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OLIEHKA BO3JENCTBUA NOATIOTOBJEHHBIX
JAPEHAKHBIX 1 CbPOCHBIX BO/I HA OKPYXKAIOLIYIO CPEY
MATPUYHBIM METOJOM

Ilens: onieHka BO3/IENUCTBUS MOJATOTOBIIEHHBIX JIPEHAKHBIX U COPOCHBIX BOJ Ha OKpY-
JKAIOUIYI0 Cpely Ha OCHOBE maTpuubl Jleononvna. Mamepuanvt u memoowt. [Ins oueHKH
BO3/ICHICTBUS YCOBEPIICHCTBOBAHHON TEXHOJOTUHU MOJATOTOBKU APEHAXKHBIX U COPOCHBIX BOJ
JUTSL TIeJIeld OPOILEHUS UCIIONIb3YeTCsl MaTPUYHBII METOJl, OCHOBaHHBII Ha Matpuile Jleononnb-
na. OHa npencraBisieT co00il KOHTPOIbHBIN CIUCOK, COJIEPIKAIINil KaueCTBEHHYI0 HHbOpMa-
IO O B3aMMOCBS35X «IIPUYHMHA — CJIEIICTBHE», H MOXKET BBICTYNATh B Ka4eCTBE MCTOYHHKA
uHpopManuu o pesynbrarax. Pezynsmamel. [lpuMeHeHnEe MOATOTOBICHHBIX APEHAKHBIX U
COPOCHBIX BOJI JIOJDKHO OBITh 0OOCHOBAHO OLIEHKOM BO3JCMCTBHUS Ha OKPYXKAIOIIYIO Cpeny,
KOTOpasi JOJKHA BKJIIOYATh aHAJIN3 SKOJIOTHUECKUX MOCTIEACTBUI HaMeYaeMOU e TEIbHOCTH
C MPUMEHEHHUEM Pe3yJbTaTOB 3TOT0 aHallM3a B IUIAHUPOBAHHUH, IPOESKTUPOBAHUU U peann3a-
[[UU TpeIaraeMbIX TEXHUYECKUX petieHuil. [1o ypoBHIO BO31€HCTBUS HA OKPYKAIOILIYIO Cpe-
Ny TIPOEKT peal3alliil HWCIOJIh30BAHUS TMOATOTOBJICHHBIX JIPEHAXHBIX M COPOCHBIX BOI
JUTSL OPOIIICHHS CETTbCKOXO03SIICTBEHHBIX YTOJUI OTHOCHUTCS K KaTeTOPUH A, Tak KaK B COCTaB
KOMILJIEKCa arpoNpeANpUsATHS BXOSAT COOPYKEHUS ISl OYUCTKU CTOYHBIX BOJI. Y CTAaHOBJIEHO,
YTO MaKCUMAaJIbHOE 3Hau€HHE MMEIOT CIeAYIOIINEe MO3UIUH: ASCTPYKIHS MOYBEHHOTO Mpo-
¢wis (33 Gamna), rUAPOMOIYIb MOBEPXHOCTHOTO cToKa (21 6ait), ypoBeHb I'PYHTOBBIX BOJ
(20 GanoB), COJIM )KECTKOCTHU U TSHKEIBIX MeTa/uIoB (20 0amioB). 3HaUUTEILHOE BO3/IEHCTBUE
OT JEATEIBHOCTH HCIBITHIBAIOT CIEIYIONNE OOBEKTHI TEXHOATPOIKOCHUCTEM: ILIOIOPOIHBIN
cioii moussl (18 GamoB), arponanamadTst (19 6amioB), rpyHToBBIE BOHI (13 Ganon), 3aco-
neHue nmoa3eMHubIx Boa (13 GamnoB), opocutenbHbie Menmuopanuu (11 6annoB), 3aconeHue u
ocosioHueBanue (11 6amioB). Beteoowi: nonydeHHas o0mas cuiia Bo3EHCTBUS UMEET BEH-
YUHY, OJM3KYI0 K HUXKHEH rpaHulle, T03TOMY MOKHO YTBEpPXK/1aTh, YTO OPOIIEHHE MOATOTOB-
JICHHBIMH JPEHKHBIMU ¥ COPOCHBIMH BOJIaMH OyJIET SKOJIOTUIECKH OE30TaCHBIM.

