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METOANYECKUE ACIIEKTBI HIOCTPOEHUSA
BOJIOXO3SIMICTBEHHBIX BAJIAHCOB

B. I. Kpacos

Bopomneoicckuii cocyoapcmaennbiii ynugepcumem

B crarbe 000cHOBBIBaeTCS pa3BepHYTOE ypaBHEHHE BOIOX03AHCTBeHHOTO Oananca (BXB) s ygact-
KOB pek Oacceitna Bepxnero [IoHa, kak equHo# cucteMsl. [IpuBoasTcs pesynsrarsl BXbB nis HauBsIcIIero
AHTPOIIOT€HHOT0 BO3eHcTBYS Ha cTOK pek (1980-1985 rr.) u paznu4HbIX yciaoBuii BogHocTH. Paccmarpu-
Batorcs mytu onrummsaru BXB. [Ipemraraercs meroauka oneHkn BXDB, Oonee MONMHO YYHTHIBAFOIIAS
MIPOCTPaHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH B KOJICOAHHSIX PEUHOTO CTOKA.

CoBpeMEHHBIH 3Tall NCIOIB30BaHUs BOJHBIX pe-
CYPCOB XapakTepu3yeTcs: PyHKIHOHUPOBAHUEM CIIOXK-
HBIX BOJIOXO35HCTBEHHBIX CUCTEM, COCTOSIINX U3 JIe-
MEHTOB Pa3IMYHOTIO LIEJIEBOTO HA3HAUYEHUs: IEHTPOB
COCPENOTOYEHHOTO NOTPEOICHHS BObI, OPOIIAEMBIX
MacCHBOB, PEYHBIX TPAHCIIOPTHBIX ITyTEH, THAPOIIIEK-
TPOCTaHUIMH M T.J. BaXKHON 4acThl0 CHCTEM TaKOTro
pola SBISAIOTCS KPYNHbIE BOJOXPaHWINILA CE30HHO-
IO U MHOTOJIETHETO PETyIMPOBAHMs CTOKa, OeccTou-
HBIE 03€pa U BHYTPEHHUE MOPsI. MHOTOJIETHSIS U BHYT-
pUToI0Basi U3MEHYMBOCTH CTOKA, TPOTUBOPEUNBBII B
psize caydaeB XapakTep TpeOOBaHHMI Ha BOLY B pas-
JIMYHBIX XO3SHCTBEHHBIX 3BEHBSX, HAINYHE TPSIMBIX
1 OOpaTHBIX CBA3EH CO3IAI0T 3HAYUTEIbHbIE TPYIHO-
CTH TIpH pa3pabOTKe MpaBuil ynpaBIeHUsI TAKUMH CH-
cTreMaMu. MccnenoBaHtio pa3InyHbIX aCIIEKTOB UX pe-
JKUMa TOCBSIIEHB (QpyHIaMeHTaIbHbIe PadoTHl, Ha-
npumep [8]. Bonpockl MeTOOMKM pacdeTa CIOKHBIX
CHCTEM, UMEIOIIUX B CBOEM COCTaBE MHOTOJIETHHE
PETYISTOPHI CTOKA, OECCTOYHBIE 03€pa M BHYTPEHHHUE
Mops, paccMarpuBarored B [1, 3, 4].

K uncny xapakrepusyeMbIX CUCTEM OTHOCHTCA U
Oacceiin Bepxnero JloHa, SBASIOMUACS OJHUM H3
9KOHOMHMYECKH PAa3BUTHIX pernoHoB EBpomnelickoit
Poccun. Ha repputopun Bepxnero /loHa pacnonoxeH
PsA TOPOAOB — KPYIHBIX NOTpeduteneit Bonsl. [Ipo-
MBIIIJIEHHOCTh PETHOHA UMEET BOJOEMKHUE OTPACIIH,
B CEJILCKOM XO03siCTBE paHee OObIION yaeIbHbIH BeC
3aHMMano opomeHue. M Xota B HacrosIiee Bpems
BOIONOTpeOIeHIE MPOMBIIIIEHHOCTH M CENBCKOTO
X034HCTBa YMEHBIIWIOCH, HOBBII €0 POCT B CBA3U C
037I0POBIIEHHEM SKOHOMMKH CTpaHbl BIIOJIHE BO3MO-
skeH. OTMETUM, 4TO U3BSITHE CTOKA JUISl XO3SHCTBEH-
HBIX HYX]I CKa3bIBaeTcs He TOJIBKO B Ipeaenax Bepx-
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Hero J[oHa, HO ¥ Ha HIJKEJIEXKAIIKUX y9acTKaX PeKH U
B ONpENEIeHHON CTETIEHH BIUSET Ha PEKUM PabOTEhI
[{rMISTHCKOTO BOOXPAHUIMILA U HA 3KOJIIOTHYECKOE
paBHOBecHE A30BCKOTO MOPSL.

TeHneHINH B HCTONb30BAaHUU MOBEPXHOCTHBIX
BOJIHBIX PECYPCOB M MOA3EMHBIX BOJ, U3MEHEHUE ca-
HUTApHOTO COCTOSIHHS PEK U BOZOEMOB OOYCIIOBIIH-
BAlOT HEOOXOANMOCTD OLIEHKH BOJI0OOECTICUEHHOCTH
OTJENIBHBIX 3BEHBEB U BCEM BOJOX039HCTBEHHON CHC-
TeMbl B ietoM. OHOH 13 HOpM TaKOH OLIEHKH MOXKET
OBITH Boioxo3siicTBeHHbIH Oananc (BXB), B koTopom
Ha OCHOBE COIIOCTABIIEHMSI HATMYHBIX BOAHBIX PECYP-
COB ¢ TpeOOBAaHUSAMH Ha BOILY CO CTOPOHBI pa3ivy-
HBIX OTpacjel SKOHOMUKH BBISIBIISIOTCS H30BITOYHbIE
U neduuuTHBIE paioHBI. YcTaHOBJIEHHE 00beMa Jie-
¢unuTa U ero pacmnpenereHue BO BpeMEHH O3B0 -
€T HAMETHTh COCTaB MEPOIIPHUATHH 1O 00eCIIeUEeHHIO
BOJIOM HACEIEHHBIX TyHKTOB, IPOMBIIIIEHHBIX MPE-
NPHUATUH U OPOIIAEMBIX MACCHBOB.

