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Ha ocnose cucmemamusayuu mHO2OIeMHUX UHGOPMAYUOHHO-
ananumuyeckux mamepuanos IFOocno-Kazaxcmanckou euopozeonozo-
MenuopamusHuix 3xcneouyutl u Apano-Coipoapunckoll 6accetinogoll uH-
cneKkyuu 0ana OYeHKa IKONO2UYECKOU CUMYyayuu 6 paspese Opouaemvix
Maccugos Kaxk cpeovl 0OUMAaHUs 4el08eKd.

AxTyaabHOCTh. B mocrienHee Bpemst Bce Ooiibllic BHUMaHHS YIIeIsieTCs
THIPOIKOIOTUYECKAM CUTYallUsIM TPAHCTPAHWYHBIX PEYHBIX 0AacCeHHOB, TON KO-
TOPBIMH TIOHUMAIOTCSI BaYKHBIC ISl J)KU3HHU U JESTEIHbHOCTH JFo/eH, ()yHKIIMOHH-
pOBaHUE 3KOJOTMYECKUX CHCTEM COCTOSHHS BOJ M CBSI3aHHBIX C HUMH APYTHX
KOMIIOHEHTOB MPHUPOJIBL. [IpropuTeT Ipr 3TOM OTHACTCS HETaTHUBHBIM (IIPOOIeM-
HBIM) CHTyanmsM. Takoe TMoNoKeHHe OOYCIOBIEHO KIIFOUEBOI POJIBIO BOTHOTO
KOMITOHEHTa OKPYXKAIOIIel IMPUPOTHOM CPeIbl M BO3PACTAIOIINMHU TEXHOTCHHBIMHU
Harpy3KaMmy Ha MPUPOJIHYIO CHCTeMY. B CBsI3M ¢ 3THM, OCHOBHOM Mpo0IeMO¥ mpH-
POIOTIONB30BaHMS B OacceifHax TpaHCTPaHUYHBIX PEK SIBISIETCS oOecriedeHre 3710-
POBBSI JIFO/IEH M YCTIOBUI WX JKU3HENEATEIbHOCTH (B TOM YHCTIE C TTO3UIMIA HaH-
YHs WA OTCYTCTBUSI BOIHBIX PECYPCOB) M BBINOIHEHHWE TPHUPOAHBIMU WU TIPH-
POTHO-aHTPOIIOTEHHBIMU TE€OCUCTEMaMH (PKOCHCTEMaMH) MX CpPEelo- M PEecypco-
BOCTIPOM3BOJISIIX (DYHKIIUH.

Jis gocTikeHHsT SKOJIOTHYECKOro OJIaromnoirydusi B HU30BbE TPaHCTpa-
HUYHOH peku CripAapbs TpeOyeTcsi 0COOBIN MMOIX0/, OCHOBAaHHBIM HA KOHIIEHIINU
YTIpaBJIEHHs BOJHBIMU 3KOCHCTEMAaMH U HAa MEXTYHAPOAHOM COTPYIHUUYECTBE.

! Kazaxckuit HaMOHAIBHBIN arpapHbIii yHUBEPCHTET, T. Anmathl, Kazaxcran;
2 KasHUU pucososcTBa uM. bl. XKakaesa, Kazaxcran
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BakHOW YacThIO cTpaTernm ympabiieHus OacceitHoMm p. CeIpaapbs siB-
JISIeTCS OIICHKA U PaHXKUPOBAHUE TUIIPOIKOJIOTHYECKOM cutyanuu B Kei3puiop-
JIMHCKOM 00J1aCTH, T.€. MCCICIOBAHUE JJOJDKHO HOCUTH KOMIUICKCHBIN XapakTep.

Hens uccnenoBanus. OIEHKAa 3KOJIOTUIECKOW CHTyallM B HU30BBSX
p. Celpmapbsi, ¢ TOYKH 3pEHHS MPOKUBAHUS M COCTOSHUS 3I0POBBSI HACEICHUS,
MIPUPOHBIX YCIOBUH W (DaKTOPOB, CO3MAIOIIMX HA TEPPUTOPUU ONPEICICHHYIO
JKOJIOTHYECKYIO0 00CTaHOBKY pa3HOW CTEIICHU OJIarororyyrs 1 HeOJIaromnoyyusi.

MarepuaJjibl 1 MeTOABI HcCIeA0BaHUs. /(15 OLIEHKU 3KOJIOTHYECKOM
CUTYaIliH WCIIOJNb30BaHbl MHOTOJIETHHE WH(POPMAIMOHHO-aHATTUTHYECKHUE Ma-
tepuansl FOxHO0-KazaxcTanckoil ruporeooroMeTuoOpaTUBHON IKCIICIUIIUN U
Apano-CeipnapuHckoii 6acceitHoBoii nncnekuuu (tabdm. 1, 2) [5, 7].