Knrouegvle cnosa: npeHaxHple BOIBI, Marpuiia Jleomomnbaa; opolieHue; OmeHKa BO3-
JIEUCTBHA Ha OKPYXKAIOIIYIO Cpely; COPOCHBIE BOJIbI; YEPHO3EMBI.

D. G. Vasilyev, V. Ts. Chelakhov, Yu. Ye. Domashenko, S. M. Vasilyev
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

ENVIRONMENTAL IMPACT ASSESSMENT OF THE TREATED
DRAINAGE AND WASTEWATERS BY MATRIX METHOD

Purpose: the environment impact assessment of the treated drainage and wastewaters
by the Leopold matrix. Materials and methods. To assess the impact of the improved tech-
nology for the drainage and waste water treatment for irrigation purposes, a matrix method
based on the Leopold matrix is used. It is a checklist containing high-quality information
on the cause-effect relationship, and can act as a source of information about the results.
Results. The use of treated drainage and waste water should be justified by an environmental
impact assessment, which should include an analysis of the environmental consequences
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of the proposed activity using the results of this analysis in the planning, design and imple-
mentation of the proposed technical solutions. According to the level of environmental im-
pact, the project for the implementation of the use of treated drainage and waste water for irri-
gation of agricultural land belongs to category A, since the complex of the agricultural enter-
prise includes wastewater treatment facilities. It has been stated that the following items are
of maximum importance: destruction of the soil profile (33 points), surface runoff hydromo-
dule (21 points), groundwater table (20 points), hardness salts and heavy metals soils
(20 points). The following objects of techno-agroecosystems experience a significant impact:
fertile soil layer (18 points), agrolandscapes (19 points), groundwater (13 points), groundwa-
ter salinization (13 points), irrigation land reclamation (11 points), salinization and alcalina-
tion (11 points). Conclusions: the obtained total impact force has a value close to the lower
boundary, therefore, it can be claimed that irrigation with treated drainage and waste water
will be environmentally safe.

Key words: drainage water; Leopold matrix; irrigation; environmental impact assess-
ment; waste water; black soil.

BBenenmne. [IpropuTETHBIM HaNpaBJICHUEM PA3BUTHS OPOCUTEIBHBIX Me-
JUOpAIU SBISIOTCS O€30TXOJHBIC IKOJIOTHYECKH YUCThIE TEXHOJIOTHMH, KOTO-
pbl€ MO3BOJIT BHEAPUTH B MPOU3BOJICTBEHHBIN MTPOIECC CPEACTBA MOHUTOPUHTA
U 3alIUThl IPUPOJIHON CpPElibl, TEM CaMbIM MPEIOTBPATUTH YTPO3bI IKOJIOTHYE-
CKHX KaTacTpod.

Jlns panoHany3anyy MCIOJIb30BaHMS BOJHBIX PECYpPCOB HEOOXOIUMO
CTPOUTEJILCTBO MEIIMOPATUBHBIX CUCTEM C 3P (PEKTUBHOMN KOJIJIEKTOPHO-IPEHAXK-
HOW U OPOCUTEIBHOM CETHIO 3aKPBITOTO THUIIA, MPUMEHEHUE WHHOBAIMOHHOW TEX-
HUKHM W TEXHOJIOTHH TOJIMBA, BHEJIPEHUE MPOTPECCUBHBIX MEJIMOPATUBHBIX MpHE-
MOB, TTO3BOJISIFOLINX PABHOMEPHO paclpeiessTh Biary no npopuisM noussl [1-3].
JIns UCKITIOYEHUST pUCKa 3arpsA3HEHUs] TOBEPXHOCTHBIX BOJAOTOKOB Ha COBPEMEH-
HBIX OPOCHUTEIILHBIX CUCTEMAaX MPUMEHSIOT MPOTUBO(PMILTPAIIMIOHHBIE MEPOTIPHSI-
THSI, OTAAIOT MPEANOYTCHUE 3aKPhITHIM CUCTEMaM C TTOBTOPHBIM MCIOJIL30BAHUEM
JPEHAKHO-COPOCHBIX BOJI B OPOCUTENILHBIX MeTHopanusx [4, 5].