[TonsTHO, uTO paccmorpenue BXDB Tompko ams
TOAOBBIX BPEMEHHBIX OTPE3KOB HE SIBJIAETCA JOCTa-
TOYHBIM — HEOOXOIMUMO YUUTHIBaTh BHYTPUTOIOBOM
peXuM mpuToKa U motpebneHus. Takol moaxon (c
pa3breHreM rogoBOro Nepruoia Ha MecsiIuHbIe HHTEP-
Bajibl) peajn30BaH, B YaCTHOCTH, B [7], IpU OLIEHKE
BogoobecneueHHOCTH Tepputopun L{U (B ToM uncie
u Oacceiine Bepxnero [ona). Illupokuii criektp 3a-
Jlad 3TOTO HaIlpaBJiCHUS UCCIENO0BaH B [2].

Moaean pacueTra BOJA0X0351liCTBEHHOI0 fajaHca

Kak npasuno, BXb uccnenyercst nias cCUCTEMBbI
PEUHBIX CTBOPOB, IPUYPOUYEHHBIX K KPYIHBIM LIEHT-
paM BoAonoTpeOIeH s, TpaHuLaM 001acTel, YCThIM
MIPUTOKOB U T.A.

B nanbonee npocToM BUE ypaBHEHHE AJS pac-
yeta BXb Ha y4acTke Mexay IBYMs CTBOpaMH AJis
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MPHHSTOTO MHTEPBaa BpEMEHH MOXKET OBITh 3aInca-
HO CJICAYIOIIUM 00pa3oM:

W-R=AW, 6]
rme W u R — cymmapHbIe IPUXOIHAsE U pacxopHas
YyacTu OanaHca,

AW — pe3ynpTupytolas oaiaHca.

Ha nepBbiii B30I, MOKET IIOKa3aTbCsl, 4TO CO-
CTaBJICHHE BOJIOXO3SMICTBEHHBIX 0AaJIaHCOB CBOIUTCS
K HECJIOKHBIM onepaiusm. Ho 3To cripaBeyimBo Tomb-
KO JI711 KOHEYHOro 3Tana. [J1TaBHOW TpyaHOCThIO Ha
MPEANIECTBYIOMMNX CTAAUAX SBISETCA BBISBICHUE
CTPYKTYpPBI IIPUXOIHON M PAacXOIHON 4aCTEeH, BKIIO-
YaromuXx B ce0s MHOXECTBO KOMIIOHEHTOB, KOJIHYe-
CTBEHHAsI OI[EHKAa KOTOPBIX SBISIETCS CaMOCTOSATENb-
HOH M HEIPOCTOM 3aaueil.

B pa3eepnyToMm Bujie ypaBHeHUe 115 pacueta BXb
Bepxuero /Jona MOXXHO NpPEACTaBUTh B CIETYIOIIEM
BHJIE:

WAWAW AW +W +W +W +W —

-(R_+R_+R +R_+R +R + R - 2)

-S -P =AW,

3neck cuMBon W 03HadaeT MPUXOIHYIO 4acTh, R,
Su P, - cocrapnsromme pacXoaHOM 9acTu — Tpebo-
BaHUs BOIOIIOTpEOHTEINEH, BOAOMOIB30BaTENEeH U JI0-
MOJTHUTENbHBIE TIOTEPH Ha UCHApeHHe ¢ TOBEPXHOC-
TH TIPYAOB ¥ BOJOXPaHHIIHILL.

CUMBOJBI MPUXOTHON YaCTH BBIPAXKAIOT:

W, — nocrymienue Bobl € BBIIEPACTIONOKEHHO-
T'0O y4acTKa peKH,

W _— ecTecTBEHHbBIE PECYPCHI TIOBEPXHOCTHBIX BOJI
pacyerHoro y4yactka (60KoBasi IPUTOYHOCTD),

W_ — npHBIIeYEHHE CTOKA U3 JPYruX OacceiHoB,

W, — 1mon3eMHbIe BOMIbI, THAPABIMYECKH HE CBSI-
3aHHBIE C IOBEPXHOCTHBIMH,

W, — 1iaxTHbI€ BOIbI,

W, — BO3BpaTHBIC U JAPEHAKHBIE BOJIBI C OpOILIAE-
MBIX 3eMeb,

W_ — CTO4HBIC BOIBI,

W, — yBenm4eH#e BOJHBIX PECYPCOB IO/ BIUSIHH-
€M PEryIHpPOBaHUS CTOKA MPYAaMU M BOAOXPAHMUIN-
HIAMHU.

CHUMBOJIBI pacXOIHON YacTH MO BOAOIOTpEOUTE-
JIM (MCTIONB3YIONIMM BOIY KaK BEIIECTBO):

R = — NPOMBINUIEHHOE U KOMMYHAIbHOE BOIO-
CHaO)KeHUe, SHEPreTHKa,

R_ — cenpxo3Bof0CHAOKEHHE,

R ., R ., R — opoiieHne u3 npynos, U3 ;KHUBOro
TOKa peK, U3 BOAOXPaHUJIHILL,

R, Rgp — 3aIl0JIHEHHE CEJIbCKOXO3SHCTBEHHBIX U
PBIOOX03UCTBEHHBIX MPY/IOB.

