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Summary of Report 

Purpose and Scope of Project 

This project was completed within the framework of a contract signed with USAID's 
Environmental Protection and Technology Project (EPT). The main purpose was to develop 
scientifically based methods for economic damage assessment in water management. 

Specialists fkom countries other than Turkmenistan were not involved in the project for the 
following reasons: 

it was an effort to develop a general approach and methodology 

after the work has been completed, the final report will be delivered to the 
experts in the involved countries, who will review the report, make 
suggestions for improving the methodology and come to agreement on its 
principles and approaches. 

the work must be done in stages, including the improvement of approaches to 
economic damage assessment. 

Project Results and Findings 

The quality of water used in different sectors of the economy, taking into consideration the 
depletion of water resources and increasing manrnade pollution, is one of the main causes of 
the worsening environmental situation in the region. The development of methods to assess 
economic damages (damage resulting fiom existing water use activities which cause 
deterioration of water quality from-sources), real assessment of damage, implementing water 
charges based on quality, and other economic, legal, organizational and technical measures 
will improve the existing environmental situation. 

It is presumed that the development of a methodology for assessing the economic damages 
arising from water use and water quality deterioration, and the scientific basis for the assessed 
value, will enable compensation for damages to be completed in a civilized manner, through 
the principle "the polluter pays." To increase economic interest in preventing water 
pollution, damage compensation payments should be higher than water treatment expenses. 

The necessity to develop approaches for assessment of economic damage value in water use 
appropriate for all Central Asian Republic (CAR) countries is accepted by the representatives 
of all countries of the Aral Sea basin. Assessment of damage volume must be based on 
calculation of its separate components proceeding fiom the amount of revenues not received 
and the amount of expenses necessary to prevent consequences of negative influence on 
natural resources, economy and social sphere of the country. 



The project completed the following: 

a chart identifying economic damage components 

methods for calculating each component 

a case study calculation of economic damage inflicted on agriculture in one 
section of Turkmenistan where irrigation water is highly-mineralized 

conclusions and proposals 

The developed economic damages components chart was submitted for discussion and 
coordination with representatives of all CAR states at an EPT seminar in Almaty (June 1996). 
The results of discussions and exchange of views permitted the creation of a calculation 
methodology appropiate for the Aral Sea Basin countries for the computation of both specific 
damage components and total damages. 

The following components can be found in the comprehensive chart of economic damages 
from water use and decreased water quality: 

Economic damage to agriculture 
Economic damage to industry 

b Economic damage to municipal sector 
Environmental damage 
Social damage 
Implicit (indirect) damage 

The damage amount can be calculated on the basis of: 

the cost method, which suggests that damages from the location and operation 
of water facilities should be calculated by determining the necessary capital 
investments and current operating costs for full or partial prevention of the 
damages. 

the method of determining socioeconomic damages from environmental 
pollution, which proposes to identify the volume of unrealized gross 
production, gross and net earnings (profit) of some recipients from economic 
branches or even the national level. 

a combined method, which takes into account both damage prevention costs 
and the quantity of damage due to social-economic losses. 



Practical Application of Results 

The proposed methods of calculating economic damages can be used on an interstate level 
and for individual water consumers inside the country. They should be implemented by 
stages, on the basis of one or more components, under separate bilateral or multilateral 
agreements. For example, during the first stage it will be possible to compensate for 
agricultural damages only. 

The methodical approach, applied in the assessment of damage caused by highly mineralized 
water irrigation, can be used on the national level in every country for calculating irrigation 
water rates, taking into account its quality. 

The Darganatinksy etrap (equivalent to an U.S. county) of the Lebansky velayat (equivalent 
to an U.S. state) in Turkmenistan was used by this project for a case study economic damage 
assessment. However, as the calculations were made primarily for demonstration purposes, 
damages were considered only for agriculture. All the other types of damages must also be 
considered for a full economic damage assessment. 

Collector drain water is released directly into the Arnu Darya River, and irrigation water for 
the 7700 hectares under cultivation in the Darganatinsky etrap is taken straight from that 
river. So while the mineralization levels of the water upstream in Kerkinsky etrap are 0.5 g/l, 
by the time the water reaches Darganatinsky etrap, the levels are 1.5 g/l. 

The calculations showed a total of 2004 million manat Gust under $490,000) in economic 
damages to agriculture alone in the Darganatinsky etrap. Damages to agriculture per cubic 
meter of polluted water used in agriculture total 19.4 manat/m3 (or $0.0047/m3). 

The overall costs of agricultural damage should be covered by the polluters in proportion to 
their effluents into the river (Turkmenistan 62%, Uzbekistan 38%). If water pricing is 
actively instituted in Turkmenistan, one way to compensate the irrigators who use polluted 
water is to reduce the amount they pay for water in proportion to their damages. 

Under a separate project, tariffs for normal quality water in Turkmenistan were calculated at 
30 manats/m3 ($0.0073/m3 ). The difference between the tariff for unpolluted water and the 
damages caused by their use of polluted water (19.4 manat/m3 ) can be used as an adjusted 
tariff rate for agricultural water users in the Dargantinsky etrap: 

30 manath3 - 19.4 manat/m3 = 10.6 manat/m3 (Or $0.0026/m3). 

Policy Recommendations 

The CAR countries should work out legal documents stipulating obligatory 
damage compensation in water use. 



Damage compensation procedures for transboundary water bodies or water 
bodies located in the territory of another country should be defined by 
interstate agreement. 

The logical conclusion of the USAIDKentral Asian Mission's involvement in 
this project could be cooperation in the development and approval of the above 
mentioned interstate agreements among the five CAR countries. 

Potential Impacts 

The project proposes a solution for one of the most important elements of regional strategy, 
the development of methods for economic damage assessment in water use. Its 
implementation will improve the ecological situation in the region of study to a considerable 
extent. 

Development of normative, legislative and interstate documents based on the findings of this 
project will promote water management activity which considers the economic interests of all 
countries in the Aral Sea basin in the improvement of the region's ecology. 

Regional Cooperation 

After completion of the research under the present contract, the proposed methods should be 
submitted for CAR countries specialists' consideration in order to perfect some elements and 
develop common methodology for all countries of the Aral Sea basin. This would allow for: 

the elimination of possible disagreements in the methodical approaches of 
calculating specific elements of economic damage in water use 

the establishment of a system of payment for those cases where damage has 
been proven, taking into consideration the national currency rate in each 
representative country 

The project is directly connected with World Bank Programs 1 and 3 and with the WARMAP 
project of the European Union. This connection will assure that any questions under dispute 
will be quickly resolved and the results accepted at the regional level. 
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M e X a H H 3 M a  B y I I p a B A e H H H  ~ K O H O M K ~ ~ C K O ~  cWIya4efi B P e r H O H e  AOlvKeH CTaTb 

TIPHHLI;HII " 3 a r p ~ 3 ~ m e ~ b  ma~m". O q e ~ ~ a  B e m n H b I  yr4ep6a A o m H a  

OCHOBbIBaTbCR H a  P a C P e T e  ee OTAeAbHbIX COCTaBMH3THX IIO BeRENHHe 

H e A O I I O A F e H H O r O  ,A,OXOAa, a T a m e  IIO BeAJFIHHe 3 a T p a T ,  H ~ o ~ x o J , H M ~ I x  PjUT 

I I p e $ , O T B p ~ e H H R  IIOCA~,A,CTBMH HeraTHBHOrO B O ~ , A , ~ ~ ~ C T B E I R  H a  I I P H P O ~ b I e  

P e C y p C b I ,  3KOHOMMKY M COqHahbHyK,  c@epy CTpaHbI.  

