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3WDEKTHBHOE qEHOOEPA30BAHHE HA BOAHbIE PECYPCbI 
IIPH HEOAHOPOAHOCTH ~IOTPEPIITEJIE~~' 

A H ~ ~ u ~ H ~ ~ ~ T C R  ~ @ @ ~ K T H B H O C T ~  ~ ~ H O O ~ ~ ~ ~ O B ~ H H R  H a  BOAHble P e C y p C b l  C YqeTOM MHOXeCTBa 

HCTOqHWKOB B O A O C H ~ ~ X ~ H H R  ( n O A 3 e ~ H b l e  BOAbl, nOBePXHOCTHble  BOAbI M a ~ b ~ e p ~ a ~ ~ ~ ~ b l f i  UC- 

TOYHUK) W n o ~ p e 6 w ~ e n e f i ,  p a 3 J l U Y a t O ~ H X C R  K ~ ~ @ @ W ~ M ~ H T ~ M W  ~ ~ ~ B o ~ B ~ ~ T H o I ' o  BOaOnOnb30BaHMR.  

M C C ~ ~ A O B ~ H ~  3aBWCHMOCTb ~ @ @ ~ K T U B H ~ I X  U e H  H paClIpef leJ leHUR P e C y p C O B  OT OI'paHUqeHHR no 
CTOKY n o B e p x H o c T H b l x  BOA. ~ P O ~ H ~ ~ W ~ W P O B ~ H O  B n H R H u e  sanaca pecypca, n p e A e n b H b l x  u 3 ~ e p x e ~  

B O A O C H ~ ~ X ~ H M I I  A n R  p a 3 H b l X  HCTOqHHKOB U ~@@CKTWBHOCTH B O ~ ~ O ~ O T P ~ ~ J ~ ~ H W R  H a  ~ @ @ ~ K T H B H ~ I ~  

TPaeKTOPHH U e H .  

f lOJ I r0e  B p e M R  B ~ K O H O M H Y ~ C K O ~ ~  J I I i T e p a T y p e  BOIIpOCy ~ ~ H o o ~ ~ ~ ~ o B ~ H u R  H a  BOAHbIe P e C y p C b I  H e  

IIpHAaBaJIOCb AOJIXHOrO 3HaYeHHR.  O A H ~ K O  C YBeJIHYeHAeM B O A O I I O T ~ ~ ~ J I ~ H A R  A 3 a T p R 3 H e H H R  I I p e C -  

HbIX BOA BOIIPOC ~ @ @ ~ K T A B H O T O  U ~ H O O ~ ~ ~ ~ O B ~ H H H  C T a n  a K T y a J I e H  KaK HAKOrAa.  POCCAR P a C I I O n a r a e T  

3HaYATenbHbIMA BOAHbIMH P e C Y P C a M R  H HCIIOJIb3yeT JIHIIIb OKOJIO 3% P e Y H O r O  CTOKa e X e r O A H 0 .  O n ~ a -  
KO H e p a B H O M e p H O e  P a C I I p e A e J I e H I i e  P e C y p C O B  IIO T e P P A T O P A A  C T P a H b I  I IPABOAAT K OCTPOMY A ~ @ H U R T Y  

BOAbl B P R A e  P e r A O H O B .  OCHOBH~IM HCTOYHHKOM B O A O C H ~ ~ X ~ H M I I  BbICTYIIaMT IIOBePXHOCTHbIC BOAbI 

(OKOJIO 80% COBOKyIIHOrO ~onosa6opa)'. O ~ H ~ K O  H e M a J I y I o  POJIb  A r p a I O T  I IOA3eMHbIe  BOAbI (OKOJIO 

14% COBOKyIIHOrO B O A O I I O T ~ ~ ~ J I ~ H H X )  H MOPCKaR BOAa. ~ ~ M ~ T I I M ,  YTO B CAJIY COBepIIIeHCTBOBaHHR 

T ~ X H O J I O ~ A ~ ~  A 3 A e p X K A  OIIpeCHeHAR M O P C K O ~ ~  BOAbI COKPaTHJIACb B 10 p a 3 1  C 9 AOJIJI. 3a 1 M3 B 1960 r. 
A 0  0.9 AOJIJI. B 2000 r. (ZhoLl, T01, 2004, p. 228). flanb~efimee C H A X e H H e  H 3 n e p X e K  OI IpeCHeHAR 

6yne~  C I I O C O ~ C T B O B ~ T ~  6onee IIIApOKOMY I IpHMeHeHMIO M O ~ C K O ~ ~  BOAbI B 3KOHOMMKe. EoJ Ib I I IaR  YaCTb 

BOnHbIX P e C y P C O B  (OKOJIO 65%) H Y X H a  AJIR IIPOA3BOACTBeHHbIX HYXCA, OCTaBWMeCR P e C y p C b I  P a C -  

IIpCAeJIRIoTCR M e X A y  X O ~ H ~ ~ C T B ~ H H O - I I A T ~ ~ B ~ I M A  H Y X A a M H ,  OPOII IeHHeM A C ~ J I ~ C K O X O ~ R ~ ~ C T B ~ H H ~ I M  

B O ~ O C H ~ ~ X ~ H H ~ M .  

O C O ~ C H H O C T ~  BOAbI KaK 3KOHOMAYeCKOTO P e C y p C a  COCTOHT B BbICOKHX M 3 A e P X K a X  TpaHCIIOpTMpOB- 

KM, a IIOTOMY I I O T ~ ~ ~ H O C T H  B B o n e  AOJIXHbI O ~ ~ C I I ~ Y A B ~ T ~ C R  38 CYeT P a U A O H a J I b H O r O  MCIIOJIb30BaHWR 

TeX P e C y p C O B ,  KOTOpbIe HMeIOTCR B AaHHOM P e r H O H e .  Apyrax O C O ~ ~ H H O C T ~  3aKJIIoYaeTCR B TOM, YTO 

HCIIOJIb3OBaHHaR BOAa B p e 3 y J I b T a T e  ~pyroo6opo~a  B O 3 B p a q a C T C R  O ~ ~ ~ T H O  B I I p H p O A H b I e  RCTOqHMKA. 

OAH~KO HeKOTOpbIe  MCTOYHHKM ( ~ ~ B H ~ I M  0 6 p a s o ~  I I 0 ~ 3 e ~ H b l e )  IIpM MHTeHCABHOM B O A O I I O T ~ ~ ~ J I ~ H M M  

IIOCTeIIeHHO ACTOWaIoTCR. T a ~ m e  OTMeYeHO, YTO pa3J IMYHbIe  O T p a C n H  3KOHOMHKA XapaKTePH3YIOTCR 

pa3~0G CTeI IeHbH,  ~ ~ ~ B O ~ B P ~ T H ~ I X  I I O T e p b  BOnbI  B p e 3 y J I b T a T e  I I o T ~ ~ ~ J I ~ H M R .  C O ~ J I ~ C H O  AaHHbIM, I I p H B e -  

AeHHbIM B (Shiklomanov, 2003), 6 e 3 ~ 0 3 ~ p a ~ ~ b 1 f i  PaCXOA BOAbI OKa3bIBaeTCR H ~ M ~ o J I ~ L U A M  B CeJIbCKOM 

k i  KOMMYHaJIbHOM X O ~ X ~ ~ C T B ~ X ,  a T a K X e  B IIpOMbIlUJIeHHOCTM. 

