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Kuura npejcrasiiser cofoll cGOpUUk OCHOBHLIX METO-
AHYecKHX pas3padoTOK H COBpPeMeHHEBIX MEeTOI10B pacdera
3JEMEeIITOB CTOKa, NMOAPOOHO HJIIOCTPHPOBAHIKIX Npax-
THYECKUMH mpHMepaMu. B Hell npuBoaTca Heobxo UMb
cnpaBounbie TaOMHIE H KapThl H30JHHHA cToka, ocaj-
KOB U ADYTHX PacueTHhIX XapaKTePHCTHK,

Kuura pexomeunjyeTcs B KadecTBe yueGioro I0co-
Ousl  Jis  CTVJIEHTOB THAPOMETEOPOJIOTHYECKHX BY30B,
reorpaduyeckux Qaky/JAbLTCTOB YHUBEDCUTETOB (110 CII€-
nuadbHocTH «IHApoJoTHA»); MOXKeT ObITh TakXKe TOCo-
O1eM NS HHMKEHePOB-TILIPOJIOTOR, I'HAPOTEXHHKOB, Ha-
YYHBIX DAGOTHHKOB COOTBETCTHYIOWHX CHEelHATLHOCTEH.
(ITo nmany MusucTepcTBa BHICIIETO H CpejHEro CHerH-
anenoro ogpasopauns CCCP.)



MNPEAWCJIOBHE

[Ipei.garaeMoe uHTaTeasiM yueOHOe NMOCOGHC SIBJASETCH BTOPHIM
uzgaunces KHura A. M. Ue6orapesa n K. Il. Kaubautesa «Tugpo-
JIOTHYeCKHe pacyeTbi», BEeanied 8 1956 .

B nmpoirecce MoAroTOBKH y4edHOro NocOBHST aBTOPbI CYLIECTBEHHO
nepepadoTajJH NePBOC U3AaHNUE M 3HAUNTENBHO JOTOJHHJIH €ro COB-
peMeHHBIMH METOAaMH pacyeToB THAPOMETEOpOJOTHYeCKHX Xapak-
TEPUCTHK W 5JIEMEHTOB pEeUHOro CTOKd, YCTPAHHB BTOpPOCTENEHlible
H ycTapesllHe CMNocoOul H NpueMbl. B KHHre HaimaH oTpaeHHe
MeToAHYeCKHe peKoMeHIallud [0oCcyrapCTBEHHOTO THAPOSOTHIECKOTO
MHCTHTYTa MO 00paboTKe H OGOOLIEHHIO THIPOMETCOPOJOrHUeCKHX
MaTepHa.10B HaO/JIOAEHHMH K COCTAB/JEHWID CHOPAaBOYHHKOB MO BOA-
upiM pecypcam CCCP, a rtakxke YKa3aHHs MO onpegeneHHI0 pac-
YETHHIX BEJHUWH PA3JMYHbLIX XapaKTCPHCTHK CTOKA, paspaboTaHHbie
I'TH u yrsepxaennsie [occtpoem CCCP B kauvectBe oduuuagbHBIX
HOpM. Bo MHOMMX Cayuyasx W3J0KeHHIO PacueTHBIX MeTO0B H HOopMy.aI
npelliecTByeT paccMOTpeHHe OOIMHX TEOPCTHUECKHX MNpPeAnoCHJIOK
¥ NOJO0XN eHHH.

BOJbUIMHCTBO NOMEUIEHHLIX B YUeGHOM NMOCOOHHY MeTOMOB M MpH-
€MOB pacuyeTa MNOACHSAeTcsl I1IpakTHUECKHMH IIpHMepaMu pacuera,
KOTOpbie TIOCTPOEHHl Ha MaTepuaax HaOMoIeHUH CeTH rujapome-
TEOPOJIOTHUECKHX CTAHLUHH H 3KCHeAHUMOHHBIX HCcJaegoBaHuH. [la-
pameTphl pacyeTHHIX QOPMYy. YCTAHOBJEHLI MO PEKOMEHAAlMSM CO-
OTBETCTBYIOIIHX MeTOA0B. TCKCT yueOHOro nocoGusi H NpHMephl
pacueTtos WLJIIOCTPHPYIOTCH TpauKaMu, KaprorpaMmaMy H Tad. -
LAMHU.

Cojep:Kanuce yucdnoro nocodusi «[HApoJorHueckue pacyetni» H
Noc/eJ0BATEABHOCTh €0 H3J0XKeHHs B 00lleM COOTBETCTBYET yued-
HBIM TIpOrpaMMaM Kypcos o0ueH rMApOJOTHH H PeyHOro CTOKAa A3
THIPOMETEOPOJOrHIeCKHX BY30B.



[Ipn H3JMOXKEHHH METOJOB pacyeTa H WJIIOCTPALHM HX MPAKTH-
YeCKHMH NMpHUMepPaMH aBTOPH HCXOAHJH H3 TOro, YTO MpaKTHYECKHE
3ajaHHsl, BRIJaBacMhle yyalluMcs, SIBJISIOTCS HHIHBH/YaJLHBIMH H
MOCTPOCHH T[JIAaBHEIM 00OpasoM Ha KaJaCTPOBBIX IHApPOMETeoposIO-
rHUeCKHX MarepHanax, nyGiukyemelx [uapoMercayxGofi B BHJE
€XXeTOJHHKOB, CIIpAaBOYHHKOB, MOHOrpadufi # Apyrux usganuii. TTons-
30BaHHe (QaKTHYECKMMH MaTepHajJaMH B lipoiuecce ofyueHHs] IO3BO-
JfeT y4yaluluMCsl He TOJBKO YCBOHTh METOABI H MpPHEMEl pacueToB
IHAPOMETEOPOJNOTHIECKHX  XapaKTepHCTHK, HO H O3HAKOMHTHCS
¢ OCOGEHHOCTAMH peXXHMa peK, CTPYKTypoli H ComepiKaHHeM Kaja-
CTPOBHIX H3TaHHH.

ABTOpH BHpaxaloT 6/JaroqapHOCTE pelleH3CHTaM MOocoGUA IOK-
TOpy reorpaduueckux Hayk, npodeccopy K. I1. BockpeceHckomy u
JOUEHTY, Kanauaaty reorpadnueckux nayk A, T'. MBanenko 3a BhI-
CKa3aHHbHle HMH [I€HHHE MpeiJokKelnsi, HCNONbE30BAHHEE aBTO-
pamu. CudTaeM CBOHM JOJIIOM BHIPa3HTh MPH3HATENEHOCTb AOKTOPY
TEXHHUECKHX Hayk, npodeccopy A. U, HeGorapery, koropoMy mpw-
HaJJdeXHUT ujesl CO3AaHHS HACTOALLEro yuyeGHOTO noCoOus.

OTpaenbHHe raaBH yueGHOTO nocoGHs cocTaBHau: raash 1, 2, 5,
9u§ 7.5—xkaraunar rexunueckux Havk K. [1. Kau6auier; rnapsl 3,
4, 7, 8 —kanaunar texaudeckux nayk M. @. T'opomkor; § 2.4 —
Hayusblil corpyaauxk I. H. Heuaes; rmaBy 6 — kanpupat Texuye-
ckux Hayk A. M. Baanumupos.



F'r2asa I
THAPOTPAPHYECKHUE XAPAKTEPUCTUKH PEK

I'naporpaduueckHe XapaKTepHCTHKH JHOGOrQ peuHOro GacceliHa
HeOGXOIHUMELI KaK s O0Lero H3yueHusi pekd, Tak W AJsi HCIOJAb30-
BaHUsI UX B IMAPOJOrHUECKHX pacueTax M NPOrHo3ax, a Takike IpH
OlleHKe BOJOXO3sIHCTBEHHOTO HCIOJAb30BAHHS BOAHOrO OGbekra.

CnocoOsl  ompefe/eHHst THAPOrpa@HUECKHX XapaKTepPHCTHK H
rpaHyecKHX MOCTPOEHHH paccMaTpHBAIOTCA Ha NpHMepe GacceiHa
p. Kamenkn, npu 3toM Kapra Oaccefima (npuaoxenuwe 1) maercs
CXCMATHYHO (Ge3 HaceJeHHBIX NYHKTOB, JOPOr U Np.).

§ 1.1. ONPEAEJEHHUE JJHHbl PEKH H BbIMUCNEHHE
KO3®dPHUIUMUEHTA EE H3BHJIUCTOCTH

HauHa pexH (yuactKa peKH) H3MepsieTcss HHPKy/IeM C MOCTOSH-
HbIM PacTBOPOM, PaBHBIM 1 WJIH 2 MM, HIH YCOBEPINEHCTBOBAHHBLIM
kypsuMmerpom KC.

[Tpu ucnoab30BaHIM HUPKYJAS pPCKa HA KaprTe NpeiABapHTeNbHO
pa3bHuBaeTC Ha YUACTKH, HMEIOIHEe OJHOPOIHYI) H3BHJIHCTOCTH
[pasuipl yuacTKOB OTMEUAlOTCS HAa KapTe 3aceykaMu (IpHIOxKe-
Hue I).

HnviHa peku M3MepsieTcs ABaxKIH: BHayaJe OT yCTbH IO HCTOKA
€ OTCUETOM M 3aMHChI0 UHC/IA OTJOXKEHHH pacTBOpa LUDKYJSA A0 Ka-
HIOH 3aceukHd, a 3areM B 0oGpPaTHOM HanpaBJeHHH TaKkKe MO OT-
JeJdLHLIM yuacTKaMm. PacxoxigeHHe KoauuectBa OTJIOMEHHH MeXKAy
3aceykaMH Mpu ABYX H3MepeHHsIX He NOMKHO npeswliiath 2%. INpu
BLITIOJHEHHH 3TOF0 YCJAOBHS 34 OKOHUATEJABHYIO BeJHUHHY MpPHHI-
Maercsl CpexHee WHCIO OTJIOMKelHH.

JlnuHa pekd (yyacTka) mpH H3MEpeHHH [IHPKYJeM ONpefessicTc:
o gopmy.e

L=MKa, (1.1)
rac L — Bpluucaennast 1auHa B xka, M — cpeiiiee U3 IBYX H3Mmepe-

WA KOAHUECTBO OTJ0MKEeHHH pactpopa wipkyns; K -— monpaBounbiil
Ko3hduIenT HA H3BHIHCTOCThL, ompeteasieMbiil mo puc. 1.1
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1.1. O6Gpasub! U3BHJAHCTOCTH PEK.

Al Xl

i 11 111 v AY v v
1,060 1,01 1,03 1,05 1.07 1,11 1,13
1,01 Q02 1,05 1,18 1,20 1,29 13;

viI 1X X Xl X Xir

1,17 1,20 1,24 1,29 1,32 1,35

1,43 1,45 1,46 1,59 1,59 1,73



@ — pacTROp NMpkyns B Maciitabe pabouefi KapThi, COOTBETCTBYIO-

LiMH 3HaYeHUsIM, IpUBELeHHBIM B Taba. [ |

Tabauya 11

Beauyuna pacTBopa UMPKYJs,
(24

Macmtab KapThl

npu 1 mm npu 2 mMm
1:25000 0,025 0,05
1:50000 0,05 0,10
1:100 000 0,10 0,20

Ilpu wu3Mepenun niuHbBl pekd (yuactka) KypeuMerpom KC
(puc. 1.2) onpegmeasiercss orcyeT mo npHOGOPY MeXKAY 3aceUKaMH.

Hamepennie npoM3BoaiTest TaKXKe 1pa pa-
33— OT YCTbAl JIO HCTOKA M B 0OpaTHOM
Hanpaejgenud. Jlns ynoGcrBa OTCYeTOB
IJenenudl Ha Kajze KypBHMETpa IO OT-
JeJbHBIM yYacTKaMm CTpeJsiKa oTcyeTa Ha
Ka)K,U,Oﬁ 3aceuyke YycTaHaBJIHBAaeTCA Ha
orcueT, paBHBEI Hyaw. Pacxoxnenue
MEXAY OTCUETAMH HE J[OJIXKHO TIpeBbI-
11aTh BeJIHYMH, NIpHBELeHHHX B Taba1 1 2

Tabauya 12
Anuna 0yTH, Donycrumoe
IpoffeHHOro Pacx0xieHHe
Macuitab kapTo 0GBONHLIM B 0TCYeTax
KONECHKOM nejieHHd no
npubapa, cuM wxane
1:25000 10 0,1-0,2
1:50 000 25 0,3—0,4
1: 100 000 50 0,5—-0,7

JanHa pekH npu H3MepeHHH KYpBH-
METPCM BBHIUHCHsieTcs 10 QopMmydie

L=a+ (ahl), (1.2)

rie I — BouHCc/AeHHas AJHHA B KM, @ —
cpeAHHil OTCYET O LIKAaJde KypBHMeTpa
B cM; Al —nonpaBka Ha OIHO JeJieHHe
mKans (32 CyeT [OTPEeIlHOCTH MpH-

Puc. 12 ¥YcoBepueHcrBoBaH-
Heiit kypsumerp KC

6opa), KoTopasi YKka3blBA€TCH B CBHAETE/NBCTBE, MPHKIaIBIBAEMOM

K NpHOOPY 3aBOAOM-H3rOTOBHTEJIEM.



B zaBucuMocTH or Macuirada KdpPTBl OAHO foabmoe ACJICHHE KV P+
BUMETPa COOTBETCTBYET:
0,25 km pna kapib Macmraba 1-25 000
0,50 rmt ,, - 1:50 000

»

1,00 km ,, » 1. 100 000

»

[Ipumep onpenenenus AJHHB PeKH H3JO0XKEHHHIMI crnocoGamu

npuBecneH B taba. 1.3 u 1.4
Tahauya 1.3

Benomocts usmepenuit aaunb p. Kamenku (ycToe—ucToK)
PactBop 1upkyaIs 2 st

Yucao oTHOMEHHH | < £ = =

MeMLY sacewKAME | £% g g = S :

MecTo 3acetku ot Ripea 2; 2= 2 - g=

yeran | Lot | Deme | e | Eik| 23| 23| Ef

| =2¢|28x| &3 | &5
eree . . - .o o0 23,0 | 22,8 | 22,9 14,58 1,43 ]6,55 00
p- roﬂ““KOBa’* 151 28,0 | 28,0 | 28,0 | 5,60 1,36 17,62 | 77

p. layxad . . . 40,0 | 39,8 | 39,9 | 7,98 1,20 | 9,58 5%
pyu. Tlecyanmi . | 91 23,75
D Boconm 965 | 35.0 | 350 352 704|118 831|502
Hetok . v . .. 1655 | 990 | 39,0 | 39,0 7,80 11,05 8,20 | 4570g

Aaura pexun 40,3 xm

Tabauya 14

Bepomocte Mamepennii pauuel p. Kamenkn (ycThe—uctToK)
Kypsumerp Ne 77 (monpaska 0.003)

Paccrosuuc, ku .
< ;’ g "l‘x
MeX1y 3acet- z E = S
Kamn o) 5 = = N
= = = &
S E v | 8x | Zu © E | Mpuneua-
MecTo 3aceukHn E 5 g i ; % !— 5 ; E =<_ % E e
52 | 2 | =E | g2 |22 |82 |28 &8¢
Hucroxa=195 (M) 0 0 Hctok u
Fopiaomrad 21 2.0] 2,0 2,00 0 | 2,0 yaaneu-
180 21 . 9 OHaﬁ TOYKa
160 9’5 7,41 7,4 7,44 7,41 0 7,4 g'4| cosnaza-
on £y 11,00 112 V11,1 §11,1]-0,1111,0 ’ T
140 20,5 20,4
- o o' 11,71 11,81 11,8 |11,8{—0,1{11,7!%;
Ypes 125 32,2 58 0 58 32,1
Topuaonrans 120 38,0 16 581 5,81 5,8 0 16 37,9
Hyersn=1148 (1) [39.6 Ol 16| 1.6 1.6 0139’5

Haunua pexu 39,5 km



Kaxk Buino u3 Tabadl, pe3y/abTaThl H3MepeHHi MNPAKTHYECKH
O/IHHAKOBBI.

AnanornynbiM 00pasoM ONpPefeNdloTCs H AJHHB NPHUTOKOB.

KoaduuuedT U3BHANCTOCTH PeKd, XaPaKTePH3YIOHIUI CTEneHb
ee H3BHJAMCTOCTH, MNpeiacTaBiaseT Co00fi OTHomeHHe (aKTHYeCKOH
ML PpeKH, BbluHcaeHHoH mo dopmyae (1.1) wam (1.2), x nawmne
npsMoi (B MacmiTabe kapTht), COENHHAOMER HCTOK H yCThbe.

5
Jdas p. Kamenkn Ko3bh@HIHEHT H3BHJIHMCTOCTH paBeH g?,G _
=1,83. ,

§ 1.2. NIOCTPOEHHE I'HAPOIrPA®UUYECKON CXEMBI

Funporpaduueckas cxema pekd npefcraBJ/sger co60H cxeMaTHue-
CKoe H3oOpaxeHHe peunoll cucrembl B Oacceiine. s 3Toll menu He-
00X0/IUMO HMEeTb TaHHble O AJUHAX PEeKU U NPHUTOKOB U MecTax IiX
BrajeHus B OCHOBHYIO peky. [locTpoeline cXxeMbl NpOH3BOAUTCH IYTEM

Herok
L

40

Puc. 1.3. Tunporpaduueckas cxema p. KaMeHkH.

BbIUCPUHBAHWS B NMPOHU3BOJbHOM Maclitabe NMpsMoil, paBHOH AJIHHe
TJaBHOH peKH, OT 3TOH NpPsAMON MOA HEKOTOPHIM NMpPOW3BOJLHBIM YT-
JIOM OTK.JIaBBAOTCS JI/JHHBI IIPHTOKOB B TOUKAX BMAJeHHS UX B IJ1aB-
HYK0 peKy. AHAJOrHuHble MOCTPOeHHH NPOH3BOAATCA H AJS NPHTO-
KOB BTOPOTO H TPeThero nopsaakKa.

[Ipumep noctpoenust rugporpadueCKofl cXeMbl INpHBeAEH HA
prc. 1.3, a 1anuble 1715 MOCTPOEHHs CXeMbl — B Tab.1. 1.5.

Tabauya 1.5
Ceemenus 0 nputokax p. Kamenku

Paccrosirue Tanga Paccrosiane Iuua

Npurox OT YCTbA, | UPHTOKA, [purtox OT YCThsl, | TNPHTOKA,
KW KX KM KM
pyu. Beceawmin . . 31,5 3,5 6. Kpyras 5,1 2.5
p. OabxoBatka . 24,0 5,0 lp. Poauuxonas 7,3 15,0
pyu. llecyanwmifi . 23,3 6,5 Hpyu Henmfn . . . 5,8 7,5
p. Tayxaa . . .| 14,8 10,0 | aor I'pemyuuit 8,5 3,5
6. I'nyGokag . . . 3,7 4,2 pyu. Yucruid 9,5 5,0




§ 1.3. ONPEAEJEHHE NJAOWAALH BONOCB0PA

[lnomaas BomocGopa TV1aBHOH pekdH H IPHTOKOB Olipenensercs
no xapte. Hanoonee ynobua gias HaMepeHHs njaoliageil BogocOopos
pasmepom 500 xm? u Gosee TonorpadHyeckas KapTa cpejHero Mac-
wtada (1:200000 u 1:300000). OcHOBHBIE TOPH30HTAMH LaHBl HA
Hell, TaK XKe KakK M Ha KapTax KpynHoro MacwrTaba, wyepes 20 .
B oTHoOleHHH NMOJHOTH H300parkeHHs THAPOrpadHUCCKOH CeTH OHa
MaJ0 4yeM oTJHYacTcs OT KapT KpynHoro maciutada. [laxe mesakue
peukH. UMeRIoIIHecs Ha KpynuoMaciiTaGHBIX KapTax, Kak NpaBuJIo,
COXPAHEeHBI H HA KapTax cpeHero mMacuirada. [To monaau xe o4l
JUCT KapThl cpelHero macwrada NokpbiBaeT Teppurtopuio (6 Ju-
CTOB KpyNMHOMAacIITaBHON KapThl.

[Inomapu Bogocbopos meHee 300—500 km? pexomeH7IyeTcd H3-
MepATb 110 TonorpaduuecKuM KapTaM KpyIHoro macmraba. h

Hsmepenne naoimanefl sogoc6opos no tonorpaHyeckuM KapraM
MPOH3BOAUTCS MJIAHHMETPOM HIH MaJCTKORH.

Hsmepenue mnaHumerpowm. [lpenBapurenbio omnpene-
JaseTcs lleHa JeJeHHsd NJAaHHMeTpa myTeM 0OBOIKH KOHTYpd Tpamne-
UUH NPH U3MepeHHH IJolafeil Ha KapTax MeJaKoro M cpcgHCro Mac-
mTaboB WM KBaApaTa KHJIOMETPOBOHW CeTKM (pa3MepoM He McHee
10 X 10 cu) nmpu u3MepeHHH O KPynmHOMACHITAOHBIM KapTaM.

B nepsoM cayuae MaTeMaTHyeckas ILIouia b Tpancudu Gepercs
no rabaune (npaioxenne 1).

KoHTyp BogocGopa 00BoAHTCH MJIaHUMeTPOM [PH ABYX MOJ0Ke-
HUAX [OJI0cA OTHOCHTEJbHO ODBOAHOTO pbluara: OAHMH pa3 INpH INo-
Joce «IpaBo», APYTOH — IIpH NoJkoce «/ieBo». PacxoxkaeHne Mexay
pes3ysabTaTaMH OOBOJOB He JOJIKHO IMpeBHIIATh BEJIHUNH, MPHBEAEH-
HpIX B Tab.a. 1.6.

Tabauya 1.6
y N Ipeneabnoe pac- . Mpexeasnoe pac-
HeAo gedeHii X0 1eHUe YHCIA HUneao geaenni KOMITEHUC YICId
HAAHHVET]A AeNeHHH T 1aHu- NaaHuMe1pa AedeHuii Naaln-
B KOHTYPE ““T%%Br(‘)ggxﬂ“yx B KOUTYDE “ETPOaﬁg‘np;;:B}"
Io 150 2 1000--1400 8
160—600 4 . 1400 -1800 10
600—1000 6 1800—2200 12

[Tpu npeBLimenny NpUBCACHHHX B Ta6a. 1.6 Beduuun padota no-
BTOPSIETCH 3aHOBO J0 NMOJYUEHHS yIOBAETBOPHTENbHBIX PE3yJabTaTOB.

Mauapie miomaan o6BOAATCA NSTh-LIeCTb pas 0e3 MPOMERKYTOU-
HBIX OTCUCTOB; MOJYYeHHOE UYHCI0 JAeJeHWH NJaHuMerTpa (pasHOCTb
OTCYETOB B Hayale H KOHLE 00BOIKH), pa3fe/eHHOe HA KOIHUIECTBO
00BOJ0K, H Jact cpejHee YHCJIO AejdeHHA MJIaHHMCTPA, COOTBETCT-
BylOlIee OTHOKPATHOH 06BOAKE IMJIOILAIH.
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Ecau B Tpaleuuu uU3MCPCHO HECKOJIBKO KOHTYPOB H HEBS3KH 1O
KaxJ oMy KOHTYDPY B OTHE/1bHOCTH HE NPEBLINIAIOT ZONYCTHMBIX Be-
JIYKH, TO 00u[as HEBS3KA, [OJyUeHHAs KaK Da3HOCTb MEXKAy Mate-
MaTHUECKOH ILTOIAAbI0 TPATIeLHH, B3ATON H3 NPUJIOKCHUS 1, H CyM-
MO ILIOUIA I KOHTYDOB, Pa3bpachiBaercs HA KaXK/1bll KOHTVp Mpo-
NOPUHOHAILHO HX IIOWALH. [lonmpaBka BBOgHTCH C 00paTHHIM
3HAKOM.

N

N
T

AN &ﬁ\ﬁ Y
\\
/
N

N,
/
A ’
) \ \
7
7P asas ] 0
e / \
.//-\ / P - 2
P N 4 14
) 2 '
D, ’ ™ |
@% M / ~ 7
/ N
7W/ e — T
Puc 14 Cxema onpexejednst MIOWATH Puc. 15 Cxema uaMepeHust ILIO-
Boa0cH0pa IIAHHMETPHpOBalHeM many sopoctopa ManeThoi

[Tpu paboTe ycoBepieHCTBOBAHHBIM NaHnHMerpom [T1-2x, imero-
{ICV JOMOTHHTeNbHBIH CUETHBIH MeXaHH3M, KOJIHYeCTBO 00BOJIOK CO-
KpaulaeTcsa B ABa pasa.

[Tpu paGore na kaprTax KpynHoro macmrala, HA KOTODHIX HMcC-
ercsi pasrpaka mo xBagparam, IJoiaas BogocGopa ompejesiercs
CJAeIYIOIHM 00pa3oM.

BoitescHHb Ha kaprTe BomocGop (IVIAaBHOH peKH, NPHTOKA)
OKOHTYpPHBAETCSI NPAMBIMH JIMHUSAMH, NIPOBeJEHHBIMH IO CTOPOHAM
KBAJPATOB C TakKHM pacueToM, urolbl durypa GacceliHa pasmelna-
Jlach BHYTPH KOHTYP@, COCTOSILICTO H3 Len0oro yuciaa KBajapaToB
(puc. 1.4). 3arem myreM MJIAHHMCTPHPOBAHHS H3MEpPHAIOTCA [J10-
LIaTd HCClegyeMoro BolocOopa H ocraBiiefics YacTH KOHTYpa [0
NOJNHOH TI0UWIAZH, OTPAHHUCHHOW INPAMBIMH JHHHAMH (32TPUXO
BaHHana miaollaib Ha puc 1 4). CyMMa miouazei o0eny Guryp ao.-
JKHa OBITh paBHA CyMMe MaTeMaTHUYECKHX MJ0lianeil KBagpaTos.
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Ilena meneHHs NJaHHMeTpa, KaK yKasbBAJOChH BhIILE, BBIYHCIS-
ercs NMyTeM OGBOAKH IJAHHMETpPoM KBazapara co croposamu 10X
X 10 cm.

Hamepennue naaerxoit. [larerka npexacrasaser coboi
IPo3payHylo MJIacTHHKY MJH KaapKy C HarpaBHPOBaHHON WJH BH-
yepPUEHHON Ha Hel ceTKOM KBagpaToB.

Tlpu u3mepeHUH Nyollagyg NajeTKy HaxK1agbBaloT Ha KOHTYpP BQ-
pocfopa, MOACYHTHIBAIOT HHCJAO TNOJHBIX siyeeK NaneTKH B KOHTYpeE
H CYMMHPYIOT 4YaCTH HeNOJHHX J4eeK y KpaeB KOHTypa.

[IpaxTHyecKH TOCTYyNawT Tax (cM. npunoxenue ). [Ipuioxus
Kpas MaJeTKH K JHHHH KHIOMeTpOBOH CeTKH C oUH()pOBKOH, MOACHH-
THIBAIOT 1le/1ble KAeTKH H HX yacTu, B npoitecce paBoTol © masneTKou
TUIATEJNbHO CJAEIAT 3a TeM, yToOH ee NMepBOoHAYAJbHOE NOJOKEHHE
He MeHSJ0Ch, T. €. 4yTOObl Kpas NaJeFKH TOYHO COBNAfafH C JH-
HISIMH KHJIOMETPOBOH CETKH, HMelouuMu oundposky. [loacuer w.1e-

Tabauya 1.7

BenoMocTs H3MepeHun njoumagu Bopocbopa p. KameHkH

[Tnanumerp Ne 15359, 1auHa puyara 17 cm
Lena pencnus naaneMerpa 0,0993

) ‘}’: . Y )
o m 5 25§ z 25
[la3BaHHe IPHTOKA, =Z3 Am g 58 Ao o E Y g2E |2 g
yuacTox SEZ | 8% | g7 gt $is Z= £z |g=
zeg | 5% | B2y | 58 | SE3| £3 | EE (&L,
o83 | &5 | S528% | £5 | SEz| =& | 82 |&s8
Mex6acceftHOBbIH 1 564 5707
viacon 56| 1626 62 | 5760 | 62| 62 621 0 ) 62
p. Poamnkosas 920 | sss | 3120 | so1 | 890 | 88,4 |—0,6]87,8
Mex6acceliHOBBIH 1791 5933
aetor 4 i 688 106 | 2goe | 108 | 107 | 10,6 | 0 | 10,6
p. Tayxas 8 62 9053
Mex6accefiHOBBIT 9057 418 8637 416 | 417 41,3 |--0,3] 41,0
yuactox S—4 1 3509 1 916 | TT88 | 917 | 216 | 21,4 [—0,2{ 21,2
pyu. Tecyanmit 8005 | 236 | 2L 055 | 056 | 955 [—0,2] 25,3
MexbacceliHOBBL! 2 351 6 286
yuactox 2—3 2348 3 6 283 3 3 0,3 0 0,3
p. Oanxosarka oo | 194 | 8871 106 | 195 | 19,4 |—0,1] 19,3
Mex6acce/iHOBBI 7 324 3295 .
CaacTox 19 7167 | 157 | STi0 | 155 | 156 | 15.4 |—0,1]15,3
pyu. Becemuri $%0a ] 108 | 45304 109 | 108 | 10,7 [~0,1] 10,6
MexbaccelHOBRIT 0750 7 592 -
vaaeror Ol 1130 | 380 | 7855 | 380 | 380 | 37,7 |--0,3) 37,4

976,90 —1.91275.0




TOK CJelyeT BeCcTU cJeBa HaunpaBo. UToOb He COHTbCsS B IogcyeTe
KO/IHYeCTBa fiueek, PeKOMeHAYeTCs M0.1b30BaTbCA KOHTOPCKHMHU Cye-
taMu. Ilogcuntas oblllee KOJHUECTBO KJAETOK NPH MEePBOM IMOJOXKe-
HUH najgetkd (puc. 1.D), mepeABUTaIlOT ee BO BTOPOE TNOJOKCHHE.
OxonunB mojcyer KAeTOK NMPH TNOJOXKeHuyu 2, nepexJagbiBaior Ma-
JETKY B MoJoxkenne 3 H T, 1.

O6mmee yucao siyeex naJderkd, YJA0MKHBUIHXCS B KOHTYPe, YMHO-
JKeHHOoe Ha LEeHY [AeJeHHs NaJleTKH, BBEIPAXKEHHYIO B KBajpPaTHHIX
KHJoMeTpax, Lact NJaollagb H3MepeHHOTO KOHTypa BojocOopa peki.

B ra6a. 1.7 u 1.8 npusefensl pe3ysabraThl H3MepeHHH MJioutajgH
BofocGopa p. KaMeHKH € NMOMOIIBIO IaHHMeTPa H NMaJeTkKH.

