko3bikeeBa A.T., Ta:kenoBa A.W.
Kazaxckuii Hayuonanvuolll acpapHwslil yHUgepcumem, Anmamoi
Hayner6aii C./1.
Tapasckuii cocyoapcmeennviil yuugepcumem umenu M. X. [{ynamu, Tapa3

AKTyaJIbHOCTH mNpodJembl. [lomyuenuem cyBepeHuTeToB pecnyOnuk lLleHTpanbHoit Asum
W3MEHWJIA TEeONMOJINTUYECKYI0 CHUTYyallllo, aJMUHHCTPATHBHbIE TPaHMIBI MEXIY OTAEIbHBIMU
COBETCKUMH pecIlyOnuKaMu TpaHC(HOPMHUPOBAINChH B MEXKIOCYJapCTBEHHBIE, B pe3yJibTaTe 4ero
OacceifHbl MHOTHUX PEK OKa3alllCh Ha TEPPUTOPHU pasHBIX T'OCYAapCTB, MPOBOJSIINX COOCTBEHHYIO
CTPATETHIO HCIOJIb30BAHHMSA BOJHBIX PECYPCOB. B CBA3M C JTHUM IIPH MCIONB30BAHHU H OXpaHE
TPAHCTPAHWYHBIX BOAHBIX OOBEKTOB rocynapcTB LleHTpasbHONH A3MHM OCTalOTCSl HEpelIEHHBIMU
MHOTHE BOIIPOCHI, ONIpeieNIieMble TPAHCTPAHUYHBIM XapaKTepPOM BOAHBIX 0acceiHOB.

Wzmenunace 3konoro-reorpaduueckas cuTyalus Ha NPUTPAHUYHBIX TEPPUTOPHAX OacceiiHa
peku Iy, pacmonoxenHoro B npenenax Keipremckoit Peciyonukn u PecyOonmuku Kasaxcran, rue
YIpaBICHUE M OXpaHa TPAHCTPAaHWUYHBIX BOIHBIX PECYPCOB IIPHUBEIN K BOZHUKHOBEHHIO KOMILIEKCA
po0JIeM HCIOJIb30BaHUSl BOJHBIX PECYPCOB U CBSA3AHHBIE C HUMM YIPaBJIEHHUS SKOJOIMUECKHMU
puckaMu. BaxkHeWmmuM (akToOpoM pa3BHTHS IKOJIOTHUECKUX MPOOJIeM B Mpesenax TPaHCTPAHUIHOTO
Oacceiina peku llly sBisIeTCS HHTEHCUBHOE XO3SIICTBEHHOE OCBOCHHE PETHOHA. ATPOIIPOMBIIIIICHHOE
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MHHOBAUMOHHOE PA3BUTUE U BOCTPEBOBAHHOCTb HAYKN B COBPEMEHHOM KA3AXCTAHE

BojomoTpebieHNe B Tpenenax pedHoro Oacceitna Illy mposBiser ceOs kKak MOIIHBIH (hakTop,
OTIpe/IeTISIIoImNi 0€3B03BpaTHBIE MTOTEPH CTOKA, a MPOMBIIIJICHHOE BOJIOOTBEACHUE - KaK OMACHEUIITHHA
HCTOYHUK 3arpsi3HEHUSL.

K skonoruueckum npodiemam, MposBIIEMBIX B IpeAenax TpaHcrpaHuuHoro Oacceitna pexu [y,
OTHOCSTCA TIPOOJIEMBI, OIpeaenseMble (OHOBBIMU TNPHUPOAHBIMH YCIOBHSIMH U XapakTepHu3yemble
OOITHOCTHIO IPOCTPAHCTBA, KOTOPHIE HE TPEOYIOT pelIeH i Ha YPOBHE MEKTOCYAAPCTBEHHBIX CTPYKTYP
B CIUTy TJI00aibHOTO (C MI3MEHEHHEM KIIMMara) XapakTepa v Mpo0JIeMbl, onpenensieMble TPUPOIHBIMU
U NPUPOJHO-TEXHOTEHHBIMH TPOLIECCaMH, Peanu3alysi KOTOPBIX B MpenesiaX OJHOTO M3 CYyOBEKTOB
IIpUrpaHudbsa CHOCO6Ha IMPUBECTU K OTPULATCIIBHLIM IMOCICACTBUAM B IpPCACiIaxX APYroro, a TakxKe
poOJIEeMbl MaJIOBOIbS, HCTOIICHHUS BOJTHO-OMOJIIOTHYECKUX PECYPCOB W 3arps3HEHHS NOBEPXHOCTHBIX
BOJ.

