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Project Summary 

Purpose of Project 

The objective of the project was for a group of specialists from all five republics of Central 
Asia to prepare recowendations on the development and updating of a single interstate 
system of monitoring surface water quality. for the Central Asian region. To accomplish this 
goal, the group also was tasked with the following: 

a identifying the structure of the monitoring system 

a preparing a list of indicators 

a unifying the region's existing programs and determining which methods to use 
for sampling and analysis of water quality indicators 

Project Results and Findings 

The project inventoried each country's monitoring stations for surface water quality in the 
region, identified the problems in their operation, completed an in-depth evaluation of water 
quality and zoned the basic water catchment areas by water quality. 

Based on the group's recommendations, a plan for a regional monitoring system was 
developed which will determine the basic methods and rules for it's operation. 

The network of stations to be set up for regional monitoring will be based on the existing 
national systems and will take into account both the interests of international surface water 
quality management and of all the countries in the region. Development of the monitoring 
system was aimed at: 

the unification and standardization of the methods and procedures of testing 
and sample analysis 

a integration of the interpreted data into diverse subsystems of monitoring 

improving and updating the survey programs, taking into account that the 
situation has changed since they were first developed 

. • searching for data exchange options 

improvement of sofiware 

Taking into consideration the requirements for a regional monitoring system, a list of stations 
was made and the corresponding apportionment of territory to be covered was determined, 
thereby defining a structure for the monitoring network. The regional monitoring system 



I includes 43 water bodies and 77 points or monitoring stations. This information was 

I 
presented in the form of a diagram and a list of monitoring stations and their specifications. 
The list of stations and the structure for the monitoring network were discussed with, and 
agreed upon by, the researchers representing the five Central Asian Republics on the project. 

I Through the analysis of pollution sources (point and non-point) as well as available data on the 
content of pollutants in the water bodies of Central Asia, a list of compulsory (basic) 

I indicators and secondary indicators for monitoring the composition and properties of water 
was determined. 

Four types of programs were developed for monitoring the composition and properties of 
water and the conditions in the water bodies of the Aral Sea basin: 

1. A program for defining the characteristics of water quality. By using a 
standardized method of measurement, this program will produce compatible 
data on the basic indicators of both water composition and properties and 
pollutants throughout the region. 

2. A program to survey the quantity of pesticide residue in the surface water of 
the Aral Sea Basin. Agriculture in the Central Asian states makes wide use of a 
diversity of pesticides. 

3.  A program of hydro-biological monitoring, which is an important element in 
assessing the quality and condition of surface water. Hydrobiological 
monitoring is the cheapest type of monitoring and is an integral part in 
surveying the condition of water bodies and streams. It will allow for the 
evaluation of not just the pollutant content of the water but also the 
corresponding response of water life. 

4. A program to survey the pollutants, mainly pesticides, in bottom sediments. 
This is a new program for evaluating the pollutant balance in water bodies. 

In addition, a program is proposed for monitoring, when necessary, the sections of water 
bodies which are not included in the regular monitoring regime (e.g. in order to obtain water 
quality data under an emergency situation) and for monitoring the water bodies and streams to 
determine and specify the location of monitoring points and survey gauges. 

From the process of analyzing the existing methods of monitoring and the capacities of the 
laboratories, some standardized methods of analysis for the indicators of surface water 
composition and properties were recommended. The list of methods and procedures were 
agreed upon by the researchers from all five republics and arranged in the form of a "Manual 
on Methods ..." which was passed to all five hydrometeorological services of the Central Asian 
Republics. 

The following regulatory documents were dispatched to the researchers in each republic in the 
course of the project implementation: 



basin's regional water quality monitoring network 

recommendations on the methods for hydro-biological monitoring of the water bodies 
of the Central Asian region 

methodological procedures, to control the accuracy of the surface water polluter 
indicator measurements 

If the requirements and recommendations found in these above-mentioned documents are 
followed, the resulting data will be compatible across the region and the data's quality will be 
guaranteed. Application of a single computer program to set up a data base and data 
processing is envisaged in order to process and synthesize survey results. 

The complete report includes specifics on all recommendations. 

Policy Recommendations 

A regional monitoring system is of international importance. Its efficient operation will 
depend on the presence of a regional coordination center, technical maintenance of the 
network, development of curriculum and training, agreements on data and information 
exchange and analysis at both national and regional levels, and sufficient hnding. 

Therefore, it is necessary to develop a legal and economic framework on which to set up a 
regional monitoring system. Technical assistance from donor-countries in the form of 
equipment for the network and personnel training is also needed. 

Taking into account the difficult economic situation of the newly independent countries of 
Central Asia, the problem of hnding the regional monitoring system must be resolved. In this 
connection, some policy decisions should be made at the government level and by the heads of 
hydro-meteorological services, with possible assistance from the Executive Committee of the 
Interstate Council on the Problems of the Aral Sea (ICAS), on signing the following interstate 
agreements or protocol on the following topics: 

I status and operation of the regional monitoring system 
I finding amount and options 
I data exchange guidelines and procedures 

In addition, a regional coordinating center must be set up to work on eco-analytical, 
methodological and information issues such as: 

I the organization of an external control system, independent of governmental 
jurisdictions 

a development of and updating of methods to determine the indicators of water 
quality 

I control over the quality of analytical procedures 



preparation, publication and distribution of information on water quality in the 
region 

The basis for any interstate agreements shall be the Nukus Declaration (September, 1995) 
which was signed by the heads of the five Central Asian states and envisages "development of 
a regional system of control over the environmental situation, especially of water resources, 
and setting up of a system of compulsory information exchange on environmental monitoring. 

The conclusions, findings and recommendations can be used for hplementation of the 
projects (2.1, 3, 4, 6, 7) of the "Program of Concrete Actions on Improving the Ecological 
Situation in the Aral Sea Basin," developed by the World Bank. 

Potential Project Impact 

The reliable, accessible information on water quality which will be obtained through this 
regional monitoring system will help avoid many potential conflicts in operating the 
transboundary water streams and water reservoirs. 

The operation of regional monitoring will permit: 

the obtainment of unbiased and compatible information on surface water quality in the 
Aral Sea basin. 

the development of a common data base on water quality and the ecological state of 
the regional water bodies, for implementing an effective interstate water protection 
policy in the region. 

economically feasible decisions to be made on the distribution of water resources 
, according to its quality, and on the basis of accurate and current information. 

priorities to be identified and adequate programs for water quality management to be 
designed. This will help financial and technical resources be used more effectively to 
solve the most pressing problems in restoring water quality, which in the long run will 
prevent negative effects on human health. 

the evaluation of the efficiency of the policies and steps undertaken to improve water 
quality and rehabilitate ecologically unfavorable water bodies in the region. 

Organization of the regional monitoring system will serve to preserve, restore and hrther 
develop the national monitoring systems as well as raise their methodological level. 



Regional Cooperation 

The present project allowed the experts from the five republics of Central Asia to develop a 
standardized methodological manual, which can be immediately applied to updating the 
national monitoring systems and so provide compatibility and reliability of the water quality 
data in the Aral Sea basin. 
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PaIlCa T O ~ H H I ~ K O B ~  - 3a~.na60pa~op~efi HCCAeAOBaHHX KarIeCTBa 

IIOBepXHOCTHbIX BOA CAHMTMM ~M.B.A. &TaeBa, KaHAEIp,aT XHMENeCKEM H a p ,  

CIIeqHa/lkICT B O ~ A ~ C T H  0IJeHKH KaPeCTBa B O W  H IIOBeAeHEIR I I e C T q W O B  B 
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KaqeCTBy BOAHbIX PeCf lCOB H ~ @ @ ~ K T M B H O C T H  BOAOOXPtlHHbIX M ~ ~ o I I P M C I T H ~ .  

Focal Point GEF. 

QaEiHa Py6Ei~osa - B ~ A ~ ~ E I H  HaJFIHHbI COTPYAHHK OTAeAa r ~ P O A O r E N e C K H X  

Hccne,A,osa~EIH CAHMTMM, K a m y q a T  TeXHENeCKMX HaYK, ryqponor, CIIeqHahEICT 
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P e X H M  PeKH.  ABTOP 5 M O H O ~ ? P ~ @ H ~ ~  IIO 0 q e H K e  CTOKa H ~ P O X H M W X e C K O ~ O  

pexniua p e K  CpeweH A ~ ~ I H .  5onee 100 11y6m~aqk1 i i .  
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COCTORHHR IIOBePXHOCTHbIX BOA. ~ E Q , P o ~ E ~ o A o I ' E ~ ~ c K &  

MOHHTOpHHr - H a M 6 0 ~ e e  ~errresb~ii B m  MOHHTOPHHra, R B M e T C R  

COCT~BHOH ¶aCTbIo  H ~ ~ A . I O , A , ~ H H ~  3a COCTORHHeM BOAOeMOB H 
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KOMIIAeKCHOrO MOHHTOPHHra, KOTOPOe I IO3BOMeT OT 0 4 e H K H  
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BOj3,OTOKOB ,A&X OIIpej3,eAeHHR H YTOPHeHHR PaCIIOAOXeHHR V K T O B  H CTBOPOB 

H ~ ~ N O A ~ H H R .  

PYKOBOACTBO IIO O T ~ O P Y  11~06 B O W  H AOHHbIX O T A O X ~ H E ~ ~  H a  

a CT~HIJHRX p e r ~ o ~ a ~ b ~ o f i  cem M o H m o p m H r a  K a q e c m a  BOA 6accefi~a 
A p a A b c K o r o  MOPS; 

MeTOJ,EI¶eCKHe YKa3ZiHHR; CHCTeMa KOHTPORR TOPHOCTH pe3YAbTaTOB 

H ~ M ~ P ~ H M ~  110Ka3a~e~e i j [  3arPR3HeHHOCTkI IIOBePXHOCTHbIX BOA. 

P e r ~ o ~ a m ~ m  c x c T e M a  M o H m o p n H r a  r i M e e T  Me;scAyHapomoe s~ase~me.  Ee 
~ @ @ ? K T ~ ~ B H O ~  @ Y H ~ H O H H P O B ~ H H ~  B03MOXHO I IPH H~AI.NIilE3: P e l T O H a R b H O r O  

KOOpQiHaIJHOHHO - MeTOJ,EI¶eCKOl"O 4 e H T p a ,  TeXHWXeCKOrO 06ec11ese~m 
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o 6 ~ e ~ y  E I ~ @ ~ p ~ a q H e f i  H ee 06061qe~~s H a  HaI.JHOHaRbHOM H 

M e X r O C y ~ p C T B e H H O M  YPOBHRX, AOCTaTOUHOrO @MH~HcHPOBZ~HEUI. 

B CBR3H C 3THM H ~ O ~ X O & ~ X M O  Pa3B-e I I ~ ~ B O B O G  H ~ K O H O M E . I ~ ~ C K O ~  OCHOBbI 

COB&,aHMR p e I T i O ~ a h b ~ 0 ~  CCEITeMbI MOHHTOPHHra. Heo6xo&k~~a TeXHXVIeCKaR 

l l O M O q b  C T p a H  AOHOPOB 110 OCHa.LU,eHKEO C e W ,  I I O ~ O T O B K e  32 T I O B b I I I I e H ~  

KBW@HKZUJEIH ~ ~ ~ o T H E ~ K o B ,  o ~ c A ~ X H B ~ ~ ~  MOHHTOPHHr. 

Y ~ ~ T ~ I B ~ R  CAOXHOe 3KOHOMENeCKOe I IOAOXeHHe HOBbIX He3aBHCHMbIX 

~ O C ~ A ~ ~ C T B  ue~~pCiAb~06 A ~ H H ,  ~ p e 6 y e ~  PeLTIeHHR BOIIPOC @HH~.HCHPOB~HHFI 

perHOHaA.bHOr0 MOHHTOPHHra. B 3~06 CBR3H H ~ o ~ x o , & J ~ M ~ I  OTIpeAeAeHHbIe 



H e o G x o ~ ~ ~ o  CO3,A,aTb: p e ~ H 0 H a ~ l b H b 1 6  KOOpJ,E-IHaqEiOHHO - M ~ T O ~ W I ~ C K H ~  j [ ~ j e H ~ p  

IIO PeILIeHHH, 3 K O a H n e C K E . M f  M e T O m e C K E n r  H E I H @ O P M ~ ~ I O H H ~ I X  BOIIPOCOB, 

T a K m  KaK: 

~ O A ~ Y ~ H H ~ I ~  BbIBO,A,bI Et peKOMeH&@IJHH MOIYT 6b1~b HCIIOAb30BaHbI B 

peWiJX3i3.IJHH IIpOeKTOB (2.1, 3, 4, 6, 7) I ' ~ P O ~ P ~ M M ~ I  KOHKpeTHMX & 3 f i ~ ~ ~ H f i  IIO 

yAyYII IeHHm ~ K O A O ~ E ; ~ ~ ~ C K O ~ ~ [  O~CTC~HOBKH B 6accefi~e A ~ ~ A ~ c K o ~ o  MOPS", 

pa3pa6a~b1~ae~bnr B C ~ M H ~ H ~ I M  E~HKOM. 

IIOAyYaTb O~%~KTEIBHYIO El: COIIOCTaBkIMYH) HH@OPM~IJEIIO 0 KaKIeCTBe 

TIOBePXHOCTHbIX BOP, B 6accefi~e Apahbc~oro MOPE; 
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OCHOBe K O T O ~ O ~  B03MOXHO DpOBeAeHHe 6 0 A e e  ~ @ @ ~ K T H B H o G  

M ~ X ~ O C ~ ~ ~ ~ C T B ~ H H O ~  B O , A , O O X ~ ~ H H O ~  IIOAHTHKH B P e I X O H e ;  

IIPEIHEIMaTb 3KOHOMWIeCKH O ~ O C H O B ~ H H ~ I ~  PeIIIeHHX 110 

p a c n p e A e n e H n m  BOW= p e c y p c o B  p a 3 m ~ o r o  K a q e c m a  H a  o c H o s e  

~ O C T O B ~ ~ H O ~  H C B O ~ B ~ ~ M ~ H H O ~  HH@OPM~E;M;  

OqeHHTb ~ @ @ ~ K T H B H O C T ~  IIPoBoJ,HMo~~[ IIOilHTHKH H M ~ P o I I P W I T H ~  

IIO YAy¶IIIeHHIO KaqeCTBa B O W  EI BOCcTaHOBAeHHIo 3KOAOlTFIeCKH 

H ~ ~ A ~ ~ O I I O A ~ H ~ I X  BOAOeMOB H BO,A,OTOKOB PerHOHa.  

COTPYAHHW?CTBO B PerHOHe 
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~ P O ~ K T  II03BOAMA 06'beJ,H~HTb yCHAHX CIIeLl;HCiAHCTOB 5 ~H,A$oM~T~ocAJCK~ 
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p e r n o H a  L J ~ H T P ~ H O ~  AA~HH, ~b1pa60~a~b  e w e  M e T o w e c m e  P y K o B o A c m a ,  

KOTOPbIe JOKe C e r O W R  MOrYT 6b1~b HCIIOAb30BaHbI B I I ~ ~ K T F F T ~ C K O ~  p a 6 0 T e  ,&,AX 

yCOBepIIIeHCTBOBaHH9 HaLl;HOHahbHbIX CHCTeM MOHHTOPEIHra H 0 6 e c n e ~  

I 
COIIOCTaBHMOCTb EI AOCTOBePHOCTb HH@OPM~IJE.M IIO KaVeCTBy B O W  B 6acceike 
Apahbc~oro MOPR. 



u e ~ ~ p a / l b ~ ~  A s ~ a ,  HaXOjl,RCb BH'yTPkI E B ~ ~ ~ E I ~ ~ C K O ~ O  KOHTHHeHTa, 0 6 ~ - a e ~  
KOHTHHeHTaAbHbIM H O,A,HOBPeMeHHO aPH,A,HbIM KRMMaTOM. ~ O ~ T O M Y  OCHOBHbIM 

AHMHTEIPyKlIIJHM @~KTOPOM Pa3BHTHR P e r H O H a  RBAZIOTCR BOAHMe PeCYPCbI.  

Ham6o~ee 6ora~b1e n n p o p , y K m B H b I e  npnpowae ~ K O C H C T ~ M ~ I  B p e r H o H e  

IIPE;IYPOqeHbI K I I o ~ ~ M w  H YCTbRM P e K ,  KOTOPbIe B HaCTORIIJee B p e M R  

OAHOBpeMeHHO RBNiIoTCCr EI H ~ M ~ O A ~ C ?  Y P ~ ~ H H ~ E I P O B ~ H H ~ I M E ~ [  TePPlTTOPPUIMH. 

~ ~ ~ K T E . N ~ C K H  IIORHOe 3apeI"yAHpOBaHHe H IIpOCTpCiHCTBeHHOe 

H e p e p a c n p e A e n e H H e  n o B e p x H o c m o r o  c T o K a ,  s a c o n e ~ ~ ~ e  H o p o m e H H e  GOA~IIIKX 
3eMeAbHbIX MaCCHBOB, @OPMHP~K~IIJMX OrPOMHbIe  0 6 a e M b 1  KOMeKTOpHO - 
ApeH-HbIX BOA, BbICOKaR KOHIJeHTPaIJHR IIPOMbILUAeHHOrO IIPOEI3BOACTBa B 

~ ~ ~ ~ H H ~ H ~ o B ~ H H ~ I x  11o6~ax p e K  IIPI3BeAE.I K IIOBCeMeCTHOMY KOAM"¶eCTBeHHOMY 

H KaYeCTBeHHOMy HCTOweHHH3 IIPHPOPf-IbIX IIOBePXHOCTHbIX BOA, K $,eI'pail,aqHH 

BOAHbIX 3KOCHCTeM KaK a p e H b I  X H 3 H M  @ ~ 0 p b I  H @ay~bI, " A p a m c ~ o ~ y  KPH~HCY"  

H C03J$&U-T JTP03y 3AOPOBbIO HaCeAeHHR H 3KOHOMKCIeCKOMy pa3BEl 'HIO P e r H O H a  

B 4eAOM. 