Ta6auya 18
BegoMocTh u3MepeHus miaomanu BoaocGopa p. KaMeHkd ¢ MOMOMbI0 MANETKH
N Hassamke mpitoxa M1omans BorocSopa, £ 1*

poxocGopa yaacrok 1 namepenne 1T nsvicpenue cpeaunee
1 Becnpurounntit yyacTtok 1 37,1 37,3 37,2
2 pyu Beceanit (ycTbe) 10,2 10,2 10,2
3 Becnputounmiii yuactox 2 14,8 14,6 14,7
4 p. OnpxoBaTka (ycThe) 19,0 19,0 19,0
5 Becnpurounsii yuacrox 3 0,3 0,3 0,3
6 pyu. IMecuanniit (ycroe) 25,6 25,4 25,5
7 Becnputounsit yyactox 4 21,3 21,3 21,3
8 p. Tnyxas (ycTse) 41,2 41,4 41,3
9 BecnpuToumnbii y4acTox 5 10,9 10,9 10,9
10 p. PogHnkoBas (ycTbe) 88,3 88,3 88,3
11 Becnpurounnii yuacroxk 6 6,2 6,4 6,3
p. Kamenxa (vcree) 274.9 275,1 275,0

§ 1.4. ONPEAEJEHHE CPEAHEH IWHPHHBL, BHITAHYTOCTH,
ACHMMETPHYHOCTH BOJAOCBOPA U ryCTOTbl PEYHOH CETH

Cpenussgs wHpHHa BoJocOopa B omnpependerca lene-
HHEM mJomagd BogocGopa F xM*> Ha NJAUHY DeKH L KM OT HCTOKa
I HanboJdee yAaNeHHOH TOYKH peyHOH cHcreMbl! o paccmatpH-
BaeMoro NyHKTa

F
B=—. (1.3)

s p. KaMeHKH Ha OCHOBaHHMH AaHHBIX Taln. 1.4 u 1.7 cpentsis
mupHHa Bogocbopa cocrasasier B=275/39,5~=7 kn.

I Haubosee yaagenHoil TOWKOH pPeYHOM CHCIEMB! CUlTaeTCs HCTOK OCHOBHOM
PeKH HJH HCTOK ee NPHTOKA HauGogee yaa.eHHOTO OT 3aMLIKAWNIEro CTBOPA HJIH
YCThsI peKu
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Kosddunuent BuTAByTOoCTH Bonocbopa O xapak-
TepH3yeTcsl OTHOILEHHeM AJHHBI BOJOTOKA K cpeldeil HIHpHHE BOIO-
cOopa H BbIUUCAAETCS 10 PopMyae

NyA
0= ——. (1.4)

Hast p. KamcHkH KosdduuuedT BHTIAHYTOCTH BogocBopa paBeH
(39,5)2/275=5,7.

KospdpuuuenT rycroTH pedHoH (oBpaxso-OaJouHOR)
ceTH d, KOTOPBIH HCHoAb3yeTcst TJaBHLIM 00pa3oM NPH pacueTax
JIOXKIEBHIX NaBOAKOB, MpefAcTaBasger co0oll OTHOUIEHHe IIHHBLI BCEX
NOBEPXHOCTHBIX BOJOTOKOB (peK, 6a/oK, JoroB) B Ipedelax BOgo-
c6opa K mioltla i 3Toro Bogocbopa

d= AFL— Ka[KM?, (1.5)
rjie XL — oGuas J111Ha BOJOTOKOB B K4, F — maoiuaab Botoclopa
B KM%

Kos¢gumuerr rycroTh pedHolt cerdn p. KaMeHKH paBen
102/275=0,37 km/km®.

§ 1.5. TOCTPOEHHE T'PA®HUKA HAPACTAHHSA NJAOIMALH
BOLOCBOPA NO NJAHUHE PEKH

s nocrpoeHust 3Toro rpadHKa HapacTaHUs MJAollagd BOJO-
cbopa B 3aBHCHMOCTH OT yBe/JHUEHHS! IJHHB PeKH, KpoMe mloia-
zeHl BojocOOPOB NPHTOKOB H MeXNPHTOYHHIX Y4aCTKOB OTIJIbHO
ISl TpaBoro U JeBoro 0eperos TMABHOA pekH, T0JKHB OBTb I13Me-
PeHbl paccTosiBUsl OT YCThsl (paccMaTpHBaCMoOro NMyHKra) 1o Blaje-
BHUS IpHTOKOB. Ha ocHOBaHHMH JAaHHBIX H3MepeHHH DACCTOSHUI H 4a-
CTHHIX IAoianell Bomocbopa crpourca rpadux, Ha KOTOpPOM MO To-
PH30HTA/BHOM OCH OTK.14/biBaeTcsl JJIMHA IVIaBHOH peKH B MPHHATOM
Macurrabe, a Mo BepTHKAJbION — IJIOWALH BOALOCGOPOB MeXNpH-
TOUHHIX Y44CTKOB H ILIOLLAAHM Bogoc6opoB NMPHTOKOB B MecCTaX BIa-
JIeHHSI HX B TJIABHYIO peKy. KOHIEI OTPE3KOB COeHHAIOTCS NPSAMbIMH
JHHMSAMH, KOTOpLIe, HMesl HeKOTOpblil HAK/JIOH K TOPH3OHTAIbHON JH-
HHH HA MEXIPHTOUHBIX yUaCTKaX, B MYHKT4X BIA/JCHHS NPHTOKOB
06pasyIoT YCTYNBI, COOTBETCTBYIOIHE pE3KOMY yBe/JHIEHNIO IJIO-
wanHd Bojgocbopa 3a cyueT IL10WAJU Blajalouiero B 3STOM MecTe NpH-
TOKA.

I'paduku HapacTaHus mjoumagu BogocBopa CTPOSTCA OTIEIbIIO
I mpaBoro u Jesoro OeperoB pekH. CyMMapHBI Tpaduk Moxer
ObITh ToayucH JHOo Tpaduuecku (NIyTeM FeoMeTPHUeCKOro CyMMH-
poBaHHUA OpJHHAT 00ouX FpaduroB), 1HOO MO JaHHBIM H3IMeDEHHH.

Ha puc. 1.6 npuBegen npumep noctpoeHust rpaduka HapacTaHusA
I1o1anyu sogoctopa.
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Puc. 1.6. T'paduk 1rapacranusa niomangn BogocGopa.

Ilo cymmapHOMy rpaduky Jerko onpejenisieTcs NJIOMAaAb BOJO-
cGopa 1/1s M11060r0 3alaHHOTO NyHKTa Ha peke. Tak, HanpuMep, mao0-
mazae Bojocbopa p. KaMeHKH 129 NyHKTa, PACToJOXKEHHROTO B 14 Ku
OT ycrbsl, cocrab.1sier 160 xm?.

§ 1.6. MTOCTPOEHHE 'PA®HKA U3MEHEHHS LIMPHHDI
BOJLOCBEOPA MO JJIHHE PEKH (MIIOTPAMMA)

a5 noctpoenHs rpaduka HeoOXOAUMO 3HaTh NJOwagH Oaccedi-
HOB INIPHTOKOB ¥ GeclPHUTOYHHIX YYacTKOB, HENOCPeACTBEHHO Adi0-
IIHX CTOK B OCHOBHYIO PEKy, H JIJIMHBl U CpeqHHe UIMPUHBI GacceRHOB
U GeCIpPHUTOUHRIX y4acTKoB. [LIfi MoJiyyeHHs] MCXOJHHIX JaHHBIX Ha
pabouylo kapty (npujoxKeHdHe |) HaHocATCA TpaHHIB GacCeHHOB
IPHTOKOB U OECHPUTOYIIBIX YUACTKOB, H3MEPSAIOTCS JJIHHBL IPHTOKOB
1 BeclpHUTOYHEIX YYaCTKOB H NyTeM AefdeHMs! MJOllajneld Ha COOTBET-
CTBYIOIL[He AJMHBEI ONPEeASAIOTCA CPeAHNC [MHPHHB GacceAHOB NpH-
TOKOB H MEXIIPUTOUHBIX yYaCTKOB.

[IpuMep naHeceHU Ha KapTy BOAOCOOPOB NPUTOKOB H Gecnpu-
TOUHBIX YYaCTKOB NpusefeH Ha puc. 1.7 a, a mojyueHHEle JaHHble
151 TocTpoeHus rpaduka nomerteHsl B Tabua. 1.9.

HMnorpamma crpourcs Ha MUJJIHMeTPOBOH OyMare ciaeyloiIuM
00pa3oM.

[To ocu aBeunce oTKAAABBAKT B NPHHATOM MaciiTabe AJHHY
OCHOBHOH pexku (B cjlyuae €clH IIPUTOK IJIMHHee OCHOBHOHR peKU
Bbillle MeCTa HX CAUSHHS, TO OTKJaJblBaeTcss JJIHHA 3TOTO NPHTOKA).
Broap no 1awmiie mocTpoerHoll JHHMH, Kak mokasaio Ha pue. 1.7 0,
BHAYAIC OTKJIaAbIBAIOT J/HHbl GECTPHUTOYHBIX yuacTkoB p. KaMeHKH:
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TaGauya 1.9

HUcxonuble naHppie AJ9 NMOCTPOCHHA Tpadnka H3MeHeHusu IWHPHHBI BOgocHopa
no panHe p. KameHku

Haszranue 4acTHOrO P?ﬁrc{,gii:e Iporaxernie n]‘[o]_]_falb ilpuepnlﬂfaﬂ
facceiina (cThopa), ydactxa, GaccenHa %, Ha yuacTke,
24 KM wa? ot
yu. 1 (p. Kamenxa) 31,5 8,0 37,2 4,65
pyu. Beceinii 31,5 3,5 10,2 2,92
ya. 1—2 (p. Ka- 24,0 7,5 14,7 1,96

MeHKa)

p. OarxoBaTKa 24,0 5,0 19,0 3,80
yu. 2—3 (p. Ka-

MeHKa) 23,3 0,7 0,3 0,43
pyu. IMecuanwif 23,3 6,5 25,5 3,92
yu. 3—4 (p. Ka- 14,8 8,5 21,3 2,51

MeHK4)

p. Tayxasn 14,8 10,0 41,3 4,13
yu. 4—5 (p. Ka- 7,3 7,5 10,9 1,45

MeHKa)

p. PoausxoBas 7,3 15,0 88,3 5,90
y4. 5—6 0 7,3 6,3 0,86

U Tlnomanyu u3MepeHs naleTKoiL

0—1, 1—2, 2--3, 3—4, 4—5, 5—6, a 1o ocH opaAHHAT — UX CpejIHHE
mwupuHsl. Ha oOpasoBaBulylocs JIOMaHyI0 JHHHKO HakJaIpBaloTcs
HPHHBI BOL0cGOPOB NPHTOKOB: p. PogHukosof, p. [yxoi, py4. [Tec-
uagoro, p. Oapxobartky, pyd. Becenaoro. Illupuna nepBoro mpuroxa,
p. PonHuxoBoIli, 0T/I0KeHa BIpaBo Ha mporsixkerud 15,0 kM ot Touky,
HaxozsAlleHcs Ha PaccTosiHHM 7,3 Ka o ocH abenuce ot yerbs. [lpu-
ueM, 3Ta LIMPHHA OTJ0XKEHa HaA WHpHHOU yuacTKoB 4—5 u 3—4.
IIupura Broporo nputoka, p. [VIyXofi, oTaoxkena 0T TOUKH, HAXOJs-
Lmeficss Ha paccrodHuH 14,8 ku 1o ocu afelyce; 314 WHPHHA OTJIO-
JKeHa Hajl cyMMapHoil WIHpuUHOM yuactkoB 3—4 H p. PomHHKOBOMH
# 1. 4. B pesynprare nosyuaem rpadux, No3BogqlOmHE CyiHTb 06
H3MEHeHHH IIHpHHBI GacceliHa Ho gnuue p. Kamenku.

§ L.7. ONPEAEJIEHHE CPEJHEA BbICOTbl U CPELHEI0 YKJOHA
BOJOCBOPA U PEKH

CpenHsasa BoicoTta BojJochopa Hep BEYHCAReTCa No Qop-
Myiie

H

H Ho+ ... WH,
o= fl 1+f2 2? +f 1 , (16)

rae [y, fg ..., fn —4acTHele MJOWLaAH BOZOCOOPOB B KM2, 3aK/II0-
YeHHEle MeXXjay TOPH30HTaJAsMH (onpefensiorcd 1O [paBH/iIaM,
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usnoxeuuslM B § 1.3 (puc. 1.8); Hy, Hy, ..., H,, — cpeagHne BBHICOTHl
MEKJY TOPH3OHTAJSIMH B #; F — obuas miomags sogocbopa B Km2.
[Tonyuenunie nanuble aas p. KaMedkn cregennl B tada. 1.10.

18.2 KAI2

b 31%

SCd i’
59

180 "

Puc. 1.8. Bricotuble 30HE Bojoc6opa p. KaMenku i 11X ILIOMIAMH.

[Toxgcrabasis npouseenenue fH B dpopmyay (1.6), momyuaem

48 766
— A
Hep 575 177
CpenHiOl0 BEICOTY facceflHa MOXHO TakxkKe oNpeIesadTb MO THI-
corpaduecKol KPuBOH, ITocTpoeHue KOTOPOH H3noxeHo B § 1.9
Jlns noay4eHHs cpegHell BBICOTHI facceilHa MOXKeT OBITb UCHOJb-
30BaH YHPOLUIEHHH cr10c00, 3aKI0YaIMACH B C/ICIYOILIEM.

18



Tabruya 1.10

O1merka n{:g}:}i;“ umc(i)l')r(e\ljrlv:i:\:ly [Ipoussepeiite
TOPH3OHTA T, rOPHIOHTA- rOpU3OHTA- fir
M JaMu f o aaun H

1 0,4 117,5 17
140 18,2 130,0 2 366
160 19,6 150,0 7 440
180 86,4 170,0 14 688
200 68,9 190,0 13091
S 36,8 2100 7728
220 12'7 2300 2921
240 2'0 2125 485
Cymwma 48 766

[losb3ysice nagerkoft, paséuTolt na KBaapaTsl co CTOPOHOH 1 M,
HAH, KaK B caydae a5 p. KaMeHKH, rotoBoil KHIOMETPOBON CeTKOH
ra paboueii kapre (mpusioXKeHHe I), onpeaensior 1Is KaxK10ro KBa-
apara (He3aBHCHMO OT TOTO, NMOJHBIH KBAJApar HJH 4acThb €ro BXO-
IMT B Ipenennl OaccefiHa) NMyTeM TJIa30MePHOH HHTEPNOJALHH Me-
ZKAY FOPU30HTAAAME CPEJHIOI BBEICOTY, YCJIOBHO OTHOCUMYIO K LiCH-
Tpy kBaapara. [TyTeM jesenus cyMMBl BceX BHICOT KJAETOK HA YHCJIO
KJIeTOK MOJYYaiOT CpeAHIOI BECOTY GacceHHa.

[Tpumep omnpenenends cpepHell BhicoThl OaccefiHa p. KameHku
YIpOUIeHHBIM cnocoGom NpHBegeH B tada. [.11.

B nanHOM ciyuyae, Kak HCKJ/IOUEHHe, PE3YJbTAThl ONpeleleHUE
CcpenHeil BHICOTH Gaccefiia no o0OHM MeTONaM OKa3alHuch OTHMHAKO-
BBEIMH.

Cpenuuli ykaosn BogocGopa [ sbluncadercd mo dop-
MyJIe

1,
(10+ +11T1,+...+1n_1)
[CPT: F _‘

(1.7)

rne h — ceuedue peapeda Ha paGodeli Kapre (pasHOCTh OTMETOK
coceplHX Topu3oHTadeH) B M; ly [y, ..., [, — LINHa TOpH3OHTAJIEH
B npefenax pojgocbopa B kM; F -—mionals Bojocdopa B Km2,

TlpuseneM npuMep BLIMMCIEHHs CpefHEr0 YKJIOHA BoJochopa m.ast p Ramenxi,
Buauase omperiendeTcs oTMeTKa yeThs pekll. OTMeTKa yCTanaBAMBaercst Ha pabo-
Yeiy kapre (npuaoxkerne 1) IyTeM HHTepIOJSUIM MeXAy ropusouransio 120 u u
OTMeTKOfi ypesa BoIb H4 p. bpycanke H=114,3 u; mosyuaeM OTMETKY YCTbdl
p. Kamenku H=115 nu (1148 #). Janee uaMmepsiercs LIHHA BCeX FOPHU3OHTaMel
H peavIuTaThi, a TaKiKe Heo(iXOAHMBIe BbluHcjeHHs 3anocarcs B taba 112, Iox-
cTaBafs noayueHnble swavendd A lo, Iy, ..., In n F B dopnuyay (1.7), noayuaem
lop=4463.2/275=162¢,.
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Tabauya 1.11

Onpepenexne cpeaneii BoicOTH BOA0cGOpa p. KaMenku ynpomennsiM crioco0om

IaneTka co cTopouoil ksaapata 2 cm

20

Ne OrmeTka, Cymma Koanuect- N OtMmeTkKa, Cymma Konuuect-
psaa M OTMEeTOK BO TOYEK pala M OTMETOK BO TOUYeK
!
1 240 [ 470 2 8 150 1188 7
230 141
. 162
2 220 636 3 166
208 180
208 188
211
3 204 1015 5
211 9 141 1329 8
199 140
181 | 142
220 | 162
r 175
4 202 ' 11582 6 178
183 ‘ 188
201 203
191
182 10 145 1266 8
193 128
139
5 188 1273 7 150
170 160
184 165
172 178
183 201
166
210 11 140 1005 | 6
160 |
6 165 1208 7 162 |
154 162
168 | 182
162 199 [
159
180 12 165 722 4
220 177
188
7 162 1140 7 192
148
152
151 Cymma 12404 70
159
170 12 404
198 Cpejnas BBICOTA —=5— =177 &




Tabauya 1.12
BenomocTe onpeaelieHHst cpeaHero YKJIoHa BogocGopa p. Kametnku

Kypsumerp Ne 77

OTMeTKa IauHa foxycymua Mpesuimenne I[1pousBeleHuc
ATHH MexIy
rOpH3OHTAIH, FOPHBONTANHA, | ropudomTatelt, | ropusoHTANA- NOAYCYMMEl JIHH
a KM KA MU, A HA npeBblLlenne
HyCTbﬂ=11418 0
0,8 5,2 4,16
Fopna. 120 1,5
16,8 20 336
140 32,0
50,5 20 1010
160 69,0
160 3,0
} 1,5 5 7,5
165 0
160 66,0
63,2 20 1264
180 60,5
54,8 20 1096
200 49,0
200 5,0
} 2.5 5 12,5
205 0
200 440
33,7 20 674
220 23,4
220 9,0
} 4.5 5 22,5
225 0
220 5,0
} 2,5 5 12,5
225 0
220 5,5
2,8 5 14,0
225 0
220 4.0
} 2,0 5 10,0
225 0

Cymma 4463,2

L 6 _ 4463,2 s %
Cpeannit yEJIOH BogocGopa = 575 = 16.2%

W. B. BycanaeB npeptoXua CPenHHil YKJIOH BBIYICAATE N0 Qopmyse

him
lop= 1,57 =5, (1.8)

rpe /i — ceueline pesbedpa ma paloueli KapTe B K4; [— CTOpoHA CCTKH, KOTOPO#
HOKPBIT BOAOCOOP B KM; M — KOJUUECTBO IepecedeHnd TOPU3OHTANLHHX W BEPTH-
KaJbHLIX CTOPON CeTKH ¢ TOPH3OHTaNAMH; T4KHX Tepecededif Ags Bojocbopa
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¢. Kamenku (npuaoxenne 1) 75 mo ropusodTanbLbeiM JIMIAAM ¥ 77 110 BCPTH-
ka ILHbIM, Beero 152,

IMozcTasasns nodyueHHele 3Havenust p. Kameuku B ¢opmyay (18), Gyiev
1eTh
0,02 .2.152

Tep— 1.7 — 535

= 17,5%,.

PeayabTraThi, noaydenusle no dopmyaam (1.7) u (1.8), oauski;
pa3Huila BeJdHyHil yKJIOHOB 1€ HpeBruimaet 10%.

Metox Bycanaepa siBisiercs GoJce NPOCTHIM H 00JerYeHHBIM.
Onnako cacayer HMeTh B BHAY, yTO, BO-IIePBBIX, 3TOT MeTOH TipH
Pas/HYHBIX NOJOKEHHAX CETKH OTHOCHTEJbHO [OpH30HTANeil MOXKeT
JaTh OUMOKY B oNpedeseHHH YKJoHa Bogocfopa ot 1 1o 25%, Bo-
BTOPBIX, /i1 BOXOCOOPOB €O CJIaGOBBIPAKEHHBIM pebedoM OmMHOKH
MOr'yT OBbITh 3HAYHTEJIbHBEIMH M, B-TPeTbHX, GoJsee YAOBJACTBOPHTE b-
Hble pe3ynabTaThl NOJY4alOTCA TOJBKO IIPH ONPEACHEHHH YKIOHOB
B010cO0pOB B ropHBIX paloHax.

§ 1.8, MOCTPOEHHUE NPONOJNABHOTO NPOMHIAA U ONPENEJEHHE
CPENHETO YKJIOHA PEKH

IlpoaoabHbiil TpodUIL pEKH CTPOHUTCA Ha OCHOBAaHHH IaHHBIX
O [POTAXKEHHOCTH (AJNIMHAX) OTAEJBHBIX yYaCTKOB IVIaBHOTO pyc.ia
¥ COOTBRTCTBYIOMIMX KM BLICOTHBIX OTMETOK, KOTOPHe MOryT Onith
[OJyUYCHBl NIPH PeKOrHoCUHPpOBOYHOM 0OC/Ie10BaHHH H3Y4aeMoro BO-
JOTOKa B MeXeHHBIl nepHon. I'paHHIaMH y4acTKOB MOIYT OBITh Me-
€Ta, B KOTOPBIX: 4) Hal/i0gaercs peskoe yBeJHYeHHe HIH yYMeHblile-
HHe ray0uH, 6) HUMCIOTCA NOPOTH, OBICTPOTOKH, NepeKaThi, OCTPOBA,
a) u3MmeHsdercd npeofajaioias LWMPHHA MEKEHHOro pycla, I) ns-
MEHSIeTCH IIHPHHA MONMBI, JA) NPOSBJAACTCA INOATOP, €) BIAgacT
NPUTOK, X) H3MEHsieTcs! IIpHJeraliias K peke MeCTHOCTb 1f TIp.

OObYHO OCHOBAHIEM 114 BLIZETEHHA YyacTKOB CAYXKHT N3MeHe-
HUC Cpa3y HECKOABKHX XapakKTepHCTHK, T. €. H3MeHeHHe 00auka
peku. Hanpumep, mMoryr ObiTh BeifeJieHH TaKHe YYacTKH, Kax yda-
CTOK Te4YeHHS peKH ¢ 3a00/10YeHHOH NOHMOH, yyaCcTOK 03epOBHIHBIX
pacUIMpeHHil pyc/ia d MOUMbBIL, KAPCTOBHIH y4acTOK, Y4acToK ¢ NOpo-
raMi WJIH CTPEMHHHAMH, YUacTOK TEYEHHS PCKH B YIUe/be, TeCHHHE
1 T. A JIIHHA yyacTKa MOXET H3MEHATBHCS 10 HECKOJNbKHX IeCATKOB
ku.1oMeTpoB (00biyHO 10—30 &M xa Gosbmikx pekK H 5—I15 ku gasi
Ma.1blX).

JlaHHDle PeKOTIIOCHHPOBOYHBIX 0GCAeTOBAHHH PCKH B MeheHHbIl
NnepHoja AOKHBI OBiTh IIPHBEIEHBl K MEXKCHHOMY (CpellleHeH3MeH-
HOMY, OOBIYHO JeTIeMy) COCTOSIHIIIQ YPOBUS BOALI 11O MOKA3alHSM
BOTOMEPHBIX 110CTOB, a [11f PEK, Ha KOTOPBIX TaKHX IIOCTOB He HMe-
eTcsl, — [0 alaJoTHH C COCeNIIMMH BOJOTOKaAMH M JAAHHBLIM OfIpoca
MECTHBIX KHTeJef.

YKI0H MexXAy AByMs TOuKaMH (TrpaHHIAMH y4acCTKOB) olipefe-
JSIeTCST IIyTeM J1eNeHHA lla1eHHd (pa3sHOCTH OTMETOK) MeXKIy Touy-
KaMH Hd paccTOAHHE MeXKIy HHMH.
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[IpojonbHEIl NpodHAbL pEeKH CTPOUTCSI B CHCTEME MpSAMOYroJb-
HBIX KOODJAHHAT: N0 OCH aOCLHCC OTKJIAZbIBAIOTCH PACCTOAHMS Me-
JKIY TOYKaMH, a HO OCH OpAHMHAT — BBICOTBl TOUEK B aGCOMIOTHBIX
OTMETKaX.

[Mpocrefimuii cayyall NocTpoeHus MpoxoibHOro npoduas nprBe-
JleH Ha puc. 1.9.

HanGoaec noanoe mpejacrab.ieHHe O XapakTepe peku, CTPOeIHH
ee pycsaa, NOAMbl H JOJ/IHHBI, YKJIOHAX H CKOPOCTSX Te4eHHH, a TaK-
e O IPUPOJHBIX OCODEHHOCTAX OTAEeNbHDLIX YacTed BojocGopa (aH-
mwadrc. reosOrMYeCKOM CTPOECHHH W Ip.) MOXKHO HOJYYHTH C MO-
MOIIBIO MOCTPOEHHST KOMIJIEKCHOTO Tpaduka HPOROJIbHOTO npodHIs
pexH. B kauectBe nmpumepa B npuiaoxcHuH Il npusemed xommiexc-
HBIH Ipaux NpoxoabHOro npoduas p. Koabimel, C nomolnpio Ta-
KOro rpauka MOXKHO pellaTh MHOTHC THAPOJIOTHYECKHE H BOAOXO-
39HCTBeHHble 3a1a4H. B 4acTHOCTH, yUHThIBas UePeIYIONIYIOCH PyCao-
BYIO M HOMMEHHYI0 MHOTOPYKaBHOCTb, MOXKHO Haubo/ee NpaBHIBHO
BEIOpaTh MeCTa OpPTaHH3alHH CTOKOBBIX H YPOBEHHBIX HNYHKTOB, Ha-
METHTB Y4aCTKH JONOJHHTEJNBHBIX 00cae10BaHtil 1714 Belfopa MeCTO-
TT0.T0KEeHHS PA3/IHUHBIX BOZOX03AHCTBEHHBIX COOPYKeHHH U T. 1.

Cpennuit yKnoH pekH MPHOIMKCHHO BBIYHCTAeTCA TO (opMyle

==, (1.9)

raie H — pasHocTs OTMETOK ype30B (ypoBHCH) BOAH B HCTOKE H
yCThE PeKH B M; L -— J/11HA PCKH B KM.
195 —114,8 9

39,5 =2ho.

[Ipit orcyTeTBUHIl MPOXOMBHOTO NpodHUIs DEKH CPCAHHH YKJIOH
MOXKHO BBIYHCJIHTE MO Tomorpaduueckoit Kapre. [Jas 31oro Heo6xo-
AHMO Ha KapTe HauOoJee KpyoHOTO mMacwirtada onpemestHTh OTMETKH
HCTOKa H yCThSl HJM 3aMBIKAIOUICIO CTBOPA M H3MEPHUTDL JJIHHY peKH
(vuacTKa) OZHHM H3 cnocoGoB, uaaoxkeHHnix B § 1.1. [Togeaus pas-
HOCTH OTMETOK Ha JJIMHY peKH (yd4acTka), HOJIY4HM CPeZHHA YKJOH,

B toM cayyae, Korjga HCTOK DEKH HJIH 3aMbIKalOMIMH CTBOp HC
coBnazaer C TOPH30HTAJbIO HIM OTMETKOH ypes3a Bojbl, onpefescHHe
BBICOT [IPOH3BOAHTCA HHTepNOAAnHel MexAy OJHKaHLIMMH TOpH-
30HTAJISIMH, HepecekalollMMH peKy, HIH MeXKJy OTMETKaMH ype3oB
BOJBL, W Ke Meway OTMeTKOH ype3a W TOpPH30HTaablo. Ecau ixe
peka OepeT Hada/J0 C BO3BHILIEHHOCTH, HC HMEIOLIell OTMETKH HaM-
BhICIIell ee TOYKH, H HHTCPHOIALHIO IPHMEHHTH HEBO3MOKHO, HCTOKY
MPHAAIOT YCJAOBHYIO OTMETKY, I1peBHILIAIONIYI0 OTMETKY TOpH30HTAJ/IH
BepIIHHKI HAa BeJHYHHY He Gosace D 4 Ha KapTe macmrada 1 : 100 000
1 2,5 u Ha kKapre macmTaba 1:50000 (r. e. Ha BeauuuHy, paBHYIO
CeyeHHIO BCIOMOIaTeJbHBIX TOPH30OHTAEH).

[Ipy 3HauHTesbIIOM H3MEHCHHH YK/JIOHA MO JAJille PEKH BbIYH-
CAAIOT TAK HA3BBAGMHE CcpegHeB3BelleHHBIH, HJIH BBIpaBHEHHHIH,
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VKJAOH, KOTOPBIH onpefedasieTcs cnocoOoM, npeaitoxkeHHbiM [ A, Anex-
CECBBIM.

OmnpeneseHde yK/I0HA DEKH B 5TOM C/Aydae CBOJUTCA K ompejefe-
HHI0O YKIOHa MNpsIMOH JHHHH, BbipaBHHBAIONICH NPOZOJbHBIN Tpo-
GHAb peKd U3 YCJNOBHA paBeHcTBA U MHHHMyMa cpe3aeMoit u 100aB-
JfeMoil 1L101aau npoduis, Kak 370 nokasalo Ha puc. 1.9,

M3 puc. 1.9 BuaHO, 4TO nmpu TAKOM ONpe.deseldHH BBIpABHHBAM-
was npsaMas JHHAA T0JAKHA NPOXOAHTh 4epe3 Touky C ¢ KoopiunHa-
TaMu:

L
xC:T’ }IC—_—- === cp (110)

h\:

rie L — anuHa pekd; €2 -— naoulajb BRIDAaBHEHHOTO Npodu.s. pas-
Has NJOINAAHM eCTecTBeHHOTo Npoduaa H ompejgenseMas no ¢op-
MyJsie

Hi+H Ho+ H H, +H
Qo= TLEER o BRER L e (1)
sgece Hi, Ha, ..., Hp — OTMeTKH NepeqoMHBIX TodeK npodusst; [y,
lo, ..., I — ANNHBI Y4ACTKOB pekKH MeXAy TOUKaMH IEpesoMoB Npo-

Gdunsi, B cyMMe CcOCTaBJAALINAe OGINYI0 AJHHY PeKH Ha Onpejc/ade-
MOM yyacTKe.

Bplurca¥B KOOpAHHATHI H YCTAaHOBHB MecTONONOXKeHHe TOUKH C,
N0JI0KeHHe BLIPABHCHHOrO npodHAs ONpele AT HAa TIJas ¢ Ho-
MOIIbIO JTHHEHKH M3 OpraHHYecKoro cTeKaa, N03BoJsollell mpocMa-
TpHBaTh NPHKPbIThIE JHHEAKOA YacTH NPOQUIs, HIAH XKe ¢ HOMOLLbIO
TYro HaTAHYTOH HUTH, 4TO MeHee YRoGHO.

Jas npoduiell pek, HMEOUINX BOTHYTYIO W/IH BBIIYKAYIO Gopmy
(cM. puc. 1.9), MuHHMYM cpe3aeMoit H 106GaBJgeMOH molaxcH A0-
cTHraercsl OpH ycnosul paBeHcrBa orpeskoB AC u CB.

HaHcea Ha deprexk nosioxeHnde JHHHH BbIPABHCHHOTO NpoQILId,
CHUMAIOT C Helro 3Ha4YeHHA OTMETOK KOHeYHBIX TOYEK BBIpaBHCHHOH
JUHHH H TIONy4aloT BeNWYHHy yKJoHa (B NpOMHJJE) TO OGBIUHOM
bopmyae (1.9).