Tabmuua 1
MennopaTuBHOE COCTOSTHHE MacCHBOB OPOLICHHUS B HU30BbsIX peku Cripaapbs
[Inomaap 3aCOICHHBIX 3eMeJb
TI'on
ra | % | B nomsx
Kazanunckuii Mmaccus opornerus (59450 ra)
1960 28900 48,6 0,486
1970 30590 51,5 0,515
1980 35490 59,7 0,597
1990 41983 70,7 0,707
2000 42317 71,3 0,713
2010 43520 73,2 0,732
Kyan-XKanagapsunckuit maccus opomenus (67100 ra)
1960 37400 55,7 0,557
1970 38000 56,7 0,567
1980 37650 56,2 0,562
1990 36560 54,5 0,545
2000 40918 58,1 0,581
2010 45120 67,2 0,672
Keieimopaunckuii Maccus oporneHus (128900 ra)
1960 66200 51,3 0,513
1970 70300 54,6 0,546
1980 71700 55,7 0,557
1990 74650 57,9 0,579
2000 78850 61,2 0,612
2010 82560 64,0 0,640
[nenn-Xanakopranckuii MmaccuB oporrenus (45600 ra)
1960 29100 63,8 0,638
1970 29580 64,9 0,649
1980 27930 61,3 0,613
1990 24502 53,7 0,537
2000 19120 42,0 0,420
2010 22540 49,4 0,494
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[Inomane 3acoJEHHBIX 3eMETh
Ton ra | % | B momax
Toryckenckuii MmaccuB opomenus (31500 ra)
1960 10900 34,6 0,346
1970 11300 35,9 0,359
1980 12500 39,8 0,398
1990 18500 58,8 0,588
2000 20150 63,7 0,637
2010 22690 72,0 0,720
Tabmuma 2

Junamruka Bogo3a0opa 1 KOJUIEKTOPHO-APEHAXHBIX BOJ HA OPOIIAEMBIX
MaccuBax KeI3putopuHcKkol o0nacTu

T'on
1960 | 1970 | 1980 | 1990 | 2000 | 2010
Kazamuacknii Mmaccus (59450 ra)
VnenbHbI Bofo3zabop, Teic. M3ra 21,1 23,4 24,1 26,1 246 20,1
KIIJI cuctemsl 069 067 065 063 060 0,60
Jons npeHaXHBIX BOJ 043 049 050 054 047 0,40
Mumnepanusanus peansix Bog, r/n 0,85 1,01 1,72 1,82 2,15 185
Kyan-Kanagapeunckuit maccus (67100 ra)
V nenbHbIN Bomo3abop, Teic. M3/ra 21,1 22,8 24,1 26,1 238 20,6
KIIJI cucreMbr 069 067 065 0,63 0,60 0,60
Jlonst IpeHaXKHBIX BOJ 0,43 047 050 054 042 0,37
Mumnepanusaius peunsix Bog, r/n 0,70 0,98 1,74 1,71 148 152
Kezpumopauackuit maccus (128900 ra)
VnenbHbl Bofo3abop, Teic. M3ra 21,1 23,2 24,1 26,1 230 26,0
KIIJI cucteMbr 069 067 065 0,63 0,60 0,60
Jons npeHaXHBIX BOJ 043 048 050 057 041 0,54
Mumnepanusanus peansix Bog, r/n 0,70 0,98 1,74 1,71 148 1,52
Iunenu-Xanakoprauckuii Maccus (45600 ra)
V nenbHbIN Bomo3abop, Teic. M3/ra 23,2 23,6 24,1 243 16,7 178
KIIJI cucreMbr 068 065 063 060 0,60 0,60
Jlonst IpeHaKHBIX BOJT 0,48 049 050 051 040 0,41
Mumnepanusaius peunsix Bog, r/n 0,74 094 174 1,40 130 1,35
Toryckenckuii MmaccuB (31500 ra)
V nenbHbIN Bofo3abop, Teic. M3/ra 24,7 24,1 24,8 26,1 17,3 250
KIIJT cucreMbr 068 065 063 060 0,60 0,60
Jonst npeHaXHBIX BOJ 051 050 052 054 031 0,53
Munepanusanus peunsix Bog, r/n 0,74 094 174 140 130 135

IToka3zaTens

Merononoruueckoe obecredeHne OazupyeTcs Ha HCCIEAOBAHUAX
B.X. Xauarypssna [8, 9], B.X. Xavarypesna u W.I1. Aiimaposa [10, 11], a Tax-
xe XK.C. Mycradaesa u A. T. Ko3bikeeBoii [6], BeITekaomux (GpyHIaMeHTaIb-
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HBIE TIPUPOJHBIC 3aKOHBI W, TPEXKJE BCET0, 3aKOHBI COXPAHEHHS BEIECTBA H
SHEPTUH, U3MEHEHUE KOTOPHIX BBI3BAHO aHTPOIIOTCHHBIMU (DaKTOpaMHU.
KonuuecTBeHHYIO OIIEHKY 3KOJIOTHYECKOM CHUTyalluu arpojianamadToB
MOJKHO TPOHM3BOJIUTH CIEAYIOUINM 00pa3oM: CHavaja paccMaTpUBaTh MPUPOI-
HYI0 Cpely Ha PEeTHOHAIBHOM WIIH JIOKAIBHOM YpPOBHE, PAOHMPOBAHHYIO IO
BUJIAM JICATEIBHOCTH, CYIIECTBEHHO HE MEHSIONIYIOCS B NPOCTPAHCTBEHHO-