Bax~eGrz ree  a ~ a ~ e ~ k ~ e  ,A,M rrpHHRTmR I I p a X T E n e c K m  rzraroB no p e a 6 m m a q ~ ~  
B O N D  P e C f l C O B  I I P H o ~ ~ ~ T ~ ~ T  H H @ O ~ M H ~ O B ~ H H ~  yl IpaBAeH9eCKIiM C T P y K T y p  H 

p a 3 H b I X  B O , A , O I I O J S ~ ~ O B ~ T ~ A ~ ~ ~  0 KOAM"¶eCTBeHHOM H KaqeCTBeHHOM COCTOXHHH 

IIOBepXHOCTHbIX IIPkIP0,AJIbIX BOA, a T a K X e  0 BE@,ax X O ~ ~ I ~ ~ C T B ~ H H O ~ ~  

AeRTeAhHOCTEI, HeIIOCpeACTBeHHO kVlkI KOCBeHHO BAHRIOIIJMX H a  KaqeCTBO H 

@ ~ H K ~ H O H H ~ O B ~ H H ~  B O w b l X  3KOCHCTeM, T.e.  H ~ O ~ X O A H M ~  X O p O w O  

CKOOPJ,EHHPOBaHHaR KOMIIAeKCHaR CHCTeMa P e r H O H a h b H O r O  MOHHTOPHHra 

IIPHPOAHbIX - - IIOBePXHOCTHbIX BOD. AiW P e w M P H O r O  - kI CBOeBPeMeHHOrO 

HH@OPMHPOB~HMR IIPaBMTeRbCTB, B O A O I I O A ~ ~ O B ~ T ~ A ~ ~ ~  H O ~ I I I ~ C T B ~ H H O C T H  0 

KaYeCTBe BOW1 H 3 K O A O ~ e C K O M  COCTORHHH BC~XH~GLZIHX BOAHbIX O ~ X ~ K T O B ,  

O C O ~ ~ H H O  B TPaHCrPaHE¶HbIX BOAax. ~ A ~ B H ~ I M  3BeHOM p e r k ' l ~ ~ a ~ b ~ ~ f i  CHCTeMbI 

MOHEl 'OpHHra Ka¶eCTBa IIOBePXHOCTHbIX BOA RBAXeTCR OETHMaRbHaR C e T b  

~ a 6 m ~ e ~ ~ f i .  



OTCYTCTBY~T K O O P ~ H H P Y I O q e e  eJ,HHOe MeTO,4H¶eCKOe pyKOBOP,CTBO CeTbK) 

H ~ ~ N O A ~ H H ~  3a KaqeCTBOM IIOBePXHOCTHbIX BOA, O C m e C T B I I R e M O e  PWee 
m p o x H M m e c m M  HHCTHT~TOM (POCCHR), B p e s y f i ~ a ~ e  sero m~@op~aqmr,  
IIOAy¶aeMaR HaqHOHaAbHbIMH CHCTeMaMH MOHH.TOPHHra, H e  COIIOCTaBEiMa H H e  

B C e r A a  K a s e C T B e H H a .  

Uenbm p,aHHoro npoeKTa aanneTcrr: paspa6oma p e K o M e m a q H L ' z  no p a 3 ~ m ~ m  H 

COBepIIIeHCTBOBaHEiIo eJ,H~oii B ~ ~ H T ~ ~ A ~ H o ~ ~ H ~ T c K o M  PeIzjrOHe 

M ~ X ~ O C ~ ~ ~ ~ C T B ~ H H O ~ ~ [  CHCTeMbI H~~R.EoP ,~HH~~[  3a Ka¶eCTBOM IIOBePXHOCTHbIX BOP, 

c o n p e p , e A e s m e M  C T P ~ K T Y ~ ~ I  H a 6 j u O P , a T e A b ~ o G  cem, npmopmemoro n e p e s H x  

o n p e A e M e M b I x  n o ~ a s a ~ e ~ e f i ,  ~ H H @ H ~ H P O B ~ H M ~ M  cy.Tqecmymqm r r p o r p a ~ ~ ~  
MeTOAOB o~6opa H H3MePeHHH 110~a3aTeAeij[ K a s e C T B a  B O W .  

U e A b I O  I I epBOrO 3 T a I I a  6ma HHBeHTaPH3aqHR cmecmpqeH H ~ ~ N ~ P , ~ T ~ A ~ H o I %  

c e T H  H a q m o H a A b H b I x  ~ W P O M ~ T O B  IIRTH rocyAapcm C p e , ~ , ~ e a 3 ~ a ~ c ~ o r o  perE;roHa 

3a Ka?IeCTBOM IIOBepXHOCTHbIX BOA B 6 a C c e G H e  ApaAbc~oro MOPS, ¶TO 

I I03BOUUlO pa3pa60~a~b pa6oq.w KOHqeIIqHIO OIITHMH3XT,IiM KOMIIAeKCHOrO 

P e r H O H W H O r O  MOHPTTOpHHra K a s e C T B a  IIOBepXHOCTHbIX BOA ( ~ o A o ~ T F I ~ c K H ~ ,  

~ P O X H M E . ~ ~ ~ C K H ~ ~ ,  r ~ p 0 6 k 1 0 ~ 0 r m e c K E 3 : H  a cne~m) ,  B KOTOPO~~[ OI IpeAeAeHbI  

T ~ ~ ~ o B Z E I W I  K C T P y K T y p e  H a 6 j u O ~ a T e A b H 0 f i  CeTH ( I I P o c T ~ ~ H c T B ~ H H ~ R  Ei 

B p e M e H H a R  pa3peII IHMOCTb CeTH C T ~ H ~ H ~ % ,  KOMIIAeKCHOCTb H 0 6 ~ 2 ~  
H ~ ~ N o A ~ H & ) ,  eJ,HHbIe T ~ ~ ~ o B ~ H W I  K MOHHTOPZiHrY H IIPeACTaBAeHHIO 

IIOAyYaeMbIX AaHHbIX H T.A. 

LJ,emm B T o p o r o  3 ~ a n a  x s m a c b  o q e H K a  K a s e c m a  rrosepmocmbnr BOP, H 

O ~ O C H O B ~ H H ~  I I P O C T ~ ~ H C T B ~ H H O G  CTPyKTYpbI M ~ X ~ O C ~ ~ ~ ~ C T B ~ H H O ~ ~ [  

H a 6 j u O ~ a T e f i H o f i  CeTH, ,&,A% ser0 IIpOaHCLAH3HpOBaHbI MHOrOAeTHHe P5?,@I 
AaHHbIX 110 HHTeI'paRbHbIM ( ~ H , A , ~ o A o ~ ~ c K ~ I M ,  lTI@OXHMENeCKHM, 

r ~ p o 6 ~ o ~ o r m e c ~ ~ ~ )  I I O K ~ ~ ~ T ~ M M  oqeHKE3: K a s e c m a  BOW H a  H ~ ~ A K I P , ~ T ~ ~ ~ H o ~ I  

CeTH C T ~ H ~ H ~ .  o I I p e J , e A e ~ b I  T e W e H 4 H I . I  H3MepeHHX COCTaBa H CBOGCTB B O W  IIO 

OCHOBHbIM 3ClrPR3HRIOIIJHM KOMlIOHeHTaM KPYIIHbIX BOP,OC~OPH~M 

6 a c c e k o ~ .  P a 3 p a 6 0 ~ a H a  MeTO,A,OAOIT35I 30HHPOBaHWif  C IIOMOIQbIO KOTOPOG 
BH)TI'pEI B O A O C ~ O P H ~ I X  ~ ~ C C ~ ~ % H O B  H IIO p/lEIHe OCHOBHMX BOAOTOKOB B u e A e H M  
KOHTPaCTHMe H IIepeX0p;HbIe y¶aCTKEI B 3aBEICkIMOCTH OT K a 4 e C T B a  BO,A&I I-3 

OI IpeAeAeHM 6a3o~b1e CTCUZQHH Ha6NiO,A,e~Hfi  j[ 33TkM y9aCTKOB. 



EICTOPHKKH 3 a r p R 3 H e H H R  IIOBepXHOCTHbIX BOA H PX,A,bI H ~ ~ X E O A ~ H H G  H BbI,A,eAeHbI 

K o M n o H e H m ,  c o A e p x a H m e  KOTOP~IX H ~ E I ~ O A ~ ~  P a c T o  D p e B b I m a e T  n p e A e R b H o  - 
AOTIyCTEIMbIe 3HaqeHHR. o I Ipe&,e~eH I I P H o ~ E z T ~ T H ~ I ~ %  I I e P e P e H b  KOHTPOMpYeMbIX 

rIoKa3aTeAel% K a q e c T s a  BOW ( @ H ~ W I ~ C K H ~ ,  X ~ M r n e c K n e ,  I ? ~ P o ~ H o A o ~ W I ~ C K H ~ )  

H AaHbI IIpe,A,AOXeHHII 110 Y H H @ H K ~ H H  @ O P M ~ I  06061qe~mx H IIpeACTaBAeHHR 

MH@OPM~IJHH 0 KaqeCTBe  IIOBePXHOCTHbIX BOA M€?XI 'OCY~~PCTB~HHO~~  CeTH 

H a 6 m A e ~ H i i .  

Y C O B ~ ~ I U ~ H C T B O B ~ H H ~  H Y H H @ H K ~ M I I  HayrIHO - M ~ T O ~ ~ C K O ~  6a3b1 KOHTPOA5I 

KaqeCTBa  IIOBepXHOCTHbIX BOA H a  M ~ X ~ O C Y A ~ ~ C T B ~ H H O ~  CeTH C T ~ H ~ H ~  

H~~AIO,C&?HE~I  (oIIpe,A,eA5Ie~bI HHrpeJ,HeHTbI, IIpOrPaMMbI H ~ ~ A K ) & ~ H H ~ ,  M e T o m  

0~60pa npo6, M e T O m K H  XHMWIeCKOrO H ~ ~ ~ P o ~ M o A o ~ W I ~ C K O ~ O  a~a/l~3[3a) 

OCHOBaHbI H a  aHiMi33e COCTOXHHR TeXHWIeCKEM CpeACTB H M ~ T O @ X ¶ ~ C K O ~  

O ~ ~ C I I ~ P ~ H H O C T M  HaLJHOHaAbHbIX ~ ~ ~ A P o M ~ T c A J O K ~ ,  HCTOYHHKOB 3arPR3HeHHR 
IIOBePXHOCTHbIX BOA. 



60fi1110ii ~ P X C I B H ~ I ~  M a T e p H m  HaIJHOHaRbHbIX ~ ~ P O M ~ T C A ~ X ~  IT0 

pe3yAbTaTaM H ~ ~ A I x I A ~ H E I ~ ?  3a XHMWIeCKMM COCTaBOM 

IIOBepXHOCTHbIX BOA; 



B rOCyP,apCTBaX ~ ~ H T ~ ~ / L ~ H o ~ ~ E I ~ T c K o ~ o  PerEIOHa MOHHTOPMHr IIPEIPOP,HbIX 

IIOBePXHOCTHbIX BOP, RBRReTCR @ ~ ~ ~ q M e f i  Ha4HOHaRbHbIX ~ ~ P o M ~ T c A ~ V K ~ ,  

KOTOPbIe kIMeIoT (MM~RI.I)  P,OCTaTOPHO Pa3BETIYK) CTPyKTypY H a 6 ~ 0 P , a ~ e A b ~ 0 f i  

CeTR. 

O~~BH#XO, q T O  I I ~ P B O O C H O B O ~ ~  CMCTeMbI P e r H O H a h b H O r O  MOHHTOPkIHra P,OAXHa 

6b1~b C e T b  HaIJMOHaRbHbIX CMCTeM MOHHTOPMHra, KOTOPbIe IIO CBO& CTPYKTYPe B 

M ~ B ~ C T H O ~ ~  M e p e  AOlVKHbI 6bI~b  aHaAOraMM P ~ ~ M o H ~ R ~ H o ~ ~  CCHCTeMbI, kI H ~ O ~ O P O T .  

P a s ~ ~ q a  6 y ~ e ~  s a ~ ~ m s a ~ b c a  B c n e q ~ @ z ; r ~ e  A-~@THO - K m a M a T m e c K m  

ycno~mB, B O C O ~ ~ H H O C T X X  CTPYKTYPbI 3KOHOMkIKEI EI ,A,P., KOTOPbIe MOI'YT 

OIIpeP,eRRTb EIy4MBH,A,YaAbHbIe O C O ~ ~ H H O C T E I  HaIJHOHaAbHbIX CEICTeM, 

o ~ % ~ P , M H ~ H H ~ I x  0 ~ 0 f i  e P , E I ~ o f i  K O H I J ~ I I I J E I ~ ~ ~  EI CeTbIo  H ~ ~ N o P , ~ T ~ A L H ~ I x  CT~HIJMI%, 

MMeIoLUJ4X p e r k I ~ H a h b H b ~ f i  CTaTyC. 

H ~ o ~ x o , ? ~ ~ M ~ I M  IIPHHIJEIIIOM @ ~ H ~ H O H ~ I P O B ~ H H R  CMCTeMbI MOHEITOPMHra 

s r s m e T c x  napannemxoe o c y r q e c m n e H n e  r y q p o n o r m e c K o r o ,  r y q p o x n M m e c K o r o  

M r ~ , ~ , p 0 6 ~ 1 0 ~ 0 r m e c ~ o r o  er0 BkfAOB, KOTOPbIe IIpeACTaBRRIOT KOMIIAeKCHYIO 

CHCTeMY 3KOAOrWIeCKOrO MOHHTOPHHra I IPMPO#IbIX BOP,. 



OIIepaTHBHOCTb I I o A F ~ ~ M o ~ ~  H H @ O P M ~ ~ H H ,  H a H 6 0 ~ e e  IIOAHO O T P ~ U K ~ I O ~ ~ G  

3KOAOrENeCKOe COCTORHHe BOWbIX O ~ ~ K T O B  H ~ H T ~ I B ~ I o I I @  CCII~LI;H@EIKY H 

perHOHa/LbHbIe O C O ~ ~ H H O C T H  BOW- 3KOCHCTeM. 

OCHOBH~IM MeTOP,OAOrENeCKHM T ~ ~ ~ o B ~ H H ~ M  K P ~ ~ E I O H ~ R ~ H O ~  CeTH H ~ ~ N O A ~ H H R  

KaqeCTBa  IIPPXPOWIJX BOP, COXPaHReTCR IIpOBeAeHHe H ~ ~ A K ) A ~ H &  KaK H a  

HMIIaKTHOM YPOBHe, TaK H H a  @OHOBOM. 

OlIpeAeAeHHe IIPOCTpaHCTBeHHO - B P ~ M ~ H H O ~  H3MeH¶HBOCTH 

KaPeCTBa IIOBepXHOCTHbIX IIPHPO,&,HbIX BOA, T.e. BbIRBAeHHe 

OCHOBHbIX TpeH,A,OB; 

B OPraHH3aIJMOHHOM IIAaHe p a 3 B m M e  CMCTeMbI PerHOHaRbHOrO MOHHTOPMHra 

AOlVRHO W T H  B CAeAYH)qHX OCHOBHbIX HaIIpaBAeHHSfX: 



I I O ~ O T O B K a  )l,OrOBOPeHHOCTE3: ( M H O ~ O C T O P O H H ~ ~  C O ~ A ~ L L I ~ H ~ I ~ )  0 

CTaTyCe  M ~ X ~ O C ~ ~ ~ ~ C T B ~ H H O ~ ~  ~ ~ ~ H o H C ~ A ~ H O ~  CeTH MOHHTOPHHra 

IIpHpOpT-IbIX IIOBepXHOCTHbIX BOA H 0 6 M e ~ e  H H @ o P M ~ I J H ~ ~ ~ [ ;  

H a 6 r n ~ e ~ 1 - i ~  3a XHMEneCKHM COCTaBOM lTOBePXHOCTHbIX BOA H a  T e P p H T O P H H  

U ~ H T ~ ~ R ~ H O ~ I  A s m H  I I P O B O ~ T C R  ~ W P O M ~ T ~ M H  B OCHOBHOM H a  eCTeCTBeHHbIX 

BOAOTOKaX CTaqHOHapHO PJIElrreAbHO (OIIOPHM ~ e ~ b )  H KPaTKOBPeMeHHO 

(crreqmm~b~e r rpeAr rpoeKTHbIe  ~ ccne , a , o~a~m) ,  a T m e  ~ I I H ~ O ~ J Z I ~ C K H  

( ~ K c ~ I ~ & ~ X I J H O H H ~ I ~  HaJFIHbIe HccA~J,oB~HHR).  



Ta6nnqa 1 
C T ~ T H C T H Y ~ C K H ~  AaHHbIe  0 MOHHTOPHHre IIOBePXHOCTHbIX BOA 

B e ~ o ~ m a  n 
T e p p n T o p n a n a H e  

0 6 n a c ~ ~ b l e  

n o ~ p a 3 ~ e n e ~ n ~  

~ M B ~ M A ~ O M ~ T  

PY3 
Y ~ P ~ B A ~ H H ~  

MOHEiTOpMHra 

3aTpR3HeHIIR 

n p ~ i p 0 $ , ~ 0 f i  

CPeAbr 
O ~ A ~ C T H ~ I ~  
4'2HTPE.I no 

IWApOMTe - 
O ~ O A O ~ H H  (2) 
T e p p ~ i ~ o p ~ i -  

a h b H b i e  

IWApOMeTeO - 
CTaHqHH ( 2 2 )  

T ~ ~ I C M ~ H ~ A B  - 

K o m e m o  
BOAH~IX O ~ % ~ K T O B  

81 Bo$,Hb~fi O ~ % B K T  

134 cmopa 
H a 6 N O ~ e ~ I i f i :  

44 - ~ O H O B ~ I ~ ;  

54 - B 3OHe 

3a rpR3HeHI lR  

I I ~ O M ~ I I I I A ~ H H ~ I M H ,  

C/X-MH H 

KOMMYH- - 
HbIMH CTOYHbIMH 

BOAaMH; 

11 - 
r p a ~ c r p a ~ ~ r ~ b ~ e ;  

13 - YCTbeBbIe; 

11 - 
BOAOXPaHHAHIIJ 

22 BOWHX ' 
IWApOMeT 

~ H T  
3KOAOwseCKOrO 

MOHUTOpElHra 

O ~ A ~ C T H H ~  
(B~AWXTCKH~)  

q e H T p b I  no 
~ W P O  - 

MeTeOpOAOIWH 

~ H ~ ~ o M ~ T ~ o  - 
CTaHqHU H IIOCTbI 

T n n b l  

M o H n T o p n H r a  

~ ~ i ~ p o n o r ~ s e c ~ k ~ f i  

( F e T  
~ O B ~ ~ X H O C ~ O ~ O  

C T O K ~ )  

~ U P , P O X N M U ~ ~ C K H ~ ~  

(KOHTPOA~ 3a 
KaYeCTBOM 

~ P U P O ~ , H ~ I X  BOP, ~a 63 
K O M I I O H ~ H T ~ )  

r ~ ~ , p o 6 u o n o r ~ -  

sec~uf i  ( o q e ~ ~ a  
3KOAOrr?YeCKOrO 

COCTORHEiR 

IIpHpO$,HbIX BOA) 

r w p o n o r a ~ e c r c ~ f i  

haanmnecme 
na6opa~opnn 

1 6a3o~m 
na60pa~opu~ 
MOHUTOpUHI'a 

3arpR3HeHEZ9 

IIOBepXHOCTHbnr BOA 

(BCB ~ ~ l n b ~  

MOHHTOPHHT~). 

2 KYCTOBbIe 

na60pa~op1.i~ 
(Qeprmc~m, 
H ~ B O H ~ ~ C K ~ R  

0 6 n a c m )  

r y q p o x m i s e c K n P  u 
r ~ ~ , p o 6 u o n o m s e c  - 

Knf i  

MOHUTOPHHr. 

24 c e ~ e s b ~ e  c ~ a ~ q m i  
m ~ p o n o m ~ e c K n P  H 

I ' I , ~ A ~ o x u M E ~ ~ ~ c K H ~  

MOHHTOPHHP no 
co~parqe~~of i  

n p o r p a M M e .  