M H O ~ O Y H C ~ ~ H H ~ I ~  MCCJIeAOBaHAR, I I O C B R q e H H b I e  OIITMMaJIbHOMy ACIIOJIb3OBaHAIo M C T O ~ a e M O - r 0  

P e C y p C a  (B KaYeCTBe  KOTOpOrO B A ~ H H O ~ ~  pa6o~e  BbICTyIIaIOT I I O n 3 e M H b I e  B O A ~ I )  I IpM HaJIHYAA aJ Ib -  

T e p H a T A B H o r o  a e a c s e p n a e M o r o  pecypca s a ~ e ~ ~ ~ e n x ,  I I O K ~ ~ ~ I B ~ I O T ,  YTO B n e p B y m  oqepenb A o n x e H  

~ I I o T ~ ~ ~ J I R T ~ c R  ~ a ~ 6 o n e e  n e I I I e ~ b 1 f i  p e C y p C .   TOT IIPMHUWII I I e p B O C T e I I e H H O r O  ACIIOAb3OBaHMR 6onee 
D e r u e B o r o  pecypca B ~ K O H O M H Y ~ C K O ~ ~  n I i T e p a T y p e  H ~ ~ ~ I B ~ I O T  I I~MHUAIIOM rep@i~nanrr (Herfindahl, 
1967). B (Holland, 2003) 6 b 1 n o  n O K a 3 a H 0 ,  YTO IIPHHUMII M O X e T  HaPYIIIaTbCR n p H  H a n I i Y A H  O r p a H A Y e -  



HHR H a  MOWHOCTH. B A ~ H H O ~ ~  pa6o~e 6 y ~ e ~  IIOKa3aH0,  s T 0  A a X e  npki H ~ ~ @ @ ~ K T H B H O M  O r p a H H Y e H H H  H a  

M O L ~ H O C T H  H a p y m e H n e  A a H H o r o  npmqnna M O X ~ T  n M e T b  M e c T o  npu ~ a n u s u k i  cneqs@nsec~oro B H e r u -  

H e r 0  3 @ @ e ~ ~ a ,  CBR3aHHOI.O C pa3JIHqHIIMH B K O ~ @ @ H ~ H ~ H T ~ X  ~ ~ ~ B O ~ B ~ ~ T H O T O  B O A O ~ O T P ~ ~ ~ ~ H H R .  

P ~ C C M O T ~ H M  3KOHOMHKY C TpCMR CeKTOpaMH ( I I ~ o M ~ I I ~ I J I ~ H H ~ I M ,  C ~ J I ~ C K O X O ~ R ~ ~ C T B ~ H H ~ I M  H X H -  

J I H U H O - K O M M ~ H ~ J I ~ H ~ I M ) ,  KOTOPbIe HCnOJIb3yIOT BOAHbIe PeCYPCbl AJIR IIPOH3BOACTBa TOBaPOB li YCJIyr .  

E Y A ~ M  CqHTaTb,  YTO B Ka'IeCTBe HCTOZIHHKa I IPHTOAHO~~ AJIX I I O T ~ ~ ~ ~ ~ H H H  BOAbI MOrYT BbICTYIIaTb IIO- 

BepXHOCTHbIe BOAbI, I IOA3eMHbIe BOAbI H T a K X e  HMeeTCR AOCTyII K aJIbTepHaTHBHOMy HCTOrHHKY BOAO- 

C H ~ ~ X ~ H H R ,  B Ka'IeCTBe KOTOPOrO MOrYT BbICTYIIaTb HMIIOPT BOAbI H 3  APYrOrO P e r H O H a  HJIH O I I p e C H e -  

H a e  ~ o p c ~ o f i  B O A ~ I .  

I Ipe~nonarae~cx,  TO n p e A n o x e H u e  n o s e p x H o c T H b I x  BOA A e T e p M H H n p o B a H o  H O r p a m s e H o  B K a x -  

~ b 1 f i  MOMeHT B p e M e H H  OIIpeAeJIeHHbIM 0 6 5 e M 0 M  ( H ~ I I ~ H M ~ ~ ,  P e q H b I M  CTOKOM 38 IIepHOA HJIH H e K H M  

O r p a H H s e H H e M  H a  ~onosa6op). ~ Y C T ~  M a ~ ~ H M a n b ~ b I f i  o 6 a e ~  IIOBepXHOCTHbIX BOA, A O C T Y ~ H ~ I ~  A n X  

I I o T ~ ~ ~ J I ~ H H X ,  OAHHaKOB B ~ a X ~ b 1 f i  MOMeHT B p e M e H H  H P a B e H  z2 Torna, 0 6 0 3 ~ a s H ~  o 6 a e ~  ~onosa60pa 
3 

H 3  IIOBepXHOCTHblX BOA OTpaCJIbIO i sepe3 l,, H M e e M  x. 1, < L AJIX nm6oro MOMeHTa B p e M e H H  t .  
1 = 1  

E Y A ~ M  CZIHTaTb, ' IT0 I l e p B a R  O T p a C n b  COOTBeTCTByeT CenbCKOMy X O ~ R ~ ~ C T B Y ,  BTOPaX - KOMMYHaJIbHOMY 

X O ~ H ~ ~ C T B Y  H T P e T b R  - IIPOMbIIUJIeHHOCTH. 

~ Y C T ~  3 a I I a C  IIOA3eMHblX BOA O r P a H H q e H  H P a B e H  S:. 0 6 x e ~  1 1 0 ~ p e 6 n e ~ H X  IIOA3eMHbIX BOA O I I p e -  

AeJIReTCR H e  TOJIbKO B O A O ~ ~ ~ O P O M ,  HO H C ~ O C O ~ O M  HCIIOnb30BaHHX BOAbI: 3 a 6 p a ~ ~ a X  BOAa q a C T H v H 0  

BO3BpaLUaeTCR O ~ ~ ~ T H O  H K O ~ @ @ H ~ J H ~ H T ~ I  ~ ~ ~ B O ~ B P ~ T H O ~ O  n o ~ p e 6 n e ~ n ~  3THX BOA pa3JIHqaIOTCR I I 0  

CeKTOpaM 3KOHOMHKH. E c n ~  3a6op BOAbI CeKTOPOM i H 3  IIOA3eMHOrO HCTOqHHKa B MOMeHT t 0 6 0 3 ~ a q H ~ b  

qepe3 g,, TO ~ ~ ~ B O ~ B P ~ T H O ~  B O A O I I O T ~ ~ ~ J I ~ H H ~  MOXHO IIpeACTaBHTb KaK 6, gl, r A e  0 < 6, < 1 ,  I I p H s e M  

6, > B2 > 634. 
0 6 a e ~  HCIIOnb30BaHHX a J I b T e p H a T H B H O r 0  HCTOqHHKa B O ) J O C H ~ ~ X ~ H H R  B C e K T O p e  i B MOMeHT t 060- 

3 H a q H M  qepe3 yir E Y A ~ M  IIpeAIIOJIa raTb ,  9 T O  I I p e A e n b H b I e  H 3 A e P X K H  B O A O C H ~ ~ X ~ H H R  AJIX K a X A O r O  