BpemenHom macmtabe §; —> 1) (rae t; — mpouwusiit nepuox; {; — coBpemenHsiii

nepuon). Iapamerpsl nestensrocTd Di — BBIpakaroTcs B 04X OT OOLIETO
o0beMa IPUPOIHOIO Pecypca, HaXOASLIErocs MOJ BO3AEHCTBUEM DPa3IMYHBIX

dakropos (D,). B npenenax Kaxkaoi aHTPOIIOTEHHOM AESATENLHOCTH OLCHUBA-
I0TCSl TIpUBENEHHbIE KOA(G(GHUIMEHTH HETaTHUBHOW pEeakmuu AJsl 4eJOBeKa —

NR = NR;/NR,__ u ams cpeast ero oburasusi— Nr=nr./nr_ [8,9, 10, 11].

ax

Bemmuunsl NR u NI usmenstrores ot 0 1o 1, npudem Bo3pacTanue Ko-
3G UIMEHTOB CBUIETEIBCTBYET 00 YXYIICHUH CUTYaIlH.

[TpuOnamKeHHbIC 3aBUCUMOCTH JJISl OLICHKH BO3JICHCTBHUSI aHTPOIIOTCH-
HOM IeATeI-HOCTH UMeroT BuL [3, 4]:

— i wenoeka NR = ZB. -q, Zsi(k);
1 1

— (D i
— Ju1s cpefibl ero obuTanms NI =| —— -+, Zﬂ -&,(K),
pe 1

rne Di — crenens 3apakenus nuTheBOM BOMBI IS CHAGKEHHUS HACEIIEHHUS 5710~
xuMuKatam; De — YpOBEHb WCIIONB30BAaHUS PEYHBIX BOJ IS OPOIIECHMS,

D »s — ypoBeHb HCIIOJIB30BaHHS BO3BPATHBIX BOJI JUIS OPOIICHHS; & — YaCTHBII

napamMeTp yxXyAluICHUA CBOMCTB KOMIIOHCHTOB HpHpO,I[HOfI CHUCTEMBI (ILJ'IH qeio-
BC€Ka 3TO JMHAMHKa 60J'I€3Hel>i, CBsA3aHHBIX C HOTpe6J'IeHI/IeM BanH3HeHHOﬁ BOJBI

U 3apaXCHUEM BO3AyXa — &; (I’) , JUIsl TIOYBBI, PACTEHUM U CEJIBCKOXO3IUCTBEH-
HBIX KYJIBTYP — COJEPKAHUE B IIOYBE TOKCUYHBIX COJIEH, ISl TPYHTOBBIX BOJ —
HOBBIIICHHE WX MHUHEPAJIU3ALUU U YPOBHA — &; (k)); [} — TONpPaBOYHBII KO-

3G UIMEHT (111 MOYB U IPYHTOBBIX BOA [ =1, I CeIbCKOXO3SHCTBEHHBIX

KynbTyp f3>1); , — HHTCHCUBHOCTb IIOCTYILICHUS SI0XHMMHUKATOB U HUTPAT-

OB B IIOYBbBI U TPYHTOBEIC BOJbI.
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HHTEeHCHBHOCTH TIOCTYINUICHHUA AJOXNUMHUKATOB U HUTPATOB B I'PYHTOBBIC BOJbI

(0;") 1 B ouBY ( (; ) OIEHMBAIOTCS 1O SMIMPUYECKUM 3aBrcuMocTsiM [8, 9, 10, 11]:
g =1-qy;
as =exp[—(a-qw+1— pr]’
r1e O — HOCTOSIHHAs, 3aBHCSANIAs OT BHIA ANA0XUMUKATOB; (|, — MHTEHCHB-
HOCTh MHOWIBTPALMOHHOTO MHUTaHHA (B JOJSAX OT HOPMBI); Rd) — nHpUIBTpa-
IIMOHHOE COINPOTHBIICHHE, KOTOPOE OIpeAeiseTcs mo Qopmye: R(f) =1/f_,

34€Ch fm — OTHOCHUTCIJIbHAA IJIoIlaAab, 3aHATas IIo4YBaMH C MajIoi MOIIHOCTBIO

rpyHTa (WM MEIIKO3eMa).