1 6a3o~m 

I l n o m o c ~ b  

pa3~eqenm 
n ~ a ~ e r o p n n  
~ Y H K T O B  ~ a -  

6 r n ~ e ~ n r i  
1,2 - 1,9 TbIC. 

K M ~  H a  1 
VKT 

11 KaTWOpHX 

- 2 

111 KaTerOpHR 

- 64 

KaTerOpHR 

- 68 

0,9 - 1,2 THC. 

nepao~m- 
H O C T ~  

~a6nro~ern& 

KOHT~OS sa 
KaYeCTBOM B 

COOTBeTCTBHH C 

~OCTOM 
17.1.3.07.82 

I1 ~ a ~ e r o p u a  
~ X ~ A ~ K W O ,  15 
HHrpeAPIeHTOB, 

e x e M c x w o  - 
63; 

111 K a m o p u R  - 
e x e M e c a s H o ,  63 

I I O K ~ ~ ~ T ~ M ;  

KaTerOpHR - 
B OCHOBHbIe 

+am 
w A p o n o r u s e c  - 
K o r o  p e R u l M a  (6 
- 8 pa3 B rop,), 

63 no~a3a~enrr. 

Kompom, sa 
K ~ Y ~ C T B O M  B 

COOTBeTCTBHU C 

~OCTOM 
17.1.3.07.82 

1 KaTerOpHR IIO 

10 H H p e  - 
pfleHTaM, 

AOlIOAHHTe/lbHO 

I I O K ~ ~ ~ T ~ M  

C O K ~ ~ ~ H H O ~ ~  

IIpOrpaMMbI I (no 
4 U H I ' p w e H T a M ;  

111 KaTerOpUR - 
7 - 12 pas B r o ~ ,  
51 IIOKa3aTehb;  

N K a T e r o p u n  

- B OCHOBHbIe 

+ a m  
W p o n o m s e c K o r  

o p e m M a  (4 -7 
pa3 B ~ o A ) ,  5 1 
no~az+a~e / lb .  

06'heICTa, B TOM 

S U C ~ ~  6 
BOAOXpaHHNlIJJ E i  

03ep. 
52 - CTB0pa  

~ a 6 n r o ~ e ~ u d :  
43 - B s o H e  

3a rPR3HeHHR C/X- 

H b I m i  H 

KOMMyHahbHbIMH 

CTOYHbIMM BOAaMU; 

9 - 
TpaHCl 'paHHsHbIe.  

(F~T IIOBepXHOCTHOrO 

C T O K ~ ) ;  

~ H P , P O X H M H ~ ~ C K E ~ ~  

(KOHTPOA~ KaYeCTBa 

IIpHPOp,HbIX BOP, H a  51 
K O M ~ O H ~ H T ) .  

K M ~  H a  1 
VKT 

I KaTerOpHR - 
2 

111 K a T e r o p u R  

- 27 

N K ~ T ~ ~ O P U R  

- 12 

na60pa~opu~ 
MOHHTOPUHra 

3a rpR3HeHHR IIO - 
BepXHOCTHHX BOP, 

( I U A P O X H M U V ~ C K H ~ ~  

H 

rn~po6uonowsec - 
~ ~ f i  MOHUTOPUHI-). 

3 KYCTOBbIe 

M ~ O ~ ~ T O ~ U U :  

M a p b ~ f i c ~ m ,  

%~$,X~BCK~R, 

A ~ I I I X O B ~ ~ C K ~ R  - 
~ W A ~ O X H M H ' X ~ C K ~ ~ ~  

H 

m ~ p o 6 m o ~ o m s e c ~ ~  
fi MOHHTOPHHP. 



B IIep~ofi IIOAOBHHe 80 -X rOAOB H 3  206 r ~ p O M e T J l H s e C K k n r  IIYHKTOB 

H~~No,A,~HH$~ 3a XEIMWTeCKHM COCTaBOM BO&fd 20 G ~ I A O  paCIIOAOlKeH0 B P y C A e  

P e K  C b ~ p A a p b H  M h%y,B,apbEI, a OCTaRbHbIe - H a  PIX COCTaBRRIOWkM EI IIPHTOKaX. 

B 3 0 H e  HHTeHCHBHOrO I I O T ~ ~ ~ A ~ H H R  CTOKa HaXO$,HTCS T P e T b  rH,A,POMeTP%FIeCKE?X 

IIYHKTOB, B e A m H X  H ~ ~ N O A ~ H E I R  3a COCTaBOM H CBOHCTB~MH BO,A,bI, OCTaRbHbIe 

PaCIIOAOXeHbI IIpeEIMyrqeCTBeHHO B 3 0 H e  @OPMEIPOB~HEIR CTOKa. ~ O C A ~ A H E I ~  

IIYHKTbI XapaKTepM3YIOT TIPOCTPaHCTBeHHO - B ~ ~ M ~ H H O ~  @OH XHMEneCKOrO 

B ~ A O M C T B ~  a 
T e p a T O p I I a A h -  

H H ~  O ~ A ~ C T H ~ I ~  

110~pa3~eiielnzs 

~ O C ~ ~ ~ H C T B O  IIO 

r U ~ p 0 ~ e T e -  

O ~ O A O ~ U I I  

( K b I p r b 1 3 ~ K a ~  

Pecny6m~a) 

K ~ ~ ~ H A ~ o M ~ T ,  
~ ~ H T P  

MOHUTO~UHW 

T ~ A X C A K ~ A -  
pOMeT 

~ ~ a a a r w g e c ~ n e  
~a60pa~opiiki 

2 CTaqUOHapHbIe  

A ~ ~ O ~ ~ T O ~ H A  

(a~amil? l9ec~~f i  
qeHTp,r .kiIUKeIC,  

r . 0 ~ ) ;  
4 CeTeBbIX 

IIOApa3AeAeHUX 

3 CTaqUOHapHbIe  

n a 6 o p a ~ o p u ~ 1  

( ~ H ~ T U ~ ~ C K H ~  

qeHTpbI :  r . h M a T b I ,  

r . K 3 b 1 ~ 0 p ~ a ,  

~ . L & I M K ~ H T )  ; 
21 c e ~ e s b ~ e  

r r o ~ p a s ~ e n e ~ ~ 1 ~ .  

1 CTaqUOHapHaR 

A ~ ~ O ~ ~ T O ~ M R  

r.Ayrua~6e 

I l e p a o ~ l l ~ ~ o c ~ b  
H ~ ~ A E O A ~ H E ~ ~  

KOHTPOG 3 8  

KaqeCTBOM B 

C O O T ~ ~ T C T ~ H A  c 
rOCT 

17.1.3.07.82 

K O H T ~ O U  38 

KaYeCTBOM B 

COOTBeTCTBUN C 

rOCT 
17.1.3.07.82 

KOHTPOU 38 

KaqeCTBOM B 

COOTBeTCTBIlU C 

rOCT 
17.1.3.07.82 

Konn=rec~~o 
BOAHbIX 0 6 5 ~ ~ ~ 0 ~  

21 ~ 0 A H b 1 ~  0 6 ' b e ~ ~  
25 CTBOPOB, E13 HIIX: 

8 - @ O H O B ~ I ~ ;  

6 - 3 0 ~ a  
3aTp83HeHIIR C/X; 

4 - 3 0 ~ a  
3arpR3HeHEIB 

IIpOMbIIDAeHHOCTbIo; 

5 - 
TpElHCI'paHU9HbIe. 

9 BOAHbIX 

0 6 ' b e ~ T o B  

17 - CTBOPOB; 

1 - 
T ~ ~ H C I ~ ~ H M Y H M ~ ;  

12 - ~ O H H ~  

s a r p ~ 3 ~ e ~ 1 1 ~  C/X; 

2 - a o ~ a  
a a r p s ~ s ~ e ~ ~ a  

IIpOMbIIIL&eHHOCTbIo; 

2 - +OHOBM~.  

59 BOAHbIX O ~ ' ~ ~ K T O B  

46 - p e ~ ;  
5 - 0 3 e p ;  

1 - BOAOXpaHEiAHlqe; 

64 rryHKTa 

KOHTpOM 

Tanu MOHHTOPNHTP 

~ E I A ~ O A O ~ M Y ~ C K I I ~ ~  

(F~T 
IIOBepXHoCTHOrO 

CTOKB); 

~ U A P O X R M H ~ ~ C K A ~ ~  
( K O H T ~ O G  3 8  

Ka'leCTBOM 

IIpEipOAHbIX BOA) 

~ E ~ A ~ O A O ~ U ~ ~ C K U ~ ~  

( F ~ T  
IIOBepXHOCTHOrO 

C T O K ~ ) ;  

~ E ~ A ~ O X I I M ~ ~ C K U ~ ~  

( K O H T ~ O G  3a 
K ~ T ~ C T B O M  

n p t i p o , q t b ~ x  BOA) 

~ ~ p 0 6 a o n o r w  - 
q e C K U 8  MOHElTOPElHI' 

~ U A P O A O ~ ~ ~ C K I I ~ ~  

( P ~ T  
IIOBepXHOCTHOI'O 

C T O K ~ )  ; 

~ E ~ A P O X E I M U ~ ~ C K N ~ ~  

(KOHTPOA~ 3a 
KaqeCTBOM 

npHpo$,nbIx BOA) 

~ A O T H O C T ~  

P ~ ~ M ~ W ~ H U R  

)2 K a T e r O p H H  

nYHKTOB 

~a6nm,qe~aii 



COCTaBa pe¶HbIX BOA, a I I e p B b I e  - er0 M3MeHeHHSI IIOA B/iE.IRHHeM 

CiHTPOIIOreHHbIX HaTPY30K. 

Ha~Gom,mero pa3BMTM5I H ~ ~ N o J , ~ T ~ A ~ H ~ S I  CeTb Aocmrna B 70 - 80 - e l?O,A,bI. BO 
BTOPOH IIOAOBHHe 80 - X rO,A,OB ¶HCAO IIYHKTOB H ~ ~ A I O , L J ~ H X &  HeCKOAbKO 

COKpaT&TAOCb M 3 T a  TeH,A,eHIJHR COXPaHReTCR. 

@ ~ K T ~ ~ c K H  B c p e w e M  3a nepnop, 1951 - 1980 rr. 0 ~ 6 ~ p m c b  no 3 - 4 np06b1 B 

r0A.  n p M  3TOM MaKCHMCLAbHaR ¶aCTOTa 0~60pa ~a6NO,A,~acb B P y C A a x  p e K  

C b ~ p ~ a p b M  M hTyJ$apbM, a MHHHMaRbHaR - B 6 a c c e H H a X  Baxma, ~ R y n ) ~ a  H 

Hapb~~a .  B H a n a n e  80 - x r o A o B  cpewaa no permow q a c T o T a  0~60pa 11po6 
BO3pOCAa A 0  6 -7  B r0A. B PyCAaX p e K  C b I p ~ a p b M . ~  hIY#lpb13:  B Cpe,A,HeM 

0 ~ 6 M p a & o c b  OKoAO 8 npo6, a B 6 a c c e f i ~ a X  ~.nr  n p m o K o B  EI C O C T a B M I o ~ E I X  - OT 

4 A 0  9. 

Ha~.r60AbUIaR saCTOTa  0~60pa up06 H a  T e p p m O p M M  MMeeT MeCTO B 0 6 0 ~ 1 ~  
6accefi~ax B anpene (84% II~HKTOB) M H m M e H b m a S I  - B ~ e ~ a 6 p e .  

T a ~ m  c q a q ~ a  x a p a f c T e p H a  ,A,AS p e r n o H a  B q e n o M .  3 ~ o  rronoxeHE;re B 

H~KOTOPOH CTeIIeHM M O X e T  6bI~b OIIpaBACiHO C T O ¶ m  3 P e H H R  OIJeHKH 

MPIHepCLAE3qMM Ei ~ ~ C O N O T H O  H e  OIIpaBAaHO C TOrIKM 3PeHEW KOHTPOM 3a 
3arpl i l3HeHHeM OpTaHENeCKMMH BeIIJeCTBaMH M TRXeAbIMH MeTahRaMH. M M ~ H H O  B 

M e X e H b ,  I I p H  M W X  PaCXOAaX BO,A,bI, MOXHO O-aTb BbICOKHe K O H q e H T p q H H  

3arPR3HRIOTEIX BemeCTB.  



T p e X  CTBOpaX, PaCIIOAOXeHHbIX AOCTaTO¶HO ,A,a.AeKO OT l?E,A,pOMeTPENeCKEM. P W ~ I  
~ a 6 r n p , e ~ ~ f i  B T a m  cmopax 3 ~ a ~ m e ~ b ~ o  K o p o g e  H E p a K T m e c m  H e  ~ B R S ~ H ~ I  

C P e X H M O M  XJX,A,KOrO CTOKa. 

B IIOCAeAHHe rOAbI B p e 3 Y A b T a T e  3KOHOMWIeCKEM T P Y A H O C T ~ ~  H ~ ~ N O P , ~ H H R  H a  

MHOTEnr IIYHKTaX IIPOBO,Z$RTCSI 3 I I H 3 0 A W I e C m 1  a r a C T b  IIYHKTOB @ ~ K T I . N ~ C K H  H e  

@JWKIJMOHHPY~T. T ~ K ,  H a  TeppE.rrOpHH K a 3 a x c T a H a  B IIORHOM o 6 a e ~ e  p a 6 0 T a I O ~  

TOlLbKO 8 ~lX,A,POlTOCTOB, PaCIIOAOXeHHbIX B OCHOBHOM CTBOpe PeKH.  B 
Kb1prb13~~0fi ~ ~ c I T ~ ~ / L I . I K ~  C 1995 r. H ~ ~ N O A ~ H E I R  KaK 3a KaW3CTBOM, T a K  H 3a 
KOilM?XeCTBOM IIOBepXHOCTHbIX BOA B p e M e H H O  IIpHOCTaHOBAeHbI. B 
T~$+XHKHCT~H~ B BHJ,Y BOeHHOrO IIOAOXeHHR 3aKPbIT  IJeAbIG PRP, l"EQJ)OIIOCTOBf a 
B OCTaALHbIX C O K P a w e H  I I e p e Y e H b  KOHTPOMPYeMbIX HHrPeP,HeHTOB. B 
T ~ ~ K M ~ H E I C T ~ H ~  COKpaTKiWCb H ~ ~ N O # ? H ~ I R  3a COCTORHHeM M W I X  p e K  (Mypra6, 
T e , q x e ~  H ~ p . )  . B p e r H o H e  TOR~KO Y36emc~a~y  y~anocb coxpa~mb 
CTaIJHOHapHyIo C e T b  ~ a 6 m ~ e ~ ~ f i  3a KaqeCTBOM IIOBePXHOCTHbIX BOP, 

n p a K T m e c m  B n p e x H e M  0 6 a e M e .  

KOM~TA~KCHOCTL M  0 6 a e ~  H ~ ~ A H ) A ~ ? H M ~ .  Ha~6onee pa3BHTbI  KOMIIReKCHbIe 

H ~ ~ N O A ~ H H R  ( ~ J X , A , ~ O A O ~ Z F I ~ C K H ~ %  PeXEIM BO,4OTOKa, ~JX,A,pOXHMH¶eCKHe H 

r y q p o n o r m e c K E ; r e  ~ ~ o ~ a s a ~ e m ,  X a p a K T e p H c m K H  ~ P O B H R  s a r p ~ s ~ e ~ ~ a  
IIOBePXHOCTHbIX BOP, EI AOHHbIX O T A O X ~ H H ~ ~  CII~IJH@ETY~CKEIMH 3aI 'PR3HRIOqHMH 

KOMIIOH~HT~ME'I)  H a  C T ~ I J H O H ~ P H O ~ ~  CeTH ~ ~ C I I Y ~ / I E I K  Y ~ ~ ~ K H C T ~ H  H K a 3 a x c T a H  H 

I IpaKTEneCKH 0TCJTCTBYX)T H a  CeTH K ~ I P ~ ~ I ~ ~ E , A , P o M € ? T ~ ,  T ~ K M ~ H ~ ~ ~ o M ~ T ~ ,  
T W H K ~ ~ ~ ~ O M ~ T ~ .  O C H O B H ~ I ~ .  I IpWIHHbI  - p a C I I w  e P , m ~ o f i  CHCTeMbI 

H ~ ~ M o P , ~ H H ~ ~ ,  OTCYTCTBHe e W H O r O  M e T O ~ e C K O r O  pyrtOBOP,CTBa H KOMllAeKCHbIX 

na60pa~opnfi IIO H ~ ~ N ~ A ~ H H I O  3a s a r p a s ~ e ~ ~ e ~  IIOBePXHOCTHbIX BOA. 



I 
H ~ I I O C ~ ~ ~ C T B ~ H H O  B IIYHKTe 0~60pa IIPO~LI  H ~ ~ M O & ~ T ~ A ~ M  IIPOBOAL.ITCR a H M 3  

I I IepBOrO ,A,HZ: KOH4eHTpaLI;HR PaCTBOpeHHbIX B BOAe r a 3 O B  ( K E I C A O ~ O A ~  H 

A a o K c w a  ymepo~a), EIIK, pH, T e M n e p a T y p a ,  11po3paq~oc~b. 



OAHOPOAHOCT~ Ei COIIOCTaBHMOCTb ~H,~$POXEIMEIU~CKO~~[  M H @ O P M ~ ~ M H .  Ha 
T e p p H T O P H H  U e ~ ~ p C i A b H o f i  A ~ H H  A 0  1991 roAa K a s e c T B o  B O W  B P e K a  

HCCAe,A,OBahOCb IIO e w H b I M  MeTOJJXKaM, Y T B e P m e H H b I M  ~ O C ~ ~ ~ , ~ P C T B ~ H H ~ I M  

~ ~ P O X H M E F I ~ C K H M  HHCTkfIYTOM (rXM) . 
B M ~ C T ~  C T e M  H ~ ~ N O A ~ H E I R  3a c I I ~ I J ~ I @ E N ~ c K H M H  3aI'PR3HRH)LZI;HME.I 

KOMIIOHeHTaMEI H e  BCeI'Aa I I P O B O ~ T C R  pa3HbIME.I ~ P ~ @ o M ~ T ~ M H  IIO ~$,E~HoS 

I I p O r p a M M e ,  ¶TO H e  I I 0 3 B O M e T  IIPOCAe#TTb MHrPaIJHIO E.M 110 W H e  P e K H .  T ~ K ,  B 

P y C A e  PeKEI A M y ~ , a p b H  B CTBOPaX T ~ ~ K M ~ H ~ P ~ A ~ o M ~ T ~  H3MepHAOCb A 0  199 1 TOAa 

10 3 a I ' p R 3 H R I O ~ K X  KOMIIOHeHTOB, a B C T B O p a  ~ A ~ B I ' E ~ , & J I O M ~ T ~  PY3 ( B ~ I U I ~  EI 

H H X e  110 Te¶eHHIO) - 34. K p o ~ e  TOrO, pe3YAbTaTbI  H ~ ~ N o + ~ , ~ H ~ I R  H a  T e P p H T O P H H  

p a 3 H b I X  r O C y w p C T B  H e  B C e r A a  COIIOCTaBEMbI, BH,&,HMO, H 3  - 3a rpy6b1x 
CHCTeMaTEneCKMX I I o ~ ? ~ ~ I I I H o c T ~ ~ ~ .  T ~ K ,  CPe,AJIRR 3a O A E I H ~ K O B ~ I ~ ~  pacsemb~fi 
IIepEIOA KOHqeHTPaqMR X e A e 3 a  B BOA€! P e K H  A ~ y ~ a p b H  B CTBOpaX 

T y p K M e ~ r ~ p o ~ e ~ a  H a  2 I I O p q K a  BbIILIe, s e M  B CTBOpaX ~ I Z & ~ O M ~ T ~  py3. E C T ~  
HeCOOTBeTCTBHe B AaHHbIX 110 IIeCTEIIJPI&3M H MHHepCLA.PT3wHH ( ~ H c .  1 ). 

