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<Peilep8JIbHOe areHTeTBO no 06pa30BaBRIO 

rocy~apCTBeBHoeo6p830B8TenbHoeyqpe~eBRe 

Bbicmero npoct-ecCROB8J1bBOrO 06pa30B8RRH 

CAHKT-IIETEPIiYPrCKBit rOCYMPCTBEHHLm
 
TEXHOJIOrJl1lEcKHi'i YHHBEPClITET
 

PACTBTEJIbHbIX nOJIHMEPOB
 

Kaepeopa3KOHOAlUKU U opaBHu3BquunpOU3S0ocmsa 

A.B. EpLITBHa 

3KOHOMHKA
 
rrPHPO~OrrO~b30BAHHR 
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Y):(K 502.55:676.003.13 

Epsrraaa A.B. 3KoHoMHKa npHpo~OnOJIL30BaHHJI: C60PHHK "PaJcrHr:I:ecKHX 

3~a.HHH / rOY BIlO CIl6ITYPIl:-CIl6., 2009. - 49 c. 

B c60pHHKe npllK'I'H'IeCKHX 3~aJIKl:i npencraaneasr ~aHHJI H 

reoperaaecxaa MaTepHaJI no BhUlOJIHeHHIO npasrasecxax pa6OT, TeMLI 

pedeparos H ~OKJI~OB, KpOCCBOP~, nepeseas KOHTpOJlbHbIX sonpocoa, cnoaaps 
cnenaansasrx TepMKHOB H CUHCOK mrreparypu. 

C60pHHK rrpaxranecxax 3~amdf npenaaanasea ,!VUI cTY~eHTOB scex <PoPM 

06yqeHIDl <paKYJIbTeTa 3KOHOMHKH H MeHe,ZVKMeHTa. (no CneIUiaJIbHOCTSIM: 080502 
" «3KOHOMHKa H ynpaaneaae aa ~HJlTIIH I.u;II», 080507 .«MeHe,AiKMeHT 

OpraHH3aQHH») H ,!VUI CTY~eHTOB HlDKeHepHQ-3KOJIOmqeCKoro <p8.K)'JIbTeTa (no 

CneIUiaJIbHOCTH 280201 «Oxpaaa olCpyiK8lOIIleH cpensr H PlUlHOHaJIbHoe 

HCnOJIb30BaHHe npapozurstxpecypcos»). 

PeQeH3eHT: KaH,lUI.lJ;aT 3KOHOMHtleCKHX nayx, ~oQeHT Ka<peJWLI MeHe,lOICMeHTa 

H npasa rOYBIlO CIl6ITYPII Hfi.Kyporrrea 

IlO,lU'OTOBJIeH "H peKoMeu,n:oBaH K nesara Ka<peJWoA 3KOHOMHKH H 

0PraHH3lUlHH npOH3BO~CTBa rOYBIlO CIl6I1YPIl (nporoxon .N'!! 2 OT 
14.10.2009r.), 

Yrnep)l(,ll;eH K H3~aHHIO MeTO~H'leCKOH KOMHccHeH <p8.K)'JIbTeTa 3KOHOMHKH II 

MeHeJOKMeHTa (npOTOKOJI.N'!! 4 OTlO.11.2009 r.), 

OrOYBIIOCMDIT-II~~YP~~ 
rocy~apCTBeHHI>IH TeXB()JIOrH'JecIOOt 

YHHBepcHTeT pacnrreJI&1II>IX noJIBMepoB. 

2009 

\h(."• 

BBE,l(EHHE 

B nOCJle~HHe ~eCSlTHJleTHJI 3KOJlOrH'leCKHe np06J1eMbI CTaJIH 3aHHMaTh see 

60Jlee BIDKHoe MecTO B )l(H3HH xenoaesecrsa. Ilpa 3TOM CTaJIO oxeaanao, t{TO 

cOBpeMeHHhIH nyrs pa3BHTIDl HaweH QHBHJlH3al\HH see B 60JIbmeH CTeneHH 

cIIoc06cTByeT aapymenaro BOCCTaHOBHTeJIbHOH <PYHKIUiH 6HOC<pepbI H. KaK 

CJle~CTBHe. ee nerpaaauaa, B TO )l(e spexa aarponoreaasra <PaKTOp. 

BLlp8.)l(aromuHCJI B HayqHo-TeXHHt{eCKHX ~OCTH)I(eHHS!X, npesparanca B cany 
rnotiamaoro MaCIIITa6a. CIIOc06HyIO He TOJIhKO BbIBeCTH H3 3KOJlOrHt{eCKoro 

paBHOBeCHJI 6HOC<pepy, HO H cosnars yrposy 3BOJIIOIl,HOHHOMy pa3BHTHIO H 

CYIIl,eCTBOBaHHIO caMoH :lKH3HH aa 3eMJIe. OCHOBOM MS! penreana HaKOnHBIIIHXCSl 

3KOJlOrHt:IeCKHX np06JIeM MO)l(HO Ct{HTaTb 3KOJIOrH3aIJ,HIO 3KOHOMHKH H 

3<p<peKTHBHOe <PYHKIl,HOHHpOBaHHJI BceH CHCTeMbI B Il,eJIOM. . 

3KOHOMHKa npHpO~OIIOJlh30BaHHJI - 3KOHOMWIeCKaSl ~Hcl\HTIJIHHa, 

H3yqaIOIIl,aSl np06JIeMbI pauaoaansaoro HCnOJlb30BaHHJI rrpaponasrx pecypcos H 

OXPaHLI ospyxaiourea cpensr. OHa npaasaaa 60Jlee ~eTaJIhHO asysars 
B03~eHcTBHe 3KOHOMHKH sa IIPHPO~ H nOKa3hIBaTb nyra PaIJ,HOHaJIbHOro 

npHpO~OnOJlb30BaHIDl. 

Ilenuo ~HCl\HllJIHHbI «3KoHoMHKa rrpHpO~OIIOJIb30BaHHJI» SlBJlJleTCS! 

<pOpMHpOBaHHe 3HaimH CTY~eHTOB B 06J1aCTH yrrpaanenas paQHOHaJIhHbIM 

HCnOJlh30BaHHeM npapomrsrx pecypcos, OXpaHhI oxpyxaiomea cpensr, 
cPOpMHpOBaHHe 3<p<peKTHBHoH 3KOJlOrOOpHeHTHpOBaHHOH IIpo<peccHOHaJIbHOH 

~eSlTeJIhHOCTH H 3HaKOMCTBO C OCHOBHbIMH 3KOHOMHt{eCKHMH HHcTpYMeHTaMH HX 

peaJIH3al\HH. 

3a~at{aMH ~HCIl,HnJlHHbI SlBJlS!IOTCSl: usyseaae 3KOHOMHt{eCKHX aCIIeKTOB 

B3aHMO~eHCTBHJI npOMbIIlIJleHHOrO IIpOH3Bo~cTBa H npapoasr; aHaJIH3 

3KOHOMHt{eCKHX np06J1eM, CBSl3aHHhIX C H3MeHeHHeM COCTOHHHJI OKp)?KaIOmeH 

cpezrsr; 3KOHOMHt{eCKaSl ouenxa npHpO~HbIX pecypcos H nOCJIe~CTBHH HX 

HCIIOJlb30BaHHJI; paccuorpeaae KOHl\enl\HH YCToHt{HBoro 3KOJlOrO

3KOHOMWIecKoro pa3BHTIDl, np06JIeM 3KOJlOrH3aIl,HH 3KOHOMHKH; asyseaae 
B03MO)I(HOCTeH rocynapcraenaoro perynaposaaaa H PbIHOt{HbIX HHCTpyMeHToB 

paIJ,HOHaJIH3aIJ,HH rrpHPO~OIIOJIb30BaHHSl. 

3a~at{H no 3KOHOMHKe npHpO~OnOJIb30BaHHSl.npeztcrasneansre Bc60pHHKe, 

COCTaBJIeHbI B COOTBeTCTBHH C JleKl\HOHHbIM MaTepHaJIOM, KOTOpLIHBKJIIOt{aeT 

CJle~IIl,He TeMhI: OCHOBHble IIOJIO)l(eHHJI, <pyHKIl,HH. 3a~at{H H npHHIl,HIIbI 

3KOHOMHKH rrpHpO~OnOJIb30BaHHSl; 3KOJIOrH3aIJ,HSl 3KOHOMHKH; BH~bI 

npHp0,llOnOJlb30BaHIDl; 3KOJlOrHt{eCKHe H3~ep)l(KH; 3KOHOMH'leCKaSl oueaxa 
ymepfia OT 3arpSl3HeHH}I IIPHpO~HOH cpezrsr; pecypcasre H 3MHCCHOHHbIe nnarezca; 
Me~Hapo~HbIH OIIbIT H COTpy~HHt{ecTBo B peureaaa 3KOJIOrHt{eCKHX npotinea. 

C60pHHK CO~ep)l(HT sananae, TeOpeTWIeCKHH MaTepHaJI, npauepsr 
BbIllOJlHeHHJI npaxrasecxax pa60T. KpOCCBOP~, TeMbI ~OKJI~OB H pedieparoa, 

nepesens KOHTpOJlbHhIX sonpocos, cnoaaps CneIl,HaJIbHbIX TepMHHOB H cnHCOK 

mrreparypsr. 
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-~~io-J+; 

1. 3AMHIUI H METO)l;HlIECKHE YKA3AHIDI 
,lJ;JUI BLInOJIHEHIDI IIPAKTINECKIIX PAJiOT 

33L(3'13 1. OOI.UHH 3KOJlOrH'IeCKHH 3H3J1Hl L(eHTeJIbHOCTH npeanpaaraa, 

HCXOOHble OaHHble: 
I13BecTHo npennpaarae, KOJUNeCTBO rrpOH3BO.n;HMOH rrpO~KIJ;HH, 

nony4Ja6pHKaTOB, MaCCa norpeonseusrx pecypcos, 3aHHMaeMbIe nnomana H 
KJIaCCbI OrraCHOCTH BemeCTB, conepxaunrxca B OTXO.n;ax npennpaaraa, Hcxoansre 
,llaHHbIe rro BapHaHTaM npencrasneasr B T36JIHI.(e 3. 

3aoaHue: 
1. npOaHaJIH3HpOBaTb MaTepHaJIbHO-TeXHJNeCIGfH 6aJIaHC npennpaarax, 

onpeztemrn,KOJrnqeCTBO 06P83YeMbIX HeyTHJIH3HpyeMbIX OTXO.n;OB. 
2. BbInOJIHHTb aHaJIH3 .n;aHHbIX 0 3arp'l3HeHHH TeppHTOpHH, onpeaenars 

IIJlOma.D:b 3arpH3H'leMOH npennpaxraesr repparopaa. 
3. OQeHHTb ypOBHH KOMIIJIeKCHbIX cPaKTOpOB 3KOJIOrINeCKOro pHCKa, 

onpeaenars, K KaK0MY xnaccy orraCHOCTH OTHOCHTCR rrpOH3BO.n;CTBO rro 
npencraaneaasnr THllaM 3arpH3HeHHH. 

4. Onpenemrrs 06IQHH 3KOJIOmqeCIGfH pacx npezmpaaraa, OXapaKTepH30BaTh 
ypoaeas 3KOJIOrlfqeCKOH 6e30rraCHOCTH npenrrpasraa, 

Peueenue: 
I. AHaJIH3 MaTepHaJIbHO-TeXHliQeCKoro 6aJIaHC3 rrpe.nnpHHTHH 
MaTepHaJIbHO-TeXHOJIOmqeCKHH fiananc raepztsix MaTepHaJIOB aa 

npennpasraa nposepserca rro cPoPMYJIe: 

MIl = Mon + Mrrr + Mo,	 (1) 

rne MH - cpenaas 33 MeCHQ Macca rsepztoro cupss H MaTepHaJIOB, 
nocrynaioutax na npezmpasrae, T; 

MOll	 - cpennas aa MeCHQ cyseaapnas Macca roTOBOH (OCHOBHOH) 
nponyxnaa, T; 

Mrn - cpeznrassa MeCHQ cysesapaaa MaccaynmH3HpyeMblx OTXO.l.(OB, T; 
Mo -	 KOJIHqeCTBO raepnsrx He yTHJIH3HpyeMbIX OTXO.n;OB rrpOH3Bo.n;CTBa, T. 

BeJIHQHHa Morr onpenenaerca rro 4JopMYJIe: 

Mon= nXMI,	 (2) 

rne	 IT - KOJIHQeCTBO eMHHQ OCHOBHOH nponyxuaa B cpenaev sa MeCHI.(, urr.; 
M1 - Macca e.n;HHHQbl OCHOBHOH npozryxnaa, T. 

4 

BeJIHQHHa Mrn onpenenaercs rro cPoPMYJIe: 

Mrrr = nl XM2,	 (3) 

rne IT I - KOJIlfqeCTBO e.n;HHHQ .n;orrOJIHHTeJIbHOH nponyxmra H3 YTHJIH3HpyeMbIX 
OTXO.n;OB B cpeznresr aa MeCJlQ, nrr.; 

M2 - Macca e.n;HHHQbI .l.(OrrOJIHHTenbHoH nponyxuaa H3 yTHJIH3HpyeMbIX 
OTXO.n;OB, T. 

I13 ypasaeaaa MaTepHaJIbHO-TeXHlfqeCKOrO 6aJIaHca TBep.D:bIX MarepHaJIOB 
onpenenaerca ofimee KOJIHqeCTBO HeYTH.JUI3HpyeMblx OTXO,LlOB (Mo). 

06maH Macca sarpasasaeasrx TBep.D:bIX H )J(H,l(KHX pecypcos H 06IQHH 06'beM 
nonesaoa npozryxuaa COCTaBmreT: 

W=MH + VB, (4) 

WI = Mon+Mrrr, (5) 

rae	 W- 06maH Macca sarpasasaeaax TBep,IU.IX H )J(H,LlKHX pecypcos, T; 
VB - cpennesrecaxnaa MaccaCTOqHblX BO.n;, cfipacstsaesrsrx B KaHaJIH3aQHIO, 

3arpH3HeHHOCTb KOTOpbIX npessnuaer nzuc, T.; 
WI - 06maH Macca nonesaoa nponyxuaa, T'i 

Onpenenarorcs BeJIIfqHHbI ynensnsrx OTXO.n;OB (Macca OTXO.n;OB, 
rrpHXO,LlHIIJlfXCH na e.n;HHHQY MaCCbI npoayxnaa) H otimee KOJIH'IeCTBO OTXO.n;OB, 
06pa3yeMbIX na npezmpaxraa: 

. KT = Mo/Wl, (6) 

K)J( = VB/WI , (7) 

Kr = AB/Wl , (8) 

K=~+~+b	 ~ 

rae	 KT - rsepnsre OTXO,Llbl, T.!Tnpozryxrraa; 
K)[( - )[(H,LlKHe OTXO,Llbl, TIT nponyxuaa; 
Kr - ra3006pa3HhIe OTXO.n;bI, T.!T rrp0,LlYKQHH; 
AB - cpe.n;HeMeCJI1IHaH Macca raJOB, ,LlbIMa H nana, BbI6paCblBaeMaH R 

arvoopepy T.; 
K - ooniee KOJIH'IeCTBO OTXO.n;OB, T. 

BbIBO.n;bI: 
Ilpa rrpHrOTOBJIeHHH 1T rrOJIe3HOH nponyxuaa ofipasyercx He 

YTHJIH3HpyeMbIx OTXO.n;OB - K. 06mHe He YTHJIH3HpyeMbIe OTXO,LlbI COCTaBJUlIOT B 
nDOIleHTHOM BbI03)J(emm: 
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• TBep,nhIe: - 100 %*KTIK; 
• )l(MKHe: - 100 %*K)I(/K; 
• ra3006pa3HbIe: - 100 %*KrlK. 

2. AIHlJIH3 3arpJI3HeHHJI TeppHTopHH 
Onpenenaercs nJIO~aL\b nenospexneanoro naaznuadrra na repparopaa 

npennpaaraa: 

SHJI = S - Sc - S1 - S2 - S3, (10) 

me SHJI - nJIO~aL\b aenoapesoteaaoro naaznnarpra na repparopaa npennpaaraa, 

ra; 
S - 06ru:aJI nnomazrs repparopaa, 3aHliMaeMOH npezmpaaraea, ra;
 
Sc - nnomans CKJIa,nOB ChIPbJI H MaTepHaJIOB, ra;
 
S1 - nnomans CKJIaL\OB OTXO,nOB, ra;
 
S2 - nJIO~aL\b rrpOH3Bo,nCTBeHHbIX 3,naHHH, ra;
 
S3 - nnomans rpaacnoprasrx KOMMYHliKa~HH,ra.
 

Orrpe,neJIJIeTCJI 06~aJI nnonrarrs nannurarprasrx nOBpe)l(,neHHH aa 

repparopaa rrpezmpaxraa: 

SJI = Sc + Sl + S2 + S3, (11) 

rae SJI - ofinraa nnoutans JIaH,nrnact>THbIx nOBpe)l(lleHHH na TeppHTOpMH 

npe.nrrpl{jjTHJI, ra. 

Onpe,LIeJIJIeTCJI 06~aJI nnomam, repparopna, nonsepraevoa 

anrponoreaaoay B03,L1eHCTBluO: 

SaB = SJI + S4, (12) 

rne SaB - 06ru:aJI nJIO~aL\b repparopaa, nonsepraeesok anrponorennosry 

B03,L1eHC1;BHlO, ra; 
S4 -nnouians TeppliTopliH, npaneraronnrx K npennpaxraro H nonsepxeaasrx 

anrponoreaaovy B03,neHcTBHlO, ra. 

OnpelleJIJIeTCJI 06WaJI nnomans 3arpJI3HJIeMOH .repparopaa: 

S06 = S + S4, (13) 

rne S06 - 06ru:aJI nnomazrs 3arpJI3HJIeMOH repparopaa, ra; 

Onpe,neJIJIeTCJI ynensaaa nnomans reppuropaa, 3arp»3HJIeMOH npa 
npoaasoncrse 1 T nOJIe3HOH rrpO,nYKQHH B Cpe,LIHeM sa MeCJIU: 

(14)Sy = S06 /Wl. 

6 

~ 

rne Sy - ynensnaa nnourans repparopaa, 3arpJI3HJIeMOH rrpa npoassoncrse 1T 
nonesaoa nponyxuaa, BhInycKaeMoH B cpenaea sa MeCJI~ (nepesecra B ~). 