PesyabTarsl ucciaenosanus. Ha ocHOBe NpoBeAEHHBIX HCCIEIOBAHUI
oTpeJielIeHbl OCHOBHBIE MapaMeTphl BO3ACHCTBUS aHTPOIOTEXHOICHHOU Iesi-
TenbHOCTH (Tabm. 3). Kak BUAMM W3 JaHHBIX TaOJ. 3, HHTCHCUBHOCTH MOCTYII-

n n
JeHUs ANOXMMUKATOB M HUTpaToB B mouBy ((], ) u pactenus ((, ) umeer 00-

PaTHYIO CBSI3b, T.€. €CJIM YMEHbBIIAETCSI HHTEHCUBHOCTD MOCTYIIEHUS SIAOXUMHU-
KaTOB U HUTPATOB B MOYBY, TO MHTCHCHBHOCTh MOCTYIUICHUS SOOXUMUKATOB U
HUTPATOB B PACTEHHS YBEIMYMBAETCS UM HA0OOPOT.

Tabmuua 3
OueHka mapaMeTpoB BO3AEUCTBHSI AHTPOIOTEXHOTEHHOM IEATEILHOCTH B
pa3pese OpoIIaeMbiX MacCHBOB KbI3bLIIOPAMHCKOH 00JIaCTH

[uIPOIKOIOTHYECKH TOKA3ATENb
o)
O =
282 | EaZE|gLzE
S g % |8 E g é 9 E g E OTHOILIEHHE YPOBHS
Tog | 285 2| E88m| &8 g E g ucnons3oBanns BOIBPATHBIX
SE2E| SEES|SESmg  BOXKMCIOIb30BAHUIO
S| 85E§5(8558° = 0
S5 E ES5g|Eg8E peunsix Boj, De / Doy
= & 5 STFEIR TR
=l S
=] =
=
Kazamuackuii Maccus (59450 ra) qu =4,00
1960 0,43 0,3075 0,6925 0,15
1970 0,49 0,2985 0,7015 0,20
1980 0,50 0,2863 0,7137 0,40
1990 0,54 0,2733 0,7267 0,45
2000 0,47 0,2952 0,7048 0,51
2010 0,40 0,3166 0,6834 0,53
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T'uaposkonoruueckuil mokasaTenb
O H %
s8. | gL TE|lz.3E
S E % | 85gg|852E OTHOIIIEHHE YPOBHSI
Tox E % = g E E % = E GEJ g B 2| HCTIONb30BAHNS BO3BPATHBIX
S8 - 5 S538|255mg  BOLKHNCIOIb30BAHMIO
O a2 E s E5|vb5 S8 ~ /N
EE X = s el g S = peunbix Bog, Dus / Doy
SRS~ =" RE|IE"He
== = E
2K =
Kyan-XXananapsunckuii maccus (67100 ra) R » = 2,36
1960 0,43 0,3398 0,6602 0,13
1970 0,47 0,3263 0,6737 0,16
1980 0,50 0,3166 0,6834 0,32
1990 0,54 0,3042 0,6958 0,38
2000 0,42 0,3430 0,6570 0,42
2010 0,37 0,3642 0,6358 0,47
Kerspimopmuckmit macens (128900 ra) R, = 3,13
1960 0,43 0,3396 0,6604 0,13
1970 0,48 0,3135 0,6865 0,16
1980 0,50 0,3075 0,6925 0,32
1990 0,57 0,2885 0,7115 0,38
2000 0,41 0,3362 0,6638 0,42
2010 0,54 0,2952 0,7048 0,47
Iuemm-XKanakoprauckuii (45600 ra) R, = 3,30
1960 0,48 0,3075 0,6925 0,10
1970 0,49 0,3042 0,6958 0,13
1980 0,50 0,3012 0,6988 0,30
1990 0,51 0,2982 0,7018 0,36
2000 0,40 0,3329 0,6671 0,40
2010 0,41 0,3996 0,6004 0,42
Toryckenckuii MmaccuB (31500 ra) RdJ =2,00
1960 0,51 0,3642 0,6358 0,10
1970 0,50 0,3679 0,6321 0,13
1980 0,52 0,3606 0,6394 0,30
1990 0,54 0,3506 0,6494 0,36
2000 0,31 0,4449 0,5551 0,40
2010 0,53 0,3570 0,6430 0,42

B MMPOrHO3HOM pacCHCTC YaCTHBIC MapaMCETPhbl YXYAIICHUA CBOICTB KOM-

ITIOHCHTOB HpHpO,Z[HOﬁ CHUCTCMbI OIPCACIISIIINChG B 3aBUCUMOCTU OT YPOBHSI pE-

[IaeMEIX 3aJad4, T.€.:
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- TIPH OIICHKE BO3JICHCTBHSI aHTPOIIOTCHHOH JEATEIHPHOCTH Ha YEJIOBEKA

(NR). Yacthble mapameTphl yXymiueHHsl CBOMCTB KOMIIOHEHTOB MPHPOJIHOI
CHCTEMBl NPUHUMAJIKCH 10 IapaMeTpaM YXyIIIEHUs CBOWCTB PEYHOM BObI,
KOTOpBIE OMNpPENENAOTCd KaK OTHOLIEHHEe MHMHEpalu3allid PEYHBIX BOJ, pac-

cMatpuBaeMbix B pacuetHoM ctBope ( Cy, ), K npenenbHO-0MmycTHMON MUHEpa-

JIA3aAA PEYHOW BOIBI JJIS MMUTHEBOTO BOIOCHAOKEHUS (C0 = 1,0 r/n), T.e.
gpsi = COi /CO ;
- TIPU OLICHKE BO3ICHCTBUS aHTPOIIOTCHHOM JIeSITEeIbHOCTH Ha 1mouBy. CTe-