Heab uccaeq0BaHuii — IPOrHO3UPOBATH BIMAHUE aHTPOIOI€HHOH AEATENFHOCTH Ha BOAOCOOp
pexu Ly Ha OCHOBE CHCTEMHOT0 aHaNM3a MHOTOJIETHUX MaTepHalioB MO HCIOJIb30BaHHUIO 3eMENIbHBIX U
BOJHBIX PECYPCOB MEIMOPALUU CEIbCKOX03IMCTBEHHBIX 3EMEIIb.

Marepuansl U MeToAbl HccheqoBaHus. Ha OCHOBE 93KOJIOTMYECKOTO PallOHUPOBAHMS
naaamadTHO-reorpa@UYecKuX 30H TIOJIOKEHO OTpeAelieHHe OIICHKH ITOYBEHHO-IKOJIOTHIECKON
00cTaHOBKH JaHAmaTa UM arpoiaHamadra ¢ UCIOIb30BaHUEM MeToojornyeckoro moaxona M.I1.
Aiinapoa u B.X. Xauarypesna [1], XK.C. MycradaeBa u A.T. Ko3bikeeBoil [2], BBITEKAOMMX U3
(hyHIaMEHTATBHBIX IPUPOIHBIX 3aKOHOB M, TIPEXK/IE€ BCET0, 3aKOHOB COXPAaHEHHS BEIIECTBA U SHEPTHH,
M3MEHEHNE KOTOPHIX BBI3BAHO AHTPOIOTEHHBIMHU (haKTOpaMHu. AHTPOTIOTEHHBIE (AKTOPHI 3a4acTyIO
OKa3bIBAIOT HETaTUBHBIC BO3/ICHCTBUS Ha YENOBEKA, Ha YCIOBHS €T0 XKU3HU U COCTOSIHHE 3/IOPOBbSL.

J1J1s OLIEHKH 9KOJIOTMIECKOT0 COCTOSIHUS HPUPOIHON CHCTEMbI He0OX0rMa 0000IIEHHAS OLIEHKA
CIeKTpa OHWOJOTMYECKUX OTKJIMKOB >KMBOTO OpraHu3Ma (4ejoBeKa) B OTBET Ha BO3JCHCTBHE
3arps3HATENCH  BHEITHEW cpedpl. Hamwmume dSTUX  0o0mMMX  3aKOHOMEPHOCTEH  IO3BOJISET
MIPOAHAIIN3UPOBATh CIIOKUBIITYIOCS OOCTAaHOBKY W TEHACHIMIO €€ WM3MEHEHUsS B TEpPCIEeKTHBE, a
CJIeZIOBATENbHO, HAMETUTHh OCHOBHBIC IPUHIIUITHAIILHBIC TIYTH PEIICHUS IPOOIIeM.

Ha ocHOBe mnpennsoXkeHHOro METOAOJOIMYECKOTO MOAXOJa OLEHKH COCTOSIHMA HPUPOJHOU
CHCTEMBI, 3KOJIOTHYECKOE PaOHHPOBaHNE JAaHAMIAPTHO-TeorpadUIeCKUX 30H MOXKHO IMPOU3BECTH IO
NpUBENEHHBIM K03 duirienTaM HEraTMBHON peaklUuy Ha TEXHOTEHHble Bo3neiictBusi ( NR— mist

4enoBeka; [Ir - I cpelbl OOUTaHus): NR = NR/ NRmax; IIr = ITr/ ITr max .

Bemuunna NR u  IIr w3mensiercs or 0 go 1, npudem Bo3pactanue Kod()(HIIHECHTOB
CBUJIETEIHCTBYET 00 YXYAIICHHH CUTYAIIH.
[TpubnmxeHHpIE 3aBUCIMOCTH IS OIIEHKH 3TUX MapaMeTpoB UMErOT BH [1]:

(i i _ 5 i
NR=|SDj-qy [SE(r): Tr=1-=L2 4 g[S A Eik) |
1 1 D pb 1

rac: Dl - BKJIKOYACT 3apaXCHUC BO3AyXa ,[[e(bOJ'II/IaHTaMI/I, HUCIIOJBb30BaHUEC IIOA3C€CMHBIX BOJ,
3arpsA3HCHHBLIX AJ0XMMUKaTaMH, Ha MMATHECBOC BOIIOCH36)KCHHC " yXyAIICHUC Ka4€CTBa BO3ayXa IIpHU