BblBO,n: 
Ilpa npoaasoncrse 1 T noneauoa nponyxnaa, B cpezmea sa MeCJIU, 

3arpJI3HJIeTCJI Sy M2 repparopaa, B TOM sacne na repparopaa npezmpasras: SIW1 
M2

, sa npeztenaaa repparopaa npennpasras: S4/W1, M2
• 

3. OueHKa ypoBHeH KOMrrneKCHbIX !}laKTOpOB 3KOJIOruqeCKoro pHcKa 
Cyutecrsyer 5 OCHOBHbIX KOMIIJIeKCHbIX <paKTOpOB sxonoraxecxoro pHCKa: 

• nospeacteaae naJ:I,ll;IIIacl>Ta; 
• asrponorenaoe 3arpJI3HeHHe oKp)')KaJOru:eH cpeztsr; 
• 06pa30BaHHe OTXO,ll;OB npoaasoncraa; 
• 3arpJI3HeHHe nOBepXHocTHbIX BOP;HbIX HCTO~KOB; 

• 3arpJI3HeHHe arssocoepaoro B03,ZJ;yXa. 
K~H H3 <paxTOpOB o~eHHBaeTCJI no ypOBHlO 3KOJIOrnqeCKOrO pacxa OT 0 

zto 1, HJIH B %. 
Yposeas noapexneaaa naanuradrra npennpnaraen onpenenserca no 

<poPMYne: 

YIIJI = (SJIlSo)xj , (15) 

f)J;e Snn - 06~aJI nJIO~a,ZJ;b JIaH,ll;IUa<pTHbIX nOBpe)K,ll;eHliH, ra; 
So - KOHCTaHTa, 0603HaqaJO~aJI ynensayro nnomazrs naaznnaora. OHa 

COOTBeTCTByeT y,ll;enbHOH e,ll;HH~e naanmadrra, r.e, nnomans TeppHTOpHH, 
onHcaHHOH aa MeCTHOCTH PMHYCOM, paBHbIM 1 MHJIe. Sol = 1077 ra; 

j - K03<P<PH~HeHT xoppensuaa, yqHThIBaJOIQliH rnytiaay nospezsneana 
naamnadrra aa repparopaa npe,ll;IIpHJITHJI. 

j = 1 + 0,1 x X, (16) 

rne x - rJIy6HHa nospexneaaa naH,ll,llla4JTa HH)l(e 1 M OT nOBepXHoCTH sesora, M. 

X = h-1, (17) 

rne h - rJIy6HHa noapesczreaaa naanmadrra aa repparopaa npennpasraa, M. 

YpOBeHb aarponorenaoro aarpssneaas cpezna npennpaaraex onpeztenserca 

no <popMyne: 

(18)YaJ = (SaB/So1) x d, 
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3Ha'leHHSI K03 

2 
3 
4 

Knacc onaCHOCTlf OTXO.n:OB- ... 

rne SaB - 06mIDl nnomazu, repparopaa, nonsepraevoa anrponoreaaoay 
B03.n:eHCTBHIO, ra; 

d - K03<p<PHU:HeHT xoppensuaa, Y'lHTbIBaIOmHH HHTeHCHBHOCTb 

anrponorenaoro 3arpH3HeHIDI oxpyxaroutea cpeztsr, 

d = 1 + 0,1 x P (19) 

rne P - npeasnneaae ypOBHH aarponoreaaoro 3arpH3HeHIDI cpensr aa 
TeppHTOpHSlX, npaneraiontax K npe.n:npIDITHIOB % OT n~Y. 

YpOBeHb 06pa30BaHIDI OTXO.n:OB npOH3Bo.n:CTBa onpenensercs no <popMyne: 

. Yon = (Mo/mo) x q, (20) 

rae Mo - ofimee (cpenaee sa srecsn) KOnH'IeCTBO He yniJIH3HpyeMbIX OTXO.n:OB, 

T", 
mo - KOHCTaHTa, 0603Ha'ialOmIDl ynensasre sanacsr npapozmoro csrpss 
= 1000 T; 
q - K03<p<PHU:HeHT KOppemIQHH, Y'lHTbIBaIOmHH xnacc onaCHoCTH BemeCTB, 

conepacautexca B raepnsrx OTXO.n:ax npoaaaoncrsa, KOTOpblH onpenensercs no 

rafin, 1. 

Tafinaua 1 
-.3l!:a'I~H~$i K03<P<PHU:HeHTa KoppeAAU:HH 

eAAIl,HH 

.Ypoaeas 3arpH3HeHHH nOBepXHocTHbIX BO.n:HbIX HCTO'lHHKOB onpeaenxercs 
no !jJopMYne: 

YBH = (VBNo) x E I (21) 

rne VB - cpe.n:HeMeCSI'IHblH 06beM CTO'lHbIX BO.n:, c6pachIBaeMbIX B 
3

KaHaJIH3aU:HIO, aarpasaeaaocrs KOTOpblX rrpessnuaer TI):{K, M ; 

Vo - KOHCTaHTa, 0603Ha'IaIOmIDl y.n:eJIbHhIH cpe.n:HeMeCSI'IHblH CTOK sonsr 
= 1000 M3

; 

E - K03<p<pHU:HeHT KoppeAAU:HH, Y'!HTbIBaIOmHH xnacc onaCHOCTH semecrs, 

.conepacauraxca B CTO'IHOH sone, KOTOpblHonpenensercs ITO Ta6n. 1. 

8 

YpOBeHb 3arpSl3HeHHSI aTMOc<pepHoro sosnyxa onpenenaercs no !jJopMYne: 

(22)YaB = (AB/Ao) x Z, 

rne AB - cpenaetaecasaaa Macca raaos, .n:bIMa H mana, Bbl6pacblBaeMbIX 

npe.n:npIDITHeM B aTMoc!jJepy, T; 
Ao - KOHCTaHTa, 0603Ha'ialOlUIDl y.n:eJIbH)'IO Maccy npaesmoro enos 

aTMOc<pepHoro B03~a = 1000 T; 
Z - K03!jJ!jJHUHeHT KoppeAAUHH, )"IHTbIBaIOIUHH xnacc onaCHOCTH BemeCTB, 

conepxamaxca B Bbl6pocax B araocdepy, KOTOpbIH onpeaenserca no Ta6JI. 1. 

)lnll ou:eHKH yposnea OCHOBHblX <paKTOpOB pacxa Heo6xo.n:HMO 

Bbl'lHCneHHbIe ypOBHH nepesecra B npOI.\eHTbI (%) H CpaBHHTb C 

xapaKTepHCTHKaMH KJIaCCOB 3KOJIOl1f'ieCKOH 6e30nacHocTH npoasaoncrsa (Ta6n. 

2), YKa3aTb, K KaKHM KJIaCCaM onacaocra OTHOCHTCH npennpazrae no TeM HnH 

HHbIM BH.n:aM 3arpSl3HeHIDI. 
C'IHTaeTCH, 'ITO aHTponoreHHble nOBpe:lK.l\eHIDI npHpo.n:HOH cpensr, He 

npessnuaromae 1 % OT ee rrepsoaaxam.noro xasecrsa, pea6HnHTHpYIOTCH 

eCTecTBeHHblMH nponeccasnr. 

Tafinana Z 

Knaccsr 3KOJIOrH'leCKoii: 6e30nacHocTH 

Knacc 
OilaCHOCTH 

npoH3BO.n:cTBa 

3KOnOrH'IeCKIDl 

XapaKTepHCTHKa 

rrooassoncraa 

BenH'lHHa 

3KOnOrH'leCKOrO 

pHCKa, % 

PeKOMeH.n:yeMbIH 

3KOJlOrH'IecKHii: HaJIOr 

aa npH6bIJlb, % . 

Besonacaoe )];01 0 

2 

1 
Oraocarensao 

onaCHoe 
1-5 1-1,5 

3 Onacnoe 5-25 1,5 

4 Oc060 onacnoe 25-50 2,0 

5 
, Qpe3BbI'IaHHO 

orracaoe 
fionee 50 

2 - Heo6xotJ,HMO CMeffilTb 

nellTeJlbHOCTb 

TIoenllOIDI THJI ~ 

I 

4. Onpe.neJIeHHe 06mero 3KOnOrH'leCKOrO pHcKa npe.nnpHSITHSI 
06mHH 3KOnOrH'IeCKHH pHCK npe.n:npIDITIDI (%) onpenenaerca no <popMyne: 

R = 0,02 x (SJIX j + SaBX d + Mo> q + VBx E + ABx Z), (23) 

rzte R - 06mHH 3KOJlOrH'IeCKHH pHCK npe.nnpIDITHH, %. 

Ha OCHOBaHHH paC'IeTOB no rafin, 2 oueHHBaeTCSI 06mee 3KOJIOrH'IeCKOe 

COCTOSlHHe npe)l;llpHHTHH. 
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Ta6JIHIla 3 
BbILlep:lKKH H3 3KOJldr'HQeCKOrO rracnopra npennpasraa 

o 

.. 
IIoKaJaTeJIH BapmUITbI 

KOJIHqeCTBO eLlHHHI.{ OCHOBHOH 

1 2 
.. , 

3 4 5 6 7 8 9 10 11 

nponyxuaa, rrpOH3BO):{HMOH B cpezmea sa 
MCCSIIl, IIIT. 

42 68 57 306 112 24 76 95 82 35 42 

Macca e):{HHHI.{ OCHOBHOH rrpO.LlYKI.{HH, T 

KOJIHQCCTBO C):{HHHI.{ LlOrrOJIHHTeJIbHOH 

1,6 0,7 1,1 0,2 0,2 0,8 2,61 0,5 1,1 2,4 0,7 

npoztyxnmr H3 yrHJIH3HPYCMbIX OTXOLlOB, 
IIIT. 

420 350 800 500 1200 700 1100 600 1000 900 800 

Cpe.LlHSISI Macca CLlHHHI.{bI 
LlOrrOJIHHTeJIbHOH rrpO.z:lYKI.{HH 
yrHJIH3HpyeMbIX OTXOLlOB, T 

H3 0,02 0,06 0,07 0,03 O,Og 0,004 0,04 0,008 0,05 0,01 0,03 

CPCLlHSISI aa MeCSII.{ Macca TBepLloro csrpsa _.- I--~--; 

H MaTCpHaJIOB, 

rrpc.urrPHSITHc,T 
nocrynaromax Ha 302 350 480 420 580 640 890 720 680 550 580 

06IIlaSI IIJIOII.{aLlb TCppHTOpHH, 
3aHHMaCMOH npeanpasraex, ra 3,9 4,5 1,8 2,9 4,0 5,1 6,0 2,5 3,5 5,5 5,1 
IlJIOIIIll,llb CKJIll,llOB csrpsa H MaTepHaJIoB, 
ra 0,4 0,5 0,25 0,55 0,2 0,35 0,3 0,1 0,45 0,15 0,3 
IlJIOI1\3J\b CKJl3J\OB OTXOLlOB, ra 

IIrroIII3J\b npoasaoncraeaasrx 3LlaHHii, ra 
0,6 
0,8 

0,7 
0,9 

0,2 
0,1 

0,3 
0,2 

0,8 
1),15 

0,9 
0,25 

0,5 
0,35 

0,4 
0,3 

0,1 
0,4 

1,0 
0,7 

0,4 
0,4 

. '. 

OKo~aHHe Ta6JI.3 

..... ..... 

IIoKaJaTeJIH 
BapHaHTbI 

1 2 3 4 5 6 7 8 9 10 11r 

IlJIoII.{aLlb rpaacnoprasrx KOMMYJIHKaI.{HH, 1,2 1,3 0,3 0,4 1,0 1,1 0,9 0,5 0,6 0,8 0,6 
ra 

IlJIOII.{aLlb repparopaa, npaneraiomax K 

5,0 3,3 4,4 1,0 5,5 2,0 3,0 6,6 6,6npenrrpaamro H noaaepsceaaux 4,1 2,2 
aHTPOrrOreHHOMY 3arpSI3HeHHlO, ra 

IIpeBbIIDeHHe ypOBHSI aarponorennoro 
3 13 5 7 15 8 23arpSI3HeHHSI 'repparopaa, rrpHJIeraIOII.{HX 2 9 11 1 

K rrOeLlIIPHSITHlO, B % OT nnv . 
rJIY6HHa rrOBpe)K):{eHHSI nanmuarpra 2,5 2,0 1,9 2,5 0,5 3,0 0,7 2,8 1,0 1,5 2 
TeppHTOpHH npennpasras (cpenass), M 

CpcLlHeMecSJ:qHaSI Macca CTOqHbJX BOLl, 

cfipacsraaeasrx B KaHaJIH3aUHlO, 148 170 280 540 300 330 90 330 120 450 280 
3arpJl3HeHHOCTh KOTOpbIX npeeumaer 
~,T 

Knacc orraCHOCTH BeII.{eCTB, 
1 3 4 3conepxanraxca B copecsrsaesorx 2 1 2 3 1 4 2 

CTO~bIX sonax (no rOCT 12.1.007-88) 
Cpe):{HeMeCSIQHaSI Macca raJOB, ):{LIMa H 112 180 150 90 40 210 50 70 30 100 40 
rrhIJIH, BbI6paCbIBaeMbIX B arsrocdiepy,T 

Knacc orraCHOCTH rasca, .LlbIMa H nsina 1 2 1 2 3 2 2 3 4 4 2 
(no rOCT 12.1.007-88) 
Knacc orraCHOCTH BemeCTB, 

2 1 4 2cOLlep:lKaIUHXCSI B TBep.LlbIX OTXOLlax 2 1 1 3 2 2 3 
rrpoH3BOLlCTBa 
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3a..axa 2. PaC'IeT 30Hbl 3arpH3HeHHH OT c6poca CTO'lHbIX 80". 

Hcxoouue Oallllble: 
Kapsep, KOTOpbIH pacnorraraercs aa 6epery peKI1, C6paCbIBaeT CTOtIHble BO,D.bI 

(CB) (PIfC. 1). 

C<I> 

PHC. 1. CHTYaQHoHHbIH ITJIaH 

Hiose no reaeamo peKH aa paCCTOjlHIfH 1400 M. pacnonaraercs pbI60JIOBHOe 

X03JIHCTBO (TOlJKa 1_ - ,HCnOJIb30BaHHe aonsr ):{JIjI pbI60JIOBCTBa)) na paCCTOjlHHH 

3500 M,pacnonaraeresnaceneaasra II)'HKT (TOtIKa 2 - IfCnOJIb30BaHIfe BO)l,bI ):{JIjI 

fmTbjl).l13oecTHhI' KOHUelflPaQHH 3arpjl3HIDOIUHX' aentecrs (aaaemeaasie 
aemecrsa, aetprenponyxrsr) B CB, 4>OHOBM KOHQeHTpaQIfjl, 06beM cfipacsasaeasrx 
CTOKOB H pacxon BOlJ;bI B pexe. I1CXOIJ;HbIe IJ;aHHbIe npaseneasr B Ta6JI. 5. 

3aOallue: 
1. PaCClJHTaTb KOHQeHTpaQHIO sarpaaaaromax seurecra B pexe B TOtIKaX 

HCnOJIb30BaHRji BOlJ;bI (TOlJKa 1 If 2). 
2. nOCTpOHTb arnopa sarpasaeaas pexa ):{JIjI ,n:Byx BHIJ;OB 3arpjl3HHTeJIeH 

(saaemeaasie .semecraa, aedrrenpoayxrsr). 
3. ClJ;eJIaTb BbIBOIJ; 0 B03MO)l(HOCTb HCnOJIb30BaHRji BOlJ;bI. 

Petuenue: 
I1HTeHcHBHoCTb B031J;eHCTBHjI aa BOMbIe pecypcsr xapaxrepasyerca 

,D.HHaMHKoH 06beMoB CTOKOB H KOHueHTpaQHeH spennocrea B HHX, a TaK)I(e 

KaqeCTBOM npHp0IJ;HbIX BOIJ;, nonaepraexsrx TeXHoreHHOMY B03):{eHcTBHIO. 

3arpjl3HeHIfe npoacxonar npa c6poce TeXHOJIOrnlJeCKI1X CTOKOB ropao
060raTHTeJIbHbIX, MenUIJIyprHlJeCKHX npennpasraa, XHMKoM6HHaToB If IJ;p. 

Cyrs pacnera pacnpocrpaaeaas 3arpjl3HeHHH OT c6poca CTOlJHbIX BO):{ 

CBOIJ;HTCjI K onpeneneamo paCtIeTHOH KOHueHTpaUHH sarpaaasroutero semecraa 
na onpeneneaaosr paCCTOjlHHIf OT MeCTa c6poca CrolJHbIX BOIJ;. 

12 

Ha KOHueHTpaUIfIO B paClJeTHOM CTBOpe OKa3bfBaJOT BJIHjlHHe cnenyiontae 

OCHOBHbfe 4>aKTOpbI: 

• 06beM cfipacsraaesrsrx BO):{ H pacxon BO):{bI B pexe; 
• COOTHorneHHe KOHueHTpaUHH B CTOKax H B pexe; 
• cnoco6 c6poca CTOtIHbIX BO):{(paccesaasni, cocpenoroseaasia H np.); 
• xapaKTepHCTHKH COCTOjlHHjI pycna H resesas. 

J{.rrjl onpezteneaas KOHueHTpaQHH BpelJ;HhIX semecrs B pexe na paCCTOjlHHH X 
OT MeCTa ssmycxa CTOtIHhIX BO):{ HCnOJIb3yeTCjI 4>opMYJIa: 

Cx = CCT x q + Cep x QB + Cep x a x x) (24) 
q +QB+a x x . 

rne Cx - KOHI\eHTpaIIHjI 3arpjf.JHjIJOIUHX sentecra B pexe aa paccrosmm X, t/r2;
3;

CCT - KOHUeHTpan:Hjl3arpjl3IDIJOll\HX semecra B CTOKe, r/M
C4> - KOHUeHTpan:HjI 3arpjl3HIDOll\HX seinecrs B pexe ssmre crsopa ssrrrycxa 

CTOKOB (4)OHOBM KOHQeHTpaUIfjl), r/M3; . 
q - pacxon CTOtIHhlX BO):{, M

3/c; 
QB - pacxon BO):{bI B crsope asmycxa, M

3/c; 
a - K034>4>HUHeHT, )"IHTbJBaJOll\HH npHpOCT pacxona BO):{bI B):{OJIb pexa; 
x - paCCTOjlHHe OT TOtIKI1 c6poca CB, M. 

nOHjlTHO, tITO no Mepe ynaneaaa OT crsopa nsnrycxa CTOKOB KOHueHTpaQRjl 

sarpsaaarontax seutecra B pexe CHH)I(aeTCH. CHHJKeHHe npOHCXO):{HT sa CtIeT 

pa36aBJIeHIDI cTOKa B pexe, o6na):{aJOll\eH aCCHMHJIHPYlOIneH crrocofinocruo 
sonaoro 06beKTa. 