HCTOsHHKa IIOCTORHHbI H C g  < CI < Cy , r A e  HHAeKC g COOTBeTCTByeT nOA3eMIIbIM BOAaM, 1 - I IOBepXHO- 

CTHbIM, Y - aJ IbTepHaTHBHOMy HCTO'IHHKY. n p e ~ I I o n a r a e ~ c R ,  s T 0  H 3 A e p X K H  B O A O C H ~ ~ X ~ H H R  OKa3bIBa-  

IOTCR HaHMeHbLUHMH AJIR IIOA3eMHbIX BOA ( ~ T H  BOAbI ~ a ~ 6 o n e e  q H C T b I e  H H e  ~ p e 6 y I O ~  BbICOKHX 3 a T p a T  

H a  O ~ H C T K Y )  H H ~ H ~ O ~ ~ I U R M H  AJIR a n b T e p H a T H B H O r 0  HCTOqHHKa B O A O C H ~ ~ X ~ H H R ,  q T 0  CBR3aHO J I H ~ O  C 

BbICOKHMH PaCXOAaMH H a  TPaHCnOPTHPOBKY (B C J I y q a e  H M I I o ~ T ~ ) ,  nn60 C 3 a T p a T a M H  H a  O I I p e C H e H H e  

M O P C K O ~ ~  B O A ~ I ~ .  

T ~ K H M  06pa30~,  COBOKyIIHOe B O A O I I O T ~ ~ ~ J I ~ H H ~  AJIX CeKTOpa  i B MOMeHT t COCTaBHT Xi, = lit + Yit, YTO 

IIPHHOCHT IIOJIe3HOCTb, P a B H y m  Ui(xi3, I I p H s e M  IIPeAIIOJIaraeTCR, 9 T O  u', > 0 H u", < 0. 0 6 0 3 ~ a ' i H ~  CTaB- 

B A ~ ~ ~ C T B H T ~ J I ~ H O C T U  p e Y ~ 0 f i  CTOK MOXCT CYUeCTBeHHO BaPbUPOBaTbCR BO BpeMeHU.  OAH~KO aHaJ IU3  OIlTUMWIbHOrO Y n p a B -  

JICHHR B YCnOBURX CTOXaCTW'ICCKOTO CTOKa 3 a C J l y X U B a e T  OTAeJIbHOrO BHEiMaHUR 11 I lpeACTaBJIReT OAHO N 3  ~ a I l p a ~ J I e ~ U f i  pas- 
BUTNR AaHHOrO UCCJIeAOBaHUR. C J I ~ A ~ ~ T  OTMCTUTb, YTO B YCJIOBURX HeOnPeAeJ IeHHOCTU CTOKa BBXHYH) POJIL B y n p a B J I e H U U  

BOAHbIMU p e C y p C a M U  U r p a l o T  3aIIaCbI  BOAbI B BOAOXpaHUJIHUaX. A H a J I o r U Y H y l o  p O n L  MOrYT U r p a T b  U I lOA3eMHble  BOAbI, YTO 

IIOBbIUlaeT UX WIbTepHaTWBHYlo CTOUMOCTb. 

' C n e ~ y e ~  OTMCTUTb, YTO IIOA3eMHbIe U I lOBePXHOCTHbIe BOAbl TeCHO CBR3aHb1, CTOK IlOBePXHOCTHbIX BOA MeHReTCR I I p U  UC- 

T O ~ e H U U  IlOA3eMHbIX BOA. B A ~ H H O ~ ~  pa6o~e  3 T a  CBR3b HeIlOCpeACTBeHHO H e  MOAeJIUpyeTCR. OAH~KO, eCJIU CYUTaTb,  YTO 

3KCnJ IyaTaqUR IIOA3eMHbIX UCTOYHUKOB p a 3 p e U l e H a  JIUUlb I l p U  YCJIOBUN, YTO 3 a n a C  BOA BbIUle H ~ K O ~  K P U T N Y ~ C K O ~ ~  OTMeTKN, 

TO So 6 y ~ e ~  COOTBeTCTBOBaTb H e  COBOKynHOMy, a AOCTyIlHOMy (C YYeTOM A ~ H H O ~ ~  HOPM~I)  o 6 % e ~ y  nOA3eMHbIX BOA. B pe- 
3yJIbTaTe A a X e  I l p U  IIOJIHOM UCIlOnb3OBaHUU so 3 a n a C  IlOA3eMHbIX BOA H e  OKa3bIBaeT  C y U e C T B e H H O r O  BJIURHUR H a  o 6 ~ e ~  
IIOBePXHOCTHbIX BOA. 

4 B  pa6o~e  RBHbIM 06pa30~ MOAeJIUpyeTCR B 0 3 B p a T  BOAbI JIHUlb B I lOA3eMHble HCTOYHUKU, IlOCKOJIbKy TOJIbKO n O A 3 e M H b I e  

BOAbI Bb1CT)'IlaloT B Ka ' leCTBe U C T O U a e M O r O  P e C y p C a .  ~ O B ~ ~ X H O C T H ~ I ~  BOAbI MOAeJIUpyloTCR KaK ~ e l i c ~ ~ I l ( a e ~ b l f i  P e C y p C  C 

3K30reHHbIM O r p a H A Y e H U e M  H a  MOUHOCTU, a IlOTOMy H e T  CMbICJIa OTAenbHO MOAeJIUpOBaTb B 0 3 B p a T  nOBePXHOCTHbIX BOA. 

C O O T H O U ~ ~ H U ~  M e X A y  I lpeAeJ IbHbIMN U 3 A e p X K a M U  &JlR nOBepXHOCTHbIX U IlOA3eMHbIX BOA H e  RBJIReTCR OAHO3HaYHbIM: U3-  

A e p X K U  OYUCTKH BOnbI 0 6 b 1 q ~ 0  H U X C  AJIR IlOA3eMHbIX BOA, HO I l p U  B ~ I C O K O ~  M A H e p a J I A 3 a ~ U U  nOA3eMHbIe  BOAbI M O r Y T  T p e -  

6 0 ~ a ~ b  A o I I o J I H U T ~ ~ ~ H O ~  0 6 p a 6 0 ~ ~ u .  K p o ~ e  TOrO, U 3 n e p X K H  AJIR IlOA3eMHbIX BOA BapbHpyroTCX B 3aBHCUMOCTH OT I X ~ ~ U H ~ I  

3me1-~HUR. 