TICHb 3aCOJICHHUA II04YBbI, T.C. OTHOIICHHUC ILIOINAAN 3aCOJICHHBIX 3CMCIIb ( Fﬂ) K

o01IIelt TUIoIMmAaah OPOIIaeMOTro MaccuBa ( FO) na niepuox 1, n t; coorercreenHo:
&(sk)=F.IF,.
PesynbTar mporHo3Horo pacyera B pazpes3e opomacMbix MaccuBoB Kbi-

3BUTOPIMHCKOM 00JIaCTH BO BpeMEHHOM MacinTade mpuBe/ieH B Ta0I. 4.

Tabnuna 4
Or1eHKa aHTPOIIOTEXHOTEHHOM JIESITEILHOCTH Ha OPOIIAEMbIE MACCHBBI
KbI3bI10pIMHCKO# 007aCTH BO BpEMEHHOM Macirade

[TapameTp 3KOJIOTMYECKOM CUTYalluu IPUPOJAHON CUCTEMBI
CremneHb HNHTEeHCHBHOCTH
Vxynmenue Koaddurment
o 3apakeHHs MOCTYIUICHUS .
Tox CBOHCTB | BOXBI | AMOXHMHKATOB M HETaTHUBHOM
[PEYHOI BOMBI, peaKIuH ISt
SAJOXHUMUKaTaMU, HUTPATOB B -
€ pai Bi IpyHTOBBIE BOibL, () | TC/IOBCKE, NR
Kazanuuckuii maccus (59450 ra)
1960 0,850 0,40 0,6925 0,2355
1970 1,010 0,52 0,7015 0,4543
1980 1,720 0,56 0,7137 0,6874
1990 1,820 0,60 0,7267 0,7936
2000 2,150 0,65 0,7048 0,9849
2010 1,850 0,66 0,6834 0,8344
Kyan-Kanagapsunckuit maccus (67100 ra)
1960 0,700 0,35 0,6602 0,1617
1970 0,980 0,48 0,6737 0,3169
1980 1,740 0,52 0,6834 0,6183
1990 1,710 0,58 0,6958 0,6901
2000 1,480 0,62 0,6570 0,6028
2010 1,520 0,65 0,6358 0,6282
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[TapameTp IKOJIOTHUYECKOM CUTYAITUH PUPOTHON CUCTEMBI
Crenenn HHTEHCHBHOCTD
Vxynmenue Koaddumnuent
N 3apaKeHUs MTOCTYIUIEHUS N
Ton cBOHCTB | BOMBI | SIOXHMHKATOB i HETaTUBHOMN
[PECYHOI BOIBI, peaKIyu st
SITOXUMHUKATaMHU, HUTPATOB B o
€ pei D, rpyHTOBBIE BOEI, (] | ICTIOBEKE, NR
Kensimopauacknii Maccus (128900 ra)
1960 0,700 0,35 0,6604 0,1618
1970 0,980 0,48 0,6865 0,3229
1980 1,740 0,52 0,6925 0,6266
1990 1,710 0,58 0,7115 0,7057
2000 1,480 0,62 0,6638 0,6091
2010 1,520 0,65 0,7048 0,6963
[Inenn-Xanakopranckuiit Mmaccus (45600 ra)
1960 0,740 0,25 0,6925 0,1281
1970 0,940 0,35 0,6958 0,2299
1980 1,740 0,42 0,6988 0,5106
1990 1,400 0,50 0,7018 0,4913
2000 1,300 0,58 0,6671 0,5030
2010 1,350 0,63 0,6004 0,5106
Toryckenckuit MaccuB (31500 ra)
1960 0,740 0,25 0,6358 0,1176
1970 0,940 0,35 0,6321 0,2080
1980 1,740 0,42 0,6394 0,4673
1990 1,400 0,50 0,6494 0,4546
2000 1,300 0,58 0,5551 0,4185
2010 1,350 0,63 0,6430 0,5469

Kak BumHO U3 maHHBIX TaOI. 4, B pedHOM OacceiiHe HaOII0IaeTCs yCH-
JIeHWEe HeTaTHBHAs peakiuu. B mpocTpaHCTBEHHO-BpeMEHHOM Maciitabe Ona-
TOTNIPUSATHBIE YCIIOBHS HAOJIONAIOTCSI B 30HE PACMONOXKEHHsT TOryCKeHCKOTo
MaccrBa OPOLICHUs 110 CpaBHEHHUIO ¢ Ka3alnnHCKUM MacCHBOM, TaK KaK MEPBbIi
PAacIIoNIOXKEH CPAaBHUTEIBHO BBIIIE 110 TEYEHHIO PEKH.