B pacxomnoil yactu 1o Bomomonb30BaTensM (¥c-
HOJB3YIOMIUM BOMY KakK CPEly) WieH S IpencTaBiis-

eT co00i HanOONBITYIO U3 CIIETYIOMINX KOMITOHEHTOB:
pr (pbIOHOE X034HCTBO), S (BOAHBIA TPAaHCIOPT),
Sp (pexpeanuis) U S| (CaHUTAPHO-DKOIOIUYECKHUIA TIPO-
IIYCK).
[TocTymnenue BoAbl Ha HIDKEISKANUNA yIaCTOK
Oyzer paBHO:
W =W-R-P , 3)
rae W u R — cymma mpuXoIHBIX U pacXOnHBIX (BO-
JONIOTPEOUTENN ¥ BOIOMOIB30BaTEIN) KOMIIOHEHTOB
BXB.
Be3po3BparHbIe 3aTpaThl BOABI MOTYT OBIThH OIle-
HEHBI 10 BBIPAXKEHUIO:
W, =R-(W_+W_)+P . @)
3 B3 CcT Huc
Onenka BXb npous3BoautTcs 0OBIYHO JJisS HE-
CKOTBKHUX XapaKTePHBIX IO yCIOBUSAM BOIHOCTH JICT
(cpemHUX W MaJIOBOTHBIX) M CBOTUTCS K PEIICHUIO
ypaBHeHHs (2) B Ipefienax BIOpaHHbBIX, KaK IPaBUIIO0
MECSYHBIX, HHTEPBAJIOB BPEMECHHU.
[ToHsATHO, UTO KOMIIOHEHTBHI PACXOAHOM YacTH,
MpEXJIe BCEro, CBA3aHHble ¢ opomennemM: R , R R |
cX on 0K
R ,R ,R ,aTake P , M B HEKOTOPBIX CiIydasix S
OB 3C 3p nuc pxX
S.» S, S, MMEIOT pasHOE YNCICHHOC 3HAYCHUC IIPU
M3MEHEHHMM YCJIOBUH BOAHOCTH (Hampumep, ¢ odec-
nedeHHocTa p 75% no 95%).

Pe3yabTarhbl OLIEHKH BOA0X0351{iCTBEHHOTO
O0asnanca Bepxuero /loHa 4 BO3MO:KHOCTH €ro
ONTUMU3AIUYU

B kauectBe npumepa ouenka BXb Bepxuero Jlona
(ot ucroka no ct. Kazanckas) npousBeneHa Ha ypoB-
He 1980-85 rr. Ona nMeer He TOILKO METOAUYECKHI,
HO ¥ Ba)KHBIM HCCIIEIOBATENbLCKUM acnekT. MIMeHHO B
3TOT neproj 6e3BO3BPATHBIE 3aTPAThl BOABI Ha X035H-
CTBEHHBIE [[EJIN JOCTUTIIN MaKCUMyMa, H €T0 yCTaHOB-
JIEHWE YPE3BbIYafHO TOIE3HO PU BHISBJICHUU AMHA-
MUKH aHTPOIIOTEHHOTO BO3/ICHCTBHS HA CTOK peK Oac-
ceifHa.

Hnsa ouenkn BXDbB B mpenenax Bepxuero dona
BbIZeTIeHO 9 cTBOpoB: JloH — rpanuna Tynbckoil u
Jlunenkoit oonacreii, CocHa — yctbe, JloH — rpaHuIia
Jlunenkoit u Boponexckoii obnacreit, Marbipa — yc-
The, Boponex — 1. JIuneuk, Boponex — ycrbe, butior
—yctbe, JoH — 1. JIucku, Jon — rpanunia Boponexc-
kot U PocToBckoii obmacTeid.

Pacuerst BXb Bepxunero Jlona npou3BeaeHbl M0
MOJICJISIM JIET CO CTOKOM, OJIM3KHM TI0 BEPOSTHOCTH
MpPEBBIIIEHNS] K HaJe)KHOCTH BOJOOOCCIEUCHUS
P=50,75 u 95%. Ilpu ycTaHOBICHUH PECYypCOB II0-
BEPXHOCTHOTO CTOKa PaCUETHBIN MEpHOJI OTpeaesisii-
csl IO METOonIWKe, M3JIoKeHHOH B [4]. BBugy orcyt-
CTBHSI 11epeOPOCKHU CTOKA M3 IPYTUX OacceifHOB 4iicH
W_ B ypaBHeHuH (2) IpUHAMAICSA pilBHI)IM Hymo. Pac-
XOZI BOZIBI B PEKe, YAOBIETBOPSIONINIM pEeKpeaIiiOHHBIM
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Puc. 1. Cxema Oacceitna Bepxuero Jlona.
a) Obmactu: 1- Tymbckast, 2 — Opiosckas, 3 — Kypcekas, 4 — benroponckas, 5 — Tam0OoBckast, 6 — Jlunenkas,

7 — Boponexckas. 6) CtBopsl BXb Ha pekax Oacceiina.

W CAaHUTAPHO-IKOJIOTMYECKHM TPEOOBAHUSIM, IPHHU-
MaJicsi paBHBIM MHUHHMAaJIbHOMY CPETHEMECSIHOMY
pacxony 95%-oli 00ECIICYCHHOCTH; B BECEHHMM ITe-
puox (I1I-V) caHuTapHO-3KOIOrHYECKUN TOMyCK Ha-
3HavaJycs B pasmepe He MeHee 20 % o0bema CToKa Be-
CEHHero monoBoabs 95 %-oii obecrieueHHOCTH. HTO-
ru otieiku BXB npeacrasiens! B Tadnuie 1.

AHanu3 MoMy4YeHHBIX Pe3yIbTaTOB IMO3BOINI yC-
TaHOBUTH CJEAYIOIIEe.