HAJIMYAU B 30HE TEXHOTEHHBIX BBIOPOCOB OT NMPOMBIUUIEHHBIX 00bEKTOB; D ph - MCIONB30BaHHE HA
opolieHre pedHsix BoA; Dph — To e BO3BpaTHBIX BOA; Ej - dacTHbIe MapaMeTpbl yXYAIICHUS
CBOMCTBA KOMIIOHEHTOB (IVI1 4YeJIOBEKa 3TO - MUHAMHKA OOJIe3HEW, CBSI3aHHBIX C MOTpeOIeHHEM
3arps3HEHHON BOJIBI M 3apakeHUeM Bo3ayxa - Ej(r), 1t MOUBBI M CEBbCKOXO3SHCTBEHHOM KYJIBTYPBI

— COACPIKAaHUC B MMOYBC TOKCUYHBIX COHCI‘/'I, IJid TPYHTOBBIX BOJ| — IOBBINICHHUE UX MHUHEpAIU3allUN U

— % 5 *
ypous - Ej(k) ; [~ - monpaBounbiii kodpduieHT (I TOYB M TPYHTOBBIX Box S >1

o k
CENbCKOXO3SHCTBEHHEIX KynbTyp S =1); g, - MHTEHCHBHOCTb MOCTYIUICHHS ANOXHMHKATOB M
HUTPATOB B ITOYBBI U TPYHTOBBIC BOBI.
Benmannsr Ej (k) onenuarorcs mo dopmyne: Ej(k)=Fy(k)/ Fj(k), rtne Fy(k) n Fj(k)-
IUIOIIA]U, XaPaKTEPU3YIOIINE CBOMCTBA KOMIIOHEHTOB (3aCOJICHHE, YPOBEHb IPYHTOBBIX BOJ U JIp.) Ha
MPUPOTHYIO CHCTEMY COOTBETCTBEHHO B U 1) .
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26
HMHTEHCUBHOCTH MOCTYIUJICHUA AA0OXUMHUKATOB U HUTPATOB B I'PYHTOBBLIC BOJbI (q X ) " B IOYBY

n
(gYy ) OLEHMBAIOTCS IO SMIMPHIECKAM 3aBUCUMOCTSIM [1]:

G38=1-q%: gt =expl-(a-g+1/Rp).

IZie: ¢ - TIOCTOSIHHAS, 3aBHCAIIAs OT BHJA SIIOXMMUKATOB; g - MHTCHCUBHOCTh MH(QUIBTPALIOHHOTO
nUTaHus (B TOJISIX OT HOPMBI); R@ - THQUIBTPAIMOHHOE CONPOTHUBJICHHE.

OIEHKY 3KOJOTHYECKOTO COCTOSIHUSI OOBEKTa MPUOJIMKCHHO MOXKHO BBIMOJHUTD, HCIIOJIB3YS
MMEIOIIYIOCS TTPopaboTKy [ 1], 110 3aBHCUMOCTH:

D=1-¢" =1-expl-(@-qy + pi] ,

rae pj- napamerp, XapaKTePU3YIOIUM KOMIUIEKC IPUPOAHEIX YCIOBHM.

Pesynprarel uccienoBaHusl. DKOJOTMYECKOE COCTOSHHME JAaHAMA(OTOB B 3aBUCUMOCTH OT
BBICOTHOM OTMETKHM NOBEPXHOCTH 3eMin OacceiiHa peku Iy Bo BpeMeHHOM MaciiTabe mpeacTaBiIeHo
B Tabauue | 1 Ha OCHOBE UX COCTaBJIEHHAs KAPTA-CXEMa KOJIOTHIECKOTO pallOHMPOBaHUS IOKA3bIBACT,

YTO MX IMOCTENIEHHOE yXyIIICHHE TECHO CBSA3aHO C YCHIICHHUEM aHTPOTIOTC€HHOM AeATeIbHOCTH YeTI0BEeKa
[5;6;7;8;9].