KY n P O U e H T a  Y e p e 3  C nOJIYWiM CJIeAYIoUQ'IO 3 a A a Y y  MaKCkiMki3aUkiII C O B O K Y I I H O ~ ~  I I ~ I I B ~ A ~ H H O G  CTOII- 

MOCTH O ~ ~ ~ C T B ~ H H O T O  ~J I~TOCOCTOXHIIX AJIX O n p e A e n e H k i R  O n T H M a n b H b I X  T P ~ ~ K T O P H ~  B O ~ O C H ~ ~ X ~ H H X :  

m 

1 i =  l 

~ O C T ~ O ~ H H ~ X  M O A e n b ,  6 e3ycno~~0 ,  RBJIReTCrl C T I ~ J I E Z ~ O B ~ H H O ~ ~  PI O T p a X a e T  A a n e K O  H e  B C e  O C O ~ ~ H H O -  

CTH BOAbI KaK 3KOHOMkIZIeCKOTO p e C y p C a .  n o J I y s e H H b 1 e  p e 3 y J I b T a T b I  M O r Y T  6 b 1 ~ b  P a C n p O C T p a H e H b I  H H a  

a p y r k i e  n p k i p o A H b I e  p e c y p c b I  npa H a n a r k i k i  KaK k i c T o u a e M o r o  pecypca, T a K  a ero c o B e p r u e a a o r o  3a- 
MeHkiTenR I I p H  YCnOBkiki, 9 T O  C n p O C  H a  P e C y p C  I I p e A 5 R B n R I o T  I I O T ~ ~ ~ H T ~ J I H ,  p a 3 n k i Y a I o Q H e C r l  ~ 0 3 4 4 ~ -  
UkieHTaMki 6 e 3 ~ 0 3 B p a ~ H 0 r 0  EICIIOJIb30BaHkiR A a H H O r O  P e C y p C a .  O A H ~ K O  BOAa - 3 T 0  ~aa6onee  6 ~ 1 ~ 3 ~ k i f i  

I IpOTOTHn A a H H O r O  IIpkipOAHOrO P e C y p C a .  

A k i + + e p e ~ U k i p y a  ero no 0 6 5 e ~ a ~  ~onosa6opa a sanacy ~ O A ~ ~ M H ~ I X  BOA, n o n y r m  c n e A y I o u a e  ycno- 
skirr n e p B o r o  n o p x A K a :  

= c, + p,, e c n k i  lit > 0, 
u:(xil) 

I c,  + p, B o c ~ a n b ~ b r x  cnysaax, 

=c,, ecna yi,> 0, 
~:(x i t  
I C ,  B OCTaJIbHbIX CnY9arlX,  

hi = 0, e c n k i  St > 0, (4)  

= L, e c n k i  p, > 0, 

B oc~anb~blx  cnyraxx. 

~ O C K O J I ~ K Y  B 3 a A a Y e  OTCYTCTBYeT YCJIOBkie H a  n p a B O M  KOHL(e, TO HCO~XOAEIMO BbInElCaTb  YCnOBkie 

TpaHCBepCaJIbHOCTki:  

lim A, St > 0. 
t - m  

(6) 

K ~ K  CJIeAyeT ki3 YCJIOBIlR (4) ,  T e H e B a X  0 U e H K a  nOA3eMHbIX BOA h, IIBJIReTCX K O H C T ~ H T O ~ ~  A 0  TCX n O p ,  

n o K a  sanac ~ O A ~ ~ M H ~ I X  BOA H e  acrepnaa. 

Y-csepwe~ue 1. Ecnu exenepuodmlir cmoK nosepxHocmmlx sod L senuK HacmonbKo, qmo p, = 0, 
mo anbrnep~amus~bzii ucrnolrHuK sodocna6xenux He Gydem ucnonbsosambcx HU od~oi i  ornpacnbm. 

A o K a 3 a T e n b c T B O. n p e ~ n o n o r n k i ~ ,   TO   TO H e  T a K  ki A n a  ~ a ~ o f i - ~ o  o T p a c n k i  i H M e e M  yit > 0. 
Toraa COrJIaCHO (3)  kiMeeM, YTO u~(x,)  = C, > C,, HO B C H n y  y c J I 0 B a f i  (2) BbInOnHIIeTCR C ,  > u:(x,). ~ T W  

H e p a B e H C T B a  H e  MOrYT 6b1~b  CnpaBeAJIHBbI  OAHOBpeMeHHO, OTKyAa 3 a K J I I o s a e M ,  r T 0  y, = 0 AJIX BCeX i. 

O ~ O ~ H ~ ~ E I M  Z I e p e 3  PI, ~ @ @ ~ K T ~ ~ B H Y I O  L(eHY H a  BODY AJIX OTpaCJIki i, T.e. pl, = u :,. 
Y~sepxc~eHne 2. Ecnu 6 meqeHue HeKozo nepuoda ompacnb i ocyqecm6nxem sodosa6op u3 nod- 

se~rtbzx u c m o ~ ~ u ~ o s ,  mo s $ $ e ~ m u s ~ a x  yeHa 3a sblqemo~ npedenb~blx u s d e p x e ~  do6bzqu n o d 3 e ~ ~ b l x  
60d dJlx ~ U H H O ~  OWlpaCJll4 Ha paCCMaWlpU6UtWOM 6peMeHHOM UHmep6UJle Gydem PaCmU Ha 3mOM np0- 
MexymKe c nocmomHbzM meMnoM, p a 6 ~ b z ~  cma6~e npoyewna. 
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A 0 K a 3 a T  e JI b C T B 0. E c n ~  B T e Y e H H e  HeKOrO I l H T e p B a n a  g ,  > 0, TO B COOTBeTCTBWH C YCnOBWeM ( I )  
H M e e M  pi, = u :(xi,) = Cg + 6,her'. ,@@@epe~UWpyX 110 B p e M e H H ,  HaXOAWM pi, = r6,herr, OTKyAa,  n O A e n H B  

H a  pit - cg',  n o n y q a e M  pi,l(p,, - c,) = r. 

~ O K ~ X ~ M ,  YTO OTpaCJIb,  M e H e e  ~ @ @ ~ K T M B H O  IIPHMeHXIOWaR HCTOQaeMbIe  nOA3eMHbIe  BOAbl (~ . e .  C 

6 0 J I b m W ~  K O ~ @ @ H ~ H ~ H T O M  ~ono3a60pa a), A O n X H a  B IIepByH) O Y e p e A b  IIpWCTyIIaTb K H C n O n b 3 0 B a H H H )  

IIOBepXHOCTHblX BOA B n H  a J I b T e p H a T H B H O r 0  HCTOYHHKa B O A O C H ~ ~ X H ( ~ H H H ,  H e X e n W  6onee ~ @ @ ~ K T H B H ~ X  

OTpaCJIb. 

Y~seprnenue  3. Ecnu o m p a c n b  i ocyzyecmenxem eodosa6op us n o d s e ~ n b z x  u c m o v n u l c o s ,  a o m p a c n b  

j u c n o n b s y e m  n o e e p x n o c r n ~ b i e  e o d b z  unu a n b m e p n a m u e n b z i i  u c m o v n u K  e o d n b z x  p e c y p c o e ,  mo i > j. 
A o K a 3 a T  e n  b c T B O. n p e ~ n o n o x ~ ~ ,  YTO  TO H e B e p H o  a i < j, T o r n a  8, > 6 . .  E c n ~  @ ~ p ~ a  i no- 

~pe6nner n O A 3 e M H b l e  BOAbI, TO COrJIaCHO YCJIOBlllo (1) H M e e M  p, s u :(xi,) = C, + 6$e", OTKyAa C YYeTOM 

ai > 6, HaXOAHM u :(xi,) = C, + 6,her' > C, + 6;he" > u;(x,~). 

E c n ~  OTpaCJIb j HCnOJIb3yeT IIOBepXHOCTHbIe BOAb1, TO u;(x,,) = CI + P I .  C YYeTOM IIOJIyYeHHOrO 

BhII l le  H e p a B e H C T B a  MOXHO 3 a n H C a T b  u ;(Xit) > u~(x~ , )  = Cl f p, . A 3 T 0  IIPOTIlBOpeYHT YCJIOBHH) H e P B O r O  

IIOpRAKa (2) AnX O T p a C n H  i. 