[Ipy Hasimuuy NpoxoJAbHOTO Npoduaad peKH BbIpABHEHHBIH YK/OH
ONpeae]sIoT cAeIYIOWHM 00pasom:

a) BpIOMpaloT HaHOO/Mee XapaKTepHbIC TOUKH NepejoMa npodiisa
Hy, Hout 1,

6) cHAMAT ¢ npodHIA OTMETKH BRIOpDAHHHX TO4YEK U paccTosd-
HHS MEXKIy HHMH;

B) BhiuHCAAT nmo Qopmysae (l.11) naomanek BhpaBHCHHOIO
npoduis £;

L Q
) OmpeiesdioT IO COOTHOLIEHUM =5 M -7~ KOOpIHHATEI TOYKH C

M HAHOCAT ee NOJ/I0XKeHHE Ha npodH.Ib.
Haaec moctynalor Tax, Kak on#caHo BhilIe.
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Hpu orcyrctBud npodu.1a pekH NOCTeAHHH COCTABJAIOT 110 TOMO-
rpadHuueckolt Kapre KpynHoro macuiradd. s 3TOH uedqm Ha KapTe
OTMEYAIT TOUYKH C OTMETKaMil YPe30B BOJAbl H C MCPECCUCHHAMH TO-
PH3OHTaJEN H H3MEepsioT MEXAy HEUMH pacctofuus. {lo momydeHHbIM
OAHHBIM CTPOAT MPOJOJbHBI NMPOGHIL PEKH M [0 HEMY BLIYKCJASIOT
BbIpAaBHEHHBIH YKJIOH pCKH.

IMpu noctpoernu npoduid HEOOXOUMO CTPEMHTBCS K TOMY,
41008 BBIGpaHHBle MacwTalsl (BepTHKAJABHBIH H TOPH30ITAIbIbI])
He CHJIBHO HCKayKaJal JeHCTBHTENbHBIH NpodHIb peKH.

§ 1.9. NOCTPOEHUE TFHNCOTrPAGHUECKOH KPHBOM BOAOCBOPA

['uncorpaduueckas xpuBaf, XapaKrepHsylollad HapacTaHue MJI0-
nga i Bogocbopa 10 BHICOTHBIM 30HAM, CTPOHTCSI Ha OCHOBAHHM JaH-
HDIX M3MEpPEHHH YacTHBIX MJoIlajgell BogocOOpa, 3aK/OUEHHBIX Me-
®K1y ropusontajamu (cM. § 1.7). OnpegeseHuc miomaneil MexI1y
rOpU30ITAgAME, OCOOEHHO KOTJa OHM PpacHoJOXKeHBl JI0BOJABHO
0.143K0 Apyr OT apyra, yaofHee NPOM3BOIHTD C MOMOHIBIO MaJIeTKIL.

B rata. [.13 mpuBejxeHB!l naHHLIe, NOJYYEHHLIE IS MOCTPOEHLS
runcorpaduueckoii kpupoit p. Kamenku.

Tabauya 1.13

Pacnpenenenue niomaau 6acceiiHa p. KaMeHKH 110 BBICOTHBIM 30HaAM

5 2 2 2 g2 | g | 2| =

— — = —_ e8] o ] o

5 5 s g s s s ¢

— — — — — ™ o™~ N

Taowann, <m? 0,4 18,2] 496, 864 | 68,9(35,8|12,7] 2,0
B % or o6uch
IL1oWagu  BOJIO-

chopa . . . . . 0,1 6,5 18,4 31,1 25,1 13,2 4,6 0,7
Ilocae1opaTtenbibie
CYMMBI  IIJIOLLA-

e
M2 L. 1275 2746 266,41 206,8 | 10,4 | 51,5 | 14,7 | 2,0
% ... 100 1 998 93,3 75,2 13,7 | 18,7 531 0,7

OmiokuB TIO OCH aBCUKCC NMOC/ACHOBATEbHBE CYMMBI ILTOIIALENH
BLICUTHBIX NOSICOB, & NMO OCH OPJAHHAT — COOTBETCTBYIOLU[HE HM Bhi-
COTDI, 1IOJYYHM KPHBYIO HapacTaHus TIomajH BojocOopa No Bhbl-
COTHBIM 30HaM, HJu TuncorpadHuecKylo KpHBYI0 Bojgocbopa. IDTa
KpHBas XapaKrepH3yer H3MeleHHe cpeHeil BBICOTBI Bozoclopa To
Mepe mnepcMellelns BBepX no pexe. Kpusad 1o3BoJser CyAHTb, Ka-
KOl MpoleHT maollanu Bogoc6opa HaXOAHTCS Bbillle 3aTaHHOH BhI-
COTHON 30HBL.
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Ha puc. 1.10 npuBejgena runcorpaguueckas KpHBas Gacceina
p. KaMelikil, IOCTpOEHHAs 10 AaHubIM Tasdl. 1.13.

y |
240
200 g
IS
Oy
S o0 ™~
16
= ~onl
o
< \;
120 “?
1] 20 40 60 &0 100%
flnowado

Puc. 1.10. Tuncorpaduuecxkast gpupas Gaccefina
p. Kamenxu,

Kak vkasuBajock B § 1.7, no runcorpadrueckoit KpHBOI MOXKHO
olpeseanTh cpelHioln BecoTy BojocOopa. Hdas aroit uenn npume-
ufacTes popmya

Hoy = —— (1.12)

rae Hep— Cpenusst BblCOTA B KM WaW a;, F/ —mjomanp, orpaniyed-
Has oCSIMH KOOpPIMHAT ¥ THTcorpaduyeckoii kpusoli, B m% F — 06-
nad naolank sogocbopa B M2,

§ 1.10. OMPEXEJEHHUE B3BEMIEHHOIO KO3®®HLUHEHTA O3EPHOCTH

BoluiicTeHne Ba3pellleHHOTo K03(hduiuenta 03epHOCTH Pyyp (B % )
PoH3BOIHTCA N0 OOBIMHON GopMy/le B3BENIHBAHUA

P

B3B

S Syfod+ oo + S0
Si b Sfed e 25l 00, (1.13)

rae Sy, So, ..., S, —nuowanu sepkana osep B KM% fy, fo, ..o, [0 —
naoua 1 BogocGopa o3ep B kMm% F — muomanb Bogocbopa pekil 10
3aMBIKAIONIEI0 CTBOpPA B KME.

[laomaiu 3epkana o3ep ¥ naollaad HX BOLOcOOpOB Olpene.1d-
I0TCSL IO TonmorpaHuecKuM KapraM Kpynyoro (I4s BomocOopoB. lie
npespiitiaonux 500—700 &M, ¢ HadMuHeM NIPEHMYLIECTBEHIO Me.1-
KHX 03Cp) H cpeaHcro (47s GonblHX BogocGopoB) MacuiTaba.

]
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IMopsagox paboThl peKOMeHAyeTcs cJeqy ol i

a) mocjge BeIOOpa Macmitata TomorpadHueckoii KapTel noabH-
pamwT JIHCTH pa6oyeldl KapTH, MOAHOCThIO MOKPHBAOI[HE NA0ILALbL
BoAocHOpa peKy;

6) HamMeuamoT OTAEHbHBIC 03epa MM TPYNNY MEJRHX 03ep, MJI0-
ALK BOJOCOGOPOB KOTOPHX HEOOXOZHMO ONpeAe/HTh, H HAHOCAT HA
KapTy rpaHulibl BOZOCOOPOB BHOpPAHHEIX 03ep;

B) ¢ MOMOIBIO MAJETKH WJH MJaHHMeTpa OMpeRessIOT Mmioia il
3epKaja 03eD H HX BOZOCOODOB; HPH 3TOM B HJIomans Bogocbopa
03ep BKJIOYAIT M IOL[AAb €0 3epKa/a; NJAOUAJH OTAedbHBIX H3-
MepeHHHX BOZOCHODOB 03Cp AOJKHBl ObITh 00A3aTeNbHO YBSI3AHH
¢ obIeH naouaabio BOOcHOpa PeKH A paccMaTpHBAeMOr0 3aMbl-
Kaiolllero cTBopa.

.<_—(”\\__7 )
03. Kﬂ}libillloﬂne 03, 1\““‘ 'll([
3 I 8
. \\\ 03. Tuau
K 05 oda 03 K}ylee
\

a.Konaneso

ofuoaa&

Puc. 1.11. Cxema 6accefina p. CocuoBolt fo ctsopa Konarneso.

Huxxe mpuBegeH nmpuMep ompeneseHUs B3BEIUEHHOTO Ko3hdHuH-
eHra osepHoctH p. CocHoBoit go crBopa p. Komasneso, uMeromier
nromanb BogocGopa 6020 xm? Cxema OacceliHa mpejcraB/ieHa Ha
puc. 1.11, a ucxomHeICc gaHHble, MOAYYeHHHE TO NpABHJIAM, H3J0-
*KeHHBIM BHIILE, MpHBeaeHkl B Tabu. 1.14.

B rta6a. 1.14 B rpade 3 aas rpynnel o3ep gaercs cyMMapHas
IJIOINA1b HX 3epKaJjia; BeJHYHHBI TAoIaneii okpyrasorea 10 1 Ku?.
B rpade 4 11a o3ep, ucpe3 KOTOpHE MpOTeKAeT IJaBHAA peKa, MJ0-
Iaib BogocOopa RaeTcsl HAapaCTaloMIHM HTOTOM, T. €. B TJI0MAAb BO-
docoopa o03. Komans (340 xm?) BKIOYeHa mjomagbs BojocHopa
03. Kampimenoro (240 xu*), B miomaznb BogocGopa o03. Ceerioro
(980 xkm?) — nuomaas BogocGopa o03. Komaus (340 x#?) u 1. 4. (cm.
taba. 1.14, 6acceitunl Ne 1--4 1 6).

[TosyuenHeic B rpade 5 3HaueHHs MOACTABMAIOT B popmyiy (1.13)
H BBIYHCJSIOT B3BEUIEHHDLIT KO3QOUITHEHT 03CPHOCTH Pgas. O3sep-
HOCTb BBIYHCJAAETCH ¢ ToYHOCTLIO 10 0,01%; B HaureM cayuae Ko3g-
bunuedt Py pasen 0,21%.

Ilpu BbIAESEHHH YaCTHEIX BOJZOCOOPOB 03ep HEOOXOAHMO YUHTHI-
BATL CJCIVIONLee:

28



Tabauya 1.14

BemoMocTe onpefenenns B3BEIIEHHOT0 KOa()(HUHMEHTA O3epHOCTH

p. Cocnonas — a. Konaneso

Haowank, xu?
Ne Gacceiina Hassainie {(x0.THHCCTBO) Mpoussenenue
osepa 03ep 3cprana BoxocGapa Sf
osepa § osepa f
1 2 3 4 5
1 03. Kawmbiuenoe u 0Oath
03ep Ge3 Has3BaHHH . . 25 210 6 000
2 0o3. Komamp . ... .. 14 310 4760
3 03. CBeT0€ M OAHO 03e-
po Ge3 HaszBaHHA . . 13 G0 12740
4 03. Kpusoe . .. ... 9 2100 18900
a 03. Kpyrnoe . . . . . 3 3700 17 100
6 03 XoJonHoe H 1Ba 03e-
_ pa Ge3 HaspaHust . . . 11 150 1650
7 o3, Kauma, IToga 1n nxBa
o3epa 6e3 Ha3Ballls 44 260 11 440
8 03. Tuza u 1Ba o3epa
6e3 wasBamHs . . . . 10 113 1130
9 CeoGoanas maomage . . — 320 —
Cymma . . . . 6020 73720

1. Bennunna B3BelreliHoro KosgguiuHeHTa 03€pHOCTH CHJBHO
MEHSeTCA B 3aBHCHMOCTH OT NOJIOXKeHHs o3epa B Oacceitie. Tax, Ha-
NpHMep, €CNH 03epo HaxXogHTCA B BepxHed uyactH OGaccellHa

Puc. 1.12. Cxema pas/JMyHOro PacloI0KCHHA
o3ep 1a BogocGope.

(puc. 1.12), to Pusu==0,89%; ecH 3T0 K€ 03ep0O HAXOLHTCS B Cpel-
Hefl wact GacceliHa (o3epo mokasallo NpepbBHCTOI JHlLEH), TO
Prsn=1,80%; ccnu 5 HukHell yvactn Gaccefiua (03epo NokasaHo To-
yeunoil JuHuei), 10 Ppp=2,70%, 7. e. B TpH pasa BbIlIe NepBOHA-
HaJbHOIT BCHYIIHEL.

2. KospdungeHT 03epHOCTH MCHSETCS M B TeX CaIyuyasix, Korad
3HAYHTENBHAST TPYNIa 03ep, YCpe3 KOTOpPhIe NIPOTEKAeT I1aBHas peKa,
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obobmaercss B 0AHH BojocOop 6e3 pa3bHUBKH HX Ha GoJee MCJAKHE
BoAocHopbl. HanpuMep, ecat B3ATb B KAYeCTBE 3dMBIKAQILEIC CTBOPA
Bbixox p. CochoBoit H3 03. KpuBoro (cM. puc. 1.11) u BbiUMCIHTH
Ppsp 603 pa3OHBKH 03ep, PACHOJOXKEHHBIX B BEDXHEM ee TeueHUH, Ha
OTJe/iblibleé BOJOCOOPLI, TO DOJYUYHM

52980 + 9 - 2100 (986
Pryp== 21002 - 100 — 5 = 1,580,

Ecau rpynny osep pa3buTth Ha oTjae/bHBle §acceliHBl TaK, Kak l1o-
KazaHo Ha puc. 1.1l (npepoiBucias JuHUsA), TO Pya=0,96%.

[Ipn pasbuBke Ha eule Gonee MeJkde OacceliHbl (Ha cCXxeMe HX
rpaHullbl MMOKA3aHBl TOYCYHOH JHHWeH) BennuyuHa xodpduuueHTa
Py U3MEHHUTCA, HO YKe HC3HAUMTE/bHO; B HAleM CJdyyae oHa OyaeT
pasua 0,90%.

CaefoBaTe/IbHO, B KaXKJ10M OTLE/JbHOM CJy4ae HaJ0 YYHTHIBATb
KaK pacrno/JokKeHHe, TakK H pa3Mep 03ep H Npexjec YeM OKOHUATENbHO
HaMeTHTbL IpaHHLDLI 03ePHLIX BoAOCOOPOB HeoOXOAHMMO IYTCM TIpea-
BapHTEJIbHONH DPHKHAKHA Y3HAThb BeJHyUHY NMpoHM3BegeHHA Sf U B 3a-
BHCHMOCTH OT €€ BeJHYHHBl BKJAKYaTb B pacyeT HAHM OTAeJbHOE
03epo, MJIH KAKYI0-TO TPYILY O3ep.

3. Menkuc o3epa Ha [DPHUTOKAX TJIABHOH PEKH Majo BJHAIOT Ha
BeauuuHyY Py,p. Tak, Hanpumep, nas ctBopa Konaneso (cM. puc. 1.11)
C yueTOM BceX o3ep Ha Nputoxkax p. CocHOBOH Prin=0,21%, a Ge3
vueTa HX Pyyp=0,20%.

3HauuT, MeJdKHe o3epa, PacnoJoXKeHHble Ha NPUTOKaX IJIaBHOH
DEKH, IPH BBIYHCACHUH Prgy MOKHO HE YYUTHIBATE.

Kaxk caenyeT M3 H3J10XKEHHOTO, DK ONPeeJeHHH rHaporpaduye-
CKHX XapaKTCPHCTHK BOJoCOOpPOB H PEYHOM CETH N[O KapTe Lejeco-
06pa3Ho O HOBPeMEHHO NPOU3BOJUTh H3AMePeHHA, HEOOXOAHMblE AT
MOJYYeHTIS PAga XapaKTepHCTHK.

Tak, HanpuMep, NPH U3MEPEHHH MJIHHBL PEKH CJeayeT o/HoBpe-
MEHHO ONpeeNdATh M PACCTOAHHS J0 YCTbEB IIPHTOKOB, KOTOpHIE
B JajbHellieM noTpeGyrTcs i Pa3/IUYHbIX IIOCTPOEHHI, B 4aCTHO-
CTH ANA MocTpoeHus rujgporpaduieckod cXembl peKH H HJIOTPaMMBI
Haccelina. [Tpu onpegenenud niaouaged Bogoc60poB IPUTOKOB Lene-
coo6pa3HO MOMYTHO NPOM3BECTH H3MEPeHHA IVIOILAJeH MeXKTPUTOU-
HBIX YUacTKOB, JaHHbI€ O KOTOPBIX GyAYT HeoOXOAUMbLI JJA DOCTpOC-
HUs rpadHKa HapacTaHMs JOMAIH BOZocO0pA o AJHHC PeKH, H T. 1.



F'rasa 2

FTUHAPOMETEOPOJIOrHYECKHE XAPAKTEPHCTHKH
PEYHBIX BOOOCBOPOB

§ 2.1. ObPABOTKA CHEIFOMEPHbBIX CbEMOK H BLIYHCJIEHHE
3ANACOB BOAbl B CHE}KHOM NOKPOBE

Henn cHeroMepHbIX CLeMOK — ONPEAEHTh 3anachl BOAL B CHCIXK-
HOM TIOKDOBE,

Bo BpeM$ cHeroMepHBEIX CHeMOK M3MepAeTcs BHICOTA H IJOTHOCTh
CHE’KHOTO MOKPOBA, TOMNILIHHA JAeIAHOH KOPKHM U CJT0H BOAH Ha Mou-
Be, a TakKXe Onpegessercsi COCTOAHHE IOBEPXHOCTH NOYBHl (Tasnas
HJIM Mep3nasi), CTeneHb MOKPLITHA MOYBLI CHErOM.

BricoTa CHCXHOro NOKPOBa H3MepsieTcsA MO MOCTOSHHBIM H Tepe-
HOCHBIM pefikaMm.

[lnotHOCTL CHera B TouKe d (B 2/cM®) onpeacasieTcsi ¢ MOMOHIbIO
CTaHJaPTHOTO NMOXOZHOTO BECOBOT'O CHEroMmepa, COCTOSIHIErO M3 TIH-
JUHAPA BLICOTOR 60 M ¢ KpPBILUKOH, BeCOB W JOMATOYKH, M BBIUH-
caderca o popmydie

m
d=—-, (2.1)
TIe m-— Macca BOJIbl B CHere B I'paMmax; ¢ — ob6beM B3IATOH NPoldbl
cHera B cad.

Taxk xak niowagb NONEPEYHOTO CCYEHHA LHIMHAPA CHeromepa
paBHa 50 c#% a Kaxjgoe geJqeHHe NHHEHKH BECOB COOTBETCTBYeET b e,
tbopmyaa (2.1) moxer GHITL NPeACTABJEHA B CJAeNyIOUIEM BUIE:

Sm m .
_——a 2
d 50h 100 ° (2.2)
Tie M — oTcyeT M0 JHHEAKe BECOB; A — OTCYET N0 LWIKajge LHIHHAPA.

Taxum o6pasoM, AJA BBIYHCAEHHS BeIHYHMHBI MJIOTHOCTH CHETd
HaZ0 YMCJIO AeJAEHHI, OTCUHTAHHOE MO JHHeHKe BECOB, Pa3ACaHTL nd
yBesauueHHblil B 10 pa3 oTcyer no mKajae LUAHHApa cHeromepa. He-
JeHHe HPOU3BOIUTCHA 10 TPETbero JIeCATHYHOTO 3HAKA, a pe3yabrar
OKPYIasieTcsl 1o COTHIX goJeH.
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{lpumep 2.1 Buicota ipodn cHera f=33 ca; 'MMC.10 AeeHHH 110 JiHefKe
BecoM m=08; MI0THOCIb paBHA
m 68

_— = = =02 =02 / ] 3
0% 330 0,206 = 0,21 2/cas’.

d=

{lo paHHBIM O BeJHUYHHE ILIOTHOCTH CHeTa ¢ W BHICOTE CHEXKHOTO

MOKPOBa A BLIYMC/sieTCA 3ailac BOABL B CHEre y, T. €. BHICOTA CJ0S

BOABI, KOTOpasfd COLEPIKHTCA B CHEXKHOM [OKDOBE H IIPHU €T0 TaTHHH
NOMHJIeT Ha YBJaKHEHHE NMOYBH H cPOPMHPYET CTOK,

y=10dh nn, (2.3)

rze A — BbICOTA CHEXHOTO NOKpoBA B ¢M; d — IJIOTHOCTb CHETA
B efcmd.

ITpumep 2.2. Tlo paudslM NH3MEpPeHHH BLICOTA CHEXIIOrO mnoxkposa A=24 cu,
MI0THOCTE cHera d=0,33 efcm®. 3anac soxasl B crere y=10-0,33-24=79 mn,

Pazauuaror ciefyrolline OCHOBHBIE BUABL HAGMOIeHUH Hal CHEX-
HEBIM MOKpoBOM: 1) exegHeBHble HaOJOICHHA U 2) naHgmwadTHO-
MApIIPYTHLIE CHerOMEpHHEe CbheMKH. [IpousBoasTCs TaKxke creuu-
aJlbHBEIE CHETOChCMKH.

ExxeqHeBHbie HaOJIOJCHHS HaJ CHEXKHBIM NOKPOBOM MPOH3BO-
IATCA TO [OCTOSHHBIM PEHKAM, YCTAHOBJIEHHHIM B NIPEHEIAX METeo-
POJIOIMYECKOH MJICIIaLKu CTaHIUK (rocTa) win BONU3M Hee.

Jlangmadruo-MapIlpyTHble CHErOCBHEMKH NPOH3BOJATC 1O Ju-
HelHBM MapuipyTaMm. OCHOBHBIMH BHAAMH JaaHgwa@ra ABJIAOTCA:
noie (OTKpHIThie Ge3/lecHble Y4aCTKH MECTHOCTH UIMPHHOW He MeHee
500 M, 3aHATHE pa3NUIHBIMH CE/IbCKOXO3AUCTBEHHBIMH YTOAbAMH —
JAyTa, KJAeBepHilla, O3UMH, 396/1eBasd naxoTa, cTepHsd, [enHHa | p.),
J10:K6HHBL U HeHOMbIIMe 3a60M0UEHHBIE YUACTKH (TYHApA, CTenb, Iy-
CTBIHA), Jec (pas/MYHOH NOPOABl M TyCTOTH, MACCHBLI KYyCTapHHKA,
obJeceHHble 60J0Ta; B CTENHHIX palioHaX — QPYKTOBEE cafml, Jec-
Hble KOJIKH) u oBpard (6ajaku, aora).

O6bem cHeroMepHBIXx paboT Ha MapmpyTax NPUBOAMTCH
B Tabu. 2.1.

B 6ankax u oBparax cHeroMepHbie CbeMKH NpPOHU3BOIATCH MO
JABYM—IATH TNONepeyHHKaM obwed NporaxerHocTeio 200—500 .
Hpu mupune oBpara mo 100 mu paccTosiHue MexAy NOnepeyHHKaMH
A0/1:KHO cocTaBiaaTe 100 u, a B Gonee mWupOKHX oBparax (6ankax)
paccTOsiHHE MCXKAY NOmepeuHAKAMH JOJKHO OBITh He MeHee INHPHHH
ospara. [IpHMep 3anucu u3MepeHH# npubegeH b Tab1. 2.2,

Ha nonesom mMapuipyTe BHCOTA CHEXHOTO NMOKDPOBA B NepeceKae-
MBIX MAapIIpyTOM Gankax (oBparax) He u3MepseTcd H nepeXojbl ye-
pe3 Oaskn (OBparu) He BKJKYAIOTCH B OOWIYKO JJIHHY HOJEBOTO
MapiipyTa.

I[10THOCTL CHEXHOro NMOKPOBA B KAXKAOH TOUKE onpenensercs
o1un pa3. llpu BEICOTC CHEXHOroc MOKpoBa MeHee 5 ¢ NPolH Ha
I1.10THOCTb He BepyTcA.

CpefHfsl BhICOTA CHEXHOTO NOKPOBA (B i) TO JaHIaPTHOMY
MaplpyTy onpezenseTcss Kak cpenHee apudMeTHYecKOe H3 CyMMB
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Tatauya 2.1

& MecTo uaMepeHui Koanuectso
Y usMe peHni
Bux yroauit i o
5 ) BHICO- | RAOT-
é{ g BBICOTHI CHera NJOTHOCTH CHera “Fhi HOCTH
IToae (6o.1pwie or-| 2000 | Uepes 20 m Yepes 200 » (s | 100 10
KPLITLIE Y4ACTKH) KaXI0H Jaecsitoll
TOUKE H3Mepenust
BHICOTEY)
Jlecuete  paflomet 1000 | Yepes 20 x Uepes 100 » (8 | 50 10
(na Hedo.JbIHX Kax a0l usiToil TOY-
TOJSIX Cpeuy Jne- Ke H3MEPEeHUs] BEI-
COB) COTBI)
Jlec 500 | Yepes 10 » Uepes 100 u 50 5
bagxil 1 oBparu Io Uepes 5 # 1o He onpeneaserca | do 40 —
200 41 1ByM monEpeuHHu-
KaM
To xe 6onee; Uepes 10 x# 1o He onperensercst| 20 u | —
200 41 1ByM monepeuni- Gonee
KaM

U Obman npoTsKEeHHOCTE MapuIpyTa No X8YM [HONePevHUKaM.

BCEX H2MEePEeHHBIX BHICOT, BKJIIOUAA H Te cAydYad, KOTja BhICOTA OKa-
3asach Majdo# (3anuch «0») wid cHer B TOYKE H3MepeHM# OTCYTCT-
BOBAJI.

Cpeands WIOTHOCTb CHEra BBIYHCAACTCA Ae/NEHHeM CyMMBl TWIOT-
HoCTell Ha 4ucao (DaKTHYeCKUX H3MePeHHH ¢ OKpyrJieHHeM A0 COTBIX
Jgoaef.

B Tex cayuasx, Korfja B TOYKaX oNpege/ieHHS MJAOTHOCTH CHera
nabawgatach Jegfnafd Kopka Ha Toube, 3amac BOJABl BhiuHc/AsSeTCA
OTACABHO AAA CHera M JeAsHOW KOpkH. JLJA CHETa OH BHIYUCASETCH
M0 CPeJHHM 3HAaYeHHAM BbICOTb M IJIOTHOCTH, a AJA JAeAAHOH KOp-
KH— M0 CcpefHe# ee TOJMUIMHe (CyMMa 3HAYeHHH TOJLIMHH KOPKH,
H3MEPEHHON Bo BceX TOUKAX olipeeseHls MAOTHOCTH cHera, ae-
JUTCS [1a YHCJIO Toyek onpeledeHHd JTWOTHOCTH, BRJloyast H Te
TOUKH, B KOTOPHIX KODKI li¢ Oblio). 3amac Bodbl B JelsloR KOpKe
ONpeaeTIseTcd MyTeM YMHOMCHHA ce CPCjHeH TOoJIHHb Ha MJIO0T-
HOCTb JCASTHOH KOpPKH, KoTopas NMpHHHMacTcs pasHolt 0,8.

[Ip1t HaJ MyMH B ToyKaxX OMpeAeIeHHs IJIOTHOCTH BOALI cO CHE-
roM BBIUIICAAETCST Cpe/IHAS BHICOTA €€ cJofA [yTeM IeJeHHA CyMMbl
M3MEDPEHIbIX BEJIHYIH HA TT0THOE YUCJI0 ToUeK H3MEpeHus MJIOTHOCTH
cuera. .51 BeluHcaennsl 3amaca BOTbl CPERHHH CJIOR BOAMI CO CHe-
roMm ymioxaercss na (1—d) 10, rae d-— cpeaHdasa mo mapupyTy
TLIOTHOCTh CHErd, He 1HaChLIeliHoro Bod0kH

y=ux(1—d)-10. (2.4)
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Tabauya 2.2

CueromepHas chemKka B 0aake

Crerocwemra 20 smsapa 1960 T

Bpems npousBoicTBa cLeMKH: Hauaso 12 uac. 30 MuH.

korel 13 uac. 45 >MiH.

[Tonepeunux Ne

Xox or npaBoit 6pOBKH uepe3 Gaaxky

BricoTa cHEXHOTO MOKPOBA B
IlpoMepst yepes 10 x

M

N - -

weptorl | 1 2 3 ‘ 4 5 5 78 | 9 | 10 | Brvaiemue
TOUKH
00 25 1 35| 37 | 23 15 231 281 35| 68} 77 | Cuer 3ane-
10 55 | 61 63 | 68 | 85 | 111 | 127 | 131 105 82 | raer HepaB-
20 42 8 HOMEPHO

Ha npaBoM ckiomne
cyMMa BHCOT 545
yHeso npomepos 13

Cymma 1303

IMTonmepeunuk Ne 2

Xol ot .eBoit 6pOBKH depe3 Halky

BoicoTa CHEKHOrO MOKPOBa B
[Tpomepnr yepes 10 u

M

Yyeno npoMepos 22

Ha nesowm ckiione
cyMma BblcoT 758
uucao IpoMepos 9

Ne -
seprod | 1 2 | 3 4 5 6 7| 8 | o | 10| Bpyomune
TOYKH
00 9 9| 13[18 |15 | 10| 12 18} 13| 21 ¥ nesoit
10 28 23| 29| 37 | 48 | 30 | 52 | 63 | 89 | 147 | GpoBgu Ha-
20 165 | 211 | 102 | 51 6 HOCHl CHera
Cymma 1239 Yucao npoMepon 25

Ha npasom ckioxe
cyMMa BacOT 405
yucao mnpomepos 17

Ha neBoM ckione
cymMa BbicoT 834
uHeI0 TpoMepos 8

CpetHfs BBICOTA 110 HoNepeurukaM (oT GpoBKH 10 OpoBKU) B4 cat

MakcumMaabHas BBICOTA CHery

B jory 211 ¢m

CpelHss M3 MaKCHMa/bHBIX BbHICOT MO flomepeurukax 171 cu
Cpejnss ILIOTHOCTL CHera B i1oJe (Mo moseBoMy MapwipyTy) 0,22 2fcm®

3amac Bojbl B cHere [19 mm

34



OGwuii 3anac BOObl Ha CHETOMEPHOM MapIIpYTe paBeH CyMMe
3amacoB BOJAbi: a) B CHere, 6) B JleIsHO# KOPKe HA MO4BC M B) HOA
CHeroM.

Hpumep 2.3. Tlo nandsiM CHelOMepHOH cbeMKH, mpousseleHHol B 10 Touxax.
noJlyyeHa CpelHsil BRICOTA CHEMKHOTO IOKpOBd Ha Maplipyre f;=28 cm u cpen-
HAs 110THOCTE d=0,22 2fcmd. B ueTpipex Toukax Hadmofanach JeasHas KOpKa
TomuuHon Ae=10, 5, 8 u 7 mm wu B Tpex TOUKAX — BOAA €O CHeroM Mh3=6,
1 udcem

TpeGyerca onpeneanTd obWKil 3amac BOAL Ha MaplupyTe.

1 3anac BOAB! B CHEre a MapHIP) re COCTaBHWT

vy = 10h,d == 10 - 28 - 0,22 = 61,6 = 62 4.
2. 3amac BOIL B Je1STHOI KOphe

ety 10454847
Yo =08-55= =08 10

::0’8 - 3,0 :2,4 MM,

3. 3anac BO/JLI B €0€ CcHera, HACLILCHHOTO BOAOMH,

3 4.
y—102ts gy B LR 09y 286 .
0 o ¢

4. O0wui 3anaC BOJLL B CHEre HA Mapilp)Te
y =02+ 24+ 3,6=73 MM

Crenenb MOKPBHITHA MapuIpyTa CHEXHBIM [OKPOBOM, JeAAHOH
KOpPKOH Ha NoyBe M BOJOH Moj CHeroM onpepensieTcd B Sa/iax my-
TeM pa3JenbHOro nojacuyera Todek, B KOTOPBIX Ha{/1k0JaNCs CHer, Je-
AfHas KopKa W BojJa noia cHeroM. Jlia mepeBoga B Oanabl yuciao
TOUCK yMHoXaeTcd Ha 10 n geaurcs Ha ofllee YHCAO CAENAHHBIX
onpejefeHuil (BKJwuas U Te TOYKH, B KOTOPBIX OTCYTCTBOBAM CHe,
JeAsHasd KopKa M BoJa [0/ CHeroM).