ACCHMHJIHPYlOll\M cnocofiaocrs BO):{HOra 06beKTa - 3TO cnoco6HoCTb 

npHHHMaTb onpeneneaayio Maccy semecrsa B e):{HHHuY BpeMeHH 6e3 HapyrneHHH 

HOpM KalJeCTBa BO)J;bI B KOHTpOJIHpyeMoM crsope HITH nymcre BOIJ;OnOJIb30BaHHH. 

J{.rrg roro tIT06bI cztenars BbIBO):{ 0 npHro):{HOCTH BO):{bI, Heo6xolJ;HM xparepan 
KatIeCTBa sonsr ):{JIjI ee HCnOnb30BaHHjI, B KatIeCTBe raxoro KPHTepHH asrcrynaer 
npenensao-nonycrasras KOHueHTpaQIfjI (II.lU<). PaCtIeT Il)l,K npOH3BO,n:HTCjI no 

Ta6JI.4. 

J Ta6JIHua 4 

PaCtIeT rune 

n)];K B3BeCH, r/M3 ):{JIjI nHTbH(3500 M.) cd> +0,15 

):{JUI pbI6onoBCTBa(1400 M.) Oil +0,25 

n,ZJ;K He4>Tb, r/M3 ,l(IDI nHTbH (3500 M.) 0,05 

):{JUIPbI6oJIOBCTBa (1400 M} 0,3 
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Tpaaana 30HhI 3arpjI3HeHlUl - )TO JIHHIDl, rne xoanearpame, 3alpjI3HjIIOIII;ero.
 

neinecrsa He npessnuaer I1,lU<, ecJIH xoauearpauaa sentecraa HH)I(e II,lU{, TO sona
 
nparozara .lIJIj{HCnOJIh30BaHIDl.
 

C'L<I1,lU(. (25) 

B pe3YJIbTaTe MO)l(HO nOCTpOHTb rpaqIHK H3MeHeHHjI KOHlleHTpallHH
 

sarpasaaromero BeIIl;eCTBa no Mepe Y.llaJIeHHjI OT crsopa ssmycxa CTO'IHblX BO):(.
 

TaKM rpacPH'IeCKM 3aBHCHMOCTb HOCHT HaJBaHHe «Ornopa pacnpocrpaaenns
 

3arpjI3HeHJUI». OHa nOJIy'IeHa onpenenenaesr KOHlleHTpauHH 3arpJl3HJlIOIII;ero
 

senrecma npa nonrarosov H3MeHeHliH paCCTOJlHHjI X OT crsopa asnrycxa
 

CTO'IHblX BO):(. OTMe'IM na rpaqiaxe 3Ha'IeHHe I1,lU( .lIJIj{ zraaaoro BH):(a
 

3arpJl3HeHIDI, CTpOJlT rpanauy 30Hbl 3arpJl3HeHHJl pexa, 3llIOpa pacnpOCTpaHeHml
 
3arpJl3HeHHJl noxasaaa aa pHC. 2. 

KomtellTPaItWr Cx 

3arpxsmrre.nD 1 

n,l{K, I I <: 
- '.-~'- '> 

C4J-J I I --- ...___
 
o
 1400 3500 PacCTOJIHHe, X 

PMC. 2. 3nIOpa pacnpocrpaaeaas 3arpR3HeHHjI 

-PaCCTOjIHHe X -3TO 30Ha 3arpJl3HeHHjI pexa, <DOHOBM KOHlleHTpauIDI (CcP) _ 

KOHlleHTpaI:(HjI aarpaaasionrero BeIIl;eCTBa ):(0 MOMeHTa ssmycxa CTO'IHblX BO):( B3. 
BO.llOeM, r/M B TO'IKe «0» npOHCXO.llHT pesxoe yBeJIH'IeHHe KOHlleHTpallIDI 

3arpjI3HjIIOmero seutecrsa, TaK KaK 3TO TO'IKa c6poca CTO'IHbIX BO):(. TIPH HaJIH'IHH 

B CTO'IHOH sone HeCKOJIbKHX BH):(OB 3arpjI3IDlIOll{HX senrecrs (B HarneM npmsepe 

aro asserueaasre aeuiecrsa H HecPTenp0.l\YKTbl), ,Z(JIj{ xazcnoro cTpOHTCjI 

OT.lIeJIbHblH rpacPHK (srnopa pacnpocrpaaenas 3arpjI3HeHHjI), onpe):(eJIjIIQTCjI 

rpanansr 30Hbl 3arpjI3HeHIDI no 3Ha'IeHHIO I1,lU( ):(JIj{ Ka)l(.lI0rO semecrsa. 

Xoo petuenus: 

/.
1. PaCC'IHTblBaI<JT KOHQeHTpallHH BemeCTB:
 

C B3. C B3. C Heljl. C Heljl.... 24)

WIll. 1 'Illl • ,I dllll • 1 'Illl ('!'opMVJJa . 
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2. Haxonsr: 

II):{K 1400 B3; II):{K 3500 B3; II):{K 1400 Heljl; II):{K 3500 Heljl (Ta6JI. 4») 

3. TIo .lIaHHhIM paC'IeTOB CTpOJlT ):(Ba rpadiaxa - 3llIOPbl pacnpocrpaaeaaa 

3arpJl3HeHMjI (no Ka)l(,Z(oMY BH.lIY3arpjI3HHTeJIj{). 

4. .neJIaI<JT BbIBO,A 0 B03MO)l(HOCnr HCnOJIb30BaHHjI BO,Z(bl. 

Ta6JIHlla 5 
Hcxonnsre ):(aHHble 

N2 
QB, 

pacxo):( 

BO,Z(bl, M3/c 
a, 

K03cPcPHllHeHT M~/C 
CcP 
B3B, 

r/M3 

CCT 

B3B, 

r/M3 

CcP 

HecPTH, 

r/M3 

CCT 

aedrra, 
r/M3 

1 5,2 0,004 0,05 1 49,5 0,01 17,5 
2 6,3 0,004 0,05 0,95 . 41,5 0;01 21,5 
3 4 0,0029 0,05 1,2 45,4 0,01 12,9 
4 6,2 0,0035 0,06 0,86 41,5 0,01 15,2 
5 4,2 0,003 0,06 1,2 38,2 0,01 10,5 
6 4,5 0,004 0,05 1 52,1 0,01 23,2 
7 4,9 0,005 0,05 0,94 63,5 0,01 12,7 
8 5,6 0,004 0,05 1,1 50 0,01 18,3 
9 4,8 0,007 0,06 0,9 70 0,01 10,5 
10 5,2 0,004 0,06 0,75 50,2 0,01 17 
11 5 0,0042 0,05 0,85 45,4 0,Ql 17,3 

3a,AaQa 3. Ou enxa 3KOHOMHQeCKOro 31jlljleKTa OT uepepaflorza TIiO. 

B npouecce )l(H3He):(eJlTeJlbHOCnr 'IeJIOBeK ofipasyer 60JIbiliOe KOJIH'IeCTBO 

OTXO):(OB. 9CHOBH)'IO ):(OJIIO COCTaBJIj{IQT rsepzrsre 6hlToBble OTXO):(bl (TIi0). 
Cynrecrsyer MHOro MeTO):(OB o6e3Bpe)I(HBaHHjI TEO, MOl paccxorpua .lIBa MeTO):(a: 

saxopoaeaae na nOJIHrOHe H nHpOJIH3HaJlnepepafiorxa, . 

Hcxoouue dallllble: 
.naHa npOH3BO,Z(HTeJlbHOCTb, CTOHMOCTb H ssrpefiorxa yCTaHOBKH nHpOJIH3a, 

Haaecrasr sarparsr na cfiop, TpaHCnopTHpoBKy, coaepxaaae DiO aa nOJIHroHe H 

ueaa 3eMJIH. Hcxonasre naaasre no BapHaHTaM npencraanenu B Ta6JIHQe 6. 

3adallue: 
TIpoBeCTH 3KOJIoro-3KOHOMH<JecKY"1O oueaxy aarpasaenaa 0xpY)l(aI<JIII;eH 

cpeasr, onpeaenna 3KOHOMH'IeCKHH 3cPcPeKT OT sapaaara nepepatiorxa TBepAbIX 
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6h1TOBbIX OTXO~OB MeTO~OM IIHpOJUl3a C nO.1I)"ieHHeM B xaaecrse rosapaoro 
nponyxra YrJIepO~HcTOroOCTaTKa B3aMeH CKJl~P0BaHIDI HX aa CBaJIKaX. 

Petueuue: 
Pacser 3KOHOMHqeCKOrO 3.p.peKTa OT BHe~peHIDI cnoco6a nepepafiorxa TEO 

onpenenaerca nYTeM conOCTaBJIeHIDI sarpar aa MeponpIDITHe Cpe3YJIbTaTaMH: 

3 = (3\ - 32) - ( P, - P2) ,	 (26) 

rne	 3] - rO~OBbIe sarparsr ua cxnanapoaaaae TEO na CBaJIKe, rsic.pyfi/ron; 

32 - ronossre sarparsr aa nepepafiorxy TID na yCTaHoBKe nHpOJIH3a, 

TbIC.py6.1ro~; 

PI. P2 - peayasrarsr, ~OCTHraeMbIe B cay-rae ocy~eCTBJIeHIDI MeponpIDITHH, 
TbIC.py6.1ro~. 

3\=(3c60p. + 3coAeplK. + u: x S) x A ,	 (27) 

rne 3c6op, - sarparu aa coop If -rpaHCnOpTlfpoBKY na CBaJIKy 1 T TEO, py6.!T; 

3coAeplK, - sarparsr aa conepxaaae 1 T TEO aa CBaJIKe, py6.!T; 

lJ, - ueaa 1 ra 3eMJIH, py6.1ra; 

A - KOJI~eCTBO cxnanapyesrux TEO, r/ron, pasaoe npoH3BO~HTeJIbHOCTH 

YCTaHoBKIf;. , 

S - repparopaa, 3aHHM,3eMaH 1 T IDO aa CBaJIKe. 
~. \ 

'32=( C2 4- EH x K2 ) x A2,	 (28) 

K2=KlA2,	 (29) 

rne C2 - ceoecroaaocrs npoasaoncraa 1T YrJIepO~HCToro OCTaTKa, py6.1T; 
K2 - ynensnsre KanIfTaJIOBJIO)f(eHHjJ aa npoIf3Bo~CTBO 1 T yrnepozmcroro 

OCTaTKa, py6.!T; 
EH - HOpMaTHBHblH K03.p.pHl(lfeHT 3.p.peKTHBHocrn KanlfTaJIoBJIo)l{eHHH, 

paBllbrn 0; 15; 
A2- ronosoa o6beM npoasaoncraa yrnepoaacroro OCTaTKa, r/ron; 

PI -paaeH 0, TaK KaK HeT 3KOHOMHQeCKOrO 3.p.peKTa OT CKJI~lfpOBaHHH 

TEOna CBaJIKe. 

K - KanHTaJIOBJIO)f(eHIDI B npoH3Bo~CTBO YrJIepO~HCToro OCTaTKa, py6.!T. 

P2= U:2 X A2 ,	 (30) 

r~e	 A2- ro~oBoH o6beM npoH3Bo~cTBaYrJIepO~HcToroOCTaTKa, T/ro~; 

IJ.z - l(eHa YrJIepO~HCToro OCTaTKa, py6.!T. 
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3a~a'la 4. PaC'IeT nJIaTe*eH aa sarpnaaeaae oKpy*alOmeH cpenei, 

B Poccaacxoa <I>e~epamfH CHCTeMa rrJIaTe)KeH BKJIlO'IaeT B cefis: 
1. Ilnarexa aa rrOJIb30BaHHe rrpHpO,n:HbIMH pecypcaua (pecypcasre 

I1JIaTe)KH); 

2. Ilnarexa aa 3arpH3HeHHH oKpy)l(aIOIl\eH I1pHpO,lUlOH cpeztsr 
(3MHCCHOHHble I1JIaTe)KH).
 

3MHCcHoHHble nnaresca B3HMaIOTCH sa:
 
• BbI6poCbI B aTMocepepy 3arpH3IDI1OIl\HX BeIl\eCTB; 

• C6POCbI 3arpH3ID11OlIUtX BeII.(eCTB B aoznrsre 06beKTbI; 

• paasremenae OTXO,n:OB. 

3aKOHo,n:aTeJIbCTBOM POCCHH yCTaHOBJIeHbI TpH HopMaTHBa I1JIaTbI sa C6POCbI 

(BbI6pOCbI) 3arpH3HeHHH B ospyacaromyto I1pHpO,n:H)'IO cpeny: 
• B npenenax ,l:\OIlYCTUMbIX 06beMoB (II.n;C, fI,lJ,B); 
• B npenenax YCTaHOBJIeHHbIX JIHMHTOB (BCC, BCB); 

• csepx MaKCHMaJIbHO ,n:OIIYCTUMOro 06beMa BbI6poCOB. 

Passrep sroporo HopMaTHBa B 5 pal BbIIIle nepsoro, a rpersero - B 5 pal 

esnne sroporo. 
YCTaHOBJIeHbI CJIe,n:ywII.(He HCTOq}{HKH I1JIaTe)KeH aa 3arpH3HeHHe 

oxpyzcarouteit npapornroit cpeztsr: 
.-nJIaTe)l(H aa 3arpH3HeHHH B rrpenenax ,n:0IIYCTHMbIX aopnarnaoa 

oCYIl\eCTBJIIDOTCH 3a.C'IeT ce6e9TOHMOCTH I1PO~K~HH; . 

• " I1JIaTe)KH .3a 3appH3HeHHH cBepx ,n:OIlYCTHMbIX HOpMaTHBOB 

oCYIl\eCnmHIDTcH sa C'IeT I1pJi6bIJIH npezmpaaras, OCTaIOIl\eHCH a paCIIOpH)I(eHHH 

npaponononssoaarenea I1ocJI~-yrrJIaThIHaJIOrOB. 

Pasaep I1JIaTe)KeH rrpe,n:I1pHHTHH aa 3arpH3HeHHe oKpy)KalOII.(eH cpensr MO)KeT 

YMeHbllIaTbCH aa BeJIH'IHHY pacxonos rro paspafiorxe H saenpemuo 
npaponooxpannsrx MepoIlpHHTHH. Ilepexens TaKHX MeporrpHHTHH 

yCTaHaBJIHBae:rcH TeppHTOpHaJIbHbIM opraaox Maarrpapozrsr P<I> aa OCHOBamlH 

Me~apo,n:Hl>IX cornameaaa rro oxpaHe' npapoznr H perHOHaJIbHbIX 

3KOJIOfH'IeCKHX I1pOrpaMM. He I10,n:JIe)KaT saxery TeKYIl\He sarparsr aa ra30-I1bIJIe

yJIaBJIHBalOIUHe yCTaHO&KH, ,n:bIMOCOCbI, ralOOTBO):\bI H T.I1., HBAAlOIl\HeCH 

3JIeMeHTaMH TeXHOJIOrH'IeCKHX nponeccos. 

HCXOOHbie oauuue: 
.n;aHo I1pe,!UIpHHTHe, paCIIOJIO)KeHHOe B Caaxr-Ilerepfiypre, xoropoe B 

pe3YJIbTaTe TeXHOJIOfH'IeCKOrO npouecca cfipacsrsaer 3arpH3IDI1OIl\He BeIl\eCTBa B 

BO){Hbie HCTO'lHHKH H BbI6pacbIBae:r B arnoopepy. lof3BeCTHbI MaCCbI 3arpH3HHlOII.(HX 

BemeCTB H HopMarnBbI IIJIaTbI. Hcxozrasre zranasre C6POCOB 3arpH3HHlOIl\HX 

BemeCTB B soztasre HCTO'lHHKH, rrpencraaneasr B Ta6JI. 7, 9. BbI6poCbI 

3arpH3HHlOmUX BeII.(eCTB B aTMoc4JepY'OT CTalJ,HOHapHbIX HCTO'lHHKOB - Ta6JI. 8, 10. 

3aoaHue: 
Ilposecra pacser IIJIaTe)KeH I1pe,n:I1pHHTHH aa 3arpH3HeHHe BO,lUlbIX 06beKTOB H 

sa 3arpH3HeHHe arvocrpepsr (rro 4JopMe 1). 

<I>opMa 1 
Pacser I1JIaTe)KeH aa 3arpH3HeHHe oKp~aIOII.(eHcpezrsr

I 
Pac'leT PaC'leT 

<.J Pacser IUlaTelKeii. CnJlaTelKeit sao nllaTelKeHsa 
yqeTOMBCB (C)MB(C) CBepXllHMHTHOe~ i f 

~ 

3arDJI3Hl1lOIIJ;HX 3arpJl3HJ1lOIUHX semecre'i II: ~ sarpssaeaae
",'-"
 
<.J <'l
 semecrs 

J I ~ = bN~ § 
~ :

§ ~ °8.r~f:1----:-t:-T!~~T-,=-+-~~~:III~ '8 -!:::c. I • ~ '0 ~ .-, -- 
:ll 0n.n '~lCi ~ ~~ ~~ i i~~~
 i!:8.~I0~~10 l:: Q~ :Ii ~ "-' ~ 8 c, 0;:8 ~ 0;: =~ 8 0;:.--.:. ::il.--.:. O::t: g; l:l ~ iE'" ~ ill! Q8 ~ <.J l:l" ~ al <'l~ ~- :ll 8 ! ~ - ~ t:l:l~ '" .~ U ~ °~ j o ~ ~ ~f 8~ ~U M l:: 1O~!lilt:l:l~ U al o~ 

1411 [ 12 I 13 9 I 107 82 3 4 5 6 

Peusenue: 
TaK Kale yCTaHOBJIeHbI TpH HOpMaTHBa IIJIaThI sa C6POCbI H BbI6poCbI, TO 

06muif paasrep I1JIaThI I1pHpO,n:OIlOJIb30BaTeJIeH sa 3BJ1'H3HeHHe OIlpe,n:eJIHeTCH 

IT=ITH+ITrr+ITcrr, (31) 

rne Il - 06Il\HH paasrep IIJIaThI sa 3arpH3HeHHe, py6.1ro,n: ; 

IIH - IIJIara aa ,n:0IIYCTHMbIe (He rrpeBbIIIIaIOIl\He II)J;C HJIH II)J;B) 

3arpH3HeHHH IIpHpO,n:HOH cpensr, py6.1ro,n:; 

Iln - nnara aa npessuneaae II)J;C (II)J;B) B rrpenenax yCTaHOBJIeHHblX 

JIUMHTOB BCCHJIH BCB, py6.1ro,n:; 

IICJI "'" IIJIaTa sa CBepXJIHMHTHbIH c6poc (BbI6poc) (I10BbIIIleHHe BCC HJIH 

BCB), py6.1ro,l:\; 

Ilnara I1PHPO,n:OIlOJIb30BaTeJIeH sa ,n:OIlYCTUMbIe (He rrpeBbIIIlaIOII.(He n.n;c HJIH 

II,l\B) 3arpH3HeHHH I1pHpO,lUlOH cpezrsr BbI'iHCAAeTCH 110 !popMyJIe: 

N 

IlH= ICH.Ml. (32). 1 I I'
1= 

Ml, =Mj, eCJIH.Mj:$ MHi,HHa'ie M1j = MHj, 

18 19 
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rne i - BRD; 3arp1l3IDIlOIl.\erO semecrsa; 
N - qReJIO RHrpe)],ReHTOB; 

CHi - crasxa nJIaTbI aa e6poe 1 T i-ro 3arpf13HllIO~ero semecrsa B npenenax 
nonycraasrx HopMaTRBoB cfipocos (BbI6poeoB), py6.!T; 

Mlj - Maeea i-ro aarpasasiourero semecraa, He npeaenaaiomas Il)J.C 
(Il)J,B), r/ron; 

M, - <!>aKTIiqecKRR e6poe (BbI6poe) i-ro 3arp1l3HlIIOIl.\erO seutecraa, T/ro.n:; 

MHj - Maeca npenensao nonycraaoro c6poca i-ro aarpasaeaaa, T/ro,ll. 