 TO O ~ C T O R T ~ R ~ C T B O ,  a T a m e  I I o r p e m H o c T H  I IPH o~6ope 11po6, Enr Xpl3HeHHE.I H 

a H W 3 e  B p a 3 H b I X  A ~ ~ O ~ ~ T O P H R X ,  OTMFIWIIJEnrCR IIO CTeIIeHH T ~ X H I P I ~ C K O ~ ~  

OCHaIIJeHHOCTH, I I P H  IIORHOM OTCYTCTBHH BHeUIHerO KOHTPOM, 

~eXUIa60pa~op~bJX m c c ~ e ~ o ~ m ~ f i  I I p H B O M T  HepePfCO K TOMY, ¶TO Pe3YAbTaTbI  

H a 6 ~ o J , e ~ H f i  H a  T e p p H T O p H H  pa3HbIX rOCyAapCTB H e  B C e r A a  COIIOCTaBkIMbI H 

M a 0  AOCTOBePHbI. 

M ~ T O A H K ~  I I e p e X O A a  OT eAEiHEiUHbIX M ~ M ~ P ~ H H ~  XEiMHUeCKOrO COCTaBa BOAbI 

K CPeAHMM 3a ~ ~ c Y C ? T H ~ I ~ ~  IIePEiOA. O P , H ~  H 3  3 W a r I  MOHHTOPkIHra K a q e C T B a  

pewbur BOA 3 a m ¶ a e ~ c x  B o q e ~ ~ e  @OHOBO~O (npmpo~~oro) c0AepxaHz-m B 

BOAe T e X  W'LH HHbIX HHrpe,l!,HeHTOB H BbIRBAeHHH 3aKOHOMePHOCTH Enr 

H3MeHeHHR BO B p e M e H H  kI IIpOCTpaHCTBe IIOA BmRHEIeM POCTa aHTpOIIOreHHbIX 

H a q Y 3 0 K .  

~ T E I  3 w a q H  MOXHO PeII IHTb MLZlb PaCIIOAaraR COUOCTaBHMbIMH 110 B p e M e H H  H 

IIO T e P p H T O P H H  AaHHbIMH 0 XEIMET9eCKOM COCTaBe BO@I. C A ~ , ~ ! , O B ~ T ~ A ~ H O ,  I I p H  

c Y I I J ~ c T B Y I O I I J ~ ~ ~  CHCTeMe er0 H3MePeHHR,  & , J ~ c K P ~ T H o ~ ~  BO B p e M e H H  H 

IIpOCTpaHCTBe, H ~ O ~ X O J J X M O  OT e,&JTHENHbIX E I ~ M ~ P ~ H H ~ ~  XHMEneCKOrO COCTaBa 

BOP,= I I e p e h  K er0 XapaKTepHCTHKaM 3a p a c s e ~ H b I f i  I IepHOA BpeMeHH.  b C L A H 3  

CYIIJeCTByIoIIJknr MeTOAOB TaKOrO I I epeXOAa,  p a 3 p a 6 0 T a ~ H b I X  B OCHOBHOM $Ji5I 

M H H ~ P ~ ~ ~ ~ H H ,  I I O K ~ ~ ~ A  c A e p , p q e e .  

B YCAOBkIRX EIHTeHCkIBHOrO kICIIORb30BXEIH5I BO,A,HbIX PeCypCOB,  KOrAa p e s H 0 G  
CTOK kI MkIHepaRI.I3a4H5I p e 3 K O  K O A ~ ~ I I I ~ T C R  BO B p e M e H H ,  HkI O N H  k13 
EICIIOhb3yeMbM H a  IIpaKTkIKe MeTOAOB PaCzIeTa cpe,A,HeG M ~ C R ~ I H O ~ ~  

M H H e p W 3 a q H H  IIO AaHHbIM effI.IHWIHbIX ~ I ~ M € ? P ~ H E I ~ ~  H e  II03BOAReT CAeAaTb 3 T 0  

c n p n e m e ~ o 8  TOPHOCT~K). 



n p H  0 4 e H K e  paC¶eTHbIX X a P a K T e P H C m  ~ H O ~ ~ H H O ~ O  COCTaBa PePHbIX BOA E3: 

KOHIl$?HTpqMH 3aI'PR3HRIOI.T.jHX BeweCTB B 0 3 H H K W T  T e  )Re I I ~ O ~ A ~ M ~ I ,  ¶TO H 

IIPH P a C P e T e  MHHepcWUI3qHH. Mmoe KOAWXeCTBO npo6 B rOpN IIpH O¶eHb 

B~ICOKOH H3MeH9HBOCTH HHrpejlJleHTOB BO BpeMeHH BbIHJOK,A,aeT 0 6 % e , ~ p ~ r n  B 

OAHH P a  AtWHbIe pa3AWIHbIX AeT H ~ ~ N O A ~ H H ~ .  ~ P I ~ I  3TOM pq4hI @OPMHPYIOTCZ 

c F e T o M  EM II~H~OP;HOH (Qa3b1 ~ P o n o r m e c K o r o  p e x n ~ a )  H amponore~~oi i  
(pa3~bIe flOBHH B O , ~ ~ , O X O ~ R ~ C T B ~ H H O H  A ~ S T ~ ~ ~ H O C T M )  O,A,HOPOwOCTEI. 

M c c n e ~ o ~ a ~ H ~ ,  npoBeAeHHbIe  B CAHMTMM, I I o K a s m ,  ¶TO I I p a K m e c K H  B c e  

3AeMeHTbI ~ H O ~ ~ H H O ~ O  COCTaBa PeUHbIX BOA (3a HCKNOqeHHeM KHcAoPoJ,~) 

XapaKTepH3yEoTCli ~ 6 1 ~ 0 ~ 0 2  B P ~ M ~ H H O ~ ~  H3MeHnHBOCTbIO. 



,AJ.HTeAbHaR TPaHCIIOPTHPOBKa npo6 BO,Z!,bI IIO I I O T e  (OT 5 ,A,O 15 
we21 ; 

OTCYTCTBHe H~o~xoJ~,E~:Mo~?o KOAM¶eCTBa I I o A E ~ T K ~ ~ H o B o ~  H 

C T ~ K A X H H O ~ ~ [  IIOCy,A,bI, K O H T ~ ~ % H ~ P O B ,  IIOCbIA09HbIX RYI;HKOB El: 

I I P O ~ O O T ~ O P H ~ M  YCTPO~CTB J,iW XpaHeHEIR H TPaHCIIOPTHPOBKH 

11po6, IIOAHOe OTCYTCTBHe T a p b I  H 3  ~OPOCELACTK~THOI?~ CTeKha;  

B KaYeCTBe M e p  IIpe,A,OCTOpOXHOCTE'I IIPOTHB @ H ~ I N ~ c K K X  TPaBM, 

OTPaBAeHHR TOKCENHbIMH r a 3 a M H I  KOHTaKTa K O X H  C XAOBHTbIMH 

B e q e C T B a M H  BCeMy IIepCOHCiAy, 3aHHMaK)IJ$3MYCR OT~OPOM I I P O ~ ,  

H ~ O ~ X O ~ M O  HMeTb  r a 3 0 3 a ~ k I T H O e  H p e a H H M a 4 H O H H O e  

060py~o~a~me ,  CrIaCaTeAbHbIe X K k e T b I  M CTPaXOBOYHbIe B e p e B K H ,  B 

s e M  HaqHOHaAbHbIe  ~ H $ , P o M ~ T ~ I  HCllbITb1BaK)T C e p b e 3 H b I e  

3aTPY&KeHMX. 

r ~ p o 6 ~ o n o r r n e c ~ ~ e  H ~ ~ N O A ~ H E I R  kIMeI0T B-HOe MH@OPMC~IJHOHHO~ 3 H a Y e H H e  

PjLR O g e H K H  IIOCA~ACTBM~I 3a rPR3HeHMR IIOBePXHOCTHOrO CTOKa I4 

3KOAOrHPeCKOrO COCTORHHX BO,A,HMX O ~ % ~ K T O B .  

r m p o 6 1 4 o ~ o r m e c ~ ~ e  H ~ ~ N O A ~ H I ~ X  B K a 3 a X c ~ a H e  rrpo~opp~cx TOSKO H a  

P e K e  Cb~p~apbe  no ,A,ByM ~ H o I J ~ H o ~ ~ M  - ~ E T T O ~ T A ~ H K T O H ~  M 300IIAaHKTOHY, 

KOTOPbIe B YCAOBHXX IIPOTOYHOCTH .I IIOBbIIIIeHHbIX C K O P O C T ~ ~ ~  T ~ Y ~ H H G  ,A,aIoT 

CmAClXeHHyro EIAEI HCKClXeHHyro K a P T H H y  yPOBHR 3al?PR3HeHHR BOAHOG MaCCbI. 

Hey~a.1~0 B M ~ P ~ H H ~ I ~  HHJQ?IKaTOPHbIe ( ~ I . A ~ H K T o H H M ~ )  ~ H O I ~ ~ H O ~ L I ,  O C O ~ ~ H H O  

300IIAaHKTOH, I I O P O ~ a I O T  HeCOOTBeTCTBHe BbIBOAOB H 3 a ~ ~ 0 9 e ~ M f 3  0 

3a rPR3HeHHOCTH B O M I  lIO r ~ p 0 6 ~ 0 ~ 0 r m e c ~ m  H r m P O X H M E n e C K H M  

I I O K a 3 a T e M M .  



McIIoxb3o~a~rne 3OOrvlaHKTOHa B ~ ~ ~ O ~ M O A O ~ ~ C K O M  MOHZfTOPMHre P e ¶ H b M  

CMCTeM M APJTHX BOAOTOKOB P e r H O H a  C MeTO,A,OAOmeCKHX II03HqMfi  H e  

onpasAmo. 

Pacnpoc~pa~e~me o n b I T a  r y q p o 6 ~ o ~ o r m e c ~ m  ~ccneAosa~&i, IIPOBOAI;IM~IX B 

Y 3 6 e k M c ~ a ~ e  H a  P e I T I O H a h b H y I o  CeTb, 110 HaLIIeMy MHeHHK), AaCT XOpOIIIMe 

p e 3 y h b T a T b I .  ~ ~ P O ~ H O A O ~ ~ C K ~ I ~ ~  MOHZfTOPHHr, K p O M e  TOrO, ,A,OCTaOYHO 

,A,eLUeBb~fi B y q  MOHHTOPHHra. 

B BOAOTOKaX Pe ITIOHa  U ~ H T P ~ R ~ H O ~ ~  A ~ H H  ~ m 6 o ~ e e  BbICOKOe HH&HKaTOPHOe 

3 H a q e H M e  HMeIoT  I IPHKpeIIAeHHbIe  6~0qe~03b1 I I ~ P H @ H T o H ~  H ~ O O ~ ~ H T O C ,  

KOTOPbIe pa3BHBafOTCR IIOBCeMeCTHO, ,A,aIoT CPaBHMMbIe pe3YAbTaTbI  IIO BC& 

~ ~ p ~ ~ p a @ W X e C ~ ~ f i  CeTM H KOTOPbIe MOXHO peKOMeH,il,OBaTb B KaT-IeCTBe 

IIpMOpHTeTHbIX HH,A,HKaTOPHbIX ~ M O ~ ~ H O ~ O B  ~ 0 6 ~ o ~ o m e c ~ o r o  MOHETTOPMHTa 

P e s H b I X  3KOCHCTeM PeITIOHa.  

B K a . r e c T s e  n H T e r p a R b H D  ~ p 0 6 ~ 0 ~ 0 r m e c ~ m  rro~a3a~enefi 
Pe rHOHaRbHOrO MOHEITOPHHra PeKOMeWYIOTCSX HHAeKCM MC ( H ~ ~ K C  

C~IIPO~HOCTEI) ,  EnM (~HOTIPI~CKE.I~~[ I I ~ ~ H @ H T O H H M ~ ~  HH&~Kc), MEM 
( M O $ , H @ ~ ~ ~ H ~ O B ~ H H ~ I ~ ~  ~ E I O T M ~ ~ C K H ~ ~  H ~ ~ K c ) ,  3 H a q e H H X  KOTOPbIX MOXHO 

HHTepIIpeTEIpOBaTb KaK C 1 1 0 3 ~ 4 H f l  OqeHKkI K a q e C T B a  B O W  (IIo CTaH&3PTHOMY 

K A ~ C C M @ & ~ K ~ T O P Y ) ,  T a K  IiI C I I 0 3 ~ 4 H f l  OqeHKH 3KOAOrEneCKOrO COCTOXHHX B O W b I X  



3. C y I I J e c T l 3 y I O q a ~  CHCTeMa CTaHAaPTHbIX r m P O X H M W I e C K k M  

~ a 6 r n ~ e ~ ~ H  H e  II03BOAReT IIpeACTaBHTb ~ P O X E I M ~ ~ C K E I ~  P e X H M  

K a K  H e I I p e p b I ~ H b 1 6  I IPOqeCC,  a M e T O U I  IIepeXOJ,a OT eJ,BHWIHbIX 

H 3 ~ e p e H H 6  XHMWIeCKOrO COCTaBa P e q H b I X  BOA K CPeJJ-IeMY I I P H  

IIPHHRTO~~[ rIaCTOTe H ~ ~ A T O A ~ H H ~ ~  II03BOAReT 3 T 0  CAeAaTb lLMIIIb C 

G O R ~ I I I O ~  CTeeIIHbIO ~ I ~ H ~ ~ ~ H H O C T M .  



2.3 O q e H ~ a  K a n e C T B a  IIOBepXHOCTHbIX BOA H O ~ O C H O B ~ H H ~  

I I ~ O C T ~ ~ H C T B ~ H H O B  CTPYKTYPbI CeTH C T ~ H ~ E T ~ ~  PerHOHaAbHOrO 

MOHETTOPHHra 

A~anr;rs  &,HHaMMKM KaPeCTBa  IIOBePXHOCTHbIX BOP, Pe rMOHa,  I I ~ o B ~ , T $ H H ~ I ~ ~  3a 
IIocAe,apHe 10 A e T  IIO 0 6 0 6 I . p H H b I ~  cpewerO,A,OBbIM I I O K a 3 a T e M M  ~ a 6 m ~ , e ~ ~ i i ,  
I I03BOhW1 ~b16pa~b H a H 6 0 A e e  3HaPMMbIe H 3  HEM - 3 T 0  KOH4eHTpaLl;HR 

MMHepaRbHbIX KOMIIOHeHTOB: 0 6 ~ 4 ~ ~  MMHepCV&i3aLl;MRI XeCTKOCTb B O W ,  

COAeprrtaHMe W M O H M ~ ~ H O ~ O  M HkITPkITHOrO a 3 0 T a ,  @~HOAOB, H~@T~IIPoP,YKToB, 

BeAJTXMHbI XnK M EnK,  KOH4eHTpaLl;HM T E K e A I J X  MeTaRROB H IIeCTIIqH,A,OB. 

K ~ n c n y  OCHOBHMX n o ~ a ~ a ~ e ~ e f i  OTHeceHM T a m e  4 H H T e r p a R b H b I e  

XapmTepEIcTEIKH KaPeCTBa  B o r n :  k I m e K C  3arpR3HeHHOCTM BO,A,M(M~B), 

~ ~ ~ H P Y I O I I J M ~ ~ C R  H a  CMCTeMe CTaH$,apTOB n,A,K H x a p a ~ c ~ e p H 3 Y I O ~ M f i  KAaCC 

K a P e c T B a ;  -eKC ca11po6~oc~~1 (MC), xapa~~ep~3yrorqETii f l O B e H b  CXIPO~HOCTH 

BOW1 IIO OPraHM3MaM - kIH#TKaTOPaM OpraHEmeCKOrO 3arPR3HeHkIR;  

~EIOTH'%?CK&~ I I ~ P H @ H T o H H ~ I ~ ~  M w e K C  (EnkI) M MO&,H@H~EI~OB~HH~IH 

~ H O T E N ~ C K E I ~ ~  H m e K c  (MEM) , xapa~~ep~3yro rq~e  6 ~ o ~ o m e c ~ ~ f i  macc 
K a q e C T B a  M 3KOAOrWTeCKOe COCTORHMe TI0 M3MeHeHHIo CTPyKTypbI  

IIPMOPEITeTHbIX 6 ~ 0 q e H 0 3 0 ~  I I ~ P M @ ~ I T o H ~  M ~ O O ~ ~ H T O C ~  B 3ClBMCHMOCTH OT 

06JIJer0 YPOBHR 3tWpR3HeHHX B O W O ~ ~ [  MaCCbI. 

, A , O C T O B ~ ~ H ~ R  OIJeHKa 6 ~ o ~ o r m e c ~ o r o  KaqeCTBa  lTOBepXHOCTHbnr BOA H kfX 

3 K O A O ~ e C K O r O  COCTORHHR OIIpe&,eAeHa Y ~ ~ ~ K E I C T ~ H O M  M HeKOTOPbIMH 

COlIpeAeAbHbIMM TePPHTOPHRMM, IIO KOTOPbIM HMeAaCb H ~ o ~ x o J , E ~ M ~ R  

r ~ p o 6 ~ o ~ o r m e c ~ a ~  H H @ O P M ~ E I R  (OKOAO 60% OT 061qero PMcAa 

H a 6 M O ~ a ~ e A b H b I x  C T ~ H U ; H ~ ~  B ~ ~ T H o H ~ ) .  B OCTaRbHbIX CAy¶aSIX 3aKNOPeHEIe  06 



3KOAOrWXeCKOM COCTORHHH CBOAHTCR K ~ K C I I ~ P T H O ~ ~  0IJeHKe H a  OCHOBe a H a i W 3 a  

o6qefi H H @ o ~ M ~ ~ H H  110 IIPEIHLI;HIIY aHaAOrOB. K ~ E I T ~ ~ H H  OIJeHKEI KaPeCTBa BOAbI 

IIpHBeAeHbI B I I P K I I O X e H m  1. 

M H ~ e p m s a q H ~  BOW H e  n p e s M r r r a e T  500~r /n  (0,5 lJA,K). 3 ~ a ~ e ~ m  EIIK, 
XnK, KOHIJeHTpaQHR HOHOB aMMOHHR H HHTPHTOB, KaK IIpaBKhO, H e  IIPeBbIIIIaeT 

nAK. 



