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Om ugdamesvemea

KHura Hanmucana mo nporpamme, yTBepxkieHHOH IJaBHLIM ynpas-
JIEHHEM DBBLICHIErO0 1 CPEANEro CeJLCKOXO03SIHCTBEHHOrO = 06pa3oBaHys
MCX CCCP, u siBasietcst yueGHbIM 1OCOGHEM S CTYLEHTOB THIpPOMEJHO-
paTHBHBIX BY30B U ¢axysbTeToB. OHa MOXKeT ObiTb peKOMeHjOBaHa H
CIeUHANHCTaM TPOEKTHRIX H  IKCIVIYaTAUMOHHBIX BOAOXO3AHCTBEHHBIX
opranusanuii.

- Kuura cocrour w3 AByx uacreit: «[uuposiorusy u «Peryauposanue
CTOKa».

[lepsasi uacTh HanmucaHa KaHZMAATOM TexHuueckux Hayk T. A. He-
FOBCKO#, BTOpas — KaHAHAATOM TeXHHUeCKHX Hayk A. H. HBanoBbiM.

OrsbiBbl O KHHTe M NOMesJaHHsS IIPOCHM HaNpaB/sTe 10 ajpecy:
Mocksa, K-31, ya. JIzepmxunckoro, 1/19, ‘usgareasctBo «Koaocs.
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aacts 1. THIPOJIOTHIS

BBEIEHUE

1. Mpeamer ruaposornu. Hayka, usyuyamoiiasi 3aKOHOMEDHOCTH pac-
npejeselns U ABUKEIHs BOJA 3eMIIOr0 Liapa, KOJHUeCTBCHIble M KayecT-
BeHHbIe H3MEHEHHS HX B pe3yJ/ibTaTe B3aMMOJEHCTBHS BOJL ¢ OKDYKalowieH
Cpenoi (MoBepXHOCTbIO 3eMJIH H BO3AYIIHOH 060/I0YKOH), HA3LIBAETCS U/~
posioruedf. HMHaye MOXHO CKa3aTh, 4TO 9TO HayKa O peXHMe
BOJ 3eMHOro map a.

Tupposiorus sBJseTcs OTpac/bio reopusnky — O6uel HayKH O DH3H-
YeCKHUX MPOILeCccax, MPOUCXONALIMX B PA3NUUHBIX CJAOSAX HalleHd MJIaHEThHI:
rupocdepe, TBEpAOH U rasoo6pasnoit 060104Ke 3eMHOTO mapa. I10CKOJIb-
Ky ruapocdepa NpeicTaBisieT cofoi OTAeNbHBE OGBEKTH, HMEIOMHE reo-
rpaguyecKue rpaHuipl, THAPOJIOTHsS OTHOCHTCS TAaK¥XKe K IHKJY reorpadu-
YeCKHX HayK.

B coorBercTBHH C pasieneHueM NOBEPXHOCTHBIX BOJA 3€MHOTO Miapa
Ha JiBe TPYMNNbl THAPOJIOTHS TNOAPA3feNsieTcss Ha: O K€aHOJAOT H 10
(ruApoOsIOTHIO MOpeH M OKeaHOB) H THAPOMOTLHIO BOJ ¢ y I H.

[Tocnepnss paspociiack B OGIIMPHYIO HAYKY H BKJIOYAET I1 O T 4 M O-
Moruio (Hayky O peKax), JHMHOJOTHIO (03epoBeleHHe),
TenbMaTONOrHIO (6010TOBENCHHE), TASTUHONOT Hi0 (Hay-
Ky O JIEJHHKaX).

Tunponorus, kak u J06ast Apyras oTpacab eCTECTBO3HAHUA, B CBOHX
MCC/IEIOBAHHAX HCHOJIb3YyeT METOABl ONHCAHHS, H3MEPEHHsd, aHa/lH3a H
o6obuienus. Mcxona U3 MeTONOB H3y4YeHHs BOJ, FHAPOJIOrHs AEHTCS HA:

rUAporpadH o, jaruyio oblee omucaHdHe BOAHBIX OGBEKTOB
(reorparyeckoe NMOJIOKEHHe, pasMep, PEXKUM, MECTHBIE yC/JIOBHs);

THADPOMETD HI0, U3YYAIOUYIO METOABl ONpPEIeseHHsT PasHHUHbBIX
XapaKTepHCTHK BOIHLIX OOBEKTOB (CKOPOCTEH TedeHHs!, YPOBHelH BOJEI,
PacxojioB BOALI H HAaHOCOB U T. 1.);

O6WY0 FHAPOJSOT U [0, H3YYAIOWYIO (PUSHUECKYIO CYUIHOCTB
M 3aKOHOMEPHOCTH THAPOJIOTHYECKUX SIBJCHHUI;

MHXEHEePHYI T[HAPOJOTHIO, pa3paGaThBAIOLYIO METO b
T'HAPOJIOTHYECKHUX PACYeTOB U IPOTrHO30B.

2. 3HaveHWe TMAPONOTHH B peUIEHHH BOAOXO3AHCTBEHHbIX MPOGJEM.
[unpouiorust nMeet Tecyio CBA3b ¢ MeTEOPOJIOTHEl, reOMOpPhOIOrHeH, Hog-
BOBE/ICHHEM, TeOJIOTHeH ¥ JADYTHMH HayKaMH, H3YYalOMHMH aTmochepy
u ruapocdepy semHoro wapa. Hanpumep, oSy HHTepec AaA FEAPOIOTHH,
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reoMop(ONIOrHl M NOYBOBEJel sl NPEACTABAAIOT NPOHCXOASILHE HA 3eMHON
NOBEPXHOCTH MPOLECCHl pasMbiBa (3pO3HH) H OTJIOXKEHHs (aRKYMYJsILHH)
HaHOCOB. ['Maposiorusi CBsidaaHa ¢ CHAPaBJMKOH: peuHasi THApaB/JHKa SIB-
JIsieTcA COCTaBHOM 4YacTblo KaK TUADPOJIOTHH, TaK H rujpasauku. Ho oco-
6eHHO 6J1M3Ka THAPOJOTHA K FHAPOTEXHHKE M MeJHOpalHH.

Besnuka poJb THAPOJIOTHH B PeIIeHHH BOJAOXO3SIHCTBEHHBIX IPOGJIEM.
HauGosee Baxkable BOIPOCH, KOTOPHIE peliaeT COBpeMeHHAas MHAPOJIOrHs,
5T0: 1) OIeHKa BOJHBIX 3al1acOB B CBSI3H € TPeGOBAHHSIMH IIPOEKTOB HCIIOJIb-
30BAHUS BOAHBIX PECYpPCOB; 2) YCTAHOBJIEHHE pACUeTHBIX BeJHUHH PacXOl0B
BOJIH (MAaKCHMaJbHBIX, MUHUMAJIBHEIX H Ap.) IPH NPOEKTHPOBaHHH COOPY-
JKeHu#t; 3) pacueT HcnapeHHs C NPOEKTHPYeMBIX BOJOXPaHHJHMIL H C IIO-
BEPXHOCTH peuHbIX GaccefiHoB; 4) HcC/IeROBaHHE BONPOCOB (POPMHPOBAHUS
pyces pek; 5) XxapaKTepHCTHKA TeMNepaTypHOro H JIELOBOIO PeXXHMOB PEK U
03ep; 6) IPOrHO3bl OCHOBHBIX 3JEMEHTOB HAPOJIOrHYECKOro pexxuma (ypoB-
Hell, pacXoloB, BCKPHITHSI U 3aMep3aHHs1); 7) ydueT BJHSHHH, OKa3blBae-
MEIX COOpPY2KEHHEM Ha BOJAHBIA IMOTOK, AJIs ONpeleJeHHst BepOATHEIX yCJIO-
BUfl, B KOTOpEIX 6yZAeT paboraTb COOpYMKCHHE.

B Hamret ctpane Benercs rpaHiHO3HOE TMAPOTEXHHUECKOE CTPOHTENb-
ctBO. Pemenne Bcex npo6i/eM, CBs3aHHEIX C HCIOJAb30BAHHEM BOLHBIX pe-
CYpCOB, HaUHHAETCS C THAPONOrHYECKOT0 H3yUeHHsi BOAHBIX OOBbEKTOB.

[IpoeKTHPOBaHHIO THAPOAJEKTPOCTAHIU, BOROXPAHUJMIL HJH APYIHX
THAPOTEXHHUECKUX COOPYKEHHH BCerja NpeNllecTBYIOT THAPOJIOrHYeCKHe
pacuersl, B pe3yJ/ibTaTe KOTOPbIX ONPENE/SIIOT rONOBLIe, MECAUHbIE UM Ce-
30HHBIE, MAKCHMAJIbHBIE H MHHUMaJbHbIE PACXOAbI BOABL U T. A. [HADPOJIOrH-
YeCKHH pacyeT — OJHa K3 OCHOBHBIX YacTell KaxKAOrO BOJOXO3sHCTBEH-
HOr0 IpOEKTa. :

3. Kpatkue ucropuueckne cpejeHHust. [HIPONOrHs KakK CaMOCTOATENb-
Hasi Hayka copMHpOBaJach JIHIIb B KOHIE Npouioro crojerus. Oanako
HCCNENOBaHHE BOJ HAYyaJ/J0Ch OUeHb JaBHO. BoaHble OOBEKTH C ADEBHHX
BpeMeH Hrpasu GOJbLIYIO pPoJib B KH3HH Haponos. Ha Geperax KpynHBIX
pE€K CTPOMJHCh FOpPOfa, N0 peKaM NPOXOAHJH TOPrOBBIE IIyTH.

HaunGosiee apeBHue ruipomeTpHueckrne HaGaofeHHs (3a ypOBHSIMH
p. Huna) o6napyxensl B Ernnre oxosno 4000 Jer nasan.

Ha teppuropun CCCP Hagajo BOLOMePHBLIX HAGJIONEHUHA OTHOCHTCS
K NepBOMY THICAYENETHIO A0 Hamell apul. B a10 Bpems Ha pp. 3epaBiuane,
Amynapse 1 Myprafe GbIIM yCTaHOBJEHBl pasJHuHbIE MPUCIOCOGJIEHHUS
IJIsl paclpejesieHusi BOALI HAa OPOCHTE/IBbHBEIX CHCTEMAX.

B Poccuu BojoMepHble HaGJIIONEHHsT TaAKKe HMEIOT GOJIbIIYIO JaBHOCTb.
B sanucax pycckux seronucues XV u XVI BB. orMeua/HCh TaKkue siBJe-
HHsl, KaK BCKPHITHE PeK H HX 3aMep3aHHe, HaBOJHEHHs H MaBOLKH, OMHCA-
HHE HeKOTOphIX NmyTeld cooblLIeHHUs.

B cepennne XVII B. B MockBe BeaHCh exelHeBHbIE HaG/IOeHHsA 3a
COCTOSTHHEM TOTOAEl H YpoBHEM BOAH Ha p. Mockse. Vayuennem pek B Te
BpemeHa y Hac 3aHHMaJIHCh 3eMJ/I1eNPOXOABI, KOTOpbie 06C/eL0Ba/IH MHOTHE
peku Cubupu; B Poccun cTaniu nosiBJAsSITbCA THAPOSHEPreTHYECKHE YCTaHOB-
KU, 0COGEHHO Ha YpaJe B CBsI3H C pa3BHUTHEM FOPHO3aBOJCKOrO Aeja.

WH:keHepHble HCCJEIOBAHMS PEK, 03eD H BOJOEMOB HAyajHCh CO Bpe-
menu [lerpa [. PasBuTie mpOMBIIIEHHOCTH, pacllHpeHHe TOProBJjH, MO-
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Tpe6oCTb B 060POHE CTPalibl BHI3BBAIH HEOOXONMMOCTD yTyULIEHHA BORAHBIX
nyreil cOOOIIEHHS.

B 1703—1709 rr. 6blM NpOBeEHBl H3BICKaHHA H NOCTpOeHa BriiHeBo-
JouKas cucreMa, coenuHsitouiasi Boary ¢ Baarniickum mopewm. TlepBoie
uspicKalusi 6yayuero MapHMHCKOro BOJHOrO nyTH (tenepbh Bousro-Baa-
TUHCKHI), noctpoeHHoro B 1719—1731 rr., u cTponTenbcTBO JlanoxeKux
KaHaJjioB GbLIM NMpOBeneHbl NpH JH4YHOM yuacTuu Ilerpa I. Ilpu Hem Bnep-
Bele B Poccuu 6bL1 n3mepeH pacxojl Boast Bosrn y Kamenuuna (1700 r.),
a na p. Hese y [lerponaB/oBCKOH KPENOCTH yCTaHOBJIEH NEPBHIH BOAOMEp-
uoit noer (1715 r.). Heckonbko nosaxee BogoMmepiible HAGJIONEHHS BEJIHCh
Ha Jlagoxckom ¥ Basnafickux osepax, na ypaabCcKHX npynax. beuio Ha-
4aTO CTPOHUTENHCTBO COCAHHHTENbHOrO BOAHOrO nyTH Mexay Boaroit u [lo-
HOM, HO He TaM, TJie OH Tenepb NOCTPOeH, a B BepXoBbaXx. [loHa.

Boabluylo paGoTy N0 H3Y4YellHIO peK NpOM3BOAuJa AKaneMus Hayk,
cospannasi B 1724 r. B 1760 r. B reorpacuueckoM aenapTaMeHTe akaieMiy
M. B. JIoMOHOCOB OpranM3oBaJl HCCJELOBAHHS BCKDHITHS H 3aMep3aHus
PEeK, BECEHHHX IOJOBOJKH.

B 1767 r. nauaJjo odopmaaTbcsl ['y1aBnoe ynpasJ/enre BOASIHBIX KOMMY-
HHKaLMH, OCHOBHBIMHU 33JadaMH KOTOPOro OblIH HCCAEJOBAHHS DK C He/blo
CYIOXOACTBA.

B nepso#t nosopune XIX B. yayumaercs annapatypa rHApoMeTpHue-
CKMX M3MEpEHHUH, [01y4aeT pa3BUTHE TEXHHKA 3BYKOBOTO H3MepeHHst IJy-
6un. Bropas nosiopuaa XIX B. xapaKkrepHsyeTcsi IIHPOKHMH IHADOJIOrHYe-
CKUMH HCCJ/IEJOBAHUSIMA.

[lnaHOMepHOe M3yYeHHe PYCCKHX peK M o3ep OTHocuTca K 1874 r.,
korja Iipx MuHHcTepcTBe nyTefl coobulents Obla CO3JaHa HaBHIalMOHHO-
onncuasa komuccus (HOK). Dra komucena neficteoBasia B Teuenue 20 Jert;
ee paGoThl HMEIOT GOJIbIIOE 3HAYEHNE KAK B M3yYeHUH IMAPOrpapuy Hamei
cTpaHbl, TaK M B Pa3BUTHH METOAOB FHAPOMETPHH. B TO Bpemsi ONMCHbIE
napTHH OpraHu30Baau 0kono 500 BOAOMEPHBIX NOCTOB, 4 HA PsAJe PeK BeH
M3MepeHre CKOPOCTell TeYeHHa U ONpejieJeHHe PacX0J0B BOAKL.

OnHOBPEMEHHO C H3yyeHHeM PeK A5 ueJel cyfoxoacrsa ¢ 1873 r. pas-
BUBAJHCh MCCAENOBaHUS PeK, 03ep K 60JM0T B LeasiX HCNO/Ib30BAHUS UX LIS
CeqbCKOXO35MCTBEHHBIX MeJHOpalMil (OpOlleH s M OcylieHHs). Bl op-
raHH30BAHbl Hay4HbIE SKCHeIHUHH [O PasiHYHbBIM BONPOCAM THAPOJOTHH:
no ocyuieruto 6osor [losechs (1873—1898 rr.), skcnequnua WM. M. JKu-
JMHCKOro 10 opomenxto Ha iore Poccun (1880—1891 rr.), skcnemuuus
A. A. THJIO 1O HCCEA0BAHUIO HCTOUHHKOB IVIaBHEHIIMX PEK eBPONeHCKOH
Poccun (1894—1903 rr.) u ap. Kpynuefimuii pyccKui KAMMATONOr H reo-
rpad A. . BoeiixoB B pa6ore «K/mMaThl 3€MHOrO 11apa 4 B 0COGEHHOCTH
Poccuuy, Bbiueguieit o 1884 r., Breppuic chopMyJIMpOBaJ TOJOKEHHE, YTO
PEKH — 3TO MPOAYKT KIUMaTa, ¥ 14/ KNMMATHUCCKYIO K/IaCCH(HKATIHIO PeK.

B kouue XIX B. 60osbiI0oe pasBUTHe MOJYUYHIM UCCHAENOBaHUS, CBSI3aH-
Hple C U3yyeHHeM MeXaHH3Ma PEeYHOro NOTOKa, IBHXKEHHs HaHocoB H (op-
MHpPOBaHHs peyHoro pycia. B 1897 r. mosBusace pabora KpyIHOro
rHAPOTEXHUKA-NPAKTHKA W NBITJAMBOro yuenoro B. M, Jloxtuna «Mexa-
HU3M pEYHOro pycJa», KOTOpas jaeT npaBo cuuTaTh JIOXTHHA OCHOBOINO-
JOXHHUKOM THAPOJIOTHH DEYHOro pycJa.



B navane XX B. npoBefeHEB! HCCAENOBAHHS IO PA3JHYHEIM BOIPOCAM
CHAPOJIOTHH: HOSBHAKCH paboTel D. M. Oubjlekona no HenapeHuio ¢ 1o-
BepxHocTH peunsix Gacceitnos (1911 r.), H. E. )KyxoBcKoro o aBHKeHHH
BOABI Ha moBoporte peku (1914 r.) u o 3ausenun (1915 r.),” H. E. Hoarosa
Mo TeOpHH CcTOKa JuBHeBbIX Box (1916 r.) u xp.

Bce 3TH Tpyap He OTEPSIIH CBOEr0 3HAUEHHUST U 0 HACTOSIIErO BPEMEHH .
Onnaxo GypHOe pa3BHTHE CHIAPOJIOrHYECKHUX HCCJENOBAHHE U THIPOJIOTHH
KaK eIMHOHM HayKH HauMHaeTCs B HalleH CTpaHe TOJBKO mocae Benukoin
OxTsa6pbekoil peosmonnH. COLHAaNHCTHYECKAs] CHCTeMa XO03M[CTBA CTaBUT
BONPOC O KOMILJIEKCHOM HCIOJIb30BAHHH BOIHBIX OOBEKTOB /s Uesell cy-
JOXOJCTBA, SHEPreTHKH, BOJOCHAGMKEHHS, MEJHOPALMU U T. A.

Ba)KHbIM COObITHEM B HCTOPHH M3YyUeHHs BOJHBIX pecypCOB CTPaHBI OBIIO
yupexaenue B 1919 r. Poceniickoro, nbie ['ocyaapcTBeHHOr0, ruaposaori-
yeckoro uHctutyTa (I'TH), B 3agaud KoToporo BXoAu/a0 o0beflUHEeHHe BCceX
pofibix uceacnonanuii B CCCP.

B 1920 r. no unnnuaruse B. M. JleHnHa npuHsTO MCTOpHYECKOe pellle-
une of snexrpuduranuu Poccuu (mrnan T'O3JIPO). Brinosnenue sroro
r1aHa noTpe6oBaJ/io BCECTOPOHHErO H3YYEHHsT €CTECTBEHHOrO pexHMa BO-
noemoB. B nepuon ¢ 1919 r. nposesenbl KpynHeiinide BOJHBIE HCC/IENOBA-
uus pp. Bosaxosa, Ceupu, Mocksel, Ypana, IHenpa, Boarn, Amynapou
U ap.

Bouabioe 3HaueHHe B pAa3BUTHH CTALMOHAPHBIX HCCAEOBAaHAH peK HMe-
no yupexpaenne B 1929 r. 'mppomereoposoruueckoro komurtera npu Co-
Bere Hapozausix Komuccapos CCCP, koropeiii B 1933 r. 611 npeo6pa3oBan
B llenTpasnbHoe ynpaBJeHHe [MAPOMETEOPOJIOrHUYECKOH CayxObl, a B
1936 r.— B TyaBHOe yrnpaBJenue ruapomercayk6el (I'YI'MC). 910 cno-
COGCTBOBAJIO PE3KOMY BO3DACTAHHMIO CETH THAPOJOrHMUeCKHX CTaHIHH,
YCTaHOBJIEHHIO €IMHOH METOAMKH paboT, yJYUIIEHHIO KauecTBa THAPOJO-
FHYeCKH X UCC/IeNOBaHH. :

B 1924 u 1928 rr. 6sl1u co3sanbl I Beepoccutickuii 1 I1 BeecorosHbiit
THIPOJOrHYeCKHe Ches3ibl, Ha KOTOPhIX PaccMaTPHBAJHCh BONPOCH BOLHOIO
GaslaHca M PEUHOrO CTOKa, MOpP(OMETPUH PEYHOro pycJ/a, H3MEPHTENIbHBIX
npu6OpoB - H THAPOBHOJIOTHH.

ILast pa3BUTHS THAPOJIOTHYECKH X HCCJIeL0BAHHE GOMBLIYIO POJb CHIrpa-
JIO TPaHIHO3HOE THAPOTEXIHYECKOE CTPOUTENBCTBO JOBOEHHBIX JieT: BoJ-
xoBckast, Ceupcekas 1 [lnenposckas ['9C, Benomopceko-Bantuiickuit Kanaa,
KaHaJ HMeHH MOCKBBL H Ip.

B moc/ieBOEHHBIH [EPHOJ NApPTHA M NPaBUTENbCTBO NPHHUMAIH DSif,
pelneHuH, CBA3AHHBIX C BOLOXO3SHCTBEHHBIM CTPOUTENbLCTBOM, BHINOJIHE-
HHE KOTOPHIX TPeGOBaJsIO HasbHeHIero pasBuUTHs rujgposorud. OcobeHHO
CHJIBHO BO3DOCJA POJb THAPOJTOTHUECKHX HCC/ICNOBaHHH MOcJae MaHCKOro
(1966 r.) ITrenyma LK KIICC B cBsI3H ¢ pacluMpeHHeM MeJHOpanHi 3eMeJlb.

B 1957 r. cocrosiiicst 111 Beecorosnblil rHAPOJIOrHUECKHE Che3l, Ha KO-
TOPOM ‘GBUTH PACCMOTPEHE! JOCTHKEHUSI B 06/IaCTH COBETCKOH I'MAPOJIOTHM
3a 30 siet, npomenmux nocie 11 cbesna, H BEIpaGOTAaHO HANPABJIEHUE 1a/b-
HEHIIUX TUIPOJOTHYECKHX HCC/IeOBAHUI. ’

B mocaennee mecatu/erHe ocofoe BHUMaHHe YAeNseTcs BONMPOCaM BOJ-
HOTO H TemoBoro GanaHcoB. B mpo6iieMe HcnapeHHs BO BCeX €ro BUIaX
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Puc. 1. Cxema kpyroBopota Boas B mpupoge:

I— ucnapenme ¢ MoNEPXiIOCTH OKeana; 2— OCaJKH HA MOBEPXHOCTb OKCANa; §— OCAAKH HA NOBEPX.

HOCTb CYLUM; 4— HCNAPCHHE C NOBEPXROCTH CYIUH; 5-— MOBEPXHOCTHbLIA M MOA3EMHLIH CTOKH B p Ez

6— peunolf CTOK B oKkean (GecCTouHoe MOpE); 7—— MOAIEMHbIA CTOK B OKean (6eccTouHoe Mope); &
BJIATOOOMEH MexAy CyuIeft i oKeaHoM 4Yepe3 aTMocdepy. ’

Hapsijly C SKCNEPHMEHTA/IbHBIM H3y4eHHeM Da3BHBAETCSi TEOPETHUECKOe
HampaBJienHe, OCHOBaHHOe Ha MeToje TypOyJenthoil auddysuu. B uceae-
AOBAHHMAX PEUHOrO CTOKA M €ro Pery/IMpoBaHHs HaXOAUT Bee GOoJbluee NpH-
MeHEeHUEe TeOPHS BEPOATHOCTHHIX. MPOLECCOB.

Pa3BuTHe U COBepIIEHCTBOBAHKE METORMKH THIPOJNOTHUECKUX pacueToB
A8€T BOBMOXKHOCTDb YTOUHATD CYIIECTBYIOUIME HOPMBI [10 PACYETY MAaKCHMAJlb-
HBIX PACXOJ0B Ta/IbIX BOA NIPH OTCYTCTBHH HJ/IH HEJIOCTATOYHOCTH THADPOMET-
pA4YECKHX JaHHBIX, IO pacyeTy MHHHMaJbHOTC CTOKa, a TakKxe 1o pacuety
rOLOBOTO CTOKA M €r0 BHYTPHTONOBOIO paCTpeleseHts.

4. Kpyrosopot Boasl B npupope. [lox BAHsSIHHEM COMHEYHOL panHanuu
C NOBEPXHOCTH MOpeit H OKeaHOB, sanuMaroumx 70,8% naowazs semuoro
1napa, €XKerofHo UCHapsAeTcsas OrPOMHOE KOJHYeCcTBO BOAH. Mcnapubmasics
BJIara GOJIbIIEH YaCTbIO KOHIEHCHPYETCS M BO3BPALIAETCH B BHAE aTMO-
chepHBIX OCaNKOB B OKeaH, COBEPIIMB TaK Ha3bIBAEMBbIH MaJIbli Kpyro-
BOpOT.

Hacre HcrnapuBmefica ¢ MOpeH H OKeaHOB BJIATM NepPEHOCHTCS BO3AyLI-
HbIMH T€UEHHUSIMH Ha CYIIY, Ileé HEKOTOpas YacTh ee JOCTHTAeT CTAAHH KOH-
AeHcauun ¥ BbIMajaeT B BHAE OCAAKOB; OCTAaJbHAs UACTh He BCTYNAeT BO
BJIAr0OGOPOT i BHIHOCHTCSl uepes MaTepuK CHOBA K OKeamy.,

BhinaBuise ocaaKu 4acTHUHO CTEKAOT MO TNOBepXHOCTH CYIIH B BHE
PYUbeB M pEK, YaCTHUHO TNPOCAYHBAIOTCA B NOYBY, 06pA3YsA TPYHTOBbIE
BOJbI, a YACTHYHO CHOBa MCHapsioTcs. B KoHIe KOHNOB BOIMI, JOCTABJeH-
HLIC BO3AYIIHBIM TEUEHHEM Ha CYILly, CHOBa AOCTHTAIOT OKeaHa, SaBepuias
TaK Ha3bIBaeMblil GOJIBLIOH KPYrOBOPOT BOAH B npupoze. Takum ob6pasom,
KpYroBopOT BOABl B NPHPOAE —STO HENPEpPHIBHBIA Npolece BJaaroobMena
MEXIy OKeaHOM, atmocepoii u cymeii (puc. 1).

HeGosibmasn yactb BOASHLIX N4POB, NOCTYNAIOWMX C NOBEp XHOCTH OKe-
aHOB, BBINIAJIA€T B BHAE 0CaAKoB B Geccrounsle 061acTH cymH. 31ech oTMe-
4aloTCsl CaMOCTOATeNbHbIE BJIArOOGOPOTEl, NMOYTH HE CBA3aHHBIE ¢ OGMIMM
KPYroBOPOTOM BOAbI B mpHpone. OcoGennocts Baaroo6veHa GecCTOYHBIX
o6/1acTeil ¢ OKaHOM COCTOHT B TOM, YTO BOJA H3 GECCTOUHBIX 06.acTeli no-
TIa1aeT Tyaa He [yTeM HENOCPEJCTBEHHOTO CTOKa, a NYTeM NepeHoca Baard
B N1apoo06pasHOM COCTOSIHHM BO3JYIIHBIMH IOTOKaMH.



Ha ¢one 6oab1oro KpyroBopota Bojbl 3eMHOT'O IIapa MOXKHO BBIIE/IUTH
MECTHBIE HJIH BHYTPHMAaTepHKOBLIE BJaroo0OpOTHI, NPOHCXOASIIYNE B Mpe-
Je/s1ax OTHe/bHBIX uacTefl KONTHHEeNTa. [1of BHYTpUMATEPHKOBBIM BJAr0060-
pPOTOM NMOHMUMAETCsl NPOUECC HCHAPEHHS M OCaXKAGHHS BHYTPH MaTEPHKOB
BJlIary, MepeHOCHMOH BO3AYIIHLIMU TeUeHHUsSIMU C OKeaHa Ha cyury. Ha nyTu
JBHKEHHS BO3AYLIHLIX MacC B ray6b MaTepHKa MpOLEecC HenapeHue —
ocajKH MOBTOpseTcss MHOrokparuo. Uem Gosibliie o0beM HCHAPEHHS, TEM
yame SyAyT NMPOMCXOAHTL TaKHe BJIarooGopoThl, TeM GoJbille KOJUYECTBO
BHINAJAlOMHX OCAAKOB, TO eCcTh TeM 60Jiee BJAXKHBIH KJIMMaT JaHHOH Tep-
PUTOPHH H TeM jaJjiblie NPOHHKAET Bjara Ha MaTepHuk.

PaccMoTpuM cxemMy BHYTpPHMAaTepHKOBOTO 060pOTa HajJ, HEKOTOPOH
tepputopred. O603HAUHB KOJHYECTBO BOASIHBIX MapoOB, BOIIENHX B Ipe-
JleJTbl JaHHOM TepPUTOPHUH, Q, U BHIHOCHMBIX 3a ee npeneisl —Q,, OCaiKu —
X ¥ ucnapenue — E, nmosyuum:

Q=Q,—x-+E. )
KosnuectBo Boani, cGpackizaeMoe 3a Mpefesbl paccMaTpHBaeMOH Tep-
PHMTOPHH B BHJ€ PEUHOTO CTOKA Y, B CPEJIHEM 3a IO PABHO:

y=x—E. @)
C yuerom pasencTBa (2) ypaBuenue (1) MOXKHO 3amucaTh Tak:
Q2 = Ql_y' (3)

Ocanku, BhImajaimolke B MpefesaX paccMaTpPUBaeMOH TeppHTOpPHH,

MO2KHO paszeJ/uTh Ha iBe COCTaBJAAOIIHE: 06p33y}oumec;1 U3 BOASAAHOrO napa,

NPHHECEHHOrO Ha TepPHUTOPHIO U3BHe (¢BHELIHHE» OCaJKH, X,) Ho6pasoBaB-
LIMeCs M3 BOAAHOrO Mapa, BO3HHMKLIErO B pe3yJ/bTaTeé MeCTHOrO HCIapeHH s
(«mecTHBIE» OCajKH, X,), TO €CThb ‘

x=x,+x,. 4)
Torpa ypaBHenHe (2) MOMKHO NpeNCTaBUTb B BHIE:
% +x,=y+E. (5)

3anaua pacuera BHYTPHMAaTepHKOBOrO 060pOTa COCTOMT B BBISICHEHHH

X, . o
OTHOLICHH A x—B , TdK KaK B HEM IPOABJAECTCA pOJb MECTHOrO JJIs1 JaHHOU
M

TEPPUTOPHU HCTApeHHs B 06pasOBaHHH OCAJKOB.
Jlns1 OlleHKH MHTEHCHBHOCTH BJIaroo6opoTa HY?KHO 3HaTh Tak Has3biBae-

o X - o i .
Mblfi  KOS((HIMEHT BJIArooGopota ——, NOKA3bIBAIOWMHA, CKOIBKO pa3
B : b

NpHUIeNIINH U3BHe BOLSHOH Iap BhINajaeT B BHIE OCaLKOB, A0 TOrO Kak
BO3ZYIIHbIE IIOTOKH M PEYHOH CTOK BBIHECYT €ro 3a Mpefenbl TEPPUTOPUH.

ArmocepHble TedeHHst MPOHOCAT Hajl MaTepHKOM OrpOMHBIE KOJIHUECT-
Ba BJAru €O CTONb GOJIBIIUMH CKOPOCTSIMH, YTO 3HAYUTEAbHAs YacCTb He
yCeBaeT CKOHJGHCHPOBATLCS M BBIHOCHTCS CHOBA Ha OKeaH. Tak, pacueTsl
K. H. Kawwuna u X. I1. [Torocsina nokasaju, 4T0 KOJHYECTBO BJIATH, Nepe-
HOCHMO# aTMocdepoli 3a roj B npeaenax esporneiickoil vactu CCCP, paBHo
B cpexnem 8500 xu®, ocaakn cocrasasior 3120 xm?®, a ucnapeuue 2190 xud.
Torga crox pex B cpeaHeM paseH 3120—2190==930 xux®. Takum o6pasom,
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60.blasi 4acTb BJArd MPOHOCHTCS HaJ TePPUTOpHEH eBPONeHCKOH YacTH
CCCP rpausnToM H snwb 11% Hoer na crox.

Ha ocroBauuy nposefennsx pacueros M. M. Byasiko u O. A, JIposnos
NPHILTH K BBIBOAY, UTO M3 OGLIEro KOJHUYECTBA BJarH Hajl TeppHTOpHeil
esponeiickoii uactd CCCP Boasimbie mapbl MeCTHOTO NPOMCXOXKIEHHS CO-
CTABJAIOT B CpejiHemM BCero 13%, a ocraabuble 87% — 3T0 BJara ¢ Mopen
H OKeaHOB.

PaccmoTpeniibie BOMPOCH HMEIOT 60JblIOE 3HAUEHHE ]I NPOTHO3H-
pOBaHHs TeX H3MEHeHH{, KOTOpLIe MOTYT IPOM30HTH BO BJarooGopore B
pesyJbTaTe BOAOXO3AHCTBEHHBIX MEPONPHATHI Ha paccMaTpHBaeMoi Tep-
PHTOpHH. :

5. Boamublil Gaganc 3emuoro wapa. ManoxenHas cxema KpyroBopoTa
BOAbl B NPHPOJE MOKeT GBIThb BBHIpaXKeHa ypaBHEHHEeM BOAHOro OasaHca,
KOTOpOE OIpeeJsieT CBA3b MeXJly NPHXOAOM H PacXojoM BJard JJsi Beero
semioro mapa. [IpHxoiHO# yacTbio GasaHca sIBJSIOTCS OCAdKH, pacxoi-
HOM ~—— HCIIapeHHe H CTOK.

[Tpumem caenyioune 0603HAUEHUS:

X, — CpefiHe TOJOoBbIe OCaJKH, BbINafaiolie Ha TOBEPXHOCTh OKEAHOB;
X, — CPEJlHHe FOJ0BbIe OCaj\KH, BbINajalollie Ha [I0BEPXHOCTb CYILIH;
E, — cpefiHee rO0BOE MCNapeHHe C NOBEPXHOCTH OKeaHOB;
E, — cpefiHee roJ0BOe HCNApeHHe ¢ NOBepPXHOCTH CYLIH;
Y — CTOK peK. _

EIKerofHo ¢ MOBEPXHOCTH MODEH M OKeaHOB HCMapserca KOJIMYECTBO
BOJbI, PaBHOE KOJIMYECTBY BBINAJAIOUIMX HA HHX OCAAKOB MJIOC PEYHOH
€TOK, TO €CTh

E,=x,+y. (6)

C noBepXHOCTH CYIIH B CpejlleM 3a roj HCnapsieTcs CTOJBKO BOJBI,
CKOJBKO BBINAafaeT Ha Hee OCaJIKOB, 3a BLIYETOM BOAHI, CTEKAIOWIEH B MOps
¥ OKeaHBHI:

E.=x.—y. ()

O6beNHUB 3TH ypaBHeHHsi, IOJNYUuM ofilee ypaBHeHHe BOnHoro Gajanca
I/ 3€MHOrO 11apa B BHIE!

E0+Ec=xo+xc1 (8)

TO eCTh CyMMa HMCHapennsi BOALL C NOBEPXHOCTH MOpeil, OKeaHOB M CyulH

paBHa CyMMe OCa/lKOB, BEIMABIINX Ha OBEPXHOCTb MOPEH, OKeaHOB H CyIIH.

Ha OCHOBAHHM HCCJIENOBAHHE, TPOBELEHHBIX pas3/JHYHBIMH YUEHBIMH
(3. JI. Bpuknepom, A. A. Kamunuckum, A. B. Bosnecenckum, M. H. Jlsso-
BHUEM), TOJyYeHa KOJHUEeCTBEHHAsi OlleHKA 3/eMEeHTOB BOJHOro Gasanca
semuoro mapa. [lo pacueram M. M. Jlbsonua (1961 r.), sTH BEJAHYHHBI,
BhIpaKeHHble B KM® B TOJ, COCTaBJISIIOT!

! , = 447200, E =165 400,
x,=411600; x,=101000;
y =35 600.

Takum 06pa30oM, eXerofHelil CTOK €O BCEro 3eMHOrO mapa COCTaBJjser
35,6 Thic. M. Ecan pacnpelleInTh 3TOT 06HeM paBHOMEPHO 110 BCeH MJiowa-
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an cywu 117106 xm?, TOo mosmyuntes c/iok cToka, paBHBIN304 mm. O6umit
00beM BOAbI Ha 3eMHOM wmape okoa0 1330 man. xu?®. ClienoBaTe/IbHO, B peu-
HOM CTOKe y4acTBYIOT BC«ro 0ko/0 0,003% or ofiiero KoauuecTea BOABI
Ha HaleH NJaHere. '

Ilo ucesenoBanusiv T'ocyaapeTBEHHOTO -THAPONOTHYECKOTO HHCTHTYTA

(1967 r.), BenuuMHBI 5/1eMeHTOB BogHOro Gamarca Coerckoro Comosa 3a .

oI cocTaBJIstoT: Ocaiku 11 694 ku®, ucnapenne 7336 xm®, cTok 4358 xm?.
ITpu paBHOMEPHON pacnpesie/IeHHH yKa3aHHBIX OGBEMOB B BHJE CJIOS TOJY-
yaeM: ocaikH 531 mm, ucnapenue 333 mm H cToK 198 mm.

Takum o6pasom, u3 0Omiero KoIHYeECTBA aTMOCHEPHBIX OCAXKOB
11694 kx*), BbINafaloWMX B TeveHne rofa, 6osee MONOBUHAI HCIAPFETCH,
0CTa/lbHAas 4acTh CTEKaerT. , :

Pacnpenenenue croka no reppuropun Coserckoro Corosa HepaBHOMEPHO.
Hau6o.bmine snauenus peyHoro cToka HaGJIOJAIOTCS B CEBEPHBIX, CEBEPO-
sanaambix W Bocrounbix obaacrax CCCP: 6acceitnbl Bapenuosa, Besoro,

-Banrruiickoro, Bepunrosa, Oxorckoro 1 SInonckoro mopeii.. B stix ofna-
CTAX cocpenotoyero okoso 80% rogoBoro croka.

Teppuropun cpejueii nosockl, 3aHHMAIOMHE MO TUIOMWAAK YeTBEPTYIO
YacTb CTPaHBI C HauGO/ee PA3BHTHIM XO3SIHCTBOM, MMEIOT OKOJI0 18% BOj-
HBIX Pecypcos. .

Huskne sHaueHus cToKa HaGJIONAIOTCA B I0KHBIX H OCOGEHHO HOT0-BO-
CTOYHBIX padoHax espomeiickolt Tepputopun Corosa, a Takxe B GacceiiHe
Apasbekoro mops u psifie pafionos Cpenneit Asuu. Ha sty nuomazs, co-
CTaBJISIIOULY IO Y€TBEPTYIO YaCTh CTPAHBI, MPUXOAUTCA BCero Juib 2% rofo-
BOrO CTOKa.

6. EXMHHUBI M3MeDeHHsI CTOKa. XapakTepuCTHKH CTOKa JelATcs Ha
pasmepHeie H Ge3pasMepHEIE.

K mepBoit rpynne oTHOCATCS pacxof BOABL, 06bEM, MOJLYJIb, IOl H HOpMa
GTOKA.

Pacxonom HasbiBaeTca KOMHYECTBO BOLBI, MpOTeKalollee Hepes
nornepeyHoe ceveHHe PEKH B OMHY CeKyHAy. Pacxox Bripaxkaercs 0GLIUHO B
M*/cek ¥ MOMKET OBITh CPERHECYTOUHBIM, CPEAHEMECTUHEN, CpelHeCe30HHBI,
CPENHEroJoBOH, a TaK:Ke CPeIHHH MHOTOJETHHII.

O6bem cToka W — 3T0 KOJIMYECTBO BOJbI, NpOTEKAIOLIeE Yepes
JaHHOe CeYeHHe PEKH 3a HEKOTOPLI NPOMEKYTOK BPEMEHH, TO ecTh

W=Qr, ©)

‘rae T — 4ucjIO0 CeKYHX B DaccMaTpHBAeMOM MNepHoje.

O6mbem cToKa, BBIpAXKEHHBI B 4%, MJIH. M3 HiH KM3, TaKXKe MOXKeT ObITh
BBIYHCJIEH 3a J110GOH MPOMEXKyTOK BpEMEHH: CYTKH, MECSI, Ce30H, Io.

Monaynb cTroxa M nokasnciBaer, CKOJbKO BOJBI CTEKAET C €U~
HHIBI 7101 BoAocGopa B 1 cex, U BeIpaaercs B a/cex ¢ 1 km?.

Q108
M ===
rae 10°® — nepexonusliit KO3(hULHEHT OT M3/cex B alcer;
F — njomane BopocGopa, xmd.

Monyas croka, Kak u pacxom, MoxeT ObITb CPeHHIT 3a CYTKH, MeCAL,

Ce30H, IOl H CPeIHHMI MHOIOJIETHHII.
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afcek ¢ 1 xm?, (10)

o i A,

Cnoit cToKa h, BhpaKeHHBIHl B MM, TIOJyuaeTcs B pe3yJbTare
Henendsi o6beMa CTOKa Ha NJOWaAb BOAOCGOpa: .

|14
rie W — oGbem croka, xe;
F — njomans Bojocbopa, Km?.
Mex 1y BHICOTOH CJI0SI CTOKA H MOJyJ/1eM CTOKa CYIIECTBYeT CJeAYIoLas
8aBHCHMOCTD '

h=31,5 M. 12)

Ho pMa CTOKa— 3T0 CPEAHAA BeJHYHHA TOIOBOTO CTOKAa 33
MHOT'OJIETHHH MIEPHOA C HEH3MEHHBIMH (DPH3HKO-reorpaduuecKHMH yCJIOBH S~
MH. Hopmy cTOKa MOXKHO BBHIpa3HTh uepes J100y10 XapaKTepHCTHKY CTOKa:
pacxon, MOAYJ/b, CJOH HJH O6bEM CTOKA.

n n
29 M 2k
: i My=- hy = ;o We=

n

L 13

Qo=

B 3THX BhIpaKEHHsAX B UMC/IHTE/]E — BeJIHYHHbI FOJOBOTO CTOKA, B 3Ha-
MeHaTeJie — YHCI0 Habmopenui. JIHTeNbHOCT HaBA0IeHHH (n) monxua
ObITb TaKoM, NPH KOTOPO#l cpefHee apU(METHUECKOE 3HAUeHHe CTOKA SIB-
JISIETCS] MPAKTHUECKH JOCTATOYHO YCTOHUHBEIM.

K GespasmepHEIM XapaKTepHCTHKAM CTOKa OTHOCSATCH MOJYJILHBIA KO-
apdHLIMeHT U Ko3hHUIHEHT CTOKa.

MoagyabHBH KOBDPHIHEHT K — 310 OTHOLIEHHE BeIHUHHDI
CTOKA 82 KaKOH-TO NEPHOA K CTOKY CPeIHEMY MHOTOJeTHEeMy:

_ Q; — Mi — hy _ ‘Vi
K—G—E_%_Vﬂ’ (14)

n n

rae Q; M, h;, W, — BeqninHbl cTOKa 3a JAaHHEI NepHOL
Qo» My, hy, W, — cpennne MHOrOJIeTHHE 3HAUEHHS CTOKA.
Moy ibHble KOS(GUIHEHTE MOrYT GBHITH IOAIOBBIE, CE30HHBIE, MECHU-
HBIE H T. .
KosdpdpruueHTOM CTOKa 1 Ha3LIBACTCH OTHONIEHHE BHICOTHI
CJIOSI CTOKA 1l K KOJIHUECTBY BHIMABIINX B GacceiiHe 0CAAKOB X 32 OMUH M TOT
Ke TepHoj:

nzé. - (15)

Kosppuurenr croka nokaswiBaeT, Kakas uacTb BbIIABIIMX OCANKOB
CTeKaeT. BEIMHCIISIOT ero wame AJs1 MHOrOJIETHErO NepHOja.

I"masa I. CTATUCTUYECKHUE METOJbl, IPUMEHSAEMBIE
B I'JiPpOJIOIrun )

OcnoBHasi Le/b pacueToB CTOKA 3aKJIOYAETCA B NOJAyYeHHH JlaHHBIX,
XapaKTepH3yIomHX CTOK B GyAylieM, KOTla HauHyT AeHCTBOBATh IPOEKTH-

pyewmbie MeponpusiTHsi. OCHOBaHHeM JJ/isi TAKOrO NPOrHO3a sIBJASIOTCA AaH-
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HBEIE O CTOKE H ONpeJeJsomHUX ero akTopax 3a npoueaiee Bpems. Mmen
pe3yJIbTaThl HENOCPeJCTBEHHBIX H3MEepPeHHH CTOKa 3a [JIHTENbHbIH MepHos
H OCHOBBLIBAsCb Ha 3aKOHOMEPHOCTAX SIBJEHHI CTOKa, C JOCTATOUHOH CTe-
MEHbIO BEPOSTHOCTH MOXKHO IOJY4YHTb HEOOXOIUMBIE XapAKTEPHUCTUKH OXKH-
Aaemoro croka. OfHAaKO B NpaKTHKe TAKUMH HAHHBIMH PaclosiaraloT He
BCerja, fo3ToMy MPUXOJQHUTCA COCTaBJ/IATb CTOKOBBIE XaPAKTEPHCTHKH NpU
HEe3HAYHTENLHOM KOJIHYECTBE HEMOCPEICTBEHHBIX HaG/ONeHHH MJIH Haxe
NPH MOJIHOM HX OTCYTCTBHH. B TakuX cayuasix IOJMb3YIOTCS Da3THYHLIMH
KOCBEHHBIMH METO/AMH pacuera CTOKa (MeTOX MHAPOJIOrHUeCKOH aHaJ/IOTHH,
sMHMpHUecKue (OpMyJbl, METOABI MaTeMaTHYECKOH CTaTHCTHKH).
Maremartnyeckas cTaTHCTHKa — 3TO HayKa, 3aHHMAIOWIASICST M3y UEHHEM
3aKOHOMEpDHOCTel MaccOBBIX siBAeHMi. [IpueMbl MaTeMaTHYeCKO#H CTaTH-
CTHKH, OCHOBAHHBIE Ha TEOPHH BEPOSITHOCTEH, HMEIOT OYeHb LIHPOKOe NpH-
MeHeHHe He TOJILKO B M'MAPOJIOTHH, HO H B psijie APYTHX JHCIHMIIHH.

§ 1. Crarucruueckue XapakTEpUCTURA PAAA

CobriTHe, KOTOpOE NPH HaJHYUU COOTBETCTBYIOUIErO KOMILIEKCA YCJIO-
BHH MOXET HaCTYNHTb, a MOXeT H He HACTYNHTh, HA3bIBAETCS CJAYyUYalHbIM
COOBITHEM.

Cnyqaﬁﬁme COOLITHSA TMOSIBJSIOTCA IIOJA BJAHsIHHEM GOJBIIOr0 KOJHYECT-
Ba B3aWMOJEHCTBYIOUIUX NPUUHMH, NPOM3BECTH aHAIHM3 KOTOPBIX He Mpel-
CTaBJIsieTCsl BO3MOXKHBIM. Cileflyer pa3inuaTh caydafiHble COGBITHSI M Cay-
yaiiHple BeJMYHMHBEL. Hanpumep, mnosBieHHe B peXe KaxAbli IOA OXHOIO
HauG6OJIBIIEr0 pacxoia BOJABL B MEPHOJ BECEHHErO IOJOBOALS HE SBJSETCS
cnygalineiM. Ho Ta WiM uHasi BesJHYHHA STOTO pacxojia, Koropasi Ha6uo-
naercs B KaXkIOM OTAEJbHOM TORY, OTHOCHTCS K KaTerOpHH CiydalHBIX
BEJHUYHH. ; ’

COBOKYIHOCTB C/1y4aliHbIX BeJIMYHH HA3EIBAETCS CTATHCTHYECKHUM PSIOM.
CrarucTHyuecKuil psj xapaKkTepHsyeT H3MeHeHHe CJIYyYaHHOH BeJHUHHBI BO
BpeMeHH. ['MipoJiorndeckue psiiel B GOJbIIEH YacTH MOMKHO CUHTAThb CTa-
THCTHYECKHUMH. .

OCHOBHBIMH CTaTHCTHYECKHMH XapaKTePHCTHKAMH Psila SIBJASAIOTCS CJie-
Jylouife BeJHUHHbI:

1) cpennss apudmeTHyecKas BelHYHHA X;

2) xospduupent Bapuauuu C, u
3) kosppuunent acummerpuu Ci.

BosbMeM 1151 npHMepa psif THAPOJIOrHUECKH X 9/1eMEHTOB H PaCCMOTPHM
ero xapakTepHCTHKH. IIpeanosokum, ecTb JaHHbIE O CPEAHErOfOBEIM pac-
XOJlaM BOJIbl Y ONIPE/IeIeHHOrO CTBOPa pexn 3a nepuop n Jjer. OG03HAUHM
pacxon 3a KaKIblii [OL uepes X;X. . IlepBasi xapaKTepHUCTHKa STOTO
psana — cpepHsis apuMerHyeckas BeJII/I'-IHHaI

r=- (16)

rae /i — 4YUCGI0 4Y/eHOB psla.
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YCTaHOBHM CTeNeHb Pa3GPOCaHHOCTH HJIM U3MEHUHMBOCTH UJIEHOB pPAAa.
OrkJ/oHeHHe Kaxa0ro YjeHa psiia OT CPENHEro 3HAaUYeHHSI DPABHO:

Ax; = x;—x. (17)

Tax Kak OTK/JOHEHHS HMEIOT pasHble 3HAKH, TO CyMMa HX paBHa HYJIO
H CpefHee OTKJIOHEHHE Ax=0.

HUro6bl H36aBUTHCA OT BJHSHHA 3HAKOB NPH OTK/JIOHEHHSX, BO3BEAEM
BCe OTK/OHEHHS] B KBajpaT; CyMMY KBaJApaToOB OTKJOHEHHH pasienuM Ha
YHCJIO YIEHOB PAJa U M3 3TOTO BhIPAKeHHs H3BJeYeM KBaJpaTHBIH KODEHb.
Ilonyyennas BejHuUMHA HAa3bIBAETCSI CPEAHHM KBAJpPATHUECKHM OTKJIOHe-
HHEM:

n —
2 (—x)"
1
Ux = —_n_ . (18)
Eciu uneno uieHoB psga n Menbme 30, TO cpeiHee KBajpaTHYeCKOE OT-
KJIOHEHHE MOXKHO OIPENeJHTh Mo (hopmyJie:

& —
> (g —7)?
1
=V =T (19)
Cpezmee KBajpaTH4eCcKoe OTKJOHEHHe — 3TO a6CcoIIOTHAS XapaKTepHCTHKa
HU3MEHYHUBOCTH pslha.
717t BOSMOXKHOCTH CPABHEHUS OTAEJNbHEIX CTATHCTHYECKHX PSIJIOB B OT-
HOUIEHHH HX H3MEHUHBOCTH HEOOXOIWMO BBLIPAa3HTh BEJHUHHY O B JOJAX
OT X, TO €CTh Pa3JIe/UTh CpeJ(Hee KBaJpaTHYECKOe OTKJIOHEHHe Ha cpejHee
apngmemqecxoe 3HayeHHe JaHHOro psja.
THOCHTE/IbHOE CpE/lHee KBaJpaTHUeCKOe OTKJOHEHHE OT CPEIHEero
apuMeTHYECKOro 3HaueHHsl Psjla Ha3hIBAETCSl KOI(D(HIMEHTOM BapHalHH:
o
c,=%. (20)
X
Kospduurest Bapuauud OYeHb BarKHAs XapaKTEPHCTHKA H3MEHUHBOCTH
psifia; €ro 4acTo ONpele/saioT B pacueTax CTOKa.
a5 yno6eTBa rHAPOJOrHYeCKHX PACUeTOB CTAaTHCTHYECKHE PSALBI UacTo
BBIPAXKAKOT HE B a0COMIIOTHLIX 3HAYEHUSAX, 8 B OTHOCHTE/BHBIX, TO €CTh NpH-
MeHAIOT Ge3pasmepHble psabl. Jas 3TOro KaIblil wieH pasMepHOro psijia
JeJAT Ha cpejHee apudMeTHUECKOE:
X3

y I e
X

=

n

X1 Xg
-, = ks
X X X

[Tonywaror psap moay/apHBIX KospduuuenToB: K K,Kj. . .k,. .
Bespasmepublii psj MMeeT ABa OCHOBHBIX CBOHCTBA: 1) cyMMa 4JieHOB
n
6e3pa3MepHOro psifia paBHa uHucay unenos psfa (QK;=n); 2) cpennee apud-
1
METHUYEeCKOe 3HayeHue GespasMepHOro paja pasHO egunuue (K=1).
13



X .
ITpu 3amene B dopmyse (18) Beanuuub —;‘ Ha K nonyuawr sHauenue
kos(puLKEHTa BapHaluK Gespa3MepHOro psiia:

> (K —1)2
1

.n

. en

B

Ecnu yncno unenos pana n<<30, 1o KOS()pHLHEHT BapHaALMH ONpeleaser-
ca no ¢opmyae:

e —

DK —1pe

1

Co= =T 122)

B Bripaxenusx (19) u (21) sHameHaTesb 7 3aMeHSIOT Ha 7 — | noTomy,
4YTO NPH KOPOTKHX Psilax CpefHss apudMmeTHyeckas BeJqHuMHA, HEOGXOMH-
Masi NpH HCNo/b30BaHHH Gopmya (19) u (22), BhuHC/IseTcs ¢ MeHbLIed
TOYHOCTBIO. [l yMeHbIleHHs] OWHGKH, MPOHCXOASIIEH BCJIENCTBHE pas-
JIMYHS HICTHHHOTO H BBIYHCJEHHOTO 3HAYEHHS X, U HeOGXOIMMA yKasaHHas
3aMeHa 3HaMeHaTess. -

Tperbeii xapakTepHCTHKON CTAaTHCTHUECKOrO psifa sIBJSETcs KO3(u-
UMEeHT acHMMeTpHH psifa C,. Psin HasbiBaercs CHMMETPHYHBIM, €CJIH T0J10-
KHTEJIbHbIE H OTPHUATE/IbHEIC OTKJIOHEHHUS YJIEHOB Psijia OT CPeHero apud-
METHYECKOIO €ro 3HaueHHs MOBTOPAIOTCA OAMHAKOBO 4acTo. XapaKTepH-
CTHKOH aCHMMETPHUHOCTH Psifia CIYMKHT KOI(pMHIHEHT aCHMMETpPHUH. [{)JIH
pa3MepHOro psifa KoshhuIHeHT acCHMMETPUH

S (=3
Cs=l—,w§—- (23)
Ians 6espasmepHoro psaaa
n
2 (K—1p
C,=- (24)

—_—
nC3

§ 2. Honarne o BepoaTnocTH

BeposTHOoCcTh — 8T0 Mepa BO3MOMKHOCTH NOSBJEHHS TOTO HAM HHOIO
COGBITHS1, B UaCTHOCTH Pa3/IHYHLIX THAPOJOTHUECKHX SABJICHHE MM HX Xa-
PakTepHCTHK. BeposiTHOCTL HacTynsienns Kakoro-HHGyab cOGbITHS paBHa
OTHOWICHHIO UYHC/Ia CyvaeB, GIaronpuATCTBYIONUX MOSBAEHHIO paccMmar-
pHBAeMOro COGHITHS (1), K UHC/IY BCeX DABHOBOSMOXKHEIX CJIyuaeB (n):

P== (26)

n

Han HUMEpP, HMEIOTCS1 JaHHbBIE IO CPENHErOJOBbIM pacxojaM KakKof-to PEKH

3a 100 ser. B Teuenne 30 sieT pacxoan! GBIH OT 100 o 70 m¥/cer, B Teuenue -
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80 nier — ot 70 1o 40 m¥/cex 1 20 et — or 40 Ro 10 m*/cex.- Torna Bepost-
HOCTb TOr0, 4TO PACXOJ BOABI LO/IKEH HMETb 3Hauyenue ot 100 xo 70 m¥/cex,

30
paBHa 53=0,3; BepoATHOCTb nosiBrenHs pacxonos or 70 no 40 m®/cex —

%:0,5 1 /11 pacXooB B mpenetax ot 40 no 10 u3/cex —IQT%=O,2.
[Ipeanonoxkum tenepb, uto B 3tom 100-/TeTHEM PALY BCe pacXOmbl HMEIOT

suayenne OT 40 xo 10 m®/cex. Torna BeposTHOCTH HaCTyNJIEHHST TaKOro
pacxona 6yzer %’-=1; €CJIH 2Ke B psy TaKHe PACXOJbl BOBCE OTCYTCTBYIOT,
TO BEPOSITHOCTb NOSIBJICHHsI UX paBHa %620'

Taxum 06pasom, BepOATHOCTb KoIe6aeTCs B npezenax or 0 1o 1. Ecan
BEPOATHOCTb COOBITHSI PaBHA HYJIO, OHO COBEPLIEHHO HEBO3MOIKHO, a ec/n
eIHHHIE — OHO JOCTOBEPHO,

SIBsienins, KOTOPLIC He MOTYT MOSIBUTLCSI BMECTe, [1a3bIBalOTC HecoBMe-
CTHMBIMH. B 1aHHOM cayuae pacxomst meppoi rpynnet (100—70 x?/cex)
i BTOpOil rpymnel (70—40 #%/cex) wau Bropoii u TpeTeedl rpynn (40—
10 m*/cex) He MOTYT NOSABHTLCS B OLHH H TOT JKe ToJl (OHH HECOBMECTHMBI),

HesaBHCHMBIME HA3BIBAIOT COGBITHS B Tex CIy4asx, KOr4a BepOATHOCTh
TOSIB/ICHHA KaXKIOr0 U3 HUX He HAXONUTCH B KaKOfi-THOO 3aBHCHMOCTH OT
NOABJICHUS APYTUX COGHITHH.

Paccmotpum ocHOBHBlE feficTBHsA najn BEPOSITHOCTSAMH.

Teopema caoxenus BEpPOATHOCTEH roOBOPUT, YTO
BEPOATHOCTh MOABJIEHHS OJHOTO M3 HECOBMECTUMBIX COGLITHH (cobbrTis A
i coObThA B), 6e3 yKasaHHst KAKOTO HMEHHO, paBHa cymMMe BepoaTHOCTelH
NOSIB/ICHUA KaXKAOTO U3 3THX COGBITHH B OTHE/IBbHOCTH! -

P(A--B)=P (A)-+P (B). (26)

B Hawem npumepe BepoATHOCTH mosBJeHHS pacxozna nepBo#t uaH BTO-
pot rpynmst pasna: 0,34-0,6=0,8; BeposrHocTs HacTynJIeHHsI pacxoza
BTOPOH rpynnbl Hau Tpetbeli: 0,540,2=0,7; BEPOATHOCTb HACTYILIEeHHS
pacxona nepBoii, BTOPOH HJIH TpeTbell rpynnsr 0,34-0,5-4+-0,2=1.

Taxum 06pa3oM, U3 Teopembl Cl0MeHHs BEPOATHOCTEH BLITEKAET, uTO
€CJ/H HECOBMECTHMDIE COGEITHS €MHCTBEHHO BO3MOKHEL, TO CyMMa HX Bepo-
ATHOCTEH paBHA eNHMHHIIE.

TeopemMa yMHOXeHHS BEPOATHOCTEH IJIaCHT, YTO BeposT-
HOCTb COBMECTHOI'O HACTYIJIEHHS 0601 X co6uITH A u B TIPH MX HEe3aBHCHMO®
CTH pgsﬂa NPOUBBENICHUIO BEPOATHOCTH COGHITHSI A Ha BEPOSITHOCTH COBbI-
THA B:

P(AB)=P(A)-P(B). (27)

B PaccMaTpHBaeMOM IpHMEepe BePOATHOCTb HACTYINJIEHHS BHAYAJe pac-
X0la NEpBOU IPYNMEL, a 3aTeM BTOPOH B COOTBETCTBHHU ¢ BRIpaXKeHHeM (27)
Gyner: 0,3-0,5=0,15; BepoaTtHocTs HAaCTynJIeHHs MOLPAN ABYX pacxonoB
nepBoit rpynnsi: 0,3-0,3=0,09 u 1. 1.

Ecoit coGBITHS He He3aBHCHMBL, TO HYy2KHO 3HaTh, KAKOBa BEPOSITHOCTD MO~
AIBJIEHHA COOBITUA B NPH yCJI0BHH, YTO cOBbITHE A npousowio. Takas Bepo-
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AITHOCTb HA3LIBAETCS YCJOBHOH M 0603Hayaercsi P (B/A). B atom clIyyae
BEPOATHOCTb COBNANeHHsI COGHITHH B mocie A BBIPA3HTCA yepes

P (AB)=P (A)-P (B/A). (28)

Iyers 4,, A,. . .A,— HecoBMecTHMbIe COBBITUS H cobbiTHe B Moxer ocy-
IUECTBAATHCS TOJIBKO C ONHUM U3 HUX. Torna BEPOATHOCTb COGBITHS B paBHa
CyMMe NpoH3BeneHu BepOATHOCTEH COBLITHS A Ha YCJIOBHYIO BEPOSITHOCTh
cobuiTua B, TO ecTwb

P(B)=P(A)-P(BIA)+ P (A)-P (BIA)+ ... +
+P(4,)-P(BIA)=3 P (4)-P (B/A,). (29

Ora ¢opmyna maswBaercs opmyato#t mosHOH BeposiTHOCTH.

§ 3. IlpaBuno curm
Bosbmem kakoH-HuGynb THIDOJIOTHYECKHH P!
Xy XpXg. o X,

Onpe,u,enHM CTaTUCTHYECKHE XapaKTEepHUCTHKU B3ATOrO pana:

é Xt - é (x‘__jq

— T .. .
- x‘“n’ox_

n

H MPEANOJIOXKHM, UTO Psifi GJAH30K K CHMMETPHUHOMY, TO ecTb C,=x0.
IMpencraBum psin rpaduyecKkH, oTK/IALLIBAS 11O OCH OpIHMHAT 3HaueHUs
%, 110 ocn a6enuce — Bpems T (puc. 2). Uepes Touky ¥ ma ocn OpIHHAT

Z)

WL s R T T PR

L

TGyl

Puc. 2. Cxema k nosicuenuo 1paBUaA CHI M.
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TIpOBE/eM [OPH3OHTAJBHYIO JIMHHMIO Uepes Bech rpapuk. OTJOXHM BBepx
M BHH3 OT X BEJHUMHY CPeAHEeKBaJPaTHYECKOrO OTKJIOHEHHs O, W uepe3
STH TOYKH IIPOBELEM rOPU3OHTaJbHbIE JHHUH. [lOKa3aHO, YTO B BaIUTPHXO-
BaHHOH 10JI0CE MEXKAY -=0,. HaxomuTcsi GoJiee 68% Bcex UJIEHOB psaza (x).
CnenoBaresibHO, ecsi psj 6JH30K K CHMMETPHYHOMY, TO GoJiee 68% uJe-
HOB PfNa OTKJIOHSIOTCS OT X Ha BeJHUMHY, He OPEBHIAOIYI0 =0,
[pennosioxum, uro uucao unenos psga 100, a KosuyecTso 4JIEHOB,
OTKJIOHSIIOLIUXCS OT X Ha BeJHYUMHY ==0,, 68. Torxa BepoATHOCTD OTKJIOHE-
HHsl X; OT X Ha BeJHYHHY =0, HJIH BEPOSTHOCTb OMIHOKH -0, paBHA:

p 68

. P=12=0,68.

Ecan ornoxute Ha rpaduke BBepX U BHH3 OT x BeIHuuHy 420, 1 npo-
BECTH H€pE3 3TH TOUKH rOPU3OHTA/IbHBIE JIMHUH, TO MEXIY HUMH yiKe 6yjeT
Haxonutbes Gosee 95% BceX W/IEHOB Psifa, TO €CTh BEPOSTHOCTb OMIHGKH
=20, COCT&BHT:

95

Py=1g5

=0,95.

Mex(ty /MHHAMH, TIPOBEJIEHHBIMH Yepes TOUKH =-30,, HAXOMHTCS npu-
Mepro 99% Bcex wieHoB psga; 99% usenos psia MOT'YT OTKJIOHATHCH OT

x He GoJsee yem Ha-+30,. BeposaTHoCTh OmIHGKH #+30, Gyner:

99
P,= o5 = 0,99.

IT0 NoJIOKeHHe B MATEMATHUECKO CTATHCTHKE H3BECTHO KAk npaBHIO
O Tpex cArMax u OpMy/IHpYercs TaK: ecii 3uadeHne KaKoi-HHOYAb BeJIy-
HHHE HMEET MPHMEPHO HOPMAJbHOE PACHpeeeHHe OKOJIO CPEHEr0 apHd-
MeTHYecKoro, To Gosee 99% obuiero uncaa 3naueHnit OTKIOHIETCS B Ty

H ApyTyio CTOPORY OT x He GoJlee YeM Ha yTPOEHHOE CpeAHEeKBajpaTHYeCKoe
oTkjaoHenue (30,), HJN:

—30, < (x;—x) < +30,. (30)

310 HepaBeHCTBO ONpENEJISET BeNNUHHY PACXOKIEHUS X; OT X, NpefeJsl
Kosie0aBusl X; 10 CpaBHEHHIO ¢ X. Bripakenue (30) MOXKHO 3amHcaTs Tak:
(x;—30,) < x < (x;+ 30,). (30

TTpaBas yacTb 8TOro HepaBeHCTBA — (¥;+30,) — BesnMyuHa Bcerza noJo-

AHUTeNbHasA. B rHApOIorun x — BesHunHA TOXKe 06513aTeNbHO MOJOXKHTE/ b~
Has (pacxoj BOABI, MOAYJIb CTOKA, OCaiKH U T. 1.). das toro uto6s! B BEI-

paxenut (31) x GBUIO MOJOKHTENBHON BEJMYHHOH, HeOOXOAMMO, UTOGHL
Gbla MOJIOKHTENbHOH JIeBast YacTb HepPaBEeHCTBA, TO €CTh
x;—30,>0,
HJIN
x; = 30,.
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T

Torna
A>3 (32)

[onyyennoe coornomentie BRIDaXKaeT PaBHJIO TPEX CHIM AJIs THAPOJIOrHye-
CKHX psiloB. Ecau yenosue (32) BBINOIHAETCS, 3HAYMT, X; HAHJEH JOCTOBep-

HO € BEpPOATHOCTBIO OmHOKH 0,99, /K x; OTKIOHSETCS OT ¥ He Godee uem
Ha 40, B 99 cayuasx us 100. :

§4. Onpe,z(eneﬂne norpeminocreii B BbI‘ll/lc.HQHI/IIl CTATHCTHYECKUX Xapak-
TEPHCTUK pAna

B runposorun pasiuunse XapaKTepUCTHKH ONPENesioT OGLIYHO [0
Psny HaO/IIOJEHHBIX BEMHYHH (CTOKA, OCANKOB H T. I.), KOTOPHI AABJ/IsETCS
JMHIIL JaCTbIO MHOIOJIETHErO Psiid, KAKUM B AeHCTBUTENBHOCTH He pacrno-
JaraioT. [lostomy Bce cratucruueckue XapaKTepHCTHKH psifa — X, C, i
€, — 10 npuBeneHHBIM Bhime (opMy/IaM MOMKHO BBLIYHCIHTB C PASIHUHON

CTEMEeHbIO TOYHOCTH B 3aBUCHMOCTH OT KOJIHYEeCTBA YJIeHOB psna. TaK, cpen-
n

2

1
n

€C/IH 1 CTPEMHUTCH K GeCKOHEUHOCTH; B OCTAJIbHBIX cayuasx x ompege-
JIAETCST C KAKOH-TO MOTpPeLIHOCTLIO. :

B npaxtuuecknx pacuerax croka ouenp Baxuo 3HaTh, C KaKOH OIH6KOI
T0JIy4al0TCA S3TH BEJMYMHBI TIPH TOH HJH HHOMN AJMHE pAna HaGMIoNeHUH.

B teopuu BepostrOCTH TOJTyYeHbl (HOPMYJIE, 10 KOTOPBIM MOMKHO ycra-
HOBHTb, C KaKOH TOYHOCTBIO BBIYHC/IEHHI ¥, C,u C,.

AGcomorHyio omm6Ky CPEHEro apH(PMETHUECKOro ¢ BepPOSTHOCTBIO
0,68 onpenensiior no opmy.e:

Hee apHpMeTHUeCKoe x = ONPEAEJIATCS TOYHO TOJBKO B TOM CJIyvae,

g
AE;?;- 0,68 = =k ‘% ) (33)

G, — cpenHee KBaJipaTHYeCcKoe OTKJIOHEHHe;
7 — YHCJIO YJIEHOB pana.

Is toro uro6ml MOJIy4HTh OTHOCHTEJIbHYIO OMHGKY % B NIPOIEHTaX,

BhipaxeHue (33) c/IefyeT pasnesuTh Ha X U YMHOXKHTb Ha 100 %.
OJTYUHM: »

C
3 0.08= 7% 100°7,, - (34)
rae C, — koappunmenT BapHaHHH’.

Ilns nonydyenus BenMuHHEL OMMGKH % ¢ BeposaTHocTbio 0,99 BrIpamenue
(34) HanO yYMHOMHTB Ha 3, a AJd NONyYeHHs! OWIMGKH C BEpPOSITHOCTBIO
0,95 — na 2. .

Hs TNpHBEACHHOM OPMyYJIHI (34) BHAHO, YTO TOUHOCTE HaXOXNEHHA cpel-
Hero apH(METHYECKOTO 3aBHCHT OT UMC/Ia UJIEHOR psiZa (OT JIHTENBHOCTH
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HaG/IOJeHHM) H OT CTeNeHH H3MEHUMBOCTH Df/a, XapakTepuaylowefics
Koa(punmentom Bapuauun C,.

THOCHTEJIBHYIO OWIHMGKY KO3((HIMeHTa BapHaLHH ¢ BEPOATHOCTHIO
0,68 (unn cpennekBazpaTHUECKYIO OKEKY) ONpenesIsioT no tbopmyae:

1+C?
Ecv!o,s'8=il/ —2,: 2 100%%,. (35)

B rupposioruueckux pacuerax nosyueHHOe 3HAYEHHE OIHGKH TIO BHIpa-
KeHHIO (35) CpaBHHBAIOT C RONYCTHMOH OMMGKOMN, yKasaHHOH B HOpMax
10 IpoekTHpoBanHio. Ec/iin BeIuHCIeHHAS oMb Ka TpeBLIILIaeT JOIYCTHMYIO,
SHAUMT, PN HaGJIOACHHHA KOPOTKHH, HEIOCTATOYHBIH AJA ONpeleqeHHs
C, no TeoperHueckuM Qopmysam (20 u 21).

OrHocuTebHYI0 OWHOKY Ko3bdHIHenTa ACHMMETPHH € BepOATHOCTBIO
0,68 mM0KHO BBHIUHCIUTD 1O opMy.Ie:

Ecaoss==4 )/ < VIF6CIFEC 1007, (36)

IToncuersr no dopmy.ie (36) noKasLIBaIOT, UTO A/ HATEIKHOrO OnpeJle/leHHs]
Koapruyenta acummerpuu C; HeOGXOLMMO UMeThb Psifl, COCTOSIIHE Gollee
yeM 13 100 uieHoB. Croab MpofO/IKHTE b e HAGTIONEHHS €CTh TOJNBKO M0
HECKOJIbKHM peKaM. [103ToMy mosib3oBaThess TeOpeTHIeCKUMHU (popmynamu
(23, 24) nna onpesenenns C, He npuxoautcs. B THLPOJIOrHUECKUX pacye-
Tax napamerp C;, kax GyfeT MOKasaHo jaJee, HAXOASAT KOCBEHHbIMH npue-
MaMH.

§ 5.. Koppenamus -

Tlpy MccnenoBaHHH THAPONOrHYeCKHX ABECHHH YACTO BOSHHKAET HEOH-
XOLMMOCTb B YCTAHOBJ/IEHHH 3ABHCHMOCTH MeXIY COOTBETCTBEHHBIMH 3Ha-
HEHHAMH DA3JIMYHEIX BEJHYUH, B CPABHEHHH IBYX H GOJiee psOB.

TIpoucxonsuue B IPHPOaE ABJCHHS HACTOIBKO CIOKHBI H MHOTroo6pas-
HEI, YTO MOJIHBIA yYeT BceX (DaKTOPOB, BJMSIOWHX HA 35TH sIBJIGHHUsI, OKa-
BBIBAETCSl 3aTPYJHHTE]bHEIM. Hanpumep, BEicOTa BeceHHero mo.oBoabs
84BHCHT He TOJIbKO OT 3aI1acOB BOJIbI B CHEre, HO H OT KOJHYECTBA BECeHHHU X
OCaJIKOB, TIPEJBAPHTE/ILHONO YBJIAXKHEHHSs NOUBHI, HAJHYHS HJH OTCYTCT-
BHsI JIGASTHOH KODKH Ha IOYBe. B. CBSI3H ¢ HEBO3MOMKHOCTBIO yuera Bcex
3THX (paKTOPOB 3aBHCHMOCTD MEXIY MaKCHMaJbHbIMH YPOBHSAMH BOZHI Ilo-
JIOBOAbSl M 3alacaMi BOLbI B CHere HMeeT NpHOJIHKEHHBIA XapaKTep.

Ecnu sermunna GyHKUMM g SaBHCHT He TOJIBKO OT BeJHUHHLI nepeMen-
HBIX Xy, X,. . .X,, HO H OT IPYTHX NPHUHH, TO CBSI3b MEXAY ¥ H Xy, X,. . X,
HAa3bIBAETCS HETOYHOM HJIM KOPPe/ISINHOHHON CBA3BIO B OTJAHYHE OT TOUHON
14 GyHKIMOHanbHoM. [IpH HaIHUHH DYHKIHOHANBHON 3aBHCHMOCTH Kax-
JOMY 3HAUYEHHIO apryMeHTa X COOTBETCTBYET OJHO, BIOJHE onpejie/ieHHoe
3HaueHue GyHKuuH y. [lpu KOPPeJISILHOHHOH e 3aBHCHMOCTH KaxnoMy
BHAYEHHIO apryMeHTa MOXKET COOTBETCTBOBATH HECKOJBKO 3HAYEeHHUI OhyHK-
U4, :

K (yHKUMOHAJbHBEIM 3aBHCHMOCTM OTHOCATCS BCE 3aKOHEL (H3HKH,
XuMuH H T. A. CBA3H, Habaropamouuecs MEXAY THIPOJIOTHUECKHMH fBJe-
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HUAMH, ObIBAIOT B GOJIBUINH-
CTBE CYYaeB KODPE/SIHOHHb-
MH. B xauectse mpumepa KOp-
PE/ISTUHOHHOM 3aBHCHMOCTH pac-

g_,rg CMOTPHM 3aBHCHMOCTH ME}K}IY
-] y TOZOBEIMH MORYJ/IIMH CTOKA IBY X
§ pex: Uycopoit (y Uycosckux
s FOPOAKOB) H Yhut (y [Mapeepa)

o sa nepuon ¢ 1921 mo 1930 r.

(rabn. 1). TIpencrabum 3Ty
L CBA3h IpaHyeckn, OTKAaLbBas
s 110 OCH OpAMHAT MOZYJIH CTOKa

p. Uycosaii, no ocn abenuee —
MOLAYJH CTOKa p. ¥Ybl; Kax-
Puc. 3. 3aBucuMocTs Mexxy CPEAHEIONOBLIME  NOJf Mape COTIPSI2KEHHBIX (TO €CTh
MOAY/IIMH CTOKA pp. UycoBolt u Y. OTHOCSIUXCA K OHOMY TOfy)
3HaYeHHH MOAY s CTOKa Ha rpa-

(HKe COOTBETCTBYeT onpene/eHHas Touka (puc. 3). U rpajpuka BHIHO,
UTO BCE HaHECEHHBIe TOYKH He JIOKATCH Ha OLHY MOpAMYIO HJIH KPHBYIO
JIHHHIO, OHH PACIOJIararoTcst HEKOTOPOH N0J10coH. B obmen ¢ yBeJIHYeHHeM
MOJYJIsi CTOKA OJHOH PEKH YBeJHUHBAeTCS MOZYJIb CTOKa APYIro#H, OIHAKO

+ TOUHOTO COOTBETCTBHS B H3MEHEHHSIX MOLYJIel CTOKa 06enx pPeK He Ha6.110-
Raercsi. [Ipu OTHOM H TOM e 3HaYeHHH MOZYJIs1 CTOKA p. ¥l MOAYJIb CTO-
Ka p. HycoBoit Moxer nMeTh pasinunbe Besn4unEl. M HaoGopor, nmpu oxu-
HAKOBOM MOZyJIe cToKa p. HycoBoit Ha p. Yipe MOTyT HaGJ/1I0naThCs PasJ/Iny-
Hble MOAYJH. TaKuM 06pasom, 3aBHCHMOCTD MEXKIYy TONOBBIMH MOLYJISIMH
CTOKa STHX peK SBJETCS KOPPEeIsIHOHHORH.

! ! L 1

2 4 8 8 W% A
Mollymt p. Yyeodoi:

TABJHIIA |
Mopayan croka, afcex km? Moayau croxa, afcex Km?
o p. Yycosan ! p. Yia f Fos p. YycoBas , p. Via
1921 7,1 5,3 1926 16,3 14,0
1922 7,9 6,6 1927 ~16,0 11,4
1923 9,0 8,1 1928 10,8 9,0
1924 9,2 4,4 1929 8,56 7,4
1925 14,2 8,4 1930 9,7 5,2

Koppeasumonnyio saBucumocts moxuo BLIDA3UTh aHAJHTHYECKH, TO
€CTb M0N06paTh ypaBHEHH:, CBA3BIBAIOUINE X U Y, Koppesnsuuonno. Ilpu
H3YYCHHH DEYHOrO CTOKa NPEeHMYNIECTBEHHO BCTPeyatoTes KOPPeJSHOHHEIe
SaBHCHMOCTH, UMEIOIHe MPSIMOJIMHeHHBI XapaKTep; rpay4ecKH OHH BEI-
paxaloTcs NpAMbIMM JHHAAMH. TIpsiMast TuHuS, POBeJICHHAs C TAKHM pac-
U€TOM, YTOGBl CyMMa KBalpaTOB OTKJAOHEHH OT Hee OPJIMHAT Y OTAEJBHBIX
Touek Obl1a Ol HAaHMeHbIUeH, 1acT Haubosee BEPOSITHBIE 3HAYEHHS Y, OT-
BEHAIOIHE 3a]aHHBIM 3HAUEHHAM X. ITa NpsSMas HASLIBACTCSH JHHHOS pe-
rpeccun y mo x. Ipsamas, coOTBeTCTBYIOmAN HauMeHbuIed CyMMe KBajpa-
TOB OTK/IOHEHHH OT Hee alCLHCC X, HA3HLIBACTCS JUHHEH perpeccuu x no y
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H 1aeT HanGoJiee BepOATHEIE 3HAYEHHS X, OTBEYAOLINe 3afaHHbIM 3HAUCHH SIM:
Y. JIMHHH perpeccHu nepeceKaroTcs B ONHOH TOUKe, COOTBETCTBYIOMEH Cpe -
HUM 3HAYEHHSM MepeMeHHBIX X U .

OGosnaunuM yriioBo#i KOS((UUHEHT JHHHH X 0O y Yepes o, JHHHH y
1o x yepes f. Uem mupe mosoca Touek Ha rpadHKe, TeM MeHEe TOUHAS CBA3D.
MeXJly X U, TEM MeHbLIe yroJa o u yroa . 3a Mepy CBA3H Mex1y ABYMsi
pAaaMH NPHHHEMAIOT BEJIHUHHY

r=Vigaigp. (37).

Besiunna r HasbiBaeTcst Ko3(hHUEenTOM Koppeasiuu. Vs BoiparkeHsi
(37) caenyer, uro ecu a=0 man =0, T0 KOIPPUIHEHT KOppe,Isi LHH r=0;)
TOrja JIHHHH Perpeccuy NepreHauKyAapHeL APYT APYTY, TOUKH pasﬁpo;aﬂbl.
1O BCeMY MOJIIO rpauKa H CBA3b MeX1Y X H y OTCYTCTBYET. ECJIPI. JHHHH

€rpeccHH COBMNAJAIOT, CBsI3b MpeBpamaercd B (GyHKLHOHANbHYIO; TOTAa:
Eugo—a u tg p=tg (90—a)=ctg a, a koapuumenT Koppensiun

r=Vigactga=1. (38)

CureoaresibHo, KOI(MOUUHMEHT KOppeasuun mo aGCOJIOTHON BeJHUHHE-
KoseGiiercst o1 0 10 1 7 MOXKET MMeTh 3HAK ILTIOC K MEAYC. [Jo/10KHTeb-
HOe 3HaueHHe KOS(PHIEeHTa KOPPEJANMH YKa3biBaeT Ha TO, YTO 05a NMpH-
3HAKA X H I/ BO3PACTAIOT H/IK yGLIBAIOT OAHOBpeMeHHO. TIpH OTpUIaTebHOM
3HAUENHH KOS(MHIHEHTA KOPPEJISIIHH C YBeHUEHHEM X 3HAUeHHe § YMeHb-
H1aeTcst.

Takum 00pa3om, BeqHuMHA KOS(QOHIHEHTa KOPPENSUHH H3MEHSIeTCs:
B npezenax ot +1 10 —1. Uem Ganxe 7 K ejHMIe, T€M TeCHee CBSI3b MEXK--
Ay X 4 y. B ruApONOruyecKHX pacuerax CBs3b CUHTAETCS AOCTATOUHO Tec-
HoH, ecau r>=>0,80. i

3HayeHHe KO(QHLHEHTa KOPPeIAIHH yI00Hee BHIYHCIUTD 10 GOPMYJIe:

(7 (39):
V ZAx® 2A42]

HJIH

% (Ax Ay) :
"= @—Doy, ) (40)

CpentexBaapaTHiecKoe OTK/IOHEHHE KOI(D(DHLMEHTA KOpPEeNsUHH MpH--
6uiKeHHO ompenensiior no dopmyJe:

0, == 41y

ToyYe=1"

Dopmyast (39) 1 (40) cripaBeTHBE TOBKO NPH GOJIBIIOM YHCJIE SIEHOB.
pana (n>>20). [Ipu Ma10M yHC/e YIeHOB KOSDOULHEHT KOPpeJIsiHH MOXKET
0KasaThCA CIyYaHHBIM H, cleOBaTeJbHO, He GbiTh NOKasaTeneM Hanuuns
xopoure# cBAsH. [l0CTOBEPHOCTb KOS(GMUIHEHTA KOpPEeNALMH, HAHLeHHOrO-
no HeGOJIBLIOMY KOJIHYECTBY NAHHBIX, MOXHO YCTAHOBHTH MO CIOCOBY,
NPEJJIOKEHHOMY aHMIHHCKUM yuenbim P. A. @umepowm. Ilpu stom cnocoGe-
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KOI()XDHIUMEHT 7 3aMeHseTCH BeNHUHHOMN 2, (QYHKUHOHANBHO CBSI3aHHOMN
C 7 COOTHOLIEHHEM:

_ 1 l+r .
e=zlni=, (42)
HJ/IH | ‘
z=1,15131g L. (43)

3amena r Ha 2z yno6ua TeM, UTO BEHYHHA 2 NPH JIOGOM SHAYEHUH r
OT +1 110 —1 umeer pacnpenesenne, ouenp 6.1H3K0e K HOpMaJIbHOMY, H 1109-
TOMY K OLEHKe HalileHHOr0 3HAYEHHS 2 MOMKHO NPHMEHHTB -TIPaBUJIO TpeX
curM. CpefiHeKBafipaTHUeCKOE OTKJOHEHHe BeJHUHHEL 2 OnpenejsiioT mo
hopmy.e:

1
Vn=3"

Z o

Ecan OTHOWIEHHE -~ 2> 3, TO BeJMYHHA 2z HafifleHa JIOCTOBEPHO € Bepo-

t4
ATHOCTDIO OmHOKH 0,99, T0 ecth B 99 cnyyasix us 100 OHOKa 2z HE IpEBHI-
maer =+3a,. :

B coorBerctBuu ¢ «YKazauuamu no ONpeJie/IeHHIO PaCUETHBIX BeJHYHH
TOROBOro CTOKA DEK M €r0 BHYTPHUIOJOBOTO paCHpee/eHHs» (CH 371—67)
OLEHKY ROCTOBEPHOCTH (HeCayyaiiHOCTH) KO3hdULHeHTa KOppeJsiiud B
THAPOJIOTHIECKHX DACUETaX MOXKHO NMPHO/IHIKEHHO NPOBOLHTD C NIOMOLIBIO
KoapunmenTa focToepHOCTH K x> PABHOTO OTHOLUEHHIO KOS(hdHLHeHTa
KOppeJ/IsIHHE K €ro CpefHeMy KBaApaTHUECKOMY OTKJIOHEHHIO:

K=l LKA (45)

re |r] — abcomorras BenuuHEa KOo3(bduIHeHTa Koppessnuu;

n — YHCJIO YIEHOB psija.
Ilpn K,<C1 cBssb KOpPENHPYEMbIX BEJHUHH OTCYTCTBYET; NpH 3>K,>1
HMEETCs TEHABHIHSA CBS3H STHX BETMUNH; pH K 1—>3 3HaUeHHe KOos(hHUIeH=
Ta KOPPE/ISLUMH CYHTAETCS JOCTOBEPHEIM.

[Ipsimonunelinas Koppesnus aHaaHTHYeCKH BBIDAXKAETCS CJENYIOMHMH
YDaBHEHHSIMH:

g, =

(44)

y—y=r2(x—%), - (46)

x—x=r_*(y—y), (47)
y

TAe X,y — CpeHHE SHAUEHHS X U y;
r — KO3(hpUIHeHT KOppe/siHH;
Ox» Oy — CPEIHEKBallpaTHUECKHE OTK/IOHEHHs PAAa X H psia y.
g g .
Kosdduuuenrs » EZ " ro_" ONPEACJAIOT yrosl HAK/IOHA MPAMOH pe-
” :

¥
TDECCHH K OCH OpJMHAT M OCH abCUHMCC U HA3BIBAIOTCA KOI((hHLHEHTaMH
perpeccun, - : : '
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YpaBHenus (46) u (47), cBs3bBalOWHE X H y KOPPEISLHOHHO, HMEIOT

C/eNyIoIHe CBOHCTBA: : ’
1) onpene/nenne y no x BO3MOXKHO TOJIBKO MO ypaBHeHHIo (46); onpene-

JIEeHHe X IO y — IO ypaBHeHHIo (47); -
2) o6a ypaBHeHHSI HMEIOT OfHY OOIIYIO TOUKY ¢ KOOPRHHATAMH X H Y.
AGcosmoTHble OLIMGKH ¢ BeposiTHOCThI0 0,68 B OmpefiesieHHH x U § 1o

ypasHenusM (46) u (47) HaxomAT MO cjeAyowUM (GopMyaam:

AEy o68=0,V T—r% (48)
AEy 068 =40,V T—r% T (49),

Ilns nonyyeHus OWHOOK B ONPENENeHHH X H y [0 KOPpeJsiHOHHBIM
ypaBHenusaM ¢ BepoaTHOCThIO 0,99 Hajo mpaBble yacTd Beipaxkenu# (48)

1 (49) yTpouTh. )

§ 6. Ilpumenenue meTONa KOPPENALUU K ONPENEICHUI0 HOPM CTOKA

Meron KOppessiUK LIHPOKO HCHOJNB3YETCs B HAPOJOTHYECKHX pacue-
Tax. [IpH HeGOJBLIOM KOJIHYECTBE THIPOMETPHYECKHX AAHHBIX O rOJLOBOM
cToke (3a nepuon 10—15 uer) HOpMY CTOKa MOMKHO OIpEIeNHTh METOLOM
KOppe/IAIMH N0 aHaJOrMH ¢ Apyrofi peko#. CylHOCTH Merona COCTOMT
B CJIEyIOLIEM: HalpUMep, €CTh JaHHEIe O FOJIOBOM CTOKE B CTBOpE KaKOH-TO
peku 3a n=10 seT (370 MOryT GBITL CPeIHErOLOBbIE PACXOABI, MOAYJH,
cjou croka). O603HAUMB 3TH NAaHHBIE Yepe3 y, [OJAYyUHM PAL:

YiYalYs. - - Yio-

C nesbl0 yIJIMHEHHS KOPOTKOrO psifia (aKTHUECKMX HAGJIIOREHHH BH- 7
Gupaem OGacceiiH, aHaJOrHYHBIH 1O (U3HKO-reorpadryecKim YCJIOBHAM
H3yyaeMOMy, HO B KOTOPOM €CTb JaHHbIE 10 CTOKY 32 MHOIOJIETHHH NepHOL.
Honycrum, B anamore uMeloTcs AaHuble 3a N =25 jer. O603Hauns HX yepes
X, NOJYUYHM Tako# psA:

XXXy o Xy o Xgg.

Tenepp ecTb 1Ba psAna: KOPOTKUH —y H AHBHBIAE — x. Ha ocnoBauumn
MMEIOMUXCS apasleNbHeIX HalJiofen i, B HalueM ciyyae 3a n=10 Jer,
yCTaHaBJ/IMBaeM, JEHCTBUTEJNbHO JIM CYIIECTBYET CBSI3b MEXKAY TrOJOBLIM
CTOKOM B 0Goux Gaccefinax. [las storo onpefenseM KoshdHUIHEHT Koppessi-
MU r M yCTAHABJHMBAaeM €ro JOCTOBEPHOCTD. .

Eciu 7 HafizieH ZOCTOBepHO H 10O aGCOMIOTHORH BeJIMUHHE OH 6oJibiue
0,80, 3HauMT, MEXKIY CTOKOM B H3yuaeMoM 6GacceiiHe H GacceiiHe-aHaJore
CYLLECTBYET AOCTaTOUHO TeCHasi CBSA3b, TO eCTh aHAJIOr BEIGpaH NPaBHJIBHO.

BbipaxaeM 3Ty CBSI3b C NMOMOIIbIO KOPPE/ISLHOHHOrO ypaBHEHHS

~ g _
y_'ym:rlo(ﬁ(x—xm)‘ (80)

Ionbsysce ypasuenuem (50), MOXKHO HaliTH HOPMY CTOKA TPeMs IpHe-
MaMH.

o8



- IloncraBass B ypaBuenue (60) moc/enoBatesbHO sHauenus x OT X1
A0 Xy5, MOXKHO YIJIHHHTB PsiJl y 10 25 usnenos. [To YAJUHEHHOMY PSILY TORO-
BBIX BeJHUHH BHIUAC/AECM HODMY CTOKA Kak CpelHee apH(MeTHUeCKOe:

25

2

- il
yO:y25= 25

¥YpaBuenue (50) MoxHO TIPEICTABHTE rpaduyecKd. Brwiicaus HopMy
“CTOKa B aHaJ/IOrHYyHOM GacceiiHe Kak ' ,

pIEY
= 1
x% = 25 !
rpauYecKn HaXOLAT COOTBETCTBYIOLLYIO STOMY 3HAUEHHIO X BEJHUHHY
HOPMBI CTOKA B H3yuaemMoM GacceHHe, TO €cTb .

Tperuii npuem onpenenenns HOPMBI CTOKa 110 KOPPEJNALHOHHOMY ypaB-
‘HEHHIO COCTOHT B TOM, 4TO B ypaBienHe (50) BMecTo TeKYMHX KOOpIHHAT
X H y NOICTABJIAIT HX CPelHHE 3HaveHHs 3a N =25 JieT, To ecTh HCEOMYIO
HOpMY CTOKa B H3yuaeMOoM Gacceiine (y.,) H HOPMY CTOKa B aHaJOrHUHOM
Bacceitne (X,):

- - Oy, 10 ¢~ -
y25_y10:r10L13(x25_—x10)' (61)

Ox, 1
M3 aTOr0 ypaBHenus Haxonum HOpMYy CTOKa B H3ydaeMoM facceiine:

— _ o - -
'y, 10

Y =Yy T (xza_'xlo)-

%, 10

-AGcomoTHyI0 OHGKY HOPMEI CTOKA, HANIEHHOH H3 ypaBHenusa (1), a rax-
-e N0 YIIHHEHHOMY psiAy, ONpele/sioT no dopmy.e:

Oy, N N—n
AE§;0,68=i'ly/—z' Vl— - re, (52)
TZie n — 4HCJIO YIEHOB KOPOTKOTO psja; ‘
N — 4yHCJIO YTeHOB JJHMHHOrO pajga (IpOROMIKHTENLHOCTD MHOIO-
JIETHETO Nepuoja);
r — KO3()DHUMEHT KOppensiuHy;
Oy, v — CpEAHEe KBajpaTHYeCKOe OTK/JOHEHHE [PHUBEIEHHOTO K MHO-
TOJIETHEMY TIEPMOLY psifia (YAJIHHEHHOro psja y).

CpenHee KBaapaTHUECKOe OTKJOHEHUE NPHBENEHHOrO K MHOTOJIETHEMY
‘TICPHONY psifia 3aBHCHT OT KO3(puLUHEHTa KOPPeNSLHY r, OT CPELHHX KBaj-
"PaTHUECKHX OTKJIOHeHHH O, , H O, ,, BHIYHCJEHHBIX M0 KODOTKOMY psify,
¥ OT CPEIHEro KBaJpAaTHYECKOrO OTKJOHeHHs IJHHHONO psaa o, y. Oty
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s

BeHUUHMHY ONPENENsIOT Mo (opmye:

o
Oy, N = —F= b ~ (53)
4 ot
| — r2 (1 — _x’_“_>
o 0% N

Kos(ppuuuent Bapuanuy NPUBEJEHHOIO K MHOrOJIETHEMY NEpPHOAY psina,
TO €CTb Psja, YAJHHEHHOTO METOLOM KOppeJSILHH, HAXOAAT TakK!

Con=2%, (54)
Yn
I x4 5 a I1. OBIINE CBEAEHUA O PEKAX

§ 1. Pera u ee cucrema

Peka, Bnajawomas HenocpeacTBEHHO B MOpe HJHM 6ecCTOYHOE 03epo,
Ha3bLIBaeTcsl IJIaBHOH. Pexm, BIlagarouiue B I‘JIal?IIyIO peKy, IiaSbIBalO’I‘C&
NPUTOKAaMH NePBOro nopsiaxa. Jlasnee c/enyioT IPUTOKH BTOPOro HOpsiaKa,
Tpetbero M T. A. COBOKYMHOCTh BCeX PEK, BNAJAIOIMX B IVIABHYIO peKy,
Ha3bIBAETCA PEYHOH CHCTeMOH (B NJiaHe OHA HMeeT BUJL BETBAIIErocs Aepesa).

OcHOBHBIE XapaKTepUCTHUKH DEYHON CHCTeMBbl — AJHMHA COCTABJISIOMINX
ee peK, rycToTa peuyHOl CeTH, M3BHJIUCTOCTh H Pa3BEeTBJAEHHOCThL DEK.

HvHy peKH MOXKHO M3MEPHTh LMPKYJeM HJIM KypPBHMETPOM NO KapTe
macmtaba 1 : 50 000 wam 1 : 100 000. :

[ycrory peunoil cerw onpenensiorT Kak OTHOLIEHHE AJIHHBI BCEX peK
KaKOH-Ju60 TeppUTOpUM K ee NJOoLianu:

p=2L, (55)
rre 2L — JaMHA, Kum;
F — nnomans, xm?. ) , .

[lpu TaxkoMm onpepesenHH TYCTOTHI DEYHOH CETH MOJydyaercs ee cpenuee
3HaueHHe A/ paccMaTpuBaeMoil Teppuropuu. Hacro npumeHsOT Apyroi
cnoco6 ornpe/iesiendst TYCTOTBl peuHoli cetn. Bcio paccMarpuBaemylo Tep-
pPUTOPHIO Da3bUBAIOT HA psJ DPAaBHOBEJIHUKHX KBaAparoB C IJIOUIAJbIO
f; ¥3MepsIOT JIMHY DeK B IpejefaX KaxKAOro KBaipara 2! U BBIYHC/ISAIOT
I'YCTOTY pDEUHON ceTH B KBaapare:

d=2L ’ (56)
f

Ha ocuoBanuu nosyyeHHBIX JalHBIX CTPOSIT JHHHH PaBHOH I'yCTOTLE
peuHOl ceTH, HasblBaeMBle H3ojeHcaMmH, M3opench XapaKTepH3yior pac-
Tpe/ie/IeHKe TyCTOTI CeTH Ha Beell TeppuTopun. ['yCToTa pednoil cetn Bos-
pacTaer ¢ yBeJHUEHHeM KOJHMuecTBa ocajkos. B paiionax H3GBITOUHOrO
YBJIaXKHEHHs peuHas ceTh 6osee rycras, yeM B paiioHax Cpenue# Asud,
riie HopMa rOf0OBBIX 0cajKoB gocturaer scero 100—200 mau. Bonbmoe 3Ha-

ueHHEe HMeeT TaKXKe pacnpeie/eHde OCaiKoOB B TeYeHHe roja.



A a
Puc. 4. UsBuancrocrs (a) n passersnennocts (6) PeK.

Ecan Gacceitn pexn cioxen JIEPKONIPOHHIAEMBIME T'PYHTAMH, TO GOJIb-
inas 4acTh BhINABIIMX OCAAKOB NPOCAYHBAETCSI B TPYHT, BCJAENCTBHE yero
HaGJIIOAAETCA MeHblUee Pa3BHTHe TMAPOTpaduuecKOk CETH, TO eCThb MeHb*
i1as1 r'ycTOTa PeYyHOH CeTH. 7

HenocpencreetHoe BaHsIHUE Ha TYCTOTY DEYHOH CeTH OKa3bIBAET peib-
ep mecrHocTH. C yBenHyeHHeM YKJIOHa Gaccelina YCHJIIHBAETCSl 5PO3HOHHAs
CII0COGHOCTDb CTEKAIOMKMX BOJ, MEHbUIAsi YacTh BOJLI npocayuBaercs, 60.b-
lias 4acTb CTEKAET, YTO IPHBOAHT K YBEJIHYEHHIO I'yCTOTHI PEUHOH CeTH.
Kpowme toro, na o6pasoBanue peuHoli ceTH 0Ka3bIBaeT BIUSHIe pacrure/ib-
HBIA TIOKPOB, KOTOPBI CO3J2€T NONONHHTEJBHYIO HIEPOXOBATOCTh, YMEHb-
Laiolyto CKOPOCTb IBHKEHH S BOJbI 10 NOBEPXHOCTH CYIIM. PacTHTebHBbL
TNOKPOB yTNJIOTHAET CBOEH KODHEBOH CHCTEMOH TIpYHT — 3DO3HOHHAsA CIo-
COGHOCTb BOJIBI BCJIENCTBHE 3TOrO yMeHbIaeTcs. B secax Goubiiiee KosHYe-
CTBO TaJILIX BOA NpOCAYHBaeTCs B MouBy. TakuM o6pasom, pacTHTenbHELH
NOKPOB He CMOCOGCTBYET PA3BHTHIO PEUHOH CETH.

MsBusmerocTh pek xapakTtepusyercs KO3 DHIHEHTOM, NpeiCcTaBIIsIo-
UM OTHOMIeHHE (paKTHUECKOH JMHHEL L, OnpeneseHHOl ¢ YUETOM BCEX H3-
BHJIHH, K NJMHE NPAMOK JIHHUH [, COGNHMHSIIOWEN HaYalbHBIH H KOHEUHLH
NYHKTEI ydacTKa pekd, A/l KOTOPOro ompefessiercsi KOIdHLHEeHT H3BH-
Jucrocta (puc. 4, a):

Kua=T. (57)

B npenenax mmpokux motim peuHple pyc/ia YyacTO pasBeTBJSIOTCS Ha
HECKOJILKO NPOTOKOB, TO €CTh DYKaBOB, O6PasyIOIHX octpoBa. Crenenn
TaKOM pa3BETBJIEHHOCTH BHIPAXKAETCS OTHOMIEHHEM CyMMbI IJVIHH BCex npo-
TOKOB, B TOM YHCJIe M Y4aCTKa IM1aBHOTO pyeJa, K AJHHe COOTBETCTBYIOIIEr G
yUacTka rJ1aBHOrO pycsa Mexny Toukamu A u B (puc. 4, 6). Takoe otHo-

lieHne HasbiBaercs KOS(PMHUHEHTOM pa3BETBIEHHOCTH: .

KPDBB=11+12+18L+'.‘+&' (58)

Besnunny xosdpuumenta passersiennoctn ONpeNensIoT IJsA MOAcYeTa
o6beMa MPOMEPHBIX PaGOT MPH HCCJENOBAHHY PeK, 3eMJISHEIX pa6oT npH
NIPOGKTHPOBAHHH COODPYKEHHH H B IPYIHX CaAydasix. "
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§ 2. Peunoit Gacceiin

Hacte 3eMHOH 1OBepPXHOCTH, BKJOuas TONULY TNOYBOTPYHTOB, M3
KOTOPO# peKa HJIH PEUHas CHCTEMa MOMyuaeT BOLHOE MHTAHHE, HABHIBACT-
cs1 6acceifHOM NaHHOH PEKH HJIH CHCTEMBI.

Bacceiin Kaxnoli peKH BK/IIOYAeT NOBepXHOCTHBI i NOJ3eMHLIA BOJO-
cGopsl. [loBepXHOCTHEI BOAOCGOp mpencTaBJsier coboii YUYacTOK 3eMHO
TNOBEPXHOCTH, C KOTOPOH BOJAA NMOCTYIIAET B AAHHYIO PEUHYIO CHCTEMY HJiM
pexy. IToasemublii BOROc60p — 3TO Y4CTh TOJMIIH NIOYBOTPYHTOB, M3 KOTO-
PBIX BOAa MOCTyNaer B peuHylo ceTb. [loBepxnocThbiii BogocGop Moxker
He COBNAzATh ¢ noAsemMubM. OfHako BBHIY GOMBLINX 3aTPyAHEHHH B onpe-
AEJTICHHH rpaHHIEBI MOJIBEMHOTO BOJOCGOpA HECOBNAMICHHE €0 ¢ MOBEPXHOCT-
HLIM B [PaKTHACCKHX pacyeTax He yunThiBaercs. [losepxHocTHEL Booc6op
KaXIOi DEKH OTHAE/AETCA OT COCEIHEro BOJOPAa3eqbHOf JHHHEH, TpoXo-
nAwei mo Haubosee BEICOKMM TOUKAM 3eMHOMN MIOBEP XHOCTH.

K ocuoBubIM XapaKTepHCTHKAM peuHoro GacceliHa OTHOCSTCS nJIoaikb,
dopma, BeicOTa M yKJIOH BogocGopa. _

Benuwunna maomann BojocGopa He TOJBKO OMNpeiensieT BOLHOCTD.
PEKH, HO H OKa3LIBAET HENOCPEICTBEHHOE BJIHsAHHE HA TNPOLECchl (POPMHPO-
BaHus cTOKa. [lromans Bogoc6opa Onpene/siior NIaHHEMETPOM MO Kapre-
¢ ropusonTasnsMu Macwtaba 1: 50 000 uam 1 : 100 000.

[lnowans Bomoc6opa Kaxnofi pexku Hapacraer mo Mepe NPOABHKeHHs
BHH3 IO TEYEHHUIO U MO Mepe BNAJeHHs B Hee NMPUTOKOB. [JIs1 HArJISIHOTO
NPEICTaB/eHst 06 M3MeHEHHH MJIOUlaiH BOAOCGOpa OT HCTOKA K YCTBIO:
CTpOAT rpaK HapacTanus MIoLaH BogocGopa (puc. 5). [To rOPH30HTAaJb=

kM2

150000

longag

150000

a

T T T
1600 100 1200 1000 ki

T T
1800

Puc. 5. I'paduk mapacrauns BogocGopHoro Gaccefina p. Kamei: ‘
-l — p. Kanniy; 2 — p, Bonockuua; 3 —Ié). HoipMry; 4 — p. [opsmr; § — p. Becnenay
6— p. Jlyuba; 7— p. Jleman; 8— p. Koca; 9— p. IOxH. Kenbr™a; /10— p. Iunbna;
/11— p. Ypanka; [2— p. Buwepa; 18— p. Slfipa; [4— p. Konpoc; 15— p. Hnupay
16— p. Kocwea; [7— p. Uepmoc; /18— p. Obsa; [9— p. Uycosas; 20— mocT xeneanoft
AOpOTH.
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HOH OCH rpaiKa OTKNAABLIBAIOT AJIMHY [JIABHO PEKH B BbIOpaHHOM MacIiTa-
6€; 10 BePTHKAJIbHOH OCH — ILIOLIANH BOJoCGOpa TI'VIaBHOH DEKH Mexny
NpATOKaMH H MIOmaan 6acceflHOB NPUTOKOB. HaK/MOHHBIE JHHHH Ha
rpadHKe BBIPAXKAIOT NOCTENEHHOE HApaCTaHHe MJIOWANM TIJaBHOH pexu
MEXJy NPHTOKaMH. B MecTax BlajieHHs IPHTOKOB IPOHCXOAUT pe3Koe yBe-
JIHYEHHE MJIoWanH Bogoc6opa 3a cyeT NUIOIAH IPUTOKA. :

®opMa peuHOro BOAOcOOpa OKA3bIBaeT BJIMSHHE HA CTElNeHb OJIHOBpe-
MEHHOCTH IOCTYIIEHHs BOABI K 3aMblkaiomieMy cTBopy. OGBIUHO peuHoif
BOA0COOp HMEET pacIIHpeHHYIO CPeIHIO YacThb W Gojee Y3KHE YYacTKH
Y YCTbAl H HCTOKa, OLHAKO BCTPEYAIOTCs1 BOAOCGOPE! H.caMblX PasHOOGpas3-
HBIX (hopM. .

Popmy BOXOCGOpa PEKH MOKHO XapaKTepPH30BATh KOS(XpULIHEHTOM acuM-
METPHH H KOS(hHLHEHTOM PasBUTUS BOIOpasfiebHOM auHuU . KosdduenT
ACHMMETPUH BBIDAKAET CTENeHb aCHMMETPHUUHOCTH OaccefiHa W ompefe-
Jisieres 1o popmy.e: -

F.‘l‘_Fn
G=TFat Py 9)
rae F,, F,— nuiomans eBoGepekHoil H npaBoBGepeskHON yacTell BozIoCcGOpa.

Koagpduunent pasputis BoxOpasfe bHON JMHUH m NPeJCTaBIsieT cOG0d
OTHOLIEHHE JJTUHBI BOAOPA3NeNbHOR JHHUA S K JJIHHE OKPYKHOCTH Kpyra
§, MJIOaAb KOTOPOro paBHa MJOMaiH BopocGopa F:

m=3 (60)
8
Tax Kax nuomans Kpyra paBHa MJIOMALH BojtocGopa, F=mnR?2, T0 paguyc
Kpyra, paBHOBEJNHMKOrO IJIOmAAH BOA0cGOpa, paBeH:

rR=—y L.

s=27R =21}/ %:21/:?.

CurenoBareibHo, KOS(MHIHMEHT PAa3BUTHS BOJOPA3AEbHON JHHUM MOMKHO
3anucath B BHIE: '

Torna

S S -
m= var=028277 - (61)

Bricota Gaccefina uMeer 3HaueHHe NPH H3YYeHHH PeXMMa OCALKOB
H CTOKa.

Cpenniolo BHICOTY GaccefiHa ONpeNeJsoT IO KapTe O6acceiiHa B ro-
PH30HTaAAX.

Hcp=f1h1+f2h2‘;---+fnhn =2f;;h[’ (62)

rae [;— miomanb MeXIy rOpPH3OHTAJIAMH, M3
h;— cpeanss BBICOTA MJIOMEAAKH MEXIY TOPH3OHTAJNSAMH, ]
F — naomaznb BoxocGopa, 3.
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BecbMa BaxHOH XapaKTepHCTHKON GaccefiHa siBasieTcs ero yKaoH. O6biu-
HO B pacyeTax ONpeJe/IsilOT CPEJHEB3BEIICHHbIA YKIOH BOAOCGOpa, KOTOPLIH
MOXKeT OBITb MOJyYeH TaKxkKe IO KapTe GaccefiHa B rOPH3OHTAIAX.

Ilycre oxna u3 ropusonTasei HmeeT AJHIY B npefenax BogocGopa lo.
Pajom pacnonioxxenHas rOpH3OHTa/ b HMeET MJHHY /. YKJIOH IJIOMALKH
Gaccefina MeXAy STHMH TOPH30OHTAJISIMH paBeH:

=47 (63)
b,
rie AH — ceuenne ropusontaselr;
b, — cpenHee paccTOsiHHE MeX1y FOPU3OHTA/IAMH. :
[lnomane GaccefiHa Mexay ABYMSA TOPH3OHTAJISMH
lo-+1
fi="50,, (64)

2

OTKyJa

2f
bl = 70_’_—11; . (65)

Torpa yxjon niomajnku CocTasJIsier:
_AH b+ 1)
- 2h ’

AHaNOTHYHO HAXOMAT YKJOH A5 KaXK[OH IVIOWALKH MEXLy OpU30H-
Ta/aaMu. CpelHEB3BEIIEHHbIH YKJIOH I/ BCEro GacceiiHa ONPENeNsIoT IO

(opmy.Je:

iy (66)

_iafidifaFisfs .. Finf,
o=ty : (67)
[TozcraBuB B 3TO BhIpaXkeHHe HalileHHOe 3HAUeHHE i, [0/ydalorT:
7 10+11> ll+l2> H (ln—l"l‘ ln)
, o (———Qh f1+AH( gt (gt
cp F )
WJIH
AH (0,5lg+ 1141+ ... +0,51,)
l,= "‘ L F" . (68)

§ 3. Peunasa noiwmma M peyHoe Pycio

PeunpiMi Jl0IMHAaMK Ha3bIBAIOTCA HEMIMPOKHE, BHITAHYTHE B JJMHY,
OGBIYHO H3BHIHCTBIE, YIIyG/IEHHs B 3eMHOIl [IOBEPXHOCTH, XapaKTepU3Yio-
mpecst o6mMMM YKJIOHOM JI0xa. Peunble JOJHMHBI NpUH BCTPEYE HMKOTAA He
repeceKaroTcsl, a CHBAlTCA BMecTe, 00pasys OHy OOLIYIO JIOTHHY.

Ilo npoucxoKAeHHIO pedHble HOJNHHEL MOTYT GbiTh 3DOSHOHHBIMH, TEK-
TOHHYECKHMH, BYJKAHHUECKUMH H JIEIHHKOBBIMH. HesaBucHMO OT OCHOB-
HBIX (pAKTOpPOB, BHI3BABIIMX 06pasoBaHHe AOJMHEI, JajbHeHuiee HOpMHPO-
BaHHE JOJHHBI IPOHCXOMHT MOJ BAUAHHEM JesTeJbHOCTH TeKYUHX BOA (3po-
SHH, TPAHCIOPTHPOBAHHA HaHOCOB H aKKyMyJ/HDOBAaHHSA HX).
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Puc. 6. [Tonmepeunnifi paspes peuso#t no-
JIMHBL:

I— MeXeHHOE pycno;, 2— mnoitMa;  3— andio-
B#ll; 4— KopeHnO# Oeper; 5 — MeXeHHBI ypo-
BEHb BOAB; 6— ypOBEeHb BHICOKHX BOJA.

Peunas posnuHa B nonepeyHom ceuenuu (puc. 6) orpanHyeHa CKJIOHAMH
AB u C/] (xopeHHbIMH GeperamMu) H AHOM WJH JoxeM E. O6buHO AHO 3a-
TIOJIHsIeTCsT a/lIIOBHEM, B KOTOPOM peKa npopabaTeiBaer ceGe pyciio. Pyciio—
3TO YacTh J0JIMHBI, 110 KOTOPOH OCYIIECTBJIAETCS pedHol cToK. YacTs pycia,
10 KOTOpOJi TeUeT BOAa B NEPUOJ MeXeHH, Ha3hIBAETCS] KOPEHHBIM HJIH Me-
JKEHHBIM pyc/a1oM. HacTb JOJMHHBI,. KOTOpAsl NMEPHOAMYECKH 3aTallHBaEeTCs
BOJIOH NPH BECEHHHX IIOJIOBOIAbSIX UJIH NABOAKAX, HASHIBAETCS [OHMEHHBIM
pycJ/oM MM NOAMOH. B foMHax ¢ LIHMPOKUM JHOM B pe3yJbTaTe BO3fEfi-
CTBHSI PEUHOr0 NOTOKA 00PAa3yIOTCsl PEYHHIe TeppacChL.

Kpome paccmoTpenHO! cXeMbl, BCTpeUaloTcsi U Apyrue hOpMbl peuHbiX
nonvd. Tak, B TOpPHOH MECTHOCTH [OJHHBI peK O6pasyioT OTBECHbIE
CKJ/IOHBl H Y3KO@ JHO (KaHBOHbBI, YILEJbs). ‘

[lupuHa KOJMHBI OGBIYHO YBEJHMYMBAETCS OT BEPXOBbEB PEK K MX HHU-
30BbAM. [1y6uHa JOMMH U3MeHsieTCsl B LIHPOKHUX Npeesax. B paBHHHHBIX
pa#ionax NOJHHBI HerJyGOKHe, OT HECKOJNBKHX AecATKOB g0 200—300 x;
B ropax rJyGHHa JOJHH MOMKeT HOXORUTH 10 2-—4 KA.

§ 4. Ilnam pexn

Peunoe pyc/o B niane umeeT H3BHJUCTYIO ¢opmy. O6pasopanne usay-
UYHH 0OBSCHAETCA HAJHUYHEM B BOJHOM IOTOKe LUPKYJALHOHHBIX, BUHTO-
06pa3HBIX TeUeHHH M HeYCTOHYHBOCTBIO PEYHOrO pycJa.

Mspuancras dopma pyc/ia xapakTepia /sl PABHHHHBIX PeK, IpOTEKaro-
IMX B CPABHHTENBHO JIEFKO Da3MbIBAEMBIX TPYHTaX.

C ouepranueM pycJa B I/1aHe CBsI3aHO paclpefieieHne ero riay6un. Pas-
MBbIBAIOINAsA [eATeJbHOCTh TeKYUYHX BOL Ha 3aKPYIJIEHHTX PEKH OGBIUHO
GoJiblile, YyeM Ha NPAMBIX yyacTkaxX. [1y6okHe gact# pyciia peKH, COOTBET-
CTBYIOLIHE H30THYTHIM B IJIaHE Y4aCTKaM pycJia, HasbIBAIOTCS 1 J1 € Ca MH.
OrHocHTe/IbHO NPAMOJIMHEHHBIE, C MEHBIUMMH IJyGHHAMH, NEePeXONHbIE
Yy4acCTKH OT OJHOroO IJleca K APYroMy Ha3blBAlOTCSI NMepeKaTaMH.
Takum o6pasom, peka mpejcTaBJisier co00f yepelOBaHHe IIIECOB M Iepe-
KAaTOB.

Pacnpenesenue ray6uH B pyc/e XapaKTepH3YeTCsl JIMHUSIMH DaBHBIX
ray6HH, TO ecTh K3 06 a T a M H. [lnan pycna B u3o6aTax CTpOAT Ha OC-
HOBaHHH JAAHHBIX NPOMEPHBIX paboT. Bee H3MepeHHble TTyGHHEI MPUBOIAT
K OJHOMY — CP€30UYHOMY — YPOBHIO H MO HHM aHAJOTHUHO MOCTPOEHHIO
TOPH30HTAJeH NPOBOAAT H306AaTHI. )

Ha nnane pycna B u3o6arax BHAHO, YTO NepeKaT HAXONUTCH MEXKIy

3aMKHYTBIMH JIHHHAMH Oonbuux ray6uH. Ecin JHHMS, coemuHsiomas’

caMble rJ1y00KHe TOUKH ‘AHA peKH (b apBarTep), NIMABHO MNEPEXOTHUT
OT OHOrO IJ1eca K Apyromy (pHc. 7, a), TO nepeKaT HashIBAIOT HOPMAJIbHEIM,

30

Ecnyv nuecsl COBUHYTB OTHOCHTEJBHO
ApYr Apyra B NOTEPEYHOM HampasJje-
HUM, a (apBaTep MpeacTaB/aseT Cco6OH
HCKPHUBJEHHYIO  JIHHHIO, TOJy4Yaercs
cABHHYTHIA nepekar (pHc.-7, 6).

B paBHHHHBIX DEKaX C JIerKOMOABHK-
HbIM JHOM HaG6JIONal0TCA HEKOTOpBIE 3a-
KOHOMEPHOCTH ~MeXay IJay0uHaMH H
OuepTaHHUsAMH PEKH B IJIaHe. DTH 3aBH-
CHMOCTH YCTaHOBJIEHbl B KOHIE MpOLI-
JIOTO -CTOJIETHST (DpaHILy3CKHM HHIKeHe-
pom JI. @aprom B peayJbTaTe HaTyp-
HBIX ¥ 1a60paTOPHBIX HCC/IeNOBaHHH:

1) MakcuMa/IbHBIE pa3MblB (HauOoubLias riy6uHa pycia) Habnoaaercs
He B BepludHe u3ruba, a CMellaercs BHHU3 110 TEYEHHIO Ha ONHY UeTBEPTYIO -
yacTh AJMHB TUeca IIIOC TepeKar; |

2) nIaBHOMY H3MEHEHHIO KPHBH3HbI COOTBETCTBYET IJIaBHOE Ke H3Me-
HeHHe rayOuH;

3) uem Goablle KpHBU3HA, TeM OoJblie H rIyGHHa Ieca;

4) ¢ yBesuueHHeM JJIMHBl KPHBOH [pW JaHHOH ee KpHBH3He rayOHHa
cHauajla BO3pacTaer, a moToM yGhlBaer. -

3asucumoctn Papra NOATBEPKAAIOTCA TOJBKO B TeX cJydasix, KOrAa
peKa MpOXOJUT B OXHOPOAHLIX IPyHTaX. TeM He MeHee 3HaUeHHE HX BEJTHKO,
TaK KaK OHM JIaloT OCHOBHYIO OPHEHTHDOBKY B IIOAXOJE K H3YUEHHIO Npo-
neccoB (opMHpOBaHHS pycia DEKH,

Puc. 7. Ilepexarts::
a4 — HOpMaJabHbI; 6 — CHABHHYTHIH.

§ 5. Mpopoububiii mpoguan pern

[TpononbHbll Npoduab peKH XapakTepusyercs npodUasiMU THA peuyHoi
JOJIMHEL B BOJRHOH IOBEPXHOCTH.
- Ha ocHoBanun o6wmpHex Hecaefosann#t pek CCCP Boigensiercs tpu
OCHOBHBLIX THITa IIPOAOABHEIX Npoduell pedHoro AHa: npoduIb paBHOBECHS,
NpSAMOJUHEHHBIH # cOpocoBbl (pHC. 8). . .

[Tpouaip paBHOBECHS OTIMYAETCsl 3HAUMTENLHOH KDPYTH3HOH B Bep-
XOBbsIX PEK H MEHBIIHMH YKJIOHAMH B HH30BbsiX. B HauanbHON craauu
(hopMHPOBAHHS POKONBHOrO NPO(HIIS PEKH HHTEHCHBHO MPOUCXOAST NPO-

1{eCChl pasMblBa BBUAY OTHOCHTEJIbHO 6o/bLIOro BO3BHIIIEHHS TTIOTOKA pPeku

HaJl Gasucom 3po3uH. Basuc 3po-
3U Y — 3TC TIOPH3CHTANbHAA _IJioC-
KOCTb, NPOXOJsfllas uepe3 HaHHH3-
Y0 TOYKY PEUHOH CHCTeMEl, HHKe
KOTOPOH MOTOK He MOXKeT yrayG/isTh
cBoe Joxe. Jlisi pek, BHNajaromIMX
B MOpe HJH 03epo, 6asucOM 5POsHH
L ABJAETCS MX YPOBEHb, a LS IPHTO-
Puc. 8. Tunsl npogonsubx npogpuseii pek:  KOB — HaHHU3WKHA YPOBeHb pEKH B
{—npodunn pavHoBecHs; 2—npsMosuHefinEA;  MECTE BIIAJl€HHS! MPHTOKA. OquHAHO,

8 ~ cOpocontifl. YTO C IOHMKEeHHeM G6ashca 3DPosuH
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npoiecck pasMmbiBa OYAYT YCHIHBATLCS, A C MOBLILLCHHEM — 3aMeISTbLCS .
B nanbHefimeM 1pH YCTOHUMBOM IIOJIOKEHHHM 0asuca 3pO3HH MPOHCXO-
AT MPOMHECC BEIPABHUBAHUS IPOAOJBHOTO MpPOGBUIS.

C TeueHMeM BpeMEHH IMpPOLeCC BhIpABHUBAHHS NPOAOJABHOrO Npoduas
JOCTHIaeT COCTOSIHHUS, IPH KOTOPOM HACTyIaeT paBHOBecHe Mex/y 3po3ueit
(pasMbIBOM), TPAHCIOPTOM MPONYKTOB PasMblBa M aKKyMYyJIsIuell (0T/I0xe-
HueM). [IponosnsHbI npodusib, COOTBETCTBYIOMIUH 3TOMY COCTOSIHHIO, U Ha-
apIBaeTcsi npoduseM paBHOBec U g (rpaduueckd OH HANOMUHAET
runep6osy). DTO OCHOBHOH THI FOPHBIX, NPEArOPHEIX H OONBIIMX PAaBHHH-
HBEIX DeK. - ,

[IlpsasmMonuHefiHB# TUN Npoduas XapakTepusyercss OTHOCHU-
TeJIbHO PaBHOMEPHBIMH YKJIOHaMH, rpaduueckd oH OIM30K K MpsIMOH Ju-
HuH. Takoll npodusib HMET MaJjible paBHHHHBIE DEKH.

C6pocoBB i NpoPuab XapaKTepHU3YeTcsl MaJbIMH YKJIOHAMH B
BEPXOBbAX 1 GOJIBUIMME — B YCThEBOH 4acTH peKH; rpaduyecKH HallOMHHAET
napa6ony. 1o o6bsICHSIETCS [MIaBHBIM 00Pa30M reo/IorH4eCKHMHU YCJIOBHU IMK
obpasosaunst gomutbl. COpocoBLfi 1poduab BCTPEUACTCST BEChbMa PEAKO
(8 ocnoBuoM na pekax Kapensckoii ACCP u Konbckoro nomyocTposa).

Ecau Ha npofoisHOM npoduie peku B3aTh ABe Touku A u B, pacnoso-
JKeHHsle Ha paccTosiiud L Apyr oT Apyra U HMeloue oTMeTKH H; 0 H,,
To pasHocTh otmerok AH=H,—H, Aact najesne pexu Ha yuactke AB.
Ornowenune nanenus (AH) x anuHe yuacTka (L) Ha3bIBaeTCsl YKIOHOM PeKH:

j=T A1 | (69)

VKJIOHBI BBIpAXKAIT B AeCATHUHBIX Apo0sx ¥ B mpomusie. Hampumep,
cpeaunit yraou p. Boaru orr. Fopbkoro o yerss p. Kamst /=0,00005, uto
B npomuJie coorserctByer 0,05%,, (To ecTh Ha 1 xu ANMHLI peKH mHageHue
B cpenuem cocrasiser 0,05 a); y p. Exnces ot Munycuncka o KpacHosp-
cka cpepsuft yraoun /=0,00024 (nagenune 0,24 m/km); y p. Aurapsl Ha Ila-
nyHckoM nopore [=0,0159 (napenue 15,9 m/xm).

O6muit XapakTep TPOZOABHOTO Npoduas pekH Ha CoOJbIIOM ee NPOTH-
JKEHUH MaJIo 3aBHCHT OT MEeCTHHIX [epesOMOB mpoduis JHa, a Takke OT
KoseGaHUsl YPOBHS BOJBI, TaK KaK BJAHsHME 3THX (HaKTOPOB 3HAUHTENHHO
MeHbllle, YeM H3MeHeHWe BHICOTHBIX 3J1eMeHTOB camoro mpoduis. Ho ecau
B3ATh Ha peKe CPaBHUTENbHO HeOOMBIION YUacTOK M Ha HEM JeTajbHO pac-
CMOTpPETb MECTHBIE YKJIOHH, TO OKaxercs, 4To MPOAOAbHbIA NPodub npes-
crapisieT co6QH KPHBYIO CJIOXKHOTO BHAA, H3MEHSIOWIYIOCS B 3aBHCHMOCTH
OT YPOBHEH BOJbI B peKe. -

PacecMOTpHM, KaK M3MEHSIIOTCST YKJIOHBI'BO/IHOH MOBEPXHOCTH, & B CBSI3H
C 3THM M YKJIOHBI lHa IIPY PA3iMYHLIX YPOBHSX BOLbI B peke. JlonycTuM,
YyTO B HEKOTOPBIH MOMEHT Pacxojl B peKe O4eHb Maj W Jlaxe paBeH HYJIOo
(pexa mepecoxJa). Toria npoJobHbIH MPOdHIL BOAHOI IOBEPXHOCTH Npef-
cTaBuTCS B BHAE pAja PasoOIeHHBIX MPYAOB, TO €CTh INIeCOBBIX YUACTKOB
(muuus [—1, puc. 9), cpeau KoTophIX 6YAYyT Nepecoxiue nepexatsl. C noety-
NJieHUeM BOJBl B PYCJIO OHA HAUHET 3ATIONHATE yraybneHnus (Tmiecsl), nepe-
nHBaThCs uepes rpefenb nepexara. Ha muece yk/oH Manbliil, Ha nepexare
Gonbioil (nuans 3—2). Ipu AanbHefimeM yBeJqHUeHHH pacxoja BoAwl (mo-
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BLIIICHHE YPOBHST) YKJAOHL! Ha re-
pekare OyAyT yMeHblIaTbCcH, a Ha
Tyiece COOTBETCTBEHHO BO3PaCTaTh;
npouabL BOAHON MOBEPXHOCTH HU3-
MmeHntes (nuuust 3—3). [lpu eme
BosiblileM  yBeNMHUEHHHM  pacxoja
BOJbl (YPOBHSI) B HEKOTOPBIHi MOMEHT
NPOH30HJAET CriaXKuBaHUe BOAHOMH
nopepxHocTH (Bux 4—4). anib-
HeHllee MOBLILIEHHE YPOBHS BO-
Abl Baeder 3a coboii oOpaTHO pac-
TI0JIO2KEHHE YKJIOHOB, TO €CTb Haj
TJIecaMH YKJOHB cTaHyT GoJiblie,
ucM naj nepexaramu (JIHUSt 5—5). D10 0OBACHSIGTCS TEM, UTO NPH BbICO-
KHX YPOBHSAX, a CJIeloBaTeNbHO, NpPH COJMbIIMX ITYOHHAX M CKOPOCTSIX
Ha pacnpelesieHHe YKJIOHOB CYUIECTBeHHOe BIMAHHE OKa3blBAIOT HE mepe-
rubul B npoitac Ana, a oucpraie pyena 8 naainc. Tlaechl cooTBeTCTBYIOT
3aKpyrieHuto pyc/a B mjaHe, rie ABHIKeHHE BOIbI HCIbIThIBAET J00aBOYHOE
conpoTHBiieHite, TeM Gosbuiee, yem GOJIbIIe CKOPOCTb NOTOKA. s npeopo-
JCIHS Ha myecax 3Toro 1006aBoulioro CONpoTHBICHHs (OTCYTCTBYIOMEro
Ha rnepexatax) TpefyeTcs yBelHueHHe YKJIOHA.

VameHeHHe YKJIOHOB BBI3bIBAET M3MEHEHHE CKOPOCTell TeueHHs Ha mie-
Cax ¥ MepexaTax M COOTBETCTBEHHO MpOIECCOB PA3MbIBA H OTJIOXKEHHA
HaHocoB. Ilpn HH3KHX ypOBHSIX, KOrjia HaG/IOAAIOTCS MOBbILEHHBIE VK-
JIOHbl Ha MepeKarax, MPOHCXOAUT pa3MblB [1€PEKATOB M MOBLILIEHHE KHA
TIECOB; NPU BBICOKMX YPOBHSX, Ha000POT, pa3MbIBAIOTCS TJIECH H HApallt-
BaloTCA nepexarsl. Takum o6pasom, HenpepbiBHbIE H3MEHEHU S TIPOAOIBHOIO
Npo(pHJIs BOAHOH MOBEPXHOCTH, MPOUCXOASILHE TOJ BJKSHHEM neperuGos
B npodusie AHa UK OYePTAHUS PyCJa B MJaHe, BHI3BIBAIOT YACTHBIE H3Me-
HEHHUs B npodu/ie [HAa PeuHoro pycJa.

V3noxkeHHbI XapakTep W3MeHEeHHs YKJIOHOB BOIHOM MOBEPXHOCTH
HalJ/ojlaeTcst 10 TeX 1Op, I[I0Ka YpOBeHb BOAbI HE BLIXOLHT H3 npene-
JIOB KopeHtoro pycia. [lpu Bbixome noroxa Ha moliMy pacrpejesneHue
YaCTHBIX YKJIOHOB yCTaHaB/HBAeTCsl HE NPOH/IeM NHA H M3rHGaMH pyc-
J1a, & ouepTaHueM Geperos AOMHHEBL: TaM, re JOJHHA CYKHBAETCs, HaOMO-
Jaercs ?om)umﬁ NOBEPXHOCTHBII YKJIOH, a TaM, rlle OHa pacuiMpsiercs,
MEHbLIHH, -

Puc. 9. Cxema H3MeHeHHs yKJIOHOB NpH pas-
JIMUHBIX YPOBHAX:

I—4 — 1pu HHU3KHUX YPOBHSAX BOALL; 5§ ~— TNPH Bbi-
COKHX.

§ 6. Honepeunniii npoduin pexn

Ilonepeunoe ceyenne pycsa — BecbMa BaKHast XapaKTEePHCTHKA peKwH,
ONMpEAE/IsToNast NPONYCKHYIO COCOGHOCTh pyc/a, pacnpeleseHie CKOpo-
CTeH, YKJIOHOB, HaNpaBJICHU S TeUeHH s U IPYTUe [UAPABIMYECKHE 31eMeHTh]
NOTOKa.

[lonepeunoe ceuenue pycsia pekn umeer psa pasmepHbIX H Ge3paamep-
HBIX MOP(OMETPHYECKHX XapaKTepHUCTHK. K mepBbIM OTHOCSTCS:

NJIOWAAb KHBOTO CEYeHHs, UIMPUHA PeKH, CPpeaHsia riy6GuHa momepey-
HOrO CEYeHHsS H THAPABJIHUYECKHH pajnyc.
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UBEHM ceyenueM Ha3bBAeTCs TONEPEUHOE CeueHHe peEKH,
3anojiHeHHOe BOAOH. [lnisi BbisicHeHHS (OPMBI IONEPEYHOr0 CEUEHHsI MPo-
BOAAT MPOMePHBIE PaboThl, HAa OCHOBAHHM KOTODHIX BBIUEPUHBAIOT NPODHIIDL
¥HUBOrO CEUeHHs, 3aTeM aHAJIHTHUECKHM CIOCOOOM HJIM IMIaHAMETPHPOBA-
HHEeM ONpeJeJislioT €ro MJI0Majb. BHYHCINB MIOMaAK KUBbIX CEUEHHH TIpH
pasHblX ypoBHAX H,, H,. ..H,, CTPOAT KPUBYIO 3aBHCHMOCTH MJIOLIAAU
OT ypoBHsl w==f (H). OTa KpuBasi Ha3bIBAETCSl KPUBOH MJOWAAeH U npel-
cTaByisieT GOMBINOH MPaKTHUECKHH HHTepec.

Ilvpuna pekH B 3aBHCHT OT BHICOTHl YPOBHSA M ONPEAENAETCS TI0
TIOBEPXHOCTH BOJAB MEXAY ypesamu Geperos.

CpelHiolo rayG6HHY nOMEPeYHOro CEYeHHs ONPeAeNsIOT MO

dopmyae:

‘ ho=3. (70)

FnapaBauueckust pajguyc R mpencrasaser cofoli yacT-
HOE OT Jie/IeHH sl [VIOIIAU XKUBOTO CeUeHH s Ha JUTHHY CMOYEHHOTO IepuMeTpa
[O)]
R=—. 115 WIMPOKHX M HEryOOKUX PeK JIMHA CMOYEHHOTO MepHMeTpa
npubAH3NTENbHO paBHa WIMpHHE peku: y~B. TorAa ruApaBIHYECKHH
pajuyc pagBeH:

o (0]
B npakTHueckux pacuerax Ais PaBHHHHBEIX PEK YacTO NPHHUMAIOT R=h,.

K GespasmepHEM MOPGOMETPHYECKHM XapaKTEPHUCTHKAM TONEpeYHOro
CeueHHsl OTHOCHATCA HEKOTODEIE MapaMmeTphl.

[TapameTpa, npeicTaBasier OTHOWEHHE CpelHeH [VIYOHHBI
K MakKCHMaJbHOM:
h
oty = 7o, (72)
hMEKC

Insa pex a,~0,67. Takoe COOTHOLIEHHE COOTBETCTBYeT mapaboue, TO
ecThb NMpOodu/Ib XKUBOrO ceueHusi peku OaHM30K K mapaGose. IlapaGosinue-
ckas ¢opma pycna HablofdeTcst B TeX Cayuasix, KOLAa OHO CJOMKEHO H3
HECBSI3HBIX 'PYHTOB. EcsiM peka npoXoAMT B CBSI3HBIX FPYHTaX, TO €e Mpo-

duab OJU30K K 3JJIHICY. ' ‘
JIpyro#i mapameTp yuHTHIBaeT HepaBHOMEDHOCTb pacrlpefeseHus ray-

OHH MO IWHDHHE PeKH:

B .
1 "/,
B —_—Wﬁjh/w. (73)

0

Ias np samonunefinoro cevenus B, =1; B Apyrux cayuasx f,>1. daa npa-
BHJIbHBIX KPHBOJIMHEHHBIX npodusielt U npoduJell MOJHrOHaNBHOrO OYepTa-
Hus B, onpenensiercs TeopeTHuecku. B obiieM ciydae A5 BHUHCAEHUS na-
pamerpa B, TpebyeTcs MOCTpOEHHE BCIOMOraTebHOH 3MIOpH A'/: 1o M-

pHHe peKH.
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TpuMenuTensHO K peyHoMy MoOTOKY mapamerp B, MOXHO ompenesnuTs-

no npubnukeHHod dopmyme I'. B.
Bu=02—a,)?, ' (74)

rae P=1,1—1,3 0,4+0,2 a3,
[Tapamerp B. I'. TnymkoBa mpejcTasisier co6oii OTHOMEHHE cpeliHei
rIyGHHBL K KOPHIO KBaADATHOMY U3 LUHPHHbI peKu:

g
=2 (78)

€/IE3HSIKOBA:

§ 7. Homepeunsii ykion pexn

[Tonepeunble yKJIOHb BOABI B peKax MOABIAIOTCS BECHON BO BpeMS Ipo-
XoxJenus napoAka. IIpu peskom nogbeme ypoBHs Bogw CKODOCTH TEUEHH 5t
YBE/IMUHBAIOTCS B CPEAHEl yacTu pycsaa 6ricTpee, uem y Geperos. C yBesu-
HUEHHEM CKOPOCTH B CDEAHEH YaCTH yMEHbIIAETCs aBICHHE, TI03TOMY B cepe-
Zube pekd oOpasyeTcs BBIMYKJIOCTb, TO €CThb TOSIBISIETCA  MOMNEPeUHbL}
YKJIOH. -

[Tonepeutbie ykmOHB MOryT BO3HHKATb MON AeficTBHEM Berpa. Ecan
BETEp AYeT TNOMEpeK MM TOJ HEKOTOPHIM YIJIOM K HampaBJIeHHIO NOTOKa,
TO Of, €CTECTBEHHO, TOHHT K OJHOMY M3 6eperoB MOBEPXHOCTHbIE YACTHIIbI
BONbi, 00pasysl Nepekoc MOBEpPXHOCTH BOJBI B TOMEPEYHOM HanpasJ/ieHn!,
WJIH TOMepeyYHbId YKJIOH.

Onuaxo Gosiee perysipHO nonepeyHsie YKIOHb BOAb! B peKax nosBjsoT-
€ Ha M3rubax pex nof AeHCTBHEM LEHTPOOEKHBIX CHJI K CHJI, BBI3BIBAEMBIX
Bpamendem semin (Kopuomucoso yckopenue). Pacemorpum eficTere atnx
CHJ1 B OTHEIbHOCTH.

Tlox neiicTBHeM WEHTPOGEKHOH CHJIB Ha 3aKPYIJIEHUSX PEeKH IOTOK
TNIPHIKMMACTCsl K BOTNIYTOMY 6epery, rie ypoBeHb BOAbI CTAHOBHTCS BHILIIE,
YeM y BBIIYKJIOro, TO ecTh o6pasyercs NomnepeuHslil yKJAOH (puc. 10). Ilpex-
TOJIOKHUM, UTO BCE YACTHLE! IOTOKA ABHKYTCA C ONUHAKOBOH CKOPOCTBIO 17,
Toraa na moGyio Touky notoka OyAyT NAeACTBOBAaTbH cH/ia TAMKECTH g
(oTHeceHHas K eMHUIIE MACCh) M LEHTPOOEKHAA CHJa fo LlentpoGexnas -
CHJia, OTHECCHHAsS K EIMHMIlE MacChl, BbpaxkaeTcsi opMyJIoi:

fu ='_’.;"' » (76)
IJle U4 — CKOPOCTb YACTHI[LI;
Fe— Pajuyc KPUBH3HBI.

Haiizem pasropeficteyiouryio HEeHTPOBEKHOH CHAIBI M cuaBl Beca. M3
PHAPAB/NKN H3BECTHO, UTO IUISi PABHOBECHS CHCTEMBI HEOGXOLMMO, UTOGL!
NOBEPXHOCTb BOJABI Obl1a MepneHfuKyJaspHa K paBHOZeHCTBYIOWEH CcHJe,
Torpa yron mexnay pam[ogeﬁcmymmeﬁ CHJIOH W CHMJION Beca paBeH yray,
COCTaBJIEHHOMY HAKJOHHOM MIOCKOCTHIO BOALI H FOPH30HTAJLHOI JIHHHEH,
TaK Kak 3TH yryibl 00pa3oBaHbl B3aHMHO NEPNEHANKYIAPHLIME CTOPOHAMH,
B takom ciyuae Bbipazenue NONEPeyHOro yKona, 06pa3oBaHHOro LEeHTpo-
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6exxHOM CUJION, MOKHO 3amycaTh Tak:
. - u?
Inon=tga=—=—. (77
mn=lga=p=-2. (10
[IpeBbinenne ypesa onHoro Gepera
Hal ApYyrum .

Ah:Btga:B-r‘%. (78)

Puc 10. Monepeunsiit yxa1oH Ha uarube ITonepeuHslit yKJIOH Bceria B He-
pexi. CKOJIBKO pa3 MeHblle NPOJOJLHOr0

YKJIOHa peKH.
PaccmoTpum ofpasoBanne yKioHa NOA I€HCTBHEM CUJI, BHI3bIBAEMbIX
BpauleHHeM 3eM/i (yckopenue Kopuomuca). ITon sefictBuem Kopuoscosa
YCKOpEHH A JABHXKYIAACS Macca BOJbl OTKJIOHSETCS] B CEBEPHOM TOJYIUAPUH

Bl1paBo, B 102KHOM —- BJI€BO, O HanpaBJEHUIO JABHXKEHHUS. 3o YCKOpE€HHE-

Bhipaxkaercs (opMysioi:
f.=20u sin @, (79)

TJie ® — YIJIOBAast CKOPOCTh BpalleHHsI 3eMJIH;
¢ — reorpaduyecKas MMPOTa MECTHOCTH.

[lo ananoruy ¢ npefpIAyIIHM NONEPeUHbIH YKJIOH, BHISBIBAEMBIH YCKO-
penneM Kopuoauca, 6yger: '

2 ﬂ&: 20u sin @ ) (80)
g g
OTOT ‘NONepeyHblfl YKJIOH 3HAUUTENLHO MeHblle YKJIOHA, 06pa3oBaHHOrO
JleficTBHEM LeHTPOOEKHOH CHJIBL.

Tax xkak B ceBepHOM nonmymapuu BekTop Kopuosucosa yckopeHHs oT-
KJIOHSIETCST BIPABO MO HANpPaBJAEHUIO ABHJKEHHSA, TO HA MpPaBbil BOHYTHIH
Oeper Gyrer AefictsoBaTh cuna f=f,+Ff,, a Ha neBwiit Geper f'=f, — f,.

Taknm o6pasoM, B ceBepHOM NOJYIIAPHU BO3AeHCTBHE TeyeHHs Ha Tpa-
Bbli Geper Oyjner Gosblile, UueM Ha JIeBBIH, KaK Ha MPSAMBIX yyacTKax, TaK
M Ha 3akpyraeHusx. [lostomy peku B ceBepHOM mosyiiapuu oGbIUHO mepe-
MEIalTcsl B MOMMe BMPAaBO MO TEUEHHIO.

Orciona BhITexaer Tak lasbiBaeMblit 3aKoH Bapa, cyTb KOTOPOro cocTout
B TOM, YTO B CEBEPHOM NOJYLIApUM NpaBblfi Geper pekd BLICOKHH, a Je-
BB — [OJIOTH{,

Tnon = tgp =

I’aasa Ill. PEXRVIM PEK. O3EPA U BOJIOTA

§ 1. RoneGanua yposueii Boibl B pekax

YpoBHeM BOAbl B peKe Ha3bIBAeTCsl MOJIOXKEHHEe CBOGOAHON BOAHOM
TIOBEPXHOCTH Haj HEKOTOPOH YC/IOBHOH MIOCKOCTHIO.

KoneGanus ypoBHe#i BoJbl B pekax 3aBHCAT rJiaBHLIM 06pa3oM OT H3aMe-
HEHHs pacxXojia BOJBI: C MOBbILEHHEM PAcXOAa BOAbI YPOBHM BO3pacTaloT,
C YMeHblIEHHeM PacXoia NMOHHKawTca. MameHenus pacxoloB BOAbl 00y-
CNOBAKBAIOTCH THIIOM NHTAHUS PEKH.
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Kpome Toro, KoneGanust ypoBHell BOABI MOTYT GHITb BbI3BAHbI TAKMMH
(paxkTOpaMH, KaK 3apacTaeMOCTb PycJjia BOXHOH pactuTenbHoOCThIO, Aedopma-
unsi pycna, JeloBble H BEeTPOBbie siBieHus. B ycTbsAX pek, Bnajaiommx
B MOp#l, NEpPHOJHYIECKHE H3MEHEHHA MOJOMKEHHA YPOBHS MPOUCXOAAT B pe-
3yJ/ILTATE NPUJUBOB H OTVIHBOB. EcrecTsennblii pexxum yposus napymaercs
HCK yCCTBEHHBIMH THAPOTEXHHYECKHMH 1l MCIHOPATHBHBIMH COOPYKeHHAMA.

WMuoraa konebanus ypoBHeii BOJAbI MOFYT NPOMCXOANTL MOA AeficTBHEM
O/IHOBPEMEHHO MHOTHX (DAKTOPOB; B TAKOM caydae cosjlaeTcsi CJAOMKHBIH
YPOBEHHBIH PEeXHM, -

MaMeHeHHe BOJHOCTH MOTOKA, OCHOBHOrO (haKTopa YpOBEHHOrO pexuMa
onpepesisieT Ce30HHBIH XapakTep KoneGaHus ypoBHeil Boabl. Ecuu Y peKH
HanOoJIbIIIE PacXO/ibl BECHOH H MaJibie JIETOM, TO COOTBETCTBEHHO 1 YPOBHH
BOJIbl BBICOKHE BECHOH, HM3KHE JIeToM. AMIIHTYyAa KoJebanus ypoBHeii
BOJIbI, TO €CTb Pa3HOCTh MEKIY HAWBBLICIIMM H HAHHHM3ILKM YPOBHAMH, HA
GosblMX pekax MO:KeT GbiTh 3HAUNTeNLHOH: OHA jocturaer 14 u Ha
Bonre u 20 »# Ha Enncee.

Mamenenue BOXHOCTH Ha MPOTSKEHHH MHOTOETHUX NEPHOJOB BHI3BIBAET
MHOTOJIETHHE KONe0aHUusI yPOBHEHR BOALI.

YpOBHH BOJBI H3MEPAIOT Ha BOLOMepHBIX noctax. Harasanoe npeacTras-
neHie 00 3TOM AaeT rpaduk KoseGauuil ypoBHeii BOJH, KOTOpPHIH CTpOAT
B IPSIMOYTO/MbHOH CHCTEME KOOPAMHAT: 1O FOPH3OHTANbLHON ocH rpaduka
OTKJ/IALIBAIOT BPEMs B AHAX 3a BEChb IO, 1O BEPTHKAAH — YPOBHH BOJMI.

Ilpy M3yueHHH pexHUMa PEK 3a ATHTENbHLI Nepuos yCcTaHaBJHBAIOT
XapaxKTepHLIE YDOBHH BOAbI, K KOTOPBHIM OTHOCATCS: HAWBHICIKA TOJOBOI,
BECEHHErO M OCEHHEro JIelOXOAO0B, JIETHHX M OCEHHHX NaBOAKOB, HAWHH3-
LWHE JETHHI M 3HMHHA YpPOBHH.

Ha ocHoBanHM MHOTOJIETHHX BOJAOMEPHLIX HAOJIOAEHHT yCTanaBlIuBaioT
AaThl HACTYIVIEHHA XapaKTEPHBIX YPOBHeH, HauBbICIIee, Cpe/iHee i HAHHUS-
[nee 3HA4YeHHs Kax{oro M3 HHX, aMIUIHTYAy KoJebGauusi ypOBHs, TPOROJ-
HHUTEIBHOCTD JIEAOCTABA, OCCHHErO H BECEHHEro IelOXO0B, aThl BCKPHITHS
H 3aMEp3aHus pPeK H Jpyrue XapakTepHCTHKH.

Bce pannbie ypoBeHHOro peskHMa HCNOMB3YIOTCS NpH NPOEKTHPOBAHHK
THAPOTEXHHUECKHX COOPYKEHHIl, MPH YCTAHOB/IEHHH 30HbI H MPOAOJ HHTE/ b-
HOCTH 3aTOMJIEHHS 3eMeJib, JAJ 4 Leell CyA0X0ACTBA U T. .

§ 2. Tunst nuranusn pek

[lutanue pex NPOUCXONMT TOBEPXHOCTHBIMH M TIOA3EMHBLIMH BOJAMH. .
[loBepxHOCTHOE muTaHKe, B CBOIO OuepeAb, NMOAPA3Ze/IseTCs Ha CHEroBOe,
JOXJEBoe U JIEIHUKOBOE,

CueroBoe MUTaHHE pek 00YCNOBIEHO TASTHHEM BeCHON CHera, HaKOMHB-
lierocs B Teuexue suMbl. st GoMbuIMHCTBA PABHHHHBIX PeK eBpomelicKol
uacth CCCP cTok BeceHHero mnosioBofibsi (OT TAAHHA CHera) cocTaBisier
cabie 50% cymmapHOro rofloBoro ctoka. B pexax Ceseprioro Kaszaxcrana
M IOMHBIX CTENHBIX palioHoB esponeiickoit yacty CCCP crox 3a cuer Tasi-
Hus cHera pocruraer 90—95% . Pexu, B koTOpHIX npéofnanaer cHerosoe
MUTaHHE, XapaKTEePH3YIOTCH CHJbHBIM TNOBBLILEHHEM PAacXOA0B B MEPHOA
BeCEHHEro noJIOBO/IbS.
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- JlgykpeBoe NHTAHNE PeK NPOUCXONUT 3a CUET OGJIOKHBIX AOMKALH U JIMB-
Heit. JloXkJigBOG MUTaHKeE, B 0COGEHHOCTH JIMBHEBOE, OTIHYACTCS 3HAUHTEI b
HbIMH KOJIe6aHHAIMH CTOKA B TeUEHHe BCEro rojia MM ero yactu. OBM0KHEbIe
JOXAM MOTYT 8aXBaThIBATh COJIbILIKE MJIOMAAY H 06eceunBaTh CTOK B Goslee
HJIL MeHee NMPONO/KHTENIbHBIA nepHoj BpeMenH . JIMBHE e, PaclipocTpaHsi-
IoIHecs: Ha HeboNblMe IVIOMAM H HMEIOLHE MANyI0 MPOAOJIIKHTENbHOCTS,
BbI3bIBAIOT GBICTPO NPOXOMSLINE, HHOTA A0BOMABLHO 3HAYHTEIbHLIE TABOLKH.
Peku ¢ noxnuesbiM HiH mpeoGiajanneM NOMKAEBOrO MHTAHHS HAXONATCH
B 3axaBkasbe (Konxmickas HH3MEHHOCTb), B ceBepHOH uactH YepHOMOp-
ckoro nobepexss, B Kprimy u Boctouto#t Cubupu. '

JlefnuKOBO® MHTAHHE MpeACTaB/sieT coB0il CTOK OT TASHHSA JbIA H Bey-
HLIX CHEroB B BBICOKOTOPHBIX pafioHax. HauGonblmi NMeIHHKOBBI CTOK
HaO/IIOfaeTcss B CaMble »KapKHe MeCsibl, 0STOMY M TONOBOAbE HA pPeKax
TaKOro MUTAaHNS NPOXOJMT J1eToM. KpoMe TOro, Bo Bpems NOJIOBOAbST 3aMET-
HBI MOAbeMbl YPOBHEH BOJABI AHEM U CHHIKEHHE X HOublo. Pexu ¢ JeIHHKO-
BbIM MUTaHHeM Haxoistcs Ha Kaskase, Antae u B Cpenueft Asuu.

Iluranue pex noaseMHbIMU BOJaMH HanGojee YCTOHUUBO H PABHOMEPHO
B TeueHue Kpyraoro rofa. [logsemuoe nutanye B TOR HIH MHOH Mepe HMEIOT
TouTH Bee pekd. Tak, p. Bonra Ha 30% nuraercs 3a cuer nofzeMusix Bog. Ha
HEKOTOPBIX Ma/bIX pPeKax MoA3eMHoe nuTaHue gocturaer 60%. B pafionax
pacrnpocTpaHeHHsl BeYHOH Meps/OThl NOJ3EMHOe [UTAHHe OrpaHHYeHHO.
HauBonbuiee pacnpocTpaseHe nMeeT cMelaHHOe MUTAaHUE, COCTOAIIEE H3
ABYX-TpeX BHJOB.