CHi =HEH, xK3 ' (33) 
I 

f,ne H EH. - 6a30BblH HopMaTRB nJIaTbI sa e6poe (BbI6poe) 1 T i-ro 
I 

sarpsaaarontero seutecrsa, B npenenax nonycraaux HopMaTRBoB, py6./T, MO:lKHO 
IlpHHRMaTb no Ta6JI. 7, 8; 

K) - K03<!><pH~ReHT 3KOJIOrnqeCKOH cRTYa~RH H 3KOJIO[liqeCKOH 3HaQRMOCTR 
COCTOllHlilI aTMoc<pepHoro nosnyxa (nns Caaxr-Ilerepfiypra - 1,5) H BO,lJJlbIX 
06beKTOB (p. Hesa - 1,17). 

Ilnara sa npessnneaae Il,[(C (II,ll.B) B npeaenax yCTaHOBJIeHHbIX JIHMRTOB' 
BCC HJIH BeB ycraaaamsaerca no <popMyJIe:

-"'" .. 
~ , 

',_ N 

"II =""C ,xM2. (34)n &;: IJll ' 

M2; = (Mi - MHj), IIpH MH; <Mi ~ MJIj, 

HHaQe M2i = MJIj, 

, r.n:e CJIL::- CTaBKa nnaru sa c6poc (BbI6poc) 1 T i-ro 3arp.lI3IDIlOIIIero BeIl.\eCTBa B 
npeaenax YCTaHOBJIeHHoro'JIHMHTa, py6.!T; 

M2i - Macea i-ro sarpxsaaroutero BeIl.\eCTBa, s npenenax yeTaHOBJIeHHOrO 

JHlMRTa BCC (BCB), r/rozt, 

C . =HSJI xK (35)
Jll i 3' 

rne Hlifli - 6a30BbIH HOpMaTIlB IIJIaTbI sa e6poc (BbI6poc) 1 T i-ro 3arp1l3ID1IOIIIerO 
aeurecraa B npenenax yeTaHOBJIeHHOrO JIRMHTa, py6.!T. (Ta6JI. 7, 8). 

20 

Ilnara sa eBepXJIHMRTHbIH c6poc (BbI6poc) (nossuuenae BCC HJIH BCB) 

oIlpe.ll.eJIlieTCli no <popMYJIe: 

Ilcn> 5 tcHi x(Mi -MHi)' (36) 

i=1 

npllMj>Mnj 

Ta6JIHua 7 

na30BbIH HOpMaTHB IIJIaTbI aa e6poe 3arp1l3lU1lO~ BeIl.\eCTB 
B nOBepXHocTHhle Ii nOAJeMHble BOAHbIe o6'beKTbI 

HaHMeHOBaHHe 
HopMaTHB MaThI sa e6poe 1 T 3arpj(3Hl1IOIIlHX 

Bpe)l,HblX BeIl.\eCTB, py6./T 
3arp1l3~~xBeIIIeeTB "nne BCC 

Hell>Tb R He<\nenpo,nyKTbI 5510 27550 

B3BellIeHHble aenrecrsa 366 1830 

A30T-aMMOHHHHblH 
689 3445 

CYJIbdJaTbI 
2,5 12,5 

2758 
CIIAB 

551,6 

Ta6mu.I,a8 

Basossie HopMaTIIBbI IIJIaTbI sa Bbl6poc B arxocpepy 3arp1l3HeHHH 
OT CT~HOHapHhIX II nepe)l,BlI)KHbIX HCTOQHIiKOB 

" 

j 

HlUIMeHOBaHHe 
HopMaTHB nJIaTbI sa Bbl6poc 1 T 

3aroSI.3IDlIO~X BPeAHbIX BemeCTB, py6.1T 

3arp1l3HlIIO~xBeIIIecTB II,lU3 BCB 

52 260 
A30Ta-AHOKCHA 
AMMlIaK 

52 260 

reKeaxJIopaH 
68 

205 
340 

f1brJIh KOKeOBali H arnoMepau. 41 
3415 

<!>OpMaJIb.n:er H)], 
683 

21 
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BapHaHT 3arpg3HHTem. 
l1laKTHQeCKag xacca C6pOCOB, 

r/ror; ilAC, 'r/ron 
BCC, 
T/ro.l1 

1 2 3 
15 
10 
13 
.6 
14 
17 
12 
12 
11 
18 
12 
11 
4 
5 
12 
8 

-. 
7 
10 
9 
9 
11 
7 
4 
5 
12 
14 
14 
11 
6 
8 
13 
12 
17 
10 
17 

4 5 

I 

1 10 12 
2 5 12 
3 13 18 
4 9 12 
5 8 12 

II 

1 10 15 
2 8 14 
3 10 12 
4 12 14 
5 15 16 

III 

1 8 10 
2 9 12 
3 4 7 
4 6 8 

. 5 8 10 

1\1 
1. 5 7 
2' 6 8 
3 8 10 
4' 10 12 
5 5 7 

V 

1 8 10 
2 6 8 
3 4 6 
4 ·6 8 
5 8 11 

.... 

VI 

I 10 12 
2 13 15 
3 9 11 
'4 7 9 
5 6 7 

VII 

1 10 12 
2 9 13 
3 17 19 
4 14 16 
5 12 15 

OKOHQaHHe Ta6JI.9 

Hcxonasie ztaaasre K pacsery IUIaTbI3a C6POCbI 3arpJI3IDIlOIJ.tHX BeIQeCTB 

B nonasie 06beKTbI 

Ta6mu:(a9 

\ 

rl 
~( 

'.~ 

l 

2 3 4 5 

VIII 

1 
1 10 7 9 

2 9 8 10 

3 10 8 10 

4 8 9 13 

5 9 5 7 

IX 

1 11 8 10 

2 14 10 15 

3 9 9 11 

4 7 8 12 

5 8 5 7 

X 

1 9 6 8 

2 7 5 8 

3 10 9 10 
124 9 10 

5 17 13 15 

XI 

1 11 8 10 

2 22 10 15 

3 11 9 11 
12

4 7 8 
7

5 6 5 

'\ 
Ta6JIHua 10 

Hcxozrasie naasue K pacsery IUIaThI sa BbI6poCbl 3arpg3HJIIO\UHX Be\UeCTB 

B araocrpepy OT CTauHOHapHbIX HCTOqHHKOB 

BapHaHT 3arpg3HHTem. 
l1laKTHQeCKag Macca 

Bhl6poCOB, T/ro~ 
II)JJ3, r/ror; BCB, T/ro.l1 

3 4 5 
1 

I 

2 
100 70 84 

2 
1 

60 34 55 

3 52 48 52 

4 34 35 40 

5 33 32 34 

II 

1 46 36 42 

2 60 50 55 

3 60 60 68 

4 71 70 72 
45 

5 39 40 
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\ 

OKOH'IaHHeTa6JI. 10 

. 3
1
 2
 4
 5
 
1
 36
 30
 32
 

34
 36
2
 38
 
1Il 3
 42
 40
 42
 

4
 51
 52
 55
 
52
 54
5
 50
 

41
1
 42
 40
 
2
 36
 30
 34
 

IV
 3
 32
 32
 34
 
4
 44
 42
 45
 
5
 51
 52
 54
 
1 . 61
 57
 59
 
2
 69
 64
 66
 

V
 47
3
 47
 45
 
4
 49
 50
 51
 
5
 59
 58
 60
 

69 1
 59
 62
 
2
 73
 70
 71
 

VI
 30
 62
3
 30
 
4
 40
 39
 41
 
5
 69
 70
 72
 

- - 1 72
 68
 70
 
74
2
 72
 7'3 

VII
 3 55
 52
 55
.:.\. 
4
 54
 59
53
 

'-, 32
5
 31
 30
 
1
 68
 70
72
 

73
2
 74
 72
 
VIII
 3
 52
 52
 55
 

54
 59
4
 56
 
32
29
5
 30
 
79
1
 84
 76
 
81
121
 75
2
 

IX. " 34
3
 34
 32
 
4
 37
 36
 38
 

73
71
 72
5
 
82
 80
 81
1
 

73
72
74
2
 
X
 52
50
 50
3
 

44
4
 41
 42
 
62
 64
5
 63
 

70
68
1
 72
 
73
74
 72
2
 

XI
 55
52
55
3
 
54
 59
4
 55
 

s 32
29
 30
, 

24
 

3a.naQa 5. 3~OHOMHQeC~aH ouenxa ymepoa OT Bbl6poCOB
 
H 3c1JclJenHBHOCTb MeponpHHTHH no oxpaae aTMocclJepHoTo soanyxa.
 

HCXOOH6,e oaHH6,e: 
B npouecce axcnnyarauaa T3~ B aTMoc4>epHbIH: sosnyx - nonanaror 

Pa3JIH'IHbIe raaoofipasnsre seuiecrsa, B sanaae paccaorpasr qeTbIpe 3arpJl3HHTeJIJl: 
CepHHCTbIH: aaranpaa, cepasra aHru.npH.n, OKCH.n yrnepona, OKCu.n a30Ta. 
.n:bIMOBaJI rpytia T3~ paccxarpaaaetcs KaK TOqeqHblii HCTOqHHK 3arpJl3HeHIDI 

oxpyzcarouteii cpensr, Heotixonasrue nanasre ,UJIJl pacxera no BapHaHTaM 
npeacrasneasr B Ta6JI. 12. 

3aoaHue: Orrpeztemrrs 3KOHOMHqecKj'IO ouenxy yutepfia, IIpHqHHJleMOrO 
BbI6pocaMH 3arpJl3HeHHH B aTMoc.pepHLIH sosnyx, ,lQllI repparopaa 
npOMbIIIlJIeHHbIX rrpezmpaarnjl; paccxarars 3KQHOMHl.J:ecKyIO 34>.peKTHBHOCTb 
MeporrpHJlTIiH: rro oxpaae aTMoc4>epHoro sosnyxa B nrraaapyevov rozty, 

Peueenuez 
1. lInJl orrpelIeJIeIrnJl 3KOHOMHqeCKOH: oueHKH ymep6a, npH'lHHJleMoro 

BbI6poCaMIi 3arpJl3HeHIiH: B aTMOCmepHbIH: B03.uyX nns ornensaoro acrosaaxa, 

rrpHMemleM .poPMYJIy: 

(37)¥8=¥yO x G »t> M, 

rne YB - ouenxa yntepfia OT BbI6poCOB 3arpJl3HeHIDi B aTMOc.pepHbIH: aosnyx, 

py6.1r o.n; 

YYA - y.neJIbHl>IH: yrn;ep6, '1HCJIeHHOe snaaeaae soroporo pasao 3aTpaTaM) 

Heo6xo.nHMbIM ,UJIJl npenorspameaas ymepfia OT BbI6poCOB 1 yCJIOBHOH: TOHHbI 
3arpJl3IDIlOrn;HX seurecra, py6.1yCJI.T.; 

G - BeJIH'IHlia, xapaxrepasyrouraa OTHOCHTeJIbHYIO onaCHOCTb 3arpJl3HeHIDI 
arvocoepaoro sosayxa aan TeppHTOpIDIMH Pa3JIHl.J:HbIX THnOB. ,lVIJl' repparopan 

npOMbIIIlJIeHHbIX npezmpasrak H npOMbIIIIJIeHHbIX Y3JIOB G =4; 
f - BeJIH'IHHa, Y'lHTbIBaIOrn;aJI xapaxrep paCCeJlHIDI npaueca B araoctpepe; 
M - rrpaseaeaaas Macca ronosoro BbI6poca 3arpJl3HeHHH: H3 HCTO'lHHKa, 

ycn.r/ron, 

l.IHCJIeHHOe 3Ha'leHHe ynensnoro yrn;ep6a OT 3arpJl3HeHIDI aruoopepu 111'-' 
npHHHMaeMpaBHbIM956 py6.1yCJI.T. 

3Ha'leHHe MHO)l(HTeJUI f 3aBHCHT OT CKOpOCTH ocenaaas '1aCTHU 
3arp1l3HJlIOIIJ;HX BbI6poCOB, reOMeTpHl.J:eCKOH: BbICOTbI ycrss HCTO'iHIiKa H 
ynarsrsaer nonpasxy aa TenJIOB.OH: no,nbeM .paKeJIa Bbl6poca B arssocdepe H 
cpenaeroztosoe saaseaae MO.nyJIJl CKOpOCTH serpa, onpeztenxerca 
••••"'.~~~n~~n ~O<:~nn~.' 
..... "u.-'••,,'-' J.J..u '-'.t'-...'-'J.H.• 
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):(JUI raJ006paJHhIX npHMeCeH Coxeas Ma.nOM CKOpOCTblO ocenaaas (MeHee I 
csr/cex) npHHHMaeTcR: 

100	 4
xl+y'	 (38)/=100+gxh 

rne	 y - cpenaeronosoe saaxeaae MOAYJUI CKOpOCTH serpa, M/c; 
g - 6e3paJMepHMnonpaBKa. 

I1T 
(39)g = 1+ 750C 

rne T - cpeanerononoe aaaxeaae paJHOCTH rexrreparyp B YCTbe HCTO~HKa 

BbI6poca H B oxpyxaromea cpene, C; 
h - BbICOTa rpyfisr, M. 

Ilpoaeneaaas Macca ronosoro BbI6poca M=MraJ paCCqHTI~IBaeTCR no 
«poPMYne: 

n 
,\ M .= "(A. xm.)., (40)

2Q3	 L" I I 
. i = 1 

...~.-

rne A] - noxaaarens OTHOCHTenbHOH onaCHOCTH i-ro semecrsa, ycn.T.lrO,l:l,· 
rafin. II; 

m, - Macca rO,l:lOBOrO BbI6poca npHMecH i-ro semecrsa B arsrocrpepy, r/ron; 
N - o6mee qHCnO npaxecea, BbI6pacbIBaeMbIx HCTOTiHHKOM B aTMoc«pepy. 

Tafinaua 11 
IIoKaJaTe.nH OTHOCHTenbHOH onaCHOCTH BemeCTB 

CepHHCTbIH aHfHAPH,l:l Al ycn.r.zron 20,00 
cepHbIH aHrH,l:lpH,l:l . A2 vcn.r.zron 2,70 
OKCH,l:l yrnepona A3 ycn.r.zron 0,40 
OKCH,l:l aJOTa A4 ycn.r.zron 16,50 

2. OrrpelleJUIeM 3KoHoM~ecKyIO 3<p<beKTHBHOCTb KOMnJIeKCa MepOnpHRTHH 
.no oxpaHe aTMoc<bepHoro B03.nyxa B nJIaHHpyeMoM roLlY. 

B pe3YJIbTaTe nposenenas npHpO,l:lOOXpaHHbIX MepOnpHRTHH B nnaaapyestoxr 
rony 06mHH 3KOHOMHqeCKHH ytuepti OT 3arpR3HeHHR arxoctpeps; CHH3HTCR aa 
20 %, a Macca BbI6poCOB 3arpR3IDllOIUHX BemeCTB ,l:lOCTHrHeT ycranoaneaaoro 
nHMHTa BbI6poCOB. 

B paccaarpasaeaoa mAY Macca 3arpR3ID1lOmHX BemeCTB M=Mr83 
npeBbICHJIa speaeaao cOrnaCOBaHHbIH BbI6poc (BCB) aa Ben~HHY 11M. 

Pacser qUCTOro 3KOHOMHQeCKoro 3«p«peKTa MepOrrpHRTHH rro oxpane 
arxoceepaoro B03.JlYXa: 

(41)~	 3n =P-3, 

rne P - rO,l:lOBOH 3KOHOMHQeCKHH 3«p«peKT, nonyqeHHhIH finaronaps 
npoaenerrausr npHpO,l:lOOXpaHHbIM MeporrpHRTIDIM. 

(42)P = O,3XY6+ fl6C6, 

rzte	 - IIJIaTaaa BbI6poc 3arpR3HRlOmHX BemeCTB csepx BCB.IIBc B 

(43)fl6 C6 = 25xHxM6 C6• 

rne H - HopMaTHB nnaru (npansrs paBHbIM 956 py6.1ycn.T.); 

- Macca BbI6poCOB caepx BCB, yCJI.T.MBCB 

M _ Mxl1M (44)
6C6 -----wo 

PeaJIH3aIJ:HR npHP0,l:lOOXpaHHbIx MeponpHRTHH rpefiyer KaK xarnrransnsrx 
(K), TaKH TeKYmHX (C) sarpar, IIpH ou:eHKe3KOHOMHQecKoH 3«pcPeKTHBHOCTH~	 BH,l:lbI 3aTJ'aT rrpHBoMTCR K e,l:lHHOH fO,l:lOBOH paJMepHOCTH C nosronrsro 
HOpMaTHBHOfO K03«P«PHu:ueHTa KarrHTaJIbHbIX sarpar (EH). 06mM cyMMa 
npaaeneaasrx sarpar, Heo6xo,l:lHMbIX MR peaJIH3aUHH npaponooxpaansrx 
MepOnpHRTHH paCCQHTbIBaeTCR rro «popMyne: 

(45)3 = (C + K x E,J, 

rae	 3 - o6max cyMMarrpanezteansrx sarpar;
 
C - ronosue TeKYmHe sarparsr;
 
K - xanaransnsre BnO)l(eHIDl;
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I 

E H - HOpMaTHBHbIll K03lPlPHIJ;HeHT KamlTaJIbHbIX BJIOlKeHHH 

npHpO,llOOXpaHHOrO aasaaseaas (EH=O,12). 