P a 3 p a 6 0 ~ a ~ H a . B  " C X ~ M ~  OrIpe,A,eAeHHR COCTaBMEOIIJm 3KOHOMKseCKOrO yrqep6arr 
6bna E p e A c T a s A e H a  H a  o 6 c y m e ~ ~ e  H C o r A a c o s a H H e  c I I p e A C T a B m e h R m  B c e x  

c ~ p a  Q4P H a  c e M n H a p e  B r. h a m    MI OH^ 1996 r.). P e 3 y ~ b ~ a ~ b 1  0 6 c y m e ~ ~ x  
H 0 6 M e H a  MHeHHRMH II03BOIIEL3Ef CO3AaTb I IpHeMAeMyro  P/LR CTpt3.H ApaRbc~oro 
6acceii~a MeTO,AJfKY P a C P e T a  KaK OT,A,eAbHbIX COCTaBARIOIIJK.X, T a K  H 06rqeii. 
BeAETHHbI  yr4ep6a. 

B 06qeH CXeMe OCHOBHbIX COCTaBMIOIIJHX 3KOHOMWIeCKOTO yr4ep6a OT 

BOAOIIOAb30BaH2T5I H CHlXXeHHR KaPeCTBa  B O M  MOXHO BbI,A,eAHTb CAe,A,YIOLLT;He 

BTqbI :  

3 a~pa~~b1f i  M ~ T O A ,  npe,a,no~aramrq~H H C ~ H C A ~ H H ~  yrqep6a OT 

p a 3 M e q e H H R  H ,A,eRTeAbHOCTH B O ~ O X O ~ S I ~ ~ C T B ~ H H ~ I X  O ~ % ~ K T O B  I IyTeM 

OIIpe&Z?AeHHR 0 6 % e M a  H ~ o ~ x o ~ H M ~ I X  KaIIEITaRbHbIX B A O X ~ H H ~  H 

T e K y r 4 H X  3KCILAYaTaIJMOHHbIX 3 a T p a T  PjUT IIOAHOrO ITAH PaCTH.IHOr0 

ero n p e A o T s p a r q e H m .  

K O M ~ L . I H E I ~ O B ~ H H ~ I ~  MeTO&l,, ~ E T T L I B ~ I ~ ~ L . I ~  KaK B e M M H Y  

~ e o 6 x o ~ H ~ b I x  3 a ~ p a ~  H a  n p e A o T s p a r q e H H e  yr4ep6a1 T a K  H ero 
BeRENHHy BCAeACTBHe C0LI;HaRbHO - 3KOHOMZFIeCKK.X I IOTepb .  



n p e p / l a F a e M a R  MeTO$,HKa P a C q e T a  3KOHOMEneCKOrO yrqep6a B BOAOIIOAb30BaHMH 

M O X e T  MCIIOAb30BaTbCR K a K  H a  MeXrOCY,A,aPCTBeHHOM f l O B H e r  T a K  H M e m y  

OTAeAbHbIMEi B O ~ O I I O R b 3 0 B a T e M M H  BHYTPH CTPaHbI.   OH^ I I 0 3 B O M e T  

OCyrqeCTBNiTb  ee IIO3TaIIHOe B H e A p e H H e  (II0 ow06 HAH HeCKOAbKHM 

COCT~BMIOLZI;HM) IIO OT,A,eAbHbIM ~ Y C T O P O H H M M  ElRIiI MHOrOCTOPOHHHM 

C0I'AaIJIeHE;rsIM. Hanpm~ep, H a  I IepBOM 3 T a I I e  M O X e T  IIpOH3BOJJ3TbCR 

K0MIIeHCWE;rsI TORbKO 38 yr4ep6, H ~ H O C ~ I M ~ I ~  CehbCKOMY X O ~ R ~ ~ C T B Y .  

B Ka¶eCTBe  I I p H M e p a  BbIIIOAHeHEVr KOHKPeTHOrO p a C ¶ e T a  BeAMYHHbI 

3KOHOMEIPeCKOrO yr4ep6a OT EICIIOAbSOBaHHB B O W  I I o B ~ I I I I ~ H H o ~  

M H H e p t l A E i 3 q H H  $,.AX Hy.;si4 OPOLZIeHEiSX I IpeACTaBAeHa TeppHTOPHSI 

A a p r a H a m ~ c ~ o r o  3 T p a I I a  Ae6mc~oro BeAaRTa  T Y P K M ~ H M C T ~ H ~ .  O,A,H~KO, B 

CBR3H C TeM,  PTO P a C P e T b I  6b~lk1 IIPOM3BeAeHbIr B OCHOBHOM, jyx 

,A,eMOHCTpqkIOHHbIX IJ$?Ael%, B H ~ C T O R I U ; ~ G  ppa60l.e IIpeACTaBAeH TOAbKO I I P H M e P  

p a c r e T a  ~ K O H O M ~ ~ C K O ~ O  mep6a c e n a c K o M y  XO~RGCTBY. I 7 p ~  onpeAeneHmE3: 

061qero 3KOHOMEEIeCKOrO mep6a AOlvnHbI YgHTbIBaTbCR M B C e  P ,Pyrme  er0 
COCTaBMIOWHe,  a kfMeHHO: 

KOM~KTOPHO - ApeHCiXHbIe  BOlqbI C ~ ~ ~ C ~ I B ~ ~ T C R  IIPRMO B AMYA~P~K),  a BOAa jyx 

o p o m e H m  7700 ra. opouaeixmx s e ~ e ~ b  B , i ! ,apraHa~n~c~o~ s T p a n e  3 a 6 H p a e ~ c R  

HeIIOCpeACTBeHHO M3 PeM. EcAM B K~PKHHCKOM 3 T p a I I e ,  PaCIIOAOXeHHOM 

BbIIUe IIO Te¶eHEiIO P e K H ,  MkIHepClA2i3qEiSX B O W 1  COCTaBMeT 0.5 r /A,  TO B 

, A , ~ P ~ ~ H ~ T H H c K o M  - 1.5 r/A. 