OreHKa 3KOJIOTHYECKOH CHTYal[i MPUPOIHBIX CUCTEM B HH30BBSX pe-
ku CrIpapbs BO BpeMEHHOM Maciitabe npuBeieHa B Ta0uI. 5.

[Ipy omeHke SKOJOTMYECKON CUTYyallMH IOYBbI M PACTEHHH IMONpPaBOY-
HBIH KO3 HUIMEHT, XapaKTePU3YIOLINA UX TOJIEPAHTHOCTH IS TIOYBBI IPUHSAT
£ =1, Tak xak mouBa Oosiee yCTOHUYMBA K aHTPOTEXHOT€HOMY BO3/EHCTBUIO

YeM PacTUTEJbHBIN [TOKPOB, T.€. B 3aBUCHMOCTH OT COCTOSIHUSI Cpelbl OOUTaHUS
MOKET MPOUCXOANTH CMEHA PACTUTEIBHOIO COOOIIECTBA, KOTOPOE adanTHPyeT-
cs K BHemrHel cpene. [loaToMy, yuuThIBas MPHUPOJIHOE COCTOSTHUE CPEbl 00H-
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TaHUSl PACTUTENHHOTO TIOKPOBAa B HU30BBAX peku ChIpIapbH, KOIHMYECTBEHHOE

3Ha4YeHHeE MOIPaBOYHOro KodduuueHTa 1 pacreHuit npunsaro [ = 1,25.

Tabmuma 5

O1neHKa aHTPOIOTEXHOTCHHOM JIESITEIbHOCTU Ha MOYBY M PACTEHUSI IPUPOTHOM
cucteMbl KbI3bUIOPMHCKON 001aCTH B pa3pe3e OpoIIacMbIX MACCUBOB BO
BpEeMEHHOM MaciuTabe

[TapamMeTp 3KOJOrHYECKON CUTYalluy IPUPOJAHON CUCTEMBI

OTtHomICHHE KoaddurmmenTsr
HHTEHCHBHOCTD YpOBHS HETaTHBHOM
OrnocuTenbras MOCTYIUICHUSI | MCHOJIb30BaHUS nr
Ton friotmazh STOXUMHUKATOB | BO3BPATHBIX BOJ peart,
3aCOJIEHHBIX
Y HATPATOB B |K MCIOJIb30BAHUIO
semens, & (3k) nousy, Q' PCUHBIX BOJ, 10YBa |pacTeHHs
Dss / Dpe
Kazanunckuii Mmaccus opornenus (59450 ra)
1960 0,486 0,3075 0,150 0,2223 0,2779
1970 0,515 0,2985 0,200 0,2567 0,3209
1980 0,597 0,2863 0,400 0,4097 0,5112
1990 0,707 0,2733 0,450 0,5114 0,6393
2000 0,713 0,2952 0,510 0,5741 0,7176
2010 0,732 0,3166 0,530 0,6197 0,7746
Kyan-)Kanagapeunckuii maccus opomenus (67100 ra)
1960 0,557 0,3398 0,130 0,2616  0,3270
1970 0,567 0,3263 0,160 0,2757 0,3446
1980 0,562 0,3166 0,320 0,3578 0,4472
1990 0,545 0,3042 0,380 0,3729 0,4661
2000 0,581 0,3430 0,420 0,4433 0,5541
2010 0,672 0,3642 0,470 0,5606 0,7008
Ke13putopauHckuit Maccus oporienus (128900 ra)
1960 0,513 0,3396 0,130 0,2409 0,3011
1970 0,546 0,3135 0,160 0,2585 0,3231
1980 0,557 0,3075 0,320 0,3495 0,4369
1990 0,579 0,2885 0,380 0,3871 0,4839
2000 0,612 0,3362 0,420 0,4628 0,5785
2010 0,640 0,2952 0,470 0,4897 0,6121
[wnenn-Xanakopranckuii maccuB oporrenus (45600 ra)

1960 0,638 0,3075 0,100 0,2600 10,3250
1970 0,649 0,3042 0,130 0,2818 0,3523
1980 0,613 0,3012 0,300 0,3685 0,4606
1990 0,537 0,2982 0,360 0,3771 0,4714
2000 0,420 0,3329 0,400 0,3078 10,3848
2010 0,494 0,3996 0,420 0,4049 0,5061
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[TapaMeTp SKOJOTMYECKON CUTYallMH IPUPOTHOH CHCTEMBI
OTHoIIeHHE KoaddurmeHTsr
HNHTeHCUBHOCTH YPOBHA HETaTUBHOM
Ornocutenbras NOCTYIUICHHUST | HMCIHOJIb30BAHUS nr
Ton friomah SITOXMMUKATOB | BO3BPATHBIX BOJ pe,
3aCOJICHHBIX
Y HATPATOB B | K HCIOJIH30BAHUIO
semens, & (3k) nousy, q" peuHbIX BOJI, NOYBa |pACTCHUS
D / Do
Toryckenckuii MaccuB oporenus (31500 ra)
1960 0,346 0,3642 0,100 0,1606 0,2008
1970 0,359 0,3679 0,130 0,1787 0,2234
1980 0,398 0,3606 0,300 0,2749 0,3436
1990 0,588 0,3506 0,360 0,4178 0,5223
2000 0,637 0,4449 0,400 0,5382 0,6728
2010 0,720 0,3570 0,420 0,5594 0,6993