TIoKaJaTeJIb 06ru;eH 3KOHOMHQeCKOH 3<j>4JeKTHBHOCTH npRp0,llOOXpaHHbIX 

3aTPaT onpenenaercs no <j>opMyJIe: 

.3=-_P 
(46)C+KxE 

H 

Onpeaensess 06ru;yro 3KOHOMlfqeCKyro 3<j>4JeKTHBHOCTb KanHTaJIbHhIX 

BJIOlKeHHH snpaponooxpaaasre MeponpH'ITH'I 1I0 oxpaae arsrocdepaoro sosnyxa 
1I0 lPopMYJIe: 

.3 _P-C 
",,- - (47)

K' 

Ta6JIHua 12 

MCXO,llHhIe ,llaHHble 

N2 

Bap 

ml, 

r/ron . 

rn2, 

TlrOA 

m3, 

TlroA 
-, 

m4, 

TlroA 
: 

t.M, 

% 
t.T,C y, we h,M 

C, 

MJIH.py6. 

1<, 

MJlH.py6.. 

I ;100,1 10 30 4, 20 100 I 200 6 30 

2 100,3 II 28 4;5 22 1000 . 1,5 350 6 30 

3 100 15 31 4,9 21 125 2 300 6 30 

4 100,2 13 26 4,1 25 125 2,5 150 6 30 

5 100,1 12 27 4,4 23 150 3 250 , 6 30 

6 100,3 
" .. 

14 25 4,2 ' 26 150 3,5 200 6 30 

7 100 10 24 4,7 24 75 4 150 6 30 

8 110 12 29 4,4 20 75 5 400 6 30 

9 115 15 30 4,8 21 100 I 300 6 30 

10 100,3 10 28 4,6 26 125 2,5 150 6 30 

II 100,2 14 24 4,9 25 150 2 200 6 30 

a 

2. IIPHMEPhI PEUJEHIDI 3A)J:Aq 

Bee pacsersi no 3a,llaQaM npaaezteasr 1I0 ,llaHHbIM ll-ro sapaasra. 

3--- --_.1.00_mUU 3KOJlOrH'IeCKUH aHaJlU3 ,lJ;eHTeJlbHOCTH noe,lJ;nDHHTHH 

IloKaJaTeJUI <1>opMyJIa 3Ha'leHHe 
EA. 
IBM. 

1 2 3 4 
1. AHaJlH3 MaTepUaJlbHO-TeXHU'IeCKOrO OaJlaHCa npeAnpUHTUH 

CpeAHJlJI aa MeC"Il; Macca rOTOBoH 

(OCROBHOH) IIPO,l\YKIJ;HH 
MOII=nxMl 29,4 T 

CpeAHJIJI aa MeCJIIJ; Macca 

VrHlIH3HPyeMhIx OTXO,llOB 
Mm=nl xM2 24 T 

06mee KOJIlfqecTB<YlRryTHJIH3HpyeMhIX . 

OTXO,llOB 
Mo = MH -MOIl + Mrrr 526,6 T 

06maJI Macca 3aTPa'lHBaeMhIX rsepasrx 
H iKH,llKHXpeCYPCOB 

W=MH+VB, , 860 T 

06maJI Macca IIOJIe3HOH rrpO,llYKIJ;HH WI = MOIl + Mrn 53,40 

BeJIlfqHHhI YAeJIbHhIXOTXO,llOB (Macca 

OTXO,llOB, IIpnxOMIJUlXCJI na e,llHHHI.\Y 

MaCChI IIP0,llYKIJ;HlI) 

KT=Mo/WI 9,86 TIT 

KiK = VB/WI 5,24 TIT 

Kr=AB/WI 0,75 TIT 

CYMMapHaJIBeJIH'IHHa OTXO,llOB, 

npaxonsmaxcs aa e,llHHHU;Y MaCChI 

npO,llYKI.\HH 

K = KT + Kr + KlK 15,9 TIT 

• TBep,llble 100%xKTIK 62,2 % 

- iKH,llKHe 100 %xK)I(/J{ 33,1 % 

- rasoofeanrsre 100 %xKrlK 4,7 % 
2. AHaJlHl sarn H3HeHHH TeppHToPUH 

Ilnomam, HelIoBpejKJleHHoro 

nanmuadrra aa repparopmr 
rrpe,lllIpHJITHJI 

San = 8 - 8c  81 - 82 

-83 
3,4 ra 

06maJI IIJlOII.\a,llb JIaH,llIlIa4JrHbIx 

IIOllpelKJ\eHHii na TeppHTOpHH 

npe,llIIPHJlTIDJ: 

8JI = Sc + SI + 82 + 83 1;7 ra 

06II.\aJI IIJIOII.\aJ(b .repparopaa, 
nonaepraeaaa arrrponoreaaoxy 
B03AeifcTBmo 

Sas = 8JI + S4 8,3 ra 

06II.\aJI IIJIOII.\a,llb 3arpJI3HJ1eMOH 

TepPHTOPHH 
806 = 8 + 84 11,7 ra 

Y,lleJIbHaJI nnotnans 3arpJI3HJIeMOH 

TeppHTOpHH, npnxoMII.\aJICJI aa 1 T 

nOlIe3HoH rrpO,llYKI.\HH 

Sy = S06 /WI 2191 M
2 

- Ha TeOOHTOOHH IIpe,llrrpHJITHJI 8/WI 955 Ml 

- 3a npe,lleJIaMli TeppHTOpliH 

npe,llnplliITlili 
84/Wl 1236 M

2 

28 29 
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TIp0.llOJDKeHIie 

1 2 3 I 4 
3. O~eHKa VDoBHeu KOMDJleKCHblX !baKTopoB 3KOJlOrH'IeCKOrO pHCKa 

KOHCTaJITa, 0603HaqalOIUaJI Y.lleJlbH)'lO 
MOIUa.r:IL nannmadrra 

So 1077 

K03tPtPH~HeHT KOppeJUl~H, 

yqHThIBWOIUHH rny6HHY noapexneaas 
JIaH,ll,IIIatPra na repparopaa 
rrpe,lJ,rrpHJITWI 

j = 1 + 0,1 x x 

x=h-l 

YIIJI = (SJI/So) xj x 100 

1,1 

1 

0,17 

1,2 

0,92 

1 

52,66 

1,5 

42 

1 

4 

19,97 

fJIy6HHarrOBpe>K,l\eHIDI JlaH,lJ,Illa!pTa 
HIDKe 1 M OT noaeoxaocra 3eMJIIi 

M 

Yposeas nOBpe>K,l\eHIDI JlaH,lJ,ma!pTa 
rrpe,lJ,rrpHn'HeM 

% 

K03tPtPH~HeHT KOppeJUlUHH, 
yqHTblBWOIUHH HHTeHCIiBHOCTh 
aHTPOrrOreHHoro3arpH3HeHIiH 

d = 1 +0,1 x P 

Ya3=(Saa/Sol) x d x 100 YpoBeHL anrponoreaaoro 3arpx3HeHIDI 
cpe,lJ,bl rrpe.llrrpIDITIieM 

% 

K03tPtP~eHT KoppeJIHUIiIi, 
yqIiTblBlUOIUHH xnacc onaCHOCTIi 
BeIUeCTB, conepxauraxcs B TBep.DJdX 
OTXO,lJ,ax npOH3BO,lJ,CTBlt . ' .. 

q 

Yon =(Mo/mo) x q x 100 YpoBeHL 06Pa30B~ OTXO,lJ,OB,o' 
IIPOH3BO,lJ,CTBa 

. -. 
% 

K03tPtPHuHeHT KOppeJIXUHH, 
yqIiTblBWOIUHH xnacc onaCHOCTH 
BemeCTB, conepxamaxcs B CTOqHOH 
BO,lJ,e 

E 

YBIi = (VB!Vo) x Ex 100 

Z 

Yan=(AB/Ao) x ZxlOO 

R 0,02 x (Snnxj + 
+ Saaxd + Moxq + 
+ VBxE + ABXZ) 

YpoBeHL 3arpx3HeHIDI nosepxaocrasrx 
BO,lJ,HblX HCTMHRKOB 

% 

K034>!PIi~eHT KOppeJIHUHH, 
yqIiTbIBiuOmrrnKJIacc onacaocra 
BemeCTB, conepxaunrxcx B Bbl6pocax B 
aTMoc$epy 
YpoBeHL 3arp1l3HeHIDI aTMoc!pepHoro 
B03.!l)'Xa 

% 

Onpeneneane ofimero axoaoraxecxoro 
pHCKa npennpasras 

% 

BbIBO~bI: 

1. TIPIi npRrOTOBJIeHIiIi 1T rrOJIe3HOH nponyxuaa ofipasyerca He 
YTHJIH3HpyeMblx OTX0.llOB - 15,9 T. 06mHe He YTIiJIIi3IipyeMLle OTXO,ll,L1 
COCTaBJIlIIOT B rrpOUeHTHOM BbIpIDKeHIm: rsepnue 62,2 %; XGI,lJ,KHe 33,1 %; 
rasootipasasre 4,7 %. 

2.	 Ha 1T nOJIe3HOR np0.l\YKUHIi, BLlnycKaeMoR B cpezutex sa MecHU, 
M2npUXO.llHTClI 2191 3arpll3HHeMoR TeppHTOpIiH, B TOM 1fHCJIe aa TeppHTOpHH 

2
rrpe,lJ,npIDITRlI- 955 M , sa npeztenasra repparopaa rrpezutpaaraa-> 1236, M2

• 

3. )];aHHoe npezmpasrae C yposaex nospexneaas naanmadrra 0,17 % 
OTHOCIiTClI K fieaonacaoray rrpOH3BO,lJ,CTBy, no ypOBHIO aarponoreaaoro 
3arpH3HeHHlI (0,92 %) - raiose K 6e30nacHOMY,rrO ypOBHIO 06paJOBaHIDI 
OTXO,lJ,OB (52,66 %) - K qepe3BLl1faRHO orraCHOMY, C yposaesr 3arpll3HeIDIH 
B0.llHLIX HCTOqHRKOB 42 % - K oco6o onacaouy npOIi3BO,lJ,CTBy H no YPOBHlI 
3arpH3HeIDIll araoopepsr (4 %) - K OTHOCHTeJIbHO onacaosry. . 

4. B UeJIOM npennpaarae C o6mHM 3KOJIOrH1{eCKHM PIiCKOM 19,97 % 
OTHOCHTClI K 3 xnaccy onaCHOCTH. PeKOMeH,lJ,OBaHHLlH 3KOJIOrH1feCKHH aanor sa 
npH6bIJIb MO)l(eT COCTaBJIlITb 1,5 %. 

38~a1fa 2.Pac'IeT 30HbI 3arpH3HeHuH OT c6poca CTO'lHblX BO~ 

E~. 
DOKa3aTeJlU C!lOPMYJl8 3Ha'ieHUe 

H3MeD. 

C 1400 
B3BeCH 1,05 r/M3 

C 3500 
B3BeCH 

CCTxq+C$XOB+C~XaXx 0,96 r/M3 

C Hetprenpo.Q)'KThI 
1400 

q+QB+aXx 0,09 r/~ 
C HeljlrenpOA}'KThI 

3500 0,05 r/M3 

rr,Z:(K 1400 
B3BeCH 

n.z:u< 3500 
B3BeCH 

Cq, +0,25 

Cq,+0,15 

1,1 

1 

r/M3 

r/M3 

BblBO~bl: 

1. TIo aarpasaaremo «B3BeCb» BO,lJ,a nparonna ,lJ,JIH narsa H .lIJIlI 

pLl6oJIOBCTBa, TaKKaK KOHueHTP~IDI BeIUeCTBa B 3TUXT01fKaX HH)I(en.n;K. 
2. TIo 3arpH3HIiTeJIIO «uedrrenponyxrsr» BO,lJ,a nparonaa ,lJ,JIJI IIHTbll, a ,lJ,JlJI 

pLl60JIOBCTBa He nparozma, TaK KaK KOHueHTP~H}I setuecraa 60JIbWe n.n;K. 
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3a~alfa 3. OQeHKa 3KOHOMHlfecKoro 3eJ»cf»eKTa OT nepepatiorxa TEO 

IIoKa3aTeJlH cI>oPMVJla 3HaqeHHe E~. H3M. 

Foztossie sarparsr aa 
CKJIa.aHPOBIlHHe TEO aa csanxe (3c60p.+3CO.lleplK+UxS) xA 7280 TblC.py6.1ro.ll 

Y.!leJlbHhIe KanBnOlKeJIHjl aa 

npoH3BO.llCTBO IT' 

yrneponacroro OCTaTKa 

K2=K/A2 1556 py6.!T 

Fonoasre sarparsr na 
nepepafiorxy TEO aa 
YCTaHOBKenHoonH3a 

(C2+EHxK2) xA2 18420 TbIc.py6.1ro.ll 

Pe3YJIbTaT, .llOCTHraeMbIH B 

cnysae nepepatiorxa OTXO.llOB 

ua yCTaHOBKe 

P2=!kxA2 18000 Tblc.py6.1ro.ll 

3KOHOMHQeCKHH 3ljJljJeKTOT 

BHeJ\peHHlIcnoco6a 

nepepatiorxa TEO 
3=(3t-32)-(P\-P 2) 6860 TbIC.py6.1rotJ; 

BbIBO~I: 

I1pH OTKaJe OT CKJIa,zJ;HpoBaHIDI 75 rsrc.r/rozi rsepnsrx 6bITOBbIX OTXO,n:OB H 
rrepepafiorxe HX aa IIHpOJUf3HOH yCTaHOBXe, C nonyseaaev H rrpo,n:IDKeH 
yrnepoztacroro OCTaTKa 18 rsic.r/ron, 3KOHOMHQeCKHH 3epepeKT COCTaBHT 6 MilH. 
860 TbIC.py6. B rozt 

3a~alfa 4. Pacser nJIaTe'ICeH 38 3arpH3HeHHe OKpY'KalOIQen Cpe~bI 

Pacser l1JIarelKeli Pacser nnarelKeH C 
Pacxer nnarelKeli aa><:s: 

a 
~ oj 

sa IT,l(B(C) 
3arp1l3Hl1IOU\HX 

BeII(eCTB 

YlJeTOM BCB (C) 
3arp1l3Hl1IOU\HX 

aeuiecrs 

CBCpXJJHMHTHoe 
sarpxaaeaae 

N2 

I:l 
~oo 
M ~ 
is! :r 
~ g 
0 
II: 

" 
~ 
tIi 

~ 
::!1 

~ o 
~ 

5 e 

2 
"]::; 

Q 

~ 

~ 
..." -oj 
M 

~ 
2 
~ 
00 
oj 

G 

1: 
IE 
~ 

t:3 

"! e 
"]::; 
,..<, 

8 
~ 
U 
~ 

's
I 
~ ~ 
g 2 

• 0 
::!1 

" '" 8 

~ 
....-oj 
M 

:a 
ti 
§ 
oj 
l( 
00 

l~ 

10 » 
Q. 

IE 
~ 

t:3 

o 
0 

f 
00 

'~ 8.g
::!1 <>:s:'-' 
~ 
Q.., 
00 
u 

~ 
Q. 

.... -oj. 
M 

:a 
ti 
2 
~ 
00 
oj

.j 

10 » 
Q. 

IE 
~ 

t:3 

HTOro 
nnare
)l(eH, 
py6. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

C6pocbJ aarpaaaaeomax BemeCTB B B0.llHbJe o61>eKTbJ, AJIH p.Hena K:J = 1,17 

1 Heqm,H 
He$reJIPO.lI. 

11 8 6447 51574 10 2 32234 6446 1 161168 161168 277208 

2 Baseuiexaue 
seuiecraa 22 10 428,2 4282 15 5 2141 10706 7 10701 74939 89926 

3 A3OT
aMMOHHHHhlli 

11 9 806,1 7255 11 2 4031 8061 0 20153 0 15316 

4 Cynb<j>aTb\ 7 8 2,93 20,5 12 0 14,6 0 0 73,13 0 20,58 
5 CIlAB 6 5 645,4 3227 7 1 3227 3227 0 16134 0 6453,7 

Hrore nJlSTelKU aa aarpasnenae BOtJ;HbIX UCTO'lHHKOB: 388925 

, Bbl6pocbJ 3srpH3HHIOm:HX BelI{eCTB B sTMocljlepy, K3=1,5 

1 A30Ta-J\HoKCH.l\ 72 68 78 5304 70 2 390 780 2 1950 3900 9984 
2 AMMHaK 74 72 78 5616 73 1 390 390 1 1950 1950 7956 
3 fCKCaXJJOpllH 55 52 102 5304 55 3 510 1530 0 2550 0 6834 

4 Iluns KOKCOB8lI 
H arnoxecau, 55 54 61,5 3321 59 1 308 308 0 1538 0 3628,5 

5 <1>0pM8J1bllerH.l\ 29 30 1025 29711 32 0 5123 0 0 25613 0 29711 

Hroro nJlSTelKH aa aarpaanenae sTMocljlepHoro BOl)lyXS: 58113 

CyMMS nJlSTelKeU aa lsrpHlHeHHe OKPY'!'slOm:eii cpeasr, Tblc.py6.1roA 447 
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Bsraonsr: 
06uurH paaxep IDIaTe)KeH npennpaaras. paCrrOJIO)KeHHOrO B CaHKT

Ilerepfiypre, sa 3arpH3HeHHe OKpY)KaIO~eH cpensr COCTaBJUleT 447 ThIC. py6.1ro.ll., 

B TOM 'IHCJIe 388925 py6.1ro.ll. (87 %) - IIJIaTa sa C6POCbl 3arpH3HIDOI1UfX Be~eCTB 

B aonasre 06'beKThI, 58 113 py6.1ro.ll. (13 %) - IIJIaTa sa BbI6poChI 3arpH3HmoIUHX 

Bem;eCTB B araocrpepy. I1pH nOM, nnara B npezienax .ll.OnyCTHMbIX HOpM H 

JIHMHTOB COCTaBJUleT 205 ThIc.py6.1ro.ll. H BKJIJO'IaeTCH B ce6eCTOHMOCTb 

nponyxuaa. CaepXJIHMHTHbIe rrJIaTe)KH B pasaepe 242 TbIC.py6.1ro.ll. H3bIMaIOTCH 

H3 lJHCTOH npH6bIJIH rrpe.ll.IIpHHTIDI. TaKHM 06pa30M, ClJHTaeTCH ueJIeC006pa3HbIM 

H3blCKaThB03MO)KHOCTb .ll.JIH CHH)KeHIDI CBepXJIHMHTHblX C6pOCOB, B lJaCTHOCTH rro 

neqrrenponyxraa. 