1.  C H H X ~ H H ~  B IIOCAeP,HHe rOP,bI KaVeCTBa BO,A,bI OT 11 P,O 11 - 111 H 111 
KAaCCOB H IIOBbIIIIeHHe P O B H R  TPO@HOCTH HeKOTOPbIX M U S I X  H 

CpeJJIE;ar P e K  B 3 0 H e  @OPMHPOB~HHR CTOKa B r O P H O - I I p e ~ O p H O M  

noxce,  TO O ~ ~ P C H X ~ T C R  ycmux~amqeiic~ y p 6 a ~ ~ 3 a q ~ e G  
OKpyHtaIoIqEnr  A ~ ~ ~ L Z I : ~ @ T O B ,  PaCILIHpeHHeM PeKpeaKIJHOHHbIX 3 0 H ,  

y s e m m e H m e M  3a60p0~ B O ~  3x3 ~ a m x x  p e K .  

2. C H H X e H H e  o61qero V O B H R  OPraHBW3CKOrO 3 a r P R 3 H e H H R  H YPOBHR 

C ~ I I ~ O ~ H O C T H  BOP,OTOKOB, a TaEoKe Cpe,A,HerO,A,OBbIX K O H ~ ~ H T P ~ ~ H ~ ~  

HOHOB &MMOHHR, HETTPETTOB, H ~ @ T ~ I I P O P , ~ K T O B ,  ITeCTH4M,A,OBl 

Q~HOAOB B 3 0 H a X  IIOBbIIIIeHHbIX aHTPOIIOreHHbIX HaI'PY30Kf ¶TO 

CBR3aHO C 0 6 ~ 4 ~ ~  CIIil,&,OM lIPOH3BO)l,CTBa El 6 o ~ e e  B ~ I C O K O ~ ~  

BOjlJIOCTbIO IIOCA€?P;HMX AeT. 

3. M H ~ e p a h b ~ b I i i  COCTaB H 3 a r p R 3 H e H H e  M e T W a M H  IIOBePXHOCTHbIX 

BOP, B ~ H T P O I I O ~ ~ H H O ~ ~ [  3 0 H e  3a IIOCAeAHHe 10 AeT C W e C T B e H H O  H e  

H3MeHkfRI.fCb. 

2.3.2 3 o ~ u p o ~ a ~ u e  ~ a 6 m g a m e n a ~ o f i  cemu no Kaqecmy ~ogaz .  
Memogonorusr SOHUPOBaHUIZ 

B npoqecce B b I r r o m e H m x  D p o e K T a  6ma pa3pa6o~a~a M e T o a o n o m  

s~ono rmec~oro  ~ O H H P O B ~ H H R  ~ p o r p a @ m e c ~ o G  cem. 

B O ~ H H K ~ H ) ~  IIOP, BIIE;IRHHeM CiHTPOIIOreHHbIX H a r P Y 3 0 K  H e O j l J I O P O ~ O C T b  

KaVeCTBa BOAHbIX MaCC H 3KOAOrH¶eCKOl?O COCTORHHR B PeYHbIX 3KOCHCTeMaX, 

MOXHO @ O P M ~ R E ; I ~ H P O B ~ T ~  B L~;H@POBOM B m e  C I IOMOmbIo 0606qe~~b1x 
H H T e r p a h b H b I X  I I o ~ a s a ~ e n e i i  - ElH$,eKCOB M3B, MC, EnM, MEM. 
M C I I O A ~ ~ O B ~ H H ~  3TEM HH,A,eKCOB IIO3BOnwLO I IpeP ,CTaBmb ~ ~ p ~ r p a @ P F X e ~ ~ y I o  
C e T b  B B W e  KOHTPaCTHbIX BOJ,HbIX MaCC, XaPaKTePH3YIOqEMCR XOPOIIIEIM, 

YAOBAeTBOpETTeAbHbIM EUW HeYP,OBAeTBOpETTeAbHbIM 3KOAOIXFIeCKHM COCTORHHeM 

H KaVeCTBOM B o r n ,  a T a K x e  B b ~ ~ ~ b  IIePeXO,A,HbIe JFXaCTKH, KOTOPbIe 

X a p a K T e p H 3 y I o T C R  IIPOMeXyTOPHbIM ' H ~ Y C T O ~ E I B M M  3KOAOIYVIeCKHM 

COCTORHMeM. 

B ~ I R B A ~ H H ~  TaKMX 3 0 H  H H ~ ~ N O A ~ H E I ~  3a EM # ~ H ~ M H K o ~ ~ [  II03BORReT H a  I IpaKTHKe 

peCLAH30BaTb IIpeP,CTaBAeHH€? 0 T a K  H ~ ~ ~ I B ~ € ! M o ~ T  " K ~ ~ C H O H  nep~e",  
I I p H 6 m e ~ H e  K KOTOPOH IIepeXOP, 3a H e e  II03BORFIeT $,HaTHOCTEIPOBaTb 

IIOAOXl.rreAhHbIe EYlEI OTPHIJaTeRbHbIe T P e w  3 K O A O ~ e C K O ~ O  COCTORHHR 

P e g H b I X  CHCTeM, IIOCKORbKY HMeHHO T a K H e  30Hb1, H a X O $ , X ~ H e C R  B COCTORHHH 

H ~ Y C T O ~ H B O ~ O  PaBHOBeCHR, ~ m 6 0 A e e  Y.yBCTBHTeRbHbI K N O ~ ~ I M  

I I O A O X ~ e A b H b I M  EiW OTPH4aTeRbHbIM aHTPOIIOreHHbIM B O ~ P , ~ ~ ~ C T B E W M .  



3 ~ o n o r m e c ~ o e  ~ O H M P O B ~ H H ~  ~ P O B O ~ , ~  c IIOMOUJ~IO cpemeroAosbIx rn 
eXeMeC5FIHbIX 3HaqeHEIG MH,A,eKCOB EnM M MEM, KOTOPbIe Cl?AEi.XCHBaIOT 

BbICOKOPaCTOTHbIe @AYKTY~VEIM, X a p a K T e p H b I e  &W @ E I ~ ~ K o  - XEIMkmeCKEM 

I I o ~ a 3 a ~ e A e f i ,  H AaIOT OJJ30BpeMeHHO yCpe,A,H€?HHyKl X a p a K T e p E C T E K y  

~ E I O A O ~ ~ ~ C K O T O  K a q e C T B a  B O W ,  a T a m e  ~ H T e l ? p W b H ~  0LI;eHKY 

3KOAOl?kmeCKOrO COCTOXHEIX pa3AEmHbIX YTIaCTKOB B O w b I X  O ~ ~ ~ K T O B .  3a 
f ' ~ ~ a ~ ~ ~ ~  ~ ~ P T Y "  IIpMHEIMaeTCR 3 H a q e H M e  EnM M MEM P a B H O e  4,s. 

3 ~ c n e p ~ ~ b 1 2  a ~ m 3  B c e r o  rpa@mec~oro M a T e p n a n a  I I O ~ B O ~  H ~ M  B w e m b  

BH'TPEI  B O A O C ~ O P H ~ I X  6accef i~o~  M IIO ,AjWHe OCHOBHbIX BOAOTOKOB 

KOHTPaCTHbIe H IIepeXO&,HbIe P a C T K M  B 3aBMCEIMOCTM OT KaUeCTBa B O m I  &W 3 0 H  

@OPMEIPOB~HHR, aKTMBHOr0 I I O T P ~ ~ A ~ H M R  EI PaCCeHBaHMX IIOBePXHOCTHOl?O CTOKa 

M OlIPeAeAHTb 6a30~b1e CTaHIJEIH MOHEfTOpMHra p/lFi 3TIinr P a C T K O B .  

2.3.3 KnaccuQlu~ayurr Kasecmsa noBepxnocmahrx ~ o g  peruona 

Ha OCHOBe l I p O B e ~ e H H O r 0  3 ~ o ~ o r m e c ~ o r o  30HEIPOBaHEIX pa3pa60~a~a 
IIpe,A,BapMTeAbHaR 3KOAOrkmeCKaR K A ~ c c M @ H K ~ ~ H Z  IIOBepXHOCTHbIX BOA. B 
3 K O A O ~ e C K O M  OTHOIIIeHEIM BOAOTOKM M BOAOeMbI PerEIOHa YCAOBHO MOXHO 

pa3Aelll;rrb H a  IIIeCTb TMIIOB ( P M C . ~ ,  ~a6n.2): 



npH~e ,A,eHHbIe  IIIeCTb TkInOB COCTORHH~ BOAHbIX O ~ % ~ K T O B  IIp€?)l,CTaBMH)T ~0606 
c~oeo6pa3~b16 ~ K O A O T Z . N ~ C K M ~  pR,A,, B KOTOPOM IIOCAeAOBaTeAbHO H3MeHRIOTCB 

J,HaIIa30HbI ~ H ~ P ~ H H G  HHTerpa/LbHbIX ~ ~ P O X H M H ¶ e C K E M  H r&z$,p06~10~0rmec~k~ 

XapaKTepPICTPIK KaPeCTBa BOA. 



K ~ Y ~ C T B O  IXOBepXHOCTHbIX BOA 

Ta6nnqa 2 
~ K O A O ~ H Y ~ C K O ~  COCTOSIHHe IIOBePXHOCTHbIX BOA 

~ K O A O ~ U ~ ~ C K O ~  

COCTORHIle 

@ O H O B O ~  

X o p o l r r e e  

Y ~ O B A ~ T B O ~ H  - 
T e A b H o e  

~ I T ~ ~ ~ X O A H O ~  

( C O C T O X H ~ ~  

H ~ ~ P R ~ ~ I - M S )  

H e y ~ o B n e ~ ~ o  - 
p m e m ~ o e  

~ O X O ~  

~ I I A ~ O X E ~ M I ~ ' I ~ C K H ~  XapaKTepI lCTI lKI l  ~ ~ ~ p o 6 u o n o r ~ ~ e c ~ ~ i e  XaPaKTepIlCTEiKEi 

HaxGonee xaparc~ep~bre 
n o ~ a 3 a ~ e m  , B emxqax  

mK 
Mmepamsaqm - 0,1k0,2 

@ e H o m  - 0-2,o 
H~@T~IIPO,&,YKT~I - 0 -0,l 

M e w ,  XpOM - o,? - 3,O 
@ ~ H O M  - 3,O -4,O 

H ~ @ T ~ I I ~ o A J T T ~ I  - 0,5 - 1,o 
M e w ,  XpOM - 1,o-4,o 

H q m ~  - 1,o 
m~epamsaqxa - 0,5-0,8 

C@e~om - 0,3 
~ e @ ~ e n p o ~ y K m  - 1,O - 3,O 

M e w ,  XpOM - 2,0 
H H T ~ H T ~ I  - 2,o-40 

n e c m q ~ ~  - 3,O - 5,O 
M M H ~ ~ W ~ ~ I J I ~  - 1,o - 2,0 

(pe~0hb1 - 3,O 
M M H e p a m 3 a q x c I  - 3,O - 4,O 

@ e ~ o m  - 3,O 
XPOM - 3,O -5,O 

( D ~ H O I L ~ I  - 3,O 
n e c m q ~  - 3,O -5,0 

XPOM - 10,o- 15,O 

3~onomecxoe  c o c ~ o c ~ m e  / 
c ~ p y ~ ~ y p a  BO- 
6xoqe~030~ 

M3B 

0,2 - 0,6 

0,6 - 1,o 

1,o- 1,5 

2,o-2,s 

2,5 - 3,O 

4,O - 8,O 

E c T ~ c T B ~ H H ~ I I %  I ? ~ H O C @ O ~ .  0,5 - 1,s 9- 10 
n p x p o j i p b ~ f i  p e m o ~ w  - 
H ~ I B  YPOBeHb  \COCTORHH~. 

M 3 M e H e H ~ l e  re~oC@o~,a,a B 1,5 - 1,7 7 - 8 
I - ~ P ~ A ~ A ~ X  20 - 30% 

- 

M 3 M e H e H ~ l e  r eHOC@Oma B 1,7 - 2,3 5 - 6 
npe~enax 30 - 50% 

M ~ M ~ H ~ H H ~  ~ ~ H o @ o H , & ~  B 1,9-2,4 4,s 
npe~enax 50 - 60%. Hapy - 
I I IeHHe 3KOAOI%NeCKOTO 

paBHOBeCElrr. 

M s ~ e ~ e m e  r e ~ o C @ o ~ ~ a  B 1,9 - 2,5 4,O 
npe~enax 60 - 80%. Aerpa - 
pWuR ~ K O A O I ~ N ~ C K O ~  

'=TPF='YPbI 
M ~ M ~ H ~ H H ~  I'eHO@oH,$a B 2,6 - 4,O 0 - 3 
npe~enax 80 - 100%. m y  - 
~ o K E ~ I %  3 ~ 0 n o ~ e c r n f i  
perpecc 

Knacc 
~aqecma 

I - 11 

11 - 111 

111 

111- 

N 

V-VI 

MC EnM, 
MSM 



2.3.4 Onpegene~ue cmamyca cma~quii na6mgenuii 

K h a c c ~ l @ r n ~ a q ~ x  K a Y e c T s a  H THIIOB n o B e p x H o c T H m x  BOA, npme,a ,eHHm B 

npe*qa,yxqeM p a s ~ e ~ e ,  ~ p e 6 y e ~  T a K o r o  n p o c T p a H c T s e H H o r o  pa3~e1qe~1-m cem 
CT~HIJHG,  Y ~ 0 6 b 1  6 b I A a  P e a h b H a R  BO3MOXHOCTb KaYeCTBeHHO H KOAWIeCTBeHHO 

0IJeHE.rra ITpOIJeCC H3MeHeHHR YPOBHR 3aQR3HeHMR BCeX BbweAeHHbIX 3 0 H .  M ~ I  
n p e p / I a r a e M  B c e  c T a H q H m  H ~ ~ J U O A ~ H H ~ T  p a 3 ~ e m b  H a  Y e m p e  K a T e r o p m  B 

COOTBeTCTBHH C E X  ~ K O A O ~ E . N ~ C K O ~  Pi ~ H H H c T ~ ~ T H B H o ~ ~  3HaYHMOCTbIO H 

3 u a Y a M H ,  Pe I l I aeMbIMH P e r H O H W H b I M  MOHETTOPMHTOM. 

T a ~ a  C e T b  6 y ~ e ~  HMeTb  CTaTyC P e X H M H O  - o I I ~ ~ ~ T H B H o ~ ~ ,  IIO3BOAITT IIOAYgaTb 

H H @ o ~ M ~ ~ H I O  ,&AHTeRbHOrO XPaHeHkIR r;YSR BbIRBAeHHR MHOrOAeTHEX T P e m O B  

K a q e C T B a  IIPHPOAHbIX BOA M MOXBT CAyXHTb 6a306 0LI;eHKEI H 

I IpOrH03HPOBaHHR KaYeCTBa BO,A,bI H 3 K O A O ~ e C K O ~ O  COCTOSIHPDl OCHOBHbIX 

B O A O C ~ O P H ~ I X  6acce f i~0~  B p e m o H e ,  ~ ~ ~ t o s a  Mex,A,yHapojpbIe 

( ~ p a ~ c r p a ~ m ~ ~ e )  BOWI H KOH@AE~KTHM~ SOHH. 

2.3.5 ITpocrnpa~cmse~~crrr cmpymypa peruo~ananoii cemu 
cma~quii ~ a 6 m g e ~ u i i  

KPHT~PIIE~: OIITHME13a4HII. Ha OCHOBaHHH aHW3a 60RbIII0r0 MaTepHtULa, 

K a c a m r q e r o c x  o 6 a e ~ a  M I I p o c T p a H c T B e H H o r o  p a c n o A o x e H m  C T ~ H ~ H G ,  K a Y e c T B a  

BOP, H er0 IIPOCTpaHCTBeHHO - B P ~ M ~ H H O ~ ~  ~ H a M k I K k l :  3a I I O C A e m H e  10 AeT, 

pe3YRbTaTOB 30HHPOBaHMR H K A ~ c c H @ H K ~ L ~ ; M ~ I  IIOBePXHOCTHbIX BOA P e r H O H a ,  

060611~eHk1R C B ~ A ~ H M ~  06 HCTOYHHKaX 3 a r P R 3 H e H H R  H B m a X  BOAOIIOAb30BUHR, 

a T a m e  B COOTBeTCTBHH C IIPHHqHIIaMM kI3AOXeHHbIMH B p a 3 A e A e  2.1. 6ma 
IIpep / IOXeHa  C e T b  C T ~ H ~ H ~  Pel3IOHaRbHOrO MOHETTOpHHra Ka+IeCTBa 

IIOBepXHOCTHbIX BOA. 

H e ~ o ~ o p b ~ e  o6rq~e IIPHHIJHIIbI H KPHTePHH O I I T H M H 3 a L l ; ~  CeTH 

M o H m o p m H r a ,  c o 6 m ~ e ~ ~ e  KOTOP~IX A O ~ O  r a p m T k I p o s a T b  ee 
O T r r H M W H y K )  IIPOCTpaHCTBeHHYIO pa3peIIIkIMOCTb H 

PeIIPe3eHTaTHBHOCTb I I o A ) ~ ~ ~ ~ M o ~  H H @ O P M ~ H H  0 Ka¶eCTBe B O W  

c n e p N K l r q u e :  P e r H o H a R b H a  c e n  C T P O ~ C R  H a  6a3e C y n q e c T B y r o q m  
HaqEIOHaRbHbIX C T ~ H ~ F I ~ ~  H ~ ~ N ~ $ , ~ H E . I ~  H paCIIOAaraeTC5l H a  
I W $ , p O A O ~ e C K k n r  IIOCTaX EI CTBOpaX K A H  B ~ N X ~ H  HEM; 



YYMTbIBaeTCR IIPOCTPaHCTBeHHaR HeO#IOPO,A,HOCTb K a q e C T B a  

IIOBepXHOCTHbIX BOP, B P e r H O H e  B COOTBeTCTBHH C IIPOBeAeHHbIM 

3KOAOTCFIeCKHM 30HHPOBaHHeM H K A ~ c c H @ H K ~ I J H ~ ~ ~ [  (6 KAaCCOB 

K a g e C T B a  H THIIOB 3KOAOrIimeCKOrO COCTO~~HHS) ,  H 

rF&A,pOXHMEIYeCKHM ~ ~ I % o H E ~ ~ o B ~ H H ~ M  TeppHTOpPiH (1 1 
rF&A,pOXHMZFTeCKKX P ~ ~ ~ O H O B )  ; 

,&M cTaHIJHij[, BXOWIIJMX B PerHOHaRbHYIO CeTb, p a 3 p a 6 0 T a ~ b I  @OPMW 

IIaCIIOpTOB, OCHOBaHHbIe H a  P e K O M e W a I J H S X  CHCTeMbI TCMOC/Bo,qa. 0 6 p a 3 I J b 1  

r r a c n o p T o B  H a  n p H M e p e  C T ~ H ~ H H  H a  p. AMyAapb~ - r. Kepm H K o I I e ~ P , a r c ~ o r o  

B o A o x p m m q a  E p m e a e H b I  B I T p m x e ~ n k ~  3. 