§ 3. Pacnpenenenne cTora mo cesoHan. Kuaceudpuramua pex CCCP

Konuuectso Boaibl, mocrynaomedi B pekn B pasiuuHbe IEPHOABI rona,
BECbMa pPas/nuHo, TO ecTh pacHpejelieHue CTOKa 3a [OJ HepaBHOMEpHO.
Ha pacnpenienenue ctoka B nepByio ouepeilb BIHSIOT KAMMATHYECKHe dax-
TOPBl — OCajAKH H Temnepartypa Bo3jyxa. HecMmoTps Ha sHauuTeNbHble
KoneBaHHs 3THX (AKTOPOB B Pa3/IHUHbIE TOABI, OHH XapaKTepHayoT oBuIui
THII TOJI0BOTO pacnpefiesens uian ¢opmy rujporpaga croka.

Ha pacnpenenenne ctoka siusior takxke pasmep Gacceilia, ero peaned,

I'eOJIOTHYECKO. CTpOeHHe, BOAOHOCHBIEe FOPDH30HTBI, HAJHUYHE JIECOB, GosoT *

H 03ep.
3HauHTe/bHEIe H3MEHEHHs! B pPacrpele/eHHH ToJ0BOrO CTOKA IIPOHCXO-
AT B pe3ynsTare X03siHCTBEHHOH AESTENLHOCTH YeJoBeKa.
Kiumaruueckue haktopet onpejiessior obiuuii Xapaxtep pacupe/iereHust
CTOKa B TOM HJIM ApyroM reorpapuueckom pafione. OcranbHble e GpH3HKO-
reorpacuyeckie GaKTOPLL MOTYT B 3HAYMTENLHO MEDe H3MEHHTh BHYTPH-
TOAOBOE pacnpejieleHHe CTOKa, CBOHCTBEHHOe NaHHOMY paiiony. DT0 oco-
GeHHO Ba)KHO JUI MaJbIX PeK, Ifie BAHSAHHE TaK HA3BIBAEMBIX 10TIOMHHTE b
HBIX ()aKTOPOB MOXKeT ObITh NpeoGrafaloluM, ‘
Kiiumaruueckne (axkTopsl HMEOT reorpaguuecKyio  30HANIBHOCTD.
[TosToMy pasmuuHble HCTOUHHKH NNTAHUS CPENHMX PEK B TOM HJIH HHOM
pafioHe HMEIOT TOCTOSIHHOE COOTHOUIEHHE, a hopMa rHAporpada sBAseTCH
YCTOHUHBOK A pashbix pex. Ha 9TOM mpHHIMIE OCHOBaHB pasIHUHBIE
KJ1acCHpHKALHH PEK, KOTOPble OTPaXKAT pachpeieneRne roJ0BOro cToKa.
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IlepBas knuMaTHuecKas KJIacCHMUKALMA DEK 3eMHOTO mapa npuHaj-
JIEZKHT H3BECTHOMY pyccKoMy kKaumaTtonory A. M. Boeiikosy (1884). B oc-
HOBY 3TOH K/acCH(HUKAUMM TIOMOMKEHO BPeMs HACTYIUIEHHS OCHOBHOTO
TOJIOBO/IbA (npeoGi1a/laioliero napojka) B COOTBETCTBHH C pacIpefeseHuem
HCTOYHHKOB MHTAHHS; XapaKkTep M3MeHeHHs BOIHOCTH B TeUeHHe roia He
YUHTBIBAJICH. :

INocnenyiomye cCOBETCKHE HCC/IEIOBATENH (M. H. JlsBoBuu, B. 1. 3aii-
KOB) TIOJIOKHJIH B OCHOBY XapaKTePUCTHKH BHYTPHIOZOBOTO pacnpepere-
HHS CTOKa aHalu3 ruaporpada.

Bce pekn Coserckoro Cowsa B. JI. 3aiikoB aeaut na TPH OCHOBHEI@
FPYOIBL: C BECEHHHM IOJIOBOAbEM, C TMOMOBOJbEM B TENMAYIO YacTb rOia H
C NaBOJOYHBIM PEIKHMOM.

Pexn c Becennum nonosogbem HanGonee pacnpocTparens: s CCCP.
B saBucnmocT# oT XapaxTepa NoJ0BOAbS H pasMepa cTOKa B OCTaJIbHYI)
uacTb rofa PeKH 5TOi rpymmel g

JessTCs elle Ha OsiTh THIIOB. 8cp s 2

1. Kasaxcranckuit mun xa- [T
paxrepusyetcst ouenp BbicokoH o f [ [{H[ [ []]
BOJIHOH TIOJIOBOAbSI M HH3KHM &8
(1o MOMTHOTO mepechiXaHHs) CTO- ’['7 N
KOM B OCTaJBHYIO YacTh rojia. @, | I VNIVIOCKIE TV V VIV 0
CToK JalT MOY4TH HCKJIIOUH- = 4
TeNbHO 3MMHHE OCaiKH, ObicT- ¥ 3 )
poe TasiHHe KOTODBIX BbI3LIBAET 4 [ } JJ
DRICOKOE, HO HEIPOAOIKUTNb- 0 S e T T Wy ViviviA Ao
HOe mojoBoibe (puc. 11, 7). 4 5

2. BoctounoeBporneickuii & T I I? '
Tdn (puc. 11,2) xapakrepusyer- (Z I |
i BEBICOKMM BECEHHHM MOJO- L 11 VY VNIV X X X1
BOAbEM, JIETHEH MEXKEHDIO, TIpe~ - 1 Il 1V V VIVIVIIX XX X 5
pbIBAEMOH SNH30JAMYECKH JIHB- 75— 7 TTTT] I
HSAMH, HHSKOH 3uMHEl Mexxenbto | | | ]I 1] W I

’ Ll b “lh.u b

U TOBLILCHHLIM OCEHHHM CTO- o - Lakitabael | | 550 S

—~

i 1 X
koM. Hexortopnle peku 3toro a; shakadie it 10

THNA UMEIOT JBa MaKCcHMyMa:
NepBHIH  (rJIaBHBIT) — BECHOH 2
M BTOPOH — OCEHBIO. 8 |

3. 3anamnocubupckuii THn 4 {
(puc. 11, 8) umeer neGosabiuoe,
pacTaHyToe TOJIOBOALE, IIOBbI-
LIEHHbIA JIeTHe-OCEHHHH CTOK H
HU3KYIO 3UMHIOI0 MexeHb. Ha-
nuude B GaccefiHaX peK 3TOro

ne
LAWY VEVIVIRIX XIXI 1100 IV-V Y VIVIIX X XIX0

Puc. 11. Tunu pex CCCP no BHyTpHTOROBOMY
pacnpepenenuto (1936—1941 rr.):

/— Kaszaxcrancknit (p. Hypa — noe. Camapxangg-
KHit); 2— Bocrounoenponeiickuit (p. Boara — r.Kd-

JNHHMH);  3— Banaguocubupekuit  (p. Bacioram —
THIIA 60JIOT,036p, O6LUPI[)HbIX 3a- c. Bacioran); 4— BocrounocnGupexuii (p. Konsima —
0,6 xM Beie ycTea p. BoXanum); §— Anraficknit

JINBAEMBIX TIOAM OKa3BIBaeT pe-
TYJUpYIOLIee BAMSHHE Ha CTOK.
InutenpHass 3uMa mpejompe-
JeNsieT HHBKHH SHMHHI CTOK.

(p. ToMs); 6— [lanunesocrounslil (p. 3ea — Sefickne

BopaTa); 7— Tauswauckuil (p. Baxm — er. TyTRayab-

ckas); § — IipuuepaoMopeknit (p. Coun — ¢, Ilmac-

TyHKka); 9 — Kpsimckuil (p. Canrup — r. Camdepo-

noJin); /0— Cenepoxanxaackulf (p. KamGuneenka —
e, Oabranckoe).
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4. Boctounocubupekuit tan (puc. 11, 4) xapaxrtepusyercs BHICOKHM
[0JIOBOJAbEM, CHCTEMATHUECKUMU JIETHE-OCEHHUMH MaBOAKAMH H OYeHb HH3-
KHM 3HMHMM CTOKOM. DTOT T PeK CBSI3aH C OOHJIBHBEIMU JOXKASMU JIETOM
M OCEHBIO U OrPAHHUUEHHOCTHIO MOJA3EMHOIr0 MHTAHHSA.

5. Anrafickuit tun (puc. 11, §) oTiMyaeTcst HEBBLICOKUM, PACTAHYTHIM,
rpeGeHYaTOBUIHBIM [10JIOBOILEM, MOBBILICHHLIM JIETHE-OCEHHHM U HH3KHM
3UMHHUM CTOKOM. Xapakrep MOJIOBOAbSI PEK ITOro THna 0O6YC/IOBJIHBaeTCH
0cOBEHHOCTAMY TasiHUS CHera B ropax: MOCTENEeHHbIM NPOJBIKeHHeM 00/1a-
CTH CHEroTastHisi U3 JIOJMH B BO3BbIIeHHble MecTa. Ha cHerosoe nosnosojibe

HaKJaJBIBAIOTCA JI0MKAEBble NMaBOAKK. ¥ CTOHUMBHIA 3UMHHI CTOK 00yCJ/IOB-
JIeH 3arnacoM MNOA3CMILIX BOA.

BTopas rpynna pek — peKH ¢ MOJO0BOALEM B TEIUIYIO YaCTh rofa — Je-
JUTCST  Ha JBa TUMNA.

1. Jansuesocroutbiit Tan (puc. 11, 6) uMeer pacraunyroe, rpeGeHuaro-
BUAHOE MOJIOBOJbE U HU3KHI CTOK B XOJIOAHOE MOJMYrofiie (3UMHHX OCaJKOB
3JleCh MaJio); II0fi3eMHOe MHTaHHe OrPaHUIeHO BCAeACTBHE PACIPOCTPaHEeHU ST
BEUHOH Mep3JI0ThI.

2. Taupmanckuii vn (puc. 11, 7), pacnpocTpanenHblit B ropax Cpeane
Asun, Bompworo Kabkasza u KamuaTku, oTjuuaeTcss OT NpeAblAyLIero
Goslee BBICOKMM 3HMHHM CTOKOM. [lHTaHHe peK 3TOro Tira — JeAHUKOBOE.

Tpetbs rpynna pek — PEeKd ¢ NaBOAOYHBIM PEXHMOM — B 3aBHCHMO-
CTH OT XapakTepa pacrnpeAcseliust 1aB0AKOB B Teyelue roja AeJaTcs Ha Tpy
THMA.

1. Ilpuuepuomopckuit Tun (puc. 11, 8) xapaxTepusyercs MaBOAOYHBLIM
peXXUMOM B TeueHue Bcero rofa. OCHOBHBIM HCTOUHMKOM IHTaHUs 3Jech
ABJISIIOTCA JOX/U; YACTHUHO IHTAHHE NPOUCXOAUT 3a CueT CHera, KOTOpbif
BbillafiaeT B ropax U OObYHO OBICTPO Taer.

2. Kpoimckuiit tan (puc. 11, 9) oTnuuaerca OT NPEABAYIIETO HU3KUM
CTOKOM JIETHErO CEe30Ha.

3. CesepokaBkasckuil Tun (puc. 11, /0) xapaxTepusyercsi MaBoJKaMu
B TeIjioe BPeMsl H YCTOHUMBOM MeKeHbIO B XOJOAHOe (NOA3eMHOE MUTaHHe
He3HAUHTEJNbHOE). DTOT THN PACIPOCTPaHEH B BOCTOYHOH YaCTH CEBEPHOTO
cknoHa Bosabworo Kaskasa. _

PaccmoTpenHble 1ecsiTh THIIOB YUMTHIBAIOT JIMIIL OCHOBHbie, HanGoJsiee
xapakTepHble uepThi pexnma pek CCCP. - '

§ 4. Jlenosblii peskuM pex

HauanoM JeIoBOrO pexuma NPUHSTO CYHTATh MOMEHT yCTOHUMBOrO
MOHMKEHH T TEMIIepaTyp BO3AYXa HUXKE HYJS; KOHIIOM — MOMEHT OUHIIeHH
peKku OT Jbja.

Bech 3UMHHUII IepHOJ AeJHTCS HA TPU, XapaKTepHble YacTH: 3aMep3aHtue
PeKH, JIeJOCTaB U BCKpBITHE.

3amepaanue peku. [Ipu NosIBJEHHH OTPHLATEJbHBIX TeMNepaTyp BO3-
AyXa HauuHAETCs MPOIeCC OXJIaXKACHH s OBEPXHOCTHBIX CJI0€B BOALI, Ha ee
MOBEPXHOCTH MOSIB/SETCS TaK Ha3blBaeMOE C a J1 0 — TOHKasi [UIEHKa,
UMeIoIast Bl PasnuToH MacasHo# muAkocTH. OAHOBpEMeHHO BO3HHUKAKT
JefloBble 06pasoBanua y OeperoB — 3 abep erH, TO ecTh NOSIBIsIETCH
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KOpKa TOHKOTO JibjJla B THXHX 3aBOJASAX M Ha yuacTKax co cJabbiM TeueHHeM
WM TOYTH CTOfiueH BOJOH.

Buinajienye B 3170 BpeMsi OBHMJIBHOIO CHera 1pUBOJUT K 00pasoBaHMIO Ha
MOBEPXHOCTH BOJABI C H € ’K Yy P Bl — KOMKOBATOIO CKOIJIEHHS Jibla €O
CHEroM.

Benenersue TypOyJIEHTHOrO TedeHusi BOABl B PeKaX NPOHCXOANT OBICT-
poe mepeMelnnBasye BOAAHBIX Macc. [TosTomy npu oxjaxkIeHUM BepXHHX
CJI0EB, HEMOCPEJCTBEHHO CONPHUKACAIOLMXCSH ¢ XOJOAHLIM BO3AYXOM, NpO-
HUCXOAUT MOCTEIIeHHOE OXJaXKAeHHe BOJbl BO BCEM JKHMBOM CEUEHHU MNOTOKA.
[Ipu cuJbHOM OXJlaXK/leHHH BO3AyXa TeMrepaTrypa BoAbl MOKeT ObiTb Gim3-
KOH K HYJIO ¥ Ja)Ke HMETb OTPHILATEIbHOE 3HAUEHITe; TPOHCXOAUT TIePeoX-
JNa)<JeHue BOALI, BbIparkalollleecsl JIMIb B COTbIX JOJsAX rpajyca. Ilepeox-
Jlaxs/ieHne BOJbl CO3/1aeT 61aronpyATHLIE YeJIOBH A A1l 00pa3oBaHUst BHYTPH
NOTOKA KPHCTAMNGB JBAA, KOTOphIe 3aTeM 00Le/ULHSIOTEST B rALIGH ryGuaToi
CTPYKTYpbl. DT 00pa30BaHKsT HOCST HasBaHHe BHYTPHBO/HO [ O JbAA.

Tlo mepe pasBuTHA npornecca Jb4000padoBaHus Macchl pHIXJaoro rybua-
TOTO JibAa, 06pa3oBaBIlerocss BHYTPH NIOTOKA, BEIJILIBAIOT HA MOBEP XHOCTb.
OT CONPHKOCHOBEHHS C XOJNOAHBIM BO3JYXOM OHH CMEP3dIOTCS W U3 HEMJIOT-
HBIX, ryfuaTblX MepeXOAsT B IJIOTHbE, KPHUCTaJlJHUECKUe.

BenneBiun# BHYTPHBOAHBIN Jiell, cHeXypa, cajo obpasyloT GoJibluxe
CKOIJIEHH ST JIbJA, TIJBIBYIIErO NO pexe. JTO siBJAcHHE HOCHT Ha3BaHUe OCeH-
Hero Jejloxoaa.

OceHHut JeJ0X0L MHOTAA CONPOBOMKAAETCE 34 TO P a M H — CKOTLIE-
HIIGM B MOIIGPEYHOM CeueHHIl pPeKil IOBCPXHOCTHOrO KPHCTALIIINECKOro
Jbja. 3aTopbl BHI3bIBAIOT 3HAUMTENbHLIH NOALEM YPOBHS BOAbI H OOBIYHO
ofpasyloTcs Ha cymeHHbI)E ydacTKax peK, Ha Pe3KHX IIOBOPOTaX pPeKu, y uc-
KYCCTBEHHBIX COODYXKeHHi.

Bo BpeMs sefioxofa BoJa Me1y MJBIBYILUMH JbAHHAMH 3amMep3aer,
yBeJHUMBas UX pasMepbl; IJIaBalollKe JbAHbl 3aN0JHAIOT GOMbIUYIO UACTh
NOBEPXHOCTH pEeKH.

Jlepocrap. C yBeqHueHHeM uHcJa U Pa3MePOB JbIUH CKOPOCTh JIBH-
JKeHHST X yMeHbluaercsi, B MecTax cyXeHusd MM KPYTOro OBOPOTa PEKH,
y OCTPOBOB HJIH HCKYCCTBEHHBIX COOPYX€HHH CKOPOCTb IUILIBYIEMX JIbAUH
3ameisercsi. B ycJioBHSX OTpHUATeNbHBIX TeMIepaTyp BO3AyXa 3TO NpH-
BOJMT K OBICTPOMY CMEDP3aHHUIO JIEASTHBIX NoJiell M 0O0pa3oBaHMIO CIIOMIHOIO
JIeJISTHOTO TIOKPOBA, MJIM JIelocTaBa. 3aMep3aHye pekH Mo ee JJiHe MpoHCc-
XOJUT HEOJHOBPEMEHHO. LEcaM peka npoTekaer B MepuAMOHAJLHOM Ha-
npaB/JeHHy, TO CeBepHBIe YUYacTKH ee 3aMep3aloT paHblle, YeM OMKHBIE,
[ToBepXHOCTb JIEISTHOTO TIOKPOBA TaKXKe He Be3jle OAMHAKOBA: MecTaMH
OHa ri1afikas, MecTaMi HaOJIIOAal0TCsl HarpOMOXEHHS JILJOB, TOPOCHI.

Hexoropble yuacTKH pPeKM He 3aMep3aloT B TeueHHe BCel 3UMBl JM ua-
cth ee. Takue HesaMep3llMe YyYacTKH HasblBaloTcs NosblHbsME. TlpuunHa-
MH HX oOpasoBaHHS ABAAIOTCH OosbliMe CKOPOCTH TeueHwus, Hanpumep,
Ha roporax, BbIXOJ B PYCJIO OTHOCHTE/LHO TENJHX MOA3eMHBIX BOA, cGpoc
B peKy NpoMbllieHHBIX BOA. [TonbiHbY cnoco6eTBYIOT 00pa30BaHuI0 BHYT-
PHBOJHOTO JibJa.

B nepuon sefocTaBa B pekax HaGJIOAAIOTCSt 3aXKOPHl. 3 @ K O P — 3T0
CKOIVIEHHEe B 2KHBOM CeYeHHMH pekH GONBLIHX MacCc BHYTPHBOLHOIO JbJa.
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3axophl, TaK e KaK M 3aTOPhl, NMPerpakAaloT NyTh ABHIKYIUEHCH BOJe,
BbI3bIBAs MOABEM YPOBHS BOJABI M 3aTOIIEHHE TEPPHUTOPUH.

Ha nopoxucTbiX, He3aMep3aoMX yYacTKaX PeK BO3HHKAT CBOeoD-
pasHble JiefloBble 00pa3oBaHusl, Ha3blBaemble TisaTpamu. I T p Bl Ipef-
CTaBJAIOT COO0H CKOMIeHU ST BHYTPUBOAHOIO JbJa KOHYCo0Gpa3Hoil GopMbl.
BrlcTpo Hapacrast, OHH JOCTHIAIOT MOBEPXHOCTH BOJABI H BEPIUMHBI X IO/
BIMSIHMEM MOPO30B MOKPHIBAOTCS JeAAHOH KOpKo#. Pacrionarasics psigom
B BH/Ie JiefIHbIX OCTPOBOB, NSITPH! CO3AAIOT JEASHYIO Iperpaay, crocoGHyio
NOJAHATL YPOBEHb BOJAbI Ha BBILIEIEKAIEM YUYACTKe.

Ilpu HM3KHX TemmepaTypax BO3AyXa MPOHUCXOAUT WHTEHCHBHOE Hapa-
CTaHue JesTHOIo NOKPOBA U yMelLIIeHUe XKUBOrO Ceuelus; BoAa, He noMe-
1asCh B CYXKEHHOM XKHBOM CEUeHHH, IOJ HANOPOM BBIXOJHT MO TPEIlHHaM
BO JIbAY Ha IOBEPXHOCTb U 3aMep3aeT, oOpasys H aJ e A H. Dosbliuoe
pacnpocTpanciie 3TH o0pasoBaniisi MMEIOT Ha peEKax CeBepo-BOCTOKA
CCCP (/Iena, Kospima, Mugurupka u ap.). )

Ha HexkOTOpEIX ceBepHBIX peKax, NPEeUMYLIECTBEHHO MasblX, Habiro-
IaeTcsl MpoMep3aHue pek 10 JHa. N ,

IMocsie ycTaHOBJIEHHS Ha peKe MOBEPXHOCTHOIO JIASHOTO TIOKPOBA MPO-
HCXOJHUT yBeJHueHne ero ToMuubl. OCHOBHOM (haKkTOp, BAMSIOUIMA Ha TOJI-
IIMHY JbJa,— TeMmmeparypa Bo3Ayxa. TOJUMHY /Jbla B eCTeCTBEHHLIX
YCJIOBHSIX, TO €CTb NPH MOKPBLITHH €ro CHEroM, MOXKHO PacCunTaTh 10 CJle-
Ayrowell amnupuueckoft Qopmyie:

h, = ¢ (26)", (81)

rie 2 — cyMMa CPEAHEeCYTOUYHBIX OTPHUATENBLHBEIX TeMIepaTyp BO3Ayxa
OT Hayajsa /MbJ000pa3oBaHUA A0 JAHHOIO MOMEHTA;
n -— noxasaTeib CTeNeHH; corjacHo ucciaenopanusm ®. U, Boiguna,
JJ151 ceBepHBIX pek n=0,5;
¢ — KospduiueHT, KoTopeld B ¢opmysne Briauna pased 2,
Ilo npennoxenuio Apyrux aBropoB Ko3hPULUUEHT ¢ KomebIeTcs B pefenax
or 1,25 no 2,0. -

BekpoiTue peku. 'C HacTym/eHHEM IIOJIOXKHUTEIbHBIX TEMIEPATyp BO3-
AyXa HauullacTcst TasiiMe Cliera, JibAa H MOCTYIVIEHHE TalblX BOJ B PEKH.
Tpexje Bcero cramBaer CHer Ha MOBEPXHOCTH JIbJAA, 3aTeM Jiel OTTauBaeT
Boase Geperos, 06pasyloTCsl MOJOCH BOXbI BAOJL OEPeroB — 3 a K p a U-
H bl. O6GpasoBanHe 3aKpauH OGYCJIOBIEHO NOCTYIUIEHHEM TEIJIBIX TasbIX
BOA c GaccefiHa M TemIooTAauell Geperos. :

YBeqnueHHe PacXoAd M ypoBHeH BOABI PeKH MPHBOIAT B [IBUKEHHE Je-
AsiHbIE MacChl, MPOUCXOAUT NOABUKKA JbAA. Jlef Tporaercsi GOJBLLIMMHU
HOJISIMH, JBHXKETCSI Mel/IEHHO, a 3aTeM OCcTaHaBiuBaercs. [10JBHKeK Jbaa
MOXeT ObITh HECKOJIBKO, YTO 3aBHCHT OT HHTEHCHBHOCTH Da3BHTHSI BECHHI.

. NanpHeiiuiee nocTymn/ende BOABI H MOBBILIEHHE YPOBHS CHOCOGCTBYET
TNOJHSATHIO, Pa3NaMbIBAHHIO W MEPE/BUKEHHUIO JIbJa MO TEYEHHIO — HAUH-
HaeTcsl BeceHHHH sieloXoA. BeceHHUil NeN0X0] 3HAUNTENLHO NPEBOCXOAUT
OCEHHHU#, TaK KaK B HEM YYacTBYIOT GOJbILIIE MACCH BOAB! U JIbJa, JBUKY-
IIHecs CO 3HAUHTEJSbHBIMU CKOPOCTAMI. »

Bosbime macchl sibfla, HarpOMOXKAAsICh B CYXKEHHBIX yuacTKax pycaa,
00pasyroT 3aTopbl. JleisiHble 3aTOPbl BeCHOH HepeaKo NpHOGpeTarT Gosibe
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LWyIO CHJY, 0COGEHHO Ha peKax, TeKyIHX ¢ Iora Ha CeBep, KOTAa BCKPLITHE
GoJiee ceBepHBIX y4acTKOB IIPOMCXOAUT MO3AHER, ueM JOMRHbIX.

BuyTtpusoanstii nen. JlaBuo YCTaHOBJIEHO, 4YTO Ieped o6pasOBaHHEM
TIOBEPXHOCTHOTO NOKPOBA H3 KPUCTA/IIHUECKOTO J1bla B NOTOKeE NOSIBIseTCH
BHYTPHUBOAHDI Jiei. OAHAaKO NPUUHHLI 06pasoBaHus BHYTPHBOLHOTO JAbja
Aonroe Bpems CbUIM COBEPIIEHHO HEH3BECTHI.

HeTanbHble HCCICNIOBAHHS NPOLECCOB OBPA30BaHHS BHYTPHBOJHOTQ
JIbAA NPOBCACHEl COBETCKHM yuenbiM B. $1. Annr6eprom (1939), xoropkiit
CUHTAET, YTO /ISl 00pasoBaHus NePBHUHBIX KPHCTANIOB JbAA HEOBGXOAMMO
ABa YCJIOBHSA: NEPeOXJIaXKAEHHE BOABI H HalHYHe OTHOCHTENbHO HEeIlOXBH K-
LIOLO C/10s1 LOABI, B KOTOPOM 1ICHOCPCACTBCHIO NMPOUCXOAHT KPHCTAJIIHU-
3anus.

IlepBoe yciioBue ocymecTsisiercs Gaaronapst TypOyJleHTHOMY Tepeme-
HIIBANNIO 1I0TOKA, TIPHICM TCM HuTelcHBich, yeM G0JblLe ero cKOpoCTh.
Bropoe ycsoBre umeeT MecTo B MpHMIOHHOM CJI0€ MOTOKa Rase npu 6o/b-
LIIX CKOPOCTSX TeueHMsi. [lepeoxsnax/enHble yacTHUKH BOABI, OMYCKasich
Ha JHO, KaCaroTCsl XOJIOAHOM €ro OBEpXHOCTH U NPEeBPallaloTCs B KPHCTAM-
abr abja. [pu aToMm BeIzensiercs ckprITas Temiora JbJo06pasoBaHus, KOTO-
pad MOXET IPensaTcTBOBaTh JanbHelureli KpHcraanusauuu. Ho Temio He-
TIPEPBIBHO  YHOCHTCH TEUGHHEM; KPHCTANIbl BXOASAT B CONPHKOCHOBEHHE
C HOBBIMH TIEPCOXJAXNICHHBIMH YaCTHLAMH, M KPHCTAM3ALMS NPOJOJ-
xaercst. [locTenenno Kpucranbl yBeanumuBaioT CBOIO Maccy, HO OCTaioTcd
B MecTax HX 00pasoBaHust 61aroaps Cijle CLENIEHUS JIbIa HEepOBHOCTSIMH
Ana. Ilo mepe HakomieHus pja Ha AHe HacTynaer MOMEHT, KOTa B3Bellu-
BAIOL1As CHJIa CTaHOBUTCs GOJIBLIE CHJIBI CLEMJICHHS M Jefl BCIVIBIBAET.
Hepesko BMecTe co BCIUIBIBAIOMIAM JIbIOM YBJIEKAIOTCS W YaCTHIBI TPYHTa,
KaMHH H Jlaxke NpeaMeThl, HaxojAsliecs Ha Iue.

DKCIePHMEHTANLHEIMA  HecaefioBalusivi A, H. 3uabbepmana ycra-
HOBJICHO, 4TO BHYTPHBOAHBIA Jiell MOXKeT 06pa3soBLIBATBCS He TOMLKO Ha
Alle, HO M Ha J06OM JpYroM TBEPAOM NpeIMeTe B BOJE. Lenrpamu
KPHCTA/NIH3aLMM MOTYT ObITh TaKKe YacTHUKH HAHOCOB, HAXOASIIHECH
BO B3BEIIEHHOM COCTOSAHMH. .

HauGonee 6naronpusribie yeiosus s 00pa3oBaHusi BHYTPHBOAHOTO
JAIbJa NPEACTABJIAIOT yYaCTKU C ObICTPBIMH TEUEHHSIMU H KAMEHHCTHIM AHOM.
Yem Gosiblile CKOPOCTH, TeM HHTEHCHBHee MPOHCXOAUT TypOyJeHTHOe nepe-
MeLIHBaHHe, YT0 00eCNIeUH BAET JIyullHe YCIOBUS A5 NepeoxJax[AeHH 51 BOAB!
U AJs1 OTHOCA TeIIa, BBIAEIAEMOrO NPH KPUCTAJIIH3AINA.

OGpasoBanue BHYTPHBOAIOrO b NPEKPAILAeTCsl, KAK TOABLKO pexa
TNOKPLIBACTCA [OBEPXHOCTHLIM JbJOM. BeslecTBre Masoft TensonpoBoxHo-
CTH JIb/ia TIePeoXJakIeHHe BOJBl CTAHOBHTCS HEBO3MOXKHbBIM, TeMreparypa
BOJBI TIOJO JIBAOM JlaxKe HeCKOJIbKO TOBLIIAETCH.

BHyTpuBORHEI e B pekax npuunHser 6oMbwol BpeJl: 3aKYIIOPHBAET
BCachlBaoLIMe TpyObl rOPOACKHX BOAOIPOBOJOE, 3a61HBART TYpGOHHBI THAPO-
CTaBLUH, BOJ03a6OPHbIE COOPYIKEHUSI HA OPOCHTENBHBIX U OCYIIH T@IbHEIX
cucreMax. B stux cnyuasx Hapylaercs HJH MOJHOCTHIO TIPeKpalaercs
Ha HEKOTODEIH MepPHOA HOpManlbHas paboTa COOPYKeHHH. ‘

Boprba ¢ BHYTPHBOAHEIM JIBIOM JOMKHA GBITD HanpapieHa Ha ycTpa-
HEHHE NPHYKH, BbIBHIBAIOIMX €r0 NOSIBIEHHE, TO eCTh HA YMeHbILEHHE CKO-
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pOCTH TeYEHH st yTeM YCTPOHCTBA 3anaHell Mo NOBePXHOCTH BOJbI U3 JepeBa
WK XBOPOCTAa. YMeHbUICHHE CKOPOCTH TeueHUst BjeueT 3a co6oit GuicTpoe
06pasoBaHue MOBEPXHOCTHOrO JbJa U MPeKpalleHHe npouecca 06pasoBa-
HUSL BHYTPHBOJHOIO JIbJA.

B HekoTopbiX ciiyuastx npHXOAMTCST MATH Ha ocTaHoBKy I'DC, urobbl
YMEHbIIMTh CKOPOCTH TeUeHHUsl H BbI3BaTh ObICTPOE 06pasoBaHie NOBep X HO-
CTHOrO JibAa. Ha rujipoctaHUHsAX NPUMEHSIIOT 06OrpeBaHHe PeleToK BOJIO0-
NPUEMHHKOB 3/IEKTPHYECKHM TOKOM HJIH OUUCTKY HX OT JibJa MeXaHHYECKUM
crnocoGoM. BogoszaGopuble coopy»eHust BOAONPOBOAOB /sl NMPeNOTBpaILe-
HUA MX OOMep3aHus MOMeILaloT B KOBIUM, OTpbIBaeMble B Geperax.

§ 5. Bopmniii Gananc peunoro Gacceiina

Merton Boaroro Gasanca SIBNSETCS YaCTHBIM BbIpaXKeHHeM (PH3HUECKO-
o 3aKOHa COXPaHCHUSI MATEPHH. DTOT METOX OCHOBAH Ha TOM, UTO VIS JIiO-
foro samMKHyTOro o6beMa NMpOCTPAHCTBA CYyMMa BCeX BXOASIIHX M BBIXOMS-
IMX BOAHBIX Macc paBHA COOTBETCTBEHHO YBEJNHUEHHIO HJIH YMEHbUICHHIO
KOJIHYeCTBa BOABI BRYTPU AaHHOro obbema. ’

Cocraeum ofiee ypaBHeHHe BOAHOro GajiaHca ISl NPOU3BOJNLHO B3S-
TO# yacTH 3eMmHO# MoBepxHOCTH. Yepe3 KOHTYp, OrpaHHUHBAIONME pac-
CMaTpPHBAaeMyIO YaCTb 3eMHOH NOBEDPXHOCTH, MBICIEHHO IMPOBEIeM BepTH-
Ka/bHYIO UWIHHIPHYECKYIO IMOBEPXHOCTb [0 BOJOHENPOHHIAEMOro CJIOS.
PaccMoTpum Bce BO3MOXMKHBIE NMYTH MOCTYIUIEHHS H PACXOAOBAHUS BJIard B
paccMarprBaemoM o0beMe 3a KaKOH-TO mepuox Bpemenu T.

Ilpuxonnyto yacTb GasaHca COCTABJSIOT: -

1) aTmocdepHble ocaixkM, BBIMABIIME HA NOBEPXHOCTb BbLAETEHHOIO
o0beMa 3a pacCMaTpHUBaeMblii NEPHOJ BpEMeHH, X;

2) BOZa, KOHIEHCH D YIOILasCS HA I0BEP XHOCTH TNOUBHI HJH B NIOYBE, £;

3) BOAa, MOCTYNUBLUAST HA AAHHYIO UIOLLAAb Yepe3 MOBep XHOCTHbIE BOJIO-
TOKH, Ypy; )

4) BOAa, MOCTYNUBLIAS MYTeM IIOA3€MHOrO NMPUTOKA, Ymp.

PacxopoBanue Braru us paccMatpuBaemMoro oSbema HAeT Ha: -

1) ucnaperre ¢ NOBEPXHOCTH MOYBBI, BOJABI, CHEra M TpaHCMUpauuio, £;

2) CcTeKaHHE MOBEPXHOCTHBIMU BONOTOKAMH, Y,p

3) OTTOK MOA3EMHBIM MyTeM (MOA3eMHBIH CTOK), Yer.

PasgtocTs mexxly MpUXOAHOA M pacxofHoi uacTbio Gananca Gyger co-
OTBETCTBOBAaTb YBENMUEHHIO HJIM YMEHbIUCHHIO 3aMacoB BOJAbI B paccMaTpu-
BaeMOM oObeMe (d-u). . ;

Takum o6pasom, obuiee ypaBHeHHe BOAHOro GanaHca BJaru AJIS IPOUs-
BOJIBHOIO NMPOMEXKYTKA BPEMEHH HUMEET BMA: :

x—f—k—{-ynp—i-y'np—-E——-yn—y;T:iu. (82)

PaccmoTpum Tenepsb He MpoU3BOMBLHLIE KOHTYD, 8 peuHoi Baccefit, orpa-
HUYEHHBbIA BONOpa3febHOH MuHueit. [Tpuxon BoxsI B GacceliH noBepxHOCT-
HBIMH BOJIOTOKAMH OTCYTCTBYeT, Y,,=0. OTTOK H3 GaccefiHa MOBepxHOCT-
HbIM [yTeM MpPEeACTABJSIET CTOK paccMaTpuBaeMoil pekd y.,. O6osHauum
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Y., =Yy, TOrAa ypaBHeHHe (82) MOXKHO HanucaTb TaK:
x=y+Eu—k—(Yup— yes)- (83)

Beauuuta (y;,p—y:n) npefacTaBnser cofoif pasHocTh MEXAY IOA3eM-
HBIM [IPHTOKOM U TOJ3eMHbIM OTTOKOM BO/b! U3 6acceiita, TO ecTh MOA3eMHbiil
BOL0OOMEH JaHHOIO GacceliHa ¢ COCELHHM.

Ecsu nmoBepXHOCTHBIH KOHTYp BOZOCOOpa COBMajaeT ¢ MNOA3EMHBIM, TO
Ynp—yer =0. TIpu  HecoBMajeHuu TOA3EMHONO U MOBEPXHOCTHOrO KOHTY-
poB BojocOOpa 3Ta BeJIHYHHA MMEET He3HauHTe/IbHble pasMephi, OCOGEHHO
115 60bUIHX H CPeAHMX 6acCefHOB; BBHAY CI0KHOCTH yyeTa ee MpHHUMAKT
yllp——y;T:O. Takxe TpymHO onpele/qHTb BeNHUHHY KOHJAEHCALHH; ee
MO2KHO NOJACUMTATh COBMECTHO C HCIapeHHeM, HO Yalle NPHHHMAIOT PaBHOH
Hy/mo. OTHOCHTe/IbHAs BeJMUHHA STOH NMOTPEIHOCTH HeBeJIHKA 10 CpaBHe-
HHIO ¢ 00WHM 00BEMOM BJ1ark, yUUTHIBAEMOH ypaBHEHHEM BOAHOro GallaHca.
B TakoMm ciyuae ypaBHeHHe BOAHOrO 6aJs1aHca AJs PeuHoro GacceiHa NpuHu-
MaeT NpoCTOH BHA:

x=y+E +u, (84)
HJIM, ec/d HalucaTbh 3TO ypaBHEHHE OTHOCHUTEIbHO BEJNMYHHBI CTOKA:
y=x—E+u. ; (85)

Ypapuenue (84) crnpaBenuBO AJs JHOGOr0 OrpaHHYEHHOTO NPOMENKYTKa
BpEMEHH: roja, cesoHa, mecsua.

[Tocnenuuil ueH ypaBHeHUs 4, XapaKTepHU3VIONMA H3MeHEHHe 3ama-
COB BJar B GacceiiHe 3a paccMaTpUBAEMBIH NMPOMEKYTOK BpeMeHH, Ha3bl-
BAIOT aKKyMYyJIsIHIHOHHBIM 4JIeHOM. B sacyuiuBbie rogbl ofmuil oGbeM 3a-
nacoB BOABL B GaccefiHe YMeHbUIAeTCsl M aKKyMyJ SUMOHHBIH 4JieH HMeeT
3HAaK MHHYC, B MHOTOBOJHBIE MOABI NPOHCXONHT HAKOMJIEHHE BJIArH,H OH
MMeeT 3HaK IJIIOC.

AKKyMyJALUA MOXeT ObITb MOfpa3jiesieHa Ha MOBEPXHOCTHYIO H MOJ-
3emHyt0. IToBepXHOCTHAA AKKYyMYJSILUA BKIOUAET HAKOMJEHHE H CTAHBA-
HHe CHera W Jibjla, HaKOIJIeHHe U YOBLTb BOJBL B MECTHBIX MOHMXKEHHSIX Ha
BoJoc6Ope H B PYCJOBOA cHucTeme. B NOI3eMHOH aKKyMyJISIHH MOIKHO
BRLIEIUTH H3MEHEHHE 3aaca NOYBEHHbIX BOJ (30HA a9palMu) U IPyHTOBBIX

.BOI.

Ecan cocraBuTb ypaBHeHHe Bogdoro 6Gananca peunoro GaccefiHa 1Js
psiza Jet (#), 3aTeM NPOCYMMHPOBATh HX H MOUJIEHHO Pa3feHTh HA YHCIO
JIET, TO MOJYUHTCH:

2x 2y 2E 3u

"R T =T (E9)
rae x, y, £ — COOTBETCTBEHHO roJ0BOe KOJIMUECTBO OCAKOB, CTOKA M HCHa-
peHHu.

B cBA3H ¢ TeM 4TO B MHOrOJIETHHH NepHOJ BKJIOYAIOTCS MHOFOBOIHbIE

Zu
U MaJlIOBOJIHBIE I'OAbI, BEJUYHHA ;l‘l— ~ 0, TO eCThb aKKyMyJIﬂ LIHOH HBIH qJjen
ypaBueHHa B MHOTO/IeTHeM paspese Gun3ok Hyaio. Takum o6pasom, ypas-
HeHHe BOAHOro Oananca peuHoro GacceiiHa /s MHOrFOJIETHEro nepuosa
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HMeeT BHI:
Xy =Yy + E,, (87)

TA€ X, Yo, Eo— cooTBeTCTBEHHO HOpMa OCajKOB, CTOKA M HCIapeHus.

Merton BonHOro Gaslanca ABJISIETCS OCHOBHBIM CPeACTBOM HCCJIEOBaHHUS
(hOpMHPOBAHHS PEUHOrO CTOKa KaK B MHOTOJIETHEM paspese, Tak u AJd OT-
AEJIBHBIX JIET HJIH MeprooB rofa. C nomombo ypaBHen s BOLHOrO Gasianca
MOXHO yCTaHOBHTH JHHAMHKY MOCTYNJEHHUS H PAacXOJOBAaHMS BJAard Ha

A2HHOH TePPHTOPHH, a TAKXKE KOJIHUECTBEHHO OLEHHTb COOTHOMIEHHS NPH-

XOIHOH M PAcXONHOH COCTaBJIAIOUHMX. MeTox BOAHOro Gajanca mo3BOJSET
KOCBEHHBIM ITyTEM ONPENETHTD [10 PASHOCTH MEXKIY H3YUEHHBIMH BeJHUHHA-
MH TOT H3 KOMNOHEHTOB GaJialca BJiary (CTOK, OCaiKH, HCHapeHHe H T. 1.),
KOTOPLIH B NaHHBIX YCJOBHAX TPYJHO H3MEPHTb, HO 3HAHHE KOTOPOro Ghbi-
BaeT HeOOXONMMO JJISt PelleHHs] BOLOX03AHCTBEHHBIX 3a/1aY HJIH [JI51 BhIsC-
HeHHs OGLIX 3aKOHOMEPHOCTell BJIaroo6opoTa B mpefie1ax paccMaTpuBae-
MOro mpocTpaHcTBa. Pacmimpsiomuecss B MOCAENHHE TOILB! KOMILIEKCHBIE
BOJIHO-Ga/laHCOBBIE HCCNEOBAHHS HA OPOLIAEMBIX TEPPUTOPHSX JAIOT OCHO-
BaHue CYMTaTh, YTO C MOMOLIbIO METOAA BOAHOrO GaJjiaHCa CJAeLyeT pe-
marh psifl BaKHEHIUMX NPaKTHUECKHX 3aJay OPOLIAEMOrO 3eMJIEAeHs:
NIPOTHO3 yPOBHS I'PYHTOBBIX BOX, PACYET NOJIUBHBIX PEKUMOB H OPOCHTE/b-
HBIX HODM, ONpeje/eHHe BO3BPATHBIX BOJ H T. J. ,
CocrapJienne ypaBHeHHsi BOXHOTO GasiaHca-0poIIaeMoi TEPPUTOPHHU HMe-
€T HEeKOTOpEle O0COGeHHOCTH. Tak B mpHXOAHOH YacTu GaJaHca cienyer j0-
TIO/IHATEIBHO YUHTBIBATh MOCTYTIIEHHE BOABI B BUAE OPOCHTENBHON HOPMEL
M, rIBTPAUHH BOJLI H3 OPOCHTE/NBHEIX KaHAJOB P, NPHTOKA BHYTPHIIOY-
BEHHEIX BOJ Ypoqp- K PACXOAHOM yacTH ypaBHEHHs 106aBJseTCS HCNApeHHe
C BOXHOH MOBEPXHOCTH E,, OTTOK MOJHMBHBIX BOL NOBEPXHOCTHHIM IyTeM
3a’ Tpelie/ibl TEPPHTOPUH Y, o H COPOC H3GHITOYHEIX OPOCHTENbHBIX BOL
Ycs- YPaBHeHHe BOJHOTO GaslaHCa OrPaHHYEHHOrO YYacTKa OpOIIAeMOl
TEPPHTOPHH L/l KOHEWHOTO NMPOMEXKYTKA BPEMEHH HMeeT BHA:

/x+ynp+ynoqs+y;1p + M+¢—E-En_yc;_ycro—ycﬁ—ycvp= =+u.
(88)

AKKyMyJIIIMOHHBEIH YeH ypaBHeHHs (88) MOXKeT 6HITh KaK IOJOXKHTE/b-
HBIM — NPH HAKOIVIEHHH BJIArH HA ydacTKe, TaK M OTPHLUATENbHBIM — MPH
pacXxo0BaHHHK 3anmacoB BOALI Ha paccMaTPHBAaeMOM OPOLIAEMOM Y4acTKe.

A. II. CaBapeHCKHM NpeJJ/OKEHA METOAMKA LEMHBIX BOAOGAIAHCOBBIX
PacyeroB, NPHUMEHHMas B YCAOBUSAX OTCYTCTBHA MHOTOJIETHHX HaG/IIONeHHI
HaJ| CTOKOM H OpDHEHTHDYIOWIAACA Ha BCECTOPOHHUH JOCTATOYHO HeTaJsbHEIH
YYET MECTHBIX .yCJIOBHH.

OcHOBHEIE NMOJIOXKEHHST STOH METOLHKH ' C/eNyIONIHe:

1) paccmaTpHBaeMyIo TEDPPHTOPHIO JENAT Ha CTOKOBbIE BOXOGANAHCOBLIE
YUaCTKH C Pa3/IHYHBIMH YCJIOBHSIMH CTOKA; . -

2) As pacueToB MOJB3YIOTCA ypaBHEHHEM BOJHOro GasaHca*:

M1+SI+V,=M2+S,+V“, (89)

* B oGosnauennax A. Jl. CaBapeHCKOro,
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rae M, — npuTOK Ha BOZOGaJaHCOBEIA YHaCTOK IO YK/IOHY CO CTOPOHBI
BOJOpas3jie/ia B TEYEHHE PacueTHOro OTpe3Ka BpPEeMEeHH, MM,
M, — cToK ¢ BOK00aTaHCOBOrO yyacTKa IO YKJIOHY B CTOPOHY 3aMbl-
KaIoWEero CTBOpa, M,
S, — mocrym/enne BOAB! cBepXy (M3 aTMOcepbl, H3 CHEXKHOro IO-
KpOBa W T. 1.), 32 BHIYETOM DPacXONOBaHUSI HAa TPaHCHHUPALUIO
H HCINapeHHe, MM,
S, — UHQUABTpaUKMs B " MOACTHJAIONIYI0 TOJMIY HOYBOTPYHTOB,
32 BbIYETOM BBIK/IHHUBAHUS BOJBI H3 HHX, MM,
V, uV, — 3apery/mupoBaHHbIil 3anac BOAbl B Npefetax BOL0GaJaHCOBOrO
yyacTKa B HayaJ/le i B KOHIIE PAaCyeTHOro OTpe3Ka BPEMEHH, MM
(3nech MMeeTcsi B BHJY €CTECTBEHHOE 3aperyJupOBaHHE BOJLI
B HEPOBHOCTSX MHUKpOpesbeda, 3aBHcalLee OT reoMopgoaoruye-
CKHX OCOGeHHOCTell, Xapakrepa 06paGOTKM YrogMit H T. IL);

3) Bof06aaHCOBRIil pacyeT CTOKa BBHIMOJIHSAIOT NOOYEPENHO A OTHe/b-
HBIX, CJIEAYIOIHUX OAHH 3a IAPYrHM, BOA0OOA/NaHCOBBIX YUaCTKOB H pacuer-
HBIX OTPE3KOB BPEMEHH.

Ilpy mogoGHBIX HENHBIX pacueTax MOMKHO Ha KaxIOM BOL06aJaHCOBOM
yuacTKe IOACUUTHIBATb HEH3BECTHbIE PACXOAHBIE 3JIeMEHTH BOLHOrO GaJaH-
ca (M,, S,, V,) 10 u3BecTHBIM NpuxoAueM (M4, Sy, V;). Pacuernsie 3aBucHu-
MOCTH MEXJy STHMHM ABYMSl TPYNNaMH BeJHMYHH NOAGHPAIOT HAa OCHOBE
JlAHHBIX NOJIEBBIX HAOJIONEHHI, SKCIIEPUMEHTOB M 4aHAJOTHi, a TaKXKe Ha
OCHOBE PacCueTOB IEPEe[BHKEeHHs BJard MeTOLaMH HAPOJIOrHH.

JJ1s pasHBIX CE30HHBIX yC/JOBMH, THIIOB MECTHOCTH (YKJIOHOB, MHKpO-
pe/ibeda), THIIOB MOYBOrPYHTOB, KX O6PaGOTKH H NOKPLIBAIOLIEH PACTHTEb-
HOCTH COCTaBJISIOT pacueTHble TaGuuubl U rpaduKH BO0GANaHCOBHIX CO-
OTHOLIEHHH CJeAyIomUX TUIOB (cM. paGoTsl A. [I. CaBapeHcKoro):

M,=f, (M, Slv, V)i S,=fM,, Si V).

- Lenuble Bono6a/aHCOBble PACUETHl IPH HEOOXOAHMOCTH MOMKHO BBLINOJ-
HATH NOJOGHBIM 06Pa30M /151 OJHOTO NOBEP XHOCTHONO CTOKA C HCIIO/IB30Ba-
HHeM BOZ00A/aHCOBbIX YDaBHEHHH YKa3aHHOTO THNA TOJBKO HJISI IOBEpX-
HOCTH BO10COOpa, a TaKke H JJIs MOJ3eMHOr0 CTOKA C HCIOb30BAHHEM aHa-
JIOTHYHBIX YpaBHEHHM JJIsi MOACTH/IAIOMKX TOJILL.

§ 6. Haceuduranus ozep

Osepamn Ha3bIBAIOTCA KOTJIOBHHEI, HJIH BNAJHHEL 3€MHOH IMOBEpX-
HOCTH, 3amOJIHEHHBIE BOJOH, He HMEIOUIHEe HelOCPEICTBEHHOrO COeqH-
HEHHs C MOpeM (OKeaHOM) H OTJIHYAIOHeCs 3aMmelJIeHHBIM BOLOOGMe-
HOM.

VIcKyccTBEHHO CO3JaHHOE 03epO Ha3hIBAETCA BONOXPAHHJHMILEM. Bozo-
XpaHHJIHmA HEGO/IBIIMX DPa3MepoB, a TAKKE MENKOBOAHEIE eCTECTBEHHbIE.
03epa, MOKPBIThIE BOAHON PAaCTHTEABHOCTBIO, HA3HIBAIOT NPYAAMH.

B pasBuTHH 03epa MOXKHO BBHIZENHTH (hasbl:

1) toHOCTH — TOJIBKO 4TO 06pa3oBaBleecsi 03epO COXPaHSET CBOM
KOTJIOBHHY IOYTH HEH3MEHHOM, TO €CTh CYIIECTBYIOMHE OTJIOKEHHS ellle He
OKa3hIBAIOT 3aMETHOI'O BJHSHHA HA €ro JIOKe;
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2) 3pesiocT — xapakTepHayercs o6pa3oBaHHeM GeperoBoii OTMeJH,
MOAB/ICHHEM 1e/IBT B MECTaX BMAJleHHs PeK, Pa3BHTHEM BONHON pacruTelb-
HOCTH;

3) CTapocTH — HEPOBHOCTH KOTJIOBHHBI CIVIaXKeHbi OTJIOXKEHHUAMHU Ha-
HOCOB, 3a CY€T NPOAYKTOB paspyuIeHHs Geperos W OTKOCOB Ae/bT pacluu-
psercst GeperoBasi OTMeJlb, yMEHbIIAIOTCS MVIYGHHBI M PACTHTE/IbHOCTh pac-
MpOCTpaHAETCA NOYTH MO BCefl MOBEPXHOCTH o3epa. B nasnbHeliueM oHe
NPEBPAIIAETCS B MENKHI BOLOEM C [IOBCEMECTHHLIM Pa3BHTHEM pacTHTe/Nb-
HOCTH, KOTOPAs H3 MOJBOAHOM YaCTH NePEXOLHT B-HaJBOAHYIO U IpeBpaluaer
03epo 8 60/10T0. .

[lo nponcxoxpenuio osepa moryt GBITh: [UIOTHHHBIE, KOT/JOBHHHbIE
H CcMelIaHHbe.

[lnoTHHHbIE 03epa 06pasyloTCsi BeaeCTBHe NIEPEKPLITHA NOJHHBI PEKH
00BaJ/JIOM, HAHOCAMH, OGJOMOYHBLIM MaTepHaJoM OTCTyHalolIero JeaHHKA.

KoTnoBkHHbIE 03epa B 3aBucHMOCTH OT ycJOBHH H npuyuH o6paso-
BaHHsl KOTJIOBHHDBI GBIBAIOT TEKTOHHYECKHE, BYJAKaHHYECKHe, Jedasi LHOH -
HbI€, NIEIHUKOBbIE, KAapCTOBble H TEPMOKapCTOBBIE.

Y TEeKTOHHYECKHX 03ep KOTJOBHHDI 06pasoBaJ/iuCh B pe3yJib-
TaTe TEKTOHHYECKHX MPOLECCOB (PE3KUX M3MEHEHHH B 3€MHOM KOpe), Ha-
MIPUMED TpH 3EMIETpsACEHHAX. TeKToHHueckne o3epa GLIBAIOT OYeHb I.Iy-
Goxumu (Baiikan, Cesan, Ucchik-Ky.ib H Ip.). ‘ .

Byakanuueckue osepa nossisiorcs noj geficTsHeM “ByJIKa-
HHuecKHX cua, nanpumep Kypuibckoe osepo, Kponunxoe u mp.

ILedpasaunonune osepa o6pasyiorcs B pesyJibTaTe BblYBaHHSA
FOPHBIX MOPOA H B NMOHHKEHHAX Mexx1y GapXaHaMd H JioHaMH. FIX KoTo-
BUHBI OOBIYHO HersyGOKH. :

JIe IHH KOBble 03epa ABAAIOTCA Pe3yJIbTATOM AeHCTBHS JIEIHHKOB,
[TOKPBIBABIIAX KOrJa-TO OrpOMHLIE MJIOWAAH KOHTHHEHTOB. [IpuMepom
TaKHX 03ep MOXKeT cayxuTh Cesurep, ,

KapcToBre o3epa — pesyibrar xumuueckoii JIesITeIbHOCTH MOJ1-
SEMHBIX H NOBEPXHOCTHBIX BOJA. JTH O3epa BCTpeyaloTcss B GacceiiHax
p. CeepHroit IBuHeL, Ha Bosmkcko-OnexcKom Bozopaszese, B [opbKoBCKOH
o6nacty u Mapniickoit ACCP, B Bamxupun. '

TepMoxkapcToBEH e o3epa BO3HHKAIOT B pe3YJIbTAaTe 3aM0JIHEHUS
BOAOH yr/1yGJIeHHit Ha [OBEpXHOCTH 3eMJH, ofpasyiomuxcs B paiioHax
BEYHO! Mep3JIOThI, BCJIENCTBHE TASHHA MOA3EMHBIX MJACTOB HJH JIHH3
Abfa. Takne osepa pacnpoCTpaHEHBI Ha TePPHTOPHH Axyrekoin ACCP:

Cvewannbie ozepa o6pasyioTcs ot COBMECTHOTO . BO3eHCTBHS pasJiuy-
HbIX NpHuyH. HanprMep, oseprasi KOT/IOBHHA TEKTOHHYECKOrO NPOHCXOXK-
ACHUS MOABEPrasnach NeHCTBHIO IEAHUKOB, NMOBJHSABUIMX Ha ee (OPMUPOBa-
Hue (JIagoxckoe n OHexckoe osepa). Korosuna 03epa NUIOTHHHOIrO THIIA
MOKeT GBITh NOATOTOBJEHA MPOLECCAMH BHIBETPHBAHHS, NEATENbHOCTBIO
TEKYUHX MOBEPXHOCTHBIX ¥ NOA3EMHBIX BOJ.

B orHomenun cToka osepa gensites Ha e KaTeropuu: CTOYHbIe 1 Gec-
CTOYHEIE. -

CTouHB e 03epa XapaKTepH3YIOTCS TeM, uTO NOCTyNaloIie B HUX
TI0BEpXHOCTHBIE M OJ3EMHBIE BOALI PACXOAYIOTCS Ha TUTAaHHE BEITEKAIOUIHX
M3 HHX pEK, a TaKxe Ha ucnapenHe W ¢puabTpauuio. CrouHble 03epa MOryT
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}'3 UMETL CTOK B TEUEHHE KPYIJIOrO rofa HJH JHIIb B NEPHON HaHGOJbIIEro

[IpuTOKa (BPEMEHHO CTOuHBIE O3epa). B wacTHOM cayuae, koria oama

13 CTEKAIOIMX B O3€PO PEK MO BOJHOCTH TOrO e NOPsAKa, YTO H pekKa,

j[ BLITEKAIOWAsi H3 HEr0, 03ePO Ha3blBaeTCs MPOTOUHBIM. Peka, BhiTekaiomas

t 3 03epa, HMEET MEHbLIYIO aMIIMTYLy KoJe6aHHs YpOBHel (M pacXomoB);

CHApOrpadbl TaKMX PeK GoJiee CriiaxeHHble M paciIacTaHHble, yeM rHApo-

rpager cBo6oaHLIX peK. O3epo CTIyKUT eCTeCTBEHHbIM peryJsTopom pexuma
BBITEKAIOIEH M3 HEro peKH.

Beccroumnbie o3epa pacxonyior NocTynalomue B HUX BOALI B OC-
HOBHOM Ha ACNapeHHe H YaCTHYHO Ha NpOCauyHBaHHE B IPYHT.

[To cocTaBy BozbI 03epa pasfessiioTes Ha NIPECHBIE H COJIEHbIE, UJIH MUHE-
panbuble. CTOYHBIe 03epa, KaK NpaBHJIO, GbIBAIOT npecHeiMH. B Geccrounom
03€pe NPOHCXOAHT HCNapeHHe YHCTOH BOJLI, 4 COJIH OCTAlOTCH B HeM. Ilo-
STOMY BOJa B GeCCTOUHOM O3epe HeNMPEPHIBHO MUHEPAJIH3YeTCst (3aconsiercs)
H TeM OBICTpee, yeM GoJiblie KOHLEHTPAUHSA CO/eH NPUHOCHUMBIX B HEro BOJ.

Koanuectso osep na repputopun Coserckoro Cowosa BEJHKO; U3 HHUX
§ camoe GoJibLIOE 10 TJIoNaH 03epo — Kacnuiickoe; camoe ray6okoe 03epo
B MHpe — DBatigasn.

%F § 7. Boaumiit Gamanc o3ep

Bona B 0sepo moctymaer myTem noBepXHOCTHOrO H MOE3eMHOrO npHu-

. TOKA, KOHJCHCALMH BOAAHBIX NMAPOB H BEHUIALEHHs aTMOC(EPHBIX OCANKOB
Ha MOBEPXHOCTb 03€epa. .

Pacxon Boaw!, nocrynatomiei B 03epo, NPOMCXOAHT BCIEICTBHE ucnape-

| HUS1 C €ro NOBEPXHOCTH, d TaK¥Ke IyTeM IOBEPXHOCTHOTO H ION3eMHOIO

£
Ak cToka u3 Hero, CoOTHOLIEHHE MEXIY NPHXOLOM BOJBI H €€ PACXOJO0M BLI3HI-
i BAET NMOBLILICHHE HJIH [IOHHXXEHHe YPOBHSA B o3epe. [Ipu noBbuueHun ypOB-
| Hs1 B 03epe HaKalJHBaercs 06beM BOJBI:
AW =wAH, (90)
$ rle ® — MIoWaab 3epkaJa;
AH — npupauenre ypoBHs 3a paccmaTpHBaeMBI MPOMEXYTOK Bpe-

MEHH.
ﬂpn IOHNXKEHUHN YpPOBHSA OG'bEM BOLbl B 0O3epe YMeHbllIaeTcss Ha Te
K€ BeJIHUHHBLI. BOlleIﬁ Ganch 03epa, TO eCTh COOTHOILLEeHHe npuxona u
pacxona BOABI, MOXKHO HpeﬂCTaBHTb Tak:

ynp+y;1p+k+x_(yc‘r+y;;r+E)::tAHr (91)

TI€ Ynps y,'.'p — MOBEPXHOCTHBIA H MOJA3EMHLI NPUTOK B 03€epo;
— KOHACHCALMs BOLAHBIX NAPOB Ha TOBEPXHOCTH 03epa;

- X — OCajKH, BHINAjaloOWHe Ha MOBEPXHOCTb O3epa;

YersYor — TOBEPXHOCTHBIH H TOA3EMHBI! CTOK U3 03epa;

E — ncnapenue ¢ nosepxnoctn osepa.

Bce unenrr ypaBHenus Boasoro Gasanca B ypaBHenHH (91) BhlpaskeHb!
B BUlle 1051 BOAHL. MOXHO Hanucath ypaBHeHHe BOZHOrO GaJsanca, BrIpa-
3B BCe €ro /1eMeHTbl B 06beMax; TOraa B Npapoii uacTu ypasuenust 6yaer
3anucaHo npupaiueine o6bema AW. Ecau 0603naunts NPHUXOAHYIO YacThb
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YypaBHeHHsl BOAHOro 6anaHca uepes A, a pacxoauyio uepes B, ypaBHeHH@
(91) monyuur Bux:

A—B=4 AW. _ (92)

ITO COOTHOLIEHHE MOKA3HIBAET, YTO NPUTOK. paBeH OTTOKY npu AW =0,
TO €CTh KOTlla ypOBHH B 03epe He Mensiorcsa. Korna AW>0 (ypoBHH noBbI-
IIaloOTCs), MPHUTOK B 03epo GoJbure pacxona Bops: A>B. Korza AW<0
(ypoBHM moHHKalOTCH), MPUXOA BOJIBI B 03epO MeHblue pacxofa: A<<B.

YpaBuenne BomHOro Ganamca (91) CNPaBEJ/IHBO JJIsi CTOUHBIX 03€ep.

B Geccrounbrx osepax CTOK H3 03epa OTCYTCTBYET, OCHOBHOE pacxompoBanue’

BOIBL H3 O3epa MJET 3a cueT ucnapenus. [1ostomy a1a GeccTouHoro o3epa
ypaBHeHHe BOJHOrO GasaHca MPH OTCYTCTBHH ¢uabTpanun Bogbl yepes
JIoXe o3epa:

YnpF Yot b x—E= + AH. T -93)

IIpumerHTeIbHO K MHOTOMIETHEMY NMepHOLy BesqHUYHHA AH, kak umeromas
pas/HuHbe 3HAKH, NMPEBPAIIAeTCs B HYJb, H ypaBHEHHe BOLHOro GaJaHca
03epa B MHOTOJIETHEM pa3pese NPUMET BHJ A/ CTOUHOrO O3epa:

Ynp+Yup + B+ X — (Yer +Yer + E) =0, (94)

a’'yia 6eccTOYHOrO 03epa:

Ynp+Ynp +E+x—E=0. . +(95)

B atu ypaBueHus BxogsT CpeHHe MHOIOJIETHHE BEJIHUUHBI 3JIEMEHTOB
BOAHOro GaJsaHca.

§ 8. Berposbie Boansl, ceiimmn

JBuKeHHs1 BOXBI B 03epax MOLYT GbITb NOCTyNaTe/IbHBLIMH (TeueHHs1)
H KoJsie6are/ bHbIMH,

I[TocTynaTesbHEIE ABUIKEHHS BOJHEIX MacC 03epa BO3SHUKAIOT MOJ JeHcT-
BHeEM BeTpa (BETPOBLIC TEUEHHUST) HJIH B Pe3yJIbTaTe HepaBHOMEPHOIro 0XJ1axK-
ACHHs1 U HarpeBaHHs MacC BOABIL. B NpOTOUHBIX 03epax BOIMOMKHDLI peu-
HBIE TeUEHHs1, 0GPAa3yIOIHECs BCAEICTBHE TOrO; UTO B MeCTe BraJeHH s peku
YPOBEHB BOABI 03€Da NMOBLILIAETCS], & Y UCTOKA PEKH MOHHKAETCS; CO3/aeT-
Csl YKJIOH BOJXHOJ MOBEPXHOCTH, MPUBOASALIMH B ABHIKEHHE BOLHBIE MacChl
o3epa. Takue TeueHHs OLIBAIOT OYeHb CJIAGHIMH.

K xoseGaTenbHbIM IBHKEHHSAM BOLHBIX Mace 03epa OTHOCATCH BETPOBLIE
BOJIHBI H CEHILH. .

-BeTpoBble BOMHBI. liccel0BaAHHSIMH YCTaHOBIGHO, YTO e/ JBe cpelnt
PasHOIl MJIOTHOCTH CONPUKACAIOTCS APYT € APYrOM, TO TOJIBKO B COCTOSIHUY
1IOKOsl pasfie/IoWas HX MOBEPXHOCTb ‘Oyzer niockocetbio. Ecnm xe xotst
Obl oHA U3 HHX JABHIKETCH, TO PasfeJsiomas HX NOBEPXHOCTb NpHHIMaeT
BOJIHOOGpa3Hbift xapakrep. B caywae Bsaumopeiicrsus MeXIy MOTOKOM

‘BO3JlyXa, TO €CTb BETPOM, H [IOBEPXHOCTBIO 03epa — HUXKe MOBEPXHOCTH

pasjesia BOSHHKAET KOJeGaTe/IbHOE ABHKEHHE YAaCTHI, BOALI BBEDX W BHU3
10 HEKOTOPLIM 3aMKHYTHIM TPAaeKTOPHAM. DTO KO./1e6aTé/bHOEe IBHKEHHe
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06YC/IOBIMBAETCS TEM, YTO KaXkiasi uac- ! - ‘A

© THLA BOABI, MOAHATAA BbHILE cpel- - " 7]
Hero ypOBH#, CTPDEMHTCS IIOJ BJHSIHHEM 7/ “EE: _{ \t
CHJIBI TSXKECTH OMYCTUTLCA BHH3 H OJa- i 4

rojlapsi MHEpPUHH ONYCKaeTcs HHXKe 3TO-
ro yposus u T. A. K ykasanHoMy uucTO
KoJ1e0aTeIbHOMY JBHIKEHHIO MPHCOENH-
HSI€TCS1 CPaBHUTE/IBHO HeGOJIBIIOE IT0CTY-
nateqbHOE JBHIKEHHE BOIBI, T'OHHMOH
BerpoM. Tak ofpasyercs BOMHOOGPa3HOe ABHIKEHHE BOABI, YBeJHUHBAIO-
leecss N0 Mepe yCHJIEHHS BeTpa.

BeTpopasi BoJHa XapaKTepU3yeTcs CJeAYIOMKUMH 5/J1eMEHTaMH (puc. 12):
BBICLIEH TOUKOM, HAa3bIBaeMOM BEPIIHHOH UM rpeGHEM BOJHBI, H HH3MIEH —
TNOJIOWBOM. PaccTosinne Mex1y ABYMs MOC/I€I0BATebHbIME I'DeGHIMH U/
NOJOMWBAMH JIBYX BOJIH Ha3bIBAa€TCsl [JHHOM BOJIHBEI, @ paccTOsHHE MO
BEPTHKAJIH MexAy rpefHeM H NOXOMIBOH -—— BHICOTOH BOJIHEL Ornomenne
BBHICOTHI ~ BOJIHBI K €e JJIHHE  XapaKTepH3yeT KPYTH3HY BOJHBI.
[IpoMexxyTOK BpeMeHH, B TeueHHe KOTOPOroO BOIHA IPOXOAHT MyTh, PABHEIH
ee Jl/IMHe, HOCHT Has3BaHWe MepHoja BOJHEL. PaccTosiHue, MPOXOJUMOe Ka-
KOii-HMOY/ib TOUKOH BOJIHBI (Hampumep, rpeGHeM) B eAHHHIlY BpeMeHH, Ha-
8BIBAETCA CKOPOCTBIO BOJIHBL, _

Jist onpenenerus BHICOTH! BOJIHBI, HMeIOIIE GOJBINOE NpaKTHUECKOE
8HaYeHHe, CYIIECTBYET Psi/f SMIHPUUECKHX (POPMYJT B 3aBHCHMOCTH OT AJIHHbL
pasroHa BOJIHBI M CKODOCTH BeTpa, Hanpumep ¢opmysa B. . Auppesnora:

Puc. 12. CxeMa BeTpoBOil BOMHBI;

/— BepulMHA BOJHBL 2— INOAOIUBA BOMHHS
A — BuicoTa BOMHBI; A — JJHHA BOJIHH.

LY
h’B = 0,0208uB4 D3 , (96)

rie h, — BBICOTAa BOJIHBI, M;
" D — nnuHa pasroHa BOJIHBI, KAt
L, — CKOpOCTb BeTpa, M/cek.

A. T1. Bpacaasckuii (1948) paspaGoran MeTon pacuera BEICOTHI BOJIHHI,
OCHOBLIBafich Ha ypaBHeHHH GasaHca BOJHOBOJ sHepruu. Merox Bpacaas-
CKOro JIOBOJIbHO TPYAOEMKHIH, MO3TOMY J/1f OGJErdeHHss pacyeToB MOJb-
BYIOTCHA CHEeNHaJbHO COCTABJEHHBLIMH HOMOTI'DAMMAMH.

Cefimn mpescTaBaslor coBoli KoMeGaTe/bHble NBHIKEHHS BCell Macchl
Boxr! B o3epe. Ceiiun 06pa3yioTces B pe3yJ/bTaTe DE3KOrO H3MEHEHHs JaB-
JIEHHs1 B PA3/IMYHBIX YACTSAX 03€pa, a TaKKe NPH HAJIHYHH DE3KHX CKAUKOB
BEJIMUUHBl H HamnpaB/ieHHst BeTpa Haj 03epOM, BO3HHKalOIiMe, Halpumep,
NpH NPOXOXKIEHHH LHMKJOHA. [IoBepXHOCTb BOABI O3epa mpH cefimax mpu-
oGpeTaer yKJIOH TO B OfiHY, TO B Ipyrylo cTopory. Henonsuxuas ocb, 0kou0

Puc. 13. Cefinn: .
a — opHoysnoBasi; 0 — AByXysJopad.
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KOTOPOR KOJe6JIeTCH 3epKasio 03epa, HasbiBaeTcsi ys3sioM. CeHIH MOryT
6bITh OLHOY3JIOBbIE, ABYXY3J0Bhe H T. 1. (pHc. 13). Haubosee pacnpocr-
paHeHbl OfHOY3J/IOBble ceiiiuu. Msyyenne ceifin HeOGXOAUMO JJist [IPaBH/Ib-
HOrO yCTAaHOBJ/IEHHSI CDEJHero ypoBHsI BOABL B O3epe.

§ 9. 3amepsanne osep

- OCHOBHO} HCTOYHHK MOCTYI/IEHHS TerJa B 03epO — npsiMast COJTHeu-
Hasi pannauusi. Kpome aToro, Ha HarpeBaHye 03epHOH BOJBI BJAUSIOT: TEMJ0-
Ta C/I0eB BO3JyXa, JIeXallHX Hajl OBEPXHOCTHIO BOABI; TENJ0OTAaua Gepe-
roB 03epa M O3ePHOH KOTJIOBHHBI; TEMJOTa, OCBOGOXKAAIOWasics NpH obpa-
30BaHHH JbJla H KOHJEHCAUMH BOASHBIX NapOB Ha IOBEPXHOCTH 03€pa;
Gosree BHICOKAs TeMIEpaTypa BHAJAlOMWIMX B 03€PO PEK H MOJ3EMHOrO HpH-
TOKa.

Ilotepst Tenuia npoUCXOAUT NMyTeMm H3JydeHHs ero B aTMochepy. B 3ua-
YMTe/IbHO MeHBIIEH CTeNeHN Ha OXJlaxIeHHe 03epa BIHSIOT TaKue (paKTOpHI,
KaK I10TepH TemJia NPH HCNApeHHH BOAbl M TAsHHUH Jbla, DU BHAJEHHH B
03ep0O XOJIORHBIX MPUTOKOB H T. A.

CoorHourtense Ko/HUeCcTBa Tena, MoJay4aemMoro H OTAABAEMOro 03epoM,
Ha3pIBAETCA TeMJIOBhIM GasancoM. [lyisi ananu3a TepMHYECKOro perkuma
*03epa HEOOXOAHMO HMETh B BHAY C/IeAYIOIAE TepMUUECKHE CBOHCTBA BOJIBL:

UPe3BBIYAHHO MaJTyIO TEMVIONPOBOAHOCTL BOAKI (llepefaua Temna 1o riy-

- GuHe MOJ B/JHAHHEM OJIHOM JHIIbL GH3HYECKOH TEIJIONPOBOIHOCTH IPOUCXO-
IHT OYeHb MENJIeHHO);

6OJIbIIYIO TEMJIOEMKOCTb BOJBI (O3TOMY BOJZOEMBI PEACTaBJASOT co60f
MOUIHBIE aKKYMYJISTOPBI TENJIOBOM 3HEPTHH,, COXPaHSIOLIUE €€ 3HAUUTEbHO
JOJbILIe, YeM MOYBa); ‘

yBe/IHUeHHE MJIOTHOCTH BOABI IIPH MOHHXKEHUH TeMmmeparypnl o 4° C
(HaubosibiIas MAOTHOCTH NMPECHOH BOABL MpH Temnepatrype 4°). HanbHed-
luee MOHHXeHHe TemnepaTypbl (HHxe 4° C) CHHXKAeT MJIOTHOCTH A0 TOUKH
3aMep3aHHus, a C NepexoioM BOALI B /el MJIOTHOCTh PE3KO Majaer.

B nepepacnpenesennu Temna no ray6une osepa ruiaBHEIM 06pasom
y4acTBYIOT KOHBEKIIHSl, TeUeHHs1 H BOJHEHUS, |

Kousexuneit nasmiBaercsn BepTHKanbHOE nepemerleHte 4acTHlL
B CHJTY pa3/IMYHOH HX NJIOTHOCTH. KOHBEKIUS SB/ISETCS OCHOBHOH PHYHHOMH
HEpABHOMEPHOr0 pacrnpefie/leHHsi TemnepaTyp BOABI B O3epax MO HX I.y-
Gune. B sTOM OTHOWEHHH BBIIEMSIOTCS B2 OCHOBHBIX C/yuasi.

I. Ecau Temnepatypa Beeit macchl 03epa OT MOBEDXHOCTH [0 JHA BLIIE
4° C, T0 y MoBepXHOCTH PACMOJIAraloTCs TEMJbe CI0H BOJZIBI, a HHKe GoJee
XOJIOAHBIE, HMEIOMIHe GOTBIIYIO VIOTHOCTB, TO €CTh C I1y6HHOl TeMIeparypa
TMoCTeNMeHHo noHHuxaerca. Takoe mocsofinoe pacnpefesnenue TemmepaTyp
no rayGuHe HasbiBaeTca npaAmofi cTparuduxammeii (puc. 14, a).

2. Ecau Temmepatypa Bceli Maccel 03epa HaxoaHTcs B npefesnax ot 0
1o 4°C, TO y N0BepPXHOCTH HAXOLATCH CJIOH ¢ 60J1ee HH3KOM TeMrneparypoi,
a HMM€ B COOTBETCTBHHM C H3MEHEHHEM IIJIOTHOCTH PACIOJaraloTCs CJIOH
C MOCTENEHHO YBeJAWYHBAIOLIEHCs TeMmeparypoll, npHOAHMKalomelcs K

4°C. Takoe sinjciue HasbiBaetcs OGpaTHON TepMHYeCKOH cTpaTH(HKa-
uuelt (puc. 14, o).
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[Ipamasi crparudukauus Habsionaercs , 0 4 10 2° 0 4w

B Tem/Ioe BpeMsl rOfa H YCHJ/HMBAETCs MpH A g
uarpeBaHud BoAbl. [Ipu oxusaxkaeHuu mo- /

Bep XHOCTH 03ePa BEPXHHE CJIOH CTAHOBATCH g 2
GoJiee TSIXKE/BIMH H ONYCKAIOTCA BHH3, MPO- /

HCXOJHUT MepeMellnBaHue CJoeB, CTpaTH-

¢uxanus Hapymaercs. [IpH AJHTENbHOM 40 = &
OXJIaXK[IEHUH BCsl BOJA 03epa MpHHUMAET

OJHOPOJIHYIO  TeMmIepatypy HauGoJblueil 5 "
niotHocTd. JlaibHefilee OXJaxIeHHe yiKe 1
He BBI3bIBAET ONYCKAaHHA BEpXHHX cJjoes, /f "

¥ cTpaTHUKaLUA NepexoiuT B 06parHyio. a , 7

Tako#i mepexoj — COBepiiaercss  OGbIYHO
OceHblo mepen 3aMep3annem o3epa. [lpamas
crparudHUKalUs yCTORUMBA IPH HArpeBalliy
BOJIb 03€pa, 00paTHaA — NPH OXJaxkIeHHH. _

[Ipouecc 3aMep3aHHs 03ep MPOMCXOAMT caenyiomum ofpasoM. Ilpu
TNOXOJIOfaHHH, KOTAA TEMIepaTypa Ha NOBEPXHOCTH O3epa MNajaeT HHKe
4° C, B o3epe ycTaHaB/IHMBaeTcsi ofpaTHas cTpaTHukauus. [lambHefiuee
MOHHU KeHHe TeMIlepaTyphl BO3/ly Xa BEI3BIBAET OXJax[AeHHe IOBED XHOCTHOrO
caost Bogbl 10 0° C. ATOT €10l ocTaeTcs Ha NOBEPXHOCTH , IePeOXIaXKAaeTCst
¥ npespaiaercs B Jel. Ecau 03epo CroKoiHO, TO B MEPBYIO XKe ACHYIO XO0-
JIOAHYIO HOUb [IOBEPXHOCTHBIHA CJIOH BOJH NpeBpamaeTca B TOHKYIO CILIONI-
HYIO IeIfHYIO MJIeHKY . B fa/ipHefiluem 3Ta n/eHKa MOCTeNeHHO yTOJIaer-
s, PEBpPallasch B POBHbIA IVIaJIKHH MOKPOB H3 MPO3PAUYHOrO KpHCTAN/IH-
YeCKOro JbJa. .

[Ipu cuabHOM BeTpe 00pasoBaHHe Jibjla Ha CaMOH IOBEPXHOCTH H3-32
BOJIHEHHUST CTAHOBHTCS HEBO3MOZKHBIM, HO MepeoxJiaxKIeHHe BOLbl pacnpoct-
paHseTcsi Ha HEKOTOPYIO riyGHHY M CHnOCOOCTBYeT 06pasOBaHHIO BHYTPH-
BOJIHOrO Jbfa. B 3TOM cayyae 3aMep3aHHe 03epa HMEET HEKOTOpYIO aHa-
JOrHIO C 3aMep3aHHeM PeKH.

3amepsanne 03epa HAYHHACTCH TOJLKO TOMZA, KOrAa Temmeparypa fo-
Bep XHOCTHOrO ¢/1051 noHu3utca 10 0 °C, T0 ecTb NpH OXJIaxIeHHH HHIKHHX
cioes 710 4 °C. B cBsA3H C 3TM BCEr/1a HYXKHO H3BECTHOE BPEMs MEXAY nepe-
XOJLOM TeMrepaTypbl Bo3ayxa depes 0° C u samep3anueM osepa.

C noBbllIEHHEM TeMIepaTyphbl BO3jyXa Jel HauMHaeT TasiTh, a 3aTeM
u BckpbiBaercs. OGbIYHO JIe]l TaeT Ha MeCTe, a Ha TPOTOUHBIX 03epax YacTb
Jibjla YHOCHTCS BBHITEKAOIIEH DEKOH.

Puc. 14. TepMuueckue crpaTudu-
KalHH osepa:
a — upsimas; 6 — oGpaTnas.

§ 10. Bonora, ux ofpasoBanne N KiaccHPHKAINIA

BoJsioTaMH HAa3BIBAIOTCA H3OBITOUHO YBJaXKHEHHBIE YYacTKU 3eMHOH
noBep XHOCTH, 3aHsThIe BJIAroJIIO6UBOf, NMPHCNOCOGJEHHON K HENOCTaTKy
KMCJIOpOJia B NOYBe pacTUTenbHOCTbI0. Ha aTux yuacTkax uger npouece
TOp(OHAKONJIEHHS, 8 TOJIIHHA Topqag TAKOBa, YTO KOPHH OCHOBHOH MacChl
pacTeHHH He JOCTHraloT NMOACTHJIAOLIErO MUHEDANbHOro rpynTa. Yyacrku,
Ha KOTOPBIX TOJILMHA TOpda MaJia U KOPHH pacTeHHi pacrnoaraiorcs B MU=
HEPaJIbHOM IPYHTE, OTHOCATCS K 3260/I0UEHHDBIM 3eMJsAM.
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Bonora obpasyiores nyrtem saGosauupamnus CYXOZOJIbHBIX ~ yYaCTKOB
MM 3apacTaHHsl eCTECTBEHHBIX BOJLOEMOB. .

O6pasosanre 6oJ0T Ha CYXOLO/TaX NPOHCXONHT B 061aCTHX C 3aMelJieH-
HEIM CTOKOM, C MaJIOH PEYHOH ceTblo, ¢ Npeobiafanuem IPATOKA BOABI HAJ,
'OTTOKOM. 3a60/1a4MBaHHIO CMOCOGCTBYET HAJIMYHE HErsTyGOKO 3aJ1eralommero
BOLOHENPOHHLIAEMOTO IPyHTa (OGBIYHO [VIHHEL), YTO BBI3BIBAET NOCTOSHHOR
H30bITOYHOR COflepKAHHE BJIATH B BEPXHHX TOpPH30HTaX.

B stux ycnoBusx B xBofiHOM JIECY TIOABJISIIOTCS! 3e/IeHble MXM, a 3aTeM
cariym, npekpawammui [ocTyn KHCJIOPOLa K KOPHSM JIEDEBbEB, BeAy-
WHH K [OCTeNeHHOMY OTMHDaHHIO NepeBbEB H NEPeXOly Jeca B 60-
JI0TO.

3aGoauuBanye JIyroB NpoOHCXOZMT IO, BJIHSTHHEM IJIOTHOKYCTOBBIX
8JIaKOB, DA3BHBAIOMMX CBOH y3es Bbllue MOBEPXHOCTH 3eMaH. |lnoTHAs
A€pHIHA 3aTpy/HsAET NPOHHKHOBEHHE KHCJIOpPOJa B NOYBY, 3aJep’KHBAeT
Ocankn MEXAY KOUKAMH; NPOMCXOIHT HAKOIIEHHE OPraHHYeCKOro BELLeCT-
Ba (Topcha), JIyroBas pacTHTENbHOCTb [HGHET. O6pasyercst ocokoBoe 60.10T0,
SdTeM MNOR BJHAHHEM HENOCTaTKa 30JbHON NHIIH OCOKH YCTYyIaoT MecTo
MXaM.

B paiionax Beuno#i Mepa.ioTs 3a601aunBanmio TepPUTOPHH CIIOCOGCTBYET
Ha/uine TOJIIH BEYHOMEP3JIOrO TPYHTa, 3alepIKHBAIOMIEr0 BCIO BOLY
y HOBEDXHOCTH 3eMJIH. )

O6pasoBanue 6OJIOT BO3MOKHO Y TIONHOXHS CKJIOHA DEYHOH JOJIHHBI,
€CJIH 8TOT CKJIOH HeNPEPBIBHO yBJIaKHAETCS BBIXOASIMMH Ha NI0BEP XHOCTh
TPYHTOBBIMH BOAAMH.

Bosnora o6pasyiores npu sapacranun sojoemos: 03€p, pPeuHBIX CTapHIL,
3aBOJieli. 3apacTaHHe 03epa NMPOHCXOIUT B pesyJbTare OTJIOXeHHs Ha AHE
H./1a, TAK HA3BIBAEMOI0 CanpoIeisi, 1 BHIHOCA B 03€PO MHHepaJbHbIX H OpTa-
HHYECKHX BEILECTB, CMBITBIX ¢ BOXOCGOPHOH NJIOWANH 1 00y CJIOBJIMBAIOIU X
nocrenenroe o6meiteHne ozepa. O3epo ¢ Geperos HayuHaeT 3apacTaTb BOJS-
HOH DaCTHTeJBbHOCTHIO, KOTOpasi, OTMHpas H najasi Ha AHO, CIIOCOGCTBYET
JanbHefieMy obMesleHHI0 o3epa. C TeueHHeMm BPEMEHH DaCTHTEJIBbHOCTD
NIOKpHIBAET BCe 03epo M o6pazyercst 60J0TO ¢ XapaxkTepHOH BOAOIOGUBOR
PacTHTE/IbHOCTbIO. OTMMpAOIIAs PACTHTEIBHOCTD, HACHILEHHAs BOJIOH,
BC/ICICTBHE HENOCTaTKa B BOAE KHCJIOPOAA MOJHOCTBIO He passaraetcs
U MpeBpauiaercst B Topg. .

B saBucumoctn ot craguu paspuTHs passH4aT cuaenyoomye THIH 60-
JIOT: HUSHHHBIE, NEPEXOJHbIE H BEpXOBHIE. _

Husunnse Gonora ornocurensuo 6orars: MHHEpPaJIbHBIMH BellleCT-
BaMH, 4TO CNOCOGCTBYET Pa3BHTHIO TPABSHON PACTHTENBHOCTH: OCOK, TpOCT-
HHKa, 3eJIeHBIX MX0B. MowmHocTs Topda B TakuX 60/0TaX HeGObLIAS .

Brnepexonuux Gosorax no MEpe yBeJIMUeHHs] MOLUIHOCTH TOpa
H YMEHbLICHHS B HEM MHHEDA/bHBIX BEIECTB OCOKOBAS PACTHTEBHOCTD
3aMEHACTCA KYCTAPHUKOBOH H JIPEBECHOH.

B Bep xoBu x 6onorax ganbuefimmii NpoLecC HaKOMIEHHs opra-
AHMUECKUX BEUIECTB M YMEHBIUEHUS MHHePalbHBIX COMeli MPHBOIMT K pac-
TIpocTpanenHio mxa cariyma. Ccharnym GbicTpee pacTer B LieHTpe 60J0Ta,
TIOSTOMY  MOBEPXHOCTb G0JI0Ta MPHKHMAET BBHIMYKJIYIO ¢opmy, npuuem
PasHHLa BBHICOT MeXKAY KpasMH U LEHTPOM JOCTHraeT B m u Gojee. :
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'§ 11. Tuapomoruveckne ocoSennocTn GoJOT

BoJ10T0 HMeeT psix ruapoJIornyecKuX 0co6eHHOCTeH [0 CPaBHEHHIO ¢ 0333-
‘pamu, pexkamu u cyweit. B Toppsaubix 6o0Tax conepxutcs or 89 g0 94%
'BOABI 10 Becy i BCero ot 11 10 6% cyxoro BelecTBa, KOTOpoe M yIepH-
BaeT B 60J/I0Te TaKOe OrPOMHOE KOJIHYeCTBO Bojbl. CBA3AHHOCTh BOJHI B 60-
JIOTe Cy XHM BEIIECTBOM TOp(a HCKJ/IIOUaeT BO3MOKHOCTh HCIIOJNb30BAHHS ee
JLJ15T TOTIOJTHUTEIbHOrO NHTaHus pek. Ocyuienue 60JI0T CHUKAET coflepxatue
BOJIb! B TOp(e HesnauuTesnbHO, A0 85%. IasbHeliiee CHHIKEHHe BJArd -
B TOP(sIHBIX 60JI0TAaX IPOMCXOUT TOJIBKO MO BJUAHHEM HcaperHsi. Taknm
o6pasom, 60J10Ta ABJIAIOTCS aKKYMYyJAsSTOPAMH BJIATH.

lunposioriueckuit pexum 60J10T 0GYCIOBIMBAETCS TAKUMH (haKTOpaMH,
KaK HCTOYHMKH NHTaHUS, CTPYKTypa M CBOHCTBA TOp(a, ABUIKEHHE BOJBL
B TOPGSHLIX TPYHTAX, KOJIeGaHHS YPOBHS TPYHTOBBIX BOJ, HCIapeHHe,
¢TOK ¢ 6OJIOT.

Ucrounnky nutanus 60JOT. YCIOBHS NHTaHUS Pa3JIHUHBIX THIIOB
GOJIOT HEONUHAKOBEL H 3aBHCSAT OT BBICOTHOIO MOJIOXKEHHS 60J0Ta [0 OTHO-
LIEHHIO K pesibedy MeCTHOCTH. ITo Mepe BO3BBILEHHS OBEPXHOCTH GOJIOTa
YMEHbIIAeTCs pOJib FPYHTOBOrO NUTAHKUA H BO3pacTaeT 3HaueHue aTMocdep-
HBIX OcajikoB. HusuHHble M nepexojuble GOM0Ta IHTAIOTCA TJIABHEIM OGpa-
30M I'DYHTOBBLIMH BOJaMH H IOBEDPXHOCTHBIMH BOJOTOKAMH B NepPHOA HX
pas/nnBa, a BepXoBble 60JI0Ta — B OCHOBHOM 32 CYeT aTMOCHEPHBIX OCALKOB.

CtpykTypa Topha u ero Boamsle cBoiicTBa. OpraHUYECKAsl 4ACTh TOp-
(s1HOM Macchl pecTaBseT 60l CoueTa e YaCTHIL pas IHUHBIX pasmepos:
OT BHAHMBIX HEBOOD Y KEHHBIM TJIa30M 0 KOJIOMAHBIX yacTHl. C rosbiLle-
HHEM CTENEHH DasJIOXeHHs] TOp(a yBEJHUHBAETCS KOJIHUECTBO MEJKHX
(paKuMil H UX yle/ibHas OBEPXHOCTD. [105TOMY IO Mepe yBeJHUYeHHs CTe-
TNeHH Pas/IokeHHs Topda yBeNHUHBAETCSl CTeleHb CBSI3AHHOCTH BOALI C
‘TBepAOH (ha3oi. .

Conep:kamasics B TOphstHOM G0JI0Te BOJA AEIHTCS HA: C B 0 6 0 AHY O,
OTAEJISTIONLYIOCS OT TOP(ha 11O AeHCTBHEM CHIIEI TAXKECTH, HCB A3 a HH Y IO
C TOPsTHOH MaccoH, He OTAENISIOULYIO NMOJ AeHCTBHEM CHJIBI TSIKECTH.

HauGoJibimee KoMueCTBO BOABI, KOTOpOE YIep:KHBAETCS FPYHTOM B
NI0pAX MPH HAJHYHH CBOOOJIHOTO CTOKA, HAa3bIBAETCS] IOJIHOM BJIATOEMKOCTBIO,
ITonnas BJaroeMkocTh Topda B HECKOJLKO pas 60JIblie, yeM MHHEpaJbHbIX
TPYHTOB; B C(harHOBBIX Tophax oHa focthraer 92—94 %, B HU3MHHBIX Tpa-
BSHBIX TOpdax — 89—91%.

Cuiou TOp(a, pacroIoKeHHEIe Bhillle yPOBHS IPYHTOBBIX BOJ, YBJIaXKHe-
Hb! JIO MOJTHOJ BIArOEMKOCTH €3 1oTephb Ha WMcmapeHHe, KOTOPHe YBeJIH-
YUBAIOTCS C NPUG/IMKEHHEM K IOBEpXHOCTH.

K BoxHBIM CBOHACTBaM TOP(ha OTHOCHTCS €10 BOAONPOHHIAEMOCTS, Xapak-
TepHU3ylomancs KoahhHIHeHTOM cpHJIpraquI. Benmnyuna xosdpunmenra
$uabTpaLHH TOP(a 3aBUCUT OT THMA GOJIOTA i CTENEHH Pa3JIOKEeHUs Topca.
HaunGo.ibuee snauenue kosdxpuurenTa GuabTpauuu HMeIoT caMble BepXHue,
HauMeHee yIIOTHEHHbIE csion Topda. C rayGuHol NMo Mepe yBenuueHus
CTENEHH pas/oxKeHHs Topha BOLONPOHNIAEMOCTD ero naaeT. KosgumuenT
(pHIBTPALHMHE HHNKHHX, CHJBHO PA3/OXKHBUIHXCA H VIUIOTHEHHBIX CJIOEB
Topha 6/H30K K HY.JIO.
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NBrxenne Boaw B TOpdsiHOM rpyHTe. [BHXKEHHE BOJBI B TopsaHON
BaJICKH NPOHCXOAHT B OCHOBHOM I1yTeM (PMIbTPALHMK 1O BEpXHeMy caafo-
YTJIOTHEHHOMY CJ1010. ITOT C10# (OT MOBEPXHOCTH 6OJI0Ta 0 CPEAHErO NOJIO-
ZKEHHUS HHSLINX yPOBHEH IPYHTOBBIX BOA Ha GOJIOTE) HA3LIBAETCS N€ATe/b-
HDIM, HJIH aKTHBHBIM, C/10eM 60/I0Ta; HHKEPACTIOJIOKEHHbIE FOPH30HTHI 06pa-
3YIOT HHEPTHBHIH CJIOH.

HeatensHblii cioii 6osota XapaxTepH3yeTcsi KoJsieGaHHEM B €ro npeje-
JlaX ypOBHA TPYHTOBBIX BOJ, BRICOKHM KOI(XpHIHEHTOM (GUILTPALHY H Ie-

' 'PEMEHHOH BJ/IaXHOCTbIO. MHEpTHBI C/I0i OT/JIHYAETCH HOCTOSHHBIM cozxep-
sKaHHUEM BOLBI H HHYTOKHO MaJIOi BOAONPOHHIAEMOCTbIO TOpha; NpaKTHYe-
‘CKH BCA BJlara B HHEPTHOM CJI0€ HaXOAHTCA B CBA3HOM COCTOAHUM. [IoaToMy
H3 TOPPSAHOH 3a/1eKu B PeKy MOMKET NOCTYNaTh TOJIbKO CBOGOLHAsS BOJA,
AKKYMYJIIDOBaHHAs B AESITEJbHOM CJI0€.

KoneGanns yposnst rpyntossix Box. Ha nososxente YPOBHSA IPYHTOBBIX
BOJL BJIHAIOT peiibed) 60JI0Ta, XapaKTep PACTHTEJbHOCTH, KAHMAT, OCYILH-
Te/bHBIE KaHaisbl. [1oj BinsAHHeM pesbeda ypoBeHb IPYHTOBBIX BOJ Ha 60-
JIOTe He 06pa3yeT ropu3OHTa/bHON MOBEPXHOCTH, a CJAeLyeT 3a H3rHGaMHU
Ha BO3BBILIEHHOCTAX, OTKYJla 3aKOHOMEPHO CHHXKAeTcs MO cKjaoHaM. CeTb
‘OCYLUHTE/IbHBIX KaHaJOB CHHXKAeT ypPOBEHb I'DYHTOBBIX BOJ.

[ox BausinHeM knHMaTa Ha GOJIOTE MPOHCXOLAT CE30HHBIE KOJeGaHH
YPOBH#A rPYHTOBLIX BOJI. BeceHHee n0J10BOjibe MOLHEMAET YPOBEHb I')YHTO-
BBIX BOJl (BECeHHHH MakCHMyM). MUHHMAJ/bHbI ypoBenb Habmonaercst Jie-

TOM (JIETHHII MHHEMYM) NPH TOBbILICHHH TeMIIEpATyphl BO3AYXa U yBeJuye- -

HHH HCnapenus. [Tonnmxkenne TeMneparypsl BO3LyXa OceHbio NpH ERL
aTMOC(EPHEIX 0CAJKOB BBLI3HIBAET MIOABEM YPOBHS [PYHTOBLIX BOJL (oceHHMH
MaKCHUMyM).

MeniexHblil CTOX BOABI ¢ 6OJIOT B 3HMHEe BpeMst [IpPH OTCYTCTBHH MOBEp X~

HOCHOTO TNHTAaHUSA NPHUBOLHUT K MOCTENEHHOMY CHHKEHHIO FPYHTOBBLIX BOJ,

B TeUEHHE 3HMBI (SUMHHI MHHHMYM).

Hcnapenue ¢ 6ooT. B 3aBHCHMOCTH OT MOJIOXKEHHS YPOBHA I'PYHTOBBIX
BOZ BBIICJIAIOTCA TPH CTaJIMH B NIpOLECce HCMapeHus. [lepBasi cTalusi OTHO-
CHTCA K yCJOBHAM NOJIHOrO HACHIEHHs GOJIOTHOrO IPYHTA BOJOH. Y POBEeHb
TPYHTOBBIX BOX HaXONMTCsl Ha NOBEPXHOCTH Topha HJIM HHXKE, HO B Mpeje-
J1aX SOHbl KaMHJUIPHOrO MOLHSATHS B HauGoJee KPYNHBIX nopax. B sTom
C/yHae ucnapenue eJHKOM ONpelesisieTCs MeTeOPOJJOrHYECKHMH (haKTopa-
mu. TlpH nanbHelieM CHHMKEHUM ypOBHs CDYHTOBBIX BOJ, KOTAA YK€ He
BCe, a TOJIBKO 4acTh 60/iee MEJKUX NOP CMOXKET NOAABATh BOLY K noBepx-
HOCTH, HACTynaeT BTOpas CTaiUsl HCHApeHHs.

Haxouen npu cHHMKeHHH YDOBHS HHKE 30HBI KanHJJISpHOrO NOAHSATHSA
HaCTynaeT TpeTbsl CTallusl HCrapeHus. B 3Tof cTalMHM Kanu/aspHEI NOTOK
K TIOBEPXHOCTH OTCYTCTBYeT H NOYBA HAYHHAET MPOCHIXAaTh HAa HEKOTOPYIO
rJ1yOHHYy.

Kone6anns mecaunbix BesHunH HCTapeHUsi H3 TO/la B I'OJ TAKKE COOTBET-
CTBYIOT H3MEHEHHIO YPOBHS TPYHTOBBIX BOA. B Te Mecsiipl, Korna HaGJio-
AaloTCsl pE3KHe KOJIeGaHHs1 yPOBHEH, BEIWUHHbI HCAPEHHs! TAKKE CHABbHO
H3MEHAIOTCH, H, HA060POT, PH HE3HAUHTEIbHEIX KOJIEGaHHAX YPOBHS TPYH-
TOBLIX BOL HCTIapeHHe H3 TOfla B 'O MaJIo MeHseTcs. HMenapenne ¢ Bep XOBbIx
GOJIOT B HIOJIE H aBr'ycTe HH2Ke, YeM C BOAHOM NOBEPXHOCTH. D10 06bsACHSIET-
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Csl MOHHMXKEHHEM YPOBHSI IPYHTOBLIX BOJ B 3TH MeCsilbl, YXYAILIEHHEM BOJIO-
cHabkeHus carHoBOro MXa M COOTBETCTBEHHO YMeHbUIeHHeM TPaHCIH-
pauuy.

B 30Hax JIeCOCTEIH U CTEeNH BJaroloOHBast pacTHTE/bHOCTh HH3HHHLIX.
60JI0T MOXKET HCMapsaTh GoJblle, YeM cocefHHe He3a0os0ueHHbIe TeppuTO=
pHHCTOK ¢ GosoT. B Teuenue NPOOKHTENLHOTO BPEMEHH CUHTAJIOCH,
yto 60J10Ta, KaK H 03epa, sBJSIOTCS peryasaTopamu cToka. Taxoe omu604-
HOe MpelcTaB/JeHHe SIBHJIOCh CJEICTBHEM OTCYTCTBHS NOCTATOYHBIX Mare-
puasoB HaGJIONEHHH Haj mpoleccaMd cTOoKa ¢ 60JIOT.

Kak oTmeuasioch paHee, CTOK ¢ 60JI0T OCYLIeCTBIACTCS B OCHOBHOM My TeM:
(HaBTpAIHK B AesiTeIbHOM cjoe. [109TOMY cHMXKEHHE yDOBHSI IDYHTOBBIX
BOJ HH2KE [DAHUIIL JeATENHHONO CJI0S CONPOBOMALTCS HIIH NOJIHBIM Ipe-
KpalieHHeM CTOKa, HJIH yMEeHbLICHHEM ero N0 BechMa MaJ/blX 3HauerHH.
BeJsencTBre 3TOrO ¢ BEpXOBOro GOJOTHOIC MacCHBA B MEPHOABI HHU3KOIO:
CTOSIHHSI YPOBHS PPYHTOBBIX BOJ, (3UMOH M JIETOM) CTOK NIpeKpalaeTcs.

Crox ¢ HU3HHUBIX GOJIOT (POPMHPYETCS 32 CUET I'PYHTOBBIX H TOBEP XHOCT-
HBIX BOJ, [TOCTYMNAIOMIHX Ha MOBEPXHOCTb GO/IOTA NPH pAa3/MBaxX PeKk U B
MeHbLUeH Mepe 3a cueT aTMOCGhepHbIX OCajIKOB. Takue ycJoBUST MPUBOAAT
K TOMY, YTO Ha HU3HHHBIX 60JI0TaX CTOK B JIETHHH NePHOJ ObIBAET HECKO/IbKO
BbILIIE, YEM HA BEDPXOBBIX, H, CJIE0BATEIbHO, HU3HHHbIE 60/10Ta 06ecnieurBa-
foT 60JIee YCTOHYHBOE MUTAHHE DeK B JIETHHH NIePHOJ, UeM BepXOBbie. TaKuM
06pa3om, BepXOBble U HH3MHHBIE §0/10Ta MO-PAa3HOMY BJMSIOT Ha BHYTpH-
roIoBO€ pacrpefeneHHe CTOKaA.

HMccnenosanus, nposenenrnie K. E. MpanoswiM, nokasamu, uro cpen-
HHH MHOTOJIETHHH CTOK C MaJIbIX 3a60J/IOUEHHBIX BOAOCOOPOB Ha TepPHTOPHE
ceBepo-3anafHblX PaiOHOB JIeCHOH 30HbI [HE OTJIHYAETCS OT BE/MYHH CTOKa
Ipyrux Bonoc6opos. B nenrpannubix pationax PCPCP (IO{KHaSI uacTh Ka-
JIMHHHCKOH o6siactd, MockoBcKas 06/1acTh ¢ npuJerawomed K Heil Memep-
CKOH HHM3MEHHOCTBIO) CPEIHHH MHOrOJIETHHH CTOK Ha |5—17% Menbine
CpefHHX pAaNOHHbLIX BEJHUHH. . _

Bausinde 60J10T Ha MAKCHMAJIbHBIH CTOK BECEHHETO MOJIOBOALS 3aBHCHT
ot Tuna 60/10Ta, pacnoJ/oXKeHHss GOJOTHBIX MacCHBOB Ha BOJOCGOpe H OT
crenenu 3aboJiouenHoctr Gaccefina. Tak, uccrenosanusi H. H. 3axapos-
CKOH [0Ka3aJH, YTO NpH 3a60J0UeHHOCTH 10 35% MOAyau MaKcHMaJb-
HOIO CTOKA MOJIOBOJIbS YMEHbIIAIOTCS . ITO 00BACHACTCS TJIaBHBIM 06pasom
HECOBIIafleHHeM MHKOB MM0JI0BOAbS ¢ 3a00JIOUeHHBIX H CYXOHOJAbHBIX YacTel
BojiocGopa. HecoBnanenne nuKoB NoOJIOBOAbS [IPOMCXOIUT OT HEpPaBHOMEp-
HOCTH TasiHUS CHera Ha pasHblX yroAbsiX: BHAUaJe CHer TaeT B M0JIe, 3aTeM
B Jiecy U Ha 60JI0Tax.

( Bo3pacranveMm 3a6oJ0UeHHOCTH BojgocOopa (Gosee 35%) Makcumab-
HBIH MOAYJ/b CTOKa TOJOBOJbS YBEJHUHBAETCS; NPH 3a60/J0YEHHOCTH
80—100% MakcuMaJIbHEBIA MOLYJb CTOKA ObIBAET BEILLE, YeM ¢ He3a60J10-
yeHHoro GaccefiHa. [1py covowHCl 3a60/10Y€HHOCTH CHEroTasHUe, a cJje-
NOBaTeNbHO, U CTOK MPOMCXOAAT OJHOBPEMEHHO €O Beero Gacceiina. Kpome
TOrO, MPH MOJHOM 3aMOJHEHHH eMKOCTH JAEsiTEJNLHOrO ¢JIOS TaJble BOAbLE
YCTPEMJISIIOTCS K peKe, B TO Bpemsi K4aK Ha He3ab0/0YeHHbIX BOAOCGOpaxX
4acTb TaJsbIX BOZ pacxojyercss Ha (HJAbTPALKIO B TPYHT.
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[MosBneHue cToxa ¢ 60JIOT OT JOXKAefl 8BABHCHT OT CJI0S 0CalKOB U BhI-
-COTHI CTOAHUSA TPYHTOBEIX BOX. Jloxau, BHNanamouue npyu YPOBHAX TpPYyH-
TOBBIX BOJ, JIEZALIH X HHIKE [1esITeJIBHOTO CJI0S, BHI3BIBAIOT MOLBEME! YPOBHE
TOJIBKO B Npefenax HHEPTHOTO CJI0S U He OKa3bIBAalOT BJHAHHS Ha CTOK,
TIOJTHOCTBIO, aKKYMYJIMPYACh. Ec/iH ypoBeHb IpyHTOBHIX BOX HaXOZHTCS
B [Ipefie/1ax JeATeNbHOrO C/I0sl, KaxAbH MOABEM YPOBHel OT BHINAAAIONIHX
OCaJKOB COI’IpOBO}KlIaeTCH pGSKHM NOBBIILIEHHUEM paCXOILOB B BBITE€KAIOIU X
H3 60/I0T peKax. : ‘

T'nasalV. T'OIOBOI CTOK N EI0 PACIPEJEJEHUE

§ 1. Xapakrepucrura romosoro croxa

KonruecTBo BoMbl, cTeKaroLee ¢ JaHHOTO GacceiiHa 3a rofi, HA3HBaeTCs
TONOBBIM CTOKOM. ‘

l'onoBoit cTOK B KaKOM-THG0 CTBOpPE peKH He OcTaeTcs NOCTOSIHHBIM BO
BPEMEHH, TaK Kak OH 3aBHCHT OT KJIMMATHYeCKHX (aKTOPOB M B MEPBYIO
Ouyepe/b OT OCAAKOB U MCHAapeHHs. DTO ICHO BUAHO W3 ypaBHeHHS BOAHOTO
Oanauca peunoro Gaccefina (84).

Kpowme Toro, Ha KoseGaHus rOJIOBOrO CTOKA OKA3bIBAIOT BAUAHUE (DH3H-
Ko-reorpaduyeckue (paxkTopbl: BeqnunHa K dopma GacceiiHa, pembed ero,
TIOUBEHHBI M PaCTUTENbHBIA MOKPOB, 03€PHOCTb, 3aJECEHHOCTb GacceiiHa
u Ap.

€TOKa HOCAT UMKJIHYECKHH XapakTep, BLIPAXKAIOUMHCA B NOCJEA0BATENDb-
HOIi CMeHe MHOTrOBOAHBIX H Ma/JOBOAHLIX JeT, LIMK/AB MOTyT pasanuaTbes
KaK 110 CBOEil JUIMTEJIbHOCTH, TAK M 1O CTENEeHH OTKJOHEHHS OT CpefHero
aHavennsi. HekoTopele muKabl GLIBaiOT BRIpaxeHbl Gojiee UeTKo, B JAPYTHX
Ha obmeM (hoHe MHOTOBOABS NPOSBASIOTCH OTAENbHBIE MaJOBOAHbIE TOABI
unn HeGoJMbIUKe IPYNNbl MANOBORHEIX JIET, HJIH, HAaoB0POT, B MAJOBOAHOM
1IMKJIe BCTPEYaloTCsi MHOrOBOAHBIE rofbl. HanGosee mnpomomkutenbHble
HaGmofieHnsa peuroro croka Ha tepputopun CCCP (¢ 1812 no 1958 r.) Be-
Jicb Ha p. Hemane y Cvanunnnkas (puc. 15). Kak BUAHO U3 pucyHKa, AIH- .
TeJIbHOCTh LIMKJIOB H3MEeHEHHs BOAHOCTH p. HemaHa cocrasnster or 11 JIeT

Man/cer
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Puc. 15. KoneGanusi roposoro croxa (4/cex) p. Hemaua
y r. Cvanununkan 3a nepuon 1812—1958 r.
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JnrTenbHEIME HaOMIONEHHSIMH YCTAHOBJIEHO, Y9TO KoJieBGaHHsI FOf0BOIO

fo 21 ropa. MeHee npoao/MKUTeNbHble HaGMIONEHHs HAa APYCMX peKax
TaKKe CBHJETEJbCTBYIOT O Ha/IHUHH LUKJIOB M3MEHEHHs BOJHOCTH.

. OTueTnnBo NposBAAeTCs LUK/JAHYHOCTL H3MEHEHHS CTOKA B KOoJeGaHHsIxX
ypoBHeil GecCTOUHBIX 03ep.

ukanyeckne KoneGaHHsi BOAHOCTH PeK H YPOBHeEH 03P BbI3bIBAIOTCS
U3MEeHEHHEM COJIHEUHOH aKTHBHOCTH M CBSI3aHHOH C Helt oOwedl uMpKyJis-
nHeit atMocdephl, OMpefessioliel pacnpejie/ieHde OCaIKOB H KCIapeHH s
Ha 3eMHOM LIape. : v

Cpenusas BelTHYHHA MOJOBOIO CTOKA 32 MHOTOJIETHHI MEPHOA C HeM3MeH-
HbIMH  (pU3UKO-reorpaduuecKMMi  YCIOBHAMH Ha3blBaeTCd H O P M O it
¢ To K a. [lpu sT0M ANUTE/ILHOCTE NMEpHOAA LOJKHA ObITh TAKOMH, HMpPH KO-
TOpOH AasibHefilee YAJIHHEHKE PAAA BeJHUYHH FOZOBOrO CTOKA MpaKTHye-
CKH He MCHAET 3HaYeHUs HOPMBl. 3HaueHHe HOPMBI CTOKa, Hanbosee Gaus-
Koe K JeHCTBHTEIbHOMY, MOXKeT OBITb MOJIYUEHO U3 PsAa, BKAOUAIOUIErc
Haubosblee YHCJIO TOJNHBIX IHKJIOB KOJeOaHW# BOLHOCTH PEKH.

Hopma cToka sBnsfercs oueHb BayKHOM THIPOJIOTHYECKOH XapaKTepHu-
CTHKOH, 00s3aTe/IbHO ONpelessieMOll IpH MPOEKTHPOBAHHU THAPOTEXHUYe-
CKHX COOPYXKeHHH, BOAOXPAHUIUIL, BOAOCHAGKEHHS U T. A. Bosbuioe 3Ha-
YeHHE& HOPMbI CTOKA KaK pacyeTHOH XapaKTepPHCTHKH OGbsACHSETCS ee OT-
HOCHTEJBbHOH YCTOHUMBOCTBIO, OOYCJOBJIEHHOH YCTOHYMBOCTbIO CpENHHX
MHOTOJIETHUX BEJMUMH OCafKOB M HCmapeHus. [lostomMy HOpMa CTOKa,
ompefiesieHHast no HaGMIOJEHHAM 3a HEKOTODBIH Npoweimuii nepuos, pac-
NpocTpaHsiercs Ha Oy AyIMI ePUOA IKCITYyaTaLMH [IPOEKTHPYEMBIX THAPO-
TEeXHHYECKUX COODYKeHHH. _

Ecnu mox BiusiHHeM Kakux-an60 NPHUMH, HalpuMep B pesy/bTaTte
XO035IACTBEHHON JesiTeNbHOCTH uenoBeKa, (H3nKo-reorpaduueckie ycso-
BHsI UEJIOr0 pailoHa Uiy paccMaTpHBaeMOro OaccefiHa CYIIECTBEHHO M3Me- |
HSIOTCS, TO B BEJHYHHY HOPMbI CTOKA JOJIAKHBI GHITh BHECEHBI MONPABKH,
YUHTHIBAIOIIHE 3TH H3MEHEHHUSI.

BosMmoxKHOe B/IMSHHE HA CTOK KJIMMATHUECKHX M3MEHEHHUIH BCAEACTBHE
Pa3BHTUS OPOCHTENBHBIX M OCYUIMTEIbHLIX MENHOpALMi, CO3AaHus KPYII-
HBIX BOJOXPAHHJIHII, CHUXKEHHSI YPOBHEH Mopel u MexOGaccefHOBBIX mepe-
GpOCOK BOJBI ITOKA ellle JOCTATOUHO He BLISBACHO.

MeuoroseTHyie HCCIEIOBAHASA BIUSAHHS ArPOTEXHHUECKHX MEPONpH ATHIL
Ha BOJHOCTb peK, BRINMOJNHSABLIMECH DSIIOM HAYYHBIX YUPEXIEHHH, AAIOT
BO3MOXKHOCTb NMPHOIHKEHHO HX YUYHUTHIBATH. :

ITo wuccneposanusm A. JI. CaBapenckoro (1963) usmeHenus cpenuux
rOfOBEIX OOBEMOB CTOKA MOJ BJHSHHEM arpoTeXHHYECKHX MepPOIPHATHI
B LIEHTPA/IbHBIX UYEPHO3EMHBIX pPaHOHAaX MOTYT NOCTHTaThb B MEPCIEKTHBE
229% mo cpaBHEHMIO C COBPEMEHHEIM YDPOBHEM.

Ilpu pacueTax HOPMBI CTOKA BCTPEUAIOTCH CJEAYIOUME TPH CJayuast
1) pocratouno npofoKHTENbHBI MEPHO HAGMIOAEHUIT 32 CTOKOM; 2) KOPOT--
KU¥ nepuoj HabmofeHud 1 3) MoJHOe OTCYTCTBHE HaBMIOAEHHKI 3a CTOKOM.
PaccMoTpuM Bce 3Tu C/lyuaH B COOTBETCTBHM C «YKA3aHHSAMH 110 OMpenese-
HHIO pacueTHBIX BEJHUYHH TOJ0OBOTO CTOKA PEK M ero BHYTPHUIOLOBOIO pac-
npefenenus» (CH 371—67), xotoprle Bomwin B fefictue ¢ 1 jaexabps
1967 r.
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§ 2. Onpenerenne HopmMpl CTOKA

Onpe)le.neune HOPMbI €TOKA MPH HAJUYHH MHOTOJETHHX THIApPOMEeTpH-
-YEeCKHX HaﬁJllO}IeHHH. B sTom CIyuae HOpMY CTOKa ONpeAeaioT KaK cpeinee
.apHQJMeTPI‘{ECKOQ 3HaueHue rofloBHIX BeJIMUMH CTOKa:

S
Qo = ’ (97)\

n
e Q; — roJoBble BEIHUMHBI CTOKa;
n — yucyao HabJIofeHHH.
Tlo Bripaxenuto (97) TOuHOE 3HAYEHHE HOPMBbI MOXKET GBITh HaleHO TOJbKO
B cJlyyae, KOrjla n CTpeMHTCsT K 6eCKOHEUHOCTH; B OCTAJMbHBIX CIyUYasiX HOp-
Ma IoJyuyaeTcsi ¢ HEKOTOpOH OIMOKOM.
B cooTBercTBHM € M3J10XEHHBIM BO BTOPOH IJiaBe OTHOCHTENbHAS cpell-
Hsis KBajpatHueckKas ouiM6Ka HOPMbI CTOKd, BLIUHCJIEHHOH MO OrpaHHueH-
HOMYy psily 3a n JIeT, paBHa:

EQo; 0,68 ]/' n

OtHocute/bHast cpenHsis KBaupamquKaﬂ ownOKa HOPMEI CTOKa He
JoMKHA TipeBbiiath 5% .

Corutacso dopmyJie (98), TOUHOCTH ONMpe/eNeHHsT HOPMbl CTOKA 3aBUCHT
OT M3MEHUHBOCTH ONOBHIX BenmuuuH croka (C,) ¥ AAHTeNbHOCTH Mepuojaa
Habs10JeHuH,

BBuay nukiaxueckoro xapaxrepa MHOroJIeTHUX KoJiefaHHil CTOKa O4€Hb
Ba)XHO NPaBHJIBHO BHIOpaTh pacueTHblfi mepuoA. Ecsu BbIYHCANTL HOPMY
CTOKa TOJIBKO 110 OJHO¥ MHOTOBOJAHONM UJIM MajlOBOAHOH (ase HUKJa BOAHO-
CTH, TO OLIMOKa HOPMbI NMONAYYHTCS HauGosblieli. TouHee MOXKHO BEIYUCANTD
HOPMY KaK cpefiHee apu(MeTHUecKoe 3a MOJNHBIH WK/, COCTOSAUIMHA U3 MHO-
TOBOAHOH M MaJIOBOJLHOH ero (a3, Ha NPOTSKEHHH KOTODHIX B3aMMHO KOM-
TIEHCHPYIOTCS! OTKJIOHEHHSI CTOKA OT cpelHeH BenuuuHbl. Ecail nepuon co-
CTOMT M3 JBYX MOJHBIX LHK/OB, Oiin6Ka HOPMbl YMEHBIIMTCS, €C/H H3
TPeX LHKJIOB, OHA OyJeT elle MeHblile U T. [., TaK Kak, corjacHo ¢opmyne
(98), ommubka cpeaHero apuMETHUECKOTO yMeHbIIaeTcsl ¢ YBeJHYeHHEeM
JJIMHBI psaa.

Takum obpasom, Ans onpefie]leHHsi HOPMbl CTOKA CJleAyeT NpHHHMATh
TIepPHOJL, BKJIOUAIOLIUHA HanOOJIbILIee YHCIO 3aKOHUEHHBIX IUKJIO0B KoJeOaHu s
TOJIOBOI'O CTOKA, COCTOSIIIMX W3 TPYMNN MHOTOBOAHBIX W MAJIOBOAHBIX JIET.
HenonHble UMKAB (MMEIOIKE TOMBKO MHOTOBOAHYIO HJIH MalOBOAHYIO (asy)
U3 psija Hekiouarores. [Ipy oueHb AnMHBOM nepuoje Habmiofenuit, Gonee
60 21eT, HOpMY CTOKa BBIUHCJISIOT C YUeTOM BCEro Psifia, Tak KakK B 3TOM CJ1y-
yae oT npubaBJeHUsT HEKOTOPOTO 4Hc/a JeT, He COCTABJAAIOLIUX TOJHOrO
nMKAa, CpelHsd apudMeTHuecKas BelHUHMHA H3MeHsercs HesHauMTelbHO.

Llukarueckre KoseGaHusl CTOKA H pacyeTHHIl NMepHOI AJis ONpeleseHns

" HOPMBI CTOKA YCTAHAB/HBAIOT C NOMOWIBIO PA3HOCTHLIX CYMMAapHBIX KPUBBIX

rofloBoro croka. Hanbosee yno6HO CTPOUTL Pa3HOCTHBIE KPHBbiE B OTHOCH-

TebHBIX BEJHUMHAX — B MOAYJIbHBIX KOappuuenTax K = 8’ . Has no-

100°/,. (98)
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Puc. 16. PasHocTHas cymmapnas KpuBasi roposoro croka p. Okn
y r. Opna 3a nepnoa 1881—1952 rr.

CTpOeNns TAKOH KPHBO# IOC/1€0BaTebHO CYMMHUP YIOT OTKJIOHEHH ST MOAY /b~
HbIX KO3(pULHEHTOB OT cpefiHero K, paBHOTO eMHUIIE, TO CTh YCTAHAaBIN-
BaloT 3asucumocts 2 (K — 1)=f (T). Ilpumep Takoli KpHBOH mnpHBereH
Ha pucyHKe 16. PasnocTHas cyMMapHas KpuBas MMeeT Clelyioliee CBOH-
CTBO: OTKJIOHEHHE CPENHEro 3HAUEHH S BEIHUHHbI ( B JAHHOM C/Iyyae MORYJIb-
HOro Ko3(pduiMeHTa) 3a Kakoi-mu60 MHTEpBa/J BpPEMEHH OT CPEJHEro ero
3HaueHHs 3a Bechb mepHoi HabmofeHul XapaKTepH3yeTcs TaHreHCOM yriia
HaKJIOHA K FOPU30HTY OPIMOH, COeIHHSIONIEH TOYKM Hadala U KOHUA MH-
TepBaJa.

f

Ko—1=b0, (99)

l, nl,— KoHeuHasl U HayaJbHAas OPAMHATHl CyMMapHOH KpHBOH AJA
paccMaTpHUBaeMOro OTpe3ka BpeMmeHH;
1 — YUCJIO JIeT B HeM.

[Tepuon BpeMeHH, A5l KOTOPOIG y4acTOK HMHTerpalbHOH KPHBOH HMeeT
HaKJOH BBEPX OTHOCHTEALHO FOPH3OHTANLHOI JIMHHH H NONOXKHTENbHOE
3HaueHHe BeHuuHbl (K ,—1), COOTBETCTBYET MHOrOBOIHON (pase HKa KO-
JieGaHuil CTOKA, a Mepuoj, AJsl KOTOPOro y4acTOK KpPUBOH HAK/MOHEH BHHU3
¥ HMeeT oTpuuaTeabHoe sHauenne (K ,—1), COOTBETCTBYeT MalOBOAHOM
taze. Tlosib3ysick 3THM, JIEFKO BBIJEJIHTb N0 PA3HOCTHOH KPHBOH Hauaso
W KOHell KaXJOro LUKJa U YCTAaHOBHTb NPOROJKUTEJbHOCTb PACUETHOrO
TepHOAa, 10 KOTOPOMY CleAyeT ONnpelensiTh HOPMY CTOKa.
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OnpesesieHHe HOPMbI CTOKA MPH HEJOCTATOYHBIX THAPOMETPHUECKUX
panHbiX. [IpH HegoCTaTOUHOM KOJIHYECTBE THAPOMETPHUYECKHX IAaHHbBIX
TOA0BOrO CTOKA HOPMY MOXKHO ONpeAeNuTb: 1) MeToloM KOppesiiuy;
2) o rpauKy CBA3H rOJOBBIX BEJHUMH CTOKA B H3yuaeMoM Gacceiile i Gac-
cefiHe-aHa/s0re C MHOIOJIETHHMH RaHHBIMM 10 CTOKY; 3) METOZOM aHaJHTH-
UECKOro IPHBEJeHUSI CTOKA K MHOTOJIETHEMY TMepHOLy.

CymHocTb Bcex 3THX cnoco6OB COCTOHT B NPUBEAEHHH KOPOTKHX PSJIO0B
HabmoneHnft K IVIHTENLHBIM [yTeM YCTAHOBJGHHS CBSA3H MEXKLY TOJIOBBIM
CTOKOM B H3yyaemoM OaccefiHe (¢ KOPOTKHUM psjioM HaGmioneHuH) H Gaccei-
He-aHanore ¢ MHOroJleTHHMH HaOniofeHnsaMH. OCHOBHBIM YC/IOBHEM NIPHBE/e-
HHUSI CTOKa K MHOTOJIETHEMY MEpPUOAY SBAAETCSA HaJUuHe CHHXPOHHOCTH
Koje0anuil CTOKa B M3YyyaeMOM M aHANOTHUHOM GaccefiHax M NpHMepHOe
COOTBETCTBHE OCTAJbHLIX (U3HKO-reorpapuyeckKux (akTopos.

l.LMeToXOM KOppenALUU PEKOMEHAYETCH ONPEAENATh HOPMY
CTOKa NPH NPOEKTHPOBAHUM T'HAPOTeXHHUeCKUX coopyxenuit 1 u II knac-
cos kanutanbiocTd (CH 371—67). [Ins mpumeHeHHS METORA KOpPesiui
HeOOXOIMMO HMeTh NnapaelbHble HaGMIONeH!s] B H3yYaeMOM W aHajoruy-
HOM Oaccefinax He MeHee ueM 3a n=10—15 set npu KosdduEenTe Koppe-
aspn r>=0,80. _

Hopmy cToka HaXOAAT MO ypaBHEHHIO PETPecCHH:

Qo= Qut 11 5.5 (Qo,0— Q) (100)

rne @, — HOpMa CTOKa;
Q, — BeJaMuHHA CpellHero CTOKa 3a KOPOTKHUH NEPHOJ 71, JIET;
0o — CpelHee KBa/|paTHUeCcKOe OTKJ/IOHEHHE CPeIHHX [OJOBBIX pac-

XOJI0B;
r, — KO3(pUIHEHT KOPPEISIHUH;
a — HHJEKC, 0O3HAYaoWHUi, YTO JaHHAsS XapaKTEPHCTHKA OTHOCHTCS

K peKe-anaaory. 4

ITorpobHOe H3M0XKEeHHe MeTo4a KOppeNAIUH NPHBeJeHO B IEPBOH riiaBe,

2 HopMy cTokanmorpaduKy CBS3H roloBhX BeJIHUUH
CTOKa B U3y4yaeMoM Oaccefine i GaccefiHe-aHaIore MOXKHO ONMpPENeNTnuTh [pH
KOpPOTKOM p sifie HaOmtofieHull myTeM rpayueckoro npuBeJeHU s CTOKa K MHO-
rojetHemy.nepuony. Ha KoopauHaTHYIO ceTKy HaHOcAT (B Macitabe) Be-
JIHUMHbl COJOBOrO CTOKA 3a [ePHOA NapasyielbHeIX HabalofleHni B 06oux
BacceitHax. [To 3THM TOUKaM MPOBOAST JUHHUIO CBSA3H TAKKM 06pa3oM, uToGH
OHa YIOBJIETBOpSIa PABHOMEPHOMY PACIIONOKEHHIO TOUeK MO ofe ee CTo-
poubl. Macmitab noctpoenus rpaduka cBA3H BbIOHPAIOT TaK, YTOOH! JIUHKS
CBsI3¥ MPOXOAWJa MPUMEpHO TMOA yryiom 45°

JLast nocTpoeHus1 yAOBIETBOPHTENILHOMN MpPSIMONMHEHHON CBSI3H rOJOBBIX
BEJIMUHH CTOKA HeoOXOAMMO He MeHee IIECTH COOTBETCTBEHHBLIX TOUEK MpH
JOCTATOYHO TECHOH HX CBSI3M, OTBedaiomell KOo3hhUIHEHTY KOppeasiiuu
nopsuka 0,7—0,8. OcoGeHHO BaXKHO UMETh Ha rpaduKe CBA3H TOUKH, Gu3-
KHE K CPeJIHHM 3HaueHHsIM cTOKa. XOpoilie pe3yabTaThl NpUBELeHUs HONY-
YarTCsS ¥ B TOM C/yuae, KOrla JIMHHs CB3H MpOBelleHa Mo TOUKaM, paBHO-
MepHO pacnpe/ie/leHHbIM 10 Beell aMIVIMTYAe U3MeHeHUS FOAOBBLIX BeJHUMH
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CTOKa 3a COBMECTHLIH nepuopn HaGmiogenuil. OTkioHeHHe G6nbluedi yacTH
TOYeK OT JIHHHM CBfA3U He JOJMIKHO mpeBbiuath 15%.

[lpn HEAOCTATOUHOM YHC/E TOUEK CPENHHX FOJOBBIX BEJHYHH CTOKA
sl TOCTPOeHHsl rpaduka CBA3M MOXKHO JONOJHHTEIBHO HCHOJB30-
BaTb Cpefiiie ce30llble U Cpellue MecsyHble BeIHYMHBl CTOKA.

CBs31 TOJOBBHIX BEJIMUKH CTOKA OBIBAIOT P SAMOJMHEHHEIMH U KPHBOJM-
HeiiHbME. HauGosee uacTo NpHMEHSIOTCS HOPSAMOJKMHEHHBIE CBA3H, OTBe-
yalouge ypaBHEHHAM Buja:

Q=AQ,, (101)
HJIH
Q=4Q,+B. (102)

JluHus cBA3W MPOUCXOAUT Yyepe3 Hauaslo KoopAuHar (ypaBHenue 101),
ecau Ko3UIHeHTh BapHalUU CTOKa HMEIOT NPHMEpHO OAMHAKOBEIE 3Ha-
ueHust B 00oux OaccefiHax. [IpsMonnHefiHas CBsA3b NO3BOJSET ONPEAENUTh
no rpaduKy CBfA3M HENMOCPEACTBEHHO HOPMY CTOKa H3yuaeMoro GacceiiHa
0 HOpMe CTOKa, HaffleHHO# Ja GaccefiHa-aHajora ¢ MHOTOJIETHUMH JaH-
HBIMH .

3.HopmMy cToKa MeETOJLOM aHaJUTHUYECKOTO IIpH-
BeJleHHS CTOKAa K MHOTFOJETHEMY NEPUOLY ONpeAeAIOT
npy O4YeHb KOPOTKOM Iepuofie HabmiofeHu#i (X0 5 JeT), eclii HEBO3MOXKHO
YCTaHOBHTb rpaduuecKylo cBsi3b CTOKa B JABYX OacceiiHax. 70T cnocob
OCHOBaH Ha Hcnoab3oBaHuM dopmynnl (101), To ecTb HCXORHT W3 mpeAmno-
JIOXKEHH S, YTO JIMHMA CBSI3M CTOKA B ABYX OaccefiHaX MPOXOAHMT 4epe3 Ha-
4aJl0 KOODAHHAT, U COOTHOIUEGHHE CTOKA 3a Pas3/IMyHble MEPHUOAbI BpEMEHH
OCTaercs MOCTOSHHBIM, a HMEHHO!

QCP — Qo
QC]‘I.:I QrJ‘a !

rae Q. ¥ Qcp.» — CpellHee 3HAaYeHMe [0/I0BOrO CTOKA B H3YYdeMOM H aHa-
JloruqHom GacceiiHe 3a OJHOBpEMEHHBIH KOPOTKHI Ile-
puoJ HaOJIOAeHHH; :
Q, n Q,,, — HOpMa CTOKa B H3y4aeMOM H aHaJOrMyHoM GaccefiHax.
Orcrona HopMa cTOKa B H3yuaeMoM GaccefiHe (C KOPOTKUM NEPHOJOM Ha-
6J10fleHN#1) paBHa:

(103)

Q.
Q0=Qo,a'[2'cp%- (104),

Qcp.a

Yuurtpipas,, uYTO OTHOIIEHHE npeactapiser cofofi MoAyJbHbI

. 0, a
Koa(huiHeHT cToKa K 3a KopoTkuil nepuop B Gacceiine-anasore, hopmyay
(104) moxHO samucaTb Tak:

Q=r22 (105)

cp. a

B coorsercteun ¢ Yxasanuem CH 371—67 dopmyay (103) moxHO npume-
HATb TOJNBKO B Clyvae, Koria K., , HaxoauTca B mpefenax 0,7—1,3, a
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COOTHOIIIeHHe I(Oa(bq’)HI_lPIeHTOB BapHalliy CTOKa B H3y4aeMOM H aHa/JIOMHUHOM

o C
OaccefiHax =2
Co,a

K u C, owinGKa HOPMbl CTOKA, BEIYMCIEHHOH MO ¢opmyane (103), He npeBw-
mwaer 10%. : '

OmnpejesienHe HOPMBI CTOKA NPH OTCYTCTBHH PHAPOMETPHYECKUX NAHHDIX.
I'lpuoTcyTcTBHY HENnoCpeACTBEHHBIX THAPOMETPHYECKIX HAOMIOXeHHU HODMY
CTOKa OIMpeNessIoT:

N0 KapTe H30JMHUHA CPEIHEro MHOIOJIETHEro CTOKaA;

HHTEPNOJISLHel BEeHYHH CTOKA MEXKAY ONOPHBIMM TYHKTaMH.

IDTH MeTO/b! pacyera HCXOAST H3 YPABHEHHs! BOAHOIO GajaHCa PEYHOro
Oacceditia 1 OCHOBAHLL 1A reorpadiueckoil HITePIOMSUHH CTOKA,

l.Onpenenenne HopMB CTOKA MO KapTe H3o-
J # #uil. [TocTpoenye KapT cpefHEro MHOrOMETHEr0 CTOKA OCHOBAHO HA
AOIYLUCHHH MUIABHOIO U3MCHEHHSI CTOKA 110 TEPPUTOPHH COOTBETCTBENIO
paclpenesientio  KIMMaTHYECKHX M JIPYrHX (U3HKO-reorpadpuueckux
dakTOpOB. 3

IlepBasi KapTa cpefHero MHOrOJIETHEr0 CTOKA NSl eBPOMEHCKOi yacTu
CCCP 6ebina cocrapaena [I. M. Kouepunbm B 1927 r. Kouepun pacnonaran
AaHHBIMH HaOMIOAEHHH TOIBKO B 32 MyHKTax, NOITOMY KapTa Obiia cxema-
THYHOH, HO H OHA Chirpaja GoJbIIYIO PONb B PA3BMUTHU FMAPOJIOrUH. B ne-
puon ¢ 1927 mo 1937 r. 31a kapra Gbl1a eAUHCTBEHHBIM HCTOUHUKOM [HPO-
JIOTHYECKOro obocHoBanus GO/LIIOrO KOMHYECTBA THAPOTEXHHYECKHX MpO-
€KTOB. : .

B 1937 r. 6bua onyGnnkoBaHa KapTa CpeiHero MHOIOJETHEO CTOKa,
cocraeiednass b. [I. 3aitkoBeiM u C. FO. BenMHKOBBIM Ha OCHOBaHMK Ha-
Gmionennit no 1280 nyukram. B 1946 r. B. [1. 3aiikoB yrounua sty KapTy
no JaHHbIM HaOmofenuit B 2360 nyuxrax.

C 1961 r. nauGonee ofocHOBaHHBIMH SIBASIOTCS «KapThl cpefHero rogo-
Boro ctoka pek CCCP», cocrasnennble B [ocyaapcTBeHHOM THAPOJIOrHYE-
ckom uuerntyre K. I1. Bockpecenckum ¢ H30MHHUAM H CpPeAHHX MHOTOJIET-
HHX MOJyseit cToka B s/cex ¢ 1 km®. Ha pucynke 17 npusenena kapra
CPEeAHErOl0BOTO CTOKA C H30JIMHHSIMH CTOKa B MA.

KapTnl peutioro cToka B omIduMe OT KAMMATHUGCKHX KapT (OCAAKOB,
TEMIepaTyp BO3AyXa, CONHEUHOH palualyii ¥ T. A.) COCTABJSIOT [0 BN~
UMHAM, OTHECEHHBIM HE K TOUKe, a K IIeHTPY bacceiila, Tak KakK mpeamoJia-
raercsl, 4TO CTOK PeKH, HaO/IIOAaIoMHKiCs B KAKOM-HUOY1b IYHKTe, PaBHO-
MepHO pacnpefeneH 1o Beemy Gaccefiny. M3 Takoro npuHuuiia nocTpoeHus
KapTel HEMOCPEJCTBEHHO CJIeAyeT H METOAHKA ee HCIOIb30BaHHUsT /ISl OMpe-
Jlesiern st HOPMBI CTOKa, @ HMEHHO JIJisi HaXOXK/JEHHS 110 KapTe CPeJIHero MHO-
FOJIETHEr0 MOAYJSL CTOKA — HOPMBI KaKoro-HHOyAb GacceiiHa, Hy»XHO
OKOHTYPUTb Ha KapTe paccMaTpUBaeMbIH GacceifH 0 3aMbIKAIOIIEro CTBOpa
M HalTH ero ueHtp Tskectu. [I1s HeHTpa TsKecTH GaccefiHa ONpeNeNsioT
HOpMY CTOKa IyTeM JMHEHHOH HHTep TOJALHN MEKAY OJHKANIIHUMA H30JIH-
HUSIMH .

Ecau v30/uHAN cTOKa pacnosioKeHsl HePABHOMEPHO IO MJIOMIALH, 4TO
ObIBaeT OOBIYHO NMPH PaCUEHEHHOCTH penbeda, TO MPOCTas JMHeHHAS HH-
TEPMOJISILUA HEONyCTHMA. B TaKHX C/yuasx HOPMY CTOKa OIpeAe/sioT

Jexkur B npefenax 0,8—1,2. Ilpu Takux cooTHOIIEHHSK
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0 KapTe W30JIMHHH KaK CPeiHeB3BEICHHYIO BeJHUHHY:

1 M.i
Myf 1+ Mofy+ Mofs+ . . = Mufn _2 d

= "

Mo=—"" 1 hTht .+ 3 (106)
{
1

rae f,, f, ...f, — TIOmManK MexAy H30JHHHSMH, ONpelessieMble IIaHH-
METpOM; ;
M,, M,... M,— COOTBETCTBYIOLIKE UM CPEJHHE 3HAYCHU MOAYJIs CTOKA.
3oHajbHOE M3MeHeHHe (H3MKO-reorpaduyeckux (akTopos, MOJOKEH-
106 B OCHOBY COCTABJCHHS KapT CTOKA, OTYETIHBO MPOSABIAETCS JHLIb HaA
JIOCTATOUHO OOJIBLIMX peuHLIX BogocGopax, BIpee/laX KOTOPBIX BIMAHIE
MeCTHBIX (a30HaMbHBIX) haKTOPOB craaxkuBaercs. CyMEHbIICHHEM PEUHOTO
BogocGopa Bee GOMLlIE CKA3LIBACTCS BMsIHHE MECTHLIX (aKTOPOB Ha CTOK.
[TosroMy AJIsE COCTABJEINS KapThl HCMO/L30BANDL AAIIIbIE TOIBKO 10 PEKaM
cpeiHell BeJHYMHB, CTOK KOTOPBIX ONpeiensercs B OCHOBHOM 30HAJb-
HbIMH (haKTOpaMu, a BOJAOCOOPHI MOJHOCTHEO PACTIOJOKEHBL B onHON reo-
rpadudecKol some. :

Vexonss ua stnx coobpaxennii mo xapre I'TH pexomennyercs (YKa-
3agus CH371-67) onpenesTs HOPMY CTOKA peK C IJIOIEAsAMH B0J0CBOPOB
10 50 000 kmM?, a TIPH OTCYTCTBHM DPE3KHX M3MEHEHHH B peibede M KIH-
MATHUECKHX VCIOBHAX 1 ¢ GONLIIAMH TIJIOMAJSIMH.

[Ipu onpejejeHdd No KapTe HOPMBL CTOKA MasbiX BojlocBOpOB Heod-
XOAMMO BBOAHTB NOTPABKH ANl yUeTa MECTHEIX (paKTOPOB. DTH NOMNpPABKH
MOTYT HMETh KaK NOJOMKHTEJIbHOE, TAaK H OTpHUATeNbHOe sHauerue. IIpu-
GAHIKeHHbIC BeJHYHHE MONPABOK JJIA PAsHBIX 30H B 3@BHCHMOCTH OT Be-
JAMUHHB [OMAAM Bojoc6opa mpuBefeHE B Hopmax. I'panuusl 30H
[OJIOXKHTENbHBIX B OTPHUIATENbHEIX NONPABOK MOKa3aHbl Ha KapTax CTOKa.

JIj1st TOpHBIX pPafOHOB KapThI CTOKA HMEIOT TOMBKO HIIIIOCTPaTHBHOE 3Ha-
yenne. HopMy CTOKa rOpHBIX PEK MOMKHO YCTAHOBHTH M0 PaHOHHDBIM 3aBH-
CHMOCTSIM H3MEHEeHHsS CTOKa C BLICOTOH. ‘

TouHOCTh pacueTa HOpMBL cToKa 1o Kapre I'TH orennpaercs B 3aBiCH-
MOCTH OT KO3()pHIeHTa H3MEHIHBOCTH FOJOBOTO CTOKa N0 Tabnuie 2.

TABJIMLA 2

Kospgmurerr woyersr | Coeiia ougore
CeBepHbIi 0,15—0,2 8
CpenHue MWHPOTH 0,4—0,5 10
HOKHBIE WHAPOTH 0,6—0,7 15
Kpafinuf tor 1,0—1,5 25

2. 0npelenerHue HOpMB CTOKaHHTepHnoOAAnHKEHR
MeX Iy ONOpPHBHMH NYyHKTaMIU. 10T MeTOJ NPHMEHSIOT

pH HANHUMH MHOTOJETHUX HAO/IIOACHHH 32 FOJOBLIM CTOKOM B HECKOIbKHX
GacceifHaXx, paclO/IOXKeHHbIX BOJIH3H H3Y4aeMOro (pacueTHOrO) CTBOpPA.

66

Beﬂﬁg;:{ ;T(():I;(()) ;aa ;or;lc;;[?rg(bmecxyio KapTy HaHOCAT CPeNHHEe MHOTOJIeTHHe
ax ONOpPHEIX BOAOCGOPOB; MO

BOJ0CGOPOB yCTAaHABIHBAIOT 5). Hopwy crons nom
, npuGankento (Ha rsas). H

g : . Hopmy croka pna

IRI pBHHH;IHHanHHTgigggTOpHH OMpPENEeNAIOT NP AIMOIYHEeHHOH HHTgpnonﬂurﬁeﬁ

g MeHsIomeMess penbede Mex s ,

- Yy ONOPHBIMH NYHKTaMU

MEHElHe CTOKA N0 TePPUTOPHH PEKOMEHAYeTCS NPHHAMATH HpO}I/IO HO

HaJIBHbIM H3MEHEHHIO BHICOT MECTHOCTH. prer

wHOKa HOPMEI, ONpefeeHHO! HHTe i

proJisiniei, sasu

pacyera uopMLl CTOKa B ONOPHBIX TMyHKTax. ’ i on TosrocT

§ 3. MsmenunBocts romonoro crona

Ilo
q)ax'roéloswi‘lf);gggg CI;JéIf(Mé:IT;eqTecxnx W Ipyrux (H3HKO-reorpaduueckux
[CPTIEBAET HeNpepLIBHEIE KO '
cpelg/fllero MIOIOIETHErO 3UaYeHHsT — HOprIF.) P FISSAHRA BECID
cToxaHE)nzgggngm KosieGaHUST roJloBOr0 CTOKa U ADYTHX XapaKTepHCTHK
Hble PACcXOJbl BECEHHEr0 TI0JIOo

BOJbsI, MUHUMAJbHBIE pac-

é?lﬂlza% ;. A.) MOXHO paccMaTpHBaTh KakK H3MEHEHH s c’nyqay“mmx Bennsmi
nocy.ne MHbIMH CUUTAOT KaKHe-1U60 3HAUCHUS] OJHOH M TOH e BEJHUHHLL.
AOBATE/JILHOCTb  MOABJCHHS KOTOPHIX He CBSI3aHA C [OSIBJe ’
NPENbIAYIINX 3HAUEHHH 3TOH Ke BeJUYHHB! e
CBHS}C;J;?{Z{I.OBE]HHH, nposenennnie JI. JI. CoKOJMOBCKUM, nokazamu ;{TO
S Ay FONOBEIM CTOKOM JBYX CMEXHBIX JIET AJIsSl psifa pek BpraH,(aET
i (ULHEHTOM KOppessiun r=0,224-0,19, To ects cpensis xpaj-
p qucxaﬂ 6oum61<a 7 TIOUTH PaBHA €ro sHAYeHHIO. 8
e Hiﬁﬁ?qugﬁiﬂM’ CUHTAIOT, UTO CBSA3b MEKAY OJOBBIM CTOKOM CMEKHEIX
as, U B IPaKTH i ‘

et , p HECKHX pacueTax 3TOH CBA3bIO MpeHeGpe-
Hblxpgg(;ﬁ:;ﬂgsigpcpenﬂne FOMOBLIE PACXOAB! KaK COBOKYIHOCTB CJyyaii
BUDYIOIIEH BeNHYHHBI, K HC ‘

CHH CJIe0BAHUSIM

HBIX 313 , ) 1IM MHOTOJIETHU
yc?r ax:{;;BcI:g};i I;v(x)o;?:{{g npnmegmb METOJLI MaTeMaTH4eCKOH CTaTHCTHKHX

e KosieOaHus CTOKa 10 Habul :

o : e IOJleHHsIM 32 CpaBHH-
e rgoigpz;mggngzpesog BPEMEHH, 3KCTPANONHPYIOT Mpeness K%J]eﬁg
NPOJO/KUTENbHBE [EPHOAL B s

r . PEMeHH, BBIXOAS

3a npenennl nepuoia Habmoennsi. C 3Tod Hesbio CTPOSIT K HBbI aeTpe.
ReJleHHsT U 00EeCHeueHHOCTH CTOKA. bl
EOB(I)(I\fm;me pacnpepenenust croka. Ilpexnonoxum, ecTb pammbie Mo ro
Y CTOKY 32 nepuoi N JieT, KOTOpble BEIpasKeHbl B MOJLYIbHBIX K03-

HIHEHTaX -&
¢ K 2 PaccmoTpuM 3nauenns FOJIOBBIX BENHYHH CTOKa He

B KaleHIapHOH [OC/aeI0BATeNLHOCTH
ga;no.nomeHHoro B yObIBatoiiem nop?amfe.ségcilﬂ: f:iggcgnafcgggnf: e
pJ;H;gK:F[;bfﬂgﬁgﬁEagm M0 BEJHUHHE CTOKA U ONPEALTHTE 4acToTy HOBT}(I;}
el vl :s}{{,ﬂom HHTEPBANE (14,M,. . .7;), MOKHO NOCTPOUTE
ool e rpe MaTgﬁﬂ;rg:age.neg:m HacTOTLl UM BeposiTHOCTEH (pHc. 18).
peensetenery Yo ;ecxon CTATHCTHKE HA3BIBACTCS CHCTOrPaMMOit
b Ma rp BHIHO, 4TO uem G/Tirce 3HaueHue wieHa psiza
, psiemocts Gogbure. M, HaoGopor, no Mepe yAaneHus
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7 OT CpefHero’ sHaueHis BOPaBO W BJIEBO
™ BCe MeHblIe UIeHOB psiia NnonajacT B HH-
] TepBaJ, TO eCTh IOBTOPSAEMOCTh, UJIH Yac-
TOTa, majaer. IT0 06CTOATENBCTBO COOT-
: BETCTBYET 3aKOHY OOJIBIIMX YHCEN, OTHO-
I CUTEJILHO Cy4alHBIX SIBJEHHH, U3 KOTO-
poro cJefyer, uTo yeM OOJbIle OTKJIO-
[ HeHHEe Kakoro-iu6o 3HaueHHs B JaHHOM

PSILY OT CpPelHero, TeM MeHbIle BeposT-
. K. HOCTb MOSBNEHHS TaKOH BeJHUYHHBL
L ITpu GesrpanuyHOM pocTe uMcsaa uie-
HOB psila ¥ YMeHbUIEHHH HHTepBala
10 GeCKOHEUHO MaJiofl BeJIMUMHBL THUCTO-
rpaMma pacrpefeNeHus IpeBpaliaercs
B IVIABHYIO KPUBYIO PACTpee/IeH s U KPUBYIO BeposTHOCTeH (puc. 19).
KpuBasi pacnpelle/leHHs] JaeT HarJsijHOe NpEJCTaB/leHHEe O 3aKOHer pac-
npefiesieHust ciy4yafiHo BeJMYHHEI; OHA XapaKTepH3YeT BEPOSTHOCTb MO-
SIBJIEHHSI TOrO0 WJIH MHOMO 8HAueHHsl paccMaTpyBaeMoro psijia caydaiHbIX
BEJIMYHH.

KpuBas pacnpefieseHnst HMeeT TPH XapakKTepHble TOUKH Ha OCH abCuucce:

HmeHTp pacnpejenennss — touka / (puc. 19), cooTBeTcTByIONIas CpeAHe-
My apudMeTHUeCKOMY 3HaueHHIO psiia (OpAuHaTa, MPOXOAsILast Yepes STy
TOUKY, Ha3biBAETCs LEHTPalbHOH); - 4

MelaHa — TOYKa 2 —— JeJUT psij Ha JABe paBHLIe YacTH;

‘MoJa — TouKa 8 — mpejcTaBasier co0ofi 3HaueHHe uleHa psfa, KOTO-
pOMy COOTBETCTByeT Haubosbluas yactoTa. OpiAuHaTa, NPOXOASILAs yepes
3Ty TOUKY, HashlBaeTcsl MOJAAJbLHOL.

Kpusble pacnpefeneHusi OblBalOT CHMMETPHUUHBIE M aCHMMETPUUHBIE.
KpuBasi pacrnpefie/ieHHs] HasblBaeTCss CHMMETPHUHOM, eCJi LEeHTpasbHast
opAuHaTa, MelMaHHAs W MOJAJbHAsl COBINAAAIOT ¥ 00PA3yOT OCh CHMMET-
pud. B acuMMeTpHYHBIX KPHBBIX 3TH OpAMHATH HE COBNANAIOT, U PaccTosi-
HYe MEXAY LEHTpaJbHOH OpAMHATON M MOAATbHOH, Ha3bIBaeMOE pPajuyCcoM
acummerpun d (puc. 19), mokasbiBaeT cTeneHb aCHMMETPHUYHOCTH KPHBOH.

[uaposoruyeckue siBjeHUs OObIYHO XapaKTepU3YIOTCs aCHMMETPUUBEIM
pacrnpefiesieHueM, TPHYEM paclpeliesieHre rOfOBOro, MakCHMaJbHOro, MH-
HHUMAaJILHOrO CTOKOB H JPYTHX XapaKTepUCTHK CTOKA HMEIOT IOIOXKHTENb-
HYIO acHMMMeTpHio (MoJa H MelAuaHa
Jexar Jiepee LEHTpaJbHOH oOpAH-

S]

Puc. 18. T'ucrorpamMma pacmpepene-
HHSI CTOKa.

HaThI). ’
OCHOBHLIMH TTapaMeTpaMH  acHM- h
METPUYHOH KPHMBOH pacnpejiesieHust Fj d

spasioTcst: 1) cpefHee apudmernyec-
KOe BHaueHHe Psla X; 2) KOSQHUIUEHT 4 f5— v
Mit s
M3MEHUHBOCTH WJIH Bapuauuu psaa o
p p R R

C, n 3) xospdunuent acummerpuu Cy.

B cuMMeTpuuHBIX (HOPMalbHBIX) KpH-  Puc. 19. Kpusas pacnpenenenus eposr-
BLIX pacnpefieeHHsl Ko3hdHUKHEHT HOCTEH:

acummerpun C,=0. . Moga.
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11— ueHTp pacnpejeneHus; 2— Mefnana; 3—

L

| P=§fﬂ
¢ n 0 50 007%
a b

Puc. 20. Cxema moctpoenns KPHBOIl ofecneyeHHOCTH (a) u3 KpHUBO#i
pacnpenenenus (6).