3aj.laQa 5.3KOHOMHqecKaH ouemea ymepfia OT Bbl6pocOB H 3~~eIcrllBHoCTb 

MeponpHHTHH no oxpane aTMoc~epHoroaosnyxa 

IIoKalaTeJIH 3Ha'leHHe EJl HlMep. ~oPMYJ1a 

1 42 3 

1. Onpeaeneane ymep6a, npH'IUHHeMOro BhI6pocaMH larpHlHeHHH B aTMocc!JepHblH
 
BOlJlYX WIH OTJleJlbHOrO HCTO'lHUKa
 

I1pHBe.lleHHllJI xacca rO.llOBOrO 
2132 ycn.r.zronM=Mra3= 2:(Ai xmi ) 

BhI6poca3arp1l3Hemrn H3HCTO'lHHKa 

-'Bespaaaepaaarrorrpaexa ., g= 1 +I'1.T/75 3
 

BenH'lHaa, yqHThIBaIOInaR xapaxrep
 
: 

f=(lOO/(lOO+g x h» x 
0,19 -

paccesaaa npaxeca B anmc¢epe x (4/(1 +y» 
'<f"",_ -Onenxa ynrep6a OT BbroPOCOB . 

YB=Y x GH x f x M 1,5533arpll3HemrnB aTMoc<pepHblli B03JlYX MnH.py6.1ro.ll 
HanHaceneHHbIMH TeppHTOpHlIMH 

2. Onpeaeneaae 3KOHOMH'IeCKOH 3c!Jc!JeJcrHBHOCTH KOMnJIeKCa MeponpuHmH no oxpaae
 
aTMocc!JepHoro B03JlYxa B nJIaHHpyeMoM rony
 

Mscs = (M x !'1.M)/1 00 533 ycn.r/roztMacea BhI6poCOB csepx BCB 

. IlJIaTa3aBhI6poc33rpll3ID11OInHX 
12740Ilscs = 25 x H x MBcB. rstc. py6/ro.ll I sentecrs csepxBCB . 

[o,/\ofsoll 3KOHOMH'IeCKHH 3<p<peKT, 
nonyseaasra 6naro.llapJl npOBe.lleHHblM P =0,3 x YB + fIBCB 12,74 MJIH. py6/ro.ll 
npaponooxpaaasra MeponpHJlTHJlM
 

Otimas cYMMa npaseneaasrx 3aTJlaT,
 
He06xO,ll,HMhIX ,l\JIJI peamnanaa
 9,6 MnH. py6/ro.ll 
npapoaoaanraraoro MeponpHJlTHJI
 

l1HcTbIH 3KOHOMH'IeCKHH 3<p<peKT
 
MepOrrpHJlTHH rro oxpane
 

3=(C+K x EH) 

3,14 MnH. pyfi/ron3rr = P - 3 
arvocrpepnoro soanyxa 

OKOH'IaHHe 

1 2 3 4 

II10KaJaTenb 06meit 3KOHOMH'IeCKOH 

1 3q,q,eKTHBHOCTH npHpO.llOOXpaHHbIX 3=P/(C + K x EH) 1,33 -
3aTJlaT 

06mllJl 3KOHOMH'IeCKaJI 3<ll<peKTHB-
HOCTh KarrHTaJIhIlhIX BnolKeHHll: B 

MepOrrpHJITIiJI rro oXpaHe 
3KB=(P-C)/K 0,22 -

araoctpepnoro B03JlYXa 

BLlBOi.lbl: 
Ymepf OTBbl6poca sarpaaneaaa BaTMoc¢epHhIH B03.ll.YX COCTaBJUleT 1 

MJIH. 553 rsrc.pyti, B ron aa repparopaa npenrrpasraa. KOMIIJIeKC MeponpHSlTHH 

no oxpaae arssoopepaoro soanyxa B IIJIaHHpyeMoM rony rrpasener K 

nonoaorrensaosry 3KOHOMHT.l:eCKoMY 3¢¢eKry, r.e. rrpH6bIJIH B paaxepe 

3,14 MJlH.py6. 3KOHOMHT.l:eCKaH 3¢<l>eKTHBHOCTh npaponooxpannsrx 3aTPaT 

COCTaBJlHeT 1,33 T.e IIpH6hIJlb YBerrHT.I:HTCH aa 33 %. 3¢¢eKTHBHOCTb 

KaIIHTaJIbHbIX BJlO)KeHHH - 0,22. C 3KOHOMHT.I:eCKOH TOT.l:KH 3peHHH, rrposeneane 

KOMIIJleKCa npHpO.ll.OOXpaHHbIX MeporrpHSlTHH nenecoofipasao. 
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no ropH30HTaJIH: 
1. IOpH,llHtIeCKOe JlHIl,O, HMelOIIl,ee J1HIl,eH3H1O na OCYIIl,eCTBJleHHe 

KOHKpeTHOro sazra ,lleRTeJlbHOCTH. 2. Ilorepa, B03HHKaIOIIl,He B pesynsrare 

3arpR3HeHHR oxpyxarometi cpeztsr. 3. ,l],OXO,ll, B03HHKalOIIl,HH OT HCrrOJlb30BaHH)l 

KOMrrOHeHTOB npaponaoii cpeznr. 4. Cosoxynaocrs nayxao 060CHOBaHHblX H 

nocronepasrx ,llaHHblX 0 KOJIHtIeCTBeHHOM H KatIeCTBeHHOM COCTaBe rrpaponaoro 

06beKTa, pecypca. 5. J1H)I(eHepHOe coopyxeaae ,llJlR CKJla,llHpOBaHHR OTXO,llOB. 

6. OpraHH3aIJ,H)l o6be,llHHeHHblx HaIl,HH rro aonpocax o6paJoBaHH)l, HaYKH H 

KyJlbTYpbI - paspafiarsrsaer H peanasyer npaponooxpaaayio nesrensnocrs. 
7. JlIo6oe BeIIl,eCTBO, nonaztaromee B OKpy)I(aIOmyIO cpeny H HeraTHBHO 

BJlHRIOIIl,ee aa KalIeCTBO npaponaoa cpeztst, 8. Ilonoca CYUIH B,llOJlb 6eperoB 

BO,llHbIX 06beKTOB ofiutero "1I0Jlb30BaHH)l. 9. Orpanaxeaaoe rrpaao rrOJlb30BaHH)l 

3eMJleH. 10. bYMIDKHble OTXO,llbI, ssnnezanae H3 yrrOTpe6J1eHHR. 11. 3KOJI•••• 

BepoRTHoCTb nacrynnenas C06blTH)l, HMelOIIl,erO He6J1arorrpH)lTHble nocnencrsaa 

,llJlR rrpHpO,llHOH cpezna, 12. 3KOJI•••• - nponenypa YCTaHOBJleHH)l COOTBeTCTBH)l 

HaMetIaeMOH X03RHCTBeHHOH ,lleRTeJlbHOCTH 3KOJlorHtIeCKHM Tpe60BaHHRM. 

13. 3KOJI.... ~ ,lleRTeJlbHOCTb no Ha,ll30PY aa COCTORHHeM oKpy)I(aIOIIl,eH cpeztsi. 

14. ,ll.eRTeJlbHOCTb tIenOBetIeCKoro 06IIl,eCTBa, aanpaanenaaa sa ynosneraopeaae 

CBOHX norpefiaocreii nyresr HCrrOJlb30BaHH)l npaponaux pecypcos. 15. 3KOJI .... 

_ nenpepstaaoe Ha6J11O,lleHHe aa KatIeCTBOM npnponasrx ofisexros H HCTOtIHHKOB 

3arpR3HeHHR. 16. 3KOJI....  He3aBHCHMaR, KOMrrJleKCHM, ,lloKYMeHTHpOBaHHM 

nposepxa C06J11O,lleHH)l cy6'beKTOM Tpe60Bamlli B o6J1acTH oxpaau oKpy)I(aIOIIl,eH 

cpensr. 17. KOMIIeHc3.Il,HR ymep6a, aaneceaaoro OKpy)I(aIOIIl,eH cpeae, 

B03HHKalOIIl,ero B peaynsrare 3arpR3HeHH)l. 18. HopMaTHB, JlliMHT aa KOJlHlIeCTBO 

Bbl6poCOB speztasrx BeIIl,eCTB B araocrpepy, YCTaHaBJIHBaeMblH ,llJlR xaxnoro 
HCTOtIHHKa 3arpR3HeHHR. 19. ABCTpHHCKHH yqeHblH - BBeJl nonarae 6Hoc<!JepbI B 

1875 r. 20. 3KOJI. ... - noxasarens, rr03BOJl)lIOIIl,HH CBeCTH KOMrrJleKcHYIO 

3KOJlOrHtIecKYIO cHTYaIl,HlO K O,llHOMy HJlH HeCKOJlbKHM tIHCJlOBblM 3HatIeHHRM. 

no BepTHKaJIH: 
1. Tlpouecc B03BpameHH)l OTXO,llOB, C6pOCOB H Bbl6poCOB B 

npoasaoncraeaayio ,lleRTeJlbHOcTb. 2. 3KOJI. •..- COCTORHHe 3aIIl,HIIl,eHHOCTH 

npaponnoii cpensr OT HeraTHBHOrO B03,lleHCTBH)l. 3. HeCaHKIl,HOHllpoBaHHOe 

MeCTO paJMeIIl,eHH)l OTXO,llOB. 4. Ilpouecc H3MeHeHHR npaponnux KOMrrJleKCOB 

1I0.ll B03,lleHCTBHeM rrpoH3BO,llCTBeHHoH ,lleRTeJlbHOCTH senosexa. 5. BO,l:lHOe 

npocrpancrso, orpanaseaaoe eCTeCTBeHHbIMH, HCKyccTBeHHbIMH HJlH YCJlOBHbIMH 

rpaaauava. 6. I1cKyccTBeHHo rrpeo6paJoBaHHOe npocrpaacrso reocrpep 3eMJlH, 

Haxo~IIl,eeCR rro,ll B03,lleHCTBHeM rrpO,llyKTOB rrpOH3BO,llCTBeHHoH ,lleRTeJlbHOCTH 

xenoaexa. 7. 3axopoHeHHe OTXO.ll0B B oxeaaax H MOpRX C yqeToM 3KOJlOrHtIeCKHX 

Tpe6oBaHHH. 8. IJ;eJlOCTHM reOJlOrHtIeCKM 060JlOtIKa 3eMJlH, 3aCeJleHHM 

)I(HBbIMH opraHH3MaMH H npeo6paJyeMM HMH. 9. PYCCKHH yqeHblH, KOTOpblH 

PaJBHJI yqeHHe 0 6Hoc<!Jepe. 10: 3KOJI....  3KOJloro-rrpaBoBoe Tpe60BaHHe K 

n"r"M~'T"M HOROlf TeXHHKH. TeXHOJlOrHH. MaTepHaJIOB B npouecce 

I 

II

.1 

,I~'I' 
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I 

npOR3Bo,nCTBa, 3KCTIJIyaTaURR R YTRJIR3aIJ;RR npO,nyKIJ.RR. 11. Ilpouecc 
BHeAPeHIDI npRHIJ.RnOB npRpo,nonOJIh30BaHIDI R MRHRMR3aIJ;RR aerarasaoro 

B03,neHCTBIDI aa 3KOJIOrRQeCKI:le 06'beKThI npa aarponoreaaoa ,neJITeJIhHOCTR. 

12. 3aTpaThI na YMeHhUIeHRe RJIR KOMneHcaURIO 3KOJIOrlfqeCKOrO ymeptia (MH.'I.). 

13. OrpaHR'IeHRe ITO 06'beMaM RCrrOJIh30BaHHH Pa3JIIfqHhIX BR,nOB npRpOAHhIX 

pecypcos nyresr yCTaHOBJIeHIDI KBOT. 14. 3KOJI•••• - yCTaHOBJIeHRe npenensao 

,ltOnyCTHMhIx HOpM B03,neHCTBlliI na OKpy)l(aIOIIJ.YIO npapozmyro cpeny. 

15. HopMaTRB; KOJIlfl.IeCTBO spenaoro seurecrsa B oxpyxaioutef cpene, 

fieaapenaoro AJIH 'IeJIOBeKa conepacaana XHMH'IeCKRX Bew;eCTB. 16. Pe3YJIhTaT 

K03BOJIlOIJ.RR 'IeJIOBeKa C npaponoa, ynpasnaeaoa 'IeJIOBeKOM. 17. I1)J,C JIRMRT 

IIO pacxony CTO'lHhIX BO,n H KOHu.eHTpaIJ;RR conepxamaxcx B HHX rrpauecek. 
18. EpRTaHCKRH 3KO~OMRCT - npennoxan BBeCTR naary sa BhI6poChI, paBHYIO 

3KCTePHaJIhHhlM R3,ltep)l(KaM. 

4. TEMbI .n;O~OB 

1. 3KOJIOrR'IeCKHe TeXHOJIOrRR. 

2. Bona 60JIhmoro ropozia, 
3. 3KOJIOrlfqeCKRH CJIe,n. 

4. <I>opMRpOBaHRe 3KOJIOrH'IeCKOH KYJIhTYPhI. 

5. Herpaznn..\RoflHhIe RCTO'lHRKH saepraa, 
6. KHOTCXRH npO!OK~JI•. , ' 

7. :)KOJIOrH'IeCKaH-MapKRpoBKa. 

8. r".rro6arrh'HbIe 3I.<OJIOIWIeCKI:le KpH3RChI. 

9. 3KOJIOrH'IeCKI:leHapymeHIDI R BH,nbI OTBeTCTBeHHOCTR. 

10. CRcTeMa ofipameaaa C TBep.zu,IMR 6hITOBhIMR OTXO,naMH Camcr-Ilerepfiypra. 
11. BIi,!tI>I R RCTO'lHRKR sarpasnenaa OKpy){{aIOIUeH cpeast, 
12. lfCTO'lHRKH cPRHaHCRpOBaHHJI 3KOJIOrR'IeCKRX MeponplliITRH. 

13. 3KOJIOrHQeCKRe cPOH,lthI. 

14. MaJIo- R (ie30TXo,nlfhIe TeXHOJIOrHR. 

15. 3Heproc6epe){{eHRe. 
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5. TEMbI PE<I»EPATOB 

1 HeKOMMep'leCKHe 3KOJIOrR'IeCKRe OpraHH3aIJ;RR. 

2 3KOJIOrR'IeCKOe IIpaBO POCCRR. 

3 Mexayaaponasre ztorosopa R COrJIaWeHIDI B 06JIaCTR oxpansr oxpyxaromea 
cpensr. 

4 CRcTeMa opraaos KOHTpOJIJI R ynpasneaas npapoztonomaoaaaaeu B P<I>. 

5 3KOJIOrR'IeCKRe np06JIeMbI BO,ltHhIX pecypcos. 

6 Pa,nRaIJ.ROHHaH 6e30nacHoCTh HaCeJIeHRJI. 

7 3KOJIOrO-3KOHOMR'IeCKaH CRCTeMa, ee oc06eHHocTR. 

8 3KOJIOIWIeCKOe crpaxosaaae. 

9 3KOJIOrH3aIJ;RH npOR3Bo,nCTBa. 

10 Aarponoreaasre 3arpJl3HRTeJIR R HX BJIlliIHHe na sztoposse QeJIOBeKa. 

11 3KOJIOrR'IeCKaH axcneprasa npeanpaaras. 
12 3KOJIOIWIeCKRH ayztar. 

13 3HepreTR'IeCKHe np06JIeMbI R rryra HX penrenas. 

14 CeJIeKTRBHhIH cfiop OTXO,nOB. 

15 PhlHOK BTOpChIphJl B POCCRR. 

16 3apy6e)I(HhIii OnhIT peurenaa np06JIeM rsepnsrx 6hITOBhIX OTXO,ltOB. 

17 3KOHOMR'IeCKaH 3cPcPeKTRBHOCTh3KOJIOrnQeCKHX MeponplliITRH. 

18 CRcTeMa 3KOHOMlfqeCKoro cTRMyJIRpOBaHRJI npaponooxpaanoa 
,nellTeJIhHOCTR. 

19 CTaHAaPTbI B 06JIaCTR CRCTeMbI ynpaBJIeHRJI oxpyxaiourea cpenoa. 

20 OCHOBhI 3KOJIOrH'IeCKOrO HOpMRpoBaHRll. 

21 I1p06JIeMbI npapozmo-pecypcnoro noreauaana. 

22 Ilpaponasre pecypchl R npaponasre YCJIOBRJI: KJIaCcRcPHKaUIDI, 

3KOHOMH'IeCKaH oneaxa, 

23 I1oHll1'He «pecypcaoro IJ.RKJIID>. 

24 . 3KOJIOrR'IeCKRe KpH3HCbI: npH'IRHhI B03HHKHoBeHlliI, MeTO,nhI 

npenorapameaaa. 

25 PaJBHTHe CRCTeMbI 3KOJIOrH'IeCKOH MapKHpoBKR. 

26 B0306HOBJIlleMhIe RCTO'lHRKR 3HeprHH R HX npasreaeaae. 

27 Focynapcrseaaoe ynpaaneaae B 06JIaCTH 3aW;RThI HaCeJIeHIDI R repparopaa 

OT 'Ipe3BbI'IaHHhIX CRryaU.RH. 

28 lJpe3Bhl'laHHbIe caryanaa npaponaoro R rexaoreanoro xapaxrepa, 

29 CRcTeMa IIJIaTe)l(eH sa nOJIh30aaHRe npRpo,nHhIMH pecypcaua. 

30 Oco6o oxpaaseasre rrpaponaue repparopaa. 
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6. KOHTPOJIhHhIE BOllPOChI 

1. OCHoBHhIe rronaraa 3KOHOMHKH npHpO)lOnOJIh30BaHHlI. 

2. <I>YHKIJ:HH 3KOHOMHKH npHpO)lOnOJIh30BaHHll:. 

3. OCHoBHhIe npaanansi npHpo)lOnOJIh30BaHHlI. 

4.	 OrJIHqHe 3KOJIODflIeCKoro MeHe)l)l(MeHTa OT 3KOHOMHKH 

, npHpo)lOnOJIh30BaHHlI. 

5: CymHOCTh 3KOJIOrn3a:QHH 101 ee HanpaBJIeHHlI. 