Haubonbimme cymmapHbie 6e3BO3BpaTHEIC 3aTpa-
Thl BOABI 10 BepxHeMy JlOHY Ha IPUHATOM YpOBHE

20

AHTPOIOTEHHOTO BO3/IEHCTBHUS COCTABHIIN B CPEIHEM
0,97 xM nnm okomo 9% MO OTHOLIEHHIO K PEUHOMY
CTOKY B 3aMBIKAIOIIIEM CTBOpE. AHAJOrMYHbIE MOKa-
3arenu ans roaa 95 % o0ecriedeHHOCTH MOTYy4eHBI
paBabiMU 0,82 ky0. kM wm 15 % croka. B nienom B
CPEIHHUX YCIOBHSIX BOIHOCTH OacceiiH Bepxuero
JloHa xapakTepu3yercs CyIecTBEHHBIM IPEBbIIIEHH-
€M BOJIHBIX pecypcoB HaJ Bomomnorpedienuem. On-
Hako Juisi ManoBoJHbIX JieT BXb B HEKOTOpBIX CTBO-
pax sBIseTcs HalpsLKEHHBIM, a B pAJe CIIydaeB U Jie-
¢unutHEIM. CyMMapHBIH 00beM BHYTPHUTOJOBOTO JIe-
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Tabnuya 1
Pesyneraret BXb Bepxnero Jlona

g T'onosoii cToK, Ky6. K be3Bo3BpaTHbIe be3Bo3BpaTHbIE 3aTPAThI

3 3aTpaThl BOJBI, Ky0. KM BOJIbI B % K CTOKY

8 ple| o E; E‘

= 5 = E Ob6ecnieueH- 5 2 < > 3 Ob6ecneueH-

Pexa-cTBOp R 5 = g HOCTBIO, % = é S 25 S 3 E HOCTBIO, %

5 53 gem | z3% | 28

= | &¢ =20 | €T | &S

£ S| 75 | 95 | A% 2| 75 | %

~
CocHa (ycTbe) 17400 | 2,35 1,79 1,21 0,051 0,038 2,17 | 2,85 | 3,14
JoH (rpaHuna
g““e“‘“’“ . 33840 | 4,16 | 331 | 2,09 | 0,167 0,142 | 4,01 | 505 | 68
OPOHEKCKOI

obJacteii)
Boporiesc 21600 | 2,36 | 1,88 | 1,29 | 0480 0433 | 20,3 | 255 | 33.6
(yctbe)
JloH (1. JIucku) 69500 | 7,92 | 6,41 4.30 0,745 0,663 9.4 11,6 15,4
Burior (ycTbe) 8840 | 0,720 | 0,470 | 0,210 0,094 0,056 13,1 20,0 19,5
Hon 102 000 | 10,45 | 8,01 5,33 0,968 0,821 9,21 12,0 15,4
(ct. Kazanckas)

¢dummTa cToka B npenenax Bepxuero /lona HeBenuk
(okoio 46,0 miH. Ky0. M B Toxy 95 % - 0it oOecrieueH-
HOCTH 1 0k0i10 4,0 MiTH. Ky0. M B roxy 75 % - ot obec-
MICYCHHOCTH).

I'maBabIME peryaramu ontuMuzamu BXB 6acceii-
HA HaM BUJIATCS CJIEMYIOUINE: YIIOPSAOUCHHUE BOJIO-
MOB30BaHM, BHEAPEHNUE JAOCTHIKCHUI HaydyHO-TeX-
HUYECKOTO Mporpecca, peryiupoBaHie MECTHOTO CTO-
Ka, y4er kaudecTBa Bojbl. [lepBoouepenHoi 3amaueit
JIOJDKHA OBITh BCEMEpHAsl IKOHOMHS BOJBI, MPEXKJIE
BCEro, C IOMOIIIBIO TOBCEMECTHOTO MOBBIIICHUS KYITb-
TYpPBI IPOU3BOCTBA, CTPOTOT0 YUeTa M KOHTPOJIS, He-
JIONYIIEHHs 3a00pa MUTHEBON BOJBI JUIsI TEXHUYEC-
KAX HYXKI. B TIpOMBIIIEHHOCTH COKpaIlleHue BOJIO-
MOTPEOICHUST MOXKET OBITh JOCTHTHYTO 32 CHET pas-
paboTky HaydyHO OOOCHOBAHHBIX HOPM BOJONOTpPED-
JICHUS TT0 OCHOBHBIM BHUJIaM BBIITyCKaeMOH MPOIYK-
IIUU C YUETOM CIIEIH(PUKU IPOU3BOJICTBA ¥ TEPPHUTO-
PHAIIBHOTO pa3MeIeHHs MPEANPHITANR U CHIDKECHHE
Ha ATOM OCHOBE yNENbHBIX HOPM MOTPEONICHUST BOJIBI
HAa eMHUITY IPONYKIINH, pEereHepaliy oTpaboTaHHO
BOJIBI — OXJIXKJICHUS, OYMCTKHA M OCBETIICHUS C TMOC-
JIEYIOIIMM TTOBTOPHBIM HCIIOIB30BAHUEM B IPOM3-
BOJICTBEHHOM IIHKJIE (B YACTHOCTH, BOJI Ta3004MCTKH
Ha METaJUTyprHYeCKHUX MPEANPHUATUIX, TOPOICKUX
CTOYHBIX BOJ], IIAXTHOTO BOJIOOTINBA), Iepexoja Ha
00OPOTHYIO CHCTEMY BOJAOCHAOKEHU S, TTO3BOJISIONIYIO
CYIIECTBEHHO TIOBBICUTH 3()()EKTHBHOCTH HCIONB30-
BaHUS BOJHBIX PECYPCOB, pa3pabOTKU W BHEIPCHHUS
0e3BOHBIX M BOIOCOECPEratoX TEXHOIOTUi, BBE/IE-

HUSI CUCTEM BO3IYIIHOTO OXJIAXKIEHHUS M CHUCTEM C
«CYXUMMU» TPaupHIME, UCTIOIB30BAHUS JJIS METal-
JyPTUUYECKUX Tedel «UCHapUTENbHOTO» METO[a OX-
JKJIeHUS 000pYIOBaHUS U T.JI., TOBBIIICHUS ANHIY-
HBIX MOIIHOCTEN BOIOEMKHX ITPOU3BOACTB.