Cpennsis BBICOTA CHEXKHOTO NMOKpoBa B Ganxe (oBpare, Jory)
BLIUHC/IETCA KAaK 4aCTHOE OT jeJeHHS CyMM BBICOT CHEXHOro [o-
KpOBa Ha BCeX NPOMEpHBIN TOYKax (Mo BCeM IONEpEUHHKAM) Ha
YHCT0 BCEX M3MepeHHH, BKIIouas W T€ TOYKH, Ha KOTODPHIX CHera He
0Ka3anoCb. 3amac BOJABl B CHere ONpele/]sicTCA KaK IIPOHM3BEJeHHe
cpejHell BBICOTBI CHEXKHOTO MOKPOBA, U3MEpeHHOro B G6asKe (oBpare),
Ha BeJMUMHY CpefHell MIOTHOCTH CHera, ONpeleJCHHOH Mo H3Mepe-
HUAM Ha MoJeBOM MapIupyTe 3a TY XKe 14Ty.

Paccmorpum Ha CIelymOUX npuHMepax MOJHOC BBIMHC/IEHHE Xa-
PaKTepUCTHK ClIeKHOTO TOKPOBA.

Mpumep 2.4, B r1aba 2.3 noMeulesnl pe3y.bTaTbl H3MeDEHHA INplr Jani-
madTiHO-CHErOMePHON CheMKe Ha N0.1eBOM yuacrKe B pafioHe craHuuu ChexHofl.
Ha ocHoBaHII TaHYIN 3TOH Taf. LBl IMeeM”
4) BLICOTa CHERHOTO HOKpOBA
1399
cpennsin Top =14 o

nauboasinasn 38 .,
nanmensmas 0 ¢,
6) cpeinss wLi0T1HOCTL chera 0,16 &/ cam?;
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Tadauya 2.3

Pesyabrarsl naHamadTHO-CHErOMepHOH chbeMKkH B padoHe craHuud CHeHXHO

Fox 1964
Mecsn zekabpb
Yucao 31

MapupyT — noneBoit
Jauna Mapumpyra — 2 KM

BpeMmsi Mpol3BOACIBA CHErOCHEMKH: Hayajgo 9 yac. 10 MuH.
koHen 10 yac. 55 MuH.

BoicoTa CHEXHOIO MOKpPOBA, M

H";L;:‘I’,Z’;fm 1 2 3 4 5 6 7 8 9 10 | cywn
W) 94 10 81 13 6 7 0| 19 19 01
10 18 31| 13) 10 107 11| 10 15| 7 8 133
20 11 9] 14} 11 8 18] 11 10 10 102
30 17 9| 23f 25| 22| 14 15 9 71 923 161
40 14 38| 30| 18] 21 18| 20| 11| 10 150
50 201 20 20| 21| 18] 2t 1l 1| 13 135
60 18 8 10 8 81 28 184 17 8 i 53
70 10 14| 16 0/ 15 26( 23 14| 13! 20 151
80 200 231 22| 254 13| 11| 13) 10] 5 5 147
90 15 261 15 5] 13] 27 19 13 14 153

Cymma | 152 | 142 | 177 | 150 | 125 | 145 | 132 | 127 | 119 | 130 | 1399

Cpennsas suicota 14
Crenedb HOKPLITHS MApPLIPYTa CHEroM 10 MHCTy Touek (B Hamiax) 9

HauGoavmasa 38

Haumenpman 0

IMMTaoTHoCTs CcHer &, 2/cMd

Toawmuna

Hannwue cueskuoil

Orcuer Oreder IaoTHeCT b aeaaHoH CocTosnue KOPKH HA TOBEPX-
no uikaJae HOU KOpPKH HA . HOCTH W BHYTDH
nuannipa | haenke S N0BEPXHOCTH li03e PRHOCTH CHEHOTO NOKPOBA

Becos 1042 ROYB B, HOYBLI H €07 BOIsl NOXL
itocu m MM cier oM, CHM
10 15 0,15 5 Mepsnasa
19 25 0,13 Tanas
11 10 0,09 Tanas
16 25 0,16 8 Mepanas
16 23 0,14 Mepanaa
21 63 0,30 5 Mepanaa 2 Bona
18 20 0,11 6 Mepanas
9 19 0,21 6 Mepanas
22 59 0,27 Mepsaas 6 Boaa
14 11 0,08 5 Mepsanas

Cpenuss muornocTs cuera 0,16

3anac BoJbl B cHere 22 mm

Cpenusisl ToluHA Jeasuon kopku 4 sa. Cpefuuil cioft Boasl noz cHerom 0,8 cm
O6wuit 3anac Boabl 224 3+7=32 mm
Crenenb NOKPHITHA MaplipyTa JelsiHoli KOpkoi HA mouse (B Galiax) 6
Crerlenb NOKpHTUA MapuIpyTa Bonofi og cheroM (B 6aanax) 2
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B) aamnac Bojol B cHere 100,16 14=22 mu;

) cpeanss TOJIULHHA JeAsHoll Kopkn 4 amat;

) 3amac BObI B JeiaHol KopKe 4 - 0,8=3,2 mm;"

e) cpejaHui csiofl Boabl nod cHeron 0,8 mm;

#) 3auac Boawl Nof cuerom 0,8 - (1 — 0.16) - 10=6,7 nu;
3) ofuwmil 3anac Boawl 22+ 3+ 7=32 my;

94.10
H) CTeneHb NGKPBITHSA MAPHIPYTa CIErOM TIO YHC1y TOueK oo~ =9 Gannos
. . 6-10
K) cTellenb NOKPBITHs JeasiHoil KOproil - - 0 =0 0a.110B;
. . . 2:10
J}) CTeneHb INOKpPBIIMA MaplUpyTa BoOZOfI NoJ cleroM T =2 HaJia,

Ha ocHoBaHMH JaHHBIX CHETOCBEMOK, NOJYYEHHBIX 10 MapuIpy-
TaM Ha Da3JTHYHBIX 3/1eMeHTax JaHiwadra (mode, Jaec, Gaaku, OB-
paru), BegHcadercss OOWHA cpelHeB3BelIeHHbBI 3anac Bogpl Ha Mo-
YBe HA TEPPHUTOPHH PaHOHA CTAIILKH.

Hns onpepeneHus CHerozanacoB B palioHe CTAlIMH HeoOXOIUMO
3HaTk TPOLEHTHOE COOTHOLIEHHe IJoLadell OCHOBHBIX 3JeMeHTOB
nanauadpra. DTo COOTHOIIEHHC oNnpejgesiercs 1o KapTaMm, CXeMaM
HIH NJaHaM C TIOMOLIBI0 [aTeTKH, HMCIOLIEll pasMephl KBajparta
10} 10 cm gng kKapT W mi1aHoB HaHOo/aCC KPYNHBIX MacuitaGoB H
5 X 5 cm gas MeakoMacwTabHbIX KapT.

CooTHolleHHe Mollajlell, 3aHUMAaeMbIX [10J1eM H JieCOM, ORpeic-
JSeTCH Tia/1eTKOH BH3Ya/apHO ¢ TouHOCTBIO 10 0Y%. [laomagu Gagok,
OBPAroB H (J0roB ONPeJesoTes B TIpejlesaX KBajipara NnajeTKu nJiaa-
HHMETPOM ¢ TOYHOCTBIO 10 1% maowaan naceJeHHBIX NYHKTOB, BO-
JIOEMOB H peK, A0OPOT, a TaKkyKe JECOB I 0BParoB, 3aHHMalOUIUX B OT-
geapHocTH 1% W MeHee, oTHocsATecd K nod10. CooTHOLIeHHe MJIOHIA-
el 31eMeHTOB JaHAadTa BeipaxaeTcs B COTBIX JOJfX.

ITpumep 2.5. Ha ocuoBannu M3YYeHHsT KapT i IL1AaHOB MOJyYeHo Cleayiollee
pacnpezeseHde TJAOUIANEH 3JMeMeHTOB Janawadra B palioHe CcTaHuuMm (mocTal:
nose — 55%, npyab, Hoporu, Hacelennblc OyIKTH — 5%, Jec M KycTapHHK —
32%, Gaaxu, osparn u Jora —8%. (O6uwmas milouagb pafioHa CTAHUMH COCTa-
pasier 880 xm.)

ITo 1aunbiM H3MEPEHHH mpu CHerocheMKax OGUIMIl 3alac Bogbl Do MapHIpy-
TaM COCTaBageT: B noje — 84 um, B qecy — 15 mm, B Gaakax u osparax — 177 .

O6uwHil cpenHeB3BellleHHRII 3anac BoAbl HAa TMouBe ATA palioHa CTAHUUH ({10-
CTa) COCTABHT CYMMY H3 TPeX N[ oH3BeIerHil:

84 -0,60+115-0,324-177 - 0,08=504-37+14=101 mam.

MMEH aHanornu4yHele NaHHpIe O 3anpacax BOAbl NO PAIY CTaHHHﬁ
Ha peyHoMm BogocOope W naowagdx pafioHOB 3THX CTaHUHMH, cpeiie-
B3BellleHHRIN 3amnac BOAbl Ha NOYBe jgJ1d 3TOro BOL[OCGOpa BBIYHCJISI-

ercsl caegyomuM obpa3om.

ITycTb, nanpHMep, TpeBvercs onpegeants oOwHil 3anmac Bolbl Ha PEUHOM
Bonoc6ope miowansio 5260 x#2, HA KOTOPOM pACHOIOKEHB YeTblpe CTAHIUM
Inowann pafloKOB CTAHUHA W COOTBEeTCTBYIOWIRE MM 3aIach BOAbl NPHBEJCHHI
B ra6a. 2.4, CpennesaBewleHHbId 110 BoZocOGopy ofmuE 3amac poibl Ha Mouse
COCTaBHT:

100-1100 4+ 85-720 -} 148.2560 + 101-880 639 100 N
EI50 = =122 sm.
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Tabauya 2.4

Cpenunesiscmentottt obmund | [lromtaza paitonos
Ne eranni 3amac Boabl Mo pafouy CTAHRKA H MOCTOB,
cTauuuu {1ocTa), A A
1 100 1100
2 85 720
3 148 2560
4 101 880

[Tpu crneunanbHbIX HCCACNOBARHAK CHEHOUQ IOKPARA B NEPHOL
CHeroTasiHHS TOYKH M3MepeHHl BBICOTBI H MJIOTHOCTH CHera pachpe-
IeJATCA PABHOMEDPHO Mo JKCNepHMeHTaJIbHOMY YYacTKy (pasmepst
KOToPOTO MOTYT OBITb PA3/MYHBIMH) M Ha3HAYawTCA B KOJAHYeCTBe,
NOCTATOYHOM [ TOJydycHUA CPeIHHX XapaKTepPHCTHK CHEXHOrO
MOKpoBa Ha HccaelyeMoM yyacTke (BogocOope).

Hs1a mocTpoends HTerpabHON KpUBOH pacnpefeneHHsa (obecie-
YeHHOCTH) 3anacoB BoApl B CHere (a B ¢1ydae HeOOXOIHMOCTH U Bbi-
COTBl CHEXKHOrO MOKPOBa) HA YYacTKe (BogocHope) NPOU3BOMUTCA
MIOJCUET 3aMAacCd BOAB B KaKJI0W TOUKE H3MepPEeHHUs BhICOTHl CHEKHOTO
MOKPOBA; MPH 3TOM MJIOTHOCTb CHErda B MPOMEXKYTOUHBIX TOYKAX Bbl-
qucagercad NyTeM HHTEPRoJAIHH YKa3aHHbIX (akTHYeCKHX BEJHYUH.

[lTo nony4eHHBIM BeqiydHAM COCTaBJadeTcsl TabJ/JaHLa pacipeese-
HIIl 3aM4COB BOIBI (BBICOTbI) B CHeX(HOM mnokpose. [1as 3Toil uean
BCA AMNJIHTYIa H3MeHEHIst 3alacoB BOJAW {BBICOTHI) CHEMXHOTO Mo-
KpoBa pasOuBaeTcst Ha pad (10—I15) paBHBIX niTepBaJOB, KOTOpBIE
3aMUCLIBAKTCA B Tad.Hie B yObIBAIOLUEM MOpSAKe, H MOACUHUTLIBA-
eTcs YMCI0 TOYeK A C Be.JHUIIHAMH 3anaca (BhiCOThl), NOMaaIIUMI
B COOTBETCTBYIOUHHA HHTepBaJ. 3areM YHCJI0 TOUCK B KAXKAOM HH-
TepBaJe BBIpaXKaeTCA B IPOUEHTAX OT obulero 4ucjga ToueK Hab,io-
JACHUH BBICOTH CHETA U MPOHU3BOAUTCA HX IIOCI€J0BATE.IbHOE CYMMH-
posarue (Zn%). Tlo noayycHubiMm 21% CTPOUTCsT MHTErpasbHAf
KpUBas pacnpeleeHus 3anacoB BOAbl B cHere (BHICOTH CHera) Ha
y4acTKe (BogocOope): no oCH OpAMHAT OTK.141biBAETCA Be.IHYHHA 3a-
maca BOMbI {BBICOTBI) CHEJKIIOFO MOKPOBA MO 3HAYEHHTM HHKHel
rpasiuEl HUTEPBAId, a B0 acH a0CIHCC — COOTBETCTBYIOMHe UM Y a Y%
(puc. 2.1).

ITpunyMas sHaveHHst n NPONOPIHOHAILHBIMH BeJHYHHE MIoILa L1
vuacTka (BogocHopa), MONKHO CYHTATB, YTO OCb ABCIHCC XapaxkTepu-
3yeT TaKike IPOIUEHTHOe pacrpejeseHie CHero3amacoB (BHICOTHL
CHEeXHOTO IOKPOBA) Mo MI0WAIH yuacTKa (BoJocGopa).

[Toabaysicb HHTerpa.bHOl KpUBOH pacrpefe/eHHsl CHEro3amnacos
(BBICOTh! CHEKHOTO TIOKPOBA), MOZKIUO ONPCIENHTb TNPOUPHT ILIO-
aan yusactka (Bogocfopa), KoTopasi obecneueHa 3a7aHHOH BeJH-
YyHHOM CHET03AMAaCOB (BLICOTHLI CHETA).
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[To marepuanam cHerocheMOK Ha yuacTke (BoaocGope) MOryT
OBITb [10CTPOEHBI TAaK¥Ke H3O0.THHHH BLICOTH CHCIKHOTO MOKPOBA, €I
TJIOTHOCTH U 3aMacoB BOZbI B CHETC.
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Puc. 2.1. Hurerpanbaas kpusas pacnpeielenns 3anacos
BOJbl B cHere na BoJocOope pyu. 3afgubero no CHero-
crevre 27/11 1951 r,

Tabauya 2.5

Pacnipenenenne 3anacos BoAbl B CHeXHOM MOKPOBE (N0 HHTEpBAnam)
Boaocbop pyu. Jasusero, 27 11 1951 r.

%o | IocJeroBateanHas Yo | [TocnexosareibHas
3anac Boast S cynva ronek 3anac Boan 3 CyMMa TOdeK
, 28 5 . 22
£ 2& M e E
] Yucao [ 2= uucao o,
= T
[ 2 3 1 1 2 3 4
(Haub. 86) 45,0—40,1 7 22 5,1
90,0—-85,1 1 1 0,2 40,0—-35,1 7 29 6,7
85,0—80,1 1 2 0,5 35,0—30,1 1+ 43 10,0
80,0—75,1 0 2 0,5 30,0—25,1 31 74 17,2
75,0—70,1 2 4 1,0 25,0—~20,0 64 138 31,9
70,0—65, 1 1 5 1,2 20,0—15.1 | 61 199 | 46,1
65,0—60,1 1 6 1,4 15,0—10,1 78 277 64,1
60,0—55,1 3 9 2,1 10,0-5,1 27 304 70,3
55,0—50. 1 0 9 271 5.0—0, 1 85 389 | 90,1
50,0—45,1 6 15 3,5 naum, 0 13 432 | 100




fpumep 2.6. T1ocTpoUTh HilTerpajbHyIO KPHBYIO PACNPEfETelUHs] 14MacoB BOLL
B cHere Ha BojocGope pyu. 3asunero uo cHerocbeMmke 27 I 1951 r. u onperetuts
NPOLEHT NJIOULakH, HA KOTOPoif 3anac BOABL B CHere paBeH elo cpefuecii BejuuiHe
Ha BojgocOope.

Tlo nanneiM CHerochbeMKH (HMcxoaHast Taf/uua 3qech He MPHBOJIUTCH), Xapax-
TEPHCTHKH CHEXKHOTO HOKPOBa onpenensiiuce B 432 Touxax Habmonennit. Ilpu 51oM
Hauboapliull 3amMac BOAK B CHere cocTaBud 86 Ma, HauMenbmuil — 0, cpe.-
it — 15 man.

Pa3buBaeM Luana3oH H3MeHEHU§ 3amacoB Bolel 8 cuere (86 mm) ua uuTEp-
Banmbl (B MAaHHOM Ciyuyae uepes 5 mM) W 3alvcbiBaeM Cpadulbl HHTEPBAJIOB B I0O-
psake HX ymeHblledus B Tabna. 2.5 (rpada 1). Ilo ncxonnoff TaGauue noACYMTH-
BaeM YHCJIO TOYeK € BeJNNUHaMy CHEero3afacoB, MONAZaloluX B COOTBETCTRYIOILIT
uirtepaas (rpada 2), moc.enoBaTedqbHO WX CyMmipyeM (Trpada 3) H BbIpamaem
B NPOUEHTAX OT 0fMiero uicia Tovtek (rpadha 4). 3areM mo maHnnv rpag | u 4
Tab.1, 2.5 cTPOUM HHTErPa’ibHYI0O KPUBYIO pacnpelesieHusl 3anacos BoJbl B CHere
IO MpPaBUJIAM, H30KEHHLIM Bolte (cM. puc. 2.1).

§ 2.2. OBPABOTKA JIEHT CAMOMUCHA J0OXAA

O6paboTKa JeHT caMonucla J0XKAS 3aKI04aCTCs B ONPECICHHH
KOJMYECTBA BBHIIABIUHX OCAIKOB ¥ HX HHTEHCHBHOCTH 3a Te WM HHbIE
IPOMEXKYTKH BPeMCHH.

JlenTa pasrpaduieHa cHCTeMOi NepeCeKaloMXCs BepPTHKAJbHBIX
4 TrOPH3OHTAABHBIX JHHUN. BepTHKAJbHBIE JMUHUH COOTBETCTBYIOT
ONIpee.TeHHBIM MOMEHTAM BpemeHH, TOpH30HTaJbHbIe — KOJIHYEeCTBY
BBINTA 420X 0CaNKOB.

Paccrosiine MeXRY COCCIHHMH YTOJUICHHHIMH BepTHKA/JbHBIMU
JHHUSME COOTBETCTBYET NMPOMCKYTKY BpemeHH | gac, a mexny Toll-
KUMH JHEIAMH — 10 MuR.

PaccrosiHie MeXny ABYMsS COCeHUMH JXHDHBIMH TOpPH3OHTaJlb-
HBIMH JHHHAME COOTBETCTBYeT | MM BRIIABIIMX OCAIKOB, & MEXAY
TOHKUMH auauamMu 0,1 am. Ulupura genTtel paccuuTaHa Ha 3anlich
6e3 cJiMBa CJ0s BBIIABIIMY 0CaQKOB BeicoTol 10 A,

BpeMst OTCUUTHIBACTCH 110 JIGHTE C TOYHOCTBIO 0 | VIUH., a8 KOJH-
YeCTBO 0CAAKOB — € TOYHOCTBIO 10 0,1 Mm.

Ha puc. 2.2 npusenen o6pa3el 3alfCH CAMONHCLA A0KIL.

W3 zammrcw BHIHO, 4TO JOXKJAb navalcs B 20 vac, 40 MHH. U C IIO-
CTEIIEHHO  HapacTawlled  HHTEHCHBHOCTBIO  NpORoJAKaJgCca 10
23 yac. 47 muH., Korja madyaa geficrBoBath cudon (c1us). Ilocac
JcHCTBHA cHOHA A0KAbL MPOJOMIKAJCS C IOCTOSTHHON HHTeHCHBHO-
cTbio 10 0 gac. 30 MuH., ¢ 3T0TO BpeMeHn # 10 4 yac. 50 MuH. wen
OoJee c1a0bift BOKIb, NpHYeM B 1 yac. 35 MuH. OBLT CAUB CH(OHA.
3a Bpema ¢ 20 wac, 40 Mun. 5o 23 gac. 47 MUH., T. €. 32 3 4ac. 7 MUH.
(187 muH.) BHIMAJI0 10 Hadaga mepsoro IeitcTBusi cudona 10 s
MEXKIY NEePBbIM U BTOPHIM CJIHBOM cudona c¢ 23 yac. 47 Mun. 1o
1 yac. 35 Mun. — 3a 1 uac. 48 mun. (108 muH.) Beinazo 9,9 um ocan-
KOB M focjge BTOporo gAelictBusi cudoHa ¢ | uyac. 35 Mun. 10
4 yac. 50 Mun. Beinaio 3,3 M.

Bcero ¢ nasana moxas ¢ 20 wac. 40 muu. 10 4 yac, 50 MUH. BbI-
nano 23,2 ma.

40



20 21 22 23 24 7 2 3 4 5
= T :
= S8 - 0
e Crr Ocuryuine = :
== oow 19592 B 2 9
T T T T 1 f 7 —
e S S s } 7 Boema cuamua nexmer 79 5
Bpewa ycmarosrd nenims! 722 f > 2 Howew, sanucy 732 §:8
Hauano sanucy 892 EEEE
7 7
2399 249 790 2% 300 420 599
$ ! T ] f : ==
F 5
~24muH  |=2Emun,  —26MUH. | ~27muw, ~28mun.  ~29mun. ~30mMuH.
F 4
Eosoce=mscmEsssr ] 3
el ¥ = 7 == 2
' 2 7
=SS ! Hoump. cocyd 23,5 mm 0
E = ESSEEESEESE=E:

Puc. 2.2. O6pasel sanucu camomicua Aoxas tiua [eapMaua.



Ha sente camonucua o603HAYEHO BPEMS HAJOMKEHHA JEHTbl HA
6apabGan npubopa ¥ BpeMA CHATHA €€, a TAaKKe 3alHCAaHO KOJauye-
CTBO BOJABI B KOHTPOJIBHOM COCYyIe NOC/e CAHBOB CHOHA.

O6GpaGoTkKa 3amuCH [OOXKAA NPOU3BOAUTCH ABYMA CIOCOGAMH:
a) Mo paBHBIM HHTEpBaJdaM BPeMeHH H 6) N0 XapaKTepHBIM TOYKAM.

O6paGorKa JeHTH NO PaBHBIM HHTepBaJgaM, Ha-
NpHMep IO YaCOBHIM OTpPe3KaM BpeMeHH, 3aKJAIYaercs B Ompejede-
HHH KOJIHYeCTBa OCaJKOB 3a 3TH NIpoMexyrtkd. IIpH aroM, ecan nmpu
CMeHe JIeHTH! NUINYIee Nepo GblI0 YCTAHOBJIEHO TOUHO HA TOM Me-
CTe, IIe eMy COOTBETCTBEHHO BPEeMeHH NoJarasnochb GbiTh HA JEHTe,
H ecad gacsl 6apa6GaHa HAYT NPABHJABHO, TO KOJHUYECTBO OCAJIKOB 3a
YacoBble MPOMEXKYTKH ONpefensneTcsa N0 pa3HOCTH OPAHHAT B TOYKAX
nepeceyeHHs KPHBOH 3alUCH C COOTBETCTBYIOUIHMH COCEIHHMH Bep-
THK&JbHBIMH JHHHAMH IOJHBIX YacoB (COOTBETCTBEHHO HaAnucCAM
Ha TOJCTHIX BepPTHKAJbHBIX JIHHHAX).

Hanpumep, Kond4eCTBO oCankoB Ha puc. 2.2 mexay 21 u 22 ya-
camu (paBHOe 2,4 MM) MOXKHO HAHTH, €CJH H3 OPAHHATH KPHBOH HA
XKHDHOH BepTHKAJbHOH JIMHHH, COOTBeTCTBYIOUleH 22 yac. (2,7 mam),
BBIYeCTh OPIHHATY KPHBOH HA BePTHKAJNBHOH JHHHUH, COOTBeTCTBYIO-
we# 21 gacy (0,3 mu). Takum oGpasom ompenenseM KOJHYECTBO
0CajKOB, BhllaBllee Mexay 22 u 23 yac.

Hdnsa npomexyrka 23—24 yaca KOJHYECTBO OCANKOB HAaXOIHM
CAeAyIOImHMM 06pas3oM: OTCYHTAB OpAHHATY B MOMEHT Hayanaa HAeH-
crBufl cudoHa — 10 mm, BhlUTeM U3 Hee opauHaTy 23-yacoBOH Bep-
THKAAM — 5,3 MM, TOAYy4dM KOJHYEeCTBO OCAjJKOB, paBHoe 4,7 ma;
3aTeM H3 OPAMHATH, OTCYHTAHHOH H& XKMPHOH BepTHKAJAbHOH 24-ua-
COBOHl nMHHH (Nocne cauBa) — 2,0 mm, BblUTEM OPAHMHATY, COOTBeT-
CTBYIOLIYI0 MOMEHTY KOHIa fefictBHA cudoHa, B AaHHOM caydae 0,0.
CknapgpiBas fBe IosnydeHuble pasHoctH 4,7 mm 4 2,0 mm, nonyaum
KOJTHYeCTBO ocajfkoB (6,7 Ma), BBIMABLIHX 33 NPOMEXYTOK BPeMEHH
mexay 23 u 24 yacamu.

Jlag panbHeAIINX YacCoBHIX HHTEPBAJIOB KOJHYECTBO OCAJKOB
ofpeenseTCd aHaJOTHUHO.

Takum xe o6GpasoM NpoH3BoaHTCs 06paboOTKA 3amHCH JOXKAS U
no apyrum, Golee KOPQTKHM HHTepBasiaM BpeMeHH — 5, 10 MHHYT.
ITpuyeM Ha ywacTkax ¢ paBHOMeprIM X0J0M 3alHCH 3TH HHTEp-
BaJBl MOTYT OBITb YBeJHYeHBL.

B cayyae ecnu nepo He Gbli0 YCTAHOBJGHO Ha JEHTe BIOJHE
TOYHO TQ BPEMEHH MJH eCJH 4achl CaMOoNHCHa IIH HeNpaBHJbLHO
(oTcTaBasH MAH YXOZHJAH BIEepes) MO OTHOIIEHHIO K UCTHHHOMY Bpe-
MeHH, ClelyeT NpeaBapHTeNbHO PACCINTATbL AeHCTBUTENBHOE T0/0-
JeHHe Ha JICHTe BePTHKAJbHBIX YACOBBIX JHHHH, COOTBETCTBYIOILUX
HEJBIM YacaM, mocie 4ero IpOH3BOAHTH MO HHM OTCYeTBI OPAHHAT
TaK, KaK OblI0 YKa3aHO.

TlpuBenem npumep nopobuolt 06paGOTKH JIEHTHL.

ITpumep 2.7. TlonokuM, 4TO 3aNMHCh Haualach B 7 wac. 53 MHH. (cM. pHe. 2.2,
BpeMsl YCTAHOBKH JICHTHI), 4 Ha JeHTe Haualo ee NMpPHXOZHTCA BINpaBO OT BepTil-
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KaJbHOM JIMHHH «8 4ac.» Ha DAacCTOAHHH 2 MHH. (BC/eQCTBHE HETOUHOH YCTaHOBKU
Gapa6ana). B sToM ciyyae mepBylo MeTKY BpeMeHH, COOTBETCTBYIOLyio 8 uac.,
clielyeT chejaTh KapaHZAUIOM BIPAaBO OT JHHHH «8 4ac.» Ha pacCTOAHWH 7+2=
=9 MHH. oT Hee. IloNOXKHM Jdalee, UTO MeTKa BpeMEHH, cAejaHHAd MepoM MHpH-
Gopa npu cHsitun (CMeHe) JIEHTH Ha fgpyrofi geHb poBHO B 7 4Yac. yTpa, HPHXO-
JOHTCA TaKXke BIPaBO OT JHHYH «7 4ac.» Ha paccTosaudu 32 MuH. CleRoBaTesdbHO,
B TEueHHe CYTOK uachl Mpubopa yuuiu srnepen Ha 32 — 9=23 MuH., T. e. B cpef-
HeM cAem#yid Ha | MHH. B 1 yac, B TakoM clyyae MeTku mOJHBIX 4acoB oT 8 uac.
APebIAVINMX CYTOK LO 7 4Yac., MOCAeLYIOUHX CYTOK JOJKHb NMPHXOIHTBCS BNpPaBO
OT nuHHMY «8 uac.», «9 yac.», «10 wac.» u T. X. Ha paccCTOAHHAX, KOTOPBIE NOJAKHBI
MOCTeNEHHO H paBHOMEpPHO YBeNHuHBaTbcd (NMPH OTCTaBaHHH yacoB GapaGaHa
yMeHbathes) OT 9 MHH (HauadbHOE paccTosiHHe B 8 yac. MPERBIAYIIHX CYTOK)
o 32 MuH. (moc/eiHee pacCTOfHMe B 7 yac. MOCAefYIOUIHX CYTOK), T. €. MeTia
B 9 uac. 6yneT MPHXOAUTbCS BIPaBO OT JHHHH «9 uac.» Ha paccToaHHu 10 muu,
mMetka B 10 yac. 6yneT NPHXOIUTbCA BNpaBO OT JHMUH «10 yac.» HA pacCTOAHMH
11 mugn, ... Meixa B 20 uac. 6yJer mpuXOANThCA Bnpapo OT JMHHHH «20 uac.»
Ha paccTOsHUH 21 MuH., B 2] yac — Ha paccTosinMu 22 mMuu. H T. A. (cM. pHe. 2.2,
BEpXHIO CTPOKY).

Ilo HaneceHHHIM MeTKaM JJd NeJBIX UYaCOB CHHMAIOTCS OTCYETHI OCaJKOB.
B nHaweM npumepe Mexay 21 B 22 yacaMu KOJHYECTBO OCaJKOB COCTaBaAeT 4,5—
0,7=38 mn.

Boluyc/eHHOE KOJHUECTBO OCAJKOB 34 J0XK /b CPaBHHBAETCA C Io-
Ka3aHHEM KOHTPOJBHOTO COCyHa, yKasaHHbIM Ha JeHTe. Ecau mox-
CYHTAHHOE 110 JIEHTE KOJHYECTBO 0CAJKOB He COOTBETCTBYeT H3MepeH-
HOMY KOHTPOJBHBIM COCYAOM, TO cjeiyeT BBecTH mnonpasky. s
3TOTO M3 KOJHYeCTBA OCAJKOB, B3ATOrO MO KOHTPOJRHOMY COCYAY,
BbIYHTAETCA KOJHYECTBO OCANKOB, H3MepeHHoe Ha JeHTe. [losyyen-
Has pasHHLA JeJUTCA Ha YHCJIO CJIHBOB, OTMEYeHHBIX HA JIeHTe, 34
AaHHBle cyTKH. HacTHoe oT neseHust npubasasercd K KaxXaoMmy oT-
C'-IETY KoJsifyectBa OCalKoB, HOJIyquHOMy 1o 3alucu noxias cpasy
nocJe ciausa. Ecau 3To yactHoe okaxercsl menbuie 0,1 ma, To mo-
NpaBKa He BBOJHUTCA. ‘

Hasa npus’eaeﬂnoro npumepa (puc. 2.2) srta nompaBxa paBHa

23,5 — 23,2
——2———=O,15 MM,

Ee caenyer BBecTH K oTcuery ocaikos B 24 yaca u B | uac.