Kak BumHO M3 maHHBIX Tabi. 5, 9KOMOTHYECKas] CUTyalusl A MOYB U
pacTeHui B HU30BbsAX p. ChIpAapbs Ha BCEX MaccHUBaX OPOILIEHHs yXyALIaeTcs,
TaKk KaK B pe3yjbTaTe MEIHOPALUHN CEeIbCKOXO03IHCTBEHHBIX 3€Melb MPOHCXO-
JIUT WHTCHCHMBHOE BTOPUYHOE 3acCOJICHHE MOYB M (hopMUpOBaHWE HH(DHILTpA-
IMUOHHOTO CTOKa C BBICOKOW MuHepanu3anueil. [loaTromy, Bo3HHKaeT HE00Xo-
JUMOCTb BCECTOPOHHEH OLIEHKH aHTPOIIOTEXHOTCHHOM AEATENbHOCTH B HH30-
BbsIX p. ChIpaapes A1 BOCCTAHOBJIEHUSI 3KOJOTMYECKOH YCTOWYMBOCTH IpH-
POIHOM cpelibl, KaK cpellbl OOMTaHUs YelOoBeKa.

Ha ocHoBe anainza matepuasioB (Tadbi. 4 u 5) ObUTH BBIZCICHBI 3KOJIO-
THUYECKUE CUTYyalluu, mpenacraBieHHbie Ha puc. 1. Kak BunHo Ha puc. 1 skomo-
rUYecKasl CUTyalusi B HU30BbAX p. CrIpnapbs yxXyamaeTcs oT Hadana Gopmu-
POBaHMsI CTOKA 10 YCThS PEKHU, & BO BPEMEHHOM MaciuTade 0T Hayajla OCBOCHUS
IPUPOAHBIX PECYPCOB.

B cooOmecTBax, 00MTAaOMIMX B 3KCTPEMAJIbHBIX YCIOBUSAX, KaK MPaBU-
JI0, CHWXAeTCsl BUJOBOE (TAaKCOHOMUYECKOE) pa3HooOpasue, T.€. MPOUCXOAMT
WU3MEHEHUE CTPYKTYPhl WJIM CBOWCTB COOOIIECTB, KOTOPOE MOXKET OBITH BBHIpa-
JK€HO WHAEKCaMU BUIOBOTO pa3HOOOpa3usl.

B HacTosimee BpeMs Ui OLIEHKH BUAOBOIO pazHOOOpasusi cooOIIEeCTB
mUpoKo ucnonb3yercs unaekc llennona (H ), Ha ocHOBe KOTOpPOrO HENaETCS
3aKJII0YEHHE O KauecTBE Cpe/ibl OOUTaHUSI:

n, n. b. b.
H=-» —‘log, —+ wm H=-)» —log, —,
2. 109 25100 5
rge N, u b, — o6mas uncnensocTs U 6Guomacca Buna; N u B — oGmast wuic-

JIEHHOCTH M OMoMmacca.
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[Ipu 5TOM KadecTBO cpelibl OOUTAaHUS COOOIIECTBa, T.C. YEeJIOBEKa, TI0Y-
Bbl M PACTCHHI TPEACTABIIACTCS OueHb () (HEKTUBHBIM MOKa3aTeaeM Tpoduue-
CKOT0o cocTosiHUS arpoyanamadToB. [IpakTndyecku 000 JTMMHOIOTHYECKOE
oOciiesioBaHKe arpoaHaadTOB HAYMHACTCS C ONpEACTICHUS YPOBHS 3acolie-
HUSI IOYBBI, TPOJTYKTHBHOCTH PACTCHUH M MX KAYECTB, T.C. OCIEHEE SBIISETCS
OJIHUM W3 OCHOBHBIX IOKa3aTejei KadecTBa KM3HM 4denoBeka. [loaromy, mpu
pa3zpaboTke kinaccuuranmuyu TPOOUYECKOTO COCTOSHUS arpojiaHAmagTOB HC-
MOJb30BaHBl WHJICKC WHTETPAILHOW OMACHOCTH JKOJIOTHYECKOW CHUTyallud Ha
3M0pOBbE YeoBeKa [7] U omeHKa TPO(YUIECKOTro CTaTyca BOJHOTO 00BEKTa MO
unzekcy [lennona (H ) [1, 2] (Tabm. 6).