I?pe,A,AaraeTC53 O P r a H H 3 0 B a T b  CTaHIJHH H IIPOBO,4HTb H ~ ~ N O P , ~ H H R  B 

C ~ ~ ~ I . ~ ~ A ~ K C K O M  ~ H O C @ ~ P H O M  3aIIOBepf-IHKe ( K ~ I P ~ T J C T ~ H )  IIO aHahOlYlH C 

cJT~.IJ~cTB~K)IIJ~~ cTaHIJHefi  B % ~ T K ~ / L ~ C K O M  3aIIOBeP,HHKe ( Y ~ ~ ~ K M C T ~ H ) ,  K O T O P O ~ ~  

H ~ O ~ X O A E ; ~ M O  I I p w a T b  pe rk10HaRb~b1f i  CTaTyC, BKNOPHTb ee B Pe rHOHahbHJTO C e T b  

H ~ 0 3 0 6 ~ 0 ~ H T b  rwPOXHMI. IpeCKHe H ~ ~ N o P , ~ H H R .  

H e o 6 x o P , H ~ o  T a K X e  OpFaHH30BaTb  CTaHIJHH H IIp0BOAE;rTb H ~ ~ N O A ~ H H S I  H a  TaKMX 

KPyTIHbIX HPpHraIJHOHHO - C ~ P O C H ~ I X  BOAOeMaX, KaK 03. capb1KaMb1IJ.I 

( T Y P K M ~ H ~ )  H CHCTeMa A p ~ a c a 6 c ~ m  o3ep ( Y ~ ~ ~ K M c T ~ H )  M B O ~ O ~ H O B E T T ~  

H ~ ~ A I O A ~ H H S  B aKBaTOPHH A p C W L b c ~ o r o  MOPS. 



@ O H O B ~ I ~  CTaHIJHH 11 K a T e r O p H H  - CTaHIJHH ~ ~ C C ~ ~ H O B O ~ O  3 H a Y e H H R ,  K O T O p b I e  CAJOKaT ,4jW 
OlTHCaHHR @OHOBO~O COCTORHHR 6 a c c e f i H O ~  OTAeAbHbIX p e K .  

C T ~ T ~ C  CTaHqHH 

1. ~ 0 ~ 0 B b I e '  CTaHUMH I M 

11 K ~ T ~ ~ O P ~ H  

2. CTWHM BbIfIBAeHMR 

T~H,~.$~HIJ& 

3. C T ~ H ~ E I H  
PaCIIOAOXeHHbIe B 

n p 0 6 ~ e M ~ b I X  H 

KOH@A~IKTH~IX 3 0 ~ ~  

4. C T ~ H ~ H H  ~a 
T p a H c r p a H m H b I X  H 

norpmmbnr pe~ax. 

u ~ b  

O I I P ~ P , ~ ~ ~ H H ~  

eCTeCTBeHHOr0 

C O C T O ~ B  ~aqecma 
B O ~ I  ~ o ~ o c 6 o p a  EI/LE~ 

p e m o H a  B 4-OM 

O U ~ H K ~  T ~ ~ H c @ o P M ~ I J M M  

~arecma BOW ~a 
B O A O C ~ O ~ ~ ~ .  O q e H K a  

CTelIeHH B/LUIIHEIR H a  

~ a ~ e c m o  BOW 

BOP,OIIPMeMHHKa. 

' M H @ O P M ~ B  i+ 
o n p e A e A e m  ~ P ~ H H  

E13MeHeHEZ4 KaYeCTBa 

BOW, ~ p a ~ s m a  
~ C I ~ P R ~ H ~ H H I %  M 

~ e w e ~ q ~ l i i .  O q e ~ ~ a  
MHOTOA~THI~X q e - ~  
M ~ M ~ H ~ H E Z S  K ~ Y ~ C T B ~  

B O W .  

K o q o a  3a 
3 K O A O ~ e C K U  OlIaCHbIMM 

y r a c n c a ~ ~  M npoqeccm 
EIX pea6ahu~aqm-i. 

O q e ~ ~ a  
~ p a ~ c r p a ~ m o r o  

nepe~oca s a r p x s ~ e ~ d  
MeX,b,y COnpeAeAhHbIMH 

r o c y A a p c m a M H .  O q e ~ ~ a  
smwa oTAefiHEzXx 

r0cy~apc-r~ B yxyjipemie 
K ~ Y ~ c T B ~  BOP, 

TpaHCrpClHWIHbIX PeK.  

OCHOBH~I~ KpElTepNEi 

~b16opa 
P ~ C I I O A C ~ ~ ~ ~ ~ T C R  B O T W H b I X  

HeHaPyUIeHHbIX 6accei3~ax 
B P , ~  OT: 

- HCTOYHE~KOB sarprrs~e - 
=; 

- HaCf?AeHHbIX nyHKTOB, 

Aopor H  OH p e K p e a q m ;  

- paspa60~0~  ropHbDC 

~ecTopoqeH&& 

n p e ~ y c ~ b e ~ b ~ e  

~ W I ~ I K ~ ~ ~ I I J M ~  YaCTKU,  

m e  KOTOpbIX H e T  

KpYIIHbIX HCT09HliKOB 

sarpas~em;  o T c y T c T s x e  

uo,a,nopa BOW 133 

l I p H H H M m I I J e r 0  BO#IOrO 

0 6 3 e ~ T a .  B m e  C ~ P O C O B  

KOMeKTOPHO - ,&JX?Ha;PCHbM 

BOP, c ~pyrnmx O P O I I I ~ ~ M ~ M  

MaCCHBOB M CTO- BOP, 
r o p ~ o  - ~ , 0 6 h l ~ i u o l q e i i  

II~OMIJI.U.M~HHOC~. 

~ K O C E I C T ~ M ~ I  KPyTElblX 

BeTAaHAOB, 0 6 p a 3 0 ~ a ~ ~ b m  
xppHraqti0HHma-i 

c 6 p o c a ~ ~ .  
n o c ~ o ~ m o e  npesbmemie 

~ M ~ Y ' K w ~  
no~asa~eneii ~ a ~ e c ~ s a  (10 
A ~ T ) .  Tewe~qm K ~ O C T ~  

no~asa~eneii moxoro 
K a q e c m a .  A e r p a ~ a q m  

BO- ~ M o ~ ~ H o ~ o B .  

I T o r p a m - m ~ b ~ e  p a c m  peK.  

Y ~ a c m  ~ p m c r p a r n ~ b ~  

p e K  H a  T e p p m o p z i x  

OTP,eAbHbIX rOCYAaPCTB, B 

pai?o~ax ~ p y m r b l ~  

~ a c e n e ~ ~ b m  II~HKTOB, 
M O ~ ~ M  C ~ P O C O B  

KOMeKTOpHO - WeHCUKHbIX 

BOP,, EICTO'IHEIKOB l IHTbeBbE 

~0~03a60p~bm 
COOPYX~HM&, KpyLIHbM 

opocmeasbnr K ~ ~ A O B .  

P ~ C A O B H ~  B o P , o x p ~ a .  

Tnn BOAHOrO o 6 s e ~ ~ a  

YZI~CTKI.I BepXOBbeB p e K  C 

eCTeCTBeHHbIM 

( ~ e ~ a p y m e ~ m )  
W o n o m e c m M  p e m m o M  

O C H O B H ~ I ~  PeKEl B rIpeAeAaX 

OTP,eAbHbIX BOAOC~POCH~IX 

6accefmo~. OCHOBH~I~ 
B O A O X p a H ~ a ,  KPyTIHbIe 

~ p m a q o ~ ~ o  - c 6 p o c ~ h 1 e  

03epa. 

Bce TMIIbI BO#Ibm O ~ ~ ~ K T O B  

~o~oxp-a) 
np06neimbm M 

KOH@AMKTHFJX 3 0 ~ .  

T p m c r p m m ~ e  pem. 
Bo~oxpammqa H a  

~ p a ~ c r p a ~ ~ ~ ~ b m  p e K a x .  



/V rpa~t4qbl 

~ O C T ~ I  

A/ P ~ K U  

Osepa 









n a 6 0 p a ~ o p ~ ~  BCeX ~ O C ~ ~ ~ ~ C T B  HCIIbITbIBaIoT OCTPJGO H ~ O ~ X O W M O C T ~  B 

I IIePeHOCHbIX, IIOPTaTHBHbIX EIOHOMeTpaX, pH - M e T p W ,  KOHAYKTOMeTPaX, 

CeHCOpaX ,A jW BbIIlOAHeHEIR IIOAeBbIX ~ a 6 ~ 0 , A , e ~ ~ f i ,  B COBPeMeHHbIX OIITWECKkM 

npm6opax1 11p~6opax p j ~  o n p e A e n e H m  p a c x o A o B  BOW, n e p e p B E u R H b I x  

I na60pa~op~m.  B H a c T o z q e e  B p e M x  T m H e  11o~a3a~em K ~ K  pH, T e M n e p a T y p a ,  

EH, ~ A ~ K T ~ O I I ~ O B O , A , H O C T ~ ,  c o A e p x a H H e  K H c n o p o A a ,  ~,BYOKHCH ymepoAa, 
OKEICMeMOCTb B BOAe OTIpeAeRRIOTCR YCTapeBIIIHMH MeTOAaMH. M3 - 3a 

I OTCYTCTBHR MHOl?kM AaMII H H 3 K a  B03MOXHOCTb aTOMHO - ~ ~ C O P ~ ~ E ~ O H H ~ I X  

C I I ~ K T ~ O @ O T O M ~ T ~ O B  B OIIPeAeAeHHH T R X e h b I X  MeTahhOB. ~ ~ H M ~ H R ~ M ~ I ~  

C I I ~ K T P O @ O T O M ~ T P ~ I  H e  HMeIOT aBTOMaTMZIeCKOr0 BBOAa npo6 H P a C P e T a  

I K O H ~ ~ H T ~ ~ I @ .  M3 - 3a ~ e A b H O r O  CPOKa C A Y X ~ ~ I  s a C T 0  B b I X O w T  H 3  CTPOR 

ra30XEIIPr;OCTHbIe ~ p O ~ a ~ O r p a @ b ~ ,  OTC~TCTBYIoT 3a I I aCHbIe  PaCTH K HBM, H e T  

H~o~xo ,A ,HM~IX C O P ~ ~ H T O B ,  HeIIOp,BHXHbIX @a3 H p a C T B 0 p ~ ~ e A e f i  



Ta6n~iqa 5 
nepe!I€?~b H ~ O ~ X O ~ E ~ M O ~ O  O ~ O P Y A O B ~ H H I I  AAR aHaAEi3a  KaUeCTBa 

IIOBepXHOCTHbIX BOP, H a  CTaHqHIIX MOHEiTOPEiHTa 

H ~ H M ~ H O E ~ H H ~  
O ~ O ~ ~ A O B ~ H H S  

1 . U ~ a h a  PH 
KWOpHMeTpll - 

YeCKELFI 
2.lIonesax 

na6opa~op~3.x 
~ .MH#~K~ToPH~R 

Gpara  PEMANON 
1 - 12 

4 . I l epe~oc~o i i  
CiIGLWi3aTOp B O G 1  

Horiba U - 10 
5 .B~~yahb~b1e  

KahOpHMeTpWIeCKEi 
e MyAbTEITeCTbI A, 

B, C, G 
6. ~IOPT~TEIBH~I~~ 

pH - ~ e T p  PH - 90 
7. ~ O P T ~ T M B H ~ I ~  

OKCHMeTp 
OX1 - 96 

K ~ ~ ~ x c T ~ H  
HMeeT/Tpe6. 

1/21 

1/21 

10/2 1 

1/21 

1/21 

1/21 

1/21 

K ~ I P ~ " ~ I ~ c T ~ H  
HMeeT/Tpe6. 

1 /4 

1 /4 

10/4 

1 /4 

1 /4 

1 /4 

1 /4 

T ~ ~ E I K H C T ~ H  
HMeeT/~pe6. 

1/16 

1/16 

10/16 

1/16 

1/16 

1/16 

1/16 

TYPKM~HHCT~H 
HMeeT/Tpe6. 

1/12 

1/12 

10/12 

1/12 

1/12 

1/12 

1/12 

Y ~ ~ ~ K E I C T ~ H  
kiMeeT/Tpe6. 

1 /24 

1/24 

10/24 

1 /24 

1 /24 

1 /24 

1 /24 



H ~ ~ ~ M ~ H o B ~ H H ~ ?  
O~OPYAOB~HEIR:  

1 .CII~KT~O@OTO - 
MeTpbI C a  - 26, 

CQ-46 
~.@oToKE~Ao~H - 

MeTpbI KQK 
3.@~yOpHMeTpb1 

Ksam 
4.Mo~o~epb1 

M- 1 1 5 ~ ~  PH- 
673 

5 . C p m ~ b 1 e  
r n ~ a @ ~  

6 . T e p ~ o c ~ a ~ b 1  
? . A ~ o ~ ~ o a 6 c o p 6  - 

~ H O H H ~ I $ ~  

cne~Tpo@o~o~eTp  
8.XpOMaTOrpa@bI 

~ . ~ M E I H ~ C ~ ~ H T H ~ I  
$i 

CII~KT~O@OTOM~TFI 

Cpcl-2 
lO .Cne~~po@o~o  - 

MeV 
NANOCOLOR 

SM-1 
11 . I Iepe~oc~o$i  

C ~ ~ K T P O @ ~ T O M ~ T ~  
Hach - DR/?00 
1 ~ . A T O M H O ~ ~ C O ~  

~ ~ ~ E I O H H ~ I ~  

c I I~KT~o@oToM~T~ 
AAS-5 

13. Macccne~~po  
MeTp ICP - MS 

14. M H @ P X P ~ C H ~ I $ ~  
cne~Tpo@o~o~eTp  

Spekord - IR 

K ~ ~ ~ x c T ~ H  
HMt?eT/Tpe6. 

2/3 

2/3 

2/3 

2/3 

1 /3 

1 /3 
2/1 1 /2 

TOAbKO B 
AhMan1 
TOAbKO B 

AhMa~b1 

1 /3 

2/3 

1 /3 

1/3 

1 /3 

K ~ I P X W ~ C T ~ H  
EiMt?eT/Tpe6. 

2/2 

2/2 

2/2 

2/1 2/1 

1 /2 

1 /2 
1 /2 

1 /2 

2/2 

1 /2 

1 /2 

1 /2 

TypKMeHli~~aIi 
Ei~eeT/Tpe6. 

2/2 

2/2 

2/2 

2/2 

1 /2 

1 /2 
1/1 

TOAbKO B 
Arrrra6~e 

1 /2 

2/2 

1 /2 

1 /2 

1 /2 

T ~ & ~ C ~ K E ~ C T ~ H  
EiMeeT/Tpe6. 

2/ 1 

2/ 1 

2/ 1 

1/1 1/1 

1/1 

1 /2 
1/1 

TOAbKO B 

Ayru-Ge 

1/1 

2/ 1 

1/1 

1/1 

1/1 

Y ~ ~ ~ K E X C T ~ H  
E¶Me€!T/Tpe6. 

2/3 

2/3 

2/3 

2/3 

1 /3 

1 /3 
2/ 1 1 /2 

TOAbKO B 
T ~ I U K ~ H T ~  
TOAbKO B 

T a u m e ~ ~ e  

1/3 

2/3 

1 /3 

1 /3 

1/3 



P e 3 y A b ~ a ~ b 1  H ~ ~ N ~ A ~ H E I G  3a COCTaBOM El C B O ~ ~ C T B ~ M H  IIOBePXHOCTHbIX BOA H a  

p e r E l o H a h b H 0 H  CeTEl M0HEITOPEl:Hra P,OAXHbI 6b1~b ITPeACTaBAeHbI B B q e  

eXerOP,HHKOB KaqeCTBa ,  B KOTOPbIX IIOMeK@IOTCR CBe,A,eHHR 06 H3MePeHHbIX 

KOHIJeHTPqElXX IIO CTBOPaM H a 6 r n P , e ~ x f i ,  a T a m e  B BH,iJe CJIPEIBOYHHKOB 

( 0 6 3 0 ~ 0 ~ )  COCTORHEIR K a q e C T B a  IIOBePXHOCTHbIX BOP, B Gaccefi~e Apaiu,c~oro 
MOPR, XapaECTepkI3YIOqkM COBpeMeHHOe E X  COCTORHEle H TeWeHIJE lH pa3BEITHXf 

KOTOpbIe,  BepORTHO, AOAXHbI BbIIIYCKaTbCX KClX$,bIe 3 - 5 AeT. 

M H @ O P M ~ ~ H R  B o63ope p , o m H a  0 6 0 6 1 q a ~ b c X  no 6 a c c e H ~ o ~ o ~ y  J I P M H q W  

COrAaCHO reHe3ElCa  IIOBePXHOCTHOrO CTOKa: IIOCAe,%,OBaT€?AbHO OIIkICbIBaTb 

KaqeCTBO BOP, IIO OTAeAbHbIM BO~I,OC~OPH~IM 6 a c c e H ~ a ~  H CTBOPaM 

M e ~ y H a p O W . I b I X  p e K  OT 3 0 H b I  @OPMHPOB~HHR A 0  3 a M b I K W ~ E M  y9aCTKOB. 

CGop, KOHTPOAb El I I ePBPNHaR 06pa60~~a  MaTepElaAOB H a 6 ~ o A e H E l : f i  AOlvnHbI 

BbIIIOAHRTbCR HaIJkIOHahbHbIMH q e H T p a M H ,  KOTOPbIe H e C y T  OTBeTCTBeHHOCTb 3a 
KaqeCTBO I I ~ ~ P , C T ~ B M ~ M O ~  HH@0pMaIJElEl El B YCTaHOBAeHHbIe ( C O ~ A ~ C O B Z H H ~ I ~ )  

CPOKEl IIpeP,CTaBMIOT YHH@HIJHPoBZHHY~~ EIH@OPM~IJHIO JIO 

M ~ x ~ o c ~ P , ~ ~ c T B ~ H H o ~ ~ / ~ ~ M o H ~ / L ~ H o ~ ~  CeTEl C T ~ H ~ H %  B p e M 0 H a h b H b 1 f i  IJeHTP 

knr OKOHqaTeAbHOrO 0 6 0 6 ~ q e H ~ R  B B q e  rOAOBOrO o63opa. 

&M 0 6 p a 6 0 ~ ~ H  El: 0 6 0 6 q e ~ u ~  pe3YAbTaTOB H ~ ~ N O A ~ H M ~  p e M o ~ a / L b H o H  CeTH 

IIpeAyCMOTpeHO HCIIOAb30BaTb e,A,XHYIO KOMIIbIOTePHyIO I I p O r P a M M y  ,A,L5I 

C03P,aHElR 6 m ~ a  H 0 6 p a 6 0 ~ K M  AaHHbIX "AKBA". 



H H @ o ~ M ~ ~ H  M o r A a  6b1 aHWlk€3HpOBaTbCR, 0606qa~bca H' 06pa6a~b1~a~bcl1, 
AOlYKHbI PeLUaTbCR IIO COrAaLUeHHIO HaqaRbHHKOB ~ ~ ~ P O M ~ T O B  peIZ3[0Ha. 