Bhluyc/ieHHBIe KOJHYECTBA OCAAKOB, a TaKxke IpPOJOJIKHTE/bHO-
CTH HX BBIIAJeHHs B TeYeHHe KaXKJOoro yaca (C TOYHOCTbIO fo 1 MH-
HYTbl) 3aHOCATCS B MeCAuHYIO TaGuully B BUie npolefl, B uuc/InTENR
KOTOPBIX CTABUTCHA KOJHYeCTBO 0CaJKoB B MHJLIMMETPax, a B 3Ha-
MeHaTeJ/e — MNPOJOJKHUTENbHOCTL BHINIA/IeHHA 0CalkoB B MHHYTaX.

O6paGoTKa 3amUCH JOXAd NO XAapaKTepHHM
TOYKAM CBOJHTCA K BBIIC/JICHHIO XapaKTepHHX (MepesoMHBIX)
TOYEK, AJA KOTOPBIX ONpedeasieTcs BpeMsl HX HacTYIJIEHHS OT Ha-
yajJa N0XKAA M KOJHYECTBO OCAJKOB, BLHIMABIIHX OT- Hayaja NOXKId,
nocie yero onpexensercs o0Llasd NpPOJO/IKHTETBHOCTh N0XKAA H
CYMMAapHOe KQJIHYECTBO 0CaNKOB.

[Tpu 06paGoTKe NneHTH BCs 3aluCh 10KAA pas3buBaeTcd Ha OT-
JeJdbHble 4acTH, COXpaHAII[HE Kaxnad Ha CBOEM MpPOTSKEHHH
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NPHOJH3HTEIbIO TOCTOSTHHBIA YroJ HAK/JAOHA JHHHY 3andcd, T. €. Ha
YACTH C [IOCTOSTHHO HHTEHCHBHOCTHIO JOXJiSL.

B cllyqae HeSCHO BhIpaIKEHHLIX MOMEHTOB H3MEHEHHS HHTCHCHB-
HOCTefl PeKOMEeHLYeTCs MOJib30BaThCs CIeUHANbHON Npo3payHOl na-
JeTKoH (puc. 2.3), Ha KOTopol NpoBejleHbl JBe NapaJJenblne JHHHH

Puc. 2.3. Ilanerxka.

Ha paccrosiHud 1,b mm omHa ot apyrofi. Dra najserka Hakjaajabl-
BAETCH HA KPUBYIO 3alHcu JOXKAsd Takum obpazoMm (puc. 2.4), ytobni
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Puc. 2.4. O6pasen noav3oBanns na’se1kos.
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necaeIyeMblfl YJaCTOK 3andcH HaXOQWICd NOCEPCIdHe MeXIy Ia-
pasie bHEIMU JIHHUAMH TTAJICTKH.

B tex Mecrax, e KPHBas Nepecekaercs ¢ HAPasJeThHLIMU JH-
HUSIMU 1AaJTeTKH, OTMEYaloTCs TOUKH hepedoMa (puc. 2.2 u 2.4).

TTanerxka w3rotoBJsiseTcs H3 HeAdyJOHIA; IPH OTCYTCTBHH TAKOK
NaJJeTKH ee JJeTKO BBIUEPTHTL HA BOCKOBKeE.

[Tocse BbinesieHHs XapaKTepliblX TOYEK HA KPUBOH ONIpelensiercs
BpeMs HX HACTYIJIeHH (4acbt © MHHYTHI) W NPOH3BOAHMTCS MOJCUET
KOJHYCCTBA OCAAKOB, BHIMABHIUX C MOMEHTA HAyadaa NOMAS, YUUTH-
BAad XOXA 4acoB H PasMeTKy YacOBLIX AuHHMH.

Ecau 10®1b mes ¢ nepepuiBaMH, KOTOPHIE He TpeBhIlad 1 yaca,
TO TAaKOW JTOXKAb CYHWTaeTCs 3a oAuH. ECIu mnepepuiBel npeBmilai
1 gac, TO TaxHe 10K nH CYHTAIOTCHA 33 OTACIBHRLC,

Ecan HeoBxoaHMO Onpefe/iiTe CYMMBl 0CaJKOB, BHNABIIUX C HH-
TeHCUBHOCTBIO, PaBHOH WJIH MeHee 3allaBHOl 3a KakoH-1ubo npome-
KYTOK BPCMEHH, Ha [aJeTKe HAHOCHTCA TOHKAf JIHHHS, HAaKJIOH KO-
TOPOH COOTBCTCTBYET 3alaHHOM HHTeHCHBHOCTH. HaxnanwBas na-
JAeTKY Ha JeHTY MtoBHorpadd, CpaBHHBAOT HAKJIOH JWHHH 3aIHCH
npudopa ¢ HakJIOHOM 0O0PA3iOBO# JHHHHM MAJIETKH; Te YYacTKH 3a-
MUCH, HAKJOH KOTOPHIX PaBeH HJIH MEHbUIC HaKJ0HA 0o0pasioBof
JHHHK, OTMEeYaioT 3aCedyKaMH H 34TeM NOJCYHTHBAIOT CyMMY ocaj-
KOB, BLITaBIUIX C WHTCHCHBHOCTLIO, PABHON HJIH MeHee 3ajaHHOi 32
TpcOyeMBlll TPOM@IKYTOK BPEMEHH.

IlpuBencM npuMep BhIYHC/JEHHS NONPaBKY HA BpeMs [IpW pacliu-
(hpoBKe JIEHTH O XapaKTePHLIM TOYKaM.

Hpuwpep 2.8. Ha puc. 22 npoTHs KaxkIOTO 4Yaca Ha JeHTe (WKHpHas JUHHA)
BBLITHCANE! CO 3HAKOM MHHYC KOJNMMECTBA MHHYT, Ha KOTODbie YHIIHM BOEPe; 4acst
npubopa OT Hauasda yCTaHOSKH JeHThl (B 7 uac. 53 MHH. — NOCTOSIHHOE Hawaso).
3areMm B MecTaX MepesoMHBIX TOUYEK CHUMAIOTCH OTCYeTh! BPEMEHU [0 NeHTE, B KO-
TCpe BBOJNTCH BHIUCAHHAA HA JeHTe NOUpaBKa, COOTBETCTBYIOLLASE HAHHOMY
YJCOBOVY (H1epBa/dy, B KOTOPoM Hafuoxancs NepenoM 3amucH.

Hanpivep, Hauano MOXKIA 1Mo sanmucu coorBercTByeT 20 wac. 40 mun. B meu-
CIBHTE [HLUOCTH Ke B npoMexyTox Bpemenu ¢ 20 mo 21 yaca vacut npuGopa yuuiu
BIIEpe] 0T MOCTOAHHOrO Hauajxa Ha 22 wmuH, C/IefOBaTeNLHO, B OTCYET NO JEHTe —
20 yac 40 viH. He0GX0IHMO BBCCTH €O SHAKOM MHHYC IONPaBKY, PaBHYW 22 MuH,
Hcnpap.tennoe Bpemst — 20 uac. 18 muH. 6yfeT cCOOTBeTCTBOBATL HCTHHHOMY MO-
MCHTY Wauada Noxiad. Jlasg crepywineil nepeqomHoi ToukH Mexay 21 u 22 vac.
Bonpaska COCTaBRaAeT —23 MUH., U HCTMHHOC BpeMs ee HalmogeHusa Oyner coot-
percrsosath 21 yac, 17 muiL o 1. 1. Kouen noxas s 4 vaca 20 ML

Ec1u, XKak B JaHHOM CJayyac, B TedeHHe 4acOBOTO NPOMERYyTKa
Ha0a101aJ0Ch HeCKOMBKO XapaKTepHBIX TOUEK, TO B KaXJbH OTCUeT
BBOJHTCS TONpPABKA, COOTBETCTBYIONIAsT TaHHOMY 4acOBOMY HHTEp-
Baay. AHAJTOTHYHBIM CIOCOGOM BBOJHUTCS NONPABKA HA BPeMS H NPH
06paGoTKe JASHTHI N0 MalabiM HHTepBaaaM (5, 10 mun.).

B cayyae ecan yacosas nonpaska coctasasier Gosee | Muu., Be-
AHYHHA ee S TPOMEeXKYTOUHBLIX TOYeK HaXOLHTCA HyTeM HHTeproJs-
UUH MeXJy COCe/IHHMH 3HAUeHsIMU T.T9 IleJibiX 4acoB.
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Tabauya 26

Tara pumatenns Bpems CymMa ocalkoB OT Hauana K Mpozomxn- | Murencusuocts
A0S 10 JAGHTC ucnpasieHoe HOMAA, MM oct’ajf;:*:;T:;’ TeaBHOCT b ROWLS 34
nonparxa Henpa - HHTEpBAJX, MM "HTe\,{p::.ﬂa' H.llt..l;te/p::;l’
roa qUCc.I0 gac. MHH yac. MUH. no JeHTEe nonpaBKa AeHHAS
1 2 3 4 5 6 7 8 9 10 11 12 13
1954 | 20/VIII 20 40 —22 20 18
21 40 —23 21 17 1,2 - 1,2 1,2 59 0,04
22 23 —24 59 4,2 - 4,2 3,0 42 0,07
23 12 —25 22 47 5,5 — 5,5 1,3 48 0,03
47 —25 23 22 10,0 — 10,0 4,5 35 0,13
0 30 —26 0 04 16,0 0,15 16,2 6,2 12 0,52
1 35 —27 1 12 19,9 - 21,1 4,9 68 0,07
3 05 —28 2 37 22,7 0,15 22,0 0,9 85 0,01
40 - 29 3 11 23,1 — 23,4 1,4 34 0,01
4 50 —30 4 20 23,2 — 23,5 0,1 69 0,00
Beero 23,5 8 u, 02 M,
26/ VIII 9 38 0 9 38
10 32 0 10 32 2,7 2,7 2,7 a2 0,05
50 0 50 3,1 — 3,1 0,4 18 0,02
11 07 0 11 07 3,5 — 3,5 0,4 17 0,02
19 0 19 4,4 — 4.4 0,9 12 0,07
40 0 40 8,4 — 8,4 4,0 21 0,19
48 0 48 10,9 0,0 10,9 2.5 8 0,31
53 0 53 18,2 18,2 7,3 5 1,46
12 00 0 12 00 22,3 0, 22,3 4,1 7 0,58
35 0 35 24,1 — 24,1 1,8 35 0,05
13 16 0 13 16 24,5 — 24,5 0,4 19 0,02
53 0 53 25,4 — 25,4 0,9 37 0,02
Becero . . . ... 25,4 4 u. 15 m.




[IpH HecoOTBETCTBHI KOJHYECTBA O0CajJKOB, BBIYHC/ASHHOro I10
JeHTe, KOMHYEeCTBY OCaJKOB, M3MEPEHHOMY KOHTDPOJBHBIM COCYIOM,
B 3alIUCh BBOJHWTCS MONPABKA HA KOJWYECTBO OCAJNKOB TeM XKe CIo-
coboM, uTo ¥ Mpu 06paboTKe 0 YACOBBHIM HHTEPBAJAM.

Hanbuefimas o6padoTKa 3aMHCH T0XKAS MO XapaKTepHBIM TOY-
KaM TIpUMEHHUTeIbHO K aHaJH3y THADOJNOrHYeCcKHMX SBJIEeHHH H pac-
JyeraM 3aKai04aeTcsi B BbI-

YHC.T€HUH KOJH4YeCcTBa 0Cal- [MM/MUH.
KOB 3a OTJeJbHbie TNpoMe-

HYTKH BPEMEHH H UX HHTeH- 0|
CHBHOCTH (koanyccTBO
0CcajKoB B eJHHHUY Bpe-

MEHU — MM/ MUH) . 1,20

B Taba. 2.6 upusenen
npHMep NoJIHOR 006paboTki 1,00
3amnceit J0XK/IA, HOMeNleH-

UbiX Ha puc. 2.2 u 2.4.

[To paunbim  tadanust 980
(rpadet 6, 7 u 13) momxer
eiTb  mocTpoed  rpaduk 060
X0la JOXKJIS BO BpEMeHI
(pHc. 2.5), KoTOPHIH TO3BO-
JfeT HarIaJHO CYAHTb O
Haubo/ee UHTEHCHBHOM gac-
TH [0XKIfd, NpHuuMmawolleli G20
vyactue B (QOpMHPOBAHHU

G40 -

MAKCHMAaJbHBIX  PACXOJ0B I — ] =
MO JAEBLIX TTABOJKOB. 992 g% #4299 4397 4400
[lpu amanuse go¥Xjie- Bpems

BbIX NMABOJKOB H HX pacuye-

Tax HaHOONBIIMA HHTEPEC pyue 95, Tpaduk x0ma XOXIAA BO BpeMeHH.
npejcTapager  06paforka  Crauums OcuHywkn, goxms 26/VIIL 1954 r.
3alucell TOXKAS MO Xapak-

TEPHHM TOYKaM H No Ma-

JBIM HHTepBanaM BpeMeru (D, 10 MuH.), Tak KaK 3TH crocobul obpa-
0OTKM [aioT JeTalbHOe TipelcTaBleHHe O XOJe JIOKAA BO Bpe-
MeHH,

§ 2.3. PACYET JOXJEBbIX OCAIIKOB

JJ1s1 pacyeToB MaKCHMAJbHBIX PACX0108 BOJbl IO IEeBhX NaBOA-
KOB HeOOXOUMO HMeTh AAHHBIE O CYyMMaX JMOXK/eBbIX 0CAJKOB H CO-
OTBETCTBYIOUIUX HM HHTEHCHBHOCTSIX JOXK/JA 38 pa3HLie HHTepBAJH
BPeMeHH 3a/1aHH0il obecneyeHHOCTH.

HauGomaec pacipoctpanednniM B TOCAeIHHe ToJpl crocofoM oll-
pedesenns xapaKTePHCTHK JOXKJeBuX OCAJKOB SIBJASETCA pacyeT HX
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PAC [ — nauboJbliiast CPENHSST UHTEHCHBHOCTh AOMKAA B LM/ MUH 3
uHtepBan Bpemenu T, Hr— cioil ocagkos 3a HauboJiee HHTCHCHB-
HYIO 4acTh HOXKAS B MM; T -— IPOROIKHTEIbHOCTh HauboICe HHTEH-
CUBHOH 4aCTH AOK/S B MUA.

Ipu ucuucnenuu 7 B yacax

Hp==8 (60T)" ux,

3aech S — MaKCHMdJdbHasi HHTEHCHBHOCTB AOXK/s NOBTOPAEMOCTBIO
oauH pa3 B N net, Belpaxkaercs dopMyaoh

S—=A-+BlgN, (2.6)

rae A u B— pafioHHble TapaMeTphl.

Beauyuun S, A u B MoryT OLITh omnpeje’eHbl O KapTaM H30-
JUHUE 3Tux mapamerpoB (puc. 2.6—2.11) naw nmo OpuJOKCHHIO 2,
cocraiennomy 3. I1. Boromasosoit u 3. I1. Ilerposoii.

Onuako, Kak MoKa3aju HccJeIOBaHHs, NTPOBEJEHHBIE B IOCae]-
Hue rogel B ['ocynapcTBeHHOM I'MIPOJIOTHUECKOM HHCTHTYTe, CXeMa-
TU3AL U 3aKOHOMEPHOCTH HAapaCTaHUsI CJI0s OCaAKOB (w1 yOwIBa-
HHSI CpelHell MHTeHCHBHOCTH MOXKASN) C YBeJHUYeHHEeM BpeMeHH X
OCpenHeHHsT B Bupe ypaBHeHHH Hp=AT™ IpH NOCTOSTHHOM IOKa3a-

Teje CTelleHH (ﬂ: ?) He COOTBEeTCTBYCT 3aKOHOMEPHOCTH BhHINIa-

JIeHHsI ocagkoB, Habmogawomelica B mpupoje. CnenanHoe ofobiuenne
no ocaakaM Ha Teppuropuux CCCP mpuseso K BHIBOAY O TOM, 4TO

noKasaTeqb CTEICHH A= 3 B dopmyne (2.5) Anas pasaHuHbIx palio-

Hos Coserckoro Cor3a He OCTAETCA TTOCTOAHHBIM, & MEHAeTCH B 3HA-
YHTEABHBIX IpefilefiaXx B 3aBUCHMOCTH OT (u3HKO-reorpaduyecKnx
yCJ10Bul (paBHHHA, BO3BBILEHHOCTH, NepecedeHHBIH penbed), mpel-
10Pbs1, MOpPCKHE NOGCPCIKbs, IKCITO3HLUHS CKJIOHOB H Ap. QaKTOph).

Ha ocnoBe HAKOMJIGHHHX HA CETH MaTepuaoB HalJlloTeinll 1181
ocajkamMu MO caMollucuaM 40X B [ocyrapCTBEHHOM THIPOJOTH-
4ecKOM HHCTUTYTE Moj pykoBoicTBoM I'. A. AmekceeBa paspalotaHa
HOBAsi MeToJMHKa pacyeta AOXKEBHIX OCaJKOB. JTa METOTHKA PCKO-
MEH1yeTCs BO BCeX cJjydasix, KOorjga Heo6X0I1UMO PaccduTaTbL BC.IIl-
YMHBl OCA/IKOB 3a Pa3/udyHble 33JaHHBIC HHTEPBAJLI BPCMCHH, H 3a-
KJII04aeTcs B CAeAVIOLIeM.
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[lo pacmu¢ppoBaHHbIM 3aMHCAM CAMOIHCIEB OOXKAS AJs pPsia
METeOCTAHLMHA, PACIONOXKCHHBIX B OJTHOPOJHOM KJIHUMATHUYCCKOM paH-
OHe, NIPOH3BOAHUTCS BBIOOpPKA 3a KAXK/IAbA Toj HAHOGOJALIIIX CJIOCB

ocajkos Hy MM 3a HHTEepBaJabl BpeMeHH T, paBubie 5, 10, 20, ..., 720,
20 a 40 50 B2 70
S = = ~ o
\
\

| f Hapth‘M“P
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Pic. 2.6. Kapra uaouin#t ausneporo napamerpa S 50%-toit oGecneuennocT

1440 u 2880 mun., a Taxke HauGOMbLWHIT CAOH CYTOUHBIX 0CAJKOB
(o ocanxomepy) H ma.

BuiGopxu H: u H TponsBoasarcd 3a Tofpl, MO KOTOPhIM HMEIOTCH
NOJTHOIEHHblE AaHHHe 00 miloBxorpady, T. €. KoTaa ce3oH palorsl
€ro 3aXBaThIBAaeT BpeMsi BblnajeHusi HAHGOALIIHX B TOAY CYTOYHBIX
OCaJKOB H 38 ITOT LIEPHOL UMEIOTCS pacliv(@poBaHHble 3aluch HaH-
Qojiee NMHTEHCUBUBIX JOXJell I J10m4ell ¢ MaKCHMAJBHBIM CJI0eM
0Caxos. 34 TaKue rofbl MoJayueHiible BLIGOPKI Hy MOTYT CYHTATHCS
JeHCTBITEABHO HAUGONDIIHMH.
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Ipu npoussoactse BuiGOpoK H: cilenyer umersh B BHLY, 4TO HaH-
Goapuinit cnoit ocagkos M. 3a Gosblide HHTepBain Bpement — 720,
1440 u 2880 MuH.— MOMKCT MOJIYYaTbCA H3 OCAAKOB ABYX HJAH He-

20

30 4D 50 50

Puc. 2.7. Kapra usonuupii juBkesoro napanmerpa S 10%-ol oGecneueHnocTw.

CKOJNBKHX 0x1eH, Pa3eJeNHBIX Ge310K AIbIMH MPOMeKyTKAMU §0-
71€€ OJIHOTO Yaca, HO BBINAAAIOIIKX Ha NPOTSIKEHHH JaHHOTO Herpe-
PBIBHOTO UHTEPBAJIA BPEMEHH,

B paje ner nauGosabmuit ciofl ocatkos H, 3a 1440 u 2880 muu.,
OTpele/IEHHBIH 110 3alKCAM CaMOIMCLA 10XKTH, MOIy4aeTcsl MeHbIle
CYTOYHOrO MaKCHMyMa OC3JKOB ro ocaikoMepy. B TakuX ciyuasix
HanOO/IbIIHe CIOH 0caakoB Hy 3a 1440 u 2880 Muui. npuHUMAaIOTCs 110
JAHHBIM OCagKoMepa,

Ilo BuiGpaHHBIM mauubiM H; u H cocrTaBafercs ofbeiUHCHNAR
A151 BCEX CTaHUMH (pafioHHast) Tabauua HanbGOJbILUX CJIOEB 0Cal-
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KOB H HAaWOOJBUIHX CYTOYHBIX OCAAKOB 38 KaXK/JBIl HHTEpBaJa Bpe-
MeHH T. 3HayeHnd . U H pacnonaaratwTes B rabjuie B yObiBaoLieM
TOpAAKE 1151 KaXKAOLO T H MOACUUTHIBAIOTCA ofecreyeHnoctd py

0 30 40 50 60 70

“ /
'Apx Hrenk

E0 , Y

W

4
N

60

Puc. 28 Kapra usoauuni ansHesoro napaverpa S 1%-mofl oBecneyeriocti.

3HaucHuil H; u A. Beanyuner ofecnedeHHOCTH BLIYHCASIIOTCA 110 GOP-
Myne

03 -
pﬁ/(): ’Z+ 0,4 : 100’ (2()

10e M — MOPAAKOBLI HOMCD DaHXKHDOBAHHBIX 3Hauenuit H, u H;
n — obllee YHCJIO YIeHOB PAAA.

B uneastx ofaeryenus nopcueros pY% B IPUAOKEHNH 3 HpHBLIEHN
3Hayerusa p Y, BoluuciIenyble mo gopmyse (2.7) Npu pasHbX 7.
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Ha ocHoBaluu [aHHBEIX OObeAWHENHON TalbJjHIbl cTposiTcs Ha
k1eryaTke BepositHocTell (pHc. 2.12, mpunoxenue L) coBmenieH-
lible CTJla)KeHHble SMIMPHYECKHe KpUBbic oOecleueHHocTH Hau00 b~
IIAX B TOTY CJAOEB 0Ca1KOB H¢ A5 KaXK10r0 HHTEpBada BPCMeHH

H o= J1 (1), (2.8

a TaK¥Ke CTJaxKeHHasl KPUBasi 06CCIedeHHOCTH CYTOYHBIX O0CaakoB f
34 Te e roipl HaOdI0LeHI

11,== 12 (p). (2.9)

C xpuBo#l H;/,:fz(p) CHUMAIOTCH BeJIMYMHBl HAHGOMBIIUE CYTOY-
HBIX OCaJKOB Hp 3afanHoit ofecnedennocTd p’. CHsiTble BeJMYHHL

OKPYTIJISIOTCS A0 OJMKAUIINX 3naueHuii 1 MPpUHUMAKOTCS B KaucCTBe

)
3 ETPD a'eac [rr—
¢ // CuikTBIBKBP,

50

Pnc. 29. Kapra wsoaunuit susuesoro napaserpa S 0,1%-voft ofecne’teHHocTH,
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Puc. 2.10. Kapra uzoauunil 1uBHesoro napaverpa A aas Espomefickoil n sa-
najguofi uactH Azuarckoi Teppuropun CCCP.

pacueTHBIX CYTOYHBIX 0capkoB Hp. s oKpyr/eHHBIX 3HaYeHHi Cy-
TOUHBIX ocaakoB Hp no Kpusoit Hp=]2(p) onpenensioTcsi cOOTBET-
CTBVIOLIIIE UM 3HAYeHNs ofeCrne4eHHOCTH p, OJU3KHEe K 3apgaH-
HBIM P

[To 3HaYeHusIM p A5 OKPYIVICHHBIX 3HAYCHUH CYTOYNLIX OCAKOB
c afaxi (cemefictpa) Kpusbx ofecneyesHocTd Hp=[1{p, T) cHH-
MaloTcsi HauBOIbIIIHe CJI0H 0CafKoB H.p 3a KaXKObId WHTCpBas Bpe-
meHH 7. TaxkuM o6GpasoM TMoJaydaeM pasilocOecneyeHHbie BeTHYHIIb]
Hep u Hp.

Tlo BCaMuuHAM OTHOLIGHWH pPABHOOOCCHEYCHHBIX CI0EB OCALKOB
H:p K cyTougniM ocaikaM Hy 3a Bce mpUHATHIC HHTEPBAJL BpeMeHH
Ha JorapudMHUYecKoil KJIeTYaTKe CTPOATCA Cl/laxKeHHble KpHBble Ha-
pacTaHus Ca0s 0CAAKOB [, C yBenUyCHIEM HUTEPBAJA BpEMEHH HX
ocpe [lIedisl T g/ PA1a 3HAUenH{T 00eCIeUCHIIOCTH

H_,
b (3) = = (2.10)

P
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JTu kpuBble (puc. 2.13) Noay4M.Iu Ha3BaHlle PAHOHHBIX KPHBBIX
PEeIYKLUHH CJ0S OCAAKOB M SBJAIOTCA OCHOBHBLIMH paltoOHHBIMH pac-
YCTHBIMHM 3aBHCHMOCTAMH, XAPAKTEPHIYIOIHMI 3aKOHOMCPHOCTH
YBCJIHYCHUA CJOS 0CaiKoB Ay ¢ Bo3pacraHueM UHTEPBAJIa BPEMeEHH
T IIpH J11000M 3HAUCHUH CYTOUHLIX 0CaAKOB Hp.

Puc. 2.11 Kapra nsoadnuil Jjusiieporo napamerpa B 11a Eppomneiickoit u 3a-
najgHoft vacru Asuatckoir repputopiy CCCP.

3Han cJoit CYTOYHHIX OCalKOB 3alaHHOH obecmeyedHocTH Hop,
C NMOMOINBIO pacyeTHbIX KPHBHIX peAYKLHH CJI0S OCAJKOB ONpeje-
JsleTcst (IyTeM HHTEPIOJSHH 110 CJI0K 0CaIKOB f1) COOTBETCTBYyIHO-

1p

as BeNHYHHA OTHOLICHUS =y, (T), a OTCIONA pacyeTHLIA CAOMH

P

0CaixoB 3ajaHHOR obecneyeHHocTH H.p 3a Jw06Goff nHTEpBaJd Bpe-
MeHH Oyner paBeH

H.,—H 5, (). (2.11)

CpenHsisi HHTEHCHBHOCTb OCAAKOB Jyp A5l KaxKIOTO HHTepBala
BpeMeHH T TOH ke ofecmedeHHocTH pY Moxer ObITh onpejeneHa
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Puc. 2.12. CemefictBo (afaka) (@) aMnHPHYECKHX KPHBLIX obec-
MEUCHHOCTH HAanBOIbIIEX B rogy caoeB ocaukos Hep=f(p, 1)
AJs pAfa 3HaYeHHi T=const W IMOWpUYecKas Kpubad obecme-
YOHHOCTH HaitboMblUHX B TOAY 'YTOUHHIX ocaikeB Hp=[{p)
3a Te e Troip HaGMoJIeHHH (0) HAa TATH MeTeOCTAHLHIX
B pafiode r. CBepas10BCcKa ¢ ofmuM 4HCIOM 53 roioCTaHUBH.

]
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Puc. 213, Kpussie #apactanusa caos ocalkoB Yp(t)= Hp ¢ yBCJaHUCHHEM

. I/
MHTepBata BpeMeHn T Aas paliona r. Ceepajoscka no panneim 1aba. 212,




TyTeM JCJICHHS OpIHHAT Pp (1) Ha MPOACTKUTENBHOCTL OTpe3Ka Bpe-
MCHH T

"Pp(_”) o H"cp . jtp
T 7 =H, Hy»
OTKyAa

J _—=

— dy ()
'p 5 1<
== (2.12)

ITo u3/0KeHuol MeToAUKe TpOBelelbl MOCTPOSHUS KPHBHIX pe-
AVKIHK OCAAKOB A5 PasTHUHLIX (PH3HKO-reorpadHuuecKUX paioHOB.
Ipu 310M 0OBHAPYKHMIHCL 1Ba BaXKHHEX 0GCTOSTEILCTBA.

1. Bennunnpl OTHOWICHNII paBHOOGECHEYCHHBIX 3HAUeHHH [p U

Hap
H, [T. e. YPp(1)= T ] MaJIo 3aBHCST OT HCXORHBLIX PACUETHBIX
oGecrieuernoctefi p% M COOTBETCTBYIOIIHX CYTOUHBIX OCaIkoB Hp,
a KpHBBle HApaCTaHHA CJ0s 0CAJKOB C yBeJHdeHHeM BpeMeHH ocpel-
Henud GAH3KO pacnogaraTcs APYT K Apyry, B OTAENbHBIX XKe pado-
HaX CJMBAIOTCS B ONHY Kp#BYyto, ocobenno aas p==1--20%. 310 06-
CTOSITENLCTBO MO3BOJASCT YNPOCTHTL ONpeeleHHe OpAHHAT pailoH-
HEIX pacuyeTHBIX KpHBLIX. KX olipejelenue MOXKHO HPOH3BOIHTL 0e3
MOCTPOEHHs CeMelCTBa 3MMNHPHYECKIX KPHBLIX OGeCIeueHHOCTH C/I0CB

-ocankoB Hep 1 Hp no opmyne

'p(r):%:":’ (= ==const), (2.13)

rae X[ — cyMma HauGoJablIHX B ToAy C/IoeB ocagkoB H 1as 25%

HauOOJIbIIHX 4JeHOB OOBEeIHHEHHOIO psjga 3a paccMaTpHBaeMblil

HHTEepBaa BpeMenH T, %H — cymMa 25% HanGonblIUX uJeHOB pAfa
CYTOUYHBIX OCAJKOB IO ocaikomepy (cM. tada. 2.10).

[To coorBeTcrBeHHBIM 3HauenuaM T # Y(7) (cm. Taba. 2.10) crpo-

HTCA Ha Jorapu(MHUYecKoll KaeTuaTke paHoHHan CrAaXkKeHHAs Kpu-

H
Basl HADACTAHHS CJAOS OCATKOB —-—— == (T) ¢ yBeJHueHHeM HHTep-

Hy
Ba.1a BpeMEHH T, OCPCAHeHHAHd 17 pPaCyeTHLIX ofecTeyCHHoCTeH
p% =< 25%, nauforiee 9ACTO HCNOIB3)\eMBIX B IPAaKTHKe TTLIPOT0-
FHYUECKHX pacueToB.

2. OOmast dopMa = BCJIUYHHE OPTHHAT PacueTHHIX 3aBHCHMO-
CTCH COXPaHAKTCA Asl OOIIHPHBIX TeppPHTOPIHI H IMUIL He3HAUH-
TeJbHO BHAOHIMEHATCS 1o/ BaHaHICM pedbeda. Teppiropuaisuas
YCTOHUMBOCTE KPHUBBIX PEAYKUHIH OCAAKOB NO3BOJH/A HOJIYUYHTL T~
TIOBBIC KPUBBIE, OCPEeJHCHHEBIE 1,15 OOIIHPHBIX paHoHOB.