B tennosnepreruke pesepBamMyu SKOHOMHH BOIBI
SIBJISIIOTCS: YKPYITHEHHE YHEPTrOoOJIOKOB CTaHIUH, To-
BBINIICHNE HaYaIbHBIX MapaMeTpoB mHapa TypOuH,
YMEHBIIEHHE KOIUYECTBA OTBOJMMOIO B BOJIOEMBI
Teruia, CHIYKCHUE YICTbHOTO Beca CTaHIuid, padora-
IOIIMX Ha MPSIMOTOKE. B KOMMyHaJIBHOM XO3sIIICTBE
YMEHbBIIICHHE BOIOMOTPEONICHHSI 32 CUET COBEpIICH-
CTBOBAaHMS CAaHTEXHMYECKOH apMaTypbl U BOIOCUET-
YHKOB, IPUMEHEHHS PEryasTopoB AaBieHus. B cens-
CKOM XO3AHCTBE K CHHKEHHUIO 3aTPaT BOJBI BEAET Iie-
JIBIM KOMIUIEKC Mep: pa3paboTka Ha 0a3e IIMPOKUX
BOJIHO-0aJTAaHCOBBIX HCCIIEIOBAaHNH 0OOCHOBaHHBIX
pEerHOoHaIbHBIX HOPM TONHBA, YYUTHIBAIOIIUX BEChH
KOMILJIEKC KJIUMATHYECKUX M THUIAPOTreOIOTHYECKUX
(haKTOPOB M BIHSIONINX HAa BOMHBIH OalaHC 30HBI adpa-
LMW U IPOAYKTUBHOCTH PACTEHHH, CO3aHNE MEIHO-
PaTUBHBIX CHCTEM C HaJIeKHBIMHU CpPEICTBAMH aBTO-
MaTH3allud BOJAOpACIpeneNeH s, COKpaIleHne I0IU
MOJI3EMHBIX BOJ] B OPOIIEHUH, OCYIIIECTBIEHUE MEPOTI-
pusTHiA 10 60pbOE C TIOTEPSIMU BOJ B OPOILCHHUH,

YMEHbIIEHNE MOTepb BOJABI Ha MCMApEeHHE U3 BO-
JIOEMOB U C TIOBEPXHOCTH MOYBHI.

Cy1ecTBeHHas! poib T0KHA OTBOIUTHCS UCIIONb-
30BaHUIO MANBIX PEeK — HAUMEHBIINX 3BEHHEB BOJO-
XO3SIICTBEHHOH CHCTEeMBbI. Majble pekd MOTYT OBITh
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HMCTOYHUKAMU BOJIOCHAOXKEHHsS KPYITHBIX OOBEKTOB:
MPOMBIILIEHHBIX npeanpustuil, TOC, ropoaos, opo-
CUTETIHHBIX CUCTEM. J[J1sI OIICHKH MOTEHIUATBHBIX BO3-
MOYKHOCTEH MaJbIX PeK IO BOI00OECIEUSHHIO X035~
CTBEHHBIX 00BEKTOB TPEIaracTcs CIEAyomas moc-
JI€A0BATEIBLHOCTD JEHCTBUIMA:

a) ompezenseTcs AMana3oH IUIomaneid Bogocoo-
pa, IoANeKaIuX paccMOTpeHuto (Harmpumep, ot 100
1o 10000 xB. kM);

0) UCTIONB3YsI TUAPOIOTUIECKOE PAOHUPOBAHUE
TEPPUTOPHUH H TUIOIIA]U ITEPECHIXaHUS U ITepeMep3a-
Hud [9], ycraHaBnuBaeM JUisl KaKuX 3HAYEHUM IUIO-
1ranaei BonocOopa MOCTOSIHHBIA CTOK OTCYTCTBYET;

B) B IpefieiaX KaXKI0TO THIPOJIOTHIECKOTO paiio-
Ha OMpeJeNsieM CpeaHee U SKCTPeMallbHbIC 3HAaYCHUS
TO/IOBOTO CTOKA IPUMEHUTENBHO K H30paHHOMY JTHa-
Ma3zoHy IUIonIaiel Bomocoopa;

T') AJIs KQXKJIOTO PACYETHOTO CITydasi HAXOAUM T10-
JIE3HYIO OT/Ia4y HETTO BOJOXPAHUJIMII C YIETOM ca-
HUTAPHO-3KOJIOTHYECKOTO TIOMYCKa;

IT) TI0 3HAYEHUIO TIOJIE3HOH OT/Iauu yCTaHABIUBA-
€M BOJIOXO3SHICTBEHHBIE [TOKA3aTeld, IIPH yCIOBHOM
MEPEKIIIOYCHUN BOTHBIX PECYpPCOB Ha PEIICHUE OTHOU
13 BO3MOXKHBIX 3a7ad.

B Tabnune 2 npeacrapieHbl JaHHBIE 110 BO3MOXK-
HOM IUTOMAAH OPOIICHHUS, & TAK)KE YNCICHHOCTH Ha-
ceneHusi, 00ecrneynBacMoro BoJOH.

Ocob6eHHO 3¢ (EKTHBHO pEeryIupoBaHUE CTOKA
COYETACTCsI C OAHOMN U3 CaMbIX IPOTPECCUBHBIX (hOpM
WCTIONB30BaHUS BOJIBI — 000POTHBIMU CUCTEMAaMHU BO-
nocHabOxenus. [Ipu BBICOKOW CTENEHH HaIEHKHOCTH
BOJIOTIOAAYH IS TTPOMBIIUIEHHOTO BOIOCHAOXKEHHUS,
nmocturaronieit 95, 97 % u Ooree, eCTeCTBEHHBIN pe-
JKUM BOZIOTOKA, CTPOTO TOBOPSI, HE OCTaBJISIET pe3ep-
Ba JIJIsl pa3BUTHUS 0OOPOTHBIX CUCTEM. B peke moikeH

OBITH OCTaBJICH CAaHUTAPHO-IKOJOTUYECKUN PacXo,
KOTOPBIH J1ake B HAMMEHBIIEM BapUaHTE NMPUHUMA-
€TCs paBHBIM KaK pa3 MUHUMAJIBHOMY CPEIHEMEeCs -
HOMY CTOKY 95 % - 0ii 00ecTie4eHHOCTH.