A ~ a n o r a s ~ o ,  eCnW B 0 ~ p a c J I H j  npWMeHXeTCX a n b ~ e p ~ a ~ E i ~ ~ h 1 f i  HCTOYHHK BOAbI, TO Z4;(xjI) = C Y ,  OT- 

KyAa n 0 n y Y a e M  I IpOTHBOpeYHe C YCJIOBHeM (3) AnX O T p a C n H  i .  

~ O K ~ X ~ M ,  YTO e C n H  B H ~ K O T O P O ~ ~  O T p a C n H  OAHOBpeMeHHO ~ ~ A ~ ~ ~ C T B O B ~ H ~ I  n O A 3 e M H b I e  H IIOBepXHO- 

CTHbIe BOAbl, TO O T p a C n b  C 6 o n b r u e i i  ~ @ @ ~ K T B B H O C T ~ H )  HCnOJIb30BaHWX IIOA3eMHbIX BOA H e  M O X e T  B 3 T 0  

Xe BpeMX I IPI lMeHRTb IIOBePXHOCTHbIe BOAbI. 

Y ~ s e p w e n u e  4. I l y c m b  o m p a c n b  i u c n o n b s y e m  odnoepmenno n o d s e m r r b l e  u n o e e p x ~ o c r n n b ~ e  e o d b z  

s M o M e n m  t. Tozda o m p a c n b  j, zde j > i, H e  Gydem n p u m e n x m b  n o e e p x ~ o c r n n b z e  e o d b z .  

A 0  K a 3 a T e JI b C T B 0. OT IIPOTHBHOTO: I IyCTb B ~ e K H f i  MOMeHT f H M e e M  gil > 0, > 0. Hpe~noJI0- 
XHM, YTO 4, > 0, r ~ e  j > i .  T o r ~ a  c o r n a c H o  y c n o B H X M  (1) a (2) 3ana111e~ u~(x,,) = cg + 6,her1 = cl + p, . 
HOCKOJI~KY AJIX j > i H M e e M  6 .  < ai, TO c + 8,Aer' < cg + 8,her' = C, + PI . Ecna 4, > 0, TO u;(x,,) = CI + 
+ P I ,  OTKyAa HaXOAHM C, + 6,ier' < U;(X,5, YTO IIPOTWBOpeqHT YCnOBHH) (I) .  

Y T B ~ ~ X A ~ H H ~  4 HHTYHTHBHO BepHO:  a r e H T y  C 6onee B ~ I C O K O ~ ~  ~ @ @ ~ K T I I B H O C T ~ H )  HCnOJlb30BaHWX 

nOA3eMHbIX BOA HCT CMbICJIa IIepeXOAWTb H a  IIOBePXHOCTHbIe BOAbI, B TO B p e M X  KaK M e H e e  ~ @ @ ~ K T H B -  

~ b l f i  a r e H T  n p O A O J I X a e T  I I o T ~ ~ ~ J I X T ~  IIOA3eMHbIe BOAbI. 

3. CJIYYAR HE3<D<DEKTEIBHOrO OrPAHMYEHHX 
HA OFTbEM CTOKA IIOBEPXHOCTHMX BOA 

0 6 0 3 ~ a Y H ~  Y e p e 3  xi ~ @ @ ~ K T I I B H ~ I ~ ~  06'6e~ I I o T ~ ~ ~ J I ~ H H X  BOAbI AnX O T p a C n H  i B CHTyaUWH OTCYT- 

CTBHX nOA3eMHbIX BOA H n P H  HeOrPaHHYeHHOM CTOKe IIOBePXHOCTHbIX BOA, T.e. ~ i ( i ; )  = C l .  n p 0 a ~ a -  
n H 3 H p y e M  ~ @ @ ~ K T H B H ~ I ~  T p a e K T O P H H  4 e H  B CHTYaUHH, KOTAa CTOK IIOBePXHOCTHbIX BOA AOCTaTOYHO 

B e n u r ,  a m e m o  t > Cii,. n o c ~ o n b ~ y  n p e A e n b H a a  n o n e 3 H o c T h  K a m n o r o  arema, no npennonome- 

HHIo, XBJIXeTCX y6brsamqeii @ y ~ K q H e f i  B O A O I I O T ~ ~ ~ J I ~ H H X ,  MOHCHO PaCCMOTPeTb O ~ P ~ T H Y H )  @ Y H K ~ H H )  
I xi(*) = (u;(xi))- . 

p 5 C1. B 3TOM CJIyYae  O r p a H W Y e H H e  no CTOKY IIOBePXHOCTHbIX BOA H e C y w e C T B e H H O  W OIITWManbHOe 

B O A O I I O T ~ ~ ~ J I ~ H W ~  6 y ~ e ~  OIIHCbIBaTbCX YCJIOBHXMH, IIpeACTaBneHHbIMH B YTBepIKAeHHW 5. 



Y r s e p r ; n e ~ ~ e  5. B pe ruo~e  c docmamov~o 6 o ~ l b u c u ~  s a n a c o ~  n o e e p x H o c m x b l x  eod > xi, on- 
m u M a n b H a x  m p a e K m o p u x  y e H  I r a  eody o n u c b z e a e m c x  y c n o e u ~ ~ . r u :  

me T, - M o M e H T  n e p e K n m q e H m  o-rpacnn I H a  n o B e p x H o c T H o e  ~ o a o c ~ a 6 ~ e ~ ~ e ;  
2) ecnn q. > 0 M TJ > 0, TO Ti - TJ = ln(6,/6,)lr; 

A o K a 3 a T e n b c T B O. B cuny 6onbruoro sanaca Z o r p a H k i s e H M e  no c o B o K y n H o M y  n o ~ p e 6 n e ~ ~ m  
IIOBepXHOCTHbIX BOA H e  ~ Y A ~ T  C A e p X M B a f O u M M ,  M B COOTBeTCTBMH C YTBePXAeHMeM 1 MMeeM yji = 0 
A n 2  BCeX i A 1. B pe3JVIbTaTe C H a q a J I a  6 y A y ~  HCIIOJIb30BaTbCII I IOA3eMHbIe BOAbI, U e H a  KOTOPbIX 6 y ~ e ~  
PaCTkl B COOTBeTCTBkIA C YTBePXAeHMeM 2 M, AOCTMrHYB BeJIMYMHbI CI, ~ Y A ~ T  OCTaBaTbCII H a  3TOM YPOB- 

H e ,  T.e. pi, ~ ~ ( x , , )  = cg +6,heri n p H  t I 7, H pit -- u;(xii) = C, A xii = lit n p M  t > TI. 

K ~ K  CJIeAyeT M3 YTBePXAeHMII 3, C H a Y a n a  H a  IIOBePXHOCTHbIe BOAbI IIepeKJIfOYkiTCII I I e p B a R  O T p a C n b ,  

3aTeM - BTOpaII, a IIOTOM - T P e T b R .  H e c n o x ~ o  Y ~ ~ A H T ~ C I I  B TOM, 9 T O  B MOMeHT n e p e K n I O 9 e H M R  H a  

IIOBepXHOCTHbIe BOAbJ U e H a  AnI I  C O O T B e T C T B y I o ~ e r O  CeKTOpa  AOJIXHa B TOqHOCTM PaBHRTbCII  CI,T.C. 