M ~ T O A E I ~ ~ C K O ~  06ecrrese~~ie MOHEITOPEIHTa. Cero,A,H53 MbI H M e e M  CHI.'UReHHe 

YPOBHR p a 3 B m R  ~ ~ H ~ ~ ~ c K o I %  cAJOK6bI B 6 a c C e G ~ e .  H ~ ~ A o B A ~ T B o ~ H T ~ A ~ H o ~  

o6ecne~e~me m m m e c K k n r  ~ a 6 o p a ~ o p ~ G  x H M m e c m H  p e a K m s a M H ,  

IIoc~P,oH, IIPXX~OP~MH, o ~ o P Y P , o B ~ H H ~ M ,  aTTeCTOBaI-IHbIMH MeTO,&HKaMH. 

OTC~"T.CTBYIOT C T q a p T b I  H a  MeTO,A$I aI-IaRM3a CTOqHbIX BOP,, IIIaXTHbIX, 

T E ' I O C Y ~ ~ @ ~ T H K X  H P,P. THIIOB BOP, CAOXHOrO COCTaBa. B CT@,HH CTWIOBAeHHR 



a C03AaTb  p e r H 0 ~ a h b ~ b I f i  K O O P ~ H a ~ H O H H O  - M ~ T o , & ~ ~ ~ ~ c K M $  U~HTP , 
O C H O B H O ~ ~  sa,qa~eH K o T o p o r o ,  IIOMHMO p e m e H m  3 ~ 0 a ~ m m e c ~ m  
~ o n p o c o ~  ( opra~m3aqnx B H e m H e r o  KOHTPOILR, pa3pa6o~~a H 
yC0BepII IeHCTBOBaHme M e T O w K ,  KOHTPOAb 3a KaqeCTBOM 

aHaiU3,Tmecm npoqepyp m n p o B e A e H H e  n ~ ~ e p ~ a m G p a q r n ~ ) ,  
aomaa c T a T b  o6pa6o~~a ,  a ~ m 3  H p a c n p o c T p a H e H x x e  

( I I Y ~ M K ~ Q M ~ ~ I )  HH@oPM~IJHH 0 KaUeCTBe IIOBePXHOCTHbIX BOP, B 

P e r H O H e ,  Q ~ K T O P ~ X  BMRIOLLI;HX H a  KaseCTBO BOA, COQHahbHbIX H 

3KOAOl?kI4C?CKHX npo6ne~ax B P e r H O H e ,  BbI3BaHHbIX rYlOXHM 

KaqeCTBOM B O W  H T.II. 

IIepePe~b o r r p e A e x a e M b I x  I Io~asa~e~ef i  K a q e c m a  BOW H a  P e r H o H a h b H b I x  

CTaHqHRX C T ~ ~ H O H ~ P H O ~ ~  CeTH OIIpeP,eIUIeTCR TAaBHbIM o6pa30~ COCTaBOM H 

0 6 ~ 2 ~ 0 ~  CTOqHbIX BOP,, HX TOKCmHOCTbIO H T ~ ~ ~ O B ~ H H X M H  K K a q e C T B y  B O W  

Pa3AEnHbIMH BOAOIIOILb30BaTeILRMH M BO,A,OIIOTP~~HT~MMH. 

h3-3 OCHOBHbIX aHTPOIIOreHHbIX HCTOgHHKOB 3a rpR3HeHMR ( p H c . 5 ,  ~a6n.7) 
BOAOeMOB 6acceH~a Apahbc~oro MOPR I I03BOhKh YCTaHOBHTb ~ a ~ 6 0 ~ e e  
PaCI IpOCTpaHeHHbIe  H HHTeHCHBHbIe H 3  HEM: 



O C H O B ~ H H ~ M  ,A,WI BKNOPeHHR T o r 0  FLU3 HHOrO 3arpR3HRIO'%IJerO BeIIJeCTBa B 

~ ~ p n o p m e ~ s b ~ i i  nepenesb C O ~ ~ H ~ H H H ,  nomexarqm KOHT~ONO, cnyxm ero 
PaCIIpOCTpaHeHHOCTb HAH BCTPeZIaeMOCTb B IIOBePXHOCTHbIX BOP,aX (~a6n.8). 

P ~ T P O C I I ~ K T H B H ~ I ~  a H a A B 3  H H @ O P M ~ ~ H E I  0 KaPeCTBe P e q H b I X  BOP, EI B03MOXHbIX 

HCTO~HHKOB IIO~BOAEIA H a M  B ~ I R B H T ~  U e p e q e H b  n a p a M e T p o B  nop/LexarqEnr. 

OIIpeAeAeHHIO H a  CTaHIJkIRX PerHOHalLbHOrO MOHHTOPHHra (Ta6n .9 ) .  

n p H  COCTaBAeHHH IIPHOPEITeTHOI'O I I e p e P H R  IIeCTHIJHJ,OB MbI PEITbIBaAB:  

Hn3~a-51 PaCTBOPHMOCTb XOn B BOAe H e  IIpeIIRTCTByeT EIx I I e p e H O C y  C 

IIOBepXHOCTHbIM CTOKOM H a  6 0 ~ b m m e  PaCCTORHHR, 6 n a r o ~ , a p s  c11oco6~ocm 
C O ~ ~ H ~ O B ~ T ~ C R  IIOZIBeHHbIMH P ~ C T E I ~ ~ M E I  C 0 6 p a 3 0 ~ a ~ H e ~  C Y C I I ~ H ~ K ~ .  H a ~ 6 o ~ e e  
BcTpesae rYlb Ie  B BOJ,HO~? cpeAe p e r H o H a  XOn: A4T H ero ~ e T a 6 0 m b 1 ,  mq&,aHI 

rertcmopm. 

~ P O B ~ , A , ~ H H ~ I H  a H a A B 3  0 6 ~ 2 ~ 0 ~  El. aCCOpTEl.MeHTa IIPEIMeHReMbIX IIeCTHIJIY\,OB, 

4aCTOTa  BCTPeYaeMOCTEI EM B IIOBePXHOCTHbIX BOAaX, &,HHaMHKa II0BeAeHEl.X 

TOKCHKaHTOB B BOAHOG C p e A e  A a e T  H a M  OCHOBaHHe B K N 0 4 H T b  B I I P H o P H T ~ T H ~ I ~ %  

n e p e s e H b  n e c T m q y 4 o B  c n e A p r q H e  coej.ipHeHm: ,A,A,T PI ero M ~ T ~ ~ O A E I T ~ I ,  TxI_1T, 
AHwaH, T ' p e @ A a ~ ,  I IpOIIaHKh H HeKOTOpbIe  @OC ( c M . T ~ ~ A . ~ ) .  







Ta6nnqa 7 
MCTO~HHKH 3arpa3HeHHR IIOBePXHOCTHbIX BOA 

N 

1. 

2 

3 

4 

5 

6 

H a u ~ e ~ o s a ~ u e  
o T p a c n u  

r o p ~ o  - 
M e T a M y p m e c K a s  

IIpOMbIILIAeHHOCTb 

% M E T Y ~ C K ~ R  

IIpOMbIlIIheHHOCTb 

M a m ~ ~ o c ~ p o e ~ ~ l e  

Aemm 
IIpOMbIULleHHOCTb 

C e f i c ~ o e  
X O ~ Z ~ ~ C T B O ,  

mkIBOTHOBOACTB0 

~OPO,&,CKH~ CTOYHbIe 

BoClbI 

OCHOBHM~ npe~npumus, 
n p o ~ 3 s o ~ c ~ s a  

~ ' Y w H ~  
060rame~h~b1e  c@a6p~~11 

 BOW; 
p y A o x B o c T o x p a H H M i q a  

~ 0 ~ 1 3 ~ 0 ~ ~ ~ ~ 0  MHHePaAbHbIX 

yA06peHHf i  

~ A ~ K T ~ o X M M ~ ~ C ~ ~  3 a B O w  

qexa ~ e ~ a ~ o o 6 p a 6 o m  H 

raAbBaHElKH 

~ ~ P B E ~ H ~ R  nepepa60ma 
T ~ X H ~ ~ C K E ~ X  KY/L~TYP 

(XAOIIOK, me=) 
IIpsw-im~o - ~ ~ a q m e  

( P ~ ~ P H K H  
A Y ~ R H ~ I ~  ~ ~ B O P ; ~ I  

Ce~~,c~oxo3a$icme~~b1e  no^ 

Te~ul~lqb~ 
CBOHOKOMIIA~KC~I 

Q e p ~ m  K p y n H o r o  p o r a T o r o  

CKOTa 

lTmqe@a6p~m 

O Y R C T H ~ I ~  C O O p y x e H m  

OCHOBH~I~  I I P O ~ A ~ M ~ I .  3arp~13~11rn1~~e 
seqecnsa B C T O K ~ X  npe~npumuii 

& s ~ o e  ~ a ~ e c m o  pa6om OYHCTHHX 

coopyxemfi. B o & o o m e ~ e m e  C T O ~  BOA - 
C B b I m e  25 W . M ~ / ~ O A .  Bc~peqaeme 

sarpas~menu - a s o ~  (o6q&), U J ~ K ,   em, 
M O A E I ~ A ~ H ,  CBMHev, BHCMYT, CYPbMa, PTYTb. 

CTOT-IHM~ BO,b,bl IIpeBbIIIICWT 245 M A H . M ~ / ~ o A .  

Bc~pesaeme I C O K ~ ~ ~ T ~ I I E ~  - EnK, cy~0fi  
OCTaTOK, H e @ T e n p ~ & y ~ T b I ,  H V a T b I ,  a T a K K e  

o c T a m  m m e c m  y ~ o 6 p e d  H 

IIeCmqEiAOB. 

0 6 a e ~  c ~ o s ~ b n r  BOA n p e s b ~ n r a e ~  30 
MAH.M~/TOA; E13 HElX B KaHaUi3a4k I IO  - CBbILUe 

25 w . M ~ / ~ o A .  

06ae~b1 BOAOOTBeAeHXX TOAbKO A ~ ~ R H ~ M  

3aBOAOB IIpeBbILuaKlT 6 MAH.M~/~oA,  a 0 6 ~ q ~ 1 f i  

o 6 a e ~  ~ o c m r a e T  20 MAH.M~/~OA.  

Oprwmecme seqecma, ~pacmem, 
~ H O I - ~ H H ~ I ~  semecma, n e c m q w  ~m6onee 

~ c p e z l a e ~ ~ e  110~a3a~enu. 

U I ~ p o ~ o e  H C I I O A ~ ~ O B ~ H H ~  xmnmecmx 
cpe~cm 3aq1.m~ p a c ~ e d .  B c ~ p e ~ a e ~ b ~ e  

no~a3a~enu rep6- (3,4 -m, A ~ A ~ I I O H ,  

n p o n m ) ,  HHceK- (rXur, ,A,&T M ero 
M ~ T ~ ~ O A H T ~ I ,  a TaKAce HeKOTOpbIe  @OC); 

-OH&, En[K, m e p a ~ i 3 a q m .  

K p o ~ e  X O ~ ~ $ ~ C T B ~ H H O  - ~ ~ I T O B ~ M  CTOKOB OHH 

I I P H ~ M ~ M T  O~IHCTRU: H ~ O M ~ I ~ ~ V L ~ H H ~ I ~  

c T o Y m e  BOW (AO 60%): CGPOC B 
IIOBepXHOCTHbIe BOAOeMbI - 900 MAH.M~/~oA.  

O C H O B H M ~  3arPZI3HHTeMi - EAMMoHH~~, 

HHTpEiTbI, HkiTpTbI, EnK, H~(PT~IIPo~%,~RT~I,  
T S f X W e  M e T M .  



NN Han~e~osa~ue  ri~cno cAygaea npesarmema IIAK (cpen~ee sa 1991-1994 rr.), B X or o61qero Konmecma npo6 
U Y U K T ~  H ~ ~ A I O A ~ H I I S  Cy~b@a.~hl A301 

abf~o~Aiimdk 

1. r. T e p ~ e s  95 88 93 42 50 16 8 15 8 
2. TeCH. T m a ~ y ~ o ~  100 81 48 50 23 27 20 59 
3. r. Hy~yc  100 93 9 1 47 60 " 12 43 11 56 
4. r. K3-ap 96 90 51 / 63 12 60 
5. r. Keplui 9 
6. r. 9apmoy . 14 
7. B A H . ~ .  Aapra~a~a 1 

p. Cb11p~apbll 
8. r. H a ~ a ~ r a ~  100 83 93 47 3 1 33 16 44 
9. nepen. 100 77 95 3 1 62 29 8 54 8 48 

%AbMa~paM 
10. K. K3bl .k~~-  100 89 9 1 30 43 27 18 8 89 32 
11. r. 6 e ~ a 6 q  100 93 95 53 46 35 16 93 
12. I I .H~exc~e~c~Ei i i  100 88 53 57 48 100 20. 9 67 18 42 
13. r. 9nna3 97 92 94 50 47 75 42 72 25 





C o 6 m ~ , e ~ ~ e  IIPEIHqHIIOB P,OCTHraeTCR YCTClHOBAeHHeM COOTBeTCTByIoIIJEiar 

I I p O r p a M M  H IIePHOJQPXHOCTH IIpOBe,A,eHHR ~ a 6 m ~ , e ~ m H ,  BbIIIOlLHeHHeM aHCUW3a 

11po6 BOW1 110 eAHHbIM MeTO,t$KaM, O ~ ~ C I I ~ Y H B ~ I O I I J H M  T P ~ ~ Y ~ M Y I O  TOPHOCTb, 

I IpOBeAeHHeM ITQPOMeTpWIeCKHX p a 6 o ~  I I a p a M e l L b H o  C O T ~ O P O M  11p06. 

H o ~ o e  H a I I p a B A e H H e  B COBPeMeHHOM MOHEITOPHHre K a q e C T B a  IIOBePXHOCTHbIX 

BOP, - KOHTPOAb 3a YPOBHeM 3 a r p R 3 H e H H R  AOHHbIX O T A O X ~ H H ~ ~ .  ~ P M  
CJTTJ , eCTByIo~HX TeMIIaX 3 a r P R 3 H e H H R  B0P;HbIX 0 6 ~ 2 ~ ~ 0 ~  MHOrHe  B p e A H b I e  

BeIJJ,eCTBa HaKalTAHBWTCR B 3HaPHTeAbHbIX KOAEneCTBaX B AOHHbIX 

OTAOXeHHRx. ~ P M  3TOM IIOCAeP,HHe CAY)KaT HCTOrIHHKOM BTOPEfgHOrO 

s a r p a s ~ e ~ ~ ~  BOP,. HaGm,i$e~mx 3a s a r p ~ s ~ e ~ ~ e ~  P,OHHHX O T A O X ~ H H ~ ~  ~ a H 6 0 A e e  

qenecoo6pa3~0 I I P O B O P , ~ ~  B Y C T ~ R X  p e K  H OCHOBH~E ~ ~ p m o ~ c i x ,  a T a m e  B 

0 3 e p a X  Pi BOP,OXpaHEiAXIIIJcix. 

,&M @YHIUJEIOHH~OB~HHX P ~ ~ M O H ~ ~ ~ H O ~  CCmTeMbI MOHHTOPHHra MbI 

pa3pa60~aw-1 4 B W a  I I p O r p a M M  B SaBEICMMOCTH OT 3aAi39, KOTOPbIe 110 HaI I I eMy 

MHeHHIo  AOlYKHa PeLIIaTb PerHOHahbHEUI CHCTeMa MOHEfTOPHHra. 



MWHHM~M~HO - 4 , ~  
OCHOBHOM 

ruAponoruyecKwe @ a m ,  
e m u a n  s ~ c o x a f i  n 
HLi3KLifi YPOBHH; 
OnTHMaihbHO 24 - 
K w e 2 H e W  " 

@ e n o m ;  
@TOPW; 
M m n h ~  (Al, As, Cd, Cu, 
Zn, Fe, Pb, Hg, Crl; 
G e m - .  



2.8.1 n p o r p m ~ a  oyeHKu xapaKmepucmuK cocmasa u csoiicms 
npupog~bzx sog 6acceina Apanac~oro ~ o p x  

UeAb I - I P o ~ ~ ~ M M ~ I  - IIOAy'¶eHL.Ie HH@oPM~IJL.IH 0 COCTO5IHHL.I K a q e C T B a  

IIPL.IPOP,Hbnr BOP, 6acceH~a A p m c ~ o r o  M o p 2  B H a c T o 5 I r q e e  BpeM5I C T ~ ~ H O H ~ ~ H O B  

CeTM V K T O B  e W H b I M H  CpeP,CTBaMH KOHTPORR (M~TOAIJ o~6opa H a H W 3 a  11po6, 
C I I O C O ~ ~ I  0606qe~ma Pe3YAbTaTOB H IIPOBeAeHHR BHYTPeHHerO H BHeII IHerO 

KOHTPOAX K a q e C T B a  BbIIIOJLHReMbIX ~ H ~ R E I ~ O B ) .  

n e p e ~ e ~ b  o n p e a e m e M b n r  no~a3a~eneii: K a s e c T s a  n p H p o A H b I x  BOP, y c T a H o B A e H  

H a  OCHOBa-HME3: T ~ ~ ~ o B ~ H M S ? ~ ,  IIPeP,%XBAReMbIX K KazIeCTBy BOW1 P , ~ ~ c T B ~ I ~ I I I ; H M M  

rOCTaam H Me)Kp,yHapowbIMa n p o r p a M M a M m .  O n p e ~ e ~ e ~ b ~ e  11o~a3a~em 
p a 3 ~ e ~ e ~ h z .  H a  6a3o~b1e H A o n o m m e n a H b I e .  Easos~e  11o~a3a~em R s m I o T c a  

0 6 5 I 3 a ~ e h b ~ b 1 M H  iquI IIYHKTOB Ha6~0j.y3Hkfij[ BCeX THIIOB. 

Ba;sc~oi% COCT~BHOG s a C T b I o  KOMIlAeKCHbIX H ~ ~ ~ A ~ H H G  3a COCTOXHHeM 

IIOBepXHOCTHbIX BOP, RBAXIOTCR ~ ~ ~ o ~ R o A o ~ H C C ~ C K H C ?  H ~ ~ ~ O A ~ H H X ,  

I I 0 3 B O M I O q H e  I I P O B O m b  0 q e H K Y  3KOAOrENeCKOrO COCTOXHHR BOP,HbIX 



O,A,HOB~~M~HHO C O T ~ O P O M  r ~ 0 6 ~ 0 ~ 0 r m e c ~ ~  npo6 peKOMeH,A,yeTCR 

IIpOBOjlJ3Tb BH3YaRbHOe OIIHCCMHe H 0 q e H K Y  COCTORHEIR B O w O r O  0 6 % e ~ ~ a ,  

KOTOPbIe PeI'HCTPHPyIOTCR B CIIeIJHaRbHO pa3pa60~a~~of i  Y H H @ H ~ H P O B C ~ H H O ~ ~  

Q O P M ~  " I IOA~BO~O ZKYpHaAaff.  B 3aBHCHMOCTH OT ' I ' H ~ T ~ / c T ~ T ~ c ~  CTaHqE.M 

H~~AJo$,~H& peKOMeH,A,yeTCR A H @ @ ~ ~ ~ H ~ H ~ o B C ~ H H O  IIPOBO$@ZTb CTaHAaPTHYK) 

KIIE;I p a C m H p e H H y m  IIPOr"paMMb1 ~ O ~ H O A O ~ ~ C P C ~ I X  H ~ ~ N O A ~ H H ~ ~ .  