HupKynsuoHHBIA pacxon Q, 000POTHBIX CHCTEM
CBsA3aH C IOJIE3HOM oTna4elt Bonoxpanuwmmma Q , 3a-
0OpOM BOJIBI /15l MHBIX LeIe Q, ¥ CAHUTAapHO-JKOJIO-
THYECKHUM MOTYCKOM Q  COOTHOLIEHHEM
Q]_[ :QHT_Q3_Q3’ (5)

€

rae €— KodpUIMEeHT NoTePh B 000POTHOM CUCTEME.

Orenka, mpoBefieHHas 1t obecriedeHHoCcTH 95 %
MOJIC3HOM OT/Iauu BOJOXPAHMIIUII TPH KOIPPULIHEH-
Te moTeph  =6,6%, MOKA3BIBAET, UTO OOIIEE YBEIIH-
YeHWEe BOIHBIX PECYPCOB 3a CUET BHEAPECHHS 000POT-
HBIX CHCTEM MOXET COCTaBUTh OT 1,8 pasza mpu ce-
30HHOM PETYIUPOBAHUH CTOKA 110 9,2 pa3a mpu MHO-
TOJICTHEM PETYIUPOBAHIH.

HyTH COBEPIICHCTBOBAHUS METOAUKH OLICHKH
BOJ0X035HCTBEHHOI0 O0ajlaHca

OCHOBHO¥ IIyTh — YTOUHEHHE METOIUKH OIIpeJIe-
JIEHHSI COCTABJISIONINX, BXOAAIMINX B ypaBHEHHUE (2).
DT0, IPEKIe BCETO, OTHOCHUTCS K TIPUXOTHON HaCTH U
K €€ INIABHOMY KOMITOHCHTY — ITOBEPXHOCTHOMY CTO-
Ky. 31ech HE0OXOIUMO IMTOTYEPKHYTH HEOOXOAMMOCTh
aHaJIM3a UCXOJHOW THUAPOIOTHYECKONW MH(pOpManun
Ha OTHOPOAHOCTh, BOCCTAHOBJICHUS «ECTECTBEHHBIX)
PSAZOB CTOKA, MOJBEPTIIMXCS ONIYTUMOMY BIIUSHUIO
AHTPOTIOTEHHOTO (DaKTOPa, a TAKIKE OIICHKA PEIPe3eH-
TaTUBHOCTH MEPHOAA [T pacieTa HOPMbI i KBAaHTH-
new cToka [5, 6, 10].

B pacxoanoii yacTu pe3epBoM MOBBIILICHUS Kaye-
CTBa pacueTa SIBJISETCS COBEPIICHCTBOBAHHUE ydeTa
HCIIONIb3yeMOM BOJIBI; CBEACHHS O 3200pe BOJIBI U BO-

Tabnuya 2
DddexT peryaupoBaHus CTOKAa MAIBIX PEK

HJ'IOH_IaI[B OopouIcHud, YucIeHHOCTD HaCCJICHUA,

ITmomane TBIC. Ta TBIC. YCJI.

BOZIOCOODA, (P=175%) (P =95%)

KB. M MHOTOJICT. PCryJ. MHOTOJICT. PCryJ.
CE30HHOC PCryJ. ( a‘ﬁp — 0,9)* CC30HHOC PEryJI. ( aﬁp — 0,9)*
100 1,9 2,6 10,6 57,2
500 10,2 14,1 120 325
2000 44,1 58 500 1320
5000 113 154 1340 3720
* — noJsie3Has oTa4a 6Py TTO BOXOXPAHMJIKIL B HOJISIX HOPMbI CTOKA.
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JOOTBEACHUH HAXOAATCS B BEICHUHU OOJIBIIOTO YHCIa
OpraHM3alyii, 3a4aCTyI0 pa3HOPOIHBI ¥ TPEOYIOT TILa-
TEIBHOTO aHAIN3a U CUCTEMATU3ALINN.

Kacasce ydeTa mon3eMHBIX BOJ B IMPHUXOJHOMN
gactu BXb, HeoOXonuMo UMeTh B BUAY, YTO MPH Ha-
JIMYUU TUAPABINYECKON CBA3H TOBEPXHOCTHBIE U MTOJI-
3eMHbIE BOJIHBIE pECYpPCHI OacceliHa I0JKHBI paccMar-
pHUBAThCS KaK eqUHOE 11es10e. 3a00p BOABI U3 MOA3EM-
HBIX TOPU30HTOB O3HAYAET ONPEACIEHHOE U3BATHUE U3
MTOBEPXHOCTHOT'O CTOKA. PazyMeeTcs, OHO MOXKET Ipo-
SIBUTBCSI HE Cpa3y, a 10 MPOLIECTBUH HEKOTOPOT'O Bpe-
MEHH, 3aBUCSILEro OT BpeMEHHU I00eraHus Mmoa3eM-
HBIX BOZ OT TOYKH BO03a00pa 10 MeCTa UX APEHUPO-
BaHUs. B TeueHue 3Toro BpeMeH! ¢ BIUsSHUEM 3a00pa
BOJIbI M3 ITOJI36MHBIX HCTOYHMKOB MO>KHO HE CUNTATh-
Csl, OJJHAKO €ro MOCJEACTBHSA B KOHEYHOM HTOTE CKa-
JYTCsI Ha IOBEPXHOCTHBIX BOAHBIX pecypcax. [lonu-
YKEHHE KPUBOH AETIPECCUH MTPUBENET K YMEHBILIEHUIO
pasrpy3KH MOA3EMHOI0 NOTOKA B PEKHU Y K CHUKEHHUIO
MEXEHHOT'0 CTOKa, a IPH 3HAYUTEIBHOM YBETUYEHUN
JENPECCUOHHON BOPOHKH M K MOJIUTKE MOA3EMHBIX
TOPU30HTOB PEUYHBIMH BOIAMHU.