6. Bansr npHpO)lOnOJIh30BaHHlI. 

7. I1PHpO)lHhle pecypcsr 101 npapozrasreYCJIOBHlI: nOHlITHe, KJIaCcHIjlHKaUW!. 

8. MeTO)lhI oneuxa npaponasrx pecypcos. 
9. Ka)laCTPhI npzponasrx pecypcos. 
10. Cocras 3KOJIOrHqe~KHXasnepxe«. 
11. BHeIIIHHe 3KCTepHaJIhHhIe 31jlljleKThI (asnepxxa), 
12. CYIUHOCTh aCCHMHIDIQHOHHOro nOTeHUHaJIa. 

u. 3KOHOMHqeCKHH y~ep6 OT sarpssaeaaa OKPY)I(aro~eH cpensr: CY~HOCTh, 
MeXaHH3M 1jl0pMHpoBaHHlI. 

14. BH)lhI 3KOHOMHqeCKOrO yntepfia. 
15. MeTO)lhI 3KOHOMHqeCKOH oueaxa yutepfia OT sarpssaeaaa npHpO.uHOH cpensr, 
16. I10HlITHe «pecypcaoro UHK.J1a», ero xapaxrepacraxa, 
17. OCHoBHhle )lBH)I(Y~He CHJIhI 1jl0pMHpoBaHHlI 3KOJIOrHqeCKOrO MeHe)l)I(MeHTa. 

. 18. Ycroasaaoe pa3BHTHe. I1oHllTHe. 3BOmoUHlI. I1pHMeHeHHe na rrpaxraxe. 
19. Me)l()lyHapO)lHhI~C'FliH,naprhl no oxpaae oxpyacaiomeji cpeasr, 
20. CT~apT~ I1CO~14000.floasras, 06JIaCTh npHMeHeHHlI.
 

21.3KOJIOrHqeCKHe HopMaTHl!bl.
 

22. Meronsr X03l1HCTBeHHoro MeXaHH3Ma npHpO)lOnOJIh30BaHHlI. 

23. A)lMHHHCTPaTHBHO-KOHTPOJIhHhle HHcTPYMeHThl ynpaanenaa oxpaaoii 
oxpyacaioureti cpensr 101 3KOJIOrnqeCKOH 6e30nacHocThlO. 

24. PhIHOqHhIe MeTO)lhl ynpasneaas oxpaaoii oxpyacaromejt cpezrsr
 
25.3KoHOMHtIeCKHe MeTO)lhl ynpasneaaa oxpaaoii oxpyxaromea cpezrsr.
 
26. CHcTeMa pecypcasrx nnareacea,	 . 
27. CHcTeMa 3MHCCHOHHhIX nnarexea. 
28. CHCreMa OpraHOB KOHTP0JIJl: H ynpaanenaa npHpO)lonOJIh30BaHHeM B P<I>. 

29. CHCTeMa 3KOJIOrH'leCKoro MeHe)l)/(MeHTa na npennpaaraa. 
30. BH)lhl H HCTOqHHKH sarpaaneaaa. 
31. HeTPa)lHIJ:HOHHhle HCTOqHHKH 3HeprHH. 

32. BH)lhI OTBeTCTBeHHOCTH sa 3KOJIOrnqeCKHe HapyIIIeHHlI.
 

33.0CHoBHhle HCTOlJHHKH IjlHHaHCHpOBaHHlI 3KOJIOrH'leCKHX MeponpHllTHH.
 

34. 3KOJIOrnlJeCKaJI MapKHpoBKa. 

35.3KOJIOrnlJeCKHe 1jl0H.IlhI: 3a)laQH, npaauarrsr 1jl0pMHpOBaHHlI, oc06eHHocTH 

HCnOJIb30BaHHlI cpencrs, 
,36. Meaoryaaponnsre norosopsr H COrJIaIIIeHHlI B 06JIaCTH oxpansr oxpyscarourea 

cpeztu. 
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37. Orxonsr npoaasoncraa H OTXO)lhI rrOTPe6JIeHHlI: nepcnexrassr HCrrOJIh30BaHHlI 

B POCCHH H sa py6e)l(oM. 

38. 3KOJIOrHqeCKaJI sxcneprasa: aaaaaseaae, 061>eKThI, ljlyHKUHH, npouenypa, 
39. HaJOBUTe BH)lb1 H ypOBHH 3KOJIOrHlJecKOro aY.IlHpoBaHHll:· 

40. YKa)/(HTe ocofiennocra )l06POBOJIbHOro 101 06l13aTeJThHOrO 3KOJTOrHlJeCKOrO 

crpaxoaaaaa. 

7. CJIOBAPh 

AKBaTopUH - BO)lHOe npocTPaHCTBO, orpannxenaoe eCTeCTBeHHhlMH, 

HCKYccTBeHHhlMH HJIH YCJTOBHhlMH rpaHHUaMH. 

AJIhTepUaTuBuaH CTOUMOCTh (aJIhTepHaTHBHhIe. H3)lep)I(J<H, ynyutennaa 
asrrona) - B 3KOHOMHKe npHpO)lOrrOJTb30BaHIDI n03BOillIeT oneaars npaponasra 
061>eKT (pecypc), HMelO~HH 3aHH)I(eHHYIO HJIH aoofiure He HMelO~H PhlHOlJHOH 

ueHbl, sepes ynyineaasre )lOXO)lhI H ssrroasr, xoropsre MO)/(HO 6hI1T0 6hI rrOJTY'lHTb 

npa HCnOJIh30BaHHH naaaoro 06beKTa HJIH pecypca B npyrax ueJTJl:X. 

ACCUMUJIHQUOHHhlH nOTeHQHaJl - 3TO cnocofiaocrs oKpy)/(aro~eH 
npHpO)lHOH cpensr (arxrocrpepsr, BO)lHhIX lICTOqHHKOB, noxssr) nocnpanaaars 
Pa3JTHqHhIe aarponorenasre B03)leHCTBHlI (B TOM qHCJTe spemrsre npHMeCH) B 

onpenenennsrx MaCllITa6ax 6e3 H3MeHeHHlI CBOHX OCHOBHhlX CBOHCTB B 

HeOnpe.D.eJIeHHO ,l(JIlITeJTbHOH nepCneKTHBe• 

6elfeBHHK - nOJTOca cyurn: B)lOJTh 6eperOB BO)lHhIX 061>eKTOB ofintero 
rrOJIh30BaHHlI. 

6HoceJlepa - ueJIOCTHaJI reonoravecxaa o60JIotIKa 3eMJTH, COCTOll~aJI 1013 

norrYJIJl:IJ:HH Pa3JTHlJHbIX BH)lOB paCTeHHH, )/(HBOTHhIX H MHKpoopraHH3MOB, 

HaXO,lJ.Jl:~lIXClIB TeCHOM e)lHHCTBe 06MeHa Be~eCTBOM,3HepmeH H HHIjlOpMauHeH. 

BHemHHe 3eJl«IJeKThi (3KCTepUaJIhUble 3eJl«IJeKTbI) - 3TO 31jl1jleKThI, 

HaKJTa)lbIBalO~HeClI na TPeThHX JTHU" He lIBJIlIlO~HXClI ytIaCTHHKaMH PhIHOlJHhlX 

c.neJIOK (T.e. nponaanasaa 101 nOKYnaTeJIJl:MH finara), 101 nOTOMY He 0TPa)I{eHHhIe B 

ueaax aa npO.uyKUHIO• 

,I(aMnHHr - saxopoaenae OTXO)lOB B oxeaaax H' MOpJIX C yaerou 
3KOJIOrnqeCKHX TPe60BaHHH. 

. H3)lep~KH 3KOJIOrHlfeCKHe 06meCTBeUHoro npOH3BO)lCTBa - 3aTPaThI aa 
MeponpHlITHlI, CHH)I(l1IO~He Bbl6poChl 101 C6POChI 3arpll3IDI1O~HX Be~eCTB B 

oxpyscaromyio cpeny (CTPOHTeJThCTBO OqHCTHhIX coopyxeaan, 
COBepIIIeHCTBOBaHHe TeXHOJTOrHH, H3MeHeHHe COCTaBa HCXO)lHhIX MaTepHaJIOB 101 

T.rr.), a raiose aa MeponpHllTHlI, He CHH)I(aro~He BhI6poc, HO BJTHlIIO~He aa 
creneas HX B03)leHCTBHlI aa npapony (YTHJIH3aUHll OTXO)lOB, yCTaHOBJIeHHe 

camrrapnsrx 30H soxpyr npe)lnpHlITHH 101 r.n.). 
HCnOJIb30BaHHe npHpO)lHblX pecypcon - 3KCnJryaTaUHlI npapozanax 

pecypcos, BOBJTeqeHHe 1IX B X03l1HCTBeHHhlH 060pOT, B TOM qHCJTe see BH,lJ.h1 

B03)leHCTBHlI na HHX B npouecce X03l1HCTBeHHOH H HHOH )lellTeJIhHOCTH. 
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• ·F 

Kanaerp - cosoxynaocrs aayxao 060CHOaaHHbIX H ,L\OCTOBepHbIX ,L\aHHI>IX o 
KOJIH'IeCTBeHHOM H Ka'leCTBeHHOM COCTaBe npHpO~HOrO 06beKTa, pecypca. 

KpHTHQeCKHH npHpO,llHblH KanHTaJI - He06xo,L\HMbIe ,L\JUI JKH3HH 

npaponnue finara, KOTOpbIe HeB03MO>KHO 3aMeHHTb HCKyccTBeHHbIM nyress: 

JIaH,L\IIIacPThI, peaxae BH,L\bI paCTeHHH H >KHBOTHbIX, 030HoBbIH CJIOH, rJI06aJIbHbIH 

KJIHMaT H T.,L\. KpHTH<JeCKHH npHpO,L\HbIH KanHTaJI He06xo,L\HMO COXpaHHTb npa 

JIl06bIX BapHaHTaX 3KOHOMH'IecKoro PaJBHTHjI. OCTaJIbHM '1aCTb npaponaoro 

KanHTaJIa - B0306HoBHMbIe npaponasre pecypcsr H '1aCTb HeB0306HOBHMI>IX 

KOHe'lHbIX npHp0,L\HbIX pecypcos - MO>KeT 6bITb aasieaeaa HCKycCTBeHHbIM 

(HecPTb, ras, yrons aa COJIHe'lHylO eaeprmo H r.n.), 
JIHMHTbl na BblOPOCbl H cfipocsa - orpaaaseaas BbI6poCOB H C6pOCOB 

aarpasaaromax Beme~TB B OKpY>KaJOIQYlO cpeny, YCTaHOBJIeHHbIe aa nepaon 

npoaeneaas MeponpHjlTIlH no oxpane OKpY>KaJOmeH cpezrsr, B TOM '1HCJIe 

BHe,L\peHHjI HaHJIY'IIIIHX cymeCTBYIDIUHx TeXHOJIOrHH, B QeJIjIX ,L\OCTH>KeHHjl 

HopMaTHBOB B 06JIaCTH oxpaasr oxpyaaroutea cpensr. 
JIHMHTHpOBaHHe npHpO,llOnOJlb30BaHHH - o rpaaaxenHe nYTeM 

YCTaHOBJIeHHjI KBOT no 06beMaM HCnOJIb30BaHHjI Pa3JIH'IHbIX BMOB npHp0,L\HI>IX 

pecypcos. 
JIHlleH3HaT - IOpH,ZUiqeCKOe JIHQO, HMelOmee JIHQeH3HIO aa ocymecrsneaae 

KOHKpeTHoro BH,L\a ,L\ejlTeJIbHOcTH. 

JIHlleH3HH na sarpasuenae - OTIJIa'IHBaeMOe paspenreaae aa BbI6poc 

. onpeneneaaoro KO~H<J~CTBa:Bpe,L\HbIX, >KH):\KHX HJIH ra3006pa3HbIX OTXO,L\0I3 

sapaaee orOBopeHHOFO HJrH IOPH,L\H<JecKH yCTaHOBJIeHHOrO XHMH'leCKOrO COCTaBa. 

HaH~'IluaH CYlQeCTBy.JOlQaH TeXHOJlOrHH - TeXHOJIOfHjl, OCHOBaHHM aa 

nOCJIe,L\HHX ,L\OCTH>KeHIDIX HayKH H TeXHHKH, HanpaBJIeHHM aa CHH>KeHHe .: 

nerarasaoro B03,L\eHCTBHjI sa OKpY>KaJOIQYlO cpeny H HMelOmM YCTaHOBJIeHHbIH 

CpOK npaxrasecxoro npaxeaerraa C yseroa 3KOHOMHqeCKliX H COQHaJIbHI>IX 

cPaKTOpOB. 

Hooceepa - pe3YJIbTaT K03BOJIlOQHH qeJIOBeKa c npHpO,L\OH, ynpaBAAeMOH 

qeJIOBeKOM. 

OKpYlKalOIQaH cpena - COBOKynHOCTh· KOMnOHeHTOB npupO,L\HOH cpeztsr, 
npHp0,L\HhIX a.npaponao-aarponoreaasrx, a TaK>Ke aarponoreaasrx 06beKTOB. 

Oxpana OKpYlKalOlQeH Cpe,llbl - ,L\ejlTeJIbHOCTb opranos rocy,L\apCTBeHHOH 

BJIaCTH, 0PfaHOB. MeCTHoro caaoynpaaneaaa, 06meCTBeHHbIX H HHbIX 

HeKOMMepqeCKliX 06be,L\HHeHHH, IOpH,L\H<JeCKliX H cPH3H'1eCKHX JIHQ, HanpaBJIeHHM 

na coxpaaeaae H BOCCTaHOBJIeHHe npHpO,L\HOH cpeztsr, paQHOHaJIbHOe 

HCnOJIb30BaHHe H BocnpOH3BO,L\CTBO npHp0,L\HbIX pecypcos, npenorspameaae 

HeraTHBHoro B03,L\eHCTBHjI X03j1HCTBeHHOH H HHOH ,L\ejlTeJIbHOCTH Ha 

oxpyxaromyro cpeny H JIHKBH,l(aQHIO ee nOCJIe,L\CTBHH (nanee TaK>Ke 

npHpO,l(OOXpaHHM nearensaocrs). 

Ouemea npHpO,llHbiX pecypcoa - xasecrseaaoe WHJIH KOJIH'IeCTBeHHoe 

·onpe,l(eJIeHHe 3KOHOMH'IeCKOH, COQHaJIbHOH WHJIH 3KOJIOrH'IeCKOH IIeHHOCTH 

(3Ha'lHMOCTH) pecvpca B .neHe>KHOM BbIpa>KeHHH HJIH B YCJIOBHbIX e,L\HHHIIax 
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(nanpasrep, aa OCHOBe COIIHOJIOrH'IeCKOrO onpoca HJIH 3HaHHjI aacrpoeaas 

JIIO,L\eH). BbICOKM HJIH HH3KM 3KOHOMH'IeCKaIl (,L\eHe>KHM) oIIeHKa He scerna 

COBna,L\aeT C COIIHaJIbHOH H 3KOJIOrH'IeCKOH, H Ha060pOT. 

OIIeHKa ylQepoa OT 3arpH3HeHHH OKpYlKalOIQeH npaponaoa cpeasr 
onpeneneaae 3KOHOMH'IeCKUX H BHe3KOHOMH'IeCKHX noreps, CBjl3aHHbIX C 60JIee 

6bICTpbIM H3HOCOM coopyxeana, 3,L\aHHH, Kopp03HeH MeTaJIJIOB, C HCKa>KeHHeM 

TeXHOJIOrH'leCKHX npoueccos 6JIH3JIe>KaIIJ;HX npOH3BO,L\CTB, yaeJIH'IeHHeM 

3a60JIeBaeMOCTH H CHH>KeHHeM Tpy,L\OCnOC06HOCTH JIIO,L\eii, YMeHbIlleHHeM 

ypO>KaHHOCTH H YXY,L\IIIeHHeM xasecrsa CeJIbCKOX03j1HCTBeHHOH npO,L\)'KIIHH H 

,L\pyrHMH jlBJIeHHjlMH, npH'IHHOH KOTOpbIX CJI)')KHT cPH3H'IeCKOe, XHMH'IeCKOe H 

6HOJIOfH'IeCKOe sarpsaaeaae. KaK npaBHJIO, npOBO,L\HTCIl B ,L\eHe>KHOM 

BbIpa>KeHHH. .n.eHbfH B ,L\aHHOM cnysae sucrynaror ae TOJIbKO KaK 3KOHOMH'IeCKHH 

nOKa3aTeJIb, HO H KaK yCJIOBHM Mepa COIIHaJIbHOrO H 3KOHOMH<JeCKOrO ymep6a. 

3KOHOMH<JeCKM (,L\eHe>KHM) OQeHKa, B03MO>KHM JIHIIIb B KOHe'lHbIX BeJIH'IHHaX, B 

TO BpeMjl KaK COIIHaJIbHbIH ymep6 MO>KeT ,L\OCTHraTb 6eCKOHe'lHOCTH npa 

6e3B03BpaTHOH norepe OCHOBHI>IX IIeHHOCTeH rana BH,L\a >KHBOTHOro, 

qeJIOBe'leCKoH >KH3HH, rr3MjlTHHKOB xynsrypsr H ,LIp. 

lLrJaTelK - KOMneHcaQHjI ymepfia, naaeceanoro OKpy>KaJOmeH cpene, 

B03HHKaJOmero B pe3YJIbTaTe aarpasaeaaa. 

Ilpenensao ,llOnyCTHMaH KOHIIeHTpaIIHH (II,lJ.K) - HopMaTHB; KOJIH'IeCTBO 

Bpe,L\HOrO sernecrsa B OKpy>KaIOmeH cpezte npa rrOCTOHHHOM KOHTaKTe HJIH rrpH 

B03,L\eHCTBHH sa onpeaeneaasrn npOMe>K)'TOK BpeMeHH, npaxraxecxa He 

anasromee aa 3,L\0pOBbe '1eJIOBeKa H He BbI3bIBaJOmee aetinaronpaarasrx 
nOCJIe,L\CTBHH y ero nOTOMCTBa; 3KOJIOrH'IeCKliH HopMaTHB, MaKCHMaJIbHM 

KOHIIeHTpaQHjI sarpssnaroutero XHMHqeCKOrO BelIIeCTBa B OKpy>KaJOmeH cpezte, 

xoropaa rrpa rrOBCe,L\HeBHOM BJIHjlHHH B rexeaae MHTeJIbHOrO BpeMeHH He 

BbI3bIBaeT HeraTHBHbIX B03,L\eHCTBHH aa OpraHH3M '1eJIOBeKa HJIH ,L\pyroro 

penenropa Hero nOTOMCTBa. 