YKpyNHEHHBIE pacyeThl MOKA3bIBAIOT, YTO MOTECHIIMAIbHAS IO 3€M-
JeJIeTbYECKUX MOJIEH OpOIISHHUSI 1JI TOOYUCTKU U UCTIOJIb30BAHUS CTOUYHBIX BOJT
MOXeT cocTaBUTh 10—12 MJIH Ta, 3TO MOXKET HCKIIOYHUTH COPOC B BOJIOTOKH
He MeHee 40-50 KM3/1“0I[ JTAaHHOM KaTeropuu Box [6].

[IprMeHeHne MOJATrOTOBICHHBIX APEHAXKHBIX U COPOCHBIX BOJ JIOJKHO
ObITh 00OCHOBAHO OIIEHKOW BO3JIEHCTBHS HA OKPYXKAIONIYIO CPEeAy, BKIFOYAO-

el B ce0s1 aHaInu3 AKOJIOTHYSCKHUX MOCJICACTBU HAMEUaeMOM JEATCIbHOCTH
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C IPUMEHEHHUEM PE3YJIbTATOB 3TOr0 aHAJIN3A B MIJIAHUPOBAHUU, IPOCKTUPOBAHUU
Y pealii3alky MpejiaraéMblX TEXHUYECKUX peIeHui [7].

[{enpro paboOTHI SBISETCS OIEHKA BO3IACHCTBHS MOATOTOBIICHHBIX APEHAXK-
HBIX U COPOCHBIX BOJI Ha OKPYKAIOIIYIO Cpeay Ha OCHOBE MaTpulibl JIeomoba.

Hayunas HoBH3HA paOOThI 3aKIHOYAETCS B TOM, YTO IIPH MOATOTOBKE JIpe-
HAXHBIX U COPOCHBIX BOJ WCTOJB30BaHA YCOBEPIIICHCTBOBAHHAS TEXHOJIOTHS,
BKJIIOYAIONIAsl ABYXATAIHYIO OYMCTKY: YAQJICHUE MEXAHWYECKUX TMpUMECEHd U
He(TEeMpOAYKTOB Ha KOAJECIIEHTHBIX MOJYJIAX U M30BITKA COJIeH (Ha BTOPOi cTa-
Jun) B COpOIIMOHHOM OJI0Ke, cojeprkaiieM Tpu copOuronnsix cnost (C-BEPA/,
1I€OJIUT, KBApII).

Matepuajibl 1 MeTOABbIL. J[JIs OIIEHKH BO3/ICMCTBUS YCOBEPIIECHCTBOBAH-
HOM TEXHOJIOTHUHU MOATOTOBKHU JAPEHAKHBIX U COPOCHBIX BOJ MJIs LI€JIe opoliie-
HUS WCTOJIB3YETCS MaTPUYHBIA METOJ, OCHOBaHHBIM Ha MaTpuie Jleomosbaa.
Ona npeacTaBisieT co00M KOHTPOJBHBIN CIHUCOK, COJEpKAIUi KauyeCTBEHHYIO
HH(pOpPMAIIMIO O B3aMMOCBSI3AX «IIPUYMHA — CJICJICTBUE», U MOXET BBICTYIATh
B KaueCcTBe UCTOYHMKA MH(DopMmaIruu o pesynbTaTax [8—10].

IIpu nipoBeieHNHU OIIEHKH BO3JACHCTBHUS HA OKPYKAIOIIYIO CpEeay Ui aHa-
Ju3a CTENEHU BO3MOXKHBIX M3MEHEHUN OyleT MpUMEHEH IOKa3aTellb MPUopH-
TETHOCTH BO3JICUCTBUSA, KOTOPbIA YCTAHOBJIEH UCXOJS U3 CTCIICHU BO3JCUCTBUSA
1 BaXKHOCTH 0O0BEKTa BO3JICHCTBHS.