Tab6muua 1
Okoustornueckoe paioHupoBanue Oacceiina peku Iy

Ne | ITokaszarenu [IpupopaHbie 30HBI U JaHIIAQTHBIE KATEHBI
ropHbil | ipearopusiit | [IpearopHsiid | paBHUHHBIN
(omroBH- | (TpaHCANMIO- | paBHUHHBIA | (cymepak-
anbHas) | BHAIbHAA) (Tpancak- BaJIbHAA)
BaJIbHAs)
1 2 3 4 5 6
B ecrectBenHbix ycaousix (1920 r.)
1 |OOmas momans ganamadpTos ( F ), 15.00 20.80 25.78 138.78
MJIH. T
2 |Ilmomaap OCBOGHHBIX MAHAMA(PTOB ( - 2.08 2.57 13.88
Fy),THIC. TA
3 |'mmporepmuueckuii Ko ummeHT 0.52-1.16| 1.16-1.61 1.7-4.8 7.1-12.6
(«MHIOEKC CYXOCTH - E)
[Ipomomkenue TabauIsr 1
1 2 3 4 5 6
4 |MlHTEeHCHUBHOCTH KPYyroo0OpoTa BOJIBI 0.2837 0.25160 0.03877 0.00005
(g=exp-1.5-R)
5 |VIHTeHCUBHOCTb NOCTYIUICHUS SIOXH- 0.5326 0.63780 0.91390 0.95120

MHKATOB ¥ HUTPATOB B MOYBY ( q&l )
6 |VIHTeHCUBHOCTH MOCTYIUICHUS SAOXIMH- 0.4674 0.36220 0.08100 0.04880

KaTOB U HUTPATOB B TPYHTOBBIE BOZBI (QJZC)
7 | o OCBOCHHBIX JTaHAMA(TOB 0.0000 0.0001 0.0001 0.0001
(Ei(ky=Fo!F)
8 |Koaddumment neratusHoit peakuuu yeno- | 0.3200 0.16000 0.16000 0.32000

BEKa Ha TeXHOTeHHBIC Bo3aeicTBUs ( NR )
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9 |Koaddumment nerarupHOM peaknuu cpenbl | 0.1600 0.16000 0.16000 0.16000
00MTaHUs HA TEXHOTECHHbIE BO3ACHCTBH (
nr)
10 |OueHka 9K0JIOTHYECKOTO COCTOSHUS 0.4674 0.36220 0.08100 0.04880
obBekTa - 9 =1— ay
11 |O6beM cOpackiBa€MBIX CTOYHBIX BOJT B 0.000 0.000 0.115 0.327
peky (W), km?
12 |06Bem peunbix Box (Wp ),KM3 0.851 1.328 1.151 1.637
13 | dons oObeMa BO3BpATHBIX BOJI, 0.00 0.00 0.10 0.20
cOpacbiBaeMbIX B peky (Vg )
14 |Munepanmu3anun Bo3BpaTHbIX Bog (Cg ), 0.00 0.00 1.00 1.50
r/n
15 |Crenenb yxyaUmeHUs! 3KOJIOTHUECKOM 0.16 0.16 0.20 0.20
obcranoBku (D =1— exp(—qg -Cg-Vg)
B anTponorennsix ycnoBusx (2018 r.)
1 | O6mias miomans nanamadToB ( F ), MIH. 15.00 20.80 25.78 138.78
ra
2 |Ilnomanb OCBOCHHBIX JaHAWAGTOB ( F)) - 33.10 69.35 39.42
),TBIC. Ta
3 |Tmaporepmudeckuii kKodpduireHt 0.52-1.16| 1.16-1.61 1.16-0.90 | 0.70-090
(«mHIEKC cyxocTh»)- R
4 |MHTEeHCUBHOCTH KPYroo0opoTa BOABI ( 0.28370 0.25160 0.35700 0.44930
g=exp(1.5-R)
5 |VIHTeHCUBHOCTH MOCTYIUICHUS SAO0XH- 0.53260 0.63780 0.67030 0.60650
MHKaTOB ¥ HUTPATOB B MOYBY (q;l)
6 |HTEeHCHMBHOCTB MOCTYIUICHUS 0.46740 0.36220 0.32970 0.39350
SJTOXVUMHUKATOB U HUTPATOB B TPYHTOBEIC
BOJIBI ( q)ec )
7 | domns OCBOCHHBIX JaHAMIadTOB 0.0000 0.0016 0.0026 0.0003
(Ej(k)=Fo/F)
TIponomkenue Tadaunesl 1
1 2 3 4 5 6
8 |KoaddunueHt HeraTHBHOM peakuu 0.3200 0.16000 0.62000 0.75000
YeJIOBEKa Ha TEXHOT'€HHbBIC BO3ECHCTBUS
(NR)
9 | KoadduuueHt HeraTuBHON peakuu 0.1600 0.16000 0.52000 0.65000
cpeabl 00UTaHUs HA TEXHOT€HHBIE
BO3JICUCTBHS
(nr)
10 |OueHka 3K0JI0OTHYECKOT0 COCTOSIHUS 0.4674 0.36220 0.32970 0.39350
obbexta- I =1— gl
11 |OOBeM cOpachiBa€MbIX CTOYHBIX BOJ] B 0.000 0.089 0.600 0.105
pexy (Wg), kv?
12" | 06wem peunsix Box (Wp ),KM3 0.747 0.448 1.536 0.703
13 | domns o6bemMa BO3BpaTHBIX BOJ, 0.00 0.20 0.40 0.15
cOpacbiBaeMbIX B peky (Vg )
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14 | Munepanm3zanus Bo3BpaTHbIX Box (Cy 0.00 0.90 1.80 2.90
), /1