Teoperuueckue KPHBBIE OGECMEeYEHHOCTH CTOKA. IIpencraBum rucro-
FpamMmy paclpejeneHnst B 1pYroM BUAe, OTKAaLLIBAS IO OCH abcunce nos-
TOPAEMOCTE 1, a M0 OCH OPAMHAT 3HAUEHHH MOAVIbLHBIX KosdunmenTtos K
(puc. 20). Hauunas ot HauGomblrero uiens psna NOC/IE[0BaTEIBHO 1IPO-
CYMMHpYeM Clly4au NMOSBIEHH S H3YYaeMoll BeTHUMHE B npenenax BbI,IlEJIgH-
HLIX HHTepBanoB AK u sTH cymmapuble 3navenus BBIDA3UM B NpOILEHTAaX
or ofmero uucna cayuaes N, [Monyunm ofecnevennocTy P COOTBETCTBYIO-
X 4aeHoB psna K. Ecin 3TH Touku HaHecTd Ha rpacuk o'rxna,um%an
1o ocH abeice oGecneyenHoCTs p, a no ocy OpAMHAT SHAUCHH S K, 10 nnagp-
Hasl KpUBasi, NPOBE/ICHHAS 4epe3 5TH TOuKH npelcTaBUT coboi
00ecreyeHHOCTH rOfOBBIX BENHUHH CTOKA, e

Takum o6pasom, kpuBasi oBecreuennocTH NOMTY4YeHa M3 FHCTOTDAaMMbI
PACNIPEIIE/ICHAS MYTEM MOC/IEN0BATETLHOrO CYMMHPOBaHHSA IIaCTOTpl‘IOHB-
JICHHS] H3YYaeMOH BEMHUHHBI B MNpefeNax BHCTICHHbIX HHTEepBanos. Ilpu
NMPEBPAICHHE [HCTOTPAMMEL paclpeieneHns: B KDHBYIO st moJt ;-leHgﬂ
obecneyeHHOCTel HeOBXOAHMO CYMMHPOBATh GECKOHEUHO MaJibie BEJlﬁqHHbI
TO €CTh HHTErpHpPOBAThH KPHUBYIO pacmpefesneius. HMurerpan kpusoi pac:
NPCACIEHHST NPHHATO HA3BIBATH TEOPETHUECKOI KPHBOH ofecneyeHHOCTH
CaefloBatensno, mis MOCTPOCHH S KPHUBOI 00eCTeueHHOCTH rO0BOro CTOKE-I
LYZKIIO NPCABAPUTENBIO OCTPOHTL KPHBYIO PACIIPEAeIEHHS 3THX BeJIHY
a 3aTeM ee IPOMHTErpHPOBATH. o
HOJ'II(;I}II)(I(;IHBHBOJR NOHATHA KPHBOH pacnpelieieHis Mbl HCXOAHIN U3 npen-

15 HaTH4HsA OYeHb IJIHHHOIO psafa HabmoleHuii mo cToxy. [Ipax-
THUECKH TIOCTPOCHHE KPHBOH pacnpefeicHus FHAPONOTHYECKUX BeIHUHH
(ronoBeIX pacxonos, MAKCHMAJIBHBIX, MHHEMABLHEIX H T. /.) HeNOCpPEeacT-
BEHHO 110 AaHHBIM HabMI0/eH T He Ipe/cTaBTseTcs BOBMOKHBIM BBHJ pHe,zxo-
CTaTouHOCTH JaniblX. OcoleHHO ca1aBo ocBewaloTes NaHHBIME Hagmone-
HHH BEpXHHH W HIXKHHI YYacTKH KpHBOIi pacnpefienenus, xapakrepusyio-
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mue HauboJblxe U HauMeHbIle 3HAUEHH S CTOKA; 5TH y4acTKU SIBSAIOTCA
HauGosee BaXXHbIMH B pacueTax CTOKa. TeopeTHdecKH CTPOruX 060CHOBaHUH
JJis BLIBOAA ypaBHEHMS KPUBOH pacnpefesleHHsl T'HAPOJIOTHYECKHX SJe-
MEHTOB TaKXKe HeT.

TTosToMy TeopeTHUeCcKyl0 KpPHBYIO 0O0eCcrneueHHOCTH TI'HAPOJOTHYECKHX
BEeJIUYKH, B TOM UHCJIE M TOJOBOTO CTOKA, CTPOAT Ha OCHOBAHHM MaTeMaTH-
YECKMX KDHBBIX pacrpefesieHusi, Haubosee MOJHO OTPAXKAOUUX XapakTep
U3MEHUYHBOCTH TUApOJIOrHueckux BenuuuH. HauGosbiiero pacmpocTpane-
HHUS B CHAPOJIOTUH IONYUHJIH OGHHOMHaNbHAsI KpUBasi pacrpelenenus (13-
BecTHasl TakxKe Kak kpubasi [lupcona Il tmna) 1 KpuBLle TpexnapameTpu-
uecKoro ramma-pacrnpejenenusi, paspaboransele C. H. Kpunxum u M. O,
Metkenem.

BunoMuanbHast acCHMMeTpHUHAs KpUBasl B NPAKTHKY THIADONOTHYECKHX
pacueroB B CCCP 6buia Benena 1. JI. CokosoBeckum B 1930 r.

YpaBHeHHe acUMMeTpHuecKod GMHOMHANBHOH KpHBOH pacnpefeneHHs
B AuddepeHunansHoil dopme npu Hayase KOOPAHHAT B TOUKE MOJBI (CM.
puc. 19) umeer BuA:

X P \’Z‘
y=ye 7 (1+5)°, (107)
rlie X — NepeMeHHble 3HaueHHsi paccMaTpUBaeMOH TUAPOJIOTHYECKOH Be-
JMUMHBL (26CIHCCHl KPHBOH pachpeleneHns);
Y — COOTBETCTBEHHOE 3HaueHHe YacTOTH (OpAHHATEI KPUBOH pacrpe-
JlesieHns);
Y, — MOJaJibHasi OpAMHATA KpPHBOM;
e — OCHOBaHHE HaTypasbHBLIX J0rapudMoB;
d — pajuyc acHMMeTpHH;
@ — paccTosiHHe OT MOJBI JIO JIeBOrO KOHIA KPHBOH.

Kpome Ttoro, GuHOMHanbHasi KpuBasl paclpejeseHUs] BIOJHE Ompefe-
JISieTCsl CeAYIOUMMH TpeMs BesnuvHamu: x, C, u C,. DTH BeJIMUMHBI Ha3bl-
BAIOT IapaMeTpaMy TEOPETHUECKOH KpHBOil 06ecneueHHOCTH,

[Tapamerpsl x, C, U C; MOXXHO ONpEAENUTb AJst JHOOOro MHAPOJIOruye-
CKOro psja i Ha OCHOBAHHH HX NOCTPOUTL OMHOMUANLHYIO KPUBYIO pacmpe-
JleeHn .

Kax BugHo us Belpaxkenus (107), TouHoe MHTErpupoBaHue GHHOMH A b-
Hoft KpuBoifi HeBo3Mo2KHO. [Tostomy C. W. PuiOkuH npoussen npubiurxeH-
HOE HHTErprupoBaHUe 3TOH KPUBOH M COCTABHJ TabIUIBI OTKJIOHEHHH Op-
AWHAT KPUBOH 06ecneucinocTy OT CPeAHero 3HaueHust nMpH kospduupente
Bapuanuu C,==1 B 3aBHCUMOCTH OT Kos(uuuenra acummerpuu C; 1 oGe-
crneyeHHOCTH p (cM. npumoxkenye 1). C momompio tabnunst C. Y. Prikuna
OpAMHATHl TEOPETHUECKOH KPHBOH 00ecHeueHHOCTH BBIUMCJISIOT O 3aBUCH-
MOCTH!

K,=2C,+1, (108)
rie K, — opauHata KpuBO# 00ecneueHHOCTH NPH sajaHHO# ofecreueH-
HOCTH p;

70

v

w}w"'\& PR g ST

@ — TabnnuHoe OTKJIOHEHHE OPAMHATL KPHEOH OGECIeYeHHOCTH OT
cpeanero sHauenus: npu C,=1 u 3anantom Cj;
C, — KosdduumeHT Bapuauuy.

3anaBasicb pasUUHBIME  OBeCeUeHHOCTSAMH p (1%, 5, 10, 20, 50
W T. 1.), 10 Belpaxkennio (108) HaxonaT opauHAaTEHI kpusofl K, # o Haﬁ'neﬂ-
HbIM TOYKaM CTPOSIT TEOPETHYECKYIO KPHBYIO oGecrnieueHHoCTH. ’

Ilo KpuBoIt 06ECIIEUEHHOCTH MOXKHO YCTaHOBHTb, B KaKoil Mepe obecre-
UeH HeOOXOMUMBII AVl HCTIOIB30BaHUs OGheM CTOKA, KAKOBb! €ro npefesb-
ubie (HanGosibllue M HaUMEHbLIHE) 3HAYCNHSI, WJH pelunTs 06paTHyIo 3afa-
4y: N0 OCECTIeYeHHOCTH YCTAHOBUTbL BENHUHHY CTOKA.

OGecreuennocTbio THAPONOrHYECKON BeTUUNIE  HA3LIBAETCH BEPOSIT-
HIOCTb NIPEBLILLCHNST PACCMATPHBACMOIO 3lAUCHHST IMAPOIOTHYECKON BeMU-
YMHBl CPEl COBOKYIHOCTH BCEX BO3MOXKHBIX €€ 3HaucHUL.

Hucio et N, B TeyeHHe KOTOPBIX PACCMATPHUBAEMOE SBJICHHE (BesTHuM HA)
MOBTOPSIETCST B CPEAHEM OAMH Pas, HA3BIBAETCS NOBTOPAEMOCTHIO MHAPOJIO-
FHYECKOTO sIBNeHUs] (BEJUUMHEI).

OGecneyeHHOCTb p ¥ TIOBTOPAeMOCTb N CBA3AHDI MexAy coboll caenyro-
UM obpazom: :

npu p<50% (A19 MHOrOBOAHBIX JeT)

_ 100

2 (109)

npu p>50% (a9 MaSOBORHBLIX JieT)

100

= 50— - (110)-

3Hask MOLYJIbHBIE KOS(MUIMEHT 3afaHHON 0o6eceueHHOCTH K, u 3naue-
HUE CPEIHEero apu(MEeTHYeCKOro x A/Isi AaHHOrO psifia, MOZKHO OTIpeAeNUTh

aCOJIIOTHOE 3HaueHHe CTOKa TpeGyeMol ofecreyeHHoCTH:
x,=K e

(111)
Q,=K,Q,. (112)

CriefoBaTesIbHO, MPAKTHYECKH 3a11aUa YCTAHOBJICHHS KONEGAHMI rOZOBOTO
CTOKa COCTOMT B OMNpeleseHtH [apaMeTpoB TeOpeTHYeCKOH KPUBOH obecie-

yeHHOCTH (x, C, u C,) M B NOCTPOCHHH ¢ NOMOIIBIO TaGMHI TOH KDHBOH,

paCCMOTPEHHaH 6HHOMI/I3JII>H3H ACUMMETpHUHAadA KpuBas pacnpenese-
HHSE alyia wypokoe npakTuyeckKoe IIpHMENEeHHE U B TeyeHUe AJIUTENBHOIO
BPEMEHH SIBJISIaCh [OYTH E€JMHCTBEHHBIM cnocofoM pacuera KoneGaHHi
CTOKa (rO0BOro, MaKCHMAJbHOrO, MHHUMAJBLHOTO H ap.).

B To xe BpeMst acuMMeTpHuHAs GHHOMHAMLHAS KPHBasi UMeeT psiff cy-
IIECTBEHHBIX HENOCTATKOB, K KOTOPBIM OTHOCSITCS OTPaHHYEHHBIH HUIKHUIMN
npenen C, U HeOrpaHMUEHHBIH BEPXHHH mpefen KpHBoi. UToGbl BhISCHHTH
9TO MOJIOXKEHHE, BEepHEMCsi K GHHOMMAIbHON KDPHBOI pacnpeneneHus (cm.
puc. 19), OTKyAa BHAHO, YTO pacCTOsHHe

a’+d= 1 —KMKH'

HJIH

(113)
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[lpu uHTerpupoBaHHM OHHOMHAIbLHON KPHBOH MOJYYeHO:

atd=2e, ‘ (114)
S
ConocraBnsis 3TH YpaBHeHHH], no.nyqaeM:
2C,
C: =1- Kmuiv
OTKYZa ‘ , ;
= 2"
Com - | (115)

TMonyueHHOe BbIpa)KeHHE BIePBLIE BBEACHO B TPAKTHKY pacueToB
C. H. Kpunkam u M. ®@. Menkenem. Ilockonbky mnpefenbHoe MOJOXKEHHE
JIeBOro: KOHUA KpuBoil pasHo Hymo (K,,,=0), u3 Bolpaxkenus (115) cae-
AyeT, uTo HIKHHM npelenom C apisercs yABoeHHoe 3HaueHue C,, TO
ectb C; =2C,. ' :

TaKHM o6pa30M Anst GHHOMHAIBHOA aCHMMETPHYHOH KPHBOH Racmpe-
JleleHnsT BeJnHuMHa Koa(pduimenTa aCUMMETPHH 3aKJ/OYaeTcss MexIy cie-
NYIOWKME TIpefeaMHu:

2C,
=Ko - (116)

Aunanusupys seipaxcetine (115), ycraHoBUM moJioykeHue Hayana OuHO-
MHaJLHOH KPUBOH pacrpeieneHHs NPH Pas3iIHYHBIX COOTHOMWEHUAX CyH C,,.
Tlpu C,=2C, Benuuuna K,,,,=0, 1, KaKk yxe OTMeuan0oCh, KpUBas BBIXOZUT
u3 Hauaja KoopAuHat (puc. 21). .

Ecnu C>2C,, 10 K, >0, Hauag0 GHHOMHAIBHOM KPUBOH OTCTOUT
BMpaBO OT HyJis Ha BenuuuHy K., Hakoren, ecin C,<<2C , yTO cooT-
BETCTBYET paclpeleseHUI0 rofl0BOTO CTOKa B 3aCyLIMBEIX paloHax, TO HO
Buipaxenuto (115) MuHMManbHOe 3HaueéHue K ;. JAOMKHO HMETh OTpHIa-
TeJIbHOE 3HAueHHe, UTO MPOTHBOPEUHT (H3HUECKO!H CYLIHOCTH SBJIEHHS.
Takum ofpasom, A1s cayuas, xorda C<<2C,, OuHOMHanbHass KpuBas
HempuMeHHMa JJisl pPacueToB CTOKa.

2¢,<C, <

£%

Puc. 21. Kpusble pacnpenenenus (a) u obecnedeHHOCTH (6) MPH pa3AHuHbIX
coorHouwenusaix C, u Cy:
1 — Ce=2Cy; 2— Cy<<2Cy; 3 — Cy>2Cy.
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B cBsA3M ¢ 3TUM HeMaso HCClefoBaTesel MBITATHCh NPUMEHHTh K aHa-’
JIU3Y THAPOJNIOTHYECKUX SIBJAEHHI Apyrue cXems! pacnpefenexus. Oxxako
HaubGosee oOuiefi oxasanach cXeMa pacnpejeseHus, NpPeAJOKeHHas
C. H. Kpuuxkum u M. ®. Menxenem.

C. H. Kpuuxuii u M. ©. Menkenn (1946 r.) moayunsin ceMedcTBO KpH-
BBIX pacIipefie/ieHusi, B OCHOBE KOTOPOro JIeXKUT AoTylleHHe, 4TO HEKoTopas
dysxuds x® uccnenyemoit BeNUUMHBI NOAUHHSETCH 3aKOHY FaMMa-pacnpe-
JleJIeHu 1.

YpaBHEHHE 3THX KPUBBIX HMET BHA:

ray+H\T_ 1 o Pty x1F
==Y (X xp { — | 2P0 ¥ :
v= (") e () eXP{ [ I x:l } (117)
rae I'(y) — cuMBoa raMma-QyHKIHUH; .

v u b — napaMeTphl, CBs3aHHbE TPaHCLUEHAEHTHHIMHU ypaBHeHHﬂMH c

napamerpamu C, H Cs ;
X — HccJefyeMas cayuaifiHas BeJHuMHA,

X — ILEHTP pacnpefieseHus (cpejHee 3HaUeHHeE X).
Pacnpenesnenye, BhIpaXkawoileecss ypaBHeHueMm (117), Takxke ompeje-
Jasiercst Tpemsi napamerpamu x, C,, C, ¥ BOCUT HasBaHHe Tpexmapa-
METPUUECKOro ramMma-pacipeieneHus.
TpexnapameTpiueckoe ramma-pacrpejenenne AONycKaeT JioOble COOT-

nowenust C; u C, (~C—S——_—-1; 1,5; 2,0; 2,5; ...; 6>,

I8 yeM oTJinuaercs oT
4

6unoMuanbHOM acumMerpuunoli xpusoil. Ilpu C,=2C, ypasuenne (117)
COBIIAJlaeT C ypaBHeHueM GUHOMMaNbHOH acHMMeTpuyHOH KpuBoH. Kpowme
TOro, Bce KPUBBIE JAHHOTO ceMelCTBa BbIXOAAT H3 Hauajla KOOpANHAT.

B pesyabTaTe HHTErpHpOBanust KpuBLX pacnpefenesus C. H. Kpunko-
rou M. ®. Menkeyst nosy4eHEr TaGMuibl, NO3BOJSIONINE ONPeAE/ATh Op-
JMHATE TEOPETHUeCKOH KPHBOi 00ecneueHHOCTH K, B 3aBucumMocTy ot Cy,

-%‘— U o0ecrneueHHOCTH p.
v . -
Tabauua wMHTErpaza TpeXnapaMeTPHuecKOro raMMa-pacrpefieeHus

AJ151 COOTHOILEHHU ST —(—%=2 AaHa B npujoxenun 2, Tabauuel Ansa Apyruax
cootHomenufi C; u C, Tp¥BeJeHH B HOPMax MO pacyeTy MaKCHManbHbIX
M MHHHMAaJbHBIX pacxofoB Boabl (1967 r.). -

B kauecTBe mpuMepa, Ha pHUCYHKe 22 npuBeleHbl KpUBhHIe paclpejesne-
ausg maa C,=0,60 u C,;=C,; C;=2C,, C;=3C, 1 COOTBETCTBYIOLIHe HM
KpHUBBIE OGeCIIeteHHOCTH.

Kpusrie TpexnapaMeTPHYecKoro raMma-pacnpeie/eHus HMeloT 60J1ee
HIMPOKHUH AManasoH NPHMEHeHHsl AJIs PasNMUHBIX XapaKTePHCTHK CTOKa,
yeM Jipyrue KpHBble pacnpeleneHusi, B c¢BAsu ¢ 3THM OHYM GBICTPO BOILTH
B IPAKTHKY H B HACTOSsIlI|ee BpeMst HMEIOT IIHPOKOe NpUMeHeH e B pacuerax
CTOKa.

Hponepka TeopeTHUeCKOH KpHBOH ofGecneueHHOCTH. K.ne'rqa'rlca Bepo-
aTtuoctedl. [y NpOBEPKH TeopeTHUeCKOH KpHBOH ofecleueHHOCTH He-
0OXOAMMO CONOCTaBHTh €€ C JAHHBIMH HeNoCpeJCTBeHHBbIX HaOJIIofeHHIt.
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Puc. 22. Kpusnie pacnpenenenus (a)
U 'KpuBble ofecney
C. H. Kpnuxoro u M. &, Menkens. AR

OGecneueHHOCT, HABMIONEHHBIX BEIHUHH CTOKA MOXeT OLITb oI

0 OJHOH H3 CJEAYIOIUX (OpMy: perenena
. m—0,3
P=Gro,5 100 (118)
m
P =g 100%, (119)

rre p — ofecneueHHOCTh HaGMIOAEHHONH BENHUMHBI CTOKA

o0ecrneueHHOCTh); (ommpriccka
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M — NOPSAAKOBLIA HOMep uleHa psifa HaGMIOJeHHEIX BeUUMH CTOKa,
PACTIONIOXKEHHEIX B TOpsike YObIBAHUS,
n — ofllee YUCIIO WIEHOB psja.

[Npyn cpaBHUTENLHO KOPOTKAX PsiAax HabuofleHUH pacXOoXACHUS B 3Ha-
YeHHAX OBECTIeUeHHOCTH, BEUMCJIEHHBIX 10 NPHBEJEHHHM GopMyaM, Hal-
JIIOZlaeTCst TIaBHBIM '00pa3oM B MEPBLIX wieHax psja.

®opmyna (119) pexomennosana (CHulTII-H. 7—66) Ans pacuera Mak-
CHMabHBIX PACXOJOB, Kak Aaomas HauGosee OCTOPOXKHbIA BapUaHT B OT-
HOIICHUH ONPe/IeIeHUs] MAKCHMYMOB CTOKA MaJIOH 00eCeueHHOCTH.

Bosee oGOCHOBaHHOH caeayeT mpusHaTh dopmyay (118), mpumeHenne
KOTOpO# pPeKOMeHAyeTcs sl PacueToB rofoBOTO W MHHMMAJBHOrO CTOKA.-

EcJit TOUKM SMITMPHUECKOH 00ecneueHHOCTH, BBIYHC/IEHHBIE TIO ¢opmyne
(118) mau (119) 1 HameceHHble Ha rpaduK TeopeTHueckoit KpuBoi obecme-
YEeHHOCTH, OCPEAHSIOT NOC/EHIOn, 3HAUHT, OHA MNOCTPOEHA MPAaBHJBLHO.
HecooTBeTCTBHE SMIHPHUECKHX TOUEK H TeOPETHUECKOH KPHBOil obecrneueH-
HOCTH YKasblBaeT Ha HerpaBdIbHOCTb OTPEeNieHHst napamerpon KpuBoft,
B NepBYIO Ouepeib Ha HETOYHOCTL B OTpele/eHuy goaddunuenTa acuMmer-
pun C,. B 970M coryuae HeoGXOAUMO H3MEHUTD cootHouienne C, u C,, ¥ BHOBDb
TIOCTPOUTH TEOPETHUECKYIO KPUBYIO 0GECNeUeHHOCTH.

Kpipast 06ecredeHHOCTH CTOKa, NIOCTPOeHHAA B IPOCTHIX KOOpAHUHATAX,
yiMeeT GOMBINYIO KPHBU3HY B BEpXHeHl M HUXKHEH yacTaX. 310 3aTPYAHSAET
[I0/Ib30BAHNE KPHBOH M rpadUuecKyro SKCTPANONSALMIO KPalHHX y4acTKOB
KpHBOi1, TPEACTAB/SIONMX HAUCOMBIIMEA HHTEPEC NPH [HAPOIOTHICCKHUX
pacuerax. [109TOMy 1A OCTPOEHH S KPUBOH 06ecneyeHHOCTH TPUMEHSIeTCS
crenpanbHasi Kierdarka BepositHocTedt. OCHOBHOE CBOHCTBO KJIETHATKH
BEpOATHOCTEH COCTOMT B TOM, YTO Ha Heil KpuBas obecreueHHOCTH ¢ K03d-
dumuentoM acummerpun C,=0 nonyuaer Bul npsivoit. Ilpn Apyrux sHa-
yennsix C, KpuBble 06ECTIEUeHHOCTH, TIOCTPOCHHBIE Ha KeTIaTKe BEPOATHO-
cTell, UMEIOT BHJ IUIABHBIX JUHAK. IIpHueM KpHBHBHA UX YBEJUUHBaETCH
¢ yBenuueHHeM KO3(uIHenTa aCHMMETpUH Cs.

K/ieryaTKy BePOATHOCTEH MOTYT ObITh C OOBIYHOH H JorapugmMuyecKoit
BepTHKANBbHON MKano#. [1epBhlil THII K/IETUaTKU NPHMEHACTCA 15 KPHBHIX
C yMepeHHOi acuMMeTpHel (C,<2C,), xoTOpas XapakTepHa And rOJIOBBIX
BeUUHH CTOKa, 4 BTOPOH TN — AJIsl KPUBLIX CO 3HAUHTENBLHOH acHuMMer-
pueii (Cs=>2C,). N

[Ipn Hajquune JUIMHHOTO psita HaGmiofeHuH KpUBYIO obecreueHHOOTH
MOIKHO TOJyUHTB, TOB3Ysich popmysoit (118) wan (119) ans onpefeneHus
oBeceteHHOCTH . KaxKA0ro uneHa psijga. IloayyeHnsie TOUKH HaHOCAT Ha
KJeT4aTKy BEPOSTHOCTeH W MO HHUM MPOBOASAT KPUBYIO, NPOXOASALLYIO IO
TOUKAM HJIH 3aHUMAIOILYIO CpellHee osoxkenne Mexay Humu. [TocTpoennas
KpHBas 3KCTPAIOJIHPYETCs 10 30HBI HaHOOJMBIIMX M HAHMEHBIIHX obecne-
yeHHOCTEH.

. KJoieruaTky BepOSITHOCTe!l HCTIOJIb3YIOT TAKkKe AJf ONpeleseHu s k03 (-
(prnMeHTa ACHMMETPHH MyTeM noadopa.

Onpejesenne TNapaMeTpOB TeOPeTHYECKOH KPHBOH —oGecnedeHHOCTH
rOJI0BOr0 CTOKA. IlapaMeTpaMH TEOPETHUECKOH KpHBOH OGeCTIedEeHHOCTH
SBJSIIOTCS TP BEJMUHMHBL CpeiHee apHMeTHUecKoe pAAa, KO PuLHeHT
Bapuamun C, u Kospdunument acammerpun Cj.
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IIpu pacuete rogosoro cToka nepsblii MapameTp KpHBOf oBecreyeHHO-
CTH X TpeAcTaBlIsieT coBok HOpMy crtoka. OnpefiesieHHe HOPMbI CTOKA NPH
Mool cTenenu usyueHHocTH Gaccefina GbiI0 paccmorpeHo B §-2 raaen [V,
OcTaHOBHMCS Ha BO3MOMKHBIX CNOCOGAX ONpeieseHHs ABYX ApYTHX mapa-
METPOB—KO(DDHIHEHTOB BapHALUH U aCHMMETPHH.

Kosbduunent Bapuauuu romosoro croka TIPH HaJIHYHH
é()iHHHX NPOAO/IKHTENBHBIX HAG/IONCHHH ONpEeAeNslOT 10 TeOPeTHUeCKOH

pMyJie:

1
rie @, — HopMa CTOKa (B AaHHOM 0G03HAYEHHU — PacXof, M3/cex);
Oy — CpeAHee KBaJpaTHYECKOE OTKJIOHEHHE OJ0BOIO CTOKA OT €ro
Cpe/lHero 3HaueHus; .
K — Mony/IbHBI KO3PULHEHT, TO eCcTh OTHOLIEHHE FOJOBOr0 CTOKA
K €ro CpefiHeMy 3HAueHHIO, HOpMe, ' :
OtHocuTenbHAST Cpefnsis KBaapaTHyecKas omubKa Koadduuuenta Ba-
pHauvu BoluHcasieTcs no GopMyse: "
. 14 C%
Ec,=1/ 152 100, (121)
IIpu Gosibiuoli M3MCHUMBOCTH TOAOBOrO CTOKA (BeIHUMHA C,>0,5), uro
XapaKkTepHo A/ peK 3aCyUNIMBLIX palfloHOB, Ko3pdUIMEHT Bapuanuu
PEKOMEHlyeTCsl ONPeessiTh N0 METOAY HauGOJILIIEro NpaBAoNoA0GHsS!.
Meto nanGonbiiero npasionooGHs NPEAIOKEH aHIVIMACKUM MaTeMa-
THkoM P. ®umepom B 20—30 rr. XX B. B mpakruke CHAPOJIOIHYECKU X
PACueTOB STOT METOA Hayal MPUMEHATLCS TOMBLKO B MOC/TELHEe BpeMs B pe-
syJabTaTe paspaborok, npogenanusix C. H. Kpuukum u M. &. Meuxkenem,
Meron HauGosbiero npaBloONOAOOHs 3aK/IOYAETCS B TOM, 4TO B Kaue-
CTBE OLUEHKH JUIs1 HEM3BECTHOTO MapameTpa NPHHEHMAIOT TAKOE ero 3HaueHue,
NpH KOTOPOM (DYHKIHSA TPaBAONONOGHS NOCTHraeT HauGOJBLIEr0 BO3-
MOXHOTO 3HAa4YeHHs A8 JaHHOTO psija.
Corsacio Metony HauGOJIBIIErO MPaBAONONOOHA KO3(HMEEHT Bapua-
LHH ONpeAessioT B 3aBHCHMOCTH OT IapaMeTpa A, NpeAcTaBAsIomero co6oi
Cpeanee 3HayeHUe JIOTAPH(MOB MOAYJBHBIX KO3(hHUueHToB K:

2 lgK;
1

n—1

A - (122)
3HaueHue Kospduuuenta BapHauid B 3aBUCHMOCTH OT mapaMeTpa A Haxo-
JuTca mno Tabjuue NPUJIOKEeHHs 3.

OTHOCHTeNTBHYIO CDeJHIO KBaAPaTHUeCKylo OmHOKY KosdduupesTa
BapHalKH, ONpeleNeHHOr0 N0 METOAY HauOGOJIbILErO P aBAONIOAOOU ST, MOKHO
YCTaHOBHTb B 3aBMCHMOCTH OT BeJUYMHbl C, M 4HC/a JieT HaGmoleHui 1o
Tabnuue, npusopumo#i B CH 371—67.
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TOKa
B cooTsercTBuM ¢ HopMamu oummGka C, Npy pacueTax rofosoro ¢

(

: e 0,
Hureppannt sHauennit Cy 0,2—0,3 0,4—0,8 Boanme 0,8

IlonyctumMast cpefHsisi KBaApa- %0 10 5
THueckas ownbka C,

Ecau oTHOCHTeNILHAS Cpeluss KBajpaTuiecKas omnﬁxua C, TpeBolaer
yKasanuble B Tadauie 3 Npejesisl, TO psil HabmnroJeHn i He,tLoc'raTor{gg:
B rTakom ciyuae Kos(puIHenT BapHALMH NPHBOLAT K MHOFOJ‘I(:‘THeMyBHaerHeM
Iy aHaJHTHYECKHM WK rpado-aHannTHIeCKiIM croco0oM ¢ HCMOBL30

% KaM-aHajloram.
nanppix nadjaiofendi no pe
AnanuTuyeckuit cnocod npuBeleHusa K MHOIONETHEMY MEPHOLY COCTOMT

B onpenenesyu C, MO YPABHEHHIO PErpeccuy:

Con Q“’"' \ (123)
C'”Ni / Uila>.Qcp.N’

l—r | 1———
ON,:\

rne N — MHIeKC, O3HAYaloNH, 4TO AaHHAA XapAKTEPUCTHKA OTHOCHTCH
K MHOrOJIETHEMY TNepHONLY; '
N — MHAEKC, NOKa3LIBAOUIMil, YTO Jalinasg XapaKTepHCTHKa OTHO-
CUTCS K KOPOTKOMY INepHO/LY;
a — MHJEKC, O3HAUAIOWMil, UTO Januas XapakTepHCTHKAa OTHOCHTCS
K peKe-aHajory; i
OBOTO CTOKa.
r — KOo3(QPUIHEHT KOppeasiliid rOA ) )
HopMamy peKOMEHJYeTCsl IPHMeHSATh aHaIMTHIECKHU ~"cnocoﬁ npuBene
HES Y TIPOEKTHPOBAHUH THAPOTEXHHYECKUX COOPYHKEHUH I quI KJ1accoB
KAMATATHHOCTH B CJydae Hajuuis MapassiebHbX HaGMioAeHH# B pacuer-
HOM CTBOPE M peKe-aHasiore B TeueHue He Mgﬂee 10 sieT npu Ko3(hdHLKEHTE
menee 0,8.

KOppeJNsldl COJOBOTO CTOKA He , -
pl% ocTaNbHBIX CJyuasx npuBelenne Ko3pduuueHTa Bapnaunncx MHOro
JeTHEMy TEPHOLY BBIMOJHAIOT rpaco-aHaTuTHICCKUM METONIoM. LYIIHOCTD
5TOr0 MeTOfa H3JIOXKeHa HuKe, TaK Kak OH OTHOCHTCS K ONPEC/CHHIO

i ofecrieueHHOCTH.

Bcex Tpex IapaMeTpoB KPHBOH -

,HJHI{) COBEpIIIEHHO HEHCC/IEOBaHHbIX PEK, T0 eCTh NPH MOJHOM OTCYTCT
BUM [HAPOMETPHUerKHX AaHHBX, KOS((MUIMEHT Bapuauuy rolloBOTO CTOKa
ONPEAESIOT N0 KapTe H30MHKH, 10 METONy aHaNOTHH WIH IO SMIHpUHe-
CKHM MyJaM. : )
‘ On%xe)geﬂeﬂﬁe C, 1O KapTe H3OMMHUH aHAJIOTHYHO ONMPEACNECHHIO N0
KapTe HOpMBI cTOKa. KapTa KoshduiuenTos BapHauiu (pznc. 23) npuroixa
A5 peK ¢ momaaamu BofocGopa ot 1000 1o 30 03?(3 KM% TP OTCYTCTBHM
: eBblaomeil 2—3%-.
03ep WJIH TpHU O3epPHOCTH, HE MP

I,J[LT[H momiazeil Bogoc6opos Gomee 50 000 xu® KOQ(D?)HU.H(EHT BapHauuH
ONpeeJISIIOT N0 aHAJNOTHH C APYTHM H3YUEHHBIM GaccefiHOM.
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Puc. 23. Kapra KO3((UUHEHTA BapHALHH TOKOBOTO CTOKA.

s gt

Pacuer koadduurenta Bapuanuu cToKa pek ¢ MIOLIAASIMU BOLocGOpOB
Mmenbire 1000 xx? BBITOMHSIOT MO popMyse:

Co=Cy,, B2, (124)

rae C, .4 Q,, ,— KO3pUIHEHTE H3MEHUMBOCTH U HOPMA CTOKA JJIsT peKH-
arrajora.

Hns pacuera KoahduLHeHTa BaDHAUUK [0JOBOrO CTOKA B HEH3YUEHHbIX
BacceifHax paspabotad paj smnupuueckux Qopmyna. Bee stu dopmyisl
B SIBHO{l WK HeABHOH (OpPMe YUHTHIBAIOT 3aBHCHMOCTb KO3(dHIMEHTa Ba-
pHALMY OT H3MEHUMBOCTH 10 TEPPUTOPUH KJIUMATHUECKHX (PaKTOPOB CTOKA
¥ OT peryaupyiomefi poayu peuHoro HaccefiHa.

[lepBas Taxast opmyna npemnoxena B 1930 r. 1. JI. CokosoBCKHM
s pex esponeiickoit uacty CCCP:

C,=a—0,0631g (F+1), (125)

rje a — napameTp, YUMTHIBAIOLIHH KJIMMAaTHYECKYI0 M3MEHUHBOCTb CTOKA,
onpejienifieTcs Mo KapTe U30JMHHI /s LeHTpa TsekecTH OaccefiHa. 3Haue-
HHe KJuMaTHyeckoro napamerpa a B opmyJe JI. JI. Cokonosckoro M. 2.
leseneB BnocneACTBUHE pacuindpoBan Tak: :

a=0,78—0,29 1g M,, (126)

rie M, — HopMa cTOKa, 4/cex ¢ 1 km?.
dopmyna (126) npurogHa B Auana3oHe H3MEeHEHHS HOPMBI CTOKA OT
1,6 mo 15 ajcex ¢ 1 xm?, 10 ecth ans Gonbmed yactn CoBerckoro Coosa.
Jnst o3epublx palionos, no npepjoxennto M. 3. [lleseneBa, BBOguTCH
JIONONIHHTENbHBI WIeH, YUUTHIBAIOMHUH BJIMAHHE 03€PHOrO, PETYINPOBAHH A
Ha Ko3(huuueHT BapHauuy, U GopMyJia IPUHUMaeT CAedYIOMHi BUI;

C,=0,78—0,291g M,—0,0631g (F+1)—0,081g (fo - 1).  (127)

3peck f,, — maomaAL 03ep Ha BojocOope B MPOIEHTAX OT BCeH IJIOMAiH
Bacceiina.

Tocsie 3Toro Gbl1 MOJAYUeH psifi APYTHX SMIHPHYECKHX 3aBHCHMOCTEM
s onpefenenus C, rogosoro ctoka (popmysiel C. H. Kpuukoro u M. ®.
Menxkens, H. 1. AutonoBa u ap.). Onxsako HauGosblilee pacnpocTpaneHue
B npakTuke noayuusa dopmyna . JI. CokomoBCKOro, KOTOpo# # peKoMeH-
JyeTcsl ToNb30BaThCs A8 onpeflesenus C, B HEH3YUEHHBIX 03epHBIX Gac-
ceiinax topmynost (127). ,

B pesyabTare ananuza u 0600MmIeHHA GOMBIIOr0 KOJHYECTBA JAHHbIX 10
roioBomy ctoky pek Coperckoro Corosa K. I1. Bockpecenckuit (1962 r.)
nonyuuy oburyo Ans Beed Tepputopun CCCP ammuprueckyio Gopmyay Biia:

A
CU_W’ _ (128)

rie A — mapameTp, ONpelessieMbli MeTOAOM aHa/JIOrMH, TOACTAHOBKOMH
B OpMyJ1y H3BECTHOIO JUIsl peKH-aHajnora Cy.
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OTClofia |
o=2 =g (137)
U3 ypasuenus (133) Hafiflem 3HaueHue cpeiHero apudMeTHUECKOro:
Qo = Qso _OQ(D (pam Cs)»
Uy
Qo = Qso _OQquo- (138)

7) u (138), ompene-
3uauenns @, (Dw,'(D%/,l Bxoasmue B copmyast (137) u (138), omp
JISIIOT 10 TNIPUJIOKEHHIO 4,

Ha ocHoBaHuM nosyyeHHBIX BEHUYMH 0 U Qp BeMHCJSEM KO3(pDUIHEHT

Bapuanuu:
a
C Q

=g
TouocTs oOmpefie/IeHHsT H3J0KEHHBIM CIOcO0OM MapaMeTpoB Kpnigg
obecreyeHHOCTH 3aBHCHT OT 00OCHOBAHHOCTH l'IpOBEI(gHHH SMHP;I;I;:(JQ
g ; ITh 3HAY 3
i JIHHe psfa omubKa MoKeT 6b
kpusoil. [Ipu HebosbIuoit A o,
2 BOCTH I'ojloBoro c¢toka. [Tosromy np
OCODEHHO MPH CHIBHON H3MEHUH e
& eTHeMY TIepHOLY
amMeTpsl IPUBOASIT K MHOIOJ
KoM psafe HabmoAeHui nap DR o
: rpaduKy cBA3H p
ce- HBeJieHHe OCYILEeCTRIAETCS 0
A e 71 ble BeTMUHHBI CTOKA
ka. C 3To# LeNbIo rofoB
[eUeHHBIX BeTUUHH OJOBOrO CTO HEL CTok
i H aHaJOTHYHOM) 33 MEepHOJ C 3
B ofonx Oacceiinax (H3yuaemom e
Hab/rodeHuil BLINUCEIBAIOT B NOpsi/ike yOLIBaHHA H nop{;p;n:; gi:pnoﬂﬂpTuzchylo
I0JeHHSM B 4HAJOTE CT !
cBsi3u. [lo muHoroneTHHM HaG/I ]
KpHBYI0 o0ecneyeHHOCTH rofloBOTO CTOKA, ¢ KOTOPOH CHUMAIOT TPH ongpéi;:
OpAMHATEL (o, Qso.a H Qs ,- [TONB3YsICH rpadHKoM CBASH paBHOOGe i
= 22 " ) k: _
ngHHx BeJMYHMH CTOKAa, MO ONOPHBIM TOYKaM KPHBOH 6acc%1212§e31:linQ
M Is
NOpHBIE TOUKH B HU3yYaeMO
HaxoAAT COOTBETCTBEHHO TPH O 3
Q Jb . JaapHelmui pacuerT napameTpoB KPHBOH o6ecnequHocngacHT§é<;
B g)éccggme C KOPOTKHM DfIOM HaO/I0feHH!l BeAyT B MOpSIAKE, ONH
aHee. ; A B
; CTAHOBJEHHE XPOHONOTHYECKOTO PAAA IOJOBBIX PACXOHOB C nomoné}n ;
KPUBBIX oOecneyeHHOCTel. [IpuU BONOXO3SCTBEHHBIX pacueTax ngTo 11(13
roJI0BOT
B TCOPETHYECKOM ONPEJeNEHHH IO i
BO3HHKaeT HeoOXOIUMOCTb i
IU151 XPOHOJIOTHYECKOTO Psijla NoC/efOBaTeNbHbIX JIET IIPH OTCYTCTBHM JAaH
HBIX HabsofleHuH. .
Pewienune 3toit 3afaud 6bl10 npenoxeno I, 6H I/I?agilz;zl}\{a(.) lg}g)ngggo
H -
] 3KO pacroJIoKeHHBIX 6acceit
BaHO Ha IONYIIEHUHU: Ha 6u . Susixo-
[ H) B OLHH H Te XK
a (paBHHHHOH TeppUTOpH
reorpaguyeckoro paioH i ) B O U Te e K
aeTcsl rofloBOH CTOK OMHAKOBOH
JlapHble rofibl HabJo, B p O .
Ho# uact CCCP Haxopn p
HomycTuM, 4TO B paBHHH fiou Ana Cac:
B BUSIMH KJHMMaTa U JaHiuagra.
cefiHa ¢ aHaJOTHYHBIMH YCJIO « Ja
HUX HMeeTCS PSIl CDeIHErOJOBEIX PACXO/0B 3a NPOJOKUTENbHBIR TIepHOT

B npyrom Gacceitne nanHEe HaGMIOAeHUH OTCYTCTBYIOT. TpeGyercs ompe-

AEJHUTh CPEAHErod0OBLIC pacXoAbl B 3TOM Oacceline 3a PAL JET.
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C s10#t nesbio crposit KPHBLIE 0GECTIEYeHHOCTH FOZIOBOTO CTOKA B ofoux
Gaccefinax. B nepeom Gacceitte, rae umerorcs AanHble HaGnioAeHui, napa-
METPEI TEOpeTHYECKOH KpHBOj obecnevenrocty ( Qo0 Cp,a 1 Cs,.) onpene-
JAOT 110 5THM AaHHBIM. [o Hafinen by lapamMeTpam, Nonb3ysch Tabannamu
Pri6kuna wan TpexXnapaMeTpuuecKim aMMa-pacripefieienueM, CTposiT
TEOPETHUECKYIO KPUBYIO 0GeCneueH HocTy FONOBOTO CTOKA B MOAYJBHEX KO-
adunuentax: K =TI (p).

Bo Bropom — ne H3y4eHHOM — GBaccefine llapaMeTpbl KpPHBOH ofecne-
HYEHHOCTH MPUXOAUTCS ONpeNeN AT TIPH OTCYTCTBUH HaGMIOACHUH, 8 HMeHHO:
Qo 1o KapTe Hzonnunit; C, — 1o KapTe H30MHHUEY HIH TIO SMIOMPHYECKOH
opuyite; a C,=2C,.

Takum ofpasom u AJI5T HEM3YYeHHOro GaccefiHa MOKHO IOCTPOUTL Teo-
PETHYECK YIO KDUBYIO 06eCeyeHHOCTH FonoBoro croka K,=f (p).

ITo npepnoxeruio T, T1. HBanosa, ofecneuennocts CPeHerofioBLIX pac-
XONOB MJIsT OMMUX M TEX JKe JIeT cuyTaloT OlMHAKOBOH B 06oux Gaccelinax.
s kaxzoro umeromerocs pacxona B u3yueHHOM Gaccefine BhuMCSIOT

K, ZQ& H 0 KpuBoki obecneueHHocT ¢T0Ka B smoM Gacceiine HaxonsT
0,a

€ro ofecneyeHHoCTs p,. OtxnagbiBas snavenns P1 Ha BTOPOH KpUBOiH o6ec-
[ICUCHHOCTH, HAXOASAT COOTBETCTBYIOMME efj MORY/IbHBIH KOsdduiment K.
Pacxon Boast 3a s1ot rog B HeH3yueHHOM GaccefiHe onpefenuTes Kax Q=
=K1 Qo. Tax MoxkHO TMOJTyUHTb PACXO/IBl B HEM3YUeHHOM Baccefine 3a Bee ro-
Abl, 38 KOTOphle MMelOTCH HabuiofeHus H3yueHHOM Gaccelike.

§ 4. Bayrpuronosoe pacmpenerenue crora

YCTBHOBJIEHI/IE SHE{OI{OMEPHOCTeﬁ BHYTPHIOA0BOTQ X0Jla CToKa PEK umMmeeT
BaxKHoe HayuHoe u NpaKkTHYecKoe 3HaueHHe, Tak KaK Ha €ro ocHoBe Benercs

SAACTBEHHBIX wesefl, ompedensioTes OCHOBHEIE NAPaMeTPhbl THAPOTEX Hi-
YECKHX COOpYIKeHHMI,

Bmecre ¢ Tem yeranosuts Paclpefieiente CToKa B rofy OYeHs CJI0¥KHO npu
'MAPOIOrHuecKHX pacyetax. 1o o6bACHseTes TEM, 4TO Ha BHYTPHUTOZOBOE
pacnopeienenne cToka BAHACT Henbf PAA pu3uKo-reorpaduueckux thakTo-
POB, KONHUECTBEHHBIH yueT KOTOPLIX wyacTo 34aTPYAHCH.

B nepsyio ovepens pacmpesenesne cToKka 3aBHCUT o H3MEHeHHs B Te-
HER#E rojla 0CaAKOB U TeMIepatypbi BO3LyXa, a cieloBaTenbHo, | Henape-
HEs. Kaumatuyeckue aKTOpEI HMeloT feorpauyeckyio s0HambHOCTL, yTo
TNO3BOMHIO pa3paboTaTh KaaccHpUKANo PEK 10 BHYTPHIOOBOMY pacnpe-

- Aenennio ctoka. HanGomee ofochoBaniofi g HACTOsALIEee BpeMs fBJsieTcs

Knaccnukanns B. J1. 3afikopa (cm. rnasy III).

Kpowme KIMMATHUYECKHX, Ha pacnpejiesienne cToka BIHSIIOT Jpyrue
dusuko-reorpaguueckme (aktoper, BhIpaaromy e ECTECTBEHHYIO 3apery-
JIMPOBAHHOCTE cToKa B Gacceiime, K 5T0H rpynmne bakTopoB oTHOCSTCH:
pasmep u pesved Sacceiina, HIPOTeOJIOrHYeCKOe CTPoeHe €ro, 03epHOCTS,
SaJIeCCHHOCTh, 3a60JI0UeHHOCTL, B ofieM cayyae ¢ YBEIHYCHHEM 3apery-
JIMPOBAHHOCTH CTOKA pacmpelenenne ero B TEUEHHE rojla BhIPABHHBAETCS:
YMEHBLIACTCST BeJHYMHA MABOJAKOB YBETHUHBAIOTCS DAaCXOAbl B MEMeHs.,
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HauGonbieli perynupylomel cnocoGHocTh0 06nagaoT o3epa, 3azep-
JKUBaKoiye GoJbIIMe KOJNHYECTBA TaAblX M JIMBHEBHIX BOJ, YTO HPHBOZHT
K PacTsAIrMBaBUIO NOJOBOAbS MJIM NMABOAKA U YMEHbUIEHHIO MaKCHMalbHbIX
pacxofoB. B nepuos MexxeHH NMPOMCXOAUT NMOANUTHIBAHHE PEKH U3 03epa U
MHHHMAanbHBIA CTOK yBenuuuBaeTcs. TaxkuM o6pasoM, o3epa BbIpaBHHBAIOT
CTOK B TeueHHe rofa. Peryjupymouas cnocoGHOCTb 03ep 3aBHCHT OT HX
IJIOIaAY M paclosoxeHns B OaccefiHe. Bosee agdekTuBHO felicTBHe 03€p,
pacnoyio}KeHHbIX B HUXKHeH uacTH GaccedHa.

Bausiue neca Ha pacnpefiesleHHe CTOKA B FOAY COCTOUT B yBEeJIHUEHHH
MPOJOJIKUTEJLHOCTH TOJIOBOABS (BCJIEACTBHE YIJIMHEHHS CHEroTasiHMs)
U B IepepaclfpellelleHHd NOBEPXHOCTHOrO M IMOA3eMHOro cToka. JlecHble
nouBkl 0b6aanaT G6oMbIIOH HEGHABTPAUMOHHON criccobHOCTBIO, G1arojapsa
yeMy 4YacThb IIOBEPXHOCTHOIO CTOKA NEPEXOAUT B MOA3EMHBIH, NONalalomui
B PEKY B IEPHOJ MezKeHH. B ¢Bsi3u ¢ 3THM B JlecHBIX OacceliHax HabJioaeTcs
CHH)KEHHE IIOJIOBOAHOIO M TIOBLILIECHHE MEXEeHHOIO CTOKa.

ITouBeHHO-Te0JIOTMUECKHE YCHOBHSI TaKKe HTPAlOT 3HAUMTENbHYIO POJb
B pacrpelleleHHHu rofoBoro croxa. Ecnu noussl B 6accefiHe BOAONIPOHULIAE-
Mbi€, TO 60.7151113;{ 4acTb BBHINIABIIMX OCAAKOB IPOCAYMBAETCsI B 3eMJIIO H
HJeT Ha NONOJHEHHe 3allacoB PyHTOBLIX BOA. Hamuurne B Gaccefine moml-
HBEIX BOJOHOCHBIX IOPM3OHTOB, ApPEHHPYEMBIX PeKoil, IPHBORUT K yBeJH-
YEHMIO MEXKEHHOIO CTOKa, a CJieJloBaTeNbHO, K BBHIDaBHHBAHUIO FOJOBOTO
CTOKa.

C yBenuueHneM mjomand OaccefiHa peka OOBIYHO ApeHHpYeT Gosee
rnyboKHe W BOJAOOOU/IbHBIE BOAOHOCHBIE TFOPU3OHTHL. IlosToMy miomans
OacceliHa sIBJIsSIeTCS KOCBEHHBIM IIOKa3aTeseM IIOJ3eMHOro NMMTaHUS U Me-
JKeHHero CToKa (BbIpaBHEHHOCTH BHYTPHIOJOBOTO paclpefiesleHust CTOKa).

Pacnpenieaernie cTtoka B TOAY MOXKeT 3HAUHTENbHO U3MEHHTBCS B pe-
3yJbTaTe XO3sHCTBEHHOH AeSATENILHOCTH yenaoBeKa: CTPOMTeNBCTBA NPYLOB
M BOAOXpaHUJIUIL, OCYHreHnsi GOJIOT, YCTPOMCTBa JIECO3aMIUTHBIX IOJOC,
[POBeJleHHs] arpOTeXHHUYECKHX MEpONpHUATHH. .

OcHoBHOe Ha3HaueHHe NMPYAOB M BOAOXPAHUJ/IMIL COCTOUT B PeryJyupo-
BaHUM CTOKd, TO €CTh B €ro nepepacnpeneneHuy U3 MHOTOBOAHBIX CE30HOB
(BecHa W OCeHb) B MaJOBOJHBIE (JIETO) C LEeJbI0 UCHOJNB30BaHHA HAKOIJIeH-
HOH BOJbI JUISI OpOIeHHs], BOAOCHaGKeHus, sHepreTHKH U T. A. Boloxpa-
HHJIHIIA, KaK ¥ 03epa, YBeIHUUBAIOT IPOAOKUTENBHOCTH BECEHHEr0 M0JI0-
BOAbSI ¥ IIOBBIIAIOT MEXeHHBIH CTOK.

Ocyuterune GoJIOT MyTeM MPOJIOKEHHU T KaHAMOB K PeH NPHBOJMUT K CHH-

JKEHHIO YPOBHSI IPYHTOBBIX BOJ, B pe3yJbTaTe 4ero yBeJHUMBaeTcs MOII-
HOCTb JesiTe/IbHOTO akKymyaupyiouiero ciaos. Ilox geficTBueM ocafku, yi-
JIOTHEHHS U pasoxeHns Topha yMeHbIIaTcs KO3(Q(UIMeHTh (PUIbTPaLMH.
BcesenctBre aTOoro Ha oCyIIeHHBIX 60M0Tax 3afep2KUBAIOTCA Tajble U JOXK-
JieBble BOJIBI, MeLTEHHO cpabaThiBasiCh B MEXKEHHBIH NepHOJ, UTO BHI3LIBAET
CHH2KeHHe MaKCHMalbHLIX DacXOf0B M yBeNWueHHe MHHMMAJbHBIX.
BuinsiHie mosie3amMTHBIX TOJIOC Ha pacnpejeseHde CTOKa B rOAY aHa-
JIOTUYHO BJIUSIHHIO Jieca, HO OHO CKasblBaeTCs HECKOJbKO CHJAbBHEE onaro-
Laps 1eaecoo0pasHoMy pasMELIeHHIO pacTUTENbHOCTH M0 Bogocbopy.
BausiHue arpoTexHUUYeCKUX MEpOTNpPUSTHil (TPaBONOJBLHOH CHCTEMBI 3€-
miefienusi, o6palOTKH mOuBbl, 0OBAJIOBaHHdA, CHErosajlepxaHus U Ap.)

84

COCTOHT B 3a/I€DXKAHUN B/IACH Ha NOJISIX H NONOIHEHHH 3a1acOB CPYHTOBBIX
BOZ, 4TO NPUBOAHT K YMEHBIUEHHIO BECEHHEro CTOKA H YBEeJIHYEHHIO Me}xex-r‘-
HOTO, TO €CTb K BbIDABHHBAHHIO CTOKA B TEuECHHe roja.

e (ﬁf;g:gnroaosoe pacnpefiesienye CTOKa Jiist KaKoro-au6o OYHKTA peKi

e g I:::IIO .HOCTOHHHbIM, 4 H3MEHSETCS U3 roja B rOA U NPHTOM BechMa

3azaun 1 cnocobul pacuera BHYTPUIOJOBOIO pacnpeieseHusl CTOKa 3a-
BHCAT [pPEXKJe BCEro OT ero Ha3HAUEHHS M CXeMbl HCTIOJIb30BAHUS Tak
AJIsT IPOEKTHPOBAHH S OPOUICHHS] OCHOBHO MHTEepeC NpefcTaBasier p;acn e

AGJICHHE CTOKA B BEreTalMOHHBI NepHOA, mpH SHEpPreTHUeCcKoM chonbgo-
BaHUH HanGo/IbuIMi HHTEpec MpeAcTaB/sfer 0GbIHO 3UMHSISI MEKEHb; IpH
CYROXOLHOM MCNIONL3OBAHHH — MEPHOA HABHIAUMH H T. 1. HE

Pacuer BHyTpUrogoBoro pacnpesesenus croka 3aBHCHT TaKKe OT TUNa
€ro pacnpefenenns B ropy. Hanpumep, ans pex 3aCyNIIMBLIX palHOHOB
FA€ hecetiee moJIoBoAibe cocTaBaseT 95% rofoBoro cToka i Gosee OCHOBHast
BOROXO3AUCTBEHHAA 3a/laua COCTOMT B 33]eDKAHHH BECEHHEro CTOKa, a
bacuer BHYTPUIONOBOTO pacHpefeneHUs] CBOAUTCS K NIOCTPOEHHIO m,u' o-
rpaa BeCEHHero MOJOBOMbS, B COOTBETCTBHY ¢ KOTODBIM yCTaHaBJIHBalO’IF‘)CR
OCHOBHbIC TapameTphl BOAOXPAaHMJIHIL,

Taxum obpasom, pacuer BHYTPUTOMOBOIO paclpeleNieHHsl CTOKA 3aK-
JIOUACTCA B COCTAB/ICHHH HJIH BBIOOPE U3 MHOMKECTBA BO3MOKHEIX st ,llaH;
HOTO MyHKTA C/Y4aeB OAHONO WJIH HECKONBKHX PaCUeTHHIX YAOBJIETBOP -
IOMAX TPeGOBAHHAM NPOEKTHPOBAHHS, ITpu stom Heoéxozinmo ucxoagﬂ,
U3 aHannsa (POPMUPOBAHHS BHYTPHUIOLOBOTO pemHMa CTOKa Ioj BOE!,Z[eI:'I-‘
CTBHCM ONpPENRJIAIOMHX (PU3HKO-reorpaduyecKix baxTopos.

HauGonee npasuababiM ¢ FCHETHYCCKOH TOUKH 3PEHHS METOAOM pac-
U€Ta BHYTPUrOAOBOrO pacHpefiesieHHsl CTOKA SBJSIeTes METO[, Bomlr)oro-
Gananca. ITpu sToM ypaBrenue BogHoro Banaica neo6xoauMo PEIHTb OTi
CHTENbHO y (CTOKA) M1l KaXKAOTO MeCsILa HAM ce3oHa roja: >

y=x—E + 4, (139).
rlie x — ocajxu;
E — cymMapHoe ucnapenue;
4 ~— aKKyMyNUHOHHBIA u/leH, BK/IIOUAOMUA B cebs HAKOIUIEHHe B
CTauBaHHEe CHEra M JIbJa, HAKOIVIEHHE M DACXOMOBAHHE Mou-
BEHHLIX H TPYHTOBBIX BOJ M H3MEHEHUE 3a114COB BOIb B noBepx-
| é{gg;gfﬂx BOJoemMax (B pyc/ie u MoiiMe) u Ha TMOBEPXHOCTH BOJO-

[pu PaCCMOTPEHHH BHYTPUTOAOBOrO pacrpefeseHusi CTOKa 8KKyMy-
JIALHOHHBIN 4/I€H HIPAeT 3HAUHTEbHYIO POIb, B HEKOTOPRIX CAyyasx 11ax¥e
GOMIbIUYIO, ueM u/leHbl ¥ U E B ypaBhennn (139). Onpenenenue ke Beny-
GHHDI & TIPAKTHUECKH NPeACTaBIsieT Go/IblIne TPYAHOCTH BBHIY TOTO, YTO
elme oueHb ¢/1abo PasBUTHI HEOGXOXMMBIE VIS 3TOrO ceTeBble HaéJIfOlI:’:HHH“
34 3anacami BJIarH B MouBe, B [PYHTOBBIX BOAAX H ap. ‘

3aTpylHEHHS BCTpeualoTCs TaKie IpH OnpefeseHUN BeNHUMHBL CyM-

MapHOTO MCHapenHs I KOPOTKHX NPOMeKYTKOB BpeMeHH, v

[Tostomy meron BopHoro Oananca, Hecmorps Ha NOJIHYIO TeoperTuyec-
KYIO fACHOCTb €ro, B pacyeTax BHYTPHIOJOBOTO pexHMa CTOKa [IOKa He
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NIOyHUJT HMIHPOKOrO mpuMeHeHHS. B HacTosmee Bpemst Gosee pasBuTHI
€noco6bl pacueTa BHYTPHIOOBOTO pacTpelle/leHnsi CTOKa, OCHOBAHHEIE HA
MSYYeHHH 3aKOHOMEDHOCTeH pacripefle/ieHHs CTOKA M MPUMEHEHHH MeTO-
OB MaTeMAaTH4YeCKOH CTATMCTHKH.

Bosmoxubl fBa criocofa npeacTaBaeHms XapAKTePHCTHK BHYTPUIOMO-
BOTO pacipe/eNnenns CToKa: KaleHAAPHOE — MO PasIHUHBIM MHTepBanaM
BpeMeHH (Ce30H, Mecsil, AeKala, CyTKH) M B NOpsAKe yGblBaHMs pacxofios
(MecAYHBIX, A€KaJHLIX HJH CYTOYHLIX), TO €CTh B BHAE KDHBOH NPOAOJIKH-
TeJALHOCTH (OOecrieueHHOCTH) pacxoioB. KpHBas mpoAo/KHTEeNbHOCTH SIB-
nfercs GoJiee YCTOHYHBOM XapaKTepUCTHKOH, MeHee 3aBHCAMIEH OT HMHIH-
BHyalbHBIX OCOGEHHOCTEH peKHMa CTOKA B OTHedbHBIe rofsl. HemocTaT-
KOM ee sBJIAETCs OTCYTCTBHE NPEACTABIeHHSI O KaJleHAapHOH Ioc/eloBa-
TebLHOCTH. [[05TOMY KpHBasi MPOAO/IKHTENBHOCTH MOMKET NMPUMEHSITLCS B
BOJIO¥O3AHCTBEHHBIX pacueTax Ha NepBbIX CTAXUSAX IPOEKTHPOBAHHSI.

Bosee noapoGuete pacyers! ciiefyeT cocTaBIsATh Ha OCHOBAHUU JAHHBIX

O Kajaeuzapuom BHYTPHI'OJOBOM pacrnpcae/enyuu.

§ 5. Pacuer BHYTPHIOOBOTO pacmpefeJeHnsA CTOKA OpH HAIIYNH JAHHBIX
THAPOMETPUYECKUX HAGIIOmeHMi :

OcHoBubIM criocofoM pacyera KajieHAapHOrO BHYTPHIOJOBOrO pacmpe-
JeJIeHN A CTOKA SIBJASIETCS METOA KOMIIOHOBKH.

Ilpu HanmuuMM NPONOJIKHTENLHOrO IEPHOAA HAGMIOAeHHH (He MeHee
dem 20 Jiet) pacueTHoe pacrpefefeHHe eTOKa B TOAY MOXKeT GbITh HOAO-
6paHo IO peanbHOMY rOAYy. )

B Tex cayuasx, Koraa no yc/oBuiO IPOEKTHPOBAHK A NOTPeGIeHHe BOALI
M3MEHsIeTCA B TeUeHHe rojla He3HAUNTeNbHO, BO3SMOXKHO NIPUMEHEH e KPUBOH
TIPOJIOJIXKUTENILHOCTH CYTOUHBIX DPACXOJIOB. )

Merox xommonoekn. Pa3paGoTkoli 5TOro MeToga  3aHHMAJUCh
I'. 1. Isen, M. M. Jlupuun, B. T. AnapesiHos u Apyrue yuenrte. OfHako
HanGoJiee NOJIHBIE U JleTalbHble HCCIEIOBAHHS STOTO BONIPOCA NPHHAAJIEHKAT

B. I'. AnapesinoBy. .
Pacuer BHYTpHIOA0BOrO pacrpesesneHns CTOKA 10 METONY KOMIOHOBKH

JeuTCsT Ha JBe YacTH:

1) mexcesoniioe pacnpeieseliie, umeioiiee Hanbojee BaKHOe 3HAUe-
HHE H paccuduThiBaeMoe GOJIeE TOUHO;

2) BHYTPHCE3OHHOe pacnpejiesiende (MO MecsAlaM WM JeKajaM), ycra-
HaBluBaeMoe OoJjiee MPHOMIKEHHO, C HEKOTOPOH CXeMaTH3aiuei.

Taxoe neseHue BHI3BLIBAETCS TeM, YTO pacrpelleieHHe CTOKA BHYTPH
KaKoro-nuo rHAPOJIOrHYECKOro Ce30Ha 3aBHCHT OT ero BOAHOCTH, a4 He
‘OT BOJHOCTH roAa WJIM JAPYroro cesona. Hampumep, paBHOMepHOe pacmpe-
JleJieHHe CTOKa JIETOM H OCEeHbIO MMeeT MeCTO IPH HHSKOH BOAHOCTH, TaK
KaK B 3TOM CJIy4ae CTOK B OCHOBHOM ONpPeAe/IAeTCs YCTORUUBLIM I'DYHTOBLIM
NHTaHHEM, H, Hao00pOT, HepaBHOMEPHOE paclpelesieHHe COOTBETCTBYET
GonbIIoi BOAHOCTH Ce30Ha, 06YC/IOBANBAEMON HaNMUHeM JOXKJEBbIX MABOJ-
KOB.
l.Mexce3aoHHOe pacnpejgeseHHe CTOKa He OCTaercs
TIOCTOSTHHBEIM H3 TOJla B IOJ, M €ro HCCJIeJOBAaHME U pacueT MOXKHO BECTH
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METOJaMH MaTeMaTHUeCKo} CTATUCTHKH, OOBIYHO NMpPHUMeHSIeMbIMH npyu uec-

;ﬁﬁ:Biggﬂx BapbupyOWKUX BeJHuUH, Hesnaunrensupmu KOppensiTuB-
SAMH MEXLY CE30HHBIM CTOKOM M

Spons. C2KHBIX JIET MOXRHO NpeHe-

Mbuﬁ CBASAHHEIX MEXy cOGOH KoppensTHBHO.
CTO}(aoaToMy ,uém HUCCIEN0BAHMI 1 pacyeta MexcesomHOro pacnpenesienis
HC1CCO00PA3II0 NeNUTD FOA Ha Ba OCHOBHLIX NIePUOJAA: MHOIOBOLHDIH
U MaJOBOMAHBIH. . e
c Bbmengrme NEPHONOB 3aBHCHT OT Tiifa Pacnpeiesien st ctoka B rogy
UCIbI0 Coabielt Aetanusauin mesxceesonoro pacnpesenens, HeoGxo-
b

MaeTCsT JIMMHTHD YIOLIHM,

BaHﬂHMHTI{p)’lOLU,HH — 9TO KPUTHUECKHA MepPHOA B OTHOIIeHuy HCIIOMb30-

Cn}m CTOKGa, TO CCTL TIEPHOJ, . B KOTOpOM co3naroTcs He0/1aronpusTHeIe

YCJIOBHST pabOThl BOAOXO3AHCTBEHHOH YCTaloBKH. BHYTpu MumutHp yiomero

nepreia MoXKeT GbiTh BblmeseH JUMHTHPYIOWHA ceson. Tax, s pexk ¢
, . , 1

J'IHMHTI/.Ipy}OLH\HM TICPHOROM OyZeT MemeHHsii, BKJIIOHAIONHE B cebg 1135
ce3ona: 6(.;I€TI~I€~OCGI~IHHH 1 sumMHu#. HauGojee HeGnaronpusiTHple YCJIOBH 51
Adst paboTsl ruApocTaHIn BYAYT 3uMofi. Hostomy sumumii ceson ABJISI-
ggﬁcﬁmzﬂmpy}omgm. ITpn uenomsaosanun CTOKa pEeK C' BECEHHHM MOJIO-
G JIT LeJIEH OPOIICHHST JTUMUTHD VIO
. u
o : PYIOUIHM ce30HOM Gymer JerTHe-
e [[;m BBICOKOTOPHBIX PEK C JIeTHUM MOJMIOBOALEM TP UPpPUraALHOHHOM

NOML3OBANNN HX BBILMSIOT MHOIOBOA DL NEPHOL (J1€TO) U MaNOBOMHDI
(ocenn 7 SUMy U BecHy). B mumutupyiomen N€pUONe MeXKeHH 3a JIUMUTH-
PYIWIIHH CE30H NPHHHMAIOT BeceHHul, - .

- B coorserctBun ¢ nenenuen FOZa Ha CesoHsl pacyer BHYTDPHIOLOBOro:
bacupenenenus croxa BeayT He 1o KaleHlapHLIM rofiaM, a 1o Bogoxossii-
CTBeHI'IbIM, I(O’I‘Opble HadyuHAKTCa ¢ MIIOFOBO[(HOI‘O nepHO/:(a

CpokM ce30HOB Hasmayaior €IUHBIMI IJIS1 BCex Jjier psRa ¢ okpyre-

ﬁﬁiﬁcyeg HA3HAYATh TaK, UTOOLI B NPUHATHIX FPaHHIaX ToMelanoch (ak

KO€ TIOJIOBOAbE 33 BCe rofmnl, K ,
! » KaK ¢ naubostee panHMM cpoko

M
HaCTBymeHHﬂ, TaK ¥ ¢ HauGosee MO3AHKM CpoKoM OKgH'-IaHI/IH P e
oy JI;;;;::; prgBa;ﬁubr CESOHOB, ONPEJeNTIOT BETHUHHE Ce30HHLX CTOKOB
1 B KaXAOM ONY MeCAUHBIX p :

, ACXOL0B, COOTBETCTBYIO-

HHX fannomy cesony. Hanpumep, eciy BeCEHHUH neprog éxmoqaer Ma)pT

r
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anpenb W Mafl, T0, CyMMUPYSl PacXOfibl KaXKAOro rofa 3a aTH Mecsiubl, No-
JYYaroT pAA BeCEHHHX BeJIUUMH CTOKA, TOYHO TaK 2Ke MOXKHO NOACUMTAThb
CTOK 33 MEPUOJ MEXEHH M 3a KaX[Ibli Ce30H MEeKEeHH.

KoseOaHus ce30HHBIX BEJIMYHH CTOKA M TOJOBOTO CTOKA yCTaHABIMBAIOT
myTeM TNOCTPOEHHSI TeOPETHUECKHX KPHBBIX OOecreyeHHOCTeH, KOTOpble
onpepensitorcsi napamerpamu ¥, C, u C,. TlepBrle ABa napamerpa - BBIUHC-
JIAKT HEMOCPEACTBEHHO MO HOJYYCHHHIM PAJaM CTOKAa CE30HHBIX BEeJNMUYHH
H rofoBoro. Benuuuny C, yulie NOAGHPaTh 110 COOTBETCTBHIO KPUBOit obec-
MEeueHHOCTH SMIHPHYECKHM TOYKAM.

B 3aBHCHMOCTH OT IleJIel HCIOJbL30BaHHS CTOKA BHIOHPAIOT PacueTHYIO
ofecneueHHOCTh CTOKa B cooTBercTBUM ¢ HopMamu CH 346—66.

Ha ocHOBaHHM TMOJYUYeHHBIX KPMBHIX OOECTIEUEHHOCTH MOXKHO YCTaHO-
BUTb BeJIHUHHBI CE30HHOTO H FOJOBOTO CTOKOB PacyeTHOH 0GecreueHHOCTH.

ITpu 3TOM CyMMa CE30HHBIX CTOKOB He OyJeT paBHa rOZOBOMY CTOKY TOIf -

e obecreyeHHOCTH. DTO 0OBACHARTCS PA3IMUHEM B CTENEHH H3MEHUMBOCTH
CTOKa 110 Ce30HaM M 3a rof (pasauuneM C,) W HanmuuueM KOPDeIATHBHOIM,
a He QYHKUMOHATBHOH CBS3H MeX/y BEIMUMHAMHM CE30HHOTO CTOKa.

Jlns1 coBniofieHNsl paBeHCTBAa rOJOBOTO CTOKAa CyMMe CTOKA 3a OTHAENb-
uble ce30Hb B. T'. AHApesiHOB PEKOMEeRyeT NP HHHMAaTh OJAWHAKOBYIO obec-
MeYeHHOCTb (WJIM BOZHOCTb) TOOBOTO CTOKA H CTOKA JIMMUTHPYIOLIErO
nepnofia. CTOK HEJIMMHTHMPYIOMErO MNepHoja OMPEAENsIOT Kak pasHoCTb
MekAy CTOKOM 3d I'OJl M CTOKOM JIMMHUTHPYIOLIErO MepHOAa.

CTOK 3a JUMHTHPYIOIIMH CE30H JOMKEH TaKKe COOTBETCTBOBATh 3a/laH-
HOH ofecrieueHHOCTH. TOrja CToK 3a HEIMMHTHP YIOMUH Ce30H OnpeleuTes
TI0 Pa3HOCTH MeXKIYy CTOKOM JHMHTHPYIOIIEro NepUOAa U Ce30Ha.

Hanpumep, Al paBHHHHBIX PEK C BECEHHHM IIOJIOBOAbEM NPH 3HEpre-
THUECKOM UX UCMONb30BAHUY JIUMUTHPYIOMIMHA EPHOR — MEXKeHb, a JUMH-
THDPYIOMMH Ce30H — 3uMa. IIpHHEMas OMMHAKOBYIO 00ecreueHHoCTb, paB-
HYI0 DACUeTHOH AJIsi FOfla ¥ MeJKEHH, 10 KPUBBIM O0eCTeueHHOCTH HaXOAAT
pacyeTHble BeHUYMHBI CTOKA 3a rofl Q. ,'M 3a MexeHb Q, .. CTOK 3a BeceH-
HUH NepHOJX paBeH:

Q=0Qr. ,—Qu. o T (140)

CTOK 8a JieTHe-OCeHHUH CE30H TaKxKe MOXKHO PacCuuTath, HCXOAs W3 HOC-
TaBleHHOTO TpefoBaHusl, yToObl 3UMHHI CTOK COOTBETCTBOBA/N pacueTHO#
obecneueHHoCTH. 1o KpHBOi 06eCIeUeHHOCTH 3HMHEr0 CTOKa HaXOAUM (g -
BenvupHa CTOKa 3a JIETHe-OCEHHMH IEDHOJA MeXKeHM paBHa:

Qo_o=Qu.s—Qs. o | (141)

ObecneyueHHOCTb BeCeHHero CTOKa U JEeTHe-OCeHHero nepuoja MOXKHO ' OIl-
peAenuTh 1o KPHUBBIM o0ecreyeHHOCTH CTOKA JJIs 3TUX CE30HOB. Ona no-
JIyUnTCsSl OTINGHOH OT pPacyeTHOi 0BeCTIeueHHOCTH. , .

Takum 06pa3oM, B pesyJbTaTe pacuera MEXKCE3OHHOTO PacrpeliesieHH s
€TOKa NOJIYy4aloT BEITUUNHBI CTOKA 3a Ka)KIlbIﬁ CE30H U 34 TrOoA. B npHuBeACH-
HOM mpuMepe AaHbl Ql“.pv Qur Qu-o Qa.p'

H3noxeHHass cxema pacueTa MEXCe30HHOIO pacripe/lesieHus1 CTOKa 1o
YCJIOBHIO paBHOO6ecHequHbIX JIUMUTHPYIOIIUX NIE€PHOJOB NpUMeHUMa AJs1
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pasHbIX COYeTaHHIl THNA pacrpeleNeHuss ¥ XapakTepa HCIO/b30BaHHA
CTOKA. :

2. BuyTpuHcesoHHOE pacnpejfleleHHE CTOK a 3a
BHCHT OT BOJAHOCTH ce3oHa. [ToaTomy pacueT BHYTPHCE3OHHOIO pacrpefe-
JIEHUST cJIeflyeT BeCTH OTAeNbHO IJIsi PasiHuHbBIX rpynn BoaHocTH. Ilpak-
THUYeCKH JOCTATOYHO NPHHSTb TPU TPajallid BOAHOCTH: MHOTOBOJHYIO, K
KOTOPOH OTHOCHTCSI CTOK C obeciteueHHoCTbIO p<<33 %, cpeanion — c obec-
neueHHocThio OoT 33 o 66% u  MajdoBOAHYIO — ¢ 06ecrneueHHOCTbIO
p=>66% .

JInst eprofia MEeXEHU OTPeAesiioT NIoOMecsiuHoe paclpeaeneHHe CToKa.
B nepuos Mo/0BOAbS BBUAY 3HAYHTENbHOH BHYTPHMECAYHOH HepaBHOMEp-
HOCTH CTOKd DEKOMEHAYeTCsl BECTH pacueT IO JeKajaM.

JIJ1sT KaXKIOro ce3oHa BeNMUMHBLI Ce30HHOTO CTOKA PasMellaloT HO Bep-
THKaJIM B MOPsJKe YObIBAHUS M BBIYMCJSIOT HX SMIHUPHYECKYIO oOecneyeH-
HOCTb; 34 KaXJblil o]l N0 FOPU3OHTAMU BLIMUCLIBAIOT MeCSUHbIEe (MY Ae-
KajHble U1l BeCeHHero MOJIOBOJbA) BEJMYUHBI CTOKA B NOPsiKe YObIBAHUS,
a Tak:Ke COOTBETCTBYIOIIHE UM KaJeHAapHble Mecsiibl (MM JeKajbl).

B cooTBeTCTBHU C BEIHUHHAMU 3MIUPHUECKOH 00eCleueHHOCTH psif ce-
30HHHX BeJHYMH CTOKA (O BePTHKANM) pasbHBAOT Ha TPH CPymnsl BOJ-
HOCTH, NIPH STOM KOJIHUECTBO WIEHOB Dsifia B KaXA0H PyIe JOMXKHO ObITh
[IPUMEPHO OLMHAKOBLIM. :

Jast Kakaol rpajaiii BOLHOCTH Ce30HAa CYMMHDYIOT MecsiuHble (Je-
KalHble) pacXofil C OAHHAKOBEIM IOPSJKOBBIM HOMEPOM BHYTPH CE30Ha,
4 Tak»Ke MOJACUMTHIBAIOT CYMMbl MECSYHLIX PacXOfoB 3a ce3oH. [lyrtem jne-
JICH¥S1 TIOJIYYEHHBIX CYMM DacXo/0B 3a KaKJBIH Mecsl Ha CYyMMY pacXoloB
3a Ce30H HaXOlAT OTHOCHTEJIbHOE paclpefeneHHe CTOKa 10 MmecsinaMm (B
NpOIleHTaX OT CTOKA 3a Ce30H). 3aTeM ONpefesiOT TAaKuUM.:Ke obpasoM
cpe/lHee pacrpefie/ieHHe CTOKA IO MecslaM (feKajam) IO BCEM pYyIIaM
BOJJHOCTH.

YcTaHaB/IKBAlOT, KakKHe KaleHAapHble MecHlbl H CKOJBKO pa3 BCTpeua-
JUCh JJIST KaXKJAOro MOPSAKOBOro HoMepa Mecsina. OTHocHTeNbHasl BeJH-
UiHA MECSYHOro CTOKa (B IMPOIEHTaX OT Ce30HHOr0) OTHOCHTCS K TOMY Ka-
JIeH/JapHOMY MecsIly, KOTODHIl BcTpedaeTcsi HanboJiee 4yacTo Ajsl JAHHOTO
nopsIAKOBOrO HOMepa Mecsla.

MiHorna BO3MOXKHO HECKOJMIbLKO BAapHAHTOB KasleHAapHOH mMocjefoBa-
TeJbHOCTH. B 2T0M esyyae npefnouTeHne OTAAIOT BAPUAHTY C NMOCTENEHHEIM
yBeJMUeHHeM MM yMeHbIUeHHeM CTOKa.

VMHOKas NPOLEHTHOe BHYTPHCE30HHOE pacnpefesieHie CTOKa Ha BeJH-
YMHE CTOKA 3@ Ce30H, I0J1yuaeM BeJMYHHbl MECAYHBIX H AeKajHLIX pPacxo-
J0B 3a roj pacueTHo# ofecneueHHOCTH.

TToayuenHoe Takum o0pasoM pacrpefesleHHe CTOKa B TOAY SIBJAsSETCs
pacueTHbIM U He COACDPIKHUT B cefe HHANBUAYATIbHBIX 0cOBeHBOCTEH, CBOKMCT-
BEHHBIX OTAENbHBIM peatbHBHIM rOJaM. :

Vkasanusamu CH 371—-67 Mero] KOMIOHOBKH DEKOMEH[YeTcsl MpHMe-
HAITb JUIS pacuyeToB BHYTPUIOAOBOTO pacnpefiefieHus CTOKA NPH HaJHUHH
JAHHBIX HaOMOfleHn# He MeHblle yeM 3a 10 JIeT 0PH YCIOBUH, YTO B 5TOT
IepHOJ BXOAST KAK MajOBOAHblE, TaK U MHOTOBOAHBIE H CpEJHEBOJHbIE
TOJBI.
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MeTox peanbHOro roga. AToT METOA COCTOHT B TOM, 4YTO M3 yucsia (ax-
THYECKHX THAPOrpadoB B KauecTBe pacueTHoOro BHIGHPAIOT TOT, Yy KOTOpOTro
00ecreyeHHOCTs  [OJOBOrO CTOKa, JUMHTHDPYIOMIErO TEpUofia M Ce30Ha
OIM3KH K DacyeTHOil obecrmeveHHOCTH. JUIsi 9TOrO BEJMYHHBl [OLOBOTO

. CTOKa M CTOKA 32 IMMHTHD YIOIIUE NEPHOA U CE30H BBIMTUCHIBAIOT B nopsiake
YOBIBAHHST U BLIUMCJSIOT KX SMITHPUUECKYIO 00ecnedeHHOCTb N0 GopMyJIe:
_ m—0,3 0
== -’m— 100 /0.

B pesynbrate ananusa nosyueHHbIX AAHHBIX BBIOHPAIOT peaNbHbIf THf-
porpag, COOTBETCTBYIOMIHIL NOCTaBJIEHHOMY TpeOOBaHMIO paBeHCTBa 0fec-
TICUEHHOCTH TOI0BOrO CTOKA M CTOKA JIMHTHPYIOLLErO MEPHOZia PACUETHOM
obecneuennoctd. Ecan 1co6xoanmo oto6paTh MaJOBOAHLIA rOA, TO €CTh
€CJIH pacyeTHasl 00eceuyeHHOCTb MMeeT 8HaueHue, Hanpumep, 75 uau 95%.,
TO aHAMHSHPYIOTCA TONBKO MAJOBOJAHBIE TOAR C OGECIEUEHHOCTBIO OT 67
no 100% (nocienusis Tpers yObisaouiero psiia pacxonos).

[Tpu BriBope rusiporpaca neobxouMo 06pamAaTh BHIMaHHe Ha TO, YTOGHI
OuepTaHue ero GbLIo Gbl THIHYHBIM AT AaHHOTO paiioHa.

B BriGpaiitom peansrom rugporpade onpesensior MPOLEHTHOE NOMEC Y-
HOe pacnpejeneHne ctoka. PacueTHrnlii rogoBoi cTok Qr.p» HalZEHHBIH noO
KPHBO¥ 0GeCneueHHOCTH, PACHpPEseNsieTcst M0 MeCSIaM B COOTBETCTBHY o
TIPOLEHTHBLIM pacnpejiesieHeM B peajibHOM TOfy.

Ilonryuenroe Takum o6pasom peanbHoe pacnpeziesienne CTOKa, NpuBe-
AACHHOE K TONY 3aJlaHHOH 0GeCIeYeHHOCTH, NPHHHMAIOT B KayecTse pacuer-
HOTO pacmpeleeHus. :

BeiGpats pacuernslit rumporpad mo cnoco0y peanbHOrO rojia MOMKHO
©060CHOBaHHO TONBLKO NPH GOJBIIOM HHCIE HaOmofeHut — mopsiaka 20
J1eT u Govtee. TIpu MeHbuIeM mepuofe HabOAEHUI OTHOCHTENbHAS BOJHOCTB
roja u cesoHa (00ecneyeHHOCTb) He MOXKET GbITh JOCTATOUHO HaJle’KHO
YCTaHOBJIEHa HCXO/Ist U3 HOMEpa B nopsiike yObiBanust. Tak, IpH KOPOTKOM
psille HaGTIONIEHHA MOXKET OKa3aTbCs, YTO BCE MMEIOUIHECs TOJbI Habroze-
HUH SBJSAIOTCS MaJOBOAHBLIMH H M3 UX UHC/IA HeJb3sl BhIOpaTh HU CpeaHero,
HH MHOIOBOJHOIO rofa, a TOJbKO MaJlOBOAHEIH FO.

& n

§ 6. Tlocrpoenne KpUBOIi o0ecneuennoceru CYTOUHBIX DPACXOHOB BOJb

Kax yxe oTmevasnocs, pacnpe/iesiense cCTOKa B TeUeH e roia MOKET GbiTh
NIPEACTABJIEHO HE TOJLKO B BHJE XPOHOJIOPHYECKOTO XOAa PacXoloB 10
MEecsAnaM U ce3soHaM, HO TaKxe B BHAe KPUBHIX NPOAOMKHUTENLHOCTH HITH
OGecreyeHHOCTH CPeAHHX CYTOUHLIX PacXOAOB. Kpupasi ofecneuennocTs
CYTOUHBIX PacXOl0B NOKa3bIBAET NPOAOIKHTENIBLHOCTb CTOSIHHS PACXOLOB,
TNPEBLIIAIIINX AaHHbI WM PABHBIX €MY; OHA OTPaXKaeT paclpeleeHHe
bacxonos B Teuenne rofa. Kpusas xe ofecrieueHHOCTH cpefHuX FOJOBEIX
PAaCXOJ0B, MAKCHMAIBHBIX, MUHHMAJBHBIX U ADYIHX XapakTepH3yeT pac-
NpeJleJieHHe HX B MHOTOJIETHEH mNepcleKTHBe.

Kpome Toro, kpusas ofecneuennocts cyrounbix PacXo/0B HMeeT TBep o
YCTEHOBJICHHLIE KOHLbI KPHBOH, TO €CTh abCOMIOTHBIN MaKCHMyM M aGco-
JUOTHBI MEHHMYM H3BECTHBI, H 3aaua MOCTPOEHH s KPHBOH 00ecIIeueHHOCTH
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CYTOUHBIX PACXOJOB CBOJMTCS K OTMPENe/eHHI0 PAacXOJ0B Pas3jHuHOH mpo-
JOJIKHTEJIbHOCTH CTOSTHUA.

OcHoBHO#1 e 3ajaueil MOCTPOEHUS] KPUBbIX 06ECIEUeHHOCTH TOZOBBIX
pacxolloB, MakKCHMajbHBIX MJIM MHHHMAJLHBIX DAacxXolOB SIBJSIETCH HX
3KCTPAnoJIsiKs JUlsl ONpelesIeHr st PacXOJ0B PEAKOH OBTOpseMOCTH. B stoM
COCTOMT CYIECTBEHHOE PA3JIMUKe 3THX ABYX BHIOB KPUBOH O6eCciedeHHOCTH,

CymecTByer /iBa croco6a OCTPpOeHH s KPUBOH 0GeCeyeH HOCTH CpeHuX
CYTOUHBIX DAaCXOJ0B: MOCTPOeHHE 0GOCIIEH O, UK aBCOMIOTHOM, KPHBOI
H IOCTPOEHHEe CpefHeH KpPUBOH.

[Toctpoenne o6obuteHHoH, MM aBCOMIOTHOH, KPHBOH 06ecneueHHOCTH
CYTOUHBIX pacxonos Obio mpepnoxkero [. U. KouepuubiM. st mocrpoe-
HHs1 000CLIEHHOl KPUBOH CPEHECYTOYHbIE DACXOABI 32 BECh IEPHOX Hal-
JUOACHHH (1 JICT) pacriosiaraioT B Nopsiake yobiBalus oT abCoMIOTHOrO MaK-
CHUMyMa JI0 abCOJIIOTHOTO MHHHMYyMa M AJIsl KaXkKIOrO PacXoia BBIYHC/SIOT
€ro SMIMPHUECKYI0 O0ECNEeueHHOCTh 10 OHOM W3 (POpMYJI, TPHUBEAEHHBIX
patce. OOoOwenuas kpusas, no muenuio /1. M. Kouepuna, XapaxkTepusyer
a6COMIOTHYIO H3MEHUHBOCTb CTOKA 3a MHOTOJIETHH neprof. OLHAKO NOCT-
poenye 0600IIEHHON KPUBOH 0BOJILHO TPYAOEMKO, 0COGEHHO TTpH HaJIM YK
NPOAOKUTENbHBIX HaOmofenuit. [Ipu HaMuuny JaHHbIX HaGMIOMeHUE BCero.
JHLb 33 10 JIeT npuxoauTes pacnosnarath B nopsiike youBanus 365 « 10—
=3650. pacxozos.

CpelHIOI0 KPUBYIO OBECIEYeHHOCTH CYTOUHBIX PACKOL0B CTPOAT IO
CPEJAHHM 3HAUEHUSIM PACXONOB BOJIb Pa3NIUUHOI OGECIeYeHHOCTH, TOIyUeH-
HBIM TI0 KPHUBBEIM 00eCreueHHOCTH 34 OTJAeJNbHBIE [OJIHI.

[locTpoenue cpepnefl KpuBoli oGecrnedeHHOCTH /IS H3YUYeHHBIX peK He
NpeACTaB/IseT TPYAd B CBA3H ¢ onyGiukoBannem Hoporo BojHoro kanactpa
CCCP. Bo sropoii cepun Boanoro kagacTpa 1noj HaspanmeMm «OCHOBHLIE.
THAPOJIOTAYECKHE XaPaKTePHCTHKH» B (QOHAOBOM Tabmuue NpHBefleHs 1aH-
HbIE XapaKTEPHBIX CPEIHECYTOUHbIX DACXOAOB BOJEI, @ HMEHHO DAaCXOABL
NPOAOJIKHUTEBLHOCTEIO 30 AiHelt (umu obecrneuentocTs 8,3%), 90 gHeit (oBec-
nedeHHocTs 25%), 180 AHeir (oGecneuenHocts 50%), 270 nueii (oGeceuen-
HocTh 76%), 355 Amedt (ofecneueHnocts 97%), a TakKe FOJOBOI MaKCH-
MyM H MHHHMYM. OTH Dacxojibl MPHBeNeHbl KaK 3a OTAeAbHbIE FOABL, TaK
1 32 BeCb NepHoj Habmoaenuit (Bkaiouas 1962 r.). OcpenneHHble 3HaueHNH
XapaKTepHbIX PAcXOJ0B U NMPEACTABASIOT COB0i OPAMHATE! CpeaiHell KpHBOH.
006eceuyeHHOCTH CYTOUHBIX DPAacXO/IOB.

ComnocraBenie 060GLIEHHON U cpefHell KDHBOH 06eceyeHHOCTH cyTOU-.
HBIX PacXOJOB IOKa3bIBaeT, 9To B npefenax oT 10 10 90% obecneuennocTy
ofe KpuBHle OueHb Onuskd. KpafiHue e yuaCTKH KPHBBIX 3HAUHTENLHO.
pasnuualorcs. B BepxHeil yacTu 0600IeHHasI KpUBas UIET BbILLE, 8 B HU K-
He#l uacTu HHUXKe cpepHelf KpuBoit (puc. 24).

I. JI. CoxonoBCKHiI CUMTaeT, uTo NPUGIHIKEHHO 060GIIeHHAsT KpHUBas:
OBeCMeueHHOCTH CYTOUHBIX PACXOJOB MOXKET ObITh NOJNYYEHA H3 cpenueit:
KpIBOfi MyTeM rpaduueckoil SKCTpaNONsALUUA cpeaHell KPUBOH oBecneyeH-.
HOCTH OT pacxozioB 10- 1 90% -Hoit oBecreuenHOCTH K aGCOMOTHOMY MaKcH-
MyMY H MUHHEMYMY.

Cpennsist kpuBas 0GECHEUEHHOCTH CYTOUHBIX PACXOLOB AaeT IIpeJCcTaB--
JIeHHe O pacnpe/le/IeHHH PaCXO/I0B B TeYeHHE ofia OT CPEJHEr0 MaKCHMa be
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HOTO [0 CPEeJHero-MUHHMAJIbHOIO 3a MHOTO-
JIETHHH TEPUOJA, TO ecThb B HpejiesiaXx HeKo-
TOPOro CpeHero no BOAHOCTH rofa. B ces-
31 ¢ 3TMM Oosiee GM3KOA K HEKOTOPOMY
peasbHOMY paclpeliesleHHI0 CTOKd MOXKHO
CUMTaTb CPeJHIO KPHBYI 06eCIIeueHHOCTH,
JAIOMYI0 XapaKTepUCTHKY CPEAHEro THIIO-
py BOTO pacrpejiesieHu st CTOKa, IPUMEPHO ¢00T-
BETCTBYIOLETO THIIOBOMY rujporpady, rno-
JIyUeHHOMY TNYyTE€M OCpeIHeHHs PacXojoB
10 OMHAKOBHIM (hasaM pekuma.
B npaxTuKe BOJOXO3SIHCTBEHHBIX pac-
» 4eTOB IIPH YCTAHOBJEHHH PacyeTHOro pac-
xona I'2C wnu onpefiesieHHu cpefHeil MHOTOJIeTHeH BLIPaGOTKH 3J1KTPO-
SHepIruu 06bIUHO MOMIB3YIOTC 1 06061IeHHO KPHBO# ofecrieueHHOCTH. B Apy-
THX clywasx JUIs XapakTepHCTHKH CPEAHero BHYTPUIONOBOTO pacrpe-
JeNeHHsT CTOKA MOXHO MCIIOJIb30BaTh CPENHIOI0 KPHBYIO 0GECIIEUEHHOCTH.
Hepocratkom kpuBoii 06ecneyeHHOCTH CYTOYHBIX PACXOJOB SBJAAETCH OT-
CYTCTBHE TNpeACTAB/JEHHS O KaJeHAapHOH MOC/aeI0BaTeNBHOCTH PacXO0B.

. ,
7 25 77—

Puc. 24. Kpussble o6ecrevennoctu
CPERHECYTOYHBIX PacXOZOB:
1 — o6oGutennas; 2 — cpefuss,

" § 7. Pacyer BuHyTpHIOROBOTO pacupeReieHusz CTOKA NpH OTCYTCTBHH:

MIIM HEOCTATOYHOCTH JAHHBIX THApOMETpHYECKMX Halmomennii

[Ipy OTCYTCTBHH HJIM HEOCTATOMHOCTH AAHHBIX HaGJIOACHHH pacyer
BHYTPHTOJOBOTO paclpeeneHisi CToKa BEeIyT:

a) N0 MeTOAy THAPOJIOTMYCCKOI allaoriH;

€) Mo CymecTBYIOIHUM PafiOHHBIM CXeMaM XapaKTepUCTHK BHYTPUTOHO-
BOro pacnpefiesieHus CTOKa. )

OCHOBHBIM METOJOM pacyeTa BHYTPUTOIOBOTO pacHpeleeHHsl CTOKa
HEH3YYEHHBIX WJIM HeJIOCTaTOYHO M3YYeHHBIX PEeK PaBHHUHHOH TeppPUTOPHH
SIBJISIETCS. METOJ THAPOJOTHYECKOH aHaJorud. BBHAY GOJBIIOTO uHcaa
($akTopOB, BAMSIOIMX Ha paclpefie/leHHe CTOKa, BHIGOP aHAora o BHYTpH-
FOZIOBOMY pacnpele/ieHHio ¢cToKa Gosiee 3aTpyAHeH, YeM IpH APYTHUX -THA-
POJIOTHYECKHX pacuerax.

IlpeaBaputensHO peKy-aHAJMOr HAMEYAIOT MO CXOACTBY KAMMATHUECKHX'

YCJIOBHH, TAKHX, KaK pesbed, [HAPOreoorHueckoe CTpPOeH e, IOYBOrP YHTHI,
3aJIeCEHHOCTh, 3a60/104eHHOCTh, 03€PHOCTb H JAPYTHX (HhakTOpoB, 06YC/IOB-
JINBAIOUX €CTECTBEHHYIO 3aperyJIHpOBaHHOCTb CTOKA. ' '

OKOHuaTeNIbHO aHAJIOT BbI6PIpaIOT B ’pesyanaTe COIIOCTAaBJI€EHus ro-
AOBBIX, C€30HHBIX H MeCAYHBLIX BeJHUYHH CTOKa IO paccmannBaeMoﬁr peke
H pEeKe-aHaJory 3a COBMECTHBIH NepHof HaOmioleHHil.

IIpu nonnoMm oTCyTCTBHH AaHHLIX HaGaiofenuit 41 060CHOBAHHOTO BHI-
Gopa ananmora HeoGXOAHMO NpPOBECTH OAHOBpEMEHHBIE THAPOMETPHUECKHE
HaﬁJI}OJJ,eHHH 3a TO04 Ha paCCM&TpHBEEMOﬁ peKe H peKe-aHajore.
Takae Ho/KHO GBITh IPOBEEHO 10JIeBOe PHAPOMETPHYECKOe 06C/Ie0BaHHe
B OTHOLIEHHH NPOAO/KHUTENLHOCTH IIOJIOBOJABSA H JOXKIEBbIX NTaBOJKOB,
MaKCHMasbHBIX YDOBHEH, nepechiXaHHsi, NpPOMepP3aHHusi M [ADYTHX Xapak-
TEPHUCTHK peyHoro Gaccefina.
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Ilpu OTCYTCTBHMH MOMHON aHANOTMH B PacyeThl BHYTPUIOZOBOTO paclpe-
JleJIeHHsl CTOKa BBOAAT NONPABKH HA HEIOJIHOTY aHAJOTHH.

PacyeT BHYTPHIOAOBOrO pacnpeleseHysi CTOKAa IPU OTCYTCTBUH HJIH He-
JOCTATOUHOCTH THAPOMETPHUECKHX HaOMIOLEHUH BELYT [0 PacCMOTPEHHOMY
paHee METOLY KOMIIOHOBKH, HO MapaMeTpbl pacnpejenenusi (Hopma rojo-
BOTO CTOK&; CE30HHOIO M JIKMHTHPYIOILEro Nnepuoza, KoshguiuueHT BapHa-
MU TOJIOBONO M CE30HHOIO CTOKOB U T. [.) ONpEeNsiioT MO aHaJOTHH C
Apyro# pexo#, Ha KOTOPOH NPOBOAMJHCEH AJMHTeJbHblE TMAPOMETPHYECKHE
HaOJIIoeHu 1.

Ecan nuontagu Bofocfopa HeU3yueHHOH PeKH H peKu-aHajsora GJIH3KH
N0 BeJIMYMHe, a pacnpejeserye CToKa 1o MecsaM U Ce30HaM 3a rofbl COB-
MECTHBIX HaOJIOfleHHH OT/AMYaeTcsl He3HauUTeNbHO, TO AONYCKAeTcsl Hemno-
cpe/cTBeHHOe NepeHeceHHe NPOLEHTHOrO paclpele/ieHHs GTOKa B aHajore
(monyyenHoe Ha OCHOBAHMY JAHHBIX HAOJIONEHUH 1O METOAY KOMITOHOBKH)
Ha paccMaTpHBAEMYIO pPeKy. :

* 19 paBHHHHBIX pex ¢ GOMBbLIMM KOJHYECTBOM 03€p, a TaKXKe JJIsl rop-
HBIX DeK, IJle Ha pacrnpefleieHde cTOka B OOMBLION Mepe BJAHSET BLICOTA
Boztoc6opa, moaoGpaTh avanor ¢ GM3KMM 3HAYEHHeM BEAYLUIHX (PAKTOPOB
(03epHOCTH, BBICOTHI BOAOCOOpa) OOBIMHO HE yaaercs.

B Takux cnyuasx A4 pacueTa BHYTPHUIOJOBOIO PacOpefieieHUs CTOKA
TI0 IPYIIIE U3YUEHHBIX PEK YCTaHABIHMBAIOT 3aBHCHMOCTH OCHOBHLIX Jlapa-
METPOB paclpeleseHHsl CTOKa (HOpDMa CTOKa JJsl Ce30HOB, roga M Jiu-
MUTHPYIOLIEro Nepuoja, Koag@uurenT Baplaui roJoBoro CToKa, OTHOIIe-
HHe Kos(duuuenTa BapHalMi CE30HHOTO M [COHOBOr0 CTOKa M T. A.) OT
03epPHOCTH [JIsl PABHMHHBIX DEK HJIH OT BBICOThI BOAOCOOpA Jijisi TOPHBIX PEK.

BHyTpHrOf0BOE pacnpe/ienenye CTOKA HCH3YUCHHOA PEKH B HEKOTOPHIX
Cllyyasix MOXKeT ObITb YCTAHOB/EHO NPHO/IMKEHHO [0 CYUIECTBYIOMUM paii-
OHHBIM CXeMaM pacrpejleNiennst CToKa Mo MecAlaM U ce3oHaM (B MpoileHTax
OT roJ0BOro CTOKa), MOJIYEeHHBIM 1O JAHHDBIM HaO/IOAeHUH AMsT Pa3UUHBIX
JieT BopHocTH. Mcrnosnb3oBaHue paloHHBIX CXEM BO3MOXKHO TOJBKO IOC/E
NPOBe/ieHNs! II0JIEBOTO O6CJAEN0BaNUsA PEKH H IPOBEREHHS KPaTKOBPEMEH-
HBIX THIDOMETPHUYECKHX HaO/MofeHut, ycTaHABINBAIONMX OTCYTCTBHE a30-
HaJIbHBIX JIJI1 3TOTO palioHa (PU3HKO-reorpaduyecKHX YCJIOBHH.

I'masa V. ®OPMUPOBAHIE NMOBEPXHOCTHOT'O CTOKA .

§ 1. Ocnopuple MpeNMOCHITKA K BbIABICHUIO MEXaHW3MA IPOLECCOB CTOKA

CrexanHe, NOBEPXHOCTHAS aXKyMyasuus, HAQHAbLTPanus. SIBJeHue
NIOBEPXHOCTHOTO €TOKA, 1o H. E. JIonroBy, COCTOUT U3 CEAYIOMMX YeThH-
pex ¢as.

[lepeasi Qasa mpH BHIIAJAEHHH JOKAA XapPaKTEPH3YET¢A OTCYTCTBHEM
NOBEpXHOCTHOrO cToKa. Bce Bhnajawouyie ocalku HAYT Ha 3anoJHeHHe
yrayGnenuii ¥ HEPOBHOCTEH MOYBLI (MOBEPXHOCTHYIO aKKyMYJALHMIO) U Ha
npocayiBanue B MouBY (MHQUABTPAIMIO); UACTL OCAAKOB 3alepIKHBACTCS
Ha BeTBSIX, JIUCTBAX M cTebasix pacTenuil. Dra dasa HaseiBaeTcs GECCTOU-
HO# nan dasolt nonnoro GacceliHOBOro 3afepKauus. IIpoJoJKHTETBHOCTS
ee ofosHauuM yepes T, (puc. 25).
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iy Bropass ¢asa npomomkaercs
////////////, OT Hauyana HOS{B.HEIEI/IH TIepBLIX
¥ // /// S // S CTPYEK NOBEPXHOCTHOTO CTOKA [0
/ MOMEHTa MOAXOAa CTPy# K pac-
L CMaTpUBAeMOMY CTBOPY. 10 Ha-
/ 2 K AN :’ 4aJO MOBEPXHOCTHOIC CTOKA —
3 4 g }asa mopnema ¢ npooMKHTEND-

HOCTBIO T5. B 3TOT nepuog npogos-

2KAETCs MOIVIOIIeHHe BOJBI JIOUBOIT.

Tperbs1 dasa (mpomomxurens-
HOCTBIO Ts) INpeAcTaBasieT coGoi
SIBJIeHHE TOJIHOTO CTOKA MPH CTe-
KaHUH JIOXKAEBOH BOIBI €O BCell
niouanu Gaccefina. [loryiomenre BoaLl MOUYBOH mocTeneHHO yMeHbIIIaercs.
Jra dasa 3aKaHYMBAECTCS B MOMEHT NpeKpameHus J0xKAs.

YHerseprass ¢asa (cmafl npoaosIKHTENbHOCTBIO T,) TPEICTaB/seT iB-
JIeHHe CTOKa MOC/e NpeKpalleHusl 10K 10 OKOHUAHUS CTOKA, v

Tax MOXHO TpeicTaBuTL cxemy GopmMHpOBaHUsT CTOKa NMpH yCJOBHH
OAHHAKOBOH 32 BPEMs IOk €r0 HHTEHCHBHOCTH M PaBHOMEPHOTO pacipe-
AcJieHust JOXKAs 1o myomain. B peficTBUTeNBHOCTH sB/eHME HOMKIEBOro
CTOKA NPOHCXOMAUT 3HAUMTE/NLHO CJIOXKHEE H3-32 HEPABHOMEPHOCTH AOKIEH
W OXBaTra MMM miomay OaccefinoB. Bosbmyio poab B mpoueccax ctoka
HIPAIOT IPYHTH (MX CTPYKTYpa, BOAONPOHHIEEMOCTD), ONpEAESIONIHeE Be-
JIMUHHY OpocaunBaHus. Kpome TOro, BefMuMHA NMPOCAUMBAHHS 3aBHCHT
OT NPEMIIeCTBYIOMIEH YBIaXKHEeHHOCTH TPYHTa.

[To uccnenosanusim H. E. dosrosa, MOBEPXHOCTHBIH CTOK B IOKHBIX
pafioHax YKpauHbl 06pa3yeTcst TONbKO TP MHTEHCHBHOCTH JOK/s GOMbIIe
0,5 mm/mun w npu obuweM cjoe BhINABWIKEX OcagKxoB.Gonee 15 mm. Habio-
ACHUSIMH B APYTUX (DH3HKO-reorpadHyeckux paitoHax 1o yueHbl [IPUMepHO
Takue e BeJHUUHb! (15—20 mm) nmoteps ocankos Ha CMaundBaHHe IOYBHI
M paCTHTEIBHOCTH, Ha 3ano/iHeHHe yrayOneHn#i. K nmepBonauasbHBIM mo-
TEPSIM OTHOCHTCS TaKXKe HCNapeHHe BBINABLIMX OcaakoB. ONHAKO BelH-
UMHA STUX TOTEPb HE3HAUHTENbHA IO CPABHEHHIO ¢ NMPOCAYMBAHHEM BOJBI
B rPYHT.

Takum o6pasom, neToM Bece dasbl cTOKAa MOryT HaGMIOAATHCSH TOJbKO
NPH NIMTENBHBIX M HHTEHCHBHBIX NOMKASX.

Ipomecc QopMHpPOBaHHS NMOBEPXHOCTHOTO CTOKA NPH TasHUH CHera
aHAJIOTHYeH pacCMOTpeHHOMY. B mepBrle MoMeHTHI TasiHus cHera Best Boja
3ajlepIKHBACTCS B CAMOM CHEre HJIH B HePOBHOCTAX H yriiy6/ennsax Gacceiina,
TO eCTh TakiKe HabMIofaeTcsi MepBoHAuAMbHAS GeccTouHas taza. Ha aa-
NOJIHEHHE HePOBHOCTE W yrayO/eHuil MOXKET PACXOJOBATLCS 3HAUUTENb-
HbIH CJTOM BOJABI, KOTOpas MOJyuaeTcs OT TAsHUA CHera. 3aTeM, KaK npu
AOXKJE, HACTYNaloT (astl Hauaja TOBEPXHOCTHOTO CTOKA, NOJHOLO CTOKA
H crhaza. )

Hanuuue npomepsinero ciiost rpyura uiu sessHoi KODKH B 3HAUUTE/b-
HOH CTeNeHH yMeHbLIaeT NpocaunBanne. B omiuune or K0k ell HaHGOMbIIHE
NOTEPH Ha MPOCaYHBaHUE HAO/MIOAAIOTCA B KOHIE CHErOTAsTHUSA, 4 He B Ha-
gaJje,.
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Hemenecubrooms
Gcadkod u cmoxa

N

Puc. 25. Cxema ¢opmupopanus nusHeBoro
naeoaka (mo H. E. Joarosy):

I— poxpb; 2— HayaabHas dasa; §— dbasa mognb-

eMa; 4 — ¢asa mosHoro croka; 5 — ¢asa cnaga.

e BT

pY e

T T e —————
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HepasHomepHoe 3aneranue cHera o6yc/10BINBAET H3MEHEHHE BO BpeMeHH
nowany cHerotasiiust. CHauasa CHer TaeT Ha OTKPBHITHIX MECTaX MM Ha
I0JKHBIX CKJIOHAX BO3BLIUICHHOCTEH, 3aT€M CKOMUBIUMHCA B IyGOKHX MO-
HIDKEHHAX pesibedha HF HAKOHell, B 3apOC/ISIX KYCTADHUKOB H Jieca.

Koadpuuuent ctoka or cHerortasuus oGbMHO GOMbIIE KoadduurenTa
CTOKa OT Rox/iell. OXHAKO B I0XHBIX paiiOHAX HHOTAA BeCh CHEr CTAHBAET,
He 1aBast CTOKa. T0 MOXKET ObITh NPH 3aTSIMKHOM CHErOTasIH|H, NPU MajbIx
3anacax CHera u Ha ciab0 NPOMEpP3IUNX IPYHTax.

Takum oOpasom, Tpu BblIAfEHUM NOKAEH MJIH TasHHH CHera B dopmu-
POBANHH TIOBEPXHOCTHOrO CTOKA MPHHMMAET YYacTHE TOJNBLKO HEKOTOpast
YacTb aTMOCEPHBIX BOA. ITH OCAJKH (OM/ICBbIE UJIM CHEIOBBIE) Ha3biBa-
1o1cs 5PPEKTHBHBIMU UM cTOKOOGpasyiomumd. CyMMapHasi BeJqHuHHA
TNoTeph aTMOCGEPHEIX BOJ NMPU HX CTEKAHHH 1O TIOBEPXHOCTH GacceiiHa Mo-
2eT ObITh BbIpaXKeHa KO3(DOUIHEHTOM CTOKAa M WM B BHAE CJI0OS noTephb
Ay MM

— L ay=x—h, (142)

X

rie 1 — Ko3(hPULHEHT CTOKa;
X — BBICOTA /1051 BBINABIIMX OCAJKOB;
h — BHICOTa C/I0s CTOKA.
Bripamenne (142) MOxKHO 3anucath Taw:

Oy h__
Y ST (143)

HoGeranne. ATMochepHrie Boasl 110 NOBEPXHOCTH GaccefiHA CTEKaioT
B BHJ€ Me/IbYaHIINX H3BHJUCTHX pyueliKoB. [10 sTHM pyuefikaM Bojia Teuer
N0 CKJIOHY B MOHHXKEHHbIE YacTH pesbeda — JIOWHHE, JOKOHHEI, JIOTH,
a sateM B 0oJiee KpYNHbBIE NPHUTOKH — py4bH H manwle pekn. [Tponece no-
GeraHusi UrpaeT CYIIECTBEHHYIO POJb B (hopMupOBaHHH TOBEP XHOCTHOrO
CTOKa. 3Jlech NPOHCXOTUT CAOKEHHE Y 3aMBLIKAIOLIero CTBOPA YacTHBIX pac-
XOJI0B BOABL C Pa3J/IMYHBLIX uacTell OaccefiHa. [loGeranne GuiBaeT: cKIOHO-
BOe (TONepeyHoe) — 110 CKJAOHAM HNEePBUYHOH TrHAPOrpadHYecKoll ceTH u

. pye/oBOe (IIPOJIOJIBHOE) — TIO 3TOH THAPOTpabHIECKOR CeTH.

Crutonbl B Gaccefine ABJISIOTCS MUIOMAAAMY [€PBHYHOTO dbopMHpOBanis
CTOKa; 3/€Ch HET ONPENEJIEHHBIX YCTAHOBHBUIMXCA TyTel cToka. [pu pas-
JITTHLIX YCJIOBHAX OPOLICHHA aTMOC(epHELe BO/bI CTEKAIOT K G/1u2KaiIieMy
MOCTOAHHOMY  9JIEMEHTY THAPOrpapuyeckoli CceTH N0 pPasHBIM NYTSM,
KOTOPBLIC MOTYT MEHsTL CBOE NOJIOKEHHE. _

Hnna nyTeft cKmonosoro no6eranps HebOMbIuAs, Yamle He NIpEeBBILIAET
COTeH MeTpoB. Jl/iMia pyc/ioBoro joGeranus BBIDAKAETCH COTHSIMH M Thi-
CsiYaMH KHJIOMETPOB. ’

K menbyaiimedi rugporpaduueckoii cetn Tsaroreet okoso 85—95% peeit
nyoman Gaccefina; Toabko 5—I15% musomanu Gacceifina NPHUMBIKAET He-
NOCPECTBEHHO K Gosiee KPynHOH ruAporpahiyeckoi ceTH — raaBHOI pexe
¢ ee npuToKaMu. Ilostomy ckopocry poGeranus b NepBLIe MOMEHTLI OC/e
Hava/na CTeKaHHsl ONPEAENSTIOTCS [IABHBIM 06Pa30M CKOPOCTSIMH TiepeMelle-
HHS BOABI B MeJbuaiilledl rHAporpadHIecKoil cetd (B JOMUHAX, JOMKOH-
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H

ax Hu .norax). Sra cern BBITIOJNIHSIET poJIb COﬁHpaTeJIﬂ CKJIOHOBOT'O CTOKA.

W3 Mesbuaiimelt cern crox fonanaer B Gonee Kpynuyio CE€Tb, 3HAYHTE/LHO

YBEJIHUHBAs PACXOALI B Hell.'
Ilocne npekpamenus o

BaeTca jpoberaHne mo Mesbyafimeii TrHaporpaguueckoii ceru — JIOLIUHAM
J0KOHHAM u smoram. Takum o6pasoM, Mesbuaitmas runporpaguueckas

CETb ABJSACTCST paboyell YacThio Beest THApOrpauyeckod ceTH ToMbKO B me-

pHox COGHPaHHH CKJIOHOBOrO CTOKaA.

CxeMa 106
HIbIO JIMHUH 0f
26,0). M3oxpon

€raHus BOABI Ha PEUYHBIX GacceiiHax H300paKkaercs ¢ nomo-
HOBPEMEHHOro 106eraHus, HasbBaeMbix H30XpoHaMH (pHc.
bI I€IAT Bech GacceitH Ha psi mIIomaoK. Bpewms, 3a koropoe

HaCTHUa BOALI, BBHINABINAs B HEKOTOPOIi yacTH GacceitHa, noGeraer HO pac-
CMaTpHUBAEMOT0 3aMBIKaIOIIEro CTBOpA, HasbIBaeTCa BpemeHeM o6eraHus.

Jliobas uvacruia
H30XPOHOH, uMe
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BOABI, HaXOAAIASICS Ha TI7I0Mmany, OrpaHuyeHHON NepBoi
€T OAHHAKOBOE BpeMs Ko6eranus. Yacruna BOZBI, HAXO/51-
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Pue. 26. Cxema H30XpoH cToxa (a), rpaduk pacnpesenenus YACTHBIX
niowaneii (6), rpaduk BopooTRAUM {8) u ruaporpad croxa @).

H

Wancs B JI0GOA TOUKe MIOWALH, OrpaHHIEHHO BTOPO# H30XPOHOH, HMeeT
y#e Apyroe Bpemsi poGeranus u T. .

[os10xerue U30XpOH He MOKeT GBITh MOCTOAHHBIM: 110 Mepe U3MeHeHHs
CKOpoCTefi 10Geranmusi H30XPOHBI O/KHEI MEHATH CBOE ToJs0xeHHe. [Lis
Hava/JIbHOrO TepHOAa CTeKaHHs H30XPOHBI CI€L0BaJIO OBl CTPOHTD MO CKO-
pocTsiM noGeraHus AJs Medbyaiiiesi BDEMEHHOH THApOrpaduuecKo cer,
COGHpaOMelt OCHOBHYIO 4acTb CTOKA /TSt 5TOrO Neproaa co CKIOHOB, faJgee
MO CKOPOCTsIM 0Geranus Ha GoJee KPYIHBIX 3BeHbsiX rujporpadpuyeckoii
cetu H T. 4. Kpome Toro, B Kaskiulii MOMeHT Ha Pa3s/IHYHBIX 3BEHbLS X MPUTOY-
HOH CHCTeMB! HaGJTIONAIOTCS Pa3/HUHbIe hasbl cTOKa: moxbewm, MaKCHMYM,
CNaj HJH NMOJIHOE NpeKpalleHHe CTOKA. [lostomy n3oxpons Moo npeju-
CTaBHTb TOJILKO KaK U30MHHHH, OTBEUAOIIHE KaKHM-TO OCpelHEeHHBIM 3Ha-
YEHHAM CKOpOCTeH noberanus.

§ 2. OcnoBusie aaroHomepmocTn B Hporeceax MOOBEPXHOCTHOTO CTOKA.
Meropn usoxpon

Fpadux pacnpenenenns nnomaneii OZHOBPEMEHHOI'0 CTeKaHHs. [uj-
POMEXaHHYECKHH aHa/IM3 MpPOLECca NOBEpPXHOCTHOro CTOKa, OTpaKaromui
MeXaHu3M JoGeranvsi nocrynamomel Ha MOBEPXHOCTh BOAOCGOPa BOABI 110
3aMBIKAIOIIEro CTBOpPA, MPOBOAAT C TOMOMIBIO MeToxa H30XPOH CTOKA.
Meron u20xpon Bnepsbie 6h11 npennoxen H. E. oaroermv. 3atem pas-
pabarniBajics M. M. [Tporogbsikonossim, A. H. KocrakoBem u noApo6GHO
(B BHIE TeopHn H30XpoH croka) M. A. Beamkazosbmi. B LaJibHeHnem
TCOpHs H30XPOH NpHMeHsack B paborax A. H. Bedaun, K. II. Bockpe-
cenckoro, C. H. Kpuukoro, M. . Menxrena, A. B, Oruesckoro,
H. JI. Cokonosekoro n ap.

Honycrum, umeercs mian peuHOro GacceiiHa ¢ U30XpOHAMH CTOKa, npo-
BEICHHLIMH Yepe3 paBHBIE MPOMEKYTKH BpeMeHH T (puc. 26, a). [Tromanu
GacceiiHa, 3aKII0YeHble MEIHLy H3OXDOHAMH fy, fy... f,, HaswBalOTCH yact-
HBIMH - NI0WAAAMH  OJHOBPEMEHHOrO CTeKaHuus. C Gnuxafiwelt yacthof
MJIOWAAH f, cTeKatomas Boja (noxxneBas MM OT TasHus CHera) JocTuraer
SAMBIKAIOMEro cTBopa NV uepes Bpems T; ¢ miowmaiy fs — uepes 27, f; —
yepes 3t U T, 1.

Onpenenns nianumerpoum miomany MEHAY H30XPOHAMH CTOKA H BEIpa-

8UB HX B JIOJAX OT OGIei IJI0aAX BogocGopa f—;, 72 , ;i e %’_l, MOXK-
HO TOCTPOHTE rpauK pacrnpenejeHuss Bo BPEMEHH YacTOTHBLIX MJOLAfed
ONHOBPEMEHHOI'0 CTeKAaHHs '_F—"=f(r) (puc. 26, 6).

[Tepron Bpemenn noGeranns c camoi OTAa/NeHHOH TOUKU Gacceiina no
SaMbLIKAIOLIEro CTBOPA HA3BIBAIOT 6aCCEHHOBEIM HJIH CYMMapHHM BpeMmeHeM
AoGeranus (T,,..)- v

®opmuposanse ruaporpagos. Cnenaem nsa Rounymenus. Ilepsoe:

BpeMellH (CyTKH, yac u T. A.) B Ipenesiax scei NJI0IANH C ORUHAKOBOH HMH-
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KOJIMYECTBO BOJBI, paBHOE X;, TO 3Ta BeJIHUMHA HAGMONAETCsl Ha BCEH MJIO-
Iaau Bofoctopa; ecii B KaKyro-HUOYAb APYryIO, IPOM3BOJILHO BRIGPAHHYIO
eMHHIy BPEMEHH [OCTyNaeT APYroe KOJHUYECTBO X;, TO €r0 Takxe NpH-
HUMaIOT ONMHAKOBBEIM JJIs BCeH IUIOWazi BojocGopa.

Bropoe ponymenue — CKOPOCTH CTEKaHUS BOJABI OCTAIOTCS HEU3MEHHBIMU
BO BPEMeHH, CJIeIOBATENbHO, U H30XPOHBI CTOKa NMPHUHUMAEM HEH3MEHHBIMH
BO BpEMEHH.

[lycrs Ay, A, ... h; — cou Boxbl, crekatomefl ¢ GaccefiHa B pesyJbTaTe
BBINaJeHHUA JNOKAS HJIH CHErOTasiHUA B NPUHATHIE HHTEpBaJbl BpEMeHH, TO
€CTh CTOKOOOpasyiollasi YacTh OCafAKOB WJH CHEeroTasiHusi, B Ja/bHeHlleM
HasklBaeMas BOLOOTAauel. Bonoornaua B /11060# HHTEpBaJ BpEMEHH paBHa:

hy=x;—ag=xm, (144)
[E€ X; — CJIOf BOABL OT OCAJKOB HJIH CHErOTAsHHS, MM; v
a, — CJIOH 1noTepb Ha MHOUIBTPALHMIO U aKKyMyJISALHIO (3ajep:KaHue)
B IMOHMKEHUAX peJsbeda;
1] — KOa((uLUHMEHT CTOKA OT CJIOsI OCafKOB X;.
PacemotpumM, Kak 6yLyT GOpMHPOBATLCA PACXOALI B 3aMBIKAIOUIEM CTBO-

pe N.TIpeanosoxum, uto MPOAOJKHTENBHOCTb IOAAYH BOABI Ha BOZOCOOD

paBHa TPeM CyTKaM (pacueTHble HHTePBaJbl MOKHO 6paTh B JIIOOLIX €JHHH-
Uax BPEMEHH: CyTKax, yacax MUHyTax H T. 1.) ['padux BojgooTnayu H rpa-
‘UK YaCTHBIX IJIOMAZeH NaHbl Ha pUCYHKaX 26, 6 H 26, 6. Bpems poberanus
'OT HanGoJIee yJaJIeHHOH TOYKH BOAOCGOpa JO 3aMBIKAIOMEro CTBOpa NpH-
‘MeM PaBHBIM T,,,.=5 cyTkam. Torja crycrsi CyTKH Ioc/Ie HagaJa BOAOINO-
JlauM K 3aMBIKaoleMy CTBOPY CTEYeT BOAA C MEPBOH YaCTHOH IVIOMIARH fi,
TNpHYeM Be/JHYHHA CTOKa:

Q=M. (145)

[To ucreuenun ABYX CyTOK JOOEKHUT JO CTBOPA CTOK CO BTOPOH YacTHOH
nJomany f, NpHu BeJHUHHE CJI0si BOLOOTHAYH, KOTOpasi Oblia elle B epBOM
HHTEpBaJsle BpEMEHH, TO €CTh C IJIOWIAAHU [, CTE€UeT KOJHYeCTBO BOAHI, PaB-
Hoe A, f,. OnHOBpeMEeHHO uepe3 cTBOD GyleT IPOXOAUTH CTOK C IIEPBOH HacT-
HOH IVIOLIAH f; MPU CJI0€ BOJOOTAAUH, COOTBETCTBYIOIIEH BTOPOMY HHTED-
BaJly BpeMeHH (BTOpHIM cyTKaM). Taxum o6pasoM, K KOHILY BTOPBIX CYTOK
pacxol B 3aMbIKAIOLEM CTBODE COCTABHT:

Qz =h1f2 +h2f1-

K KoHIly TpeThero HHTepBaja BpPeMeHH CTOK OyJer IPOHCXOAHTh YiKe C
TpexX YacTHBIX mJomwanest fi, fo ¥ fs, 1 pacxox B 3aMBIKalOlleM CTBOpe LOC-

THUTHET:
Qs =:h1fa +h2fz+haf1' (147)

ITo mcTeyeHHM TpeX CYTOK MOjaya BOAHL B GacceiiH NpEeKpaTHTCs, Tak
KaK Mbl NpUHAMHN T,=3 cyTKaM. [ToaTOMy K KOHIly 4eTBepTOro HHTEpBaIa
BpeMeHH CTOK GyJeT MPOHCXOAHTb C YacTHBIX muowanefl fq, fs ¥ [o, 1 ero
BeJIHYMHA B 3aMBIKAIOUIEM COCTaBHT: . '

Q4:h1f4+hzfs+hafs°

(146)

(148)
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AHa.HOFH‘IHO AJIs1 OC/IeN YOI X HHTEPBAJIOB BpEeMeHH pacXOJbl BOJABI B 3a-
MBIKAIOLIEM CTBOpE 6y11yT COOTBETCTBEHHO pPaBHBEI:

Qs =h1f5+hzf4+h3fa; (149)
Qo= hofs +hsfe; (150)
Q7:h3f5‘ (151)

Takum o6pasom, obas NPOAOJ/KHUTENBHOCTE CTOKA B JaHHOM puMepe
NOJIY4H/IaCh 7 CYyTOK; HauGOJblee KOJHIECTRBO YaCTHRIX MJIoWanel, yyacr-
BYIOUIHX B (pOPMHPOBAHHH PacXOlOB, 0Ka3aJaoch PaBHEBIM TpeM, TO eCThb Bpe-
MEHH BOJOOTHAYH.

B o6mem Buge BbipakeHne pac '
X0na AJia Jioboro UHTepBaJsa B
MOZKHO 3alliCaTh TaK: 3 SR

Qi:hlfi"l'l'hzfl—l"l'hafi—z’,_ coothfi=
n=i n=i
:ngl h’nfi-n+1:n2I hi—n+1fn'

3asucumocts (152), BHIpakaromasn 3aKOHOMEPHOCTb CTOKa BOAHI C BOJO-
c6opau K 3aMLIKalOLeMy CTBOPY, HA3BIBAETCS T € HE€TH Y e C K O i cop-
MYJIOfi CTOKa.

Ha BCHogamg ONpeieICHHBIX 110 (opmysam (145)—(151) Besnunn pac-
X0NOB (g, (2, (s... Q; MONKHO MOCTPOHTB TpadMK CT

2, K CTOKa B 3aMbIK

CcTBOpe (puc. 26, &). pad aroment

B pacemorpennom npumepe peanosara/n, 4YT0 NepHOX BOJOOTAAUH
(nogaun BOAbI Ha BOR0CGOp) T,=3 cyTKaM, a Bpems qo6eranus ot Haunbosce
YAAMEHHOH TOUKH T, =D cyTKaMm. COOTBETCTBEHHO TIOJTyYHJIH YHC/IO HHTEp-
BaJIOB Ha rpauke 4aCTHBIX MJIOMIAeH, Tyaxe=0, @ Ha rpaduke BOLOOT-
AadH UHC/IO HHTEPBAJIOB T,=3. OOmas e Npo0JIKHTENLHOCTD CTeKaHus
OKasasacb paBHOH 5+4-3—1=7 cyrkam.

B ofuwem cayuae npomomkurenshocts crekanms paBHa:

T=7g+1,—1. (153)
Ipu dopmupoBarny runporpaos cToxa BO3MOKHLL JiBa OCHOBHBIX C/IyyYas:
TMaKC > TB u ‘!:ME!KC < TB'

B nepsom cayuae, kak 310 65110 B Hamem npHuMepe, HanGoJblnee YHEAO
CIATAEMLIX B BLIDaXKEHUAX 1A Q (popmyiiet 145—151 maw 152) paBHO Bpe-
MEHH BOJOOTAAYH T,, TO €CTb B (JOPMHUPOBAHHH MaKCHMAAbHOIO pacxoza
NPUMET y4aCTHe TONLKO 4acTh BOXOCGOPa, COOTBETCTBYIOMAN BPEMEHH BOLO-
OTAAUM H paBHas HauGOJBbLIEH M3 IVIOMIAAEH, OrDAHHYEHHBIX CMEKHEMH
usoxponamu. Takum ofpasom, kKorma Tyaxe—Ty B 06PA30BaHHH MaKCHMYMa
yYacTByeT Bech CJOH BOXOOTIAUH.

OGosHauast BpeMst HaCTYILIEHHs MAKCHMa/IbHONO pacxoza uepes ¢
(npunuMasi i=f{ B opmyse 151), MoxHO HammcaTs, uTo aus cnyqaﬂ'
Tyaxe—> Ty MAKCHMAJILULIT Pacxojl pasel:

n=t

B
Qmaxc = 21 hnft-n+1.
n=

(152)

(154)
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Bo Bropom ciyuae, Koria BpeMsi MaKCHMaJbHOrO JOGeraHHs MeHblie
BPEMEHH BONOOTAAUH (T, S<T,), B POPMHPOBAHMY MAKCHMyMa Yyu4acCTBYeT
BCsl IJIOWaAb BOAocO6Opa, HO HE BCe YaCTH CJIOS BOJOOTHAYM, a JHIUb Te,
KOTOpEIE HMEIOT MECTO B NepHoj HauGo Ibluell HHTEHCHBHOCTH 3a BpeMs JO-
6eranus. ) '

AnanuTHYeCKH BeJHYMHA MAKCHMAJBHOTO PacXoAa AJs JAHHOIO CJy-
Yast ONpPENEIHTCS BBIpaXKeHnHeM:

T=Tyake

Qmaxc = 2 hi— n+1fn‘
n=1

Cxema H30XpOH, KpOMe YKa3aHHBIX paHee JIONYIUEHHH, He YUUTHIBAeT
H €CTeCTBEHHOrO PeryJHpPOBaHHA CTOK4 B pPYCJ/e peKH.

PycJioBoe pery/inpoBaHHe COCTOMT B TOM, YTO YacCTh BOJBI, MOCTyMal0-
el B pyc/o MOBepXHOCTHBIM CTOKOM, B TEPHOL NOABeMa ypoBHeH 3aTpa-
yydBaeTcs Ha 3anojHeHHe PYC/aa; B NEPHOJ chaja ypOBHeH 3ajepKaHHbIH
00beM cTeKaeT. ITO NPUBOAHT K HEKOTOPHIM PACXOXKEHUSAM B (hopMe M'HIPO-
rpaga CTOKa, BLIYHC/IEHHOTO [0 H30XPOHaM H (paKTHUecKoro. PacxoxieHus
0co6eHHO 3aMeTHB! Ha KOHILIEBBIX ydyacTKax rujaporpada. [Tpu dase nognrema
OpAuHATHl rujaporpada B pe3yJbTaTe eCTeCTBEHHOIO PYCJIOBOTO peryJiH-
pOBaHHsl MOJIYYAOTCS MEHbIle TeOpeTHYeCKHX OpJUHAT, MOJYYEHHBIX IO
usoxponawm. Ilpu dase cnaga nabmonaercs o6paTHast KapTHHA: OPJHHATHI
(baKTHUECKOro THAporpada HeCKOJNbKO YBEJHUHBAIOTCS,

CrnencTsueM pyc/OBOrO peryJaupoBaHHMs B/IfETCs 3anasibBanue (hak-
THYECKOIO CTOK4 IO CPaBHEHHIO C TEOPETHUECKOH MPOLOJIKHUTENBHOCTHIO
ero mo ¢opmyJse (1563). PakTuyeckas NMPOAOJKHTENBHOCTh CTOKA paBHA:

TllJ—;:leaKC +Tnf 1 +}“pv (156)

rae A, — TNpONOMIXUTENBHOCTh ONOPOXKHEHHs PYCJOBOH CeTH.
Benencreue pycioBOro pery/JHpOBaHHS CTOKA IDOHCXOAHT yMEHbllie-
HHEe MaKCHMaJsIbHOro pacxoja, H HacTYIIEHHE ero HECKOJIbKO CIABHraercs
BNIPABO MO CPAaBHEHHIO C TeOpPETHYeCKUM T'HApOrpacdom.
Uem Gosbiie peyHOH GaccefiH M yeM GOJIblile PeryaHpyoas eMKOCTb
ero peuHof cerH, TeM Gosiee CYIIECTBEHHO OT/IHYAeTCsl rHAporpad croka,
NOCTPOEHHEIH NO M30XpOHaM, OT (axTHueckoro rupporpada.

(155)

I'nasa VI. MAKCUMAJIBHBIVI 1 MWHUMAJIBHBIII CTOK

§ 1. DarTops! BeceHHEro MOJOBONbLH

[TonoBoxgbe — 3T0 hasa BOJAHOTO peKHMMA PEKH, XapaKTepH3yloulasics
NPOLOJIKHTENbHBIM IOBHIIIEHHEM @TOKa, KOTOPBIl MOBTOPSIETCS €XKErOJHO
B OJHH H Te JKe CEe30HHI.

[TosioBOJIbE BHI3BIBA€TCS Ha DABHHHHBIX DEKax CHerortasHueM (BeceH-
Hee MOJIOBOJbE), HA BHICOKOIOPHBIX — TasiHHEM. CHETa H JIENHHKOB (JIeT-
Hee [OJIOBOJbE), B MYCCOHHBIX M TPONHUECKHX 30HaX — BLINAJEHHEM JIeT-
HHUX, 3aTAKIBIX 10X el (HanpuMep, JeTHee NOJN0BOAbE Ha peKax Jla/ibHero
BocToka 3a cuer MYCCOHHBIX HOXKAEE).
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KparkoBpemeHHble MOBBIERHS CTOKa, He NPHYPOUYEHHBIE K OMpeLe/IeH-
HOMYy TMEPHOLY IORa H MOBTOPAIONIHECH B HEKOTOPhie IOXbI N0 HECKOJILKY:
pas, HasbIBalOTCs naBoAKaMH. I1aBOAKH OOBLIMHO BO3HMKAIOT OT noxpeft,
HO B yC/IOBHAX HeYCTOHUYMBOH 3HMbI NMABOIKH MOTYT GHITh O6YCJOBAEHEI
HHTEHCHBHBIM KDATKOBPEMEHHBIM CHeroTastineM. BeTpeuarores Takixe cme-
IIaHHBIE CHEro-J0XKAeBble MOJOBOALS H MABOJKH.

Becennee nosnopoase THNHUIO A5 GObIIHECTBA pek CCCP. K ocHos-
HBIM (DAKTODaM CTOKa BECEHHEro M0JI0BOJIbA OTHOCSITCS 3aMackl BOAb! B CHe-
PKHOM NOKPODBE, HHTEHCHBHOCTD H IPOLO/IKHTENLHOCTD CHeroTasinus. Kpome
TOro, Ha BeceliHee NON0BO/be OKA3bIBAIOT BAUSHHE BeJHYnHa H hopMa Gac-
CefiHa, pesibedh, XapaKkTep MOUB, reOJIOTHUECKOe CTPOEHHE Gacceitna, Hasu-
yHe B Gaccefine osep, JiecoB, 60J0T. Bee atu (aKTOpBL B TO¥ HJIH HHOM Mepe
BLISLIBAIOT aKKYMYJSANMIO M DEry/JHpOBaHHe O6pa3oBaBLIMXCA H3 CHera
TaJblX BOJI.

HHTeHCHBHOCTL cHeroTasinua. 3a WHTEHCHBHOCTD CHETOTassHMs, KO-
TOpas S4BHCHT OT CO/IHEUHOH pajHalMK ¥ TeMIepaTypHl BO3AyXa, MPHHH~
MaIOT KOJIHYECTBO TaJbIX BOX, 06PasyIoUMXCs B eAHHHILY BpeMeHH.

Hast otnenbHBIX yacTell BOnoc6Opa HA HHTEHCHBHOCTH CHEroTastHHS
BJIMSIET 9KCNOSHIHS CKJIOHOB. YBeNHYEHHE HHTEHCHBHOCTH CHerOTasHUS
COKPAIAET €ro MPOIOIKHTENBHCTD U YBEJIHYNBAET MHK IO0J0BOMbA.

[IpofoJ/KHTEIbHOCTD CHErOTasHUS KOJIEGIeTCS B 3HAYUTEbHDBIX npe-
Zenax. Tak, 1151 paBHMHHBIX pek eBponeiickoil yactu CCCP (cpaBHHUTEIBHO
GOJIbIIHX GaCCeHHOB) NPOJOJIKHTENBHOCTh NOJNOBOAbS H3MeHsieTest o 10
CyTOK Ha fore 10 40 cyTOK Ha ceBepe.

Ha Gosibinx GaccefiHax cHer HauHHaeT TasAThb, KaK NPaBUJIO, HEOKHO-
BPEMEHHO, UTO BJHMACT Ha NPOUECCH (GOPMHPOBAHHS MOJIOBOLLA.

CHer HauMHaeT TasTh 3a/0/ITO 0 HAYaia cTOKA. B Teuenne HEKOTOpOro
BPEMEHH, COCTaBJIAIOWIEr0 OKOJIO ONHOH TPeTH BCEro NepHoja CHEroTasi-

'HHS, TaJjas BOJAa JIMIUb YBJIA2KHSAET TOJILLY CHEXXHOro NoKposa. BOlIOOT-

Aada H3 CHEra, aCJefoBaTeqbHO, H CTOK HAauMHAIOTCA TOC/e HACHIIeHHs]
CHEra BOIOH N0 MaKCHMAJIbHOH BJIarOEMKOCTH. MaKCHMAaJbHAs BJIarOeM-
KOCTb CHEra 3aBHCHT OT €ro CTPYKTYpPHl M Kosiebaercst or 15 mo 50%
(8 cpexnem oxoso 30%).

Takum 06pasoM, CHEXHBIH NMOKPOB siBJIsieTcs aKKyMYJIATOPOM TaJso#
BOJBI, 3aA€PXKUBAIOLIMM BOAOOTAAUY. 3HAUHTE/NbHOE YBeJHUEHHe BOAOOT-
Aaduu MPOHCXOAHMT IOJ BJHMSHHEM BECEHHHX NOJel. JLOXKIM yMeHbIaloT
AKKyMy/THPYIOWLYIO CIOCOGHOCTb CHEra, H3MEHsIst ero CTPYKTYPY; AOKIIMH
Paspylualorcsi CHEXHbIE: KaNUJLISAPbI, BCJAEACTBHE UErO CONepKALascs B

-CHere KanuJJjsipHasi H IVIeHOYHas BOAA nepexounuT B rpaBHTaUHOHHYIO,

OLICTPO CTEKAOI[YI0 BHH3.

Hacrs nocrynaiomeii Ha peunoi 6acceiin BoxHI, KOTOpast He yuacTByer
B (PODMHPOBAHHHU CTOKA, NPEACTaBASET MOTEPH CTOKA nonoBoibs. K takum
[OTepsAM OTHOCATCS HCNapeHHe C NOBEPXHOCTH TasJblX BOX M CHera,
mlu(puanpauHﬂ H aKKyMyJIaUMs (3alepKanue) BOI HA TIOBEPXHOCTH Gac-
CenHa.

Wcnapenne. B nepuon cHerotastHMsi wacTb TasiblX BOX TepseTcsd Ha
ucnapenne. OfHOBPEMENIO NPOUCXOLUT TAKMKe HCnapeHHe ¢ NmoBep XHOCTH
cyera. OfHaKo BeJIMYHHA NOTEPD HA HCTApeHHe HeboJblIas, He IpeBLIAIo-
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was 10% or sanacos Boasl B cHere. OcoGeHHO MaJibl IOTEPH Ha HCHapeHue
B CeBepHLIX paloHaX. ‘

Uuduabtpauus. YacTs Tanbix BOL pacXofyercss Ha NpocaudBaHue
(uHObUNBTPALMIO) B NOUBY. .

Besmnuuna uHGUILTPALNM 3aBHCUT OT CTPYKTYPBl MOYBOTPYHTOB, CTe-
NeHd MPOMeP3aHHUsl MOYB M yBJAXKHEHHs MOUBBL Hepel HaCTyIJIEHHEeM OT-
pHUATENbHBIX TeMIepaTyp Bo3AyXa. HacTb MPOCOUMBINHUXCH TajblX BOJ
OCTaeTcs B NOYBE, HACHIAs ee JI0 NOJHOH BJIarOeMKOCTH.

Hpyras yactb TasbBIX BOA, NPOCOYMBIUMCH Uepe3 BEpXHHH JErKOBOJO-
MPOHHIAEMBIH CJOH TMOYBHI, JOCTHIaeT BepXHEro, MeHee BOJOTPOHHIIAE-
MOTO /IOl M CTEKaeT IO MOBEPXHOCTH 3TOI0 OTHOCHTEJNBHOTO BOZOYIIOPA.
JT0 TaK Ha3blBaeMblii BHYTPHUNOUYBEHHB# crok. O6LIYHO BOJIO-
yIOpOM, MO KOTOPOMY CTEKalOT TaJjble BOABI, fBJsETCA Mep3Jblfl CJIOii,
KOTOPBIf N0 Mepe OTTauBaHMs IOYBBl NpojBUraercst BuKM3. Eciu Her apy-
rOro OTHOCHTE/JBHOrO BOJOYNOpa, BHYTPHUIIOUBEHHBIH CTOK B OTTasiBIIeH
MOoUBe NPEKPAIIAeTCs, TaK KaK CTAHOBUTCST BO3MOMKHBIM NIPOCAUHBAHHUE
BOIBI B HHIKHHE CJIOH.

Ha necuyanbix M JIeCHBIX NOA30JHCTBIX NOYBAX BOZOCGOPOB CO CPaBHHU-
TeJIbHO BBLICOKHM IIOJIOKEHHEM IIePBOr0 OTHOCHTEJBHOrO BOAOYHOpA BEJIH-
YHHA BHYTPHIIOUBEHHOrO CTOKA COCTAB/IAET 3HAYHTE/JbHYIO JOJIO BECEH-
HEro CToka. JTa YacTb NPOCOYHBIIEHCS BOABI IPEACTABJISET COG0H BpeMeH-
HYIO aKKyMyJsiIHIO, HECKOJbKO BHIPABHUBAIOULYIO IIOJIOBOAHEIH CTOK;
NIPOJO/I2KHTEIBLHOCTD  TIOJIOBOJbSI pacTATHBAeTCs, a HauboJbluasi OpJau-
HaTa rujaporpada MoJ0BOAbA (MaKCHMAJbHEIA PAacxOi) HECKOJbKO CHH-
J)Kaetcsl.

M, HakoHew, TpeTbsl YacTb NPOCOUYMBLIMXCS TaJsbIX BOJ JOCTHTaeT 3ep-
KaJ/la FPYHTOBHIX BOJ, MONOJIHSAS MX 3amackl H o0ecreyHBasi IUTAHHE PeKH
B MeXeHb. JTy YacTb CTOKa, NEPEXOASIYI0 HA MEXeHb, HCK/IIOUAIOT U3
BECEHHEro CTOKa M pacCcMaTPUBAIOT KaK ero IOTepH.

OcoGeHHO 3HAUHTENBHON BEJHYMHBI NOCTHIAIOT [OTEPH HA HHGHJIBLT-
palHio I/l CTENHOH 3OHBI IIPH HU3KOM CTOSTHUM YPOBHSI TPYHTOBEIX 'BOJ.

‘MuHHMa/bHBIe MOTePH TaJBIX BOJ HAa MH(UABTDAUHMIO H HaHOOJbIlee
38HaueHHE IMOBEPXHOCTHOrO BECEHHEro CTOKA HaOJIONANTCS, €CJH 3eMJIA
HOKDHITA JIEJsIHOH KODKOH. ¥ CTaHOBJIEHO, YTO 06Pa30BAHUIO 3HAUMTEILHBIX
BECEHHUX IOJIOBOJUH, KOTOPBIE H ABJSAIOTCA PACUETHEIMH, OOBIUHO MpEJIle-
CTBYIOT CYPOBBIE 3HMBI C CHJIbHBIM TpPOMEpP3aHHeM [OYBHL.

AKKyMyJasiusi Ha MoBepxHOCTH Gacceiina. C Hauasa BOJOOTHAUH Tasbie
BOJIBI HE CPa3y CTEKAIOT N0 CKJOHY, a 3aNoJHAIOT HEPOBHOCTH pesbeda Ha
Bogocbope. Uem Gousbiue miouanb Bogoc6opa, TeM GoJblIe ero akKyMyJIH-
pyrowast CHOCO6I[OCT[), TeMm GOJILIIC CI'o crJaakKHpatolce BJHSIHHE Ha MoJio-
BOAHBIA CTOK. )

TpancopmupoBanue (cria:kHBaHHe) NOJOBOJIHOIO CTOKA C YBEJIHMUEHHEM
mIonafy 6accefina o6bsAcHAETCA TaKikKe Pa3/HYHBIM BpEMEHeM L0GeraHus
BOJBI [0 OTAEIBbHBIM COCTABJSAIOIMM FHAPOrpacHUeCcKOl CETH, YBeJHUeHHEM
pycJioBoro perysnupoBanus. [losTomy ¢ yBesiMueHHeM IJIOWALH BOmocGopa
MaKCHMaJbHbIH MOAYJb CTOKA YMEHBLIAETCS, MPOAOJKHTEIbHOCTL I10J10-
BOZbsl yBeJNHuUHMBaercs, gopma ruiporpacga CTaHOBUTCsS 0oJiee IIABHOH,
pacTaHyTOH.
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HauGonee cuiniio BBIPA2KEHBI NPOLECCH aKKYMYJISIIIHH CTOKa B Gacceli-
Hax, HMMCIOWUX 3HAYHTENbHbIE aKKYMYy/IHPYIOUHE eNMKOCTH B BHJE 03ep.
Osepa 3alep:KUBAIOT ACTb TaJblX BOJ, BCJILCTBHE YEero BeJIHYHHA MakK-
CHMAJILHOrO pacxofla BECEHHETrO MOJOBONbS CHHIKAETCS.

Peryaupyomee Bausinue 03€p 3aBHCHT OT HX PaclOJOXKEHHS Ha BOLO-
c60pe M MOXKET CYIIEeCTBEHHO H3MCHHThCS B 3aBHCHMOCTH OT COCTOSIHHSI HX
o6Bonnenus. [locre pana 3aCyUIIMBEIX, MAJOBOAHBIX JIET, KOTja osepa
HE HANOJ/HEHDI, aKKyMYyJTHPYIOWAs CIOCOGHOCTb HX 3HAYHTENBHO 6oJ1b111E;
IOCJIe  MHOTOBOJHBIX JIET — MeHbIIe.

[lIpynbr ¥ Bopoxpaumnna 0OKasbBaIOT Takoe 2Ke BJIMSHHE Ha CTOK [0-
JIOBOZbsI, KaK H 03epa.

AKKymysupoBaHue TaJbIX BOA NPOHCXOOUT H NPHU HAJIHYHM JECHOTO
IIOKPOBA.

CHHKeHHe MakKCHMyMa BeCEHHEro NOJIOBOJAbS B JEeCHbIX GacceliHax 3a-
BHCHT OT SaJIECEHHOCTH, PACIOJIOKEHH JIecOB B GacceiiHe, cOCTaBa JeCHBIX
HacaKJICHHH.

Perymupyiowas po.s Gosnor CPaBHHUTENLHO HEBEJIMKA H 3aBHCHT OT THMA,
PasMepoB 1 pasmelenns GOJIOT 110 BOgocGopy.

Bunanue osepuocrn, secucroctH u 3a60JI0YeHHOCTH BOJ0CGOPOB Ha
CHH2KEHME MaKCHMaJbHBIX pPacXOlOB IMOJOBOAUI BBIPAXKEHO 3SMMHpHYec-
KHME 3aBHCHMOCTSIMH, KOTODbIE MPHBELEHBI HUKE (pu BHIUMC/IEHHH pac-
HETHBIX MaKCHMaJbHBIX PacXOXOB BOZEL).

AKKyMmepy}ouLeﬁ CIHOCOOHOCTBIO Ta/bIX BOI 006/1aJal0T TaKXke MOL-
Hble TOJIIM PHIXJILIX OTJOKEHHH (KpymHO3epHHCTBIX TIECKOB, IecyaHo-
IPaBeJHCTRIX TPYHTOB), TPEUMHOBATHE W KapcroBrle mopoarl. Hannune
HX B Gaccefine NpUBOANT K SHAUYHTELHOMY CHHIKEHHIO MaKCHMyMa Becell-
HErO TIOJIOBOLLS.

§ 2. DaKTOpHI INBHEBOTO CTOKA

K ocHoBHBEIM hakTOpaM (hOpMHPOBAHHS JNHBHEBOrO CTOKa OTHOCSATCS}
1) HHTEHCHBHOCTB JIHBHS, €r0 IPOLOJIKHTEIBHOCTD H NJIOIaAb, OXBAThHI-
BaeMmas JINBHeM; 2) MHGHIbTpAUUS BOLbI B nousy u 3) poGeranue JHBHe-
BBIX BOJA IO PyCJOBOH ceTH Gaccelina,

Hurencusrocts nmBHs. [naBHoe 3uauende B bopmupoBanun Mmaxcu-
MAJbHEIX - DACXONOB HA MaJsbIX BOJOCOOpax (KOrha BpeMs a06eraHus
Tyaxe MCHDBIIE MPOAO/KUTEbHOCTH BOJOOTAAYH T,) MMEeT MaKCHMaJibHas
HHTEHCHBHOCTb BOAOOTAAYH, & B (JOPMHPOBAHHH MAKCHMAJILHBIX pacxoaoB
Ha COJIBUIHX BOXOCOOPAX (T, .. >T,) — CJI0H CTOKa 3a NaBoJIOK.

B coorserctsuM ¢ 9THM NpH McCaeLOBANMM JIHBHEBOrO CTOKa BaKeH
pacieT MHTCHCHBHOCTH JIMBHEH H €/10S NOXKAEBHIX OCAAKOB.

JIHBHH OTIMYAIOTCS PE3KHM yMeHbIIeHHeM HMHTEHCHBHOCTH C YBeJH-
AEHHEM X TIPOLOJIZKHTENbHOCTH.' DT 3aBHCHMOCTb BHIpazKeHa ypaBHEHHEeM:

i
e (187)

TAei — CPEeAHsS MHTEHCHBHOCTDL JIHBHS;
! — NPOJO/IKUTENBHOCTD JIHBHS, MUK,
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n — noxasaTe/Jb PENyKUHH HHTEHCHBHOCTH JIHBHS 1O NDPONOJAHUTE/ b

HOCTH (3HaueHHe NoKasaTe/lsi CTenenH n, BhiuncaerHoe 3. [1. Boro-
., Masosoii u 3. I Ilerposoit ([TH), B cpexnem pasno 0,67);
S — npepeabHas, MM MCHOBeHHAas, MHTEHCHBHOCTb JHBHS;

S=imaxc mpu £ — 0.

3. I1. Boromasosoit u 3. I1. TletpoBoit mo.yueha clenyouas 3aBHCH-
MOCTb NpeJe/bHOA HHTEHCHBHOCTH JIMBHeHl S OT HX MOBTOPSEMOCTH:

S=A+BlgN, (158)

rae A 1 B — reomopoJIorHuecKkie napameTpel;
N — uncno ser npesblueHHs JMBHeH JAaHHOM HHTEHCHBHOCTH,
WM pacueTHasi NOBTOPSIEMOCTb JIMBHEH B rofax.

- Takum o6pasom, st /oGoro nynkra Tepputopun CCCP HHTeHCHBHOCTb
JIUBHA B 3aBUCHMOCTH OT NPUHSATOH PaCUETHOH NPOJONIKHTENbHOCTH MOMKET
ObiTb BBHIYHC/IEHA MO dopmyJe:

. ALBIlgN
L= W ‘ (159)
[Tapamerper A u B onpenensiotes no tabJuue, cocrasiennoit 3. IT.
Boromasosoit u 3. 1. [TeTpoBoii, /K N0 KapTam H30JMHHI 3THX Napamer-
posB.
U3 dopmyier (159) caenyer, 4To KOJMYECTBO OCATKOB 32 JHBEHD npo-
JO/KUTENBHOCTBIO | MUH PaBHO: :

Ht=it=%%(,g,%t3=(A+BlgN)t°’33.  (160)

Stoil GopMyJI0f MOMKHO M0/IB30BATbCH HPH PACYeTax MaKCHMAJbHBIX
PacxonoB ¢ BpemeHeM JoGeratus xe Gosbiue 8—I10 . [Ipu Gosnburkx npo-
AO/KHTEJILHOCTAX BPEMeHH JOOeraHHsi MOJIyuaeTcsi CYIIECTBEHHOE mpey-
BEJIHUEHHE PACUETHOrO CJIOS OCA[AKOB 33 JIOXKAb H KaK CJIEICTBHE NpeyBe-
JIHUEHHE BEeJHYHH MAaKCHMAa/bHBIX PAaCXOMOB. :

Cnenyer umeTb B BHAY, 4TO GOJIbLIHE BOAOCOOPHI He NOKPHBAIOTCS MOJ-
HOCTbIO OJHOBPEMEHHO NOMAAMH, YTO NMPHBOAUT K YMEHLIIEHHIO CPELHEro
CJ/I0s1 OCAJIKOB Ha TaKHX BOLOCOOpaxX MO CPABHEHHIO ¢ MaJbIMHU.