B kauectBe npumepa sa puc. 2.14 npuseledsl THIOBLle KPHBLIC
PEJIVKUHE C1051 0CaIKOB 115 ofecnedeHuocrn p << 25%. 1 KpLBLIe
CBHIETEJALCTBYIOT O TOM, 4YTO, Kak OBIIO OTMedeHO BHIIIE, NoKasa-
Tedb pelyKIHI ocagkoB 71 B dopmysae (2.5) He ocraercs MOCTOSH-
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HbIM /1 pas/anynbix pailonoB Tepputopuu CCCP. Kaxk BugHO H3
puc. 2.14, aK/JOH paCYCTHBIX KPHBBIX MEHSIETCH, d CNEAOBATENbHO,
MeHSIETCA H TI0KA34Telb CTCHCHH 7.

OpHeHTHPOBOYHbIC BeAWYHMHEl NOKa3aTensl CTeNeHH f (TAHTeHC
yrJa HaKIOHA CeKyHIHX NpAMBIX) Ha OTIEIbHBIX YYACTKAX KPHBBIX

Hrp_
H= ¥ (T)

1.6 l l
1.0 T 1
T :
g [ fonn
0.5 '/771
Z= |+
/A
A
7z
7
0.1
5 10 20 40 60 100 200 300 550 1000 2000°T Mus

He,
Puc. 2.14. TunoBsie KpHehle HADACTAHWA CJ0A 0CAaZKOB Yp(T)= i
o 14
113 p < 25%.
I — pasaHunble paktonbl; [/ — pospwuuecnuble pafionnt; [/ — sanafisie CKJIOUBI BO3-

BolIeHHOCTE U cenepﬂbu npenro uli rop Erponefickofi uacty CCCP u 3anaguoft
Cubupu; [V — Bocrounas CHOHDL.

NMpl BHipa:KeHHH HX B BHie ypaBHenus y, (1) =At" 118 pasaHYHbIX
pafioHOB NpHBeIeHbl B Tab.1. 2.7,
Tabauya 2.7

3HaueHUn MOKA3aTens CTENEHH 1 AJA PA3JHYUbLIX YYACTKOB KpHBOH {p (1) = [_T[”
r

Beauynisl T M.

Tunonsle Kpunbie

520 20—40 40—50 90—1440

I. PaBHIHHblE paioubl ( 0,513 0,320 0,228 0,214

[, BoasLiueHHOCTY ‘l 0,553 0,316 0,228 0,179
I1I. 3anainee  crAOHLI |
BO3BLILIEHHOCTET 1 |

ceBepHLIe OPeITOPbs 0,631 0,346 0,250 0,138

[V. Boctounaa Crbupb 0,540 0,320 0,284 0,286

I3 tada. 2.7 BilIHO, 4TO MOKA34Te/b CTCNCHH A1 H3MEHSeTCs OT
0,51—0,63 npu t=>5--20 mun. no 0,14—0,28 npu 1=90+ 1440 muH.
Jlaunele 370/ TaGAHLB MOKa3LIBAIOT, YTO CyIIECTBOBABIIASL CXeMa
pacueTa ©Ca1KOB TIpH ITOCTOSIHHOM TMOKazaTesje CTCICHH 1 MOXKeT

57



J1aBaTh YAOBJICTBOPNTENLHbIE PE3YIbTATEE JHIIb B ONPCICIEHHBX HH-
TepBaJax BpeMeHH, T. ¢, Ha ONpPCHENeHHOM YUacTKe KPHBOH Yy (7).

Hpumep 2.9. Tloctpouts anasa pafioHa r. CBepIAtoBcKa KpHBHeE pelyKUHMH CJOH
cca,lkoB obGecneuenHocthio p=1, 5 u 20% 1o gamuerM HaGaoJeHH{T HA ocalkaMy
no udlosuorpady na MeTeoctanuuAx Hmxmuit Tarua, Ceepanosex, JpyxuHMHO,
Boicokast 1yGpaBa u ¥ haded.

I.1s Kamioil MeTcoCTaHuHm No O6paldOTaHHbIM .ICHTAN CAMONHCUA JO0K/f
TPOU3BOIAM BHOOPKY 3a Kaapifl ol nanGonpwny cioes ocalkos H_ 3a pas-
JHUibie HHTepBAAbl BpeMeHu T. Jas 3Tofl ledn no 3andcanl 103K.1s1, paciiddpoBaH-
HBIM N0 Np&BHJIaM, M3JM0’KeHdBM Bollle § B § 2.2, onmpelessieM HauGoablINi ciofl
0cajJKOB CHaudja 3a J MMH, 34TCM, NOCT€10BaTeILHO HapallBag HHTepBaJ Bpe-
wemt T, 3a 10, 20, ..., 1440 n 2880 mun BriGopka mpoH3BoAMTCH MO MOCIEA0BA-
TeIBHO yMeHbHaiolleiicss HHTEHCHBHOCTH ,104714. [lpudep BuIGOpKM mpuBened
B Tab.1. 28 aas meteocTanuuu CpepanoBCK.

Tabauya 2.8

Tpumep BLIGOPKH HaHGOJbLIWErO CA0SL OCAJAKOB 3a 3ajJaHHble HATEPBAJbLl BPEMEHH T
H3 KOMN2KTHOI'0 OJIHOIIHKOBOIo AOXKJA

Mereocranunst CBepasionek

PaciiMhPOBKA 3aNMCH 10MAS B.ifopKa HAMGO TBINX 3HAYE HHIT
- . ' F é<
KOJHYeCTBO , 2 & g 2
ocakos, #x | £ é é E x g HAYA 1O M KoHel oE .
AaTa, BpeMd, o ) g % nd : = HHTEDBAIA - TIO R
Hac. MuH. § o ? g £ g : 3 g S 3ATHICH 1013 g gl:
3| £, | g8 | fRs | B CSE,
% | 83 | 8% | E38 | iE 288
1 VII 1956 1.

17 51 0,0 5 19—-09—19—14 10,2
18 46 0,3 0,3 55 0,01 10 19—09—19—19 14,4
18 51 0,7 0,4 5 0,08 20 19—01—19-21 20,3
19 03 46| 3,9 12 0,32 40 18— 46—19—-26 24 8
09 9,1 4.5 6 0,75 60 18—18—19—48 26,8
14 19,3 | 10,2 5 2,04 90 18—-46—20—16 27,7
19 23,6 | 4,2 5 0,84 150 18 ~14—20—44 28,5
21 24341 0,8 2 0,40 173 17—51—20—44 28,6
24 24,91 0,6 3 0,20 300 28,6
32 25,51 0,6 8 0,08 720 28,6
36 25,6 | 0,1 4 0,02 1440 28 6
45 26,8 1,2 9 0,13 2880 28,6

48 27,31 0,5 3 0,17

20 14 28,6 1,3 56 0,02

Hap6oapumit caoii ocankos, pasHbiit 10,2 mm, cocpenotouen mexay 19 uac.
09 »uu. u 19 ywac. 14 Mum, Koraa HaGmopanach HanGo,bIiasi WHTEHCHBHOCTb
10K, paBias 2,04 Ma/mun, npoaonKapmanca B TeucHHE 5 MHUH.

YroGbr GOAYYUTE COH 0CafKOB 32 T=-1( MHH., OT HAKGOAbIUEH MHTCHCUBHOCTH
(10,2 mm/mun) HapamBaerca wuuTepBad g0 10 MUH. B CTOPOHY noCiexyiolel
HauGobllel WHTeHCHBHOCTH 0,84 mm/mun v H: 3a 10 Mui. 0O0IyydeTcs paBHEIM
10,2+4,2=14,4 um/mun.
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Tabauya 2.9

HawuGoabime ci1on 0CANKOB 34 3aaaHHbLIe HATEPBAJbl BpeMeHH /{ M HaWGOJblKEe CYTOYHbIe OCANKH 32 TENJbii nepHon H,
pacnoaoxexHoie B yGoipalomem nopsiake
cr. Buicokas ly0Opasa

F/. (M) 32 VUTCPRAT BPCMCHH T M.

”J/\Z - ’_ I oaear
5 1 20 0 60) 90 150 300 720 1440 2830
I

1| 11,4 18,4 23,5 97,2 30,3 31,9 37,7 38,6 53,6 71,6 | (100,0) | 68,4
21 91 14,5 23,0 26,2 28,5 30,3 30,6 36,7 53,4 54,4 | (65,2)| 50,3
3180 13,1 17,3 24,1 24,92 21,2 26,8 30,9 46,5 51,8 | (59,5) | 41,2
4l 77 10,8 14,3 19,8 20,5 22,1 24,4 2.5 31,8 | (32,4) | (49,3) ] 33,4
5l 6,7 9.3 13,6 17,9 19,7 20,6 20,8 2.6 30,0 | (32,0) | (46,8) | 32,0
61 6,1 9,0 12,5 16,4 18,1 18,1 20,6 23,8 95,2 | (27,6) | 42,5 | 27,6
71 5,1 8,7 11,9 15,9 16,4 17,1 18,1 23,6 24,6 | (27,4) | 41,1y | 27,4
8| 458 7,3 9,9 13,8 14,2 14,3 16,3 22,3 22,3 26,8 (36,0) | 26,1
9] 4.4 6,6 9,6 12,4 13,6 14,1 16,2 19,0 197 | (25,1) | (32,4)| 25,1
0| 4,0 6.3 8,9 11,5 12,0 12,7 15,2 15,8 190 | (20,2) | (20,2) | 20,2

[Mpunmevanune B cKOOKAX upHBEICHLI CYTOUHLIE M IBYXCYTOUIILIE  MaKCHAMYMD OCAjKOD 3a Telibil meplof b Tex
¢n  caydasx, KOTjua ONH OpesnliuaioT suGopounsie anatenmus [/ sa 7=1410 u 2880 mnu no 2anueam jtomell,
< :
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Tabauya 2.10

Ceomnast Tabnuua panGOIbLAX cAOEB OcankoB H _ 3a safaHnbie HHTEPBAJIB BPEMEHH T B HAHGOJBUIKX CYTOYHHIX OCAJKOB
H, pacrionomenubix B yGbiBalomeM Hopsake, N0 MAHHHIM  5TH MeTeocTaHUu B paiione r. CBepaaoBcka

My (M) 3a duTepBaX BPeMEHH < MuH. a §
e £ gfs
H mx g 1+
n/ﬂ o s 1S3
5 10 20 40 60 90 150 300 720 1440 2880 § ]
8 %
1 | 17,5 | 31,6 | 43,7 |®5,2| 71,81 81,7 88,4 88,4 | 107,3 | 107,4 | (113,0) | 937 1,31
2 | 134 | 25,4 | 36,9 (42,6 | 432 | 45'5 65,4 70°1 88,4 | (93,7) | (100,0) | 74.4 | 318
3 | 134 | 24,2 | 31.8 | 357 | 35.8 | 43'3 43’3 441 82’8 85 1 (97,0) | 684 5,06
179 | 11,6 | 15,419,305 o9 | 44 | 986 37,2 | (50,4) | (59.5) | 4.2 | %6
DH. 152|250 (339 409 laa1 | 485 533 580 770 929 1096 794
e(x) | 0,19 0,31{ 0,43 0,51 0,56 0,61 0,67 0,73 0,97 1,17 1,38 | 1,00
15 | 7,7 | 11,5 [ 15,2 19,1 ]20,2( 21,3 23,5 97 8 36,9 | (45,0) | (57,0) | 41,0 97,5
16 | 7.5 | 11,4 | 152|191 |19'8| 20’8 23°9 25°9 35,9 450 | (537) | 39’5 29’4
17 | 72 | 1008 | 148]17.9]19.7) 2076 25 258 355 | (41.0) | 520" | 37°9 31.3
277 56 | 89| 19146155 1606 | 69 | w07 20,6 | 30,4 [ (30,5){ 20.1 | 50.0
D | 83,7 [130 |176 lo1e  [oo8 | 241 263 a1l 381 480 608 433
e(x) | 0.19] 0,30] 0,41 0,50 0,52] ~ 0,56 0,61 0,72 0,88 1,11 1,40 | 1,00
28 | 54| 89 | 11,6|13,8]15,5] 15,5 16,5 20,6 24,4 | (30,1) | (39,5 | 29,0 51,9
29 | 53| 87| 101 |138|142]| 154 16.5 20'3 24°0 | (29.5) | (8'6)| 28'4 53'7
30 | 511 8§ 99133 |14.2] 151 16.3 202 227 | (2901) | (38.3) | 284 556
53| 05 09| 14] 25| 36| 54 | ‘58 10,2 | 18,1 | (15,4) | (16,00 | 15,4 | ‘987




Has onpepenenna ocankos 3a 20 MuH. HEOGXOANMO K ocagkaM 3a 10 MuH.
(19 uac. 9 mMuu—I19 uac. 19 MMH.) D06aBHTH OCAfKH H3 Y4YACTKA 3aMHCH JOMKJs
¢ muTercHBHOCTRI0 0,750 mm/mun. Ho rtak Kak ee NNUTENLHOCT: paBHA 6 MHH, u
0 KOHIA HETepBaja T=20 MHH. He XBaTaeT 4 MHH., TO 2 MHH. GepeM C HHTeH-
cuBHOCTBIO 0,40 mMm/Mus, a 3a ocTaBluHecs 2 MuH, HaGUpaeM ocajKH H3 IpoMe-
KYTKA 3aNHCH JOXKIA C HHTEHCUBHOCTHIO 0,32 Mm/mun. Taxkum o6pa3oM, HHTepBan
HaubOJBLIEro ¢/ OCafKOB 3a 20 My, 3aXBAaTHIBAaeT 4acThb 3AMHCH JOMKIS OT
19 wac, 1 mur. g0 19 uac. 21 MuH., a caolr ocagxoB He =20 mm

0,8+4,2+10,2+4,5+2%0,32=20,3 mn.

Ananorgunble noicyersl C1of OCaAKOB NPOM3BONATCSA IS CAENYIOMUX HHTE]-
BaJIOB BpPEMeHH T.

Tak xak goxapr | VII 1956 r. nMen 06myI0 NPOSOJKUTENbHOCTb 173 MHH.
M 3aXBaTHJ TOJBKO YACTHb IIDHHNTHIX HHTEpPBAJNOB BPEMEHH T, TO BO BCEX HHTepBd-
nax crepyiompx nocae 150 mma. (173 mumu), 1. e 300, 720, 1440 u 2880 MumH.
NOBTOPAETCH CyMMa OCAJZKOB 338 JOXKIb 28,6 MM.

B pesyanTaTe BEIGOPOK 3a BCE Toflpl HAGMIONEHHMHA COCTaBAfeTCH ANS KaX oM
METeOCTAHLHH cBOJAHAS TaG/HIla HAMOOABLWIHMX 3a KaXXABIA T'OL ca0eB 0cafkos Ht
3a pa3Hplé HHTEPBaJbl BpeMeHH T H HAaHGOJBIUNX CYTOUYHEIX ocafkoB H (ta6n. 2.9).

Hmes Takue TaGnHUBl 1/ KAX10f CTAHUHH, COCTaBnseM OOuIyl0, 06LEHHEH-
HYIO [ BCeX NSATH METEOCTAHIHA TaGaully HAaHGOAbIKX cloeB ocagkos H. 3a
Kax bl HHTEpBAJ BPEMEHH T H CJI0eB CyTOUHBIX ocagkoe /1. [loayueHHbll exuubiii
psain suauennfi He ¥ H pacnonaraem B rta6auue B yGuIBalolleM NOPAZKE H 1O
pHJIOKEHHI0 3  onpelenseM ofecneueHHOCTh [ KaXJOTo 4YjeHa psna
(Ta6a. 2.10),

IMo pamubiM Ta6n. 2,10 cTPOATCs 1/ KAKAOCO HHTepBANA BpeMeHH T Cria-
JKEHHbIE KpHBble OOECNeyeHHOCTH HAHOOJBIIMX E TOLY CJOeB ocafkos Hip =
=fi(p, T) B craamennas KpHB&A OBecreueHHOCTH HAUGOALIIMX B TOLY CYTOUHBIX
ocankoB Hp=f,(p). Ilonyuennoe ceMeficTBO KPHBHIX OGECHEUEHHOCTH NPeJCTAB-
JEeHO Ha puc, 2.12.

C xpuBolt Hyp=f:(p) cummaloTcs Benmumunl cyTouHblX ocafkoB Hp’ obecne-
yeHHOCTBIO p'=1, 5 u 20%, okpyrasiores no GAMKAaNIIMX 3HAYeHHH H NO 3ToH
®Ke KpuBoH Hp=[,(p) ONpemensiioTcs cooTBeTCTBYIOLIME MM 3HAYEHHS obecreueH-
HOCTH p, Onu3kue K 3aflaHHbIM. PesysnTaTnl onpefenenuil mpuBejensl B Tabi. 2.11.

Tabauya 2.11

Cyrounnfi caoi QObecneven-
Hcxonrnag pac- p Oxpyrae HHBH
qenz([aa oﬁpec- OCaiKOB SafaH- pgg’:emuia HOCTb OKpyr-
neuennocts | HOR o6echewen | cind ocaxkom J'ee-rﬂx-?:rl‘: cﬂ%cs;
[ q
2'% noern H , su H mnx ocazkoB pY,
1 96 100 0,8
5 70 70 5
20 45 50 15

Tlo penmumnam p=08; 5 u 15% cuumaem c KpusnHx o6ecneuentoctn Hip =
=fi(p, T) haumboarumMe ciom ocafkos Hwp ANA KaXKAOro HHTEPBANA BpeMeHH T.

P
Haxonum OTHOMIEHHA 7~ , T. € BeJHYHIH H-p 3a Bce HHTepBalBl BpeMeHH,
v
CHAITHE C KpuBhIX Ans oGecnieuennoctn 0,8%, menum ma 100 mm, Beamuuust Hep
oBecneuennocToio 5% —ma 70 MM, Benmummnl Hrp oGecnedemmocTbio 15% — Ha
50 mm. PeayabTatn BhuHCAeHHH NMOMelUgrH B Taba. 2.12.

Hp
[To nodyueHHBIM 3HAYEHUAM OTHOI.L[eHPII'/'lT!"‘ CTPOHM KpHBLIe PeIYKIHH CJI105
D

ocankoB jas pafiona I. Ceepanobeka (cm. puc. 2.13).
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KOB, HO oAHOBpeMeHHO Oblia HapyweHa (c 1953 r.) ogHopomHOCTh
BO BpeMeHH pagoB HabawofeHuil Haa ocagxkamu. CneuuadnbHbie
HCCAel0BaHHA TOKA3aJ/H, YTO OCaJKH, N3MepEeHHbIe JoKAeMepamMu U
oCaJKoMepaMH, 3HAYHTCABHO MpeyMeHbIleHbl, 0COOeHHO TBepihie.

[10cKOABKY NpH IMAPOAOrHYeCKHX H BOAHOGANAHCOBRIX pacucTax
TPHXOAUTCH [107b30BATHCH MaTepHaiaMH HaO/diOfeHUH Hajg ocal-
KaMH{ 3a MPOLLJbIE Trogbl, HEOOXOAHMO BHECTH HOMPABKH B 9TH AaH-
HbIE 15 MOJNYYeHHS OfHOPOAHOrO PAdd.

IMorpewHocTy H3MepeHUs ocajkoB. VlccaegoBanus MOKa3adu, 4To
KOJIHYeCTBO 0CaIKOB, H3MepeHHOe [a T[HIPOMETeopPOJOrHYecKHX
CTAHUMAX M NOCTAX, BCeraa MeHblle /ACHCTBUTENbHO BbIIABUIErO
KoJH4ecTBa ocajakos. OmHOKa u3MepeHHS MoOXKer OiThb HCnpaBJjeHa
OYTEM BBEIEHHS COOTBCTCTBYIOUIMX [OOPABOK B H3MEPEHHBIC KOJH-
4ecTBa 0CA/KOB, MOCKOJIBKY /51 HCIOAb3YCMOH KOHCTPYKUHH OCal-
KoMepa (ITO OTHOCHTCSl KaK K OT€YECTBEHHBIM, Tak M 3apyGCHKHBIA
JaHHbIM) HafigeHb! TPH [aBHble NOTPEMIHOCTH:

l. Tlorepu ccOpaHHBIX GCAaAKOB Ha CMAYHBAHHC OCAIKOMEPHOTO
cocyaa. [ina ocagkomepos, npumenasuuxca B CCCP, atu notepn
3KCHEepPIMENTaNbHO Onpenedetbl 1 cocTaraaoT 0,2 mm NpH KaxaoM
H3MEDEeHHH XHAKHX ocaaxos u 0,1 i IpM KaxaoM H3MEpeHHH TBep-
AbIX OCALKOB.

C 1966 r. morepu na cMayHBaHHe YYHTHIBAIOTCHA MOMPABKOH, Ko-
TOPY0 BBOAAT Ha CTAHUHAX H [OCTAaX [PH KaxkaOoM H3MepeHHU
ocaakos. B koanuectsa ocaikos, H3MepeHlbix B 6ojiee paHHHE TOb
(mo 1966 r.), HeoGX0OAHUMO BBOAHThL HONPABKY Ha CMaYHBaHHE, KaK
3TO YKa3aHo galee.

2. llorepu Ha HCHApeHHE H3 OCAAKOMEPHOTo Cocyaa B NpPOMEXY-
TOK BPEMEHH Mexk1y MOMEHTOM H3MepeHHs OCAIKOB H OKOHYaHHEM
noxas (cHeronaga). MurencusHocts ucnapenus W ma/zac npamo
nponopuyoHanbya AeQUUUTY BJAAXKHOCTH BO3ayXa d MO, CKOpOCTH
BeTpa U M/CeK W 3aBHCHT OT KOHCTpYKuHH mpuopa. Has Kaxioro
13 npuMenaslinxcsi B CCCP ocagkoMepoB 3KCIEPHMEHTANbHBIM U
pacueTHHIM nyTeM oOfpejeneHa HHTEHCHBHOCTb HCMapeHHs sl
KUJKHX H /5 TBEPABIX 0CagKoB. DT1a 3aBucuMocte W={[(d, u) paa
ocagkomepa TperbsiKoBa npHuBeseHa Ha pHC. 2.15.

ITockonbKy pacuer MHTEHCHBHOCTH WCMAapeHHS U3 oCajgKoMmepa H
CYMMAapHOro BpeMeHH HCHapeHus AJfA KaxX[goro Mmecslla TpejacTas-
JASIeT 10BOJbHO TPYAOEMKYIO OnepauHio, A5 NPaKTHYeCKoll paboThl
OBIIH COCTABJEHbl KapThl CPEJHHX MeCAYHBIX [OTepbh Ha HCHapeHue
(E B % oT cpeagHell MeCAYHOII H3MepEHHOH CYMMBI OCajgKoB). IDTH
KapThbl, COCTABJEHHbIE AJS ABYX CPOKOB HalJm0JeHuil (Kak 37O jge-
JlaeTcs Ha Nocrax), npuseneHsl B npujoxenusax [V—XV.

3. Tlorepu ocapakoB npu cOope HX BCJEACTBHE HCKaXKeHHs MOad
BO3JYIIHOTO NIOTOKA BOKPYT mnpuGopa (BeTpoBoi Hemoyder). Cymi-
HOCTBh 3ITOTO SIBJIEHHS] COCTOMT B TOM, YTO MPH HaleraHWH BO3AYLI-
HOro MOTOKa Ha MPUOOp CKOpOCTh BeTPa HENOCPeACTBEHHO Yy Kpaes
npubopa Bo3pacraer U HanbGoTee Jerkue (MelKHe) 1acTHLb 0CaLKOB
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MPOHOCATCA MHMO NpHeMHOro orsepcTHsl. CHOC 4acCTHIL OCATKOB JH-
HellHO BO3pacTaeT NPH YBeJHYeHHH CKOPOCTH BeTpa. Tpaexkropuu ya-
CTHL, najfaioUlHX C MaJol CKOPOCTbIO (MesJKHe KamTH, CHEXKHHKH),
HCKa:KaloTCsl CHJIbHEe, MOITOMY OINHOKA H3MEPEHHS MeJKOoKaMesb-
HBEIX U TBEPJIbIX OCAJKOB HauGonbmasi.

Taxkum oGpasoM, BeTpOBOil HeJOYYET OCAJKOB 3aBHCHT OT CKOpO-
CTH BeTpa Ha ypoBHe npubBopa H OT XapaKTCPHCTHKH CTDPYKTYpHI
OCafKoB. 3a XapaKTEPHCTHKY CTPYKTYDPbl ZKHAKHX OC4NKOB MPHHH-
MawT BequdHHY N, Kotopasd mnpegcraBiseT cob0H TY ZOJI0 CYMMBI
ocaikoB (B %), KoTopast BhIajgala C MHTEHCHBHOCTBIO J, paBHOH

W mm /vac
0,3
L~
0,2 /
//// 1
0.1 //‘//// E
P
==
0 /) 10 20 30 40 50d Mé'

Puc. 2.15. HurteHcuBHOCTH HenapeHds XHAKIX ocagkos Wi w3
ocagkoMepa.

uan Menbuieil 0,03 wa/mun. Benruuuny N MOMXKHO ONpege]JHTb MyTeM
nogcyéTa no JeHram mioBdorpada. Jasg stofl nesu Ha 3aiMcH KaX-
JOr0 J0XMKAsA HYXKHO BBIOpAaTh YYacTKH, HAa KOTOPBIX UHTEHCHBHOCTb
noxast ve npesniurana 0,03 mam/mun. Ilpasumia 3THX BblUHCTCHHI H3-
Jgoxensl B § 2.2, B pesyapTate oOpaGoTKH 3anucedl BCex
[0KTell B TeUCHHe Mecslla NMOJYYCHHYIO CyMMY ocajikoB npu J <
< 0,03 mmirsun 3a Mecsay ZeASIT HA OGINYH CYMMY BCeX 0CaJKOB,
U3MepeHHBIX  mmoBnorpadom, M rMoayyawT  Beduudny N=

ZXJ\/O,OB
= —+100.
X

[IpakTuuecku a1d onpeacIcHUsi Beanulibr N MoAb3yioTes Cpef-
HUMM CTATHCTHYeCKHMU 3HayeHHAMI N 1Jis KaxXKAoro mMecsina ¢ KU~
KiUMH ocankamu. JLas jioGoro nyskra Tepputopud CCCP nx MoxHO
CHSITb ¢ KapT, NpuBedeHHbX B npuIoxkenusx XVI—XXIIL

CTpyKTypa TBepJAbIX H CMeUIaHHEIX 0CajIKOB ONpEeReJseTcs Beln-
YHHOM TeMIepATYPH BO3ayXa £°.
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BeTpoBoil HenoyueT BHIPAKAT UCPC3 BEJIHYHHY MNONPABOYIIOLO
MUOXKHTeIs1 B (114 KHIKHX 0cafkoB By, 415 CMelIavHnX Be o pas
TBEPABIX 0CcajKkoB Br).

Bac 100 %%
T
06 /
/ 80
05 | /
// 70
iv.e
// / / oo
03 /é//ﬁ/ ; 50
02 if % ///?/ "0
2 LA AT s
,‘ ?//////
01 j — 20
i * il ;/VV 10
e 4“”3“5 6 7 8 9 10 11 e

Puc. 2.16. 3aBHCHMOCTDL BCJAHYMHBL BCipoBoro Kosdduimenta By
OT CKOPOCTII BET(1d o 1 3HAWenns uapamerpa N Y.

Beanuuny By Moo onpeigeauTs no puc. 2.16 no 3nayeHusm
CKODOCTH BeTpa M xapaxrepucrtuxe . BeanuuHa B, 3HaueHHS KO-
TOpOMH NpuBeenbl B TaGa. 2.13, 3aBHCHT TOJILKO OT CKOPOCTH BeTpa.
Besitutia By, upuBegeHHas B toir xe TaGaillc, UMeeT J(Ba psjia 3Ha-
yeHuit (npu °>-—8,5° H 1°<C—8,5°) B 3aBHCHMOCTH OT CKOPOCTH
BeTpa.
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Tab.auya 213

BeTpoBhie nonpaBKu K M3MePEHHBIM CYMMAM CMEMIAHHBIX B u TBepAbIX By

0CAAKOB
u i : !
/oo 0,0 0,1 0,2 0,3 0,4 05 0,6 0,7 1 0.8 ] 0,9
i
CyuemaHHBe OCAAKH
0 0,00 1 0,01 } 0,02 | 6,03 ]0,04}0,05)0,07 ( 0,08 10,00 10,10
1 0,11 0,12 | 0,13 | 0,14 | 0,15 0,16 | 0,18 ‘ 0,19 1 0,20 0,21
2 0,22 023 | 0241 0,25 |026/10,27]0,29,0,30}0,31)0,32
3 0,33 | 0,34 | 0,35 | 0,36 {037 10,38,040 ' 0,41 0,421043
4 0,44 | 0,45 | 0,46 | 0,47 | 0,480,491 0,511 0,52 0,53 | 0,54
5 | 0.55 i

TBepane ocanky
t > —85°

0,00 | 0,02 | 0,03 | 0,05 |0,06}0,08]0,0050,10]0,1210,14
0,16 | 0,17 | 0,18 | 0,19 | 0,20 | 0,23 0,25 | 0,26 | 0,28 | 0,29

0
1 bl
2 0,31 0,33 | 0,3 0,36 ;0,37 10,39 10,41 10,42]0,43 0,45
3 0,47 | 0,48 | 0,30 | 0,52 [ 0,53 {0,564 10,56]0,5810,59 |06l
4 0,63 ] 0,64 | 0,66 } 0,67 }069]0,70}0,72)|0,73) 0,75 | 0,77
5 0,78 |

t<<—8,5°
0 0,00 1 0,02 10,04 | 006 008!010]012;0,14]0,15]0,17
1 0,19 | 0,21 | 0,23 | 0,25 10,27 |0,2910,31|0,330,35]0,37
2 0,39 | 0,41 | 0,43 ' O, 10,46 10,48 1 0,50 | 0,52 | 0,54 | 0,56
3 0,58 | 0,60 | 062 | 0,64 | 0,66(0680,700,72|0,73 0,75
4 0,77 | 0,79 | 0,81 | 06,83 10,85 (0,87 |0,890,911093]0,9
5 0,97 {

MDpumeuanne. Ilpu i0>>50 s/cen clelyer NOJB3OBATLOH 3HAUSHUSIM
BETPOBBIY MONPABOK TPH liagy=3 M, CEx,

[Ipu DpaKTHUECKHX pacyeTax MPHHATO OGBEIHHATL BETPOBOH TI0-
NpaBOYHBIH MHOXKHTCIb B 1l mOTepH Ha ucnapenne E (BhHpaXkeHHbIe
HE B IPOLCHTAX, @ B COTbIX JOJSX CYyMMDBI OCafkoB, Hanpumep 4% —
0,04) B o6uui nonpaBouHbIil KOIPPITHEHT:

14)*(:“8&** E,
A, =B, +E. (2.14)

KpoMe onHcaHHBIX TpeX OCHOBHHEIX NOTPCIUILOCTEH, HMEIOTCH ClIle
HEeKOTOpBIE HCTOYHHKH OLIHOOK HM3MepeHHsl OCaJKOB, HalpHMep:

a) B pafionax Kpafinero Cesepa U MeCTHOCTSIX C HHTEHCHBHBLIMH
MeTeJdaAMH B oCalJKoMephl 3adpachlBacTCsl CHET, MOAHHMAEMDIH BeT-
pOM C TIOBEPXHOCTH CHEXHOro nokposa. [Ipu HaMepenuu sTH «10K-
Hble» OCaJKH HEBO3MOMXHO OTAEJIHTE OT MCTHHHBIX, H B pesyJbrare
KOJIHYCCTBO OCaJKOB OKasbiBaercs npeyseandennniM. Jasg yerpa-
HeHHs 3Tofi OIUMOKH Pes3yJabTaThl H3MepeHHS! 0CaJKOB B YKa3aHHBIX
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pafloHax MCIDPaB.JIsIOTCH IONPABKOH «Ha HajlyBaHWe JIOXKHBIX 0Cafl-
Koe». [lonpasounbili Kodpdunuent Ay, YYUTHIBAIOUIHE HHTEIICUB-
HOCThb Ha/JYBaHHUS JOMKHBIX OCaJAKOB B 3aBHCHMOCTH OT CKODOCTH Be-
Tpa, U HCHAPEHHC PaBTH

A,—C,| E, (2.15)

riae C,— sniMpHueckHll xosdduiiient, npusefenHbiil B Tada. 2.14,
B 34BHCIMOCTI! OT CKOPOCTH BeTPa Ha YDOBHC ocafKoMepa; £ — no-
Tepsl Ha HcmapeHde, BLIPAXKEHHAS B COTHIX 0JAX OT CYMMBl 0CafKOB;

§) NmpH KPYNHOKAMCABHLIX AOXKASLX, BHIIAAAIONIHX NPH CHIBHOM
BeTpe, KAILIM N2JaiT TI0 OYeHb HAKJIOHHBIM TpaeKTOpHAM. ¥aaps-
Sicb 0 BHYTPCHHME CTeHKH OCAJKOMepa, Kaliau pa3bpbI3THBAIOTCS H
4acTb 3THX DASMETBYCHHHIX OCAJKOB BBIHOCHTCS IIOTOKOM BeTpa U3
npubopa. Ha Goabuieil yactu teppuropun CCCP 3T noTepu Besen-
CTBHE peAKHX CJVYaed TakHX A0xIcii Malo CKa3eBaITC Ha Mecsu-
HBIX CYMMax OCdI1KOB.