1x0 O q e H K e  C l I e ~ M W C T O B  TYPKM~HHCTW~ T~PEI@ H a  B O W  COCTaBlUTeT 30 
M ~ H ~ T / M ~  ($0.0073/~~).  P a 3 ~ E I 4 a  B CTOHMOCTH BO$,bI HOPMaAbHOI'O KaYeCTBa H 

yrqep6a, H a H e C e H H O r O  I I p H  MCIIOAb30BaHHH ~ ~ ~ P R ~ H ~ H H o I %  BO,&$I ( 19.4 MaH/M3) 



~OPX,A,OK B03MeIIJeHHR yr4ep6a B BOAOIIOAb30BaHMH IIO TPaHCrPaHEmHbIM 

O ~ % ~ K T ~ M  HAlX B O w b I M  o ~ % ~ K T ~ M ,  pa3MeIIJeHHbIM H a  TePPI3TOPHH ,!JPJTOl?O 

rOCyplapCTBa, OIIp€?,A,ellReTCR MeXrOCYAaPCTBeHHbIMM COrAaIIIeHHSMM. 
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Ka-secmo HCIIOAb3YeMbIX B P a 3 M H b I X  O ~ A ~ C T R X  3KOHOMHKH B O m b I X  PeCypCOB 

IIPM lTpkIp0@0fi EfX HCTOqeHHOCTM H HaPaCTaIOIIJeM aHTPOIIOreHHOM 

3arPR3HeHHH1 RBRReTCR O@HM H 3  TAaBHbIX @~KTOPOB yxsT,4LUeHHR 

~ K O A O ~ E F I ~ C K O ~  O~CT~HOBKM B P e r H O H e .  P a 3 p a 6 0 T ~ a  MeTOAOB 0IJeHKH 

3KOHOME.meCKOrO yr4ep6a OT C A O X H B I I I ~ ~ ~ C R  IIpaKTHKH BOAOIIORb30BaHHRr 

~e~yrqefi K yXy&UIeHHIo Ka¶eCTBa BO,A,bI eCTeCTBeHHbIX HCTOPHHKOB, pea/LbHW 

er0 O q e H K a ,  BBeAeHHe IIAaTHOrO BOAOIIOAb30BaHHR C F e T O M  YXY,3,IIIWIIJerOCR 

K a q e c T B a  BO,A,EJ, a T a m e  ocyT.IJecmAeHHe pma ~ p y r k n r  ~ K O H O M E N ~ C K ~ ,  

IIpaBOBbIX, O p r a H H 3 ~ H O H H b I X  H T e X H K 9 e C K m  M ~ P O I I P M R T H ~  M O T  B 

OTHOCHTeAbHO KOPOTKHe CPOKH 3Ha¶kWeAbHO YAvLUZT7.b CAOSKHBLTIYEOCX 

c q a q m  B p e r E o H e .  

C 4e lLbM YCEIAeHHX ~ K O H O M E N ~ C K O ~ ~  3aHHTepeCOBaHHOCTH B HeAOllYUJeHHH 

3aTPR3HeHH5I BOA, H ~ O ~ X O ~ M O ,  P T O ~ ~ I  B e M H H a  B03MeIIJeHHR yr4ep6a 
B O ~ O I I O T ~ ~ ~ E I T ~ A ~ M ,  6bna BbIIIIe 3 a T p a T ,  H ~ O ~ X O ~ J H M ~ I X  H a  O¶HCTKY BOAbI. 



B o61qefi C X e M e  OCHOBHbIX COCTaBARIOqE3X 3KOHOMENeCKOI'O yr4ep6a OT 

BOAOIIOAb30BaHHR H CHEVKeHHR KaYeCTBa B O W  MOXHO BbUeRMTb CAe,A,J?€OIIJHe 

B J q M :  

Ka;r~~b16 Ef3 BbILIIeHa3BaHHbIX B W B  yr4ep6a AehIilTCR, B CBOIO O P e p e A b ,  H a  

C O C T a B M I o q H e  er0 3AeMeHTbI  ( n p Z X k 0 3 K e ~ H e  2). H e o 6 x 0 , ~ p ~ o  OTMeTHTb, YTO 

HeKOTOPbIe  COCTaBMIOIIJHe 3KOHOMPFXeCKOrO yr4ep6a K ~ C & H ~  CAOXHO 

0IIpeAellE.ITb B CTOHMOCTHOM BbIPELXeHHH, YTO BbI3bIBaeT H ~ O ~ X O , A ~ M O C T ~  

I IpOBeAeHHX OTAeAbHbIX ,A,OIIOAHEITeAbHbIX H C C A ~ A O B ~ H H ~ .  

H m e  IIpHBO#3TCR K p a T K O e  OIIHCaHHe OCHOBHbIX COCTaBARIOIqEM 

3KOHOMEFIeCKOl?O yr4ep6al B03HEfKaIOI.TJEEC B p e 3 Y A b T a T e  HCIIOAb30BaHMR B O W  

HH3KOTO K a q e C T B a  ( B ~ I C O K ~ R  MEIHePaRI.I3aIJKB H CO,A,epXaHHe BpeAHbIX B ~ I I J ~ c T B )  

B YCAOBWIX I I ~ H M ~ H R ~ M o ~ ~  B P e r H O H e  TeXHOAOrHH H TeXHHKH TpaHCIIOPTHPOBKM 

BO,A,bI, IIORMBa H OTCYTCTBkIR $,OCTaTOYHbIX @ H H ~ H C O B ~ M  H MaTePHaRbHbIX 

Cpe,A,CTB H a  E3X MOAePHH3aIJHEO. 



3 a T p a T a X  IIpOMbIIIIAeHHbIX IIpe~IIpHZTE;rij[ H a  MePOIIpMRTHR IIO 

BO&,OO¶HCTKe H BOAOIIOJJOTOBKe, a T a K l n e  B J,OIIOAHWl'eAbHbIX 

s a ~ p a ~ a x  H a  H ~ ~ I C K ~ H H ~  H A o s e A e H H e  BOW ~3 HOB~IX HCTO~HE~KOB.  



3 a T p a T U  H a  H3bICKaHHe, HCCAeAOBaHHe, O ~ ~ C T ~ O H C T B O  H AOCTaBKY 

B O W  H 3  AOIIOAHEiTeAbHbIX ( ~ ~ ~ T ~ P H ~ T H B H ~ I X )  HCTOPHHKOB 

B O , ~ O C H ~ ~ X € ? H M R ;  



1-IOA KOCBeHHbIM yr4ep60~ IIOHHMaeTCR yr4ep6, H ~ H O C H M ~ I H  BKOHOMMKB 

I I p e ~ p H R T H S  OTpaCAH B U;eAOM H e  HeIIOCPeACTBeHHO, a KaK 

C O I I Y T C T B ~ ~ H ~ ~ .  T ~ K ,  H a I I p H M e p ,  ~ e ~ 0 6 0 p  XkOIIKa - C b I p q a  H 3  - 3a H3%RT??XR 

3eMeAL BbIpCDKaeTCR H e A O I I O A ~ e H H e M  I I P H ~ ~ ~ L I . I  B XAOIIKOO~HCTEIT~ALHO&, 

T ~ K C T W H O ~ ~  IIpOMbIIIIAeHHOCTH H T.A. IIO B C ~ G  IIocA~AYK)I.& j[eII04Ke. 