C1o#t 0cafikoB 3a/aHHOf MOBTOPSIEMOCTH MOKHO ONPEIEJNHTh TAKKe My-
TEM MOCTPOEHHs KPHBOX OGECHeYeHHOCTH CYyMMapHBIX KOJHYECTB OCALKOB
3a OTA@JIbHBIE JOXKAH B TOjy. YUdTBIBAasi, UTO KpHUBbEe 0GeCleUeHHOCTH
CJI0fl OTJIHYAlOTCsi GOJIBbLIOH aCHMMETPHYHOCTBIO H MOTOMY He BCerja Joc-
TaTOYHO TOYHO ONHCEIBAKOTCS NMDPUHATHIMH B FHAPOJOrHH KPHBBIMHU pacrpe-
nenenusi, I'. A. AnekceeB Npeoxua L/ DOXKIEBBIX OCAAKOB 0COGYIO
KPHBYIO pacnpejesieHts, OTBeUaloULyi0 ypaBHEHHIO:

H=a(lgm+lg N)»2, (161)

rie H — c/i0ii 0CankoB 3a CyTKH B MHJ/IMMETPAX, MOBTOPSEMOCTBHIO |
pas B N user;
m — CpeiHee UHC/IO JHel ¢ ocajKaMH 3a TellJbH [epHOA roja;
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@ — napaMerp, NpONOPUHOHA/IbHEI CPEHEMY CYTOUHOMY KOJHye-
CTBY OCaJIKOB:

a=krZ (162)

m
3nech £ — Kosdduunent, uamensomuiica or 2,57 10 2,68 (B cpennem k=

= 2,62); w— cpennss cymma (HOpMa) 0CafKOB 3a TeNJIbI CE30H.

IlapameTpbl KpuBo# 0becnieueHHOCTH w U m onpegensiior no «Kanmaro-
JIOTHYECKOMY CIIPaBOYHHKY» HJIM 1O JaHHBIM Ha6MIOAE€HHH OTAENbHBIX MeTe-
OpOJIOTHYECKHX CTaHUMHA.

Hudunbrpauns soxsl B mousy. BropsiM BaHBIM M HauGosee TPYIHBIM
AJIsT pacyeToB (paKTOpoM (OPMHPOBAHHS JIHBHEBOrO CTOKA SIBJSIETCS
MH(UIBTPALMs BOLKLI B NOYBY. :

[Torepu ROMKIEBBIX OCAZAKOB Ha HH(UILTPALHMIO CYLLECTBEHHO npeBbl-
IIaj0T aHaJOTHYHBIE NMOTEPH INPH CHEroTasiHuu, joxons o 70—80% or
C/10si OCalKOB, YTO COOTBETCTBYET Ko3(duuuenty croka 0,20—0,30, B TO
Bpemsi KaK KOS((HLUHEHT CTOKA CHErOBBIX NOJIOBOAMI! IPEBLILLIAeT BEJIMYHHY
0,30—0,50 n uacto npuG/HKAETCsT K eQUHMLE. ITO 0GbACHIETCS pasHoO#t
CTEMEeHbIO yBJIAXHEHHS TMOYBBI [IPH CHETOBBIX H JOXKAEBBIX NABOIKAX.

Tak e Kak H 1 CHErOBOrO MOJIOBOIbS, NOTEPSIMH JOXKAEBOLO CTOKA
ABJIAETCs He BeCh CJI0H HH(DUABTPALMH, a JHIIb Ta ero YacTh, KOTGpas yxo-
AUT B TTyGOKHE BOJOHOCHBIE CJIOH H 3aTPauMBAETCS Ha YBJIaKHEeHHe M0YBO-
rpyuToB. OcTa/bHas ero uacTh, o6pasyiomasi npH NeCYaHbIX H KpYITHO-
BEPHUCTEIX IPYHTaX BOAOCGOpA BHYTPHMOUBEHHBII CTOK, MPHHHMAET yyac-
THe B (JOPMHPOBAHHH MABOAKA.

B cBs3u ¢ saTpynHeHHsIMH MPAKTHYECKOrO OnpenesenHs noTepb Ha
HH(HIBTPALMIO B TeUeHHe BCEro XO4a NaBOJKA YUeT STUX noTeph  NpPOM3-
BOJTCSA MJIH MyTEM BEMMHTAHHS CJI0S T0TePb M3 /IS OCALKOB, HJIH MyTeM
YMHOKEHHA CJ0s 0CaJKOB Ha KOS(MHIHEHT CTOKA.

B rmepeom ciyuae cUHTAIOT, UTO HHTEHCHBHOCTD HH(HIBTPALHH BO
BPEMENH He MEHFETCs, NMOSTOMY BeJHUHHA 3(PeKTHBHBIX (CTOKOOGpasyo-
LX) OCAAKOB H, C/IEI0BATe/IbHO, BEJIHUKHA CTOKA B Ka’KAbli MOMERT Bpe-
MEHH 3aBHCAT OT COOTHOWEHHS HHTEHCHBHOCTH OCAJAKOB M NPHHSTOH
CpeJiHeil MHTEHCHBHOCTH HH(HALTpALHH.

. A. AJleKceeB Ha OCHOBAHHMH LIKAJLI HEHIBTPALHH, paspaGoranno#
M. @. CpuGHLIM, BHYHCIHI CTOJ HAYAMBHBLIX NOTEpb A/ pasJIHYHLIX TH-
TOB TOBEPXHOCTEH B Pa3JHUHBIX KIHMATHUCCKHX parioHax.

BoluuTtast M3 €105 OCaIKOB 3a J0MKAb CJIOH HAYANBHEIX NOTePh, MOKHO
Onpene/uThb CJIok A(pPeKTHBHBIX OCAAKOB MK ¢/I0ii cToKA. B neficTBHTEb-

. HOCTH HH[IJH.HBTpaLLHFI OCaiKOB NPOJOJIZKAETCS B TEUEHHE BCEro nepuona

CTOKa, HO 3TH NOTepH HEBEJIMKH [0 CPABHEHHIO C HAYAJBHBLIM CJIOEM MO-
Tepb. [loTepsiMu HA HCnapeHue 3a KPaTKOCThIO nepHosia NnpoLoKHUTeNLHO-
CTH JIHBHA TpeHefperaror. :

Bo Bropom cmocoGe yuera noreps Ha HHPUIBTPALNIO — ¢ IOMOLIBIO
Ko3(puuMeHTa CTOKAa — CUHTAIOT, YTO BCErAa TepseTcs HEKOTOpas yacTh
OCaJKOB, UTO OCAJKH CTEKAlOT azKe TOrAd, KOria HX HHTeHCHBHOCTE MeHbIIe
HHTEHCHBHOCTH HH(UJIbTPALKH, TO €CTh eCJH OHH NOJHOCTLIO pacxonyrores
Ha BIIHTHIBaHHE.
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Taxum 06pasom, kaxkALIH U3 NPHBeJeHHbIX CIIOCOGOB yuera nQrepb HMeer
CBOY HeOCTaTKH. [IpaBH/IbHO yUUTEIBATL MOTEPH MOKHO TOJBKO NIPH HAJIH-
YuH KpuBO# uuuaprpauuu. 1. JI. Coxonosckum, K. IT. Bockpecenckum
H JPYTHMH BLIYHC/IEHBl NPUOJNIKEHHEIC 3HAUEHHS KOI(DHIMENTOB CTOKA
 MOKIEBBIX NMAaBOAKOB Da3/MMUYHOH OGECNEeYeHHOCTH B PasJHUHBIX (DH3HKO-
reorpapuueckux paiionax CCCP.

®akrop poberanus. TpeTuii BaxueHwHH ¢daxrop, BaUAONMME Ha
¢opMEpOBaHIe JTHBHEBLIX MABOLKOB, — A00eranne JHUBHEBLIX BOJ J0 pyc-
JIOBOH1 ceTH Gacceiina.

B cBsisK ¢ Tem 4TO B HaUaJIBHBL] NEPHOA BLIMAJEHHS 0K BCE OCALKI
HAYT Ha NOKPBITHE Ha4yaJbHbIX NOTEPb, 4 B KOHIE, KOIZa HUHTEHCHBHOCTL
OCaZiKOB CTAHOBHTCs MeHbIle pa3Mepa YCTaHOBHBLIEHCS HH(UAbTpaLUH,
OHH MOJHOCTbIO TPATATCA HA HHPHUIBTPAUMIO, IPOJOTKHTEIBHOCTD CTOKOOH-
pasyloLlen YacTH A0K/sl (BOAOOTAAUH) 3HAUHTE/IbHO MEHbIIE BCeil TpOao.I-
JKUTEABHOCTH JOXKS,

Takum 00pasoM, NPOROIKUTEILHOCTS NOCTYIIEHHS BOIBI B PYC/IOBYIO
CeTh MpH JIHBHEBOM [1aBOJKE 3HAUMTEJNLHO MEHbLIE, YeM IPH CHErOBOM I10-
noBofibe. [lostomy Bauanue axTopa joGeranus NpH JHBHEBOM NaBOLKE
CKa3bIBACTCA 3HAYHTEJBHO CHJIbHEE M DeIyKUHMs IO IJOWAaAH BopocGopa
GoJbliie, TO €CTh € yBeJUUeHHEeM NJIOomajy BOA0c6opa HaBMONaeTes: pe3Koe
YMeHbIIeHHEe MaKCHMaJbHOIO MOLYJISi. ' '

Cxewma jlo6eranus ¥ CyMMHPOBAHUA BOJ C YAaCTHBIX IIOLiafed Gacceiina
K 3aMBbIKAIOWEMY CTBOPY, a TaKXKe aHAJHTHYECKOE BHIPAXKeHHE 3TOH CXeMbl
NpH TMOMOIIH FeHEeTHUECKOH (POPMYJIbI CTOKA DPACCMOTPEHHI BhILIE.

Ha ¢opmupoanue /MBHEBbIX NaBOAKOB OKa3bIBAIOT BJMSHHE TAKIKE
usnKo-reorpadpuueckire (haKTOPHI, pACCMOTPEHHBIE [IPH AHAJIN3E BECEHHEro
MOJIOBOABLS (03€PIIOCTh, 3260/ I0UEHHOCTD, pedbed, MOYBEHHO-Te0 0T HUCCKHE
YCJIOBHA U Ap.). BauAHHMe HX Ha mapaMeTphl JOKIEBHIX NABOIKOB HOCHT
B oflleM Takoil XKe XapaKTep, HO ¢ HEKOTOPHIMH OCOGEHHOCTSIMH, ONpeje-
JAOIUMHCs Gosee KPaTKOBPEMeHHO! BOIOOTAAYeH H OTCYTCTBUEM IpOMep-
3aHHA M NPEIBAPUTEJBHOTO YBJIAXKHEHHsI [IOYBOTPYHTOB.

§ 3. Onpenenenie MaKCHMATLHDIX PACXOH0B BOIBI [OPH HAJAWYMH FAHHBIX
Ha0moeHHil

PacyeTHbIM MaKCHMAa/IbHBIM DACXOIOM Ha3hIBA€TCsl PacXoll, Ha IPONYCK
KOTOpOr0 pacCYMTBIBAIOTCS OTBEPCTHS THAPOTEXHHUYECKHX COOPYIKEHHH.
Be/1HuuHON MaKCHMaJIbHLIX DACXOLOB ONPEAJSIOTCS pa3Mephl [IOTHH, BO-
JOCOPOCHEIX COOPYEHHI, OTBEPCTHS XKENE3HOLOPOKHBIX MOCTOB H MOCTOB
Ha MOCCeHHBIX foporax, Tpy6 u T. A. IIpoxXoKIeHHe MAKCHMAMBHLIX pac-
XOJIOB HEPEAKO CBA3AaHO CpaspylleHHeM FHADOTEXHHUECKHX COOpPYIKEHHII,
€CJIA BeTHUHHA MAKCHMYMa H €r0 IOBTOP AeMOCTb OTpeJieJIeHbl HEPaBHJIbHO.
C Zpyro#t cTopombl, mpeyBe/iYeHHe PACUETHOrO MAKCHMYMA HSJHLIHG
YAOPOKAeT CTOMMOCTB COOD Y KEHHI.

B Hacrosimee BpemMa MaKCHMa/bHEIE PACUETHBIE PACXOABI 10 MHOTOJET-
HUM HaGJIONENUHSIM HAXOMAT B COOTBETCTBHH CO «CTPOUTENLHBIME HOPMaMK
H npasuiamu», yactb 11, pasnen Y, roasa 7» (CHull 11-U. 7—65), kotoprie
BBeJleHbl B AeicTBHe ¢ 1 sHBaps 1966 roga.
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B nopmax ykasama pacuernast exeropias BepOSITHOCTD I PEeBLILIEHHS
(pacuerHass o6ecreueHHOCTb) MAKCHMAJIbHBIX pacxomoB BOZBI B 3aBHCH-
MOCTH OT KJ/1acca KallHTa/IbHOCTH COOp Y KeHUH (Tabu 4).

TABJUHILIA 4

Pacuetrnasn oGecne-
YEHHOCTh p,Y%

Kuaace xanutann-
IHOCTH coopyxenuit

Pacuernast oGecne-
YeNnHOCTbh p,Y%

Knace kannraasmoctn
coopyxenni

1
II
11

1 r 8% 1
A% 10

[eX =)
—o

Kstace KanutanbHOCTH COOpYIKeHHI! yCTaHABIMBACTCS B COOTBETCTBHH C
ykasanusmy CHull II-M. 1—62 «Tuapotexauueckye. COOpPY2KEHHsI pey-
upie» u CHull II-M. 3—62 «Coopyxkenns MEJHOPDATHUBHBIX CHCTEM».
Bce runporexnuyeckne coopyxenus pas6uThl 00 KanuTaqbHOCTH Ha [AThb

- KJIaCCOB.

K I knaccy KanHTaabHOCTH OTHOCATCA HauGoJee OTBETCTBEHHbIE CO-
OPYEHN, KOTOPbIE PACCUHTEIBAIOTCS HAa MaKCHMAJbHbIH PACXO HauMeHb-
el pacueTHo# obecneverHoctd (p=0,01 %). KV riaaccy otnocsTes Bpe-
MEHHBIE COOPYKEHHsT, HaHMeHee OTBETCTBEHHEIE, I0ITOMY H DacUeTHas ofe-
CIEUCHHOCTD JJIs1 IPOEKTHPOBAHHS TAKHX COODYIKEHHH HMEeT HauGoJbliee
sHavenue (p=10%).

[Ipy npoeKTHPOBAHHH NOCTOSIHIILIX COOpY2KeIIil, paspyLueHe KOTOPhIX
MOJKET BLI3BATH KaTACTPO(QHUECKHE HABOLHEHUS , HOPMaMH JIOTIyCKaeTcs
YMEHBIIECHHE DACUETHOH 06eCcneUeHHOCTH MaKCHMAaAbHOTO pacxona jo 0,01%
N0 CpaBHEHHIO C NAHHBIMH TabJHubl 4.

MakcuMasibHbIe PacXOIbl MO CBOEMY NDOUCXOKAEHHIO AENSAT Ha TpH
TPYIIIH:

CHETOBbLIE MAKCHMYMBI HJIH MaKCHUMYMBI TablX BOL;

JIMBHEBBIE HJIM JOXKAEBLIE MaKCHMYMBI;

CMEIIAHHEIE MAKCHMYMbI, TO €CTh MaKCHMYyMBI, 06pasyiomuecs 0T coB-
MEeCTHOrO JEHCTBHA CHETOTASIHHA M JIOXKIEH.

[Ipu pacuere THAPOTEXHHYECKH X . COOPYIKEHHI NpexkIe BCErO HeOoOXOs
AHMO yCTAHOBHTL, MaKCHMYM KaKOTrO IPOUCXOKEHHS HA JaHHOM BOJOTOKe
SABJIAETCA PACUETHEIM, TO €CTb HauGOJIee BHICOKHM,— CHErOBOTO, AQMIe-
BOI0 HJIM CMEIAHHOTO.

[Tpy BanMuUM¥U YCTOHYUBOrO CHEIKHOTO NIOKPOBa MaKCHMYM BECEHHEro
TNOJIOBOAbsT (CHErOBOH MaKCHMYM) OGBIUHO GLIBAeT GObIie JOXKeBOT0O MaK-
CHUMyMa.

B secocrennoit u crenmoit somax JuBHeBbe MaKCHMYMBI [peBLIlaloT
CHETOBBIE Ha MaJ/LIX BORZOC60pDAX, HO MeHbIE CHErOBLIX Ha CpenHux
u 6osibn X BonocGopax. B JiecHoit 301e AHBHEBbe MAKCHMYMbI MOTYT npe-
BbILIATL CHErOBLIE TOJNLKO [l CAMBIX MaJbiX BOA0CGOpOB.

B nekoropeix- knumarnueckux paiionax Coserckoro Corosa (Janbunit
Bocrox, ceepo-Bocrok Cubnpu, IIpn6aiikanbe) 0610xHEE 10K 1K topmu-
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PYIOT MaKCHMaJ/bHBIE PACXOAbl, INPeBBULAIOMIHE CHErOBble HE TOJbKO Ha
MaJIbIX, HO H Ha CpeJHHX U 6oJblIKX pekax. B amux ycioBusix gokienbie
[1aBOJKH HOCAT XapaKTep MOJOBObS.

Ha manbix pexax BecenHie n 0COGEHHO JOX/IEBBIE MABOIKH OPOXOAAT
OGBIHO OYeHb GHICTPO. HenpoaomKuTe bHBIM GHBAET CTOSHME JIHBHEBBIX
MaKCHUMyMOB U Ha GoJiee KpYNHBIX peKax. [TosTomy cpeanecyTouHbe Max-
CHMYMbI CYIIECTBEHHO OTJIHYAIOTCS OT MIHOBEHHBIX HaHGOJIbIIMX PACXOJ0B.
B cBs3H ¢ 9TUM B pacyeT BBOAAT He cpejiHECYTOUHbIE pacxofsl, a MrHOBeH-
HbIE, HJIH CPOYHBIE, MAKCHMAJIbHbIE PACXOABI BOABI (PACXOLBI, OTBEYAIONIHE
HaGJIOleHAsIM B onpeje/eHHble CPOKH). Ecn nmaBogox KpPaTKOBPEMEHHbIH
H IPOXOIHT MeXAy CPOKaMH T'MAPOMETPHYECKHX H3MepeHHH, yCTaHaBJIH-
BaOT COOTHOIIEHHE MEXY 3aPErHCTPHPOBAHHBIMY H JeH CTBUTENbHBIME MAK-
CHMYMaMH H BBOAAT COOTBETCTBYIOIIME NONPABKH B PacyeThbl MaKCHMAJIbHBIX
pPacxofoB BOJHL.

Pacuer MmakcHMaJ/IbHBIX. PaCX0I0B BOJbI OTJIHYAETCS OT aHAJIH3a Ipyrux
THAPOJIOTHYECKHX AIBJIEHHH HEKOTOPBIMH 0cOOeHHOCTSIMH. B 3Tom pacuere
MPE/CTABAAIOT HHTEPEC HauGosee BBICOKHE PACXOABI BOABI, KpaiiHé peKo
NIOBTOPSAIOMHECS H [IO3TOMY /1200 HJIH COBCEM He MpelCTABJIEHHBIE B Ma-
TepHasax HaG/ojeHnit. BeaencTBie HELOCTATOUHO MPOJO/IKUTEIbHBIX Me-
PHONI0B HAG/IIONEHHIT HAZl CTOKOM PaCXOAbI PELKOil MOBTOPSEMOCTH paccun-
TBIBAIOT Ha OCHOBE METOJOB MAaTeMaTHYeCKOH CTATHCTHKH.

Ilpu orcyTcTBHE NaHHBIX HaG/IOAEHUE pacyeT MAKCHMAJbHBIX pacxonoB
BEAyT OJHHM H3 CYWECTBYIOUIMX METOAOB, GasHpYIOLMXCA Ha H3YUeHHH
YC/IOBHH (POPMHPOBaHHA MOMOBOAHE H NAaBOJLKOB. )

PacueT MakcUManbHBIX PACX0/0B TaJBIX H JIMBHEBBIX BOJL. IIpn Hamuuuu
THAPOMETPHUECKHX JAHHBIX N0 MaKCHMAaJbHOMY CTOKY 3a JOCTATOYHO JIJIH-
- TeJIbHBIH NepHOA HaGMoneHHil pacueTHble MAKCHMaJbHEIE PACXOLBI TANbIX
(CHEroBBIX) H JIMBHEBBIX BOJ OMpENeIsIOT 10 TEOPETHYECKOH KpHUBOII o6ec-
IeYEHHOCTH, MOCTPOEHHOH MO 3THM HabJoneHusM. IIpu sTom HeoGxoxHMO
pyxoBoacreoBatbest Tpe6oBanusmu CHull 11-H. 7—65.

] Cratucruueckoii 06paGoTKe JaHHBIX MO MaKCHMaJIbHOMY CTOKY Mpef-

IIECTBYeT THlaTe/bHasl NPOBepKa M aHAJH3 HCXOLHBIX Hab.miomenus. Oco-
GeHHOe BHHMaHHe CJeLyeT YAeATh aHaIH3Y MPaBHJILHOCTH TIOCTPOEHH ST
¥ SKCTPAINONAUMY KPUBO# pacxofoB Q= f( ), 0T KoTopo# 3aBUCHT NpUHSITAs
BeJIHUMHa Haubosiee BHICOKHX PACXOIOB.

[leranbHoit NpoBepKe HYMKHO MOABEPraTh TaK HA3bIBAEMbIN HCTOpHYeC-
KHH MakKCHMYyM, TO €CTb HauGO/IbIINI MAKCHMaNbHBI PacXof 3a MPOAOJ-
KUTeJIbHbIA NepHoj Bpemenn. Beauuuny ucTopuueckoro MakcumyMma
ONpPENEJISIOT 0 MeTKaM BEICOKHX BOJ, yCTaHABIHBAEMbIX B IIPOLECCe MHAPO-
JIOTHYeCKHX H3bICKaHMH. B mpoiecce H3BICKaHUH NOMyuawT TakikKe mo-
NepeuHble NPOMUIIl PyC/a M MOMMBI M IOKa3aTe/H HX l1epoxoBaTocT. [To
TNONEPEYHbIM NMPODHISAM BBIYHCSIOT MVIOMIANH XKHBOTO CEYEHUSI pycJla, Ipa-
BOH M JIEBOH NOHM MO 3aMKCHPOBAHHOIO BHICOKOTO ypoBHA. [lpunumasn
PacueTHbIit YK/IOH, paBHbI CpeAHEMY YKJIOHY KODEHHOrO pyc/a, Onpele/sioT
3HaYeHHEe MAaKCHMAalbHOrO pacxoia no GopMyse paBHOMEPHOrO JBHIKeHHS.
Bblunciienns Beflyr OTAEABHO AIA pYcla M MOHMBI, TaK Kak HX 1Iepoxo-
BAaTOCTb pasnuyHa. OCWUi pacXol mosmyyaercst KAK CyMMa TpexX pacXOIOB:
KOPEHHOI'0 pyc/ia, NpaBod U JIeBOH MOHM. .
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[lonyuennoit Takum 06pasoM MaKCHMYM TIPOBEPSIIOT MYTEM COIIOCTABJIe-
HH3 €ro ¢ BeTHIHHAMA MaKCHMAJTbHOTO CTOKA Ha 1P yTHX CTBOPAX TO e pe-
KH HJIH Ha peKax-aHalorax Toro e paioHa, MyTeM CONocTaBAeHH st CO CHero-
TasAHHEM, MHTEHCHBHOCTBIO HAapacTaHMsS TEeMIeparyp I/ CHEroBOTO II0JI0-
BOAbA MJIH C NOZKACBBIMH OCaJKaMH Ha OJMIKaBIIMX METeOpOJIOTHYECKHX
CTaHIHUSX.

Jist mocTpoeHus TeopeTHuecKol KPUBOH 0GECMeyeHHOCTH MAKCHMAL-
HBIX PAcXOJOB BBIYHC/IAIOT €€ MapaMerphl:

1) cpennnii MHOroseTHMEi MaKCHMAMBHEIA pacxox

Q. = Q.

Maxc n ’

2) Kos3(pULHMEHT BapHanuH

n
DK —1p
1
v n—1
rjge
K—_— Qi

Qmaxc ’

3) kospunuent ‘acummerpuu C,. B cootsereTBHm © TpeGOBaHH MU
CHuIT II-M. 7—65 kosddunuent aCUMMETDHH NPUHHMAIOT:

LISt TalbIX BOJA PaBHMHHBIX pek C,=2C,;

A1l ROMKACBBIX M CMEIIAHHBIX PAcXOJOB PaBHUHHEIX PeK Cy=(3+4)C,;

AJL1 JOMJICBBIX H CMEIIAHHBIX PACXOAOB ropHLIX pek C,=4C,.

OkoHuaTe/bHO BHIGHPAIOT 3HAYEHHS MapaMeTpa C; B pesysbTaTe comno-
CTaBJICHHS] TEOPETHYECKOH KPUBOH 0GeceueHHOCTH ¢ (GakTHUECKHMH JaH-
HBIMH HaG/ofeHuH. :

Hopmamu fonyckaercs takike npuMeHeHHe APYTHX METONOB onpeerne-
HUSI apamMeTpoB KPHBOH 0OeCNeYeHHOCTH, B YaCTHOCTH MeToda HauGONL-
wero npasponofodus (cm. raasy II1),

Ilpn HanuuuK faHHEIX 06 HCTOPHUECKOM MaKCHMYyMe napaMeTpbl KPHBOH
00ecTieueHHOCTH ONPENIEJISIIOT ¢ erC Y4eTOM 1o CHEAYIOUM (popMyIam:

—Q—:waKc=% QN“I‘Nn_IEQi 5 (]63)
1

“=1/ vo|EE—)+ AL & BT
N—1 [ Q’MaRC + n 2 Qlliaxc ( )

rie Qy— BEJMYMHA HCTOPHYECKOrO MAKCHMYyMa;
n — TEPHOJ, HENpEepHIBHBIX HaG/IOfeHHH;
N — mepuoji, B TeYeHHe KOTOPOro HabJIONeHHEbI Qy sBIsieTcs Hau-
GOMBbILKM, _ *
Io HafinenneM napamerpam Q,,,.., C, 1 C; CTPOAT TeOpeTHUECK IO KpH-
BYIO 00€CIeYeHHOCTH, COOTBETCTBYIOILYIO TpexXnapaMeTpHyecKoMy raMMa-
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pacnpenenenuto. [Tpu HapmexarueM 060cHOBaHHK JOoNycKaercs MpuMeHeHHe
APYIHX THIIOB KDHBEIX Dacmpefle/ieHUs! BepOSTHOCTe.

[TocTpoennyio TEOPETHYECKYIO KPHBYIO 00€CHeUeHHOCTH MAKCHMAJIbHBIX
PAcXoloB NPOBEPSIIOT AaHHBIMH (DaKTHUECKHX HaGMIONeHHH mo dopmyane:

m
_ 0,
P=T 1009,

I'lo kpupo#l o6ecneuennocTy ONpPEeACISIOT BeJHYHHY MaKCHMaJIbHOTO pac
YEeTHOrO pacxoja:

ngKpamauc’ ‘ (165)

rie K, — opauHata KpuBOH 0GecneueHHOCTH.

3Hauenne pacueTHoi oGecleueHHOCTH NPHHAMAIOT B 3aBHCHMOCTH OT
Kjacca KamuTanbHOCTH COODYXKeHHs! (CM. Tabi. 4).

3a KpHTepHH JOCTATOUHON AJIHTENLHOCTH psafa HaGmofeHHH npuHH-
MaIoT ycJIoBHe, uTO rapaHThiiHas nonpaska A Q mpu Ko3(unenTe g=1
He npesbliaeT 20% OT BeIHUYMHLI PaCuUETHOrO MakCHMyMa, TO ecTb

AQ<0,2Q,. (166)

["apantnitnas nonpaska nponopuuonansiua CpelllleKBaApaTHUECKO otnbKe
BEIUHC/JCHHOH BEMUMHbl MAKCHMAJBLHOTO DACXOAA BOABI H paBHa:

- afE
AQ = _—’; QF!
Vn

riie Q,— pacueTHbIH MaKCHMAalbHDIH pacxog;
E, — orHocuTenshas CpEAleKBaipaTHyecKas omubKa OpARHATH KPUBOH
o0ecreueHHOCTH, OnpeneasieMas o rpaduky (puc. 27) B 3aBucH-

MOCTH OT pacueTHoli oGecrieyeHHOCTH U KosdpHiKeHTa Cy

n — uncno HabmoeHuil;
a — Koa(bumment, XapaKTepU3YIOUI [HAPONOTHUECKYIO H3yueH-
HocTe Gacceitna; a=0,7 aas pex, PAacrnoNOKEeHHBIX B THAPOJIOTH-
"IECKH H3YUCHHBIX 06/1acTsAX; a=1,5 1151 peK, pacro/oKeHHbIX B THIPOJIO-
THYECKH c1abo H3yUeHHBIX obaacTsx. s TIPOBEPKH JOCTATOYHOCTH AaH-
HBIX HaOMIONeHHH mpuHEMalT a=1,

Ecau ycnosue (166) Bhmonnsiercss, smauur JaHHBIX HabJjoneHuil noc-
TATCYHO H MaKCHMAaJbHBIH pacXo/l, BEIUUC/AECHHbIH 1O popmyJte (165), moxHO
PHUIATL B KAaYECTBE PacyeTHOrO A/ IPOEKTHPOBaHHSI COOpyKEeHHI1.

Hesbinonuenne yemopust (166) npuBoAMT K HeoGXOAMMOCTH YAJTUHEeHU I
psila uMermuxcs AaHHbLIX HaGMIONeHHH Mo MaKCHMAaJIbHOMY CTOKY MeTo-
Zom ruapofloruueckoi anasoruu. Ecou YAJUHEHHE pslia He HPeCTaBJSIeTCs
BO3MOKHBIM, CI€AYeT ONpeAeIsTh PACUETHBI MAKCHMAJIbHBI pacxon Apy-
THMH MeTOJaMH.

(167)

B cootsercrun co CHull II-M. 7—65 TIPH IPOEKTHPOBAHUHU COOpPYIKe-

HUE | Kiacca KamuTaTbHOCTH WJTH pyTHX COODPYKEHHH, pPacCuMTHIBAEMBIX
Ha pacxoA ofecneuennocTsio p=0,01%, « PacueTHOMY MaKcHMaJbHOMY
pacxofy mpuOaBASIOT rapaHTHHHYIO MOmpaBky A Q, TO ecTb HcnpapseH-
HBIH pacxon:

QG=Q,+AQ, (168)
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Pacuetueiit o6beM cToka chero- £
BOTO MIOJIOBOZAbS HJU JOKJIEBOrO Ia- I 5
BOJiKa OmnpelessiioT N0 KpHBOH obec-
NEYCHHOCTH OGBEMOB CTOKAa MOJORO-
AWl I aBOAKOB aHAJIOrHYHO Ollpe-
ACJICHHIO MaKCHUMaJbUBIX  Pacxo/loB.

Onpejnenende pacyeTHOro MakcH-
MyMa CMeIIaHHOTO MPOHCXOHKIeHHS.
Ilpu  onpenenednn MakcHMadbHLIX
pacxofioB BoAbl, OOPA3YIOMIUXCS OT
COBMECTHOTO JEHCTBHS CHEroTAsiHHS
U Joxjaefl (nuBHEH), HeoGXOAWMO
HCCIeoBaTh  KOJeOaHHS DPacXOl0B
BOIB KaKIOrO BHJAA B OTAEAbHOCTH
H BO3MOXKHbIE MX COUETAHHSI.

Ecnn  maxkcumymel  Kaxpgoro ws
ABYX THIOB HaOJIOAAIOTCS B pasHble
CE30HLI U 1€ CBA3aHbl MeXAY co0OH,
TO JUIST ONPCACJICIHS PACUCTION BEJIU- .
UHHBl MAKCHMAJIbHOTO PacXofa peKo-
MeHIYeTCq CJIeAYIOWKH TpHeM.

Ha ocuoBanum AanHBIX Habofe-
HUH CTPOSIT OTAENBHO KPUBYIO 0Bec-
NEeYeHHOCTH MaKCHMalbHBIX pacxo-
J0B BECEHHEr0 M1010BOAbS (pHC. 28, a)
U KPHBYI OOECIeUEHHOCTH JIETHHX
JiuBHeH (puc. 28, 6).

Paccmotpum  Kakoii-uuGyne pac- -
X0 Q, KOTOPHIH BeCHOH UMeeT ofec- g
MEYEHHOCTb Py, a JIETOM p,. Bymem 40/ 0,/ w & g
HaO/MoaTh NpeBbIICHHE DAacXoia B Gecnesennocms £, %
cpefHeM 3a BpeMs p;+p,. OnHako
u3 ofmero uyucaa CaydaeB, Korza
KaKOH-1u60 M3 MaKCHMYMOB (HampH-
Mep, BEeCeHHUH) NPEBOCXOANT S3HAUCHHE @, Hac HHTEpPeCYIOT TOMBKO
T€ Cayuyawn, ISt KOTOPBIX STOT BeceHHHH Pacxoj, BHlle JeTHero. ITosromy
H3 YHCNA CNyddeB py~p, HYMKHO BRIUECTH CTOMBKO Cy4aeB, CKOJbKO
pa3 1abaianuch TOAH, JIs KOTOPLIX 0fa pacxojia (BeceHHUfi M JeT-
HHE) Bblme @, TaK KaK B 5TH roAbl OOMH U3 ABYX MaKCHMYMOB
[0 HALIEMy YC/IOBHIO HE NOMIENKHT yduery. CuuTaeM, uTo MEKAY BeJiH-
uHHAMH Q, W Q; A OLHOrO M TOrO Ke roja He CYIIECTBYET HHKa-
KOH CBA3H, MNOSTOMY Kamjoe @, MOKET COueTATHCH ¢ JIOGLIM 3Haue-
HeeM Q,. Ymncno caygaeB, korga Q,>Q cocraBasier p,. Kammmit
H3 STHX CIyuaeB MOKeT coueratbest ¢ mobbiM Q,. OnHako wac wHTe-
PECYIOT TONLKO Te COuUeTamms, korda Q,=>Q, a Takux caydaes Pa-
OueBuiHO, uyTO JHIUBL IJST JOJM P1+ps OOIIEro wucna ciayuaes ofa pac-
Xoa OyayT Bblute Q. D10 MpoussBeseHHE U CJIeJIYET BBIYECTh H3 CYMMEI
Pit+pe. Torma acumcca mcKOMOH cOBMecTHOR KpuBofi ofecrmeyenHocTH,

1t
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Puc. 27. Homorpamma s onpenene-
Hus E,.
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Puc. 28. Toctpoenne KPHBOH 06eCneueHHOCTH CMelaHHBIX
- Pacxozos:

a — BeCeHHHX pacxopos; 6— JIETHHX; 6 — COBMeCTHaf Kpupaa ofbec-
TNeYEeHHOCTH. :

OTBeualomas opauHare Q, pabHa:
P=p1+ Py —p:p,. (169)

3anaBasck pasNUUHBIME 3HAYEHHSIMH Q, HaxomuM mo BbIpaennio (169)
OGeCreuyeHHOCTb p H 10 3TUM JaHHBIM CTPOHM COBMECTHYIO KDPHBYIO ofec-
neueHHocTH (puc. 28, g). Ipu TNOCTPOEHHH 00eCTIeUEHHOCTh GepyT B AOJSX
OT €IMHHIL, TO ecTh p=100% COOTBETCTBYeT eluHKLe; Toraa p=>50% —
NoJIOBHHE; p=25% — UeTBEPTH U T. A. '

Hanvreltmmi xon onpegenenms PACYETHOTO MAaKCHMyMa II0 COBMECT-
HO#l KDHBOH aHaJornyen paccMoTpeHHOMY panee.

§ 4 Pacuer maxcumambmoro CTOKA NOJIOBOABA HpPH  OTCYTCTBHU
WIN HEJOCTATOYHOCTH TIHAPOMETPHYECKUX [AMHBIX

s pacuera MakcHManbHbIX PAacXol0B TalbIX BOA NPH OTCYTCTBHHU HJIH
HELOCTATOUHOCTH HAOMIOAeHHH NpPelJIOXKeH psif SMIIHPHYECKHX GopMyn
(Popmyasr 1. JI, Coxousosckoro, B. Y. Moknska, JI. T, Denoposa, I'. A.
AnekceeBa, M. ®. CpuGHoro Ap.). D1 PopMyb pazpaboTaHbl Ha OCHO-
BaHHH HCCJIeIOBAHUY, BBINOJHEHHBIX 10—25 JIET Hasa NpH KpaiiHe caabol
USYHYEHHOCTH CTOKa MabIX PeK, Ha KOTODBIX CeTh CTAHIHI CO3MaHA MHILL
B nocnesnue rofsl. [Tostomy napamerpht (opMys1 nomyuers! no orparHyen-
HbIM MaTepuajaM, OTHOCAIMMCS MPEMMYIIECTBEHHO K GOJBIIHM peKam
TOJBKO AJIst TEpPUTOpHH eBpomelickoii wactn CCCP. Ilns pacuera Makci-
MAaJIbHOrO CTOKa TaJbIX BOA asHarcko#t uactd CCCP He Gbito CKOJIBKO-
HHOYAb 0GOCHOBAHHBIX PeKOMeHJAUWH, ONHPAIOIIXCA HA COBpeMeHHble
JlaHHBIE TIO CTOKY.

B 1960—1965 rr. xosnextus l'ocynapetsentoro ruaposornueckoro
MHCTHTYTa TIOA DPYKOBOACTEOM JLOKTOpa reorpapuueckux Hayk A. A.
CokonoBa npoBsen uccsenoBanust CYWIECTBYIOLINX NPHEMOB M METOLOB
PACUETa CTOKA TaNbIX BOA H pa3paboTal pacueTHyio CXeMy, ONHparoLyiocs
Ha o6obienne MHOro/IeTHell NpakTuKy THADOJIOTHYECKHX DPacyeToB, mapa-

- METPEI KOTOpOfi 060CHOBAHSI Beeil COBOKYTHOCTBIO COBPEMEHHBIX THAPOMET:
PHUECKHX JaHHbIX. B pesysbrare Gbuin cocrassenpl nepBble HOPMBI 1O
PAacyeTy MaKCHMa/JbHOIO BECEHHEro CTOKA aJs HEU3YyUeHHBIX 6GaccefHoB
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«YKa3aHus MO OMpEAE/NEHHIO PACUETHHIX MAKCHMAJbHEIX PAaCXOJOB Tambix
BOA MpK OTCYTCTBHH HJIM HENOCTATOMHOCTH I'MAPOMETPHUECKHX Habiiofle-
muity  (CH 356—66). Ouu sBnfioTCs AOMONHEHHEM K CHuIT II-H.
7—65.

YKasauus MPUMEHSIIOT A/ PACUeTa MAKCHMAJbHBIX Pacxo/loB TasbiX BOJ
Ha pekax ¢ omaab1o BogocGopa F<<20 000 xx? B eBponeiicKol yacTy CoBert-
ckoro Corosa u ¢ F<<50000 x1® B asmaTcKol uyacT CCCP. Ins Gonbuinx
I7Iomazielt BOXOCGOPOB MaKCHMAIbHbIE PACXOAB! TAABIX BOJ HPH OTCYTCTBHH
'HADOMETPHYECKHX NAHHLIX ONPE/EJISIOT 10 METKAM BhICOKHX BOJ B pesy.ib-
Tarte CHeuMaNbHbIX THAPOJOTHUECKHX HCCACNOBAHUL.

[IpuvennTensHO K 3amaue pacuera MakcHMasIbHBIX PacxofoB TanbIx
BoX Bce pexn CoBerckoro Cowsa Aensitcs Ha jpe TPYINBI: paBHUHHbBIE
H TOpHbIE. DTO BHISBAHO TeM, YTO YCJIOBHS (OPMHPOBAHUS MaKCHMaJbHBIX
PACXONOB TOPHBIX PeK CYIIECTBEHHO OTIMYAIOTCA OT YCJOBHE paBHUH-
HBEIX pEK.

I'pannusl pafionos aist pacuera no cxeme, TpeHasHaueHHOH AJist paB-
HMHHBIX MM TOPHBIX PEK, NOKasaHbl Ha KapTe (puc. 29). TaM ke OKa3aHbI
PafoHEbl, Flie CHEroBOE NOJIOBOJLE BEIPAXKEHO cJ1a60 M IIe pacueTHLIMH SB-
JIAIOTCS MAaKCHMAJBHBIE DACXOAB! JOMKIEBBIX BOJ.

Pacuet MakcHManbHBIX Pacxoi0B Taablx Box PAaBHUHHBIX pek. Pacuer-
HBIH MaKCUMATBHEIN PacXofl TaJqbX BOA Ha PaBHHHHBIX D€KaxX OMNpeaessioT

no gopmyune:
Koh,F
Q,= M, F = s 37 8184, (170)
Qp
rie M, — MOnyab MakcHUManbHOro PaCueTHOro pacxoia BOADI, T

M cerc- km?;

F — muomans Bogoc6opa Jio 3aMBLIKAIOIIErO CTBOpA, KM2;

h, — pacueTHEI} C/10/ CTOKa HOIOBOABA TOM Ke BEPOATHOCTH NPEBLILICHH A
%, UTO M HCKOMBIH MaKCHMAJIbHbI pacxon, mm:

K, — xosuuuent ApyxXHOCTH nOMOBOABS Ha SJIEMEHTapHBIX (MaJibix)
Gaccefinax (mpuy F—0 u 0:0,=1);

/t — NOKasaTe/b CTeNneHH, XapakTepH3YIOHi PelyKIHIO (ymenblueHue)
KosbduuuenTa ApyKHOCTH ONOBOALS B 3aBHCHUMOCTH OT MJIOLIAKU
BogocBopa;

8, — kosdduument, yuntHBaomui CHH2KEHIE MaKCHMalbHOTO pacxoia
BOABI PEK, 3apery/nupoBaHHBIX O3epaMy;

8, — xosddunment, yuuThBaomMH cHusKeHITe MaKCHMaJIbHOTO pacxopa
BOJAE! B 3aJIeCEHHBIX U 3abosiouennblx GacceiiHax.,

Pacemotpum Meromuky omnpenenenns 11apaMeTpoB, NPHBENEHHHIX B (op-
Mmyae (170). '

3HaueHHe napameTpoB # K, HaxXomsr B 3aBHCHMOCTH OT IIPUPORHOH
30HBI (pafioHa) W Karteropuu peaseda no tabaiue 5.

Ecan ypasuenne (170) OPEICTaBUThL B BHje

£ M, Ko

Rty ~ P
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Puc. 29. KapTta cpeniero ciios cToxa TOI0BOAbST (MM):

MaKCHMaJIbHbie PACXOAR

TZA2 3a pacyeTHBIe TIPDHHATH

X BeCEHHEC NOQJIOBOJAbE HE BHIJACJICHOQ,

2 — paitoHn,

MaKCHuMaJlbHbIe pacxoabl TM0OJIOBOAbLY;

AOKCBHX NABOAKOB; & — FOPHHE PalOHL, B KOTOPHL

1 — paitoHBl, [l 3a pacueTHble NPHHSTH!

TABJIM LA S

Ky npn kareropuu penkeda
Tlpupoassn #ans 2 nepooit BTOPOii TpeTbel

Tyndpa u secras sona

Esponeiickast Tepputopus CCCP

Bocrounass Cubupb 0,17 0,010 0,008 0,006
3anaanas Cubups 0,25 — 0,013 0,010*
Jecocmens w cmeno
Epponeiickas teppuropuss CCCP
(Ges Cesepnoro Kaskasa) 0,25 0,020 0,015 0,012
CeBepunili Kapkas 0,25 0,030 0,025 —
3anaguas CH6Hpb 0,25 0,030 0,020 0,015
3acyuiaussie  cmenw u  noaynyc-

motru
3ananuett n lentpampupii Ka- 0,35 0,060 0,040 —

3axcran

~* Jlas cumbio 3aomouennsix Gaccefinos ¢ F Gonee 10000 xd.
U TPOJIOrapudMHUPOBATh €ro, MNOMYULM:
lg%=ngo——nlg(F+l). (171)
Ecan 8; 6,=1, 10 ypaBHenue npumer Bus:
lg%=ngo—nlg(F+l). (172)

. Taxum o6pasom, mapamerp n npecTaBiser coboi yrJ10BOH KoahduureHT
ypaBHenu#t (171) u (172). : '

IIpu onpenenenuu mapameTpos n u' K, 06ecneyeHEOCTS CJI05 CTOKA HOJIO-
BOARs M MORYJIs1 CTOK2 IPHHUMATIH O HAKOBOI (p=1%), T0 ecTh mapametp
K,, 3HaueHHs1 KOTOPOro IpUBeleHbl B Tabiuie 6, ONIPEAENISININ 10 3aBHCH-
MOCTH:

M, .
2= f(F). (173)
1%

Kosddunuenr apyxuoctu mnonmosoapsi K, 3aBHCUT OT KaTeropuu
penbeda, KOTOpasi ycTaHABAMBAETCS 10 THIICOMETPHYECKOH KapTe ¢ yuerom
CTEIEHH PacuJIeHeHHOCTH peJibeda. ’ '

K neppo#i kateropuu penbeda oTHOCSHTCS pekH, GoJipIasi 4acTb KOTO-
PBIX pacrosiaraercsi B npefiesiaX XOJAMHUCTHIX M INIATOOGPa3BbIX BO3BHILICH-
HOCTeH; KO BTOPOH — peKH, B GaccefiHax KOTOPHIX XOJIMUCTHIE BO3BBILICH-
HOCTH UePe/yIOTCs ¢ IOHUIKEHUSIMA MeXAY HUMH; K TPeTheli — perH, 6oJb-
ast 4acTh 0accefHOB KOTOPBIX pacloiaraercsi B npefiesiax  IJIOCKUX

"HPISMEHHOCTEII/'I, a TaKiKe pEeKH, UuMelolye HIMPOKHe 3a6o/ioueHHbIe TIOHMBEI.

Jlonyckaeres Taxe onpesensiTh KaTeropuio pesbeda no cooTHowenHIOo:
1y
a= 7;- y (174)
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rhe Iy — cpenHeB3BeleHHBI YK/IOH NaBHOTO BOJOTOKa;
/. — THnOBOH yKJIOH;
25

TOVFFL
[Ipn a=1 Gacceitn otHocHTCS K nepBoi Karteropuu penseda; npu a=1,0—
0,5— ko BTOpO# M MpH a<<0,5 — K TPeThbe KaTeropuu penbeda.

Onpenenenne K, B 3aBHCHMOCTH OT KaTeropuu penbeda yUYHTHIBAET
CKOPOCTH CTeKaHHs TalblX BOA. JTO cOMMIKAET PaCUETHYIO PEAYKIIHOHHYIO
cxemy (170) ¢ TeoperHyeckumu cxemam, ' YUHTBIBAIOUMME NIPOROIXKUTE -
HOCTb J00eranusl, 3aBHCAILYIO B OCHOBHOM OT penbeda Gacceiina.

Pacuer cios croka momosoxbs. Ciofi croka [TOJIOBONBST  3alaHHOH
BEPOATHOCTH NPEBLIIEHHS /1, HAXOAAT NO.TPeM MapaMeTpam: cpenHeMmy
MHOTOJIETHEMY CJI010 h, KoauIUeHTy Bapuauuy Coy ¥ KO3(DdULEEHTY acH-
mmetpun Cj,.

Bricoty cpennero mHoromerHero ciiosi mosoBombst f s GacceiiHOB c
mowmaznbio Bogocdopa Gonee 100 xu® Ha eBpomefickoi yacTH U Gosee
1000 xku* na asuarckoi yactu CCCP ONpeZe/IAT HEeNOCPeCTBEHHO 10 Kap-
Te H30MHHHH (puc. 29).

st menbumx miomageit BogocGopa B BeHUHHBI h, cusATble ¢ KapThl,
BBOJSAT - nonpaBku. [Ipn OnarompHsITHHIX YCJIOBHSIX CTOKa (xomMuCTHIH
pembed, [VIHHHCTHIE MOYBH]) NONMPABOUHBIA Koapduuuenr pasen 1,1; mpu
MeHee GJaronpHATHHIX YCAOBHAX CTOKa (n1ocKu# penbed, mecyaHsle nou-
BbI) — NONPaBOYHbIT Kosdurment pase 0,9, [1pu sHaunTenbHo# cTenmenn
.03epHocTH (Gosee 2% ) yUHTHIBAIOT CHEKEHUE CI0T BeCEHHEr0 CTOKA IIpH Mo-
MOLLH IOTIPaBOYHOTO KOS((HINEHTa, H3MEHSIOWErocs B pefeaax 0,9—0,7.

3Hauenne kosddunyuenta BapHauuu Cu, CHAMAIOT ¢ KapThl' M3OJHHH
9TOH BemuuHHHL (puc. 30).

SHauenue Kosdduuuenta acuMMeTpHH NPUHUMAIOT 10 COOTHOIUEHHIO
Cs,=2Cy,. Ins cesepo-3anaga u cesepo-socroka CCCP, rae B dopmupo-
BatHH CTOKa 110/I0BOALS B 3HAYHTENbHOI MEpe yUaCTBYIOT JOK/IEBbIE OCaLKH,
npumensercsa cootHomenne Cs,=3C,,. : :

ITo naiinenneM napamerpam A, Co,, 1 Cs, ONPEeNeNsIioT pacueTHBIH /105
BECEHHEro IMO0JIOBOALS:

hy=K_,h, o . (175)
rae K, — opauHara KpuBoit o6ecreueHHOCTH, onpejensieMast 0 IPHUJIOKe-
HHIO 2" IS 3alaHHOM DacyeTHOH OBecTIeYeHHOCTH p. i -

Pacuernyio ofecrneuenHocTs (BeposiTHOCTB NPEBLILIEHHS) C/I0SI CTOKa
TIOIOBOARA NMPHHHMAIOT TAKOH e, KaK M MaKCHMA/IbHOTO PacueTHOro pac-
XOAd, B 3aBHCHMOCTH OT KJIaCC4 KANHTANBLHOCTH COODYMeHHH (Tal. 4).

Perynupyiomee BiufHHE 03¢p H BONOXpAHH/IUIL YUUTBIBaeTCst KO3¢-
uuuentamu 6, u 8;. Kospduuuenr 8;, yuntsiBaomuii cHuxenme MaxcH-
MaJIbHOIO CTOKA pEK, 3apery/MpOBaHHBIX O3epaMu, ONMPeJeNsioT Mo ¢op-
MyJie:

1

T l4eef, "

(176)

1
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1000,

Puc. 30. Kapra xoadxdmunenta Bapuanmu 108 CTOKA MOMOBOLLA:

ble pacxojnl RoX-

paﬁoum, rAe 3a pacueTHBIE IPHHSATE MaKCHMaJbH

B KOTOPhIX BeCeHHee MOJOBOALE HE BHIZEJEHO.

bl noJioBogbsa; 2 —

paiioHsl,

ACBRIX NaBOAKOR; § — ropHHe

Ji— paﬁoﬂu. A€ 3a pacyeTHble NPHHATH MaKCHMaJbHLIe pacxo



3Aeck ¢ — kosdduuuent, xoneGmomuficss ot 0,2 npu A>100 mm
2o 0,4 npu A<<100 mm;
_ [os — cpenHeB3BewennmL; K0o3(puuHeHT o3epHoCTH, onpenessseMbi
no ¢opmy.e:

n

f;3=2(100%%), (177)

1

tae F — niomans Bozoc6opa B CTBOpE NPOEKTHPYEMOTO COOP YKEHHS;
S; — mromane 3epkana osepa;
i — TUIOMWa/b YacTHOro BojocGopa osepa.
IMonpapounslii kKospdunueHT 8, Ha cHHKeHHe MaKCHMAaJbHBIX pPacxojoB
BOABI PEK, 3apEryIupPOBAHHBIX BOJOXPAHHIHILAMH, BBOAAT B KAXIOM KOH-
KPETHOM C/ly4ae ¢ yueToM MPOEKTHBIX MATEPHaNOB, OCBELIAINHX pexum
NIOMYCKOB BEDXHUMH BOJAOX paHHJIHUINAMY. ‘

Buausinge sajecennocTty u 3aboJioueHHOCTH GacceliHa Ha MaKCHMaJILHBIH

Pacxol yuMThIBaeTCsl KO3(ppHLUEHTOM §,,
dopmye:

KOTODHIY  ONpeNessioT 110

0, =1—71g(0,05f,40,1f51), (178)

TZe fy — CcTeneHb 3ajeceHHOCTH Gaccefina, %;

fs — crenens saGonouenHocTH Gaccefina, %;

Y — SMIUPHYECKHH Koa(duuueHt, pasumii 0,8,

Ilpu saGosouennocty Gosee 50% u npeobaafiaHHi BepXOBEIX GOJOT
Y TNpHHUMaeTcst paBHbeM (,6. ‘

Ecnu f,<<6% u f¢<<3%, 10 8,=1. Ilpn Bemuunue ozeprocTu Gosee 20%
BARAHUC 32/7€CEHHOCTH ¥ 3a00/IOYEHHOCTH TaKKe He yUUTHBAeTCs.

Npumenenue mMetona ananorun. Haiizenupie pacueTHble MaKCUMAaJIbHbIE
PacXOlbl MOXXHO YTOUHHTB, NO/Ib3YSICh METOAOM aHAJOIUH. LIS 5TOr0 HeoH-
XOMMMO HMETb MHOIOJIETHHE HAG/IIONEHHS! 10 CTOKY TOJIOBOALS B CMEXKHDIX
Gaccefinax. Ilo naHHBIM Gacceiina-anasnora ONPeAEISIIOT NapaMerp:

Myo, o (Fa4-1)7
hl%, a 5;,;.52,:1

&

Kua —=

(179)

rae My o 1 hyo, — MakcHMaIbHbI MOAYNb (4/cex, kM%) U clIOl CTOKa TIO-
JIOBOJUH € BCPOATHOCTBIO Npesblenns 1%, ma.

OTH. BEIMUHHBL HAXOAST 10 KPHBbIM ofecrieyeHHOCTH, TOCTPOEHHBIM 10
JaHHbIM HabmiofeHuit B GacceiiHe-aHajore. -

Benuunup 8, u 8y 2 BBIYHCISIIOT 10 GopMyTam (176) u (178). Haiinen-
Hoe no Gopmyse (179) 3naueHue KO3(pHIIMeHTa JPYKHOCTH IONOBOABLS K Da
NpUHEMAIOT 3a pacyeTHOe JIs M3yuaeMoro Gaccefina.

B kauectse amasmora mpunumaror Gacceiid, 1O KOTOPOMY MMeIOTCS Ha-
AEHHLIE THAPOMETPHYECKHE JaHHBIE B KOTOPHIH JOMKeH GLiTh pacno/yozkeH
B O/IHOH TIPHPOIHOH 30HE ¢ uayuaembiM GaccefiHoM. ITnomans Gaccefina-
aHajora He JI0/KHA OTIIHYATLCS OT IVIOIA/M HEH3YYeHHOTOo Gaccelina Gomee
ueM B 5 pas npu F==1000 ku® u B 10 pas mpu F<C1000 xu2,
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[TpnBauanrensio oxuuaKkoBbMil B 0Gonx Gaceeiiiiax HOJIAKHBL ObITH Qop-
Ma Gacceiita, penbed, xapakrep TIOUBOTD yHTOB, 3a60JI0YEHHOCTh, 03P HOCTE
H HaNpaB/IeHHe TEYEHNS 10 OTHOLIEHHIO K JIBHKEHUIO DPOHTA CHErOTASHUSL.

st npasuibHOro BHIGOpPa aHasora PeKxOoMeHAyeTcsl BBIUHCIUTH mapa-
MeTp Ko N0 HECKOMbKHM CMeKHEIM GacceliHaM U B3SiTh CpeliHee ero 3Haye-
Hie. Ecnu monmyuennsle snauennss K, ommuaiorcs APYT OT Apyra 3HauH-
TesbHO (Gonee uem Ha 20%), pexromMeHAyeTcst IPUHUMAThL B pacueT GoJibllee
H3 HUX. ,

Pacuyer MakcHMadbHBIX pacxomoB Tasbix BOJl TOPHBIX pex. [[y1s1 ropHeIX
PEK ¢ BeCeHHe-JeTHHUM IOJNOBOAbEM pACUETHBIH MAKCHMA/IbEBIH pacxon,
TaJIblX BOA ONPEACHSIOT MO opmyJIe:

KohyF
Q= 1ym O (180)

ITapamerp K, B sT0#1 popmyne NPUHEMAIOT 110 Tab/1uIe 6 B 3aBHCHMOCTH
OT reorpapuyeckoro MOMOMKEHHS PAacCMATPHBAEMOrO 6accelina.

Hnst yrounennst snaueruit K,, npuBesieHubx B Talnuie 6, npumeHseTCs
METOA amnaorud. 3Hauenne K, JUIS aHajgora BBINHCJISIOT 10 ¢opmyue:

Mo, (Fy=- 116
Ky=—2 2 181
R (181)
TABJIULIA B
Cpeaunn ne- Cpennas ne-
Feorpadnuecknit | 10 Gac- K, Feorpar{)nqecmm JHYHHA Gac- K,
pation cetina Hep, # Daiton ceitta Hop, u
Ypan <500 0,0025 Cesepo-BocTor — 0, 0030
>500 0,0018 CCCp
Kapnats — 0,0045 KamuaTka — 0,0010
Aurat < 1000 0,0025 Caxanus:
1000—2000 | 0,0015 eBePHbIH — 0,0014
>2000 0,0010% | 1oxublit — 0,0020

* Jlas  GaccelinoB pex llentpanneoro Auras (sacywnuseie  Uylickue crenuy
Ky=0,0007.

Pacuer cnosi ctoka mosoBonpst sagaHHOf BEPOSITHOCTH IIpeBLIIEHH T
BeIyT N0 TpeM napametpam: ki, Co, u Cs,.

3Hayenust i u Cy, ONPENENSIOT IO KAPTAM H30JIHHH (puc. 29 u 30).
Kosdpdunuent acummerpuu Cs, mpiHAMAIOT 110 COOTHOMIEHUIO Cs,=(3+4)Cy,.

Jlsist yTouneHus pacuera C/10st CTOKa IIOJIOBOABS 3a1aHHO BEPOSITHOCTH
NPEBLILEHHS /i, PEKOMEHAYETCs [OCTPOEHHE PErHOHANbHBIX 3ABHCHMOCTER

h=f (H.) u Cop=f(Hp), re H., — cpenusiss Bbicota Bogoc6opa.
Bennuuny kosdduunenra §; onpegensior mo dopmye (176).
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JInst FOPHBIX PeK C JIETHHM MOOBOAbEM (BLICOKOTODHbIe paitonsr CCCP)
PacuUeTHbHIH MAaKCUMANbHBIA DAcXOA TaflblX BOL:

Kohy o F .
Q= Fr s b (182)

TRe h, . — pacueTHBIH CJOH roJ0BOro CTOKA.

Onpenenenye sHaueHns BBICOTH PACYETHOTO CJIOSI TOOBOTO CTOKA pek
paccMmoTpeHo B raase V.

[Mapamerp K, onpezensior mo Oaccefiny-aHanory, QIS KOTOPOTO
HMEIOTCsl MHOTOJIETHH e HaO/IOLEHUS 3a CTOKOM, NO (hopMyJIe:

Mg (F-H1)0,18
lh/u al +5) , (183)
1% r. a*“1a
rae My — MOAY/Ib MAKCHMAJIBHOTO CTOKa GaccefiHa-aHamora ¢ BEpOAT-
HOCTBIO NpeBbliUeHnust p=1%, m3/cex, xm?;
hioar — pacueTHBIH cJIOH roAoBOro cToka Gacceiina-aHajora ¢ Be-
POSITHOCTBIO NpeBbllteHus1 p=1%, mau.

ITpu BeiGOpe Gacceiina-aHanora, KpoMe YKasaHHBIX paHee TpeGoBaHMi,
YUHTBIBAETCS MECTONO/IOXKeHHe GaccefiHaB ropHOfi CHCTEME, €10 YAaIeHHOCTh
H 3alIMIEHHOCTD OT BJIATOHOCHBIX BETPOB, A0S ILIOIIAAK BojocGopa, pac-
TI0JIOXXEHHAs BbILIE CHEroOBOH JINHHH, 8 TaKxKe AMIIHTYAA BEICOT (pa3HOCTh
OTMETOK CTBOPa ¥ HCTOKA DeKH),

-

§ 5. PacueT MarcHMAIBHBIX PACXO/I0B OKICBOIX [ABOKOB NPU OTCYTCTBHI
MAHHBIX HAOMIOmeHmii

CylecTBYOIME METO/Ibl PacyeTa MaKCHMAIBHEIX DACXOLO0B JOMKIEBBIX
TIABOAKOB MOXKHO Pas[ieJiUTh Ha [iBe OCHOBHbIE PYIIIHI:

1) no cJa0t0 ocalikoB K BenMuKMHe MOTeph Ha HHOUIBTpAIHIO;

2) mo palOHHBIM SMNHPHYECKMM POPMYJIaM HA OCHOBAHHH CyMMapHOTo
yueTa OCHOBHBIX (haKTOPOB (POPMUPOBaHHS MAKCHMANLHOrO CTOKA.

HanGoitee mupokoe pacnpocrpanenue u3 MeTosios nepsoi TPYNIEL T10-
Aysame 1o 1. J. Cok010BCKOT 0, BuepBble onyGIHKOBaHHbIH
B 1943 r. u nononHeHHel B 1945 r.

®opmyna 1. JI. CoXOnoBCKOro uMeer BHA:

0,28HraF
Qmaxc = —flL_ f6162 + Qrp’ (184)
rae Hy — crofi ocaikoB (#a) 3a pacueTHBIH JIMBEHb TIPOJIOVI2 KU TENb HO-

ctero’ T 4

o — KO3(DUIIHEHT CTOKA;

F — myomane BopocGopa, xm?;

{; — NPONOMIKHTENLHOCTBIO NOXbEMa NaBOAKA B yacax, npuHAMaeMasi
paBHOH BpeMeHH JoGerauus T,

[ — kosdbduuuent dopMbl ruaporpada;

0,28 — xospuureHT pasmMepHOCTH;

8, — KOS(]UIHEHT CHUKEHHS MAaKCHMATbLHOTO pacxosa 3a cuer
03epHO-GOJIOTHON aKKyMyJ/ISLuH;

8, — To ke, 3a cueT jieca M MPOHHLAEMBIX [OUB;
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Qr, — PacXo TPYHTOBOIrO MHTaHUS,
M3/cex.

H. JI. CokonoBckUl CUMTAEeT, yTo THAPO-

rpabl J0XKIEBBIX NaBOJAKOB JIyullle BCEro

BHIpAXKAWOTC MapabojiaMH C  Pa3/HuHOMN

CTENeHb1O KPHUBU3HBL NJI51 [IOABEMA 1 crnapa, [,“r
a HUMEHHO: i .2‘_2.‘ _‘_z_,_l
X :
szQmaxc ('{;) ’ (185) 7 iz
Puc. 31. Cxema rugporpada na-
X n
Qz = Qmaxc (Tz) s (186) BOJIKA.

rie Q. u Q, — opAuHaThl rAporpaga naBoAka Ha NOAbeMe n cnage (puc.
.
{, — NMPOJOJIXKATENLHOCT NOAbEMA NaBOAKa;
{, — HOPOAOJIKHTENBHOCTh CNaja;
X — AeHb WJIH uac OT Havyana INaBOAKA;
Zz — TO XKe, OT IMHKa.
Inomaay neBoil uacTy ruAporpada pasHa:

H
Wl = Qmaxc m—{l—l »

a IUIoIajb NpaBoil yacTH
W,= Q vaxe n'—:]_L[ .
Bes noomaans ruiporpada maBoiKa COCTABJSIET:
t 14
W= W4 W= Quue (77 +725) -
O6o3Hauas %2—=y, WK f,=7Yt, uMeeM:
1
1 v
W= Qmaxc ty (m_‘{“l"{—m) ’

OTCI0Aa . N
_ W[ gDt .
Quoe=; | GE Ty eraT) - (187}

Bripamenue B kBajpaTHbix ckofkax [. JI. CoxonoBckuit Hassan
kosdpunuenrom dopmsl rusporpada f. Torza

Quase =4 - (188)

[Tnomane rugporpacda pasHa o0beMy MaBOAKA, KOTOPLIA MOMKHO BHIpa-
" 3UTb Yepe3 CJIOH.NAaBOAKa CJIeJ YoM 06pf130M:

W = kHoF, (189)
rae kR — nepeBofHON KO3(phHUMEHT, 0PH HcuUcIAeHuH H B mm, F B km?

k=1000.
12¢



Tlox crasus B popmy.ty (188) snavenne W, o BbIparennio (189) naxomst
Q.. — 1000 aF

mMake = tl f'

3nech Bpems nopbema f; B ceKyHAax. [Ipu HCUHMC/IEHHH €ro B uacax:

0,28H
Quane = ~—5— BtlT“F . : (190)

Jns yueTa penyKUuM MaKCUMYMOB BCJIEACTBHE AKKYMYJSIIUH JOKIE-
BEIX BOJ B 03epax, GosioTax u Jjecax B gopmyiy (190) BBogsaT kKoadbummen-
ol 01 U §,, KOTOpBIE ONPENEISAIOT TaK Ke, KaK U JJIs1 BECEHHEro I0/0BOAbSI.

s pex, NoJHOCTBIO APEHUPYIOWMX MOA3EMHBIH CTOK (cpennue u 6oJnL-
wWHe peKu), HeoOXOAUMO ONpPEACMHTh PAcXOJ CPYHTOBOrO MHTaHUs, KOTO-
pblil B IEPBOM NpUOINIKEHHH MOKET ObITh IPUHSIT PABHBIM CPeHEMY MHOTO-
JIETHEMY PacXoJy MeKeHHOro mnepuoja:

Qrp= Qmem' (191)

I[Tpumenerne opmyant [I. JI. COKONOBCKOrO B pasiHuHBIX paiioHax
CCCP noxasblBaeT ZOCTATOUHO XOPOILEE COOTBETCTBHE BLIMMC/AEHHBIX H Ha-
O/OJEHHbIX MaKCHMYMOB JJI5I CPaBHHTEABHO ManiblX pek. Jlast Goablimx
GacceltHoB (npu GosbIOM BpeMenH Jlo0eraris) BelMurHa pacxoaa no gop-
myse (190) mosmyuaercsi Heckonbko mpeyBennyeHHoii, TounocTs pacuera
MaKCHMaNbHBIX pacxosoB no merony Jl. JI. CokosoBckoro 3asucut B 60JIb-
el Mepe OT 00OCHOBAHHOCTH NPHUHATHS KO3((HUIHMEHTa CTOKA.

Qopmyana A AnexceeBa Aas pacueTa MakCHMaJAbLHOTO
MOAYJISl CTOKa MOJY4YeHa Ha OCHORE CXeMaTH3alMH U YTOUYHEHHS TeOpUH
H30XPOH:

Mmaxc=Lr (192)
1+7‘Z§L

1€ M,y — MaKCHMAJbHBIL MOAYAb CTOKA, M?/cex-KM? )

g, — MakCUMaJbHas cpelHeCyTOUHasi HHTEHCHBHOCTb BOAOOTAAUH
3alaHHOH TOBTOPSIEMOCTH, M¥/cer-Kxm?;

h — cymmapHBIE CJIOH BOXOOTHAUH WJM CJIOH CTOKA 3a MaBOLOK
TOH e 3aJaHHOH IOBTOPSIEMOCTH, MM;

L — pnuHa ryaBHOrO BOLOTOKA, KM,

U — CpelHsisl CKOpPOCTh Jo0eraHust CTOKa IO PYCay, m/cex.

PacyeTHbI MaKCHMAa/bHBEIA PAacXoh paBeH

Qmaxc = Mmach' (193)

®opmyna I'. A. AnekceeBa, npusefieHHas B oOIeM BHJAE, MOXeT OLITh
UCNONIL30BaHa /151 PacyeTOB MAKCHMYMOB KaK BECEHHHX (CHErOBHIX) MOJIO-
BOAHH, TaK W JOXKAEBBIX MABOJKOB, NPH JIOOEIX COOTHOLIEHHAX MEXKIY
BpeMeHeM Jo0eraHus T H IROAOKHTENbHOCTbIO BOAOOTAAUH T,

Ecau Bpems noferanusi cToka 1o INIaBHOMY Pyciy GOsbie TIPOAO/IKH-
TeJLHOCTH BOJOOTAAUH, TO €CTb MaKCHMa/lbHBHI pacxof dopMupyercs sa
CUeT BCEro C/1051 BOAOOTAAYH, UTO COOTBETCTBYET AJNHE BOJOTOKa Golee 3
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¢opmyna I'. A. AnekceeBa 151 pacuera MakCMManbHOIO pacxoja AOXKAe-
BbIX BOJ npHoBpeTaeT BHA:
Qaxe = VhbF, (194)

makc =

rjJie v — CKOpOCTh JoGeraHusi CTOKa IO pycay.
h — cJjoft MABOJOYHOTO CTOKa;

F
b — cpenusas wupuHa BojocBopa, km; b= T

r — K03(Q(pHLIUEHT 3aperyJupoBaHHOCTH MaKCHMaJbHOIO CTOKa 03e-
paMu M NpyAamu.
Bror koadduureHT HaXoAAT mo QopuyJe:

1 _fi] 3
suech f,,— ofLias IJIoMmajb 03ep K IPYAOB B IO/IAX OT IVIOaAn BofocGopa.
Cxopoctb o0erausi BOABI MO PYyC/Iy paBHa:

11
—al30%
v=al®Q} ., (196)
rie I — ykJIOH BOAOTOKAa B INPOMHJLIE;
Qyiaxc — MaKCHMaJbHBIE Dacxof;
@ — TnapaMerp, 3HauyeHHe KOTOPOro ONpefensieTcss B 3aBUCHMOCTH
oT Ko3(HULEEeHTa MIEPOXOBATOCTH /i TIO BHIPAKEHHIO:

3

a=0,15(ﬁ) " (197)

Tak Kak sl BbIUMCJAEHH s CKOPOCTH AoOeraHusi HeoOXOAMMO 3HATh Be-
JUYHHY UCKOMOTO pacxola Q... pacuer no gopmyae (194) Bexyr mertomom
NoCTeNeHHbIX NpuOJIMKeHni. B nepBoM npubauzkeHHU 00bIYHO IPHHHMAIOT
v=0,6 wm/cex.

Crofi maBoOJOUHOTO CTOKa h, BXoAsmui B gopmyay (194), onpenenstioT
METOJIOM [HJ(POJIOrHYecKOl aHasMoruu. [lJIsl 3TOro Ha OCHOBAHHH JJIHTENb-
HbIX HaO/IIOJEHHH Ha peKe-aHaslore HaXOAST CJI0H 1aBOJXOYHOrO CTOKA 3afiaH-
HOH MOBTOPSIEMOCTH O KpuBOH oOecnedenHocTH. [TonyueHHOoe 3HaueHHe
cosi h mojctasasiior B dopmyny (194) s BHIUKMCAEHMS MaKCHMalbHOLO
pacxopa.

[Ipu OTCYTCTBHM NOAXOASAILErO aHANOra ¢ JUIHTeNbHBIM DSAOM Habio-
JIeHHH CcJiofl JOKJEeBOro CTOKAa 3aJaHHOH IOBTOPSAEMOCTH YCTaHABIMBAIOT
no gopmyJie:

h=(/H—V H,), (198)

rae H —.ciioft 0cafikoB 3a JOXKAb NOBTOPSAEMOCTBIO OAUH pas B N JieT, MM,
BoluncAseMbllt o dopmyne (161);

H, — cnoifi HayaJgbHBIX MOTephb JO MOMEHTa 00pa30BAHHS CTOKA, MM.

. k

Crnoit HayanbHBEIX noTephb H, = 7

nuy (mm/mur) M JaHHOH Kateropuu rpyHra, onpejessiercs mo Tabjauie
123
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M. @. CpubHoro; y — KIMMaTHUeCKHH NapameTp, NMpUHUMAeMBIH paBHBIM
0,03—0,04 B necHOt 30He U B 30HE MYCCOHHBIX Joxzed, 0,04—0,05 B seco-
crenHo#t 3oHe u 0,05—0,06 B cTenHO 30He.

Bpafionrex sMDHpHYecKHX (GOpPMYJaax Makcd-
MaJibHBI# MOJLYJIb CTOKA CBSI3bIBAIOT C ONHUM apryMeHTOM, GOJbIIel YacThio
nJIomazpio Bojocbopa, npuueM yMeHblileHiHe MAKCHMAJIbHOTO MOAYAS CTOKA
€ YBeJHYEHHEM IUIOMaAH BojocGopa (PeAyKIMS MaKCHMaJbHOTO MORYJs
N0 NJIOWAJHM) YYHTHIBAIOT IIOKa3aTesleM CTeNeHH MNpH IUIoWaAu BojocGopa.
Ocranbuble hakTopbl hOPMHPOBAHKS TABOZOUHOTO MAKCHMYMA YUHTHIBAOTCS
CYMMAapHO C IOMOIIbIO TlapameTpa, YCTaHABJIMBAEMOro 10 HaGIofeHUsIM
B JaHHOM paiioHe,

[lupokoe pacnpocTpaneHne B IPaKTHUECKUX pacyeTax NnoJyuuiaa npuos-
JIMXKeHHasi sMIapuyeckast dopmyana, npeinoxenHas . JI. COKOJMOBCKHM,
B. B. TlonsixoseiM u A. B. OruesckuM:

Qane =BV F u3/cex. (199)

3nauenue napamerpa B ana obecnevennocredt 50%, 10%, 3—2% u 1%
Bbiuncsiennbl 1. JI1. CoKoJIOBCKMM No yKpyNHEHHBIM 30Ham Tepputopuu Co-
Berckoro Coro3a. [I/1s TEDPUTOPHU JIECOCTENHON H CTENHOH 30H eBPONeHcKoi
yactd CCCP sHauennst napamerpa B yroutensl K. I1. BockpeceHCKHM.

"~ BTocynapcTBeHHOM rHAPOJIOTHYECKOM HHCTUTYTE Pa3pabaThiBaioT « Y Ka-

3aHHS 10 ONPEAE/IEHHIO PACUETHBIX MaKCHMAJbHBIX PACXONOB BOABI JOMKJe-
BbIX NABOJAKOB NPH OTCYTCTBHH HJM HEJIOCTATOYHOCTH THAPOMETPHUECKHX
HaOMONeHH . ‘ '

B Hux npepycmarpuBaetcs ABa pHeMa pacuera JIMBHEBOTO MaKCHMyMa:
Auist Maneix 6accefinoB (F<<200 ku?) — mo GopMysie npeieJbHON MBTEHCHB-
HOCTH ¥ Ansi GaccefinoB ¢ F>200 xm? mo sMnHpuueckoli gopmyse Bua:

n
Q,=rMy, (@) AF, (200)
rAe Q, — MakcUMa/bHbl pacxoj pacueTHOH oGecHeyeHHOCTH p;
r — KO3(ppULMEHT, YUMTHIBAIOUWME CHHXKEHHE MaKCHMaJbHOTO pac-
XOlla 03epaMy; .
My, — MOAYJb MaKCHMaJbHOTO pacxoia BOALI, obecreueHHocThio 1%,
NpUBeJleHHBIH K mJowmanyd BojocGopa 200 xm?;
n — NOKasaTeJb CTENeHH peAyKLUHH (yMEHbilleHHs) MOAYJs MakcH-
MaJIbHOTO PacXofa;
A — nepexoaHeli kKosdpunrenT ot obecrneuenHoctd 1 % K Apyroi obe-
CIIeYeHHOCTH.

§ 6. Pacuerspie pacxofsl [ NPOEKTHPOBAHMA OCYNIMTENLHBIX CHCTEM

BenuuuHa pacueTHOro pacxofla OCYMIHTENBHBIX CHCTEM 3aBHCHT He
TOJIBKO OT TIPHPOIAHBIX THAPOJOTHYECKHX M IOYBEHHBIX YCJOBHH JaHHOM
TEPPUTOPHH, HO M OT XapakTepa ee X03AHCTBEHHOI'O HCIOJIb30BaHK S, KOTO-
pBIf ompefiesisieT HeOOXOAMMYIO HHTEHCHBHOCTb K CPOKH yAajleHHs BOMEI
€ OCYLIAaeMOH TEPPHTOPHH.
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[MosToMy ang onpelleieHHs] pACUETHBIX PacXO[OB YCTAHABIHBAIOT KpPH-
THYECKHE MNePUOJbl CTOKA H3 YCJAOBHI XO3AHCTBEHHOrO MCIIONb30OBaHHUS
ocymaeMolt miomasd. IIpy mpoeKTHPOBaHHM IPOMBIIIEHHBIX TIPEATpHS-
THH Ha OCylIaeMoHl TepPUTODHH 3a PAcueTHBIH (KPHTHUECKUH) IPHHHMAIOT
TepHoJ, MAaKCHMAIbHBIX MOJNOBOAMH M JIETHHX NaBOAKOB; IIPH OCYLIEHHH
Noj Jyra — Mepuof JIETHHX AOMKAEBLIX BOJ, TaK KaK KpaTKOBpeMEeHHOe
3aTOIUIEHHE JIYTOB BeCHOH MOXKHO JOMYCTUTH. 1151 NoseBbIX ceBOOBOPOTOB
C O3UMBIMH KYJbBTYpaMH OCYIIMTENBHYIO CeThb PAaCCUHTHIBAIOT Ha IepHOJ
MaKCHMaJbHOrO BECEHHEro MNOJIOBOALS, a AJsi CeBoOGOPOTOB Ge3 O3HMBbIX
KYJbTYp — Ha NPEATNOCEBHOl NePHOJ, TaK KaK 3aTONeHHe TaXOTHbIX yro-
Ui BeCeHHWMH BOZaMU 3ajepikano Obl ux o6paboTky u moceB. [Ipu ocy-
[IeHHH NMOJA Cafbl PACYETHLIMH SIBJISIIOTCS NMEPHOAbl MAaKCHMAaJbHOIO BeCeH-
Hero NoJIOBOAbS U IOXK/EBbIX NaBOAKOB JeroM. Kpome Toro, Bo Bcex ciyua-
SIX HeOOXOAMM pacueT Ha ObITOBble MeKeHHHe BOAHL.

Takum o6pas3om, NpH NPOEKTHPOBAHHU OCYIIMTEJbHBIX CHCTEM pacyeT-
HbIMH TIEpHOJAMU CTOKA SABAAITCS MAKCHMaJbHOE BeceHHee [0JI0BOAbE,
IIPEANOCEBHON NEPHO, COOTBETCTBYIONUIN Hauasly BeCeHHHX IIOJIeBbIX Celib-
CKOXO3SIHCTBERHBIX paBoT, MAKCHMA/IbHbIH JIeTHe-0OCeHHHH (L0KAeBOH) MaBo-
JOK M MeKeHb, NPONO/IKAKMIASCSA OT KOHIA Cl1afia BeCEHHEro noJIOBOJbs
IO OKOHYaHUs TOJeBbIX padoT. Ha ocHOBaHHHM TEXHHKO-3KOHOMHUYECKUX
pAcueTOB WJIM HODM NPOEKTHPOBAHMS OCYUIMTENbHBIX CHCTEM AJIsI KaXKJAOTO

H3 3THX IIE€PUOJOB YCTAaHABJAHUBAIOT pacCyeTHYIO o0ecrieyeHHOCTh pac-

X0J1a. .

Tax, B COOTBETCTBHH C «YKa3aHHAMH N0 MPOEKTHPOBAHHIO OCYILIHTE/Ib-
HBIX CHCTeM», cocTaBneHHbIMH MHcTHTyTOM «Pocrunposonxos» (1967 r.),
ofecreyeHHOCTh PACXOMOB BECEHHEro MOJIOBOJbS, JOXKAEBOTO MaBOAKA U
NpEeANOCeBHOIO MaBOAKA JJIsi IOJeBBIX ceBooGopoToB paBHa 10%, obecne-
YeHHOCTb Pacxoja A0XK/JeBOro NaBojKa NpH OCYIUEHHH TOR nyra — 25%;
pacueTHas o0ecleuyeHHOCTb Pacxofa MeEKeHHero INepHoZa BO BCEX CJly-
vasx — 50%.

[Ipu Hamuuuy JaHHBIX HaOMIOAEHHH pacueTHLle MAKCHMAaJbHbIE PacXofbl
TANbIX M ROXKAEBLIX BOA ompedensitor cornacho CHull 1I-M. 7—65. Ipu
OTCYTCTBMH JaHHBIX HaGMIONEHHH pacXOAbl TaJblX BOA PACCUMTHIBAIOT MO
CH 356—66, suBHEBBIX BOA — MO SMIHPHYECKHM DaHOHHEIM (hopMy/awm,
[apaMeTpEl KOTOPbIX HaXOAATCS 110 MEeTOAy aHaJOTHH. .

JL7st onpesiesieHnsl PacueTHBIX PAacXO/0B NPeANOoCceBHOrO NMeproja npes-
BapHTENbHO YCTaHABJAMBAIOT PacueTHYIO JAaTy MIPEANOCEBHOTO IEPHOAA,
NpeAIIeCTBYIOILYIO Ha 7 AHel JiaTe ceBa. IIpeAnoceBHOfl pacxoj] 3a Kaxablii
roJl BLIYHCJSIIOT KaK CPefHHE M3 PacXofoB 3a O JHell, U3 KOTOPBIX TpeTHi
JIeHb OPUXOAMTCS HA pacyeTHYIo AaTy. Ha ocHOBaHHH NpeAnoceBHEIX pacXo-
JIOB 32 DPSiA JIET CTPOSIT TEOPETHUECKYIO KPUBYIO 00eCIIeUeHHOCTH CTOKa, M0
KOTOPOH H HaxXOAST BeJMUHHY NPENOCeBHOr0 pacxofia pacueTHoli obecire-
YEHHOCTH.

Ilpu oTcyTCcTBHM JaHHBIX HaGMOAEHHH PacUeTHBI{ NPEATIOCEBHON pacxon
OTpe/ie/IAIoT O METONY aHAJOTHH HJH 10 PalOHHBIM SMIMPHYECKHM (op-
MyJIaM.

MunumasbHBE PACXOABI IETHE-OCEHHErO TIepHOAa H 3UMHero (IepHoia
MeKeHH) pacCUHTHBaIOT corjacHo CH 346—66 (cM. § 7). '
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§ 7. Munnvambubiii ¢TOX B yenoBHst ero QopmmpoBaHmsT

MHHHMabHBL CTOK (OPMHpPYeTCsi B MepHOj, Korjaa peKa nepexofur
Ha IPYHTOBOE NHTAHUE U KOrjla MOBEPXHOCTHBIH CTOK IOJHOCTBIO MpeKpa-
IAeTcsl UJH HMeeT HauMeHbllee 3HAYeHHE.

Ha perax 30HBI H3GLITOUHOrO yBJIAXKHEHHS (TYHAPOBas U JlecHas) mu-
HHMaJIbHBI CTOK OOBIYHO HalJliofaeTcs SUMOH, a Ha PEeKax 30HEI HeJloCTAa-
TOUHOrO YBJIAMHEHHS — JIETOM. Peku JlecocTentoil 30HBI ¢ HepeMeHHbIM
YBJIaKHEHHEM (B TOM YHCJIe PeKH NeHTPaIbHEIX H 3aNaiHbIX PAfiOHOB eBpo-
nefickoii wacti CCCP) MOryT uMeTh MHHHMaJIBHBIC PACXOAbl KaK JIETOM,
TaK U 3HMOIL.

BaxuefiuiivMn pakTopaMH, BJHSIOIUMH HAa MPOIECCH (bopMupOBaHus
MHHHMMAJ/ILHOIO CTOKA H €r0 BeJIMUHHY , SIBJISIOTCS KJAHMATHYECKHE, TIOUBEHHO-
reoJIoruueckue 1 rufiporeojoruyeckie. Kpome Toro, H4 MUHUMAJbHEBIN CTOK
BJMsIeT HaJuuHe B.0accefiHe 03ep, necoB, GOJIOT, a TaKKe pasmep OGac-
cefina. ‘

KaumaT onpenenser Kak OGLIMH peKUM PeKH, TaK U PeXUM MHHUMAJIb-
Horo croka. B cesepnoit yactu CCCP Gosbllioe KOJHMUYeCTBO BBHINALAIONIMX
OCaJlKOB M CPaBHHTEJbHO HE3HAUUTE/bHOE HCapeHue 06yC/I0BAHBAIOT J0-
BOJILHO yCTOHYHBBIH MUHHMAJbHBLH CTOK. B 10:KHBIX 3aCyIITMBEIX paHOHAX,
Tle 0CaJiKOB BbINajaeT MaJjo, a HCIlapeHue BeIHKO, MUHHMAaJIbHbIE PACXO/EI
HHYTO2KHO MaJlbl. .

Besnuuna MHHMMAJBHOTO CTOKAa 3aBHCHT OT BEIHYHHBI H XapaKTepa
TPYHTOBOrO IHTAaHHSI PeK H OT TeX ke (haKTOPOB, KOTOPBIE OMPEIENTIOT
Be/IMYHHY M XapaKTep MOA3EMHOro CTOKa, B IEPBYIO OUepelb NOYBEHHO-Te-
OJIOTMYECKHX H TI'HJPOreOJIOTHUECKHX YCJOBHH.

Ko/iHyecTBo rpyHTOBBIX BOJ, HAKAMJIHMBAIKIMXCA B BePXHHX IOYBEH-
HBIX FOPH30HTAX, 3aBHCHT OT CBOWCTB IIOYB, HX BOJONPOHHIAEMOCTH K
yllep2KHBaiomedl CIOCOGHOCTH. PhIxJble JlecHble MOUBEI XOPOIIO 3afepIKH-
BAIOT NMOBEPXHOCTHBIA CTOK H CMOCOGCTBYIOT 06pa30BaHUIO TMOA3EMHBIX BOJ
nof siecoM. [To3TOMy MHHHMaJ/BHEIA CTOK PeK C 3a/eceHHBIMH GacceliHaMu
OGBIYHO 3HAYHTE]BHO BEIIIE, YeM ¢ He3aJIeCeHHBIX BOLOCGOPOB.

B 3oHe HeyCTOHYMBOrO M HEAOCTATOYHOrO YBJ/IaKHEHHS 3aNACH! BEPXHUX
TPYHTOBBIX BOJ HE3HAUHTEJbHEI M OCHOBHYIO DOJIb B IIMTAHHH PEK HTPAIOT
riy6oKue MOf3eMHbie BOJBI. B 3THX paHOHaX BeJTMYHMHA MHHHMAJIBHOTO
CTOKA 3aBHCUT OT IVIyGHHEI 3PO3HOHHOrO Bpesa pyc/ia, YHc/aa U XapakTepa
BOJIOHOCHBIX FOPH30HTOB M eO0JIOTHYECKOro cocTaBa nmopox. Uem Gosblie
BOJIOHOCHBIX TOPH30HTOB BCKPLIBAET JOJHHA H PYCIO PYKH H YeM OHHU BOJIO-
o6HJIbHEe, TeM BHILIe H YCTOHYKBEe BeMHYMHA MEHUMAJBHOIO CTOKa. Bono-
O06GHJIBHOCTD BOJOHOCHBIX TOPH3OHTOB 3aBHCHT OT re0JIOTHYECKOrO COCTaBa

nopoy. PLix/bie U MOpHCTbIE MOPOAL! (NecyalHKH, U3BECTHAKY, FANeUHUKH) °

CO34atoT G6JIarONpUATHBIE YCJAOBHSA IJs1 aKKyMYJsHH HOI3EMHBIX BOJK,
a IIOTHbIE H KPUCTa/VIHYECKHe (TJIMHBI, I'PAHHUTHI, THEHCHl U Jip.), Hao6o-
POT, YMEHBIAT HHGHABTPAUHMIO BOALI H aKKYMYJHPYIOUIYI0 €MKOCTb
6acceiina.

Hasemubivu akkyMy.19TOpaMH CTOKa SIBJASIOTCS 03epa M 0T4acTH 60JI0Ta.
Osepa moBbInarT MHHHMA/IBHEN CTOK. B 03epHbix Gacceiinax Kapenn-
ckot ACCP MuHMMaJIbHEIE MOAYJHM CTOKA COCTaBJSAIOT He MeHee 2—I1,5
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alcek, B TO BpeMsi KaK Ha peKax, He HMEIOIIHX 03epHOr0 peryJHpoBaHus,
menee 0,5 alcex ¢ 1 xku®.

Buiusinue 60/10T Ha MUHUMaNBHEI] CTOK 3aBHCHT OT THIIA 6OJIOT U BbICOTHI
CTOSIHUSI YPOBHSA T'PYHTOBEIX BOJ. Peku, BHITEKAIOMUe U3 HU3HHHBIX GOJIOT
C YPOBHEM I'PYHTOBBIX BOJ, OJM3KHM K [OBEPXHOCTH, HMEIOT GOJiee BhICO-
KU MHHMMAJbHBIH MOAYJb MO CPABHEHHIO € He3aG0/0YeHHBIMH peKamu.
Hannuue B Gacceilie BepXOBBIX GOJIOT ¢ HH3KHM CTOSIHHEM YPOBHA IpyH-
TOBBIX BOJ TPHBOAHT K YMEHBIUEHHIO BEJHUMHBI MHHUMAJbHOTO CTOKA.

C yBeqMueHHEM TMIOMIALH BofocGopa, KakK INpPABHJIO, YBEJHUMBAETCS
MHHHMAaJBHBIH CTOK, TaK KAK YCHJMBAETCsI rayGHHa 3pPO3HOHHOrO Bpesa
pycaa u, CI€I0BaTE/NLHO, YBRIHYMBACTCA €ro aKKyMYJHpPyIOWass crnocos-
HOCTb. B pafioHax ¢ HeONHOPOMHBIM re0/IOrHYeCKUM CTpOEHHEM H Pa3HOoo6-
PasHBIMH yCJIOBHSIMH TIOJ3EMHOrO NHTAHHS HAGJMIOfaeIcss He HpsMas, a
obpaTHasi CBSI3b MHHMMAJBHOTO MOAYJS CTOKA C IUIOWAMbIO Bozoc6opa.

30HAJIBHOCTL B pacmpefeeHHd MHHHMAJAbLHOTO CTOKA. BejuuuHa Mu-
HUMaJIBHOT'O CTOKa HaXOAuTCs B COJIBIION 3aBUCHMOCTH OT Pa3JIUUHBIX MECT-
HBIX (DAKTOpPOB, OJHAKO IO Mepe YBeJdUYeHHs IJIOLLaNH BojgocOopa BJaHUs-
HUE€ MX CrJIaXXMBAeTCA H BeJHUYHHA MHHUMAJBLHOIO CTOKa ONpenessercs
[IaBHBIM 06pa3oM KJMMaTHICCKHMH (DAKTOpaMH M 3aracamu IPYHTOBHIX
BOJI. \ :

B cBsisn ¢ aTUM B pacnpeneseHHd MHHHMAaJbHOIO CTOKA HabaionaeTcs
3aK0oH reorpauueckofl 30HaJAbHOCTH, 4TO JaeT BO3MOMKHOCTD IIOCTPOEHHS
KapT HM30JHHUWH CPEJHHUX MHOTOJNIETHUX BEJHYHH MHHHMAJBHOIO CTOKA.

* Taxkue xapTel 1151 GOMBIINX H CPENHUX GACCEHHOB COCTABJCHB B. A. Ypui-

BaeBeM, b. B. IToaskoseiv, JI. H. [TonoBeM U Ip.

HaunGonee o6ocHOBaHEI KapThi, COCTABJIEHHEIE ['ocynapcreenubM rug-
posnornyeckum uHcrutyToM (ITH) B 1966 r. (npusioxenue x «YKasanusm
TO OTIPEACNEHNIO PACUCTHEIX MHHUMAJIBHBIX PacXOJ0B BOLLI PEK MPH CTPO-
uTeabHOM npoekTHpoBanuny CH 346—66). B cooTBercTBUM © 5THMH Kapra-
MH HOpMa MeCsIYHOro (30-IHEBHOI0) MHHHMAJBHOTO CTOKA H3MeHSIeTcs LSt
JieTHero nepropa ot 10—38 a/cex ¢ 1 ku® Ha ceBepe eBponefickoi wactu CCCP
u 20—15 a/cex c 1 km? Ha ceBepHOM YpaJe 1o 0—0,5 Ha 1ore H 10ro-BOCTOKe.,
Hopma suMHero MMHEMAaJBHOTO CTOKa H3MeHseTes1 OT 2—3 alcex ¢ 1 xm? Ha
cesepe esponeiickor wacti CCCP no 0—0,25 s/cex ¢ 1 ku? na 1ore # 1oro-
BOCTOKe {cM. puc. 32 u 33).

Kaptsl I'TH coctaBieHs! 415 onpefeseHus] MEHHMAJIbHOIO CTOKA cpex-
HHX 10 nuiomany Gacceiinos. Ha masnbix Gaccefinax ocuoBHast posib B ¢op-
MHPOBAHHH MHHUMAJILHOrO CTOKA NPHHAJJ/IEXHT MECTHbIM (DPH3HKO-reorpa-
duueckuM (akropaM. [To3TOMYy BeqHuUMHA MHHUMAJBLHOTO MOAYJA GTOKa
Ha Ma/JbIX GacceffHaX HsMeHsercs B GOJIBIIMX Mpejesax.

Ilepecbixanve W mpomepsaanue pek. B mepHog MHHHMAJBHOTO CTOKA
peKa MUTaeTCs TOJMbKO 3a CYET IPYHTOBBIX BOA. B Tex caywasix, Koraa mo-
BEPXHOCTHBIH CTOK NIPAKTHYECKH OTCYTCTBYeT B TeUeHHE JJIMTeNLHOrO Bpe-
MEHH, a 3aMackl 'PYHTOBLIX BOJl HEBEHKH, PEKa NIePeckIXaeT, a 3uMoH mpo-
Mep3aer. ClleoBaTeIbHO, B PAJE CIy4aeB MUHHMAJIBHEI CTOK Naziaer 1o
nyns. Ilepecbixanne HanGoJee XapaKTepHO /s BECbMa MaJhIX PeK C He-
TJy6OKUM BPE3OM pyC/a H NMOSTOMY He APEHHDYIOMHX OCHOBHbIE BOJOHOC-
HBI€ TOPHU30OHTHI.
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CpexHemuoronersero 30-IHEBHOrO 3MMHero croka pex CCCP (afcex ¢ 1 kn?)

Puc. 32. Kapra mumumanbuoro

HOTO CpeJHEMHOIQIETHEro

ka pek CCCP (a/cex ¢

HOrO JIETHEro CTO

30-gHeB

Puc. 33. Kapra munnManb



Ilo mMepe mepexosa OT CeBepHBIX yBJIAXKHEHHEIX PaHOHOB K IOXKHBIM 32-
CYWIIMBLIM OCa[AKH YMEHDBIIAIOTCS, & [VIyOHHA 3a/leraHHsi TPYHTOBHIX BOJ
yBe/n4uBaercs. B TakoM ke HaNpaB/eHHH YBEIMYHBAIOTCS pasMephl Gac-
CeHHOB NEPECHIXaKMIMX PeK H MPOJOIKUTEIbHOCTb GECCTOUHOrO nepuoza.

B JsiecHoit some, rie rpyHTOBBIE BOIBI CTOAT BBICOKO, CHCTEMATHUECKH
TIEPECLIXAIOT PEKU C OuYeHb MaJsibIMH BogocGopamu (1—I10 «m%) u snuaonu-
HECKM CO CpeiHnmMu BOAOCGOpaMH (COTHH KBajpaTHBEIX KUJIOMETPOR).

Ilepeckixanye MOYTH €:KeroAHO HaGMIONAeTCs Ha peKax M0KHOH yacTH
CTenHOH 30HBL. B Gacceiine nmxuero Huenpa u IOmuoro Byra otmeueno
Tlepecrixalie pek ¢ niomanamu BogocGopa 3000—10000 xkx® (nanpuwmep,
p. Opesib), B 3aBo/Kbe ¢ MIOmAABIO BogocGopa 10 9000 i (p. Boapmoi
¥ Masplii Ysenns u 1p.). HanGoasimyto npofo/mkute nHocTh nepechIxaHus
umetor pekd Ilpukacnuiickofi HHUSMEHHOCTH, CTENHBIX U IIOJIY Ty CTBIHHEIX
paiionoB Kasaxcraua. ‘ - . ’

[Ipomepsanne pek cBSI3aHO HE TONBLKO C MCTOIEHHEM 3aMacoB I'PYHTO-
BbIX BOJ, HO M C yBe/HUEHHEM TOJIUMHBI JIbJa, NEePEKPHIBAIOUIEr0 KHBOE
CeyeHHEe MaJIblX peK. MaMeHeHHe TOMIUMHEL b2 3aBHCUT OT KauMara. I1o-
STOMY NpeAe bl nJomazeit Bof0c60poB NPOMeP3aIoIiX PEK HMEIOT 30HAab-
HOe M3MEHeHHe M YBe/JHUHMBAIOTCSl C Kro-3anaja Ha ceBepo-BOCTOK. Tak,
Ha cepepe esporneiickoit yactu CCCP (Jlenunrpanckas o61acTh) cHCTeMATH-
HUECKH ITPOMEP3aloT PEKH ¢ IJIOmaabio Bofocbopa 50—100 xu?, a smusoqu--
uecky u o 1000 kx*. Ha ¥Ypase npomepsanue pek ¢ miomansmu Bofoc6opa
10 100 xu? naGmonaercss NOYTH eKeroaHuo. B 30He BeUHOM Mep3J0TH Boc-
Tounoli Cubupu u Jlaabrero Bocroka [pOMep3al0T MHOTHE KPYIHBIE PEKH,
HarpuMep p. BeIranTol y yerbs (F=40 000 xx?), p. Mupurupka y nyuxra
Maiiop-Kpecr (F=172 000 «x?), p. flua muxe Bnagenus p. Briranroi
(F=200 000 xm?) u np.

§ 8. PacueThl MHHIMAIBHOTO CTOKA

Onpejenenne pacueTHbIX MUHMMAJbHBLIX PACXOJOB BOABI NPH HATHYHA
THIAPOMETPHYECKHX NAHHbIX. DTH PACXOAbl HEOGXOHMO OIpeLeIsATh ISt
obecreueHns GecriepeGoHHOro BOJIOCHA0KeHH S, ODOILEHUST U 00BOJHEHHS,
AJISL leJIeli CYJOXOJCTBA, a TaKXKe SHEPreTHYeCKOTO HeMOJb30BAHHS pex.

MunHMa/bHBIH CTOK NPH DPa3JHYHON CTeleHH U3Y4YeHHOCTH GacceiiHa
PACCUNTHIBAIOT B COOTBETCTBHY ¢ «YKa3aHHsIMK 10 ONpefeseHHIO pacuer-
HbIX MHHMMAJLHEIX PAacXOOB BOABI PEK NPH CTPOHTENBHOM NPOEKTHPO-
Bannu» (CH 346-—-66).

B kauecTBe KpuTepus NpH Ha3HAYEHHH PACYETHON BEJTHUMHBI MHHAMAJIE-
HOrO 'pacxofia BOAbI PEKH NPHHUMAIOT €r0 €XKEroHyl0 OGeCleueHHOCTD:
OpH NpOEKTHPOBaHUM ruipocraHunit 90—85%, opomennus 80—85%, xo-
3AHCTBEHHO-IUTEBOrO BOAOCHaGKeHHs 90—95% u . I.

HJas onpenesienyist pacyeTHOrO0 MHHHMAJBLHOTO pacxo/la HCHOJb3YIOT
HaHHble HAGJIONCHHUI 110 CTOKY 3a 3HMHHH H JIeTHE-OCCHHUY nepuoasl. Pac-
Y€T BEAYT MO CPEJHEMECHUHBIM PACXOAaM; 10 cpeaHuM 3a 30 aHell ¢ Hau-
MEHBIIUM CTOKOM HJIH TIO CPEIHECYTOYHBIM. C

Cpennemecsiunble pPacXofibl PEKOMEHIYETCS HCIIOIb30BATD ISt pacueTa
B TOM ca1yyae, KOrA2 MEXKEHHbIH MepHOL NPOAO/KHT/IBHBIE H YCTONUHBBI
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(ﬂ.JIHTCH He MeHee NBYX MecCsiieB H B TeUEHHE 3TOTr0 BpEMEHH Ha pEKe HET

MaBOJKOB). )

MuuuManbHbIE pacxXofsl cpefnue 3a 30 AHeHl ¢ HaMMeHBUIHM CTOKOM
MCIIO/Ib3YIOTCS TIPH KOPOTKOM H MpepBIBHCTOM MexkenH. KopoTkoi CUHTAIOT
MeXKeHb MPOJO/KHTENBHOCTLIO MeHbLIe ABY X MECSLEB, NPEPhIBUCTOMH, ecau

OHa npepbIBAETCA MaBOAKaMH. i
HpPI HaJUUYUHK JJHTEJbHHIX THAPOMETPUYECKHX HabJI0AeH Ui pacueTt-

HBI MHHHUMAJbHBIH PAcXOj ONpeAessiioT Mo TeOPeTHYeCKOH KpHBOH obec-
neueHHOCTH. [/l 3TOTO ONpPEAeNAIOT napaMeTpel KpHBO# 0GecnedeHHOCTH
CpeHUi MHOrOICTHH I MHHUMAIbHbIA PACXOA Q) yy, KOIDPHIHEHT BapHALHH

C, u ko3puunenT acummerpu Cj. .
CpenHuii MHOrOJETHHH MHHHMMaJbHBIA pPacxXoj BBIYHCIACTCS Kak

cpeinee apHpMeTHUECKOe psla

n

%l
}_, Q;
1

QMHH =

(201)

CpepiHioio KBaflpaTHUECKYIO OWHGOKY HalleHHOrO 3HaueHHs Q,,, BBIYHC-

JSIIOT 10 opMye:
E~ —-£2 1009, (202)
Qo868 Vo

Koraa cpefnsa KBajpaTiHueckast omu6Ka He npesbimaer 15%, paguer-
Hble JaHHbIe JOCTaTOYHO HAJEXKHbI; HEBBIIOJIHEHHE TOrO YCJOBHS IpHU-
BOJAMT K HEOOXOIMMOCTH YiJMHeHus psija. Ecau asroro chmenarh Hesb3s,
pacuer MHHHMAJbHOTO CTOKA MPOBOAAT TaK e, KaK NPH OTCYTCTBHH Ha-
6JII0IeHUH . ’

[Tapamerp C, onpefensiioT no hopmyJe:

c,,=]/ ZK=—1p (203)

n—1

rje
K== (204)

QM“H

[Tpu HAJIHYKHK B PsALY MHHMMAJ/BHBIX PACXOOB HYeBbIX 3HAaUeHHH (1po-
Mep3aHHe U MepechixaHre pekK) onpefe/lenHe Kos(pHUHeHTa BapHallil pe-
KOMEHJyeTCsl MPOM3BOAHTL rpaco-aHaJHTHYECKHM CrIocofOoM MO 3MIHpPH-

yeCKOH KpHBOH OOGECIIeueHHOCTH.
Ias ornpenenenusi napamerpa C, MOXeT OBITb TaKXe NPHMEHEH METOX

" Hau6o/blIero NpaBloNOf00Us, H3JIOKEHHBIH B I/aBe IV.

[Tapaverp C, BEIGHpaIOT 110 cOOTHOWEHHIO ¢ C,,, HCXOAS U3 HAU/IYULIEro
COOTBETCTBUS TEOPETHUECKOH KPHUBOMH 06ecn¢t{eHHocm (paKTHUECKUM TaH-
HbIM Habmogenuii. O6ecnedeHHOCTh HabJMIONEHHEIX MUHUMAJIBHBIX PACcXOJ0B
BOIBI PEKOMEHAYETCsl ONpEensiThb Mo (opmyJie:

m—0,3
P="Toa 100%. (205)
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Teoperyyeckyio KpHBYIO 0GeCreYeHHOCTH CTPOAT HA OCHOBAHHY KPHBBIX
TPeXMapamMeTPUUECKOro raMMa-pacrpefieseHus.

PacuerHoe 3HaueHHe MUHHMAJBHOrO PacXOAa ONPENENsIOT 10 BhIparKe-
HHIO:

Qp =K, Qyms (206)

rae K, — opnunara KpHBO#i 06ecneyeHHOCTH, COOTBETCTBYIOLIASl pacyer-
HOH OGeCIeUeHHOCTH p. ; o :

s yeTaHoB/IeHHST pacuyeTHOr0 MHHUMAJBHOTO PacXoja 10 KODOTKOMY
nepHozy HaGJ/IOAEHHH NapaMeTpbl KPHBOH OGECNeYeHHOCTH NPHBOLAT K
MHOrOJICTHEMY MEPHOAY METOJOM THIPOJOrHYeCKOH aHaJOTHH, TO eCThb
C NOMOIIBIO JIIMTENbHBIX HAOJ/IONeHNl Ha peke-aHajaore.

Baccefin-ananor BRIGHPAIOT 1O CXOACTBY KJMMATHUYECKHX YCJOBHH H
OJHOPOJHOCTH YCJ/I0BUIT (POPMHUPOBAHUSI MHHHMAJIBHOIO CTOKA, OCOGEHHO IO
CXOLCTBY THAPOreONOrHYECKOro CTpOeHHs OaccefiHa, KOJIHUECTBY H BOJIO-
OOUJILHOCTH BOLOHOCHEIX TOPH3OHTOB, NPHHUMAIOMKMX ydyacTHe B NMHTAHHU
-pex. Kpome Toro, Gaccefin-aHanor jo/KeH GBITh CXOIHBIM C H3y4YaeMbIM
Gacce{HOM M0 MJOAH BOOC6Opa, YCJIOBHSIM aKKYMYJISIIMU CTOKA, OTCYT-
CTBHIO (aKTOPOB, CyLIECTBEHHO HCKaXKAIOUWKX MHHHMAJbHBIA CTOK (BOJO-
XpaHHJHMIIA H T. I.).

st peK ¢ MeXEHHBIM MEPHOAOM JJUTENbHOCTIO MeHbIIe 2 MeCSILEB G
pszoM HaGIIONeHHH 10 5 JIeT CpelHHil MHOTOIETHHI MHHUMAIbHEIH pPacXox
MOXKHO OTIPEAENHTh 10 (GOopMy.JIe

Q= a2, (207)
cp. a ‘

r7ie Qs 1 Q,— MHOTOJIETHHE cpefiHeMecsuHble (30-IHEeBHbIE) MHHHMAJbHbIE
pacxoisl BOABI HU3y4YaeMOH PEKM H peKH-aHaJIora;
Q.p — cpennemecaunblii (30-ZHEBHDIA) MUHHMAJIbLHBILH pacxon 3a
KODOTKHIi nepuon. HabJIofeHUH;
Qcp.. — cpennemecsunblit  (30-AHeBHBIH) MHHHMANBLHEI  PaCcXOZ
BOBI 3a TOT <€ MepHoj HaGJIONeHHH MO peKe-aHaJory.
BTopoit napamerp KpHBOil 00eCIEUEHHOCTH MHHMMAJbHOTO CTOKA —

ko3(uumrenT Bapuauku C, B ciydae KOPOTKOTO psifia HaGJIONEHHE AJs

CPeIHHX peK NPHHHMAIOT MO GacCelHy-aHA/oOry; IJsi MajblX PEK Ompefe-
JS10T 10 (hopmysie:

Co=Coug, (208)
cp
tie C, ,— KOoapuUMEeHT BapHalLMH JJisi peKu-aHa/Iora.

Kosppument acummerpun A/isi yBIAXKHEHHBIX DPaHOHOB paBeH 2c,,
AJIs HEJIOCTATOYHO YBJIaXKHEHHBIX pationos —(1=-1,5) C,. '

[lo HalineHHBIM napamerpaM KpHBOH 0GECeYeHHOCTH MHHHMAJbHOIO
cToka no (opmyae (206) BBIYHCISIOT pacYeTHBI MUHHUMAaJIbHBIA pacXof.

[Ipn xopoTKOM nepuose nab0AeH H, HO TECHOH NPAMOJMHERHONH CBsi-
3H ¢ GacceifHOM-aHaJOrOM pacueTHble MHHHMAJIbHBIE DACXOABI BOXbl MOTYT
GHITh YCTaHOBJIEHBI 110 rpaduKy cBsisH. I'paHK CBA3H MEeXAY MHHHMAJIb-
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HBEIM CTOKOM B H3yyaemMOM Oaccefine M OacceifiHe-aHaJore CTposiT 0 MHHH-
MaJIbHBIM pacxofaM 3a COBMECTHBIH MepHoj HaOJIOACHMIl. i

[To xpuBOil 06ecrneyeHHOCTH MHMHHMaJbHOrO CTOKa, MOCTPOEHHOH Ha
OCHOBAaHHMH JJIMTEJBHBIX HaOJiofeHHil B OaccelfiHe-aHajore, ONpeNe/IAIOT
MHHHMAJIBHBIA PaCXOM, COOTBETCTBYIOLIHI pAaCUETHOI OGeCneueHHOCTH @, ,.
OrkaafpiBasi NONTyYeHHOEe 3HaUeHHe pacxofa Ha rpaduke CBS3H, HAXOLAT
COOTBETCTBYIOIEE eMY 3HaUeHHE PACUeTHOr0O MHHUMAaJIbHOTO pacxoia B H3y-
yaemMoM Oaccefie. _ _

OnpejiefleHHe PaCieTHHIX MUHHMAJIbHBIX PACXOA0B BOJBI MPH OTCYTCTBHH
HJIM HEeJOCTATOYHOCTH THAPOMEeTPHUECKHX XaHHBIX. IIpH orcyTeTBUM wiu
HEJIOCTATOYHOCTH THAPOMETPHUYECKMX JaHHBIX pacueTHble MHHHMMAJbHBIE
pacxoibpl TaKxKe ONPEAeasIoT MO KpHBOH 06eCneyeHHOCTH MUHHMAJIbHOTO
CTOKa, HO NapaMeTpbl KPHBOH ONpene/sloT MO KapTaM H30JHHMH, 3MIH-
pHuUeCKHM (OpMyJaM HJHM APYTHMH KOCBEHHBIMH CITOCOGAMH.

Ianupie HaOMIONEHUH CUHMTAIOTCS HELOCTaTOUYHBIMH, €C/ill N0 06beMy
H Ka4eCTBY OHH HENPHUIOJHBI JJIf OCYLIECTBJEHHS CTATHCTHUECKHX pac-
UeTOB Jaxe € MCIOJb30BAHHEM MeTOAa THAPOJIOTHYECKOH aHaJOTHH.

B cBasu ¢ TeMm 4TO mpouecchl GOPMHPOBAHHS MHHHMAJbHOIO CTOKa Ha
MaJiblX GacceliHaXx HMEIOT psifi 0OcOOeHHOCTell, pacueT napaMerpoB KPHBOMH
00eCHIeueHHOCTH MHHHMAJBHEIX PAaCXOIOB AJIF MaJblX H CPEJHHX DeK BELYT
M0-pasHOMY.

JlesieHue pex-Ha MaJible M CpeIHHe B pacueTax MHHEMAJbHOTO CTOKa 3a-
BHCHT OT reorpapHueckoro IOJIOXKEeHHUs pekM (paloHa) ¥ THIa onpeness-
€MOr0 MHHUMYMA (JeTHe-OCEHHHH HJN 3UMHHHA). .

B CH 346—66 mpuBeneH®l KapThl pailonnpoBanus teppuropun CCC
10 MHHUMAJIbHOMY CTOKY MaJIblX PeK 3a JIeTHe-OCeHHHUIT H 3UMHHUH NePUOMHI,
a TakXe JaHa Tabuuua HauOOJBIIHX TMJOWafell ©accefiHOB MafbIX pex
1o paiionam. HauGosprive nJOUafH MaJ/bIX PeK 15 JETHE-OCEHHEro Ie-
puoma Haxomarca B npemesax 800—I10 000 xm?, nna sumHero — 800—
5000 xm?. : : : )

I cpenHuM OTHOCATCS PEKH € MJIOMaAbIo 6acceiiia, npeBhluiatomel yka-
3alible Bhlle npejesl, Ho He Gosee 75 000 ra®.

CpefHuit MHOTOJNETHHII pacXoj]i NaXOAAT CJAEGAYIOUWHMH Crocobamu,
Has cpennx Ge3osepHbIX GaccednoB Q,, HaXOLAT C IOMOLIBIO KapT
H30JIHHHI MHHHMMAJbHOrO cToka. KapThl BbIpa)kaloT paclpeiesieHle cpei-
Hero MHoroJierHero 30-IHEBHOrO MHHHMAJBHOrO MOZLYJSI CTOKA 3UMHEro
nepuona (cM. puc. 32) u JseTHe-oceHHero nepuopa (puc. 33). 3Hauenue
M, CHHMAIOT C KapThl AJIsl LEHTPa TsKECTH GacCeliHa MJIM BBIYHC/SIOT
KaK CpeIHEB3BENIEHHYI0 BEJHUHHY.

[lo HatijileHHOMY C NOMOIIBIO KapThl MOLYJ/I0 MUHHUMAJBHOrO CTOKa BhI-
YHCJASIOT CpenHuil MHOrojersHil 30-1HEBHbIH MHHHMA/IbHLIH pPacXox:

Qo= M—'{‘(‘%i M jcex. (209)

TouHOCTh ONpeNeseHHsT MUHHMAJbHOrO CTOKa MO KapTaM H30JHHHI
cocrasJsieT B cpeaHeM oT ==10% (B yB/1axkHeHHBIX paifioHax) 10 £20% (B
pafioHax HEOCTAaTOYHOI'O YBJIaXKHEHHSI).

133



Bequtu CpeIHero MHOr'0JIeTHEro MeCsIYHOro, UJH BO-JLHCBHOFO, MHHH=

MaJbHOro pacxona (Q,,,) AJ1s CperHHX PaBHHHHBIX DEK MOXKHO TaKiKe Ofl-
PEIC/IHTL HHTEPHONALMEH MEXKAY MyHKTaMmu, HMEIOUMH MHOTrOJIeTHHe
HaBTIONEHNHS 332 MHHHMAJbHBIMH pacxojamu, pacrHOJIOKEHHBIMH BOJIH3U
pacuernoro creopa. ITpu ropucrom penbece HHTEPNOUPOBATh CJIEAYeT ¢
YYETOM HM3MEHEHHS BBICOTHI MECTHOCTH. -

Hasa manorx pek cpenunii MHoronetuuit 30-IHEBHBI MHUHHMAaJbHbIH
PAacXoX 3UMHeEro HJIH JIeTHe-OCeHHero NepHoaia onpenesorT no 9MHH[5H‘-I€-
CKOHl 3aBHCHMOCTH BHja:

Quaw=a(F+c), (210)

rue F — naowans GacceitHa, Km?;
@, 1, ¢ — MapameTpel, ONpeAe/sieMble B 3aBHCHMOCTH OT reorpaguyec-
KHX paitoHoB no tabanunam CH 346—66.
Has yuera perynupyiomero Bausuus 03ep, pachoJ/IOXKEHHBIX BOJIH3H
PAacueTHOro CTBOpa PEeKH, CPeNHHH MHOTOJIETHHH MHHHMAJbHBI pacxog
BOJbL PEKOMEHAYeTCsl ONpeneaaTh [0 3aBUCUMOCTH:

Qoa=Q,+0,378Q,, ' @11)

rae Q,— MUHHMAJbHBIH CPEAHEMeCAUHBIH, K 30-IHEBHEIH, 3UMHH {1 pacxon
PEKH, OMpeAe/sAeMblii C MOMONIBIO KapThl HJIH MO (opmyne (210);
Q, — cpenHuit MHOro/IeTHHE TroNOBOIL pacxon BOAbl (HOpMa CTOKa);
p — orrocuTennnas emkocrn 03epa, BblUHCAEMan 10 Gopmye:
S .
B=. : 212)
re S — eMKOCTb 03epa B pEfesaX MHOroJIeTHeH aMILIUTYAB KoJe6aHus
YPOBHSI BOBL; ' '

W — cpennsisi Muorostetnsia Beanumna NIPHTOKa B 03epe.

Ecuii pacuernsiit ctsop pacrnoJioxke HUKe 03epa Ha 3HAYHTEJNbHOM pac-
CTOAHMH H MEXNY DAcUeTHBIM CTBOPOM H 03€POM €CTb [IPHTOKH,. TO Cpef-
HHH# MHOTOMETHHE MHHHMAIBHbI Pacxox BOXEI ONPENeNsioT NyTeM CJIoxKe-
HHA MOCTYINAIOWEro U3 03epa MHHHMAIBHOTO pacxoaa BOJIbl, BHIYUCJISIEMOTO
no Q)?pMyne (211), 1 cpenHero MHOrO/I€THEr0 MUHHMAIbHOO pacxozna 6o-
KOBOH MPHTOYHOCTH peKw.

MuHHMaNbHB CpenHecyTOuHbI Pacxol BOIAbl MOXKHO BHIUHCJHTbL IO
thopmye:

Q‘ _ A_/IcyrF x
eyr T 108 (213)
me“Mcyr — MHHHMAJbHBIA  CPeNHeCYTOYHBI MOAyJ/Ib CTOKa, onpefeJse-
MBIH N0 3aBUCHMOCTH
. Mcyr = aMl\‘rH[l —b, (21 4)
rae M, — cpenunii muorogerhuii  30-mueBHbI MHHHMaJbHBIH  MOAY.Ib
CTOKa, ONpeiesisieMblii [0 KapTe HJAM HA OCHOBAHHH thop-
MyJst (210);
@, b — napamerpsi npuuMaeMble no TabiKLe B 34BHCHMOCTH OT paii-
OHA H mepHoja (3HUMHHE MM JIeTHHIT).
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Bropoii nmapamerp KpuBOH ofecneyeHHOCTH (KOI((HIHEHT BapHauuH
MHHHMaJbHOro croka C,) onpefessior no tabanue, NpHBOAUMON B HOpMaXx
CH 346—66 B 3aBHCHMOCTH OT BEJMUHHBI CPEIHEr0 MHOIOJIETHEr0 MHHU-

MaJIbHOrO MOAYJs croka (M,,,) H reorpaguueckoro papioua.

Tperuii mapameTp NpHHUMAIOT /ISt YBJaXKHEHHHIX paiionoB C,==2C,,
AJ1s1 pallOHOB HeLOCTaTOWHOro YyBJaaxuenHs C,=(1—1,5) C,.

OmpegesuB Bee napaMeTpsl KPHBOH 06eCeyeHHOCTH, 110 Ta6JHLAM TPeX-
llapaMeTpHUYecKoro ramma-pacrpefeseHHss HaXoAsIT OpPAHHATy KpPHBOH,
COOTBETCTBYIOLLYIO pacueTHoii obecneuentoctd K, a 10 e BeJHuMHY pac-
YeTHOTO MHHHMMAJIbHOrO pacxoja:

QP:K}?QMHH'

st ropubix Teppuropuit (KaBkasa, Cpenneii A3uu) BeJHYHHBI MHHH-
MaJIbHOTO CTOKa MOXKHO ONpeNeJiAiTh MO 3aBHCHMOCTH , CBSI3bIBAOLIEH MOAYJIb
MHHUMAJIbHOrO CTOKAa CO CpejHell BhicoToil Gacceitna peku M, =f(H ).
Takue 3aBHCHMOCTH CTPOSIT AJIA OLHOPOAHBIX IO THAPOre0JOrHYECKOMY
CTPOEHMIO M OIMHAKOBEIX B OTHOIIEHHH BJarOHOCHBIX BETPOB paiiOHOB.

HauGoJsiee H3yueHHBIMH C TOYKH 3PEHHST MUHHMAaJbHOTO CTOKA ABJAIOTCS
madiple pekn Y kpaunckoii CCP. B nopmax (CH 346—66) npusenensr Ta6-
JIHLBl 3HaueHHH MHHHMaJbHOro 30-mHeBHOro croka Mmaqabslx pek YCCP ¢
o6ecrieyenHocThI0 97%; pacxompl Apyrux o6GecrneueHHOCTed BLIUUC/AIOT
¢ TOMOIIBIO MEPEXONHBIX KO3(PUIHMEHTOB.

I'nasa VI KIAMATHYECKUE GAKTOPHI CTOKA

OcHOBHBIM (DaKTOPOM, ONpEREIAIONHM OOIIYI0 BeJHUMHY CTOKA H €ro
pacnpejenenyue 1o NepuoAaM roja, siBjserTcs KauMat (TeMneparypa, Bjaask-
HOCTb M JaBJIeHHE BOSAyXa, HCnapeHve M ocanku.). Kpome kjiumaTa, na
nporeccel (JOPMHPOBAHUS CTOKA OKaskIBAIOT BJHSHHE BelHuMHa U (popma
Gacceiina, ero peabed), NOUBEHHLIH H PaCTHTEIbHbIA [OKPOB, reoJioruyec-
KOe CTPOEHHE, 03epHOCTb, 3a00JIOUEHHOCTh U 3a/1eCEHHOCTh, HaJauuue Jef-
HHUKOB M BEYHOH MEp3JIOTHI H Apyrue (pH3HKO-reorpaduyeckue (HakTOpHI.

JlonosHuTenbuble (PU3HKO-reorpaguueckue (GpakTOpbl B TOH HJIH HHOH
Mepe BO3JEHCTBYIOT Ha OOLIUH THAPOJOTHUECKHH DPEXKHM, CO3AAHHBLIA KJM-
MaToM, M H3MeHAIOT ero. Hanbosee Baxuble Knumatudeckre GakToph! CTOKa
PACCMOTpPEHEl HHXKE.

§ 1. Baasknocrn Bosayxa

B/1axkHOCTh  BO3AYXa ONpPEAesseTcs KOJHUECTBOM COIEpXKallHXCHd B
HeM BOJSIHBIX NapoB. Bojsinele naphl — HauboJee NOABHXKHAA M HEYCTOH-
yhBas 4acTh aTMOC(ephl — HENPEPLIBHO HAXOAATCA TO B CTaAuH oGpasona-
HHS (Mcriapesye), TO B cTaluH KOHAeHcauuu (ocanxu). [ToaToMy KOaHYeCTBO
HX HOCTOSIHHO MeHsleTCSl B BecbMa IIMPOKHX 1pefesax. BJjaxHocTs BO3-
LyXa XapaKTepH3yeTcss CAeAYIOUINMU BeJHurHaMMU.

A6comornas  BjaxHocTb., 3a aGCOMOTIYIO BJAAMIOCTL [1PHHUMAIOT
KOJIHYECTBO BOJSIHBIX NAPOB, COAEpIKALIMXCs B efnHuIle 06beMa BO3AYXa.
Taxk xax Maccel napoB B ejuHHIE o0beMa IpPH HEU3MEHHOH TeMne-
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paType HPONOPHHOHAJ/bHBI HX YIPYTOCTAM, TO KOJHYECTBO MapOB MOXKHO
3aMEHHUTb UX ynpyrocrsio. [To3Tomy aGCOMOTHOM B/1aXKHOCTbIO MOXKHO Has-
BaThb TaKXe YIPYroCThb I1apOB ¢, KOTOpble B JNAHHBII MOMEHT HaXOAATCS B
BO3/Ly Xe.

Hsmenenne aGCcO/IOTHOH BJIAXHOCTH B TeUeHHE CYTOK U I'OfA 3aBHCUT
OT TemrnepaTyphl Bo3ayxa. Hauboablnass a6co/moTHasi B/IaKHOCTh GhIBaeT
B TENJoe, HauMeHbllas — B XOJOJHOe BpeMs roja.

OtHocHTeabHAst  BAaXHOCTb. OTHomeHHe aGCOMIOTHOH BJIAXKHOCTH
€ K YNpYrocTH BOASIHBIX [1apOB €,, HEOOXOAUMBIX A/ NOJHOIO HACHIIIECHHUSA

BO3/yXa NpH TOH :Ke TeMmrepaType, Ha3bIBA€TCS OTHOCHTEJBHOH BJa-
HOCTBIQ:

r=-—1009%. . (215)
€o . .

Hacpiatouiasi ynpyrocrs BOASIHBIX NAPOB €, 3aBUCHT OT TeMIepaTyphL.
UeMm BbllIE TeMIepaTypa Bo3JyXa, TeM GOJblIe BOASHBIX MapOB OH MOXKET
COJlep2KaTh, TO €CTh C NOBBILIEHHEM TeMIIepaTyphl HACBIIAOIAs YIPYTrOCTh
BO3pAacCTaeT. : :

OtHocHTe bHAST BAAXKHOCTD B TeUEHHE CYTOK HMEET HanGoJIblilee 3Have-
HHe YTpOM, MHHHMAJbHOE — B IOCJENoyAeHHOe Bpems. B romosom xone
MaKCHMYM OTHOCHTEJbHOH BJaXHOCTH HaGJII0JaeIcss B XOJOLHOE .Bpems,
MHHUMYM — B TEIIOE BpeMs Toja. ' ‘

Touka pocel. Temreparypa Bo3gyxa, NPH KOTOPOH BOASIHEIE MapHI,
HaXOsipecss B BO3AyXe, MOCTHralOT CTAMd HACHIUEHHs, Ha3LIBAETCA
TOUKO# pochl. [IpH NOHHKEHHUH TeMMepaTy pbl HHKe TOUKH DOCHl HaUHHaeTcs
KOHJeHCalUst BONSIHLIX [APOB.

Deduuut BraxuHocTH. PasHOCTb MEXIY YIPYTOCTHIO BOLSIHOrO mapa,
HaCHIIIAIONIEro MPOCTPAHCTBO NMpPH JAHHOH TeMIepaType, H YHPYrocThbio
mapa, HaXONSILIErocsl B BO3LyXe, Ha3bIBAeTCH AeUUUTOM BJAXKHOCTH:

d=e,—e. (216)

[To dopmy.ie (216) MoxHO OnpenenuTh AeHUIUT BIaKHOCTH IS KAKLOrO
cpoKa HaOJIIofleHH s TeMIepaTyphl BO3yXa U aGCOJIIOTHOH BJIAXKHOCTU. DTH
HaOJIIOfeH A BEAYTCs YeThIpe pasda B CyTKU: B 1 4, 74, 134 u 194. I3 nepunu-
TOB, OTIpefe/IeHHBIX 3 KazK bl CPOK HaOJIIOeHU  , BBIYHCISIOT CPEAHeCY TOY-
HBIH AeHLHT KakK ero cpenHee apudmernueckoe. Ms cpennecyTounrrx nedu-
UMTOB NMOJYHYAIOT cpefHeMecssyHoe 3HaueHHe U T. A. OnHaKo TaKoH yTh pac-
yeta OueHb TpyjaoeMKHi. [ToatoMy cpeaHeMecsuHBIA JedULUT BJAXKHOCTH
3a NMpOoWeUHMH NEepHOJ ONpeesiIoTNIoCpe A HeMe cAUYHOH abcoor-
HOH BJIaKHOCTH H CpeJ HeMecC a4 HOoH Temneparype Bo3ayxa. [lpu
3TOM 3HaYeHHe MeCSYHOro JedHuMTa BJIAXKHOCTH MO/IyYaeTCsl 3aHMKEHHBIM
BCJIE[CTBHE TOrO, YTO CBA3b HaCHILIAIOLIEH YNMpPYrocTd napa e, ¢ TeMrepa-
TYpOIl He sIBJIAeTCs] MpAMOJMHeHHOH. [ yTOUHeHHs NedHIHUTA BJIaK-

HOCTH, BBIYMCJIECHHOro no CpeaHeMeCAUYHBIM 3HAUYEHHAM a6COJIIOTHOM BJIAXK- -

HocTH M Temmepartypbl, O. M. Onbekon npefJoxKu/al BBOLHTb MONPABKY:
Ad=0,09425¢, { (217)
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f;xe A — pasHOCTb MEXILY MaKCHMaJbHOH TemnepaTprﬁ 3a mecsu no
CPOUHBIM HAGJIOAECHHAM H cpefHell MeCAYHON TeMnepaTypoH;
%—mweucmﬁocn p3MeHeHHsi YNpyrocTH mnapa npH H3MEHEHHH
TeMnepaTyphl, Onpelensemas Io TabaHIaM.
TakuM 06pas’oM, CpelHeMecs IHbll JleHIUT BJAXKHOCTH paBeH:

—d-+0,0942%¢ ; (218)

d art?

cp. MecC
rae d — RedunuT BJAXKHOCTH (mm), BBHIUHCJEHHBIA MO CpEAHEMECSUHBIM
sHAUCHHSIM &, K €.

3H-aqenneocpeﬂHero,uonoro fehmuiTa BJAXKHOCTH HaXOAAT KaK CpelHee

3 HIIUTOB.
apudMeTHUeCKOe M3 MeCSUHBIX Jled ) ) )
¢ (ljpem[ee sHaUeHHE M3 TOJOBBIX JeQHIMTOB pPsifa JeT NPHHUMAIOT 33
HOpMY. Le(DHITa BIAZKHOCTH. TIpu OTCYTCTBUH HaGMIOfEHHH HOPMY nedynn-
] Te M30JHHUH.
Ta BJAMKHOCTH ONpPENESIOT. N0 Kap .

MpuGopyl Aisi H3MEPEHHs BJAKHOCTH BO3JyXd. Jna naOaofeHHH Hal
BJIAsKHOCTBIO BO3ZYXa Ha METEOPOJIOTHYECKHX CTAHUMAX MOJIbSyIOTCS TICH-
XpOMeTpaMH, THrpOMeTpaMH, a TaKKe CaMOTHIIYIMMH NpHGopaMu —
rurporpadami. _ .

Ip'lcpuq;pomeTp CTAIMOHaApHBH I COCTOHT M3 ABYX TEPMO-
MeTpOB: CYXOro H CMOYEHHOro (puc. 34). lapuk cMOYEHHOrO TeQM()ﬁMeTpa
o6epHyT 6GaTHCTOM, KOHEIL KOTOPOro ONYUIeH B CTAKaHUMK C BOJIOH, Jlaro-
Japs uemy ILIAPUK OCTAeTCs BCETA BJIAXKHEIM. CmOueHHEL TepMOMETp 110-
Ka3LIBAET TeMIepartypy, 6osee HH3KYIO, 1eM cyxoft, TaK KaK BJlara € roBepX-
HOCTH IIApHKa HerpepblBHO HCmapsiercs a Ha ¥crnapeHue 3aTpauuBaeTcs
renyio. UeM cylre BO3AYX, TeM CH/IbHee HCnapsercs BOAA ¢ mapuka, TeM
GoJipIne pasHHIla MEXAy NOKasaHHAMH o6oUX TepMOMETPOB NCHXPOMETPA.
C yBesMUeHHEM BJIaXKHOCTH BO3JyXa HCHAPEHHE ociaGeBaeT ¥ NOKasaHHs
CMOUEHHOrO TepMOMETPa MeHbIle OT/THYAIOTCS OT NOKasaHHH CyXoro Tep-
momeTpa. [IpH [I0/THOM HACHIIEHHH BO31yXa NOKasaHHs 060uX TepMOMETPOB
COBNAJAlOT. .

[lo pasHOCTH TemmepaTyp CyXoro 1 CMOUEHHOrO TEPMOMETPOB IO gng
IHaMbEBIM (ICHXPOMETPHYECKHM) TabHuaM Onperessior aHavyeHus abco-

i i CTH.
JIIOTHOH ¥ OTHOCHTEJIbHOH BJAMKHOC

[l epeHOCHBLH (BeHTHJmuHOHHmﬁ) NCUXPOMETDP
COCTONT TaKJKe H3 JBYX T€pMOMETPOB (CyXOro u BJIAJKHOTO), 3aKMOYEHHBIX .
B HHKEJHPOBAHHYIO OmpaBy (pHc 35), NpeaoXpaHAIoNY0 HX OT JEHCTBUA
coHeuHBIX Jyueil. B BepxHel 4acTd npuGopa HaXOAUTCs BEHTHJIATOP,

_ IPHBOJAMMBIil B IBHKEHHE HACOBLIM mexauuamoM. C noMOUIBIO BEHTHIATOPA

B npuGop BCACHIBAETCS flapy KHBIHl BO3AYX, KOTOPHIf obTekaer peseiaz:'
apbl TEPMOMETPOE. D10 MO3BOJISET NOJMB30BATbCS NEPEHOCHLIMH TCH p
MeTpamMH TpH JIOOBIX yCJIOBHAX fes HOMOJHUTEJbHOH 3aIlIMTHL N
UCHXpOM%’TpaMH OTpee/IsioT BJaXHOCTh BO3AYXa IPH TEMIED ype
" [}{SHZ;{?I o E H off THTpOMETDp TNO3BOAAET ONPEACIATH OTHO-
CHUTEJIbHYIO BJIa’KHOCTb B mo6oe Bpemsi roja. JleficTsue rurpoMeTpa OCHO-
BAaHO Ha CBOHCTBE YeJOBEUECKOro BoJOCA YATHHATHCA H yKOpauuBaThCs
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Puc. 34. CranuonapHbIii NCHXPOMETP C BOMOCHEIM rH-
TPOMETPOM, MAKCHMAJbHBIM H MHHUMAJNLHBIM TepMo-
MeTpamu.

Puc. 35. [lepenocustit mcu-
xpoMerp AcmaHa.

COOTBETCTBEHHO YBEJIHYCHHIO NJTH YMEHBIIEHHIO BAAXKHOCTH BO3nyxa. Onun
KOHEI 06e3XKHPEHIIOro BOJIOCa NPHKPEIJieH K pame, a npyroif nepekunyr
yepe3 GJIOK U CHaGXKeH IMPhKOH; Ha OCH 6JOKA BpallaeTcs CTpeska (pHC.
34). IlpyH H3MeHeHHH BJa}KHOCTH BO3AyXa BOJIOC RepOPMHPYeTCsl H THpbKa
COOTBETCTBEHIIO MOAHUMACTC HJH ONYCKAeTCs, BbI3LIBAS nepemelteHye
CTPeJIKH M0 WIKaJe. .

Ha6moznenus nan aaxuoctsio BO3NlyXa IPOBOIATCS €XKECYTOYHO B 1 ¢
7uwu 19y S '

F'nrporpad — npubop nas HENPEpPLIBHOH aBTOMATHUECKOH 3a-
NHCH OTHOCHTEJIBHOI! BJIAXKHOCTH BO3JlyXa. BocnpuHHMaromel 4acTbio npH-
6opa ABJAETCS MyHOK OGE3KUPEHHHIX BOJIOC, AedopManus KOTOPBIX, mpo-
HCXOASIILAA TOL BJIMSHHEM H3MEHCHHS BJIAXKHOCTH, [IEPENACTCS Uepe3 CHe-
TeMy pbrdaroB crpesike ¢ mepoM. Ilepo compukacaerca ¢ sentoit, HageTo
Ha LUIHHADHYECKHH GapaGaH, HEMPepEIBHO BpalalomWuics noj JIeHCTBHEM
4acoBOro MexaHusma. Ec/n yacopofi Mexaumsm Hmeer CYTOUHHIH 3aBOJ,
TO NMEpO BLIYEPUHBAET HA JIEHTE NPHOOPA KPUBYIO H3MEHEHHs BJIAKHOCTH

\
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3a CYTKH; 0OpH HeNeJTbHOM 3aBOfle MNoJydaeM KPHBYIO H3MeHeHHs
BJIAXKHOCTH 3a Hejesto. ['Hrporpag ycraHaBJHBaKT B METEOPOJOrHUecKOH
oynke. ’

§ 2. Ucnapenne

Hcnapenne 310 npouecc npespainelss Boasl B nap. Mcnapeune npowuc-
XOJIUT C MOBEPXHOCTH BOABI, JIbjla U CHera, C NOBEPXHOCTH NOYBHI H C pacTH-
TeJbHOro noxpoa. PusyuyecKasi CyLHOCTb ITOr0 NPOLECCA OYEHb CJIOKHA
H 1OKa ellle HeOCTAaTOYHO H3ydyeHa. OcoGeHHO CI0KHEI IOCTENHUE Ba BUAA
HCMapeHHus. ‘ -

Hcnapenne ¢ BOJHOH MOBEPXHOCTH MOXKHO MPEACTABHTH CJAENYIOUIHM
o6pasom. MoJleKyJ/Ibl BOJBI HAXOAATCA B HENPEPHIBHOM JBHKEHHH; ABHTasch
BO BCEBO3MOJKHBIX HanpaBJ/eHHsX ¢ Pa3JHYHBIMH CKODOCTSIMH, HEKOTOpble
MOJICKYJIbI BOJBL [1PEO0NEBAIOT CHJIY MOJIEKYJISIPIIOrO NPHTSIACHHSI H, OT-
JleJisisich OT [I0BEPXHOCTH BOJBI, NEPEXOAAT B BO3AYX, HaXOAsIUMiCA HaJ
3TOM MoBep XHOCThIO. C NOBEILIEHHEM TeMNepaTyphl BOABI CKOPOCTH JIBHKeE-
Bl MOJEKYJ Bospacraer, a CJaeloBaresblio, Bo3pacraeT U UYHCIO
MOJIEKYJI, CKOPOCTb KOTOPBIX MO BeJHUYMHE M HanpaBJeHHIO AOCTAaTOYHA
AJisi OTpbIBA MX OT [OBEPXHOCTH BOAHL. [103TOMY uem BBIIE TeMIepaTypa
BOJALI, TeM HMHTEHCHBHee MNPOHUCXOILHUT HCIapeHHE.

C yBeauueHHeM COJepXKaHUS B BO3AyXe BOASHBIX NapoB YNpPYrocrb
UX BO3pacTaeT Y HAKOHEI JOCTUIaeT HeKOTOPOro 3HauyeHHs, IPH KOTOPOM
nap HacbliiaeT NpoCTpaHcTBO. IIpH NONHOM HACHIUEHHH BOASIHBIMH mapa-
Mi BO3JlyXa, PAclOJIOKEHHOrO Haj HCIapsiollel NOBEpXHOCTBIO, Npolece
ucnapenus npekparurces. ClefoBaTeIbHO, HCapeHHe 3aBUCHT OT Pa3HOCTH
MeXKLY YUpPYrocThbio BOASHOTO Napa, HacCHIILAOMEro NPOCTPAHCTBO INpH
TeMrepaType IOBepXHOCTH BOABI, H YAPYrOCTbIO BOASHOTO napa, ¢pakTu-
YeCKH HaXOJIsIIerocss B BO3AyXe.

Uewm BHIIIIE TeMIIepaTypa BO3AyXa, TeM 6oJblue TpebyeTcst BOASHBIX na-
pOB 15 ero HaceuueHus. I103ToMy C NOBbIIeHHEM TeMNepaTyphbl BO3LyXa
HHTEHCUBHOCTb HCHApEeHHs! yBeJHUYHBaercd.

HHTeHCcHBHOCTD HMCHApEHHA BO3pacTaeT TaKxKe BCJAEACTBHE TYpOyJIeHT-
HOrO mepemenIuBaHUs Macc BO3/yXa, KOTOpOe, B CBOIO OUepelb, YCHJIMBa-
eTCA ¢ yBeJHueHHeM CKOPOCTH BeTpa. IIpu 5TOM Ha MecTo BO34yXa, B KaKofi-
TO Mepe HaChIIeHHOrO BOASIHBIME Nap aMil, IOCTYIal0T HOBble MAcChl BO3YXa,
Melee 060ralielHoro BoAsiibiME napami. Ha TypG6yJ/1eHTHOCTh BO3AYIIHOIO
MOTOKA Haj BOAHOH [OBEpXHOCTBIO BJHSIET Pa3HOCTb TeMINeparyp BOJAH U
BO3/yXa.

Taxum 06pa3oM, K OCHOBHBIM (haKTOpaM, KOTOPbIe ONPEnesiioT ucnape-
HHE ¢ BONHOH MOBEPXHOCTH, OTHOCATCA: Pa3HOCTb YNPYTOCTH BOJASIHOTO
llapa, HaCHIIAIIEro NPOCTPAHCTBO NpPH TeMIEpaType NOBEPXHOCTH BOABI
1 aBGCOJIIOTHOH BJIAXKHOCTH (€, — €), HHTEHCHBHOCTb TypOyJEHTHOrO nepe-
MELUMBAHUSI, XapaKTepuayeMmas CKODOCTbIO BeTpa, M TeMmIepaTypa BOIH
1 BO3JyXa. )

Hcnapenue conpoBoxaaeTcs notepeii rena. as nepexona onHoro rpam-
ma poawl npu 0° C B nap Tpebyercst 597 rpaMM-Kasopuil TemnJa, KOTOpoe
HA3LIBAETCs CKPBITOH TEIJIOTOH HCNapeHHs. 3Has KOJHYecTBO Temsa, 3a-
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% TpauMBaeMOe Ha HCIapeHHe, MOXKHO Onpe-
TSI AeJUTb KOJIMYECTBO HCTIapUBILEHCS KHI-
: KOCTH. .

HaGnonenus Haj HenapeHHeM ¢ BOA-
HOH MOBEPXHOCTH BelyT Ha BOAHOHCIA-
PUTENbHBIX CTAHUMAX C MOMOIIBIO Clie-
UHaJbHbIX NPUOOPOB — HCHApHUTENEH U
HCIapHTe/IbHEIX GacceitHOB. Cranpapt-
HBL CeTeBOA NpHGOP N5 H3MepeHHs
HCHAPeHUst C BOJHOH MOBEPXHOCTH —
ucnapurenb I'TH-3000. On mnpexncras-
JIfeT CO6OH MetasHyecKui cocyn (puc.
36) ¢ nuomazplo Henapsowel noBepX-
Hoctu 3000 exn?®. B uenTpe mcnapuress
yCTAHOBJIEHA BEPTHKAJIBHO JIATyHHAR
TpyGKka (penepuas), K KOHLY KOTOPOil NMpHKpenJeHa KoJeHyartas Hraa.

CTpHE HIJIBL HaXOAuTCA ‘Ha 7,5 cm Huxe Gopra Hcmapurens. Mcnapu-
TeJqb HanoJHen BO,ELOEU{ J0 YPOBHSI, COBNaJalollero ¢ KOHIIOM HIJILI.

Hameperne ypoBus BOABI B HCapuTe/ie IPOH3BOAHTCS C MOMOIIBIO ClTe-
IHAMBHOH 00BeMHOI GIOpeTKH, yCTaHABJIHBAEMOH Ha pENepHYIO TpyOKY
(B 7un 19 4). KonnyecTso BLINABLIMX 0CA/IKOB YUHTHIBAIOT HA3EMHBIM 10K~
AeMepoM, KOTOpbIif YCTaHOBJeH psamoM ¢ ucmaputemem. Chofi ucma-

PHUBIIEHCA BOLLI MMy CPOKaMH HaG/IONEHH{ BBHIYHCJAAIOT N0 ypaB-
HEHHIO: '

Puc. 36. WUcnaputens ['TH-3000.

E=x+4(h,—hy)k, (219)
rae E — cjoft ucnapeuuds, mm;
' X — CJIOH BBIMABLIMX OCAJKOB, MM, '
h, — BBICOTa CTOAHUS YypOBHs B HCHapHiese B MepBEIi CPOK Habmio-
JIeHH; _
h, — BbICOTA CTOSIHHS ypOBHsI B HCHOAPHTeJIE BO BTOPOH CpPOK Hab.io-
JeHuf: - .
k — nonpaBounblii KOIGULUEHT UBMEPUTENBHON TPYGKH.

Henapuresiu I'TH-3000 ycranasiuBaioT kKak Ha cyure, Ha Gepery BOAO-
€Ma, TaK M Ha II0BepXHOCTH BOJHI Ha CIeNHaNbHO 0GOPYAOBAHHELIX NJIOTAX.
B nepsom c/yuae HX Ha3bIBAlOT Ha3eMHBIMH, BO BTOPOM — ILIABYYHMH
HCMapUTEeaAMU,

BennuuHa ucnapenns, nonyyaemas 1o Ha3eMHEIM H IIaBYYUM HCTIApH-
Te/AM, B GOJIBIIOH Mepe 3aBHCHT OT pasMepa Mcmapsiomel TI0BEP XHOCTH,
TO €CTb MJOlIaAHn HchapureJist, ¢ yMeubUIeHHEM KOTOpOﬁ HHTEHCHBHOCTb
HCTapeHHst BO3PACTAET, YTO OGDBACHSETCS KOHCTPYKTHUBHEIMH OCOGEHHOC-
TsMH Hcrapurens. Mecieropanumsamu Basngafickoit rupposorudeckoi Ja-
6OpaTOpHH yCTAHOBJIEHO, UTO OTMEUEHHAs 3aKOHOMEPHOCTh HaGJIIONaeTcsi
npH NJICIAAH HCnapsiioed noBepxHocTy MeHbie 20 42, Ha nokasauus ue-
- MapHTeJIbHOro Gacceiina miomanpio 20 u® KOHCTPYKTHBHbBIE OCOGEHHOCTH
npHGopa He OKAa3bIBAIOT CYIIECTBEHHOrO BIUsHUS . C yBeMUEHHeM ILIOANH
Gaccefina cBbie 20 m* WHTEHCHBHOCTb HCIIADEHHst BO3PACTaeT B pe-
8yJsbTaTe YBEIHYEHHsl HaJ BOAHOH MNOBEDPXHOCTBIO CKOPOCTH BeTpa H
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rpajMeHTa BJIAXKHOCTH BO3NYXa [0 CPABHEHHUIO ¢ MOJLOGHBLIMH XapAKTePHCTH-
KAMH Hajl OKpY2KalolleH  CyIIeH. ) ) ) )

B cBsizu ¢ 31unM B CCCP 3a 3Ta/I0H NPUHAT HCNAPUTENbHBIA GaccelH nJo-
manpio 20 u? u rayGuHOH 2 M. )

Jlas npuBefeHUs JaHHBIX HAG/IOAEHHMH MO Pa3/MUHLIM HCMaPHTENAM
K MCapeHHIO C I0BEPXHOCTU HCTIaPHTE/IBHOrO GacceiiHa-3Tao a Be MU HbI
Hcnapeliisi, nojiydaeMele TO HCNAPHTESM, YMHOMAIOT Ha NepeXONHbi
(penyKIMOHHBIH) KOS(ppHIHEHT. )

B. M. Kysueuos (BHHIJI) cocraBua KapTy H3OJIHHHH CPEAHUX MHOIO-
JETHHX NEPEXOILIX KOADPHIHENTOB OT Na3eMIIbIX HCapHTe el ['TH-3000
K Gacceitnny 20 m*. ) )

[Mokaszauus HenapHTeabpHoro 6accefina 20 u* COOTBETCTBYIOT HCITAPEHHIO
¢ MasbiX BOJAOXPaHMJHLL H MPYLOB (NI0MAABI0 10 5 KM?). I/IcnapeHP({]e ¢ BO-
J0eMOB GOLLIMX Pa3MepoB yBeJHUHBACTCA B cpeaneM Ha 15—20%.

B macrosimee Bpems BopHoucmaputesnbHas cerh CCCP macuuThiBaer
455 crauigiii, o6opyaosannbix nenapureaavu [TH-3000; 55 ucnaputens-
upix Gacceiinop muomanbio 20 x* u oxoso 30 NNaByuHX HCNAPHTENLHBIX
yCTaHOBOK. : )

PacuyeTbl HCHapeHHsi C BOJLHOH MOBEPXHOCTH IPEICTaBJASIOT GOJblIOE
HayuHoe H NpaKTHueckoe sHauenre. IIpu HccaeOBAHAAX U pacueTax BOL-
HOro GaJjiaHca DPas/MUHLIX BOAHBIX OOBEKTOB M OT/eJbHBIX TEPPUTOpPHIl,
NpH BOAOXOBSHCTBEHHBIX pacueTax BOJLOXPAHWJMIL M B APYTHX Clydasx
HeoGXOMMO 3HATh HOPMY HCIapeHusl ¥ ee BHYTPUIOA0OBOE pachpesie/eHue,
a TaKKe HchapeHue pas3/iHYHOH OGecredyeHHOCTH. B

B coorserctBui ¢ IIpOEKTOM TeXHHYECKHX YKa3aHHH, COCTABJIEHHBIM
FocyAapcTBEHHBIM THAPOJNOTHUECKHM HHCTHTYTOM, pacyer HCrapeHus ¢
BOZHOH MOBEPXHOCTH BEAYT OTAGMbHO LJIA MajblX, CPEIHUX H GOJIBIIHX BO-
JIOEMOB. .

K Ma/sIM OTHOCATCS BOJOEMBI C IUIOMALbio 0 5 K4 * OKPYTJIOf HJIH KBa-
JpaTHOM (POPMBI, MMEIOIUEe CPEAHIOK JJIMHY PasroHa BO3AYIIHOTO MOTOKA
HaJ BOJHOH MOBEPXHOCTBIO 10 2—3 KM; K CPEIHHM -— BOZOEMHI C ILIOa-
1610 oT 5 10 100 km2, a K GOJBIIEM — 03€Pa i BOAOXPaHU/ININA [1JIOLALBIO
ceeue 100 kau®. ‘

CpejiHIO0 MHOIOJIETHIOO BeJIMUMHY (HOPMY) HCNmapeHHSI CMa-
JABLX BOJOEMO B, pacloJioXeHHbIX B PaBHHHHBIX YC/JOBHSX, OTpefe-
JISTIOT  CAIEAYIOIHM 06pasom. X . )

[Tpu nab/ofeHusIX Ha HCcapuTebHbIX Gaccefinax 20 u® HIH ‘[‘-IHBEMHBIEX
ucnaputeasx [TH-3000, sauuble KOTOPHIX NpHBeeHH! K Gacceitny 20 u?,
BLIYHCASIOT Cpejiee 3HaueHHe BesHuuH E,. K nomyuennomy sHayeHuio
HcrmapenHs BBOLAT NOMPABKH Ha r1y6uHy Bofoema K, U Ha 3aUlHILEHHOCT
BOJOEMA JPEBECHOH pPacTUTeNbHOCTbIO, CTPOEHHSMH, KPyThiMH Geperami
u ppyrumu npensterBusiMu K. Ilisi BOJOEMOB, PACMOJIOKEHHBIX B CeBep-
HEIX paifOHaX JIECHBIX M JIECOCTENHBIX 30H, KPOME TOro, BBOAAT ee MoI-
paBky Ha miaomanb (K,). Taknm-o06pa3om HOpMa MCHapeHHs

EO, B E201<;¢K31<w' (220)

ToripaBKy Ha rayGuHy BOjOeMa HaXOAAT mo Tab/iuue B.3aBHCHMOCTH
OT MECTOIOJIOXKEHHS] BOJOEMAa W ero TJyGHHEL.
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Ilonpasky na sammmennocts Bopoema K, onpenensiior B 3aBHCHMOCTH
OT OTHOLICHHS! CPeNHeH BEICOTHI IPENATCTBUH A K CpefHell f/uHe pasrona
BO3AyWHOro noroka L,, To ects K,= f (7%,) .