~ O C K O J I ~ K Y  COrnaCHO YCJIOBHIO (4) h, H e  MeHIIeTCII BO BpeMeHM,  TO YCnOBkle (6) IIpMMeT BMA 

littls, = 0, OTKyAa CJIeAyeT, 9 T O  C O B O K Y ~ H ~ I ~ ~  ~ 0 ~ 0 3 a 6 o p  AOJlXeH 6 b 1 ~ b  P a B e H  3 a n a C y  n O n 3 e M H b I X  BOA 
I-m 

j(61g,i+62g2i+a3g3i)dr=$. 
0 

P e 3 y J I b ~ M p y 1 o ~ M e  TpaeKTOpPrA U e H  M 3 0 6 p a X e ~ b l  H a  PMC. 1. 
n p k l  H ~ ~ O J I ~ L U O M  3 a n a C e  nOA3eMHbIX BOA TeHCBaR 0 U e H K a  P e C y p C a  h, M O X e T  OKa3aTbCII AOCTaTO9HO 

B ~ I C O K O ~ ~ .  E c n ~  B p e 3 y J I b T a T e  C, + 6,A > C,, TO TI = 0 H COOTBCTCTBeHHO CeJIbCKOe X O ~ R ~ ~ C T B O  C CaMOrO 

H a 9 a J I a  6 y ~ e ~  HCnOJIb30BaTb nOBepXHOCTHbIe  BOAbJ. Eonee TOrO, I I p H  OYeHb MaJIOM 3 a n a C e  nOA3CMHbIX 

BOA BeJIHYMHa C, f 6,h T a K X C  M O X e T  OKa3aTbCII BbILUe C I ,  T O r A a  T2 = 0 M n O A 3 e M H b I e  BOAbI ~ Y A Y T  
IIPBMeHRTbCII TOJIbKO B IIPOMbIUIJIeHHOCTM. 



~ ~ M ~ T H M ,   TO B p a c c ~ a ~ p ~ ~ a e ~ o f i  s K o H o M H K e  ~ a 6 n r o ~ a e ~ c n  H a p y m e H u e  n p a H q H n a  n o c n e A o B a T e n b -  

HOCTH HCnOJlb30BaHHH P e C y p C a  B COOTBeTCTBHH C BO3paCTaHHeM I IpeAenbHbIX H 3 A e p X e K  IIpOH3BOACTBa 

( H ~ B ~ C T H O ~ O  B n m e p a T y p e  KaK n p n H u H n  r e p @ ~ ~ ~ a n r r  (Herfindahl, 1967)). T ~ K ,  K npmepy, nepsarr OT- 

PaCJIb  H a q H H a e T  1 1 0 ~ p e 6 n ~ T b  6onee A O p O r H e  IIOBepXHOCTHbIe BOAbI, B TO BPeMH KaK eI4e H e  H C q e p I I a H  

3 a n a C  nOA3eMHbIX BOA. 

B (Holland, 2003) 6bmo n o ~ a 3 a ~ 0 ,  q T 0  n p H H u H n  ~ ~ ~ @ H H A ~ J I H  MOXeT HapyUIaTbCH B MOAeJIH C OA- 

HOPOAHbIMH I I O T ~ ~ ~ H T ~ ~ R M H  P e C Y P C a  I I p H  HaJIHqHH OTpaHHYeHHR H a  MOUJHOCTH. ~ P R M ~ P ~ I  ~ O A O ~ H O T O  

POAa HapyIUeHHfi  I IpHBeAeHbI B p a 3 A .  4 H 5 ,  r A e  OAHa H T a  Xe OTpaCJIb I IpH ~@I$CKTHBHOM OTPaHH'IeHHH 

H a  CTOK IIOBePXHOCTHbIX BOA OAHOBpeMeHHO IIpI lBJIeKaeT BOAHbIe P e C y p C b I  C pa3HbIMH I IpeAeJIbHbIMH 

H3AepXKaMH.  

O A H ~ K O  B A ~ H H O ~  CTaTbe  MbI PaCCMaTpHBaeM CHTyauHIO C HeCyweCTBeHHbIM O r p a H U q e H H e M  H a  CTOK 

n o B e p x H o c T H b I x  BOA, a n o T o M y  npnsma H a p y r u e H H r r  n p a H u H n a  I 'ep@~~nanrr H e  c ~ m a a a  c orpaaa- 
WHHblMH MOUJHOCTRMH. H ~ C O O T B ~ T C T B H ~  I I p H H u H n y  IIOCJIeAOBaTeJIbHOCTH HCnOJIb3OBaHHH P e C y p C O B  

KpoeTcr r  B C ~ ~ U H @ M ~ H O C T H  c a M o r o  npouecca no~pe6ne~arr  pecypca P ~ ~ H ~ I M H  O T p a c n n M H .  ~IOCKOJI~K~ 
~ 0 ~ 0 3 a 6 0 p  IIPHBOAHT K YMeHbrUeHHIO 3 a I I a C a  nOA3eMHblX BOA, a K O ~ @ @ H U H ~ H T ~ I  ~ ~ ~ B O ~ B P ~ T H ~ I X  I I O T e p b  

p a 3 n H q a I o T C R  no OTpaCnHM, TO H ~ ~ J I I O A ~ ~ T C R  I I p H M e p  O T p H u a T e n b H O r O  BHerUHerO B O ~ A ~ ~ ~ C T B H X .  O A H H  H 

TOT Xe 0 6 ~ ~  n e P B O H a q a J I b H O r 0  ~ono3a6opa pa3HbIMH OTPaCJIHMH IIPHBOAHT K pa3J IHqHOMy H C T O 4 e H H I o  

nOA3eMHblX BOA. H a n m ~ e  I I O A O ~ H O ~ O  BHeIIIHerO 3@l$eKTa H HBJIHeTCH I I p l l q H ~ o f i  HapyI I IeHHR I I p H H u H I I a  

n o c n e A o B a T e n b H o r o  H C I I O J I ~ ~ O B ~ H H R  p e c y p c o B  OT c a M o r o  A e r u e s o r o  K c a M o M y  A o p o r o M y .  C y s e T o M  pa3- 
HHub1 B @ ~ K T H ~ ~ c K H x  H 3 A e p X K a X  B O A O C H ~ ~ X ~ H H R  (C )'%TOM Pa3JIHYHH B P ~ H T H O ~ ~  C O C T ~ B J I S I I O U J ~ ~ ~  AJM 

pa3HbIX o~pacnefi) naHHb1fi  n p H H u H n  co6n1o~ae~c~ .  

4.3QcDEKTEIBHOE OrPAHEI4EHEIE HA CTOK: 
OTKA3 OT EICllOJIb30BAHI3R AJIbTEPHATHBHOI'O PECYPCA 

O ~ P ~ T H M C R  K CHTJ'auHH, KOrAa O r p a H I l q e H H e  H a  CTOK IIOBePXHOCTHbIX BOA AJIH KaKHX-TO MOMeHTOB 

B p e M e H H  CTaHOBHTCR CYUeCTBeHHblM, T.e. Z <  xi ;  HJIH p > C l .  ~ ~ M ~ T H M ,  9 T O  I I p H  p 5 C, a J I b T e p -  

H ~ T R B H ~ I ~ ~  PeCYPC HCIIOJIb3OBaTbCH H e  ~ Y A ~ T ,  TaK KaK B e C b  C n p O C  M O X e T  6 6 1 ~ 6  YAOBneTBOpeH 3a C q e T  

IIOBepXHOCTHblX BOA. 