IIpu cocraBnenun BXb cnenyeT yunTeIBaTh KOM-
MOHEHT, OTPAXKAIOLINIA BIUSHUE KOCBEHHBIX (haKTO-
poB — W . Takux, KaKk arposeCoOTeXHUYECKUE MEPOII-
PUSATHS, OCYLIEHHE 3a00I0YEHHBIX yYacTKOB, ypOaHu-
3anus u Ap. OAHUM U3 TPOSIBICHUN KOCBEHHBIX (hak-
TOPOB SIBIIIETCS] U3MEHEHUE B PE3YJIBTATE XO3HCTBEH-
HOT'O HCIIOJIb30BAaHUS 3JIEMEHTOB BOIHOTO OanaHca
TEpPUTOPpHUI, KOMIIEHCHpYIoLIee Oe3B03BpAaTHBIC 3aT-
patsl cToka. B wactHOCTH, OAOOHBIH 3P PEKT BHI3BI-
BaeT CO3/laHUE MPYJO0B U BOIOXPAHUIIUIL, KOTOPOE, C
OJTHOW CTOPOHBI, YBEIMUMBAET IOTEPH HA HCTIAPEHUE,
a ¢ Ipyroid — NpUBOAUT K YMEHBIIEHUIO BECEHHMX
Pa3IMBOB M K COOTBETCTBYIOIIEMY CHHKEHHIO TIOTEPD

CTOKa Ha MOWMEHHBIX Y4acTKax B HIDKHEM Obede ru-
POY3JIOB, B IENbTaX PeK.

CrnoxuBmiasicst npaktuka coctasienus BXb npu
BBIOOpE MOJENIM PacYeTHOTO To[ja OPUEHTUPYETCS Ha
00ecrne4eHHOCTh TOJ0BOr0 cToKa. bojiee o6ocHOBaH-
HBIM SIBJISIETCS BBIOOP MOJENH PacyeTHOTO roja Io
00€CTIeYeHHOCTH CTOKA IMMUTHPYIOIIETro epuoa, B
0COOEHHOCTH, IPY HEBBICOKOH CTETEHHU UCIIONb30Ba-
HUS BOIHBIX pecypcoB Oacceitna. Ho u storo Hemo-
CTaTOYHO C METOIMYECKON TOUKH 3peHusi. B cumy cto-
XaCTUYECKOW CYIIHOCTH MPOCTPaHCTBEHHO-BPEMEH-
HBIX U3MEHEHUH CTOKa B €ro KojaeOaHUsIX Habmona-
€TCsl aCHHXPOHHOCTH, 0COOEHHO OLIyTHMAasl B Ipe/e-
Jlax KPYIHBIX BOJOX035icTBEHHBIX cucTeM. O cTerne-
HHU aCHHXPOHHOCTH rOZ0BOI0O CTOKa Oacceiina Bepx-
Hero /loHa MOJKHO CyANTh IO JaHHBIM TaONuIb 3, e
IpHUBEICHbl 00€CIEYEHHOCTH CTOKA 3a OTAENIbHbIE
rofibl B MyHKTaX THAPOJIOTHYECKUX HAOMIOACHUN TIPH
00eCTeYeHHOCTH CTOKa Pp. JIOH B 3aMBIKArOIEM CTBO-
pe y ct. Kazanckoit 6muskoit k 75 u 95 %.

Kak BugHO u3 TaOIULEI 3, 00€CIIEYCHHOCTH CTO-
Ka B Pa3JIMYHBIX CTBOPAX HE COBMAAAIOT C 00ecIeueH-
HOCTBIO CTOKa B 3aMBIKAIOIIEM CTBOPE.

CreneHb aCHHXPOHHOCTH MOXKHO XapaKTepH30-
BaTh U KodhduuenTom acunxponHoctu (K ):

N
Z Qpi
_ =l
ac — Q )
p
rae Qpi — pacxobl BoJbI 00ecTIeYeHHOCThIO Pi-X mpu-
TOKOB;
Qp — pacxop obecrieueHHOCTEIO P B 3aMbIkaroiieM

CTBOPE PEKU;
N — 4ncI0 CTBOPOB BBILIE 3aMBIKAIOIIETO.

K (6)

Tabnuya 3

ACHHXPOHHOCTP CTOKa pek OacceiiHa Bepxuero [lona

O0ecrieueHHOCTh CTOKA, %, MO CTBOpaM

< . o =

= 5 2 - g s B g < g 2

S 52 S 2 - S - 5 = =g < 2 9

S| =S| EE| 84S | 25| %558 58| z£E| &S| E8
iR RN FoN IPHER I R e - Al = I -

& - = o g .

° M a5 T E | S

=% - 5]

1938 75 79 82,5 80 75 77 48 — — 53 —
1965 75 70 40 66 74 80 71 68,2 | 87,5 70 60
1950 95 90,5 | 97,5 94 98,5 | 97,3 | 95,7 95 - 89 -
1954 95 77 77 84 89,5 | 89,5 | 97,2 | 90,4 | 974 99 96,7
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Puc. 2. Pexa CocHa — ycrbe. torn BXb B BeposiTHOCTHO# dopme.
A — u30biTkH; b — nedununter; B — nedunutel B ykpynHéHHOM MaciuTabe.
1— nepBblil ypOBEHb U3BITHS CTOKA; 2 — BTOPOW YPOBEHb U3BATHUS CTOKA;
a — CyMMapHbIi T010BOM eunuT; 6 — neuuT Uit oTpaciell SKOHOMHUKH C TIOHKEHHOW HaJIe)KHOCTBIO BOJIO-
obecneuenus (P=75%); B — nepuuut s orpacieil SKOHOMHUKH C MOBBIIICHHOW HAAEKHOCTBIO Botoo0OecIede-

Hus (P=95%).
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Koadpduument acuuxpoHHOCTH 10 BepxHemy
Hony s obecnieueHHOCTH 75% TOMydeH paBHBIM
0,92, niis obecrieuernnoctu 95 % pasusim 0,82. Ipo-
BEJICHHBIN aHaJIN3 TI0Ka3aJl, 4YTO IPUHATHE B KAYECTBE
Mozenu BogHocTu rpu pacuerax BXb Bepxuero Jlona
TOZI0OBOTO CTOKa OJIHOM 00eCNedeHHOCTH ISl BCeX
CTBOPOB HE COOTBETCTBOBAJIO OBl XapakTepy IpoO-
CTPAHCTBEHHBIX U3MEHEHHUH CTOKA.