Mcnohbso~a~me B O W 1  B Pa3AEnHbIX OTPaChRX 3KOHOMHKH H ,  B PBCTHOCTH B 

C e U C K O M  X O ~ R ~ ~ C T B ~ ,  COIIPOBOX$,aeTCR q e A b I M  PRP,OM H e X e A a T e h b H b I X  

IIocA€!P,cTBX~~~, OCHOBHbIMH M3 KOTOPMX RBhRIOTCR C ~ P O C  KOMeKTOPHO - 
,&,peHtlXHbIX BOP, B P e K H  H eCTeCTBeHHbIe  IIOHIZXeHHR, PTO BbI3bIBaeT B I IePBOM 

cnpae s a r p x s ~ e ~ ~ e  BOW B p e K e ,  a BO BTOPOM - O T c r y a e H H e  3 ~ a ~ m e a ~ b 1 x  
T~PPETTOPEI~~, H 3 M e H e H H e  EM I I e P B O H a ~ W H b I X  I I P H P O ~ b I X  H 3KOHOMENeCKKX 

X a p a m e p r a c T m ,  y x y , q m e H x e  K a q e c m a  H o r p a H m e m e  ~ o a ~ o x ~ o c ~ e i %  HX 

HCIIOA.b30BaHH5I, pa3pJCLTIeHHe PaBHOBeCHR 3KOAOTENeCKHX CMCTeM B qeAOM,  

,&,eI'pwWHIo C p e W  o 6 m a ~ ~ s .  ~ e p e . ~ H c A e ~ H b I e  @ ~ K T O P ~ I  OKa3bIBaIOT 

O T p H q a T e A b H O e  B O ~ , A , ~ ~ ~ C T B H ~  IIpORBhRIOIIJeeCR B YMeHbIIIeHHH IIP0P;YKTHBHOCTH 

IIPMPO$,HbIX PeCYPCOB ( ~ ~ M A H ,  BO,&&I), YCKOpeHHOM H3HOCe OCHOBHbIX @oH,A,oB H 
~ ~ 3 ~ 0 6  ii: OT,A,a,arIe, CHIZXeHHH ~ @ @ ~ K T Z ~ B H O C T H  O ~ O P O T H ~ I X  CpeP,CTB O T ~ ~ C A ~ H  
IIpOH3B0P,CTBal IIOBbIIIIeHHH ~ ~ ~ O A ~ B ~ ~ M O C T ~ I ,  CMePTHOCTH, YXYJJUeHHM 

COqHaRbHO - 3KOHOMENeCKEM YCAOBH~X X H 3 H H  HaCeAeHHR. 

B ~ o p o i j r  BI@, 3 a T p a T  - 3 T 0  3aTpaTbI ,  BbI3bIBaeMbIe  HeIIOCpeP,CTBeHHO 

OTPHLJaTeJLbHbIM B ~ ~ P , ~ ~ c T B H ~ M  BOP,OXO~R~?ICTB~HHO~?I P,eRTeAbHOCTM H a  

rrpqowble p e c y p c M ,  ~ K O H O M ~ ~  B CO~HW- cQepy C T ~ ~ H M ,  ecmi nomoe 
i T p e p N r r p @ m e H B e  HeraTHBHOrO B O ~ A ~ % C T B P I ~ T  HeBOSMOXHO, HAM '2CA.H 3 a T p a T b I  H a  

3 T 0  OKa3bIBaIOTCR 60~ee BLICOKBMH, P e M  CyMMa I I epBOrO E;r BTOpOrO B m a  3 a T p a T  

(IIPH P , O ~ T O B P ~ M ~ H H O ~ ? ~  aKKyMyIIRQHE3: HX HeraTHBHOrO BAHRHPiR, O I I e P e X a I O W e M  

ero ~ a p a c ~ a ~ n e ) .  



3a~pa~b1 H a  IIPO@MA~KTMKY H CHEW(eHE.Ie 3 a r p R 3 H e H P W  BOAHbIX PeCYPCOB 

(HCTO¶HHKOB, BOAOeMOB, IIOA3eMHbIX BOA) OIIPeJ,eRRK3TCR B ~ A W I H H O ~  PaCXOAa 

CpeACTB, H ~ o ~ x o ~ M ~ I X  &MI I I p e A y I I p e a e H H R  XUWI YCTPaHeHHR 3a rP I I3HeHHX 

B O W  ( @ H ~ ~ ~ c K o ~ o ,  XHMENeCKOI'O, 6 a ~ ~ e p H a n - b H o r o )  ~crrona3ye~ofT Ha 

oporrresEe, T e x H o n o r m e c K I ; r e  KOMM~HWHO - 6brro~b1e ~yw, 
H O P M W 3 ~ H K )  YPOBHR CTORHHR I'PYHTOBbIX BOP, kI E.IX XHMENeCKOI'O COCTaBa, 

p e r y M q E K )  I IpOlIyCKa C ~ ~ O C H ~ I X  BOA H ~ K O A O I ' E N ~ C K O ~ T  O ~ C T ~ H O B K M  B MeCTaX EM. 

n p o n y c K a  m ~ K K Y M ~ M ~ M H ,  6eperosa1qm~bnr ~ e p o I I p m ~ H 6  E.I T. A. K P m c A y  

TaKI3X PaCXOAOB OTHOCSrrCR 3 a T p a T b I  H a  p a 3 6 a ~ ~ e ~ ~ e  C ~ ~ O C H E J X  H CTOqHbIX BOA, 

I IpHMeHeHEIe  6onee C.&OXHbIX, H e X e l l k I  B OTCYTCTBMM sarpxs~me~eii ,  CIIOCO~OB 

O¶E.ICTKH B O W  H B O ~ O I I O ~ O T O B K H  PeK0HCTPYKU;HH M HOBOM AOIIOAHMTeAbHOM 

CTpOHTeAbCTBe H P P H r q H O H H O  - MellkIOpaTHBHbIX CMCTeM H B O & , O X O ~ R ~ C T B ~ H H ~ I X  

C O O P Y X ~ H H ~ ,  B TOM PHCAe YApI I I eHEIR M ~ A H O P ~ T H B H O ~  O ~ C T ~ H O B K M  3 e M e A b ,  

H3bICKaHMe H O~YCTPO%CTBO HOBbIX HCTO¶HMKOB B O $ , O C H ~ ~ X ~ H H R  HaCeAeHHR H 

K O M M ~ H ~ R ~ H ~ I X  C A ~ X ~ ,  n e p e H o c  ~oAosa60pa K ~ I ~ I  n e p e M e W e H H e  

~ 0 ~ 0 1 1 o ~ p e 6 ~ 1 ~ e ~ e i j r  K 60~ee  ¶HCTbIM HCTOPHHKaM B O , A , O C H ~ ~ X ~ H H R ,  

CTPOHTeAbCTBO 3aBOAOB IIHTbe~oi j [  B O W  H IIP. 