Jlnst cocTaBieHust MaTpuilbl JIeonosbaa HEOOXOAUMO MPOCTABUThH B KaX-
JION KJIETKE CTEIEHb BO3JICUCTBUSA Ha OOBEKT TEXHOArpodKocuctembl. CTeneHb
BO3JICHCTBUSI YCTaHABIMBAETCS corjlacHo mkaie oT 0 10 3 6aioB:

1) 0 6anaoB — BO3JIECTBHE OTCYTCTBYET;

2) 1 6amn — Bo3ackicTBUe citadoe;

3) 2 6ayia — BO3JICUCTBUE CPEIHEE;

4) 3 Oamna — BO3JEHCTBUE CHIILHOC.

B tabnumnax 1 u 2 ompenenum mepedeHbh KOMIIOHEHTOB U OOBEKTOB BO3-
JICUCTBUI B PE3yJIbTATE MEATEIBHOCTH 10 HCHOJIb30BAHUIO IMOJTOTOBICHHBIX

JPEHAXKHBIX U COPOCHBIX BOJI U OOBEKTHI OKPYKAIOIIEH CPEIbl.
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Taoauna 1 — IlepeyeHb KOMIIOHEHTOB BO3/1€iiCTBMI B pe3yJibTare
AeSITeJIbHOCTH 10 MCI0JIb30BAHUIO MOAT0TOBJIEHHBIX
JAPEHAXKHBIX U COPOCHBIX BOJ

Bo3sneiicTBue B pe3ysbTare IeATeIbHOCTH IO UCIIOIb30BAHUIO TIOATOTOBJIEHHBIX

JPEHAXKHBIX U COPOCHBIX BOJL

A) Bunonsmenenue pexxuma
KoMIOHEeHTHI BO3JIeHCTBUS: AECTPYKIIHS TOYBEHHOT0 POQuIIs, KoJeOaHHs ypOBHEU TPYyH-
TOBBIX BOJI, YBEJINYEHNE THAPOMOAYJSI HOBEPXHOCTHOIO CTOKA

b) M3menenue arponanamadra

KoMIOHEHTHI BO3/ICHCTBUS: CTPOUTENBCTBO OUUCTHBIX COOPYKEHUH, co3nanue nadpa-
CTPYKTYpbI (JIMHUM 3JeKTporepeiady, aBTOMOOMIBHBIX TOPOT), MPOKIaIKa TPyOOIpoBo/a,
3eMJISTHBIE pabOTHI

B) 3arpszuenue 6uocdepnl
KOoMIIOHEHTHI BO3ICHCTBUS: COJIA KECTKOCTH M TSDKEIBIE METAJUTBl, MUHEPAIbHBIC M Opra-
HUYECKHE YI00peHus, NECTHIINIbI U TepOUIIHIbI
I') Otxob!
KoMmnoHeHTHI BO3IeCTBUSA: pa3MelIeHHe OTX0I0B, XpaHeHHe YI00peHUH, TeCTUIIUIOB U JIp.

Tabimua 2 — O0beKTbl TEXHOATPOIKOCUCTEMBI

OOBEKT TEXHOArPOIKOCUCTEMBI
Jlutocdepa: na010pOJHBIHN CI0H NOYBBI, ArpOJIAHAIIA(PTHI
A) 3emus, Henpa, |I'mapocdepa: opocuTensHas BoAa, TPYHTOBBIE U TOBEPXHOCTHBIC BOJIBI
BOJIBI ATtMmocdepa: ra3000pa3Hble BHIOPOCHI, TbLIb
[Tporeccel: BoHAs 5p0o3Hsl, IEpeyBIAKHEHUE, YITIOTHEHHE U OCeTaHue
®rnopa: ecTeCTBEHHBINH TPaBOCTOM, KyCTapHUKH, BUIbI, 3aHECEHHBIC B
b) Pacturensubnii | KpacHyro kaury Poccun
U J)KUBOTHBIM Mup | DayHa: HACEKOMBIE, ITUIIBI, MJICKOTIUTAIOINE, BH/IbI, 3aHECEHHBIC B
Kpacnyro kaury Poccun
Hcrionp30BaHue 3eMITH: TUKast IPUPOAA, OPOCUTEIbHBIE METTHOPALINH,