15 |Crenens yXyImeHus 3KOJOTHIECKOM 0.16 0.44 0.56 0.97
o6cranoBkE (D =1— exp(—q -Cg -Vg)

Kak BumHO ®m3 Tabmumpl 1, kodPUIMEHT HEraTMBHOW peakIW{ YellOBEKa Ha TEXHOTCHHBIC

BozaeiictBus ( VR ) B mepuon ot 1920 mo 2000 rona B ropHo# 30He Oaccelina peku Ly He n3mensiercs,
a B paBHUHHBIX 30HaX OT 0.1600 10 0.3200 1 ko> PUIMEHT HETATUBHONW pPEaKIMK CPEIbl OOUTAHMS HA

TeXHOTeHHBIE Bo3aeHCTBU ( nr) BapbupyeT oT 0.1600 10 0.6500. CteneHp yXyAlIeHUS I3KOJIOTHIECKOH

oOcTaHoBKHM peuyHoro Oacceiina Iy (§K) B nepuox ot 1920 go 2000 roma B ropHOH 30HE HE

HaOJtozaeTcs, a B paBHUHHOW 30He m3Mensercs oT 0.2000 go 0.9700, 4To MOKa3bIBaeT CHILHOE
BIIMSTHHE aHTPOIIOTEHHOM JIeTeIbHOCTH Ha COCTOSTHIE IIPUPOIHON CUCTEMBI B HU30BbSX OacceliHa peKu
[y.

Takum 00Opa3oM, TPHOPUTETHOCTE MTPUPOONIOIH30BAHNS W TIPUPOTO0OYCTPOICTBA B OacceitHe
peku Iy B nepcnexkTuBe JOKHA ONPEAENATHCA HA OCHOBE KOMIUIEKCHOM M MHOTOIUIAHOBOW OLICHKH
IPUPOJHO-AEATEIBHOCTHOM CHUCTEMBI [JIsl MOBBIIMICHUS YPOBHS PAMOHAJBHOTO HCHOJIb30BaHUS
BOJIHOTO W 3€MEJBHOro pecypcoB. Ilpu 3ToM BO3MOXKHOE MpeoOpazoBaHWE MPHUPOJHON CHUCTEMBI B
Oacceitae pexn llly Bo MHOTOM 3aBHUCHT OT TeoTpadmuecKoro MOJIOKEHHS, CITOCOOHOCTH JaHamadTa
MPOTHBOCTOSTH AHTPOIIOTEHHOW Harpyske, 1eJecO00pa3HOCTH PeryaupoBaHHs OWMOJOTHYECKOTO M
re0JIOTUYECKOT0 KPYrOBOPOTOB 7Sl HOAAEPKAHUS HKOJIOTHYECKOTO pABHOBECHSL.

[IpencraBneHHble WHIMKATOPHI U (DAKTOPBI,  XapaKTEPH3YIOUIHME NPUPOTHO-TEXHOTEHHOE
COCTOSIHHE, OTpaXKaroT Hanmuue B OacceiiHe peku Ly sKcTpeManbHBIX CHTyalWil 3KOJOTHYECKOTO
Xapakrepa, KOTOpble TPeOYIT cOallaHCUPOBAHHOTO PEHICHUS B 3KOHOMHUYECKOH, OpraHWU3allMOHHOM,
HOPMATHBHO-TIPABOBOM M HAyYHO-HCCIICOBATEIILCKOW cdepe, a WX TpaHCTPaHWUYHBIN XapakTep
MPEIbSIBIIET 0COObIe TPeOOBaHHS K HHCTUTYIIMOHAIBHBIM MEXaHH3MaM UX 00CCTICUCHUSI.
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