Tabmuma 6
OrneHka TpoQUIECKOro cTaTyca arpojanamadToB
UHnekc HNnnexc Craryc
[lennona, [PKOJOIHYECKON
H curyawm, 3, YeIIOBEK mouBa pacteHne
Ynvmpo-onuzompodghnsiii azponanowmagm
3,06...2,30 0,16 HEOIacHO OYEHE BEICOKMI CaMBbIi YMCTRIN
Onuzompoguwiii azponanowaghm
2,30...1,89  0,16...0,32  ycioBHO OIACHO BBICOKHI OYCHBb YMCTHIN
Mezompodghnsiii azponanowaghm
1,89...1,70  0,32...0,48 MaJjio OnacHoO YMEPEHHO- YKUCTBIN
BBICOKHIA
Me3zozempoghuutii azponanoutaghm
1,70...1,52  0,48...0,64 yMEpEeHHO- CcpeaHu YMEpEHHO-
OITaCHO 3arps3HeHHbBIE
Deompodghusiii azponanowaghm
1,52...125 0,64...0,80 OYEeHb OIACHO HM3KUH 3arpsi3HCHHBIC
Tunepzempodghnvtii azporanowagpm
1,25...1,11 1 Ype3MepPHO OYEHb HU3KUU OYECHb
OTacHO 3arpsi3HCHHBIC

Jlst onpeziesieHust ypoBHs cBsizu uHzaekca Illennona (H ) u unnexca un-
TErpabHOI OMACHOCTH JKOJOTMYECKOH CHTyallM Ha 3/10pOBbs dernoseka ()
HCTIOJIb30BATHUCH METOJTBI MATEMAaTUUECKOW CTATUCTHUKH, TTOKA3aBIITHE TECHYIO KOp-
PESILIMOHHYIO CBSI3b (pHC. 2).

HWunexc ennona ( H ) onpenensics mo gpopmyie

H =2,788-exp(-0,97-3,) .

BoiBoabl. Ha ocHOBE CUCTEMHOIO aHalIW3a MPEACTABIECHHBIA TPUHIIUIL
OIICHKH 3KOJIOTUYECKOH CUTYaIlMi NMPUPOTHON CHCTEMBI KaK Cpelibl OOUTaHHS
YelioBeKa CrocoOCTBOBANI HE TOJIHKO COBEPIIEHCTBOBAHUIO METOOJIOTHIECKUX
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MIPHEMOB, & TAaK)Ke MMOMOT OMPEENUTh UX 3HaUYeHHUS B HU30BBIX p. ChIpAapss,
Ha MpUMeEpe OpoIIaeMbIX MAacCHBOB KBI3BIIIOPIMHCKON 00IacTH BO BPEMEHHBIX
MacmTabax. OTO Jalo BO3MOXHOCTb NPOTHO3WPOBaHHS HEOIaronpUsTHOTO
BIUSTHYS aHTPOIIOTEXHOTCHHBIX (DaKTOPOB OKPYIKAIOIIEH CPEIBL.

3.5

v =2,788e 057
R*=0.973

Hezexc Hleasosa (H)

1] 0,2 0.4 0,6 0,3 1 1,2

HEjexc BETerpaibEOE 0ODACHOCTH 3K0A0THIECKOE cHTyammm (Jc)

Puc. 2. 3asucumocmu unoexc llennona (H ) unoexca unmezpanvroii
onacrocmu skonozuyeckou cumyayuu (3, ).

[Ipu 3TOM cnenyeT OTMETHTb, YTO PE3YNbTaThl OLEHKH KOJOTHYECKOH CHUTYa-
UM HIPUPOIHON CUCTEMBI B HM30BBSAX p. ChIpHapbs HarOT BO3MOXKHOCTh IPHU-
HAThH MPaBWJIBHOE PELIeHHE, FapaHTHpYIoIlee, MPeXKIe BCEro, COXpaHEeHUe Ka-
YECTBEHHBIX XapaKTePUCTUK MPUPOAHOMN Cpeabl KaK BayKHEHIIEro ycIoBHs pas-
BUTHsI OOILECTBA M BOCCTAHOBIIEHHE €CTECTBEHHOW MPOAYKTHBHOCTU JIaH[-
ma(THBIX CUCTEM, B YACTHOCTH 3€MEJNIbHBIX U BOAHBIX PECYPCOB.
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Mustafayev ZH.S., Kozykeeva A.T., Abdiyvaliyeva K.S.

ENVIRONMENTAL ASSESSMENT SITUATION IN THE LOWER
REACHES OF THE SYRDARIYA RIVER IN ANTROPOTECHNOGEN-
IC CONDITIONS

Keywords: assessment, analysis, ecology, habitat, people, soil, plants, nature,

system, technique, materials, information, loads, activity, array, irrigation

On the basis of systematization of years of information and ana-
Iytical materials of the South Kazakhstan hydrogeological reclamation
expedition and the Aral-Syrdarinskoy pooling inspections on regulation
of use and protection of water resources, characterize the changes of en-
vironment components in the lower reaches of the Syr Darya in the con-
text of irrigated areas evaluated the environmental situation in the con-
text of irrigated areas as a human habitat.

111