BpeleHne NoNpasBoK B CYMMbl 0caAKOB. Bhillle Obi10 CKA3aHO, UTO
eCaN HCIOAB3YIOTCS JaHHBIE 00 0cajkax, H3MEPCHHBIX T0XKIAeMEepOM
¢ 3awmroft Hugepa, To HX HyXKHo npeaBapUTCIbHO HCIPABHTh, T. €.
NPUBECTH K MOKa3aHusM ocankoMmepa Tperbskora. 10 oCylIeCTBsA-
eTCd TyTeEM YMHOXKEHHs CYMMBI OCajKoB Ha Tepexopublil Ko>poH-
UHeHT Ry {3HayeHHA Ko>PQUIUeHTa IS Ka)KJOH CTAHLUH H TIOCTa
npusesiens B «Crnpasoynuke no xaumaty CCCP»).

B usmepcdHbie ocagkoMepoM TpeTbsKoBa MeCsiYHBIE CYMMBbI
ocalkoB X’ BBOJIATCS JBa BHAA MoNpasBok: l) MoNpaBKa, YYHTHIBAIO-
mas ToTepH Ha cMauliBaline, Axe; u 2) TlompaBKa, yYHTHIBAWMIAS
TIOTEPH TI0], B.IHSIHHEM BETPa H HcnapeHus, Axpg.

[TonpaBka Ax. paccuuTbiBaetcst no GopMyne

Ax, =g/, (2.16)

rie J —uucio aieii ¢ ocaikamu == 0,1 MM B TeueHHe JaHHOro Me-
csilid; ¢— CcpCAHAd CTATHCTHYecKasi BeJHYHHA TIoTepH Ha cMauuBa-
HHC B TedeHHe OJHOI0 AHA € OcajKaMH; B Mecaubl C XKHAKIMH 0Cal-
KaMH ¢x=0,3; B Mecfnsl O CMeNIAaHHHIMH ocajgkamun g.=0,2;
B MECSiIIbl ¢ TBEPABIMH OcafkaMu g,=—0,15.

[TonpaBra Axpe paccynThiBaercs no popmyne

AXBE:)C'A, (2.17)

rae x' — u3MepenHast cymMMa ocajkos; A — cpegHuil MHoromeTHHIT
MecsAyHbIfl TonpaBouHbil Ko3(dHIHeHT AAS Pa3sHbIX BHAOB 0CaJKOB:
Ay — ®Kuaxux, A — cMemavublX, Aq— TBepAbX, Agy— TBEpAbIX
TIpH HAJTHYHH METE.1H.

Kospduunuentst Ax, A¢, Ar, Aex UHINBHAYaNbHBl a8 KaxkKKoH
CTaliull 1 MoCTa H, KPpoMe TOro, MeHSIOTCs oT Mecdna K Mecdny.
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3naueHus KOS[})[})HHHCHT& CH, YUYUTHIBAIOUIEro HAOYBAHHKE JIOXKHBIX 0CAIKOB B 0CaIKOMep

Tabauya 2.14

CxopocTs Ha
YPOBHE 0CAXA-
KoMepa, M/ceK

0,32

0,03
—0,20
—0,41
—0,57
—0,68
—0,77
—0,82
—0,84
-—0,86
—0,87
—0 885
—0, 1905
*0,915
—0,922
- 0,925
~O 928
—0 933
—0 936
—0 940
—0,938
—0,935
—0,928
—0,923
—(,920

0,29

0,01
0,22
—0.43
—0.59
—0.70
0077
—0.82
-0.85
—0.86
—0.87
—0.890
—0.906
0,916
~ 0,923
—0.925
—0.929
—0.,933
0,937
—-0,940
0,938
—0.,935
~0.928
0,923
—0,920

0,26
—0,01
—0,24
—0,44
—0.60
—0,70
—0 78
~0 82
—0.85
—0,87
—O 87
—() 891
—(),907
—0,917
—0,923
—0,925
-—0,929
—0,933
—0,937
—0,940
—0,938
—0 934
0, 927
—0 92d
¥0,919

0,23
—0,03
- 0,26
—0,46
—0,61
—0,71
—0,78
- 0,83
—0,85
—0,87
—0,88
—0 , 893
—0 ,908
—0.918
- 0,923
—0,926
—0,929
—0,934
—0,938
—0,940
—0, ,938
—0,932
0,97
—0,923
—0,917

—0,927
—-() 922
—0,916

0,47
0,17
—0,08
—0,31
—0,50
—0,64
—0,73
—0,80
—0,83
--0,85
—0,87
—0,88
—0,899
—0,911
—0,920
—0,924
—0,927
-—0,930
—0,934
—0.940
—0,940
— 0,937
—0,932
—0,926
—0,922
0,915

0,45
0.13
—0.10
0,33
~0.51
—0.64
—0.74
—0.80
—0,84
~0.86
—0.87
—0.88
—0,900
—0.911
—0,921
—0,924
0,927
~-0,930
0,935
0,910
0,940
—0.937
—0.931
0,926
—0.922
0,91t

0,40

—0,84

——0 88
—0, 1904
-0,913

0,922
—0wa
—0928 |

— 0,931
—0.935
—0,940
—0,939
~0,936
0,930
~0.9%5
0,991
0,911

0,37

0,06
—0,17
—0,39
—0,56
- 0,b7
—0,76
—-O 81
—0'84
—0,86
—0,87
-0,88
v—O 905
0914
0,922
—0,924
—0,928
—0,932
—0,936
—0,940
-0 ,939
0 ,936
—0 ,929
—0, o924
—O 921
—0 (?I(J
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CkopocTh Ha
YpOBHE 0Cajd-
KoMepa, M/cex

w0

—0.906
—0.916
—0.923
—0.995
—0.929
—0,933
-~ 0,937
—0.940
—0,938
~0,935
—0.,928
—0,923
~-0,920

—0,01
—0.,23
— 0,41
—0.56
—0.68
—0,76
—0,81
—0.85
—0.86
—0.87
—0.87
—0.891
—0,907
0,917
—0,923
—0,925
—0.929
—0,931
—0,937
—0.940
~ 0,938
0,934
0,027
0,923
—0,919

—0,04
—0,25
—0,42
—0,57
—0,69
—0,77
—0,82
—0,85
—0,86
—0,87
—0,88
—0,893
—0,908
—0,918
—0,923
—0,926
—0,929
~O 934
4},938
—0,940
—0,938
—0,932
—0,927
—0,923
-0,917

—0,940
—0,937
6,032
—0,927
0,92
—0,916

0,10
—0,09
—0.28
015
- 0,61
—0.71

0,78
-0,83
—0.86
—0.87
0,87
—0,88
—0.899
~ 0,911
—0,920
0,924
— 0,927
—0.930
0,934
0,940
—0.910
—0,937
—0.931
—0,926
—0,922
—0,915

!

0,09
—0.12
—0.30
—0,46
~0,62
—0.72
—0.78
—0.83
—0,86
—0.87
0,87
—0,88
0,900
- 0,911
—0,921
—0,924
—0,927
—0,930
—0,935
—0.910
—0,940
—0,937
—0,931
0,926
0,922

0,014

0,06
016
- 0,31
0,50
—0.64
—0.74
—0.79
084
0,86
0.87
— 087
—0.88
—0,904
—0.913
| —-0.922
0,921
0,928
0,931
-0.935
—0,940
0,939
—0,936
- 0,930
0,925
0,921
—0.911

0,04
0,18

s

0.36
052
—0.65
—074
—0.80
— 0,84
—0.86
0,87
0,87
088
—0.905
—0.914
—0.922
—0,924
- 0,928
- 0,932
~0,936
— 0,940
~0,939
0,936
~0,930
— 0,924

0,921
0,910



3nauenusi Ko3GpPUUHEHTOB A ¢, r MOKUO BBUHMCIHTL [0 3H4-
YeHUAM CpelHcH MeCSAuHON CKOPOCTH Berpa Ha YPOBHe OCagKoMepa
U2op HA JAUILION CTAUIMH, a TaKxKe Mo BeqinuuiaM £9% u N%, cHaTbiM
C KapT, npuBegedHblX B npuioxenuax [V—XV u XVI—XXIL

CpefnHsist MecsiyHasA CKOPOCTb BeTpa Ha BblcoTe 200 ca (uzn) Ge-
peTcd HellocpeACTBeHHO, eCJH OHa H3Mepena BO.M3H ocagkomcpa,
I BBIYHCAsiETCS] IO NMOKa3aHUSIM BeTPOH3MepUTeTLHOro npudopa
craxuuu (duarorepa wiau agemopymboMerpa) mo ¢opmy.ie

Hogo — ke mity (2.18)

FAC Uarg M Up— CPEIHHC MCCsAUHble 3HaueHHusl CKOPOCTH BeTpa Ha
BLICOTe 2 M U Ha YpPOBHe YCTaHOBKH (.Iiorepa Il aHeMopymGo-
merpa, k; — sorapudpmMudeckuit koadduunesT H3MeHeHUs CKOPOCTH
BeTpa ¢ BBICOTOH; m -— nonpasouluil KoshduuneHT, XxapakTepHu3ayto-
HHf] McKaXKeHHe JorapHpMHIECKOTO TPoduIa BeTpa MO BJIMUSHHEM
3aM[MUIeHHOCTH IIIOWAnKU (At TOJTHOCTLIO OTKDBITBIX CTAHUMi
m=1). Jlorapupmuueckuit ko3 puuuenT k; MOMKeT ObITb BHIUHC/IEH
no gopwmy.ie

Py — 20 (2.19)

I1e &g — BBICOTA YCTAHOBKH (hJIOrepa H.UI aHeMOpPYMOOMeTpa; Zagp —
BbicoTa yCTAaHOBKH ocapgkoMepa (200 cam); zo— nmapanerp urepoxo-
BAaTOCTH (3aBHCHT OT XapakTepa NMOICTILTAIOUICIT T0OBePXHOCTH B pa-
puyce 200—300 » ot MecTa YCTAHOBKIL OCaTKOMCPa).

Jlast yrmpouleHdst BuIUHCaEnE cocTaRTenb! Tady, 2.15 11 2.16 114
HAXOK HENUS &y O BEJTHUHHC Zp H Zyp.

Tabauya 2.15

3uaueHHe napamMeTpa LIEPOXOBATOCTH 2, MOACTHAAILEH HOBEPXHOCTH

} [apaveTp
Xapamepucrm\'a MO ICTU. " dI0UIeH MOREPAHLOTH wWepoxusd
‘ TOCTH, A
OrogcHHAaf TAOTHAA TOUBA .« « + « v v v v v v e e o L 0,01
Hepublil Map . . v v v v v v v e e e e e e e e e 0,02
TpaBa . . . o o o oo e 0,03
Crexcubiii  119kpoB e e e e . 0,005
PLIxautit CHeRHBIN NORPOB MaJOil BLICOTLI ¢ OTQJICHHD MID \eo- |

TAMIL « o 0 v v v e e e e e e e e e e e e e e 0,02

.
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Tabauya 2.16

3uavenus ks npu pasnuuHol BEJTHUHHE Zp B Zp

3HAUEHHS 2 M

Ry M P
10 1 12 ' . 16 l 17 ' 18 l 19 20
0,005 ] 0,79 { 0,78 { 0,77 | 0,76 | 0,75 | 0,75 [ 0,74 | 0,74 | 0,73]0,73] 0,72
0,01 (077076 0,75 [0.74 | 0,73 [ 0,72 [ 0.71 | 0,71 | 0.70|0.70 | 0.69
0,02 10,74(0,73[0,72 10,71 | 0,70 0 70 | 0,69 | 0,68 | 0,68]0,68] 0,67
0,03 [ 0,72 (0,71 0,70 { 0,69 | 0,68 0 67 | 0,67 ' 0,66 | 0,66]0,65] 0,64

|

ITonpaBounblit Ko3QMULHEHT /71 YUUTLIBAET H3MelleHHe CKOPOCTH
BeTPa Ha BblCOTe 2 M, BH3BAHHOC 3alllUIIeHHOCTBIO MecTa YycTa-
HOBKM OcaJKOMepa OT BO371elicTBHsS BeTpa (HalmpHMep, CTPOCHHSMH,
BBICOKOH PaCTHTeIBIOCTbIO I T. 1.) B paauyce go 300 m. Kosddu-
LUHEeHT M ompepensieTcs MO YIJy @ 3aKpPBHITOCTH TOPH3OHTA CTaHIUH
¢ noMorbio Tabn. 2.17.

Tabauya 2.17

Beauunub xosdduunenta » B 32BHCHMOCTH 0T YIraa ¢ 3aKPHITOCTH TGPHUIOHTA
CTaHLMH

0 | 1,00 | 0,98 | 0,96 0,86 | 0,84 | 0,81 | 0,79
10 | 076 | 0,74 | 0,72 | 0,69 | 0,67 0,()5 0.63 | 0,60 | 0.58 | 0,56
20 | 054 | 052 | 050 | 0,48 | 0,46 | 0/44 | 0,42 | 0,40 | 0,38 | 0,56
30 | 035 | 03¢ | 032 ] 031 [0.30 | 0,29

}093 0,90 | 0,88
|
|

CpenHee 3HauYeHHe i 18 CTALIMH ONpefensercd apHdMeTHue-
CKH M3 BeJHMYMH fH, COOTBETCTBYIONIMX 3aKPBITOCTH TFOpH30HTA o MO
Kamk oMy u3 16 pym0GoB. 3aKkpbiTocTh FOPH3OHTOB Ho pymbGaM Oe-
petcs u3 «TexHHUECKOro 1e1a claHiuu» f.

ITocsie HAXOMAEHHS Uogo 115 TAHHONH CTAHIIMM CHHMAOTCA C KapT
npunoxkenus XVI—XXII exemecsautnie suavenua N%, a nasa mecd-
IleB €O CMelllaHHBIMH M TBepILIMH OCafiKaMHu BHIIHCbIBaloTCea 13 Exe-
rogHuka unu «Cnpasounuka no kanMaty CCCP» sHauenusi cpeaneit
MecAYHO! TeMIlepaTyphl Bo3yxa.

ITo exemecsiuHBIM BeauulliaM Usee M N% 1o rpaguky Ha
puc. 2.16 HaxoasT BeTPOBHIC NOIPABOUHBlE MHOMHTEJIH By, a N0
Usoo B ¢ B Taba. 2.13— BeTpopble mompapoudble KOS(dunnuertsl B,

! Tlpy OTCYTCTBHM CBEJCHUN O 33npLITOCTH TOPUSOHTA 3HaueHWe ko3bduu-
€HTa m ¢ MeHblIeH - TOYHOCTbIO MOMHO ONpelelIMTb ¢ Homolibio Taba. 2.20 no Bu-
3yaIbHOM olleHKe 3AIMMEHROCTH ) CTAHOBKII 0CaIKOMepa.
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H By, 3areM Kaxjgoe H3 HaHJeHHLIX eXXeMeCHAYHHX 3HAueHUH B,
B¢ 1 Br cK/1aALIBAOT ¢ BeJHuHHO MonpaBKH Ha ucnapenue E, CHA-
TOH JJISl aHHOTO NyHKTa ¢ Kapt npuioxkenus IV—XV u BopaxeH-
HOft B COTHIX JAOJaAX cyMMbl ocaakoB. (Hampumep, ¢ kaptm cHsta
BejauyuHa F=6Y%; BbipaxeHHas B COTHIX JoJafAX oHA pasHa 0,06 nas
NocTa MAM CTAHIHM NMPH ABYXCPOYHLIX HaGJIIOeHUSX, a JJjs CTaH-
1ui, gefcrBoBaBlukX B 1966—1970 rr. — nmoxoBuHe 3T0ro 3Ha4YeHHS,
T. e. 0,03). Takum oGpasom Gyger Halisen Koapduuuenr A=
=B}H, c, T + E.

B MeteseBblX pafioHaX CTpaHBl B 3MMHHE MecAlbl (ec/aH CpefHsis
MecAYHas NPOROJIKUTEIBHOCTh MeTeH, He cyuTas NMOo3eMKa, cocTaB-
Jdsjia ¢To M Gosee yacoB) pMecto Kosdduiuenta A, HCnosdbsyercs
koapduunent Aqg, paccuuteiBaemuii nmo gopmyne (2.15), anano-
THYHO OTNIHCAHHOMY Bbhillle pacueTy KoadduuneHra Ax.

[TonpaBka K H3MepeHHOfi CYMMe OCAajKOB Ha BJIMfAHHME Berpa H
HcrapeHHe paccuurbiaercs no Gopmyae (2.17).

Hcnpasiennas pceMu monpaBKaMHU CyMMa 0CaJKoB Xo paBHa

Xo=x"+Ax,+ Axge. (2.20)

[Ipr mpakTHUecKMX pacyeTax HCXOJHble NaHHBIe H pe3y.abTaThl
3anuceiBaloTcs B paGouyn TabaMuy, cocrabasfeMmyio 1mo Qopme
TaGna. 2.18 gnsa Kamkao# CTaHIUH 32 KakAbH TOX.

[TocnegoBaTeIbHOCTh 3aMUCH UCXOAHBIX JAHHBIX H pe3yJabraToB
pacyera (ta6u. 2.18) pekoMeHAyerCs ClefyroLLas:

1) cpenusis mecsuMas CKOPOCTL BeTpa HA YpPOBHe ocajKoMepa,
paccuurannas no Qopmyne (2.18);

2) cpenmHsia MecfiyHas TeMOepaTypa Bo3Jyxa, BHIIHCAHHAS M3
Exxemecsiynuka uau tadauy TM-1 3a Bce Mecsilbl, KpoMe JETHHX,
Korja oHa 3aBeJoMo GoJblie +5°

3) ycnosBHbIMM GyKBaMH YyKaspBaercs EpeoGiajaolui BHL
0cafiKoB, KOTOPHI onpefesnsiercs: ¢ noMouibio tabx. 2,19 no cpegnen
MeCsA4HOH TeMnepaType f;

4) sHauenus N Y, cusrnie ¢ Kapr npuaoxenns XVI—-XX1E pas
AaHHOTO NYHKTA;

5) BeJMYHHBI BeTPOBPIO NMONPABOYHOrO MHOXKHTensd By, HaHJeH-
Hble MO 3HAUYEHMAM Uam U N Y% Ha puc. 2.16, uau B¢ (u By), onpe-
ZeneHHBIe 10 3HAYEHHUIO Uz M £° mo Taba. 2.13. Has sumuux mecs-
IeB C NPOAOIKHTeNbHOCTbIO MeTean Gonee 100 wac. B 3Ty CTPOKY
BHIIMCHIBAIOTCH 3HaueHHs KosQ@uuuenta Cy, HaligeHHHe IO
Tabu. 2.14;

6) Beauuunsl E, cHAtble ¢ Kapr npunoxenus IV—XV u sripa-
JXeHHbIe B COTBIX JO0JIAX;

7) xoadpduuMent A, sapasiomHuiica cyMMoil Benuuud B B E, yka-
3aHHBIX COOTBETCTBRHHO B I1. B U 6;

8) crpoku 8 U 9 3amoAHATCS TOMBKO B TeX cJaydasix, KOTAa
paCCUHTHIBAKOTCA HONPABKH K CYyMMaM OCaJKOB, H3MepeHHBIX
JoxaeMepoMm ¢ 3amuToll Hudepa, T. e. k JaHHBIM HoGJI0feHHI,

72



gL

cr. [Tunck, 1939 r.

Tabauya 2.18
Patouan Tabanuanis 3anucH UCXOAMMIX Hausbix 06 ocajikax, pacyera MOMNPABOKH MCIPABAEHHBIX CYMM OCAJIKOB

ITapamerp OGo3nauenne I 11 111 Iv A | Vi l VII VIII IX X XI XII
CKopoCTb BeTpa Ha YpOB- tagg 3,21 3,4 3,2 2,7 2,5 1,9 1,5]| 2,2} 4,1| 3,0| 3,4 3,9
He ocafKomepa (cpen-

HAS MecsiyHast)
Temneparypa BO3[yXa £° —0,9—2,71 0,0 7,0 — — — — — 6,0| 1,0 -5,0
(cpenusis MecsiyHasi}

Bun ocajgkos ®, C, T c T c W ® w w x ® x o T
ITapamerp CTPYKTYpH N %, — — — 190 75 60 45 30 40 | 85 — —
JKHUAKHX 0CalIKOB
MHoxuTens monpaBouHHIA By e x 0,35 0,53 0,35, 0,11} 0,08 0,05 0,03 0,03 0,07 0,11 0,37 0,54
BeTpPOBOH

ITorepu na ucmapenue (B E 0,04; 0,02 0,05{ 0,01 0,021 0,03 0,03 0,03 0,03 0,01 0,03 0,01
COTHIX JOJIfIX)

Kos>pduuuenr mnompasou- A 0,391 0,55 0,40} 0,121 0,10 0,08 0,06/ 0,06 0,10 0,12{ 0,40/ 0,55
HBIH Ha BeTep M HcHa-

peHue ,
Ocapku, H3MepeHHbie xy 20,0 | 5,4 124,6(32,1|24,3§30,6]33,8/(115,0|17,1|42,0]52,3 [48,5
JLOXK IEMEPOM

Kos¢pgpunuenr mnepexona ky 1,20 1,22 1,00f 1,00 1,00 1,00 1,00 1,00 1,00; 1,00( 1,03} 1,13
OT MOXKJeMepa K ocaj-

KOMepy

Ocapky, H3MEPEHHLIe x! 34,7 6,6127,3}132,1|24,3|30,6]33,8 15,0 17,1|42,0153,91]55,0
0CafikOMepoM (dau

TipHBeieHHbIE)

Uncao IHefl ¢ ocajkaMu D 16 5 13 9 7 11 7 9 10 10 17 18
Ilonpapka Ha BeTep U HC- Xpg = Ax' 13,6 1 13,6 110,91 3,8 2,4 2,4 23| 6,9 1,7 5,0721,51}30,2
napeHue

[lompaBka Ha cMauHBa- xc==¢qD 3,2 0,87 2,61 2,71 2,1 3,3 2,1 2,71 3,0 3,0 3,41} 2,7
HUe

HenpaBaenuas cyMmMma xo=x'+ 51,5 |11,0{40,8 38,6 |28,8|35,3|38,2(124,6121,850,0]78,8(87,9
0CalKOB + Axe + Ax gy




Tabauya 2.19

3asucumocTb BHAA OCAJIKOB OT CpelHEH MeCsiyHO
1eMnepaTypsl BO3AYyXa

Cpennas MecayHas TevlepaTypa

BO3IYyXa Bt ocaakos

|

t>+42,0° W — IKHARHE
tor +2,0° n0 —1,0° ¢ — CMellaHHbIe
t<—1,0° T — TBepusle

npoussedeHHbx g0 1953 1. B aTHX cayuasx B cTPoKy 8 zanmHchiBaetcs
CyMMa O0CaJIKOB [0 JOXKAEMepY, a B CIpokKy 9— kosddunuent &y
IS Tepexofa OT IIOKa3aHHH JoXKIeMepa K MOKa3aHHAM O0CaJKO-
Mepa. 3Hauenust k; ony6ankoBanbl B «CnpaBoyHHKe IO K/IMMATY
CCCP», gacrp 1V, npuoxenue Kk Taba. 1 a1 a. A

3anosHeHHe OCTaJbHBLIX CTPOK TaGJHIE NOSICHeHHH He tpeldyer,
TaK KaK NOCJefoBaTeJhHOCTh pacuyera TNONPAaBOK H HCIPaBIeHHOH
CYMMBI 0CaJK0B Gbi1a OlIMCaHa BLille.

Heckoabko otnHyaercd OT H3J0XKEHHOTO pacuet NMOMPABOK K CYM-
MaM 0CaJKOB, H3MepeHHBX Ha moctax. Kak I3BecTHO, HA NMOCTax He
IIPOU3BOASTCST M3MePCHHS TeMIepaTyphl BO3AyXa M CKOPOCTU Betpa,
KOTOpble HeOOXOAMMBL AJf onpepetenlin Muoxuteas B. Ilostomy
JJS1 TPYNI NMOCTOB Nog0HPaloT 6JMXKANIIYI0 CTAHIHIO-aHAJOr, pac-
MOMOKEHHYIO B CXOAHBIX (PH3HKO-reorpaduueckux yCJAOBHAX, U AJSA
pacyeta NOIPABOK MCHNOMb3YIOT TAHHBle O TeMIlepaType BO3AyXa U
CKOPOCTH Betpa Ha 3710l ctaHuuu. Ilpn 3ToM yuurwHBaercs pasnuuHe
B 3alMIIEHHOCTH oCaJKOMepa Ha CTAHLHHM H IOCTY lIyTeM BBeleHHs
nepexojHoro kKosdduumenta P, paccuutsiBaemoro no gopmysne

P— (my — 0,1) my (2‘21)

(me—01)ym. ’

The g — KoshhHuunenT 3aMIUICHHOCTH NOCTa;, M — Kodhhuiuent
3AUUIIEHHOCTH CTAHIHH.

IMockoampKy a5l MOCTOB OTCYTCTBYIOT CBeleHHUSI 06 yTiaxX 3akphl-
TOCTH [OPH30HTA o, 3HaueHHSA KoIPUIHEeHTa m AJAsL KaXJOro 0Oo-
cta HaxomsTcs mo tabu. 2.20, HcXodsl 13 BM3YAJBLHOH OIeHKH 3a-
WHILEHHOCTH YCTAHOBKH OCaJlKoMepa.

JAst Toro uto6pl HaiiTH 3HAueHHEe BCTPOBOIO MHOXKHUTENS By o r
s mocta, clIeAyeT 3HaUCHHS BeTPOBOTO MHOKHUTENS B ¢ 7, BHIUH-
CJGHHOIO IJIS CTAHIUHM-AHAJNOra, YMHOMKUTb HA IepexoAHbill Kosd-
¢bunHMenT p, HABJEHHbI I 3T0ro nocta no gopmyle (2.21). [Mony-
yeHHEBIe 3HAYEHHUS] By o r I0OCTA 3ANHCHBAOTCA B pabouyio tabuauiy
2.18, cocrasasiemyio aad storo nocra. Jatbaeiilnfi pacuer nompa-
BOK He OTJHYAaeTcsl OT ONKUCAHHOTO BHIIIC,

Heo6xoAnM0O OTMETHTb, YTO pacueT HCHPABJIEHHBIX CYMM ocaj-
KOB [I/151 CTAHIMP H MOCTOB CHUJIBHO YIPOWLAeTCS, eclH MOMXKHO BOC-
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Tabauya 2.20

3naueHnsa koadipunueHTa /1 B 3aBHCHMOCTH OT cTeneHu
3aIHIEHHOCTH NTYHKTA

3amuuiesHbil TYHKT — OCaJKOMep pacnojiokes Iia

TIOWLANIKE, OKPYMKEHHO CO BCEX CTOPOH BLICOKOH

PACTHTEALHOCTLIO, CTPOSHISIMH WU Henpo,'IyBae-

MbiMu  3aGopamu . . . . 0,5—0,66
Yacruuso %amnmeﬂubm—npmop yc’raHOBneH Ha

niowajike, 3aWVIEHHON He CO BCEX CTOPOH, HIHU

3alUINEHHOR He CIUIOUIHBIMH, I]pO,CLyBaeMbIMH

OPenATCTBUAMU . . . . 0,67—0,90
OTKpHITHI xxyHKT—npn6op pacnonomeﬂ ‘wa nao-

WajKe, OTKPLITON CO BCeX CTOPOH, WIH HMeOTCH

Julllb OTHEIbHbIE MPENATCTBHA (AepeBb, HeCOMb-

WHe FOCTPOHKH) . « . v v v v v v v v o v o s 1,0

N0/b30BaTLCA YXKe I'OTOBBIMH, BBLIUHCJEHHBIMHM B KaX{IOM MeCTHOM
YnpaBaeHHH — rHAPOMeTCAYXKOB, 3HaueHUAMH  KO3(p(HIHEHTOB
A ¢, r- B 3TOM ciiydae npu cocrasieHud pabouux tabaun no dopme
tabsa. 2.18 crpoku 1-—6 BooOUle He 3amOJHAITCA U 06BbeM TabaHIbl
yMeHbIllaercs NOYTH BABOE.

Caenyer yxasarth, yTo CyMMBI OCAfKOB, U3MCpPCHHBIE FOXKpeme-
pamu I'TH-500 (ycTaHOBREHHLIMH Ha MOYBCHHO-HCIAPHTEABHBIX 1J0-
majKax), UCTIPABASIOTCH NONpaBKaMHM TOYHO TaK XKe, KaK ONHCAHO
Bhilfe, [IpH 3TOM MCNOJAB3YIOTCS MOJOBHHHBIE 3HayeHHs Ko3bdUIH-
eHTOB A U A, BHIuHCJAeHHBE 15 ocaJlkoMepa Ha JAaHHCH CTaHIMH,
T. e. koadpdunuent A 1omxiemepa I'TH-500 pasen 0,54 ocax-
KoMepa.

CyMMBI ocaikoB, naMepetiisie aoxiaemepom I'I'M-3000, ucnpas-
JICHHIO 11 TIOJ/TeKaT.

Hcenpasaenue cpesHux MHOrONETHHX CYMM (HOPMBI) OCAIKOB.
Ilpy Heo6XOEHMMOCTH HCIPaBHTL CpenHHC MHOIOJETHHe MecsiuHble
CYMMBI OCaJIKOB pacueT BHIIOIHSIETCSl TaKKe IO ONHCAHHON BhIlle
MeToiMKe. B 37oM ciyuae NpH 3alHCH HCXOAHBIX JAHHMX B Tada.2.17
CKODOCTb BeTpa uagp I TeMIleparypa Bo3ayXa f° oCpeXHATCS 3a
Te Ke TOojbl, 3a KOTOPhle B3siTa CpejHss CyMMa H3MepeHHBIX ocaf-
KOB X;.

Cpenusisi rogoBasi cyMMa OCajKOB NMOJAyYaeTCss CyMMHPOBaHUEM
HCIpaBJeHHBIX MECSYHBIX CYMM.