K s a ~ p a ~ a ~  H a  r r p e A y r r p e q e H H e  3 a r p x 3 ~ e ~ ~ x ,  y x y m e H H x  K a Y e c T B a  

I I p e A O X p a H e H H e  BbIXOAa H 3  C ~ R ~ C K O X O ~ R ~ ~ [ C T B ~ H H O ~ O  o6opo~a 3 e M e A b  B 

y c n o ~ ~ v n r  o p o m a e M o r o  a e m e ~ e ~ ~ ~  B n e p B y m  o w p e a  OTHOCRTCR 3a~pa~b1 H a  

r r o M e p x a H H e  A o l u K H o r o  Mel l l j ropaTHBHoro C O C T O R H ~  3 e ~ e ~ b ,  paqrno~m3aqm1o 
p a 3 M e p O B  OTBOAa 3eMeAbHOrO @0HJ,a IIOA OpOCMTeAbHyIo M K O M e K T O p H O  - 
ApeHCEKHJ7XO CeTH, MeCTa a K K Y M y M 4 H H  KOMeKTOpHO - ApeHa;rKHbIX BOA, 3aIIJmbI 

IIpWierCUOIIJEfX K 6epero~oii AHHIilE3: 3 e M e A b  OT a H T p O I I O r e H H O r 0  H3MeHeHMR, 

PyCAOBbIX IIpOqeCCOB. K AaHHbIM 3 a T p a T a M  0THOCST.CS T a r u K e  H 3 A e P X K H  

CBR3aHHbIe  C I IPO@W~~KTHKO 3 a r P R 3 H e H P W  O K P Y ) R ~ H ~ I I J ~ ~  C p e W  IIOCpeACTBOM 

BO3AyIIIHOrO I I e p e H O C a  BpeffHbIX BeIIJeCTB, c6op, yAaAeHMe,  $,e3aKTHBaIJHK) H Enr 

s a x o p o ~ e ~ ~ e ,  B K N ~ ~ ~ R  I I o T e p m  3 e ~ e ~ b  H a  opra~~13aqmm M e c T  x p a H e H r n x ,  knr 
06yc~po i i c~~o  n X p a H e H M e .  



O l I p e ~ e A e ~ I - i e  3KOHOMENeCKOrO yqep6a OT B O ~ ~ O X O ~ X ~ ~ C T B ~ H H O ~ ~  AeRTeAhH0CTI-i 

AOlVKHO 6b1Tb OTAeAeHO OT $,PJTHX B W O B  yqep6a. HaIIpm~ep, DpEI O q e H K e  

MeRMOpaTI-iBHOrO COCTORHEIR 3eMeAb,  HCIIOAb3YeMbM B C ~ A ~ C K O X O ~ R ~ ~ C T B ~ H H O M  

lIpOH3BO,A,CTse, AOlvKHa 6b1~b BbIAeAeHa A O M  OTPH4aTeRbHOrO B O ~ , A , ~ ~ ~ C T B H R ,  

0 6 y c ~ o s ~ e ~ ~ a x  B O , & , ~ X O ~ R ~ C T ~ ~ H H O ~ ~  ,A,eRTeAbHOCTbIo HA33 O P O C E I T ~ ~ ~ H O ~ ~  I30,A,0fi 

HM3KOrO Ka¶eCTBa;  l I p H  0 q e H K e  YpOBHR ~ ~ ~ o A ~ B ~ ~ M o c T H  E13 - 38 yXY,ApeHHR 

~ K O A O ~ E ; ~ Y ~ C K O ~ ~  O ~ C T ~ H O B K H  AOlYrrHa 6bI~b BbIP,eAeHa B kIx POCTe  &,OAR, 

I IPHBHeCeHHaR 3a C¶eT H ~ K ~ P ~ C T B ~ H H O ~ ~  I I H T b e ~ o f i  B O M I  ETAH IIPO,A,YKLI;HH 

CeAbCKOrO X O ~ R ~ ~ C T B ~  HH3KOrO KaqeCTBa.  B CAy%ie HeB03MOXHOCTI-i 

IIO3AeMeHTHOrO OIIpejl,eAeHM5I m e p 6 0 ~  OT,A,eAbHbIX B W O B  AOIIYCTHMa 

YKPYIIHeHHaR EI ~ I ~ H ~ A ~ X X ~ H H ~ R  (C I I O M O q b I o  MeTOAa 3KCIIePTHbIX O ~ ~ H O K )  

O q e H K a  H ~ O ~ X O , A J T M ~ I X  I I apaMeTpOB.  

a) 3a~pamb1fi MeToA,  ~~pe~o~aramr .qmf i  M c n M c n e H H e  yqep6a OT 

p a 3 M e m e H M R  M jl,eXTeAbHOCTM E O A O X O ~ R ~ ~ C T B ~ H H ~ I X  O ~ ~ ~ K T O B  n y T e M  

o n p e A e n e H m R  o 6 a e ~ a  H ~ O ~ X O A M M ~ I X  ~mknraju,~bnr B A o X ~ H M ~ %  H 

TeKyIIJkIx 3KCIIAYaTaqEOHHbIX 3 a T p a T  J,AX IIOAHOrO ETAXI 9aCTENHOrO 

ero I I p e A o T s p a r q e H r n .  

Z1 - H ~ o ~ x o # X M ~ I ~  3 a T p a T b I  ( K ~ I I H T C U I L H ~ I ~  BAOXeHMR H 

3KCIIAyaTClIJHOHHbIe M3,A,epXKM H a  MePOIIPMBTMR JIO 

n p e A o T s p a q e H H m ,  R M K B W ~ ~ M M  yqep6a m ero r r o c ~ e a c ~ ~ ~ f i .  

B CBX3M C TeM,  ¶TO pea/LI.I3aqEIR M ~ P O I I P H R T E I ~ ~  110 IIpeAOTBpaIIJeHHIO 

yqep6a H e  RBAReTCR O,A,HOMOM~HTHO~~, H~O~XO,A,MMO O I I p e A e A e H H e  

B e m n H b I  r o A o B o r o  yqep6a, KOTOP~R M o x e T  C T ~ T ~  I I O K ~ ~ ~ T ~ A ~ M  

pa3~epa ero ~ 0 3 ~ e q e ~ m  B T e q e H M e  roAa. B   TOM c A y Y a e  

H~O~XO,&,HMO BelLENHHY 3KOHOMlFIeCKOrO yqep6a O I I p e ~ e A e H H O r O  

3aTpaTHbIM MeTOAOM ( @ 0 p M y A a  1) p a 3 A e I W T b  H a  ¶MCAO AeT,  B 

T e q e H H e  KOTOP~IX I I p e m o A a r a e T c R  o c y q e c T s n e H H e  M e p o n p m m a .  



U2 - r0,&0~0fi mep6 IIO BeAE.NMHe COIJHWHO-3KOHOMI.NeCKMX 

I I o T e p b ;  

Pi - yrqep6 i - oro peqmnmema OT H e A o n o n y s e H m s i  B ~ A O B O ~ ~  

I I P O A ~ E M  EIAEI 11pk16b11~lil. 

K O M ~ H H H P O B W H ~ I ~ ~  MeTOA, yTIEITbIBaIou& K a K  BehMrIHHY 

H ~ o ~ x o $ , E ~ M ~ I X  s a ~ p a ~  H a  D p e A o m p a q e H x e  yrqep6a, T a K  ~ 1 :  ero 
B€?AE.NEIHY BCAeACTBHe COIJEIaRbHO - 3KOHOMETYeCKkM IIOTepb.  