3emIeienue
B) IIpuponHo- v
CouuanbHble TOTPEOHOCTH: 3aMTOBETHUKH, MEH3aKH, ICTETUYHOCTh
AHTPOTIOTEHHBIE
nanamadTa
0OBEKTHI

DKOJIOTHYECKUE PUCKHU: 3aCOJICHUEC U OCOJIOHICBAHUEC, ITIOAKUCIICHUC
I104YB, 3aCOJICHUC IMMOJA3CMHBIX BOJ

Pe3yabTatbl u ob0cy:kaeHue. [Ipy 0o00CHOBaHUM MPUMEHEHHUS CTOYHBIX
BOJA JUIA OpOILIEHHS HEOOXOAMMO YYUTHIBATH UX MPOUCXOXKACHHUE, YCIOBUS
dbopMupoBaHus, CHEUU(PUKY MTPOU3BOJACTBA. AHAIN3 XHMHUYECKOTO COCTaBa
CTOYHBIX BOJ SIBJISIETCS OAHUM M3 OCHOBHBIX ATANOB MUCMOJIB30BAHUS UX C LIEJIBIO
OPOILEHHUSI CEIbCKOX03AMCTBEHHBIX yroauii [11].

CornacHo «MeToIM4ecKkoMy OCOOHUIO IO 3KOJIOTUYECKON OIEHKE MHBE-
CTUI[MOHHBIX TPOEKTOB...» [12] MmO ypOBHIO BO3JEWCTBHS Ha OKPY>KAIOIIYIO

cpeay IMpPOCKT pcaim3alri HCIIOJIb30BaAHUA IMOATOTOBJIICHHBIX JAPCHAXKHBIX H
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COpPOCHBIX BOJI JIJIsl OPOILIEHUS CEIbCKOXO3IMCTBEHHBIX YIOJUNA OTHOCUTCS K Ka-
TEropuu A, Tak Kak B COCTaB KOMILJIEKCA arponpeAnpUsITUs BXOJAT COOPYKEHUS
JUTSl OYMCTKH CTOYHBIX BOJ. [l03TOMYy maHHAsi AESITEIBHOCTh MOXKET CIPOBOITU-
poBaTh HEOOpATUMBbIE SKOJIOTUUECKHE MOCIIEACTBUS.

[IpoBeneM MHTErpaIbHYIO OLEHKY BO3IACKUCTBHS HA OKPYXKAIOIIYIO CPEIy
MyTEeM COCTaBlIeHUs MaTpullbl Jleononpaa (Tabnuna 3).

KonuyecTBeHHBbIE TapaMeTpbl BO3JIEUCTBUS OMKMCHIBAIOT MATpHIy B Iie-
oM. Peanmmzanus maHHOW MaTpHIIBI TIO3BOJISIET MPU MPOBEICHUH CPABHUTEIh-
HOM OIICHKW CHJIBI BO3JCUCTBHUS MATPHI], KOTOPHIC XapaKTEPU3YIOT OAUH U TOT
Ke TIEPHUOJ] )KU3HEACATEILHOCTU MIPOEKTA, ClIeNaTh BBIBOJ O CTEIICHU 3arps3He-
HUS OKPY>KaIOIIEH Cpe/ibl B HY>KHBIA MOMEHT.

AHanu3upys pe3yJbTaThl pacueTa CTEIEHU BO3JCHCTBUA HA KOMIOHEHTHI
TEXHOATrPOIKOCHCTEMBI, MOKHO CJENIaTh BBIBOJ, YTO MAaKCHMAaJIbHOC 3HAUCHHE
UMEIOT CJICIYIOIINE TMO3UIMU: JECTPYKIUs mouBeHHOTO mpoduis (33 6anna),
THAPOMOJIYJIb TOBEPXHOCTHOTO cTOKa (21 6ami), ypoBeHb TPYHTOBBIX BOJ
(20 6anI0B), COMM KECTKOCTH U TshKENbIX MeTauioB (20 6amioB). Haumensiee
BO3JICHCTBHE OKA3bIBAIOT CIICAYIOIINE KOMIIOHEHTHI: TIPOKIIaIKa TPyOOTIpoBo/a,
opraHu3anusi ”HOPACTPYKTYPHI, Pa3MEIICHUE OTXOJ0B, YTO MOXXHO OOBSCHUTH
KPaTKOCPOYHOCTBIO BO3JICHCTBHSI JAHHBIX KOMITOHEHTOB Ha OKPYIKAIOIIYIO Cpe-
Iy ¥ PEKyJbTUBAIMOHHBIMU MEPOIPHUSATUSIMHU, POBOJAUMBIMUA Ha 3TAre CTPOU-
TEJILCTBA U IKCILTyaTAIMH arpONPEAIPUSITHSL.