Ilpenensno ,llOnYCTHMbIH BblOPOC (II,l:(B) - 1) 06beM (KOJIH'IeCTBo) 

sarpasaaromero semecraa sa e,L\HHHIIY BpeMeHH, nOBbIIIIeHHe KOTOpOro Be,L\eT K 

He6JIarOnpHjlTHbIM rrOCJIe,L\CTBlliIM B OKp)')KaJOmeH cpene HJIH onacno ,l(AA 

3,L\0POBbjl senosexa (Be,L\eT K rrOBbIIIIeHHIO npenensao ,L\OrrycTHMbIX KOHIIeHTpaQHH 

(Il,[Q{) B ospyxaronteti HCTO'lHHK cpene); 2) BbI6poc Bpe,L\HbIX BemeCTB B 

araocdiepy, YCTaHaBJIHBaeMbIH MjI Ka>K,L\oro HCTO'lHHKa aarpasaeana arxocdiepsr, 

npa yCJIOBHH, 'ITO rrpH3eMHM KOHIIeHTpalIHjI 3THX BemeCTB He npessrcar 
npenensno ,L\OnyCTHMylO KOHIIeHTpaIIHIO. 

Ilpenensno ,llOnYCTHMbIH CopOC (II,lJ.C) - Hay'lHo-TeXHH<JeCKHH HopMaTHB 

Macca aemecrsa B CTO'lHbIX BO,L\ax, MaKCHMaJIbHO ,L\OnYCTHMajl K OTBe,L\eHHIO C 

YCTaHOBJIeHHbIM pe>KHMOM B ,L\aHHOM nyuxre BO,l(HOrO 06beKTa B e,l(HHHIIY 

BpeMeHH C IIeJIblO ofiecnexeaas HOpM xasecrsa BO,L\bI B KOHTpOJIbHOM nyHIITe; 

n.n.c - JIHMHT no paCXO,L\y CTO'lHblX BO,L\ H KOHIIeHTpaIIHH cO,L\ep>KaIIIHX B HUX 

npaxecea - yCTaHaBJIHBaeTCg C yqeToM Il,[Q{ aeutecrs B MecTax 

BO,l(OrrOJIb30BaHHjI (B 3aBHCHMOCTH OT BH,l(a BO,l(OnOJIb30BaHHjI), aCCHMHJIHpYIDilleH 
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cnOC06HOCTH BO,nHOro 061>eKTa, rtepcnexras Pa3BHTlUI peraoaa H OnTHMaJIbHoro 

pacnpeztenenaa MaCCbI C6paCbIBaeMbIX neurecrs Me)l(,l:{y BO,nOnOJIb30BaTeJIlIMH, 

C6paCbIBaIOrn:HMH crosasre BO,nbI. 

DPHP0JJ.HbIH JIaUJJ.Wa4»T - TeppHTOpIDI, xoropas He nonseprnacs 
H3MeHeHJilO B pesynsrare X03jjHCTBeHHOH H HHOH nesrensaocra H 

xapaxrepasyerca CO'leTaHHeM onpeneneaaux THnOB pensedia MeCTHOCTH, noxa, 

paCTHTenbHOCTH, C<pOpMHpOBaHHbIX B e,nHHbIX KJIHMaTH'ieCKHX YCJIOBH5IX. 

DpHPOJJ.ooxpaHHLle MeponpHHTHH - mo6bIe TeXHOnOl1ftleCKHe, 

TeXHH'leCKHe, opraHH3aQHOHHbIe HJIH 3KOHo~eCKHe MepOnpIDITHlI, 
coxpaaarouiae npnpornrsre CHCTeMbI, npaponasre pecypcsr, HX KOJIH'ieCTBO H 

Ka'leCTBO. MO)l{HO BbI,!(eJIHTb npaponooxpaaasie MeponpIDITIDI, aenocpeacrseaso 

sezyume K coxpaaeamo npapomnrx pecypcos H cpensr 06HTaHHlI (O'lHCTKa 
BbI6poCOB npeanpaaraa H r.n.), a raiose npaponooxpaanue MepOnpIDITY\jj, 

onocpenoaaaao HX coxpaasiomae (aanpaaep, nonaepxaaae 3KOnOl1ftleCKOrO 

paBHOBeCH5I C nOM0rn:bIO npaponasrx (00060) oxpaaaeusrx repparopaa), 
DpHpoJJ.HbIe pecypcsr - KOMnOHeHTbI npHpO,l(HOH cpeasr, npaponasre 

061>eKTbI H npaponao-aarponoreaaae 061>eKTbI, KOTOpbIe acrronssyiorca HJIH 
MOI)'T 6b1Tb HCnOJIb30BaHbI npa ocyrn:eCTBJIeHHH X0311HCTBeHHOH H HHOH 

aexrensnocra B xasecrae HCTO'lHHKOB 3HeprHH, npO.nyKTOB npOH3Bo,nCTBa H 

npenaeros nOTpe6JIeHHlI 

DpHpoJJ.onOJlb30BaHHe - ,neliTenbHOCTb 'leJIOBe'leCKOrO 06rn:ecTBa, 
. aanpaanenaas aa ynosnessopeaae CBOHX nOTpe6HOCTeH nyrex HcnOnb30BaHHJl: 

npHpO.AHbIX pecypcos, npeofipaaosaaae 'lenOBeKOM npaponaoa cpeasr, 
:d1)RpoJJ.oeMK~TL - noxasarens, onpe,neJIlieMblH OTHOIIIeHHeM 061>eMOB 

acnonsayeasrx npaponaux pecypcos H KOHe'lHOH npo,nYKQHH,nonyseaaoa aa HX. 
OCHOBe. BeJIHtIHHa npaponoeaxocra 3aBHCHT OT 3<p<peKTHBHOCTH HCIIOJIb30BaHHjj 

npapozmsrx pecypcos BO BceH uena, coenaasromea nepsmasre npapornrsre 
pecypcsr H aenocpeacraeano KOHe'lHbIe CTa,nHH TeXHOnOrHtIeCKHX npoueccos, 
CBjj3aHHbIe C rrpeocpasosaaaex npapozmoro senrecrsa, BbI,neJIliIOTCli ,nBa ypOBIDI 

nOKaJaTeJIeH rrpaponoeuxocra yposeas acea . ;JK()HOMHKH H npozryxroasnt 

(OTpaCJIeBoH) ypoBeHb . 
. PeHTa -,nOXO,n, B03HHKaIOrn:HH OT HCnOJIb30BaHIDl KOMnOHeHTOB npapozraoa 

cpenu. 
PeUHKJIHHr -:- npouecc aoaspameaas OTXO,nOB, C6pOCOB H BbI6poCOB B 

npoH3Bo,ncTBeHHYIO nesrensnocrs. 
C6aJIaHCHpOBaHHoe pa3BHTHe - 3KOJIOm'leCKH YCTOH'lHBOe paJBHTHe, 

paJBHTHe ofiurecraa, npa KOTOpOM y,nOBJIeTBOpeHHe IIoTpe6HOcTeH 

ocyurecrsnaercs 6e3 ymepfia ,nJIll 6y.nyrn:HX nOKOJIeHHH. KOHQen~ 

3KOJIOrHtIeCKH yCTOHtIHBOro PaJBHTHjj paccMaTpHBaeTcli KaK npe,nIIocblnKa 

zronroapeaeaaoro nporpecca senosesecrsa, conpoaoxnaeaoro IIpHYMHolKeHHeM 

KanHTaJIa H yJIyqIIIeHHeM 3KOJIorutIeCKHXyCJIOBHH. 

CepBHyYT - orpaaaxenaoe npaao IIonb30BaHHlI 3eMJIeH. 
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Texuorenes - nponecc H3MeHeHHlI npaponasrx KOMIIJIeKCOB no,n 
B03,neHcTBHeM npoaasoncrseaaoa ,nellTeJIbHOCTH xenoaexa. 

TeXHOJlOrH'IeCKHH HopMaTUB - HopMaTHB ,nOnyCUIMbIX BbI6poCOB H 

C6pOCOB seutecrs H MHKpOOpraHH3MOB, KOTOpblH yCTaHaBJIHBaeTCli .lUIli 
crauacaapasrx, IIepe,nBH)I{HbIX H HHbIX HCTOtIHHKOB, TeXHOnOrHtIeCKHX 

npOQeCCOB, 060py,noBaHIDl H orpaxaer ,nonYCTHMYJO MacCy BbI6poCOB H C6pOCOB 

aentecrs H MHKpoopraHH3MoB B OKP~aIOrn:yIO cpeny B pacsere aa e):(HHH~ 

BbIIIycKaeMoH IIpO.nyKQHH. 

TexHoc4»epa - HCKYCCTBeHHO npeofipasoaaaaoe IIpOCTpaHCTBO reocdiep 

3eMnH, uaxonameecs noa B03,neHcTBHeM nponyxros IIpOH3Bo,nCTBeHHOH 
,nellTeJIbHOCTH seaosexa. 

Ynpaaneune oxpanok oKpy'KalOlUeH cpeJJ.bl - ofiecrreaeaae BblnOnHeHH5I 

HOpM H Tpe60BaHHH, OrpaHWmBaIOIllHX speaaoe B03,neHcTBHe anrponoreaaoa 

,ne5ITenbHOCTH na OKp~aIOrn:YIO cpeny, a TaK)I{e PaQHOHaJIbHOe HCnOJIb30BaHHe 
npaponnsrx pecypcos, ofecnesaaaromee HX BOCnpOH3BO,nCTBO. 

Ycronxaaoe pa3BHTHe - paJBHTHe, rrpa KOTOpOM y,nOBJIeTBOplllOTCli 
nOTpe6HOcTH cospeaeaaoro IIOKoneHHlI, HOHe CTaBHTCli non yrp03Y CIIoc06HOCTb 

6y.nyrn:HX nOKoneHHH y,nOBJIeTBOpllTb CBOH c06CTBeHHble nOTpe6HOCTH. 
Ilpennonaraer yCTOH'lHBOe HCIIOnb30BaHHe pecypcos OKpy)l{aIOrn:eH cpeasr .lUIll 
y,nOBJIeTBOpeHHjj IIoTpe6HOCTeH asntenraero H 6y,nyrn:HX noxoneaaa. 

Yruep6 - 1) norepa, B03HHKaIOrn:He B pesynsrare H3MeHeHH5I KOnHtIeCTBa H 
yxy,nIIIeHIDI xasecraa IIpHpO,l(HbIX pecypcos HlMH zrpyrax BHeIIIHHX yCJIOBIIH 

TeXHOnOrH'leCKHX IIpOQeCCOB; 2) norepa, B03HHKaIOIIUie OT yxynnreaas 3,n0POBbli 

cjJH3HtIeCKHX nHQ (rpaxnaa) B pe3YJIbTaTe 3arp1l3HeHIDI oKp~aIOrn:eH cpensr HJIH 
aaoro ee He6JIarOnpIDITHoro H3MeHeHIDI. 

3KOJlOrU3auuH 3KOHOMHKH - rrpouecc BHe,npeHIDI H pa~HOHanH3a~HH 
npHH~HnOB npaponononssoaaaas H MHHHMH3aQHH nerarasaoro B03,netl:cTBHlI aa 

3KOJIOrntIeCKHe 061>eKTbI IIpH ocyrn:eCTBJIeHHH aarponoreaaoa ,nejjTeJIbHOCTH. 

3KOJlOrH'IeCKaH 6e30nacHoCTL - COCTOllHHe 3arn:Hrn:eHHOCTH npHpO,l(HOH 
cpensr H )I{H3HeHHO BaJKHbIX aarepecoa xenosexa OT B03MO)l{HOrO HeraTHBHOrO 
B03,neHcTBHjj X03jjHCTBeHHOH H HHOH ,nellTeJIbHOCTH, 'lpeJBbI'laHHbIX CHTyaQHH 

IIpHpO,nHOIl> H rexaoreanoro xapaxrepa, HX nOCJIe,ncTBHH. 

3KOJlOrU'IeCKaH KyJlbrypa - COBOKYIIHOCTb MarepHaJIbHbIX H ,nYXOBHbIX 

QeHHocTeH ofimecrsa, HanpaBJIeHHbIX aa ofecnexenae coxpaaenaa npHpO,nHOH 
cpe,nbI. 

3KOJlOrH'IeCKaH cTaHJJ.apTHlaUHH - yCTaHoBneHHe npe,neJIbHO 
nonycrausrx HOpM B03,neHcTBIDI aa OKpY)l{aIO~npapozrayro cpeny. 

3KOJlOrH'IeCKaH 3KcnepTHla - npouenypa yCTaHOBJIeHHlI COOTBeTCTBHlI 
HaMe'laeMOH X0311HCTBeHHOH nesrensnocra 3KOJIOrHtIeCKHM Tpe60BaHHjiM. 

3KOJlOrH'IeCKHH ayznrr - He3aBHCHMall, KOMIIJIeKCHalI, ,n0KYMeHTHpOBaHHaJ1 
nposepxa (oueaxa) cofimozteaas cy61>eKTOM X0311HCTBeHHOH H HHOH 
/lejiTeJIbHOCTH Tpe60BaHHH, B CTOM-qWCJIeHOpMaTHBOB H HopMaTHBHbIX 

/lOKYMeHTOB, B 06JIaCTH oxpaasr oxpyscaronrea cpeasi, Tpe60BaHHH 

45 

, II 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



Me)K)l.yHapo.nHbIX CTaH.napTOB H rrO.nrOTOBKa peKOMeH.IJ:aI.(HH rro yny-nneaaio TaKOH 
.nellTeJIbHOCTH. 

31WJlOrH'IeCKHH KOHTpOJlb - nearensaocrs rro naztsopy aa COCTOllHHeM 
oxpyacaroutea cpensr, 

3KOJlOrH'IeCKHH MOHHTopHHr - KOMrrJIeKCHali CHCTeMa aenpepsrsusrx 
Ha6JIIO.neHHH sa KaqeCTBOM, COCTOllHHeM oKpy)f(aJOII\eH cpeast, Ol~eHKH H 

rrpOrH03a H3MeHeHHH rro.n B03.neHCTBHeM npKpo.nHMX H aHTporroreHHbIX 

4>aKTOpoB. 

3KOJlOrH'IeCKHH HopMaTHB - rrOKa3aTeJIb, rr03BOJIlllOmHH CBeCTH 

KOMrrJIeKCHyID 3KOJIOrHQecKyID caryamno K o.nHOMy HJIR HeCKOJIbKHM QHCJIOBbIM 
3HaQeHHlIM. 

3KOJlOrH'IeCKHH pHCK - BepOllTHOCTb aacrynneaas C06bITIDI, HMelOmero 

He6JIarorrpWITHMe rrOCJle.nCTBIDI .IJ:JIlI npHpO;:WOH cpena H BM3BaHHOro 

HeraTHBHblM B03.neHCTBHeM X0311HCTBeHHOH H HHOH .nellTeJIbHOCTH, 

Qpe3BMQaHHblMH cHryal.(HlIMH npapomroro H rexsoreaaoro xapaxrepa. 
3KOJlOrH'IeCKHH CTIlJmapT - exonoro-rrpaaosoe Tpe60BaHHe K rrapaxerpau 

HOBOH TeXHHKH, TeXHOJIOrnH, MaTepHaJIOB B npouecce rrpOH3Bo.nCTBa, 

3KCrrJIyaTal.(HH H YTHJIH3auHH rrpo.IJ:YKl.(HH. 

3KOJlOrH'IeCKOe CTpaXOBaHHe - CTpaxoBaHHe OTBeTCTBeHHOCTH 

npeanpaarait - rrOTeHl.(HaJIbHblX 3arp.ll3HHTeJIeH - H HMYII\eCTBeHHbIX HHrepeCOB 

crpaxosarenea, B03HHKaJOIII;HX B pe3YJIbTaTe asapaaaoro sarpasaeuaa. 
3KOJlOro-3KOHOMH'IeCKHH 3eJleJleKT - COOTHOllleHHe pasxepa 

rrOJIO)f(HTeJ1bHOrO .34>4>eKTa (asrrozur) H spena (yuiepfia), ssnsaaaoro 
B03.neHCTBHeM na OKp~aJOmyID cpeny, a raxsce BeJIH'iHHbI sarpar, He06xo.nHMbIX 

rolll B03MeI.l.(eHIDI raxoro ymep6a. 

3eJleJleKTHBHOCTb oxpausa oKpy",alOmeH cpe~bI - 3KOJIOro-COl.(HaJIbHO

3KOHOMWleCKali rrpH6bIJIb (B 3KOHOMHqeCKHX H BHe3KOHOMHqeCKHX noxasarensx, 
XOPOIIIHH HH.nHKaTOp COCTOliHIDI anopossa mo.neH H rrpo.noJIXOfTeJIbHOCTH )f(H3HH), 

rronysaexas B pe3YJIbTaTe COXpaHeHHlI QHCTOTbl H rrpO.IJ:)'KTHBHOCTH npapoznroa 
cpeasr, 
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Flaxosrosa, . H.B. 3KOJIOrnqeCKHH MeHe,ll)KMeHT: yqe6Hoe nocofiae 
IH.B.IlaxoMoBa, A.3HLqJeC, K.Pmnep. - CIl6.: Ilarep, 2003. - 544 c. 

Ilpapo,l(onoJIb3oBaHHe, oxpaaa OKp)')KIDOmeH cpenu H 3KOHOMHKa. TeopIDI 
H npaKTHKYM: yxefiaoe noco6He.- M.: M3,l(-BO POCCHHcKoro ysasepcarera 
.l(py)l(6hI aaponos, 2006. 

Ilpo6JIeMbi yrrpaBJIeHIDI crparerasecxaa paJBHTHeM, HHHOBaI(IDlMH, 
KaqeCTBoM H OXpaHOH 0Kpy*aromeH cpezrsr, Ilepe,l(OBbie xoanerntaa JIOrHCTHKa H 
MapKeTHHrl13KOHOMH'leCKHe H ynpaBJIeHqeCKHe TeXHOJIOrnH XXI aexa: TeOpIDI H 
npaxraxa, nonrorosxa CneU;HarIHCTOB: xarepaansr MeTO.l(H'IecKOH H saysao
npaKTH'ieCKOH KOH41epeHU;HH (22-24 ceHTR6pR) I CIl6fTYPIl.- CIl6., 
BbITI. I. 2003. 

Ilporacos, B.<I>. 3KOJIOrIDI, aaoposse H npHpO,l(OnOJIb30BaHHe B POCCHH 
1B.<I>.llpoTacoB. - M.: <I>HHaHCbIH CTamCTHKa, 2001. -582 C. 

Ilypax B.P. EbITOBbIe OTXO.l(bI. Teopaa ropeaaa. 06e3Bpe)I(HBaHHe. 
TOTIJIHBO.LlJlR 3HepreTHKH.- M.: 3HeproaTOMH3,l(aT, 2002. 
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