P ~ C C M O T ~ H M  n o ~ p o 6 ~ e e  ~ @ @ ~ K T H B H ~ I ~  TPaeKTOPHH U e H  n p H  CI < p 5 C,. Anrr 3TOrO H ~ O ~ X O A H M O  

OnpeAeJIHTb,  HBJIHeTCH JIH O r p a H H q e H H e  IIO IIOBepXHOCTHblM BOAaM CAepXHBaIoUJHM B C J I y q a e ,  KOrAa 

3TH BOAbl ~ o T ~ ~ ~ J I H I O T C H  JIHlIIb O A H O ~ ~  H (HJIH) AByMH OTpaCnRMH. 

n y c ~ b  3 a ~ a ~ b 1  c n e ~ y g ~ ~ ~ e  n o p o r o B b l e  s ~ a q e ~ ~ r r  n a p a M e T p o B :  j, - u e H a ,  npa ~ o ~ o p o i i  cnpoc 
nep~ofi  o T p a c n H  p a B e a  L; pi, - ueaa, n p H  ~ o ~ o p o i i  c o ~ o ~ y n ~ b l f i  cnpoc IIep~0fi a ~ ~ o p o i i  o-rpacna 

P a B e H  L, T.e. X I @ , )  = H +X2@12)  = z. B 3aBHCHMOCTH OT COOTHOLUeHHR I I a p a M e T p O B  I I p H  

CI < p  5 C, B03MOXHbl  T P H  CHTJ'aUHH: 1) CI 5 jl; 2) j I < CI 5 3) <jI2 < CI .  B I IepBOM C J I y q a e  

CTOKa IIOBePXHOCTHbIX BOA OKa3blBaeTCR HeAOCTaTOqHO, q T 0 6 b 1  YAOBJIeTBOPHTb CIIpOC A a X e  OAHOrO 

c e K T o p a  (nep~oro,  n o c K o n b K y  H M e H H o   TOT c e K T o p  B nepsyro osepenb n e p e K n m s a e T c r r  H a  H c n o n b -  

3OBaHHe nOBepXHOCTHblX BOA). BO BTOPOM C n y q a e  3 a n a C  IIOBepXHOCTHbIX BOA HeCKOJIbKO 6 0 n b L U e  H 

nO3BOJlReT yAOBJIeTBOpHTb C n p O C  I I e p B O r O  CeKTOpa,  HO er0 OKa3bIBaeTCR HeAOCTaTOqHO AJIR C H ~ ~ X ~ H H R  

I IepBOrO A BTOPOrO CeKTOPOB BMCCTC. M H a K O H e u ,  I I o c J I ~ A H A ~ ~  ~ J I y q a f i  COOTBeTCTByeT CHTyaUHH,  r A e  

IIOBepXHOCTHblX BOA X B a T a e T  AnH yAOBJIf2TBOpeHHR H y X A  I IepBblX AByX CeKTOpOB, HO HeAOCTaTOqHO 

AnR 0 6 e ~ n e q e ~ H R  I I o T ~ ~ ~ H o c T ~ ~ ~  T p e X  CeKTOpOB 3KOHOMHKH. 

4.1. Cnysaii orpaHsreHax Ha CTOIC, ~ @ @ ~ I C T U B H O ~ O  Anx o ~ ~ o i i  o-rpacna. 
Y ~ s e p m e ~ a e  6. n y c m b  cl 5 jl u p 5 c,. Tozda o n m m a n b H a x  mpaexmopux yen H a  eody o n u c b l -  

eaemcx y c n o e u m f u :  

l)y,, = 0 dnx ecex i u t ;  



A 0 K a 3 a T e n b C T B 0. ~ O C K O J I ~ K Y  IIpPi p < C, CTOK IIOBCPXHOCTHbIX BOA OKa3bIBaeTCR AOCTaTOq- 

HbIM AJIR yA0BJIeTBOpeHPiR CIIpOCa H a  B o n y  B 3KOHOMHKC, TO ~ a J I b ~ e f i I J l e r 0  P O C T a  U e H  ~ a 6 J I I o f l a ~ b ~ R  H e  

6 y A e ~ .  COOTB~TCTB~HHO yj1 = 0 AJIR BCCX Z M t. 

n e p ~ o ~ a q a J I b ~ 0  BCe OTpaClIH 6 y n y ~  HCnOJIb3OBaTb n O n 3 e M H b I e  BOAbI, U e H a  KOTOPbIX ~ Y A ~ T  PaCTPi IIO 

M e p e  MCTOLU~HHR sanacap, = u:(x,) = c + 6, her'. O n ~ a ~ o  K o r n a  B MoMeHT TI u e ~ a  nnx nep~ofi  o T p a c -  
fi, 

na AocTPi rHeT YPOBHR c,, B cnyqae c, <p l  n o n H o r o  n e p e K n I o q e H a x  3~0f i  O T p a c n P i  H a  n o B e p x H o c T H b l e  

BOAbl H e  ~ P O W ~ O ~ ~ A ~ T ,  IIOCKOJIbKy HX 3 a I l a C  H e n O C T a T O q e H  AJIR y~OBJIeTBOpCHPiR CIIpOCa.  

n e p ~ a R  O T p a C n b  H e  CMOXeT IICpeKJIIoqPiTbCR H a  I I o T ~ C ~ J I ~ H H ~  TOJIbKO IIOBePXHOCTHbIX BOA, n O K a  

U e H a  H e  AOCTPirHeT YPOBHR P I .   TO 0 3 H a q a e T ,  q T O  I I p H  UCHC C, I I e p B a R  OTpaCJIb  6 y n e ~  HCIIOJIb3OBaTb 
- 

IIOBepXHOCTHbIe BOnbI B 06-be~e L,  a O C T ~ B I I I H ~ ~ C R  CIIpOC Y)JOBJIeTBOPRTb 3a C q e T  IIOA3CMHbIX BOA. 

~ O C K O J I ~ K Y  gll > 0 Pi 1,' > 0, TO COrJIacHO (1) Pi (2) H M e e M p , ,  = u;(x,,) = c, + 6, her'= c, +p,, T.e. p, > 0. 

B T O ~ ~ R  OTpaCJIb COrJIaCHO Y T B e p X A e H H I o  4 HC M O X e T  H a q a T b  I IpP iMeHeHHe IIOBCpXHOCTHbIX BOA 

A 0  MOMeHTa T2, T.e. IIOKa I I e p B a R  OTpaCJIb IIOJIHOCTbIo H e  IIepeKJIIoqPiTCR H a  IIOBepXHOCTHblC BOAbI. 