PaccmarpuBasi cTerneHb BO3JACHCTBUS OOBEKTOB TEXHOATPOIKOCHCTEMBI
Ha OKPYKAIOIIYI0 CPeAy, YCTAHOBHWIIM, YTO 3HAYMTEIILHOE BO3JECHCTBHE OT JICs-
TEJILHOCTH HCIBITHIBAIOT TUIOJOPOAHBINA ClIoN mouBbl (18 6amioB), arposani-
madTel (19 6aoB), rpyHTOBBIE BOABI (13 6aioB), 3aconeHre MOA3EMHBIX BOJ
(13 6amoB), opocutenbHbie Menopaluu (11 6anoB), 3acojeHrne U OCOJIOHIIE-
Banue (11 6annoB). HaumeHnbiias crerneHs Bo3eHCTBUS HAOIIOAAETCS HA aTMO-
cdepy, Buabl Giopsl U (payHbl, 3aHeceHHble B KpacHyro kaury Poccun, 3armo-

BE€JIHUKHU U IEU3aKMU.
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Tadoauna 3 — Marpuna JleonoJsibaa
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[Tponomxenue TabauIbI 3

1 2 3 4 5 6 7 8 9 10 11 12 13
= @iopa EcrecTBeHHBIM
2 TPaBOCTOM 2 0 0 1 0 0 0 0 0 0 4
5 Kycrapauku 0 0 0 1 0 0 0 0 1 1 4
2 Bunpl, 3aHeceHHBIC
i B KpacHyro kHury
>§ = Poccun 0 0 0 1 0 0 0 0 0 1 1 3
z = | QayHa Hacexomblie 0 0 0 0 0 0 0 1 1 0 0 2
o ITTunst 0 0 0 0 0 0 0 0 0 0 0 0
= Muexommtaromme | 0 | 0 0 1 o] o 0 0 0 0 0 1
2 Bungpl, 3aHeceHHbIE
~ B KpacHyro kHury
B Poccun 0 |o 0 0 |0] 0 0 0 0 0 0 0
= Hcnons3o- | lukas npupona 1 0 0 0 1 1 1 1 1 1 1 S
% BAaHHUE 3€M- | Opocurenbubie
L§ M MEJTHOPAIIH 3 2 3 0 [0 O 1 1 1 0 0 11
o 3emnencnue 2 2 1 0 0 0 1 1 1 0 0
= 8
qf) Conuaib- 3aIoBeTHUKH 0 0 0 0 0 0 0 0 0 0 0 0
o -
S | tpetmoern | Helizann 0 |0 o0 0 |0 0 | 0 0 0 | 0] 0 0
o OCTETUYHOCTh
g manamadra 1 0 0 1 1 0 0 0 0 1 1 5
=) Oxkojoruue- | 3aCOJICHHUE U OCO-
a CKW€ PUCKH | JIOHIICBAaHHUE 2 1 0 0 0 0 2 2 2 1 1 11
a IToaxuciaenue mous 1 1 0 0 0 0 2 2 2 1 1 10
E 3acoyenue noa-
A 3E€MHBIX BOJ 2 3 2 0 0 0 2 2 2 0 0 13
CymMmapHasi cTeneHb BO3J1eiCTBUSA 110
KOMIIOHEHTaM Bo3JeiicTBus (3 w) 33 | 20 21 12 9 6 20 18 18 10 12 179

[21-11 10207 {(SO)T N ‘09LOUBEOX QOHI0d U BUIOLOMC
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Ol'[peI[eJII/IM 3HAaYUMOCTDb BOBﬂCﬁCTBHﬁ N3 BBIPAXKCHUA:

_100
n b

Z

I7€ 7 — KOJMYECTBO 3HAUYUMBIX siueek B Tadmuie (v # 0), mT.
Cornacuo Marpuiie Jleomnomapaa, npeacTaBIeHHON TabauIe 3, KOJUYeCTBO
3HAYUMBIX Y€€k cocTaBisgeT 172 miT.