2.8.3 l l p o r p a ~ ~ a  ~ a 6 m g e ~ u i i i  sa ocmamovmzmu KoAusecmsamu 
necmu y u g o ~  B BogoeMax 6acceii~a Apanac~oro ~ o p z  

EOhbI I IHe  o6ae~b1 KOMeKTOpHO -ApeHEDKHbIX BOA, 06pa30~m~b1e B I I P O q e C C e  

OpOIJIeHHR, BbIHOCXT OCTaTOgHbIe K O m e C T B a  IIeCTkIIJHAOB B PeKEI, 03epa, 
B o ~ o x p a H ~ r q a .  



YCTaHOBAeHHe @ ~ K T H ¶ ~ C K M X  M ~ c I J J , T ~ ~ o B  H ~ ~ o B H ~ H  3 a r P R 3 H e H H R  

I I P H P O m b I X  BOP, O C T ~ T K ~ M H  IIeCTH4I-&A,OB; 

onpeAeneHI ; r e  ~ e p p ~ ~ o p n f i  ( 3 0 ~ )  c n o B b I m e H H b I M  C o A e p x a H n e M  

I IeCTHqWOB;  

o r r p e ~ , e n e ~ ~ e  B O ~ M O X H O ~ O  opeona pacnpoc~pme~m I I ~ C T ~ I ~ W O B  B 

BO$JXbIX 0 6 ' b e K ~ a ~ ;  

OI IpeAeAeHHe  COOTBeTCTBHR Ka?CeCTBa IIOBePXHOCTHbIX BOP, 

C y I J . J e C T B ~ ~ H M  C T a W a p T a M  H B03MOXHOCTH HCIIOAb30BaHMB 

KOMeKTOpHO - ,A,peHa)R;HbIX BOA ,iJAX IIOBTOpHOrO H C I I O A b 3 0 B ~ E l R ;  

O q e H K a  ~ @ @ ~ K T H B H O C T M  IIOAHTHKH IIPHMeHeHHX IIeCTHIJmOB. 

H a 6 m ~ e ~ m  3a I I e C T H q w a M H  peKOMeH,A,yeTCR I I p O B O ~ b  B IIJCHKTaX , 
PaCIIOAOXeHHbIX B pa3%0~aX c6poca KOMeKTOpHO - ,@eHCUKHbIX BOA, B YCTbeBbIX 

P a C T K a X  P e K ,  H a  CTi3HLT;HRX PaCIIOAOXeHHbIX H a  T p a H C r p a H E n H b I X  P e K a X  H 

BOAOXpaHKUXIIJaX. H ~ O ~ X O ~ M O  0 ~ 6 H p a ~ b  El: aHaRM3HPOBaTb I I P O ~ ~ I  BO@I H 

AOHHbIX O T A O X ~ H H ~ ~ .  

Pe~o~ewaqmm K c o c T a s n e H m o  cneqEl:a/LbHbIx n p o r p a M M  11pe,~,~a3~ase~b1 ,~JAX 

H ~ ~ N O A ~ H H R  H a  yYaCTKaX BO,A,OeMOB H BOAOTOKOB, OCJJTIJeCTBMeMOrO ,iJAX 
IIOAy.IeHHZ H ~ o ~ x o ~ M ~ I X  AaHHbIX 0 K a q e C T B e  B O W  B H e  IIYHKTOB H ~ ~ ~ W P , € ? H H G  

( H a I I p H M e p ,  IIOAYgeHHR H H @ O P M ~ M M  0 KaPeCTBe  B O W  I I P H  ¶ p e ~ ~ b I ¶ a f i ~ b I X  

cHTY~IJHRx) H I IPH o ~ c A ~ P , o B ~ H H H  BOAOeMOB H BOP,OTOKOB C 4 e R b I O  OIIp€?,A,eAeHELR 

I.VLM YTOPHeHMR PaCIIOAOXeHHR IIJCHKTOB H CTBOPOB H ~ ~ W P , ~ H H ~  H IIpOI"paMMb1 

pa6o~.  

BbIRBAeHHe HCT09HHKOB 3aI"pR3HeHHR1 a T a m e  KOAH¶eCTBal COCTZlBa 

Kf P e X H M a  c6poca CTOnHbIX BOA B BOP,OeM HAM e r O  y9aCTOK; 

O I I ~ ~ A ~ A ~ H H ~  C T B O ~ ~  ~ ~ ~ ~ H T H ~ O B ~ H H O ~ O  c ~ e m e ~ m  IIPHPO,AJ-I~IX H 

CTOqHbIX BOP, El: 3OHbI 3arPR3HeHHOCTH; 



1. PYKOBOACTBO IIO O T ~ O P Y  up06 BOAbI H AOHHbIX O T A O X ~ H H ~  H a  CTaHIJHRX 

P ~ ~ M o H ~ R ~ H o ~  CeTEI MOHHTOPHHra KaqeCTBa  BOA 6acce6~a ApaiIbc~oro 
MOpR. 

4. PYKOBOACTBO IIO CHCTeMe KOHTPOM 3a TOqHOCTbH3 pe3YAbTaTOB 

H 3 ~ e p e ~ M f i  I I o ~ a 3 a ~ e A e f i  3arPR3HeHHOCTH IIOBePXHOCTHbIX BOA. 

n p o r p a ~ ~ a  OIJeHKM XapaKTePHCTMK COCTaBa H C B O ~ ~ C T B  IIPHPO$,HbIX 

BOA 6accefi~a ApaiIbc~oro MOpR. 



P a 3 p a 6 0 ~ a H H a R  C T p y K T y p a  p e ~ 0 ~ ~ ~ 0 f i  H ~ ~ K E O P , ~ T ~ / L ~ H O ~ ~  CeTEf, I I e p e u e H b  

o n p e A e l u T e M b I x  I I o K a 3 a T e A e H  H cmecmymrqme ~ H H @ H ~ I ~ ~ P O B ~ H ~ I ~  I I P O ~ ~ ~ M M ~ I  

~a6m,A,e~rn~,  MeToAbI 0~60pa M: E I ~ M ~ P ~ H H R  110~a3a~e~efi K a q e c m a  BOWI 

II03BOAEl.H C03P,aTb PerHOHaRbHYIO C e T b  MOHMTOPHHra KaVeCTBa IIOBePXHOCTHbIX 

BOP,, @YHKQMOHMPOB~HH~ K O T O P O ~ ~  B03MOXHO I IPH IIPHHXTHH OIIPe,&,eAeHHbIX 

IIOllkITENeCKkM H O P ~ a H H 3 a 4 H O H H b I X  P ~ L Z I ~ H H ~ ~ .  

PyKOBOACTBO no 0~60py up06 BOAbI Ef AOHHbIX OTAO)K~HH~~[  H a  

CTaHIIJ2RX p e r E f 0 H a ~ b H 0 f i  CeTH MOHHTOPHHra KaYeCTBa BOP, 6accefi~a 
A p m c ~ o r o  MOPR; 

~ T o A ~ ~ H H ~ I ~  B~IBO,IJ,I m p e K o M e w a q n m  M o r y T  6b1~b H C I I O A ~ ~ O B ~ H ~ I  T m e  B 

peW3ZLJM:H IIPOeKTOB 2.1, 3, 6, ? " ~ P o ~ P ~ M M ~ I  KOHKpeTHbIX P ,e f i~ ' I ' ~Hf i  110 

YAJWILTeHEIlo ~ K O A O ~ ~ C K O ~  O ~ C T ~ H O B K H  B 6accefi~e A p m c ~ o r o  M O P R ~ ~ ,  

p a 3 p a 6 a T b I B a e ~ b 1 ~  BC~MHPHMM ~ H K O M .  

P e r n o ~ a ~ a x  c H c T e M a  M o H m o p m r a  m M e e T  M e q y H a p o w o e  ~ H ~ T . I ~ H H ~ .  Ee 
~ @ @ ~ K T E ; I B H O ~  @YHKIJHOHHPOBC~HM~ B03MOXHO I IPH HaRkIPHIM PelTiOHaRbHOrO 

K O O p ~ ~ I % O H H O  - M e T O ~ e C K O I ' O  IJeHTpa, TeXHWIeCKOrO O ~ ~ C I I ~ P ~ H H A  

H ~ ~ A I O A ~ T ~ A L H O G  CeTH, O p r a H H 3 a q m H  I l p O r p a M M  O ~ ~ ~ H H R ,  ~OrOBOPeHHOCTT4 110 

O ~ M ~ H Y  HH@OpMaE(EXe~ I3 ee 06061qe~m H a  Ha4MOHaRbHOM M 

M e X r O C y ~ a p C T B e H H O M  ypOBHZX ( B ~ H O  OIlpej3,ellk;rrb KaKaR P , O M  M H @ O ~ M ~ H H  



Y P H T ~ I B ~  CAOXHOe 3KOHOMEIYeCKOe I IOAOXeHHe HOBbIX He3aBHCHMbIX 

~ o c ~ , A , ~ ~ c T B  U ~ H T ~ W H O ~  A ~ H H ,  @ H H ~ H C H P O B ~ H M ~  Pe rHOHaRbHOrO MOHEITOPHHra 

M O X e T  6b1~b OCyIIJ,eCTBAeHO TOAbKO H a  6a3e MeXrOCYAapCTBeHHbM COI 'A~LLI~HH~~.  

B 3~06 CBB3H H ~ O ~ X O ~ M ~ I  Or ipeAeAeHHbIe  1IOAHTE.NeCKMe peLZIeHEIR - 
IIOAIIHCaHHR CAeAyIoIQEnr. MeXrOCY$,apCTBeHHbIX C O ~ A ~ I L I ~ H M ~  ((IIPOTOKOAOB) H a  

YpOBHe IIpaBHTeAbCTB H r A a B  HaIJHOHaAbHbIX ~ ~ p O M e T e O p O A O r I F I e C K H X  CAYXG, 
PTO, BePORTHO, B03MOXHO ITPH CO~€!~~CTBHH HCIIOAHEITeAbHOrO KOMEITeTa MTCA: 

p e r H ~ H a A b ~ b ~ l %  KOOPAHHaIJHOHHO - M ~ T o , A , E ~ ~ c K H ~ ~  u e ~ ~ p  IIO P e I I I e H H I o  

3 K O a H W I F I e C K E M  H HH@OPM~IJEIOHH~IX BOIIPOCOB PjLFi O p r a H H 3 a q H H  

BHeIIIHeI'O KOHTPOM,  p a 3 p a 6 0 ~ ~ H  H yCOBepILIeHCTBOBaHEIR M e T O m K  H a  

MeXBeJ,OMCTBeHHOM YPOBHe, KOHTPOM 3a KaTSeCTBOM aHaXHTCNeCKEnr. 

llpOLT,epNp H a  f l O B H e  CTpaH ~ ~ H T ~ ~ A ~ H O G  A ~ H M  ( K O O P ~ P ~ H ~ T O P O M  M O X e T  

6b1~b CAHMTMM), I I O ~ O T O B K H  o63opa no K a s e c T B y  B O A ~ I  B p e r H o H e ;  



A O C T O B ~ ~ H ~ R ,  AOCryIIHaR H H @ O P M ~ ~ M R  IIO K a q e C T B y  B O W ,  I IOAyTaeMatI  B 

p e 3 y A b T a T e  @YHKLQXOHH~OB~HHR PerEIOHahbHOrO MOHETTOPEIHra, IIO3BONiT 

~ 3 6 e x a ~ b  MHOrKX IIOTeH4HaAbHbIX KOH@AMKTOB I IPH 3 K C I I . A y a T ~ M H  

T p a H C r p a H W J H b I X  BOAOTOKOB H BOAOeMOB. 

I I O A p a T b  O~%~KTHBHF M COIIOCTaBMMyro H H @ O P M ~ E I I O  0 K a q e C T B e  

IIOBepXHOCTHbIX BOA B Gacceke A p m c ~ o r o  MOPS; 

C@OPMMPOB~T~ €?,AJlHYIO 6a3y M 6 a ~ ~  AaHHbIX IIO K a q e C T B y  B O W  H 

3KOAOrZFIeCKOMY COCTORHMIO BOAOeMOB H BOAOTOKOB PelXIOHa,  H a  

OCHOBe KOTOPOH B03MOXHO IIPOBeAeHkfe 6 o ~ e e  ~ C @ @ ~ K T H B H O ~ ~ [  

M ~ X ~ O C ~ J J ~ ~ C T B ~ H H O ~ ~  ~ o ~ o o x p a ~ ~ o f i  IIOAHTHKH B P e r M O H e ;  

OlTpeJ,eAETb IIPMOp5TTeTbI EI C03AaTb Ci,&,eKBaTHbIe IIPOI'PaMMbI 

JTIpaBAeHHX KaqeCTBOM B O W b I X  peCJ7PCOB, I I O 3 B O A S I O ~ E I e  6 o ~ e e  
~ @ @ ~ K T H B H O  EICIIORb30BaTb @ H H ~ H C O B ~ I ~  PeCYPCbI  M TeXHKgeCKHe 

cpeAcma r r p ~  pezrreHmm ~ a ~ 6 o ~ e e  H e o T A o x H m  3waq no 
BOCCTaHOBAeHMIO KaqeCTBa  B O W  M, B KOHeqHOM more, 
IIpeAOTBpaTHTb HeraTHBHOe ~03$,eficmme H a  3,A,OpOBbe N O P , ~ ~ ;  

0 4 e H H T b  ~ @ @ ~ K T H B H O C T ~  I I P O B O ~ M O ~  IIOIIEITHKM EI M ~ P O I I P H ~  

110 Y A Y m e H H I O  KaPeCTBa B O M  H BOCCTaHOBAeHHKl 3KOAOlXReCKH 

H ~ ~ A ~ ~ O I I O A ~ H ~ I X  BOAOeMOB EI BOAOTOKOB P e r H O H a .  







k I ~ r p e J ( M e ~ ~ b 1  

H ~ @ T ~ ~ ~ O A Y K T ~ I  
o e ~ O J I b 1  

M e ~ b  
EIIK 5 YCJIOBHO 

P ~ C T B O P ~ H H ~ I ~  KMCJIOPOA: 

~ B M O ~  

JETOM 

BAT, rxur ki npyrlle HHrpeAMeHTbI, 

KOTOPbIX HOPMaMM IIAK IIpeAyCMOTpeHHO 

OTCYTCTBHe B B o n e  

Bce OCTtXl'lbHbIe MHTpeAMeHTbI 

B3 
(MT/II) 

> 1,5 
> 0,030 
> 0,030 
> 15,O 

< 3 
< 3 

< 0,0001 
> 10nAK 

nf lK 
(MT/JI) 

0,05 
0,oo 1 
0,oo 1 

3,o 

4 
6 

OTCYTCTBMe 

3 B 3  
(MT/ JI) 
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~ a 6 m o & e m  

~ ~ C C e f i I i  p. A~yEapbR 
P. A~YAapbfi c 1938 r. 309000 1415 1746 600 2930 1760 947 14,l 10 
P. nmw c 1972 r. 1 14000 98 1 119 1004 157 1190 93,7 837 2 
p. II3ryne~ c 1962r. 1970 80 35,9 48,6 23,2 1 
p.Kb13b111cy c 1961 r. 8630 230 ' 77,8 146 54,4 I 
IIPMTOK p . n m  
p. Sxcy c 1979 r. 2710 160 34,2 27,3 79,5 54,4 17,l 15,8 2 
p. Baxm c 1978 r. 39 100 524 604 73 1 443 2 
p. K a + u p ~ l l r a ~  c 1939 r. 11600 387 40,7 162 6 7 8  259 26,7 93,9 2 
p. Cypxamapbfi c 1938 r. 13500 175 66,2 51,2 115 144 30,6 2,46 1 
p. K a p a ~ a r  c 1978 r. 2340 99 22,6 22,4 3 3 3  34,9 15,O 12,2 1 
p, U ~ ~ K ~ H T  c 1956 r. 268 10 10,3 16,7 5,89 1 

6acceih p. C b I p ~ a p b ~  
p. Cb1p~apbR c 1938 r. 219000 2212 437 936 179 12 
p. Hapbm c 1973 r. 59900 578 417 221 ' 709 287 205 118 4 
P. 60~ibIll0fi 5710 132 454  67,7 32,l 1 
H apbm 
p. Ana6yra 5820 180 29,4 45,8 19,5 1 
p. K e ~ e ~ e p e ~  10400 199 38,7 79,l 51,4 106 26,2 6 1,2 1 
p. KapanapbR c 1976 r. 30100 180 66,5 1 29 110 265 41,6 68,4 2 
p. ACC~I c 1956 r. 2620 122 33,9 75,O 17,l I 
P. Tap c 1970 r. 4420 172 49,O 78,l 25,3 I 
P. K P P ~ ~  c 1972 r. 3750 157 19,3 41,1 6,16 1 
p. T ~ H T I I K C ~ ~ ~  4130 126 28,5 59,6 11,5 1 
p. Mc4aiipa~caii c 1938 r. 2220 122 21,5 32,3 15,5 1 
p. U a w ~ a p n a ~  c 1977 r. 1300 112 9,59 11,8 7,86 2 
p. Kacca~caii c 1968 r. 1780 127 8,32 17,3 4,32 I 
p. Cox c 1938 r. 3150 124 42,8 58,9 28,6 I 
p. 3aam:cy c 1962 r. 704 58 1,78 3,68 1,04 1 
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&lc~e&I p. CbIp~apb~ 
p. h a m a p a n  5260 223 18,5 23,7 30,2 58,4 9,05 5,07 I 
p. Kb13bma c 1951 r. 51,6 10 0,96 2,04 0,38 I 
Pa Y w ~  14900 161 212 119 412 866 142 22,l 2 
p. Yaman c 1967 r. 71 10 217 103 229 61,8 1 
p. A K ~ Y J I ~ K  c 1976r. 886 39 15,9 26,4 9,38 1 
p. Apb~cb c 1969 r. 14900 378 2,47 27,9 4,96 81,9 0,81 0,87 1 
p. UIepa6a~ c 1962 r. 2950 177 5,16 499 14,6 8,44 2,38 2,23 1 
p. Kamanapbr c 1938r. 12000 378 5,05 19,3 14,l 60,2 1,45 1,40 I 
p. 3 e p a ~ m a ~  c 1938 r. 12300 877 154 66,2 20 1 145 112 11,4 4 
p. Casara~caii c 1969r. 32,8 27 0,39 0,83 0,07 1 
KaH. U I ~ B ~ T  c 1987r. 2 
K ~ H .  r a 3 3 a ~ a ~  c 1987 r. 2 
K. Kapa~ynbcd c 1958 r. 1 2 
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