B "Cxe~e  o n p e A e n e H m  ~ K O H O M E ' I P ~ C K O ~ O  yr4ep6aU B K a q e c T s e  OCHOBH~IX 

C O C T a B M I O ~ H X  IIpe,A,CTaBAeHbI CAeAyrOIIJMe BH,l@I: ~ K O H O M E . N ~ C K E I ~ ~  mep6 
CeAbCKOMY XO~R%CTBY, IIPOMbIIIL&eHHOCTE P ~ I ~ H O M Y  X O ~ R ~ ~ C T B Y ,  

MYHmHIIaAbHOMY, ~ K O A O ~ E I ¶ ~ C K E I ~ ~  yr4ep6, ~ 0 I J H a A b H b 1 f i  EI K O C B ~ H H ~ I ~ ~ .  K w ~ f i  
k13 I I e p e P H c A e H H w  BWOB yr4ep6a Aemccr B c ~ o m  oqepeAb H a  c o c T a B N i m q n e  

€?rO 3AeMeHTb1, KOTOPbIe IIO B03MOXHOCTE.I A0A;rKHbI 6b1~b YgTeHbI  I I P H  P a C q e T a X .  



B o6 rqe~  B W e  ~KOHOME.N~CKHG w e p 6  CeAbCKOMy XO~X~%CTBY (A) B b I p a X a e T C R  

C ~ M M O G  er0 COCTaBMIoQHX: 

n p H  YCAOBHR OTC~TCTBEvr KOPPeKTHOrO I I O K a 3 a T e M  CTOHMOCTH BOAbI MOXHO 

IIPHMeHkITb B T O P O ~  BapHaHT,  B COOTBeTCTBkIH C KOTOPbIM, BeAENHHa yrqep6a 
OIIpeAelLFieTCR IIO HeAOIIOAyYeHHOMy PHCTOMy AOXO,A,yr K O T O P ~ I ~  M O X e T  6b1~b 
IIOAJWeH OT H ~ O ~ X O & J T M O ~ O  o 6 a e ~ a  A O I I O A H H T ~ A ~ H O ~  BOAbI 

AF - r I A O ~ a J i & ,  KOTOPaR M O X e T  6b1~b  OpOIIIeHa ,A,OIIOAHHTeRbHbIM 

O ~ % ~ M O M  BOMI;  



B T e q e m e  paAa A e T  H a y s H o  - M c c n e A o s a T e f i c m m k I  m c v a M u  

T ~ P K M ~ H H c T ~ H ~  IIPOBO,A,KAMCb pa311ENHbIe HCCAe,A,OBClHIBI IIO OIIPe,A,eAeHHIO 

O P O C H T ~ A ~ H O ~ ~  HOPMbI M IIPOTRXeHHOCTH ,A,~~H~LXCHO% CeTkI B 3aBHCHMOCTH OT 

M H H e p M 3 a I J H H  0 ~ 0 ~ E i T e f i ~ 0 f i  BO,A,bI, KOTOPbIe , H a  HaLZI B3l?XX$,, M O T  6b1~b 
n o n o x e H b I  B OCHOBY H a c T o R q e r o  p a c s e T a .  Hanpzx~ep, H a  cna60npo~~qae~b1x 
lIO?CBaX ( c p e ~ H f i  CJTAEHOK CO C A ~ ~ O I I P O H H ~ ~ ~ M ~ I M ~ I  ~IPOCAORMEI) O P O C H T e f i H a R  

H O p M a  I I p H  M H H e p a A I 4 3 ~ H H  BO,Zl,bI 1 I?/A YBeAE.IPHBaeTCR B 1.1 1 pa3a, I I p H  1.5 I?/A 

- B 1.19, 2.0 r/n - B 1.29 pasa H T. ,A,. ( n p m o x e ~ ~ e  3). 

Cd - 3KCrIAYaTX(HOHHbIe PaCXOP;6I 110 , A , o I I o A H H T ~ A ~ H o ~ ~  j[c; 



B o61qe~ B q e  ~ K O H O M E ~ ~ C K H ~ ~ [  yr4ep6 IIPOMbIrrVleHHOCTkI (P) MOXHO 

IIpeACTaBMTb C A ~ A J T € O ~ ~ ~  @OpMY~Oij[jr: 



P, - 3 a T p a T b I  H a  1 1 p H 0 6 p e ~ e ~ H e  O~OPYAOB~E~E.IR MAH O p r a E l H 3 q H I O  

IIpOH3BOACTBa H CTPOHTeAbCTBO IIP~,A,IIPMRTH~~[ IIO H3rOTOBAeHHK) 

O~OPYJ,OB~HHR; 

PC - 3 a T p a T b I  H a  H3rOTOBAeHHe O ~ O ~ Y A O B ~ H H R  H ~ O ~ X O , & ~ M O ~ O  ,&,MI 

OTIHCTKEI H O n p e c H e H H x  BOW ~ 3 :  ero IIOCT~BKY. 

R = R , + R ,  +R, +R, (3.1) 

Rp - I IOTePH CTOHMOCTH (~ IEICTO~O $,OXOJ,~) OT COKpaIIJeHHR ~ 0 6 b ~ n  
pb16b1; 

I 

R, - I IOTepH CTOHMOCTH IIPO,A,JKQHM (~HcToI'o J!,oxoA~) OT H3'bRTIT.R 3 e M e R b  

IIOJ!, IIpe,A,IIpHRTHX ECKYCCTBeHHOrO P ~ I ~ O I I P O M ~ B O A C T B ~  EI O¶EICTHbIe 

COOPYXeHHR; 

Cr - 3 K C v a T a 4 M O H H b I e  paCXO,&,bI IIO BOCIIPOH3BOACTBY C T W a  H 

3apb16ne~~m. 



K, - KaIIEPTaRbHbIe BAOXeHHR B M ~ P O I I P H R T H ~ ~  HaIfPaBAeHHbIe H a  

I HOPMW323aIJHH3 B0,A,H0fi Cpe,A,bI; 

C, - ~ K C I I A ~ ~ T ~ ~ H O H H ~ I ~  p a c x o s I  no n o p A e p x a H m m  BOAHOG cpew B 

I 
HOPMaRbHOM COCTORHHH. 

Rz - IIOTepEi CTOEiMOCTEi IIPOAYK4ElEi (UMCTO~O A O X O A ~ )  OT Ei3T~SfTkfSf 3 e M e A b  

IIOA IIpeAIIpEiSfTEiSf HCKyCCTBeHHOrO ~ ~ I ~ o I I ~ o E ~ ~ B o A c T B ~  El OUEiCTHbIC? 