O61mas cuiia BO3AEHCTBHS ONPENETSIETCS U3 BEIPAKEHHUS:
n
[=Z% v,
i=1

I7le v — CTeNeHb BO3JIEHCTBUS, IPECTaBICHHas B Tabaue 3.

Torma B COOTBETCTBMM C JAHHOM MAaTPHULEH, OIKCHIBAIOIIEH BIIUSHHE
OpOLIEHUS CEJIbCKOXO3UCTBEHHBIX YTOAUM NOATOTOBIEHHBIMU IPEHAXKHBIMU U
cOpOCHBIMU BOJIaMU, 00111asi CUJIa BO3EHCTBUS OyA€T paBHa:

I = 100, 179=104,1 Ganna.
172

[Tonyuennass oOmias cuiga BO3JCHUCTBUS MMEET BEIWYUHY, OJIU3KYIO
K HIDKHEW TpaHuIle, TOATOMY MOXHO YTBEPKIaTh, YTO OPOIIEHUE MOATOTOBJICH-
HBIMU JIPEHAKHBIMHA ¥ COPOCHBIMHU BOJAMH OYET YKOJIOTHIECKH O€30TTaCHBIM.

3akiouenue

1 TlpuMeHeHre MOATOTOBICHHBIX JPEHAXHBIX M COPOCHBIX BOJ JTOJDKHO
OBITh 00OCHOBAaHO OIIEHKON BO3ICHCTBHS Ha OKPYKAIOIIYI0 CPEIy, KOTopas
JOJDKHA BKIIIOYATh aHAU3 SKOJOTUYECKUX TOCIEACTBUNA HaMEYaeMOU NesaTemb-
HOCTH C TIPUMCHCHHEM PE3yJIbTaTOB 3TOTO aHAJIM3a B TJIAHUPOBAHHUH, TIPOCKTH-
POBAHUU M peaTU3aINH MPEJIaraeMbIX TEXHUYECKUX PEIICHUH.

2 YCTaHOBIIEHO, YTO MaKCUMAaJbHOE BO3JICHCTBHUE OKAa3bIBACTCS HA ClIe-
TYOIIAE KOMIIOHEHTHI TEXHOATrPOAIKOCUCTEMBI: IECTPYKIIHSI IOYBCHHOTO TIPOdHU-
15 (33 6amna), THIPOMOAYIh TTOBEPXHOCTHOTO CTOKA (21 6aut), ypoBEeHb TPyHTO-
BbIX BOJI (20 OaJIJIOB), COJIM KECTKOCTHU U TSHKENBIX MeTaIIOB (20 6asioB).

3 3HauMTeNbHOE BO3JECHCTBUE OT JEATEILHOCTH HCHBITHIBAIOT CIEIYIO-

e OOBEKTHl TEXHOATPOIKOCUCTEM: IIIOMOPOIHBIN ciioi mouBbl (18 Gamios),
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arponanamadTel (19 6amnoB), rpyHTOBBIE BOAKI (13 GamioB), 3aconeHue Mo-
3eMHBIX BoJ (13 GamioB), opocutenbHbie Menuoparuu (11 6anmoB), 3acoyieHue
1 ocoJionneBanue (11 6amioB).

4 Tlomy4yenHass oOmiasi Cuia BO3JCHCTBUS MUMEET BEIWYHHY, OJIM3KYIO
K HIDKHEH TpaHMIle, TIOITOMY MOXKHO YTBEP)KIaTh, YTO OPOIICHUE MOATOTOBIICH-

HBIMU JIPEHAKHBIMU M COPOCHBIMH BOZAMHU OYIET 3KOJOTHUECKH 0€30MacHbBIM.
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