B nanGonee o61meit mocTaHOBKE 3aJaHIE PUTOY-
HOCTH K CTBOpPaM BOJIOXO35IMCTBEHHON CUCTEMBI SIB-
JseTcs 3agadeid croxactuueckou. Ilpu Takom nmoaxo-
¢ U ypaBHEHUIO (2) MpUIAeTCs CTOXaCTUUECKHUI
cmbici. Mnee ydera mpocTpaHCTBEHHO-BPEMEHHBIX
KoJIe0aHW PEYHOrO CTOKa BIOJHE COOTBETCTBYET
MpenyaraeMblii HaMH CIIOC00 3aJaHusl IPUTOYHOCTH
K ctBopam BXb BceMu uMeronuMucs psjgaMu ruapo-
JIOTHYECKUX HaOMIOAEHUH 3a CTOKOM (B TpaHHIIAX
BBIOPAHHOTO PENpPEe3eHTATHBHOTO NIEPHO/IA) C yIETOM
€ro BHYTPUTOAOBOTO paciipeneieHus. B atom cirydae
pesynbrarsl moctpoeHust BXb MoryT Ob1Th IpeacTas-
JIGHBI B BEPOSTHOCTHOU (opme. s ompeneneHus
nedunuTa 3a1aHHON 00ECTIEYCHHOCTH U OIICHKH BO3-
MOYKHOCTEH €ro MOKPHITHS B KOHKPETHOM CTBOPE pe-
KOMEH]IyeTCsl CTPOUTh KPHUBYIO pacmpeneieHus Oa-
JIAaHCOBBIX pasHocTe AW .

IIpu ananuze pesynpratoB pacuera BXb npen-
CTaBJISIETCS 1eNeco00pa3HbIM AU PepeHIIHPOBATD
neGUIUT BOIBI IO HECKOJIBKUM KaTeropusiM: nedu-
LIUT CyMMapHBIH JJIs BCceX MOTpeduTenei (rogoBoii n
MaKCHMAaJbHBIN); AeQUIHUT (TOITOBOKH M MaKCHMallb-
HBIN) U1 TOTpeOuTenel, o0CIy)KMBaeMbIX C ITOHH-
KEHHOW HaJIeKHOCTHIO (HAaIIpUMep, UppUTanus); ae-
¢uuT (rogoBOM M MaKCUMAJIBHBIN) AJIS MOTpeduTe-
niei, 00CITyKMBaeMbIX C TOBBIIIEHHON HAIE)KHOCTHIO
(Hanpumep, BogocHaOxkeHue), 1eGuIUT (roIoBOH 1
MaKCUMAJIbHBINA) U TIOTpeOUTeNel 3a mpeaenamMmu
pacueTHo 00ecTie4eHHOCTH (B MHTEpBaJie 00ecIeueH-
HOocTH cToka p<P<100%, tme P— pacuernas obecrie-
YEeHHOCTD OT/IauH JUIA TaHHOM KaTeropuy MoTpeduTe-
Jieit); yKa3aHHBIN e UINT, PECTABISIOMNNA YPe3-
Ky BOJOIIOAAYH B MaJIOBOAHBIE TOMBI, IPH HAJTHUYUU
PETYIAMPOBAHUS PEYHOTO CTOKA IJITAHUPYETCS 3apaHee.

B kxauecTBe mpumepa Ha puc. 2 IPUBEIEHBI KpH-
Bble 00€CNEYeHHOCTH OalaHCOBBIX PAa3HOCTEH IS
ofHOro M3 pacueTHbIX yyacTkoB BXb Bepxnero
Hona — 6acceiina p. CocHBI ISl IByX YpOBHeEH
WCTI0JIb30BAaHUS BOJHBIX PECYPCOB — BOAOTIOTPE0-
nenue 830 MutH. Ky0. M/To1 ¥ BoOTIOTpeOIeHHE
1245 maH. xy6. m/roa. IIputodHocTh 3agaBanach
BCEM PAJOM T'HAPOJIOTHYECKUX HAaOMIOAEHUH Poao-
XKHUTENbHOCTHIO 45 net. Hannune kpuBbIx oOecrnevyeH-
HOCTH Pa3IMYHBIX KaTeTOpPHi ne(uunuTa 1mo3BosseT
CYIWUTH 0 HEOOXOIMMOM CTETIEHH PETYIHPOBAHHUS CTO-

Ka JUTst HOKPBITUS JedunuTa (o cyMmapHomy nedu-
LIUTY), O BO3MOKHOCTSIX PEryJIMPOBaHUS CTOKa (IO
KPHBOH N30BITKOB), O HAAEKHOCTH BOI0OOECTICUCHHS
pasnmuuHbIX notpedurenei (mo abcuucce O(0) xpu-
BBIX 00€CTIEYeHHOCTH IE(PUINTA COOTBETCTBYIOIIETO
norpeburens). [lonydenne KpUBBIX pacmpenesieHus
0aTaHCOBBIX pa3HOCTEH (M30BITKOB, TOTOBOTO M MaK-
CHUMAJIBHOTO Ae()UIMTOB) IPH HATMIUU CTOUMOCTHBIX
OLICHOK y1Iep0a 0T HeJ0Aa4H BOABI TOTPEOUTENSAM OT-
KpBIBa€T BO3MOXXHOCTh 3KOHOMUYECKOHN OIIEHKU Me-
pornpusTHii o pesynsraram BXb, B wactHocTH, 000-
CHOBaHUs pacdeTHON 00eCIedeHHOCTH, paclpeelie-
HUS BOAHBIX PECYPCOB MEX/Ty YIaCTHUKAMHU BOJOXO-
35IICTBEHHOTO KOMILIEKCA, TEPPUTOPUATIBHOTO TIEpe-
pacmpeneneHus BOOAHBIX peCypcoB H T.II.
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