I C o o p y x e H E i r r . :  

M, - ,A,OIIOAHHTeRbHbIe 3aTpaTbI H a  H3bICKaHHe, HCCAe,A,OBaHHe, 

O ~ ~ C T ~ O % C T B O  H AOCTaBKY BOW1 M3 AOIIOAHHTeAbHbM 

( ~ R ~ T ~ P H ~ T H B H ~ I x )  HCTOYHHKOB; 



G,  - H ~ o ~ x o ~ E I M ~ I ~  3aTpaTbI H a  IIpEIpOAOOXpaHHbIe MepOIIPHIITElrr H 

IIOAAepXKy 3KOAOrHYeCKOrO PaBHOBeCElrr, OUHCTKY BOAOHCTOYHHKOB OT 

BpeAHbIX BeqeCTB,  HX CKAaAEIpOBaHHe, 3aXOpOHeHEle, YTHAH3aqHI0, 

CTPOHTeAbCTBO EI 3KCIIAYaTaqZiI0 I I ~ ~ A I I ~ H I I T H ~ ~  IIO OUHCTKe BOAbI OT BpeAHbIX 

BeqeCTB: 

Go - 3aTpaTbI H a  OPHCTKY BOAOMCTOPHHKOB OT BPePf-IbIX B e q e C T B ,  Enr 

C K A ~ p O B C l H H e ,  3aXOpOHeHHe, JTPLUT3qHK); 





B ~ ~ C ~ I Y ~ I M K C ~ X  OIIhIT IIPOBeAeHHR T a K m  C04HOAOrElTeCKE.M OIIPOCOB 

OTCyTCTBYeT. 

K K a T e r O p H H  KOCBeHHOrO yr4ep6a H ~ O ~ X O ~ F . I M O  OTHOCHTb 3KOHOMElTeCKEIe 

I IOTepH,  KOTOPbIe H e C y T  COrryTCTBJTEOIIJHe O T p a C M .  B Ka¶eCTBe I I p H M e p a  MOXHO 

IIpHBeCTH C ~ a ~ H I O ,  KOrAa  H3 - 3a H e A O I I O A p e H W I  XAOIIKa - CbIpIJa I IOTepH 

H e C y T  H e  T o m K O  IIPOH3BOAHTeRM C ~ ~ S ~ C K O X O ~ R ~ ~ C T B ~ H H O G  IIPOAyKqHH, HO H 

XAOIIKOO¶EICTHTeAbHaR (IIoT~PEI XAOIIKa - BOAOKH~) , TeKCTWlbHaR (IIpXXa H 

T K ~ H M )  , A e r K a R  (Ef3,4eIUW 333 X A O I I ¶ ~ T O ~ ~ M W K H ~ I X  TKCiHefi) , I I H q e B a R  (XAOIIKOBO~ 

M ~ C A O )  EI T.A. O q e H K a M  HeKOTOpbIX ClIe4M~AMCTOB H a  K O C B ~ H H ~ I ~ ~  p e p 6  
II~HXOAETI.CX H e  M e H e e  30 % o6rqero ~ K O H O M ~ ~ C K O ~ O  y-qep6a OT A e m e s H o c T H  

TaKOrO pOjl,a. 

B CBX3I-i C TeM,  a 0  B C e  6e3 HCK.iUOU:eHE.Icr B w  yqep6a F e C T b  ¶ J ? ~ ~ B ~ I ¶ & T H o  

TpY#3O, BbIJi,eMeTCR KaTerOpEfR H e F T e H H O r O  p e p 6 a I  H a  KOTOpylO OTHOCBT 

n o p w a  15 % ero 06qeG B e m H H b I .  



B A ~ ~ ~ ~ H ~ T Z ~ H C K O M  3TpaIIe BO,A,a OPOIIIeHEIR 3 a 6 m p a e ~ c 5 1  HeIIOCpe,A,CTBeHHO 

H 3  A~y ,A ,apbkI .  EcM B K ~ ~ K H H C K O M  3 T p a I I e r  PaCIIOAOXeHHbIM BbIIIIe 110 Te¶eHkIIo  

MkIHepClmi3aIJHR B O M  COCTaBAXeT 0.5 r/n, TO B , A , ~ ~ ~ ~ H ~ T H H C K O M  - 1.5 r/n. 
~ o B ~ I I I I ~ H H ~  M H H e P a R M 3 q k I H  B O W  H 06qee yXYP,IJIeHHe KaPeCTBeHHbIX 

I I a p a M e T p O B  B HEUKHeM T e 9 e H B  P e K H  O ~ % R C H R ~ T C R  C ~ P O C ~ M H  B AMY,A,apbIO 

K O M e K T O p H O  - ApeHZlXHbIX BOA. B H a C T O R q e e  B p e M R  H a  F a C T K e  K e p ~ u  - 
,A,apra~aTa C TePPkITOPHH T ~ K M ~ H E I C T ~ H ~  C ~ ~ ~ C ~ I B ~ ~ ~ C S I  B P e K y  1.8 MAp,A,.M3 

(62%), a C TepPk lTOPHH Y 3 6 e K H c ~ a H a  - 1.1 M A ~ A . M ~  (38%). 

no AaHHbIM ~ O C K O M C T ~ T ~  T ~ ~ K M ~ H H C T ~ H ~  o 6 q a  OpOIIIaeMaR IIAOIIJClJ,b 3 e M e A b  

A a p r a ~ a ~ m ~ c ~ o r o  s T p a I I a  c o c T a B M e T  7700 ra. 

Pacsem no nepBonzy sapuawny 

B TaKOM CAJWae CTOHMOCTb AOIIOAHZiTeAbHO ~ e 0 6 ~ 0 , ~ p ~ o f i  BO,A,bI COCTaBlXT: 

A, = T, Aw = 30.8 MAH.M3 X 30 M ~ H ~ T / M ~  = 924 MAH.MaHaT 



I B 1996 roAy sa~yr ros~m q e H a  H a  XAOIIOK - cbIpeq y c T a H o B A e H a  B pa3~epe 1 
MAH.MaHaT/T. ~ P H  YCAOBI3E.I IIOAJTeH5M Y P O X a R  H a  YPOBHe 2.5 T / r a  EI YPOBHe 

I ~ ~ H T ~ ~ ~ A ~ H o c T H  30 % CTOEIMOCTb I I P O A F q H H  COCTaBHT 2500 T b I c . M a H a ~ / r a ,  

(1000 TbIC.MClHaT X 2.5 T / r a  = 2500 T b I c . ~ a H a T / r a ) ,  C ~ ~ ~ C T O H M O C T ~  1923 
T ~ I c . M C ~ H ~ T / ~ ~  (2500 T ~ I c . M ~ H ~ T / ~ ~  : 1.3 = 1923 TbIc .MaHaT/ ra  ), a ¶HcTbIfi  

AOXOA 577 ~ b I c . M a H a T / r a  (2500 TbIc .MaHaT/ ra  - 1923 T b I c . M a H a ~ / r a  = 577 
T ~ I c . M ~ H ~ T / T ~ ) .  

I 
30.8 MAH.M3 : 13.4 TbIc .M3/ra  = 2300 ra 

H ~ , A , o I I o A ~ ~ H H ~ I ~ ~  ¶HcTbIfi  AOXOA C 3~06 IIAOIU$,A,M COCTaBHT 1327 MAH. MCiHaT: 

I 2300 ra x 577 TUC. ~ a ~ a ~ / r a  = 1327 m . M a H a T .  