CpeliHioi 1My pasroHa BOSAYIIHOrO NMOTOKA BEMHC/SIOT KaK cpen-
HE€ BISBELICHHOE U3 PACCTOSHUI 110 BOAHOMY 3epKaJy, C yueToM NOBTOpsiE-
MOCTH BeTpa. :

3HaueHHe MONPABOK HA IIOLAfb K, namensercs or 1 (0=20 #?) go
1,28 (=5 xmu?). f '

[lpu wannuny nannbx HaGuogenuii mo NIaByYUM HCHAPHUTENAM JJIs
BBIMHCJIEHHS] HODMBI HCIapeHHs NMpPEeIBapHTEeJbHO B MOKA3AHHUS npu6opos
BBOJAIT NONPABKH: HHCTPYMEHTAILHYIO H HA PasHOCTb TeMnepaTyphl BOJbI
B Hcnaputese n Bogoeme. Ecan ucnapurens pacnosioken He B UeHTpe BO-
Aoema, To HeOGXOXUMO BBOLHTD HONPABKY H HA AJIHHY PasroHa BO3JYIMHOTO
NIOTOKA. _

[pu orcyrersun pannpix na6monenui IOpMY HCNApeHHs1 ¢ MaJbiX BO-
AOEMOB HaXOAAT MO KapTe HU3OJHHHI CPEIHHX MHOTOJIETHUX BeJHUHH HC-
[lapeHHst ¢ BOLHOK NOBepXHOCTH Gacceitna 20 x? (puc. 37). Cusatoe ¢ KapThl
3Hauenue Ej, YTOUHsETCS TaKiKe MyTeM BBEEHHS TNIONIPABOK HA IJyGHHY
BOZ0eMa, 3aHILEHHOCTh OT BETPa H MJOMWA/b, TO €CTh

EO,B :EzoKnKaKw' ‘

[lo BuyTpurogosomy pacnmpepeneHHIO HcOa-
PEHHUA € MasabX BOJOeMOB Tepputopuio Coserckoro Co-
1033 MOXHO pasfenntb Ha 8 30H (puc. 37). Jlisi KaXka0# 30HBI TI0JyYeHbl

SHAUCHHs MECSYHBIX BeJMYHH HCIAPEHHs B IPOLEHTAX OT CYMMBI 32 Ge3Jre-
JOocTaBHBIA nepuon (taba. 7).

TABJHULOA 7

UlnapeHne ¢ NMOBEPXHOCTH MaJibIxX BOJOEMOB MO Mecsauam, 9%

SoRd 1[n{m}w[v[vn'vn‘vm’lx]x[x1|xn

I
i1

— | — [0 | @5 |30 (59)
111

— | 7 28 33 23

—_ = = | = 16 | 25 21 20 11 4 — —

Vi — | — | — 3 16 | 22 21 19 12 6 1 —
VI — | — | — 6 14 | 20 21 19 12 6 2 —
Vi — | — 3 6 13 17 20 19 13 7 2 —
VII | — 1 4 7 13 16 19 17 12 7 3 1
VIIT| 2 3 4 7 12 15 16 16 12 7- 4 2

YCTaHOBHB Mo KapTe, K KaKoil 30He OTHOCHTCH paccMaTtpuBaeMblil BO-
AOEM, pacnpeiessoT HafiIeHHOe 3HaUeHHe HOPMbI HCIIApeHHs N0 MecsiaMm
B COOTBETCTBHH C AAHHBLIMH Tabjaumbl 7. .

Besnunna ncnapenus pacuernoit o6ecreuenHOCTH paBHa:

| E,=K,E,, (221)
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Prc. 37. Kapra cpeJHHX MHOTOJIETHHX BeJIMYMH MCIIapeHHs ¢ BOAHON noBepXHocTH Gacceiina miomaabio 20 #? i cxema paioHuposanus C

—

110 THIIY BHYTPHTOLOBOrO X0/1d HCIIapeHH .
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tie E, , — Hopma HCMapeHu; ,
K, — opluHaTa KpuBOit ofecrneyeHHOCTH, onpefensieMas mo K03(-
dunmenty sapuamuy nenaperns C, u K03GULIHEHTY acHMMerT-
pun C,.

st Gosbiedt wactu Tepputopun CCCP (I—V 3onbl) shauenne K03(b-
QuUMenTa Bapuaunyn mcnapenms C,=0,15. nst 10XHEIX paiioHos (VI—
VIII soumbl) C,=0,10. '

Ilpu wamuuum nabmionenusi na MJ1aByyell HCNapUTeNbHON YCTAHOBKe
BEIMUMHY HCMAPEHHS C BOJOEeMO B CPEAHHX pasMepos
MOKHO paccunTath no Toff e METOAHKe, uTO M ;s MaJblX BOZOEMOB.

IIpu oteyrersun fannsix Habmonenui HCIIapeHHE CO CPeHHX BOJOEMOB
BHIUHCJ/IAIOT HAa OCHOBAHHH SMIMPHYECKHX (opmyr.

Hau6onee mupoxoe npumenenne nonyunan gopmyssl B. JI. 3atikosa
(1949 r.), a Takmxe A. II. Bpacaasckoro u 3. A. Bukynunoi (1954 r.),
AOCTATOYHO XOPOIIO 0GOCHOBAHHEIE (DAKTHYECKUMH JaHHbIMU HabMiofenu,
Obe copMyar ananoruynsr mo CTPYKTYpE, HO DasiHyaloTCsi YHCIOBBIM
KO3(DPHUIHEHTOM, KOTOpHI B topmyae B. I1. 3aiikosa papen 0,15, a Bo sTo-
poil popmyne — 0,13. ’

B npoexrte Texuuuecknx YCJIOBHil DEKOMEHIyeTcsl pacueTHas dopmyna
€O CpennuM sHauenneM Kosdduimenra, paBHbiM 0,14:

E=0,14n (e,—e,,,) (1 + 0,72u,,,), (222)

rie  E — ucnapenue, mm;

€y — CpelHee sHaYeHHe MaKCHMAIbHOH YIPYrOCTH BOASHOIO napa,

BEIYHC/ICHHOE M0 TeMIepaType MOBepXHOCTH BOJAbI, MO,
€200 — CPeAHsIA abCOMIOTHAS BIAXKHOCTD BO3/lyXa HaJ BOJOEMOM Ha
Beicote 200 cu (u6); ' .
Uago — CPEMHSAA CKOPOCTL BeTpa Hal BOJOEMOM HA BhICOTe 200 cm
(m/cex);
7l — UHCJIO NHeil B pacueTHOM mepHoje.

Hns pacuera ucnaperus no topmyae (222) .nano sHaThH cpejiive 3pa-
HEHHS BXOMIUX B Hee 2/IeMEHTOB (TeMrepaTypy TOBEPXHOCTH BOJLI, ab-
COMOTHYIO BII&XHOCTh H CKOPOCTb BETpa), H3MepeHHHIX HETOCPeNCTBeHHO
Hall BogoeMoM. ONHAKO A/ISi IPOEKTHPYEMbIX H GOIbIIHHCTEA CYILEeCTBYIO-
LuX BOMOEMOB TAKHX AaHHBIX HeT. [TosToMy Bxoxsmme B dopmyay sneven-
Thl PACCUHTHIBAIOT 110 MaTepHanaM HabiofeHn METEOPOJIOTHUECKHX CTaH-
UHH, PaCTONOXKEeHHLIX Ha cylue.

Cropocts Betpa Ha MeTeoposoruueckix CTaHUUAX H3MepseTce (uiore-
POM Ha BbicoTe nopaaxa 10 #. YcranoBneno, yTo usMenenue CKOPOCTH BeTpa
C BBICOTOil COOTBETCTBYeT JorapumMuUecKoMy 3akony. [Tostomy noxasa-
HUA QIIIOrepa u; MOXKHO NMPHBECTH K CKOPOCTH BeTpa Ha BhHIcOTe 2 i mo
dopmye:

, (223)

[Né Zy — BBICOTA YCTaHOBKH (uiiorepa;
2y — NapameTp LIepOXOBATOCTH.
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Ha BonoucnapurenbHpix cranmusx ¢ 1948 r. ckopocTs BeTpa H3MepsIoT
Ha BbICOTe 2 M OT IOBEPXHOCTH CYILH. .

Ilpn nepexone BO3AYIIHOTO MOTOKA € CYIIH Ha BOAOEM NPOHCXOAHT 3Ha-
UHTeNbHAS TPAHC(HOPMALKS, TO €CTh H3MEHSIOTCS BCE SJEMeHTH MOTOKA:
Temneparypa, BJIaKHOCTb, CKOPOCTb BeTpa. [locennsas nuaMeHsieTes: Beslel-
CTBHE CYWECTBEHHBIX Pa3IMUKi MeXAY LIEPOXOBATOCTHIO, CYIUH M BOAHOH
noBepxXHoCThIo. CKOPOCTb BETpa Haji BOJOEMOM 3HAUMTENLHO GOMbIIe, ueM
HaJl oxpyxatouied ero cymeit. A. I1. Bpacnasckuii u 3. A. Bukysuna npo-
BeJIM OIHOBpEeMeHHbIe HAGMOEHH A 3 CKOPOCTBIO BeTpa HAA CYIIEH U BOLHOMN
TNOBEPXHOCTBIO B PA3JIHYHLIX pafiOHAX CTPAHBI IPH Pa3HBIX YCIOBHSIX 3alli-
LIEHHOCTH MeCTHOCTH. Ha OCHOBAHHH MOJYYEHHBIX JAHHBIX HMH yCTaHOB-
JIenbl 3HAYCHH A KOI(QHLUHEHTA ePeXoia OT CKOPOCTH BeTpa Ha cyle K ee
BeJIMUMHE Haj BOJOEMOM. _

MakcHMabHYIO ypyrocTs BOASIHOTO Napa ONpeAesiioT 1o TeMmeparype
TNOBEPXHOCTH BOABI, KOTOPast MOKET ObITh MPUHSTA N0 AAHHBIM HaG/IONeH
Ha BoJloeMe-aHaJIore WK PAaCCUHTaHa 110 MaTepHaiaM HabIofleHnil MeTeopo-
JIOTMYeCKHX CTaHUKA. PacueT BextyT no crioco6y, paspaborantomy A. I. Bpa-
craBcKuM M 3. A. BUKYNHHOM, Ha OCHOBE HCIIONB30BAHUS MeTONd Temnso-
Boro GanaHca. )

ABconoTHYI0 BIaXKHOCTH BO3AYXA Haj BOLOEMOM ONIPEJIeJISIIOT 1o (hop-
Myne:

eaoo:eéoo Ed (0,860—6’200)MT, (224}

[Ae €y — CPELHSAS BIAXHOCTb BO3AyXa HaJ BOLOEMOM, MO

€00 — CPEJHSISI 38 PACYETHBI NEPHOA BAAKHOCTH BO31yxa, H3MepeH-

Hasi Ha MeTeocTaHlnH, ub;
€y — MakCuMaJbHasl ynpyrocTs napa, NoACYHTAHHAS 110 TeMIepaType

TIOBePXHOCTH BOABI, MO

M, — xosdduument tpanchopmanmu, yuHTHIBAIOMMIL CpefHee H3Me-
HeHMe BJIAXKHOCTH BO3JyXd B 3aBHCUMOCTH OT npebbIBaHUS
BOSAYIITHOTO II0TOKA 110/ BOJOEMOM, ONpe/ie/sieMblii 110 rpauKy
M, =f (L, {°), IPUBOAHMOMY B TeXHHUECKHX yKa3aHUsX.

Ha ocHoBaHuM cpepsux MHOroJeTHMX 3HaueHu METeOPONOTHYECKHX
3JIEMEHTOB 110 opmysie (222) pacCUUTHIBAIOT MECSUHBIE BeIHUMHLL Hcnape-
HHs. CyMMUDYS BEJIHYMHEl HCIADEHHS 33 MeCSIbI OesnesioBoro nepuoaa,
TNOJYHaloT MCrapeHne 3a Ce30H (rOA), TO ecTh HOPMY HCHAapeHHsI.

Pacyer ncmapenus sa KoHkpeTHEle rofpl NPOUSBOJMTCS aHANOTHUHO,
HO C HMCNONB30BAHHEM JAHHBIX 34 5TH FOALI.

Mcnapenue c 6Goabmux 03¢p M BOAOXPAaHUJUL
paccuuThIBAIOT MO opmyne (222). Eciin BogoeM pacnonoxen B OJZHOPORHBIX
KJIMMaTHYECKUX YCAOBUSIX M ‘He MMeeT GOJIbIUHX MO IIOLIANK Y4acTKOB,
XapaKkTEpPH3YIOMUXCS PE3KO OTIHYAIMUMHCS YCJAOBHSAMH 3aUIMIIEHHOCTH
H TyGHHEL, TO pacuer ucmapeHus BEAYT TaK XK€, KaK U AJIs CPeIHHX BO-
noeMoB. llns BecbMa GOJIBINHX BOJ0eMOB, mulomanbio cBeiie 1000 xm?,
pacucT Hcnapenust NpoBOAST MO YYacTKaM C MOCJAeYIOLIHM OCpelHeHHEM
AJIs BCEH aKBATOPHH BOJOEMa. ;

Hcnapenne ¢ noBepxXHOCTH CHEFa H AbAA — OB NPOIECC H HCCITe-
AOBaH 3HaunTeNbHO cJalee, yeM HClApeHHe ¢ BOLHOI TNIOBEPXHOCTH.
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. Hcnapenne co chexworo moxposa u sbjia NPOUCXOAHT B TOM CJyyae,
KOra ynpyrocTb napa B BO3ZyXe Hall CHEroM HJIH JILAOM () MeHblue, uem
YOpYrocTh Iapa, HachILAMIIEro MPOCTPAHCTBO MIPH TEMIIEPATYPe HCMapsio-
Ied MOBEpXHOCTH e,,. ‘ :

Ilpu mocTOSIHHOM OTHOCHTENBHOH BraMHOCHH BO3JyXa C TOBBIIIEHHEM
€ro TeMneparypsl yBeluuuBaercs aGCOMIOTHAS BNAXKHOCTb, YTO MPHBOLUT
K YMEHBIICHHIO PA3HOCTH YNPYTOCTH BOASIHOTO MApa (€,—e) M yMeHbIIEHHIO
ucnapenust. IIpu HekoTopoM 3HaueHUM TemmepaTypl BO3/yXa pPasHOCTb
YNpYrocTH BOASIHOTO mapa (e,—e) JOCTHraeT HyJeBOI'0 3HAYEHHS M UCIIA-
perne mnpexpamaercs. [anbHeliniee NOBHIIEHHE TeMMepaTypbl BO3AYXa
NPHBOJUT K TOMY, YTO aGCOMIOTHAS! BJIAKHOCTh BO3AYXA MPEBBILIAET ynpy-
TOCTh 11apa, HACHIIAILIEr0 NPOCTPAHCTBO MPH TeMIepaType Hcnapsiolei
TNIOBEPXHOCTH, TO €CTh e>>e;. B TakoM cayuae mpoHcxoiuT KomaeHcamus
napa. KonaeHcauus BOASHOrO napa Ha MOBEPXHOCTH CHEra H JIBA4, MUHYS
XKUAKYIO a3y, HasblBaeTcs CyGnaumanmes.

Hcnapenne ¢ nopepxHOCTH CHera H Jiblla H3MepSiOT IPH TMOMOMIY IH-
JUHADUUYECKIX COCYJOB PA3NIMYHEIX JHAMETPOB H BBICOTH. DTU NMPHOGODEI
HanoJIHSIIOT CHErOM M CTaBAT B Cler Ha ypoBHe noBepXHOCTH. [1o usme-
HEHUIO Beca npuGopa ONpeiessiioT KOJIHYECTBO WCIAPHBIIEIOCH CHera
MM CKOHJCHCHPOBABUIMXCA MaPOB M3 OKPYXKAIOWEro Bo3ayxa. TOUHOCTH
TAKMX HCHADHTENCH HEBBICOKASl M3-338 BBIAYBAHUS CHera W3 npubopa.

Hcnapenne ¢ noBepxHOCTH CHera mpu OfHOH H TO¥ e TemIeparype
OOBIYHO MEeHBIIle, UeM HCTapeHHe ¢ NIOBEPXHOCTH JibJa. D10 06bsCHSIETCS
MeHbIUEH TEMJIONPOBOJHOCTBIO CHETra,. BCJSACTBHE Yero TeMIlepaTypa Ha
€ro MNOBEPXHOCTH OKa3LIBAETCSI HHMXKE, UeM Ha NOBEPXHOCTH JIbAA.

VIHTEHCHBHOCTb nCnapeHns co CHETa 3aBHCHT OT ero MMIOTHOCTH: Ha
y4acTKax C yIJIOTHEHHBIM CHEXKHBIM MOKPOBOM HCHAapeHue Hier Gojsee HH-
TEHCHBHO, 4UeM Hd YYacTKaX C PLIXJIbIM CBEXKEBHIMABIUKM CHEIOM.

Benuunna ncnapenns ¢ noBepxHOCTH CHEra MOKET GbITh BbIYHCICHA
no ¢gopmyse I1. I1. Kysbmuna:

Loy =0,18(e;—ey0) (1 4+ 0,54u,,0,) ma/cymsu, (225)
e e, — YNpYrocTb napa npu TemrnepaType HCHapsiomiell MoBePXHOCTH,
M6;

€300 — A0COMIOTHAR B/IAXKHOCTb BOSAYXa Ha BhicoTe 200 cx, ME;
Uygoo — CKOPOCTL BeTpa Ha BohicoTe tumorepa 1000 cm, m/cex.
Hcnapenue co CHEXXHOrO TNOKPOBAa OUYeHb HEBENTHKO O CPABHEHHIO
¢ ucrmapenuem sa jgetnni nepuofa. Ins esponefickoii uactu CCCP ucrape-
HHEe 3a 4 3UMHHX Mecsiua (lekabpn — Mapt) coctaeaser 25—30 ma.
Hcnapenue ¢ noBepxHocTH mouBbI 3aBHCHT oT Tex ke thaxropos, uro
H HCTIapeHHe C BOJHOH NOBEPXHOCTH: JeHUHTA BIAXKHOCTH, MOACUHTAH-
HOTO TIO TEMMEPAType HCNapsolled NOBEPXHOCTH, BETPa W TeMmepaTyphl
Bo3lyxa. Kpome Toro, Ha mHcnapenne ¢ noussl B GoJbIION Mepe BAHSIOT
H Apyrue cnennduueckue GakTopsl, H3 KOTOPHIX HaHGO/Iee BaJKHA BarK-
HOCTb TIOUBDI, TaK KaK MpH ee OTCYTCTBHH HH BeTep, HH TeMmepaTypa yixe
He UrparT HUKAaKOH poJH. )
B nepuon noxast v mocie Hero, Korja BEPXHHUE COH MOYBHl OGHILHO
YBJIaXKHEH, HCTapeHHe C IOBEP XHOCTH MOUBLI AHAJIOTHYHO HCITADPEHHIO ¢ BOJL-

148

Puc. 38. ITousennnit ucnapuresr I'TH-500-50:

I— BHYTPEHHMIl LUMJIHHAP; 2 - AHO C OTBEPCTHeM; 3 — cocyA asis c6opa
NpocouuBIUefics BOABI, 4 — 3auleska [Ha; 5 — HAPYXKHBII LUJAHHAD;
6 — pox/eMepHOe BEAPO; 7 — KOAbLEBasi ceTka; 8 — KOHYCHBIH 6ak.

HOH noBepXHOCTH. OTIHUKE COCTOUT B TOM, YTO 10YBA NEpeS RoXJeM GbiBaer
CHJIBHO NIPOTPETa, U MO3TOMY CMauMBarollas ee BoAA ucnapsiercs OhicTpee.
Korzna noxzeit HeT, ucnapenye npoucxoinT ¢ 3epKajia rPyHTOBEIX BOJ,
HAXOASILMXCS HHMKE [OBEPXHOCTH nouBhl. Ecam ynpyrocTh napos
BO3AYyXa B MOUYBE (€,04,,) MPEBLILACT YNPYrOCTH [14POB NPH3EMHOrO CJ0S
armocgepsl (g,), BOAAHbBIE Napel B pesyabTate AU(GQPY3HH MepeMelnaloTcs
cHu3y BBepX. Taxum o6pasoMm, MHTEHCHBHOCTb HCHAPEHHST 3aBHCHT H OT
IedunuTa BAAXKHOCTH M OT BIAXKHOCTI MOUBLI. :
» o Mepe yBemueHH sl HCCYII@HHOrO CJI0S HCIAPEHHe C IOYBL yMEHbILIAET-
cs. IlnoTHble noyssl, oGnagatouie 6obllel KalUIIAPHOCTbIO, HCIIAP TIOT
cunbHee, yeM phixJble. Hekoropoe suaueiine uMeer 1BeT MouBbl, pesibed
NOBEPXHOCTH, OPHEHTALMSI ee MO OTHOUIEHHIO K CTPaHaM CBeTa (C HXKHBIX
CKJIOHOB HCNIapeHie NMPOHCXOAUT HHTEHCHBHEE, YeM C CeBEPHBIX U 3amnaf-
HbIX). )

Hcnapenne ¢ noyBbl M3MEpSAIIOT C NOMOIIBIO IOYBEHHBIX HCHApHTeNIel.
CyIHOCTb METOJa COCTOMT B TOM, YTO HCIIApEHHE C NOYBBI MEXKAY CPOKAMHU
HalOJ/IOleHUH  OMPEeNeNsIOT 10 M3MEHEHHI0 Beca NOYBEHHOTO MOHOJIHTA,
NOMEIEHHOTO B UCIIAPHUTENb, C YUETOM BBINABIIMX OCAAKOB 33 TOT K€ NIePHO/
BpeMeHH M KOJIMYecTBa BOABI, MPOCOUHBILEHCsT depes MOHOMUT. Hamenene
Beca. yCTAHABJIMBAIOT TyTeM B3BElINBAHUS; OCAJKH H3MEPSIOT C IOMOLILIO
TNOUBEHHOrO JoXKJAeMepa. Boay, nmpocouuBiuyiocsi depe3 MOHOJIHUT U coGpaB-
yIOCsl B BOXOCOODHOM COCYAe HCMapUTessl, H3MEDPSIOT CTAKAaHOM AOJKie-
Mmepa.

Ha noubenno-ucnapuTeNblbIX CTANLHAX NOMB3YIOTCS NOYBEHHBLIMH
ucnapurensimu [TH-500-50 (nnomaasio 500 cu?, Boicotoit 50 cu) n I'TH-
500-100 (nomazeio 500 cu?, BeicoTolt 100 car).

Hcnapurens I'TH-500-50 (puc. 38) cocToHT U3 BHYTpEHHEro U BHELIHEro
LHIMHADPOB 1 BOAOCOOPHOTO cocyaa. Bo BHYTpeHHU I MIMHID NOMEIaeTe st
TNOYBEHHBIH MOHOJIHT C HEHapyMeHHOH CTPYKTypoii. J[HO BHyTpeHHero
OUMJIMHAPA CBEMHOE ¢ OTBEPCTUAMI, YEPE3 KOTOPblE BOAA, MPOCOYHBIIASACS
uepe3 MOHOJIMT, NMonajaeT B BojocOopHeli cocyl. IIpy B3BelMBaHUK U H3-
MepeHuH KOINYEeCTBa POCOYHBIIEHCS BOAbI BOAOCOOPHBIA COCYZ OTKpemJis-
€TCs1 OT BHYTPEHHEro LUJMHAPA HCIApHTEIsI.
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Puc. 39. Cxema ycrpoiicTBa ruapap/inyeckoro Hcnapirenas GosbLIo
MOAe/IH:

!/ — TIOYBEHHBI MOHONHT; 2 — OfIOPHAs KOHCOJIb; 3 — IelfKa MONJaBKa; 4 — KOoJb-
UeBOH IOJIbl MOMIABOK; § — KOJbLUEBO#H GacCceHH, HaMlOMHeHH biil BOJAOH; 6 — npoct-
" PaHCTBO s PaboThl HaGnIOAaTess; 7 — HACHIHOK FPYHT Ha KpBIIIKe npu6opa

. HMcnapurens - ITH-500-100 ominuaercss ot ucmapurtenss ['THU-500-50
JIUIIb BBICOTOH. :

K HefoctaTkam BecOBOro MeToAa H3MepeHH sl KCIapeysi OTHOCHTCS H30-
JIALUST OYBEHHOTO MOHOJHTA OT OKpYXKAIOMEH MOYBHI, :

Bostee Touto nenapenne ¢ noYBbl MOXKHO H3MEDPATH ¢ NOMOLLBIO rHApaB-
JHYECKHX TIOUBEHHBIX HCIAPHTeNeH, OCHOBAaHHBIX Ha NPUHIMNE THUAPO-
CTaTHYECKOI'O B3BEIIUBAHUSI MOHOJHUTA.

B Banpafickoil Hayuno-nccmefoBatensckoii naGopatopun ITH (1950 r)
YCTAHOB/JEH THAPABNMYECKHH HCnapuTenb COMBILNON MONENH, MpeiJosKeH-
Hbiit B. A. YpuiBaeBbiM u paspaGorannblii M coBmecTHO ¢ K., C. [Tenynem.

B uenrpe npuGopa nowmeiien noyBeHHbI MOHOMHT, ILIOLIAABID B M2,
rIyGHHOIT 2 . MOHOMHT 3aK/IIOYEH B CTANbHON KOXKYX, COCNHMHEHHBIH ¢
12 pajnanbHO pacxXoAAIMMMCS KOHCOMSIMH, KOTOpHIE OMUPAIOTCS HA Bbl-
CTynbl (weiiku) nonnaska. [TomIaBok mOrpy:keH B BOAY KOJIBLEBOro Gac-
ceifna (puc. 39). Bec MoHomMTa H KOXKyXa ¢ Kokcoaamu (okono 40 m)
YPaBHOBEILNBACTCS MOXbEMHOH cuioff momnaBKa. CyMmapHas IJIOHIafb
12 meek nonsaska nofo6pana paBHO MIOLWIAAM UCHap AIOMEH TIOBE€PXHOCTH
npubopa. [losTomy usmeHeHue Beca IIOYBEHHOTO MOHOJHTA (BBHIpaMEHHOE
B TOJILMHE CJIOS BOJABI) BCJEACTBHE HCNAPEHH S, KOHACHCALMH MJIM BhINaje-
HHs OCA/IKOB Ha €ro MOBEPXHOCTb COOTBETCTBYET BEePTHKAILHOMY Tepeme-
WEHHIO MJ1aBaIOLIeli CHCTEMbI HCAPHTeI ST OTHOCHTENBHO YPOBHS BOJALL B Gac-

ceiiHe. DTH TepeMeIleH s PErHCTPUPYIOTCS NPH NOMOMIM TPeX CaMOMHCIEB

ypOBHA, pacno/oxeHHex moid yriaom 120°, BapaGaHbl caMOTIHCIIEB MMEIOT
cyrounelit 3aBoA. CpelHsaa KpUBadA, MOJy4yeHHas MO JaHHBIM TPEX CaMOIIHC-
lleB, XapaKTEPH3yeT U3MEHEHHE NOJIOXKEHHS LUEHTPA TAMKECTH MOYBEHHOrO
mononuta. Takum obpasom, npuGop NO3BO/MAET ¢ GOMBIIOH TOUHOCTBIO
perucTpupoBaTh CYTOUHBIA XOA HCIApEHHS C MOBEPXHOCTH [OYBEHHOrO
MOHOMIUTA. .
Hapsiny c usMepeHnem ucnapenus, KOHIGHCAIMH H OCALKOB B HCNAPHTE-
Jie PeJlyCMOTPEHO H3MepeHHe II0BEPXHOCTHOrO CTOKA M KOJIHYECTBa BOARI,
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IIPOCOYHBILEHCS CKBO3b TOJILILY MO- 1 2 3
Hosmuta. Tem caMmeiM npubop rmo-
3BOJIIET M3yuYaTb BCE COCTABJSIO-
e BogHoro 0anaHca. 3a MHOrO-
JIETHHH MepHOJ ero SKCIUIyaTalun
yAaJ0Ch BBISICHUTh OYeHb BaKHbIe
BOIPOCH! 10 HCNApeHHio ¢ MOBepX-
EDCTH MOYBLI, PAcTHTENIBHOIO TMO-
KpOBAa U CHera, H3y4uTb 3aBHUCH-
MOCTb MCHApeHHs] OT pasJHYHLIX
FHAPOMETEOPOJIOTHUECKUX  (PaKTO-
poB.

Jlsisi Gojiee WIMPOKOrO MCIMOJb- ¥
SOBaHMA THAD OCTdTquCKQrO Bapes Puc. 40. Cxema ycrpoiicTBa ruapasauyec-
wyupanust B, A YPI:IBaeB 4 KOTO UCTIAPHTENs] MaJoH MOJEJH:

IT. H. Bypu«eB pa3pa60TaJm KOH- I—HO‘{Bel{HblﬁIMOHOJIHT; 2 — cnoft mounbl Ha
CIpykETio SHARTRECHONS) HeRE: (R i R o e oo
puTeast Manoii MOJAenH (puc. 40). 6 — werannmwecxuis UHAKHAD C TeﬂnoBOﬁ"IHSOJlﬁ-

[TouBeHHbIl MOHOMMT HChapu- — 1Weft 7 — Gak ¢ sopolli & — sogocGopusiii cocyn.
Tenst naowaaeio 0,2 M2, rmybuHo# )
1,25—1,50 & 3aK/II0UeH B METANIHUECKUH HUAMHID, TOMeIEHHbI BO BHell-
HeM HuJIMHIpe — yexne. [Tocaeannii onupaeTcs Ha KOJbIEBOH NOMIABOK —
TIOHTOH, IJIaBAIKMH B pe3epByape ¢ Bogoit. O6wmil Bec mapawoLle cucTe-
Mbl C TOYBeHHBIM MOHOMHUTOM OkoMO 800 k2. CremeHp NOrpy:KeHHs IO-
[U1aBKa peryanpyercs HabOPOM FHPh, KOTOPbIE 3arpy’KaroTcs B BepTHKAIb-
HBIE TIU M HAPUUECKUE IAXThl, PacrooKeHubie Mo yryioM 120° B nI0cKoCTH:
TOTJ1aBKa. - .

Beptuka/bHble NepeMelleHHs MIaBaloleil CUCTeMbl NOKa3bIBAIOT H3Me-
lielige Beca MouBeHIloro MOMOJMTa, 0B6YC/I0BACHIOrO HCMapeHueM, KOnjieH-
calefl WM BeilafeHneM OCafKoB. DTH NepeMelletn g U3MEpSIOT C OMOLBIO
MHMKDOMETPEHHbIX BHHTOB, YKpeIUIeHHbIX MOA yryiom 120 Ha ClIeH b HOM:
pame KpbliKH Hcrmaputeas. Ilod naMepuTeNbHBIM YCTPOHCTBOM Ha ro-
IJIaBKe YCTAHOBJEHA YaileyKa co PTyTblo. MHKDOMETPEHHBIH BHHT OKaHUK~
BaeTcs ABYMs MIJIaMH, CONPHKOCHOBEHHE KOTOPHIX CO PTYTbIO 3aMblKaeT
1leNb ¥ 3aXKUraeT HHAXKATOPHYIO 1aMIIOUKy. B 3TOT MOMeEHT Gepercst OTcuer
no Jum6y BuHTOB. TakuM 0OpasoM, BepTHKaJbHbIE NepeMelleHus MJaBato-
meli cucTeMsl MOTYT ObITH OnpejeseHsl ¢ Toutoctbio 0,1 mu. IIponcxoasmue
TIpPH TOM M3MeHEHHs YPOBHS BOJBI B 0aKe ONPENEJISIOT NPU IOMOIH OT-
JIe/IbHOTO MOMJIaBKA ¥ TAKOTO XK€ MHKPOMETPEHHOrO BUHTA, KaKHE CITyXKaT
JUISL_M3MePeHusl NepPeMElleHUst ITaBaloMeHd CHCTEMbI. :

TuppaBiuuecKue HCHApUTENH MaJioil MOJENH PEeKOMEHIOBAaHBl AJIsk
OMOPHO¥! CeTH arpoMeTeOpOJIOrHUYeCKU X CTaHLMA . B HacTOsIlee BpeMsi Takue:
npuGopsl ycTaxoBieHsl B 15 nynkrax tepputopuu CCCP.

Vicnapense ¢ PacTHTEJLHOrO NOKPOBA BKIIOYAET TPAHCIHUPALMIO H HC-
napeHue OCcajKoB, 33/lep>KaHHbIX KPOHAMU [I€PEBbEB, JIHCTbAMH PACTEHUH..

PaccMOTpeHHBIH paHee MpOLECC HMCIAapeHHs ¢ BOLHOH NOBEPXHOCTH
npecTasisier cofoit IPOCTOil Mepexoi 0T KHAKOrO COCTOSIHUSI B ra3000pas-
HOE; MCapeHHe ¢ NOYBbl, XOTA U .OCNOKHSAETCS CHEeNUPHYECKHIMH YCIO0BU-
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Puc. 41. Kapra cpegnero rogoporo cos HCTapeHus (aa).,

fIMM TIOYBEHHOH CTPYKTYPB! H Ha/IMuHeM [OYBEHHOH BJIary, HO BCe 2Ke Mpel-
cTaB/aseT co6ofi TOT ke (pH3HUeCKH T npolece, JAHIIb B Go/1ee CI0KHBIX YC/I0-
BUSIX.

TpaHcnupauus pacTeHuii — 3TO (U3HOJOTHUECKHH Tpolece, CYIMHOCTh
KOTOPOTO COCTOMT B ciefyiomieM. sl cBoero MUTaHHS pacTeHne sabupaer
BOJY M3 MOYBHI U NOJAET ee 110 COCyAaM BBepX, rje He0o/blas 4acTh BOAbL
WIeT Ha BLIpabOTKYy TKAHU CAMOrO PacTeHHsl, TO ecTh Ha ero NpHpocT, a u3-
OLITOK B TapooGpasHOM COCTOSIHHYM YJassieTcsl 4epe3 YCTbHLA JIHCThER
B aTtMmocdepy. )

KoJiHuecTBO BOJbl, KOTOpPOE pacTeHHe JNOJIKHO NMPOMYCTHTD uepe3 cedsi,
yToGLl 00pasoBaTh | & CyXoro BelllecTBa, Ha3blBaeTcsl TPaHCIHPAIHOHHBIM
Koa(duienToM. BennuvHa TpaHCHHpAlMH 3aBUCHT OT BHJAA pacTeHHH
U H3MeHsieTcss B OOJNBIIUX Ipeflenax.

K ocHOBHBIM (baKkTopaM, BJIHSIOIIMM Ha TPaHCIHPAaLKIo, OTHOCHUTCS
B NEPBYIO ouepeib COMHeuHas pajuallsi U BJAXKHOCTb TOUBBI, KOTOpbLIE
rJIaBHBIM OGpa3oM OOYCAOBMHBAIOT KU3Hb PACTEHHH M HHTEHCHBHOCTb HX
pocra. -

Beauuillly TpaHCOMPAUHH H3MEPSIOT —[OUBEHIBIMH  HCHAPHTEJSMH.
JJisa usMepeHust TpaHCIHpanMy KPYMHBIX pacTeHHH (JepeBbeB), KOpHeBast
CHCTeMa KOTOPHIX IpeBblliaeT 00beM NOYBEHHOIO MOHOMKMTA B OOBIYHBIX HC-
napuTeasnx, CO3AAOT CleUHaNbIbIC HCnapuTeaLibie yeTanosku, paboralo-
[{e MO MPUHIKIY BECOBOTO METOAA.

CymmMapHoe McnapeHHe ¢ peyHoro faccefina — 3TO CymMMa BceX BHJOB
YCnapeHnst ¢ TeppUTOPHH peuHoro Oacceiina. [1py ruAPOIOTHYCCKHX H BOJO-
XO3SHCTBEHHBIX pacuerax, NPH MeJHOPAaTHBHOM IPOEKTHPOBAHHU YacTo
HYKHO 3HATH CYMMapHYIO BeJHUHHY HClapeHust He pasjleleHHYIO Ha pas-
JIMYHBIE BUASL.

CpeaHiol0 MHOTOJIETHIOIO BEJUYHHY [OJOBOTO CYMMapHOTO HCHapeHus
(HOpMy) ONpEReNAIOT: N0 METOAY BOAHOro GanaHca, MO yPaBHEHHIO CBSI3H
BOJHOIO M TEIJIOBOrO GajlaHCcOB M [0 MeTOAy TypOymeHTHOH auddysuu
C UCHOJIb30BaHMEM JaHHBIX METECPOJIOTHUeCKUX CTaHLHH. ‘

MeTton BoAgHoro 6ausa#Hca. M3 ypaBHenus BogHoro Ganan-
ca peunoro GaccefiHa AJs MHOTOJETHErO NepHoja HOpMa TOA0BOTO CyM-

mapHoro ucnapenus (E,) paBHa HOpMe OCalKOB X, 0e3' HODMBI CTOKa 4o:

E,=x,—y,. (226)

Ucxons us ypasuenus: (226) B I'TH noctpoena xapTa H30JMMHUH HOPM
roJOBbIX BEeJMUHH CyMMapHOro ucnapenus (puc. 41).

Hopmy roaoBoro ucrnapesus ¢ Manbx 0acceflOB HaXOAST NPH NOMOIIH
KapThl JUIst LEHTpa TsxecTH Oaccefina MHTeproNAnuel MexAy OmuxKaii-
[MUMH M30JHHuSAMHA. [IjIs 3HAUHTENBHBEIX 10 . pasMepaM OaccefiHOB HOpMY
rO0BOTO HCMapeHust HaX0AAT 110 KapTe H30JUHUA KaK CpelHeB3BelleHHYIo
penuuuHy. Omubka ompeleseHdsl HCIAPeHHs MO0 KapTe cocTaBiser

oroso 12%.
YpaBHeHHe cBs3H. HaocHoBaHMH aHanu3a ypaBHEHHs! BOJI-

Horo GasaHca M JAaHHBIX HaOJIOJeHUil 10 0CaZlKaM H CTOKY YCTAHOBJIEHO
HaJMuKe CBSI3H MeKAy ujleHamu BoAHoro OanaHca. d. M. Osbpekon BhIpa-
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3UJ1 3Ty CBSA3b (OPMYJION:
Eo=Eue th 22— 227)

MaKC
e E, — HopMa ucnapenus;
EW,,(c MaKCHMaJbHO BO3MOXKHASI BEJHUYMHA HCHapeHus mpu RaH-
HBIX METEOPOJIOTHUYECKHX YCJIOBHSAX;
X, — HOpMa OCaJlKOB,;
th — cumBoJ rHIepGOMUECKOrO TaHTeHca.

AHanu3npys sKcrepHMeHTaIbHEIE MaTepuasbl Habofernii, M. M. By-
ABIKO MPHILET K BBIBOAY, UTO HCMapeiue B MHOTO/IETHEM paspese B 3HauH-
TeJILHOA Mepe 3aBUCHT OT KOMHYECTBA OCAAKOB H BEJIHUMHBI PAAHALIHOHHOTO
Ba/laHca, IIPHYEM C yBESHUEHHEM OCAJKOB H IPHTOKA paJHalHOKHOrO Tenaa

= B s
BeJJHYMHA HcnapeHus Bospacraet. [losarast, uto EMaKC=—l‘-’, M. U. by-

Ablko npeobpasosan Gopmyny (227) B Takoe ypaBHeHHE CBSA3H:

.

E,=22th % : (228)

rae I — CKpbITas TelIoTa HCIapeHus;
B, — cpenuas MHOTONETHSS BejaMuHMHA " pajHalyonHoro GamaHea.

Pa)lHauHOHHbIII Bananc npeicrasiasier coboi PasHOCTb MEXKAY BEIHHH-
HO# CyMMapHOH CO/IHeYHO! pajiHalii, TOr/IOAEMOll IOBEP XHOCTBIO 3eMJIH,
u 3PeKTHBHLIM H3MyyeHHeM. ek THBHOS HITYUeHHE — PA3HOCTL MEXKAY
¥3JTyYeHHEM 3eMHOH IOBEPXHOCTH M TIOTJIOIIEHHBIM €l0 BCTPEUHBIM H3JY-
YeHHeM aTMOCHepHL. .

JanbHeAmymME  HCCJIeI0BaHA IMHI M. W ByabKO yCTaHOBHJ, YTO 3K-
-CTIepPHMEHTAJIbHBIM. JaHHEIM JIyUllle OTBEYaeT ypaBHEHHe CBS3H B BHAE:

i . -B._n
Eozl/@@% !x»)zhj—;%, o (229)

rlle e — OCHOBAHHE HATYPaNbHBIX JOrapHGMOB.

CoryiacHO 3TOMY ypaBHEHHIO COCTaBJeHa HOMOTpaMma (pnc 42), mo
KOTOpPOH HOpMa CyMMapHOTO HCIIapeHHs ONpelesisiercsl B 3aBHCHMOCTH OT
HOPMBI OCaAKOB (X,) U CpelHero MHOTOJIETHErO panuanuoHHoro Ganarca
(B,). Pacnpenenienne pajnaitOHHOro 6anaxca o Tepputopuu CCCP npex-
‘CTaBJIEHO B BUJIe KapTEl u3oJuHu# (puc. 43). Hopmy ocafixoB /151 3analsHOTO
NyHKTa HaXOAAT IO KJAMMaToJOrHueckoMy cnpasoutuky CCCP.

PesynpTatel pacuera /Vist OAHOrO NyHKTa PacIpOCTPaHSIIOTCS Ha OKPY-
2KalOULYIO TJIOWAfhb, PasMephl KOTOPOH OIpelessiioTcs paginycoM JeHCTBHSA
NMPUHATEIX B pacuyeT BEJIHUYHH OCAZKOB M paJMallHOHHOrO - GastaHca.

Hasi noxcyera ucnaperust ¢ GoIbIIMX peuHbX GacceiiHOB (TeppHTOPHiA)
Ha KapTy OdccefiHa HAHOCAT BCe METEOPOJIOTHUECKHE CTAHIUE ¢ MHOTOJIeT-
HUM PSAIOM HaOmiofleHHH 3a OcajKaMH. YCTaHABAMBAIOT IUIoWagH Oac-
-cefina, TAroTeomye K Kax Aok ctanuyy. [Ipy paBHOMepHOM pacnpe/ie/IeHHU
CTaHIMH 1o OaccefiHy cpefHIOl0 JAns Bcero OaccefiHa BeNMUHHY Hcna-
‘PEHH S BBIUKC/AIOT N0 crocoly cpeAHel apugmerHueckoi. I1pu HepaBHOMEp-

152

£ mmfeob kxan
1006 B""ﬁ"f
70
- 1o
—
// L 0
600 s
' L | 1
o || ] 30
400 // — = 5
s 20
—
//
& [ — 10
/] 250 500 750 1000 1250 1500 Z‘gg

Puc. 42. Homorpavma a/ist BhlYHC/IeHHST CPeIHEr0 MHOTOJIETHEro rojo-
Boro ucrnapenus (E, ms/e00) M0 ypaBHEHHIO CBS3H.

HOM pacrpefieieHHy CcTaHLui no GaccedHy HcrnapeHHe ¢ BogocGopa ompe-
LeJISIOT [0 METOAY CpPelHEB3BEelIEHHOH BeNHUMHLL.

Mertoan TypGynedHTHOH Auddysuu Pacuer MHTEHCHB-
HOCTH HCIapeHus 1o MeToay TypOy/ienTHOH Auddy3HH OCHOBaH Ha YCTaHOB-
JIEHHH 3aKOHOMEPHOCTH IlepeMeleH s BOASHOrO napa B IPU3EMHOM CJIOe aT-
MOCQepHI.

PacueTHast 3aBUCHMOCTb 3TOrO METOJA HMEeT BHUI:

de”
E =pk = (230)

rue E — HHTEHCHBHOCTb MCIIADEHHS, WM NOTOK BOASHOIO mapa;
© — IJIOTHOCTb BO3AYXa; )
k — goapdumueHT TypOyaeHTHOr0 obmeHa;
g—e—— rpajiueHT H3MEHeHNs COJiepXKaHus BOASHOIO 11apa 1o BhIcoTe.

Jlns KOHEYHOro MHTepBasla BBICOTH AZ==2,—2; PPAJUEHT BJIaXKHOCTH
npeicTaBisieT co00i Pa3HOCTb MeXK/y 3HAUCHUIMU aGCOMTIOTHON BIAKHOCTH
Ha-JByX YPOBHAX — 2 U 2. [us ompenenenus xosdbuiuumenta TypGy-
JIEHTHOro o6MeHa R HyXKHO HalTH pa3sHOCTb CKOPOCTH BeTpa Au U TeMie-
paTypbl Bo3dyxa Af MHHHMYM Ha ABYX YPOBHAX.

Takum o6pasom, IJi pacueTa HCIApeHHss METOAOM TypOyJIEHTHOR
Aupdysun HeOGXOAMMO HMeTh JaHHble M3MEPEeHHS CKOPOCTH BeTpa, TeM-
nepaTypel ¥ BJIAXKHOCTH BO3JyXa MUHHUMYM Ha JBYyX YpoBHaXx. Ha me-
TEOPOJIOTHUECKHX CTAHIMAX 3TH 3JEMEHTHl H3MEPSIOT TOJILKO Ha .OJHOH
Boicore. B cBasu ¢ stum P. A. KomcranTHHOB paspaGoran MeTOAMKY
pacyera CyMMapHOI'O. HCIAPEHHsT METOAOM TypﬁyneHTHou IupPysuu ¢ uc-
NO/b30BAHHEM JAHHBIX METEOPOJIOTHYECKHX CTAHIHH.

B pesynbrate crneupanpHbIX Hcc/IeAOBaHHH Oblla YCTAHOB/JAEHA CBA3b
BEPTUKA/bHbIX IPAJMEHTOB TEMIEPATYPbl H BIAXKHOCTH BO3AYyXa, a TAKiKe
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Puc. 43. Pdpuaunonuwii 6ananc YBJIaXXHEHHOH NOBepXHOCTH B,

CKOPOCTH BeTpa CO 3HAUEHMSIMM TeMIepaTypbl M BIAXKHOCTH BO3AyXa,
M3MepeHHBIMH Ha METEOPOJIOTHUECKHX CTarIHAX. [Tosb3ysach Mo yueHHbIMH
3apucumocTsMH 1 ypaBhenuem (230), A. P. Konucrantunos paspaGoran
pacuerible rpaduKu AJIst ONpeAesIeH sl CyTOYHOTO XOla HCTIaPeHH sl TIO CPoy-
HpIM 3HAYEHHSIM TEMNEPaTypbl M BIAXKHOCTH BO3AYyXa, U3MEPEHHBbIM Ha
MEeTeOCTaHIIUH.
Cpeanne MHOroJIeTHHE MeCSTYHblE BEJHUMHBI HCIAPEHHS B COOTBETCTBUMU
C 3TOH METOJAUKOI ONpEeAeNsIOT MO BHIPaXKEHHIO:
E nkE

mec —

231y

cyT?

rlie 1 — YUCJO CYTOK B MecsIlg,;
E 4y — MHTEHCHBHOCTb MCNApeHHs 33 CYTKH B MUJMMETPax.

Benuuuny E. . HaxoAaT no Tabsiule, NPUBEAEHHON B TEXHHUECKHX YKa-
33HHUAX, B 3aBHCHMOCTH OT CPEJHHX 32 MECHIl TeMIepaTyphl (4,,,) U BJaakK-
HOCTH BO3AYXA (€,s,). [IpefiBapuTesibHO B 3HAUEHHsT CPEJHEMECSUHON TeM-
nepatypol f,,, H BIQXKHOCTH BO3LYXa €,,,, BbIODAHHBIX H3 KJMMATOMOIH-
YeCKOro CMpaBOYHMKA, BHOCHAT NONPABKM HA CE30HHLII XOJ TeMIepaTyphl
(A?) v BraxHocTH (Ae). 3Hauenus nonpaBok Af u Ae OnpelensOT TaKxe
no Tabnuie, NMPUBOAMMON B TEXHHUECKHX YKA3aHUSX. '

['onoByio HOpMy CyMMapHOTO HCTIApeHHs ONPeleNsloT CYMMHPOBAHHEM:
MeCSYHBIX BeJHYHH HCHAapeHHs.

Koraa Her HeoOXOAMMOCTH B pacueTax MECSIYHBIX HOPM HCHApeHUs,
HOPMY rOJI0BOrO CYMMAapHOIO HCTApEHHsI MOXKHO ONPEIENUTh HElOCPeaCT-
BEHHO C MOMOIIbI0 HOMOTPaMMbl (pHC. 44) MO CPeAHErofoBEIM 3HAYEHH M.
TeMIepaTyphl U BJIXKHOCTH BO3AYXa, BHIUMC/IEHHLIM 33 MHOTOJIETHHI IEPHOL.

Ilpu onpenenexun ucnapenus M 3HAYHTENLHBIX MO pa3Mepam TeppH--
Topuit (DeUHBIX GacceiiHOB) pacueThl MPOBOAAT MO GOMBIIOMY YHCTY MyHK-
TOB W 0000W(AIOT JAaHHBIE N0 METONy cpelHeapu(MeTHUeCKOH HJIH CPeiHe-
B3BeLICHHO!H Be/JUYHHbI, B 3aBUCUMOCTH OT PABHOMEPHOCTH pachpe/lesIeH s
IIYHKTOB (METEOCTAHIIUH). '
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Puc. 44. HoMorpaMma 1/1si BHIYHC/IEHHS CDEIHETO MHOIOJETHENO TOIOBOrO
ucnapenus E no cpepsedf rogosoit Temneparype (£° C) u BaaxuocTH (€ #6)
BO3AyXa.



Merox A. P. KoHcranTiuHOBa NO3BOJISIET JOBOJLHO TPOCTO YCTAHOBHTH
€YTOUHBIH XO/ CyMMapHOTO HCIapeHH 1, HOPMY IOJ0BOTO HCIapeHHs H BHYT-
purofioBoe ee pacrnpejesenre. TeXHHYECKHMH YCJOBHSIMH PEKOMEHLYercst
[IPUMEHSITh HTOT METOA J/Isl pacueTa MCNapeHHsi B pafoHax H3OHITOYHOrO
U JIOCTaTOYHOrO YBJAXKHEHHS,

JlJ1s1 OLleHKH MCTIAPEHH ST ¢ KOHKPETHBIX [IOBEPXHOCTEH CYIH (Hampumep,
Ce/IbCKOXO3SHCTBEHHBIX KYJIbTYP H YTOAHI) 3a OTAe/NbHbIE MECSIIIBI KOHKPET-
HBIX JIET HCTIO/Ib3YETCsl METO/ TEMIOBOro GanaHca U YaCTHYHO HAKOINJIEHHBIe
MatepHajibl HabMofeHHH Mo nouBeHHbIM HcnapuTensm I'TH-500-50 u I'TH-
500-100.

CorsacHo MeToly TeryioBoro GajlaHca, OCHOBAHHONO Ha 3aKOHE cOXpa-
HEHHSI HeprHH, HCMapeHHe paBHO

E =g (B—P—L), (232)

rie B — pazuMauvoHHblll Gananc;
P — rennoofmen ¢ moyBoi;
L — tennoobmeH ¢ atMocdepoi. :

B ¢opmyne (232) ncnapetine E BbIpaxKkeHO B MUJIMMETpaXx 3a M3BECTHbII
TIPOMEXXYTOK BpemeHu, a B, P u L — kaa/cm? 3a 10T e nepuod. Yucio
60 B 3HameHaTesle BEIpaXKaeT CKPLITYIO TEIUIOTY HCTapeHHs, HeOBXOAUMYIO
Aast nepexoja B map 0,1 e Boawl. ' _

HenocpencTsenno uamepsorT Juub pafdauronubil Gananc B. Tenso-
o0MeH B nouse P U TemI000MeH ¢ aTMOCGepOll L BBMHCJSIOT ¢ HEKOTOPHIM
NpUOJNKEHHEeM MO JaHHBIM HaGMOAEHHH Hal IPAZMeHTOM TeMIepaTyphl
COOTBETCTBEHHO B BEPXHEM CJIOe NOYBH M B HHMIKHEM cJIoe BO3LyXa.

Metoxn TemnoBoro GamaHca MO3BOJISIET PACCUMTHIBATHL AeKalHble M Me-
CAYHBIE CYMMBl HCNAPEHHS KOHKDETHHIX JeT C NOBEPXHOCTH, MOKPHITOH
HEBBICOKOH pacTHTENbHOCTBIO, ¢ ToyHOcThIo 10—15% . [pu moMomu 3Toro
MeToJla MOXKHO MOJIYUUTh TAKKE CYTOUHEBIH X04 HenapeHusi. OfHAaKO MIHPO-
KOe NpaKTHYeCKoe NPHMEHeHHe MeToja TeroBoro GamaHca AJsi PacueToB
ucnapenus tpebyer JasbHeHIEro pasBUTHs M HAKOIJIEHHS] AaHHBIX MeTe-
OpOJIOrHYecKHX HaOMIOAeHH, HeOOXOMMMBIX JJIs BHIYMCJIEHHSI COCTaB/fAI0-
LIMX ypaBHEHHE 3J1eMeHTOB. .

'8 3. Ocapnkn

BojisiHple mapel MOTyT ocTaBaThCsi B BO3AyXe JO TeX TOpP, MOKa KOJH-
YeCTBO UX He JOCTHTHET CTaAuHM HachilleHus. I1pefen HachIeHHs BO3AyXa
TIOHH2KAeTCS NPH MOHMIKEHHH TeMMepaTyphbl. EC/IH MacCEl BO3AyXa ¢ HEKo-
TOPBIM 3aM1acOM BOASHLIX NapoB NONAlaloT B BEpXHHE CJIOH aTMOchepHl,
TJie TeMIepaTyphbl 3HAUMTENILHO HHU2Ke Has3eMHBIX, CO3/Al0TCs YCJIOBHS, NPH
KOTODBIX OTHOCHTE/IbHas! BIaXKHOCTb [TAPOB MPEBBIIIaeT Mpefiel HACHIHEHHS.
B stom ciyuae nanbHefinree oxsaxaeHue noseuer 3a coGoli o6pasoBanue
napa, mepexol ero B BOAY (MJIM KDHCTaJJIbl JibJd) U BEINafeHue OCa[KOR.

JIelOBATeNbHO, 00pasoBaHie 0CafKOB OObsCHSETCS HAHUMeM BOCXOAAMMX
TOKOB Bo3fyxa. IloaneM BO3AYIIHBIX Macc BO3AYyXa NMPOUCXOAUT IVIABHBIM
00pa3oM BeJie/IcTBYE CHIBHOTO HarpeBa 3eMHOH [0BEP X HOCTH, TIPOXOXKACHH ST
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IUKJOHOB U BCTPEYH C ropaMi. OC&ILKI/I MOT'YT BblllalaTb B BHAC HOXKAsI,
cHera v rpaja. KpOMe TOrO, BOASIHBIE MapEl BBIACIAOTCA HENMOCDEACTBEHHO

. M3 BO3/lyXa Ha TNOBEPXHOCTH 3€MJIH B BHAE pPOCbl, HHEA H H3MODPO3H.

WX KOMHueCcTBO HEBEJUKO IO CPaBHEHHIO C OCaJKamH.

B saBucHmocTH OT XapakTepa BblIaJeHHsI pa3jiHualoT JBHEBEBIe, 06-
JIOJKHBIE ¥ MODOCSIIHE OCAJKH. -

JluBHeBbIe OcafKu 06pasyloTcs B peayJbTare OLICTPOro NofgbeMa BO3AY-
Xa BBEPX M XapaKTepH3YIOTCs OOJIBILON HHTEHCHBHOCTBIO, CPaBHHUTENBHO
MaJsIof MPOAOJIKUTENBHOCTBIO ¥ HeBOMBIION IIOMIAABI0 PACHPOCTP aHEHHS.
B BHJe MUBHEBBIX OCAJIKOB MOXKET BHINAAATh JOXKAb, CHET KPYIIHBIX XJIOMb-
€B U rpaj, a Takxke GoJbluell 4acTbIo Kpyna M MOKDLIfl CHer. »

O6noxuble ocalky 0O6pa3yOTCsl B pe3yJbTaTe MelJIeHHOIO BOCXOMKIe-
HHS Temstoro Bo3Ayxa. OHHM XapaKTepH3YIOTCS CPaBHHUTEJIBHO HeGOJbLION
MHTEHCHBHOCTBIO, OO/IbUION NPOAOKHTEILHOCTHIO U 3HAUMTENBLHOH IO
mafpio pacnpoctpanerns. OB0KHEIE OCAJKH BHIIAAAOT B BUJE JOKIS
U CcHera. . - :

Mopocsimpe ocafKH COCTOAT H3 MeJb4afllMX Kamnelb HJIH KpYyIHHOK
CHera, KOTopble Kak Obl B3BellleHb! B BO3yXe H OueHb MeJJIEHHO OCEIaloT.

Pacnipepesenye ocajkoB MO NMOBEPXHOCTH CYLIM 3aBHCHT OT pPacnoJio-
JKEHH'Sl MECTHOCTH 10 OTHOLIEHHIO K OKeaHy, JaloleMy OCHOBHOE KOJIHUECTBO
BJIarH, OT pejbeha MECTHOCTH M B HEKOTOPOH CTENEHH OT PaCTUTENIBHOIO
noxposa. [Io Mepe yZaneHMs OF OKeaHa KOJHYECTBO OCALKOB INOCTENEHHO
ymeHblaetcs. Tak, Ha ceBepo-3anajie u 3amafe esponedckoit yactu CCCP
Bbinajaer B cpefineM 700 mm ocalKOB B rofi, Ha 10ro-Boctoke — 300—400 amu,
a B CpezHell A3uu U NYCTHIHHBIX patioHax — 100—I150 sm.

B ropubiX paffoHax CKJOHBI, oOpalleHHble K B1arOHOCHBIM BeTpaM, To-
Ny4aioT Gojble OCaJKOB, ueM IIPOTHBONOJOMKHEIE CKJIOHBL. B ycsoBHsix
esponefickoit yacTu CCCP Ha 3amafiHbIX CKJIOHAaX OOBIUHO BbinajiaeT 6oJb-
1Ie OCalKOB, UeM Ha BOCTOYHBIX, TAK KaK 3AeCh Npeob/1afaeT nepeHoc Baary
¢ 3amaja Ha BOCTOK; B ycjobusx [anbuero BocToka, HaoGopoT, ocankos
60oJiblile BHIIAJAET Ha BOCTOYHHIX U IOrO-BOCTOUHBEIX CKJIOHAX FOPHBIX Xped-
TOB, PACNOJIOKEHHBIX Ha MyTH BJIATOHOCHBIX BETPOB.

Bansanue penbeda cKasblBaeTcsi ¥ B TOM, YTO ¢ IOBHIIEHHEM MeCTHOCTH
KOJIMUeCTBO BHINAJAIOLINX OCAIKOB OOLIYHO yBeHUnBaeTcs. D10 06bICHSIeT-
Cs1 TeM, UTO BO3BBIIIEHHOCTH YCHJIMBAIOT BOCXOASILME TOKM BO3Ayxa. 3a-

’ KOHOMEPDHOCTb H3MEHEHH I OCAZIKOB C BBICOTOH 0CcOBEHHO PE3KO NPOSIBIASIETCH

B ropHbIX pafionax. OfHaKo H Ha PABHUHHBIX TePPUTOPUSIX BIHSHHE PEJb-
eda Takke 3aMeTHO; Jaxke Ha CPaBHUTENBHO HeQOMbIINX BO3BLILIEHHOCTAX
KOJIH4eCTBO OCaAKOB yBesnuuBaeTcs. Hanpumep, Ha Banmalickoli BO3BH-
LIEHHOCTH CPefiHHe rOJoBble ocafiku Bospactaiot Ha 100—150 mm no cpas-
HEHMIO C PACTIONIOKEHHOR PANOM KOTIOBHHOH o3epa MibMeHs. Y Bennuenne
OCAJIKOB C BBICOTOH MPOHCXORUT A0 oTMeToK 3000—3500 M Hax ypoBHem
MOD#, a Bblllle OHO 3aMelJIsIeTCA WM NpeKpamaercs. HanGoablee Koju-
uecTBO - 0cafikoB — 0 4000 mm Bhimajaer B pafioHe Ilotn — Barymu.
Pacnpenenenne ocaakos ua Tepputopun CCCP npencrasjeHo Kaproii
usosuHul (puc. 45).

Roxau ¢ 60/bIIOH HHTEHCHBHOCTLIO HasbIBalOTCA JUBHAMH. . 10. Bepr
IPeJIOKHA HOPMbl MMHHMa/JbHON HWHTEHCHBHOCTH JIMBHEH B 3aBHCHMOCTH
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OT UX NPOJOJIKUTENLHOCTH (Tabi. 8). Ecny cpefnsas HHTeHCHBHOCTD [0S
3a MepHOA BBINAJIEHHS NpeBblUIaeT yKasaHHYl B Taliuue 8 Hopmy, TO
JOXKAb CUHTAETCS JINBHEBBIM, XOTs TAKOE ONpeflesieHde sIBAAETCS A0 HEKO-
TOPOU CTEeNEeHH YCJIOBHBIM.

OGbrato Ha TeppuTopuu esponeiickoil yactu CCCP u-3ananuoit Cubupu
NPOAO/KUTENBHOCTD JIMBHEH HE IpeBbllIaeT 2 ¢, HO MHOrJA OHH 3aTsITH-
Batorcsi. B paitonax [Jlanbuero BocToka HaGmofaorest JIMBHM MyCCOHHOTO
[IPOUCXOKAEHUST POAOJIKHTENBHOCTBIO HECKOMBKO CYTOK. TaKue ke
IPOJOJIKHTENbHbIE JIMBHU ObIBAlOT M B pafioHe BIAXKHBIX CyGTPONHKOB
(Ilotnr -— Batywmu). :

140°

oty
oo 200
80°

ta

JIMBHYM XapaKTepHusylOTCs TeM, UTO HHTEHCHBHOCTh MX OBICTPO yMEHD-
5 LIaeTca ¢ BO3pacTaHUeM NMPOJOJIKUTEIbHOCTH, & ¢ YBeJUUEHHeM HHTEHCHB-
o
] HOCTH YMEHbLINAETCS MJIOLAAb PACIPOCTPAHEHUS JIUBHS.
' TABJHIIA 8
,82 t Il 5 é o . CymMmapHoe KOJIYeCTBO CpeaHsisi UHTEHCHBHOCTD
M 5 = Opopomkurensnocts annis © 0CajKOB, MM JINBHA, MM}M-CeK
% T 87 )
< ]
b, § 5 MuH. 2,5 0,5
& 8l 3 10 » 3,8 0,38
% e 3 30 » 8,0 0,27
= -08 5 50 » 11,0 0,22
c:g. ol - q; 1 4 12,0 0,20
2 6 » -~ 45,0 0,06
o | 3 24 60,0 0,004
@ X
gl | g
2]
% S CBs13b MeXIy UHTEHCHBHOUTBIO JHBHS ¥ ero NPOJOIKUTENLHOCTBIO
! 2 2 NPEACTABISAETCA HEKOTOPOH THNepOonYecKOH 3aBHCUMOCTLIO.
a T8 2 ‘8 AHQJIATHYECKH 3Ta 3aBUCHMOCTb BBIPaX<EHa SMIMPHUECKO dbopmynon
2 = 3. I1. BoromasoBoit u 3. I1. Ilerposoit (cM. rmasy VI). :
) JINBHYM MIpalOT BaxHYIO POJb B IpoLecce GopMHPOBaHHS CTOKA pexK.
o 099 3 BeneacTsue BhinafieHusl JIMBHel Ha pekax (POpMUDYIOTCH JOKIEBBIe IIa-
o 3 Imsed 5 BOJAKH. BBHAY TOro uTO JIMBHH HMEIOT GOJIBIIYI0 MHTEHCHBHOCTD, MAKCH-
7 o MajibHble DACXOAB! AOXKJAEBbIX NABOAKOB MOT'YT OBITh 3HAUMTENLHE, a Ha

MaJbiX PeKax 4acTo MPEeBbINAIT MaKCHMAbHBIE PACcX0OAbl OT CHEroTasiHUS .
. OOGn0KHbIe JOKAN B OTVIMUKE OT JIUBHEH HMEIOT MajIyio HHTEHCHBHOCTb,
o GOJIBIIYIO NPOJOJIKUTENLHOCT H OXBATHIBAIOT 3HAUMTEbHbIE MIOMAMM.
TTosTomy 00/IOXKHBIE HOXKAH AalOT GOJIbINOE KOMHUECTBO CTOKA. I1aBomKH
OT 0GJIOXKHbBIX HOKAeH Gojlee PacTAHYTH BO BpeMeHH, HO MaKCHMAJIbHbIE
pacxoanl UX McHBUIC, 4UeM OT JIMBHEH.

Wamepenne X0OXKAEBHX OCalKOB IPOBOAST B OCHOB-
HoM ocafkomepom B. Il. TpeTwsikoa (puc. 46). tor npubop COCTOHT U3
Be/lpa C IJI0MaAbto npueMHod noBepxHoctu 200 cxu?. Beapo yeranaBausaor
Ha cTos0€ TaK, yToObl BepXHUfl Kpail ero GbLT Ha BLICOTE 2 44 OT NOBEPXHOCTH
noysel. OT BBIAYBAHUS OCAIKOB MPHOOP 3aUIMINEH DSIOM MeTALTHUECKHX
IJIaHOK, CKPeN/IeHHBIX B HUJKHEH YacTH HENOYyKOH Tak, YTo Bce IWIAHKH
MMEIOT HAK/IOH K IVIOCKOCTH TOPH3OHTa, BepxHuil KOHel IMIaHOK OTOrHYT
BO BHEILIHIOIO CTOPOHY.

60°
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Ocanku, CKONMBIIKHECS B ocaj-
KOMepe, H3MepSIOT MPH NOMOIIM
U3MEPUTENBHOI'0 CTaKaHa, Kaxkaoe
JleJleHHe KOTOPOTO COOTBETCTBYET
cnoo ocagkos 0,1 mm B Harype.

Ho 1951 r. pnsa usmepenus
OCaJIKOB IIPHMEHSIUCh JOXAEMEpH
C 3alUTON B BHJE CIIOUIHOIO KO-

nemepHoro Befipa (500 cm?).
Hccnenosanusi aBHOH reo-
(usuueckod obcepBaToOpUU MOKa-
3anu, yto ocagkomep B. 1. Tpers-
AKoBa JaeT GoJiee TOUHHIE PE3YJib-
TaThbl, 4eM J0XKJeMep, rJaBHbIM 00-
pasoM 3a cueTr JYYIIero COXpaHe-
HHS TBepAbIX OCaIKOB OT BBLIYyBa-
Hus. OnHako u ocanxomep B. II.

q s LI S
'y Sy ;1‘}[,(‘” TperbsikoBa HE YuMTbIBAET BCeX
oy oW R
o il x‘\j}f\‘ 2 e BbINABIIKMX oOcaikoB. [lpu - Berpe
i Wi g 4acTh KX HE yJaBjuBaeTcsi IpH-

6opoM, & yacThb TepsieTcs Ha ucna-
peHue M cMauMBaHHe mnpubopa.
B 1965 r. B I'TO paspaGorana
MeTOJMKa pacyeTa IONPAaBOK K IOKA3aHHSM JOXKAeMEpa B 3aBHUCHMOCTH
OT CKODOCTH BeTpa M TeMIEeparypbl BO3AyXa.
[lpubnuxkennble 3HAaYeHHsT CPENHHX MO paloHaMm
u 00/1acTAM NONpaBOYHLIX KOIPMUIMEHTOB K HOpMaM
MECAYHBIX M TOJOBLIX BesqUuUHH ocafkoB (no [TO)
H3MEHSIOTCS B IIHPOKUX npefenax (ot 1,17 no 1,56).

15 HenpepbIBHOH M aBTOMATHYECKOH 3aNKCH
KOJIHYECTBA KUAKHX OCALAKOB IPHMEHSIIOT CaMOIHU-
ymye JAoxIAeMeph — IuoBHorpadsl  (puc. 47).
Ocanku monajaloT B JOXAEMEpPHOE BEApO IMJIO-
mansic 800 cu®. Vs pompemepHoro Bsenpa Boja
cTeKaeT no TpyOke B UUJIMHAPHUYECKHH COCYJ C MO-
nnaBkoM. K TMoniasKy NPUKpPENIeH CTeprKeHb ¢ Ie-
poM, KOTOpHIA compukacaeTcs ¢ JeHToH GapabaHa,
BpaIIAIOUIErocss ¢ MOMOMIbIO YaCOBOTO MEXaHH3Ma.
Tlpu BhINafeHud OCAAKOB MOMJIABOK NOJHMMAeTCs,
i BMECTe C HUM JIBUYKETCS 110 JIeHTe [1epo, BbUepUH-
Basi KPUBYIO U3MEHEeHHs KOJHYECTBa 0caikoB. [lpu
3arMo/HEHUH UMJIMHADHUECKOTO COCyJa JHOBepXy
BONA 2BTOMATHYECKH BbLIHBACTCA W3 HETO YePe3  pyc 47, [Tmosmorpad:
CHQOH H MOINJIABOK GLICTPO OmMycKaercsl (MePO B 3TO  /— gowyx; 2— momaenep-
BpeMs MHILIET HUCXOAANIYIO BEPTHKANBHYIO JIHHUIO). — H¢ Crggfkpe‘;:b e
Ilpn orcyTcTBHM o0OCaIKOB [EPO BHIYEPUMBAET HA

KOM; 5-—— Iepo caMonHcia;
6— cudoH; 7— NMpUEMHBLLH
JICHT€ [OPH3OHTAJNbLHYIO JHHHIO,
160

Puc. 46. Ocagxomep B. JI. Tperbsxosa.

cocya.

Hyca n 6oJbluefl MIOMWAABIO I0XK- -

B TpYAHOAOCTYNHBIX TOPHEIX pafioHaX NMPUMEHSIOT CyMMapHEIE JOXKJe
MepEl, COOHpaloLIie OCa/KH B TeyeHHe JTHTEbHOrO MEpHOAA BPeMEeHH (Me-
can u Gosbue).

3uMHMe OCajKM, BHIMAjaioliye B BHAE CHEra M HAKalJUBAIOUIMECS
3a 8MMY B 3HAYUTENIbHBIX KOJHYECTBAX, HIPAIOT BeCbMa BAaXKHYIO pPOJib

B I'MAPOJIOTHUYECKUX Mpolleccax.

OCHOBHEIMH XapaKTepHCTHKAMH CHEXKHOTO MOKPOBA sIB/SIOTCS: IPOLOI-
KUTEJILHOCTh 3aJIeraHysl, BLICOTa, IVIOTHOCTH CHera, 3arnach! BOABI B CHere.

ITpofo/KuTeNbHOCTL  3a/IeraHusl CHEXKHOTO TOKPOBA yMeHbIIAeTcs
¢ cesepa Ha for. Ha noGepexne Ceseproro JIeoBHTOro okeaHa oHa B cpef-

HeM coctaBnsier 240—260 aHell, a Ha IOr0-BOCTOUHOM nobepexne Kacnuii-
CKOTO MOp$l CHEr JIEXXUT B cpeliHeM Bcero 3—4 aHs. [TpofomxuTenbHOCTh
3ajieranusi CHEXKHOIO TIOKPOBa YBeNTHUMBAETCS 110 Mepe NPOJABUKEHH S C 3a-
naja Ha Boctok. Tak, nHa mmpote 60° na moGepexbe Bantuiickoro mops
CHer JIeXKUT 0KoJio 80 aHef, a Ha TOf Ke mUpoTe B 3anajHol Cubupu —
200 nmueit.

Bricora cHeskHOro noxkposa B pasinunkx paiionax CCCP HeoguuakoBa.
Hanbonbinefi BLICOTH CHEXKHBI TOKPOB JOCTHIAeT HA 3aMafHBIX CKJOHAX
Ceseproro Vpana (a0 100 ca). Cambifi TOHKHH CHeXHEI NMOKPOB (OKOJIO
10 cx) nabmonaercss B GonbiuHcTBe paiionoB CpejHeasuaTckux pecmyG-
auxk, na CepepHom KaBkase, B cTenmuelx paiionax Ykpauusl. Mano crera
BLIMAJaeT Tak:ke B crentom 3abafikanve u ua Tepputopuu [lamsuero Bo-
CTOKa. -

B OaccefiHe pek cHexHbli NOKPOB 3aneraer HepasroMepHo. CTemeHb
HepaBHOMEPHOCTH 3aBUCHT OT peJibeha MECTHOCTH H XapaKTepa pacTHTEb-
HocTH. [lof BiMAHMEM BeTpa NMPOMCXOAMT HepeMelleHHe CHera: ¢ ONHHX
MeCT OH CAyBaeTcsl, 8 B APYTrUX CKaIJIBaeTcs B Bile cyrpoGos. Uem 60/b-
e H3pesaHa MecTHOCTb, TeM HePABHOMEDHeE pPaclpejensercsl CHEeXKHEBI
nokpos. Ha paBHHHAX, pacu/ieHeHHBIX OBparaMmil, JOJHHAMH H GaJkamH,
Go/ibIliast YacTh cHera CHOCHTCS BeTpamu B JOJIMHE  oBpard. HauGonee
necTpoe pacupe/leleHHe cHera HabJioflaeTcss B ropax.

Ha xapaxTep 3aseranusi CHeHOro NOKPOBA BIAHAET H PaCTHTENbHbI
MOKPOB. 3HauNTE/NbHOE CKOMMIENHe cliera HAaGMIONAeTCs] B MEIKOM KycTap-
HUKE, Y JIECHBIX ONYLIEK U B MOJIOABIX JIECHBIX 3apOC/sX.

[lnorHocTh cHera BbIpaxaeTcs OTHOLIERHEeM 06bema BOAk!, 06pasyomeii-
CA IpH TafHHH ONpeeseHHOro KoJM4ecTa CHera, K 06beMy 3TOro cHera:

G
o= 7 (233)
rie 8., — IVIOTHOCThL CHera;

G — Bec cHera, 2;

W — obvem cHera, cm®.

Iln0THOCTL CBeKeBbINABIIEro CHera B cpefHeM pasa 0,10. Jleskamsii
CHer umeeT mIoTHoCTh 0,15—0,20. [To Mepe yBe/MUeHHs BHICOTH CHEXKHOTO
NOKPOBA IJIOTHOCTh CHEra YBENHYMBAETCH OT [aB/JeHHs BEPXHHX CJIOEB
Ha HKAHME. TIpH MakcHManbHOM TOJIIMHE CHEXHOrO TOKPOBA MJIOTHOCTH

81‘0 pasHa 0,25—0,30, a nepen HauaOM CHeroTasiHus oHa AocTrraer 0,35—
,40. '
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Ot 3anacoB BOAbl B cHere (KOJH-
yecTBa BOABI, oOpasylomeiicss OT ero
TasiHHsI) 3aBHCHT pasMep BeCeHHero
TOJIOBOAbS, yBIAXKHEHHe MOUBHl Bec-
HO# ¥ T. J. 3Hast JIOTHOCTh CHera 6,
U BBICOTY CHEXHOTO MOKpoBa H,,
MOXKHO TOJYYHTH COOTBETCTBYIOMIMH
3TOH BbICOTE CJOH BOJBIL:

.hB = 6CHhCH'

(234)

s onpeleneHHsT 3aflacOB BOAbI
B cHere Ha Bojloc6ope NPOBOAAT CHETO-
MepHBIE CBEMKH: 3aMepsiioT BLICOTY
CHEXKHOrO JIQKPOBa M €ro MJOTHOCTD
B pasauuHH® Toukax Oacceiina, ITo
JAHHBIM 3THX CBHEMOK IOJIY4aioT pac-
npefieJieHie BbICOT CHEXHOTO NOKPO-
Ba, €ro TUIOTHOCTH ¥ 3arnacoB BOALI
B cHere B BHJE M30JMHHH.

MamMepeHnue 3UHMHHX OcCajKOB. BbcoTy cHexHoro mo-
KpOBa OTPEC/ISIOT CHErOMEPHBIMK pefikamu (IMOCTOSTHHBIMU Y IIePEHOCHBI-
Mu). TIIOTHOCTD CHEra ONpeJledisiioT BeCOBBIM CHETOMEPOM HJIH IIJIOTHOMEPOM
(puc. 48). DroT NpHOOP COCTOMT M3 METaJJIHYECKOro IpajyHpoBAHHOTO
UUAHHApA Miomaisio 50 cu? u BecoB — Ge3MeHa c JieleHUsIMH uepes 5 a.
[Tpu B3siTi¥ npoGbl UMAMHADP NOTPYXKAIOT B CHET IO NMOBEPXHOCTH 3eMIIH
M 1O ero LIKaje OTCUMTLIBAIOT BBICOTY CHEXHOro NOKpoBa. 3areM npoly
B3BELIMBAIOT M BBIUKC/ISIOT NJIOTHOCTD!

Puc. 48. Becosoil
Mep.

NJOTHO-

5. —.on =
o 50hc,  10hcy

n -— YHCJO JeneHuil Ha Ge3MeHe;
h., — BBICOTA CHEIKHOTO INOKPOBA.
B cootBercTBuM ¢ BrIpaxkeHUeM (234) 3anac BoAB B CHEre paBeH:

rae

nhey

h’é = GCHhCH = 10h,

=0, 1n. (236)

JInsl n3MepeHHs KOJMYECTBA 3UMHHX OCaJKOB NPHMEHSIOT TaKKe ocaj-
komepsl cucteMbl B. J1. TpeTbsixoBa, 0AHAKO TOUHOCTD YueTa TBEPABIX Ocai-
KOB (cHera) sTiMu NpuGOpaMH HHKE, UeM NP H3MEPEHUH KUAKHX OCaJKOB,

B 1965—1968 rr. B Basnnaiickoii HayuHO-HcClIeoBaTeIbCKOH saboparo-
pun ITH paspa6oTaH M HCILITAH B NOJIEBBIX YCJIOBUSIX IOXOAHBIA pajuo-
5J1eKTPOHHBIH cHeromep (M-100), npeaHasHaueHHbIA JUIsi TPOMB3BOACTBA
MapIIPYTHBIX CHETOMEPHBIX ChHEMOK.

B oTauune oT MeTofa o6BIYHLIX CHErOChEMOK H3MepeHHe 3aNacoB BOJbL
B cHere npuGopom M-100 mpousBoAMTCA HE B OTAGNbHBIX TOUKaX CHEro-
MepHO# JIHHHMH, @ HeNpepheBHO MO JJIMHE MapuIpyTa B IOJIOCE IHPUHOH
8—10 m.
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OnpepencHue cpefHero KoJMYecTBa 0CajKoB ans GacceilHa peku. [laH-
Hble HaOMIO/leHnil 32 OCajikaMu M0/y4aloTCsl HEelmoCPeACTBEHHO ¢ METEopo-
JIOTHYECKUX CTAHLUHMH B BHJE MeCSUHbIX TaOJIHUHBIX CBOJOK. B 3aBHcHMOCTH
OT I'yCTOTbl METEOCTaHLHMH 1 TpefyeMoil TOUHOCTH CJIOH OCaAKOB JJis H3yua-
eMoro 0acceliHa 3a TOT WJIM HHOH NEPHOJA BpEMEHH MOMKHO BLIMUCJHTB Of-
HUM U3 CJIeLYIOMIUX CIOCOBOB: H30THET, KBaIpATOB, B3BEIIEHHLIX MJoIagen
HJIH cpeAHel~apu(pMeTHUecKOH.

1.Cnoco6 usaoruert (JUHUE PaBHLIX OCAJKOB) COCTOMT B TOM,

4TO Ha Kapty GaccefiHa HAHOCSAT BCe METEOPOJIOTHUeCKHEe CTAaHIHUHY U BBIINH-,

CHIBAIOT KOJIMYECTBO OCAAKOB Ha KaAo# u3 HuX. ITo 9TUM DaHHBIM IIPOBO-
IAT usoruerhl. JIaHIMETPOM ONpefessfoT IVIOMAAY MeXAY U30THETaMH
(®;) 1 ycTaHaBJUBAIOT TyTeM HHTEPNOJSALUN MEXKIY COCEIHHMM H30THETAMH
KOJIHYECTBO OCAJIKOB IS IIEHTPOB TAKECTH TIIOWAOK (x;). [Ipu paBHOMEp-
HOM pachpe/ieieHHy M30THeT x; MOXKHO ONpEJeUTb KaK NOJYCYMMY ABYX
usoreer. CpeaHee KOMHUECTBO OCalKOB AJIsi BCero GaccefiHa HAXOAAT Kak
CPE/IHEB3BEIICHHYIO BEJIHUUHY:

n
le'(l)[
X0 F X0 X0, T
cp m1+w2+...—i—@n Zmi .

Crnioco6 u30rueT NMpUMEHSIOT NPH AETATbHOM pacueTe KOJHUeCTBA OCAAKOB
B YCJIOBHSIX JOCTATOWHO [YCTOH CETH CTAHIUM.

2.Cnoco6 KBajJpaToB 3akiiodyaeTcd B TOM, uTO IJIOLIAlb
OaccefiHa ienAT Ha Psl PaBHOBEITMKHX KBaApartoB. JIJs KaxIoro KBagpara
BLIYHCJSIOT CJI0H OCafKOB KaK cpeiHee apuU(METHUeCKOe M3 NOKa3aHWiH
CTaHuu#, MoNajarouuX Ha IIoIaAb KBajpaTa, Wil HHTEPIOSLHEeH MEeXLY
CMEXHBIMH KBaJpaTaMH, €C/H Ha KBaJparT He IONana HU OfHA CTaHIUA.
INonyyentble BeIMYHUHLI OCAJKOB OTHOCSIT K LEHTPAaM KBaAPAaTOB U BBIMHCEHI-
BatoT B HUX. CyMMHDY$ KOJHYECTBO OCaJIKOB BCEX KBaApPaTOB M HeNsl pe-
3yJbTaT Ha YUCJIO KBaApaToB (), MOJY4YaloT C/IOH OCafKoB Asia Beero Gac-
cerHa:

x (237)

Xep=——. ‘ (238)

Crnioco6 kBazpaToB GoJiee NIPOCT, 4eM NpeRbIAYILHH, H A5 Goabmux Gac-
ceflHOB JaeT JJOBOJIbHO TOUHblE Pe3YJ/bTAThl.

3.Cnocof6 B3BemeHHB X NJaAOL Akel NPUMEHSIOT B TOM
cayyae, Koria Ha Gaccefihe UMeeTCst HeGOJBIIOE KOJHYECTBO METEOCTAaH-
UMH ¥ TIPOBECTH U3OTHETHl Henb3sl. Toraa Ha OJHOH NOJIOBUHE PACCTOSHHS
MeXAy cTaHiusaMH (Hanpumep, Ne | W 2) NpHHHMAIOT 3HaucHHe OCAAKOB
cranuuy Ne |, Ha BTODOH — BeJHUMHY OCAAKOB cTaHuuu No 2.

Pacuer no cnoco0y cpeaneB3BelleHHbIX IJIOLLAZeH MPOU3BOAMTCS TakK.
Ha xapry Gacceitiia nanocsiT Bce cTaHLuu JanHoro Gaccefina U cocelHue,
COCLMHSIOT HX NpAMBIMH JHHEAMU. OOpasyeTcss ceThb TPEyrodbHHKOB
(puc. 49). Vs cepenuHb! CTOPOHB KaMKJIOTO TPEYTOJNbHHKA MPOBOXAT mep-
NeHAUKYJAAPHl 10 HX B3aWMHOIO nepeceueHusl. TOUKH IepeceueHui omnpe-

6* 163



AN AI0T I‘PaHI/IILbI Yy4acTKOB, TSATOTCIO-

mux K AaHHOM craHuuu. Onpelenus
3TH IJIOMIAAH IJIRHUMETPOM, BLIYHCSIOT
WS cpeliHee KOJIHYECTBO OCAAKOB Aas Oac-
po. ) S W, cefiHa peKH IO BBIPAKEHHIO:
b =3
Ny Al iy - g
XSS in(’)i
A \\ 1
Xep = , (239)
A 210
__— == (" rle X; — OCalkH KaXKIOH CTAHUHUH;
7~ A —~ L Ny ®; — naouiagb Haccefina, TAroTerO-
— _NJ_EI mas XK AaHHOH CTaHIHH.
: = — 4. Cnoco6 cpepueli apuo-
MeTHUUeCKOH sBaseTca Haubosee
IPOCTHIM M MpUMeHsieTcss sl TIpef-

BapHTeJbHLIX pacueToB WJIH B ClIydae
JIOCTATOYHO OJHOPOJAHOTO paBHHHHOTO
penbeda NPH HAJUYUKM TyCTOH CeTH
, METeoposIorHuecKux cranuui. Ilpu stom
croco6e CyMMHPYIOT 3HAUEHH S CJIQSt OCaAKOB, 3apPeruCTPUPOBAHHbIX Ha BCEX
METeOpOJIOTHUECKUX CTAHIMSX, DAacHoOJIOXKeHHHX B npefesnax Oaccefina,
U [OJYUYEHHYIO CYMMY JeJAT Ha YHCJO CTAaHLHUH. .

Puc. 49. CxemMa K BLIUHCJEHHIO Cpel-
HEro KOJHYeCTBA OCAAKOB MeTOLOM
CpefHEeB3BELIEHNBIX TUIOMLAkCH.,

§ 4. Kammatuyeckne (axkropbt H rofoBoil crox

CooTHOlWIEHHE MeXAy KIHMAaTHYeCKHMHM (hakTopaMHd M CTOKOM JIst
rOJIOBOrO LMKJa U MHOTOJIETHErO NepPHO/ia BEIPaXKaeTcsi ypaBHEHU AMU BOA-
Horo GajiaHca peuHoro GaccefiHa, pacCMOTpeHHBIMH B riase III.

VYpaBHeHune BojHoro 6ananca peuHoro Gacceiia B MHOIOJIETHEM paspede
HMeeT BHI:

Yo =x,—E,.

Orciofla BUAHO, Y4TO eCJM 0CafKOB HeT, TO HeT ¥ cToka. Ecsiy ecTh oecafky,

HO NPOMCXOJHUT CHJbHOE MCHapeHHe,— CTOK HE3HaAYHTE/IEH. HpH 60JII>- :

[IOM KOJIMYEeCTBE OCAJKOB M MaJOM HCHAapeHHH CTOK HauGoJbIMil.
PaccMOTPHM THIIOBblE COOTHOLIEHHS MEXAY TOJOBBIMH OCAaJIKaMH, CTO-
KOM M HcnapeHueM. MakcuManbHOe BO3MOXKHOe Hernapenue E,,, , — 9To Ha-
ubogplnas BeJHUHHA, KOTOPOI HCIIapeHue JOCTHraeT NpH JaHHBEIX MeTe-
OpOJIOTHYECKUX YCIOBUSX, TO €CTh NPH HAJHUHH BJard W GarompHATHEIX
¢usuueckKux ycaoBrHH. KomHuecTBO Bjaru CTOMT B NPSIMOH CBASH ¢ KOJIHM-
YeCTBOM BHIMAZAIOIIUX OCAAKOB IIPH IPOUKX PaBHLIX ycaoBHaAX. Ecan ocan-
KOB Majo, To M ucnapenue ciaabee. C yBeqyueHHEM OCaJKOB HCIapeHye
yBeMuunBaeTcsi CHauajza ObICTPO, & MOTOM MOCTENEHHO 3amelnssack. Koraa
0CaJKi TPEBLILIAIOT KOJIHYECTBO, AOCTATOUHOE JJIs MAKCHMalbHOro Hcma-
peHH s, BeJIMUMHA TOC/AENHEr0 yxe He YBEHUNBACTCS, 8 OCTAETCH NOCTOSTH-
HOH, :
9. M. OubJieKoln BBIpasusi 3aBUCHMOCTb HCIapeHnsl OT OCaJIKOB ypaBHe-
HyeM (227), U3 KOTOPOTO CJIEAYET, YTO €AUHCTBEHHLIM I1apaMeTpoM KPHBOH
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ucrapennst sBnsiercst E,,... [losTomy npu pas- €y °
HblX 3HaueHusix E,,.. [OJyuaercsi CeMeiicTBO
KDHBBIX HCHOApEHUsI, BLIXOAAIIMX U3 Hauaza
roopauHart (puc. 50). B Hauane BeImajeHus ocai-
KOB BCE HX KOJIHYECTBO, BEPOSITHO, AOJIXKIIO T1O-
ruomiatbesl ucnapenueM. [lostoMy BHauasne yrog
HakKJOHa KPHBBIX HcrIapeHusi OJgu3ok K 45°.
Korza cdakTuueckoe uclapeHue AOCTUTaeT Mak-
CHMaJIbHOrO BO3MOXKHOro sHaueHus (E,,,.), yroa
HAaKJIOHA KPHUBOH HCIapeHHsi K ocu alciuce paBedH HYJIO (HCIapeHHe
OCTaercs MOCTOSIHHBIM, XOTs OCaiKH YBeJIUUHBAIOTCS).

[To Mepe yBeqMueHHs! OCAAKOB CTOK BO3pacTaeT, HO MelJIeHHO. 3aTeMm,
Koraa (akTHUecKOe HClapeHHe npubauxaercs K BO3MOXKHOMY, OHICTpee.

HakoHel, TpH OOJBIINX 3HAWEHHSX OCAJKOB KPHUBAsl CTOKA KAET TOJ
yraom 45° K ocu abciuce, TO €CTh BCe BHINAMAIOIIKeE OCafIKU CTeKaloT, Tak
Kak HerapeHue JOCTUIJIO Y2Ke CBoero MaxcumyMma. Taxum oBpasoM, Teope-
THUeCKasl KpUBas CTOKa (B OTJIMUHE OT TeOPeTHUeCKOH KPHBON HCIIADEHH )
BHauajle MMeeT yroJ HakjoHa, Omuskuil 0°, a B npefene, npu OCOJbIIN X
3HAUCHUAX 0CAAKOB,— 45°,

B pesynbTaTe aHajau3a (akTHYECKHX AAHHBIX FOJOBHIX OCAJKOB, CTOKA
¥ HCMapeHHsl YCTAHOBJEHO, YTO COOTHOMIEHHe MeXJy HMMH MOXKeT OHITb
B OCHOBHOM TpeX THIOB.

K mepBOMY THITy OTHOCHTCS PE3KO BhIpaKeHHas 3aBHUCHMOCTb CTOKA OT
OCaJ[KOB, TO €CTb C yBeJHUEHHEM OCaAKOB CTOK HHTEHCHBHO YBelTUYIBaeTcs.
Ucnapenue npu atom uaMensiercst Majo (puc. 51; a). Taxkue cooTHOLIEHH ST
HaOJIOAAIOTCST B YCJIOBHSIX BJIaXKHOTO, XOJOAHOTO KJUMaTa.

Ko BTOpoMy THUIYy OTHOCHTCSI Pe3KO BbipakeHHasi 3aBUCHMOCTb HMcrape-
HHSI OT OCAJKOB (TO €CTb UHTEHCUBHOE U3MeHeHUe UCIapeHusi) Opu MaJyo
3aBHCHMOCTH CTOKa OT ocafikoB (puc. b1, 6). Takoe siBieHHe HabmORaeTca
npd GaroNpHSATHLIX YCJIOBHAX IJs1 HCIIADEHHS. '

K Tperbemy THIy OTHOCSTCS JOCTaTOYHO BHIDAXKeHHBLIE 34BHCHMOCTH
OT OCaZikOB KaK HCIIapeHUsl, TaK H CTOKa; CTOK M HCNapeHHe BO3pPacTaloT

Puc. 50. Kpusbie ncnape-
Hust 1o OUILJEKONY M KpH-
BAs CTOKA.
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Puc. 51. TunoBsbie COOTHOWEHNS MeX]y O0CajKaMH, CTOKOM H HCIapeHHeM:
a —-1-it Tun; 6 —2-# Tun; 8 — 3-# TUN; ] — CTOK; 2 — HCNapeHHe.



MM NIPUMEPHO € ONMHAKOBOH MHTEHCHBHOCTbHIO,
" | 00pasysi /iBe OYTH NapaJiebHble TIpsMble
e ; (puc. 51, 6). ‘ :

B neficTBUTENBHOCTH MOXKeT GBITH MHOTO
2000 3 APYIHX  [POMEXKYTOUHBIX COOTHOLUEHMH,
) Gostee GMU3KHX -TO K OXHOMY, TO K ApY-
100 rOMy HJIH TPETbeMY M3 yKa3aHHBIX Xapak-
so—~_Lg TEPHBIX CJyyaeB. D10 OObACHIETCS TeM,
| UTO CBSI3b MeXKAY TONOBBIM CTOKOM H Ocal-
U0 z05 w0 s Kamu ABASeTCs NpUONMKEHHOH, TaK Kak
Hep, m BeIHUMHA CTOKA 3aBHCHT HE TOJBKO OT
KOJIMYeCcTBa BLINABIIMX OCAJKOB, HO M OT
UX XapakTepa. Ec/aM OCafkH BHINAMH 3H-
MOH, OoMblIas YacTh HX MOXKeT NONacTh
B peky. Ecam ocamku Beimanu Jerom, To
: MPOLEHT MOTepb UX OyAeT, 3HAUYUTENbHO
Gonbwe. Kpome Toro, Ha CTOK TeKylIero roga OKasbIBAIOT BIMsHUE ocan-
KH TPEIBIAYIEro rofa (M4 HEeCKOJbKHX JIeT). -

BimsiHHe Ha rooBoi CTOK TeMmepaTyphl BO3AyXa H APYTHX KJIMMATH-
YeCKHX a/ieMeHTOB. Ha xapaxTep cBsI3M roJloBbIX 3HaUYeHHI CTOK& H 0Caj{KoB
OKAa3bIBAIOT BJIMSIHHE YCJOBHUS IIPOCAYUBAHUS M CTEKAHHS OCAIKOB MO T1O-
BEPXHOCTH BOAOCOOpA, NOA3EMHOE HAKOMJEHHE W DPacXONOBAHHE BJATH,
8 TaKxe ApYrHe K/JIMMaTHYeCKHe (aKkTophl (KPOMe OCaiKOB). .,

Bbinazienue Toro /M HHOrO KOJIHYECTBA OCAZKOB CBS3AHO C TeMIiepary-
POH, BIaXHOCTHIO BO3/lyXa, AaBJeHHeM BO3Zyxa, BETPOM, HCIapeHueM.
IIpuuem B pasubIx paiioHax npu OAWHAKOBOM KOJHUYeCTBE OCAXKOB B JBYX
Gaccefinax HCmapeHne Moxer GbiTh pas/IMuHbIM, CJEAOBATENLHO, H CTOK
Gyner pasHuHbIH, '

Baxublii pakTOp, BAMSAIOWMA HAa MpOECCH CTOKA,— JebunuT BiaXK-
HOCTH, KOTODBIi OmNpe/ie/isseT BeMHYHHY NOTepPh OCAAKOB Ha HcrapeHue.

4i

XY, E

Puc. 52. 3asucumocrs ocagkos,
CTOK& H HCNApeHHs1 OT BhICOTBI
Bogoc6opa:

1— ocapku; 2— CTOK; J— HCMapenue.
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Puc. 53. Tugporpad p. Baxm u p. Hom:

I1— p. don, c. Fpemsuve, 1916 p.; 2— p. Baxui, crT. Tyrkyanabckas, 1936 p,
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COJIFOTHOH BJIAXKHOCTH U TEMIIEPATYpEl " oLod—t1
Bo3ayxa. OrpunatenbHsle Temnmepa- : /o’ 3
TYpbl  OOYCJTOBIAHBAIOT — BEIMAfeHHE  +5 v

5 o

OCalkoB B TBepAoM Buie. Ilosoku- 7
TelbHAsT TeMIepaTypa. 3HMOH BBI3LI-
BaeT TasiHHE CHera U MOsIBJAeHHe MO-
BEDXHOCTHOTO CTOKa, B pe3yJapTaTe
Yero yMeHbUIAeTCSI CTOK BeceHHero
TNOJIOBOJbSA.  BhicoKire Temmeparyphl
BO3lyXa BECHOH M B JIETHE-OCEHHHI
NEPHOA yBEJUYHBAIOT TIOTEPH BHINA-
JaloImuX OCafKOB Ha HCIapeHHue. \
TakuM oCpasom, Xox TemmepaTyp Bosiyxa HENOCPEACTBEHHO BJHseT
Ha BEMTMYHHY M NPOLECCH CTOKA, OCOOEHHO Ha CTOK peK, Gepymux CBoe
Ha4alo C JIEAHUKOB MJIM TOP C MOUIHBIM CHErOBEIM MOKPOBOM. ‘

K uncay BTOpOCTENEHHBIX KJIHMATHUYECKHX GbakTOpoOB, BIAKSIOMWHUX Ha
CTOK, MOZKHO OTHECTH BETEp, CKasblBAIOWMACH Ha MpolLeccax HCIapeHHs
M JaBJeHAs BO3/yXa. Peskoe yMeHbleHHe NaBJEHHS] YacTO BHI3bIBAET
yBe/IMUeHHE TPHTOKA TPYHTOBHIX BOJ.

OcoGeHHoCTH (hOPMHPOBAHMSA CTOKA FOPHBIX peK. C pocToM abcoMmoTHON
BRICOTLI MECTHOCTH B TODHBIX DaiiOHax KOJHYECTBO OCALKOB BO3PACTAeT.

- B TecHoll ¢Bsi3M ¢ BHICOTOH MECTHOCTH HAXOAUTCS H TeMrepatypa BO3-
Ayxa. IToHuxenue TeMnepaTypsl ¢ BHICOTON BLI3BIBAET YBeJHYeHHe TBEPAbIX
OCallkoB (CHera) no OTHOWIEHHIO K HX 06lieMy Ko/siuuecTBy. Kpome Toro,
PE3KOE NOHHKEHHe TEMNEPATYP C POCTOM BHICOTH IPHBOAUT K YMEHBIIEHHUIO
Reuuuta BaaxuoctH. B pesynbrate 37010 cyecTsenHo YMeHbIIaeTcs
Be/IMUMHA HCNapeHusi. YBequyeHHe OCAJKOB M YMEHbIIEHHe HCIapeHust ¢
BBICOTOH IPHBOAAT K TOMY, YTO CTOK B TOPHBIX peKax CYyLIeCTBEHHO
TNOBBILUAETCS C DOCTOM abCOMIOTHOH BBICOTHI BOAocGOpa. XapakrepHble
3aBHUCHMOCTH OCaAKOB, CTOKa H HCHApeHHS OT CPeAHEB3BEIIEHHON BBHICOTHI
BoJlocOopa noxasaHul Ha pucynke 52. Kak BuAHO H3 PHCYHKa, Ha BBICOTE
npumepHo 3500 4 yBenudeHHe OCAAKOB H CTOKA npekpamaercs.

OcroBHEIM  haKTOPOM, ONpEIE/SIONUM BOJOHOCHOCTD TOPHBIX peK,
ABJISICTCS  KOJMUECTBO TBEPABIX OCAAKOB, aKKyMyJMPOBaHHBIX B ropax
3a XOJCAHBIA nepuopt rofa. Tasuue cHera U JbJa B rOpHBIX pafioHax npo-
HCXOMHT HE ONHOBPEMEHHO Ha BCeH IJIOIaaH BOXOCOOPa PEKH, a NOCTENeHHO
TnepeMelasce Ot 6o/iee HUSKIX OTMETOK pesbeda K 60/1ee BEICOKUM. I'Tostomy
IIOJIOBOJAbLE HA TFODHBIX pekax pacTsaAnyTc BO BPEMEHH H He HMEET PE3KHX
nukoB. Ha pucyHke 53 npusenen rugporpad ropuoii pexu (1) u pns cpas-
HeHHS THAporpad paBHUHHOH (2).

JLJ1s1 TOPHBIX PeK YacToO NOJyYaioTCs XOpPOLIHe CBA3H MEXAY pacxoiaMu
H TEMIEPATYPAMH: C POCTOM MNOJMOMKHTENLHBIX TEMNEPaTyp PacxoA peKwu
BospacrtaeT (puc. 54).

Ha pekax, xotopsie 6epyT Haualo c HH3KHX SPYCOB rop, Nox BJHSs-
HHEM HNTENCHBILIX J0MACH HJIH HITEHCHBIOIO ClEroTasiHust GOpMHpYIOTCS
TaK HasblBACMbIE CeIH — NMABOAKM C PE3KHM MOABEMOM H CHajioM, HeCyIIye
OTPOMHO® KOJIHYeCTBO KAMHEH U HAHOCOB, CMBITBIX C KPYTHIX CKJIOHOB rop.

|
| [ ]
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Puc. 54. CBA3b Mexay neKamgHBIMU pac-
X0jaMu M TeMIlepaTypaMH BO3ayXa AJd
OJIHOH M3 FOPHBIX pexK.
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gacTh 1. PECYJUPOBAHUE CTOHA

I'nasa I. 3ATAYN 1 BAABI PEI'YJINPOBAHIA CTOKA

§ 1. IonaTue O peryupoBaHUA CTOKA

B Hameii cTpaHe OCYIIECTB/ISIETCS] IPanfHO3HBIA IVIAH METHOPALHH.
KpynHble OpOCHTENbHEIE CHCTEMBI CTPOATCS Ha CepeproM KaBkase, Ha
YkpauHe, B 3aBOJIKbE H pecny6arkax Cpeanelt Asuu. Cenbckoe X03afcT-
BO CTAHOBHTCS KpyTHeHAmMM NOTpeCuTeNeM BOAHL. OnHoBpeMeHHO ¢ 3a60-
poM Gomblrx OGBEMOB BOJBI Ha OPOLICHHE yBEJTHUHBACTCA BoponoTpedie-
HHEe B CBf3H C POCTOM Hace/eHHsl W SKOHOMHKH CTpaHBL

OCHOBHBEIM HCTOUHHKOM JJisi YAOBJETBOPEHHS BOSHHKAIOMEH notpeod-
HOCTH CJy’KaT BOJHEIE Pecypchbl (CTOK PeK). Onnako Hanbosee IOJHOMY
B palHOHaNbHOMY HCMOJIB30BaHHIO PeuHOro CTOKAa MpEeNsiTCTBYIOT 3Ha-
yyTebHbE TOJIOBBIE U MHOTOJIETHHE KosieGanusl BOXHOCTH PEK. BasupoBaTb
obecreuenne BOAOH Pa3UUHBIX OTPAC/ell HapOAHOTO X035HCTBa Ha ecrTecT-
BeHHOM pe3KO HM3MEHYMBOM CTOKE MOKHO JIAIIL B OUEHb OrpaHuYeHHbIX
npelenax.

Pasnuuaior 3a60p BOAbI (M3 €CTECTBEHHBIX WJIHM MCKYCCTBEHHBIX BOJl0€-
MOB) Ha BOAOTOTpeG/eHIE H BOAOTIONL30BAHHE. [lpusoponorpebae
WY BOAA HAET Ha HyK/Bl IOTPEOHTENIS: Opollenne, OGBOHEHHE, TPOMAILI-
JeHHOCTb, KOMMYHAa/IbHOE BOHOCHaOxeHHE, TENJIOSHEPreTHKY. Ilpu B o-
AOMOJNb3OBAaHNH BOAA CAYKHT 1A Heneft sHepreTHKH, PEYHOro
CyAOXOACTBA, JiecocmnaBa. .

EcTecTBeHHbIH PEXHM PEUHOrO CTOKA He COBNAlaeT BO BpEMEHH € TPE-
GoBaHHSAMU, TPENbABIAEMbIMH Pa3TUHHEIMA OTPac/HsiMi HAPOAHOTO XO-
3stfieTBa. CHHXPOHHOCTD, HJIH COBMAJIEHHE N0 BpEMEHH, MOBLIIEHHOTo CTOKa
¥ HanGOMBIIEr0 OPOCHTENBLHOrO BOJONOTPEO/IeH s B FORY GLIBaeT TOMBKO
Ha pekax C NOJIOBOJbeM B TEMJBIH MepHOA.

Bovsiee TOJMHOE KCNOJMB30BAaHHE PEYHOrO CTOKA B SKOHOMHUECKH IIEp-

criekTuBHBIX paiiotax Coserckoro Corosa CTaHOBHTCS IepBoouepeHoi mpob-:

feMofi Pa3BHTHsI MHOTHX OTpaciefi HapOAHOro X035HCTBA.

Kaxpasi oTpac/ib XO3sIUCTBA HMeET CBOH crienugryeckue 0co6eHHOCTH
(TeXHOJIOTHIO, IMKJIHYHOCTE MPOH3BOACTBEHHAIX TpOLECCOB), M OTHecCeHHe
ee K BOJIOTIONBL30BATENSM MM BOJOTIOTPEOHTENISM He BCErAa ONPEeLEeHo.

UYto6b! OBBICUTb HCTIONB30BaHHE CYIECTBYIOMHMX PeCypCcoB CTOKA DEK,
NMPHCTIOCOGHTh HX DEXHM K TPOHU3BOACTBEHHOMY peXkuMy OTAauM, Heol-
XOLMMO DeryJanpoBaTh PeuHofi CTOK BOJAOXpaHHJIHILAMA.

PerynupoBaHHeM CTOKa Ha3bIBACTCA HCKYCCTBEHHOE Iepepac-
Tpeie/ieHHe ecTeCTBEHHOro, KaK MpaBHilo, HepaBHOMEPHOTO CTOKa (IpHTO-
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Ka) B COOTBETCTBUH ¢ D&KHMOM BojlonoTpeSneHus U BOJAONONB30BAHUA.
Pery/iupoBaHHe CTOK2 MNPOBOAMTCA ANs PasIMUHBIX uenelt, Ajas pasHbIX
OTPE3KOB BPEMEHH, B HEOXHOPOJHDBIX KAHMATHUECKHX 30HAX H NPHPOAHBIX
YCJIOBHAX. .
Ecig NpUTOK PeKH MpeBblilaeT OTAAuY, H30LITKH AKKYMYJHpPYIOTCS
B cO3/aBaeMBIX EMKOCTAX (Booxpanunxinax). B mepuof, koraa pacxold
peKH MeHblUe OTAauH, MPOHCXOUT OrOpOKHEHHE BOAOXPANHMIIHALILA HJIH €r0

‘cpaGotka. Otnaueil HasbiBaeTCs 3a60p BOABI U3 BOAOXPAHUNHING HA MOJE3-

HBIE LEJH. .

PerysupoBaHHe CTOKa PeK ABJIAETCs OCHOBHEIM TeXHHYECKHM [IPHEMOM,
[103BOJISIFOIIIM HE TOJBKO HCIOJIB30BaTh BOAHEIE PecypChbl WJIH IpPHCIIOCO-
6uTh HX K [JIaHEpPYeMOH OTAaue, HO M GOpOTbCS ¢ HAaBOAHEHHAMH H CEe-
BLIMH MOTOKaMH. ‘ -

YacTo BO3MOKHOCTh TOJIHOTO Iepepacrpejie/ie s peqHoro cToxka orpa-
HHUEeHA HKOHOMHUECKHMH M (DH3MUYECKHMH YC/IOBHAMH.

PemaromyuMi KPUTEPHAMH AJA OLEHKH 5¢pheKTHBHOCTH BONOXO3ANCT-
BeHHBIX MEPOIIPUATHI CTyKAaT TeXHUKO-9KOHOMHUECKHE NIOKA3aTe/H, Ko3(-
duueHT QEKTHBHOCTH, CPOK OKYNaeMOCTH, ctoumocTh 1 M® cBexed
npecHOH BOXLL, 3afupaeMoil H3 HCTOUHMKA, H T. M.

[TpupoaHbie ye1oBus (THAPOJIOTHS, tonorpacus, recJorus K rHAPOreo-
JIOrKs1) MHOTAA He NO3BOMAIOT CO3/aTh eMKOCTH, AOCTATOUHBIE A obecne-
yenus TpeGyeMoil OTAauH, MM coBparh HYMKHOE KONMYECTBO BOALL BCACL-
CTBUE HEHOCTATKA CTOKA MJIH OOMbLIHX NOTEepb. '

OCHOBHBIM PEry/IATOPOM CTOKA Cy2KaT BOAOXPAaHHJIHLLA, CTPOHTE/ILCT-
BO KOTOPBIX HMeeT He TOIbKO BOLOXO3:AMCTBEHHOe, HO H Go/IbIIOe HAPOAHO-
X03f1iCTBEHHOE 3HAYeHHE. Bce Goaplie pek CTAHOBHTCS 3aperyJ/HpoBaH-
HBEIMH, M HHOTJa OHH MPEBPAIIAKOTCs B KacKajbl BOLOXPAaHHJIHIIL. Ho npu
MX MPOEKTHPOBAHMU BO3HUKAET Pl CJIOZKHEIX NPABOBEIX A 3KOHOMHMUECKHX
BONMPOCOB, CBSI3aHHBIX C 3aTONJIEHHEM, NOATOMJICHHEM Tep PHUTOPHH,
nepepaboTKOii Geperos.

CosjiaHie Ha peKax KPYMHBIX BOJ0XPaHHJIHIL BHOCHT PE3KHE H3MEHEHIA
B PEKHM NOBEPXHOCTHOTO H NOASEMHOIO CTOKOB, B MPHPOLY OKPY2KaloUHX
TeppUTOpPHIl, BAHSET Ha YC/IOBHS X03fHCTBEHHOH AeATebLHOCTH UeJI0OBeKa,
saTparuBaer HHTepecsl MHOTOYHCIEHHBIX opraHnsanuil # BellOMCTB,

OcyiecTBeHHe MEPONPHATHA M0 HCMONL3OBAHHIO PEUNOro CTOKA Ha
OrpOMHBIX TePPHTOPHAX TPEOYET THIATENLHOTO YyueTa Beex 00CTOSATENBCTB,
CBSI3AHHBIX C SKOHOMHUECKOH 1e/1ec000pasHoCThio peryiupoBanust 0 OneH-
KOH ero IOC/]eACTBHI.

VueHbIMH Haiueli CTpaHbl BHECEH KpyNHeHiwit BKNaj B cO3jaHie COB-
peMeHHOl TeOPHH M METOAUKH PacyeTos peryinpoBanus i KOMIIJIEKCHOTO
UCIIONb30BaHUsA CTOKA. _

Teopusi PeryJMpoBaHusl M HCMOJIb30BAHHS CTOKA BK/IOUAET yCJIOBHUS
€ro peryJupoBaHHs, METOAHKY pacuera 1 METOAHKY peaiusanuy MNJaHOB.

'K yCJOBHSIM PeryMpOBaHHs CTOKA OTHOCATCA Clefylolue OCHOBHEIC
BOINPOCHI.

1. MeToiuKa OIeHKH BOAHBIX PecypcoB (BbUMC/IEHHE DEeYHOro CTOKa)
Gyaymiell KCINyaTalHn BOJOXPAHUIUILA C YHIETOM M3MEeHeHHIl ecTeCTBeH-
HOTO PeXKHMa CTOKA B pesyJibTaTe AeATe/IbHOCTH HeI0BEeKa. Jas pasjiuuHblx
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IEPHOJOB IKCIVIyaTALMH XapaKTePHCTHKH CTOKA (mpuToka) MeHsoTCS,
JlaHHas yacTh pacueToB mpeicTasjiser THAPOJIOrHYECKYI0 OCHOBY PEryJiH-
POBaHHSA CTOKa. .

2. TpeGoBaHusl, npeAbsBIsSEMbIe BOJONIOTPEOUTENSIMH U BOZOIMOJB30-
BATE/ISIMH B OTHOIIEHHH CPOKOB, 06heMOB 1 GecrepeGoliHocTh otnaun. [lia-
HUpyeMas oTaaua (NOTPpeGHOCTD B BOJE) YUHTHIBAET U3MEHEHH s TeXHOJIOTHH
TNPOM3BOACTBA M HANpaB/IEHHs XO3AACTBA HA MEPCIEKTHBHBIN YPOBeHb
Pa3BHTHA SKOHOMUKH. IIpu opocutensHoM BogonorpeGaenuu yCTaHaBJH-
BACTCs1 CBA3b C CETbCKOXO035HCTBEHHON MEJIHOpalHeil — OCHOBHBIM yuJacr-
HHKOM KOMI/IeKca 00C/1yKHBaeMbIX NOTpeGHTe .

3. Onpenenenne HOPMBI IOTEPb BOABI U3 BOAOXPAHU/IHILA B 3aBHCUMOCTH
OT NPHPOAHBIX 0COGEHHOCTe! pafioHa CTPOMTENbCTBa, peXuMa BOJOXO03si-
CTBEHHOH YCTAaHOBKH M THAPOTEXHHUECKHUX MEepONnpUATHH, NPOBEIeHHBIX
B Iipouecce cTpoutenbctBa. Tak Kak cyMmapHsle notepu CBsI3aHBI C mapa-
METpaMH BOZOXPaHUJIMINA H OOYCJOBJHBAIOTCS TeXHOJOTHEH npouecca
PEery/IMpoBanus, UX 4acTo pacCMaTpPUBAIOT KaK BoJonoTpebieHne.

4. XapakTepuCTHKa HaualbHBIX YCJIOBHIT (HakonseHHe BOJABI B BOJO-

XPaHHJIMIIE K Haualy SKCIUIyaTaliH). :

YCOBUS DErynMpOBaHUsA ABAAOTCS OOGMMMH  HCXOLHBIMU npeamno-
CbIIKaMH IIPH pacyeTax.

MeTonuka pacyeToB peryMpoBaHHSI CTOKA — OCHOBHOI paspen B Teo-
PHY _€ro peryaupoBaHHs M HCMOJb30BAHHSA.

Pasnoo6pasue tunos sanau, Bosuukatomux IPH IPOEKTHPOBAHUU M IKC-
IyaTauud  BONOXO3SHCTBEHHBIX COODYIKEHHH, pas/HuHOe CcOueTaHHe
MECTHBIX YCJIOBHIi, a TAK)Ke KOHCTPYKUMI M THIIOB Peryaupymomux coopy-
KEHHH, PasTUUHBLA NOAXOL YUYEHBIX K PeILeHHIO 3313y O0YCIOBHIIA Ha/H-
HHE HECKOJILKUX METOAMK DacueToB, OCHOBHBIE H3 KOTOPLIX KPaTKO H3J1a:
raiorcst B Kypce. :

Pacuer perynupoBanus cToka cBoguTCs MM K ONpEZRJIEHHIO TTapaMeT-
POB BOJIOXpAHU/IMILA U TPABHJ PEryJHPOBAHHS, 0GECICYHBAIOIMX TIJIaHH-
PYEMYIO OTlauy H pauHOHATLHOE HCMOJB3OBAHHE CTOKA, HJH, HA060pOT,
K MOTYUCHHIO MOCJEAHUX NPH 3alaHHBIX BAPHAHTAX NAPAMETPOB H IPABHA
PeryJupoBaHus.

Ecan somoxpanmnuiie oGenysxuBaer THADO3JIEKTPOCTAHIHIO U HMEET
SHEPIeTHUECKOE HasHAueHHe, ONpele/ieHHe BAPHAHTA WJH De3y/IbTATOB
PEry/IMpOBAHUA TIPOBOAUTCS C MOMOMIBIO BOJOSHEPTETHYECKHX pACUETOB.
OcoGeHHOCTH 3TOl METOAMKH B COYETAHMH C O6meli METOJMKOH pacyeToB
PEery/MpoBanKs H3/araioTcs B Kypeax HCNONb30BaHHSI BOAHOH SHEPIHH.

ITo A. 1. CaBapenckoMy, mepesl pacueToM 3afarorcs BapHaHThl pery-
JMPOBAHUI, BKIIOYAIOMHUE NapaMeTphl BOXOXPAHMIHILA, MIOMAIH OpOIIe-
HHA W TIpaBHJIA pEryJHpoBaHus. B pesynbrate pacuera ompemensior
NOJIE3HYIO OTAauy BOJIbI, HANOJIHEHHE BOAOXPAHUJHINA, COPOCHL.

MeTonuka peanmsauuy MIaHOB PeryJHPOBAHHS CTOKA CBA3aHA C OCO-
OEHHOCTSIMM PACYeTOB B yCJIOBHSX SKCILIYATALMH, KOLA IapaMeTpsl BOJIO-
XPaHHJ/ININA H3BECTHDBI i TPEOYeTCsT yCTAHOBHUTh MPH PA3/IHUHBIX BapHaHTax
TMIpaBHJI PeryJupoBabHs HX pesy.abTaThl, BBHAY orpannueHHOro o6bema
yueGHOTO MOCOGHST OCHOBBI METOAHKH pacueTon PEry/JHpOBaHHS CTOKa,
NpHMEHSsIeMbe NDH NPOEKTIPOBAHHH, H3/IOKEHB BECbMa KPaTKO. :
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§ 2. Buasl peryinpoBaHna ¢TOKa

Knaccuduxanus BUAOB PEryaMPOBaHHS JAeTcs Mo CIeAYIOMUM IpH3Ha-

‘KaM: Has3HauCHHIO, NMPOJOMKHTEJIBLHOCTH, CTEIEHH HCIIOJb30BaHUS CTOKa,

TPYNNHPOBAHHIO BOAOXPAHHJIMIL OTHOCHTENBHO ADPYT JpYyra, SKCIIyara-
[UOHHBIM U JADPYTHM MOKa3aTeslsiM.

Boroxpanununina, HanmojHsieMble CTOKOM B MHOTOBOXHEIE TIEPHOALI AJIS
€ro HCNOJb30BaHHS B MaJIOBOAHBIE INEPHOAbI, HA3BIBAIOTCH 3aNA4CHBIMH.
Metonnka pacuera TakMX BOAOXPaHMJMIL NOAYMHEHA 3ajlaue o6ecneqm"b
Gecnepeboiinoe criabkenue BoAoH 06CTyKUBAaEMbIX CHCTEM H MPeANPHATHIL.

B npakTike perynupoBaHUsl CTOKa BOJOXPaHH/IMILA OGCTYXKHBAKT
pas/liuHble OTPaC/IH XO3sACTBA: OPOIICHHE, THAPOSREPreTHKY, PEYHOE CyAO0-
XOJICTBO U JIeCOCIJIaB, BOROCHa0KeHHe ropojoB U TOCE/IKOB, BOROCHAOMKe-
HUe NpPOMBIIINIeHHOe, TerJ03HepreTHKY, pblIOHOE XO3SHCTBO.

Takas rpagaups o6ycjoBjeHa OCOOEHHOCTSIMH PacueTOB pPeryJHpoBa-
Hust, PaccMoTpuM OCHOBHBIE NpH3HAKH [DEryHpoBaHUs CTOKA 1O HasHa-
yeHHIO0 OOC/IysKMBaeMbIX OTpaciel Xo3sicraa.

Opowenne. ['paduk oOpOCHTENTBHOTO BOJONOTPEO/IEHHST OTJIHYAETCS
Ce30HHOH HEepaBHOMEPHOCTBbIO, JIMMHTHDYIOILHM CEe30HOM roja (JeTo —
OCeHb WJIM BecHa). JIMMHTHDYIOIMM HashBaeTcs Haubosee H§6Jlaronpnm-
HbII IO COOTHOMIEHHUIO MEKIY CTOKOM M OTAaueil MaJOBOAHLIA CE30H Toja.

Ilpu ompejesleHHN eMKOCTH BOJAOXPAaHMJMINA CYTO4YHAsi HepaBHOMeEp-
HOCTb BOZOTOTpeO/IEHHUS IPH OpOIleHHH O0OBIYHO HE TPHHUMAETCS B pacyer.
Pacuer BeAyT Ha IOCTOSIHHYIO OTAAUY AJSI 3aCyLIINBBIX pafiOHOB U NepeMeH-
HYIO B 3011aX HEYCTO{UHBOrO YBAAXKHENISI B 3aBHCHMOCTH OT BOAHOCTH
roza. .

BosBpathble BOABl KOJIJIEKTOPHO-APEHAXHON CETH HYXKAAOTCS B pas-
Gapnennu u Ge3 nocJsieiiero NOBTOPHO He MCMOMb3YioTes. I1pH opotueHnn
TpebyeTcsl nojaua 3HAUNTENLHHIX OOBEMOB BOABI HA ENMHHNY IJIOMLAAW
B OrpaHuueHHbe CPOKH. ,

I'maposnepreTHxa. VCKOMBIME BeJHYHHAMH B 3TOM CJyuae SIBJISIOTCS
MOIIHOCTb M SHEProoTAaud, KOTOPEIE ONPEAE/SIOTCS BOLOIHEPIETHYECKHMHU
pacuetamu d 3aBUCST OT PaCXOLOB U HANOPOB BOAbI Ha FSC.UPE}KHM paboTs.
THAPO3NEKTPOCTAHIME HepaBHOMepeH BBHAY KoJebaHHE moTpeGHOCTH
B JICKTPOSHEPTHH B Pas/IMYHbLIC NEpHOAHE IoAad, HENEeNH, CYTOK.

Ha wusonupopanHo paboraromeil [DC HeGnaronpusTHOE COOTHOMIEHWE
MEXKIY oT/auell BLIpaOOTKH 3JEKTPOIHEPIUH M PEUHBIM CTOKOM Habmionaer-
cs1 oObIuHO B 3uMHMH nmepuold. Ilpu pacuerax yuuTHIBaeTCsl CyTOuHasi U He-
Jie/ibHAsi HePABHOMEPHOCTh TPeOOBaHHMI.

Peunoe CYA0X0ACTBO H JecoCmiyaB TNPOBOIATCA IIpH CBOﬁO}IHOM co-
CTOSIHMH pycja B NEpHOA HaBUIAlHH. .

[Tpu UCTIONL30BAHAU PEKU B TPAHCTIOPTHBIX UENAX YYHTHIBAIOT CKOPOCTH
TeueHus, ray6uHy, IUHPHHY, BETPOBOE BOJIHEHHE Ha CYJOXOJHOH Tpacce
U B Mpelenax BOAOXpaHUJHIIA. JIMMHTHPYIOHMI Ce30H OOBIUHO JIEeTHe-
oceHHUH. BOAHBIN TpaHCHOPT HEPEKO YXYAIIAET KauecTBO BOAEI B BOJO-

XpaHuaume. YCTPOHCTBO KPYMHBIX BOAOXPAHHUJIMIL HU3MEHSIET YCJIOBHA
peunoro Tpauncnopta # Jecocnsasa. Ha oTaenbublx pekax NpakTHKYIOT
NONYCKH BOAbLI M3 BOJAOXDaHHJIHILI. _
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KommynanbHoe BojocHaGenHe. 115 NTHTLEBOrO BOJAOCHAGKEHHS NpPH-
MeHsIeTCA uMcTass MNpecHas BOJa, OTBEUaloUias TeXHHYeCKUM YCJIOBHSAM
U TpeGOBaHUSM roCyAapCTBEHHBIX CTAHZApPTOB.

I'paguk BojonoTpeG/eHHs B TeueHWe rofa NpH BolocHalxeHHH Gosee
HJIM MeHee paBHOMepeH. JletoM moTpe6/ieHue BOAB! yBenMunBaeTcsl (OKOJIO
1,1 oT cpenHerofoBoro), sumoil yMmeHblnaercs. BoJocHaGKeHHe KOJX030B
U COBXO30B NPH Ha/IMUHH NPeAnpUATHH nepepabaThiBaromiell NpOMbILIIIeH=
HOCTH HMMeeT Ce30HHYIO HepaBHOMEPHOCTb. B TeueHHe CYTOK H HeJeNd HX
BoionoTpediienne HepaBHoMepHo. Cobuoiaercst crelMaNbHblA caHHTapHbIH
PEXUM BOJOXPAaHH/IHIIA.

BoznocHa6xeHne NMPOMBILJIEHHBIX NPEANPUATHIl H TEIIOBBIX AJEKTPO-

eTaHUu#i. Pexum BomonorpeGreHdsl OTIHYAETCS CYTOYHOH W HENeNbHOM
HepaBHOMepHOCTbIO. Ha TemnoBeIX cTaHIUAX BOAA HCIOJb3yeTCsl HA OXJa-
JUTeNbHbIe: [eJ, TMAPOTPAHCIOPT 3046l H CMeHY BOAbI B KoTiax. Heof-
XOAuMble 00BEM U KauecTBO 3aBHpaeMoil BOJIbI ONPEAENSIOTCST TeXHOMOTHEN
NPOM3BOJCTBA.

[TpoMelLIeHHbBIE CTOKH SIBASEOTCS OCHOBHBIM HCTOUHHMKOM 3arp SI3HEHH
BOJOEMOB, HaHOCAT yulep6 pHIGHOMY XO3SIHCTBY, COKPAUAlOT Pecypchl
IPeCcHBIX YUCTHIX BOA M TpelyloT ouucTkH. Meponpusartus mno Gopwbe ¢ 3a-
TpA3HEHHEM DeK M BOAOXPAHMJIHIL MMeloT GOJsbIloe HapoAHOXO3SHCTBEH-
HOe 3HaueHue U SBJSIOTCS OJHOHN U3 KPYMHeHInX 11podieM COBPEMEHHOCTH.
C6poc TeNnNOBRIMH 3/J€KTPOCTAHIMSIMY B PEKH YCJIOBHO UMCTOH BOJBI ¢ HO-
BLIIGHHOH TeMIepaTypoi cO3[aeT TEMJIOBO@ 3arpsi3HEHHe».

PniGHoe xos3siicTBo. [lJ1s1 ofecriedeHHMst NPOXOAA -PHIOHI K MECTaM He-
pecTa npeibABASIOTCA OCHOBHEIE TPEOOBAaHHS K PeUMY IMYOMH H CKOpO-
CTell TeueHHs 3MMOH MJIM BecHOH B 3aBHCHMOCTH OT BpemeHu Hepecta. Ilpu
NPYJOBOM XO35HCTBe BOAA HYXHA A5 NOJJEPKAHHS MPOTOUYHOCTH PHIOO-
BOJHBIX M Hary/JbHBIX NPYA0B. Pei00X03sIiCTBEHHOE OCBOEHHE BOJOXPaHHU-
JIMI, IIpefycMaTpuBaeT IIpoBefeHye CIelHaJbHBIX pafoT MO OUMCTKe X
J0¥a U T. I.

KomnuexcHoe peryauposanue ctoka. Ec/au BogoxpaHuiuiie o6CayKu-
BaeT psif oTpacseil Xo3sficTBa U OAHOBpEMEHHO PEryJHpyer CTOK IOJO-
BOAMH (TIaBOAKOB), OHO HMeET KOMILJIEKCHOE HasHaueHHe.

PerynupoBaHue CTOKA MPOBOJUTCS U B HefsiX BopbObl ¢ HABOAHEHH SIMK
H CHHIKEHH S CTOMMOCTH cOPOCHBIX COOpYKeHu. PerynupoBanue noJ0BoU i
H [AaBOJKOB OCYLIECTBJISIETCS ITPOTHBOMABOJOUHEIMU HJIH 3a/leprKHBaI0-
IIMMH BOAOXPaHUJIHIIAMH.

ITo mpono/mKHTeNbHOCTH NepHoja Pas/iHyaloT CJedyioue BUABI pery-
JIMPOBAHHSI CTOKA: CYTOUYHOE, HeleJNbHOe, KPaTKOCPOUHOe, CE30HHO-TOAMY-
Hoe, MHoroJjieTHee. IIpH CYTOUHOM M HeleNbHOM peryJaupoBaHUsX GoJee
WM MeHee DaBHOMEDHBIH CTOK mepepacnpefensercs B HepaBHOMEPHYIO
OTHAauy, TO €CTh NPOU3BOAMTCS 0OpATHOE PEryJHpoBaHHUe.

CyTouHOe peryaMpoBaHHe cToka (pHC. 55) MO3BO/IAET YBETHUUTL KOJIH-
4ecTBO moTpebuTenell 3a CYeT HCIOJAb30BAHMS HAKOIUIEHHOH BOABI B Uachl
MIOHMKEHHOTO BOJOMOTPEO/IeHUs] U 3HAUUTEIbHO CHH3UTh CTOMMOCTb BOJO-
[IPOBOASIIMX U BOJ03a00OPHBIX COOPYXKEHHI. :

BoJoxpaHu/uIle CyTOUHOrO PeryJnupoBaHHsl 3aBepliaeT LUK paGoThl
(HamonHeHue U cpaboTKa) B TeueHue cyToK. [Ipn BojocHaOxKeHHUH mpuMe-
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Puc. 56. HenenbHoe peryJiu-

Puc. 55. CyTouHoe peryJiMpoBaHHEe CTOKa:
poBaHHe CTOKa.

a — rpadux BojlonoTpeGnenus; 6 — cxema pasme-
lewusi pesepByapa CYTOYHOrO PperyJMpOBaHus;
] — BOQO3a6OpPHOE  COOPYXKEHHE; 2 — HacocHas
craguus; 8 — MarucTpasbHblft KaHas; ¢ - peacp-
BYap CYTOUHOrO pery/nupoBanus; § — ceTb.

HSTIOT GacceflHbl CYTOUHOTO PErynpoBaHusl, a /1 HX HAMOJHEHH T HCMOb:
3YIOT HAaCOCHBIE YCTAHOBKH.

Peakue KoneOaHusl pacxofoB B peKe HHXKe 10 TeYEHHIO, BbI3BAHHBIE CY-
TOYHBIM PEryJHpOBaHHEM CTOKa, OTPULATETbHO CKA3HBAOTCA HA PEUHOM
TpaHcmopTe M mpoueccax GOpMHUPOBAHUS pycaa.

HepenbHoe peryauposanne (puc. 56) mNpHMeHseTcs INpH  HalH4HA
o6muX BLIXORHBIX AHefl. BomoxpaHuniulle HEleJIbHOro perysinpoBaHus
3ajiepKuBaeT U3CLITOUHDI CTOK 32 BBIXOJHbIE JHH, B KOTOpbIE norpebne-
Hyie. BOJBI MEHbINE, ueM B padoure. 3a cueT 3TOrO NOBHIIAIOTCS PACKOABI

norpeburenell B paGoune AHU.
[Tonmett muka paGoThl BofoXpaHunuima (cpaoTka M HAKOIIEHHE)

COCTaBJsIET HELAEIO.
KpaTKocpoquoe HenepHoAHYeCKoe peryjJHpoBaHHe CTOKa IIPpHUMEHAETCA

Ha MaJIblX peKkax. HOHYCKPI BOJbI M3 BOJAOXPAHUJUIL IPOBOAAT JAJISI yBEJIH-
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Puc. 57. Ce30HHO-TOIUYHOR PeryJHPOBAHUE CTOKA:

@ — HAa DABHOMEPHYIO HeNpephIBHY!o oTAady; 6 — Ha Hepas-
HOMEpHYIO NpPEepPLIBHYIO OTAAYY.
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yeHHusl ryOMH, HeOOXOAUMBIX TIPH J€co-
CnaBe, CYIOXOACTBE, IPU MPOMBIBKE CKOM-
= JIEHUd ¥ 3arpsisHeHU#, OPraHu3aluuu KyJib-
7 TYPHOTO OTAbIXa H CIIOPTHBHO-03J0POBH-
- i g TeTbHBIX MeponpusTtuil. Ilonyckn s Bojo-
XPAaHWJIMIL NPOBOAAT H B CAHUTAapHBIX
nesx.
R R T Ce30HHO-roj4HOE DEryIHpOBaHUe CTO-
_ o380 ka (puc. 57). BomoxpaHuinma nepepac-
NpefeNsIOT NPHTOK BOABI N0 pEKe B Teue-
HHe rofa uau cesoHa. Ilepmox paGotsl
BOAOXpaHM/IHIIA (IUMKJ HAKOIJIEHHS U cpa-
60TKa) 3aKaHUHBAETCS 3a CE30H HJHU TOL.
B MHOroBojiHble roAbl M3/KLIEK BOAbl cOpachiBaeTcsl W3 BOAOXPaHH/IUINA
B HUKHHE Obed; B HCKIIIOYHTENBHO MAJOBOAHBIE FOAB! GBIBAIOT AeULHTEL
OTAAuH. - -
MmuoroneTtHee perynuposanue (puc. 58) — HamGosee NOJHLIE H CO-
BepIUEHHBIH BHA PEryaHpOBaHH#A CTOKa. [lepepacmpeneneHue cToka pac-
NPOCTPAHsETCs: Ha BeCh NEPHOX PErylupPOBaHUSI, COCTOSIIIHE U3 psila JIeT.

Puc. 58. Muoronernee perynupo-
BaHHe CTOKa.

B MHOTOBOJAHBIE OBl EMKOCTb BOJOXPAHHUJIMINA 3aIIONHSETCA, B MaJio--

BOJHBIE — cpalartbiBaeTcsi. MHOroserHee peryJnpoBaHHe CTOKa Tpefyer
CO3/laHH s EMKHX BOJOXPaHHJIHIL,

Tlpn cmemaHHOM perysiMpoBaHMM CTOKA BOJOXPAHHJIMINE BHICIIErO
NOpSiIKA HCTIOJB3YETCA JUIsl DEerylHpoBaHHsA CTOKa 3a 0ojiee KOpPOTKHE
OTpe3KH BpéMeHH. MHorosieTHee pery/inpoBaHHe cToKa oecreydBaeT
OJIHOBPEMEHHO CE30HHO-FOAMYHOe, HelleIbHOe H CYTOYHOE Pery/iHMpOBaHus.
Bonoxpanunuiie Ce30HHO-TOJUYHOrO PEryJHPOBAHHUS MOMYTHO MOZKET
nepepacrpeienasiTb CTOK 3a HeJeNnlo U CYTKH.

Knaccudukanyio mo sSKCIIYaTALMOHHBIM TIPU3HAKAM A5 CE30HHOTO
¥ MHOTOJIETHErO peryauposanus npeanoxui I1.A. JIamuues. Dta knaccudu-
Kauusi BKJIouaeT 12 BHJIOB CE30HHO-TOAMYHOrO M MHOTOJITHErO pEeryJH-
POBaHHS M HCXOJUT M3 CTPeMJICHHS K palHOHANH3aLUH HCHOJb30BaHUs
130BITOYHOrO CTOKA M O0ecrHeyeHnsl rapaHTHPOBAHHON IOCTOSHHOH OTAAUH
(npocToe peryaMpoBaHHe Ha rapaHTHPOBAHHYIO OTAAUY, HA MAKCHMAILHYIO
OTAauy, Ha NMepeMeHHble OTAAauM, CIOXKHOe JAMCIeTdepckoe M T. A.). Ilpu
CHCTeMe HeCKOJbKHX BOJOXD aHHJIMIL PEFyTHPOBAHIE CTOKA TIOAP A3JE/SIeTCS
HaKacKaJlHOe U BeepHOe. Pasnnuaor KoMIeHcHpyolee pe-
ryauposanne u GydepHoe.

KomMmencupylouee peryiupoBaHue BNPOCTOM cl1yyae ofece-
4iBaeTcst ABYMsl YCTAHOBKAMH: BepPXHSSI UMEET BOJOXPAHMJUINE, a HHXK-
HSI5 OCYIUECTB/ISAET NOAAauy BOALI noTpebuTemo. KoMneHcupyioiee perymnu-
poBaHHe JUKBUAUPYET NEDULUHUT HE3APEryTMPOBAHHOIO CTOKA MEXKAY ycTa-
HOBKAMH J0 BeJIMYMHBI OTAAuH 3a CYeT IOMYCKOB U3 BOAOXPAHHJIMILA.

b ydep roe peryiupoBaHue OCYIIECTBISIOT BOAOXPAHUIIMIILA OTHO-
CHTeIbHO HeOoJIbIIol eMKOCTH. Taxoe peryaupoBalue MpPeIHasHaueHo A1
yCTpaHeHHs BO3MOXKHBIX NMPOCUETOB B NONMYCKaX BOABI K3 BBIIEPACIOJO-
JKEHHOIO BOAOXPAHMJINING, M1 KOMIEHCaluH AepHIHTOB OTAaud B CTBOpE
Bofio3abopa. '
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ITo mMepe Bce GOMBIUETO HCNOJb3OBAHUS €CTECTBEHHOrO CTOKA H €ro
8apery/IMpOBaHU sl BO3HHKaET DS HOBBIX 3a/lad U PAaCUIMPAETCs THIH3AUK A
BHJIOB pery/JHPOBaHUs CTOKA.

§ 3. Pacuernaa oGeCcleueHHOCTh IPH PEryiHpPOBAHHH CTOKA

B npakThke pacueToB LIHPOKO IPUMEHSIOT MeTOAbl MAaTEMaTHYECKOH
CTAaTHCTUKH. [IpH 3TOM MHOTOJeTHHE KoJe0anKs MakCUMajJbHBIX, CPEAHUX
U MHHHMAAbHbIX BeJMUMH CTOKA, OCAJKOB, MCIapeHHs, CKODOCTH BeTpa,
MyTHOCTH M T. [l M300paxaloT KPUBEIMH OOECIeYeHHOCTH, NOCTpPOEHHE
KOTOpHIX BeAyT PasiHuHBIMH crnocoGamu. UYalne Bcero mpH MOCTPOEHHH
KPHBLIX 0GeCMeueHHOCTH HCHOJMb3YIOT MHOrOJIETHHE JaHHble HaGmIofeHHH
3a MPOIWIBIA MEPUOA ¢ HeoOXOAMMOH KOppPEeKTHPOBKOH MX Ha OCHOBE IPO-
rEo3a OyAyuiMX H3MEHEHHH NPHPOJHBIX YCJIOBHH.

OMIHpHYECKUE M TeOpeTHYecKHe KPHBbIE 00eCIeYeHHOCTH XapaKTepH-
3YIOT W3MEHUMBOCTb MCKOMBIX BesuuuH. OfecneyenHocts B ofiieM Bule
npeJicTaB/sgeT OTHOLIEHHE Uic/ia CIyuaeB, IPY KOTOPBIX HCKOMast BENHYHHa
IpeBbllIAeT 3aJaHHYIO HJIM paBHa e, K OOIieMy YHCIY BEJHUMH paccMar-
pHuBaeMoro psja.

[Ipn npOeKTHPOBAHHH BOJOXO3SHCTBEHHEIX O0BEKTOB PasnyHOro Ha-
3HayeHUs] BBEJEHO TOHATHE PacueTHO! 0OecreueHHOCTH B KayecTBE KPUTe-
PH$1 HaREXKHOCTH ONpeJiesIeHH s HCKOMOH BeTHUHHE], U3MEHAIOIENCsT BO Bpe-
menu. HasnaueHueMm pacueTHOH o0eCIeueHHOCTH YCTaHaBAMBAIOTCs BepX-
HHe Wd HUXKHHE MpPeReNbl JOMYCTUMOCTH TPEBBIIEHH ST BeIHUHHBI B YCJIO-
BHSIX 3KcIiiyaTauuu. PacuetHast ofecneueHHOCTb KaK KPHUTepHH Ha/lex-
HOCTH BbIOOpA HCKOMO! BeJHYMHBI UMeeT IIPH NPOEKTHMPOBAHUM JABOSKOE
3HAUEHHE.

Tlpu mpoeKTHPOBAHMH BOAOCOPOCHLIX COOpY:KeHH#l uau namb obBaiio-
BaHHs pacueTHas 00eCHeUeHHOCTb CJHYXKUT BeDXHHM MPeAeJoM IpeBblilie-
HHsSI MAaKCHMaJbHBIX pacXofoB; 3a 3TUM NpefiesoM (B CTOPOHY MEHb-
1ero mpoleHTa OOecrneueHHOCTH) BO3MOKHBI DPas3pyIIeHHs 3THX COOpY-
JKEHHUH. ' , ~

IIpu pacuete MUHAMAJBHBIX ¥ CPEAHHX FOJIOBBIX PACXOJOB BOABI, a Tax-
e BHYTPUrOJOBOTO paclpeienenus CTOKa B KaueCTBe KPUTepusi Haaex-
HOCTH HX ONpellesieHHs] IPHHIMAeTCsl TAKIKE eXerofiHas o0eciedeHHOCT,
KaK BEPOSITHOCTh NPEBBIIEHUS 3TUX BeJHUUHH.

Pacuernast exerofias o0eCcrneueHHOCTb OrpaHHYMBAeTCst CHH3Y JOMy-
CTHUMBIM TIPEJIeSOM NPEBbIIIEHH PacXo0B. YBeslHUeHHe NPOLeHTa eXKerof-
Ho¥ 0fecreyeHHOCTH CBSI3aHO C yMEHbIICHHEM PacXofOB M CHH2KeHHEeM
CTElEeHH HCIOJIb30BAHHS BOAHBIX PeCypcoB.

B yc/0oBHSIX peryJiupoBaHHsl CTOKA yBeJHYeHHe IpoleHTa obecreyen-
HOCTH OTAaun TpebyeTr cosfaHus BOAOXpaHWuIY Goabluefi eMKocTH. Pac-
yerHasl 0OecHneueHHOCTh OTAAuM WHOrJ4A XapakTepudyercss B NPOLEHTax
KaK BepOATHOCTb GecriepeGOMHBIX JIET, B TeueHHE KOTOPHIX MOTpeGuTeIn
YAOBJIETBOPAIOTCSA BOLOH NONHOCTSIO Ge3 mepepuiBa. B COOTBETCTBUH € 9THM
Ha3HAYeHBl HOPMATHBHEIE MPONEHTH 0OecreueHHOCTH.

Cormacro CH 371—67, ofecneueHHOCTh rapaHTHPOBAHHOH OTAAUH
HOPMHpYETCs B 3aBUCHMOCTH OT BU/ia NOTPeOUTENsI H CTENEHH AONYCTHMOCTH
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nepeGoeB B ee Nojiaue 3a JTMMHTHP YIOIHi IEPHOA AJIS Pa3/MUHBIX pafioHOB
M TeMNepaTypHbLIX YCJIOBUE.

HnanasoH HOpMaTHBHBIX 3HA4YeHHH pacueTHOH oGecneveHHOCTH OTAuH
AJIsl IMMHTHPYIOIMX TMepHOOB rojia NpUHHMAeTcs no Tabauue 1.

TABJUIA I

Pacy -
Tpedyemasn cTenent GecrnepeGofiHoft orgaun qesz‘{%ﬁ;{b;oﬁpe%e
HenonycTuM nepepsiB H/AH yMeHbLIeHHe OTJauH 90—97
HegonycTum nepepuis, HO BO3MOMHO KpPaTKOBPeMeHHOE (Ompe-
JieJisieMoe TeXHOJIOTHYECKHMH YCJOBHAMH PaGoThl) CHHKEHHE
NO0fiauu BOMBI /1A MPOMBIMIIEHHEIX [1PeANPUSATHI:
a) MeTalaypruyeckux, HedremepepabaThiBAIOMUX XHMHUe-
CKHX, L5l XO3SHCTBEHHO MHThEBBLIX BOJAONPOBOZOB ) 90—95
6) yrombHelX, TOPHOPYRHBIX, He(dTeAOOHLIBAIOMHEX, MarI-
HOCTPOUTENbHbIX H Jp. ° 856—90
HonycTuM kpaTKoBpeMeHHEIH NEPEpbiB U yMeHbileHHe [OLAuHu
BOJAB 75—80
TenmosnekTpocTaHUKH 856—95
I'nnposaexTpocTaHUUH 85—90
Opouenune 80—85

Hopmarushas exeroanas pacueTHast ofecneueHHOCTs OTAAUH NPH opo-
IIeHHH TIpHBe/JeHa B Tab/kue A5 PafioHOB HEAOCTATOYHOIO YBJaXKHEHHS.
Bosee nonnas rpajauusi pacuetHoil exerofHofi o6ecreueHHOCTH OTAAuU
BOJIBI BHYTPH T'PYIII BOAONOJL30BaTe el H BOJONOTpeGuTeN el MpHHHMaeTCs
coryiacHo Hopmam CH 346—66. .

Pacuernas ofecrmeyeHHOCTb CBsI3bIBaeT pasMepel MOJE3HOA  OTAauu
C eMKOCTbI0 BOZOXPAHUJIHINA H CHJILHO BJHSIET HA CTOMMOCTb BOAOXO3SH-
CTBEHHBIX OOBEKTOB. o

Kpupas ofecrneueHHocTH CTOKa 06YC/IOBIMBACTCS PUPORHBIME (aKTO-
pamu. Kpusbie ke 00ecriedeHHOCTH OT/Jaut, BEPOSITHBIX AeHIHTOB OTHAYH
COpOCOB, KOHEUHEIX HANONHEHHH M HANOPOB OTHOCATCH K PE3YJIbTATAM pe-
ryaupoBanus. IIpu uX NOMyUeHHH HJIH IOCTPOEHHH YUHTHIBAIOT HE TOJIBKO
CTOK H ero U3MeHeHHsl, HO U MOTePH BOJHI, INIAHOBYIO OTAauy, HauaJibHOe
Harno/IHeHHe BOJOXPAHHJ/IHUILA, €r0 eMKOCTb, IPaBHJa pPeryaupoBaHHA.

INpupaBHuBaTh pacueTHyI0 OOECIIEYEHHOCTb CTOKA K pacueTHOH oec-
NEYEHHOCTH OTAAYH B YCJOBHAX PEryJHPOBAHUSI HE CleLyeT.

Pacuetnas oGecrneueHHOCTh TPeSyeT TeXHHKO-9KOHOMHYECKOIO 06OCHO-
BaHHs, KOTOpOe HEOOXOAMMO H NpH HasHaueHuH oCLIMX ee HOPMATHBOB
U TpH OnpeleJieHHH ee MHAMBHAYaAbHO AN KpynHbex o6bextoB. Ho zo0-
CTaToYHO TOYHOEe OfocHOBaHHe OOecrmeyeHHOCTH BCTPEUaeT 3aTpyAHeHHS
H eHHOH MeTOAHKH noka Her. s stoii nemn A. [I. CaBapenckuii peko-
MeHJyeT MeTOJ CHCTeMbl BOJOXO3SHCTBEHHEBIX BAPHAHTOB.

B meTo/le BBLIGNAIOTCS BOAOXO3SHCTBEHHLIE BAPHAHTDI, Pas/IHualomHecs
COYETAHUSIMH DasHbIX O0bEMOB BOAOXPAHMJIMIN M DA3HBIX MOIHOCTEH Hp-
PHIalHOHHBIX CHCTEM, [HADOIHEPIETHYECKUX YCTAHOBOK U APYIHX KOMIO-
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HeHTOB KoMIIekca. KpoMe BOfOX03AHCTBEHHBIX BapHaHTOB, OLEHHBAOTCA
TeXHHUECKHe, TeXHOJIOTHUECKHE U 3KCI1yaTalloHHble MoABapHaHTHl. Jlas
BAPUAHTOB M TOJBAPUAHTOB YKasblBAalOTCSA IJIaBHble MX MapaMeTphl, Onpe-
Jensollie TeXHHKO-3KOHOMHUeCKHe IoKasatend. B uucie oTpacseBbx
BKCIYaTAlUOHHBIX [1apaMeTpoB (MrypUDPYIOT BapHaHTHl pacyeTHoH ofec-
neyeHHOCTH. B pesyJsipTare pacuetoB onpefessieTcs ONTHMalbHOE cOYera-
HUE pacueTHBIX oOeclieyeHHOCTefl 10 BXOAAIIMM B KOMIUIEKC OTpacisiM
BOLHOIO XO35HCTBA.

DTOT METOJ NPUMEHSNCS NPH MPOEKTUDOBAHHHM HPPHIAlHOHHBIX CHC-
TeM ¢ peryJupoBaHHeM CTOKa B YC/JIOBHMAX 3aCYLITHBOro 3aBOJKbS M APY-
THX OpOLIaeMbIX PaHOHOB.

Jlnsi BOLOXPAHUJALL HPPHIALHOHHOrO HA3HAUCHHS BIMSAHHE MOTOAHKIX
ocofeHHOCTEH, YCJIOBHS SKCIUIyaTalMM M BeJeHHS CeJbCKOro XO3dHCTBa
3aTPyIHSIOT YCTaHOBJEHHE CTPOTOH 3aBUCHMOCTH YPOBHS peHTa6€JIbHOCTI’I
CeJIbCKOX0351CTBEHHOrO MPOH3BOACTBA OT ofecleyeHHOCTH BOJOH OpOCH-
TeJBHBIX CHCTEM. YUeT HeCOBIaJeHHs! MaJOBOAHBLIX M 3aCyLIMBBLIX JIeT
(no §I. @. IlnewkoBy) MOXKeT MHOTAA YBEJNMYHTDH IUIOMALb OPOLIEHHS Ha
20—25%.

PacueTHast oGecneyeHHOCTb [OJOBOH OTAAuM HOPMHDYET BepOATHOCTDb
npeBbleHHsT 3aaHHBIX PAacXOloB uaM oObeMa OTAAUH U He OTpaxKaer
nepe6oeB BOAOCOTAAYM WM HX NPOJOJKHMTENbHOCTH. Mexay TeM o6beM
HeJl0faHHON BOJDI, a TaKXKe BEJIHUMHA U NPOAO/IKUTENBHOCTh Mepefosl Npu
OpOILEHVH HIPaioT pelamulyio poJb.

INo Mepe pocTa BOZOOOeCIeueHHOCTH peHTabebHOCTb CHCTeMbl BO3pacTa-
er. JlonmonuuTesabHbI 00beM 3aperyJupOBaHHOrO CTOKA NO3BOJSIET NONAY-
YUTh JONOJHUTEIbHbIE IPHPOCT OPOIIAEMON MIOIAAY H BHIXOJ, IPOAYKIHH.

Fxasa II. BOTOXPAHIJIAIIA

4§ 1. Tunpr DAOTHHHBIX BOXOXPAHMJIMIIY

Haub6osiee pacnpocTpaHeHEl BOJOXpaHMJAHIIA, 00pasOBaHHHE IJIOTH-
HaMH, NePeropa’KuBaOMUMHE ROMUHBI DEK, HJIM NPHUIJIOTHHHBIE BOAOXpa-
auanma (puc. 59).

BonoxpaHH/IHIIA C/yKaT AJ1s1: CO3[aHH sl 3anaca BOjbl, rapaHTHpyIOWero
GesneduuuTHOE cHaGXKenHe norpebuTeneli; TpaHCPOPMALMU PACXONOB Ha-
BOJKOB M TOJIOBOAMH; OCaXKAEHHUS BJICKOMEIX M B3BCLIEHHHIX HAHOCOB.

Toanop BJeueT 3a co60i NOAbEM yPOBHEH BepXxHero Gbeda, yBeauyenue
CYJOXONHBEIX [VIyOHH, CO3/1a€T HAIOp Ha THAPO3JNEKTPOCTAHIHUAX, y/Aydlla-
€T yCJIOBHSI BOJ03a60pa NPH OPOUIEHHH W BOXOCHAGKEHHH.

Ha BHIGOp MECTOIONOKEHHS CTBOPA NOATIOPHLIX COOPYKEHHH H BeIHYH-
HY €MKOCTH OKa3BIBAIOT BJIHSAHUE TONOrpausl, reoJorus U rufporeo/Iorus,
HKOHOMHKA, KJIMMaTHUYECKHe yCJIOBHS.