O ~ H ~ K O  H B MOMeHT T2 BTOpaR O T p a C n b  H e  C M O X e T  IIepCfiTPi H a  IIOBepXHOCTHbIe BOAbI, IIOCKOJIb- 

KY 3 T 0  IIOBneKnO 6 b 1  c ~ a q ~ 0 0 6 p a 3 ~ 0 e  P i 3 M e H e H n e  UeHbI  C YPOBHR p 2 ~ ,  = C, + 6 2  herT2 A 0  YPOBHR 

pl = C, +al  hern > C, +&?herT2 ,  q T O  I IPOTHBOpeqHT ~ @ @ ~ K T U B H O C T H  TPaCKTOPPiPi. B pe3YJIbTaTe  B T e -  

YCHPie HeKOTOpOrO I IpOMCXyTKa B p e M e H H  OT T, A 0  T3 I I e p B a R  OTpaCJIb ~ Y A C T  eAPiHCTBeHHbIM I I o ~ p e 6 P i -  

TeJIeM IIOBepXHOCTHblX BOA, U e H a  KOTOPbIX 6 y f l e ~  OCTaBaTbCR H ~ H ~ M ~ H H O ~ ~  H a  YPOBHe P I .  n p P i  3TOM 

BTOPaR OTpaCJIb 6 y n e ~  OpPieHTPipOBaHa H a  I IOn3eMHbIe  BOAbI, H JIHIIIb KOrAa UCHa A n R  B T O P O ~ ~  OTpaCnPi  

IIOAHPiMeTCR A 0  YPOBHR PI ,  O H a  T a K X e  H a r H e T  I I o T ~ ~ ~ J I R T ~  IIOBepXHOCTHble BOnbl .  

~ O C K O J I ~ K Y  HaqPiHaR C MOMeHTa T, IICpBaR M BTOPaR OTpaCJIPi P iCnOnb3yIoT IIOBePXHOCTHbIe BOAbI, 

TO UeHbI AJIR HHX 6 y n y ~  COBIIanaTb  PI,  = Cl + p, = p2,. K p o ~ e  TOrO, IIOKa U e H a  H e  AOCTHrHeT YPOBHR 

pI2, BTOPaR OTPaCJIb ~ Y A C T  IIpPiMeHHTb IIOBepXHOCTHbIe BOAbI. B pe3yJ IbTaTC UCHbI I I p O n O n X a T  PaCTPi 

P2, = C, her' = CI + PI.  B MOMeHT T4, KOrAa UeHbI  AJIR I IepBbIX ABYX 0 ~ p a c J I e f i  AOCTHrHYT YPOBHH 

p12, OTpaCnPi  nepefiny~ HCKJIIo~PiTeJIbHO H a  IIOBCpXHOCTHbIe BOAbI. T p e ~ b R  O T P a C n b  H e  M O X e T  H a Y a T b  

HCIIOJIb30BaHPie IIOBePXHOCTHblX BOA, IIOCKOJIbKY 3 T 0  I l O B n e K n O  6 b 1  ~ ~ a 9 ~ 0 0 6 p a 3 ~ b l f i  POCT U e H  H a  3TY 

BOAY C p 3 ~ ,  = C, + a3 herT4 A 0  YPOBHR = Cg + 6 2  herT4 > c, + 8, herT4, VTO IIpOTPiBOpeqUT ~$$CKTHBHO- 

CTH T p a e K T o p m .  T ~ K R M  06pa30~,  B T e q e H H e  P i H T e p B a n a  [T, , T,] nepme m e  o T p a c n P i  6 y n y ~  nonao- 
CTbIo YTPiJlPi3PiPOBaTb I I O B ~ P X H O C T H ~ I ~ ~  CTOK, a TPCTbR O T p a C n b  - JlPiIIlb I IOn3eMHbIC BOAbI, n O K a  Pix U e H a  

H e  AOCTHrHCT B MOMeHT T5 YPOBHR il2: C, +a3 herT5 = p I 2 .  ~ ~ T C M  BCe TPPi O T P a C n H  ~ Y A Y T  n O n b 3 0 B a T b C R  

IIOBePXHOCTHbIMPi BOAaMH, H IIOTOMY MX UeHbI ~ Y A Y T  COBIIaAaTb PI, = p2, = p,, = Cl + 0,. ~ O C K O J I ~ K Y  

CTOKa IIOBepXHOCTHbIX BOA I I p H  UeHaX,  MeHbrUPiX p, HeAOCTaTOZlHO AJlR yAOBJIeTBOpeHHR HYXA BCeX 

T p e X  o~pacnefi, TO T p e T b R  O T p a C n b  I I p O n O n X a C T  I I o T ~ ~ ~ J I R T ~  IIOA3eMHbIe BOAb1, Pi IIOTOMY U e H a  P a C T e T  

p,' = Cg +a3 herr AJIR BCeX i. n p P i  nOCTPiXeHHH YPOBHR p B MOMeHT T6 H IIOCJIeAHRR OTpaCJIb  I I e p e K n I o -  

YHTCR H a  nOBePXHOCTHbIe BOAbI, Pi A a J l e e  UeHbl  OCTaHyTCR HePi3MCHHbIMPi. 

O C T ~ J I O C ~  OIIpeACJIPiTb HaZlanbHbIe  3HaYeHPiR UeH,  KOTOPble 3aBkICRT OT OAHOrO I I a p a M e T p a  - T ~ H ~ B O #  

OUeHKH 3 a I I a C a  nOn3eMHbIX BOA h. 3 ~ a q e ~ P i e  h A O n X H O  6 b 1 ~ b  AOCTaTOqHO BbICOKPiM ( I I 0  CpaBHeHHKl  CO 

C J I y q a e M  60~1b1110r0 3 a n a C a  nOA3eMHbIX BOA), ~ 1 ~ 0 6 6 1  o ~ ~ c I I ~ Y H T ~  I I O T ~ ~ ~ H O C T ~  B 3TUX BOAaX H a  np0- 
TRXeHHH ~ O J I ~ I I I ~ I - 0  O T p e 3 K a  BpeMeHPi,  IIOCKOJIbKy HPi OAHa Pi3 0~pacJIefi H e  I I e p e C T a e T  P iCnOnb30BaTb 

n o ~ s e ~ ~ b ~ e  B O A ~ I  n p H  ~ e ~ e  c,. H T ~ K ,  B e n a q a H a  h, o n p e n e n R e T c R  us  ycnosm 
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PHC. 3. CJly~afi CTOKa I IOBepXHOCTHbIX BOA, A O C T a -  

TOYHOrO AJIX B O A O C H ~ ~ X ~ H A X  I I e p B b l X  A B y X  CeKTO- 

p O B ,  H O  HeAOCTaTOVHOrO AJlX B O A O C H ~ ~ X ~ H M X  B C e X  

T p e x :  jl2 < c [ ' i ) ' c y .  

4.2. Orpanasenae Ha CTOK, nes@+e~-rnanoe Anx ~ ~ y x  o-rpacneii, no s@@e~-raanoe Anx srcoao- 
MUKU B UeJIOM. ~ Y C T ~  i )  < C., H p12 < C l .  T o r ~ a  O I I T H M a n b H a R  T p a e K T O p H X  U e H  H a  B o n y  OnHCbIBaeTCR 

YCJIOBHIIMH: 

4.3. Orpannsenne Ha CTOK, H ~ ~ + + ~ K T U B H O ~  Anx o~noi i  o-rpacna, no s@@e~-rnanoe Anx ~ ~ y x  
0~pacnek  ~ Y C T ~  p < C y  H i, 1 < C l <  el2. T o r ~ a  OIITHManbHaX TpaeKTOpHII  U e H  H a  BOAy OIIHCbIBaeTCR 

YCJIOBHIIMH: 