B IIpejJCTaBAeHHOM I I p H M e p e  p a C ¶ e T  yrqep6a BbIIIOAHeH IIO HeAOIIOApeHHOMY 

I 
PHCTOMY AOXOAY I I p H  IIPOH3BOACTBe XROIIKa - C b I P q a .  Ha HZlIX B 3 r m 1  H a ~ x 6 0 A e e  

K O P P ~ K T H ~ I ~ ~  I I O K ~ ~ ~ T ~ R ~  6 y ~ e T  n o n y s e H  IIPH p a c s e T e  n n c T o r o  AoxoAa no 
K o M m e K c H o q  remapy, T. e. c p e T o M  c ~ p y ~ ~ y p b ~  O p o m a e M F x x  3 e ~ e ~ b .  

I H O P M ~ T H B H ~ R  CTOEIMOCTb 3 a T p a T  H a  npOMbIBKY 3 e M e A b  COCTaBMeT 430 py6/ra1 
IUH 300 TbIc .MaH/ra .  n p H  H ~ O ~ X O ~ M O C T ~ I  BbIIIOAHeHEiX IIpOMbIBOK H 3  - 3a 
IIOAb3OBaHMR ~ 0 ~ 0 6  B ~ I C O K O ~ ~  MHHepCbWX3~ZDI  H a  30 % rmOqa,&H E3: 



Z.Fp = 300 T ~ I c . M ~ H / ~ ~  X 7700 ra X 0.30 X 0.20 = 231 MAH. M a H a T  

B~ICOKB MHHePCLAkT3a4kIR O P O C M T ~ A ~ H O ~ ~ [  B O W  H O ~ ~ C A O B A ~ H H ~ R  3THM 

H ~ O ~ X O $ , H M O C T ~  lIOBbIIIIeHHR OPOCHTeAbHbIX HOPM BbI3bIBaeT ~ I O T P ~ ~ H O C T ~  

~ B ~ ~ e H H R  IIPOTRXeHHOCTM KOMeKTOpHO -$,pe~CGKHoij[ CeTEI H a  40 % 
( n p ~ ; ~ l o X e ~ M e  3, MeTO,A, H H T ~ P ~ I o I ~ R ~ H M ) .  ~ P M  YCAOBkIH H O P M ~ T M B H O ~  CTOMMOCTH 

CTpOETTeRbCTBa KOMeKTOPHO - ,A,peHCGKHoG CeTH 1 150 py6/ra B IIpMBe,A,eHHOM 

I I p H M e p e   TOT 110~a3a~e~b C O C T a B m  16 10 py6/ra 

0 6 ~ ~  BeJUFXkIHa ,4OlIOAHEITeAbHbIX KaIlETTaRbHbIX B A O X ~ H M ~ ~ [  H a  CTPOMTeAbCTBO 

K O M e K T O p H O  - , A , ~ € ? H C ~ X H O ~  CeTM COCTaBMT 2479.4 MAH.MaHaT (7700 ra X 322 
T ~ I c . M ~ H / ~ ~  = 2479,4 MAH. M ~ H ~ T ) ,  a lIpHBe$,€?HHbIe 3 a T p a T b I  347.1 MRH. M a H a T  

C T P O ~ . ~ ~ ~ R ~ C T B O  A O I I O ~ ~ ~ R ~ H O H  KOMeKTOPHO - A P ~ H ~ H O ~  H O P O C E I T ~ R ~ H O ~ ~  

CeTH BAe¶eT 3a COGOH H3%RTHe 3 e ~ e m  no$, 3TH 06'be~~b1. Pacqe~ l3OKa3bIBaeT1 

¶TO m q q ~ , ~  ~3amb1x 3e~em ~ I O A  A o r i o m M T e s H y m  opocmemqm cem 
C O C T ~ B ~ I T  B p a c g e T e  H a  100 ra - 0.3 ra, a H a  BCIO morqa.$,b ,A,apra~a~n~c~oro 
a T p a n a  H e  M e H e e  23 ra (7700 : 100 x 0.3). 1 7 0 ~  A o n o m m e / L b q m  K o M e K T o p H o  - 
,A,peHa)KHyIO C e T b  I I O T P ~ ~ Y ~ T C R  H e  M e H e e  40 ra. 



~ o B ~ I L U ~ H H ~ I ~  OPOCHTeAbHbIe HOPMbI B CBOIO OPepe,A,b BM'30BYT H~o~xo,A,HMocT~ 

I y s e m e H m  m o q a ~ , ~  s e ~ e ~ b  IIOA ~ e c T a  ~ K K ~ M Y A S ~ ~ H H  , q p e H a x H o r o  c T o K a .  l70 
pacseTy I I ~ H ~ O C T  3~06 I I A O ~ W  COCT~BHT B p a c s e T e  H a  K w e  100 ra nopqga 
0.7 ra, a H a  BCIO H c c n e p N e M y r o  ~ r n q a , ~ , ~  54 ra (7700 : 100 x 0.7). 

I Yqep6 OT H3'LXTWI 3 e M e A b  IIOA 0 p o c m e ~ b ~ y 1 0  H KOMeKTOPHO -,QeHaXHJOO 

C e T b  PaCCPHTaH 110 B e M H H e  He~OIIOAJr9eHHOI?O PHCTOrO AOXOAa C IIaIIIHE3: (577 

I T ~ I c . M ~ H / ~ ~ ) ,  a IIOA MeCTa  aKKyMYASf4HH A P e H m H O r O  CTOKa - IIO BeAWIkIHe 

HeAOIIOAy¶eHHOrO PHCTOrO ,A,OXOAa C II~CT~HIIJ (IT0 AOXOpN B O B I J ~ B O ~ C T B ~ ) .  

06qm B e m n H a  yqep6a B A ~ H H O M  cnyqae o q e H m s a e T c x  B pas~epe 37,3 MAH. 



ACmi - AC, ACti = 577 m c . ~ a ~ / r a  x 7700 x 0.07 = 3 1 1 MAH. MaaT 

O n p e ~ e m ~  p a s ~ e p  yrqep6a no KWOG 133 paccMoTpeHHbIx BMme 
c o c ~ a ~ ~ ~ m r q m ,  onpeAeMeTcx ero o6qm BemmHa 



B 3TOM C A F a e  O q e H K a  3KOHOMW4eCKOrO p e p 6 a  6 y ~ ~  IIOAHOH H IIOBBOlLMT 

BHeAPEITb B IIPCiKTE;IKY ~ K O H O M I ; N ~ C K ~  MeXaHH3M JTIpaBAeH&UI KaqeCTBOM 

BOAHMX P ~ C ~ ~ C O B  H, B K O H ~ ~ H O M  more, ~ H ~ ~ H T ~ R ~ H O  ITOBAITRT~ ~a YAFLI I~HH~ 

~ K O A O ~ E ; ~ ~ ~ C K O ~ %  C H T y a q H H  B H C C A e w e M O M  P e r H O H e .  