BosmoxHasi eMKOCTb BOJOXPaHUJMIILA B OCHOBHOM 3aBHCHT OT TOIOrpa-
¢uu yuactKa pekH (YKJOH, OUepTaHHE B IJaHe [OJHMHBI, OTepeuHble pas-
Mephl, peabed). Ilo ajuHe peKH yc/OBHA CTPOMTEJNbCTBA BOAOXPaHHJIHLL
H3MEHSI0TCA. .

Bonoxpauuiuia KiaaccHQUIMPYIOT 1O Py NPH3HAKOB.
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A. B. Asaksn u B. A. Illapa-
TIOB BBUIEJAIOT NSITh OCHOBHBIX
THIOB BOXOXPAHUJIMII: PABHUH-
HBI€, IPEATOPHEBIX H IJIOCKOrOp-
HbIX O6sacTef, ropHele, o3ep-
Hble, HaJHBHBIE. ¥ DaBHHH-
H bl X BOLOXPAaHHJIHUIL PYCJIO 3a-
HHMAaeT TOJIbKO YacTh J[OJHHBI,
B I1aHe OHO H3BHJIKCTOC, MNOii-
Ma C TNOHHXKEHHSIMH H CTapo-
peubsaMH, mpeo6JiafaeT acHM-
MeTpHust Geperos. B pesyusbrate:
NOANOpa BOAA 3amOJHSET pyc-
/10, MOAMY, HH30BBIE YYacCTKH
NPHTOKOB M YacTb ruAporpacdu-
yecko#t cern. Ilpu. HeGosbIINX YK/IOHAX, XapaKkTepHbIX AN paBHHHHBIX
YCJIOBHit, CO3[laHHEe BOLOXPAHHJIMIL CBA33aHO ¢ GOJIBLIIMM  3aTON/IeHHEM
H NMOATOIVIEHHEM B COOTBETCTBHHM € IJIOMIAJbIO 3epKasia. Bhicokas men-
HOCTb IO¥IMEHHEIX 3€MeJib, HEeOGXOIUMOCTD B TilepeHoce Hace/IeHHbIX- Ty HK-
TOB, BXKHBIX OGBEKTOB HE NO3BOJSIOT NOJHOCTBIO HCIIOJIB30BATH CTOK
H OrpaHHYHBAIOT OTMETKH TOATIOPHBIX COOPYIKEHHH Ha CPEIHHX M Kpym-
HBIX pekax. Beicotnas ormerka mogmopa JUMHTHDYETCS 3KOHOMHYECKUMH
yeaouamu. ['ny6uner naxogatess B npenenax 15—95 4 (MakcHMaJsIbHBIE)
H 5—9 u (cpexntue).

Ha pasuunnbix BOmoxpanmnmax NPOUCXOAHT PE3KOe H3MeHeHHe
UIMPHHBL 3€pKaJsia NPH CHHXKEHHH YDOBHsI 10 OTMETKH OCHOBHOLO pycaa.

Bopoxpanuinma, Kak npasuio, umeior GOJIbIIYI0 €MKOCTb M HCIIOJb-

8YIOTC51 B. KOMILIEKCHLIX LeasiX. K BOXOXpaHMMHIIAM paBHHHHOrO THIA
otHocaTcss KyifiGeiuesckoe, Humisiackoe, Pribunckoe. .
" Bomoxpanuauma OpPeAropHEB X H OAIOCKOTODHBX 06-
J1acTell XapaKTepH3YIOTCs 60MbILHMU ryyGHHAMH H 3HAYHTEJbHOMN cpabor-
KOH, HeGOJIbLIOH nepepafoTKoll Geperos, He3HAYHTETbHBIM 3aTonJIeHHeM
H TIOATONJICHHEM TEDPHTOPHH, & TaKiKe 3aTPYIAHEHUSIMH B CebCKOXO3Hi-
CTBEHHOM OCBOEHHH IIPUGPEKHOH 30HbI. _

L opHBle Bojoxpanuanma umeror CIefyolue 0COGEHHOCTH : - TI0TIe-
PEUHBI IPODHIIL JAOIHHEI FOPHEIX PeK OGBIYHO COBNANaeT C PYyCJOM, OH
MOZKET UMeTb BHJ y3KOrO KaHbOHa; CKJIOHEI GEPEroB KpyThie, HepexrKo cTy-
TI€HYAThIE, PYC/IO PEKH CIaGOH3BHIHNCTOR, 6€3 MOHMDI; IpH cpaboTKe MJIO-
INanH sepKajia U3MeHsAIoTes Hepesko. Pacxoap! Bofsl, niomans Bojoc6Gopa,
aMILUTya KOJIeOaHHH ypOBHel MaJIble, B TO BpeMsi KaK YKJIOHBL H CKOPOCTH
TeUeHHs 3HaUHTe]bHEIE. Peka TpancmopTupyer 1o IHY KpyNHBIE (paKkIu
HAHOCOB, BC/ICACTBHE HEro BONOXPAHHJIHUIE IIOABEPIKEHO 3aHECEHHIO.

B s1ux ycaoBusix A1s cosnamus 6016108 eMkoeTH HeOGXOIUMO BO3Be-
A€HHE BBICOKOH IVIOTHHBI. 3aTorisgemas IO, TNOATOIVIEHHE, TIepepa-
Gorka Geperos, QUILTPALHS U3 BOAOXPAHHIMINA pH NpaBH/IBHOM BBIGOpe
cTBOpa HeGouabwie. [IpH HAMHYUM CeHCMHYHOCTH KanuTalibHble 3aTPaThi
N0 TUJPOYy3/y BO3pACTAIoT, ’

Puc. 59. I'nau Bogoxpanumnma (a) u cxemarn-
HecKHil mpojobHbll npobrin BOJAOXPANHIH-
ma (6):

I— nnoTuHa; 2 — MepTsEly o6beM; 8 — ypoBenb MepT-
BOro ofbema ¥YMO wan MITY; 4— fonésnan emcocTs
BOROXPAWHJINULA] 5 — HOPMAALELITT MoAnopnuili Ypo-
BeHb; 6— eMKOCTh (DOPCHDOBKM; 7 — %J)cpcupoaal—mhlﬂ
noAnopukell yposens P®ITY.
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Mo xommiekcy npusHakor

OsepHBl e BONOXPAaHHJHIIA SBJAIOTCA HauboJiee SKOHOMHYECKH
s(dertiBHEIMA. OHH XapakTepH3yIOTCs TeM, YTO 3aTONJIEHHE M MOATOM-
JieHye HeGosblIMe, cpaboTKa HeBeIHKa U TIPH OTHOCHTENbHO MaJbiX MNMOX-
nopax B HUX 3aJepKHBAIOTCS 3HAUYHTeNbHblE OGBEMbl BOJB JJIs1 TIOCJIE-

CIOJIb30BAHHUA. i
lemll(uzro(jloipaﬂmnmaM o3epHoro Ttuna orHocstcs Mpxyrexoe (Bafikanb-
CKOe) ¥ MHOTHE ApyTHe, CO3jaloue NOAHOp 03epaM. ]

BonoxpaHuJHIma H a 1 U B H OT O THIA NPHMEHSIOTCS IVIaBHBIM 00pa-
3om npu opoireHuH. [1pu TakoM THIe yMeHblIaeTcsl yrpo3a OEICTPOro 3aHe-
CeHHsl M 3aHJeHHs] BOROXpaHuaui,. [lofo6HbIe BOLOXPaHHJIHILA HAXOAATCA
B Kuprusuy, Typxmenuu, YsGekucrane (HusoBbst Amyaapen).

Ha opocuTenbHEIX KaHalaXx HHOTAa CO3JAIOTCA Boznoxpamx«umm\;x< umi
BHYTPHUCHCTEMHOTO DeryJupoBaHHs (Hanpumep, XaysxaHckoe Ha Kapa

KaHaJe).
KYMéKgx}KHEM Tezxem/m PeK yCJIOBHSI 1Jil CTPOUTE/BCTBA KPYIHBIX BOAO-
XpaHu/uiL MeHee GraronpHATHBI, TaK Kak TPeGYIOTCA 3HAUHTE/bHbIE
0o0Ba/oBalysi pyces /s NPELOTBpalleHus 3aTOMICHHHA GOMbIIMX TeppH-
TOPEe; 6pas3oM AJs Opo-

BonoxpaHuJHIa B HH30BbAX PEK CTPOAT IJIaBHEIM 00pasoM p
IIEHNs pHca, MOJZepKaHusl GIH3KOrO K €CTeCTBEHHOMY BOJHOTO peXHMa
NMofMEHHBIX 3eMeJb B HMXKHeM Obede M cO3[aHMsI YCJAOBHH AJs Hepe-
cTa pHIOHL.

§ 2. OcHoBHBIE €MKOCTHI M HOpPMATHMBHBIC YPOBHU BOHOXPAHUIAINA

Ilpn THAPOTEXHHYECKOM NPOCKTHPOBAHUH HODMATHBHEIC YDOBHH YacTo
HasbIBaloT ropusoHTaMu. OTMETKH YPOBHEH OTHOCAT K CTBOPY BOLOXpaHH-
JavmHo maotHHel. OTMETKY 3epKaJia BBepX 110 BOJOXPAaHHJHILY [TOBLIIAI0T-

OH mozropa.
“ HHOOJ;(GI?;;IIZHH eM:{IOCTIi Vars B MepTBLII 06beM V, , Onpenensiior OCHOBHEI®
pasmepbl BooXpaHHuHIIa (cM. puc. 59). ITosesnas eMkocTb ofecnieurBaer
NIPOLECCHl PEryJ/JIMPOBAHHSl CTOKA M MpejHasHaueHa JJs MOLAEpIKaHHUS
rapalTHpOBaHHON OTAAuM 3a pacyerTiibie HHTePBaJbl,BpeMeHH.

Besuumia no/ie3HON €MKOCTH 3aBHCHT OT MPOJOJIKATEbHOCTH Peryn-
pOBAHMA (CYTOUHOE, CE30HHO-FOAUYHOE, MHOrOJIeTHEE) H H3MeHSeTcsl B
wHpOKUX npefenax. [Ipu MHOrO/IETHEM PeryJHPOBAaHHH CTOKAa BOJHI NOJIE3-
Has eMKOCTh BOJOXDPaHHJHIINA IIPH HEKOTOPHIX METOJaX pacyera Moapasje-
JIsieTCs Ha JiBe COCTaBJIAIOUIME eMKOCTH — Ce30HHO-TORHYHYIO H MHOTOJIET-
HIOIO. )

Ce30HHO-TOMYHAST COCTABJAAIOLIAA IOJNE3HOH €MKOCTH CpaﬁaTbIBaETCil
€XKErofHO H BLINOJHACT POJIb PEryJATopa HU3KOrO CTOKa B MaJOBOXHBLIA
JUMUTHPYIOWIHE ce30H rofia. PexxuM cpaboTKU MOJE3HOH €MKOCTH MOAUH-

JaM peryJ/JHpOBaHHS.
HeHHIII)EIa]ﬂa,zTaJ]prOMyﬂpé)éKTHpOBaHHH MHOTJa HasHAYalTCA PaCUETHLIE HH-
TepBaJbl (CPYNMbl) HANOJHEHHH, KOTODBIMH BOLOXDAHHJIUINE HIEJHTCS Ha
pasJnuHble 30HH OTja4. Hanonxennem HaseiBaeTcs OGbeM BOAMI, HAaXOHA-
fMiics B BOLOXPaHHJMIIE Ha JIOGOH MOMEHT BpeMeHd. MepTBEIM 06HEMOM
HA3LBAIOT NOCTOSTHHBIM O0DBEM, KOTOPLIH HENOCPeACTBEHHO He yYacTBYET
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B PEryJHPOBAHHUH CTOKA H He NOLJ/IeKHT cpaboTKe B HOPMAJBHEIX YCIOBUAX
SKCM/IyaTalMH, HO UMeeT 60JbIIOe MpaKTHYeCKoe 3HaUeHH e JJIsl [IOfepKa-
HUS YCTOHYHBON paboThl BOAOXPAHUJHILA.

Ilpn Ha/JM4KK B IVIOTHHE JOHHBIX OTBEpPCTHH MepTBHIA 06BeM HAIHTCH
Ha JBe yacTH: 1) o6bem HHKe OTBEpCTHI, He cpaGaThIBAEMBIH CAMOTEKOM;
2) o6beM Bblllle OTBEPCTHH, Illeé HCMOJNb3YeMBII B HOPMANbHBIX YOJAOBHAX
3KCIIyaTalHH. :

B HcKIOUHTE/NIbHO MaJIOBOLHEIE TOLBI NOCJELHHH 06BEM MOXKET YacTHY-
HO cpabaThiBaThCad INPH TEXHHKO-DKOHOMHUECKOM OGOCHOBAHMH IeJje-
Cc006pa3HOCTH 3TOH cpalOTKH.

[IpenenbHBIMH YPOBHSIMH BOJAOXPAHMJIMIIA, OrPAHUYHBAIOMIUMH 10~
JIE3HYIO €MKOCTb, fIBJSAIOTCA HOPMaJIbHBIH MNOANOPHEIA. . ypoBenb (HITY)
fi yposenb mepTBOro o6nema (YMO).

HopMa/nbHBIM NOANOPHBEIM YpOBHEM HA3BIBAETCSl NPOEKTHHIH yDPOBEHb
HanoJIHeHHsT BOAOXPAHU/IHNINA, OTPaHHYNBAIOLIME CBEPXY MOJE3HBIH 06BeM.
HITY MOxeT nomIepKHBaThCs NMOANOPHBIMH COOPYXKEHHSIMH JJIHTENbHbIH
nepuoy. Ilpumenutensno k HITY paccunTrBaoT coopy:KeHHs, BXOASIIHE
B COCTaB BOAOXO3AHCTBEHHOH yCTaHOBKH, ofecreuuBawomeit paGoTy BoJO-
XPaHUJIMINA; ONPENeNsIoT CTOUMOCTHBIE NOKA3aTe/H; YUHTHBAIOT BOJHOBOE
BO3AEACTBHE; Ha3HAUAOT NIyOHHY CPaGOTKH JJ/1sT HODMAJbHBIX YCJIOBHH
akcruryaranu. Ot ormerku HITY ¢ yueroM KpHBOH NOANOpa BHIYHCJISIOT
yiuiep0, HaHEeCEHHEIH HapONHOMY XO3SHCTBY 3aTOIJIEHHEM, MOATOILIECHHEM
U nepepa6oTkoil Geperos. IloBbileHHe ypoBHS BogoxXpaHuauma Haxg HITY
B HOPMAJIbHBIX YCJOBHSAX SKCILIyaTallMH HEJONYCTHMO, 88 HCK/IOUEHHEM
KPaTKOBPEMEHHBIX MOJbEMOB YPOBHS BCJEICTBHE BETPOBOTO HATOHA.

BriG6op ormerku HITY — HanGosee OTBeTCTBeHHasi 3ajaya IPOEKTH-
poBanua. OT NpaBHJALHOrO Ha3HAUEHHS €€ B 3HAYUTENbHON CTENeHH 3aBH-
CAT PAIMOHA/IBHEIA PEXHM HCNOJNbL30BaHUS CTOKa, YIOBJIETBOpEHHE IJIa-
HOBO# 0TJauH, paboTa coopy:KeHHH, ux rabaputsl 1 pasMemenne. OTMeTKy
HITY ycTaHaB/IHMBAOT Ha OCHOBE TEXHHKO-SKOHOMHYECKHX DAaCUeTOB pa3-
JINUHBIX BapHAaHTOB.

KpaTkoBpemeHHOe MOBBILEHHE YPOBHA BOLOXPAHHJIMINA HaJ OTMETKOH
HITY nasbiBaercs ¢opcHpoBKOit. POPCHPOBKY YPOBHEH MJIA KpPYMHBIX
0GBeKTOB JONYCKAT TOJNBKO B C/lydae HEBO3MOMKHOCTH HPOIYCKA.pacxo-
LOB BCEMH OTBEPCTHSIMH THAPOY3Ja (TypOUHHI, NOHHEE OTBEPCTHS, LLTIO-
8bI, BOJ03a0OpHble ycTpoiicTBa). He npenycmorperHoe NpoekToM npeskie-
uue yposueft Han HIIY paBHOCH/IBHO NOBBILIEHHIO €r0 OTMETKH H HeJo-
MyCTHMO.

IIponomxurenbroe npesbimenne ormerkdn HITY nanocut ymep6 :a-
PONHOMY XO3SIHCTBY, yBeNHUHBAET ILIOAAb 3ATOMJSEMOH, OATOMISEMOMN
TepPHTODHH B BepXHeM Gbete. 9TO mpexie BCEro 3aTparuBaeT HHTEPECH!
CeJIbCKOro XO3fHCTBA M He MOXKET OIPaBIbIBATLCA Jax<e GOJbLIEH peHTa-

6GebHOCTBIO MEepPONPHATHS . :

Paawmep yiepGa oT rube/ 0CeBOB B pesybTare (OpCHPOBAHHS YPOBHS
HITY IlumasHCKOrO BOJOXPaHMJHMIA HA CPOK cBHIue 15 nueit 3a 1955—
1957 rr. BeIpakaeTcs B COTHSX ThICAY py6Jei.

MuHEMA/BHBIA  NOATIOPHBIH  YPOBEHb, OrpaHHYHBAIOWMI  MepTBbI
o0beM CBEPXY, HAa3bIBAETCA yPOBHEM MepTBOro oobeMa. YMO npencrapasi-
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eT OfMH U3 BAXKHBIX NapaMeTpoB pery/iupoBaHus, H npaBUJbHBIA BBIGOP
ero OTMeTKM HMeeT 6oJibuIOe 3HAYCHUE. ;

Jlnsi BOZOXPAHHJHIL, KOTOpbie OGC/TYHBAIOT OPOUICHHE HJIH KOMMY =
HaJbHOE U TMPOMBIIVIEHHOE BOLOCHAGIKEHHE H COOpYNaloTCA Ha pekKax,
TpaHCHOPTHPYIOMEX GOJIBIIOE KOJIHIECTBO HAHOCOB, I B FOpPHBIX M Ipej-
ropHbIX pafioHaX, HJH Ha BPEMEHHLIX M MaJBIX BOJIOTOKAX, pealomuM
ye/10BHEM JIS HAXOXKACHHS MEPTBOrO ofbeMa CJIYKHUT 3aiJ/IeHHe BOAOXPa-
musna. FaHOCH, aKKyMyJHPYscb B BOIOXDaHHMJIHLLE, MOCTENEHHO 3a-

10T €ro eMKOCTb.
HOHE’JIIH TOr0 YTOGH BeCh KOMILIEKC COOPYKeHHH 110 PeryIHpOBaHHIO CTOKA
paboraJ B HOpMA/bHBIX YCJIOBHAX M B TEUCHHE NPOJOJIKHTIBHOTO Bpe-
MeHH, HeOOXOIMM GO/IbLION 3ariac eMKOCTH, AOCTATOUHBIM M5 AKKyMYJIH~
pOBaHUA HaHOCOB Ge3 yMeHbIUEHHs INOJIESHOrO oObema. JroT 3amac em-
KOCTH TIOCTOSTHHO COKpallaercs MO0 Mepe 3aHeceHHs, a CJIe0BaTeNbHO,
yMeHbIIAeTCS W PEryJIupyIollee SHAUCHHE BOJOXPAHUJIHNIIA, IKCIIYATalHMA
KOTOPOTO MPOMCXOAHT B HEHOPMABHBIX yeaosusix. Otnaua npu 3TOM CHH-
yKaeTes. 3auJeHHe Bo;LoxpaHmpéma — MPUPOJIHBIA TPOLECC, €ro Heab3sd
b, HO MOMKHO OCJIabUTh.
rIpeIIEIO; %paaxl:;gm’{blx peKax ¢ OTHOCHTENbHO HeGObIIMM KOJHHECTBOM HaHO=
COB NPOIECC 3aUJIEHHs H 3aHECEHHs BONOXPAHHMIMIL IIpoTeKaeT MeJ/IeHHO,
MUHUNVAMLHEI TPORKTHBIH YPOBEHb OMNpeNe/sercsa JpYTHMA YCJIOBHAMY .

[MocJeauuil B 3THX YCJIOBUSAX Ha3HAUAOT, HCXOIA U3 TpeﬁuOBaHI/II/I obec-
[leyeHHs] MHTEPECOB BOZOMOTpeGUTe el H BOAONOIb30BATEICH 1 KOHOMH =
gecKofl 11e1eco06pasHOCTH MX YAOBJICTBOPEHHI. I[Tpu TpaHCHOPTHOM HC-
Honb3oBanii Bojoxpanuimma YMO onpenessor Kak MUHHMAJIbHLIN Ha-
BUrCALMOHHBIA YpOBeHb, MO KOTOPOMY ofecrieunBaloTesl HEOOXOAHMBIC [Jy=
GUHBI, NPUHATHIE A8 BOAHOTO MYyTH. o 4aToiﬁl )K€ OTMETKe pacCUMTBHIBAIOT

1030B, NOAXOABI K IIPUCTAHSM.
noplczlr;l [:c?)loxpa’ﬂmnmax rmﬂppoaJIeKTpOCTaHuHﬁ YMO  cootercTBYeT
OTMETKE MaKCHMAJIBHO JONYCTHMOH TIyOUHBI cpaBOTKH II0JIe3HOH eMKOCTH
M8 YCJOBMH TMOJJIepKaHHsl Hamopa. Doabiuasi cpaboTKa CHHXKaeT Haﬁxop
¥ TNPUBOJHT K NajieHHIO MOIHOCTH H BBIPaBOTKH 3JIeKTp09HepI‘I/IH.y J\}lm
3afope BOJABI Ha OpOLIEHHE cunoaaqeﬁ ee ‘Ha y4acCTKH ca1v£0TeKon/[6
HepeJIKO Ha3HAUAIOT U3 yC/IOBHH KOMAH/I0BAMH 1 nponycimon cnocovﬂocm
coopyeHu#i. MuHEMaJIbHbE YPOBHH I NIPOMBILIJICHHBIX H KOMMYyHas
HLIX BOJ03aGOPOB H TEMJIO3JEKTPOCTAHIMH PACCUNTBIBAIOT, HCXOAA H3
ycJIOBHA OfecreyeHust MPOEKTHOH rapanTHpPOBAHHOH OTAAYH. Munumasbe
HbIil ypOBeHb BOJOXPAHH/IUINA B SHMHHH NIEPHON Ha3HayaloT C Y4eTOM BOJO-
craGiKenus B CTBOpE NOANUPAIOLIEro THAPOYys/d, SUMHEro OT"CTOH CYLOB,
asificTBA U THJAPOIHEPTETHKHU.

pblé;’gl(;%e}:xi MepTBOro oﬁbpema U peryJupoBaHHH CTOKA COOTBeTCT;]}\]/;%
oTMeTKe fpejBecenHell cpaGOTKH BOAOXPAHH/IHILA. Bii6op OTMETKH

W3 CaHHTAPHBIX YCJIOBHE NpelycMaTpHBAET MOIEpIKAHHE TpefyeMOro Ka-
yecTBa BOJBI M HEAOMYILEHHE MaJIsipMOTeHHON OGCTAaHOBKH BOJIH3U HACEIEH-

<TOB, 30H OTAbIXa M TYpH3MA.

HHXHE?;Hépaéc;TKe BOZOXpAHUJIHINA B JIETHUil NePUOJ BOIMOKHO o6pasoBa-
Hue B PHOPEIKHO 30He HENPOLYKTUBHEIX MEJIKOBOLMH C rayOnHaMH MeHee
9 u. Hanuuue MeJKOBOAUH H 3a60/0UEHHOCTH NPUBOAUT HE TOLKO K yXyIL-
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LIEHHIO KaueCTBa BOABI, HO M K CO3NAHHMIO YCJOBHE /ISt Pa3MHOXeHHS Ma-
JIIPUAHBIX KOMapos.

IIpH NpOeKTHPOBAHKMH B 3aBHCHMOCTH OT MECTHBIX YCJIOBHil NpeaycMar-
PUBAa€TCs: HCMOMb30BAHME MEJKOBOAHME I0J MOCEBHI BJIaro/IIOGHBEIX KOp-
MOBBIX KyJBTYp, pa3BeleHHe PBIGLI, BONOMIABAOMEH NTHIIH, oprasusa-
LM SBEPOBONUECKHX (epM (OHAATPA, HYTDHS), AJS Uero HaMeyaeTcst 06-
BAJIOBAHHE MEJKOBOAHII, CO3NAIOTCS CAHUTAPHDIE 30HHI Y HAaCeJeHHBIX NyH-
KTOB H B MECTaX BOJ03a6ODHBIX COOPYKEHHH. Ilpu atom pacemaTpusaeres
TIpOTHO3 KayecTBa BOABI pH ¥YMO. B 06xuThix pa#oHax nis BogocHaGKe-
HHS U3 BONOXPAHHIIHILA C @MKOCTbIO MeHee 5 xu? [POBOASAT NOJMHYIO OYUCTKY
€ro Joxa.

M3 canurapueix ycsosuit IIpH OTCYTCTBHH BO3MOXKHOCTH CEJbCKOXO-
351CTBEHHOrO HJIH PHIGOXO3SHCTBEHHOrO OCBOCHIHS MeJIKOBOAME C riry6H-
HaMH MeHee 2—2.5 u miomanp ux o6BaJoBBIBatOT. st NMPYIAOB H MEJKUX
Bogoxpaunnu A. M. Monnosanos PEKOMERNYeT He JONMYCKATh TOTO, YTOGL!
30Ha JIMTOpaau (IpHGpPEeXKHOro MeJTKOBOABS) COCTaBJsAIa GoJlee 256—30%
OT ofIel HX nJomagy.

B'cymectByiomux u cospabaembix BOJOXpaHHJIMIIAX, HCNONb3YeMbIX

B KOMIIVIEKCHBIX LEJaAX, cpennue I‘.)]y6HHbI H3MEHAIOTCA B OINPOKHUX npe- -

nenax (or 2 1o 90 x u Gosee). axke B MeJKHX BOJOXPaHHJ/IMIIAX HAaHGO.Ib-
wHe rIyGHHBL y CTBOpPA IJIOTHHEL peZKo GrBaoT Menbine 10 .

[lonu:kenue yposns Bomoxpanumuma Hme YCTaHOBJIEHHOH OTMETKH
¥MO BooG1ie BO3MOKHO, HO 3TO NPHBOAHT K HAPYILIEHHIO ONTHMAJBHOLO
PEMHMA PEry/IHPOBAHUS HJIH YXYAUIEHHIO PaGOTHI OTHENBHBIX COOPYIKEeHHil.
Huorpa cumxenne ormerox BOAOXpanunia HHxke ¥ MO Beero na HeCKOJIBKO
ACCATKOB CAHTHMETDOB, No AanHEM A. B. ABaksna u B. A, [Mapanoza,
OCTOXHACT 3UMHHI OTCTOH CY0B, MOXKET NPHBECTH K nocajke CyIoB B 3a-
TOHaX Ha JHO, 3aJepKUBAET 3alOJHEeHIe BOJOXPAaHH/IHIIA H yXYAUIaeT
paGoTy BOA03aGOPHBIX COOpYIKeHMUi:.

YPOBHH MEPTBOrO 06beMa Ha3HAYAIOT BhIIITE OTMETOK BOLONMPHEMHEIX OT-
BepcTHH TypGHH, BOA03a0OPHEIX COOPYKEeHHi], OpPOCHTE/IbHEEX CHCTEM,
NPOMBULIIEHHOTO H KOMMYHAJbHOrO BOLOCHAGKEHHS, CYTOXOAHBIX KaMep
WJIIO30B, HHXHEH KPOMKH KDEIIEHHs OTKOCOB SalHTHBIX COOPYIKEHHI],
[lpu BomoxpanutMmax kommiexcuoro HasHavyeHHs oTMmeTkH YMO Bol-
UHCJISIIOT HA OCHOBAHMH T€XHHKO-9KOHOMHUUECKH X pacyeToB, eCqH OHM He
NpOTHBOpEYAT yCJOBHAM 3aMJIeHHs BOZOXpaHHJIMIIA.

Briue HITY pasmemaercs emkocrs Gopcuposrm Vy, koropas samod-

HACTCA BPEMEHHO H CJIYXKHT J/I1 CPE3KH MAKCHMAJIbHBIX Pacxoxos moJio-
BOIMH H NIABONKOB B LEJIAX YMEHbIIEHHS] pasMepoB BOZOCGPOCHBIX COOpY-
xenui. [Ipu cnage BHICOKHX BOx emkocTs ¢opcHpoBKE HeMmenIeHHO OrO-
PAXHHBALTCA, TaK KaK COOPYMKEHHA THApOySna me IIPUCIOCOGJIEHE! K
paboTe B MOZOGHBIX yesoBHsX. Ecnty BOJOXpaHUJIMIIE MPEIHASHAUECHO AJIS
Gopb6bl ¢ HABOXHEHUSIMH Ha HIKENeXKAIEM yuacTKe pexH, TO ONnoOpoKHe-
HHe eMKOCTH MOXKET GBITb NMPOOJIKHTENbHBIM. B 5THX C/IyYasx NPOBOASAT
ClIelHa/bHble DPACYETHL.

- Ilpornsonarogounas emrocTs B 3TOM Clyuae Je/IMTCs Ha yRpaBJiseMylo
H HEynpaBJsgeMyro yacth. EmKocTb, KoTOpas HaxomuTes: Hipke OTMETKH
BOLOCJIMBA CO CBOGOJHEIM MEPETHBOM BOJbI uepes rpeGeHb HJIH 10 BepXHeit
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KPOMKH 3aTBODOB, HA3bIBAIOT ympasisemoli. HacTb eMKocTH BbIlIE OT-
MeTKH rpebHs BojocsauBa (npu OTCYTCTBHH 34aTBOPOB) HJIM HaJ BerHEPi
KPOMKO# 3aTBOpa CUMTAIOT HeynpasaseMol. Ee orMeTka 3aBHCHT OT Bepo
ATHOCTH NPEBLILIEHHsT MAaKCHMaJbHBIX pacxofioB. PacrnoJioxeHne BOROC/H-
BOB HIKe orvmeTkn HITY uoGopynosauue HX 3aTBOPaMH NO3BOJAIOT YMEHb-
LIATh HEYNpaBJAsSeMylo 4acThb EMKO6CTI/I(D NpH YCJAOBHH, UYTO OTCYTCTBYET
Tb HABOAHEHUS] B HHXKHeM Gbede.
onag/};oozfm HH}IiLHeI‘O Obecha BJIMSIIOT Ha PeXUM CYIOXOJACTBA, MOMIHOCTE
['9C u wopmupylorcs. BBoAATCS Takike OrpaHHYEHHS] B PEXKHM XOJOCTHIX
c6pOCOB. YeqbHble PACXOALL BOAL Ha | n02. #, cOpackiBaeMble COOpy}KeI-II_II/IH-
MH B HHXKHHE Obed, OrpaHHUMBAaIOTCS BO M30eXKaHHe pa3MbIBOB pycaa. [Ipu
CYTOYHOM H HEJJIbHOM DeryJMpOBAHHAX YCTAHABIHBAIOT MAKCHMAJIBHO
JOMYCTUMYIO BEJMUMHY BHYTPHCYTOYHLIX KOJIeGAaHWH ypOBHEH Humﬂerg
6nedba. TTogmepkUBaiOT cCaHUTapHBIE MUHUMYM PacXoa0B, 06CcneunBaIoLIH
He ToJIbKO 6ecnepeboiiHylo paboTy Bon03abopos, ;I:Iacnonmxemxblx Ha peke
HHBl, HO H KaUeCTBEHHHIH COCTAB BOJHI.
HHHEJI;UISC;FOHH;EHHH MOHMEHHDIX YUaCTKOB BeCHOH B HITEPecax CeNbCKOro
U PLIOIOrO XO03siHCTBA MPOBOLSIT CrEUHAJILHBIC NOMYCKH. B nepuop nonyc-
Ka IOJIOBOJAUH U NaBOLKOB MaKCHMAaJbHBIA ypOBeHbh HHXKHero 6heha Ha3Ha-
OBHIl HENONYIIeHUS HABOLHEHUS.
qa}O}TIaH%génmaxcuMaﬁbHZIﬁ yPOBeHb HHsHero Obeda B pasHble NEepPUOALE
rojla He JOJIKEH MNpEBBIIATH ONpelesNeHHLIX BeJHUHH, O0ecrneuvBalomyx
3JIEKTPOIHEPTHH. . .

Bblpég%g B?(O}lapB pg}(y CYJO0BO{l gepHBalUH MHHHMaJIbHbIi yPOBEHb
BBIOHPAIOT U3 YCJOBHSI IIPOINYCKa CYAOB ONpPele/eHHOH OCaiKHy.

§ 3. Yuer BeTpoBOro BOJHEHUA NpPH HABHAYCHUN OTMETOK rpedHa
COOPYREeHT

UepenoBanue BajoB U BHAaAMH B ONpEAe]CHHOM HalpaBJeHHH Ha cBo-
GOHOH NOBEpXHOCTH BOJOXPaHMJHIA, BO3HHKAWOIIEE MO BO3LEHCTBHEM
BeTpa, HA3bIBAETCS] BETPOBEIMH BOJHAMH. )

OcHOBHBIMH BOJHOOOPA3yIOLUMH  (DPAKTOPAMH, OMpeNe/IsIOLHMH Bbl.
COTY, AJIMHY H KDYTH3HY BOJIH SIBJSIOTCS: CKOPOCTh M HAIIPABJIEHUE BETPA;
pasMepbl 4 OuepTaHue B [J1aHe BONOXPAHHJIHINA; €ro I TyGHHA 10 HalpaBJe-
11O pa3roia BETPOBBIX BOJIL; MPOJOKHTEbIOCTL HeNPepLBHOro BeTpa.

B 3aBHCHMOCTH OT OTHOIIEHHSI yGHHbLI BOADI K AJHHE BOJIHBI DAa3JHYaIOT

rJy0oKHe ¥ MeJKHE BOJLOEMEI.
yB rJyGOKHX BOAOXPAHUJIHIIAX HJH [MYGOKOBOLHBIX 30HAX NOC/ENHHX
rayOuHa BOIb! GOJblUe MOJAOBHHB! J/JHHBI BOJHBI [T > =51 TAe Ay —cpen-

HA AJHMHA BOJIHBI, HWJM TOPH30HTAJdbHOE DAaCcCTOAHHE MeXAY JABYMst

CMEKHBIMH BEPIIMHAMH BOJHBL NPH TIyGOKOH BOZE.

B wmenxux Bosoemax npu H <§71F—“ Ha BOJIHOBOE JIBHUIKEHHE BOABI OKa-

2
Aog
=1 pausuue
SbIBAET BJMsHHE peabed W 1epoxosatocts aua. Ilpun H > =7 B

JHA Ha BOJHEHHE He YuMTbIBAIOT. [yyOMHy BOABL B BOROXpanusuie H
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HAXOAAT C YUETOM IKCIJIyaTaLMOHHLIX NEPHONOB ero paGOTH H KoseGa-
HHH ypOBHEH, BLISBAHHBIX HATOHOM H CTOHOM.
ATOHOM H CTOHOM HaSblBaeTCsA MONBEM YPOBHs MOJ JeHCTBHEM BeTpa
Y HaBETpeHHOro Gepera H Cnaj y NpOTHBONOJOXKHOrO. I1pn 5TOM IpOHCX0~
AHT TI€PEKOC MOBEPXHOCTH BOABI BOAOXPAHMJHINA.
Hopmamu npoekruposanns pexomennyercs onpesensts BBICOTY HaroHa

BOABI A, [IPH PAaCYETHOH CKOPOCTH BeTpa 1O AaHHBIM HaTyPHEIX HCCIe-

JOBaHHH HJIM N0 hopmyne:
Du}
hm,=K§;—; Cos ¢, (1

THe U, — pacueTHass MaKCHMaJbHas CKODOCTb BeTpa, m/cex, ¢ BeposiT-
HOCTBIO NpEBBILIEHHS (Taba. 2);
D — nnuHa pasrona BeTpoOBLIX BOMH, HJIH NPOTAKEHHOCTb BOZHOH
NOBEPXHOCTH, H3MepseMasi [0 HalpaB/IeHHIO BeTpa, Ku;
& — YCKOpEHHE CHJBI TSKECTH, M/cex?;
O — YIoJl MEXAY OChbIo BOjoeMa H HampaBJ/IeHHeM BeTpa;

' H
K — koadduuuent, saBucsmuii or OTHOCHTEJBHOA ry1yGHHEI

'3: ’
OpPHEHTHPOBOYHO NMPHHUMAETCA PaBHLIM 61078,

Pacuernas MaxcumanbHas ckopocTs BETPa NpH OPHEHTHPOBOYHKLIX pac-
deTax paBHA yABOEHHOMY AJsi coopyxenuit I u Il KiaccoB Kamuratbio-
CTH 1 [IOYTOPHOMY SHAUEHHIO CPeiHell H3 MAKCHMAJIbHBIX B FOLY 3a epuos,
'OTKPRITOrO pyc/1a CKOPOCTei 10 BOJIHOONIACHOMY AJISt COOPYIKeHH HaIpas-
JICHHIO.

B npyrux cayuasx aas BBIYHC/IEHH ST NaPAMeTPOB BOJIH H BeJHYHMHLL
Harona pacuerhyio MaKCHMaJbHYIO CKOPOCTb BeTpa ONpeJesstioT nyrem
CTAaTHCTHYECKOH 06paGOTKH MaKCHMAJbHBIX CKOpOCTel Berpa mo romam
C BEPOSATHOCTBIO NMPEBBIIEHHs COryIacHo Tabuanie 2.

- : TABJHUILA 2

BeposATHOCTH npeBHlIeHHsT MaKCHMaBbHOML CKODOCTH BeTpa

NPH KJacce COOpyXKeHH
YcnoBHs 3KenayaTauuu p Py

[—I1 | HI—1V | V.

Hopumanbune 2%, 4% 10%

Tlpn dopcuposke ypos- Ew—cpem{ﬂﬂ MHOTOJIETHSASL MaKCHMaJIbHAS CKOPOCTh Berpa
Helt

B NEPHOL OTKPHITOTO pycnia MJIA BeeX KJacCoB COOpY-
KEeHUH .

Ilpu npoekruposanuu coopyxenuit Ha BOJOXpaHH/IHINAX 1151 Ha3Ha-
YCHHA OTMETKH Ha rpeGHe, corsacio CH 288—64, [PUHUMAIOT Pa3JIHYHEIe
- COUETaHUA YPOBHEH BOAbI H CKOPOCTE BeTpa. OtmeTKy rpebHs coopyxenui

o HOpMaM NMPOEKTUPOBAHUSA HAa3HAUYaKT C YYETOM €ro BO3BLILIEHHSA Haj
PacueTHbIM CTaTHCTHYECKHUM YPOBHEM.

Bossbuuenue z, onpenensior no opmy.e:

Ze = hur + hup +a, (2)
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Puc. 60. PacyeTHas BbICOT2 HAKaTa BOMH hyo=hy1% B>0§H((;u;2:

HHH K MECTHOfl BHICOTE BOJIH MPH 3aJ0XKEHHH OTKOCA gz =

YeHMST IIKAJBI TIOJOrOCTell BOJH, IPHBeJeHHEE B CKOOKa . gﬂ

HMMAIOTCS TPH pacuere HAKaTa IO TIOJOTOCTH BOJH HA Ly
nax H=2h).

i CKOpPOCTH BeTpa, M;
—— BBICOTA HAroHa IpH PacueTHOH
e ’ftzﬂr — pacueTHasi BBICOTA HaKaTa BOJIHBI HA OTKOCHI OGECeYeHHOCTbIO
" p% B LaHHOH cHCTeme BOJH, # (0GecnedeHHOCTh NPHHHMAIOT
paBHOf [J/is1 HEYKPEIUIEHHBIX OTKOCOB U rpeCHs coopyx(elﬁ;u-:
He JonycKatouK X repesus Bofsl, 0,10% , anst ykpemienHsix 1%);
@ — 3amac BBICOTHI, 3aBUCANMH OT K/acca KAaNHTalTbHOCTH COOpY-
xenndt (naa I knacca kanutanbHocTH a=0,5 u, tas 11 knacca
a=0,3 ).
HO TOx-
PacueTHYIO BbICOTY HaKaTa BOJIH Ha OTKOCHL A, AJs cbpom‘am;) e (;HM
XONSAUIMX BOJH TNOCTOSTHHOH BHICOTHI U JITHHBI MIPH IVIyOHHE nepen
3hyyz=H>2H onpenensior cornacuo CH 288—64:

hap = ks By ol ©)
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vae ka U k, — Ko3(bUIMEHTH IIepPOXOBATOCTH U NPOHHIAEMOCTH OTKOCA,

: NPUHHMaeMble B 3aBUCHMOCTH OT OTHOCHTEJIBHOM IEepOX0=
BaTtocTH (kak,=K,);

R, , — OTHOCUTE/IbHBI{ HAKAT [/l NPSMOJHHEHHOr0 IJIaiKOro

HENPOHHIIAeMOr0 OTKOCa, ONpefessieMblil o pUCYHKY 60

B 3aBHCHMOCTH OT 3aJ/102KEHHUSI OTKOCA ¥ MOJIOTOCTell BOJIH

Ara rnepen o ;
5 pel OTKOCOM;

I
h — BBICOTA BETPOBOK BOJIHEL
Pacuer BbicoThl HaKaTa BOJIHEL Ha OTKOCHI CJIOJKHOTO CeuenHs ¢ GepMami,

@ Takke JIpyrue pacueTHBIE CIy4ad, B TOM YHC/JE H NPH KOCOM MOLXOZE
BOJIH K OTKOCY, paccmorpeHbl B CH 268—64. :

ITpuGankeHHo pacueTHOe 3HaueHHe BBHICOTHL BETPOBOTO HaKaTa Ha yX-
FenneHHble OTKOCHI COOPYIKeHHH ¢ KPYTH3HOH OTKoca 1<Cm<<5 HOpMaTuB-
HBIMH YKa3aHHSAMH PEKOMEHAYeTCs BBIYHCJIATH II0 YTOUHEHHOH (opMyJe

b. A. I'lbiukuua:
2K h 3 /N
hnp: m I/Fh_ (4)

K, npuHHMaercs B CIeAYIOIMX Tpeeaax: /s CIJOUIHOrO BOJOHENPOHU-~
1.aeMOro ryajgkoro noxpeitus K,=1; GeTOHHOrO NOKDPBITHA CIJIOMIHOIO
H CO IUBaMH, COCTABAAIOMMMU He GoJgee 5% ofme# miomany, K,=0)9;
BOJONPOHHIAEMEIX OTKOCOB H3 NeCKa, rPaBHs, IIeGHsS, KaMHS H HCKYCCT-
BeHHBIX MacchBoB K, =0,9-+0,35. :

Pacuernrle nmapameTpbl BOJIH (BBICOTY BOJIHBEI, IUIHHY, TIEDHOX M CKO-
pOCTb nepeMelleHHs1 BOJIH) OTpEAEJsIOT B 3aBHCHMOCTH OT TIJy6OKOBOJ-
HOCTH BOJOeMa.

Jast riryGOKOBOAHBIX BOJOEMOB H I'yGOKOBOAHBIX 30H BONOXpPAHHJIHLL
TIpU rAay6HHe BOALI B paccMaTpuBaeMol Touke H > ~5 lapameTpsl BOJH
DeKOMenzyercs HaXOAHTb C HCIOJb30BaHHeM puCyHKa 61. [To pucyHky

% Aot by rn=i6g

,5 : T iil 'I I T
12 5
10 19

A¥.

==

W
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il asi: I ; fﬂa_ﬂ
0° 2 468000 2 4 6810% 2 4 58100 2

Puc. 61. T'paguk 17 ompeleneHns mapaMeTpOB pasBHTOLO BONHEHHS
(1%, vas M3 Apg, M5 uyg, Micex).-
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MOYKHO OIIPe/IeJHTb BBICOTY BETPOBOH BOJIHEI OJHOMPOUEHTHOH obecrneye-
HOCTH Myora, CpERHEE 3HAUeHHe NLJIMHbI BOJHEL Ay H TOJIOTOCTH BOJIHbBI
(]

A ' 103D
ti_ B 3aBUCHMOCTH OT BEJHYHHBL —5— .
19/, 10

T, MEIIEHHsT BOJIH
Cpeitiee 3HayeHHE MEPHOAA BOJH Ty H CKOPOCTD TepeMelL

C,

ra

e > 10 uaxogar mo ¢opmyJ/aam:

npu
P 19/o a1

‘?m—'—'—O,BVX_m; Crn::;' .

BbicoTy BOJIHB MEJKOTO BOZIOEMa H NIPH MENKOBOAbE 1UISi COOTHOUICHH
. b
bas B> H,, PaccuMTLIBAIOT B 3a/aHHON TOUKE KaK NpOU3BEJEHHE Bb
2

£ ;ﬁng.
B Arn” Arn
Fra - T
N 10,
@ Ar_g /y?
Nra ] 4
14 ! 9 l//;/,< 0:\9
r f‘;ﬁ I%/ / ]I
\ A /;7 08
13— =iz ” :
! *\5\5 \\ /‘ﬁjbj}’/%
12 RIEAS 2 07
1 / )
100 w\\ s L L
bhl N B 20}”/% 08
s N
A e ﬂr
i 50774y % L
239 [ *ﬂ_’?‘—f’ja'rj 25 ;j% % % 04
i 1 I —
LA 2T éﬁ? N
gl G iz i ;
4811 g,
g !
“ ‘ 7 | M
| W A
86 l Ay,
901 2 3 4 50678901 2 3 4 56789
\ n
Puc. 62. Tpaduk jnis onpereseHHa OTHOCMTEJIBHOH BBICOTH BOJIH e

A
i 2 (xpusble /[), oTHOCHTeNbHOM
(xpusbie [), OTHOCUTENBHOH IJTUHBL BOJH "o (xp ; ) :
Kp
KpHUTHUeCKO! [IyOHHBI BOJOEMa W .
A
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COTBI BOJIHBI [TyGOKOBO/RSI ¥ NMONpPaBOYHLIX Koadduurento. IIpu pacuere
TIOJIb3YIOTCS PUCYHKOM 62 (KpHBBIE ] OTHOCHTE/IBHOMN BHICOTHI BOJIH U KDHBHIE

H
1] orHOCHTENbHON AJHHE BOJIH) 10 3aJaHHOMY 3HAUEHHIO — .

TJa
B 3aBHCHMOCTH OT YKJIOHOB pacueT PeKOMEHAYETCs NPOBOLUTD AJST TPeX
pacyeTubix ciaydaes: i,<<0,001; 0,001<i,<<0,01; i,=0,01=-0,1.
JISi HOPMAJIbHBIX YCJAOBHIl OTMETKY I'pefHs IJIOTHHB HaXOAAT Kak

V Hyy= VHITY + 2, = V HITY + b, + by, +a.

[pu ¢opcupoBKe ypoBHEH aenaloT NPOBEPOUHEIN pacyeT.

§ 4. XaparrepHcTHRE BOJOXPAHILIMIIA

Pacuerbl peryJupOBaHus CTOKAa B QTaAUH NPOEKTHPOBAHHS ONMHpAIOTCA
Ha JlaHHBE THAPOJIOIHH, MEeJHOpalMH, HCMOJbSOBAHHSA BOLHOM 3HepruH,
BofOCHAGXKEHUA H T. I.

B pesyJibTaTe paCUETOB pPeryJHpOBaHHs CTOKA MOJYYaloTCa XapakTepH-
CTHKH (haKTHUECKUX BOJOOTHAY, HANOJHEHHH BONOXPaHMJMIL, XOJOCTHIX
¢6pOCOB, MOLIHOCTEH. DT XapaKTepHCTHKH HEOOXOAUMO ONpeNeIsaTh ¢ yue-
ToM HanGosee shHEKTHBEBIX PEKHMOB PaGOTHl BOLOXPAHHJHILA B NEPHOZ
axcmyaTauud. [Ipu pacuerax peryJHpOBaHHS CTOKa OCHOBHOH 3ajauefr
SIBJISIETCS] HCCJIELOBaHKe BOLOXO03sHCTBEHHOrO GaJjlaHca. :

TpeGosanus Ha BOAy OTpacJefi BOXHOIO XO35HCTBA, HOPMEI BOLOMNOT-
pebJIeHH s 1 BOAONOIb30BaHUs B 6@3BO3BPATHEIE [IOTEPH BOJILI CBA3AHBI CTEX-
HoJstorue#i mpoOM3BOACTBA U H3J1araloTcsi B COOTBETCTBYIOIHUX PYKOBOACTBAX.

BognoxoasiicTBeHHbI# 6asaHe — 9TO CcOMNOCTaBJ/IeHHe HAaIHUHBIX AOCTYII-
HBIX K HCIOJb30BaHHIO BOJHLIX PecypcoB ¢ norpeCHocTsAMH B Boje. Ilo-
Tpe6HOCTh B BOJ@ YCTaHABJMBAIOT Ha ONpeJleJleHHble YPOBHH pasBHTHSA OT-
pacneli HapoAKOro X03s1HcTBa H IpUpOcTa HacesaeHus1. [Ipy sTOM yuHThIBAIOT
HEOGXOAUMOCTb OXpP&aHBL IPHPOAHL. :

Ipu pacuerax peryJHpOBaHHUsSI CTOKA, CBA3AHHBIX ¢ IPOCKTHPOBAHHEM .
BOJOXPAaHHUJIHIN, HCXOJHBEIE PACUeTHEI® JaHHBIE BKJIOYAIOT CBEAEHHS O BOJO~
notpe6yeHHy IIPH OpOLiIeHHH, 06BOJHEHHH, BOIOCHAGKEH!H, YPOBHAX JJIf

' peuHoro TpaHcmoprta, Harpyskax I'2C u T. I.

TTocenoBaTebHOCT M COCTAB TPOEKTHEIX ¥ H3LICKaTeJbCKUX padoT,
CBSI3aHHBIX C peryJHpPOBaHHEM CTOKA, YCTAHOBJEHBI MHCTPYKLHSAMH, TeX-
HHYECKHMH YKa3aHHSIMH M CTPOMTEJIbHBIMM HODMaMH M TpaBHJaMH.

IoTpe6HOCTD B peryHMpOBaHHU CTOKA BOABl BLISICHSIETCSI COIIOCTABJIe-
HHeM TIPUXOIHOH M pacxXomHoll YacTefi BOZOXO3SHCTBEHHOro OaJaHca.
Ecau otpaua ofecrieueHa ecTeCTBEHHBIM CTOKOM BOJBl BO BCE€ HHTEDBAJIbI
BpEMEHH, PeryJHpOBaHus CTOKa He TpebGyercsi. Ecay npu eomocraBuTes-
HbIX GaslaHCOBHIX pacyeTax OOHADYMKHBAIOTCS Je(HIHMTHEL CTOKAa B MAaJjo-
BOJHBIE T'O/[bl, C€30HEI HJi 60/1ee KOPDOTKYE HHTEePBaJbl BpeMEHH, BOBHHKAET
HeOOXOAUMOCTD €r0 PeryNHpOBaHHUS.

Texuuyeckass BO3MOMKHOCTb CTPOHMTENbCTBA MOAMNODHBIX €OOPYIKEHHH
H BOZOXPaHMJIHII 3aBHCHT OT TONOrpauyecKHX, reosIOTHYeCKHX H THApO-
reoJJOrMYecKHX OCOGeHHOCTe! NOMHHBI PEKH H BBHIACHAECTCS NPH NPOBENEHHH
Hu3bICKaHuA 1 ofc/ienoBaHu i,
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Puc. 63. Tonorpaguyeckas XapakTepHCTHKA BOAOXPAHH/IHIIA.

BaxHeHHMY A8 yCAOBUH peryJupoBaHius sABJA0OTCS o6beMHas H To-
porpaduueckas XapaKTEPHCTHKH  Halli Gynyiero BOAOXPaHHJIHINA.

Tomorpatuueckasi ¥ 00beMHAA XapPaKTEPHCTHKH. [Ipu perynuposanug
CTOKA TePPUTOPHA BOLOXPAHHIALIA H 30UDL €70 BJIHSTHHSA oﬁegneqim.aé%%%
tonorpaduyeCKUMH MaTepraiami, nauant, Kapramu macuiTabos 1 : I
1 : 5000, 1:10 000 c ceuennem peabeda uepes 06; 1u2m

B BepxHeM Obede 80HA BIMAHUS BEMIOUACT MJIOMAAY BaTONJIEHU S, MOk~
TOM/IeHHs U 0OpymeHHs (nepepaboTkKu 6eper93). JLnst nX Onpesle/lenn st HyH-
HO WMeTb XapaKTepHble KPHBbe CBOGOIHOH TOBEPXHOCTH ypOBHEH BOAbI
TpH NPOXOXKJHHH MAKCHMAJIbHBIX PAaCXOL0B BOJbI Pa3Hoil 0fecreueHHOCTH
B eCTECTBEHHBIX YCJOBHSIX H B YCJIOBHAX, HapyLIEHHBIX IOATIOPOM OCHOB-
HOro pyc/a M TPHTOKOB, @ TaKwKe XapaKTepPUCTHKY 3MMHHX I/IAJIGILOB]:I)E
pexUMOB B OBITOBBIX H 3aperyMpOBaHHbIX YC/IOBHAX PEKH. AHAJOTHY
Hple MaTepHajbl HeOOXOMUMBI ¥ JIJIs HHIKHETO 6reda.

CocTaB TOmMOrpapuyecKnx MJIaHOBBIX CBEMOK 3aBUCHT OT CTOMMOCTH
o6bekra. [/ KpYNHBIX BOAOXpaHM/IMIL TpeéyeTcg Gosiee MOAPOOHBIA TO-
norpapuueckHi MaTepral, no KOTOPOMY CTPOAT GaTuMeTpHuecKHe KapThl

MOTO BOJOXPaHHJUINA. 7
npoleﬂu"; I?w};enbzx BO,ILIOLXpI;HHJIHHl ¥ TPYLOB MPOBOXAT CBEMKY 4HallH H BBE
[OJTHAOT MapLIPYTHOE c?cnenosaaue JIEHHUHE BoZopasjea AJsi NpHMepHo
( (6] u Bojocbopa.
Oueglpg;aﬁxrriﬂﬁff HpOéHKTHbI[;A JOKYMEHTOM MpH pacuerax peryJ/HpOBaHHA
CTOKA CJIYXKUT NOJydYeHHas MmyTeM 06paGoTKU JaHHBIX CheMOK TONOrpadu-
yeckasi XapaKTepPUCTHKa BOJOXPaHM/IHIIA (Pnc. 63). )

JlaHHBE [JIaHMMETPUPOBAHHA M/IOMAIEH ropusontaseli, CHATEIX 10
3aMBIKAIOWeEMY CTBOPY IIOTHHEI, OQOPMISAIOT B BUAE TabJHIbl UM rpa-
¢uxa o=f (H), rae ©® — nomand, OrpaHHYeHHAS TOPU3OHTA/LIO MpH 3a-
flaHHOM OTMeTKe YPOBHSI, H — OTMeTKa TOpH3OHTaH (YpOBHS). s

[lonepeursile npoduan pycaa BOAOTOKA BBINOJIHAIOT B MaciuTabax
1 : 500; 1 1 1000.
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Tonorpaguueckast xapakTepucTHKa rpaduuecKH BHIpaxaeT CBA3Db
OCHOBHBIX TIOKa3aTesledl BOZOXPAHMJHIIA C OTMETKAMH TODH3OHTaJIel
H/H YPOBHEH BOJBI B CTBOpE IJIOTHHEL.

Tonorpaguyeckyo xapakrepHCTUKY CTPOAT B IPSMOYTOJbHOH CHCTE-
M€ KOODMHAT: HA OCH OPJAMHAT OTKJ/aJbIBAIOT OTMETKH YDOBHS BOAbI B BO-
AOXpaHHJIALLE, HA OCH abCuucc — nepeMeHHble eMKOCTH (OOBeMBI) BOLO-
XpaHU/IMINA, MJIOLIAAH BOAHOHA MOBEPXHOCTH, CPEIHHE INIyOHHBI, MJIOLALH
H KpPHTepHH JUTOpaJH.

IlocTpoenne xapaKTepUCTHKH IPOBOAST NPH AOMYUIEHHH FOPH3OHTAb-
HOCTH BOJHOH IOBEPXHOCTH; TOTJa OTMETKH FOPH30HTAJIEH H YPOBHEl BOIE!
B CTBOpE MOAMOpa cOBMajaloT. Ha KpymHeIX c1aGonmpOTOYHBIX BOJZOXpa-
HHJIHIIAX YKJIOH BOJIHOH MOBEPXHOCTH LeHCTBHTE/NBHO He3HAUHTEJNEH H BOJ-
HYI0 IOBEP XHOCTD Ge3 0COOBIX MOrpemHOCTel MOXKHO IPHHATD FOPH3OHTAb-
Ho#t. [Ipu omymenty ropH3oHTANIbHOCTH YPOBHEf BBIYHCISIOT CTATHUECKHE
eMKOCTH M N0 STHM LaHHBIM CTPOAT KpHBYIO V=@, (H), rae V,— ofvem
npH OTMEeTKe ypoBHsA H.

KpuBasi CBsI3H OTMETOK ropu3oHTased (ypoBHe#t) 1 niiomaet, UMi orpa«
HHYeHHBIX 0= (/]), 4acTo He MMeeT MJIABHOIO OUEPTAHUS H OTPAKaeT HH-
JUMBHJlyaJIbHBIe OCOGEHHOCTH peJibeda. _

OG6beMbl, 3aK/IOUEHHEIE MEXKY CMEXKHBIMH YDOBHAMH IpDH JONYLIEHHH
HX TOPU3OHTA/ILHOCTH, ONPENEJAIOT MO (OPMYJIe YCEUEHHOH IHPAMHJBL:

AH — !
AV—'—'T (wi+mi+1)+V(Di(’3i+1 _ (5)
HIH 6oJiee YIPOILEHHO:
AV AH ~
=—§'(mi+mi+1)=mcp AH. (6)
O6beM nepsoro ot [Ha CJI0S BEIYHCIISIOT 0 OPMyJIe yCeueHHOro napagoiio-
2 ; ‘
Haa AV=?(01' AHZ'.
[TyreM nocnenoBaTeNbHOrO CyMMHPOBaHHS OOBLEMOB, 3aK/IOUEHHBIX

MEXYy CMEKHBIMH I'ODH3CHTAJISIMY, HAXORAT eMKOCTh BOACXPAaHHJIHLLE O
3aMbIKAIOIeH NPeAeabHOH OTMETKH YDOBHS:

\

H
Vi=YoAH, (7)
1]

rje  © — MJOMAAb BOAHOIO 3epKaja BOAOXDAHHJHING, 2a, KM
AH — pasHocTb OTMETOK ropusoHTaseli (ypoBHeit) npu NPHHATOM
ceueHHH peabeda, M.
Cpennioio riy0uHy BOOXpaHU/HIIA fi., B (DYHKLEK OT OTMETKH YDOBHS
HAXOAT KaK 4acTHOE OT JejeHHs o6beMa (eMKOCTH) BOJOXpaHH-

v
JHMa Ha nJomane h, = =
O
[lnowans auTopanm ®, XapakTepu3yer 30Hy NPHOPEXKHOTO METKOBOLbS

¢ riyOHHAMH K0 2 M H BBIYHCJISETCA KaK PasHOCTb MJOLIafell BOLHOH mo-
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BEpXHOCTH NIPH OTMeTKe H 11 Ha 2 M HUKe ee. [Mpu H =2 x niomwasb JUTOpa-
J¥ paBHa IJIOIAJH BOLHOIO 3epKaja.

(DJI
i = == KH YpOBHS
Kpurepuil njomany JATOpasu L,= o B (yHKIHH OTMETKH yP

[I0Ka3bIBaeT, KaKaa 4acTb IJIOMAA1 BOL0EMA 3aHATa METKOBObEM. KpHBTz:)ﬂ
Lo=q(H) umeer Buj runepGoisl. IIpu H=2 n xputepufl miomanu J1u
paju paBHsETCS eIHHHIE.

Va
= H1o obbeMa
Kpurepuit o6bema JUTOpa/IH Ly Vy paBHsieTcsi OTHOIIEHHIO

JuTopand V; K eMKOCTH BOJAOXPaHU/IMILE Vy; IpH 3aJaHHOH OTMe;KeO gapHOHBF;
nst. OH HYKeH JJisi OUEHKH POJIH MeJKOBOJbSA B IPOLECce perymup
CTOIISIapP]?OlJ?;I(I))}I]:OXOSHﬁCTBEHHOM IPOEKTHPOBAHHH BCE IJIEMEHTHI Bo,uoxp?ng:
JMINA 8aBHCAT OT eMrocTu. Tonorpaguyeckas XapakrepuCTHKa nepecapHO
upaercs B obpemHylo. Ha ocn abupce OTKIaibIBAIOT OGBEMEL Bom:l,THHH
ocH Op)lI/IHaT———HJIOHLalLH,CpeﬂHI/IeI‘J]yGHHbI,OTMeTI(PI YPOBHSI Y IO
THbIE BEJHYHHBL.
' ﬂgzgﬁgmrlﬁ(:e‘g(aﬂ xapaKTepHcTHKa Bojoxpanuauwa. Corsacho yxazz:
HUAM, pa3paGOTaHHBIM 'MAPONPOEKTOM, 3aTparsl Mo CO3AAHMIO Bong});gﬂ
HUJIALLA ONPEAENSIOT 10 pasielaM: HHXXKeHepHas 3alluTaoT e,exTorm‘T i,
NOJTOIIERHS M GeperoobpylIeH s ; Mepece/ieHne Hace/Ienns, CHOCIeCcI}){ e
HHl, IEDEHOC UX U HOBOE CTPOMTENBCTBO H MEDONPHATHS, CBHBaHH: ot
(BonocHaGxeHue, KaHAIMBaLHs, 6JIaI‘OYCTpOHCTBQ), 3eMe/IbHO® YCTP o
3eM/IeN0/Ib30BaTelell M BOCCTAHOBJIEHHE CeJNbCKOXO3AHCTBEHHOTO np_ﬂes’
BOJICTBA; NEPEHOC NPOMIPENNpPHSATHH, NepeyCTpOHCTBO o6beKT$B }jl(;}mﬂ
HOJIOPOKHOTO, ABTOMOOHJIBHOTO H TPYOOIIPOBOJHOrO Tpchno(? :ﬁoe iy
9/ICKTpONepesiaut, CBs3H; OCBOEHHE BOLOXPAHMJIHIIA (tpancTop T’oppm
60x035{{CTBEHHOe, CBEeHHe Jieca); CaHuTapHas NOArOTOBKA TEpPHUTOP
HHMs BOLOXPaHUJIMINA.
SOHEI,éa};IJﬁganme ﬁaTgaTm 10 CTPOHUTEJLCTBY THAPOY3/a BKJOUAIOT ;2:
TpaThl, CBA3aHHbIE CO CTPOHMTENLCTBOM H 060pYAOBaHHEM BCEX coopayHCO-
Hufl ¥ YCTPOHCTB, H ONPENE/AIOTCH COOTBETCTBYIOUMU CMeTHO-(pHH
v H.
BbIM_T]/IIp%axcaéfggge BapuHaHTa Pery/JHpOBaHHs 1Js BHIICHEHHS €ro Texgm;:g:
5KOHOMUUECKO! S(XDEKTHBHOCTH JKe/IaTe/IbHO NIPEACTABUT 3aTPaThl B Y
LiMH OT HATOJHEH!H BOZOXPAHU/IHIILA UM OTMETOK YpOBHEN. © HOBbImeHﬁ;I\;lll
yposHeii 3arpaThl IO THJPOY31y H BOAOXpaHHJHILY BO3pacTakoT. o
HEGOMBIIMX OGBEKTOB CTPOMTENbCTBA U NPEIBAPHTENBHBIX PACYETOB
HUMOCTHBIE TOKasaTesny OepyT IO YKpyNHEH- s
HBIM H3MEPUTEJNSAM YJEJbHBIX KalHTaJO0BJIO- ] i
JKeHHH. ﬁh
3emasiible MJIOTHHBI OOBIUHO IPOEKTHPYIOT
pacruiacTaHHbIMA B GOpMe TpanenuH (puc. 64).
[Ipy BHIYHMCICHHU TEJIO 3EMJSHOH NJIOTHHBI
Ee6oJblINX 0GBbEKTOB TpalelenialbHoro npo-
unsi, TepeKpHIBAiOMmee TPANEUEHIANBHOE b 64 Cyeyvaryuecknfi Mo-
pyCJI0,  TIPHHMMAIOT ~COCTOSIMEM M3 IBYX  pepeunsiii npoduan ROMHHH
obbemo (sapa u orkocoB): V=V, Vo, Y 3eMISTHOM IIOTHHBI.
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O6rem cpenHeli wacTH MIOTHHB (a1pa) paBen:

V= Hh (252 W

a o6beM OTKOCHOH 4acTH paBeH:

Vore = mcpHgv'l (gigg_____g’['ml) ’ 9

Al
rAe H,, — BHCOTa MJIOTHHBL;
[4x — AMHMHA IJIOTHHBI MOHU3Y;
L,, — IJHMHA TJIOTHHEI NOBEPXY;

b — mypuHa 3eM/ISHON IJIOTHHEI MOBEPXY;
m., — CpejHee 3a/0KeHHe OTKOCa IVIOTHHE], PaBHOe

__Mmgtrmy

Mep =~2—F

m, — 3aJI02KEHHE BEPXOBOTO HAINOPHOrO OTKOCA;
m, — 8aJI02KeHHe HH30BOr'O CYXOro 0TKOCa.
~ M. B. TloTanoe pekoMmeHyeT BHIYHCJAATb OTKOCHYIO 4acThb 1o Goiee
obme#t 3aBUCHMOCTH (BbIUHC/IeHHe 0GbeMa siipa He MeHAercs):

Vore = megHiak (1afhas ) (10)

rae k& — Koagduuuent popmel pycaa (Geperca no Tabsuue 3 B 3aBHCUMOCTH

) l
OT OTHOLLIEHHUS -2 } |
Lyx

TABJIHIIA 3

i
L—::;‘- 0 0,1 (0,2] 0,3 0,4 0,5 0,6 0,7 ' 0,8 0,9 1,0
k {0,67 0,73 /0,78 0,82 ‘0,86 0,89 k 0,92 { 0,94 ( 0,96 | 0,98 | 1,0

Has tpaneuennansnoro pyena Ly,=I,+9m,H,,, rie m,— cpennee
3a/I0XeHHe OTKOCOB JOJIMHEI NPH TpamneueHfanbHOH ¢opMme pycia.
- Teno 3emiIsiHOH MJIOTHHBI TpaneneHAaJbHOrO NONEPEYHOro MpoduIs
npHu napa6oJnyecKoil popMe pycJia BEUHC/IAETCH B TOM ke nopsaake. O6b-
€M IIeHTPAJbHOTO sApa 3eMASHON IIOTHHE PABEH:

Vm=-§— HpgLyab, (11)
06beM OTKOCHOH YacTH:
Vore = MepHin 5 Log 0.8. (12)
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I'zasa [II. DOTEPN BOABI N3 BOJOXPAHUJIVII

§ 1. Yuer moTeppb BOJAB HA JOHOJHIITEILIOE HCHApenue

[Tocie coOpysKeHHsi BOJOXpaHHMJHILA OOpasyercs HONOJHHTENbHAs
NJ0LaAb, TOKPBITas BOIOH.

CuHTaIoT, 4TO PEXHUM OCaJKOB Ha ydacCTKe BOJOXDAHM/IHINA NPAKTH-
YeCcKH He H3MEHSIeTCH , a HCMapsIomascs ¢ ero moBep XHOCTH BOJA MOJIHOCTBIO
BBLIHOCHTCS BO3JYIIHBIMH MOTOKAMH 3a NpeJiesibl peqHoro Gacceina.

Liisi pafioHOB, rie HCrapeHHe ¢ BOIHOMH MOBEPXHOCTH MpeBhIlIaeT Hena-
peHHe ¢ Cyuid (a KOJHYECTBO TaKHX PaHOHOB 3HAUHTENBHO YMEHbIIHJIOCH
B CBH3H C BHECEHHEM MONPABOK K MOKAa3aHHAM OC3JKOMEpOB), CO3/aHHE
HOBOI'O BOJOEMA BBI3LIBAET JOMOJHHUTENbHBIE 3aTPATH BOAbI, KOTOPBIE MOT'YT
CHH3HTHL OTAauy. Vi3meHsieTcss pOJib 0CaikoB B GasaHce BONOXPaHHJIMIIA.

OcajK, BHINAAAIONME HAa MOKPHITYIO BOLOH HJM JIBJOM MOBEPXHOCTH
BOJOXDAHU/IHIIA, YBEJTHUHBAIOT ero HanosHenne. Kosdguuuent croxa cra-
HOBHTCA PaBHBIM eIHHHMIE (IO YCTPOHCTBA BOINOXPaHHJMING OH 6BLLI 3Ha-
yuTebHO MeHblue). KosuuecTBO BOABI, MOCTyMNaloliee B BOLOXpAHHJMILE,
PaBHO PA3HOCTH MEXAY OCaJKaMH H HCIIapeHHeM C BOAHOH NOBEpXHOCTH.
BO3HMKAIOT NOTOJHHTEJbHBE [OTEPH BOALI HA HCIApeHHe, CBsA3aHHbBIE
C MOATOI/IEHHEM, pa3BUTHEM BOAHOM pacTuTesbHOCTH. [lpu cpaGoTke Bono-
XpAHHJHILA HCIAPeHHe ¢ 00HaXKEeHHOro OT BOJIBI JIOXa NpeBhiaeT Henape-
HUe C CYLIH.

CpenHeMHOrO/IeTHHE NOTEPH BOJBI Ha JOTIONHHTE/bHOE HCIIAPEHHe PaBHE]
Pa3HOCTH MEXKY HCMapeHHeM C BOAHOH NMOBEPXHOCTH M HCNApeHHeM C YalllH
BOZIOXPAHMJMIIA [0 €ro CO3JaHHs.

[ToBepXHOCTH O 3aTOIJIEHHsA BKJIOUAeT Cyuly, [OAMY, Pyc/lIO pekH,
Gonora, o3epa. CpefHHH C/I0H HCHAapeHusl ¢ Yalld BOLOXPaHMJIHIIA 1O 3a-
TOMNJIEHHST COCTABJSAET:

E o+ Ecoc+ Eqo
Ec9= ma’l':)cfl'mnn s (13)

rne E,, E., E,— cloii HUCnapeHHs COOTBETCTBEHHO C IIOBEPXHOCTH
pycaa pekH (BOJHOH), CYIIM H NMOHMEBI, MM;

— MJOIIAJIA PEUHOro pycJa, 3aTOMJIsIeMOR CYIUH H MOHMHI,
Kkm? (OmperessioTcss N0 TONOrpadHUYeCKUM AaHHBIM).
Hcnapenne ¢ NoiMbl NPHOIHMKEHHO NPHHUMAIOT A/ PAHOHOB HENOCTA-

TOUHOTO YBJIaXKHEHHsi DABHBIM °/, HCHapeHks € BOLHOH NOBEPXHOCTH,

a /7151 paiiOHOB JOCTATOYHOr0 H H3GHITOYHOTO yBJI4XKHEHHs] — PaBHBIM HCra-

PEHHIO C BOAHOH [oBEp XHOCTH, €CJIH IJIoLlalb TIOHMEI cocTaBaseT HeOO b-

IIyI0 JOJI0 OT CyMMApHOH TJIOMIajH SaTOIJIEHHs! CYIIH H PEYHOro pycJa.

[Toreps BOAbI Ha JONOJHHTENbHOE HCMapeHHe BBIUMC/SIOT MO CPeRHeMY

YPOBHIO BOJHI B BOAOXPAHWJIHIIE 33 pacyeTHbE HHTEpPBAJEI BPEMEHH.
Croff ucnapesHs ¢ 30HH OATOMIenAA E, | NPUHUMAIOT PaBHBIM HCnad-

peHHio ¢ noiiMbl HJIM YCTAHABAMBAIOT MO NaHHBIM HCCAENOBaHMEA. 3ona

NONTONJIEHHS] ~— 3TO YUACTOK CYIIH, MPHJEralomuil K KOHTYPY BOLOXpaHH-

JIHIA, ¢ rTyGHHOH 3ajeraHdsi TPYHTOBBIX BOJ He Gosee 2—2,5 4. B Hop-

MaAbHBIX YCJOBHSIX KCIUyaTalMH BOAOXPAHHJIMILA [OTEPH BOABI Ha JO-

@y, Oy, Of
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NOJHHUTENbHOE HCNapeHHe BBIUUCSIOT C TJIOMajel, OrpaHHYeHHbIX OTMeT-
kamu HITY u YMO. B npenenax 3TUX YpOBHeH HCKJOYAETCS BO3MOXKHOCTD
TJIAHOMEPHOTO CeIbCKOXO0351HCTBEHHOrO HCIOAb30BAHHA TePPUTOPHH. Mak-
cHMaJIbHas IJIOWa/b 3aTONJIEHHs] U yUeT NIOATOIJIEHHS COOTBETCTBYET NJI0-
[afy MpH HOPMAJbHO MOAMOPHOM ypoBHe. HeofpuHakoBasi HHTEHCHBHOCTD
cpaboTKyu BojoxpaHu/uiua B mpefesnax or HITY no YMO cosgaer pasany-
HBIE YCJIOBHSI MCapeHHsi ¢ OOHAXKEHHOrO OT BOABI JIOJKa BOAOXPaHUJIHILA
U JIOJI?KHA YUHTBIBATHCS MPH ONPENEEeHHH MOTePb BOJBI Ha JOMNOJNHHTENb-
HOe HCIapeHwe.

[Ipy BbIUKC/IEHHH NOTePh BOABI Ha JONOJHATENbHOE MCNapenue mpexie
BCEro OMpefesiioT NOTePH Ha HCIapeHHe ¢ BOJAHOH NMOBEPXHOCTH M CYILH.

TIpy Hanuuuy JaHHBIX HAGJIOJEHHH 32 METeOPOJIOTHUECKHMH 3/eMeHTa-
MU Ha BOJOEME BeJHUHHY CJ0sl HCIapeHHs ¢ BOJHOH MOBEPXHOCTH Bbl-
yneasoT no ofobumentoi dopmyie A.I1. Bpacrasckoro u B.I1. BuxkyauHoi.
Ecan uabnioneHusi 3a MeTEOPOJOTMUYECKUMH 3J1€MeHTaMH NPOBOAUJIHCDH
Ha MeTeoCTaHLWH, PAClo/IoKeHHO! Ha cylue, TO IPH pacyeTe CJI0sl HCIa-
peHus ¢ BOJAHOH IMOBEPXHOCTH HCIOJB3YIOT METOA TemyioBoro Oasarca
(o A. T1. BpacsiaBckomy), KaJeBAapHBI psA HaOnofeHHi Ha MuiaBydyeM
ucnaputeae [ TH — 3000, nabmoferus 3a ucnaperreM B GaccefiHax MJio-
manpio 20 M2 WK KapTy HOPM HCIapeHHs.

BesuuuHb HCTapeHHsl pasin4dHOM o0ecredeHHOCTH HaXoAaT IyTeM
cTaTHcTHUecKol oOpabotku. IIpu OTCYTCTBHY AaHHEIX HaOMOACHHH K03(d-
qmuneHT BaPHANNK HCTIAPEHH ST C BOAHOHN NOBEPXHOCTH IPHHUMAIOT PaBHBIMH

—0,15, B 32BHCHMOCTH OT 30HH!, a KO3(HUIMEHT ACHMMETPHH PaBHEIM
Hymo Pacuetnyio ofecrieueHHOCTb HCIapeHUsl C BOAHOH MOBEPXHOCTH
NPHOIHIKEHHO BRIYUCISIOT KaK jgonoanenne a0 100% obecneueHHOCTH ped-
HOTO CTOKa:

p= loo—py!
e py — pacueTHas 00eCleueHHOCTh CTOKa.

HcniapeHue ¢ OBEPXHOCTH CYIIH BBIUHC/SIOT N0 METOAaM BOAHOTO HJIH
TerjoBoro 6ajiaHCOB, 1O TeMIepaType M BJaXKHOCTH BO3jAyXa H Jp.
[lpy MHOroJIeTHEM peryJHpOBaHUM CTOKA CPeJHHE TOTePH Ha JOTOJHH-
TeNibHOE HCilapeHrne HaXOAAT MO PasHOCTH:

E,=E,—E (15)

rie E, — cpelHeMHOro/IeTHsIsl BENMUHHA HCTIAPEHHs ¢ BOAHON TOBepX-
HOCTH;

E ., — cpeauesspeiueiiioe  ucnapenue ' ¢

BOAOXPatinJuiLa.
HCHQPEHHE ¢ BOAHOH NOBEPXHOCTH 3a 71 JIET BhIYHUCIASIOT 110 3aBUCHMOCTH

EB.H=FB<%®pE+1>, (16)

rae En.n — HClIapeHue C BOJXHOM NIOBEPXHOCTH 3a 71-JIeTHE B NNIEPHUOLA OTKDBI-

TOrO pycaa;
— OTKJIOHEeHHEe OpJMHAT KpPHBOil OOecHeueHHOCTH OT CepefMHbl

npu C,=1;

(14)

cp?

mowagy Ao ycrpoucrsa

@

PE
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g— pacueTHas ofecrneyeHHOCTb HCNapeHHsi C BOJAHOH IOBepX-
HOCTH, B3siTas Kak jgonosaHeHune no 100%-Hoi obecrneyeHHo-
CTH CTOKa.
[Torepu npubMHKEHHO OTHOCSTCS K cpefiHeMy oObeMY BOAOXPaHHJHILA [0
HHTEpPBajiaM BpeMeHH 3a [EepHOJl OTKPHITOrO pycJa.

Ilo cpennemy ofbeMy BOAOXpaHMJHINA ¢ OOBEMHOH HJM TOIOrpadu-
uecKof xapamepncmxn CHUMAIOT CPEAHIOI IJIONmadh BOXHOH MOBEpX-
HOCTH ®., B M2, eq, KMmZ.

O6bem l'IOTepb Ha JONOJIHHTE/IbHOE HCIIaPEHHE NPU MHOIOJIETHEM pery-
JIMIPOBAHHUHM CTOKA HAXORAT Kak

AE,=E 0, . (17)

Ilpu ce30HHOM pery/poBaHUH CTOKA MPUO/MKEHHO MOTepH Ha AOMOJ-
HUTENbHOE HCIapeHHe, CBA3aHHOE C YCTPOHCTBOM BOJOXPAHWJHMING, Ha-
XOISIT MO PasHOCTH MeXKAY CJI0SAMHM HCIapeHdust ¢ BOAHON NOBEpXHOCTH
H CJIOEM OCAAKOB C YUeTOM Pa3JIHuHOH HX 0DecreueHHOCTH, HO NPHHSTHIM
HHTEpBasaM BpeMeHH 3a NepUOA OTKPHITOro pycha.

A. A. Cokonos NpeAJoKUJI YUUTHIBATE HOPMY I[IOTEPH CTOKA B CBA3HU
€ CO3/laHHeM BOAOXPAHUJIYILL 10 COOTHOLIEHH SIM 3JIEMEHTOB BOAHOTO OanaHca.
[Ipu srom oTmafaer HeoOXOAMMOCTb BBIUUC/STL CPEJHEB3BEIICHHYIO Be-
JIMYHHY HCIapeHHst A0 YCTPOACTBA BOJAOXPaHUJIHILA.

HonyckaeTcs, 4To HOpMa CTOKa ¢ NJOMIaAY BOROXPAHMIMILA JO €ro
CO3JlaHHS PaBHA CJIOIO CTOKa (HOpMe) ¢ mioianayd Bojaoc6opa peku B CTBOpE
IJIOTHHBI.

[ToTepu cToka B JosX HOpME! cTOKa (110 A. A. COKOJIOBY) COCTABIISIIOT;

Ah:ﬁl—;—h=P(x_ ) (18)

rae h, — cjoft cToKa (HOpMa) ¢ MJIOMAZHM BojocOOpa pekw nocje cosna-
HUS BOJOXPAaHUJIHMILA;
P — nons somocGopHO# nJomany, 3aHUMaeMOH BOJOXPAHHIIHUILEM;
X — cJIOH (HOpMa) rOfIOBHIX OCaAKOB, BBINAJAIOUIMX HA BOAHYIO MO-
BEPXHOCTD, C YYeTOM MONPaBOK;

E, — cioii (HopMa) HcrmapeHHsl ¢ BOAHOH MOBEpPXHOCTH.

Ecam HanpapJeHHe TeueHHs PEeKU clelyeT U3 3acylunuBbiX B GoJjee
yBJlaXKHeHHble 00JIacTH, HOpPMAa CTOKa C IJIOIIAAM Bojocfopa HE paBHA
HOpME CTOKa C MJIOIAAUu ®, OHa MeHblle A, >h.

Ecsin Bojoxpalusuile CO3LAaHO HA peKe ¢ HalpaBAeHHEM TeUEHUS H3
yBaaKkuenunx obaacteil B Melee ypaaxuennne, 1opMa CToKa ¢ Mol aiu
OyAyuwiero 3aTonjienus h, MeHblie cpefHeil HOPMbI CTOKa AJst Bcero Hac-
cefina A=>h,,.

C yueroM 3THUX pas3nuuHil B HOPMaX CTOKA C IUIOWIAeH BOLOXPAHHJIHIL
¥ BonocOopa pacueT NOTEPh CTOKA BEAYT 10 3aBHCHMOCTH:

_ x—Egy  hy
Al — P( - —-,7) , (19)
rae h, — cJaofl (HopMa) CTOKa ¢ MJoWain OyAYIIEro BOAOXPAHM/IMIIA
IO MOCTPOUKH IJIOTHHBIL.
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A. B. Oruepckuii onpefiesisieT noTepu Ha JOTOJHHTENbHOE HCHapeHHe
no dopmy.e:
E,~=E,—x(1—a), (20)

rie E, — caoil ucnapenus ¢ BOAHOH MNOBEPXHOCTH, MM;
X — ocalku (HopMa), MM;
o, — KO3(pUIHEHT CTOKA CO CKJIOHOB M peuHOH HOJIMHBI, 3aTOIJEH-
HBIX BOROXpaHumnieM, f.=(1—a,).
3HaueHnsi KOIQPUIMEHTOB o, U P, 3aBHCAT OT YCJIOBUH CTOKa, onpele-
asitores no tabaunne 4 (Hanx uepTo# &, moA ueptoit — P.):

C

Ta6bnanniyga 4

3HaueHHe o, u ﬂc

XapakTepHCTHKH yCJsOBHIl Fox (kpo-
P pc’roxa y IJsi Ce30HOB TOAa e
BeCHa | JIeTO \ OCEeHb
Ilecuanas mno#iMa Hau nofiMa H3 HHBIX
JIETKONPOHHIIAEMBIX  TOPOA, 3apociLias 0,20 0,05 0,10 0,10
TpaBoil H pPeJKHM KyCTapHHUKOM (0,80) (0,95) (0,90) (0,90)

TauHncTBIe, KaMeHHCTHe W Apyrue cjaado-

NpOHHIAEMEIE TIOPOAsI NpH Hamuumn sua- | _0,80 0,40 0,60 0,60

YUTeNbHBIX YKJOHOB 0,20) (0,60) (0,40) (0,40)
0,50 0,20 0,40 0,36
Cpeanue ycaoBus (0,50) (0,80) (0,60) | (0,65)

[To B. M. Moknsky, pacueTHbH cJOH 1noTeph Ha McnapeHde HaXOuAT
B BUAE:

ED=K1oo—p EB—K;; X—(l"—ac),

— MOAYJAbHBIH KO3(Q@HLHEHT HCNapeHHa ¢ BOJHOH HOBepX-

HOCTH (B TNpPUJIOKEHHH 1);

K, — monynbHBI! KO3(OUIHEHT 05T OCANKOB (B MPUIIOKEHHH 1);

p -— NPOIEHT obeclieyeHHOCTH OcalKoB. IIpW OTCYTCTBHH Ha-
Oro/leHHE 32 OCaJKaMu;

C,_ npunumMaercsi pasHbiM 0,25; C;,=2Co,,.

Ilpuem pacuera NpHOMHKEHHEIA.

Jns 3MMHero nepuojia MOTepH Ha JOMONHHTEILHOE HCIapeHHe He BbI-
YHCJISIOT, OCalKH, BHIABLIME Ha Jiell, YUATHIBAIOT KK NPUXOAHYIO YacTb
6Gananca, TaK Kak OHH HeMelJjieHHO oOpallarTcs B CTOK.

TToTepn Ha JOMOMHUTENbHOE HCIIaDeHHe MOTYT MMeTb OTpHIaTesbHbIe
3HAUEHH A He TOJBLKO 3UMOH, HO ¥ JIETOM, KOIJa BOLOXPAHUJIHINE 3aTOINISIET
3a60/I0UEHHYIO MECTHOCTb, MOKPBLITYIO PAaCTHTENIbH OCThIO, TaK KaK Hucnape-
HHEe ¢ Hee MOXKET NpeBHIIIaTh UCMapeHHe ¢ BOJHL. L[Jm BOZOXPaHHJIHUIL,
HaxoAsILMXCs B 0COOGHIX YCJOBHSIX (3apacTalolluX, BHICOKOMHUHEpann3o-
BaHHBIX, 3AMYTHEHHBIX HJIH PACIIOJIOMEHHbIX Ha TEPPUTOPHH BEICOKOTOPDH,
PaccoJIOXpaHKJIUIL, OXJajuTeneil, HAKONUTe el NPOMBILIIEHHBIX CTOKOB),

rae KlOO—p
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NPUMEHSIOT CllellianbHble NpHEeMBbl pacueTa, periaMeHTHPYEMble TeXHH-
YeCKHMH YCJIOBHSAMII.

Jlns ceBepHEIX palfOHOB NOTEPH Ha JOTIOJNHHTENbHOE HcnapeHHe B Ga-
JlaHce BOAOXDaHU/MIA OOJIBIIOrO 3HaueHHS HE HMEIOT, HX MOMHO Bbi-
yHCaATh npubaMKeHHo. JIyisi cyXoil 30HBI pasHULld MEXAY HCHapeHHeM
C BOJHOH IOBEPXHOCTH H CYWIY BeCbMa 3HAUMTEJNbHA.

Haxoxaenne noTepb Ha JIONOJHHTENbHOE HCMApeHHE IO KOPOTKHM
UHTepBaJaM KaJEHAADHOTO psla HaGMIOAEeHHi CBSI3aHO C TPYAOEMKHUMH
BEIUHC/ICHUAMH. [I1s1 mpuOMHIKEHHBIX cn0oco00B pacuera BHYTPHIOZOBOTO
pacnpenesiedst A0NOJMHUTENBHBIX NOTEPh HA HCNapeHue NPpUHUMAKT Clie-
Nyiolye JOnyIeH s ‘

TNOTEPH 3a IO OCTAIOTCSI MOCTOSTHHBIMU M OT BOXHOCTH H METEOPOJIOTH-
yecKo# 00CTaHOBKH He 32BHCST, UX MO2KHO BBIUMCJIHTD IO CpeJHEMY IOAY;

BBLIUMCJICHHbIE TIOTEPH JEJAT MO MecsliaM Mepuojia OTKPHITOro pycia
0e3 yuera HamnoJHEHHS;

pacueT BHYTPUIOAOBOIO pacnpeleseHust JNONOAHHTENbHBIX TOTEPh Ae-
Jaetcst ang 3—>5 rpafalii BOAHOCTH.

[Torepu Ha JomoJHWTEsBHOE HCnapeHne A1 I0XKHBIX paiioHos Corosa
COCTaBJISIOT 3HAYMTENBHYIO HOJIO OT CTOKA M CHM2KAIT OTAAuy U3 BOJAO-
Xpanunuma. JlonoJHHTeNbHBE NOTEPH Ha HCIapeHHe C BOAHOH NOBEpX-
noctd LIMMJSTHCKOTO BOJOXpaHuaHINaG cocTaBasitoT 1,9 xm®, yro cooTser-
cryer 5,7% ot croka p. [lona y r. Kanau.

IlpyaArl Ha Manbix peKaX M BPeMeHHHIX BOJZOTOKAaX YMEHBINAIOT HOPMY
cToka Ha 10—15% 3a cuer norepr Ha HcnmapeHHe ¢ BOJAHON MOBEPXHOCTH.

§ 2. Ounpenenenue cyMMapHbIX TOTeph HA (IILTPAIMIO

Bennuuna QUABTPAIMOHHBIX MOTEPh Yally BOJAOXPAHWIHINA 3aBUCHT
OT ero ruJporeoJIOTMYeCKHX YCJOBHIl, XapakTepa HAIIaCTOBAHHS BOJO-
HOCHBIX CJIOEB, BBICOTHI MOANOPA H WIMPHHBL MperpakiaeMoll AOJKWHbL.

Tlotepsimu Ha GUIBTPALMIO HA3LIBAIOT PA3HOCTb OGBHEMOB IOA3EMHOrO
TIPHTOKA U OTTOKA N0 KOHTYP Y Yalli BOAOXPaHHJIHILA B €CTeCTBEHHBIX YCJO0-
BUSIX U IIOCJIe CO3AaHUSA MOANOpa.

IlocTosnHyI0 Pa30BYI0 aKKYMyJSIHI0 4acTH CTOKAa BO BpeMs INEpBO-
HayaJbHOIO 3alojiHeHusl BOJAOXPAaHHWJMIIA A0 YPOBHSA MepTBOro obbema
¥ CO3JaHHs €ro NOJ3eMHOH e€MKOCTH YUYMTHIBAIOT CaMOCTOSITEIbHO LISl Ha-
YJaJbHOTO NEPHOAA SKCILIYaTallHH.

3HakonepeMeHHash AKKyMYJsAUHs BOAL B 30He IOA3EMHOr0 KOHTypa
BOJIOEMA IIPH €XerofiHOM 3aroJHeHHH BOJAOXPaHMJMLIA U ero cpalorke
B pacueTax (HIbTPAIlMOHHBIX NOTEPb HE YUHUTHIBAETCS.

Heranpuble pacueTsl (QUABTPANHH INPOBOASAT NPH THADOTEXHHUECKOM
NPOEKTUPOBAHUH B LeNsX obecliedeHHs YCTOHYMBOCTH COOPY KEHHH.

ITpu pacuerax peryaMpoBaHMS CTOKa yueT (PHJABTPALMH MO KOHTYPY
yalld BOJI0EMA, CO3JaHHOH TOANOPOM B HHXKeJNeXKallpe CJIOH TpyHTa
WAH B Apyrue OaccefHbl, MPOBOAAT CYMMapHO IJis YTOUHEHUS PACXOMHOH
yactu GanaHca. HOI[C'-leTbI CYMMapHBIX TIOTepb B 3TOM cJjiyuae npubyuKeH-
Hble W He MOTYT 3aMEeHSTb DacueToB (UALTPALMHM NPH TMAPOTEX HAYECKOM
NPOEKTHPOBaHHH THAPOY3Ja, ofpasyomero BOJAOXpaHUJIHIIE,
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Korga Hak/JIOH BOJOHOCHBIX CJIOEB HAMpaBleH K BOAOXPAHHUJIHILY,
a ypoBeHb 'PYHTOBLIX BOA Bblllle €r0 MaKCHMaJbHOTO ypOBHS, NOTEPH Ha
(uabTpPaUMIO He3HAYUTENbHBL,

MecTHble rHIpOTe0JOrHYeCKHe H [e0JOTHYCCKHE YCJIOBHS BecbMa pas-
HOOOpasHbl. YueT UX 0CcCOEHHO Bax<eH IPHU CTPOUTEJNLCTBE BOAOXPaHUJIMIIL
Ha pekax, He JPeHUPYIOUUX TPYHTOBblE BOJbl, a TaKxKe IPH [TyOOKOM
3a/leraHdl [PYHTOBBIX BOJA MO OTHOLIEHHIO K YPOBHSIM HANOJHEHHsT BOJO-
XpaHHIHINA.

ITo mauueiM B. A. DBaxrtuaposa, moazemHast emkoctb LlumnsiHCKOro
BofloxpaHwnia cocraBuia 2,03 «x®, wan 15% oT mosesHoil.

[ToBbinieHne U CHUKEHHE YPOBHeH B HA3eMHOM M TOJ3eMHOM BOAOXpa-
HUJIMIIAX PAa3/M4aloT [0 BPEMEHH.

®DubTpauHOHHBE MOTEPH BBLIUUCASIOT NPH CPelHEeM ypOBHE HamoJiHe-
uust. [Ipu npuOaMaKeHHBIX pacyeTax NOTEpH Ha (PUALTPAIMIO OTHOCST
K eI{HHIE IJOMAAH Hid o6beMa BOLOXPAHHJIMINA M MIPUHUMAIOT NOCTOSH-
HBIMH. '

B OTBeTCTBEHHBIX C/AydYasiXx MPOEKTHPOBAHUS BOZOXPAHUJIUIL JJIs yTOY-
HEHHs MOTepb Ha (UABLTPALHIO MPOBOAAT CHENUAJbHBIE HCCAENOBAHHSA.
OpHeHTHPOBOYHO MOJACYET CYMMAapHBIX NOTepb Ha (DUIBTPALKIO NPH BOJO-
XO3SIHCTBEHHBIX PACUETAX POBOJAT B 3aBHCUMOCTH OT FHAPOTe0JOrH4ecKu X
YCIOBHH.

Xopouue ruiporeosorHyecKue ycJaoBHsi COOTBETCTBYIOT clyyalo, Korja
JI0Ke BOJAOXPAHMJIMINA BOJOHENPOHHIAEMOE, a YPOBeHb TPYHTOBBIX BOA
Ha y4yacTKe 3aJieraer Bblllle OTMETOK NOAMOPHBIX ypPOBHeH.

CpenHee ycJIOBHSI XapaKTepHU3YIOTCH MAalONPOHHMIAEMBIMH [PYHTaMH
JI0XKa, HampyuMep CYTJIMHKAMH, IPYHTOBBE BOJbI HAXOASITCS BhILIE YPOBHH
MepTBOro obmema.

[Ip¥ MIOXMX CHAPOCreOJOrHUECKHX YCJIOBHSIX JIOXKe BOJOXDaHHJMINA
CJIOYKEHO BOJOIPOHUIIAEMBIMY [P YHTAMH, HMEETCS OTTOK M3 BOAOXPAaHH/IMIIA
Ha nuTaHhe rpyHTOBSIX BOA. [HopmMsel noteps Ha duabtpamio M. B. Tlora-
0B MpPeMIOXKHJA NMPUOJIHMKEeHHO NPUHHMATh B BUAE CJIOS C €IUHHIBI N0~
IIaj¥ WJIK B IPOLEHTAX OT Cpefiiero oGbeMa 3a epuojl ocpesiHenus (1aba. 5).

TABJHWUA 5

»
% OT cpejgHero oGbema

Tuaporeonoruyeckile ycJjaopHs CJlo#t 3a rom, oM

id roj 3a Mecsi
Xopouwue 0—50 5—10 (l):—sl—é
Cpennue 50—100 10—20 1 5-°3
[noxue >100—200 > 20--40 >0

CDH.H‘I:’I‘an.HOHHbIe IOTEepH HasHa4awT HHOra Ha OCHOBE MCIO0/Ib30BaHH A
MaTepyasioB 3KCIJlyaTalUud BOJOXPaHW/IHIL B paﬁOHe CTpOUTENBbCTBA, a
TaKXKe AaHHBIX pEerdoHaJjJbHbIX BOAHO-0a/IaHCOBLIX HCCef0BaHUH.
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®OuAbLTPALHOHHBIE IOTEPH B 3KCIIYATAHOHHBIX YCJIOBUSX OMPEe/1A0T
MyTeM 1I3MEEHHs BeeX cocTaBasiomux Ganaica B BOAOXPAHIIIILE. Box-
fiple GajiaHchl COCTABMAMIOT 3a MeCALl MK ApPYiHe HHTepBahl BpEMEHH.

Cunzkenne (QUALTPALMOHHEIX TOTEPhb  OfbsCHSETCH KoJbMaTalnes
7107KA BOJOXPAHHJNINA W TOBbIIEHHEM ypoBHA rpyHToBhX BoA. Crabuiu-
3alMs NoTepb B YCJAOBHAX HOPMaJbHOH 3KCMiyaTalyi BOAOXPaHWIHINA
HACTyTMaeT npumepHo uepes 4—5 Jer. _

[Totepu BOAbI Ha (UABTPALMIO K3 BOAOXPANMJ/HLL, [HAPABIHUCCKH
B3aHMOCBS3aHHBIX MEXKAY COOOH, yBsi3biBalOTCA B BHAe GanaHca BO3Bpar-
HBIX W (UIBTPALUOHHBIX BOJ.

§ 3. JlepooGpasopanue u JApyrue povepd Bojibi

Ilpu oTpruaTeNbHLIX TeMIepaTypax Bo3dyXa B BOLOXpaHHJHIILE obpa-
3yeTcsl YCTOHUHBLIH JIEA0CTAB, Ha KOTOPDLIE BLIIIaJaioT OCa/lkH B BUAE cHETA.

3anac BOALI, BPEMEHHO aKKyMyJHDOBaHHbIl B JeISHOM H CHEXHOM
IOKPOBAX, He MOzKeT OBITh HEMOCPEe/JCTBEHHO HCNO0NB30Bat /14 NOBBIIECHHA
OT/a4H.

Ecny BOAOXpaHWIMILE 3UMOIl MOJINOCTHI0 He cpabarbiBaercst, TO Jead-
HOl M CHE)KHBIH IOKPOB 3aTpyAREHMA B KCIVIVaTalMio HE BHOCHAT, 2 Ha-
JNuKMe YCTOHUHBOrO JIEAOCTaBa MPeoTBPallaeT BO3MONHOCTb 06pa30Banus
BHYTPHUBOLHOrO AbAa (1yru). Pacxospt oTAauy TAKIKe lie CHHMKAK0TCS, Tak
KaK Jiel U NOKPHIBAIOIKH ero CHEer CBOMM BECOM BBITECHSIIOT SKBHBAJIECHT-
HEIIT 00beM BOJKL.

[Totepamu BOABI NPH JefooOpasoBakuy Ha3biBAIOT 3allackl BOALI B CHe-
Iy U BO JIbjly, BpEMEHHO 3ajlepKanuble Ha nosiornx Geperax npu 3uMHeM
OTIOPO’KHEHHH BOJAOXpaHMMMINA. TosMHa JbAa 3aBHCHT OT CYMMEL OT-
pHIATENbHBIX TEMMepaTyp, OT CpeAHel BLICOTH CHera W CKOPOCTH Teve-
HHSI 3a Nepuof JjefoobpasoBaHus. YBelHUEHHE CYMMBl OTPHILATENbHDLIX
TeMmmeparyp, CHHIKEHHE CKOPOCTH TeyeHHs B BOAOXpaHHIMINAX cnocob-

"CTBYIOT POCTY TOJIIMHD! JIbAA.

[Ipu 3HAUHTENLHOM CHEXKHOM MOKPOBE IpOLECCHl JeA00Gpa3oBatus
3aTyxaioT. M3-3a Ma/blX CKOpOCTeil BOAB TOJMIIUHA JIbJa B BOAOXPaBHJIA-
e GoJibIe, YeM B peKax LAHHOI'O paiioHa, H 3aMepP3aioT OHH OObIYHO pPaHb-
IIe pek, a 0cBo0OKAAIOTCS OTO JIbJa NO3/HEee.

3HaunTelbHOE BeTPOBOE BOJHEHHE Ha KPYIHALIX BOJOXPaHUJIMIIAX MOXKET

‘3ajiepaTh 06pa3oBaHKe YCTOHUNBOTO JiellocTaBa B Hauase Jeo00pasoBa-

nusi. OGbeM BOAbl, aKKYMYJHpPYeMblii B CHEKHOM H JIEASHOM TNOKPOBE,
OCeNalolIeM Ha TIONOTHX Geperax BOAOXPAHUNNINA NDH SHMHEH ero cpa-
60TKe, 3aBHCHT OT TOJIILAHEI JIbJA ¥ CHEra H oT ouepTaHus GeperoBbIX CKJIO-
HOB JIOJIMHDL.

Ecan B Tepuoj YCTOMYHBOrO JeJloCTaBa 3a pacueTHblE HHTepBa
BpEMeHH NPH OTHOCHTEMbHO HeGombioi cpaboTke MIoMiaib 3epKajla B Ha-
yaje 3HAYHTEALHO MPEBHIIAET T0Madb B KOHIE HHTepBaad, TO eCTh
0, =>0,, TONYYaioTCs PacIIacTaH bl Npoduab OeperoBplX CKJIOHOB Halld

'BoZOXpaHuAHILa B GosbiuMe ofbeMl ocesliero Ha Oeperax npja M CHera.

BecHoii NpH BCIUILIBAHEE OCeBiiero Ha Geperax Jibfia 1 CHera npOHCXOJHT
ZGTOJHUTENBHOE TIONOJHEHHe NPHTOUHBIX pacxofioB. Ecim BenibBUIHi
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Jiell TIPH BeCceHHeM MoJIoBoAibe cOpackiBaeTcsl B HHKHUE Obed, 3anac BOAB!
B HeM ocraeTcsi 0e3 HCIO/B30BaHHST H OTHOCHTCS K Ge3BO3BpaTHBLIM MOTe-
pam. Ilpu sumHeit cpaboTke BOAOXPaHUJIMING.3aMAC BOJBI, aKKYMYJIHPO-
BAHHOH B CHEXKHOM U JIEASTHOM I[OKPOBe, oceBeM Ha Oeperax, sBSETCS
noTepen BpeMeHHOH, HO OH MOXKET MOBJIeYb 3a cOOOH CHUKeHUe cymMMap-
HOro o0bemMa OTAAuH B SUMHHH MEPHO.

OBbem BoABI, aKKYMY/JUPOBAHHOH B CHEXKHOM H JIEISTHOM NOKpPOBE,
oceBiieM Ha Oeperax BOAOXPAHUJIHUINA, TIPH €ro €XEroiHoi sUMHeld cpa-
GoTKe BBIUHCAAIOT MO (opMye:

[l = (0, —o,) (h,vk + ph’cp) 100w, 2h

rle w, H ®, — MJIOMAAN 3epKana BOJOXPAHHUJHUILA B Hauaje U KOHLE
nepuosa 3uMHe# cpaboTKH, Ki;
Y ¥ P — NJOTHOCTb /LA U CHera;
k — ko>hdHLHEHT, YUUTHIBAOMMA MOCTENEHHOE HapacTaHue
TOJILIUHE! JIbAA 32 3uMy, paBHbI 0,65;
h, — MakcuManbHas TO/MIIMHA Jibda K KOHIY JIeIOCTABa;
h., — Cpeausii 3a MepHOA BBICOTAa CHEXHOTO NOKPOBa.
Jns1 BHIMHC/IEHHS TOJMIMEB MbAa npennoxken psin dopmya (B. H. [ou-
gapos, I1. M. Benoxous, I'. B. Bperman u ap.).
[To T'. B. Bpermany, TonuuHy /MbAa OmpefesisioT B BHAE:

hn:(z_f)o,:n_ (22)
[To dopmyne I1. K. Benokousi TOJIIHHA JIBAA PaBHa
hy =2V 3 (—)+ 70,

1o
rae D(—1°) — cymMMa CpejHeCYTOUHBIX OTPHIATENLHBLIX TeMIepaTyp
BO3LyXa.

[Ipn sHepreTHyecKOM HCTOJBL3OBAHUH BOMOXPAHHJIHINA H JHMHTHD YIO-
meM 3MMHEM NepHofe 3amachl BOLE! B CHEry U JIbAy, OCEBIIMX Ha Geperax,
YUUTHIBAIOTCA KaK MOTepPH IIpY eXerofHofi cpaboTke BOAOXPaHHJHILA IO
YMO.

[lpun mHOrosieTHeM pery/upoBaHHH CTOKA MOTEPHU BHIUMUC/AIOT TOJLKO
B rOA MOJHOH cpaGOTKH BOXOXPAHHJIHINUA:

I
M= 2% » - (23)
rae I, .. — MOTepH NmpH MHOTOJIETHEM PEryJMpPOBAHHH CTOKA;
7 — YUCJIO JIeT KasleHZapHOro psifa;
¢, — NMPORONIKHTENBHOCTh 3UMHeH cpaGoTKH B HOJSIX roja.

Ha Bomoxpanuauimax TtosmmuuHa Jbja GOMblne, YyeM Ha pekax; s
KPYNHbIX BOXOXPaHHJIUIL B PABHUHHBIX YC/IOBUSIX OHA YBeJHUYHBaeTCs Ha
156—20%, nns HeGonbLIMX BOAOXPAHMNMIL U OpyAoB — Ha 33%, Ha rop-
HBIX pekax — Ha 80%.

K mortepsM BoABl HHOrZA OTHOCSIT CAHUTAPHBIE PACXOABI, OGBEMBI BOLLI,
HCIO/Ib3YyeMble Ha LIII030BaHue, PHIOOXOABI, 30JI0yIaNeHHe, NPOMBIBKY
KOT/IOB. OOBeMbl BOAHI Ha LITIO30BAHHE 3aBHCAT OT JMHEHHBIX PasMepoB
COOpPYEHH S H KOJIHYeCTBa CAUBHBEIX NPU3M Ha pacueTHbIH mepuoln. [ToTped-
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HOCTbL B BOJE Ha pblGOXO,D,bl onpeaensictcsi riApaBaiyeCKM pacueToM,
HizbsiTve BOAbl Ha NUTaHHE KOTJIOB TEMJIOBBLIX CTaHHUI, CMeny BOASAHbLIX
MaccC BOJABl PacCUHUTBHIBAIOT IO ClelHaJlbHbIM TE€XHHUYECKHM YCJOBUSM.
Pacxonpl niu ‘00beMbl  BOJIHI, Hcrnosis3yemble 114 pasdiinyHblX neneit
MPOK3BOLACTBEHHOIO HamnpaBJaeHusd, He CBfI3aHHBLIX HENOCPEACTBEHHO
C OCHOBHBIM HasHaueHHeM BOAOXPaHUJHINE, OTHOCATCS K NOTEPAM YCJIOBHO.

§ 4. MeponpaTnsa 00 yMERbHIEHHIO NOTEPL BOML!

YMenbilenye MoTepb Ha [AOMOJHHMTENbHOE HCHApEeHHe 3aBHCHT OT [o-
HUJKEHHS CKODOCTH BeTpa M TeMMnepaTypbl Ha NOBEPXHOCTH BOLOEMA, yBe-
JIMUeHU S BJIa>KHOCTH BO3AYyXa, co3jganus npenmcmuﬁ s HpOHHKHOBeHHﬂ
BOAsSINBIX MapoB B aTMoc(epy.

Jisi cHMKEHHSl CKOPOCTH BeTpa MO NMEPHMETPY BOACXpaHUJHILA ca--
JKAIOT BbLICOKOPACTYIIHe AepeBbsi, YCTPAHBAlOT HCKYCCTBEHHBIE 3arpaxie-
HHA; YMEHbLUAOT JJIHHY pasroHa BO3/AYUIHOrO MOTOKAa Hal BOAOEMOM
of6BajioBanyeM; IPelyCMaTpPUBAIOT CTPOUTEALCTBO BOJOXPAHHJHIL B TaY-
GOKHMX BBHIEMKAX, KOTIOBHHAX C KDYTHIMH Oeperamu.

JIns MOHHMIKEHHs TeMIepaTyphl IOBEPXHOCTH BOJB NPOBOAAT CPabOTKy
JIeTOM NOBEpPXHOCTHBIX Oosiee TEmJbIX C/IceB BOJbI, YBEJNHYMBAIOT MPOTOY-
HOCTB U IyOWHY BOJOEMa; IMKBUANPYIOT JIE'KO NMpOrpeBaeMbie HENPOAYK-
THBHblE MeJKOBOAbS; ycTpauBaioT Ha Oeperax BojJoeMa JeJOXpPaHHIIMILA,
JIMKBMAMPYIOT 3apOCJH BOAHOH PacTHTEJbHOCTH.

VBenHueHHE BJAKHOCTH BO3JyXa HoCTHraercsl OCOJBIIAM DasBUTHEM
opouteHusi BOMM3M BOJOXpaHHAMINA. KIHTEHCHBHOCTb HCTAapeHHs YyMeHb-
IIaeTCsl NPU YCTPOHCTBE Pas3JMUHBIX HCKYCCTBEHHBIX BOAOHENPOHHUIAEMBIX
TIOKPHITHI, CO3/laHHs OPTaHMUECKHX IIJIEHOK W3 KMPOBBIX BEIECTB, Ges-
Bpe/AHbIX /ISl KUBOTHBIX U pPacTeHuii.

Bce MepONpHATHS TIO yMEHbILEHHIO TI0TePh BOABI HA HCNapeHnue 000CHO-
BLIBAIOTCS] TEXHMKO-3KOHOMHUECKHUMH pacueTamy. Hanudue 30H MEJIKOBO-
i, BEICOKOE CTOsIHME YPOBHSI FPYHTOBBIX BOJA YBEJHUHBAET [OTEPH Ha HC-
napeHue. YMeHbllIeHHe DaCTUTEbHOCTH, OCYIIeHHe 3eMeNTb CHHKaeT NOTePH.

MeponpuaTHs Jis yMEHBIICHH 1 IOTEPb BOAb Ha (PUIIBTPALHIO BKILOYAIOT
NOKPLITHE JI0XKa BOJOXPAHWJIMINA PAa3IHUHbLIMH  BOJOHENPOHHILAEMbIMU
ofexaamu (6eToH, riMHOOETOH, OHUTYM, KUIAKOE CTEKJO, MOMH3THJ/IEHOBbIE
[JIEHKH) H CO3JaHHEe MaJONPOHUIAEMbIX g BOJBI CJIOEB rpyHTa (COJIOH-
[leBaHue, NpUMeHeHHe pacTBOpa AYOU/IbHBIX BEIECTB, YIJOTHEHHE, KOJb-
MaTtamus Jozxka). JJ8 MEeCTONOJOXKeHHs CTBOpa MJIOTHHBI BOAOXPaHUJIHIIA
cefyer BHIOHpaTh YCTOHUHBbIE BOAOHENpPOHHLAEMble TPYHTHI.

JLnist KpyNHBIX BOAOXPaHHUJIHIL NPOBeACHNE MEpPONPHUSTHH 1O yMeHbIle-
HHIO [OTePb BOJBI HAa HCMapeHde M (QUJbTPALHKIO 3aTPYAHEHO.

IMaasa IV. BAWJIEHNE BOTXOXPAHWJINI

[TponyKThl BOLHOH W BETPOBOH 3PO3UH, NMEPEHOCHMblE NOTOKOM, Ha-
3BIBAIOT HaHocaMmH. Ha MasibiX pekax CTOK HaHOCOB (OPMHPYETCsi 32 Cuer
ycosuit Ha BogocGope. Ha Gonbmmx pekax CTOK HaHOCOB 3aBHCHT 3 Oc-

HOBHOM OT BOJHOrO pe€xHMa.
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Tlepememaembie 10TOKOM HAHOCHI IOAPASAEIAIOTCS HA B3BCIIEHHBIC H BJIC-
KOMble no IHy. Kpynmble qacTHibl, KOTOPble NOTOK He B COCTOSHHM nepe-
MeuaTh, 06pasyioT HemoABHKHYIO YaCTh JOHHBIX OTIOMKEHHH. PaBHHHHbE
PEKH  TPAHCMOPTUPYIOT NPEUMYINECTBEHHO B3BEWIEHHbe HAHOCHI, O/
BJICKOMEIX HAHOCOB OTHOCHTEJBHO HeBeNHMKAa M He mnpeBbimaer 10% ot
CTOKa B3BeweHHbIX. [Iponece ocaraenu s B3BeIEHHBIX HAHOCOB HA3BIBACTCS
3auJ1eHHEM.

IIponecc akkyMymsIHH BIEKOMBIX HAHOCOB B OTVIHUHE OT B3BELICHHDIX
cuMTaercst 3aneceHneM. KosmuecTBo B3BelIeHHBIX HAHOCOB, CONEPIKALMXCS
B e/lHHIE 00bema, Ha3biBAETCH MYTHOCTbIO.

Paznuuaror o6utyio cpefniolo MyTHOCTs BOABI BCEro MOTOKa 0, YACTHYIO
MYTHOCTb, COOTBETCTBYIOULYIO (DPAKUUHA Oy, H CPELHIO MYTHOCTb, OTBEYALO-
LLy10 ero TpaHCHOPTHPYIOWel CNOCOOHOCTH P, (2/M® uan xz/m?).

Konnuectso manocos, nporocumoe pekoil B eJlMHUIY BPeMEHHU uepes
NOMEpeqHoe ceyelle NoTOKa, Ha3bIBACTCS PacXONOM H 0GO3HayaeTcss GyK-
BOfi R.

Pacxox HaHOCOB MO/TyuaeTCst YMHOMKEHHEM MYTHOCTH Ha pacxon BOJLI:

R =107%0Q xe/cex, (24)
R=10"%Q mycex,

TAe nepeBoarsie MHoxkutenn 107° n 107¢ npumensiotes npu mepexoxe
OT rPaMMOB B KHJIOPPAMMbI HJH TOHHBI.

Cpeanuit pacxoX HaHOCOB 3a PSIA JeT HA3bIBAETCH CPeJHUM MHOroJieT-
HUM (R, ), CPEAHHH 3a [OX — CPEIHUM [OLOBBIM PacxoJioM B3BelIEHHBIX
HaHocoB (R,).

CyMmapHoe cpeHeMHOroeTHee KOMHYECTRO IIPOHOCHMEIX PEKOH HaHOo-
COB, OTHECEHHOE K NOAHYHOMY NEPHOAY BPeMEHH, HasblBaeTcs HOPMOH ro-
ZlOBOro CTOKa HAaHOCOB P, U H3MepsieTcs B TOHHAX.

P.=poW,107¢ m/200, (25)

rae W, — cpenHuii MHOrofeTHHI 0GBbeM rOAOBOIO CTOKA BOJALI (HOpMa).

CosnaHue BONOXDAHMJIHMII HA peKax H3MEHSET eCTECTBEHHbH pexnm
CTOKAa BOABI M HAHOCOB.

Ha kpynHeIx Bogoxpanuiumax npoucxoaut pe3Koe CHHXXeHHe CKOPOCTH
TCUEHHUS, B pe3y/IbTaTe 4ero HaHOChI, NIOCTYMAIONIHe BMECTE CO CTOKOM peK,
[IHTAIOMHUX BOIOXPAHU/IHIIE, OCAXKAAIOTCS B ero 4aue. [Ipu moiMbiBe U 06-
PYyweHH: GeperoB NpOHCXOHT BTOPHYHOE B3MYyUHBaHHE (o6ycnoBnennoe
BO3JEHCTBHEM TCUEHHIi U BETPOBBIX BOJHEHHH Ha axo). Ha manwix Bomo-
XPaHUJIMIIAX MHTEHCHBHOCTL 3aHJIeHUs yYCHJIUBaeTcs [Ipy¥ HaJAu4yuu opra-
HHYECKHX OCTAaTKOB BOJAHOH paCTHTeJ[bHOCTH B OTJIOXKeHUAX. B ITYCTBIHHBIX
pafioHax HeKOTOpas uacTb HAHOCOB NOCTYNaeT B BOAOXPAHHU/IHILA TOX
AEeHCTBHEM BeTpa.

3ausienne — Haubosee KpyIMIHBIN AeeKT BOJAOXDPAHHJIMII: OHO BJEYET
3a co00il yTpaTy HX pPeryiMpYIOEro 3HadeHus, 1o Mepe YMEeHBIIEeHHU 51
€MKOCTefi ie/laeT HEeBO3MOXKHBIM oBecreueHue BOAOH norpebuTeneil B Hyx-
HbIe CPOKH H B TpeOyeMsiX KOMHYeCTBAX.

Bonoxpauumuuia Cpenneti Aauu, 00C/Ty XKHBAIOIHE HPPUTrALUOHHBIE
CHCTEMbl, HHOIAA 3au/ATCA OueHb OblcTpo. Tax, [Teppoe Temxenckoe
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Bojoxpanuauiue 3a 10 ser 3auaunocs Ha 40%, Taw-Kenpunckoe 3a 21
ron na 75%, 3a 10 neT mouTH NOJHOCTBIO 3aIJHJAOCH BOAOXPAaHHIHILE
dapxanckoi [2C.

[TpoRO/MIKHUTETEHOCTD 3aUJIEHHST OTpeleNsieT CPOK CJYKObI BOJOXPaHH-
JIHIIA M 3aBHCHT OT KPYIHOCTH 1 KOJIHYECTBA HAHOCOB, COCTaBa OTJOXKEHHI,
cnaramolux JOokKe peKH, eMKOCTH BOAOXPaHMAKIA, THAporpada CTOKa
BOJZBI, BBEICOTH THKa [OJIOBOALS, 3aTOIJIEHHS MOHMBI, YKJIOHA BOAHOH INO-
BepXHOCTH, KOHCTPYKIHH INIOTHHEI, [OPSJKA SKCIIYaTaliMH BOLOXP AHHIIH-
113, BeJHYHHBl XOJOCTLIX cOpocoB. KpynHble BOLOXpAHHJIHIA B TIEpRBEIE
roJbl 3KCIIyaTallM{ NPaKTHYECKH aKKyMYJHPYIOT BCe HAHOCHI.

Bonoxpanunuuia, paboratoniye B NepHoJ nOJOBOAbSL (maBoika) 0e3
3HAYUTENBHOrO MOANOpa npu GonbmoM obbeMe XO0MOCThIX ¢OPOCOB BOAbI,
3aJ€pKUBAIOT TOJbKO UacThb FOAOBOIG CTOKA HAHOCOB.

[Tpu pacuere 3aujieHHst H 3aHeCEHHS BOJAOXPaHWJHI Oojbilioe 3Haue-
nie 1MeeT MexaHnueckuil (rpaiysomerpuueckiiii) cocras naiocos. Ilpo-
IEHTHOE CofleprKaHKe OTAGIBbHBIX QpaKiiifi HaHOCOB 3alaeTcs Ul X cpea-
HUM JHaMeTpoM, HJIH THAPaBAHYECKOH KPYNHOCTbIO. ['HApaBiuuecKuit
MeTOJl aHa/M3a NPHMEHSIIOT JJIsl YacTHIL AHaMeTpoM MeHee 1 mm; M5t HaHO-
COB KpynHee | mum HCOab3yIOT cuTa. Ilepexon or ruppaBauueckolt Kpyn-
HOCTH K JMaMeTpy YacTHIl ¥ o6paTHO BelyT no TabjumaM. JJOHHBIE OTHO-
JKeHU s KJI1acCHUUMPYIOTCA O rpaHyJoMeTpHUeCKOMY cocTaBy. B saBucu-
MOCTH OT COEPIKAHHS OTACIbHBIX (DpaKuMil HAHOCOB B % 1O BeCy HAaXOAAT

M rpyura (kiaaccupukauus I'. A. Tleryxosoii, Taba. 6).
TABJHIA 6

TpyHTH Yora FpyuTH Yora

Mol TonkHe 0,7—0,8 | Meakue neckn 1,6—1,6

HUaer 0,8—0,9 |/Cpeaune u kpynune nec-

Wiel ¢ DpHMEChIo necka 0,9—1,1 | «&u 1,6—1,8

Menkue n cpeiHHe MecKH 3aH- | [Teckn ¢ rparHem 1,7—1,9
JICHHBIE 1,2—1,3 ||Tpasuil 1,8—2,1

Cpenuue Meckd 3aH/eHHBIE 1,3—1,5 ‘Fanhxa ¢ TpaBHEM 2,0—2,4

OObeMHBll BeC OTIOKEHHH HAaXOAAT NPH JOCTATOYHOM YIJIOTHEHHH
Oe3 yuera cOfepKaHHsl opranuueckunx npHumeceii. I'lpu pacuere 3augenus
npyAoB 10XHOH yacTH Ykpaunsl H. M. JIpo3som npeanoxkeHo onpeneists
00beMHBIH BeC HAHOCHBIX OTJIOXEHMIT B m/m® no dopmyie:

Vo= +CT +B, (26)

rae A, B, C — xo3(pduuuents!, 3aBucsilige OT CTPOEHHS MpHJIEraomel
K BOJOXpaHWJHINAM dacTH OacceiiHa (Taba. 7);
€ — IIPOIIEHT OPraHHYeCKHX NpHMecedl B HAHOCHBIX OTJIOKEHHU-
X, 3aBHCHT OT 3apacTaHus BOJAOXDPAHWJIHILA, NPH CHJb-
HOHA VIHTEHCHBHOCTH 3apacTanus e=15—20%; npu cpel-
nelt e=10—15%; npu cnaboit e=5—10%;
T — nepuoj 3aujenus, Jer.
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TABJHUUA T

3HayeHne KoshdHuHeHTOB
T'pyHTH
A B G
Iecku 2,30 0,25 0,002
Cnuuel, TaKeable CyrIHHKY 2,25 0,35 0,004
Jlerkue W cpeiHue CyraMHKH 2,00 0,45 - 0,007

OObeMHblii BEC OTVIOKeHHE B 3aHJISIEMbIX BOAOXPAHHJIMILAX YMEHBIAeTCa
B 3aBHCHMOCTH OT COJepKalHsl OPraHUYeCKUX NpuMecel BechMma 3Ha-
YHTENbHO.

Cuntalor, yTo 3au/eHHe BOAOXPAHUJIMILA npojoKaerca o Tex mop,
TIOKa HE BOCCTAHAB/AMBARTCA TPAHCIIOPT CTOKA HAHOCOB U3 BOJOXPAHH/IHILA
B HUXHHI Obed n B 3ansenHom GObede He oBpasyercs pycno no ¢opme
W pasmepam, noJoGHOe CylIeCTBOBABIIEMY X0 NOCTPOHKY TJIOTHHBI.

B saBucuMOCTH OT MeXaHHUYeCKOro COCTABa HAHOCHI COPTHDPYIOTCS 110
AnuHe moAnopHoro Gveda. KpynHbeie Gpakumu B3BeIEHHBIX M BIEKOMBIX
0 AHYy HAHOCOB AKKYMyJMDYIOTCS B 30HE IEPBOHAYaJbHOrO MOAMOpa
H CO3JAIOT Ipsilly HAHOCHBIX OT/IOXKeHHH (6ap). Hanocsl menkux dpakumii
Gojlee paBHOMEDHO pacmpefeNsioTCs MO0 JJIHHE BoJOXpanuaua. Ilpu
OO/IBIIOH NPOTSAKEHHOCTH TOANIOPHOTO Obeda GaMIKe K CTBOPY IJIOTHHBE
BbIMAJAIOT Menbyaifiiie (PaKuun B3BEMIEHHBIX HAHOCOB, OpraHHYeCKHe
NPUMeCH U TIPOAYKTHI nepepabotku Geperos.

C pocToM OT/IOKEHHI HAHOCOB B 30He BHIKJIMHHBAHHS HOATIOpa Mote-
PEeHHble CeyeHis pycsia MOTOKA YMEHBINAIOTCH, YK/IOHBI BO3PACTAIOT A0
BeIMYMHbI, 00ecreyuBalomell TpaHCnopT HaHOCOB, H TIOANOpP pacnpocTpa-
HSIETCSI BBEPX IO TEYEHHIO.

ITpoucxonar B3auMocBsi3atiHbe MPOLECCHI: nepemellenre BBepX KpUBOH
TOANOpa U MOBBILIEHHE YKJIOHA H CBSI3AHHOE C 3THM YBeJHUYeHHe CKOPOCTH,
o0ecrieynBarollee BICUEHHE BHH3 HAHOCHBIX OTIOMKGHHUI.

B rnepsoHavanbHOM CTBOpe YCTAHABAHBAGTCS HEe3aH/ISeMbli VKJIOH.,
IMo mepe samienus csofofHas eMKOCTD BOAOXPAHHHIA YMEHBIIAETCH H
4aCTb B3BELICHHLIX HAHOCOB HauMHaeT cOpackBaThCs B HIDKHHA Obed.

Ha ropueix u npeAropHbix pexkax HeoGXOAHM AETANBHBI yUeT IpoIec-
CoB nepeOpPMHPOBAHHA Dyc/la B BepXHEM M HHIKHEM Gpedax MAOTHHHL.
Bepxtue Gbeel oTHH npu Hanopax Mexee 10 m u yraonax [>=0,002
BBHAY GOJIBIINX CKOPOCTE TeUCHHA NPAKTHUECKH He 3AUISIOTCS.

[To C. T. AntyHuHy, B BOAOXpAHHIHIGAX Ha TODHBIX peKax Ipolecc
AKKYMYJIALHE HAHOCOB ATHTCS Ha TPH neproaa. B nepseit nepuoy saue-
CEHILA B UHCTOM BHJE HE MPOUCXOAHUT, eMy CONYTCTBYeT 3anieHue. K KoHmy
TIePBOro NepHoja B3BeleHHble HAHOCHI IPOXONAT TIO BOAOX PAHMJIHILY TpaH-
3UTOM, He Bhkimalast u3 BasecH. Bo Bropoii NepHOA BOAOXpPaHHHIILE 3aHO-
CHTCS1 BJICKOMBIMH MO AHY HAHOCAMH, MOCTYMAIOUHMH B NEPHOJ [aBOAKA
(mosioBoxbs). Tperwit nepuox XapaxTepH3YeTCsl MOMHBIM 3aHeceHueMm
SOROXpAHHJIMILA ¢ BOCCTAHOB/ICHHEM TPAHCMOPTA HAHOCOB M3 BEPXHErO
Obeda B HIKHHUI 11O cgopmMUpOBaHHOMY pycay.
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Jnst KamAoro mepuoja no NpUOMHKEHHbLIM 3aBUCHMOCTAM CTPOAT KpH-
BblE TOAIOPA i Ha NONEPeUHbIX NPOMUIAX ONPEAesIIoT 0GbeMbl 3aHeCeHH .
Bomnpocel nepedopMupOBaHHsT BepXHEro H HHUKHero GbeOB IHIPOY3JIOB
SIBJISIIOTCS  CaMOCTOSITENBbHOH TIpoOiIeMOH THIPOTEXHHUECKOTO MPOEKTHPO-
BaHHUA.

[Tpu BOAOXO3AACTBEHHBIX pacyeTax OOBIYHO OrpaHHUMBAIOTCS OINpesie-
JieHreM 0GbeMa OTJIOXKeHHH 32 OTAeNbHbIE ePHOAB! BpeMeHH it HasHaue-
HH S eMKOCTH MePTBOTO CJIOS HJIF pacueToM 3arloJiHeHusT 3alaHHOH eMKOCTH
IO TOfaM.

§ 1. Meroanra pactera 3amIcHHs BOAOXPAHIIIILL

Cy1iecTBYIOT MHOTO METOJIOB pacuera 3auJieHus BOZIOXP aHUJTHIIL eTa/lb-
HBIX ¥ NpHOMMKEHHBIX, YUATHIBAIOMMX [PAHYJIOMETPHYECKHH COCTAB HAHO-
COB MJIM HCTOJb3YIOIU X CYMMapHBIe UX XapaKTepucTUKU. Bo Becex mertonax
nporecc nepeHoca U akKyMYJIsIUKY HAaHOCOB CBSI3EIBAETCH CO CTOKOM BOJK,
NOCTYMaKIIefl B BOLOXPAHUJHILE, U ee cOpOCOM.

H3meHenue pexkuMa cTOKa BOAbI OKa3biBaeT BJHSHUE HA PEKUMEI CTOKA
narocoB. OjHakKo u3MeHeHHe M (OPMUPOBAHHE MYTHOCTH BOAHBIX Mace
BOJIOXPAaHUJIMILA BBHI3BIBAETCH HE TOJNBKO CTOKOBBIMH TeueHUusMH. B Bozo-
XPaHUHULAX BOSHHKAIOT HUPKYJNALHOHHbIE TeUeHHsI, BETPOBLIE BOJITHEHH S,
nepepaboTka Geperos, JOHHBIE TEUEHH S HACHIIEHHEIX MEIKHMU (P aKIH sIMH
HAHOCOB JIECCOBHJHOIO MPOUCXOXKAEHHS U TeYeHNs, CBA3AHHEIE C PEXRUMOM
paboThl COOP yKEeHHH.

Bce pasnooOpasue (pakTopoB TPYAHO yueCTb NPH [POEKTHPOBAHHH.

It KpYnHBIX THAPOY3JIOB MPOBOAAT N1a6OPATOPHYIO NMPOBEPKY Mpo-
necca pycnodopMHPOBaHKsT B BEpXHEM U HUIKHeM Obedax Ha CHeudalbHO
CO3/laBaeMbIX MOJEJSIX. ‘

OcHoBoll BceX pacyeTHBIX MOCTPOCHHH W METOAOB CJIYIKAT ypaBHEHHe
Gajsanca HAaHOCOB BO BpEMEHH H 110 AJIHHE BOJOXPAaHWJIHIA. Pa3HOCThb
IPUTOKA H OTTOKA HAHOCOB 34 PACYeTHEIA TePHOoJl B HAYaNbHOM H KOHEUHOM
CTBCPAX BOJAOXPaHHJHING onpefensieT 00beM HX AKKYMYJISLHH.

[lpu pacuere sansieHus BOZOXPAHUJIUILA I€TaMbHBIM METOJOM IO yuacT-
KaM noAnopHoro 6beda BEMHCIIIOT H3MEHEHHe MYTHOCTH H cOCTaBa HaHO-
COB OT HAUaJbHOIO K MOCIEAYIeMY Ipohu/aic 1 00beM OTIOKHBIIMXCS
HAHOCOB Ha yYacTKe 33 PACUETHBIH Meprol. 3ausieHHe Ha yYacTKe OT mpel-
NOCJ/IGAHErO MpOMUIa KO NOCTAEIHEIO HAXOAAT KakK pasHoCTb oO6beMa oTJIo-
KeHWH Bcero BOJOXPAHWJMINA M 9acTi, OFPAaHHYEHHOH NPeImOcaelHAM
CTBOPOM. .

[Ipu pacuyere 3auJieHdsi BOJOXPAHMJIMIIL HCTONB3YIOTCA AaHHBE MYT~
HOCTH, [paHyJIOMETPHYECKOrO COCTaBa HAHOCOB, PACXONOB BOJBL, Mapamer-
poOB BOAOXpaHU/HLLA, OOBEMHOro Beca OTIOMEHHH. B pacuerax npume-
HAOTCS (OPMYJIBl TPAHCIOPTUPYIOMEH CrOcOBHOCTH KaK Npu HaJWyuH,
TaK H NOPH OTCYTCTBHHM JHaHHBIX H3MepeHHH. [lepBUUHBIMM HCTOUHHKAMU
CBEJIGHHH O MYTHOCTH MOTOKa SIBJSIIOTCS [HAPOJOTHYECKHE €XKeroLHHUKH.
CucTeMaTH3HPOBAHHbBIE JaHHble HAOMIOAEHU 32 CTOKOM HAHOCOB 10 1962 r.
onyGaxKoBanbl B u3fanubix [mapomereocnyxGoil c6opuuxax «OcHOBHbIE
THADOJIOTHYECKHE XapaKTePUCTHKH». ‘
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Puc. 65. Kapra cpegueit MYTHOCTH BOJBI peK CCCP.

i

Puc. 66. Cxemaruueckas Kapra kpynHocTH dpakumii<<0,05 s B3BELICHHBIX
HAHOCOB:
1—90%; 2—90—75%; 3—75—50%; 4—<<50%.

Ilpu otcyTcTBUE AaHHBIX M3MepeHHi HAHOCHOTO PEXNMA PEKH B CTBOpe
BOJOXPaHH/INILA CPEJHIO MHOTOJIETHIOK MYTHOCTb BOABI NPUOIHIKEHHO
onpejensior mo kapte ['. M. lamosa (puc. 65). Kapra npumensiercst s
HEU3YUEHHBIX PeK.c miomaieio Bogocbopa or 500 xm? mo 20 TbIC. K.
YToukeHHble KapThl CpefHeldl MYTHOCTH TYGAMKYIoTcs B MOHOrpadusx
«Pecypcbl 10BepXHOCTHBIX BOJly, H3JaBaeMbix [ upomereoc/y:Goil.

I'. M. [amoBeiv cocTaBnena Kapra KPYMHOCTH B3BELIEHHBLIX HAHOCOB,
KOTOpasi MO3BOJSIET NPUOIHIKEHHO OLECHHTh PAHYJIOMETPHYECKMI COCTAB
HanocoB Ans Tepputopuit esponeiickoii wactu CCCP, Kaskasa u Cpenneit
Asun (puc. 66). MyTHOCTb MaiblX BOJOTOKOB ¢ I[LIOWAABIO BojlocGopa
menee 200 xu®  puumcasmior xak p,=kp. [lonpabounniii kosgxpummenT
k xk myrHoctd pek p no pekomengauuu [TH ans uentpambHbix YyepHo-
3eMHBIX OOnacted, Ykpaunel u Cesepnoro Kapkasa HaxomaT mno TaG-
auue 8.

BanaHcoBeM pacueToM HaxoAsT oObeM 3auseHusi BOAOXPaHHMJINILA
MEXK]ly HayajbHbIM H KOHEUHBIM (y NJIOTHHEL) CTBOpamd. Pacxo B3Bellie-
HBIX HAHOCOB, IOCTYMAIOUMX B BOAOXPAHMJIHMING, OOYCJIOBIEH MPHTOKOM
BOIbI, @ PAacXOJA HaHOCOB B KOHEUHOM CTBOpe CBs3aH ¢ pa6oToil
COOpYXEHHH M XoJocThiMi cOpocamu. OOCbeMm 3samieHHs! (AKKYMYJsi-
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TABJHUIIA 8

LevTpanbuble uepHo3eM-

- B aBKas
linomank sogocGopa (K. nf*'g%gfg':c?;'cr(” . (H ylx'i( paﬁ‘;iam (%e et{)."f’l]?m];unn‘;)

2 30 30 40

5 15 15 20

10 10 10 13

50 5 5 5

100 3 - 3

200 1 — 1

=1000 I 1 1

UHH HAHOCOB) 3a Af HHTepBa/ BPeMeHH BBIDAKACTCS B M5

10-3
Vap = Yors (RB.(!_RB.K) At, (27)
cae Yors — OObeMHBI Bec oTioxeHuit, m/m®

At — pacuerHLli HHTepBan BpeMeHu;
Ry, M R, . — pacxolsl B3BeIIEHHDIX HaHOCOB, CpeIHHE 32 NepPHO.
At, B HauaTbHOM M KOHEUHOM CTBOpax BOJOXpaHH-
JIMING, Ke/cex. :

Pexomennyercst menuts rop ma 3—4 pacueTHIX MHTepBana BPeMeHH
B-3aBHCHMOCTH OT COOTHOIIEHHH MeXAY pacXollaMu CTOKAa, OTAAuH H cbpo-
coB. Ilpu NONHOH aKKyMy/ANHH B3BELUGHHBIX HAHOCOB B BOJIOXPaHUJIHIIE
Ry=0. AHaJOrHYHO HaXOAAT O6BEM OTIOXKeHH HOHHBIX HAHOCOB KPYII-
UbIX ppaxwit B a®:

-3
Va.;t:%(Ra.n—Ru. ) A, (28)
rie Ry, u R, . — pacxol [OHHLIX HaHOCOB, CPeAHni 3a MepHOL B Ha-
HaJbHOM H KOHEYHOM CTBOpax, Kz/cex.

Banarcossle pacuersi mpoBojsT BHauase s y4eTa 3auseHHs BOJO-
XpaHH/IHINA 32 nepBblii rof ero paboTsl. [IpH HAMHUHH DAHHBLIX O CTOKE
HaHOCOB H MX MeXaHHYECKOM cocTaBe GajlaHCOBEIE PACUETH BEINMOJHAIOT
[0 OTAEILHBIM PPAKLUHAM, 3aTeM HX CYMMHPYIOT H HAXOAAT OO Ofbem
otnoxenuit. [lpu GanaHcoBeIX pacuerax sauseHHs BOJOXPAHUININA HC-
TOJIL3YIOT (POPMYJIbI TPAHCHOPTHPYIOMLEH CIOCOGHOCTH MOTOKA, NPUMEHSTIOT
SMIHPHYECKHE COOTHOIEHHST A5 OLEHKH TPAHCNOPTa HAHOCOB H €ro HaMe-
HEHHA MO JnnHe BOAOXpanuanma. ITpH OTCYTCTBHM AaHHBIX AN OLEHKH
SAMJICHNS BOAOXPAHHIHINA HCNOJIL3YIOT KPHTEPHET HaHOCOYAEP KU BAOIIEH
Cnoco6HOCTH.

Ins pacuera saunenus us dopmyi TPaHCNIOPTHPYIOLIEH crnocoGHOCTH,
YUHTBIBAIOIIHX IPaHY/MIOMETPHUECKHH COCTAB HAHOCOBR, HAMGOJee H3BeCTHI
dopmyarr A. . Xauarpsana u A. B. Kapayiuesa.

®opmyna A. B. Kapaymepa BhBefileHa Ha ocHOBe 1uddysnonHoi Teo-
PHH DB3BEIIHBAHNS HAHOCOB H PEKOMEHJI0BAHA VISl PACUETOB MPH 3auJeHHH
BooxpaHuanm. TpaHCHOPTHPYIOWYIO crOCOGHOCTh p, HAXOAAT:

Pr= Fpuaw (29)
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e e

- r

TI€ Qg5 — MYTHOCTb B3MHIBA; .
I' — ruapoMexaHnuecKHi mapameTp, YUHTHIBAIOWIMH TpaHyJOMeT-
pUuUecKUii COCTaB HAHOCOB. .
Kax MyTHOCTH B3MBbIBa, TaK M rpOMeXaHHuecKHil mapaMeTp MOryT GbITh
BbIYKCIEHB! 10 (OpMyJIaM.
A. B. KapaymeB paspaGoTan HOMOrpaMMbl JJisi BBIUHCTEHHS MYT-
HOCTH B3MbiBA M THIPOMEXaHHUECKOro mnapamerpa. MyTHOCTb B3MbIBA

(puc. 67) pasna:
Ppan = f (C7 H, UCD)’

rze C — koabduunent [esnu;

Uep — CPEIHSISI CKOPOCTD, M/CeK;

H — cpepnsa riybuHa Ha yuacTke, M.
IMapamerpsl N u v BXOAAT B QOPMYJY JJIsI BEIUHCJEHHS MYTHOCTH B3MbIBa
Ha Homorpamme. Ilapamerp m u N HaxoauTcs Kax

P OBt (30)
— "gﬁ ) (31)

rle g — YCKOPEHHE CHJbl THKECTH;

M — napamerp, paBHbi @ (C);
npu 10<CC<60 M=0,7C+6; (32)
npu C>60 M=48=const.

MyTHOCTb B3MBIBA PacCUMTHIBAOT MO (PpaKLMAM NPH HAJIMUMM TPaHy-
JIOMETPHUECKOrO COCTaBa TPANHCIOPTHPYEMBIX HanocoB. Ecam 3anan co-
CTAB JOHHBIX OT/IOJKEHHI, TO ONPENENsICTCs] U UX B3BEIMBAIOLIAS YACTh.

2}

ok
28

[ceK

28

Z

: £ aam
Hw70 B0 50 40 30 20 [0 0 5000 s0000 75000 100007 125000

Puc. 67. I'paduk 17151 onipefenenns MyTHOCTH B3MBIBA Py, 110 Gopmyaie A. B. Kapa-
yuiesa.
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I'mapomexannueckuii napamerp
[ onpepensiior ¢ wucnosb3oba-
HueM Tabau1 (QyHKIM, ero om-
perenswomux. Jnsg npubnuxen-
HLIX PacueTonB Mo (ppaxuHam na-
pamerp I' HaxozsT o rpadukam
(puc. 68), KOTOPBHIMH NOJIB3YIOT-
Csl W IIpH BBIYHCJAEHUH THJPO-
MEXaHHYEeCKOro Iapamerpa Mo
cpenteit ruApaBAHYECKOR KPyII-
HOCTH HaHOCOB:

I'=9g(G, C), (33)

rae G — Ge3pa3MepHasi BeJH-
YMHa, paBHas

G=2; (34)
cp
4 —THApaBJIHYecKas Kpym-
HOCTb TPAHCHOPTUPYEMBbIX Ha-
HOCOB s/cex. B BblumcsenHOe
3HaueHHe O, NMPH HAaJHYHH JaH-
HBIX O MYTHOCTSIX BBONST IIO-
NpaBKy a, paBHYIO

a— O nam
O/ by

TAC  Pigam 3’1 Piper _usHaquHﬂ
H3MEPEHHOH cpefHefi MyTHOCTH
——— 3a MHTEPBaJ BPEMEHH U BLIYHC-

g 42 oF 08 08 W0r  newHoii  TpaHcnopTHpYowWEl
Puc. 68. Ipapuxku dynxunn I' (G, C). crnoco6HoctH. BblGop pacuer-
HOrO 3HAaYeHHs MYTHOCTH IIpO-

BOJUTCA B 3aBHCHMOCTH OT BO3MOXKHOI'O CPOKA 3aUJIeHUsl BOAOXPaHUJIHIIA.
Ecin cpox nosmoro sausenus eMKOCTH BOLOXPAHHJHINA MJIH MepTBOTO
00beMa OPMEHTHPOBOYHO NpEBbINAET A/ APHAHBIX M TOPHBIX PaiiOHOB
25—30 zer, a A1t pPAaBHUHHBIX PeK IPYrHX 30H — 15—20 Jer, TO pacuer
BBINIOJIHAETCA 110 CPEJIHEMY MHOrOJIETHEMY PacXOAy HAHOCOB HJIM CTOKY HX.
B s1oM ciydae HeT HEOGXOLMMOCTH L/l HAHOCOB BBHIYHCJISITh CTATHCTH -
ueckue napamerpsl paga C,, Cy, 7 0 yyuTHBaTb HX UHKIHYHOCTD. BhiGpan-
HEIi B KauecTBe pacueTHOro ruAporpad croka BOXBI IPHBOAHTCS K HOPMe.
Ilpy HeGoabLIMX CPOKAX 3aHJICHHSI €T0 PACYET YCJAOKHSETCS H MPOROLHTCS
MO pacueTHOMY oAy 3aJlaHHOii 0GeCreuenHOCTH, M0 CTOKY BOABI H HaHO-
coB. HauGosiee HeGnaronmpuaTHbIE yC/IOBHS 3aHJEHHS B STOM CJydae
CO3JAIOTCs MPH OTCYTCTBHH CBSA3H MeXly CTOKOM BOAHBI H HaHOCOB. [mapo-
rpag cT0Ka BOLBI IPH pacyeTe MPHBOAUTCS K PACUETHOH OGECIIEUEHHOCTH.
Pacder o6bema 3aunenust Majbix BOJOXpaHHAMIL M npymoe. [Ipu ot-
CYTCTBHH [AaHHBIX O DEXHME HaHOCOB H TI'PaHYJOMETPHUYECKOM COCTABE

210

rOJIOBOH CTOK HAHOCOB P, HAXONAT KOCBEHHBIM MYTeM C HCIOJb30BaHHEM
Kaptbl Mytuoctn I'. M. HlamoBa. [00BOE KOJHUECTBO OTJOMHBILIHXCS B
BOLOXPAHUJIHINE HAHOCOB 3aBHCHT OT rOJ0BOrO CTOKa HAHOCOB P (m/20d)
H TAK Ha3piBaeMOfi HaHOCOyAepxHBaionieil croco6hoctn P, (raba. 9).
CrocoBHOCTD 3alep KUBaTh Ty MJH APYIYIO OO FOJOBOTO CTOKA HAHOCOB
B BOLNOXPaHHUJIMIIE 3aBHCHT OT OTHOCHTENbHOH €MKOCTH BOZOXPaHMJIMLIA.

OrHoCHTeNIbHO eMKOCTBIO BOAOXPAHHJIHIIA HAa3LIBAETCS YACTHOE OT
Aenenns ero emxoctd npu HITY nma Hopmy croka Bojwl pekH, nuraromeii
Bonoxpauusnie. OTHOCHTeIbHAA eMKOCTb (KOS((DHIMEHT eMKOCTH) paBeH:

g, imy (35)
Hny v,

Bonoxpanuauima 60/IbIIOH OTHOCHTEIbHOH eMKOCTH (Buny=0,6) axxymy-
JMPYIOT NPaKTHYECKH BCe HAHOCHL. Bopoxpanuinma cpeHeii OTHOCHTeNb-
Hoit emxocrn (0,15<C,,,<<0,6) B 3aBHCHMOCTH OT pexuMa paGoTHI, MeCT-
HBIX OCOGEHHOCTell MOTYT akKyMy.iupoBaTh or 100 1o 70% nocTymaromux
HaHOCOB. YacTh HAHOCOB MONANAET B HUKHHUI Gbed) IPH XOJOCTHIX c6pocax
BOIBI BO BpeMs INaBoAKa. IIpd BOZOXpaHW/IMIIAX MaJsOl OTHOCHTeILHOMH
emkocT  (B,,,<C0,15) yunTEIBAIOT yMeHbLIeHME MHTEHCHBHOCTH 3aMJeHHSA
BO BPEMEHH.

OrHowenye roOAOBOrO KOJMUECTBA OTJIOKUBINUXCA B BOLOXDAHMJIHMIIE
HanocoB P, K CpeaneMy ronoBOMy CTOKY HAHOCOB P, Ha3blBaeTcsi HaHOCO-

ylieprkuBatouieii cnoco6nocTbio P,.

P, =—P—: . (36)
HJjiu
P,=P,P. mle00.
TABJHIA 9
Pa 1AHOCOYAGP2KIBAIONIAsl CIOCOGHOCTL NpH
NapakTepHCTHKa OTHOCHTeJLHOIT eMKOCTH f
Teppuropus COCTARA HAHOCOB
1,0‘u,os]u_sm|0,70|0,5u|0.au 0.10 0,05
FnuuucTtoe ' — JO,QQ }0,98 — (0,96}0,94 0,84’ 0,70
YkpanHa
Menkonecuansie '—-' - r — ‘ — 1 - ‘ — 0,99‘ 0,85
CepepHEIi X
Kaoenems Waucto-raunucTbie 1 10,9 0,86|0,78(0,58(0,32

O6bem rogoBOro 3am/ieHHs (aKKyMyJIsiIHs HAHOCOB) ONpPENENSAIOT Kak

Vy=— P

a
Yora

(37)

a*
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Ecnu Bec ornioxkenuit 1an B KHJIOrpaMMax, TO Nepexofl K KyGUYeCKHM MeT-
pam ocyuiecTs/siercsi 1o hopmyJie:
V.=""2p, (38)
Yora

Muoxutens 107 yunThiBaeT nepexox OT KHJOrpaMMOB B TOHHBL OGbem-
HBIH BeC OT/IOXKEHMH HaHOCOB NpuBeleH B Tabaune 6. i

Ilpn wanuunn ppakuMOHHOrO cocTaBa HaHOCOB JJIi pacyeTa oGBeMa
3aHJIeHUsT MaJbiX BOJOXPAHHMJIMIL apHIHOH 30HB H BOLOXPAHHUJHIN HA BO-
JOTOKax C KPaTKOBPEMEHHBIM MaBOAKOM Kapayies Npemsoxui 3aBHCH-
MOCTb H paspabotan rpaduky. Pacuer npoBogsiT no ¢GppakuuaM ¢ HCIIOJb-
30BAHHEM KDPUTEPHs HAHOCOYAEPIKHBAIOMEH CrocoGHOCTH.

lleTaJ]bere pacdeThel 3aHJIEHHA IO YUacTKaM MPOTAKEeHHOCTH BOmOXpa-
HUJ/IHIA BBINOJIHAIOT MO PARY CAOMKHEIX MeTooB (Meronsl K. M. Pocurckoro
u M. A. Kysbmuna, B. C. Jlamuenkosa, A. B. Kapaymesa u 1p.).

PacueT OTJIOXEHHI BICKOMBIX HAHOCOB B BOJOXPAHHMJHMINE. Pacxojpi
BJIEKOMbBIX HAHOCOB, OCpeJHEHHbIC 32 HHTEDPBAJ BPEMEHH, BBIUHMCAAIOT /17
HaYya/IbHOrO ¥ KOHEYHOro CTBOPOB BOAOXpaHU/IHIIa 10 opmyJie Y. B. Erua-
3apoBa:

d
R,=24 v_(M—l) Ke/cek, 39
=20 (B / (39)
rae pacxons! Q rayGuHE! [ U cpefHie CKOPOCTH U, BRIYHC/AsIeMBble [ CTBO-
pPOB Mpu HaMOJHEHHH BojoxpaHuauma po HITY;

@

HauGosbwimit 1nametp yacTuubl, mepeMeliaemoii IpH T1aHHOM pEKHMe,
OMPEeNRJAIOT MO FPAHYJIOMETPHYECKOH KPHBOH uad 1o ¢opmy.de I. H. Illa-
MOBa 1Jl1 Ha4aJbHOH CKOPOCTH BJI€UeHHs1 0OGOMX CTBODOB:

3

dmauc = W : (40)
Cpenuuii nuaMeTp YacTHIl ONPEIE/ISIOT 10 rPaHyJOMeTpPHUECKOH KPHBOi
HAHOCOB, HAXOASILKXCsi B ABHIKEHHU NPH 3aaHHOM pacxoe. 3Has pacXojsl
JNOHHBIX HAHOCOB B HAYa/JbHOM M KOHEYHOM CTBOpAX, BLIUHMCJ/ICHHBE [0
¢dopmyse (39), HaxoAAT 06bEM OTJIOKEHUH JOHHBIX HAHOCOB.

Cnocofbl pacyeTa NPOJOAMHUTENbHOCTH MOJHOTO 3aUJEHHUS] U €ro 06b-
€MOB 110 rogaM. XpOHOJIOrHYECKHH XOJ] 3aHJIEHHS OPEAENSIOT 0 MEeTOLaM
I'. M. Mlamosa, B. C. Jlanmenkosa i C. T. Aaryunna. [lepsoie 18a MeTona
OCHOBAHBI Ha MPEANOIOKEHHH, YTO HHTEHCHBHOCTb 3aHJ/IEHHS 3aTyXaeT
BO BPEMEHH 10 Mepe yMeHbUIEeHHs] eMKOCTH BOAOXpaHMJHIa. Pacuer npo-
BOJSIT [0 [OAOBBIM OTPE3KAM BPEMEHH C HCIOJ/Ib30BAHUEM OCPEHEHHHIX Be-
JIMUMH pacxojia BOAHl U HAHOCOB. _

OGbeM OT/I0keHUH B3BEUIGHHBIX HAHOCOB 3a MEPBHIA [OX CYMMHpYIOT
¢ 00BbEMOM OTJVIOKEHHH TOHHBIX HAHOCOB 3@ TOT XK€ TOJ U UCIOMB3YIOT A5
pacueroB XOia 3au/IeHHs] U 3aHeceHHs Bogoema no ¢opmyqam . H. [a-
MOBa:

Vat = va.np (1 _.at)»
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rae V, ,, — Ipele/bHO 3aMnoJHseMblii HaHOCaMH O6beM BOJOXPaHHJIHLIZ
(#%), MO HOCTHMXEHHIO KOTOPOro 3aMJ/IeHHe TNpeKpaulaercs;
@ — napameTp, XapaKTepH3YIOWHH OTHOCHTE/bHOE 3au/ieHHe BO-
AOXpaHHUJIMING B IIepBBIH TOX;
! — uucso JeT.
NpHOMHIKEHHO ONpERe/ISIOT No (opmyJe:

v, =V 1= (22)"7] e (41
a.mp By Q, ’

rae V., — MOJIHbIA OGBeM BOAOXPAHMJHUILA;
€ — MJI0UIa/lb TIOTIEPEYHOr0 CEUEHHS pyc/a PeKH B €CTeCTBEHHBIX
YCJIOBHAX MNPH nponycke */, pacueTHOro MaKCHMaJbHOroO-
pacxopa, m?;
Q, — naubosblIas MIOMAAb MOMNEPEUHOTO CeYeHHsT BepXHero Gbeha
Ha OJrokailieM K IVIOTHHE yyacTke, m*.
O6bem 3ausieHHsa B NEPBHIA rox pabSoThl BOAOXPAHHJHILA BHIYHC/SIOT

no gopmy.Jie:
P Qp\"
Va,lz—r_ == Q Ma, (42)

Yora

|4

a.mp

?

rre P, — roioroil CTOK HaHOCOB, m/eod;
Vorx — OOBEMHBIA BeC HAHOCHBIX OTJIONKEHHH, /M3,
N — T0Ka3aTe/b CTElieHH HAaXOIAT B 3aBUCHMOCTH OT YKJ/IOHA PEKH.

YKNOH pexH: ’ < 0,0001 0,0001—0,001 0,001—0,01

0,8—0,5 0,5—0,33

n ‘ 1—0,8

[Tapamerp a npencraBasieT OTHOCHTEeJNbHOE 3aMJEHHE B NEPBBIH rOL
3KCIMIyaTalUH HJH BeUYUHY, OOpaTHYIO aKKyMYJHpYIOWEH CrOCOGHOCTH
BOIGXpalHaNIIA: .

a=1—g2 (43)

a.1p

Pacuer npoeogsaT B TaGauuHOi (opme (taba. 10).

Tabnumga 10

1%
pup=—-2t 100
a.np

B

Pacuer saxanuuBaior, Korna o6beM 3aujeHust V,, CTAHOBHTCA PaBHBIM
npefeabHO 3ausieMoMy oO0beMy, a cBOGOAHAS HEe3aW/JIUBLIASICA YacTh
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Ves=Va. np—vat

"
Vat=Va. mp (1—a’)

al ‘ (1- aAf)

‘1‘2‘3 4



BOROXpaHH/HIA V., — 6IM3KOH K eMKocTH pycna 1o nocTpoidku Bogo-
XpauHanma, obecnevnBaiomeil Npomyck pacuerHoro pacxona naBojKa.
Pacuernyio sapucumocts, npennoxennyio B. C. JlanwenkoBeiM, aas
SaHJIENHA 10 TOJaM PHMEHSIOT IIPH CKOPOCTSX TEYeHHs B BOJOXPaHHUJIHLIE
V;=0,15--0,20 m/cex.
O6bem akKkymyanposaHHBIX B noanepTom Gbede HAHOCOB 3a mepHOj
SKCIlyaTauun (£ Jer) HaXOAsT 10 3aBHCHMOCTH:

Viem Vo (1—7%) | (44)

rae e= 2,73 — ocHoBaHHe HaTypaJibHBIX JIOrapu(pMOB;

E — xapakTepuctuka sauasemoctu noaneproro Geeda.
IlpenensHO 3auaseMblli 06beM HaXONAT KaK pasHOCTb 06beMa NOANEPTOro
6begpa npn HITY u1 o6bema pycaa, KOTODHIH COPMHpYETCs OC/Ie 3aH/IeHH S :

Va.np = VHny;Vp: (45)
rae V, — ofbem pycsaa, onpexensiempiii no (hopmy.te:
V,=LBH, (46)

B KOTOPOH L — AMMHA BOJOXPAHHJIMING IO BHIKAHHHBAHHS KpHBO# 10A-
0pa B KOHUE NepHOAa 3auJIEHHS:
H — cpenusia ray6una, u; )
B — mmpuna, paccuntbBaercs [o ¢opmyse C. T. Aarynuna:

1
B = (kH)™ . (47)
Cpennsis rayGuna pasna:
1
s+3y+->
H = (L) T, (48)
k2 pu
tie 7 — KO3(HLMEHT mepOXOBaTOCTH pycaa;
pu — Harpyska noToKa B3BeIUEHHHIMH MOTOKam# mo A. H. To-

CTYHCKOMY;
f — TpaHCIOpTHpyIOlas CHOCOGHOCTL MOTOKa, Ke/m?;
U — THIDaBJNYECKAs KPYIHOCTh, M/Ce;
Y — Dokasaresib crenen B ¢opmyse H. I1. IlapJosckoro il C:1
BBITHC/IEHHST KOa(punnenrta llesu;
m ¥ k — napaverper C. T. AnTyHuHa, yuHTHBaOIHe popmy pycia
(4acto mpunuMator m=0,5, k=3).
Xapakrepucrika sauasievmoctn E BBIYHC/ISIETCS B BHJE:
_ YoraVa. np
E= e, (49)
rie P — CTOK B3BeuleHHBIX HAHOCOB 3a NEPHOJ BpEMEHH;
e’ — JI0717 OCaX<[AeHHii HAHOCOB B HayaJIbHBI TIepHON; EenHuYHHA
S4BHCHT OT COCTaBa HaHOCOB, pacxoia BOAbI H Tonorpacgu-
YECKHX YCJOBHH;
e’P — ocraromasics B [IOATIOPHOM Obethe YacTh CTOKA HaHOCOB.
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[To C. T. AntyHuny &’ MOXeT ObITh OpPHUEHTHPOBOYHO NPHHATA B (hyHK~

VP
UHH OT — no Tabaume 11.

Vnp
TABIHIA 11
il R e
7!7/' 0—0,03756 0,087—0,073 0,073--0,13 0,13--0,158 0,158—0,415
1. np ]
g’ ' 1—0,998 ’0.998—0,99 0,99—0,95 | 0,95—0,537 0,537—0, 150
.MyTHOCTb B KOHEUHOM CTBOpe BBIUHC/SIOT 0 3aBUCHMOCTH ;
1%
Pxt = Pxo T VL (pHO_pK o)’ (50)'
a.np

TA€  Pgp — MYTHOCTb B KOHEUHOM CTBOPE B HAYAJBLHBIN MOMEHT BpeMeHHu;
Pwy — MYTHOCTb B HAYaJ/IbHOM. CTBOPE B HAYAJbHbI MOMEHT BpEMeHH.
O6mbem, ocratoumiics CBOGOJHBIM OT 3aUJIEHHS, paBeH:

Vcnzva.np'—'vat‘ (51)
B konpe pacuera cBOGOIHBIH 06beM pasen o6beMy yCTOHYHBOrO pycia,

BBIYUCJIEHHOMY pamee.
Pacuer yn06H0 NpoBORUTE B TabAHUHO ¢dopme (raba. 12).

TABJHILA 12

T E. PY% Ven

§ 2. Ilonarue o nepeopmuposanin Geperos BONOXpaHUIHIIA

[Ipoueccnl pasmpiBa u 06pywenus GeperoB BOLOXpaHHJIHLI, npojoJ-
xKalolmuecss 10 06pasoBaHHsT YCTOHYHBOIO npoduJst Geperooi OTMeJnH,
Ha3BIBAIOT NepepOPMUPOBAHHEM HJIM NepepaboTKOf Gepera. B pesyanrate
nepepaboTKu Gepera BOLOXPAHUJNINA AENAIOTCH Goslee NIOJIOTMMH, BOAHAsA
NOBEPXHOCTb YBEJIHUYHBAETCS.

[Ipu x03s1HCTBEHHOM OCBOEHHH MPHGPEKHOMH 30HDL BOJIOXPaHUJIHLLL CJre-
AYET yUUTBIBATE BOSMOKHOCTD MepepaboTku Geperos mo cpoxam 3KCITyara-
LHH, 0JIs YEro MpOBOAAT PacyeT BepOSTHOCTH GeperoBhIX nepepopmupo-
BaHHH.

Tax kak npotuecc nepedopMupoBaHus Geperos nocraTouno JJIHTe/IbHEL,
4 (aKTOPHI, BIHSIONHE HA HETO, MHOrOYHC/IEHHET, OH H3YY€H OTHOCHTE/ILHO
cnabo.

Ha ocHoBanuu nay4Hmix uccaenosanmi, nposenennbix b. A. [Iemiky-
ubiM, H. E. Kouznpareessiv, E. T. Kouyrunem, T. C. 30.10TapeBkLIM H1p.,
TIPENJIOKEHBI PAa3IHIHbIE IPHEMBI PacueTa GeperoBbix nepehopMUpPOBaHHi].
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[lepepaborka GeperosB uMeeT GOJbIIOE 3HAUEHHE HA KPYIHBIX BOLOXPAaHH-
JHax ¢ 6oJbLION NPOTsiKEHHOCTbIO GeperoBoil nosiockl. Ha unTeHcHBHOCTD
nepepopMHpOBaHUsi GeperoB, KpOMe BETPOBOTO BOJIHEHMsl, OKasbIBaIOT
BJHsIHHE: KosJeOaHUsA YpOBHeH npH cpaoTKe ¥ 3alO/IHEHHH €eMKOCTH;
€OCTaB IPYHTOB, C/aralomux Geper u ero HpodHJb; IMAPOreoJOrHyeckue
YCJIOBHS; CKOPOCTb TedeHHs! BJO/Mb Oepera, PeXHM JIBHIKEHHS BJIEKO-
MBbIX 110 JHY HaHocoB. O6beM HaHOCOB OT nepepaboTku GeperoB NOCTHUIraeT
yacto 40% obiiero o6bema 3aH/eHHs1 BOLOXPAHUJIHIL.

[Ipu BHIUMCIEHHH CyMMapHOro o6hema TBEpPAOrO CTOKAa, aKKyMyJHpye-
MOrO B BOJOXDAHHJHILE, HEOGXONHMO YUMThIBaTb NepepaloTKy Oepera.
PasMuIThIi1 IPYHT NepeMelaeTcs noj BO3/IeHCTBHEM N0NepeyHbIX CKOpOCTelt,

BLI3BAHHBIX BOJIHELEHeM, B (oJee myﬁoxne 30HBI BOJOXpaHUJHIIA H TaM

OTJIaraeTcs, yMeHLIIas eMKOCTb.
B pesysisTaTe nepepaSorku Gepera (opMupyeTcs yCTOHUHBBI NpOoQHIb
0eperoBoil OTMeJH, JOCTAaTOYHO IIHPOKOH H MoJIOTOH, 4YTOOBI 3alIUTHTh
Geper OT laJbHeHNIero pasmMeiBa. ¥ CTOHYHBOE PaBHOBECHE OTMeJH J0CTHra-
£TCsl IPU CHUKEHUH CKOPOCTH HJIH yCTaHOBJIEHHH GaJialca BKATHIBaOMHXCA
H CKATHIBAIOIIEXCSA C OTKOCa YaCTHIL TPpyHTa.
.Hopmamu pexoMennyercsi NMpOBOAHTb HPOTHO3 HauGojee BEPOSTHBIX
Geperosbix nepeopMUPOBaHKi Ha 3ajaHHBbIH cpok 1o meronuke H. E. Kou-
" IpaTbeBa. IToapoGHO NS Pa3/IHYHBIX PACUETHBIX YCJOBHH 3Ta METOAHMKA
usnaraercss B CH 92—60.
[Tos02xeHHe MPOrHO3upyeMoro npoduist 6eperoBoi JUHIY OTHOCHTEILHO
npocduss 6epera B €CTECTBEHHBIX YCJIOBHSAX HaXORAT MyTeM COBMEIIEHHS
Tpogusiedl 0 TeX IOp, I0Ka He JNOCTHraeTcsi paBeHCTBO NPH3Mbl PasMbIBA

U OTJIOKEHH .

§ 3. MepoupusaTisa Mo yMCHBLINEIHIO 3AMIEHU

Ja coKpaulenus 3an/JeHHsA BOLOXPaHUJHIIA HEOGXOLUMO:

YMEHBIIATL M MPeloTBpaliaTh BETPOBYIO H BOJAHYIO 3DO3HIO Ha BOJLO-
c6ope (nOYBO3ALIHTHEIE CEBOOGOPOTHI, NPEPHIBHCTLIE 60PO3ABI, NOJOCHOE
pasmMelueHHe KyJIbTYp, 3aJlyJKeHHe KPYTHIX CKJIOHOB, OOJeceHHe H 3aKper-
Jenne oBparoB, Gajok, GeperoB BOAOXPAHHJHINE, KYJAbTYPTeXHHUYCCKHE
MepOTNpUATHSA, TEPPACHPOBAHHE KPYThIX CKJOHOB);

yCTpauBaTh B BEDXOBbsX PEK KPYNHBIE EMKOCTH 1151 3a/iepKaHHA HaHO-
COBH CeJeBbIX IMOTOKOB, CHHKAaTh pasMbIBAIOMIYIO CNOCOGHOCTb MOTOKA
CKBO3HBIMH COODYKEHHSAMH (3aH/IHTENSAMH).

Ienecoo6pa3no A/st 9THX Ke LeJeld KacKaJHoe pasMelieHHe BOLOXpa-
HHJIKIIL C IePEKPLITHEM TIOATIOPHOrO Obeha HHKePaCcnoOKeHHON MJIOTHHOMH,
a TakXe HeJomylieHHe 06pasoBaHUs Pa3MBIBAEMBIX YUaCTKOB H HCIIOJb30-
BaHHe NepHOAa MaBOLKOB IJis cOpoca HaHOCOB U3 BOJOXPaHHJIHMILA.

Pekomennyercss ycrpanBaTh BHEPYC/IOBble HaJHBHBIE BOAOXPaHHIIHIIA,
HanoJHsAeMble W cpafaTblBaeMble uepe3 JAepHBAIMOHHBIE KaHaJbl; MpO-
nycKaTh M3GBITOUHYIO YacTh [aBOAKOB B 00XOJ BOAOXpaHHJHILA; B3My-
YHBATh U PHIXJHTb OTJIOXKEHHS NPH NPOMBIBKaX AJjs obseruenust cGpoca
HX B HIXKHMI Obed; NpUMEHsATb 3eMJIECOCHI H 3em/epoiHble Mexa-
HH3MBbI AJIs] OYUCTKH JIO2Ka BOAOXPaRMJ/IHIIA OT HAHOCOB; CO3/aBaTk B BOAO-
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Xpandaniax 60JbLIHe eMKOCTH 1a Cﬂyllal"l 3anJeniist, 3aHecenist; HCNnoJb-
30BaTh IIJIOTHHBI ¢ GOJBIIUMU AOHHDIMH OTBEPCTUAMU AJs TFHAPABJ/IHYECKU X
NPOMBIBOK; BO3BOAHUTBH IIJIOTUHBI 3TanaMu Mo Mepe 3aHJIeHHsI, 3aHeCeHH.

F'nasa V. OBHIAA METOIUKA PACUETOB PETYJINPOBAHNS
CTORA

Ilpu pacuerax perynumpoBanusi croka B ycaoBusix IIPOEKTHPOBAHHU T
peralorTes pas/HyHble 3afayu. [Ipuembl pacueroB moppasjesior Ha TPH
CPYIIEL, YTO COOTBETCTBYET HCTOPHYECKOH NOC/IEN0BATeNBHOCTH HX paspa-
6GOTKH.

B nepsyio rpynny exmouaior 6anaHcoBLe pacyers, KOTOPBIMH perlaor
TA4K HA3bIBAEMBIE OPAMYIO B 06paTHYIO 3afaun.

B upsamoi sajaue HAXOMAT MOME3HYI0 €MKOCTb EOJIOXPAHHJHIIA NPH
3aJlaHHOM NPHTOKE, N/IaHOBOH OTAdYe, HOPMAX MOTEpPb BOJB! H HAUAJBHOM
HaNOJNHEHHH. B HeoOXoauMBIX c/1yuasix 3ajialoT H IpaBH/Ia peryJHpoBaHus.
Hanonnennem cunraercs sanac Boibl B BOJOXPaHHJIHIIE HA 060N MOMEHT
BpemenH. [lonyyennan nosesHas eMKOCTb [0/KHA OGECIIEUHBATE CTOTPO-
UeHTHYIO GecriepeGOAHOCTE OTAAYH 3a NEPHOJ peryaHpoBanH:A. Us6bTky
CTOKa Haj norpebsenuemM cOpacLBaioT Ge3 HCNOAL30BAHHA HA MOJC3IIbIe
tesd 8 HHxKHEH Obed. [logoGubie ¢c6pochl HA3BIBAIOT XOJIOCTEIMI. [lepuon
B TEUEHHE KOTOPOTO NMPOMCXOLHT 3aloJqHEeHHE eMKOCTH H yBeJHUCHHe o6be-
MOB HAmOJHEHHA, HA3LIBAIOT HHOrAa HakomieHuem. Cpa6OTKa cooTBer-
CTBYET NepHONYy 4YaCTHHHOrO HJH MOJHOTO ONOPOXKHEHHS BONOXpaH-
JIIa. 4

B o6parhoii 3ajaue onpenesnsior hakTHueCKHe OTHAYU [IpH 33llaHHOH
€MKOCTH H JpYrHX YCJOBHAX DEry.iHpoBanus. B sajauax AaHWOi rpynibt
oGecrnevueHHOCTh OTAaud 32 NEPHOX PeryIHpOBaHHs HETIOCPEACTBEHHO pac-
4ETOM He yCTaHaBJIUBAIOT JaKe INPH NPaBH/JIbHOM BBHIGOpE FOJOBOTO CTOKa
¥ BHYTPHIOLOBOIO pacHpeneseHus.

Bropas rpynna npuemoB pacuera oGbeiuHseT PsiL METO/IO0B. Ipu pewe-
HHH 337124 HCIOAb3YIOT OGOOIIEHHBIE XapaKTePHCTHKH cToka C, C. U B He-
OGXOAHMBIX CydasX KosdpHIUHEHT KOppessiiHi BeJHYHH cTOKa gM&}KHbe
1O BpEMenH. Mezlxﬂy OTAa4eH, eMKOCTBIO H TPOIEHTOM obecrievenrocTH HOp-
MaJIbHOM FOJIOBOM OT/@UH yCTaHABJIMBAIOT CBSI3H B PasJHYKON HX KOMOHHA-
UHH. YC/IOBHA DETyJNHPOBAHHS 3afaloT, NPOLEHT O6ecredeHHOCTH oTAauH
HJIH ONpPEAE/IAIOT, UaH Toxe 3afaioT. [IpH pacuerax npuMeHSIOT OTHOCH-
TeILHLIE BEJTHYHHEL EMKOCTH H OTAAYH B JOMAX CPEHEMHOrOMETHErO CTOKA.
[Ipuembl JaHHOH rPYNNbl WHPOKO HCHOJB3YIOT NpH [POEKTHPOBAHHH.

Tperbs rpynna mpueMoB XapaKTepu3yeTCsi TeM, 4TO Bee pe3yJbTAaThbE
Pery/IMpOBaHHs ONPEIEJAIOT B BHJE KPHBBIX 00ECIICUEHHOCTH (KOHEUHbe-
HanoJHeHHs, cOpocH, pakTHUecKHe 0Taaul, AeUIHTE OTAY, MOLHOCTD
nanopel). Ilpu pacuere He OrpaHHYHBAIOTCH TOJBKO onpe,ueJ;eHHeM npO:
IeHTa 06eCreueHHOCTH HOPMAJBHOM FOI0BOI OTHAYH HJH e HA3HAUCHHeM
a_BBIACHSIIOT Bech IUANa30H BO3MOMKHBIX KOJIeGaHHi OTAay, HAMOJHEHI
c6pocoB TIpH pasJHYHBIX BapHAHTAX, cOUCTAHMil CTOKA HayajbHBIX [la-
NOJHEHHH H NpaBHsl peryjupoBanua. [lpum naunoit nocranoske 3anau
HanGoJiee MOJHO HCMOMB3YIOT BEPOSITHOCTHBIE MPHEMb pacuera, yYHTLIBAIOT
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JUMTENbHBIM — KaJleHJapHBIM  pAAaM THAPOMETPHUECKHUX

BO3MOXKHEBIE JedHUHUTH H NMepeGOH OTHAY MO BeJHUMHE, a TAKXKEe TeXHHKO-
3KOHOMHYECKHE ITOKa3aTeJH.

[Tepexon oT 6GanaHCOBBIX PacuyeToB, OCHOBaHHBIX HA HCIOJb30BaHHH
MHOTOJIETHHX CTOKOBBLIX PfJOB, K BEPOSITHOCTHBIM CHOCOGaM HMX OLEHKH
B IpakTHKe npoekTupoBanus 6wl caeqan B 1930r. C. H. Kpuugum u M. @,
Menkenem npHu CO3NaHHM MMH TaK Ha3BIBAEMOTO NIEPBOTO METOAA pacyera
MHOTOJIETHETO PEryJ/JHpOBaHHs CTOKa. B mocaenyrouye rogsl NOsIBHJKCD:
meron C. H. Kpuukoro u M. ®. Menxkesst (1935 r.); METON LENHBIX BEPOSAT-
HoctHbIX pacueToB A. 1. Caapencxoro (1938 r.), aHaJHTHUYeCKHE IIPHEMBI,
OCHOBaHHbIE Ha HCTOIb30BaHHH HHTErPA/IbHBIX YPABHEHUH PEryJIHpOBaHUs

croka (I1. Mopan, H. A. Kapreeanusuau, B. A. [pysunos, B. A. Kukren-

KO); KOMOMHHpOBaHHasl METOJHKa PacueTa Pery/MpOBaHUsl NPH ONHOTAKT-
HOM pexxnmMe paboTel Bogoxpaunuanma IHI. Y. YokuHa; pacuertbie rpaduku
(f1. @. Inemkosa, A. 1. Caapenckoro, II. Y. Yokuna, U. B. I'yraus,
I'. I'. CBauuzse); Meroibl, OCHOBAHHLIE HA CTATHCTHYECKHX HCIBITAHHSX
(I'. TI. MBanos, A. [1. CaBapenckuii, I'. I'. Canunge).

Mertonpl pacueToB peryJupoBaHHs C YUYETOM KOPDEIATHBHHIX CBsisefl
MeXIy BeJHUYHHAMH CTOKA CMeKHBIX HHTEPBAJIOB BPEMEHH H M3MEHUYUBOCTH
YCJOBHA peryJiHpOBaHHs YCNEeIHO pasBuBaioTcsl. [anbhedmuii mporpece
B peajH3aily 3THX METONOB TECHO CBSI3aH C BHENPEHHEM 3JIEKTPOHHBIX
UM(POBBIX BHIYMCJIMTEBHBIX MAalIMH B NPAKTHKY IPOEKTHDOBAHUS.

BanancoBbie Ta6nu4HO-IH(POBLIE pacyeTbl MPOBOAAT NPH pELICHHH
BCeX 3ajiay perysaupoBanus. Ha HHX B OCHOBHOM 6asHpyioTCsi pacueThl
CE30HHO-TOJAHYHOrO H MHOIOJIETHETO DPErYJHPOBAHHUSI, BBINOJHSIEMBIE 1O
HabJolle ui,
B IpYTHX C/lydasx GasnaHCcOBHe TabJHUHO-IIH(POBEIE PACUETHl HMEIOT BCIIO-
mMoraTesbHOe 3HaueHHe. BasancoBble pacueThl MOXKHO BBIMOJIHATH H Tpa-
Guueckum nytem. B 3aBuCcHMOCTH OT BHAOB PeryJHpOBaHHs TepHOABL Bpe-
MEeHH JI/15 CaMOCTOSITE/IbHBIX 6a/aHCOBBIX PACUETOB H3MEHSIOTCS B LM POKUX
npezenax OT Ce30Ha JO CYTOK M 4YacoB.

HocronHceTB0 Ta6IMYHO-UH(DPOBEIX 6aJaHCOBBIX PACYETOB B HX TOUHOCTH
¥ MPOCTOTE, BO3MOXKHOCTH NPHMEHEHHS! 3JEKTPOHHBIX LHGMPOBBIX BBHIUHC/IU-
TeJbHBIX MAlLUH H MEXaHH3alHH B yCJOBHSX NIPOEKTHPOBAHHS H 3KCIIya-
TaunH. [lpu pyunom mopcuere TaGJIHUHO-LUDPOBHIE pacueThl TPYLAOEMKH.

Jlsis Toro uro6bl chesaTb 6aJaHCOBBIE pacdeTsl 6osiee HaTrJisAHBIMH
1 00/1erynTh BHIGOD BapHAHTOB N0 MX pe3yJbTaTaM, HeOGXOMHUMO JOIOJ-
HHTEJIBHO COCTABJIATh TpauKH, HJLIIOCTPUPYIOUIHE XON peryJHpoBaHus
CTOKa M paboTy BOJOXpaHHJIHIIA. ‘

®opMbl pacueTHBIX TabJHIl BeCcbMa PasHOOGDPA3HEI, OHHM OTJHUAIOTCH
[JaBHEIM 00pasoM IO crocofaM yueTa IOTepb BOABI H3 BOAOXPAHHJIHINA.
Hau6osee pacmpoctpareHsl apa crnocoba yuera.

['pajpuueckne pacyeTel EMeT GOJIBLUIVIO HArJSAHOCTD M OGJIEryaioT
TIOHMMaHHe CaMOro mnponecca peryaupoBaHus croka. [Ipu rpaduyeckux
pacueTax HCIOJb3YIOTCS THApPOorpadsl CTOKA H OT/AuH, KaJeHJAapHbIe HH-
TerpaJibHble CyMMapHBIe KpUBBIE, TpaH KU II0Tephb, KPHUBEIE 06ecneueHHOCTH
U TPOJIOIKHTENBHOCTH.

Pacuer no tabnuuno-undposuM HaM rpaduueckuM crnocobam YAOGHO
TNPOBOJUTE, HAYHHAS C JAThl Nepexoja OT JHMHTHPYIOWEro MaJiOBOZHOTO
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IepHoja K NepHONy NOBBILEHHOH BOA- g g »¥pey
HOCTH. MOMEHT nepexosa cooTBeTcTByeT |
PaBeHCTBY CTOKa H OTAAYH M YCJOBHIO,
YTO B MOCJERYIOUIEM CTOK MpEeBBLILAeT —\q
otaauy. 3a Haya/lbHOE HAaNOJHEHHe MpPH-
HHMaIOT MEpTBBIl 00BbeM HJIH YCAOBHO

HyJIEBOE HalOJHEHHE. 46—
dnsa ysicHeHUst METOZMKH 6aJjiauco- ———
BOrO pacuera (NepBBIfi THI 3ajaun) na = — A

OHOM DHCYIIKE COBMEULAIOT THAPOrpadbl ! A ]
CTOKa H OTAaul B eIMHBIX MacuTabax |
pacxonos u Bpewmenn. Paccmorpenue pu- II
cyHKa 69 nospoJiger cueaarhb CJIeAYIoe l
BBIBOJIBI. £ %

3a Bpewms OT f, 10 ¢; pacXomsl OTIa-
UH MPEBbIIAIOT NPHUTOK. 3alllTpHXOBaH-
Has NJolanb paBHa o6bEMY BOJIBI, He-
JOCTaKOMEMY A INONAEPIKAHHS 3alaH-
HOH OTAauM, WM JepHLHTY cToKa. JIeDHIMT CTOKAa BRYHC/SIOT IJIAHH-
METPHPOBaHHEM 3TOH NJIOWANU HJIH CYMMUDOBaHHEM DasHOCTel pacxomos
otnaud u croka. [lepuuut croka oGosmauator uepes Adyud.

[Lromanb ¢ ropu3oHTa/IbHOH NITPHXOBKOI, H3MEpPEeHHast C YYeTOM Mac-
mTadoB BPEMEHH H PacxozoB, Jaer U3GHITOYHBIE 06beM BOABI Haf 3aiatHbIM
pacXolOM OTAauM M HasbiBaeTcs H3OLITKOM cToka. O603HauaeTcss H3GLITOK
cToxa Kak Ab,. Jlns mepepacnpeneneHus CTOKa Ha 3alaHHbIL pacxop ot-
Jauu HeOOXOMHMO UMeTh MpeBhIeHHe 06beMa H36HITKa CTOKA Haj pepuiny-
ToM Ab >Ad,.

[loniesnan emkocth onpenensieT npenebHYIO BEPXHIOIO TpaHUIly BO3-
MOXKHOI'O HaNOJIHeHHs1 BOAOXpaHH/IHWa u 0TMeTKy HITY B ycsioBusix HOp-
MaJIbHOM SKCITyaTauuy. UepenoBaHUe NepHOaa HAKOMJICHHST BOLBI H [10CJIE-
Ryromed cpaGoTKH HAa3LIBAETCS TAKTOM PaGOThl (OHOTAKTHAS pabota Bozo-
XpaHHJIMILA).

Ecan pa6ota BOZOXpaHU/IHIA COCTOHT M3 JBYX IEepPHOLOB HAKOIJIEHHSA
1 MOCACNYIOWH X 32 KaXBIM U3 HHX NIEPHOLOB CPalOTOK, HMEET MECTO J(BY X-
TaKTHBIH pexuM. [Ipu ABYXTaKTHOH paboTe BOZOXpAHHJMINA HAKOIMJICHHE
BOIBI M ONOPOXHEHHE BOAOXPAHU/IMING 3aBHCHT OT COOTHOIIEHHSI MEXKIY
U3CBITKAMH H NOCAELYIOIHMH 33 HUMH JeULUHTAMH CTOKA.

B cayuae ecan Kaxnpii u36LITOK GoJtbiie NOCJENYIOMEro 3a HUM JiedH-
wuta Ab,>Ad; u Ab,>>Ad, (puc. 70, @), 1o Bech pacueTHBI# mepHon pery-
JHPOBAMHS JCJHTCS HA IBA HE 3aBHCSLUHX APYT OT APyra UMKJA pery.iH-
pOBaHus.

Ecau Ad;>Ad,, To nonesaniii o6bem BLICHPAETCST 10 MAKCHMATBHOMY
AepuuuTy, paBuoMy Ad,; B cayuae, Koraa Ady,™>Ad,, N0JIe3HBIH OfbeM Ha-
xoauTca Kak Vi . =Ad,. ‘

Ecnu coornomenye mexny H36bITKaMH U NOCJEAYIOUMHUME 34 HUMH Je-
GHUHMTAMH CTOKA NPH ABYXTaKTHOI paboTe BOAOXpANH/NIIA BbIPaKaCTCS
CACAYIOUUMH HepaBeHCTBaMH Ab,>>Ad,, 1o Ab,<<Ad,, T0 BO3MOXKHBI 1Ba
PAcCUeTHBIX CJIyyasi.

Puc. 69. Cosmemenseiii rpadux npu-
TOKAa H OTHauH.
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Puc. 70. OpyxraxTiias padora BCAOXPaHHJHLLA:
4 — C He3aBHCHMbIM; 6 — ¢ 32BHCHMbIM; 8 — C NPOMEXKYTOUHO-3aBHCHMBIM HNVKJIaMH.

1. Tpu ycaosuu, koraa Ad,>>Ab, (puc. 70, 6), T0 ecTb 06b€M NIEPBOTrO
JeuimTa cToKa GOJbille NOCJENYIOEero 3a HUM H30bITKa, paGoTy BOJO-
XpaHHJIHILA Heslb3si PacCMaTpUBaTh Kak HesaBHcuMmylo. Ilpu HakomieHuu
BOJBI 32 CYET TEpBOTO H30LITKA JesaeTcss HeOOXOJAMMBIH 3amac He TOJBbKO
/s JHKBHJAuHK pebuimta croka Ad,, HO M JJISI NOKPHITHA OTpUUATe/b-
HOH PasHOCTH MEXAY NOCJEIYIOUUMH H3CHTKOM H Jepunutom. Ilosesunyio
€MKOCTb BOJAOXDAHHJIHUIA HAXONAT KaK CYMMY JABYX Je(DHIUTOB CTOKa C
YYeTOM BOCCTAHOBJIEHH S HX H3OBITOUHEIM CTOKOM MexK/lepH IIUTHOTr O NepHoJia.

V.. = Ad,+ Ad,— Ab,, (52)

tae Ad, v Ad, — JNepUUUTH CTOKa, CJAeLyIOUHe 3a H30BITKaMH;
Ab, — U30BITOUHBI 00beM BOABI HAJl 3aJlaHHLIM PAaCXOJIOM OTAAUH
‘B NepHON MeXAY ABYMs AedHIHMTaMH.
PaccMOTpeHHBIil cliyuaii COOTBETCTBYeT IBYXTaKTHOH paboTe ¢ 3aBHCHMBIM
IIUKJIOM.

2. Ecau Ab,>Ad, (puc. 72, 6), To ecTb U3OHITOK CTOKa GOJbllie Npeibl-
Iyuero geduiyTa CTOKa, TO B 3TOM CJydae HeOOXOAMMO 3aNacTd BOAY M3
NepBOro N0 XOAy BpeMeHH H3GLITOUHOrO cTOKa Ab;, HO NOJie3Has eMKOCTb
onpenensercss 06beMOM MakcuMmaJspHoro nedunura V,,=Ad,. Hakonueunne
B NepBHIi Meproj H3GHITOYHOTO CTOKAa TakKxke OyJeT 3aBHCETh OT BTOPOro
Jnedpunmra, HO pabOTa BOJOXPAHHJHINA HMeeT APYroil peXHM. Y CJIOBHO
JAaHHBIH PEXUM HaKONJeHHH M cpabOTOK Ha3blBAETCHA IPOMEXKYTOUHBIM,
TaK KaK BOCCTaHOBJEHHE NMPOHCXOIUT Ha GOJIBIIYIO BETHUHHY TIpH 3aBHCH-
MOM B LIeJIOM HHKJIE.

[Tpu moObIX BapHaHTaX PABHJI PEryIHPOBAHHs CTOKA XOJIOCTHIE COPOCHE
OTpaHHYeHbl YCJOBUSIMH, HCKJIIOYAIOMMH ONIAaCHOCTh HABOAHEHHH B HHZKHEM
6Gbede. [Togauy Boabl B HHKHHE Obep BOZOXpaHHJHINA He NOJTHOCTHIO Npe-

Kpauiator.

§ 1. Banancosbie TaGauuHO-1(pPOBLIE pacyeTh

®opmMbl TaBIHL BecbMa Pa3HOOGPa3HBI H HOCAT MHAMBHAYAJbHBI Xa-
paktep. Passmuator xBa cnocoba yuera norepb. Bce HCxonHble AaHHbIE
TIPHHAMAKOT B eIMHHMLAaX ofbeMa, pacueTHEHE MHTEpBa/bl Bpemenu GepyT
paBubiMi. CTOK M OTjZaya COBNajaloT NO Be/NHYHHE Ha TOAbeMe NaBOjKa
€ HayaJIOM pacyeTHOr0 HHTepBaJa BPEMEHHM B DEAKHX CJyyasX, IO3TOMY
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3a Hava/JbHYIO NPHHUMAIOT AaTy, KOrAa CTOK MpeBbimaer otaauy. Ilpu
MEJIKHX HHTepBajlax BPeMEHH [aTy Haya/a pacyeTa ONpeNessioT TOuHee.

Ta6muunwiit pacuer no nepsomy cnoco6y yuera notepb (MpaMas 3anaua)
BBINO/IHAIOT B JBa 5Tana. Buayase onpenessioT noJesnyio eMKOCTb BOJO-
XpaHUWJIHINA, HANOMHEHHE H XOJOCTBIE COPOCH MO NPHHATOMY BapHaHTy
IpaBHJ pery.upoBahust Ge3 ydyera nOTeph NpH 3afaHHBIX YCJIOBHSX, a
3aTeM pacdeT MOBTOPSAIOT C YYETOM NOTEpPhb JO HX CTabHAH3aLMH. ’

ConocraBsienseM CTOKa M OTHAuYM 1O HHTEpBAJaM BPEMEHH HaXomsT
TLTIOCOBBIE H MHUHYCOBBIE DA3HOCTH CTOKA H OTJayd. Pa3HOCTH CO 3HAKOM
[IIOC COOTBETCTBYIOT H30LITKAM CTOKA, MHHYCOBEIE — JehHIHTAM.

Ilpu onnHoTakTHOH paboTe BOAOXpAHHJIMINA HAYAJIO pacueTra coBnanaer
C OKOHYaHMEeM NepHosa AepHUHUTOB U COOTBETCTBYET JiaTe Nepexoia K H36hl-
TOUHOMY CTOKy. Ilosie3ublii 06beM BOZOXpaHHJIMIIA paBeH o6bemMy nedu-
LHTOB.

ITpu nByxTakTHOlN paGoTe U3GHITKH U AeUIUTH paCUeTHBIX MHTEPBaJIOB
BPEMEHH CYMMHDYIOT no rpymnnam. CyMMHpOBaHHe NMPOBOAAT pasfiesibHO
AJ51 U30OBITKOB M JepHUHTOB. X POHOJIOTHUECKH CBf3aHHBIE M3GLITKH MJIM
JehHIATLE CTOKA MO MHTEPBA/IaM BPeMeHH OGBEIHHSIOT B rpynnet. I'pynna
MOKET COCTOSITh H3 OJHOrO HJIH HECKOJbKHX XPOHOJOrMUECKH CBS3aHHEBIX
LeUINTOB CTOKA MJH H3GHITKOB.

Ecin pasnocts croka u otnaum 3a unrtepsas BpemeHu paBHa HYJIO
€e MOXKHO BKJII0Uath B Jobyio rpynny: Ilo cooTHomeHHsIM 06beMOB H361>I:
TOYHOrO CTOXKa U JepUUUTOB, O0BbeAHHEHHBIX B IPYNIBL, HA3HAYAIOT HAYaJjI0
pacyeta H MoJiesHbH 06beM BOJNOXPAHHUJIHIIA.

le/{ BLIYHCIEHAN NOJIE3HOH €MKOCTH BOJOXDPAHMJMILA C ABYXTAKTHOR
paboToii HayaJo pacueToB COBMAZaeT ¢ AATOH MOJHOH cpaGoTKH BOJOXpa-
HUJIMINA. PasHOCTb 00bEMOB CTOKA M OTHauM 3a MepHOJ, B3aTas 6ea yuera
3HaKa, paBHsercss o6beMy XxoJocToro cbpoca.

ITocrpoenne rpahukoB pesybTaTa peryJupOBaKHs, OTAAY, HANIOJNHEHHH
1 c6pPOCOB NPOBOAAT MO BAPHAHTAM NPABHJI PETY/INPOBAHHS HA OCHOBE 1aH-
HBIX TaG/MYHO-UH(PPOBOro pacuera. [paduku cTposr B NP SIMOYTOJTbHEIX
KOOpJMHATAX; Ha OCH aGCUHCC OTKJIAAbIBAIOT BPEMs!, Ha OCH OPJAHHAT cpen-
HA€ PACXOBI WM OGBEMEI [0 PACYETHBIM HHTEDBAIAM BPEMEHH B NPHHSATHIX
MacinTabax, IO3BOJISIONMX MPEACTaBHTb PaGOTy BONOXpAHHJHMIIA B Ha-
riAnHOH (opme. I'paduku MOryT GHITH Pa3HYHBLIME 1O GOpMe.

[Ipn paBHOMEpPHOH OTHaue CTPOAT COBMELIEHHBIE THApPOrpagsl CTOKa
1 OTAAYH, NPH CTYNIeHYaTOH OTAAaYe — PA3HOCTH CTOKA U OTAAuH. Jlupus
PaBHOMEDHOH OTAaYH DaCY/IeHseT THAporpad Croka Ha JBe YacTH: H3-
OBITKH H A€(PHIMTEL; TO JKe IPOMCXOAHT H Ha rpadHKe Pa3HOCTH CTOKA U OT-
JlauM NpH HepaBHOMepHOH orhaue. ITosoxMTeNbHBIE PAa3HOCTH COOTBeT-
CTBYIOT U30BITKaM, OTpPHIATEJbHbE — Ae(UIHTAM CTOKA. JIMHHIO OTZauH
B 0601/1)5 CJydasxX MpUHHMAIOT 38 MEPTBBI 00beM, HJH HyJeBOe Hano/IHeHHe.
Or 57104 MHUH BBEpX 10 WIKa/e OPAHHAT OTK/IALbIBA%?T HONE3HBH O6bheM
H NPOBOAAT NapasljIelbHYIO JIHHHIO, KOTOpas COOTBETCTBYET MOJHOH eM-
KOCTH BOJOXDPaHMJIMINA. '

Koneunrle i Haya/bHEE HATIOJHEHUS] H3MEHSIIOTCS B npenesax oT MeprT-
BOro ofbeMa JO TOJIHOH €MKOCTH, TO eCThb HaXOSTCH MeX1y napadJienb-
HBIMU NIPAMBIMH. Korza umetoTest c6pocht 3a HHTePBa/ BpeMEHH H KOHEUHOe
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Puc. 71. Tpapuxn paGoThl BOZOXPAHHIHIIA TIO BAPHAHTAM DeryJaHpPO-
BAHHSL:
a — nepsblil; 6 — BTOpOIl (3awTpHXOBan — cbpoc).

HanoJIHeHHe PABHO MOJIHOH eMKOCTH, rpapuyecKd HaXOAAT AaThl Hauaja
c6pocoB.

Koneunble TOUKH rpaduka ONHPAIOTCsl Ha JHHUIO MEPTBOrO 0GbeMa.

Ha pucynke 71 nokasano nocrpoerue rpaduka paGoThl BOLOXPaHHJHIIA
N0 IBYM BapHaHTaM NpaBuJ/ pery/JHpoBaHHs 6e3 ydera norepb. Ha rpa-
(buKe MO OCH OPAHHAT OTJIOXKEHBI PA3HOCTH CTOKA M OTHAYH H HAIOJIHEHU s
Bogoxpauunuia. OKoHUaTe/NbHOE ONpejesieHHe MOJe3HOro ofbeMa BOJO-
XpaHWJIMIA C YUETOM [0TepPb INPOBOAAT TabJHUYHO-HUGPOBBIM PaCueTOM
C TMOCTENEHHBIM MPHOJHKEHHEM A0 CTaGMJH3alMH 3TOoro o6bema. [lotepu
BOJIbl H3 BOJIOXPAHU/IMIIA TPEGYIOT COOTBETCTBEHHOTO YBEJHUYEHHsT eMKOCTH
U NPOBEPKH BO3MOXKHOCTH yJOBJIETBODeHHSI OTAAauH 3a IIEPHOX PEryJaHpo-
Bauus.

Ecan cTOK 3HauMTe/bHO NPEBOCXOIHT IO BEJHUUHHE OTAAUy, MOXKHO
Y4eT HOTepb BOLBI IPOBOAUTH TOIBLKO 3a BpeMs cpaGOTKH BOLOXPAHHJIHIIA.

O6bembl N0TePb BOABI BHIUHC/ISIIOT 110 PACYETHLIM HHTEpBaJaM BPEMEHH,
KOTOpBIE IPHHATEL /11 CTOKA W O0TAauH. UTOOH onpenennTb oGbeMbl NOTEPh
BOJIbl [0 MHTEPBAJIaM BPEMEHH, HYXKHO 3HaTb HOPMY MOTepb H MapameTrphl
BOJIOXPaHHJIMLY (CPEAHSISI MJIOWAb U COOTBETCTBYIONIAS €l eMKOCTB).

Cpennuit 06beM paBeH NOJYCYMME HAYa bHOTO H KOHEYHOTO HaNOJHEHU
3a pacueTHbIH MHTepBaJ BPEMEHH.

[Tnomanb sepxana BOAOXPAHUJHINA HAXONAT N0 OGHEMHOH HJIM TOINO-
rpauuecKoOfl XapaKTepHCTHKaM.

[Tonesnyro eMKOCTb M pekuM paGoTsl BOROXPAHHJHINA YTOUHSIOT MO
MIPUHATOMY [JIs ydyeTa NOTePb BOABI BapDHaHTY MPaBHJ peryJHpOBaHHS.
HegocraTkoM pacuera siB/isieTcst NpUyMeHBINEHHe 06beMa NOTepb W MoJe3-
HOH eMKOCTH BOJOXpaHHWJHIA B INepBoM npuGauxenud. Ecau norepu
BOABI M3 BOJOXpaHW/IMILA OGOJbIIHE, N0 OKOHYATEIbHOH CTaGHIH3alUH
NOJIE3HOH €MKOCTH HYXHO CAeJaTb HeCKOJbKO IpHOJIHKEeHHH.

Ta6mmuno-1uppoBo# pacyer 1o/1e3HOH eMKOCTH BOXOXPAHUJIHING C yye-
TOM [MOTePhb BOALI aHAJOTHYeH pacyery 0e3 ux yueta. [Ipu pacuere cob.o-
JalT yc/IoBHe 0e31epHIHTHOrO YAOBJETBOPEHHSI MIAHOBOH oTadaud. Korga

222

AepUUAT cToka GoJiblle ero H36HITKa 3a NEPHOL perynupoBaHus, obecne-
’

I-IHTE; GesneprunTHyIO OTAauy Hesb3si. Ilo Bropomy crnocofy yuera notephb

HECKOJTbKO MeHsteTcs: dopma Tabamir.

_ Pacyerom naxogst [IPCIBADHTENBHO® H KOHEYHOE HAaTOJHEHHE Jist

Ka){loro HHTepBaja BpemenH.

Koneunoe (0KOHuUaTebHOR) HanOMHEHHE paBHO HauasmbHOMY (rpeyBa-
PHTENBHOMY) HATIOMHEHHIO TLIH0C norepi BoAb. Havanbhoe (npensapurens-
10€) HanosHenue pasHo KOHEYHOMY (OKOHYATENLHOMY) HANOMHEHHIO npe-
Jlllm,rlyuwt O MHTEpBaJia BpeMeHH ILIIOC PasHOCTb CTOKA H OTAAuH 32 HHTepBaJ

OTEPH  ONpEUeNAIOT AHAJOMHYHO, KAK M I \
ST TIEPBOro
Hore ; p cnocoba  yuera

[Ipu obpatHoit 3anaue TabJIHYHO-IHPPOBLIM CII0COBOM Haxonar hakTu-
HUECKHe OTHAYM NPH 3aJaHHBEIX YCJIOBHSIX PEryIMpoBaHusi, TO ecTh mnpu
TIPHTOKE B BONOXpaHuJIHILIE, MIAHOBOH OTave, HOpMaX NOTepb U HayaJb-
HOM HAllOJIHEHHM, & TaKKe U3BECTHOH NOJE3HOH eMKOCTH.

Pacuer Bexyr B TaGauunoi dopme (taba. 13).

Dopma TaGIHIEL coBNajaeT ¢ TaGaman, NPHMEHSICMLIMIT B pacucTax
1IpH NpAMON 3ajaue.

TABJHUIL A 13

S D

U:})u:

nnnE

B "I;lﬁ.ﬂl/llle At — pacuerHbiii MHTEpBajl BDeMeHH (CYTKH, AeKajxa, Me-
csn); — CTOK 3a uHTepBan, #% U — miaHopas OTRaua, M% V, -— uk-
THBHOE HanoJIHEHHe, He OTDaHHYEHHOE eMKOCThIO BOJOXPaHUJHIIA Ges
yi€ra ToTepb BOABL, paBHOE Vo=V +W—U, uz V.— KoHeunoe Ha-
H?ﬂHeHHe, OTDaHHUYEHHOE EMKOCTSIMH INOJHOTO o MEPTBOr0  0GBLEMOB
M Ve, — cpeliHee 3a uHTepBas BPEMEHM HanoJHeHHe, paBHOe nonycyMMé
HAYANBHOr0 ¥ KOHEUHOTO HANOMHeHH i} (rpade1 2 u 6), a3 IT— NOTEPH BOJBI

3. ’
Mm% Vo — GDUKTHBHOE HamodHenne c YUeTOM noTeps, pasnoe Vy—V +’

T 5 , DV u7T
W . U 11, w* V.— koreunoe wuanonmenne ¢ YUETOM mnoTepb, M3

’ ’ :

et Vo>V, TO VK=V,my 1 TPOU3BOAUTCS cOPOC BOABI B HMIKHHE
Goed. B rpady 11 sanmchipaercs Benuumug S=Vo—V,.., #?
: T o i mmys M

Ecau V’,my>Vq,>VM;O, 10 V=V 1 cOpocst u JePULHATHL OTCYTCTBYIOT

Hpn Vo<V, , u V<20, V=V, ,» HO BOZHUKaIOT ZepULIHTH OTAauH

—_— ! ’

UHCNCHHO paBHble D=V, —V,. Tlpu OTPHLATENbHBIX 3HAYCHUAX (DHK-

g]BHom HANOIHEHNs IEPHUNT OTHaud paBeH cymme ofbemoB V. u V(;

. M.0 R

aKTHuecKasa oThaua Uy, npu Haamunm JeQUIHTOB paBHsieTCs MJ1aHOBOj

OT,:LzIme (rpatha 4) mMuHyc Aedunut otaaun Uy =U — D, us,

{oHeuHoe HamoTHeHME (rpacda 8) sBasiercs Hava/IbHbIM HamoJIHeHHeM
AL TIOCTIEAYIOWETO HHTepBana BpeMenu. [IpoBefenHbm LenHbIM TaGlIHyHo-
LH(PPOBLIM PACYETOM B XPOHOJIOTHYECKOL IIOCIEIOBATRNLHOCTH A/ Kak-
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oT-

JOTO MHTepBala BPEMeHH HaXOAST HCKOMBIE Bennquﬂ;;;ﬂ;?ggg:;ggxgom
‘ HeHHuii 3a MEpHOA per .

au, c6poCOB M KOHEUHBIX HANOJ OKa.
g ,,Hmf MHOTOJIETHEro psiia pacyer MPOBOAAT O BCEM rofiaM Nepuoja pery

JIUpOBaHUA W BapHaHTaAM [J1aHOBOH OTHAuH.

§ 2. T'papuueckne GaTancOBbIE pacueTsl

pH-
INpu rpaduuecknx Ga/laHCOBBIX Pacyerax pery/iHpoOBatus Hc;:xinga-
MeHSIIOT cJIefyIollie CyMMapHble KPUBbe CTOKa ¥ OTAduu: MOJHBIE,

HHbIE U PAa3HOCTHLIE. . "
e HCXOAH!E)IMH JAHHBLIMU JJis TIOCTPOEHHUA IIOJIHBIX HHTEerpanbHbIX (Cy

i Uy Be-
MapHBIX) KPHBBIX CIyKaT THAPOrpagel CToKa U norpeﬁﬂog ogﬁg:g
JIOMOCTH HX CPEAHHX PacXOJOB 32 pacyueTHbe HHTepBasbl Mlpill s cpBod
CyMMapHblil cObeM IPUTOKa, UM OPAMHATY TIOJTHOH CyMMap
t

T W= S Q t T €HU
CTOKQ2, HaXOUAT Kak dt, unn [IpH KOHEUHBIX HHTEpBaax BpEM
’

0

W:?QM 

U op-
CymMapHBIii 00beM OTAauy 3a MepHoj OT Hauaja pacuera 1o ¢, uu op
JIMHATA MOJHOH CyMMapHOH KPUBOH OT/aud, paBHa:

t .
U=§qm, (53)

H oTAauH, M¥/ceK;
e Q:tq: gggigﬁ;gp:;:;?aan Bl;)eme’ﬂu (/ﬂ,exazxa, cyT;:ci)b:w%cTs;)l;)}.Ka}OT
Bble CTOKA M OTAAuH, Kak M FHAPOT h a

B rgzgx{g}::g (gg[?Me pacrpeiefieHre PacxXof0B BOAbl, NMPHTEKAOMIEH H
3abupaeMoiil B CTBOPe PeKH HJIH Bonoxpaﬂu.mma.}o IPR———

[Tonuyio HHTErpaibHylo (CyMMapHyio) KPHBY o Ha prcymEs. Aan
HO¥ KPHBO! B NPSIMOYIOJbHLIX KOOpAMHATAX (gggﬁ .
nepexoj oT ruaporpada cToka K CyMMapHOH Kp :

ﬂ,r)}m\‘ .
J
W:M‘? A
ﬁ
£ 120 a
w f >
UAEN | ,
k ] ll
1 ! =
a2 ——F
| v o .
: ¢ T % t;
t; g b 5

a -
Puc. 72. Tugporpad croka u mojHas cymmapHas Kgr&g;ﬂﬂ (a);
" noanas CyMMapHas KpHBas W JIyueBOK MacluTa 5
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CokpaueHnble HTerpanbHble (CymMMap Hble)
KPUBHIE CTOKA H OTHAYH HA3HIBAIOT KPHBHIMH M3
B KOCOYTOJIbHEIX KOOpJIHHATAX. 1

Pucynox 73 wuamocrpupyer nepexos or 2 8
NOMHBIX HHTErPaMbHLIX KDHBEIX CTOKa H OT- 5
Jlauu X COKpalIeHHbIM.

Mcxomubivu  gaunevu s NIOCTPOSHH st
PA3HOCTHOH WHTErpasibHON KPHBOI (pue. 74) o
CAYNKHT HIH CHAPOrpad pasHoCTH pacxXoios T
CTOKa M OTAa4H, HJIH BEJOMOCTH CYMMApHbIX a
pasHocreii 00BEMOB CTOKA M OTHAYH 110 HHTEp-
BaslaM BpeMeHH OT Havaja pacueTa J10 KoH1a
lIepuolia perynuposanus. Ha pucynke mpu-
BEIEH pacueT Mo JBYM BapHaHTaM HpaBHJ
PEerynupoBaHus.

[Tpumenenue uHTerpassHbix KPHBEIX K pac-
UeTaM peryJIHpOBaHHs CTOKA OCHOBAHO Ha ye- o
TBIPEX CBOHCTBAX. & U-w

OpanHAaTL! cyMMapHBIX KPHBbIX CTOKA H OT-
AauM B NPAMOYTOJbHBIX KOODAHHATAX MaloT
CymMMapHble OGBeMBl CTOKAa M OTZAYH OT Ha-
Hajla pacueTa A0 pPacCMaTPHBAEMOTO MOMECHTA
BpemeHH. OpAUHATH HenpephBHO BO3pacTaior no mepe yBesmHueHus
lieprola perysnuposaHusi. PasnocTs opapnar ABYX TOYEK CYMMapHOH KpHu-
BOH paBHa npupaumesuio o6bema 3a OTPE30K BpEMEeHH, OrpaHHYEHHBI]
OpJiMHaTaMH,

Opaunara cokpamenHoii HHTerpanbHOH KpDHBOH cTOKa B KOCOYIOJIb-
HEIX KOOpJMHAaTax paBsHa DPAa3HOCTH OGBEMOB

Puc. 73. Cymmapusie KpPHUBLHIE;

2 — IOoJIHble; 6 — COKpalleHHble;
{ — croxa; 2 — CpejHero pacxoja;
3 — orpaun.

4
V= Q—Qat=w—w 4 (54)
0

rie W — opaunara CyMMapHO# KPHBOH cpesnero paBHOMepHOTo (mocTosH-
HOTO) 32 NEepUOM PeryupoBaHus pacxona.

W—;#S

Puc. 74. Pasnocraas KpuBas:

@ — NepBHIA BADHAHT NPaBUM PETYAHPORAHUS; 6 — BTOPOit BAPHAHT (Bep-
THKAJIbHAS WITPAXOBKA — HAMO/HEHHE; FOPHSOHTANBHAS — c6poc).
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OpnauHaTta pasHOCTHOH CyMMapHON KpHBOil paBHa pas3HOCTH 0GBEMOB
CTOKA ¥ OTAAYH OT Hayasla pacyeTa Jo paccMaTpPUBAEMOrO MOMEHTA BPEMEHH:

¢ t
W,=2QAt—=XgAt=W—U, »°, (55)
0 o

rie ¢ — pacxojl oThauM, Mm3/cex;
U — ofnem otflaun 3a mEpHOA OT Hauaja pacuera, 3.
Tanreuchl yriioB Mexay mpsiMofi, COefiuHSOmeH JBe TOUKH CyMMapHO#
KPHBO#, € 0Cbl0 aGCUUCC pABHEI JJIst IOJIHOH CyMMapHOH KpuBOH (mpsmo-
yroJIbHBIE KOOpAHHATHI) CpefHEMY PacXoAy 3a OTpe30K BpemeHu Af:

tg(P = tz— = F = Ms/CeK:. ‘ (56)

Ilns cokpaiieHHoN CyMMapHOR KpUBOH (KOCOYTOJbHBIE . KOOPAUHATHI)
TaHTeHC yrja Hak/JoHA CeKylleld paBeH Pa3sHOCTH CPeAHHX DPacXoloB:

tgp; = %—A——W— =Qep—Q M¥/cex, (67)

rie Q.,— CpelHH# pacXol 3a OTPE30K BPEMEHU MEXIy ABYMSI TOUKAMH
KDUBOH;
Q — cpenuuit pacxon 3a MepHOA pacuera.
TaHreHc yra Mexay KacateabHOH K CYMMapHO# KpHBO# B Touke A
¥ Ocblo abCcIuce aeT pacxoll B JaHHOM TOUKe KPHBOi, TIOCTPOEHEOH B NP AMO-
YrOMbHBIX KOOpJAHHATaX:

tgcpA=§;TV =Q4 M*/ceK. (58)

JInsi COKpalleHHOH CyMMapHOH KPHBOH TaHreHC yryia MexAy Kaca-
TeILHOH K CYMMapHO# KpuBOH B Touke A M ocbio abclucc paBeH pas-
HOCTH pacxoloB. AHaJOrHYHO TOJY4YalOTCHi Pa3HOCTH pAacxofioB CTOKa
M OTHAud IPH pPa3sHOCTHOH CYMMapHOH
KDPHBOH. o

Jisi rpaduueckoro 1ocTpoeHust CyM-
MapHBIX KPHBBIX H CHSATHS C NOCJEAHHX
PacxofloB CTOKA H OTAaud B TOYKe H cpel-
HHX 10 MHTepBaJlaM BpDEMEHH C Yyue-
W ToM MacmTaboB  BpeMeHH M pac-
/ XOZIOB HUCNOJB3YIOT JIyueBoil MacmiTad

(puc. 75).
~e | g

OcHoBaHue JyueBoro maciraba Ha-

S X0AAT 1o QopMyJe:
g~ Pras TR (59)

mg, MQ, q

Puc. 75. CyMMapHble KpHBHe (1OJ-
rag — W, cokpaiensas — W) u y-
yepoji MacluTab:

1, 2, é— nosHo# cyMMapHOW KpHBOH; /7,
2’, 8'— COKpauleHHOM.

rae myy, my, Mg— Macurabsl 06beMoB,
BpeMeHH ¥ PacXOJ0B, NPHHSATHE NIPH TIO-
CTPOEHHH CYMMapHBIX KPHBBIX.
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a
Puc. 76. I'paduueckuis
. 76. Pacyer B IDSIMOYTONLHBIR KOOPAMHATAX
no ¢ -
HLIM KpuBEIM cToka W=f,(T) u orgayn I}J:-A(T)' R
@ — nepshit BapHaHT; 6 — BTOpOIl.

HogrpoeHHe; JIYHEBOTO MaciuTala NPUMEHHTENbHO K COK
MapSOH KPHBOH TIOKA3aHO Ha pHCYHKe 75 (uHUS 1'2'8%)
- II[);?;GTI;E;HPLE cymmz&?ﬂmx KPHBEIX CTOKAa M OTJaud B NP SIMOYTOMbHBIX

JISI TPauecKoro pacuera mox ;

a3aHo Ha pucyHke 76 ans

Jnay%{] npfer,uenbﬁmx CIydaeB NpaBHJl peryaupoBaHus Ges yqug noTeps.

yqero?w nog:g)zm:;xona PacueTe mo CyMMapHBIM KPHBBIM CTOKA K OTA&YH C
auajle coCTaBNsIOT BCIIOMOTATENbHbIH

HBIH rpaduk 3agu -

TH 00BbEMA TOTEPDL OT eMKoc . b
TH BOJIOXPaHUJIHIIA IPH pa

r . PA3THYHBIX rpajaumsax

OPM CYMMapHBIX NOTepPh 3a pPaCUETHBIN HHTEDBAN BpeMeHH (%Hc. 77)

pameHHoR cym-

i

HZ;Z%;TB(():,I;I:CIA H{c[ém KaxKJIoro pa%{eTHOI‘O HHTEPBA/la BPeMeHH rpauueckn
HanomnHenne. Oupellenns cpe

Ha . 1B CpefiHee HanoNHeHHe AJsi 3a-

CPLIAIONIEro pacyeT MHTepPBA/Ia, CHUMAIOT ¢ rpaguka o6beMm notepb BOALI

W, m3

S Puc. 77. Tpaduueckuit PACUET ¢ yyeToM moTeps:
-_ @pHast  KpHBas CToKa — OMN: —_
Boin 17='-f(06). rpaduk  gns  nopcuera noTepn
8%
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I paccMaTpHBaeMoro MHTepBasa BpeMeHH. [IpHIIIOCOBEIBAIOT NOJIyUeH-
HELA rpaduueckn o6beM MoTepb K HayaJbHOMY HATlOJHEHHIO CHH3Y (OpIH-
HaTa ed Ha pHCYHKe 77). '

Jlas BTOporo (nmpoTHB XOfa BpeMeHH) WHTepBaja CpefHee HaloJHeHHe
BKJIIOYAeT U IIOTepH MepBoro uHTepBaja. ITo cpenHeMy HamoMHEHUIO C HC-
NOJIb30BaHUeM rpauka HaxoAdT IOTePH BOAH! Jyis BToporo Mecsna. [Ipu-
IUTIOCOBBIBAIOT MX K HauaJbHOMY HANOJHEHWIO U TPOBOAAT JMHHIO uepes
TOUKY e.

HauanpHoe HanosHeHnwe ¢ yueTOM IOTepb IMpeABIAYIIEro HHTEpBasa
sIBSIeTCS KOHEUHBIM JJIs1 Nocgaefymomero. PacyeT 3akaHuMBaercsl AaTod,
KOrja U3MeHeHHas! Ha NMoTepy CyMMapHas KpHBas OTA4auH, B3ATasd KaK HHXK-
HsS KacaTeslbHasi, IlepecekaeT CYMMAapHYIO KPHBYIO CTOKa.
~ TlonesHyio eMKOCTb BOJAOXDAHMJIHINA C YYETOM IIOTepb BOABI HAXOAAT
KaK MakCHMajbHOE paccTOsTHHEe MeXK[y BepXHeH M NocjaeAylomed HHXKHeH
KacaTeJbHOi, NPOBEAEHHBIMH MapasjiesbHO CYMMapHOH KpHUBOH OTAAuH,
H3MeHeHHO! Ha moTepH. Tak Kak MOTepH BOJAHI IO BpeMeHH U3MEHSIOTCS, TO
CyMMapHasi KpuBas OTAAud KMeeT H3JIOMbl B KaxKJOM MHTepBaJie BpeMeHH.

I'pacduyeckuil pacyer peryJaupoBaHus CTOKA C IPUMEHEHHeM COKpallleH-
HEIX CYMMapHbIX KPUBBIX CTOKA H OTAAud NpM ABYXTakTHOH paboTe Bojo-
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Puc. 78. T'paduueckuit pacueT BOjoXpaHHJHIIA (COKpalieH-
Has CymmapHasi kpuBas ctoka W, otnaun U():
@ — [epBbill BAPHAHT NDABHJ PEryJHPOBaHus; 6 — BTOPOH BapHAHT.
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XPaHHJIHIA C 3aBUCHMBIM IUKJIOM AJIsl ABYX BapHAHTOB NPaBH PEryJHpO-
BaHusi WUIOCTPHPYETCS PHCYHKOM 78.

[TpubamkeHnpIl pacyeT BOZOXPaHHUIHILA 110 TUIy o6paTHOH 3aiauy npH-
BelleH Ha puCYHKe 79 @, 6. B atoMm cayuae Tpebyercs no 3aJlaHHOMY CTOKY
H NOJIE3110i eMKOCTH BOAOXpaHHJIKILA ONpPEAeTHTb HanGoJee uesnecoobpas-
Hoe pacnpeienenye OTAaud BHYTPH rofa, NOCTPOUTh ee CyMMapHYI KpH-
BYIO U ONpEJENHTh PEXUM HAMOJHEHHH U cGPOCOB.

Ilnst pacyera cTpOSIT Be NOMHbIE CyMMapHEIC KPHBbIE CTOKA: OCHOBHYIO
M CMEIIEHHYI0 BHHM3 Ha DacCTOsiHhe, No Macwraly paBHOe IOJEe3HOH eM-
KOCTH.

OCHOBHYIO CyMMapHYIO KPHBYIO CTOK2 WPHHHMAIOT 33 JIHHHIO NycToro
BOLOXPaHHUIHIIA. '

CyMMapHyI0 KPHBYIO CTOKa, CMELIEHHYIO BHU3 NapavIeabHO OcHOBHOI
Ha BeJIWYHHY IOJEe3HOH eMKOCTH, NPHHUMAIOT 33 JHHHIO HATOJHEHHOTO
BONOXPaHUJHUINA.

[Tpu noaHOM HCIONB30BAHHH CTOKA KOHEUHOE HATOJIHEHHe paBHO Ha-
YaNbHOMY. DTOMY YCJOBHIO OTBEYaeT PAaBEHCTBO OOBLEMOB CTOKA M OTAAUH
3a pacuerHblil mepuol. IIpu NosHOM HCHOABL3OBAHKU CTOKA M MOCTOSHHON
OTAaue 3aMblKalollas NpsiMasi, COSAHHAIOMIAsi JABE KpaliHHe TOUKH OCHOB-
HOH CyMMapHOH KpuBO¥ CTOKa, M GyZeT cymMMapHoil KPHBOH OTHauH, ecJu
TNOCE/HSIST TOJIbKO KacaeTcs W He MEPecekaeT BTOPYIO CMELIEHHYIO BHH3
CYMMapHYIO KPHBYIO cToKa. Ecin nonesnas eMKOCTb BOLOXpaHH/IHINA OKa-
KeTCsl HEe/I0CTAaTOUHOH, YTOGk 0GecneuuTs paBHOMEPHYIO 0TAaTY, IepexoAaT
Ha HepaBHOMEpHylO OTAauy. JluHus oThdaum pacnogaraercs BHYTpPH TIIO-
JIOCHl, OTPAaHUYEHHOH CYMMAPHBLIMH KPHBBLIMH, M MOKET UMETb HecKOJbKO
TOYEK KacaHHsl C MOCJAeLHHMH.

Ecau otnaua mensiercst iBaz bl 32 mepuolt (BO BpeMst H3GHITOYHOTO TOKA
OlHa, a BO BpeMs Aeduuura — Apyras), TO CyMMapHasi KpHBas OTAQuM
COCTOUT U3 ABYX OTPE3KOB NPSAMbIX, ONMPAIOUIMXCS KOHLAMH Ha OrpaHHYH-
BalollMe CyMMapHble KpUBbIE CTOKa (puc. 79, a).

O6mum npueMom pacuera AJIst 3324 NOAOGHOIO BUAA SBSETCS noJty-
uenne MHUHMAJbIIOH OTAaYH BO BpeMst H3OLITOUHOrO CTOKA, UTO JOCTHIAeTCs
NPOBEJCHHEM KacaTeNbHOH OT OCHOBHOM CyMMapHO# KPHBOH K CyMMapHOI
KDHBOH, CMEIleHHOH BHH3 Ha BEJHUMHY [OJIC3HOH eMKOCTH.

Bo Bpemsi neduiuTa OTAaYa MAKCHMANbHO NOBHIAETCH H KacaTelb-
Hasi POBOJAUTCA OT CMELIEHHOH BHH3 CYMMAapHOH KPUBOH K OCHOBHOM.
JIMHHS IPOEKTHPyeMOl OTAAYH HAXOAUTCSA BHYTPH OrpAHHUHBAIONIMX cyM-
MapHBIX KpPHBBIX.

Ipaduxk HATIO/IHEHUH TIDEACTaBJIeH OTPE3KAMH OPAMHAT, 3aK/IOUYEHHBIX
MEXy OCHOBHOH KPHBOH ITyCTOrO BOXOXPaHM/IMIIA H JIMHKEEH NPOeKTHpYe-
Mot otfiauH. Ilpu HEenosHOM HCNOMBL30BAHMH CTOKA NPOBOAAT cOpOCH! (PHC.
79, 6). :

I'padvueckue 6anancoBble pacuersl ¢ npUMeHeHHeM CYMMapHBIX KPHBBIX
NPOBOASAT [JIaBHHIM 06pas3oM 6e3 yuera NOTeph BOABL, TaK KaK pacuer ¢
yueToM MOTeph BOAbI c10:KeH. ['paduueckue GanaHcoBble pacueTs Hanbosiee
4acTo MPUMEHSIOT NPH pellleHuH OOpaTHOH 3ajaud, UMH NPOCTO HAXOLST
pasiin4HbIe BADHAHTH pacTpe/leleHHsi OTAAY BHYTPH PacueTHOro MepHoAa
[IPU 33JlaHHBIX BEIHYHMHAX CTOKA M MOJIE3HOH eMKOCTH.
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Puc. 79. Tpaduueckuit pacuer BopoxpaHuiuma (oGpaTHast
3ajayqa):
a — NPpH NMOJIHOM HCNOJBb30BAaHUH CTOKA; 6 — [IPH HEIOJHOM C X0J10C~
ThIMH cOpocamyl; [— JIHHHS MYCTOr0 BOJOXPAHHJIHINA; 2 — JIHHHS Ha-
MOJIHEHHOT'O BOAOXPAHHKJMILA: 3 — CYMMapHasi KpUBas O TAauM.

B npaxkTuke npoeKTHpOBaHUS rpaduuecKHe pacyeThl BBITECHAIOTCH
TaOMUYHO-1IIPPOBLIME U MPUMEHSIOTCH TPeUMYILeCTBeHHO JJs BLINOJHe-
HHSl BCIIOMOraTeJNbHBIX ornepauuii. HarnsiiHocTs rpaguueckMx pPacueros
AenaeT ux 'yI[OGHbIMPI JU151 OCBO€HU I METOJAUKH U IIOHUMAaHH IIpoIecca pery-
JUPOBaHUs CTOKAa, 0COOEHHO B mpoiecce oOyueHHd.

§ 3. Yder KoppeaATHBHLIX CBA3Eil MEKNAY CTOKAMH CMEKHBIX OTpPE3KOB
BpEeMeHN

KpuBble obecneueHHOCTH CTOKA, HUCIIOJB3yeMble. B pacueTax Pery/npo-
BaHUs Ge3 yuera KOPpessITHBHBIX CBsI3ell Mex/Jy BOJAHOCTBIO CMEXHBIX OT-
Pe3KOB BpeMeHH (Tak Ha3blBaeMble 6e3yC/IOBHBIE KPUBbIE), BCe Yalle 3ame-
HSAIOT KPHBBIMH, YUMTHIBAIOUMMH 3Ty cBs3b. [loc/iefHHe HA3BIBAIOT YCJIOB-
HBIMM KPUBBIMH. B 3aBHCHMOCTH OT JAJHTEIBLHOCTH PacyeTHBIX OTPE3KOB
BDEMEHH MOXKHO HCIIOJIb30BaTh DPas3/iuuHble KPHBEIE O0ECIeyeHHOCTH.

Hanuuyie KOppesATHBHBIX CBA3EH MEXKIY CTOKAMH CMEXKHBIX OTDE3KOB
BpeMeHH OTMEUeHO JaBHO. BriepBhle Ha 3T0 o6patust Buumanue I1. A. Edu-
MOBHY; B TOCJeRyIolIMe rojibl pa3paboTEOM METOJMKH yueTa KOppelsTiB-
HBIX cBa3ell 3anumanucs M. B. Tloranoe, C. H. Kpuuxkuit u M. . Menkeib,
H. A. KaprsenuuBuiu.

Ipu OTCYTCTBHH CBSI3M MEKAY CTOKAMH CMEXKHBIX JIeT KOI(DULMEeHT u3-
MEHUHBOCTH CTOKA 32 7 JIET HAXOAST 1O 3aBHCHMOCTH:

¢ (60)

—Co
o, n V—FL *

IIpH HaNMUHK KOPPESATHBHOM CBS3U MeXY CTOKOM CMEIKHBIX JIET KO-
(UIMEHT H3MEHUHBOCTH AJIA 7 JleT PacCUHTHIBAIOT MO popMyJe:

= = N

rie C, — K03(XDHIMEHT H3MEHUMBOCTH PAAA lOJOBbIX BENHUMH CTOKa,
r — KO3(hQUUUEHT KOppeasiivi MeXKAY CTOKOM CMEXHBIX JIeT.

]
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Bce Gosnbuiee pacnpocrpanenne BEPOATHOCTHBIX METONOB NPH pEryJiu-
POBaHHH CTOKA U BHEAPEHMH 3JIEKTPOHHO-BBIUMC/MTENbHBIX MAIUMH  JAJIS
pacueroB JiefiaeT BO3MOKHBIM yueT KOPPeNsITHBHBIX CBsidell MeXAYy BOX-
HOCTBIO CMEACHBIX NEPHOAOB BpeMeHH, TaK KaK TPYAOEMKOCTb BHIUHCJIEHUI
yCTpaHsiercs.

Psn NMPOBEACHHBIX HCCIIENOBAHUH NOKA3BIBAIOT GOMBIIYIO POIL KOPpedisi-
THBILIX CBA3CH FOMOBbIX W BHYTPHTOLOBBIX CTOKOB CMEXKHEIX OTpE3KOB
Bpemenn B pacuerax perynuposanus. [Ipene6pexeHne HX y4eToM Bbi3hl-
BaeT 3aHIXKeHHe oObeMa HOPMANbHOH TOIOBOI OTAAYM.

. I'. Cpanunnze nonoxun ypasnenue PerpeccHH 3a OCHOBY IpPH MOJIEJH-
POBaRHN THAPOJIOTHUECKHX PA/OB CTOKAa. BBuAY OGLHOCTH MpHEMOB pac-
YCTd MO yHeTy KOPDENATHBHBIX CBA3EH MeHAY CTOKOM CMEXKHBIX OTPEe3KOB
H3JI0KEHNE MOC/MeIHEro AaeTcsl NPHMEHHTENbHO K MOJAETHPOBAHMIO THAPO-
JIOTHUECKHX PSAJIOB.

3a nepuon HaGmoAeHui psabl XapaxTepH3ylTCH cBoell HOpMOIi, cTaH-
AapToM # Ko3G(HUUHEHTOM acHMMeTpuu. CBsi3b MEXJly CTOKaMH CMEXKHBIX
OTPE3KOB BpEeMEeHH BhIpakaeTcAd (YHKIMeH mepexcfa, 3HAueHHs KOTOpO#
EHECTkaCJIOBHHe BEPOSITHOCTH pachpeienenns £;, . Np4 3alaHHBIX 3Haye-

AX i -

Ry (k) — iy =1 S (ly— k), (62)

TA@ Oy M Oy — Ge3YCIIOBUBIC CTANNAPTEl CPEAHHX PACXOLOB paccMmatpu-
_ BaeMoro M MpEABIAYLIEro OTPE3KOB BpeMeHH:;

Bivi Rk, k— MORyJbHBIE KOSMHIHEHTH 1 HODMa CTOKa TeKYIlero H
NPENbIAYINEro OTPe3KOB BPEMEHH;
r — X02pQHUHEHT KOPPeIALMH MeXAY CTOKOM CMEMXHBIX
OTPE3KOB BPEMEHH.
Tak xax KanengapHble PSIBI ISl TOAOBHIX OTPE3KOB BPEMEHH UHC/IEHHO
PaBHBI M COCTOAT U3 OJIHOH COBOKYIHOCTH, CMEIIEHHOH HAa OAMH IOA, TO

Opis1=0p ¥ by =Kk, =1; TOra 3aBUCHMOCTH MpHMeT BHL:
Riws (R)=14-r (k;—1). (63)

Rivy (R .
[lpunumaercs runoresa, YTo OTHOWIEHHe 1—_}_‘1,—(1]?;&)]—) pacnpenensercss no

kpupoii Ilupcona I11 TMna ¢ ycnoBHbIMH Kos(dpuuHEHTaMH BapHallMu H
aCHMMeTpHH:

i+l _ CoVi=rt Ci+l 2C, V1—r2
Yo o 14— e T THr (R —1)
Torna ypaBrenus (62) sanuchiBalOT B BHE:
Brey (ki) =141 (b= 1)+ &1, ,C, V T—12 (64)

Koraa cesisu wer (r=0, k;,,=1+4&,;, C,), 3naueHus D;,, 6epyT no Tab-

JULaM d)omeipa — Puibkuna. Korza cssss umeercs, 1o no HaAeHHBIM
+1 .

SHaueHHSIM Csyc mo TaGauue Pocrepa—PrGkuHa onpesensior ;| u Haxo-

AT MCKOMOE 3HaueHue k;,,. Xapaxrtep CBsseil CTPOro JuHeHHbI.
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- OTK/IOHEeHHe C/1yYalHbIX BEJIMUMH OT X HODMBI AGJIHTCS Ha 2 rpyImb:
He3aBHCHMY IO (OT BOAHOCTH MpPEIbIAYIIEro OTpesKa H IPOMOPIHO-
HajllbHyl0 D; +1Cz,lfl—rz) M 3aBHUCHM YW (OT BOAHOCTH IPEABILYIIEro
oTpeska r(k;,— 1), nporopuronanpHyo HODMHDOBAHHOMY OTKJIOHEHHIO U
KO3I(GULEEHTY KOppensuy). SToT criocos TPYLOEMOK, I/Isl PelleHHsI peKo-
MEHAYETCS NPUMEHATh 3/EKTPOHHO-BBHIUHC/IUTE/bHBIE MalHHbL., i jaH-
Horo criocoba I'. T'. CBanuase npuBouT nporpamMmy MoIeaupoBaHus. s
MECAYHBIX HHTEPBAJIOB BPEMEHH yPaBHEHWE 3aNMCHIBAIOT B OOIIEM BHIe:

Quar Q)= Qs Fr T2 Q—Q) +Pry10, VTP, (65)
[A€ G;y, M 0;— CTAHAAPTH CPEAHMX PACXOAOB NPEIbIAYIIErO U PAcCMATpH-
BaeMOIO MecCsIIEB;

Q; ¥ Q;,, — HOpPMa CTOKA pacCMaTPHBAEMOTO H HPEILIAYLIIETO MECSIEB.

Jlnst MecstuHEIX MHTEPBAIOB MPHHATD YCIOBHE paBeHCTBA HOPMbI CTOKa
HJIM CTaHAApPTOB HeJb3f.

Ilpu pacuere mmeer 3Hauenue BLIGOP AJIHTENBLHOCTH pacyeTHBEIX OTpes-
KOB Bpemenu. [Ipn yBennuennu A1uTenbHOCTH KOpPesTHBHAS CBA3b MOXKET
H3MEHSThCS.

I'masa VI. CE3OHHO-TOAMYHOE 11 MHOTOJIETHEE
PETYJINPOBAHUE CTOKA

§ 1. Meropnra pacuera

OcBoBHbBIe BHIBI PEryIUpOBaHHST CTOKA — CE30HHO-FOLMUHOE M MHOIO-
Jetnee. [Ipu ce3oHHO-roanuHOM peryJnpoBaHuu nepepacrnpeleseHue ecTe-
CTBEHHOTO CTOKA MJIH CTOKA, H3MEHEHHOTO BBILIEPACIO/IOKEHHBIMH 110 peke
COOPyXKEHUSIMH, IIPOUCXOAHUT B TeUEHHe rOJ0BOTO UK/, TO eCTh peryaupy-
IOTC BHYTPHTOJOBLIE KOJIEOAHHS CTOKA B COOTBETCTBHHU C 3amnpocaMu BOJO-
NOTpebHuTeNeH HIH BOAOIO/b30BATENEH . Ce30HHO-roHuHOe peryaupoBanue
HasbIBaeTcs ITyOOKHM, KOrZa CTOK nepepacnpefensieTcss 3a BeCh IOJIOBOH
TePHOA BpeMeHH, U HeryGoKuM (ce30HHBIM), Korna PEeryJlupyioTcst BHyTpH-
- Ce30HHBIE KOJIeGaHUs CTOKA 3a OTHeJbHBIE Ce30HMl HIH Gollee MeJIKHe pac-
UCTHLIE MHTEPBaJsbl BpeMetu. [ToBbleHHe pacxoloB OTIAuM 10O 3aJlaHHbIX
BEJIMUHH MPH CE30HHO-TOAHYHOM PeryTHPOBAHHH NPOUCXOAT 32 CUET H3GbI-
TOYHOTrO CTOKAa JaHHOTO roja. BojoxpaHM/HMINA Ce30HHO-TOAHUHOrO pery-
JIHPOBAHHS CTOKA 3aNOJINSIOTCS B IEPHOABI MOBLILENHONO CTOKA MM OHHU-
2KEHHOr0 BOJONOTPEG/NeHHsT U cpaGaThlBAIOTCS eXKerogHo JO MepTBOro
obbema. Luka PEry/nupoBaHUs CTOKA 3aBEPIIAETCS B TEUCHHE TOAA HJH €ro
YacTH.

[lpu paborax ce30HHO-rOAHYHOrO PeryJupoBaHHs CTOKAa MPUTOK B
BOJIOXpaHUJIMIIE XapaKTePH3YeTCs OTAeNbHBLIMA TOJOBBIMU PacueTHBIMU
rujporpadamMid HJIx CKOHCTPYHPOBAHHBIM THAPOTpadoM CTOKA 3alanHOM
06€eCIIeYeHHOCTH.

Ce30HHO-roJlHuHOe Pery/impoBanue CToKa siBnsercs HauGosee pacmpo-
CTPAHEHHBIM BHOM DEry/HPOBaHUS H IHPOKO NIPUMEHSIeTCS B LeJISIX BOJO-
NoTpebaeHUsT H BOAONOMb30BaHus. Haubojee KPYIHEle BOAOXpaHHJIMILA
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B CCCP an1s1 sHepreTHuecKHX nefeil Ha PaBHHHHBIX DeKaxX OCYLIECTBJSIOT
CE30HHO-TOJIMYHOE DeryJiHpoBaHue.

Ipn cesonHo-rogmuHoM perynnpoBaHun cToka Hauadbhoe U KOHeyHoe
HaMoHEHUA TPHHAMAIOT O/IMHAKOBBIMH, DaBHbIMU 06beMy npu HITY, min
MEpTEOMY 0GbeMy. EMKOCTH BOZOXpaHH/IHIL CE30HHO-TOIMYHOrO peryJau-
POBAHH# OrpaHuyeHa oGbeMOM HEJIOCTAIOMEro MM H3GHTOYHOrS CTOKA B
JMMUTHDYIOIIHE TIEPHOARI (ce30Hbl) roAa. ITpu pacuere ce30HHO-TOIMTHOTO
PErynupoBaHust MOXKHO He C06JIIOllaTb XpOHOJIOI"H‘IECKYIO nocJjenoBaTesib-
HOCTDb JieT. IIpu MsomupoBaHHO paboraromiem BOJOXPAHUJHIIE, O6CTYKHU-
PAIOLIEM OAMIIOrO MJI HECKOJbKMX NOTpeGuTesedl, pacuer ympomaercs.
Bce eemuunnel, ¢urypupyiompue [IpH PeryJIMpoOBaHMH, NOAPA3AEIAITCS
Ha TPH KAaTErOPHH. Y CJIOBHSI PErylHPOBAHHS OTPANKAIT PacUeTHHIA CTOK,
NOTPeGHOCTL B BOJE, HOPMEI IOTePh BOXLI H3 BOJAOXPaHMJIKIA ¥ Haya/abHoe
HarosiHenye.

Bapuantamn npu peryiuposanum cayxar miomans OpOLIeHHUS, pas-
MEpPLI BOROXpaHHJUMIIA I PABHJIA PEryHPOBaNiis B Teveline roga. K pe-
SYJ/IbTaTaM DEry.MpOBaHHsl OTHOCATCS NOJyyaeMble BOZOOTAAUH, HATIOJN He-
HU$1 BOAOXPAHHMJIAINA H XOJIOCTOro cOpoca.

Heobxoanmocts cesonno-roguutoro perynuposanust croxa BBISICHSIETC A
TaGI1YHO-HDPOBLIMH KM TP abUUeCK UMK 64712 HCOBBIMH pacueramu 1o npwu-
HATHIM OTpPe3KaM BpPEMEHH 3a TOf.

BriGop pacuetHbiX OTPe3KOB BpeMeHH 3aBHCHT OT pacnpefeneHus CToKa
¥ XapakTepa BOAONOTPEOJEHHS HIIH BOAOTONL30BAHH ST, ITpu peskom Kouse-
Ganiu CTOKa 1 BOXONOTPEB/IEHNU 32 TOX OTPe3KH BpPEMEHH NPHHHUMAKIOT OT
TATHARCBKH 10 Mecsua. [Ipu Gonee utu menee paBHOMEpHOM peXXHMe CToKa
UX YKPYNHSIOT JO cesona.

Ilepron HakommeHus (aKKyMyaaunu BobL) NPUYPOYUBAIOT K CE30HaM
TOBBILIEHHOO CTOKA HJH MOHUKEHHOTO BOAONOTPECIeHHs, a NepHOX cpa-
GOTOK (ONOPOKHEHHS) — K JIIMHTHD YIOIIEMY HEepHOLY, Ce30HY.

YKpYIHeHHe PACUETHBIX OTPE3KOB BPEMEHH CHHIKAGT OOboM BBIYHCIIH-
TEIbHBIX pPaloT, He TNO3BOJISET JETATBHO YYecTh BHYTPHCE30HHYIO H3-
MEHUHBOCTb CTOKA M MOTPeG/IEeH 1, YTO MOXKET IPHBECTH K npeyMeHbLIEHHIO
EMKOCTH BOJOXpAHUININA U TPeYBENHYEHHIO BEJHYMHb HODMAILHON T[OJO-
BOH TapaHTHDPOBAHHOH OTAauH. OGHIMHO PACUET CE30HHO-FOAHUHOTO pery-
JINPOBAHUSI MPOBOAAT MO AeKAAaM MJIH MeCSIaM.

IIpu ce3oHHO-roAMYHOM perynaupoBanny cToxa NPUMEHSIOT Gaj1aHCOBbIe
MCTOZBI pACUeTa I10 THITIOBLIM BHYTPHUTOAOBBLIM Pacnpenenesy aMm uix KajeH-
AApULIM PSaM HENOCPEACTBEHHBIX TMAPOMETPHUCKHX HaGMIONEHHH ¢ HX
CTATUCTUYECKOH 0OpabOTKOM HJIH DACYETH 0 OTAEABHBIM TOLaM 3aJaHHOK
ofecreueHHOCTH.

IIpy NOJHOM Ce30HHO-rOAHYHOM PeryJIHpOBaHKH CTOK pacueTHOro rojia
33/laHHON O0eCTEUEHHOCTH LEJIHKOM HJIET Ha notpebaenne u NOTEpH BOMBL
U3 BOJOXPaHHJHINA, NPUYEM XOJIOCTHIe COPOCHI HE IIPOBOAATCS COBCEM.
B orjenbHEle MHOTOBOAHEIE TOZEI ¢ BOZHOCTBIO, HpeBHLILAIONIEH MJIaHO-
BYIO OTAa1y H TOTEPH, IPOBOAAT XOMOCTHE COPOCH BOXBI B HHIKHHH
Oned.

[Ipu npoekTHPOBaHMM BOAOXDAHUJNINA CE30HHO-TOMHUHOIO PeryJupos=
Balns CTOKA Ha H3YUEHHBIX B THADPOJIOHYECKOM OTHOIIEHHH PeKax paccui-

233



THIBAIOT, KaK NPAaBHJO, [0 KaJeHAAPHBIM PSAAM MECSUHBIX HAH JeKalHbIX
00BEMOB CTOK3, a B NIePHOJ KCILTYaTaLKH [eecO06Pa3HO PHMEHSTh BEpO-
ATHOCTHbIE METOJBL.

ITpoRosmKHTeNIBHOCTD NaHHBIX HAG/IONEHUH, HEOOXOAUMBIX AN GasiaH-
COBbIX DacyeToB, 3ABHCHUT OT KJlacca KaNHUTATBHOCTH COOpyXKeHu#. s
MeJKHX OCBEKTOB NPOEKTHPOBAHHSA IPH OTCYTCTBHH AAHHBIX THAPOMETpHU-
YeCKUX HaO/MOJeHU I TPUMEHSIOT KOCBEHHbIE PHEMBI OLIEHKH H3MEHUUBOCTH
CTOXa IO rofaM ¥ BHYTPH roja.

BonbumucTBO cymecTByOmUX peKOMeHAALHMH N0 pacueTy Ce3OHHO-
FOJHYHOIO pEryJiipoBaHus pa3paboOTaHO NPHMEHHTENLHO K KeCTKOH moc-
CTOAHHOH oOTAaue. )

Hopmamu  npoekrtupoBanus (CH-371-67) npu Cce30HHO-roaHYBOM
PerynupoBaHMd cToKa Ans coopyxkeHud [ u Il KiaaccoB KanuTanbHOCTH
PEKOMEHAYETCs NPHMEHSTh KajleHAapHble Psiibl HaGMIOfeHHH, BKJIOYAIo-
mye Iepuoipl He Menee 10 JeT ¢ BHYTPHIONOBEIM paclipefie/leHHeM CTOKa
o mecstam uau fekafam. [dasa coopyxennsi 111 n IV knaccos pacuer pe-
KOMEHJlyeTcsI IIPOBOAUTHL M0 oAy 3aflaHHoi ofecneyeHHOCTH, CKOMOUHUPO-
BaHHOMY C yyeTOM TpeGOBaHHii NPOEKTHPOBAHHS METOAOM KOMIOHOBKH.
Honyckaiorcsi Apyrde MeTOABl pacyeTa NPH HMX JOCTATOYHOM 0GOCHO-
BAaHHH 4 CPaBHEHHM C PacueToM MO JAHHBIM CHIPOMETPUUECKHX Hab/i0-
JIEHUH. .

Mopenb rusporpada cToka o METOAY KOMIOHOBKY NPOEKTHPYETCs IO
NepHo/iaM U Ce30HaM rofia u GoJiee MEJIKUM HHTEpBasaM Bpemend. LIpu KoM-
NOHOBKe COOMIofiaeTes yeI0BHE PABHOOGECIE e HHOCTH PacyeTHOrO ro0BOro
CTOKa, JIMMHTHPYIOLIErO NMepHOAa, Ce30Ha, Mecsla. JIUMUTHPYIOLUHe nepy-
OIbl, CE30HBl U MeCsIibl Ha3HaYaloT H3 YCJOBUH NPOEKTHPOBAHHUS.

[panunel ce3oHOB (MO/I0BOABS, MEXKeHH, BecHbLI, JieTa — OCEHH,
3UMbl) NPUHHMAIOT B COOTBETCTBHH C NMPHPOAHBIM pacrhpefiesieHHeM CTOKa,
HO OHH He BCerja AOCTATOYHO OMpejeseHbl U ycToHuuBhl, OGbeMbl CTOKA
32 MEPHOA YPaBHHBAKT ¢ CyMMOH OOBEMOB COCTaBASIOUIUX €r0 CEe30HOB.
[TosryuenHoe BHYTPHIoHOBOe paclpefeNeHue CTOKa ISl XapaKTepHBIX JieT
HCMOJIb3YeTCsl JJIsl COCTaBJIEHH S MOJeNIH THAporpada, KoTopast IpuMeHsieTcs
B pacuerax perysnuposanus. OCHOBHBIE TOJNOXKEHHS METOAA KOMIIOHOBKH,
TI0 KOTOPOMY (OPMH P YeTCs MOARIb PAaCcUeTHOro rHAPOrpagda rooBoro CToKa,
JIOTHYECKH OTpaBAaHbl. PaspaboTka MeTOAa KOMIIOHOBKH COBETCKHMH yue-
HbIMH T03BOJIHJ/IA TPUOIH3HTE THAPONOTHYECKHE PAacyeThl K TpeGoBaHH M
BOJIOXO35ACTBEHHOTO NIPOEKTHPOBAHKA. MeTOJ KOMIOHOBKH BHIFOJHO OTJIH-
YaeTcsl OT paHee NPUMEHABIIMXCA MeTONOB (PUKTHBHOIO rofa, peanbHOro
rofla, BBIYHUC/ISEMBIX 110 CYyMMapHOMY FOJOBOMY CTOKY, WJIH rofa C PaBHO-
ofecreyeHHbIMH U MECSUHBIMH CTOKAMH, FOMOBEIM H MEXKeHHBIM U T. . Cra-
TUCTHYECKYI0 00pabOTKy AaHHBIX THIADOMETPHUYECKHX HaGIONeHHE IIpo-
BOIAT B PaHUIAX MEXeHH H MOJOBOAbS. [IpOfOMKHUTENBHOCTL NEpHOAa
cpalOTKN W HAamNOJIHEeHHS BOJOXPAHMJIMIL IO roiaM H3MEHsSIeTCs, CTaTH-
cTHyeckas 00paboTka 06beMOB CTOKA B IEPEMEHHBIX FPaHKIlaX BHOCHT HeOIl-
peleJeHHOCTh NPH BHIYHCIEHHH 00eceueHHOCTH CTOKA M CBSI3aHHBIX ¢ HHM
OTAau. )KecTKoe 3aKpenienne rpaHiil Ce30HOB YCTPAHSeT 3Ty HeolpeeseH-
HOCTb, HO MPH 3TOM NPOJO/IKHTENLHOCTb MOJOBOABS NpEYBEJHUMBAETCH,
TaK KaK MNPHHATHIE €ro rpaHHIbl BKJIOYAT (aKTHUECKHE TI0JIO0BOAbS 3a
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BCe rofipl KaK ¢ HanGojiee PaHHHM CPOKOM €ro HACTYIUIEHHS, TaK H ¢ HaH-
Gosiee NO3AHMM CPOKOM OKOHYaHMS. MeKeHHbI CcTOK npeyMeHbllIaercs.

[IpupasHuBaiie ce30HOB MEKEHH H NOJOBOABS K nepHoiaM cpaloTku
H S4n0JHEHHs BONOXPAHWIMING NONYCTHMO JIHIIL AJIsl PEK ¢ YCTORUHEbIM
BHYTPHUIOJIOBLIM pAacrpenesieHneM CTOK4.

Pacuer cesomio-roquunoro perymipopanus ctoka mo KaJsleH/lap HbIM
P7AlaM CTOKa, COCTABJICHHBIM HA OCHOBAHHH FMADPOMETPHYECKHX HaGMIofle-
Hilit A0CTAaTOMHOH JUIHTEILHOCTH, AB/SIETCS HAHOO/IEE TOUHBIM B He TpeGyer
yueTa CBsi3eH MEKAY CTOKOM PasiuuHLIX OTPe3KOB BpeMeHH. Ero MomKHo
BBIIOMHATL TaG/MHUHO-UUDPOBLIME [IPHEMAMH AJIsT PasIHYHBIX BapHaHTOB
otaau. OfHaKo OpH pacyere paGoTH BOAOXPAHHJNMIIA 32 KODOTKUE MePHOAEI
BpEMEHH B NEPHOA IKCIyaTalHl HEH3BECTHO, OT KAKOH JaThl psiia Haao
BECTH pacyer, H PE3yJbTaT NOJYHaercs CJyuaiiHbIM.

B cayuae nesnecoobpasHoctu Heenenyiores OHOBPEMEEHO ¢ XapakTe-
PHCTHKOH BHYTPHIOAOBOIO CTOKA TAKIKE Hl PE3YJBLTATHI pacueta perymupo-
Batiust croxa. Ilo CH-371-67 pexomenayercs: uiGupats pacueTHblil rog
H3 Yic/1a HabMlodeHHBIX JIeT 110 BeJTHYHHAM JOI0J HeHH 5 1o 100% oBecneuen-
HOCTH IeQHIHTOB cTOKa It 2—3 3HaueHMit oTaauu (s Cayyast perysim-
poBaHMsl Ha NOBBILCHHE HH3KOIO CTOKA).

Hast kamuoro BapHanTa HOPMaNbHEIX FOZOBHIX OTAAY, Ha3HauaeMsbIX,
HCXO/A B3 OIPE/ETEHHOrO NPOEKTHOTO YPOBHSI, HAXOAAT N0 TOAAM PACYET-
HOTO TIepHOJla 3HAUeHHS CE30HHO-IOAUYHOM eMKOCTH C YYETOM €€ €XKerojl-
HOil cpaGoTkH, uiin AepHINTLI cTOKa. COCTAB/SIOT SMIHPHUECKHE KDHBBIE
obecrieuennoctd B=q(p) unu D=f(p). Pacuetublii ron us umcsa (haxTH-
YecKHX BHIOHPAIOT MO 3aBHCHMOCTH

p (@) =100—p (B) = 100—p (D), (66)

vae p(@), p(D) u p(B) — pacueTsbie oBecneyeHHOCTH HOPMaJILHOH Ioflo-
BOH OT/aul, JeHLUNTA CTOKA M €MKOCTH BOJOXDPAHHJMLIA B % .

Crnoco6 NpUMEHSIOT TPH  OJHOTAKTHOI paloTe BoAOXpaHMJIHIIA,
€MKOCTb KOTOPOTO BbIUHC/IACTCS! N0 eANHCTBEHHOMY AeDHLHUTY CTOKA.

s metanbHBIX W NpelBapHTenbHbIX pacueros I1. A. JIannues peKo-
MEH/lyeT pa3pabOTaHHBIH HM METOJ «KPUBHIX OGECHEYEHHOCTH BO3MOMKHBIX
oTAayw». IIpn Hanuuny RaHHBIX HAGMIONEHHI U 3a1aHHON eMKOCTH BOJIOXpa-
HHJ/ININA CE30HHO-TOAUYHOrO PEryJiHpOBAHMSA CTOKA ONpEAeJsIOT H3MeHSIO-
LKHECST 3 TOAA B IOX OTAA4H, CTPOST KPUBYIO OGECNEUEHHOCTH OTAAY g==
=f(p), no KOTOpOH M ycTaHaBAUBAIOT TapaHTHpOBaHHYIO OTAAUY PacyeTHO
ofecrnedentocTd. 3aNaBasich PA3HUHBIME 3HAYCHHSIMH €MKOCTH, MOXKHO
OMNpEJeNUTE W COOTBETCTBYIOIIME UM pacueTHble OGECHeYEHHOCTH TOA0BBIX
otaay. ITpu ce30HHO-TOAHYHOM perynupoBaHiy cToka TpebyeTcs exkeroanast
cpaboTKa BOJOXPaHU/MIIA.

JIs1 COKpallennss BbIUHCAUTENbHON paboThl npu GOABIIOH AJHTEND-
HOCTH Ka/IeHlapHOro psiia Hab/oAe i pacueT Ce30HHO-FORNYHOrO perymau-
POBaHNIA CTOKA BEAYT YACTO HE TIO BCEM [OAAM, a 1O XapaKTEpPHOMY NIEPHOAY
psiAa, BKIICUAIOLIEMY HEOJAroNnpHsTHbIE MaJOBOAHbIE FOADL. XapakrepHuii
[IEpHOA pAla AOJKEH BK/IIOYATh MHOTOBOLHLIE CPEAHHE H MaJOBOLHbIE IO
CTOKY rojbl. CTaTHCTHUECKHE MapameTpel KaJleHAapHoro psiia HaOuofe-
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HHil H XapaKTePHOro MepHoAa XOMNKHBI COBIAAATH, GBITH paBHbIMH, Pacuer
N0 XapakTepHOMY NEpHOAY Psifid pU MPaBUILHOM €ro BhIGOpe JaeT coroc-
TaBUMbIE PE3y/ILTATEl C PaCYeTOM 110 BCeMy KalleHAapHOMY Psly FHIpOMET-
puueckHx Habmionenuii. BoiGop xapakTepHoro nepuoia NPOBOJSAT C YUeTOM
LMKIMUHOCTH MO PAa3HOCTHOH CyMMapHOH KDHBOH CTOKa.

Ipu KopoTkoM psifie HaGmONeRHET MOKHO HCIOMB30BATH CHOCOG COMO-
CTaB/IEHUS DA3HOCTHBIX CyMMapHBIX KPUBBIX 10 HECKOJIBKHM MYHKTaM, pac-
TOJIOKEHHbIM Ha pasHbIX peKax-aHanorax. PacueT cesoHHo-romuuHoro pe-
TY/MPOBAHHKSA NMPOBOAAT H IO PACUETHOMY DeasbHOMY TOAY.

13 uncna ¢paktuueckux jeT HaGmogeHHH HOCHe HX CTaTHCTUYECKOH 00-
PaboTKK M pacro/ioxkenus B yGbBaiomem PSIAY paccMaTpHUBAIOT MaJOBOJ-
Hple rofpl. [ox, rae oGecneueHHOCTH CTOKa 3a JUMHATUD YIOIUH Ce30H Ui
MecAn paBHA 3alaHHON OOECTeYeHHOCTH OTAAuH, NPHHUMAIOT 32 pacuer-
Hblil. Ot 61M30K K paBHOOGECTIEUEHHOMY 110 OCHOBHBIM JINMHTHP YIOIIUM OT-
peskaM BpeMeHH. -

Pacuernsiit nepuoa HaGmoneHuii Io/mKen UMeTs He MeHee 20 JeT.

Hlocratouro oGocHOBaHHBL BHIGOP PACUETHOrO rofA M3 WHCAA HAGITIO-
ACHHBIX JIET 3aTpyIHHTeNeH faXKe NPH HAJHYHM JJIHHHOIO psifa Habsole-
HUM, a DU KOPOTKOM psijic HEeBO3MOKEH. :

Kpowme nepeuiicsienHbIX METOROB pacueTa ce30HHO-rOHIHOIO perynaupo-
BaluA CTOKa Npy HaHuuHU HaO/iofeHuH, npetoxKensl u Apyrue. I1py Hau-
UMM AHHLIX 32 OrDAHHUCHHBIA Psijl JIeT, HeNOCTATOUHBIH IS Ol peleeH st
CTaTHCTHUECKUX NAapamMeTpoB CTOKA M BHYTPHIOJOBOTO €ro paclpejeieH s,
TIPHMEHSIIOT METOA [UJIPOJNOrHYecKoi ananoruu. [1pu oTcyTeTBHE THIPOMET-
PHUECKUX NAHHBIX HCMONB3YIOT KapThl H3OJMHHE NMapaMeTpPOB CTOKA M 3M-
IHpHYECKHE (HOPMYJIHL.

BuyTpuronosoe pacnpenenenue cToka HaxomsT 1o pafoHHBIM cXeMaM
C YUCTOM a30HaNbLHBIX (PH3HKO-reorpaduyecKux (akTopoB.

Hpyrue ycnosust peryanposanust, HeOGXOANMbIE 15 pacueTa ce30HHO-

TOLHHHOTO pEery/IHpoBaHus CTOKa (KpHBas 06bEMOB, HOPMBI OTEPb, MOJIE3-
Has O0TAaya), ONPENENSIOT MSBICKAHHSMH, CHEMKAMH M HCCIENOBAHM AMU
Ha 00BEKTe MPOEKTHPOBAHAS H HAPOAHOXO3AHCTBEHHbIM [1AHAM Ha pacuer-
HBbIH TIPOEKTHHIA YPOBEHD.
Pacuer npn oTcyTcTBUM RaHHEIX sBASieTcs BechbMa NPHONUKEHHBIM.
JLJ151 Ce30HHO-FOAMYHOTO H MHOTOJIETHEro pery/inpoBaHusi CTOKa NpuMe-
HUM pa3pabotanubiii A. JI. CaBapeHCKHM . MeTox BEPOSITHBIX BapHaHTOB,

COoueTalomuii GasaHCOBbIE M BEPOSITHOCTHBIE PacueTsl. OCHOBHBIE MOJOKE. _

HHS ME€TOJAa pacCcMOTpeHHl B § 5.

§ 2. Cezonnas EMKOCTh BOJOX pDAHHJIIMIIA MHOTOJIETHEro peryimpoBanu s

B Psiie METOJIOB pacueTa MHOTOJIETHEro pery/anpoBaHusa NOJIE3HYIO eM-
KOCTh JAedaT Ha JBe COCTaBJIH}OH.[I/Ie—CESOHHO-I‘O}IH'—IHYIO H MHOToJIeT-
HIOI0, KOTOphbIE onpene.nmor paszaeJibHO. CeBOHHO-I‘OAI/I'-IHaﬂ COCTaBJISAIOLIASg
TIpeAHasHaueHa A IUKBUAAUHNY Ce30HHOro }leq)l/IH,PITa, BBI3BAaHHOI'O KoJieba-
HUSAMH CTOKAa BHYTpH ropa.

[TpubnuzKeHHEIH pacuer ce3oHHO-rORHYHOM COCTABJSAIIIEH NPOBOAAT

OCbIYHO MPH CJAEAYIOWUX AOMyLIEHHSX,
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EmkocTb HaXOAsIT B OTHOCHTEJILHBIX eIHHHUAX, KaK JOJIIO OT cpeane-
MHOroJieTHero CToka:

ce3

V
ﬁcesz'w_o ’

rae W ,— cpeiHeMHOTOJIETHUH 0GbEM CTOKa;

V ¢es — CE30HHO-TONHYHAST COCTABJSIOIAA E€MKOCTH.

Otnava nana B Bulle Ko3dUIMEHTA 3aperyHPOBAHAS o U BKJIIOUAET
B ce0sl noTepu BOJALI.

EMKoCTb onpeziesisior mo rofy, B KOTOPOM CTOK paBeH oTjaue.

Crok GepyT B BHIE MOAYJBHBIX Ko3(xpuimueHToB K.

Otnauy BHYTPH roja MPHHHMAIOT DABHOMEPHON; VIS PAa3IMUHBIX JeT
OHa H3MeHAeTCH B mpejenax or K,=a go a=I.

CTOK BHYTPH. rofia BEIHCSAIOT B YETKHX PAHHLAX MEKeHH (IpH Jenre-
HiH roja la JABa ccsola).

Ce30HHO-rONMUYHYIO COCTaBJSIOIUIYI0 €MKOCTH Yallle BCEr0 BHUHUCASIOT
Mo MpUGTHIKEHHBIM 3aBHCHMOCTAM, mnpeanoxentsiM C. H, KpuukuM u

M. d. Menkeaem:
npu OL:Kp.r f’c;aa:Kp.rtm—’TzKp. M (67)
ﬁcca e lM_"Tiv (68)

— 1—Ky u
mpi K, <a<l ﬁcesnatm_m—mi—[(x;r(l—OL)’ (69)

Hpi o == |

rie {, — AJUTeNBHOCTb MEXeHH B HOISAX [0/a;
M — oM cPeHell MEKEHH B [Of0BOM CTOKE;
K, r. — IOIOBOH CTOK pacueTHOH 06GecHeyeHHOCTH;
K, . — DacCueTHbli CTOK MerKeHH. i
Ces0HHO-roINYHYI0 COCTABIISIOLLYIO NIOJIE3HOM €MKOCTH BOIOXPaHUJIAIA
MHOTOJIETHETO PEryJMpOBaHUsl CTOKA HPH =1 u a=K, MOXKHO HAXOIHTb
rpaguuecKky MO COBMEINEHHBIM CYMMApHEIM KPUBHIM CTOKA H OTHAuH,
Ilpu paBHOMepHOH oTnaue B Teyenue rofga II. A. JIsmHues npejia-
raerT HaxXOAUTb CE30HHYIO eMKOCTb B OTHOCHTEJIbLHBIX BEeJHUHMHAX O Gojee
JleTaJIbHOH 3aBHCHMOCTH:

ﬁcea:atm_;{Kp. M_ﬂ—lAKr (70)

rae mAK — nonpabka 3a CYeT HauaibUbIX H KOHEYHBIX yacTell MEXeH-
HOTO Tepuoja. .

EMKOCTb BOZOXpaHU/IHIIA MHOTOJIETHErO DeryJHpPOBaHHS CTOKA npu
Ha/JMYMH JaHHBIX HAO/IIOJeHMH MOXKHO BBIUMCINTL Ge3 pasfieleHHs ce Ha
COCTABHbIE YaCTH.

Ilpu cocpenorouentoit otaaue BHYTPH rofa, HanmpuMep NpH HppHTra-
LHOHHOM BOJONOTPeO/eHHH, PacyeT N0 MePeuHcHeHHbIM BHIIIe dopmynam
NpEYMEHbIIAeT BEIMUHHY CE30HHO-TOAMYHON COCTABMASIOMEH MOJE3HON
€MKOCTH. ,HJISI BpeMeHHBIX BOJOTOKOB, KOrJa BeChb CTOK IIDOXOJUT B Ie-
PHOA 110JIOBOAbSI, MPHONHKEHHO CE30HHO-FOJHYHYI0 COCTABJSIOHLYI) eM-
KOCTH HaXOAfAT MO 3aBHCHMOCTH:

Vies =aW,. 71
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M. B. TloTanos ce3oHHO-rOJMYHYIO COCTAB/SIOLLYIO MOJE3HOH EMKOCTH
OnpefensieT B BHje:

Beca=0By (72)

rie fo— o6beM, HEOGXOAUMBIE AJIST NOJHOTO HCIIOIb30BAHMS cpelHe-
MHOTOJIETHEr0 CTOKa CO CPEeAHHM pachpeleseHHeM MO Ce30HaM.

Ecin rapantuposanuas otnaua sajamnnoii pacuerHoii o6ecreueHHOCTH
BHYTPH roja HepaBHOMepHA, TO ee¢ OObIYHO NPHBOAAT K PaBHOMEPHOI.
B pacuernyio 3aBucHMOCTS st onpefenenist MEOTOMIETHEH COCTABI SOl
€MKOCTH BBOJNTCS KO3(M(DUIIMEHT, paBHLIH OTHOLIEHHIO OTHAUM B MEIKEHb
K cpeanei rofopoii. Ce30HHO-roIHuHYI0 COCTABASAIONLYIO OME3HON eMKOCTH
NIPH HEpaBHOMEPHON OTAaye BHYTPH TIofld, HO NOCTOSHHON B MUOrOJET-
HeM paspese BBIYHCJSIOT MO 3aBUCHMOCTH:

Bees =0t (at,—m,), Tre a =22, (73)

Ilpn nepaBHOMepHON oTgaue BHYTPH roja ¢axTHyecKue OTRAUM 3aMe-
HAIOT cpelHell QUKTHBHON OTAauel, YTO NO3BOJISIET UCIIONL30BATh paHee
NpHBeJCHHblE 3aBUCHMOCTH A/l HaXOXKJCHHS Ce30HHO-TOAHYHOH COCTaB-
JIAIOIell eMKOCTH. B pslle MeToloB mnpeaycmaTpuBaeTcst Gosee TOuHOE
ONpeZie/ienne Ce30HHO-roAuYHOM cocTaBasiowedt (B. I'. AiiBassn, B. T.
Aupnpesnos, M. H. Baranos), ocHoBaHHOe Ha KOMIIO3HIIMH KpUBHIX ofecrie-
YeHHOCTeH.

§ 3. Muoroaernee peryimmpoBanne croka

MHoroneTHee pery/npoBaHHe MpelHasHAUYEHO LIS nepepacnpeienens s
CTOKa Kak BHYTPH rofla, Tak M 3a psx jeT. Luka perynuposanus npo-
AOJI2KaeTcsl B TeyeHHe MHOroJeTHero mepuofa. IlonHast cpa6oTka BOZO-
XpaHuJuIa 10 MepTBoro ofbeMa NPOMCXOAUT B MasOBOZHbIE [OALI.

[Tpu mHOroseTHeM perynupoBaHuy Tpefyercs IJHTeNbHBIH "KajeH-
JapHbI psifl HaOMIOREHHH IS TOFO, YTOGH! BRISIBUTL BCE BO3MOJKHEIS rpyn-
MHPOBKH MAJNOBOAHBIX JIET H Pa3/NHuHble BADHAHTHl BHYTPHIOAOBOTO pac-
npeflesieHUsl CTOKa. ‘ '

HeoGxomumocTe B MHOrOJIETHEM DEryJHPOBAHHH CTOKAa BHISCHSETCS
COMOCTaB/IeHHEM PacyeTHOro rOAOBOrO CTOKa ¢ 3aJaHHOH OTAauell 3a TOJ.
Ecnu crok pacuerHoro roja He ofecreurBaer 3aJlaHHyI0 OTAauy, a CHH-
¥EHHe ee HEeBO3MOXKHO, TpeGyeTcsi MHOTOJIETHee pery/ipoBaHHue.

IMonneprkatne orpaum, npesblaoOmesi NPHTOK pacueTHoro roja,
NIPOBOAAT 3a CYeT HAKOIJIeHUS H3OBITKOB CTOKA B TOJH NOBBIIIEHHOH BOJ-
HOCTH H HX cpabOTKH B MaJOBOJAHLIE TOIbI.

IIpu pacuerax MHOroJIETHEr0 peryJHpOBAHHS B PSAE METOLOB HCIIONb-
8YIOTCSI OTHOCHTENIbHBIE BeIHUHHBL. CTOK BRIpaXKaeTcs MOAYJIBHBIM KO3(-
GuuKeHTOM, OTAaYa — KOS(MHIHEHTOM 3aperyiupOBaHHs O, EMKOCTh —
Kosgduuuentom emxoctd . Ilpu MHOroseTHeM peryJupoBaHHH, KakK
TNpaBHJI0, GaNaHCOBbIE PacyeThl COYETAIOTCS ¢ BEPOSTHOCTHBIMH,

Ilpu opoweHud B 3acyuLIHBON 30He M BOAOCHAGMNKEHHH naa obocob-
JIEHHBIX OGBEKTOB, He CBA3aHHBIX APYr C APYIOM, NPHMEHSIOT rpocToe
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peryJipoBaH1e Ha OCTOSTHHYIO OTAAYY, He H3MEHSIIOWYIOCS B 3aBUCHMOCTH
OT NPHPOXHBLIX (AKTOPOB MO TrOjaM NEPHOAA PeryJIHpOBAHHS.

Metoanka pacueTa MHOTOJIETHEIO Dery/JMPOBAHHS CTOKA HA MOCTOSH-
HYI0 OThaauy JocTatoyHo npocrta. IlocTosHHas orfaua ofecmeypBacTes
notpeGuTeIAM ¢ 3allaHHOH rapaHTHell 38 MHOIOJETHHE nepuof. B MmHoro-
BOAHLIC FOAbI MPOUSBOAATCS XOJIOCTHIE COPOCHI BOAE! B HHKHHII Gbed, Ges
ucnonb3oBanu. IIpu mpocToM perysupoBaHHH COGMIOAAIOTCS POEKTHbIE
YCJIOBHS M TOMJEPKHBAETCS PEXXKUM PabOThl BOAOXPaHHJHIIA.

Banancopele pacueTsl aHaJOrMUHBI pacueTaM Ce30HHOTO perymnuposa-
HUS CTOKa (TabnuuHO-IM(POBEE U rpaduuecKue npuemel). Banaucosbie
pacuerbl NPOBOMAT MO MECSAYHBIM HJIM CE30HHBIM OTPE3KaM BpeMeHH 3a
BECh NepHOJA 1al/io/ieRuii OT Havasa 0 KOHIA B XPOHOJOTHYECKOI focse-
J0BaTeJILHOCTH.

K ocHOBHBIM MeTOflaM, OCHOBaHHBIM Ha HCIIONb30BaHHUH TEOPHH BEepOsIT-
HOCTef, OTHOCATCS: MeTOX OT60pa XapaKkTepHBIX TIPYII HANOMHEHHI
C. H. Kpunxoro 1 M. ®. Menkens (1935 r.) u metox BEDOATHBIX BapHaH-
TOB (LENHBIX BEpOATHOCTHBIX pacueToB) A. JI. CapapeHcKoro (1938 r.).

§ 4. Merox BeposrrHocTHBIX pacueros C. H., Kpunroro u M. @. Menkensn

Ilo sToMy MeTojy nonesnas eMmkocTh BOZOXpaHHMMINA nozipasze-
JISEICST Ha JBE COCTAB/ISIOIHE — MHOTOJICTHIOI H CE30HHYIO, BHIUHC/ISe-
MEBIe OTAEJBHO.

Mexay obecrneyeHHOCTbIO HOPMA/bHON TOAOBOH OTHauM P Xapakrepu-
CTHKAaMH CTOKA, MHOTOJIETHEH COCTABIfIOMIeHl eMKOCTH, OTAauell W Koap-
(GUIHEHTOM KODPeNSIUHH YCTAHABAMBAETCS CBA3D

P=(o, By C, C,, 1), (74)

rie P — npouent ofecrneyeHHOCTH HOPMANbHON rOA0BOM OTAauH;
& — KOS(b(UIUEHT 3aperyupoBaHus, BKJIIOYAKOMIME NOJIE3HYI0
OTAauy U NOTEpH BOABI M3 BOJOXPAHUJIMWIA (MPHUHUMAETCH
B JOJISIX OT HOPMBI CTOKa);
Byu — KOIpdUIMENT MHOrOJeTHell COCTABNSIOMEH IOME3HOH eM-
KOCTH, BBIPAKEHHBIA B JOJSX HODMEI CTOKA!
C, u Cg — KO3QULUHEHTH BapHaluu u aCHMMETDHH I'OJOBOTO CTOKA;
I — KO(POULHEHT KOPPENSUMH MeKLY CTOKAMH CMEXKHbIX JIeT;
I B pACCMOTPEHHOM cJyyae NPHHHMAETCs PABHBIM HYJIO.
Otzauy o CUMTAIOT NMOCTOSIHHOH MJISI BCEro nepuojia pery/aupoBaHus.
['00BO#l CTOK pasNUUHBIX JIeT XapakTepuayercs MOAY/IbHBIME  K03(hhu-
unenramu K. CymmapHoe yucso MOJNY/IbHBIX KO3(HIHEHTOB paBHO YHCTy
JIET KaJeHAapHoro psua. MoayapHe kK03h(HIMEHT roZoBOro CTOKa He
OTpax¢aeT BHYTPUTOAOBOIO paCHpeleNeHus CTOKa, A KaXk[AOro roja
CTOK CHUMTAETCs] PABHOMEPHBIM. [l/si ycTpaneHus BHYTPHTOLOBOl HepaBHO-
MEPHOCTH CTOKa JOMNOJHHTENIbHO Ha3HAYAETCH CEe30HHO-TOAMYHAS COCTAR-
JISTIOILasT TIOJIE3HOH €MKOCTH.
Bce snauenns B npaBoit yacTH cooTHOWeHHS (74) H3BECTHEL Tpebyercs
onpefenTh 00ecneyeHHOCT FOAOBOH OTAaud. PacueT MOMKHO BBLINOJIHATh
KaK 1o AanHLIM HENOCPEACTBEHHO KasleHAapHOro psifia HaGJIofeHui, Tax
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Puc. 80. Cxema pacyera no C. H. Kpunxomy uw M. ®. Meskemo:

a, 6, 6 — coKeHHe KPHUBBIX 0GECIIEYEHHOCTH; 2 — OCTPOEHHEe KDHBBLIX ofec-
NEYeHHOCTH ABYXJETHHX CTOKOB

H 10 06OOIIeHHEIM apaMeTpaM CTOKA ¢ HCMONb30BAHUEM KpHBOH obecrme-
YEHHOCTH. '

ITyTem cnoxkennss KpUBEIX ofecmeyeHHOCTH (puc. 80, a — 6) mpoBogaT
PaccopTHPOBKY M NMOTOAOBOH OTGOp o6Liero wucsa JIeT no rpynmnam Gesyc-
JIOBHO OC€CIeUYeHHHIX W HeoGecreueHHBIX JeT. MeToaHKa orCopa mpuse-
JeHa Ha pucyHxke 80, 2 u B Tabaune 14. '

KpuBasi ofecnevennocTst cToka nnst mepsoro roma or6opa pacuje-
HACTCA NBYMsl JIMHHSMH, Napa/JIeJbHBIME OCH aGCILUCC, TPH 3HAYEHUU
@ n o—f,, Ha TPH HYacTH, COOTBETCTBYIOIUX TPYNNAM BOXHOCTH.

K nepsoit rpynne otsocsaTes rogp, OesycnoBHO ofecneuennsie (K;>a),
Aaxe ecin B Havase roaa BOJAOXpPaHUIHILE ObIIO ONOpOXHeHHEM. Obecre-
UYEHHOCTb €e cOCTaBUT P,=A,.

Ko BTopo#t rpynme ormocarcs rogs, ycnoBHO mepeboitnble (=K ;>
=a — B,.), TaK KaK B COYETAHHH C NpEeAIeCTBYIOIMMH FOJaMH OHH MOTYT
OKa3aThesl HeoGecrneueHHLIMH. BeposiTHOCTh 3TOH IPYINEI COMHHTENBHEIX
Jer pasHa Ny=P,_ — P,.

K Tpertweit rpyrine oTHocsTCS rogml, Gesyc/oBHO HeoGecrieueHHbIe
(K<< — B,,,), Raxe ecqu B Hauyaje roja BOJOXpaHHJHIe OBIIO 3am0J1-
HeHo. BeposTHocTs Takux Jer mns mepBoro roga or6opa S;=1 — Pa_ﬂ.

TABJHUIOA 14

Ileproam coueranuit

Ipynns ner Bepo- Bepo- |. Bepo-
nepBwll rog ST aTopoil rog AT TpeTu#i roa AT-
HOCTb HOCTb HOCTH
o K; =
BecnepeSoiinrie ronn K;>a A, { : +>K2[oc1> A, ZK,- >3 | Aj
YeaoBHO nepe6oiisie a>K; > 20 > K+ 3a> ZK- >
TOJb! > 0—Buy N Ki-1> | Ny 3 y Ny
> 20— Pyn > a_‘ﬁmn
INepe6oitnpe T — Ki+Ki—y < YK < 30—
P HIe TOZbI K <a—pyl S < 2a Py, S Z""ﬁmn S3
Cymma sepoaThocTel N=1 Ny Ny
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Ilanee roziel BTOPO# COMHHTEJILHOM I'PYIIBI HCCAEAYIOT C OJIHUM, ABYMS
H HECKOJILKMMH TPEAIeCTBYIOMMMY [OJaMH, TO €CTh MPOAOJKAIT HX
paccopTUPOBKY Ha 0e3yc/OBHO ofecrieueHHble U HeoGecneueHHble TOAbl U3
TPYNNbI YCJIOBHO-TIepeGOMHBIX JIET IPH COUETAHUH WX C NpPEMILeCTBYIOMIMH
roOAaMH.

Cymma BepositHoctelt A+ N,+4-S,=1=N,. TlocaenosarenibHocTb OT-
Gopa pasnHuYBBIX [PYNNHPOBOK JeT NpHBeleHa B Tabnuue 14.

Ilpu 3aBepimenun 0T6opa 00ECHEUEHHOCTH P,y B P g 3 IPAKTHYECKH CMBbl-
KaIOTCSI M FPyMNa yCJAOBHO NepeGOHHBIX (COMHUMTeNbHBIX) JIeT OKaskBaeTcs
TIOJTHOCTBIO PAacCOPTHPOBAHHON MexAy O6e3ycioBHO OecnepeGOHHLIME M
nepeGoAHBIME TofgaMu. IIpy 5TOM BenuurHa 0GeCHEeYeHHOCTH TIOZOBOH OT-
Jlayd paBHa:

p=A+4,+ - +A4,
HJIH
p=(1—3S) 100, (75)

rie f1 — 4UCJIO coueTaHu#l KpUBhIX 06ecnedyeHHOCTeH YCIOBHO mepe-
GOHHBIX JIET ¢ aOCOMIOTHON KPHBOK OGecIeyeHHOCTH CTOKA,
A; — BeposTHOCTH Ge3ycsioBHO GecriepeGOMHBIX JIeT IO Toiam

otbopa cornacHo Tabauie 14.

i=n
S= D! S; — BeposATHOCTH nepeGOHHBIX JeT.
i=1

Jlns ocymecTsnenusi otr6opa He TpeGyeTcss OMUCHIBATH TNOJHOCTBIO BCe
KpuBble OOecredeHHOCTH. Jl0CTAaTOUHO onpefenTh OBECHEYeHHOCTH Op-
JAUHaT no ¥ no. — P, 0O rojam.

N OTHENbHBIX JIeT BEPOSITHOCTH MNepefOMHBIX JIET COCTAaBJSIOT:

Sp=(1—Ppa_ N, ‘ (76)
BeposiTHOCTH yC/IOBHO mepeGOHHBIX JIET BBIMUCAAIOT MO (opMyJIe:
Nn+1=(pna—5_pna) Nn' (77)

YMHOKeHHE Ha BEPOATHOCTb YCIOBHO NepeGOIHEIX /T AealoT AMs yue-
Ta YREJIbHOrO Beca IPYNNMPOBOK IIPH HX MOrofoBoM ortGope.

BosmoxHBI pasHble cnoco6bl CI0KEHHS KPUBLIX obecreueHHOCTeH, Ha-
npuMep NpHeM CJIOKEeHHS [ABYX KPUBBIX Ha KOODAMHATHOM KBaApaTe cO
CTOpPOHAMH, PaBHbIMHU efuHuUIe (puc. 81).

Ha oxxoit cTopone KoopauHaTHOTO KBajipaTa CTPOST aGCONIOTHYIO KpH-
BYIO 00ecreqyeHHOCTH CTOKa X, a Ha ApYyrofi — YCIOBHYIO KpHBYIO obecme-
YEHHOCTH COMHHUTe/]bHBIX JieT y. HeoOxoaumo nocTpouTs Kpusyio obecre-
YEHHOCTH HMX CYMMbl Z=x-}y 1O rojiam oT0opa, 0 MOJHOTO YCTPaHEHHS
COMHHTEJIbHBIX (YCJIOBHO mepeGONHbIX) JIeT.

KpuByio ofecnieyeHHOCTH yCIOBHO 11epeGOiiHbIX JIET y ASTAT KA M pas-
HOBEJIMKMX HHTEPBAJIOB, 1O TPAHULAM KOTODBIX CHHMAIOT BEJIHUMHHL Op-
IWHar.

OpauHate now KpiBo# OGeCeueHHOCTH YCIOBHO NepeGOfHBIX JIET CooT-
BETCTBYeT HyJb, a 1o — P, — eIHHKILA.
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Puc. 82. I'paguxn s pacyeTa MHOTOJIETHE
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[ IlpesenpHble 3HaueHHst OpAHHAT CYM-
X MapHBIX KDHBBIX OOecleueHHOCTH, Heol-
xo,zmelx AJsl pacyeTra, H3BECTHBI: OHH paB- -
1 (n+l)e u (n+1)a—P,,; Tpebyerca ; 1 TN \\V\\AQ}Q T 7 =
onpe,nenmb ux obecrmeyeHHocTh. OT T10- 1 ERNENEREANONSSRES SE
x| CTOSIHHOH BeJTMYMHBI OPJAUHATH, HampH- ¢ ™ RNRNANN ‘(0-3 N S S
F ”i i £ mep (n+1)e kpuBo#t obecneueHHOCTH Z, ' | ™~ - \\6;66 NN S LT HRTR]
| =z |, \ BBIYMTAIOT [lepeMEeHHble 3HAUEHHS OpJHHAT i S . \\Q\ s LR
05— 1 z m obecrneueHHOCTH Y 1O paHHLAM HMHTep- d B3 2N N ™ E “‘--4"§;
N BaJOB M OTKJ3ABIBAIOT Ha Ge3yc/JOBHOH i 3 i ™ \‘ ,‘\\\ N 3
By Z KpuBOH ofecrmeyeHHOCTH cTOKa x. Touku !I + s o
A nepeceuyenysl OpAMHAT KPUBHEIX obecrieueH- i T S § NS S o L
- \ . HOcTell y M X 1O rpaHMnaM HHTepBaJiOB 1 Q A & 2 d
< 8 7 Y BHYTPH KOOpPAMHATHOrO KBajpara COeIH- .
Seﬂciéo?g'peiﬁeef: ngpﬁo-gfiaﬂlgzg: ;;gogF x;naBHoy"I JuHHell AB. Hnomam: ’ \\‘\ s \\ % NAY NN : TR T
108y, JONSIX OT eRUHHUBl rpaduue Ny N S ~ i
CKH JRaeT obecneyeHHOCTh 3aflaHHOH BejH- 5 _\—\v\llw\—i”f W o LT ON
YMHBl OpAMHATBl CyMMapHOH KDHBOM M HaxoguTcs 1o ¢opMmyie Tpa- | INERERNONNE L TSRS
meuuit: ; et PN ~ TR
1 (P P | 8 2] N S < e
P (R4 PPt - Bp). 78 S PNy |8
. i
3anaBasich pPas/AUYHBIMH 3HAUEHHSIMH OpDAMHAT CYMMapHOH KPHBOH, | - -
MOXKHO TOJIHOCTbIO onucaTh ee. OJHAKO NP pacyerax AOCTAaTOYHO OINpefe- | < F RS ET S T TR N
JIUTHL 0GECIIEUEHHOCTh OPAUHAT not U not — P, CYMMApHBX KPHBBIX f1-J1€T- 4 =
HUX COYETaHHH (O OKOHUaTe/bHOro oréopa JIeT Mo JBYM TpyHIaMm BOX- | < TN N & N
Hocty. Pacuer nmpoBofsT A0 1MoJHOH crabunusaiun 0GeCleyeHHOCTH rOJo- | LRSS S e i
BOI OTJAuH. . \‘éf N RENRNGS
Criocofbl c/lokeHnst KpUBHIX obecneueHHocTell Tpynoemku. [IpakTuuec- . NANNNE ) | Y iy S
KOMYy pacmpocTpanen#io # npumeHenumio merofa C. H. Kpungoro u =, MW ~ N
M. ®. Menkensa B npaxmxe NPOEKTHPOBAHHUS crIocoBCTBOBANH rpacbmm < NENNS . 5%
paspaboranupe f1. ®. [lnemxosem: ! i ‘\g. ?@3
p:(p(cv, 61vuv @) TpH Cs:2cv° (79) = &
. S
[pu ucnons3oBauuu rpaduxos 5. @. [lnemkoBa pacuer MHOronerHed o S ,: & 8 X
COCTaB/SOEH N0JIE3HON €MKOCTH NpeJeNbHO YIPOCTUACS: ee HaxOUsT
10 rapaHTHPOBAHHOH rOAOBOM pacueTHOH o6ecHeueHHOCTH M NapaMerpax NAN 3 f TN
CTOKa M OTAAuH. & \a:;év < . i ]
Meron C. H. Kpunkoro u M. ®. MeHKenss Haieq IIMPOKOe INIpUMe- AREN %\% L] R T
HeHHe B IPAKTHKE NPOEKTHPOBAHUA U CNOCOOCTBOBAJ AaMbHEHINEMY YIJIy- AR RN T4 =
Gsiennio paGoT B 00JacTM TEOPHH peryjaupoBaHust croka. B 1940 r. . SO, ~]
C. H. Kpuukuit u M. ®. Menkenbp paspafoTanyd MeTOX OIpele/eHus a8 ANER NN A s ] 1]
T1OJIe3HOH eMKOCTH BOJOXPaHWHIIA 0e3 IIpeJBapUTENbHOrO pasjieNieHns ero 8 \\, N S s
Ha CEe30HHYIO U MHOTOJIETHIOIO COCTaBJSIOMIYIO. Q N &
PacuyeTHBIH rOf JeaMTCS Ha JBa CE30HA — MOJIOBOAbE U MexeHb. [Ipu e e b,
pacueTax y4uTHIBAIOT KOPPEJIATHBHBIE CBA3H MEXKAY CTOKaMH B CMeX- gy NN =S s v 2 %
HBIX ce30HaX. CBsisb MEXIy BOJHOCTBIO CMEXXHBIX JIET [Ipefnosaraercs {
cnabofl. ‘
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B 1959 r. C. H. Kpuukuit 1 M. ®. Menkenp ony6JauKOBaIln METOAUKY
yuera KOppeJNsiTABHBIX CBSI3eH MEXJY CTOKAMH CMEMKHbIX JeT.
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YueT KOppensiTHBHEIX CBsi3ell MEXNY CTOKOM CMEXHBIX JIET NPHBOAUT
HHOTZa K 3HAUMTeNBHOMY YBEJHUEHH!O HeOGXOAUMOH eMKOCTH BOJIOXpaHH-
Jin1a, obecneynBaolesl PEry/poBaHue CTOKa I10 CPaBHEHHIO C EMKOCTHIO,
BBIUHCJIEHHOR mipu r=0.

§ 5. Meron BepoaTHex BapuanTon A. H. CaBapenckoro

Merox A. 1. CaBapeHCKOro npHMeHSIOT Kak IPH CE30HHO-TOANYHOM,
TaK W NpH MIOTOJIETHEM PEr'y/IMPOBalHH CTOKA JJ1S1 OPOLIEHH S, BOAOCH a63Ke-
HHA, THADOSHEPTETHKH U T. 1. [0 HeMy BHIMOMHSIOT pacyeThl P HeH3MeH-
HBIX, NIPH H3MEHSIOMMXCS YCJIOBHAX PEryJIHPOBAHHS, a TaKxe IpH Hajau-
UHH KOPPEIATHBHLIX CBSISEH MEXY CTOKAMH CMEXKHBIX OTPE3KOE BpDEMEHH,

JLJ1st IPOEKTHPOBAHHST UCTIONB3YIOT KaJlleHJapHLle PSAbl MeCSUHBIX HJH
JleKallBBIX 0GbEeMOB CTOKA 32 NMEPHOA HAG/IIONEHHE WK o6paGoTaHHble cTa-
THCTHUECKHE PALLI STHX BEJIMUUH B BUAE GAKTHUECKUX HJIU TEOPETHUECKUX
KPHBbIX 0GECIIEYeHHOCTH, HOPMBI IOTEPh, IOJHON eMKOCTH U NepBOHAY A/ b-
HOTO HATIOJIHEHU 1 BOXOXPAHUJIHIIG, IVIAHOBOH OTAAUH HJIH NOJIE3HOTO BOJIO-
norpebseHus. ‘

Honuyio eMKoCTh BOZOXpaHH/IHNINA AeNsST Ha rpynnsl HayaJbHBIX Ha-
TIONHEHUHA ¥ B KOXK/IOH U3 HUX HasHaualoT cpefHee HaroJIHeHHe, HasbLiBae-
Moe pacueTHEIM. YHCJIO rpYNIT pacueTHBIX HANOIHeHH! GbiBaeT 0T 5 10 8.
PacyeTHble HaNOJHeHHs! OrpaHHUMBAIOTCS NpeeNbHBIMA TPaHUIIAMH, CO-
OTBETCTBYIOIHMH NONHOMH M MepTBO# eMKocTsiM. ITepBasi rpymma cooTserct-
ByeT MepTBOMY OGDbeMY, a NocaenHssT — TOJIHOMY .

OGecneuerHocTd cToka GepyTes B JIOMISIX eXuHHIBI. KoaHuecTRo TOYeK
KPHBOH 0GECNeueHHOCTH CTOKA MO BO3MOKHOCTH NOIKHO OMHCATE BCe €ero
BO3MOXHbIe Kojlebanus. Yaime Bcero B pacuerax NPHHAMAIOT ¢TIefyIoue
obecnevennoctu: p —0,05; 0,25; 0,50; 0,75; 0,80; 0,95; 0,97.

Pacuernbie oTpesku misi GamaHcoBoro TabnuuHo-1udpoBoro pacuera
BHYTPHI'OIOBOTO DEr'YJHPOBAHUS BBIOHPAIOT B 3aBHCHMOCTH OT IIPUPOA-
HBIX YCJIOBHI H TpeGoBaHUi Ha BOAY (Ce30H, Mecll, HJexkana). C ymeHblue-
HHEM ATHTENLHOCTH OTPE3KOB BPEMEHH 3HAYHTEBHO YBEJHYHBACTCS BBIUH-
CIHTeNbHAst paboTa M 4acTo BO3HHKAeT HeOGXOMMMOCT y4era KOppeJsiTHB-
HDLIX CBA3EH MEXKNY CTOKaMH CMeXKHBIX OTPE3KOB BPEMEHH, YTO YCTIOXKHAET
pacuer.

BhiukcsieHn st 1pOBOASIT B HECKOMILKO 3TaNoB: 1) BBIOMHSIIOT Gas1aHCOBbIH
Tal/IM4HO-LU(PPOBOI pACUeT peryJHpOBaHHS c YYETOM NOTePb AJs BOAO-
XO3AHCTBEHHBIX JIET Pa3JMYHON BOAHOCTH TPH HOCTOSHHON OTIAue U npH-
HATBIX PACUETHEIX HAYa/IbHBIX HAaNOJHEHUAX BOAOXPaHHJINILA; 2) CTPOSIT 1O

JlaHHBIM Ga/laHCOBOTO pacyeTa BCIIOMOraTesbHEL rpaduK pe3yJbTaToB
PerysMpoBaHHsi Ha KOHEN IIePBOrO OTPe3Ka BPEMEHH (310T rpadux mpea-
CTaBJISIET CEPHIO YCJOBHBIX KPUBLIX O00ECMEUEHHOCTH KOHEUHBIX HAIOJI-
Helui, c6pocoB U haKTHUECKHX OTHau no UHC/TY HauyaJbHBIX HaNOJNHEHUH);
3) METOLOM MOC/Iel0BATeIbHBIX TTPUGIHKERHI N0 dopmyJte MOJTHON BeposT-
HOCTH HaXOAAT Ge3yc/IOBHbIE KPHBble 06eCTIEUeHHOCTH KOHEUHbIX HAMOMHe-
1HH IO roaM A0 NOJHOI CTaGHH3AUMH NTONYUEHHBIX 3HAYEHH ] BeposT-
HOCTH TO HHTEpBanaMm Hanosieduii. PacyeT mo rogam peryaupoBanus
NIPOAO/KAIOT RO TEX IIOP, NOKA HE HACTYNHT YCTAHOBHBLICECH MOJOMKEHHE
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MCKOMO#l aBCOMIOTHOM KPHBOH 06eCMeYeHHOCTH KOHEUHBIX HamoJIHeHHH.
KoHeunple HanonHeHHst pU 3TOM He GYAYT 3aBUCETb OT NPUHATOrO B mep-
BOM rOJly HaYaJbHOTO HamosMHeHHs. Mcrnosib3ysi BHIMHC/EHHbIE 3HaYeHH 51
BEPOSITHOCTell KOHEUHbIX HAMOJHEHHH [0 MHTEPBANaM HANOJHEHHH Kak
HCXOJHblE NAHHBblE, HAXOHAT alCOMOTHbIe OGECHeueHHOCTH (aKTHUECKUX
OTAAaY XOJIOCTbIX COPOCOB U APYIHX HCKOMBIX BeJHYHH.

B raGmume 15 nmpuBefeHa COKpameHHas cXema 6ajaHCOBOrO TaGMHUHO-HH(PPOBOro
pacuera, 1neoGXoUIMOro JUist TOCTPOBHHS BCMIOMOraTC/ILHOTO rpadHKa pesyaLTaToB pery-
JIMPOBALHS HA KOUCL [CPBOr0 OTPE3Ka BpeMelH. Pacuer npubeel JJisi OCBOGHHS MeTOLa
BCPOFITHBIX BAPHAHTOB M HMEET MILICTPATHBHOE 3HayeHHe. B KauecTse HCXONHBIX mpH-
HATHL ClIepylomue Aannbe: Hopma croxa Wo=1000 mau. #%/200; kosddunment Bapuann
Cy=0,36; xosdpunnent acummerpuu C,=0,72; koa(puinent koppensunn r=0. W ,—
pacuerisie 0GbeMbl CTOKA NPH abecredennoctax ot 0,05 no 0,95. [MosesHoe BogonoTpetie-
HHe, wiH nnanopas otaada, Up,=720 man. #%/200. Hopmel noTeph B (pYHKIHH OT HATOM-
HeHHil BOROXPAHUIAIR, TOMHAS eMKOCTh BOZoXpanuanma V=569 ma. a®/z00, mepr-
il 06Bem Vy, (=50 man. 43, [IpHHATEL TPH FPOAHUHBIX PACUETIILIX HAUANBLHBIX HATOJHE-
HHf! Tlepsoe, paBHOe mepTBoMy obvemy V,=>50 max. 43, BTopoe — cpenHeMmy oGnemy

cp:w ofvemy npr HIY V=V,,,=
=569 Mad. v5.

=310 MaH. %, TPEThE — MOTHOMY

TABJIUILA 15

n Vi ‘ P w Ui J Ve Vi 1 v; 5 D |V,
1 2 ’ ] 4 { b ‘ 5 ‘ 7 3 Y 10 11 12
50 | 0,05 | 168C | 720 | 1010| 569 |'13,8 569 |427.2 720
50 | 0,25 | 1210 | 720 | 540| 540 | 13.7 |526,3 720
50 | 0,50 | 960 | 720 | 290| 200 | 10.5 |279.5 720
I 50 | 0,85 | €40 | 720 | —30| 50 | 5.2 50 85,2(634,5
50 | 0,95 | 490 | 720 | —180| 50 | 5,2 | 50 235,2|484,8
510 | 0,05 | 1680 | 720 | 1270| 569 | 19,6 |569 |681.4 720
310 | 0,25 | 1210 | 720 | 800| 569 | 19.6 |569 |211.4 720
11 | 310 [0,50| 960 | 720 | 550| 550 | 19.1 [530.9 720
310 | 0,85 | 640 | 720 | 230| 230 | 13.2 |216.8 720
310 0,95 | 4% | 720 80| 80 | 12 B3 720
569 | 0,05 | 1680 | 720 | 1529| 569 | 96,8 569 |o92,¢ 720
569 | 0,25 | 1210 | 720 | 1059| 559 | 26,8 |566 | 463.2 720
UL 560 | 050 | 960 | 720 | 809| 569 26,8 |569 | 213,2 720
569 10,85 | 640 | 720 489 | 489 | 24,8 |464,2 720
569 | 0,95 | 490 | 720 339| 339 | 20,2 |318.8 720

Pacuer mpoBoaAT ISt TPEX TPYNIM HAYAABHBIX PACUETHBIX HANOAHeHHH. MlcXogHbIe [auHbe
3aNHCHIBAIOT B rpadel 1—5 Tabnuubl B CACAYIONEM FOPIAKE: 72 — PPYNNAa HamoaHen il
I, 1T, 111, navanbusie pacuerusie nanonuenus V,, 06eClCUeIHOCTH CTOKA P, PACUETHLIE 06b-
emit ctoka W u naanonas otnaua U, ,.

QHUKTUBHbE HATIOJHEHES!, He OrpaHHyenIible eMKOCTBIO BOXOXPAHWIHING, BbIYUCISIOT
6cs yuera noteps 1o cootnouieto VooV -[-Wo—U,,, (rpada 6). Konctmog HanosncHHe
6e3 yuera noteps (rpada 7) onpemeasior, UCXOs U3 CJACAYIOWMX YCIOBHI: ecau V>

0V, = : 2 =
Vinys T0 Ve=Vypy, ectn Vi >V Vy oy, 10 V==V, a ecin VgV, o, To V=V, .
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[MpomexkyTouuwil pacuer oGbema noreps He npHBoauTCesl. O6Gbem noTeps [1 BLIYHCASIOT
VitV
B (QYHKUMH OT cpejHero oGbeéMa M HOPMEI IIOTEph ch=-2—. dukTHBHOE HamoJa-
HEeHHe ¢ yueToM norepb pasHo Vy=Vy— IT (rpada ne NPHBOAUTCS).

[Tpu BBIUKCIeHNH rpadel 9 HCHOJAB3YIOT YNOMSIHYTHE YCJOBHSL K pacdery rpadst 7,
{IpH KOTOPBLIX KOHEYHOe HaNOJIHeHHe C YYeTOM IOTeph V) MOMKHO HafiTH TOJIbKO B Mpeje-
aax Vypy=V=V,y 0. Obbem xomocroro c6poca S (rpada 10) ¢ yseToM noTepb HaXo[AT Kax
PasHOCTH MeX1y (PHKTUBHbIM HANONHEHWEM, He OTPAHHYEHHBIM €MKOCTEIO, H TOJIHEIM 00b-
emom Bonoxpannnmua npu HITY S=V—Vqy. Nepuuur orpaun (rpada 11) sosHukaer,
KOI/Ia QHKTHBHOE HaNO/HEHHE, He OTPaHHIEHHOC EMKOCTBIO, C YUETOM NOTEPh MEIbUIe MepT-
Boro ooveMa: D=V ,— V. PakTuueckas ornava Uy (rpada 12) npu orcyTcTBuE Redu-
nuta paBHa muaHosoit Upy (rpada 5); npu nanuuuu neduumura paBua Ug=Upgp,— D.

Ilo pauHbM GanaBCcOBOro TaGaHYHO-IU(POBOrO pacyera CTPOST BCIIOMOTATe/IbHEIH Ipa-
¢uK yCJIOBHBIX KPHBBIX OGECIIeUeHHOCTeld KOHEUHBIX HaNONHEHHH ¢ Y4eTOM MOTephb, X0JI0C-
TBIX COPOCOB H (pAKTHYECKHX OTAAy MAJs NePBOIO roja peryJHpOBaHHS.

Kpusasi oGecneyeHHOCTH J1060r0 pe3yJbTara pPeryJnpoBaHHsA, MOCTPOEHHASE C yde-
TOM TOJILKO OJHOrO NDPHHATOTO HaualbHOTO HAIOJHEHHS, SIBJSETCS YCAOBHOH. Il Kax-
JIOTO M3 PACUeTHHIX HayaJIbHBIX HaIlOJHEHHH eCTb CBOS yCJOBHag KpuBas 0GeCTeYeHHOCTH
pesy/abTaTa perysnupoBaHus. BcmoMoratesbHblif rpa@uK yC/IOBHBIX KPHBBIX ofecredeH-
[OCTH Pe3yJIbTAaTOB PEryJHPOBaHHS CTPOSIT B NPSAMOYTOJNbLHEHIX KoopauHaTax. Ha ocu a6e-
{MCC OTKJAJBBAIOT 0GECHeUeHHOCTH B J0JSX €IMHHIbl, B3siThie H3 rpadsl 3 Tabmuusl 15,
a Ha OCH OPJAMHAT — OGbEMbl KOHEUHBIX HANMOJHEHHH ¢ YUeTOM NoTephb, XOJOCThEIX CGPOCOB
u dakTHYecKUX otaay (manusie rpad 9, 10, 12— puc. 85, a).

YciioBHBIE KpUBBIE OGECIeYeHHOCTH XOJIOCTHIX COPOCOB IOCTPOeHBl TPUOIHKEHHO,
Tak Kak JJIsl HX TOCTPOEHMS HELOCTATOYHO TOYEK.

B yacTa ycl0BHBIX KPHBLIX ofecrieyeHHOCTel KOHEUHBIX HAllOJHEHHH C YUETOM TIOTEPD
BCTIOMOTaTesIbHBI TpaduK BKJIOYAeT TPH KPHBBHIE N0 YHC/AY NPHHATHIX B pacyere Hayalb-
HBIX HAIOJHEHHUH; OHM SIBISIOTCS BaXKHEHIIMMY XapaKTepHCTHKAMH Pe3yJbTaToB peryJiH-
POBaHHSI K HCNIONb3YIOTCA VIS BHIUHCIEHHS H IOCTPOCHHUSA 6e3YC/IOBHOH KPHBO oGecreyeH-
HOCTH PACCMATPUBAEMOl BeJIMUHHEBL. Be3yclioBHYIO (aGCOMOTHYI0) KPHBYIO 06ECmeueHHOCTH
KOHEUHBIX HAaMoJIHeluii pacCYUTHLIBAIOT M CTPOSIT C YYETOM BCeX HAUuaJbHBIX PacueTHBLIX
HaTOJTHEeHHH .

Jlns BbluKcaeHss 6e3YCJO0BHOi KPHBOH OO€CTIeUEHHOCTH KOHEYHOTO HamnojHeHHs
TPHMEHSIOT (QOPMYJY NOJTHON BEepPOSITHOCTH:

1%
Hl’[y HHY
Vdu= X Vy Vn= 2 Pi—P;—1) Vi (80)
M. O M. O

tae (Vy),— 6e3ycloBHash BEPOSATHOCTb KOHEYHOrO HAmOJHEHHS B n-M TOAY;
(Vy)n — GesycioBHast BePOSITHOCTh HauaJbHOTO HAIMIOJHEHHS B 7-M TOLY;
(Vi)y — yei10BHAs BePOATHOCTb KOHEUHOrO HAMOJIHEHHS Vi IPH NPHHATOM HayaJbHOM
HanosneHun V. YcloBHEIE BepOSITHOCTH G€pPYT MO 3afaHHBIM HHTEpBasaM
KOHeUHBLIX HamoJiHeHHI.

IJaisi 1epBoro roga peryJanpoBanus (e3ycsoBHble BEPOSTHOCTH HauasbLHLIX HAMoJ-
HeHHUil TI0 WHTEPBAJNaM IPHUHATHIX KOHEUHbIX HANOMHeHHH PaBHE! enunulle. C Kaxao# yc-
JIOBHOIT KPHBOIT 0GECNCUCHHOCTH KOHCUHBIX HATIONHCHHIT BCIIOMOraTedbHOTO rpauka Cciiu-
MaioT YCJIOBHLIE BEPOSITHOCTH KOHEUHbIX HANOJHEHMIT C yUETOM NOTeph, KOTOPLIE OCTAIOTCS
[OCTOSIHHBIME Ha NeEpHOJ peryJHpOBaHHs

(Vk)y:Pi—Pi—lv (81)
rne p;— ofecrneyeHHOCTL HAUMEHBIIEr0 B HHTEPBAaJe KOHEYHOIO HANOJHEHHS € YUEeTOM
NIOTEPD;
Pi-1 — o6ecreyeHHOCTb HauboMbIIero B HHTEpBAJie HaNOJHEHHS.
HpOHBBe,uEHHe yCﬂOBHOﬁ BEPOATHOCTH KOHEUHOI'O Hano/MHeHus B HHTEpBaJje Ha 663y-

CJIOBHYIO BEDOSITHOCTb €r0 HayaJbHOTO HAaNoNHeHHa COCTaBAseT JacTHYIO BE€POATHOCTb
KOHEYHOTO HaNoJHEHHS C YUETOM MOTepb: .

(Vx)iz (Vu)y (Vu)i' (82)
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Puc. 85. BcnomorarenbHsle rpaduxu:

4 — YCM0BIBIX KPHBBIX OBCCIICUCHIIOCTH  KOUCUHBIX panoanenuit  daxTHuecKoll otaavy,
XONMOCTBIX C6pOcoB; O — Ge3YCJOBHBIX KPHUBHIX ofecreyeHHOCTH TeX K€ BeNUYHH.

/st MepBOro ToAa peryanpoBalis 6e3yc0BuLIC BCPOTIOCTH KOUEUHBIX HATOJHeHH{T
10 MHTepBAJIaM IIOC/IeHHX BEMUCIISIOT NIPH OLHOM (6e3pa3uuHO KaKOM) HaYaJbHOM Hanos-
HeHun 10 3apucHMocty (80). BHUHCTEHHEE BePOSITHOCTH KOHEUHBIX HAMO/HERHK O HHTEp-
BajaM JUIs TIepBOTO TOfA NPHHEMAIOT 32 BePOSTHOCTH HATabHEIX HANONHEHHHI COOTBETCT-
BYIOIHNX HHTEPBAJOB BTOPOrO TOAA. 3

HaugHas CO BTOPOIo TOfA PEryJIMPOBAHHS MPOBOLUTCA IIOTOJI0BOM pacyer 6e3ycCJoB-
HBIX BeposiTHOCTeH KOHEYHBIX HAMOMHeHHH 1O HHTEpBAaTaM NMOCIELRAX C HCTIONb30BaHHEM
hopMY/IBl NONHOH BEPOATHOCTI (80). YacTHere BEpOSTHOCTH KOHEUYHBIX Harlo.uHeHm:x no
BEPTHKAMH CYMMH]YIOT 110 HHTEPBA/NaM B IPEENax roaa, YTO JA€T BO3MOKHOCTD ITOJIYUHTE
NOJIHYIO BEPOATHOCTh KOHEHHOTO HAMOMHEHHs M JAHHOTO Wi HAYAJIBHOTO HANOJHEHUS
nocagyiouiero roga. Crabuinsanus GeayCaOBELIX WJIH NOJHBIX BEPOATHOCTEH KOHEUHbIX
HATIOJHCHI B MHTEPDANAX MOCAEIRAX MPH MHOTONETHEM PEryIHPOBAHMH CTOKA HACTY LT
He cpasy, a OXBaThiBaeT MepHOJl HECKOIBKHX JIET.

T1pi Ce20HHO-TOIMUHOM DEryJIHPOBARHY CTOKA IPH OJHOM BOSMOKHOM HayalbHOM Ha-
[OJIHEHHH CTAGHIN3anyusl KPUBBIX OCecTieueHHOCTel pe3y/IbTaToB PEryHpOBAHHA HACTY-
[aer He MO3IHee BTOPOTO TOAa, TO €CTh PEe3yJIbTaTsl pacuerTa OAHOTO TONa ABJMIOTCA yCTOM=
qHBﬂfv{Igi{ YCTAHOBHBIIEMCSI COCTOSIHMM Ge3yC/OBHAS KpHBAs 06ecreueHHOCTH KOHEUHbIX
HATIOJHEHILH HE 3aBUCHT OT DACYETHHIX HATIOJIHEHHIT MEPBOTO rofa, IPH STOM BEPOATHOCTA
KOHEUHBIX HAMOJHEHHI 0 HHTEPBa/aM f-T0 FOa PaBHAIOTCST COOTBETCTBYIOUIMM BTN 1AM
n+1-ro roja:

(VK)IZH = (Vl()ll' (83)

B raGnuue 16 npusejen pacter noANoeil BEPOSITHOCTI KONCUIIHX panoanenui mo wi-
TEpDa.ﬂ-’JM NoCJICANUX IIpH MHOroJeTHeM []t‘.l"y.\'llrlD()I!HI[HH CTOKA.

Jlyis1 MepBOro Tofa PEryHpOBAiHA IPH NOCTPOHIOM Sarnodenni rpz}‘(b TabNULBl He-
MOML3YETCH BCHOMOTaTeIbHbI TPAQHK YCJIOBILIX KPHBLIX ofecnereHHocTeH KOHEUHBIX Ha-
MOJTHEeH T, NOCTPOCHHEIH TT0 A HHLIM TaGanust 15, 3anuch HeoGXoAUMA IS TOCTEAYIOLero
[IOTOOBOTO pacuera, HAUMHAIOMETOCH CO BTOPOIO rOAA PeryJiHpoBaHHi. Ians Becex Jier
PeryaHpOBaHs I0CTPOUHO rpacda BTOpast COTePIKUT OGBEMBI IPHHATHIX PACUETHLIX HANO/-
HeHHil COOTBETCTBYIONHE HHTEPBAJIOB mocaeHuX Vi o, Vep 1 Viny- BeposTHOCTE NPHHATHX
HUTH 3aJAHHEIX B Hadale pAcCUeTa HANOJNHEHNIT paBHa ejHiInIe "(rpacba 3) ans nepsoro pac-
yerHoro orpeaxa spemenn (roa). B rpadax (4, 5, 7) Haj 4epToii JIst BCEX JIET peryJiupona-
HHS BamiEcabl YCAOBHBIE BEDOSTHOCTH KOHETHELX HATIOMHEH N, I0TYyTaeMbie [IDH o6pa6oTke
JAHHBIX, CHATHIX C COOTBETCTBYIOUIHX YCNOBHEIX KPHBBIX ofecrneueHnocTeil BCMoMOraTe/s=
Hore rpaduka no @nTEpasaM (CM. puC. 85, a).
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Jns pasnuuHBIX KDHBBIX 5TH BepOATHOCTH IO WHTEpBAJaM caenylomue:

opu V,=V,, 1—0,85; 0,85—0,05; 0,05—O0;

npn Vy=V¢, 1—0,95; 0,95—0,25; 0,25—0;

npu Vy=Vy,y 1—1; 1—0,50; 0,50—0.

YMHOMKEHHeM BepPOSTHOCTel Haua/IbHLIX HANIONHe U 13 rpadet 3 Ha YCJOBHEE BeposT-
HOCTH KOHEUHbIX HamOJIHEHHH NMOCTPOUHO (1aBHEle rpad 4, 5, 6 Han uepToil) monyuakoT Tak
Ha3bIBaeMEIE YACTHBIE BEPOSITHOCTH, KOTOPHIE M 3aNUCHIBAIOT B Te e rpadbl MoK YepToil.
J1st mepBOrO roxa 3Ta Onepaius He H3MEHsET BEPOSATHOCTH 10 HHTEPBANAM,TaK KaK YMHO-
KalOT Ha eauHHIty. ONMH H3 TPeX BO3MOXKHEIX BADHAHTOB HAaYa/JbHOTO HANOJIHEHHS B IIPH-
mepe (Vy=Vy;y) IPHHHMAIOT 32 OCHOBHOII C BEPOSITHOCTAMH 10 MHTPBAJIAM B KOHIE nepBo-
ro roaa pasubivu 0, 0,50 u 0,50 (naunbie nox yepToi). [losiyuenHble BeIMYMHE! 3aMHCHBAIOT
B rpady 3 LS BTOPOTO TOfia PEry/IHPOBAHHS KAK NONHbIE BEPOATHOCTH HAuaJbHHIX pac-

TABJHWUIUA 16

Hayanbusie na-
NOJAHEHHA H HX yCJ!OBHble, YaCTHBIE H MOJIHbIe BEPOSITHOCTH
Meproas BEPORTHOCTH KOHEUHEIX HanonHenuil Mo MHTepBanam
Vi | (Vi) 50—50 50—569 569—569
50 |1 1—0,85 | 0,85—0,05 | ©.,05--0
0,15 0,80 0,05
L. 310 |1 1—0,95 0,95—0,25 0,25—0
& roL 0,05 0,70 0,25
569 | 1 1—1 1—0,50 0,50—0
0,00 0,50 0,50
Tpunsaras nonHas  BepoAT- 0 0,50 0.50
Hoctb (V)
0,15 0,8 0,05
5010 0 N B
0,05 0,70 0,25
-1 3 ek b ol 2 ,
2-if ron 10 | 0,50 0,025 8r35 0.125-
0 ,50 0,50
569 | 0.50 v 0,25 0,2
IMonHas BepPOATHOCTb KOHEY- 0,03 0,60 ,37
noro nanoasenns (V) 3
0,15 0,80 0,05
50 i 0,08 0,004 0,024 0,002
2w 0,05 0,70 0,25
3-ii rox 310 | 0,60 qsu 0.4 015
0,50 0,50
o 0 0,185 0,185
Ilonuast BepOSITHOCTL KOHeY- 0,03 0,63 0,34
Horo Hanoanenus: (V)
0,15 0,80 0,05
501098 5 00a 0,04 7,002
0,05 0,70 0,25
. elf 4 .t 0,031 0,441 0,158
0 0,50 0,50
569 10,34 0 0,17 0.17
TlosHas BepoOATHOCTb KOHeEY- ;
woro Hanoniennz (V) 0,035 0,635 0,33
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yeTHLIX HanofHeHMH. [TocTpouHO nepeMHOXKAIOT jaHHbe rpadbl 3 Ha YCJIOBHBIE BEpOsT-
HOCTH KOHEUHLIX HaNONHEHHil, TOCTOAHHbE 3HAYEeHHST KOTODHIX INpHBeAEHH B rpadax 4,
5, 6 nns Bcex Jser peryauposanus. ITonyuenusie TPOH3BCASHHS 3aMHCHIBAIOT NOX YepTOH
B TeX Me rpadax Kak uacTHblC BCPOSITHOCTI. Hacrlble BeposiTHOCTH KOHEUHbIX HanoHeN i
CYMMHUDYIOT [0 BEPTHKaJIH IJIsi TPeX MHTepBajos (rpade 4, 5, 6) B npefesiax roja. TNoay-
YEeHHble CYMMBbl NIPEJICTAB/SIOT BEPOSTHOCTH HAadalbHBIX HaNOJHEHHH TpPeThero rofga WiH
EEpOSITHOCTH KOHEeUHbIX HAMOJHEeHUI BTOPOTO FOAA B Npelenax HHTepBajJoB. B mnpumepe
pacueT 3aKaHYUBAETCS YETBEPTHIM TONOM, IIPH KOTODOM BEpOSITHOCTH KOHEYHbIX HamoJ-
HEeHHI Majlo OTVIMYAIOTCSl OT AHAJOTHYHBEIX BeIHUMH 10 HHTePBajdam st Tperbero roaa. [lo
JaHHBIM [TOC/IENHel CTPOKH TaGJIHIbL 16 J/ist KOHIIA YETBEPTOTO TOAA PEryANPOBAHUST CTPOSIT
Ge3yCJIOBHYIO KDHBYIO 06€CIIeUeHHOCTH KOHeUHbIX HarmonHeHHH (pHc. 85, 6). Uncno JeT pe-
CYJUPOBAHHUS 110 cTafHIU3aLMK aGCOMIOTHOR KPUBOIl 0GecreyeHHOCTH KOHEYHLIX Hammos-
HEHUH ONpC/eNsieT TIePHOM TePBOHAYAIBHOTO HATNOJ HEHHST BOJIOXpaHHU/IHIILA.

Jnst onpejenerust ¥ AaJbHeAIero nocTpoeH st aGCoMOTIbIX KPUBLIX o6ecneyeHHoCTelH
(paKTHUECKK®X OTAAY H XOJNOCTBIX CGPOCOB, PABHO KAaK H APYIHX PE3YJBTATOB PETYJIHPOBA-
HHS1, UCIIOJIb3YIOT BCIIOMOTaTeAbHble rpaduKy YCIOBHBIX KPHBBIX 0GecrnedeHHOCTH HCKOMBIX
BeMIUYHH (cM. puc. 85, @) ¥ 3HAaUYEHHUsI BEPOATHOCTE! KOHEUHbIX HAIONHEHHH PH MPHHSITHIX
DPACUETHBIX HAYa/IbHLIX HANOJIHEHHsX, B3ATBIE NPH 3aBEpLIEHHH pacueTa Tabaunsl 16 me
MOCJIeIHEMY TOAY CO CTAGHJIbHBIM 3HAUEHHEM BEPOATHOCTEH MO WHTEpPBA1aM KOHEYHBIX
narmoJineHuid. Pacuer npoBoAAT aHANOTHUHO BBIYHC/IEHHIO BEPOSTHOCTH KOHEUHbIX HATOJ-
HeHH 1o (GopMyne NOMHOM BepoATHOCTH B Tabiuue 17.

Ug)= D) WUg)y V) (84Y

rae (Ug) — monnast BepoATHOCTb (DAKTHYECKMX OTAAY;
(Ucb)y — YCJOBHAsl BEPOATHOCTb (AKTHYECKUX OTAAY TPH 3aJAHHOM Ha4yaJbHOM
HanoJHEeHUR V;
(Vy) — nonnas BeposiTHOCTL KOHEYHOFO HAIlONHEHUs, KOTopas 6epercs no Tabanue 16 u
NPUHAMAETCS 33 BePOATHOCTh HAYaJbHOTO HATIONHEeHH s B pacuere 1o gopmyde 84,
3a npefeibHy0 HUKHIO TPAaHHIY YCAOBHOI KpUBOIH ofecrneueHHOCTH thakTHUECKHX
ornat npuHEMAT Uyyu— Uyyy, @ 3a Bepxmion — Uy,— Uy, Haveuanor ueTepsamnt
BO3MOMKHBIX 3HAUYCHHI q'JHKTH‘IECKHX OT[a4 B 3aJJaHHBIX TPAHHUIAX H IIpH MOMOIILH BCIIOMO-
raTefLHOTO rpaduka (puc. 85, a) HAXOZAT YCAOBHLIE BEPOATHOCTH A5 KaKI0H YCAOBHON
KPHBOH OOECneueHHoCTH, COOTBETCTBYIOWEH NPHHATHIM HAYANLHLIM HATOJHCHHIM.
Pacuer nontoit BeposTHOCTH (DAKTHUECKHX OTAA¥ anaiorHueH DAacieTy BeposTHICIH
KOHEeYHBIX HaMOJHEHHH.
B rpapy 2 no uHTepBasaM NDPHHATHX HayaJbHbIX HATOJHCHHI 3aIlHCHIBAIOT KOHeY-
Hble pesyJIbTaThl pacuera no tabauue 16. Hax ueptoil B rpadax 3, 4, 5, 6 Tabanust 17 3a-
NHCHIBAIOT YC/IOBHLIE BEPOATHOCTH (haKTHUECKHX OTAAY 110 UX MHTEpBajdaM, BbIYMCJEHHDLIE

TABJHILA 17

HauvasbHOe HaNoJIHEHHEe H ero yCJ'IOBHb'le, 9acTHBlE H TIOJIHBIE BEPOATHOCTH
BePOSITHOCTD dJaKTH‘{eCKHX OTAa" N0 HHTEpBaJaMm

v, | (v 484,8—484,8 | 484,8—600 | 600—720 720—720

. 1—1 1—-0,87 0,87—0,50 0,50—0
50 0,035 0 0,000 | 0,003 0,018
1—1 1—1 1—1 1—0
310 0,635 - g e 0635
1—1 1—1 1—1 1—0
569 0,330 T = T 07330

[Monxas BeposatHOCTh (akTH-
geckux otaau (Ug) 0,00 0,004 0,013 0,983
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TABJIHIA 18

l‘lﬂ‘lﬂJ‘ll)llOC nanonyenHe YCJIOIHII;H‘, HACTHLIC I NOJHNMC BCPOSITHOCTH CO[)OCOB
11 ero BCPOSITHOCTL no KMHTepBajam
Y 1 V) 0—0 0—530 530—785 |785—~1050 1050—1050
1—0,25 0,25—0 0—0 0—0 0—0
- Groes 0,026 0,009 0 0
1—-0,50 | 0,50—0,12 0,12—0 0—0 0—0
310 0,635 0,318 0,241 0,076 0 0
1—-0,85 | 0,85—0,22 | 0,22—0,12 | 0,12—0 0—0
569 €,50 0,049 0,208 0,033 0,040 0—0
[Tonnas  BeposaTHOCTB
c6pocos (S) 0,393 0,458 0,109 0,040 0

TIpy NOMOILM BCIIOMOTaTe/bHOrO rpauKa AJIsl Kax/0ro HauaaLHOro HanosHeHus. Cymmir-
Py laHHble pacuera Noj 4epToi (rpader 3, 4, 5, 6) B mpenenax sajaHHEIX TPAHHL KHTEp-
BaJIOB B BEPTHKAJNBHOM IOPSAKE, MOJYYalOT IOJHBIE BEPOSTHOCTH (DAKTHYECKHX OTHau.
ITo pesyabraram pacyera cTposT aGCOMOTHYIO KPHBYIO 0GECHEYEHHOCTH (hakTHUECKHX OT-
Aau (puc. 85, 6).

Pacuer i1 HaXoxneHHs a6COMIOTHON KPHBOfI OGECITEUEHHOCTH XOJIOCTEIX c6pocoB
npusefien B TaGauue 18. Ilpu pacyere uCHONBb3YIOT Takke GOPMYAY [OHOM BEPOATHOCTH:

S
Maxc

©= 2 Sy V) (85)

0

rne (S) — nonHas BePOSTHOCTh XOJOCTHIX COPOCOB;
(S)y — ycaoBHAs BEPOATHOCTE XOJOCTHIX COPOCOB NPH NPHHSITOM HAYAABHOM HAMOJ-
HEHHH BOJOXpaHHIHIA V; )
(Vy) — mosiHas BEPONTHOCTL HAYAILHOTO HANOJIHEHHS NpPH YCTAHOBMBIEHcA KpHBoO#
06€ecneyeHHOCTH HaNOJIHEHHH.

IlpenesbHLIME TDAHHIAMY HHTEPBAIOB XOJOCTBIX COPOCOB CJYIKAT 0—0 1 Syaye—
—Suaxe; Smaxe=1050. Hapx yepToii 3amueniBaior ycJoBiibie BepOSATHOCTH, FOJy4eHHEle
NpH 06paGoTKe JaHHBIX, CHATBHIX C YCIOBHBIX KPHBBIX 0GECIIEYEHHOCTEH XOMOCThIX c6pocos
TI0 rpaHMIaM HHTeDBAa/JOB IIPH HAYalbHbIX HANOAHEHHSX. PacyeroM HaXOAAT MOJHBE
BEPOSTHOCTH XOJOCTHIX COPOCOB IO HHTEPBajaM IOCTENHUX.

TTonoGHemM ke 06pasoM ompeesIsioT KPUBHE 00eCIeueHHOCTH U APyIHe
pesyabTaThl peryaupoBaHHsl CTOKa (MOIHOCTeH, SHEProoTaad M Jp.).
Ja1st pacueToB Npe//Iox«Ke bl aHATHTHYECKUE YPABHEHHS, IO3BOJISIONTHE 13-
GezkaTh IIOCTPOEHH 51 BCIIOMOTATeNIbHBIX IPadUKOB, paspaboTara IporpamMma
pacuera 1o METOAY BEPOSITHBIX BAPHAHTOB Ha 3/1€KTPOHHO-BBIYHCIHTENbHBIX
MallHHaX.,

Hast rufposHEPreTHKH MeTOJl MCIIOJIB3YeTcs BcJelyiomeM Buje. Bero-
MoraresbHelf OaJaHCOBBIA pacyeT BBLINONHSETCS KaK NPU pacuyere BOZO-
SHePreTHYeCKOro pery/iHpoBaHus N0 PSAY CTOKA, TO €CTh B PacueTHyIo Ta6-
JHLY BBOAAT ypOBeHb HHXKHero Gbeda, Hamop GpyTTo, noTepu Hamopa,
HATIOD HeTTO, MOIIHOCTb W BEIpaBOTKY 3Hepruy. BenomoratensHbiii rpadux,
KpOMe YCJOBHBIX KDHBBIX 00ecreueHHOCTH HAMOJHEHHH, BKIIOUAT BOLOOT-
Jauy u cOpochl, a TakiKe KPHBbIE YCJOBHOH 0GeCleueHHOCTH MOIHOCTEH
H 2HeprootAay. Pacuersl NoMHLEIX BeposiTHOCTE! MOLIHOCTefl H 3HeprooTaay
He OTVIMYAIOTCS OT M3JI0KEHHBIX Bhllle A1A BOROOTAAY H COPOCOB.
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HexoTtopble nporpammel Ajisl PACUETOB PErylHPOBaHN ST YKA3aHHBIM METO-
JOM NpH TOMOIIM 3JeKTPOHHO-BBIUHCAHTENBHBIX MAUIHE paspaboTaHbl B
MOCKOBCKOM I'MAPOMENHOPAaTHBHOM HHCTUTYTE W BO BeecolosHoMm HayuHo-
HCCIe0BATENILCKOM HMHCTHTYTE THAPOTEXHUKH M MEJHOpalliH.

I'rasa VII. CHEIBEAJIBHBIE BOTIPOCBHI PACUYETOB
PEI'YJIMPOBAHIIA CTORA

§ 1. Perymuposamue ¢Toka Ha IepeMEHHbIE OPOCHTEIbHBIE HOPMBI

Ulupoxoe BHelpeHHe OPOLICHHS CENLCKOXO3SHCTBEHHBIX KYJAbTYp 3a
IpefesiaMi 3acyUuUTMBO¥ 30HBI NMOTPe6OBano PaspabOTKH METOAHKH P ac-
yeTa BOLOXPaHM/IUIL Ha HOPMBI OPOIIEHHs], KOTOPEIE MOTYT OLITh TepeMeH-
HBIMH H OTpaxkaTh KOJieOaHMs NOTOAHBIX YCJIOBHH U €CTECTBEHHOTO yBJIAK-
HEeHUS.

B sone goctaTounHoro yBraxKHEHHSs! uacTh NOTPEGHOCTH B BOJE CEJbCKO-
XO03AHCTBEHHBIX KYJBTYD 00eCleuHBaercss eCTeCTBEHHBIMH OCafKaMH
¥ BjlarosamnacaMu B mnoyBe. B sacyumiuBele rofbl Aasi NUTaHUsi pacre-
HUH TpeDyIoTCs MONONHATENbHO Gosibiune 06beMbl BOJABI H3 BOAOXpAHH-
Juia. B roipl NOBBIIEBHON BJIAXKHOCTH WP JOCTATOYHOM KOJHUYECTBE
0CaJtKOB BO BpeMsl BETeTallii PAaCcXOJ BOAKI M3 BOJOXPaHMIIHIIIA COKPalaeTcs
Ao muuumMyma. [Ipu pacuere BOAOXpaHHUJIMII HA NepeMEHHbIE OPOCHTEbHBIR
HOPMBI YUHTBHIBAETCSI 3aBUCHMOCTh TOCJE[HMX OT TeX HJIM HHBIX THAPOMETeo-
POJIOTHYECKHUX (DAKTOPOB (OCaaKH, ACHUINT BIAKHOCTH, IPOAYKTHBHEIE
BJIAaro3arnacsl).

OpocurenbHbie HOPMBI H3MEHSIOTCS B IIMPOKUX Npefleaax H 3aBHCST OT
OCaJIKOB B NEPUOJ, BereTallid M APYTUX K/JAMMATHUeCKHX (PaKTOpPOB, KOTO-
pble MOryT OBITh He CBs3aHBl HENOCPEACTBEHHO ¢ BOAHOCTBIO FORA WJIU IIe-
pHojia BereTannu. MaJOBOAHBIA IO WJIH ero MeXeHb He 0053aTeqbHO Gl-
BalOT 3aCyULIHBBIMH.

B 30ile IepeMeHHOr0 YB/IaXKHEHH S OPOCHTEIbHEIE HOPMBI 110 TOJaM MOTYT
MEHsSITBCSL HecKoNbKO pas. [lpn pacueTe Ha MakcuMasibHOE BOZOMOTpebiie-
HME N0 MAJIOBOAHOMY PacueTHOMY TOAY AJIsi HaAeXKHOCTH Ae/aeTcsl ABOHHON
3arnac eMKOCTH BOAOXPAHUIIHUING U OTAAuH. [Ipn 3TOM yMmeHbluaeTcs: opomae-
Masi MIOWaib U CTOK MOJHOCTBIO He ucnoabsyercs. [Ipu nepemennoit nio-
maau opomeHns ofecneunBaercsi 0oJiee palMOHAIbHOE HCIIONbL3OBAHHE
CTOKa M CHHXKeHHEe YAeIbHOH CTOMMOCTH OpOLICHHS.

Jliist pacyera BOAOXpAHU/MIL Ha TICDEMEHHbE ODOCHTENbHbE HOPMBbI
NPUMEHAIOT Pa3IHUHble MeTOAbl. PacueT nmpoBOAAT ¢ MPUMEHEHHEeM KaJleH-
JlapHbIX psAnoB Habmoxenu# u 0600meHHEIMHI criocobamu. TTpy Hammumu Ka-
JIEHJIaPHOrO psifia TUAPOMETPHUECKHX HaOJIIONCHUIl IPOBOAST CONOCTABH-
Te/bHBle pacuerhl 10 OanancoBoMy MeToAy. B pacuerax wcmosssyiorcs
HaOJIIO/IeHHBIE PACXO/bl U OPOCHTEJbHEIE HOPMEI JUIST KaXKAOrO KOHKpeT-
HOTO T0/ia C €ro NOTOAHBIMU YCJIOBUAMH. B GanancoBbie TaOMHIbI O/ YUEH-
Hble OTAauM BBOAAT IO TOfaM NepHoAa perynupoBadusi. H3aMeHUHBOCTH
BOJIOTNOTPeO/IeHHST DU 3TOM YUYHUTBIBAETCS aBTOMATHUYECKM M HE 3aBHCHT
OT HaIMYUs UK OTCYTCTBUSI KOPPE/IATHBHON CBA3H CTOKA ¢ oTAaued. Tpe-
Gyercs JIMUIb BHINOJHHTL YCIOBHE NPABUJILHOTO HAa3HAUEHHS OTHAUM AJISt
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Ka}XJ0ro KOHKPETHOTO rofia B 3aBHCHMOCTH OT OJHOTO M3 KIMMATHUCCKHX
(axTOpOB H MONB30BATBCSA TOH 3aBUCHMOCTBIO TIPH SKCILIyaTauuy. .

Hnst npuGIHIKEHHBIX PacyeToB MHOTOIETHErO pery/ivpoBaHHs CTOKA HA
IIEPEMEHHBIE  ODOCHTENIbHbIE HOPMbl NPHHHMAIOT CJEAYIOHIME MO/OKEHH S
H_fomymennsi. OfecneyeHHOCTb OTAAuM p, paBHA AOMOJMHEHHIO 10 100%
0oGecredeHHOCTH TOJ0BOro ctoka p,=100—p, rue p — 0BecneyeHHOCTb
rofoBoro cToka. OTaua M CTOK — NepeMeHHble BEJIHUMHB, HMEIOT
CAMHBIH 3aKOH pacnpefie/lenusi. Jlepunur ctoxa 3aBUCHT OT ABYX IepeMeH-
HBIX CTOKAa M OTHAYH.

MHOTo/IeTHIO0 COCTABISIONLYIO NMO/IE3HOl EMKOCTH BOAOXPAHUMINA Ha-
Xopst cieayromum myTeM. [lo kanesaapHomy psity rHAPOMETPHUECKHX HAaG-
JIONECHHH BBIYHCIISIIOT €ro CTaTHCTHYECKHE TapaMeTprl (HOPMY, KO3dbuIHeHs
THl H3MEHYMBOCTH H aCHMMETDPHH) H CTPOSIT KPUBYIO 00eCeueHHOCTH CTOKA,
AHanoruuHbi npueM 00paGoTKH NPHMEHSIOT U B OTHOLIEHHH OPOCHTElbe
HBEIX HOpM. Jln1s1 psifia MX 3HaueHHi MPOBOXAT CTATHCTHYECKYIO 06paboTKy,
BBIUHCTAIOT KO3hULKEHTH Psila U CTPOSIT KPUBYIO 06ECIIEUEHHOCTH OTAAY,
MHOroneTHIOI COCTABMAIOMYIO MONE3HOH EMKOCTH TPHPaBHUBAIOT MaK- .
cumymy Aedunura:

ﬂmn = Dmauc = (aoKpan_Kpn) n,
IA€ &y — OCpPeAHeHHbIH KOMPUUUEHT 3aperyIupoBaHusi (Hopma);
K, — MORyIbHBIH KO3(DUIHEHT CTOKA 3a 71 JIET, PaBHBI

Co .
V7 Previ

L — 4HCJIO JIET, P KOTOPOM 00pasyeTcst MakCUMAanbHbl Jedumut; |

(86)

Ko — MOLYNBbHBIA  KODGUIHEHT OTHAuH 3a n Jet, paBHBIl 4
v . ' i
ﬁ(pm—p‘l‘ L : e

' . . €
Cpun — KOIDODULMEHT H3IMEHUHBOCTH OTAAYM 32 71 JIeT, paBHHl 2=,
n

Ha Hefocratkn pannoro nprema pacuera o6pamaiy BHUMAHWe MHOHE
uccnenoBatend. M. B. ITotanoB, oTMeuasi ero mnpuG/HIKEHHOCTD, YKa3shl-
Ball, 4T0 BETHUHHY JOMYyCKaeMoH OMHKGKH NPH 5TOM HEMb3si TOUHO Onpeie-
JiHTh. MeToX MCXOMHT H3 HEeSBHOTO MPeAnonoKeHH st 06 OTCYTCTBHH KaKOH-
nu00 CBSI3H MEXIy rONOBHIM CTOKOM M FOOBOH OPOCHTENbHGI HOPMOH.

M. B. Tlotanos npennoxun npuMeHsaTs TpH pacuere rpaoaHannTH-
UECKHI NMPHEM CJIOKEHHS KPHBBIX OGecreyeHHOCTell CTOKA H OTHAul npu
HAJIHYHH W OTCYTCTBHH KOPDPENSITHBHOH CBA3H MEXJIY CTOKOM M OTHadedl.

IIpu OTCYTCTBHH KOPPE/IATUBHO CBSI3H MEXKAY CTOKOM H OTAaueil npH-
HAMAIOT CIeAYIOMmHUi Mopsiiok pacyera. Ha aByx ctoponax koopauuaTHOro
KBaJpaTd, pPaBHBIX €IMHHIIE, CTPOAT KPHBHIE 00ECIIEUeHHOCTH CTOKA H OT-
mau. KpuByio ofecnieuennocTn cTOKa 0603HAYAIOT yepes ¥, a KPUBYIO 06ec-
NEUeHHOCTH OTAAYM — uepes y. 3ajaotcs BeawunHofi 2z,=f(x, y). Mmes
BeJHUHHY Y, CHATYIO C KDPHBOH OGECIIEUEHHOCTH, HAXOMAT Xy=2; — Y.
Touka nepeceuenns OpAHHAT X; H y; B KOOPAHHATHOM KBALDATE COOTBETCT-
BYET 3HAUECHHIO 2;. Ilpu crlefylomux 3HaueHHAX y HAXONAT X M TOUKH
ux nepecederns. COEIHHSS NOMyUEHHEIE TOYKH, IOJYYAIOT KPHBYIO C pas-
HbIMA 3HAaueHHAMH 2. OTHOWIEHHE IVIOMAAH, OrpAHUUYEHHOH KDHBOH H
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CTOpOHAaMH KBaJpaTa, AaeT HCKOMOE 3HaueHue OBeCIeueHHOCTH 2,. Iloc-
Tynas aaJIorHYyHO H VISt APYTHX 2Z; CTPOST ee KPUBYIO 0OECIIeUeHHOCTH H
HAXOHAT 2. K

ViMeeTCst TakKe W pacueT NMpH HaJHUMM KOPPENSTUBHOH CBSI3H MEXAY
CTOKOM M OTHaued rpacdoananutiueckuM cnocobom M. B. IMoranosa.

§ 2. Homnencupyiouiee peryimposanne CToka

B cnyuyae KOMIEHCHPYIOILErO PEryJHpOBaHHs CTOKA BOJOXPaHHUJHIIE
pacrojlaraeTcst Ha peKke HJM ee NPHTOKe Bblille 1O TEYEHHIO CTBOpa BOJO-
IpHEMHUKA. .

BopoxpaHuunvineMm perynupyercsl CTOK JMIIb C 4aCTH BCEro BojocGopa:
CTOK ¢ ocTanbHOH BOAOCOOPHOH INIOIIAAH OT BOJZOXPaHMJIMINA JO CTBOPA
BOJIOTIPMEMHHKA OCTAETCS! He3aperyJupoBaHHBIM.

[Tpoctefilag cxema KOMNEHCHPYIONIErO BOAOXPAHWJHMING COCTOHUT M3
JBYX YCTaHOBOK: BepxHefl, KOTOpasi BK/OUaeT BOJIOXPAHWJIUIIE C IJIOTH-
HOIl H_ peryJimpyeT CTOK TOJbKO uacTh GacceiiHa, ¥ HUKHEH, KoTopas
3abupaet ero co Bcero OGaccefina.

[Noka HukHAS ycTaHOBKa ofecnednBaeTcst CTOKOM C He3aperyJnpoBaH-
Hol vacTu Gaccefina, BOJOXpaHHJHIIE He cpabaThiBaeTCs.

Bo Bpems noJoBoAbS MM MaBOAKOB 3TOIO CTOKA € MJIoNiafy Bojoc6opa
Mex]ly YCTaHOBKaMH OKasblBaeTcst BIIOJIHE JAOCTaTOYHO, 4TOGH YAOBJET-
BOPHTh BOJIOTIOTPe0/IeHHE HJIM BOAOMOMNb30BaHUE Y HUXKHero cteopa. Korza
He3aperyJMpPOBaHHLIA CTOK Bhille TpeOyeMoi 0TAauH, B BEpPXHEM BOAOXpa-
HAJIMINE aKKyMyJupyeTcs CTOK H IIPOMCXOZUT cOpOC JIHINL CAHUTAPHOrO
pacxoia B HHxHHE Obed (11060 pacxoja Boiwl, ofecneuynBaiomero Gecnepe-
GoiiHyio paGoTy NPOMBILINIEHHBIX H KOMMYHAIbHBIX BOJ03a00POB, Pacroio-
XeHHLIX Ha yyacTKe OT CTBOpa BepXHeil 0 CTBOpPa HMXKHEH YCTAaHOBKH).

CanutapHBIfi pacxof HHXKe BOJAOXPAHMJMINA NPHHUMAIOT TOCTOSHHBIM,
PaBHBIM MHHHMaJbHOMY 3MMHEMY HJIH JIETHEMY PacxofaMm.

W3 Bopoxpanunua B IepHoj MexkeHH, KOrjla CTOK ¢ He3apery/iHpoBaH-
HOH uacTH BoJocOopa He ofecreynBaeT 3aaHHOM OTAAUH B HUZKHEMARTBOPE,
IeN2loTCsl TIONYCKH AJIsl KOMNeHcanyy AeQuuuToB pacxofos. Bopoxpauu-

Jiaie pnﬁn’mp’r B CJIOXKHBIX VCJIOBHAX, DacXOAE! NONYCKOB M3MEHSIOTCH B

j2 21083 auuiacl B (97548331 9.4 VDR AA, pPalAUabl il JEavo ¥ HL 0> O -3

IUHPOKHX TIpefieNlaX: BO BpeMsl NOJIOBOJIbSl OHM CHHIKAIOTCS RO MUHHMYyMa,
B IDyTH€e Nepuojibl CrIakHBalOT KoJeGaHus PacXoloB ¢ He3aperyupoBaH-
HOH yacTH Bogoc6opa.

Pexxrm paboThl KOMIEHCHPYIONIETO PEryJHPOBAHHMS CTOKA MNOAUHHEH
noJyyeHuto HauGosbirel oTAauM B HHKHeM cTBope. Tpebyemas eMKOCTb
BOLOXPAHHWJIMINAG NIPY KOMIEHCHDPYIOIEM peryJHpOBaHHM CTOKa Gonbuie,
ueM 1A BEIPABHUBAHM S CTOKA TONBKO cBoero 6accefina. TeM He MeHee myTeM
KOMIIEHCUDYICLIEro PeryJnpoBaHUsl HepPeLKO BO3MOMKHO OTHOCHTEJILHO He-
GonbIIUM BOAOXPAHUNIUIEM HA IPHTOKE 3apEryJHpoBaTh CTOK GOJBLIIOrO
GacceffHa. DTO 3aBHCHT OT COOTHOLIEHHS PACXOJOB C 3aPEryJHPOBAHHON
gyacty Oaccefina K fedunurtaMm cTOKa Bcero GaccefiHa B CTBOpe HuKHEH
YCTaHOBKH. N

Pacuer MHOroneTHero H Ce30HHOTO KOMIMEHCHPYIOUHMX BOAOXDaHHJHIL
TPOBOAAT IO KaJleHAapHEIM DsiiaM CTOKa, COCTaBJEeHHHIM Ha OCHOBAHHH
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Q. m%cen JaHHBIX THADOMETPHYECKHX HabmogeHu#t,
g ay WM  CTATUCTHYECKH TaGIMYHO-IH(POBHIM

WM rpajuueckKiMH O6aJaHCOBHIMH IpHe-
MaMH.

q+85 [Tpu Tabnuuno-undpoBoM 6ajlaHCOBOM
npHuemMe MPUMEHSIOT CHAeAYIOIY CXeMy

6opa, IO KOTOPOMY ONpeLensioT o6nLeMbl

: Ly Iy Z3

Puc. 86. Pacuernmas cxema ogpu-
HOYHOIO KOMITEHCHPYIOUIETO BOJO-

yepefioBaHue 3a rof (puc. 86).
Jlas HaxoxJAeHHsT MoJiesHoro ofbema

XpaHUJIHIIA. KOMIIEHCHPYIOLIEro BOAOXpAaHW/INING, Ha- '

KonJieHus 1 c6pocoB Ha COBMELIEHHOM rpa-

(pHKe pacXoi0B PEKH H OTAAud B CTBOpPe BOJ03abopa OT JIMHHH OTAAYH -
OTK/I3/(bIBAIOT BBEDX BEJMUMHY CTOKA B CTBOPE INIOTHHBI Q) (BepXHHii
ctBop). OpAKHATEl CTOKA M OTAAuM nosyudaiorcs Ges yueta BpemeHH JoGe-
TaHus BOABI OT CTBOPA BOXOXPAHMJIMIIHOA IIOTHHE K CTBOPY BOZ03abopa.
VsCbrrounbiit CTOK B BepXHEM CTBOpE OMpEAeNIsiercsi IJIOMakbio, OrpaHH-
UYEHHOH JIMHWeH OTAaud H OTPe3KaMi ruiporpada B BepXHEM M HHKHEM
CTBOpaX. ‘ i

OGbeM H36LITOUHOrO CTOKA (3AUTPUXOBAHHAS IUIOMIA/b) COMIOCTABISIOT
C JeHUIIMTOM CTOKa B CTBOPe BOA03a00pa M ONMpPEeNeJIsioT MOJE3HEIH 06beM
KOMITEHCHPYIOIIero BOAOXDPaHUJIHINA.

Pacuer nposonsar B Tabauusofl opMe ¢ yUeToM NOTEPh H BpeMeHH J06e-
ranus (tabn. 19 6e3 ux yuera).

TABJUIIA 19

HuTtepnanm QA g QR QB v s

1 2 3 4‘5 6 7 s | o

[To npunATLIM MHTepBanaM BpeMeHH (Mecsu, Iekaia) B rpadax 2—5

3aNHCHIBAIOT U CONOCTABISIOT CTOK M OTAa4y B HUXKHEM cTBOpe Bojosabopa.
I'pady 6 samonHAIOT JaHHEIME O €CTECTBEHHOM CTOKE B CTBOpE IIOTHHEI
BOJIOXpaHH/IMIIA, PEryaHpYIolero cTok cobctBenHoro GacceiiHa. B rpady
7 3anmucbIBaloT M3GBITOUHBIA NPUTOK KaK MeHbilee U3 uncea rpad 4 u 6.
[TonesHblit 06beM BOAOXPAHUIHIIA ONPEREISIOT 110 Aedunuty (rpada 5)
IPH OJAHOTAKTHOH paGoTe UK IIPH COBMECTHOM PaCCMOTPEHHH. YepeloBaHIK
JebuHTOB U U30LITKOB (rpadbt 5 ¥ 7) npu ABYXTAKTHOK paboTe. - }
[TonesHelit 06beM KOMIEHCHPYIOWEro BOAOXPAHU/IALIA HE MOXKET OBITh
MeHbllle noJie3Horo ofbema, nMoTpeGHOro Aisi pery/aupoBaHHA CTOKA CO
Bcero OaccefiHa B cTBope Boxosabopa. i
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pacueta KOMIEHCHP YIOIIero Pery1HpoBaHus
~—<]g CTOKAa ONHHM BOJOXDAHH/IMIIEM HA NpH-
ToKe. CTPOAT COBMEIEeHHEIH rHAporpad cTo- -
e Ka M OTHaud B HHIKHEM CTBOPe BOJAO3a- -

NeduuuToB M H3OBITKOB H WX B3aHMHOE

OGosnadasi paexofsl NPUTOKAa M OTHauH BepXHeH yCTaHOBKH uepes
Q: ¥ ¢,, a pacxogsl HHXHell YCTaHOBKH —uepe3 Qi H s HAXOMHM, uTO
CTOK C Heperysnupyemoi yactu Gacceiina paBed Qa— Q,. Pacxox orzaun
B C7BOpe BOAOXPAHHJIMUIHOA IJIOTHHBI paBeH ¢,=¢a —(Qa— Q,), a pac-
XOA B CTBOpE BOJONpPHEMHWKA (BCs muiomans Bogoclopa) ga=g,+

+(QA'_QB)°

Il'aasa VIII. PEIYJINPYIOIIEE BJINAHUE BOJJOXPAHWJINII
HA MAKCHMAJIBHBIE PACXOIbI BOJbI

[Ipn perynupyromem BIHSIHHA BOAOXDAHHJIHLL ruAiporpad nonoBoabLa
(maBoska) TpaHchopmupyercst B ruaporpad c6poca, MakcHMasbHbIE pae-
XOABl YMEHBLIAIOTCS, MaBOJOK pacmiacTsiBaercs. IIpH perynupoBaHuu
CTOKa BBINOJIHAKOT pacyeT TpaHCHOPManKH NaBofKa (NOJOBOABLA) KAk I
NPOEKTUPYEMBIX, TaK M AJst, AeACTBYIOMHUX BOAOXPaHHJIMIIL. \

Yuer TpaHcopMauun naBofKa B BOLOXPaHHU/IUILAX NMO3BOJISET YMeHb-
WHTb pa3Mepel BOAOCOPOCHBIX coopyxxenuit. [locnenmue PaccuHTHIBAOT
y2Ke He Ha MaKCHMaJlbHble PACXO/bI IIPHTOKA, a Ha 3aperyJaupoBaHHbIE BOJO-
XpaHHIHIIEM COpOCHBIE PacXoAbl, yMeHbIIEHHLIE 3a CYer aKKYMYJISIHK
4acTH CTOKA €MKOCTbIO BOAOXpPaHHJMIIA. ‘ '
. YBennueHHe eMKOCTH BOJOXPAHHJMINA IO3BOMSET aKKyMyJIHPOBAaTh
6om>myf9 HacTb MaBOAOYHOrO CTOKA M COKPATHThL PasMephl cOPOCHHBIX COO-
PYCHHH, HO OHO CBSI3aHO C MOBHIIIEHHEM OTMETOK NOANOpa H pacumpenem
TNJoaney 3aTON/IEHHH U NOATONJIEHUH TEpPPUTOPHIL.

OnTuManbHOe 3HAUEHHE eMKOCTH, NpefHa3HaueHHOH AJIsI CHHXKEeHH S MaK-
CHMa/IbHBIX PaCcXOJ0B I0JIOBOAbS (aBOAKA) MJK GOPLOB! ¢ HA BOLHEHH SIMH
B HHXHeM Obede rHApOYs/a, BHIOMPAIOT Ha OCHOBE TeXHHKO-3KOHOMHYeEC-
KHX DacueToB. ,

Pacuetnble rusporpadsl nonoBOABS HIM MABOAKA OTHOCSIT K BXOJHOMY
CTBOpY BOAOXpaHMJIMIIA HA OCHOBHOI PEKe H CTBOPAM KPYNHEIX IPHTOKOB,
HaxolsyUMCA BbIIe 30Hbl BHIKMMHHBAHHS MOANOPA. _

Bo Bxoanom ctBOpe BojoxpahmuHIna NIpU ero KCIUIyaTalHH. HopIep-
’KUBAETCS1 HEMPEPHIBHOCTL HAPOMETPHYECKHX HaGJIONEHUE.

Ecnu runpomerpuueckue nabmofenns 3a MakcuMa/IbHbIMH pacxonamu
IPOH3BOJMJIM B CTBOPE COOPYMKEHHUH (BLIXOAHOH CTBOD), HEOGXOAMMO npo-
BECTH 'pacuer perpaHcopMauuu ruaporpada MoJOBOLbS (naBoaxa), To -
€CTb CACNIATh MepeHoC AaHHbIX Hal/liofleHuil K BXOAHOMY €PBOpPY BOJOXpa-
HHJIMINA. : : .
- Petpancdopmanuio rugporpada nasozka paccuuThiBajoT GaslaHCOBBIM
MeTozioM mo opmyie: '

‘ QBX = qnux + %_an MB/CeIC, (87)

OCHOBHOH peke, #3/cex;
Qup — CPeRHHH pacXon BOXbI ¢ GOKOBHIX IPHTOKOB, M3/cexk;
* ¥

rxre QBX_ CpE}.‘LHHﬁ pacxon BoABI BO BXO}IHOM'CTBOpe BOJOXpPAaHH/IHINA Ha
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AV o :
A pacxoll, akKKyMyJINPDOBaHHBIH MEXKAY BXOAHBIM. MU  BBIXOJHLIM

CTBOpaMH B BOJAOXDAaKHUJIHIIE; i
Goux — CDEAHUH DACXOA, NONYUEHHBIi MO THJAPOMETPUYECKHM AAHHBIM
B CTBOpe THAPOY3.a; '
Af — pacuerHslii repHOA OcpelHeHHS (CeKyHAa, CYTKH).
INpoTHBONABOAOUHASI €MKOCTb, MpeiHasHayeHHas I perynHpOBaHHS
BBLICOKOTO CTOKA, MOKET COCTOSATD H3 JIBYX HJIM OJHOM uacTefi, B 3aBUCHMOCTH
oT cpaGoTKH BOIOXPAHHJHIIA H KOHCTPYKIHH COPOCHBIX COODYIKEHHIL.
Beepx 1Mo BOJOXPAHHJHMILY OTMETKH YPOBHEi BOJBI INOCTENEHHO MOBBI-
WAIOTCH -TI0 KPUBOI MOANOpa, AocTHras HanGOJIbLIEro 3HAaueHHs B S0HE
BLIKJIMHHBAHUS NOANOpa. B 3aBUCHMOCTH OT BEJMYHHBI NPHTEKAIOMHUX
MaKCHMaJbHBEIX PacXoloB KPUBAs MOANOPA HMEET PasIMUHbIe OTMETKU.
BasaHCcoBbIe PacueThl BHINOJHSIOT UM B /Ba (THAPOJNOrHYECKHil ¥ BOJO-

XO3sIHCTBEHHEIH), MM B TPH 3Tana (COBMECTHO C FMAPaB/uueckunM). Danad- -

COBBble pacueThl NPOBOAAT MO CTATUCTHYECKHM HJIM JUHAMHUECKHM eMKOC-
TAM. ’
Korza amnauTyfa KoneGaHui ypoBHeH B peKe B €CTeCTBEHHBIX yCa10-
BHSIX MeHbIIe BeJHYHHBI IOANOpPa, MOXKHO He yuHTBHIBATh H3MEHEHHE OTMe-
TOK YpPOBHA IO J/IHHE noznopHoro 6peda.

VpOBHY B BOAOXPaHUJ/IHIE TPHHHMAIOT FOPH3OHTAJILHEIMH, & BBIYHC/ICH-
Hble eMKOCTH BOJOXPAHUJIHINA MO BbICOTE NOAfiopa HasLIBalOT cTaTHCTHUeC-
kumd. Ecnu onpenensiercs ¢dopMa cBOOOIHOH MOBEPXHOCTH ¥ MPU  BHIUHC-
JIeHUH eMKOCTel BOAOXPaHUJIHLLA YUUTHIBAETCS HerOPH30HTANILHOCTD. YPOB-
Hell M NOBBILIEHHE WX OTMETOK II0 JJIHHE NOANOPa, TC eMKOCTU Ha3bBAIOTCS

JUHaAMHAYECKHMH. Pacuert 1o AuHaMH4eCKHM eMKOCTSIM TNPHUMEHSOT AJ1g OT--
BETCTBEHHBIX 00BEKTOB [IPOEKTHPOBaBUA H TIPOBOASAT TUApaBAUYECKUMHA"

METOJaMH.

[lo anuee noinopHoro Obeda NPOUCXONUT H3MEHEHHE THADABIHKH
JIBM2KEHH 1 BOJTH BbICOKMX BOA. CKOpOCTb 1o0eraHust BOJAb! B BOLOXPaHH/IHILE
OT BXOJIHOTO JIO BBIXOJHOIO CTBOPA IO CPABHEHHIO CO CKOPOCThIO A00eranust

[0 PycJy YBeIHUHBAETCSH, UTO C/IeAyeT YUHTHIBATE NPH MPOMYCKE BHICOKHX

Bof. [IpaBusia npeicTosie# sKCIIyaTalui BOAOXPaHHIHII, YCAOBHSA TPO-
mycKa MaKCHMalbHbIX PACXOZ0B B HUKHHE Obed) Mojexar yuery.
OCHOBHBIMHY JaHHBIMU /15 DACUETa PeryJsHpYIOIEro BAHAHIS BOA0Xpa-
HUJIHLL ABJSIOTCH: THAporpad noioBofbs (naBojka), 0ObeMHAs HJIH TOMO-
rpadHuecKast XapakTePUCTHKA BOJLOXPAHH/IHINA H THII BOIOCGPOCHOrO COO-
pyKeHHs. ;
[upporpadsl nonoBojni (naBoakos) GOPMHPYIOTCA NPHPOAHBIMH ¢ak-
TOpaMH M He 3aBHCAT OT Pa3MepoB COOPYKeHHH W BONOXpaHHJHMIIA.
- OCHOBHBIMH TapaMeTpamMH pacdeTHhIX ruzporpagos ABJIAIOTCA
BeIMUMHA MaKCHMAJbHOIO PacXofa; ANHTENbHOCTD MONOBOALA WM Ma-
BoAKa; 0GBEM CTOKA BLICOKMX BOJ; aCHMMeTpHs rujporpaga; ouepTaHHE

¢asnl nogbema ¥ cmaja. :
dopma pacueTHOro ruAporpada npy HaTUuKH HaGJIONCHHH NPHHUMAETCH

0. MOZIeJIH OAHOTrO M3 HaOJIOfeHHBIX FHAPOrpacdoB HJIK MO TEopeTHYecKoH
cxeme (ypaBHeHHio rupporpada). s nepexoa OT MOLETH K pacueTHOMY

riaporpady Aenaercs nepecyeT KOOPAWHAT rHAporpada MOASNH B KOOPIH- .

-
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HaThl pacyeTHoro ruaporpada. Ilepecuer fenaloT He TONLKO A/1st PACXOJAOB,
HO U Ans o6beMmoB. l'uiporpad Ao/mxeH yAOBJIETBOPSATh NPUHATOH HOpMe
BEpOSTHOCTH TIPEBBbILICHHSI 10 OOOMM IapaMeTpaM. :

PacxoAbl MONOBOALS MM NaBOAKA U 0ObEMbI, B3AThIE 32 MOAeNb Iepe-
CUHTBIBAIOT IO COOTHOIIEHHSIM:

Q
Q;=0Q;, Q—i.ua/celc; (88)
JTs abeiuice (MOJIOBOALE)

_; Mhy
ti_tiMM:EM ’ (89)
unn B Gosee obweM Buie AJsi alCLUCC [0 NEPEXOAHOMY KO3hhHUIHUEHTY

_ Y Qu

: V. Q,” _ (90)

rie Q;, ¢; — TexyIiMe KOOpAMHEATHL pacueTHoro ruaporpada;

_ Qpy iy — TEKyHHE KOOPAMHATHI rHApOrpaa MOJENH;

QuMph, — cpe/:"LHecyTOqulﬁ MaKCHMaJbHBEIH pPacXofi, MOAYJb CTOKa H
_ CJIOH CTOKAa 348aHHOA BePOSITHOCTH MpPEeBLIICHUuS; |
M, — cpeflHeCYTOUHBIA MaKCHMa/IbHBII MOAYJb MOJEAH CTOKa,

ajcex B 1 cn® )

h, — CJIOf CTOKa MOJOBOAbST MOAEIH, MM;

~W,, W, — of6beMbl CTOKa — pacueTHEIl H MOJeNH. -

IlocTpoenre. pacueTHBIX FHAPOTrpagoB MOMOBOAUA M [ABOAKOB MpH
JOCTaTOYHOM OBOCHOBAHMM MOXKHO BECTH IO TEOPeTHUECKHM cXeMaM HJIH
ypapHeHusiM. [IpH OTCYTCTBHM U HEOCTATOUHOCTH THAPOMETPHUECKUX Hal-
JIOieHH i TIPHMEHSIIOT CXeMAaTH3aIMI0 PACUETHBIX rHAPOrpadoB MOJIOBOLLS
(naBonxa).

s cxemarusanuu rujporpados npeanoxed psn cmocobos: . M.
KouepuH cxeMaTH3HPYeT rHAporpadbl nosoBoANH U aBOAKOB M0 TPEYIOMb-
nuky u tpaneuus, . JI. COKOnoBCKU# — 1o mapaGosiyecKAM. KPHBBIM,
CXONSAIIMMCS B BepumiHe. Mmetotes u apyrue npeanoxenus (A. B. Orues-
ckuii, C. H. Kpunkui, M. ®. Menxens, I'. A. Anekcees). [lns noctpoerns
pacuetHoro ruAporpada NoNOBOABS C OXHON BEPIUMHOH Ajsi CPElHHX H
MaJIbIX PEK HOpMaMH IPOCKTHPOBAHH ST pEKOMeHAYyeTCs npuMeHsTh (o I, A.
AnekceeBy) ypaBHeHHe:

_a(l-x°* .
y=10" 7 @1
Q.
rjae y=§;— pacxol B ROJMSIX OT MAKCHMAaJbHOrO pacxofa 3afaHHOH
obecneueHHOCTH;
41

7 BpeMs OT Hadaja IlaBOAKa, BBIpaxKeHHOe€ B JOJIFIX OT IIpo-

LOJIKHATENLHOCTH TIOABEMA [0JI0BO/IbST; :
a — napamerp, XapakTepusyowui opmy rugporpada naBoika
g Igasgcnumq OT HECHMMETPHUHOCTH HOJIOBOARS (HAXOMuTca mo Tadauue

356-66). ' ¥
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Cxemarusauusi rufiporpada pacueTHOro nosoBojibsi (aBoAKa) BJMfET
Ha pesynbTaThl pacuera. GUryphl (MPAMOYTONLHHK, TPATIELHs) ABJSIOTCS
Goslee omacHbLIMH, YeM TPeyroAbHHK H mapabona.

[uaporpadsl cOpocHBIX pAacXOAOB MeHee cBA3aHbl C rHAporpadamu
NPUTOKA, YeM C KOHCTPYKTHBHBIMH 0COOEHHOCTSIMH COOpPYXKeHHH, mapamer-
paMH BOJOXPAHUJIMINA ¥ OCOGEHHOCTSIMH ero skcnayaranud. Ha cOpocHere
Pacxo/ibl OKashIBAIOT BIHSAHHE OrPaHAYEHH I MAKCHMAIbHbIX PACX0/I0B BOABI,
AOTyCKaeMBIX K TMPONYcKy B HIXHUI Obed, MOPAAOK OTKPHITHS CYAONpO-
MycKHBIX UITIO30B H XOJ HATOJIHeHHs BOIOXPaHUIMINE, YPOBEHb cpaGoTKH
BOIOXpaHH/IMIIA K HAYaJy TOJOBOALA MM NaBOAKa H Apyrue GaKTophl.

OcCHOBHLIMH KOHCTPYKIMSAME COPOCHBIX COODYZKEHHH SHBJIAIOTCSA BOJO-
CJIMBBI M BONOBHIMYCKHbIE 0TBepCcTHS. OHHE 0fecnedsBaloT MPOMYCK. pacyer-
HBIX MAKCHMaJLHBIX PacXOZOB IOJI0OBOJbSI, JOXKAEBLIX ABO/IKOB ¥ HEHCIIONb=
3yeMbIX PacXoJloB BOJBI B HIDKHUA Obed); NoJIe3sHble ¥ CAaHHTapHbIe IPONMYCKH
BOJbI M3 BOOXPAHHJIMING; MPONYCK Jbj4, WIYTH, COpa U3 BepXHero Gbeda B
HIXKHHAM, ecu Takoe TpeCoBaHHe NPeXbSBIAETCH IO YCJIOBHAM 9KCIIya-
Tallid THApPOY3Ja. ‘

BoOCMBE MPAKTHUECKOrO NMPOGuIs YCTPauBAIOT CO IIUTAMH Ha rpe6-
He uau Ge3 IIHTOB. .

Tpu pacuete BOAOCHHBA NMPHMEHSIOT GOpPMYJTY:

g=mbV 2gh", o (92)

Fle b — 1WHpHHA BOJOCTIUBA;
h, — Hamop Haj rpeCHeM BOZOC/IHBA.
ﬁna OTBEPCTHS BOZOBBIMYcKa GopMysia UMeeT BUJ!

q=pRV2gH,, ‘ 93)

rae H,— Hanmop Haj CepefuHOH OTBepCTHS; IPH pacyere Tpy6 Boxomyc-
KOB Hanop o6GblYHO GepeTcsl OT OTMETKH [iHa Ha BBIXOAE;

Q — mIomans OTBEpPCTHS. '

HauGonpiiee peryanpyromee BO3fieficTBHE Ha MaKCHMaJbHBIA PacXon

OKasbBaIoT CH(OHHBIE BOAOCOPOCH! MJIM JOHHBIE OTBEPCTHSl ¥ _BONOC/HBBI
O IIMTaMH, a HaNMeHblllee — BOJOCAHUBHI Ge3 3aTBOPOB PH PaCNONOKEHUH
ux rpe6Hs Ha oTMeTke HIIY. - ‘
" Bogmocnusbl Ge3 3aTBOPOB, KakK HPaBUJIO, NPUMEHSIOT Ha MaiblX BOJO-
TOKax C JINBHEBBIM XapaKTePOM CTOKa NPH MHHHMAJIbHO BO3MOXKHOM 32TOI-
JIeHUH B YCJIOBHAX, KOTJA BpeMs HaCTYILIEHHs MaKCHMyMa HeJb3st npef-
BuleTh. Bo Bcex APYrHX ciayuasix lenecooGpasHo, HCIONb30BaTh AOHHBIE
BOJONYCKH MJIM BOJOCHHBBI cO muTamu. s ompenenenust o6beMa aKKy-
MyJISIMH BOABI .B BOZOXPaHMIHIIE CAYXKHT oObeMHast iy Tonorpaguyec-
Kas Xap akTepHCTHKa. ‘

Ilns BonocaxBOB 6e3 3aTBOPOB BO3MOXKHBIE OmMOKM OT HeJloyyera THIIA
o6beMHBIX XapaKkTepucTuk cocrasisior 10—156%, 1nsa Bogocnyckos e BOJIO-
cmuBoB co mutaMp —3—5% . OmmOKH WIH NOTPENIHOCTL pacyera MOryT
'6BITh KaK B CTOPOHY NpeyMeHbIIeHH s, TaK B CTOPOHY NpeyBe/HyeHH 1 cOpoc-

BIX PACXOJOB. '
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§ 1. Pacuers! peryimpoBaHMs MOTOBOAMI

Peryaupyiollee BJHsHME BOJOXPAHH/HILA NPOSBASETCA B TOM, dTO
TPOMCXOJUT AKKYMYJISIHS CTOKA BOABI ¥ B 3aBHCHMOCTH OT EMKOCTH, NpEA-
Ha3HAYEHHOH VIst STHX Lesell, TPOU3BOAUTCS CPE3Ka MaKCHMalbHOro pac-
XOZia BOABI PACUETHO! BepOSTHOCTH NMPEBBINEHAS A0 BeNHUMHEI, 3afaHHOM
JUIsl BOZOTIPOIYCKHEIX COOPYXKeHH#l HApOy3Ja. _

C6pocHEIE COOPYKEHHS DACCUHTHIBAIOT, HCXOAS U3 BHIOOpa ONTHMA/b-
HOro BapHaHTa, 00ecleurBaloONero MHHAMYM 3aTpaT Ha COOpYMXeHHs, 3a-
TONJIeHHe U TOATOIIEHHe, COXPAHHOCTh H HaJeXXKHOCTh PaboThl, NMPOCTOTY
SKCITyaTAllMK BCero ysia M BoJoxpaHunuina. B ofime Buie ypaBHeHHe
GanaHca BOAbI B BOJAOXpaHHWJMuIe 3a BpeMsi df BhIpaxaercs dopmymoi:

Qdt =qdt + wdh,

rae Q — pacueTHbIl PacXof BO BXOJHOM CTBOpe BOAOXPAHHJIHING; -
g — pacXofl B CTBOPe BOJOCOPOCHHIX COOpYHKeHHi (c6poc);
® — IJIOIaAL 3epKaja BOAOXpaHWIHIIA.
Pacxoll akKyMyJstiiiz B BOIOXpaHHJHIIE DaBeH:
dh v

rge- %f:——- npupalleHie ypoBHs BOIABL TIPH MmoaABeME U Clajle MmoJIOBOAbA.

3aBHCHMOCTb pacxofia, NPHJEKAOUEro B BOAOXPaHHJHINE (eToK), H
cBpoca Bepaxaercss AuddepeHIHaTbHLM ypaBHEHHEM, TOYHOE HHTErpH-
pOBaHHE KOTOPOTO 3aTPYJHEHO H BO3MOMKHO JIHIUL NPH Q=const, To ecTb
IpH NPSAMOYTOJIBHOM THAporpade rnpHTOKa. ITpu aeranbHbIX GanaHCOBHIX
pacuerax (aHANNTHYECKUX, rpado-aHATHTHUECKUX H rpaduyecKux) INpH-
MEHSIOT pas/HYHblE TpHEMbl NMPUONUIKEHHOro HHTErpUPOBAHHS.

[lpu npubmKeHHOM MHTErPUPOBAHHH BeChb MEPHOJ MaBOJKA ASIHTCH
HA KOHeUHble HHTEPBAIL BpEMeHH, A0CTaTOYHO Malnbie MU TOro, 4ToGH B
TeyeHue WX PACXOJbI NPUTOKA H COPOCHOH PACXOX MOKHO OBLIO CUHTATH
M3MeHsIIOIMMICS JHHeiiHo. JKenatensHo, uTo0bl OJHA U3 TPAaHMIL pacuer-
HBIX MHTEPBAJIOB COBHAJAJa ¢ MaKCHMAJbHOH OPJMHATOH DAacyeTHOro ru-
nporpada moaOBOAbS, NMABOAKA W HHTEPBaJIHI GBIIH MOCTOSHHBIMH.

VYpapuenne (94) ¢ KOHeUHBLIMH WHTEpBalaMH BpPEMEHH NMPHMET BHL:

Qn—;—»Qu At:‘]ﬂ‘;qx At_I_VK_VH; ) (95)
I Qu+Qx qu‘l“]x__'vu"—vn '
: 2 2 T A (96)

fle WHAEKCH , M , OTHOCATCS K Haualy W KOHIY pacueTHOro HHTEpBaja
BpeMeHu. S

[Ipn rpado-aHaqMTHUECKHX TNpHeMax pacuera OCHOBHO@ ypaBHEHHe
SANKCHIBAETCS B BHUJE! ‘

Ve—Va== QoA — 5 Ga bl — 5 0, A, ©)
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HJU
Vet 5 0l = QuAl+ (V,+ 5 At ) —q,AL. (d8)

B ypaBHeHHsX HEH3BECTHBIMU SIBISIOTCS COPOCHOH PacXon g, U o6beM
BOJOXPaHUAHIA V, Ha KOHell HHTepBala, OHH CTPYIIHPOBAHBI B JIEBOH
uacTH ypaBHEHHs| M 3aBHCAT OT YDPOBHSI BOABI B BOJAOXPaHUJIHILE.

B peayabraTe pacuera HaxoAsT OpAHHATEHI rHAporpada cOPOCHBIX pac-
X0710B. PesepBHas eMKOCTb, HIIH eMKOCTh (POPCHPOBKH (1151 cayyas, Koria
BOAOXPAHHJINILE TMepeji MAaBOIKOM HanoaHeno [0 HITY), cooTBeTcTBYyET
MAKCHMaJIbHOMY HATIOMHEHHIO BOXOXpaHH/IHIa Ha cnafe maBojka. Copoc-
Hble PacXO/ibl BHIUKCSIOT B 3aBUCHMOCTH OT N1aPaMeTPOB BOJOMNPONYCKHBIX
COOpYKEHHH M eMKOCTH BOJOXPaHH/IHLIA. ‘

AHaJuTHUeCKUH WK TaGaHuHBIH pacueT BeIOMHsIOT nofdopoM. Mexol-
HbIMH JaHHBIMH JUIsi pacuera cay;KaT pacyeTHbifl TUAporpad) naBojKa, THIl
c6pOCHOro COOpyKeHHs H OoObeMHasi XapakTepHUCTHKA BOAOXPAHHJIHLIA.

Tlopsimox pacuera ciexyioumuti. Mimeercs cGpocHOe COOpYXKEHHe, HapUMEp BOJIOC/IHB
c rpe6rem Ha otmetke HITY. Bagaiotca BennydHaMy c/iosi GOPCHPOBKH HALX rpe6HemM BO-
JIOC/IHBA, .

[ins pasnuuHeIX SHAgeHHil CJIOS BLIUMCASIOT COPOCHLIE PAacXObl IO dopmy.ie Boxo-
camsa g=(h,), a MO0 0GBEMHON XapaKTePUCTHKE HAXONAT eMKOCTA BONOXPAHH/MILA Haj
HITY (emxoctu dopcuposku) Va=/{(ko)- '

Ha ocHoBe JAHHBIX TaGmuibl cTposT KpuBYIo =@ (Vg) (puc. 87,a). .

B ra6anue 20 ¢; — PacXol Ha MeTp IUMPHMHB BOXOCHHBA g=q; b, rie b — mmpuna
BOJOCTHBA.

TABJIUILA 20

@ M

Ne nnrtepmana q. m3/cex

he, a ‘ qy, M3/cex

1

2)3 :

Iaapuefnnuit pacuer nposoasT B Tabmuunoit gopme (raGa: 21)
TABJHUIOA 21

e
EH___Q_% At Gy q

Ne ‘ Qy . i

HHTEpRAJA

am>
¥

Bl
8

Puc. 87. K pacuery eMKocTH QOPCHPOBKH H CXEMaTH3AaHUH [OJOBOABAL
a — rpaduk g=f(v); 6 — TPeyro/ibHHK; 8 — Tpaneuus.
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Jl/1s1 nepBoro pacueTHOro HHTEpBaaa PacXofl TPHTOKA M COPOCHOIl PaCXOX PaBHLL HyJIIO.

BesuuuHy pacxoja NPHTOKA B KOHILE HHTepBaja GepyT MO TMAPOrpady IOJIOBOAbLA
IaBojKa, flocje yero HaXoisAT OObheM CTOK2 32 HHTepBas. CGPOCHBIM PacXofOM B KOHIE
MHTEpBaJia 32/a10TCsl, @ HaUaJbHbLH C6POCHOI pacXoy g, H3BecTeH. Brruucasior 06beM cGpo-
ca 3a MHTepBal.

O6neM Bojoxpanuiuuia Hajy ypoBHem HITY B KoHle HHTepBasna IOICYHTHLIBAIOT IO

tdopmyae: ,
VK=VH.—{— QcpAt_qcpAt (99)

Ha xpusoit ¢g=f(V) HaX0aAT pacxoxn q,'(. EcJiu o1 He paBeH 3aJlaHHOMY, A€J1310T BTOPYIo npogy,

- o N 4
TO €CTb 3a/al0TCsl HOBOH BEJIHYHMHON COPOCHOrO pPacXoja 10 PaBeHCTBA ¢y={, . KoHeuHoe

3llavene pacXoxa CToka Qy, COPOCHOTO pacXofia ¢, M eMmKocTH Vi omnoro uHTepsana
SIBJSICTCS HauyaJbHbLIM JUIsT TIOCJIEYIOIEro HHTepBaJa.

[Ipn 1ckoTopbIX rpaduueckux pacuerax HCHOAL3YIOT CyMMapHbie KpH-
Bele npuToka. MmeroTcst rpadmueckue meroabl pacueta M. B. Iloramopa
H. A. Pxanvuuna, B. A. Typxkca, rpado-ananuTnueckie cnoco6er M. B.
[Moranosa, §. J. [usb aenbiara u B. I'. AnapesinoBa. PacecmoTpenne cos-
MEIEHHBIX Ha OJHOM uepTeXe PacueTHHIX THAPOrpadioB IONOBOIB fly(I1a-
BOJKa) M COPOCHBIX DAacxOJOB MOKa3biBaeT, YTO MaKCHMAalbHEIH Dacxoj
c6poca HaxXOAUTCS B TOUKe NepeceueHus ruaporpados nputoka u cbpoca,
TO ecTh Npu Q=4

Ah

_ Ag Ah
_B_O’ =4, Tak Kax cozt——O, HO ®=%0. _

At

C yBeJnueHHeM pacxofia IPUTOKa Q, ypoBeHb B BOJAOXPAaHHU/IHKIIE HOBbI-

maetcs MeleHHO. 3aMe/yieHne TeM 6oJrbile, ueM GoJblie INOMaks BOAHOM
NoBepXHOCTH BoJoxpaHunauma. [Tostomy yBenuuenue cOPOCHBIX PacXoioB
3anasjblBaeT IO CPaBHEHHIO C PacXOflaMH NMPHTOKA, a’B BOAOXPaHUJIMIIE
TNIPOMCXOAUT aKKyMYJIsIMA BOABL. Pacxoabi.cOpoca BO BpeMeHH CABHHYTHI
MO OTHOILEHHIO K pacxofaM IPUTOKA (CTOKa).
- B 3aBucnMoCTH OT BOZHOTO peKUMa pek JJisi TpaHcGopMaIuy NoJOBOAbS
W [114BOJKA MOXKHO HCIIOJIB30BATH I10Je3HYI0 eMKOCTb BOAOXPaHUIHILA HOJ-
HOCTBIO VJIM 4AaCTHYHO HJIM 3aMpOEKTHPOBATh CIIENUAaNbHYI0 eMKOCTh, pas-
memaemylo Beitie otMeTkd HITY (emMkocTs (opcupoBKH).

[lpu ycToHuMBOM BHYTPUIOAOBOM pacnpelle/IeH!Ht CTOKA PeryupoBaHue
BBICOKOTO CTOKa IPOBOZSAT TaK:Ke M 3a CueT MCIIOJb30BaHHA NOJE3HOH eM-
KOCTH, KOTOpasi K Haua1y [OJIOBOJbS! HJH 1aBOAKA OOBIMHO NONHOCTBIO HJIH
yacTryHo cpabartbiBaercsl. TONBKO cpe3ka MaKCHMaIbHEIX PacXOf0B HCKJIIO-
UHMTEJIBHO BHICOKMX NOJIOBOAMI BBINONIHACTCSA 33 CUET eMKOCTH (OpCHpo-:
BKH, Ha3HAu€HHOH U3 YCJOBUS 3aTOMIEHHS. !

Ipu n¥BHEBOM XapaKTepe MaBOJOYHOTO CTOKA B LeNsiX 60pbOkl ¢ HaBOA-
HeHHSIMH JUisl PEryJHpOBaHHS BHICOKOTO CTOKa HCIIOJNb30BaHHE II0JIE3HOH.
eMKOCTH 3aTpyAHeHO, H IIPOTHBONABOJOYHAs EMKOCTh COBIAflaeT C eMKOCTBIO

" (pOpCHPOBKH. :

Hasnauenne HauGoJiee ONTUMAIbLHOH OTMETKH YPOBHS GOPCHPOBKH MPH
3aJaHHBIX MapaMeTpax CTOKa H THIe BOXOCOPOCHHIX COOPYXKeHMH HMJIH Ha-
XOKJeHHe BeJHuMHBl cOPOCHOTO pacxofia pelaercs IyTeM TeXHHKO-IKO-
HOMMUECKHX COTNOCTaBJEHHH pas/iuyHbIX BapuaHToB. Kpome GanaHCOBBIX
TabaMyHO-1H(POBLIX pacueToB TpancHOpMalMK MOJOBOALA IPHMEHSIO
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ynpouieHnne MeTofibl. HanGonee mupoxo npi MaccoBoM BOJOXO3SHCTBEH-
HOM NPOEKTHPOBAHKH JUISl pacyeTa COPOCHBIX COOPYKEHUH HCNO/IB3YIOT YII-
powennbft Meton 1. M. Kouepuna. :

§ 2. Yopomenasie MeTObI pacyeToB TpancgopMarul TaBOJROB

Flo 1. Y. Kouepuny, npu /to6oit cXxeMaT3auuu ruaporpada noJoBoibs -

(maBozika) JomycKaeTcsi, 4TO HapacTaHHe cOpPOCHBIX PAacXOJOB Uepe3 BOJO-
CJIMB MPOUCXOAUT JKHelHo. IIpH 3TOM ycsoBHH OTHajlaeT HeoOXOXUMOCTD
cTpouTs rugporpad c6poca no HHTepBaIaM M OCTATOYHO 334aBATHCA JIHLID
KoHeuHO#i BeJIHYMHOH ero pacxofia.

OCHOBHEIE JIONMYIIEHUs, NPUHEMaeMble Ipy pacyere o meroxy. [l M.
KouepuHa, ciellylomue: pacueT NPUMEHHM K OJAMHOYHOMY TJIYXOMY BOJO-
cauBy Ge3 3aTBOPOB; OTMeTKa rpeGHs Bofocausa cosnanaer ¢ HITY; nepen
TIOJI0BOIbeM BOAOXPaHWJIHINE He ONOPOXKHsAETCS, OHO HarnosnHero fo HIIY.

Bo3MOXKHOCTh NPONYCKa MaBOAKA Yepe3 BOA03aCOpHbIE OTBEPCTHS, TYP- *
GUHHbIE KaMephl, CYA0XOAHbIE WIO3bI UK JPYrHe HMEIOIHECs COOPYKEeHUS -

He IpefycMaTpHBaeTcs.

EMKOCTH BBIMMCJSIOT [0 CTAaTHUeCKOH XapaKTepDHCTHKE BOAOXpPaHH-
auma. TTotepio BOAbl Ha GUIBTPALMIO, HCIApEHHe M IOJIe3HYI0 OTAauy He
VUMTHIBAIOT BEHLY HEBHAUHTENLHON MX BeIHUMHEL 10 CPaBHEHHIO C 06BEMOM
FOJIOBOAbS (MMaBOAKa). ‘

OcHoBHOe [0omylleHHe, YTO HapacTaHue cOPOCHHIX pacxofoB (uepes
BOJIOCJIHB) NPOMCXOAMT MO JHHE[HOMY 3aKOHY, cBfisaHo ¢ omuOkamu. Of-
HaKo OHH He mpeBblwaloT 5—10%, TO ecTb HaXOAsTCA B NMpeJenax TOYHO-
CTH' THAPOMETPHUECKHX H3MepeHHH.

®opmyna [[. M. KoueprnHra cnpasefininBa ¥ AJist TpyGuaToro BOAOCIYCKa,

Jlyisi BOROCGPOCHBIX JOHHEBIX OTBEPCTHH JOMYIIEHHE O JIMHEHHOM Hapac-

-TaHnM cOPOCHBIX- PaCXOJ0OB He OMNpaBlaHoO, Tak KaK yBeJHYeHHE HanopoB B
j1ayasie 3HAUMTEBHO, a B KOHIE MaJO CKa3bIBAETCS Ha BeMUMHe COPOCHBIX
pacxolioB. ‘ : - :

Pacuer nponycka MaBofKa uepe3 BONOCJHB BBINOAHSIOT ABYMsl IpHe-
MaMH.

Wmeercst rupporpad MosnoBOAbsl (FaBO&Ka) W OCHOBHEIE €ro S/1EMEHTH.
Ha cnape ruaporpada 3afaotcst NpOU3BOJILHOA TOYKOM, OPAUHATY KOTOpOH
IIPUHMMAIOT 32 BETHUMHY MaKCHMaJIbHOTO PacX0Aia cOPOCa Gyqyc- COSAMHSIOT
STy TOYKY C HyJeM, MOJYYalT aBTOMAaTHUeCKH TuAporpad cOPOCHEIX
pacxoJioB. - '

EMmKoctH (OPCHPOBKH HaXOASAT KaK Pa3HOCTH 00BEMOB NPHTEKAoMIeH -

B BOJOXPAHUJIHIIE 32 PACUETHEI NepHOL BOALI H 06bEMOB, cOpachiBaeMbIX
H3 BOJAOXPaHW/IMILA NPH 3aJlaHHBIX Pacxofax.

Ecau otmetkn rpe6us sogocausa 1 HITY cosnagaior, To 1o Tonorpadi-

yeckofl uax OOGBEMHOI XapakTepHUCcTHKe HAaXOAST HAmopbl Ha BOJAOCIHBE
(BbicoTa (OPCHPOBKH) M BBUHMCASIOT MIMPUHY BOAOC/IHBA MO GoOpMyJIe THA-
paBauku. [IpOBOAAT TEXHMKO-3KOHOMHYECKOE CONOCTAB/IEHHE BApHAHTOB
pacuera H OKOHUAaTeIbHO HasHawaloT pacxopn cbpoca.

Pemenne 3afnauy Broporo tuna (mo JI. M. KouepuHy) mpu TOM Ke I'HA-
porpagde NoJIoBOALS NPOBOAAT B ceAylOLeli nocaeopaTebHocTd. Onpe-
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ReNSIOT OTMETKY YPOBHS GOPCHPOBKH M BeTHUHHB cBPOCHBIX PacXOfioB NPH
3aJlaHHO 1IMpHHE BOAOCIHBA M Pa3MUYHBIX 3HAUCHHAX BLICOTHI CJIOS (op-
cupoBkH, [IpH 3TOM AJS KawIoH BHICOTEI cJI0Sl (POPCHPOBKH HAXOASAT eM-
KocTh opcupoBku o obbemuoll xapaktepucTike. Ilopropsior pacuer
NpH sallaHHBIX BeJHUHHAX o (GopcHpoBKH Mo (opMyne BOLOCIHBA,

Ha uepTeske cTPOAT COBMelIEHHbEIE KpHBble cOPOCHBIX PAacXo/oB, BhIUH-
cienHEIX no dopmyaam rugpasaukd u . M. Kouepuna. Touku mepeceue-
HHS KPHBBIX JAlOT HCKOMbIE De3y/bTaThl sl PasHON IMPHHEL BOAOC/IHBA.
[TpoBOAAT TeXHHKO-3KOHOMHYECKOEe CPaBHEHHE NOJYUeHHBIX De3yNbTaTOB
¥ BHIOHpAIOT ONTHMANLHBIH,

Ecnn rumporpad MPUTOKA CXEMATH3HPOBAH IO TPEYTOJABHHKY (pHa.
87, 6), emkoctb (opcupoBku mo JI. M. Kouepuny HaxoldT Kar

Vo=W, (1—Fums ), (100)

* X Makc

MaxkcumanbHbI pacxol cOpoca Bripaxaercs GpopMyiIoi:

Fusxe = Qunee (1= ) - (101)

rie Q, . — MAKCHMAMbHBIA PacXoll mMomoBoAbsi (maBoaxa) W cOpooa;
W, — ofbeM pacueTHOro MONOBOAbs (MABOAKA) MO TPEYTOAbHHUKY)

1
Wn =% Qmach"

T -— mepHoj MOJIOBOALA. (MaBOJLKA);
Vs — eMKOCTb (hopCHPOBKH (00beM BOJOXPaHHJMINA BEIlle OTMETKH
HITY). '

®opmyna J1. U. Kouepuna npumennma B mpefenax Vo<W, “Gyo €
< Q,axe- 11pH cxeMaT¥3amyH ruAporpada nosoBoAbsl (MaBo/Ka) BO BXOJHOM
CTBOpE BOAOXPaHH/IMIIA 1O Tpamenun (pue. 87). Ilo 1. W. Kouepuny, em-
KocTh (OPCHPOBKH: : -

[ Quaxe Iwmaxk - Jmaxc T ;
Vo= WV = e (P 1)~ Der =, [1— e o] (108)

rae
W, Qe (1 1),

. T
Beons ofosHaueHue 1= 7T monyuaior ¢dopmyny B BUZe!

—W: ( o Tmax . 0
Vd) g 1 1 Mauc> (1 3)
Kax ¥ TpH TpeyrobHoil GopMe ruiporpada, gy, He MoxXer Obitb Goble
Q,axe- POpMya npuMenuMa K o0oit Qopme ruporpada: npu TPEyroshe
Ho#t opme f,=0 u m=1; npu mpamoyroibHo# dopme ruaporpada f,=1
u n=0,5. '

TpanenenfanbHast gopma rufporpaga saHMMaeT NPOMEKYTOUHOE MQ-
noxenne:; 1>n>0,5. MarcuMa/bpHbli cOPOCHOR PAGXOA COOTBETCTBEHHO
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COCTAaBJAET.

Vv

Quane = 1200 (1 g ). (104)

<1>opMa m;[porpa(pa TIOJIOBOJbSI OKA3bIBAET CymeCTBeHHOG BJUAHHE Ha
BeJINUKHHY eMKOCTH (OpPCHPOBKH, HanboJiee onacHLIM fB/seTcs ruaporpad
NpSAMOYTO/ILHOTO THIA; OXHAKO T4KOH BHA TMAporpada B IpakTHKe OObI-
YHO He BCTpeuaercH.

TTonoxkeHue BepIIHHEI TPeyrosbHoro rufporpada oxasniBaeT HEKOTO-
poe BAMSHHE Ha BEIMYHHY MakcHMalbHOro cOpocHoro pacxofa. [lo uccie-

¢ 1
posanusM JI. I'. PaGyxuna, B cpefilHeM 3HAYeHHE (.. IPY 7,1 = T Ha 2%

t 3 ) :
MeHblue, a TpH TI=T Gonblue, ueM NP PABHOGEIPEHHOM TPEYroJbHOM

; o1 ,
rugporpade, npH %= 5 - 3lech #; — MPOJOJIKUTENILHOCTE MOXBEMa TI0-
NoBOAbs (maBoAka); T — ofmias ero MpOAOJIKHTENbHOCTD.
Psizom aBTOpoB BHeceHsl Bufousmenenus dopmyant . M. Kouepuna.
A. B. OrueBckuil npennaraer GopMyJsy B BUJE:

v ioge]
. Gyace = (1 -+ @) Qmm(l—‘%), (106)

=h
e o= -.

‘Tlpu cxeMaTH3aluK BXOAHOTO ruaporpada nosnoBojbs (MaBoika B BHAE
JBYX CXOAAIMXCS napafos ¢ BOTHYTBIME K OCH alciuce BETBAMH H OCT-
poit Bepumnoi) JI. JI. CoxosoBcku# onpefensieT eMKOCTb (GOPCHPOBKHU MO
3aBUCUMOCTH: ~ : .

qmaxc
V=W, (1)

@ " KQuaxc/’
rae K — xoaduuyenT, cBA3alHbli C [IQKa3aTeNeM cTeneHd mapabos npu
TOJIbeMe U CTajie NPUTOKA, a TaKXKe cO COPOCHBIMM PacXoiaMmu, B CPeiHeM
pasen 0,85. ITo uccienosanusm B. H. Liuurepa, 510T K03(puiueHT H3Me-
HseTC B LIMPOKHUX Tpeienax.

(107)

Puc. 88. Bojocaus ¢ saTBopamMu Ha rpeGue (6):
@ — KpuBble 06beMOB; 8 — rpaduku mpuToxa H cbpoca.
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C6pocuoii pacxon, no [. JI. CokosoBckomy,
paBeH:

e = KO (122

(108)
Ha ocHoBe panbHefillero pasBuUTHs crnocoba AN
H. H. KouepuHa paspaGoTaHbl CXeMBl PacueToB " p

cOpOCHBIX pacxoJoB AJs YCJOBHH, BBIXOASIIUX
3a npejesbl OCHOBHOH pacyeTHOH 3alauH.

Ilpn yactiuHo cpaboraHHoM Huke HITY mo-
Je3HoM obbeme Bojoxpanuauima A. B. Orues-
CKHI IpefjiaraeT BEIUUC/IATL COPOCHBIE PACXOAB! 10 3aBUCHMOCTH AJIs Tpe-
YTOJBHHKA: |

Puc. 89. Cxema npubau-
JKEHHOTO pacyeTa JOHHOIO
BOZOCMYyCKa.

Tuae = Quane (1 —2y ) (149,

rie V, — pononuntenplbii o0beM, 1eo0XoAUMBIR AT 3amOJNHEHHST BOAO-
XpaluJIuIa 0 OTMETKH HOPMaJIbHO IIOANIOPHOTO YPOBHS, HJM cpaBoTaHHBIR
obbeM. ’ ‘

Ilpu cpaboTke BogoxpaHuauma Ao MepTBoro obwvema V,=V .. Has
YMEHBILEHHn S eMKOCTH (DOPCHPOBKH NpH cOpoce pacxXofloB NPUMEHSIOT yCTa-
HOBKY 3aTBOPOB (LIMTOB) Ha rpe0He BOJAOC/AMBA HJH INPONYCK PacxofioB
uepe3 cH(OHHBIE U JOHHBIE BOXOBBITYycKM. Hamnune 3aTBOpoB Ha rpebue
BOJIOC/INBA [O3BOJISIET CHHKATh eMKOCTb (OpCHPOBKU. Pa3Meprl 3TOro CHu-
JKeHHMs 3aBHCST OT IIOJOXKEHHsI OTMETKH II0pOra BOAOCJIHBA U €ro Iapa-
METPOB.,

Jlnst BblymcieHusi cOPOCHBIX PAcXoJOB HpH [VIYXOM BOJOC/IMBE C 3aT-
BOpaMu (BepXHss [paHb [IPOJIETHEIX CTPOEHKH HaxoauTes Ha ormeTke HITY
(puc. 88), a nopor BogocanBa — Ha otMerke Y MO npH HanojHeHHOM BOJIO-
Xpamuauile) MPHMEHSIOT cllellylolie pacueTHble nocTpoenus. CHayana 3a-
TBOPHI OTKPBIBAIOT [OCTEIEHHO C TeM, YTOObl BCe BpeMs MOALEpIKHBA/IACh

(109)

ortMmeTrka HITY. EMkocTs dopcrpoBkH, Haxonsmascs eoie HITY, Berynaef

B AefCTBAE, KOTAA Qyaue= Quy,» TO €CTb Mocjie YaCTHYHOTO IPOMycKa
naeojxa.
Jns TpeyroabHOro rpaguka nputoka npu JoHHoM otBepctun M. B. [o-

TanoB NpeaoxKuJ rpa(pm( C6p0CHbIX pacXo0oB CXeMaTH3UPOBAaTh B BHAE

HaKJIOHHOH TP AMOH OT HauaJsla NaBOAKA 10 MaKCUMaJIbHOM OpAHHATHI, 4 3aTeM
B BHJle TOPH3OHTANLHON MPAMOH 0 nepeceyeHHs ¢ JuHUel cnana (puc. 89).

§ 3. IlpuGmukenHplii pacyeT peryaHpyoIIero BIHAHMA
BBILIEPACIIONOKEHHBIX BOMOXPAH NI

Perynupyionee BiaMAHHE CHCTEMB! BOAOXP aHUJIHIL HAXOAUTCS CIELHab-
HBIMH pacueTaMd, NPH KOTOPHIX ONpenessioT AoGeraHne Bojbl, GOKOBYIO
NPUTOUHOCTb H PeryJHpYeMyIo eMKOCTb €CTECTBEHHBIX PYCII.

OOuite nosoKeHHs! 0 'HeOOXOAUMOCTH yyeTa BJAMSAHHS BbllLesaexXauux
BOJIOXPaHUJIHIIL Ha TPaHC(HOPMALKIO MaBOAKA H3JIOKEHB! B HOPMaX [IPOEKTH -
poBanus (CHullII-M 7—65).
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Tlpu pacuerax umeer gHayeHue YyeT MECTONOJIOMKEeHHs BONOXpaHH/IHLIA
110 OTHOIIEHHMIO K CTBOPY COOPYXEHHH H HX BO3MOXKHAT CBSI3b, pPacmoJio-
JKeHHMe BOJOXPaHHJIHIL IO OTHOLIEHHIO APYT K APYTY (kackajiHoe, BeepHoe),
cxemaTHsauusi ruaporpacgos NPUTOKA, THMbI COPOCHBIX COOp yKEHHH.

* Paspymienne OAHOTO BOJOXPAHU/HINA KACKALA MOXET BBHI3BATh [leNHYIO
peakIyio paspymeHuil Ha HHKepaCIOJIOKEHHEIX BOJOEMAX.

_ Cnoco6 cyMMHpOBaHHsi OGHEMOB dopcupoBku A. B. Oruesckoro, pe-
KOMEHJyeMblll K pacueTy TpaHC(POPMAIHH TOJOBOABS ISl CHCTEMBI ‘BOJIO-
XpaHUJUIL, UMEET BUA:

] Vo . q .
r =1——'2 r;= LK (110
R * ¢ ‘Wn Pt Q‘Maxc ( )
o criocofy yMHOXKEHHS Kosclxbuuuemoia Tpanchopmanu pacueT BEAYT

[0 3aBUCHUMOCTH: e o
[ o= Ty 55 (111)
rae r; — Ko3a(duirenT, paBHBIH OTHOLICHHIO -%’ﬂ’i { - BOZOXpaHWJIHLIA.

MaKC

O6a ati cmocoGa mpHOIHKEHHBIE.

B. V1. MoKnAK MpPeAJOKu/ ONpeleNsTh koa(xpuLieHT CTOKa NPH OA- ‘

HOM BOAOXPaHHJIHMILE, DACIIONIOKEHHOM Bbllle PacyeTHOro CTBOPA IO ¢op-
MyJe:

14 y <y
fc”—'-'l—ﬁ\’_» (112)
[fe y — mnapamerp, oTpakaiomuii BO3pacTaHue PeryInpyromero BAMSTHUSA
BOAOXPAHMJIHILA N0 Mepe ero NPUOMMKEHHS K pacueTHOMy CTBOpY, paB-

HBlf 1 — (1 —%")"; n=0,75 115 BECEHHUX nosioBopuil 1 n=0;b pns AuBHe-

BhIX [aBOJAKOB: L ,

[Ipy pacriosioKeHUH KacKaja M3 HECKOJBKHX BOJOXP aHHJIHIL Y 3aMbl-
Kalolero cTsopa 1 GOo/bLIOro yucia npyaos B Gacceftne M. A. JKenesnak
pEKOMeH/AYeT OMpele/IATh Peryupyiolee BJIMSiHHE M0 32BHCHMOCTH:

ry= (1 —ZW%‘E> rifafs: (113)

B pacuerax y4uTbIBAeTCS, 4TO TPH Gonpiom Gacceiiie pex: cToK ¢op-

MEpyeTcs He co Beeil mioulaj, a ¢ ee yacT. BOJOXpaHHUIUIIE, Pacloo-
JKEeHHOE 3a MpefieiaMu IIIomaiy (opMupOBaHKs CTOKa, Ha BeIMYHHY pac-
XOJ0B He BiusieT. B 3aBHCHMOCTH OT MECTOIOJIOKEH ST BOAOXPaAHUIHILA
WaMeHsleTesl ero BausiHue Ha cOpocHple pacXOAbL ‘ ‘

Ec BOAOXpaHuuIe ¢ GombIioi eMKOCTHIO opCHPOBKHU pacrojiaraeTcs
Ha OCHOBHO{I pexe B HHIKHEHl 4acTH pojoc6opa M BhIlE MPOEKTHPYEMOro,
TO OHO MOXKET BHI3BaTb yBeJHYeHHe pacxoios cOpoca B CTBOpE NPOEKTH-
pyeMoro BofloxpaHuanma. B stom caydae c6pocHbIe PacXofibl C BHIIIEpAC-
OJI0KEHHOr0 BOJOXPAHUJHILIA MOTYT HAJNOKHTLCA Ha OCHOBHYIO BOJHY
NaBOJKA C He3aperyJHpOBaHHOW 4acT Bojoc6opa. £
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Kak [pOEeKTUPOBAHHE, TaK M _CTPOMTE/LCTBO BOAOXDAHHJIHIL 1eneco-
o6pa3Ho HauMHaThb CBEPXY BHU3. BonocGpocHble COOpYHEeRU HHXepacro-
JOMKEHHBIX BOJOXPAHMJHML{ B 3THX CJyyadX DacCUHTHIBAIOT Ha TIpONycK
cOpOCHBIX PACXO0B BHILIEPACTIONOKEHHDIX BOAOXPaHHUJIHIIL.

I xa5a IX. DKCIUIYATAITA BOXOXPAHUJIAIL

§ 1. 3amaun cay:kObI BRCILIyATAIHI

OrepaTvBHOe YNpaB/eHHe BOJHEIME pecypcaMi BOJOXPaHUJHULL AJIs
[1JaHOBO# OTHAuH, PEXHMa YDOBHEll BEPXHEro M HHIKHEro 6bedoB, mpo-
MycKa TOJIOBONHME M NMABOJKOB Ue€pes BONOXpAHMJIMIIE C yueroM Gesomac-
HOJ paGOTHL COOPYIKEHHt THAPOY3/1a HA OCHOBE JAHHEIX FHAPOJIOTHYECKOTO
TIIpOrHO3a COCTABJISIET OCHOBHOE cojiepXaHHe TeXHHUYECKOH SKCIIyaTaluH
BOJOXP aHUJIHIIL. .

Ha yciosust 9SKCIUIyaTaudH GOJblIOE BJMSHHE OKASEHIBAIOT HaHOCHI,
petep, HCTapeHHE, JIOBbIHl PEXHM, BOAHAs PACTHTEJILHOCTE, reoJIOTHsl,
Tonorpadusi, a TaKxKe TpeGOBaHHst, KOTOPEIE NPEXBAB/IAIOT K PERUMY BOJIO-
XPAHHUJIULL BOJOTIOTPECHTE/IH H BOJONOJL30BATENH :

PasMelieHHe BOJOXPAHHUJIHMIIL Ha peKe (OAMHOUHOE, BEepHOe, KacKajHoe),
BHJ peryJMpoBaHHs CTOKa (CYTOUHOE, HEIEbHOE, Ce30HHO-TOAHYHOE, MHO- ~
roJIeTHee), leJieBOevHasnaueHre (00C/yKiBaHKE OJJHOM OTpacJ/H HJH KOM-
IieKca OTpacied BOJHOTO X03si{iCTBa), pe2KUM OTHauH (MOCTOSIHHAsK rapaH-
TUpOBAHHAs WJM TiepeMeHHas, H3MEHomancs B 3aBHCHMOCTH OT BOJHO- .
oTM TOJa WJHM HAuaJbHOrO HaIoJHeHHsi) OOyC/OBJHMBAIOT pa3jutie B
SKCITyaTalH OTAENBHBEIX BOAOXPAHH/MIL. . ‘

J1sis1 BOKOXPAHHJIHIL KOMIVIEKCHOTO HAa3HAUYCHUA, 06CJIyKUBAIOUX PAX
oTpaciefi BOLHOrO XossiicTBa (OpOUIEHHE, BogocuaGxeHue, OGBOAHEHHE,
prIGOpa3BefieHte, Peunol TPaHCnopT, TeIo- THAPOSHEPTreTHKa) U HMe-
JOLEX OOLIepecy6IHKAHCKOE B COIO3HOe SHAUCHNE, B MEPHOJ MPOSKTHPO-
BaHHs Pa3pabaTbiBAIOT OCHOBHEIE IPABU/IA HCIIONB30BAHUA BOAHBIX pecyp-
COB BOJOXPAHMJIHINA.

TTopsifiOK COrVIACOBaHH{ C 3aHHTEPECOBAHHLIMM OpraHM3aLfAMHU H ro-
CyZAPCTBEHHEIM CAHWTAPHEIM HAJ30POM, a TAaKKe yTBEpHKIEH e OCHOBHBIX
paBWJ HCIIOJb30BAHAS BOAHEIX PECypCOB yCTaHABJMBAIOT Ha OCHOBaHHH
nocraxosiaenus: Copera Munucrpos CCCP. MunucrepcTBa BOXHOTO X034#-
crBa u Mesmopamuu. OCHOBHEIE TIOJIOMEHHS NPAaBHJ MCIOJL30BAHHS BOA-
HBIX PecypcoB paspabarhBaloTCs L/ BHOBb CTPOSIIMXCA BONOXPAHHIIHIL
o6bemoM 6ouee 10 M. 42 mpy HITY 1 MeHblIero pasmepa rnpH KOMILIEKC:
HOM HCHOJB30BAHHH CTOKA K MOMEHTY CA4YH MX B NOCTOSIHHYIO 9KCILIyaTa-
im0, B mepros mepBoHAYaIbHOrO 3aNOJHEHHA BOZOH BOAOXPAHUJIHIIA [10/1b-
3yIOTCS IPABHJIAMH BPEMEHHOH SKCILIyaTalHH. _

Mso/poBaHHble BOJOXPAHU/HIA 00BEMOM MEHEe 10 man. x®, obeny-
XKUBalomue ONHy OTpacib BOZHOrO XO3fI{CTBA, & TAKKE MEJKHEe 03€pa,
NpyABl B KONAHH, HAXOSIIHeCs B BEAEHHH KOJIX030B 1 COBX030B, SKCI/ya-
THDYIOT Ha OCHOBE TEXHHIECKHX HHCTPYKLUHMH H yKa3aHU# COrJIaCHO MPOEKTY
U IUIaHy BOJONOJIb30BAHMA.

s
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OcHOBHBIE 331241 OPraHOB TEXHUUYECKOH SKCIJIyaTalMy H3y4aroT B Clie-
UHaJbHBIX Kypcax SKeIJyaTaldH THAPOMEJHOPAaTUBHBIX CHCTEM, THJIPO-
3JIEKTPOCTaHLMH, CyLOXOAHBIX coopy:xeHHil BopocHabxenus (M. A. Ila-
pos, JI. C. Kyckos, 1. H. ®uekcep). :

OcHOBHBIE TIPaBHJIa HCHOMB30BAHHUS BOAHBIX PECYPCOB BOLOXPaHH/IHIIA
BKJIIOYAIOT CJIEAYIOMIME BOMPOCHI: Ha3HaueHHe; XapaKTepUCTHKA NMPUTOKA
BOJIBI; OCHOBHEIE mapaMeTpbl H MOp(OMeTpHUecKHe M THADPaBJIHYECKHE
XapaKTepHCTHKH BONOXPAHM/IHING; THADABJIMYECKHE XapaKTepHCTHKH
COOpY2KeRHil H 060PYNOBaHUA THADPOY3Jia; PaCUETHbIE [JaHHbIE O BEJIHYHHE
TJIaHUPYEMOH OTHAUM M NPOEKTHHE II0Ka3aTeJNH MCIIOJb30BAHUSA BOLHBIX
pECYpCOB; MOPSIOK HCIO/b30BAHUS BOAHBIX - PECYPCOB BOLOXPAHUJIHILA H
FHJPOJIOTHYECKHX IIPOrHO30B; NPOMYCK BHICOKUX BOJ; 60phba € HaHOCAMH;
rHAPOMETPHIECKOe 06C/y KUBaHHe; HHOPMALHA U ONOBEUIEHHS O BOXHOM
pexume.

K ofmuM 3afauaM 5KCIJIyaTaliy BOAOXPAHHJMINA OTHOCATCS: COCTaB-
JIeHHe U BBITIOJHEHHE €XKETOJHBIX ONepaTHBHBIX IJIAHOB 3KCILIyaTallHH,;
OpraHu3audsi Haj3opa M yXoja 3a BOXOXPAHHJIHMIIAMH H COODYKEHHSIMH;
HabJofienne 3a nepepaGoTKON Geperos, 3aH/eHHeM, JIeIOBbLIMH SIBJICHHAMU
B BONOXDAHMJIHIIE H B HH2KHeM Obede; MPOMYyCK JbJa M IJIaBAIOUMX Tel

yepes BOJOCGPOCHBIE COOPY KEHH S, TEKYIIHil PEMOHT, NPOBEJEHHE IPOTHBO- -

NaBOJOUHLIX MePOIpPHUSTHI; H3MepeHHe OCHOBHEIX 3/JIeMEHTOB BOAHOro Ga-
“ JlaHCa ¥ NPOU3BOJCTBO IIPOMEPOB; yMeHbIIeHHe IOTepb BOALI H3 BOXOXpa-
HUJIHIIA. C .

Tlpu cocTaB/IeHHH NJIAHOB 3KCIUy aTalliH IIHPOKO UCTIONb3YIOT FHAPOJIO-
rMYECKHE IPOTHO3bI, 110 KOTOPHIM BHIYHC/IAIOT BEPOATHEIE CPOKH U BETHUHHbI
NpUTOKA BOABLI B BOAOXpaHuuie. [lis pas/auUHEIX BUAOB PeryJIMpPOBaHHs
cTOKa 3a0/1aroBpeMeHHOCTb IPOrH03a U €ro JeTalu3alis no oTpe3kam Bpe-
MEHH, a TaK:Ke JOCTOBEDHOCTb H3MEHSAIOTCS B LIMPOKUX Ipejenax.

[IpH CyTOYHOM peryJHpOBaHHM IPOTHO3HPYETCS MPHTOK BOJBL IO 4Ya-
cam, IpH CE30HHO-TOIMYHOM TPeGyeTcsi NMPOrHO3 MPENCTOSLIEH BOXHOCTH
MeIKEeHH J1s1 obecrieueHts OTAauu. B ManoBojHble MOIBI pelIalomee 3Haye-
HHE HMeeT 3aTl0JIHEHHEe eMKOCTH B NepHOJ HOJOBOAbS, A/ 4ero Heo0X0AuM
nporuo3 ero otnema. ' o

B MHOrOBOIHEIE TOfBl B NMEPHOJ 3KCIIyaTanuy HauboJbLINe 3aTPyAHe-
HMS1 BOBHHKAIOT MPU NPOINYCKe MaKCHMaJbHBIX PacXO[0B uepe3 BOL0COpoC-
HBle COOpYyKeHHs. [IporHo3 MaKCHMAaJIbHBIX PAaCXOLOB B 3THX YCJAOBHSIX
JlaeT BO3MOXKHOCTb 3apaHee HaMeTHTb IIOPAAOK NIPOBEIEHHA XOJMOCThX c6po-
COB H CpalOTOK €MKOCTH BOJOXDaHHJIHIIA. '

Ilpu sKcruIyaTauMy BOJOXPAHUJHIL MPOBOAAT KaK THAPOJOrHYECKHE
pacyeTHl, TaK U pacuerl peryIupoBaHus ctoka. [Ipu cocraBiennu exeros-
HBIX OMEepaTHBHHIX MVIAHOB JJIS1 PAa3JHYHBIX OTPE3KOB BPEMEHH HEOOXOIMMO
OLIEHHTh TEKYILYIO THIPOMETeOpPOJIOrHYeCKYI0 OOCTaHQBKY H CAeJaTb Ha
ee OCHOBE NIPOrHO3 CTOKa AJIs1 yC/JIOBHH BECEHHEr0O I0JIOBOAbS, JIETHE-0CEH-
HeH MexkeHH; YCTAHOBHTb BEPOSITHOCTb HACTYIVIEHHS AOXKAEBHIX NaBOJKOB
¢ TeM, uToGbl BHECTH HeOGXOAMMEIE NONPABKH B IIPOEKTHHIE NMPOPaGOTKH.

Ilpu sxcm/yaTauHOHHBEIX pacueTax peryJHpOBaHHsA CTOKa Ha OCHOBE
HCIIOJIb3YEMBIX JAHHBIX IIPOMIJIbIX HaGJIIOILGHI/II';I H3BECTHBI BCE€ HCXOJHbIE YC-
JIOBUSI M BapHaHTHl PeryJHpOBaHHsa, pasMephl OpOIIaeMOd IJIOUand HJIH
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MOIIHOCTb 3JIEKTPOCTAHLHHU, TapaMeTphl BOOXpaHUJHIIA H oOfecreueH-
HOCTb OTZauu. TpebyeTcss ONpefeuTb Pe3yJbTaThl PEryJHpOBAHUA. ITH
pacueThl POBOAAT [IPH IKCIAyaTallH B LE/AX: PEIBAPHUTETBHOH OLCHKH
MpaBUJI PEryJIHPOBaHHsl, CONIOCTABJ/IEHH s BbIsIBJIEHHBIX BAPHAHTOB, HCC/IEN0-
BAHMA BBIODAHHOTO BapHaHTa MNPAaBHJI PEryJaHpOBaHHA.

JIs1 pauloHaabHOrO HCMOJb30BaHH s BOJOX PAHUIIHIIL B TIEPHOJ SKCIITya-
tamwuy . A. JI. CaBapeHCKHH peKOMeHAyeT TpPUMEHsSITb peryJ/HpoBaHHe
METOZOM BEPOSITHBIX BapHaHTOB CJEAYIOUMM OGpPasoM.

3a6/1aroBpeMeHHO 3a/1aThCsl OCHOBHLIMH BapHaHTaMH BO3MOXKHOMH BOJO-
XO3SIHCTBEHHOH 06CTAHOBKU 3KCIIIyaTallH BOAOXPAHHJIMING HA pPa3JIHYHbIe
XapaKTepHble JaTHl BHYTPH rofa. BapHaunTsl BOLOX035HCTBEHHOI 06CcTaHOB-
KU BKJIIOUAIOT BO3MOXKHBIE Haya bHbIe HAINOJHEHHS BONOXPAHUIIHIIA Ha 3Ty
JlaTy ¥ pasJH4YHYI0 BOAHOCTb IIpejcTosintero nepuoa. [Ipu sTom 3a HavasbHbIE
HaroJIHeHHsl NMPUHUMAIOT JIMIIb CPEJHHE H3 HECKOJbKHX HMHTepBAJIOB, Ha
KOTOpBIe pas6uTa Best eMKOCTb BOAOXPAHHJIMIIA, 8 BOLHOCTb 3a1al0T B BHIE
cTOKa pasHoii oGecneuensoct (xampumep, 1, 3, 10, 25, 50, 75, 90, 97,
99% ofeceueHHOCTH). . .

Ty KaXKA0ro coOYeTaHHs BO3SMOXKHOI'O Haua/IbHOTO HAMOJHEHUS U Npej-
CTOSILIErO CTOKA 6a/aHCOBHIM® TaGJHYHO-HH(DPOBBIM CIHOCOO0M BBIABJIAIOT
BOOXO3AHCTBEHHBIE IOC/AENCTBUs (BOXOOTAAYH, SHEPTOOTHAYH, HAIMOJHE-
Husi, COPOCH) B MEPHOA O CAEAYIOLIEH XapaKTepHOH JaThl roja.

Ha rpaguke OTK/IaBBAIOT KOOPAMHATHL: 10 OcH abcuuce — oGecneveH-
HOCTb, a MO OCH OpAMHAT — BOJOOTAAUy, SHEProoTAadyy, HANOJHEHHE,
cOpocy. Ha nosyyeHnbix Toukax rpaduka OTMEUaloT HauaIbHbIE HamoIHe-
HHSI, KOTODHIM OHH CcoOTBeTcTBYIOT. [IpoBejieHnbe yepes TOYKH YCJAOBHBIE
KpHBble 00eCeYeHHOCTH OKH/IaeMBIX pe3y ibTaToB perynuposanus A. 1. Ca-
BapeHCKHIT Ha3bIBaeT «POrHO3HBIMH» KPHBBIMH BOLOOTAAY, HANMONHeHUH,
cGpocos (puc. 90). - ; '

Hajuude NpPOTrHO3HBIX KPHBLIX TIOMOraeT CBOGBPEMEHHO MPUHUMATh
HYyKHble MePbl H IIPaBU/IbHO OPHEHTHPOBATbCS B BHIGOpE NpPAaBHJ peryJiu-
pOBaHHs. B NIEPHOL IKCILTyaTauud. ['OJ0BHOE H JApYrue COOPYKEHHs H
MaricTpasbHbIe KaHa/bl PACCUHTHIBAIOT Ha ONPEAeIEHHYIO IPOMYCKHYIO CTIo-
coGHOCTE. Bo Bpemsi 3a60pa BOABI B BOAOXPaHHJIHIE MOJJePKHBAIOT He0G-
XOIMMble YPOBHH, KOJIeGaHHst KOTOPBIX COrIacOBLIBAIOT C OTMETKAMH IOpC-
roB BOA03a0OPHBIX -COOPYKEHHH, NMPOBEPAs HX NMPOMYCKHYIO CHOCOGHOCTb
¥ ee COOTBETCTBHE C [IJIaHOM 3a60pa BOABI, a TAKXKe C YCJIOBHAMYH KOMaH/0Ba-
HHsl 3THX YDOBHEH HaJ OpolIaeMOH MJIOWAAbIO.

[Tpu MalIMHHOM BOAONOABEME BKJIOUEHHE U BLIKMIOUEHHE HaCOCHO# CTaH-
IIMY B 3aBHCUMOCTH OT YCJIOBHH HamNOJIHeHHs BOAOXPAHHJIHINA KOODAHHH-
pylotesi 0coGblMH NpaBuaMi. EKerofHo ycranap/ivBaioT (DaKTHUECKHH
CPOK OTKDBITHSI KaHAJIOB H CPOK HepBO NOJaud BOLbI B XO3SHCTBA.

Onepauuu 1o 3a6opy BOABLI B COOTBETCTBAHU C yTBEPKAEHHBIM B Mpo1ecce
9KCIJIyaTalUH MJaHOM IPOBOIMT A€XKY PHBIi JUCHeTyep, KOTOPHIE OTBeYaer
32 BHINOJIHEHHE X0351HCTBEHHOTO J1aHa. B yC/10BHSIX KOMIVIEKCHOTO HCIIO/b- -
30BaHHs BOJAHBIX PECYPCOB yNpaBJeHHe BOLHLIX PeKHMOB obeclieuuBaeTcs
CTPOrHM NpPHMEHeHHeM MpPaBHJ JUCMETYEPCKOTO PEryJIHpOBaHHSI.

[TpaBuJsia AHCNETUEPCKOrO PEryHPOBaHHs pa3pabaThBaloT NMPH COCTaB-
JIEHUH TIPOEKTa H yTOUHAIOT NPU H3MEHEHUH YCJOBHH paGOTHl BOAOXpaHH-
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Puc. 90. TTporHoaHse KpHBHIE O6eCIEUeHHOCTH:
@ ~— KOHEYHBIX HamnosHeHH}; 6 — nedMIUTOB BOACOTAAYH} 8 — XOJOCTHIX COPOCOB.

JHIIa HJH cocTaBa BojomorpebuTesell H BOAOHCNONb3OBaTesIell, a TaKkKe
0 Mepe HaKOIJIEHHS 9KCIIyaTallHOHHOTO onblTa. JHcIieTuepckue npaBuia
BXOAAAT B OCHOBHEIE NOJIOXKEHHS NPAaBHJ HCIOJb30OBAHHs BOAHBIX PECyp-
COB BOJOXPaHHJIHINA», H3MeHEHHe KOTOPLIX MPOH3BOISAT TOJBKO C paspelue-
HUST MHHHCTepCTBa BOJHOrO XO3fHCTBA H MeNHOPAIHH.

XapaKTepHCTHKaMH MJiaHA BOZOXO35HCTBEHHOrO HCIIOJb30BaHHSA BOJIO-
XpaHHJHIIA HAa TEKYIUH H INpelCTOSIUH NepHOALl BPEMEHH SBJISIOTCA
BEJTHUHHBI: : :

rapaHTHpOBAHHOM OTJau# Ha BOAOCHaGKeHHe W OpOLIEHHE;

CYZOXONHbIX, CAHUTAPHAIX H HHBIX NONYCKOB CPENHECYTOYHBIX H MHHH-
MaJIbHBEIX B Ipefenax CyToK; , :

3a6opa BOIBI HAa BHIPaGOTKY 3JEKTPOIHEPIHUH. g s

BrinosHerye niana 3aBHCHT OT HAJIMYHS 3amaca BOAL B BOJOXPaHH/IHLIe
HAa NIPOTSIKEHHH rofia, pa3MepoB TEKYIIero NPHTOKa HJIH AOCTOBEPHOro -
POJIOTHYECKOTO MPOTHO3a, OXKHAAeMOro B NPEACTOAMIMHA NEepHOR, H HYXA
HapojHoro xo3siicTBa. OrpaHuueHHs, HajaraeMsle Ha paGOTy OTHEeJbHBIX
COOpPY2KEeHHH, HCXOAAT M3 TpeOoBaHHH 6e30MacHOCTH H COXPAHHOCTH CO-
opyzxeHH#, 60pb6H ¢ 3ausieHHeM BOJOXPaHHJIHILA. :

- IIpumeHHTENBLHO K OTIEJIbHBIM BOLOXPaHHJIMIIAM yCTaHABJMBAIOT Orpa-

HHUEHHs PAaCXOHOB BOAB, cOpachbiBaeMbIX 4Yepe3 COOpYIKeHHe B HHXHHMH
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Obeth B 3aBHCHMOCTH OT DA3/IMYHBIX YCJOBHH; OrpaHHYEHHA aMIJIHTYABL
CYTOUHOrO H HeJleJbHOro peryaupoBanus Ha ['2C no ycaoBusaM cyzoxonct-
Ba, OpOLIEHHs, PHIGHOrO XO3SIHCTBA; OrpaHHYEHHsl IJyOMHBI WJIM HUHTEH-
CHBHOCTH CPa0OTKH BOJOXPAHHJ/IHINA IO CAHMTApHBIM, CYNOXOILHBIM, pHI-
60X03AACTBEHHBIM H IPOYHM . YCJOBHSAM. ' :

B noJioxeHHH O MOPsAKe HCNOJIb30BAHUS BOAHBIX PECypCcoB BOZOXpa- |
uua, PCPCP ykasbiBaercs, 4To npaBHJ/a AUCIETYEPCKOrO peryJ/HpoBa-
HHS JOJIKHBI IpenycMmaTpuBaTh «OrpaHuyeHyVe MJH IPEKpalleHHe BOJO-
Mnojlaydl NpH HACTYIVIEHHH YCJIOBHH, BBIXOAAIIMX 32 IPaHHUILI NPHHATOH
JUIS1 JaHHOTO NOTpeG/IeHNs UK IPYIIEI NOTpeGHTe el pacUeTHOM HaJeKHO-
ctd Bogoodecnedenys». OTCTYIIeHHsT OT yTBEePKAEHHBIX IPaBHJI AHUCIIETYEp-
CKOro peryJ/IMpOBaHHs HONMYCKAlTCs NPH YCJIOBHH COOTBETCTBYIOLIMX CO-
rJIacOBaHHUI U paspelleHHH 0 CyIeCTBYIOMWEMY N10J10KeHHI0. Pacxonosanue
OTHOCHTE/JBHBIX H3OLITKOB M pacnpesie/ieHue BOAONOAAYH B YCJIOBHUSIX OTHO-
CHTeJLHOTO JedHIHTa MeXAY OTpacafaMH BOAHOrO XO3SfCTBa NMpeRycMaT-
puBaeTcsl NpaBHJIAMH JMCNETIEPCKOrO PEryJaHpOBaHHS.

IIpu cocraBsieHHH IJIAHOB KOMILIEKCHOTO HCNOJIb30BAHHA BOAHEIX pe-
cypcoB Hcnoab3ytores OBM st TOro, 4To6B! OCYHIECTBUTH ONTHMH3ALHIO
B SKCILIyaTalMOHHBIX pacyeTax U NPOEKTHBIX NpopaGoTKax.

Ilpu runposHepreTrke, BXOAsIIEH B KOMIUIEKC, TPeGOBaHHS -HAa BOAY .
CBA3aHbl C HANOJHEHHSMH BOJAOXPAHHJIUING H YDOBHSIMH HHXKHero Gbeda.
Brinep:xuBaercss pexXuM CaHHTapHBIX MONYCKOB, a TaKxkKe PacXOJOB BOJIHI,
cOpachiBaeMbIX B HUXHHEI Obed 1151 obecnevenust GecnepeGoiiHON paBOTH
IIPOMEIIJIEHHEIX H KOMMYHQJIbHEIX BOZ03a00pOB, PACIOJNOKEHHBIX HHIKE
no peke. OrzenbHble OCOOEHHOCTH B paboTe BOXOXPAHHJIHINA HAKJAALBALT
CYJOXOICTBO, HEJEIbHOE H CYTOUHOE peryaupoBanus. Ilogpo6Ho paspaGo-
TaHHblE NPaBHJIa JUCIETYEPCKOrO peryJ/HpOBaHHs MO3BOJSIOT YNPABJSThH
paboToit BOAOXpaHUIHIA HauboJ/1ee TeXHHYeCKH IPaMOTHO H S3KOHOMHUECKH
BBIMOZHO. :

§ 2. Mucuneruyepcrue rpadurn

Jucneruepckue rpaduku COCTaBASIIOT B TeX CAy4asiX, KOTAa CBEpPX IO-
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CTOSIHHOU rapaHTHPOBaHHOH OTAAUH NOTPECHTENb MOKET C MOJb30H OCBOUTH
H3JIMIIKH BOABI, 0Opasylomyecss B pas/MuHble MEPHONBI M TOMEHL.
CocraBJieHHe JHCTIETUEDCKHX IpadHKOB MO3BOJSIET: YAOBJIETBOPHTH ra-
PaHTHPOBAHHYIO OTAady, CHH3UTb HJIH MPEKPATHTh XOJOCTHIE COPOCHI,
obecneunTh GesaBapuiinyo paboty coopy:xenuit. Cozgaiorcs yc/aoBHs Goee
3¢peKTHBHOTrO HCIOJMb30BAHHS1 I10JI€3HOH eMKOCTH BOAOXPAHHJIHIILA HE TO/b-
KO ]/l MOJJIepKaHKsl rapaHTHPOBAHHON OTNauH, HO H /ISl PeryJTHPOBAHUS
BEICOKOTO CTOKa. :
CesoHHast HepPaBHOMEPHOCTb OJOBOTO CTOKA I/ PEK C MOJIOBOAbEM
B BECEHHMH MJ/MI JIETHHI NEPHOMBI [I03BOJISET COBMECTHTD (DYHKLHMH PeryJiu-
pOBaHMsl BBICOKOrO M HH3KOrO CTOKOB B OAHOH moJe3HO! emKocTH. [Tpu
yCTORUMBOM BHYTPHIOJIOBOM DaClpene/eHHH CTOKa K Hauajy [MOJOBOAbLA
eMKOCTb cpafaTbiBaeTcsi H CBOGO/HAS €€ YacTb NpefHasHayaeTcs AJs pery-
JIMPOBaHHsI BBICOKOro cToKa. OfHOI 1 TOi Ke eMKOCThIO yaaeTcs 06eCleunTh
rapaHTHpPOBAHHYIO OTAaYy H yBeJHUHTL Of0mee HCHONBL30BAHHE BOJIEI
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3a CyYeT MOIOJHHTENbHOH OTJaud, BHIBBAHHOH HaJHYHEM H36LITOUHOrO
CTOKa. | , :

[Ipu 1MBHEBOM XapakTepe PEYHOro CTOKa U HEMOCTOSHHBIX CPOKaX Mpo-
XOXKJIeHHS MTaBOJKOB, coBMenlene (yHKIUE peryaupoBaHHtst HUSKOIO U BhI-
COKOro CTOKOB OHOH €MKOCTbIO HeBO3MOXHO. B atoM cayuae mosesHas

. €MKOCTb BBIMTOJIHAET TOJbKO QyHKIMIO PEeryJIHPOBaHUS] HU3KOro cToKa. EmM-
KOCTb [/l peryJIMpOBaHUsA CTOKa IOJIOBOJAbS HA3HAUAETCS OTAEIBHO OT
noste3noi. Mcrnosp3osars NONOMHUTEJBHYIO BOLY CBEPX IapaHTHPOBAaHHOH
MPOEKTHOH OT/aYl MOXKHO JIUIUb B OFPAHMYEHHBIX Npefenax.

[ToBbimeHHe OTAAYH U3 BOAOXPAHHJIHIA B MHOTOBOZIHEIE IEPHOIHI CBHILIE
rapaHTUPOBAHHOH N03BOJsAET YBEJIHUHTh IJIOIIALb OPOIIEHHS IPU HAJHUHK
MOJrOTOBJIEHHOH CETH KaHa/J OB HJH TPYOONPOBOAOB Ha JAHHOH IJO-
majy.

I1s ynpaBsaeHus paGoToff BOAOXDaHHMJHLIA NpPH INEepeMEHHOH OTAaue
CTPOAT KOHTPOJIbHBIE JUcIIeTYepCKUE rpaduKH AMs SKCIayaTaluyl BOLOXpa-
HHJIMIIA. ‘

Iucneruepckuit rpauy — OAMH U3 OCHOBHBIX DYKOBOASIIUX JOKYMEH-
TOB 3KCIJIyaTalMOHHO cy:KObl. [1o rpadukam nopaercs Boja B OTAeNbHBIE
CEe30HBI TOfla NpHU PasJUUHLIX YCJIOBHSAX BOJHOCTH: NOBBIIIEHHOH, cpenHeit
1 HHU3KOH. _

Iucneruepckuii rpadguk CTpOAT B KOOpAHHATaX: OCbh abCIUCC — BpeMs,
OChb OpAHHAT — OGbeMH! HaNOJIHEHH i UJIH BbIcoTa (0T™MeTKH). [Tpn KoMnJekc-
HOM HCIOJIb30BAHUU CTOKA AUCIETUepCKUll rpadHK NOMOJIHSIOT ClelHatb-
HBIMH yKa3aHMsIMH. [IpH HH3KHX CTeNeHAX PeryJupOBaHHS CTOKa, KOria
HamnoJHEeHHE BOJOXpaHuauia ofecnedeHO, AHCMETUEpCKHEe rpaduku
HE COCTaBJSIOT.

Iucneruepckuii rpadiK COCTOMT M3 CEPHUM KPHBBIX, JEJSAMHX eMKOCTb

BOJOXPAHHUJIHINA Ha OTAeJbHble 30Hbl. JIMHUAMH RHCIETYepCKOro rpapuka
€MKOCTb BOAOXDAHUJ/IMIA MOApasfiesseTcs Ha YeThlpe OCHOBHLIE 30HEI
[OJIHOH H36BITOYHON OTAAYH ¢, H3OLITOUHOH OTAauH B JHala3oHe §,>q>>(,,
rapaHTHpPOBAHHOH OTHauH ¢, IepeGoiHOH (ypesaHHOl) oTaaun ¢<lq.
OrpaHuYMBaIOIIKe TH 30HBI JHHHUH HashIBAIOT NPOTHBOABapUHHLIMH, TIPO-
THBOCGPOCHBIMH, IPOTHBONEPEGOHHBIMHU. )

Wasunaa MTUIIa o~NACTHAUIT I )1823Y0 ¢ DD’T‘DD? IUQV{\” herrva I/' on qﬁn’ruu\
Aamxiaan JAHHHA COCTOHT M3 ABYA BCTLCH \HAKCIVICHAR « CpavlOTRKi),

[IpH Ce30HHOM TOAHMYHOM PeryJHpPOBaHHH CTOKA €XKErojHo cpabaThiBaeTcs
BCSl MOJIe3Hast eMKOCTb 10 OTMEeTKH YPOBHSI MepTBoro o6beMa. [Ipu MHOro-
JIeTHEM DEryJ/IMPOBaHHUH CTOKA €XKerojHo cpabarbiBaercs TO/IbKO YacTh MO~
JIe3HOH €MKOCTH 10 OTMETKH €KerofHoro NpeinaBOfOYHOTO YPOBHA.
[TporuBonepeGoOfHbIe JUHUHE OTAEJAKT 30HY rapaHTHPOBAHHOH OTAauH
OT 30H ype3aHHOH W U3GHITOYHOH OTAau. BeTBb HAKOIJIEHHA OYepPUHBAET
BepXHMe rpaHHIbl 06beMa BO3MOXKHOH aKKyMYJISILUH CTOKa B NEPUOA I0-
J0BOAbS. PaccunTeBalOT NpOTHBONEPeOOHHbIE JIHHUH 110 CTOKY JIET 3ajau-
HOfi ofecneueHHOCTH. [1o BeTBH cpaGOTKH YTOUHAIOT pEXHUM cpalOTKH B
MeskeHb. QOpMEL AHCTIETUEPCKUX TPabKKOB [/ CE30HHOrO PEryJHPOBaHHS:
U TIOJIOXKEHHe Ha HMX NPOTHBONEpeGOHHOH M IPOTHBOCOPOCHOH JIMHHH
ONPENENSIOTCH TJIYGUHON Ce30HHOrO DEryJHpOBaHHs CTOKa, XapaKTepom
BHYTPHUIOJ0BOIO PACNpefeneHHs CTOKA, COOTHOLIEHHEM MEXKIy rapaHTHpoO
BAHHOH M U3OLITOUHOH OTAAaYaMH. :
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[Ipy nocTpoeHHH AUCNETYEPCKOro rpadhiKa yUHTHIBAIOT CPOKH HACTY I1/le-
HHU$ TaBOJKa PaHHEro M MO3JHEro naBojKa ([0JOBOABS); CTENeHb COCpelo-
TOYEHHOCTH II0JIOBOAbSl (PaCTAHYTOe, APYIKHOE).

IIpuHUMIBI TOCTPOEHHS M pacyeTa QMCIETUePCKHX rpadukoB paspaGo-
tansl C. H. Kpunxum nu M. @. Menkesem, I1. A. JIanuuesniM, B. A. BaxTu-
apoBeIM. MeTonHKa noctpoenus gucnerdepckux rpadukos mo C. H. Kpun-
komy H M. @. Mengesno caenyrormasi.

BepxHioro oru6aromiyio BeTBell HaKOIJIeHHs U cpabOTKH BOAOXpaHUIHUIA
NPHHHMAIOT 3a IPOTHBONepeGOAHYIO JHHHIO IHcIeTyepckoro rpaduka. Ipu
[apaHTHPOBAHHOH OT[aue, €C/IM I[0Je3Hass eMKOCTb BOJOXPAaHMJIMINA 3a-
NOJIHAIETCA NpPeesbHO HH3KUM NOJIOBOAbEM, €€ MOXKHO €XKerofHo cpabaThi-
BaTh INOJHOCTHIO. IlpM HasMuum c6pOCOB HeT HEOOXOLMMOCTH HAUHHATb
3aroJIHeHKe ¢ HayaJa [osoBoabs. [lepeGoii B oTRaue MOKET ABUTBCA CJIE-
CTBHEM ABYX IPHUMH. HEJOHATOJHEHHs] BOXOXPaHHU/IHIIA H HU3KOrO MocJie-
AYIOLIEr0 CTOKa IO OTHOIIEHHIO K DacyeTHbIM BesHuuHaM. [loTpeGHOCTDH
B COXPaHEHWH NepeXOAfAIHNX U3 rOfa B IOJ 3aracoB BOJALI BO3HHKAET B TOM
ciyuae, Korja NpH rapanTHpOBaHHOH OTJaye ONOpOXKHEHHOe BONOXpPaHHU-
JIMIIe He 3aNO0JHSIeTCs: 10BepXY OJHHM MaJIOBOJHBIM MOJIOBOIABEM H €XKerof-
HOe OIOPOXKHEHHE HekKeNaTesbHO.

Ilpu BOSHHKHOBEHHH YrpO3bl NpexKIeBpeMeHHOH cpaGoTKH BOJOXPaHH-
JIMIIa rapaHTHPOBaHHaa oTaaua cHukaercs Ha 20% . Ecau cospaercs onac-
HOCTb HE BBbIZEpKaTb M cOKpauleHHYIo Ha 20% oTnauy, To ee yMeHbIIAIOT
eme Ha 20%. .

Tlepexon K orpaHuyeHHOMH OTAaue Ha3HAYaeTcsl TOrAaA, KOrJa NpH CTOKe
pacueTHO! 06eCNeUeHHOCTH 3amac B BOJOXPAHMJ/IMINE OKa3LIBATCS HENO-
CTATOYHBIM i1 GecriepeoiiHoli paGoThl 10 Havasa CeMYIONEro NOJIOBOLLS.

['panunsl obsacTH orpanHyenHol OTAauM CTPOST B BHIE ABYX JIHHHIL,
IlepBasi 3 HUX ompezessieT HeOOXOAMMOCTb NEpexofa K PACcXOLY BOMEI,
pasHoMy 80% rapanTupoBaHHON OTAaud, 30HA OrpaHHYeHHOH OTJAuH,
paBHoit 80% rapaHTHPOBaHHOI, NOSIBJASIETCS I0C/E TOTO KaK B TeYeHHe
NpeabayIero neprHoja BEIIBUTCS TEHIEHIIHsI K MaJOBOJHOCTH roja, a 30Ha
nocJieyomeH OrpaHu4eHHOH OTZauM — I10CJe TOro KaK BBIICHUTCS OT-
CYTCTBHE B TEKYyLIEM I'OAY OCEHHHX MaBOAKOB.

TlocTpoenne BeTBH HAKOIUIEHHS! NPOTHBOCGPOCHON JIMHHM MPOBOAAT
N0 CTOKY MHOTOBOJHOTO 110J10BOAbA. OuepTanne mpoOTHBOCGPOCHON JIMHHH
COOTBETCTBYET HHUXKHeH orubaromiell HaKOIJIEHMil BOAOXpaHMJuIIa. B 3a-
BHCHMOCTH OT COOTHOIIEHH MEXAY eMKOCTbIO BOAOXPAHHIHIILE H MHOT'OBO/I-
HOCTBIO TI0JIOBOABSI BO3MOKHBI 1Ba BADHAHTA OUePTAHHsI IPOTHBOCGPOCHO
Juann. TIpu nosHo#t oTmaue M ONOPOKHEHHOM BHayase BOAOXDAHHJIHIIE
yhaercst u36exaTb XOJIOCTBIX ¢6pPOCOB B MHOTOBOLHOE IOJOBOIbE.

BeTBb HaKOIJIEHHA NPOTHBOCOPOCHOH JIMHHH NPEACTaBJsieT cOGOH Xof
3anoJiHeHHsT BOLOXPaHUJHIA B MHOTOBOAIIOE TIOJIOBOJIbE U OTBEYACT YCJIO-
BHIO, UTO NPH paboTe™t MOJHOH OTAauell BOLOXpaHUJIHIIE OKa3hBAETCS 3a-
NOJIHEHHBIM B KOHIIE TOJIOBOAbSA.

Bersb cpaGoTKH OTBeuaeT ONOPOXHEHHIO B HauGO/ee MHOTOBOAHYIO
MeXKeHb NP paboTe ¢ noJHoi otnaves. CoBMeneHHe NPOTHBONEPeBOHHOM
# IPOTHBOCOPOCHOH JIMHKMH JHCNETUePCKOro rpadiKa He BCEriia BO3MOIKHO.
Ecnn npu cesoHHO-rOAMYHOM peryJHpOBAaHUU CTOKA 30HbI rapaHTHPOBAH-
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HOH U NOJIHO¥ M3GHITOYHON OTHAU He mepe-
CEKalTCsl, TO 3aJjauH pPeryJMpOBaHHS BhHI-

BpPEMEHHO.
7 [Ipu MHOrOJMIETHEM DEryJHPOBAHHM CTO-
) Ka exerojHas JHCNeTYepcKasi cpaboTKa
A COCTaBJISIET TOJILKO YacTh TOJHON eMKOCTH
o e Bofoxpanuauma. Huxusas soHa He cpaba-
TBIBAETCSI H COXpaHAETCA KaK INepeXxopsd-
IHUA 3anac Ha cJayyall HaCTyNJeHHS psna
MaJIOBOJHBIX JIET. -

BosmoxkHO, 4TO mpoTHBOCGpOCHAs JIH-
HUsI TIPOXOAMT Ha BCEM IIPOTSKEHHH BHILIIE
npgTHBonepeéoﬁHoﬁ, 30HLI rapaHTHpPOBAH-
HOH M TOJHOH OTHay He IIepeceKarorcs,
TOrAa ofe 8afiayd peryJHpoBaHus BHINOJHMMBL. Ecin nporusonepeboiinas
JIMHHUS JHCIETYEPCKOro rpadguka pacmnosaraercs BBILE HPOTHBOCOPOCHOI,
TO MOJIyYaeTCs NPOTHBOPEUHE MEXKIY DPeryJHpOBaHUEM HH3KOIO M BhLICO-
KOro CTOKOB, KOTOpOe BCErjJa pelllaeTcsi B NOJb3y NPeIOTBPAlleHHs nepe-
Goes. _ ‘

a5t nocTpoenus NpOTHBOABAPHHHON JHHMH JLHCIETYEPCKOro rpaduka
MaKCHMaJ/bHbIE Pacxoibl 6epyT BO BXOJAHOM CTBOPE BOJOXPAHH/MINA, TIPH
pacueTe HCIO/B3YIOT OOBEMHYIO XapaKTEPUCTHKY BOJAOXPAHH/IHIIA H KPH-
BLIE CBSI3H MEXNY YPOBHSIMH H COpOCHBIMH pacxonamH. ITpoBogsT pacuer
TpaxchopMalKH MOJIOBOJbS IPH Pas/IMUHBIX JJIHHAX BOLOCSHBHOrO hpoHTa,
83J1al0T ' YCJOBHS AJIs NMPONYCKa BBLICOKOTO CTOKAa MHOJIOBOABSI, TapaHTH-
pyHOli€ COXPAHHOCTb COODYXKEHHMH H OOeclieueHHe rapaHTHPOBAHHOH
OTnauH. ’ o

ITpu pacuere npumensioTca TabauuHO-IHPPOBLIe Ga1aHCOBLIE HIH Ipacdo-
aHaJHTHYECKHE CTOCOGH pelleH s ypaBHeHHs BogHoro 6amnanca. Ms yeaosuir
SKOHOMHKH BLIGHDAIOT IUHPHHY BOAOCHHBHOrO (DpOHTa TaKHM o6pasom,
uTOGEI JINHHST HAKOMJIEHHS] IPOTHBOABAPHHHON JIMHHH JHCIIETYEPCKOrO rpa-
(prka xacanach npoTHBONEpeGOIHOl THHUM B HHKHEf! YacTH, a GOpCHPOBKa
YPOBHEH He NpeBHILaja 3aJaHHYIO BEJHYUHY. . -

~ Ha pucynke 91 npusesen o6y BAJ AUCIETYEPCKOro Tpaduka ¢ pas-
JIHYHBIMH JIMHUSIMA M 30HaMH OTJauM. B KaxIEll MOMEHT BpeMeHH 3amac
BOJ(bI B BOIOXPaHHJIMIIE MOXKET ObITh HaileH 110 06BeMHOM XapaKTepUCTHKE,
a pacxof OTAAuH — I10 COOTBETCTBYIOWIEH JMHUH JHCIIETYEPCKOrO rpaduKa.
. TI. A. JIanuuessiM paspaGoTaHa METOAMKA NMOCTPOEHHs AUCIETYEPCKHX

(KOHTPONBHEIX) TpaPMKOB HA MaKCHMAJbHYIO H NEPEMEHHYIO OTauH npu
CE30HHOM DEryJ/NHPOBAHHH CTOKa.

MEXNCEHS

Puc. 91. O6muit Bup nucmerdepe-
Koro rpaduxa:

I —'sona rapantuttnoit orpaum; Il —

80Ha TMOJHOA H3GLITOYHOH OTAAYH;

11 — S0Ha H36bITOYHOM oTRauM; [V-=
30Ha ypesaHHON oTAauH.

§ 3. HaGmonenusa 8a cocTOAHIEM Bop,éxpannmma'

- IlpaBusipHas sKcnsTyatauys BO MHOrOM 3aBHCHT OT XOPOLIO NOCTABJIEH-
HBIX HaGJIIOfeHHH MO YYeTy IPHTOKA M pacxoioBaHHs Boabl. Hakomienue
AAaHHBIX O BOAHBIX pecypcax B NEPHOA CTPOHTE/IbCTBA M KCILIyaTal|H 1103-
BOJISIET YTOUHHTh NPOEKTHbIE NIOKA3aTeJH. ‘ -
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Yuer npHTOKa M pacXofOBaHHsA BOAbl M3 BOJOXPAHHJMILA NPOBOZHT
9KCI/IyaTallMOHHBIH MepPCOHaJ Ha OCHOBe AeHCTBYIOMU X HACTAB/IEHHH H yKa-
3anuit 'mapomereocnyx6el npu Coere Munncrpos CCCP.

Ha6mofenusMd ycTaHaBJHBaeTcs 6anaHc NPHIOKA H pacXOfa BOZBK
U3 BOJAOXPAHHJIHINA Ha Kaxk[blH MepHOJ BPEMEHH.

C rujpOMeTpHYECKHMH COODYXKEHHSMH B BepXHeM Gbede yBsi3BIBAIOT
XapaKTepHCTHKH BOAOXPaHHJHIIA. KonuyecTBO MOCTOB H CTAHLMH AJIS THA-
POMETPHUECKOTO H IHIPOMETEOPONOrHyecKOro OGCIyKHBaHHs Ha3HAYaT
npu pa3pa6oTKe NPOeKTa BOAOXPAHUJHIIA U YTOYHSIOT IPH SKCILTyaTalHH.
Pasmemenye HHGOPMaLHOHHEIX BOOMEPHBIX MOCTOB 8aBUCHT OT OUEPTaHMUS].
¥ pasMepoB BOZOXpaHHaMIIA. )KenaTelbHO MMeTb AJisi BCEX BOLOMEPHHIX
[OCTOB €IMHYIO OTMETKY HYJs rpadHKa. _

K OCHOBHBIM T'MAPOMETPHYECKHM COOPYIKEHHSIM OTHOCATCS: FHAPOMET-
pHUeCKas CTaHUUsI BO BXOZHOM CTBOPE BOJOXPaHMJHINA, 0GOpYHOBaHHAs
CaMOMHCIaMH, H BOJOMEpHbIE NOCTH Ha GOKOBBIX NPHTOKAX. T

CaezneHHA 0 HAMMUYHOM Oo6BbeMe 328 KaxKIbIH NepHOJ BPEMEHH ONpeJe/IsiioT
MO0 cpefHeMy YPOBHIO BOZOXpaHu/mma. Ha Bopoxpanuaumax GOJBIIOH
TpOTs2KEHHOCTH YCTaHABJHBAIOT HECKOJILKO BOJOMEDHBIX NOCTOB, NAIOMHMX
BO3MOKHOCTb M3MEPHTb NPOROJIbHBIE NpodHIn Bofoxpanuauma. Oxun Bo-
JIOMEPHBIH MOCT pefHa3HAueH JJ/17 H3MEPEHHsl YPOBHEH H PaCXO/0B HUKHE-:
ro Gbeda.

VYuer pacXofOBaHHs BOJbI H3 BOIOXPAHUJIHIIA OCYUIECTBISETCS MIPH MO-
MOIIY TAPUPOBAHHBIX COOPYKEHH I HJIH yCTAHOBJIEHHBIX HA HUX BOJIOMEDOB.

TuapOsIOrMueckHe M - MeTeOpOJIOrHUecKHe HaG/IONeHHs  Ha KPYIMHBIX
BOJOXPAHHMJIUILAX [POU3BOAAT Opranbl I'HApOMETeoCTy KOHI. ) _

'Ha maJIBIX BOIOXpaHHJIMIIAX, SKCIUIyaTHPYeMblX B HHTepecax TOJb-
KO OIHOH XO3sIHCTBEHHOH OpraHM3alMH, 06OOHIeHHe BCeX MaTepHAJIOB IMO-
BOJOXPaHUJIHILY BeLyT OPraHbl 9KCHIyaTalHH. -

Jl1s c60pa U mepenauy CBeIEHMH M ONOBelleHU# BOLOXPaHHIHIIE 060~
PYAYIOT JIHHHAMH CBSI3H. [IyHKT ynpaB/ieHHs1 HMeeT ABYXCTOPOHHIOIO CBSI3b-

_C OCHOBHBIMH BojonoTpeCutensamu. Ha KpyNHBIX BOXOXpaHHJHIIAX Opra-

HU30BaHA CHCTEMa OIMOBELIEHMsI OpPraHH3alui M BENOMCTB 0 pa6oTe BOJO-
XpaHUJHLA U O NPEICTOAMMX H3MEHEHHAX B OTHACJNbHBIE NEPHOMBL.
ITopszi0oK mponycKa MOJOBOAUH U MaBOAKOB Ha KPYIHBIX BOAOXPAHUJIH-
AX, a TAKXKe H3MEHEHHsT B PeXKUMe HX paboThl, CBA3aHHbIE C MOHHKEHHEM
WJIH TIONBEMOM yPOBHEH BOJHI, 3aTParuBaloT MHTEPeCHl HACeJeHHs U MPOHU3-
BOJCTBA B paifoHaX GeperoBo# MOJIOCH BOIOXPAHHJIHIN H HA PeKe HHKe THJ-
poyana. Ec/iu BOSHHKAIOT HeNpeBHeHHbIe 0GCTOSATeIECTBA, YTPOKaIOHe:
6e30IaCHOCTH ¥ COXPAHHOCTH OCHOBHEIX COOPY2KEHHH, H3MEHEHHIO peXKHMa
B pafoTe THApOy3/ia MPOTHB MPEIYCMOTPEHHOTO IJIAHOM, JIHLA, OTBETCT-
BEHHbIE 3a SKCIUIyaTALHIO, OMOBEIAOT H NpefyNpexfaT rocyapcTBeH-
Hble Opranusauuy (0 IpONyCKe NMaBOAKOB H HEOOXOJMMOCTH NpOBEAEHHS
MepONpHUSTHs N0 0XpaHe Hacesenus1). O npeacroamux c6pocax, €caid OHH
6/M3KH K TPeIenbHEM, 3a6JarOBpeMeHHO CTaBAT B U3BECTHOCTh TOCyAap-
CTBeHHBIe OpraHbl PaHOHOB, PAcCIOJOXKEHHBIX HHXXe BOJOXPaHHJIHIIA.
Oprassl 9KCIUIyaTallly IIPOBOAAT BOAHOGAIaHCOBbIe HabonenHs . [1pu-
XoApas yacTh GaJsiaHca BKJIOYaeT OCalKH, IOBEPXHOCTHHI H MOA3EMHBIH
IPUTOKK BOLBl B BOJOXPaHHJ/HMmA. Pacxognas 4acTb COCTOMT H3 8a6opa
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BOJbI HA IPOM3BOJCTBEHHBIE HY Kb, (PH/IBTPALHIO, HCApeHHe, MOA3eMHbIH
‘OTTOK U COPOCHEIE PACXOZHI.

Yuer GuabTpaulu HEOGXONUM U JJ151 06ecneyeHns COXPAHHOCTH COOPY-
JKEHUH, IVIOTHH U JaM6 06Ba/oBaHusA. B cocTaB HAGMONEHHE BKAIOYAIOT
HMBMEpeHHs Nbe30METPHYECKUX YPOBHEH B PA3/IHYHBIX MECTAX COODYIKEHHI.
B mecrax BBIXOa (DHIBTPAMOHHBIX BOJ yCTaHABJIMBAIOT BOLOC/HBEL CH-
-CTEMaTHUECKH NPOBOAAT HaG/IIOAeHUS 32 XOAOM 3aUJIeHHsI BOLOXPaHUJIHIIA.
B mensix 6opbObl ¢ 3amjeHHeM NaBOAKM MPOMYCKAlOT MPH MOHHIKEHHOM
YPOBHE BOJOXpaHHJIMINA, & NMPOMBIBKY HAHOCOB BENYT IIyTeM MPONYCKa
‘COCPEeJIOTOYEHHBIX PACXOJ0B Yepe3 JOHHbIE OTBEPCTHA.

Tlo mepe 3anJieHus KpuBas NOANOPa NEPEMEIIAETCS N0 TEYEHHIO H 06D
‘@MHasl XapaKTEPHCTHKA BOLOXPAHU/IUINA NEpeCTpauBaeTCs. - A

Exxeronno mocse npoxoxieHus NOJIOBOAbA UK B YCTAHOBJIEHHBIE CPO-
'KH yTOUHSIOT KpHBBIE MJOMafeli H 06beMOB, KOTOPHIE H3MEHSIOTCA M3-3a
nepepaGoTki Geperos, OMOJI3HeN, 3auJeHHsI H OTMHDAHHs BOXHOH PacTH-
TeJIbHOCTH. OGBIYHO NIOMAb YBEIHUHBACTCS, @ CPEAHAN TyGHHA BOLOXpa-
HUJIMINA YMEHbIIaeTcs.

- 3uMmolt ey k6a SKCIIyaTalii IPUHAMAET MepHI 110 NpefroXpaHeHHIo ya-
CTell COOpYKEHHIt OT BO3IENCTBHA JbJa [IPH €r0 BePTHKAJIbHOM H FOPH3O0H-
TaJIbHOM CMEILEHHSAX, N0 YCKOPEHHIO 00pa3oBaHys JelocTaBa, no Gopbbe
€ OOMEep3aHHEM DEINETOK.

Jlist nofnep kanys KauecTBa BOABI OCYILECTBISIOTCA CAHHTaPHBIE MEpO-
npusiTHst. Ha Kak/0M BOAOXDAHHJIMIIE B CTBOPAX, YCTAHOBJEHHBIX Opra-
HaMH CaHMTAapPHOI'O Haf30pa, BEAyTCsl peryJsipHble Hab/IONeHHs U Ja6opa-
TODHEIE HCCIENOBaHHS KaueCTBAa BOABI, KOTOPbIe BEINOMHSIIOT OpPraHbl 3KC-
mryatauuy. O6LIKi KOHTPOJL 32 CAHHTAPHBIM COCTOSTHHEM BOZOXPaHUJHIIA
‘OCyIllecTB/IsseT [OCynapcTBeHHbI!l CaHUTAPHBIH HaA30p. '

Ha xpymHBIX BOZOXpaHHJHIAX NPOBOJATCA HAYUHBIE HCCAELOBAHHSA
BETPOBOro BOJIHEHHUSI M KOJIeGaHHH. ypOBHeH, H3y4aloTCs CefllH, (UKCH-
pyIoTCsi HeGIATONPHUATHBIE INOCJAEACTBHs CO3JAHHs BONOXDAHMJHINA Ha
TIPHPOJHEIA PEKHM OKDYIKalOIWEell TeppHUTOPHH.
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nNPHJJOX EHHE 4

CooTBeTCTBEHHDIE 3HAUeHH A K09 duueHTa acuMmeTpun C; U KoaddHLHeHTA

CKOLiEHHOCTH § GUHOMMANbHOI KPUBOH pacnpepefeHus

Qp— Qo

282

GQ =& (P, c:)
s : BBy, §— Qs*‘Q(viej._E“sza
Py Pso Dy

0,0 1,64 0,00 —1,64 3,28 0,00
0,1 1,67 —0,02 —1,61 3,28 0,03
0,2 1,70 —0,03 —1,58 3,28 0,06
0,3 1,72 —0,05 —1,55 3,27 0,08
0,4 1,75 —0,07 —1,52 3,27 0,11
0,5 1,77 —0,08 —1,49 3,26 0,14
0,6 1,80 —0,10 —1,45 3,25 0,17
0,7 1,82 —0,12 —1,42 3,24 0,20
0,8 1,84 —0,13 —1,38 3,22 0,22
0,9 1,86 —0,15 —1,35 3,21 0,25
1,0 1,88 —0,16 —1,32 3,20 0,28
1,1 1,89 —0,18 —1,28 3,17 0,31
1,2 1,92 —0,19 —1,24 3,16 0,34
1,3 1,94 —0,21 —1,20 3,14 0,37
1,4 1,95 —0,22 —1,17 3,12 0,39
1,5 1,96 —0,24 —1,13 3,09 0,42
1,6 1,97 —0,25 —1,10 3,07 0,45
1,7 1,98 —0,27 .| —1,06 3,04 0,48
1,8 1,99 —0,28 —1,02 3,01 0,51
1,9 2,00 --0,29 —0,98 2,98 0,54
2,0 2,00 —0,31 —0,95 2,95 0,57
2,1 2,01 —0,32 —0,91 2,92 0,59
2,2 . 2,02 —0,33 —0,88 2,89 0,63
2,3 2,01 —0,34 —0,85 2,86 0,64
2,4 2,00 —0,35 —0,82 2,82 0,67
2,5 2,00 —0,36 —0,79 2,79 0,69
2,6 2,00 —0,37 —0,76 2,76 0,72
2.7 2,00 —0,38 —0,74 2,74 s+ 0,74
2,8 2,00 —0,39 —0,71 2,71 0,76
2,9 1,99 —0,39 —0,69 2,68 0,78
3,0 1,97 —0,40 —0,67 2,64 0,80
3,1 1,97 —0,40 —0,64 2,62 0,81
3,2 1,96 —0,41 —0,62 2,59 0,83
3,3 1,95 —0,41 —0,60 2,50 0,85
3,4 1,94 —0,41 —0,59 2,53 0,86
3,5 1,93 —0,41 —0,57 2,50 0,87
3,6 1,93 —0,42 —0,56 2,48 0,89
3,7 1,91 —0,42 —0,54 2,45 0,90

e

11 podorwcerue

_QEU:CEQ_°=¢,(,)’ Cyq)
5 +Qes—2Q
Cy Py —Pos S=Qu Q?— Qos =
'ﬁﬁ (p5ﬂ (f’ii.‘n
3,8 1,90 —0,42 —0,53 2,43 0;91
3,9 1,90 —0,41 —0,51 2,41 0,92
4,0 1,90 —0,41 —0,50 2,40 0,92
4,1 1,89 —0,41 —0,49 2,38. 0,93
4,2 1,88 —0,41 —0,48 2,36 0,94
4,3 1,87 —0,40 —0,47 2,34 0,94
4,4 1,86 —0,40 —0,46 2,32 0,95
4,5 1,85 —0,40 —0,45 2,30 0,96
4,6 1,84 —0,40 —0,44 2,28 0,97
4,7 1,83 0,40 —0,43 2,26 0,97
4,8 1,81 —0,39 —0,42 2,23 0,98
4,9 1,80 —0,39 —0,41 2,21 0,98
5,0 1,78 —0,38 —0,40 2,18 0,98
5,1 1,76 —0,38 —0,39 2,15 0,98
5,2 1,74 —0,37 —0,38 2,15 0,98
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