Henpasiennsle cpejlHHe MHOIOJETHHe CYMMbl (HOPMBI) OCaIKOB
s KaXKJAOro Mecsiga [0 CTAHUMAM M 1ocTaM onyO/JHKOBaHBI
B «Cnpasounnge no xauMmaty CCCP», wacre IV, taba. la. B sroft
Tal.1ulle MOMEHIeHBl cyMMbl (HOPMEBI) 0CAafKOB, NpUBefeHHBE K IIO-
Ka3aHHAM ocajikoMepa TpeTkiKOBa M HCIpPaBJEHB [OnpaBKaMH HA
cMauxMBaHMe M BeTpOBoe BozlefictBue. IlompaBKu Ha ucmapeHHe E
K MOMeHTY Bbixofa CrnpaBOYHHMKa clie HC ObLTH onpepedeHel. UToObi
[OMYYUTH [OJHOCTBIO HCOPABJIEHHYIO HOPMY OCajKOB, HYXKHO H3
ta6a. 1 Toro ®e- CnpaBouHHKa BeIGpaThb H3MEPEHHYI0 CyMMYy OcCaf-
KOB X’ /s UHTepecyolero Hac NYVHKTA, YMHOXHTh ee Ha
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Tabauya 2.21

Cpenune no apgmMuHUCTpaTuBHbiM pailonam CCCP nonpasoyHble KoahhuuueHTH
K HOPMaM rojeBbIX GCANKOB, H3MEPEHHBIX NGHACMEPOM

QOtaacty, kpaii, ACCP,

O6aacts, kpalt, ACCP,

Koahdu- Koadu-
aBTOHOMHAN 00 1a¢ L, HalHOHAAb- HHeHT aBTOHOMHAs 00JaCTh, HALHOHA 1L HireuT
HEITT OWpAT UB OKp3 T
PCoCP PoctoBekas . . . . . . . . .28
Ka6apnouno-Daskapekas
ApxaHremsckas . . . . . . 1,43 ACCP . . . .. . ... (1,25)
Boaorogekaa .. . . . . . 1,42 Cescpo-Ocerinckan ACCP 1,27)
ZC[{EHHHFpaI[CKaH ...... },ig ;equO-I/IHFyIHCKaﬂ ACCP (%,gg)
yPMaHcKag . . . . . . . N ypramckas . . . . . . . . 290
Hosropogckas . . . . . . 1,28 OpenByprexast . . . . . . . 1,36
Kapeanckas ACCP 1,33 TMepmckas . . . - « . . . . 1,37
Ir\'lomi ACCP .. ... .. {,43 CeepmioBekast . . . . . . . 1,35
CKOBCKAST , . . « + . . . 28
BpsHckast . . . . . . . . . 1,27 Tiomenckan (scs), B Tom | 1,40
BaamuMupCKas . . . . . . 1,30 yucae:
Kommgocas 000 0| U | SanoHememon wawo- ||
Kaaymcekan . . . . . . 1,95 HAABLHBIN OKpYT | | Lo6
KOCprMCKaH. s T 1’35 Xautb-MancHicKHdit Hapuo-
MoCKORCKAS : 195 HaJLHLI{T OKpyT . 1,38
Optosoran T 1'97 Tiomenckasn (cobcTBeinHo) 1,37
PEI;&?IHCK\aH """" 197 || YemsGunckas . . ... .. 1,35
Caroaenckas L 1,25 yﬂMy»pTCKuaﬂ AQCP },523
Tyasckan . o o o 197 Antaickuin kpafi . . . . . ,36
Shocnapckas . o . 1’30 | KemepoBckas . . . . ... },38
T opoEOBCKAs o 140 Hosocu6upckas . . . . . . 1’(’32
KupoBekag . . . . . . .. 1,40 ?MCKM """"" 138
Mapuiickan ACCP 1,40 OMcKast Lottt ’
Moposexan ACCP 137 Kpacuosipexufi kpaft (cober- 1 32
Uy pameras ACCP 1737 BenHo) M Xakacckast a. o z
Béhxr{opo\icxa;{ 1'30 JBEHKUHCKHIT HATHOHAILHLI 1 40
BOpOHE)l;CKaY{ . 130 T OKPYT . . v o o e v v o ’
Kypokas . . o 130 ANMLIPCKHI  HAIMOHAALHbIT | 50
Muneuxasg , . . . ... .. 1,30 U OHPYT .« v ve v e e e 1,95
TamGoBckas . . . . . . . 1,30 quyTCK,aﬂ o 1720
Acrpaxauckas | . . . . . . 1,37 B%T”HCK‘M Accp | 1720
Boarorpaickas | . . . . . 1,36 T-\,meKaﬂ Accp L 1,30
KiyiiGuumesckas . . . . . . 1,37 youHckat . < 192
TTenaenckas 135 Ilpumopexnil xpait y 45
CapaTOBCKHH' R 1,36 XaGaposckuit Kpai %'58
VabsiHoBCKAT . . . . . . . lydb %MprKaﬂ S 1,28
Bawxupckas ACCP 1,37 ManaTCKa’,q S 135
Kaammmras ACCP 1,35 arafanckas . . . . - . '
Tatapcsas ACCP . . . . . 1,37 LIyxoT(}mm HAUHONATbHEIT 1 10
Kpacnonapexuii pal 1,19 OKPYT . o v om '35
Cranponoabexnit kpaif 1,24 STkyTekas ,ACCP """ }§§
1,32 Caxamuuckas . .« .+« .« . . ,

Harectanckass ACCP
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O6nacte, kpaii, ACCP,
anToiIOMIAs 08JACTb, HALMOHAIL-

HbI OKPYT

Kosddu-
QHEHT

VKPAHIICKASl CCP

Huenpoierposekas
Houenkas
3anopoKcekas .
Kunposorpanckas
Jlyrauexas |
[loatasckas .
Cymekast . . . . . . . . .
XapbkoBekas .
Bumnuukas .
Boanacxasi |
JKnromuperas
3axkapoaTckast . . . . . . .
HBano-®Ppankosckast . . . .
Kuesckast .
JInBoBcKkas
PoBenckas
Tepronobekas
XMeabHHpKas |
Uepraceras .
UepHuroBcKas |
YepHoBuukas .
Kprimexas
Hukonaesckas
Oreccrast .
Xepconexas .

MOJLABCKAA CCP . . .
BEJIOPYCCKAH CCP

Muncxkan |
bpecrekas
Bure6ekan
Tomennckas .
I'posneHcKast
MoruaeBckas .

DCTOHCKAY CCP

JTATBUFICKAY CCP . . .
JIUTOBCKAY CCP . . . .
I'PY3UHCKAY CCP .

ASEPBAVIIUKAHCKAS
CCp . oo

APMAHCKAA CCP . . . .

@B'—‘OOO\JOO@OO@WMOOU‘N}

S ]

-

o
<

DO D B2 DD DD D
croraneronin

1,25
1,25
(1,25)

(1,25)
(1,25)

Ogaacrn, kpaé, ACCP,

Koaddu-
aBTOHOMHAA 00J4CTh, HALUOHAJ b~

ouelnT

HLE OKPYT

KA3AXCKAY CCP
AXTIOOMHCKAS . . . . . . . 1,30
Typresckast . . . . . . . . 1,40
Ypasbckag . . . . . . . . 1,35
KoxueTaBekast . . . . . . . 1,35
Kycranafickan . . . . . . . 1,40
[lapmogapckast . . . . . . 1,35
Cepepo-Kazaxcranckan . . . 1,35
Henunorpaackast 1,35
HxaMobyiackas 1,25
Kavln-Opjunckas . 1,36
UUMKEHTCRAST . .« + . . . - (1,30)
Anma-Atanckas . . . . . . 1,20
Kaparanaunckas ... 1,40
Bocrouno-Kasaxcranckas 1,30
CeMunanaTHHCKAA | 1,35
Y3BLKCKAf CCP
Anguxanckas . . . . . . . 1,25
Byxapekas . . . . . . . . 1,30
CaMapkaHuckas . . . . . . 1,30
CypxanpapbuHckas . . . . . 1,30
CuipAapbuHCKast . . . . . . 1,30
TawkenTekast . . . . . . . 1,30
®epramckag . . . . . . . . 1,25
XopeaMeRas , - . . . . . . 1,30
Kapaxasnaxckas ACCP 1,35
KamxafgapbHHcKas 1,30
KUPTHU3CKAS CCP (1,25)
Owekag . . « « v o 04 . (1,25)
TAJDKMKCKASL CCP . . .| (1,25)
Topuo-Bafaxmanckas a. o. | (1,25)
TYPKMEHCKAS CCP (1,30)
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BeNMHUUHY E, cHATYIO ¢ KapT npuaoxenus IV- N\ u BbIpaKeHHYIO
B COTBLIX [0AAX; MOAYYEHHYIO TaKuM 06pa3oM MONpaBky Axy MpH-
f6aButh K HOpMe 0Ca/JKOB, BhIOpaHHOll u3 Taba. la aas Toro xe
MyHKTa (CTAHIHH HJIM T0CTA).

Jasi NpuGIMKeHHBIX pDACYETOB CPEeNHHX MHOFO.JeTHHX OCATKOB
IS BOAOCOOpa MOMKHO T10J1b30BATLCSI CYMMAPHBIM CpeAHUM MOMpa-
BOUHBEIM Ko3(dumuentToM (tada. 2,21) nyTeM yMHOMXKeHHS ero Beu-
YHHB HA CYMMY OCAIKOB, H3MepeHHbIX J0XKAeMEPOM.

Pacuer cpegHUX MHOTOJETHHX CyMM OCAJKOB, H3MEPEHHBIX 10XK-
neMepoM (KOTOpBIf Oblsl 3aMeHeH ocagkoMepoM TperbsikoBa B 1950—
1956 rr.), MO>KeT ObITb MPOH3BEAEH C MOMOIIbIO 101PABOYHBIX KO3(-
(UIUEeHTOB K HOpMAaM TOJ0BbIX 0CAAKOB, MpUBeleHHbIX B Taba. 2.21.
OnHaxo cieqyeT yuHTHIBATh, YTO 3TH NOMPABKHU NOJY4eHH HAa ypOBHE
HccaefoBanuil 1965 r.

Kak BugHo u3 taba. 2.21, nonpaBouHbie KO3(hHUIHEHTH U3Me-
HAOTCs no tepputopuu CoBerckoro Colo3a B LIMPOKUX Mpeleax:
ot 1,17—1,20 no 1,50—1,56.

Creneds HajeXHOCTH MONpPABOYHBIX KO3PPHUIKEHTOB, a cuelo-
BaTeJbHO, H BeJHUYMH CPeJHUX TOLOBHIX OCAafKOB, HEOAUHAKOBA AaS
pa3sHEX pafloHOB cTPAHBL. JIOCTATOYHO JOCTOBEPHO [C TOYHOCTLIO
+ (5—10) %] oHu ycraHoBJAE€HH A5 pPABHHHHBIX Teppuropuit EBpo-
neitckoit yactu Coserckoro Cowosa; A5 pafionos no6epexba Cesep-
Horo JlenOBHTOrO OKeaHa W mJis rOpHEIX ofaacTell TpefyeTcsl fajib-
Hefilllee X yTOYHeHUeE,

Briyncienne cpeaHero ¢Jiof OCagKoB Ha B0110C60pe

[locse BBeieHHS TONPABOK B faHHBIE MO 0CAAKAM MO KamKJoH
CTAHUHK CpPenHUH CJOH 0CAAKOB A5 BOAOCGOPA PeKH MOXeT OLITh
BBIYHCIEH OJHHM H3 CACAVIOIHX Croco0oB,

Cnocof cpeguell apudpMeTHyecKoil—cpeaduil cJok
OCAJKOB BLIUHCJSIETCS KAaK cpejgHee apuMeTHyecKoe U3 TOKa3a-
Hufl BCEX METeOpPOJIOTHYCCKHX CTAHIMH, PACMOJIOKEHIIBIX HA TEpPpPH-
TOPHH paccMaTpHBaeMora Bogocbopa.

3ToT mpocroit cnocol naer BHOJHE YAOBJICTBOPHTENBHBIC pe-
3yAbTATH AJSl PAaBHHUIUHEBIX PAafiOHOB NMpPU CPABHHTEIBHO PaBHOMCp-
HOM pa3MellieHuH NYHKTOB HabM0 e U,

Meron kBagpaToB— miomans sojocéopa pazbuBaeTcs Ha
CeTh PABHOBENMKHX hBaapatoB (puc. 2.17 @), ¢ MoMollbl0 KOTOPBIX
BHICOTA CJ0ST 0CANKOB 1,151 6accefiHa onpeaensieTcsl aeqaeHleM CYyMMbI
cpemHuX 3HAYCHHH 0CAJKOB Ui BCEX KBAfpaToB HAa UHCJAO KBajpa-
toe. [Ipu 3TOM cpennss BelMyHHA OCAAKOB /15 KaXIOrO KBajapara
BHIUUCAAETCS Kak CpejlHee apH(pMeTHYeCKOe H3 3HAUCHME CI0ST Ocal-
KOB BCeX CTAHIMH, MONAfalIuX B JaHHbIH KBaIpaT, 4160 NpHpaB-
HUBAaeTCsl BeJHYHHe 0CAgKOB TOH CTAHIHKH, KoTopas [onajgaer
B KBajpar.
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B messx KOHTPOSSI BHIMOJHEHHOI'Q pAcyeTa BLIYHC/AEHHst II0BTO-
pATCA mpH gHOM pa3buBKe KpajapaTtos. Pasuuina B pesyapratax
npu 060UX MOACUeTax He JOJIKHA NpeBuaTh 5%.
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Puc. 2.17. Cxema npuMenenus pas-

JEYIBIX METOJOB JUIf ONpelesenus

CpefHeli BEeJHUHMHbl OC4JKOB, BHITA-

JAWIMUX Ha NOBEPXHOCTH BOROCOO-
POB.

a — MeTof KBafAparos, 6 — MeToA H30THET,
8 — MeTOJ B3BEIIMBaHHA.

Cnoco6 m3orueTt—3aKaoyaeTcs B IOCTPOEHHH JHHHI pas-
HBIX KOJHYecTB OCallkoB (M3ormer) (puc. 2.176) u BHUHCIEHHH
CpenHell BHICOTHI CJIOs OCallkop I/l GaccefiHa mo (opmyJse, aHamlo-
ruyioil dpopmyJe (1.6), B Kotopoil a5 ganuoro caydas H — noay-
CyMMa 3HA4eHHiI OCaJKOB IO COCeIHHM H30THCTAM, a [ — YacTHbIE
N/I0MIA AU, 3aK/JAYeHHble MeXy U3orueTami.



MeTo B3BelIHBAHUSA— YCTAHABAUBAIOTCA Pas3MCpLl OT-
J€/1bHbIX YYACTKOB BOZOCOOPHOH IJIOILAAH, MPHUMLIKAIOIHX K pas-
AMUHBIM METEOPOJOTHYECKHM CTaHLMAM, PACLOJ0KeIbIM B Tpeeax
pogocGopa uaH BOAM3M Hero. Pasmepnt 3THX y4YacTKOB H ONpeac-
JSI0T TOT BeC, ¢ KOTOPBIM AQJINKHBI OBITL MPHHATHL OCAAKH TOH H.il
HHOH CTAHLMH AJsl BLIMHCJACHHS CJ0f OCajgKoB B Oaccelile.

PasMepbl MAOMAAH, OTHOCSLIHECA K KamJofl CTaHIMH, onpeTe-
Jgdorca caeaywomuM obpaszoM. ITyHKTL HabaiogcHUAM 1Haf 0CaKAMI
COeAUHAIOTCSI APAMBIMY JHHHAMH, KOTOpPLIMH BojocDop pasbuBa-
eTcs Ha CeTb TpeyroabHHKoB (puc. 2.17 g). M3 cepeaunnl kaxjpoil
CTOpPOHBl TpeyroJbHHKA HPOBOAATCA TCPICHIUKYAAPLI, KOTODbie,
IepeceKasicb B OfHOH TOUKE, ONpeie/sioT TPaHUULl y4acTka, Hp-
Jerapllero ¥ gauuoil craumud. Tak, Hanpumep, Ha puc. 2.17 g rpa-
HHIeH yuacTKa aas cranuun Ne 5 sapasercs Kouryp ABC.

Onpefenus NAOMAAH YYACTKOB, OTHOCAN[HXCH K KaxJ0H craH-
IIHH, BBIYUCIAIOT CJAOH ocafkos aJs Bcero GacceliHa mo Qopuy.le,
TaxXe anajoruguoil gpopmyae (1.6),

h h —J_--- h’ + ¢
Hop— 1f1+ 2f2[~ + hnfn ’ (2.92)

rge [cp— cpejpHsis BLICOTA CJ0S  OCAAKOB B MM; h— BeJHUHHA
0CaIKOB COOTBETCTBYIOLUECH CTaHLNU B MM, [— MJaomajgd yu4acTKoB
OacceflHa, TATOTeOIMX K KamxAoH cTannuu, B Ku2, F — obuias nio-
mangb Bogocbopa B KMl

§ 2.5. PACYHET HCITAPEHHS C BOOLHOH NOBEPXHOCTH
HcnapeHne ¢ BOg0eMOB cpelHHX Pa3MepoB

([ oa =5 + 40 wu?)

Ilpn HaJMIAH QAHHBIX MeTeOpoJOTHUeCKHX HabJdiofgeHud nap io-
BepXHOCTbIO BOJOEMa BC/JAMYHHA HCHApeHUs Boluncasercs 1o Qop-
MyJIe

e 5 o
L. —40,14/7 (80 - 8200) (1 '| O,?Quzoo), (2.23)

rjae £ —ucnapende B MM; €p-—— CPeAHCE 3HAUeHHEe MaKCHMAJLHOMN
YOPYTroCTH BOASHOTO Tapa, BLIUHCAEHHOe 1O Temlleparype NoBepx-
HOCTH BOJABI, B MO, ex0— CpejHee 3HaueHue aGCoIOTIION BJIAKIIO-
CTH BO3/yXa HaJ BogoeMOM Ha Bbicote 200 cM B MO; Uggo — CPedHAS
CKOpoCTh BeTpa Haj BogoeMoMm ua Boicote 200 cm B M/cex; n—
YHCAO0 CYTOK B pacueTHOM [epHO/Le.

Besimyuunl €9, exo ¥ Uooo OCPEAHSTIOTCA 1715 BCEX TOUCK Habilio-
JLeHuil Haj aksaropuedl BogoeMma. [Ipu pacyeTe cpepHero MHOTOJeT-
HEro Hcmapeldss 3HAUeHHs! THAPOMETeOpOJOTHUECKHX IJeMEHTOR ocC-
pPeAHANTCA 32 BeCh NepHo/ HabMIOgeHHH /15 Kax, 10r0 MeCsa.

[Tpu orcyTcTBuH naHHDLIX HaOJIOfeHHH #aj 3.J€MeHTAMH, BXOAA-
mumu B Gopmyay (2.23), ucmapende paccyHTBHIBAeTCS MO MaTepHa-
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Jgam O/kafiimux K BOZOCMY MCTCOPOJIOFHUCCKHX CTaHIui. Mero-
JHKa OUpCAE/]eHH 3J€MeHTOB Hajaraercs HHXKe,

A. Jlnaa pacuera cpegHCH CKOPOCTH BeTpa B paloHe BojoeMa
BLIGHpPAIOTCA ABE-TPH CTAHIHHW, OJHA M3 KOTOPbIX MPHHHMACTCS
B K4UYECTBC ONOPHOMH, OCTAIbHLIE CUNTATCA KOHTPOJLILIMH H BHEIGHU-
patwoTcad TakuM 00pasoM, 4ToOBl OHH OTAHYAJNHCL OT ONOPHOH
A0 CTeMeHW WX 34lLULIEHHOCTH. 32 ONOpPHYIO MPHHHMAETCS CraHiud
¢ naubosee AJUHHBIM psAgoM HaOGJAIOAeHHl, MeCTONOJONKEHHe, 3a-
LHLLETIIOCTD H THIT QAIOTepa KOTOPOH B TeYEHIle pacueTHOro nepio1a
(1e menee 15—20 seT) He MeHSJTHCD.

3HaueHue cpepHell CKOPOCTH BeTpa Haj BOJOEMOM Ha BBICOTE
200 cu 1ax BOIHOM TOBEPXHOCThIO Uz 1O MOKAsaHHAM Quiorepa,
YCTaHOBJAEIIHOrO 112 CylIe, onpege/siercs o Gopmyae

Uy == kikokity, (2.24)

rac Ry — Ko3pQHUHEHT, YUHTHIBAIOWIMH CTeneHb 3allHULEHHOCTH
CTAHUIMH HA Cylle, olipefenseMbiil 1o Tabi1. 2.22; ko — Kosdduimenr,
VUHTLIBAIOIINIT XdpaKTepUCTUKY pedbeda B nyHkre uHaldodeHuil,
onpejcasgeMuil mo Ttaba. 2.23; R, — ko3ddUUMCHT, YYHTLIBAKOLIHI
CPemHIoI0 IAHHY pasroHa BO3JYHIHOTO NOTOKAa HAajg BOJZOEMOM HpH
pAa3/uullol ero 3alHUIeHHOCTH, onpejensiembtil no taba. 2.24; wp—
CKOpPOCTb BeTpa 11a BbicoTe (ilorepa 3a pacuertHbla HHTepBasn (Me-
csin, eKajay) B M/cex.

Cpepnssl AMHA pasroHa BO3IYLIHOTO MOTOKa HAJA BogoeMoM Lp
oflpegedsercsa CJAeAYIOUMIMM 00pasoM.

Ha maase BogocMa cTpoATCs ABE CHCTeMb NMPSMOYTOJBHLIX Cce-
TOK H3 mapaJjJes]pHEIX mpoduiel, opHeHTHPOBAHHEIX B MEPBOM CIY-
yae ¢ cesepa (C) na tor (IO) u c sanaga (3) ua socrox (B), a Bo
BTopoM — ¢ cesepo-3anana (C3) na woro-Boctok (FOB) u ¢ cesepo-
Boctoxa (CB) na wro-3anax (}O3). Paccrosnne mexay npodu-
JSAMH BBIOWpaeTcss € TaKUM pacieToM, 4YToOLI OHM IEpCeCeKanai
YYACTKH BOAOEMA C XapaKTepHLIMH AJ8 HCro CYXKCHHIMH H pacllHpe-
nusamn, Cpeguss gnausa pasToHa L; aas npoduas gaHHoro Hamnpas-
JIeHHSI BBIUHC/ISIETCs KaK cpenllee apH(pMCTHUECKOe H3 JJUH BCeX
npoduaei 3Toro HampapJICHUSA,

Cpeanss JHHA pPasToHA BLIYUCASCTCA MO (hopMyJIc

1 ©oAT !
Ley == 100 [Lo—w (Nt N+ Ly_pg (Ny+ Ng) +
4 Les_iop (NVes 4 Niop) + Lep—03 (Nes + Nioa) | (2.25

rie Le—y, Lo g M T. I.—cpegusAs AJAWHA pasToHa BO3AYIIIOTO
MOTOKA [0 COOIBETCTBVIOIHM HAanpaBJdenusaM npoduicit B KM
(Ne+Np ), (N;+ Np) u 7. &.—cymMMa HOBTOPACMOCTCH Hanpas-
JeHnil BeTpa B Y 475 IBYX B3aUMHO [POTHBOMOJIOMKHLIX pyMOOB.

7151 B0JIoeMOB C OTHOLIEHHCM AJIMHDLL K ero WupuHe Menbme 2 : 1
NpH ONPCAEICHHH Lcp MOMKHO OTPAHHUHTLCS TOCTPOEHMEM OJIIOH
CeTKH npoduiei.
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Tabauya 2.22
3unavenna kosdbduuunenra k; 8 bopmyne (2.24)

MecrononoxeHHe H cTeNeHb BAMIHIEHHOCTH METEeOCTAHWUM Ha Cyle ki

Jlecnas 30Ha
CTaHUKA B Jlecy HJIK GOJBIIOM TOpOAe

¢arorep Ha ypOBHe BepXyIIeK JepeBbeB HJM CTpoeHu# . . . . . . . 2,4

¢aorep BhIlle OKPYXalOUWHX NPeNsTCTBHE ., . . . . . . « . .« . . 2,2
Ha oxpasne ropona HAH GOJBIIOrO cesleHHS; OTAelbHEE CTPOEHHS HJHM

JIePEBbs BHIIIE (DAIOTEPA .« « o & v v v v v v v e e e e e e e e e 2,0
B ceqnenun, B caly HIH HAa OKpaHHe ropoja; CTPOGHUS K JEPeBbs HUKe

DAIrEPa . . . . . . o e e e e e e e e e e e e e e e e e 1,8
Ha otkpriTofi poBHOfl maomianke; GauxKaflide NPensiTCTBUSN — JePeBbd,

10Ma, BO3BBIIUEHHOCTH Ha paccTosHny 20—30-kpaTHOil BhicOTH! daro-

TEPA . v v v e e h e e e e e e e e e e e e e e e e e e e 1,5
Ilone, ayr, aspoxgpoM; ¢ ofHoil ctopodn B 200—500 x aec usM cTpoe-

HHSL TOPOJa (GO/BINOTO CEMIEHHS) . &+ « o v « o & o ¢ o o 0 o s o & 1,3

BeanecHbe palioHH
CraHuns B Topofie HIH GOJBLIOM CeJleHHH

datorep Ha ypoBHe BepXyllleK AepeBbeB WA XKHUALX AoMoB . . . . [ 1,5
¢darorep Bblllle OKPYXKAMOMHX NPENSTCTBHA . . . . . « . . . . . . 1,3

Cranuusi B CTENH HIH Ha OKpaHHe GOJBIIONO Ce/eHIs; OTHENbHBIE JOMa
WM CTpOeHHst ¢ onHOM cTopoHul B 100—200 x; darorep AOMHHHpPYET
HAJL MECTHOCTBIO . o + = 4 « « ¢ o v o o v s v o v o v oo 1,0

Bepera MopckuX 3anHBOB, 03ep U GONBIIHX pek
Beper o6necen uaH 3acTPoeH JOMAaMH, MHOTHe U3 KOTOPHX BHIUE (hJio-

<11 - O 1,3
Beper oTKpuTwii; craHuus B 200—300 x or ypesa, B 100—200 x—

JEC MIAH CTPOBHHS . o o v v v o v 4 s o o o o o o o o o v o v o s 1,1
CoBeplIeHHO OTKPBITBIE 6eper . . . . . . . . « . . « . . . 0,9
Ha okoHeyHOCTH maneko BAAIOUIErocs B BOMOEM OTKpHToro Meica . .| 0,8

Tabauya 2.23
3Havenun xoappuuuenta k, 8 dopmyae (2.24)

Xapaxrtepuctuka penbeda B palioHe METEOCTAHIMH ke
BeplIHHA KPYTOTO XOAMA . & + « + v « « + & .+ & 0,75
Bepmuna mnosororo xoama WM BepXHAA YacTb

CKAOHA &+ v v v v v v v o o e mm e e e e e, 0,9
PaBHHHA, BecbMa IUMpOKAs JAOJIKHA . . . . . . ., 1,0

HuxHAs JacTh CK/IOHA, IHO HEIUHPOKHX U HerayGo-
KHX JIOJHH, KOTJIOBHH, JOIMMH . . . . . . . . .
IlHo rayGOKHX AOJHH, KOTJIOBHH, JOUHMH . . . . .

ek et
[
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Tabauya 2 24
3nauennn koshdunuenta k23 8 dopmyae (2.24)

Cpeanss BhcoTa Cpennad AAMHA PA3roHA BO3AYIIHOTO NOTOKA, KA

ACTUTEABHOCTH HA

eperax BoloeMa, M 0,05 0,1 0,2 0,5 1 P 3 ‘ 5 ‘ ~5
Tpasa, 0,1 0,97 10,98 [0,99]1,00|1,00]1,00}1,00]1,00]1,0
Kycraphuk, 5,0 0,4010,55 (0,70 {0,85|0,9 10,95} 1,00(1,00]1,0
Jlec, 20,0 0,15{0,25]|0,40!0,60)0,7510,8 1] 0,90]0,95|1,0

OnpenenanB 3HaueHHs KO3 HUHEHTOB Ry, k2, ks, mo dopmy.e
2,24, pacCUHTHIBAIOT CPeJHIOI0 CKOPOCTb BeTpa Haj BOJOEMOM Ha
BbicoTe 200 cM 3a OTHEJbHHIE HHTEpBaJH (MeCsll, geKajda) KaxKaoro
roga. TakiM e NyTeM IIPOH3BOAHTCA KOHTPOJBHBIA pacyeT CKOpO-
CTH BeTpa Haj BOJOEMOM MO IpYTHM CTAHUHUAM 3a PAf JeT, coBha-
JAIOIHX C NepPHOAOM HalbJ/oAeHHHA N0 ONOPHOH CTAHIHH.

PacxoxkfenHe NOJyYeHHHIX CPeAHHX MeCSUHBIX 3HaYeHHH CKO-
pocTH BeTpa MO ONMOPHOH H KOHTPOJbHbBIM CTAaHUHAM HE JOJIKHO
npeBuiiath 25%, a cesounnix — 12%. IIpn 66abHX pacxoxAeHHAX
BHIOHpaerca APyras ONOpHAA CTAHLHA.

CkopocTb BeTpa Haj BogoeMOM, He Menee 25—30% noBepXHOCTH
KOTOPOr0 MOKPHITO BOJHON PAaCTHTENbHOCTBbIO (TPOCTHHK, KaMBIII,
poros), yMenbliaercst Ha 15%.

b. MarcHMagabHasi ynpyroctb BOXSIHOTO Tapa ep oIpene/sercs
0 TeMmepaType MOBEPXHOCTH BOAH fcp Mo NPHAOKeHHIO 4. Temne-
paTypa mWOBEpXHOCTH BOZH paccMaTPHBAeMOTO BOJOEMa MOXKeT
ObITL HPHHATA 110 aHAJOTHH C BOJ0EMOM C aHAJOTHYHBIMH YCJIOBH-
SIMH THTAHHS U OJU3KHMH 3HAYeHHSIMH NJIOWAAH H TJAYGHHH HJIH
noJayuyeHa cjieayOIHM cnocoboMm.

1. BoluncasieTcs cymMmapHOe KosmuecTso Temwia @, mormomenHoe
BOJIOH, MO ypaBHEHHIO

D=8, + S, + Sy astan + 500, (2.96)

rle Sp—MOTJOlieHHAs] BOJOH CyMMapHasi COJHeyHasi paguanus
B Kaat/cM? cyTku; S, — NOrJaoumeHHOe BOJOH BCTPeYHOe H3JAyueHHe
atMoctepnbl B Kaafem? cyrku; Sy — TenaooOMeH BOAHOH Macchl ¢ JO-

2 . 4 LA
Kem BOJOeMa B Kaa/cmPcyrku; 1t H e — CDeAHHe MecAuHble

temnepaTypa (°C) M BiaxKHOCTb Bo3Ayxa (#0) Ha BbicoTe 200 cam
[0 JAaHHBIM KOHTHHEHTAJbHON MeTeOCTaHLHH, PaclIoJIoXKeHHOH B pad-
oHe BojoeMma (HO He Ha ero Gepery); as H Qs— NapaMeTpbi, 3aBH-
CAlllHe OT CKOPOCTH BeTpa H AJHHB Pa3roHa BO3AYIIHOTO NOTOKa
HaJ BOJoeMOM; mPH L.p=D5 KM H Uzo=4 M[/CEK as H as COOTBeT-
cTBeHHO paBHbi 17,6 u 26,7,
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Bennunna Sp onpeje1sercsd ¢ MOMOUILIO MPHAOKeHHS 5 B 3aBH-
CHMOCTH OT UTHPOTH MeCTHOCTH M oOmled H HHKHEH 06JadHOCTH.

B nmoaynycThIHHBIX W OYCTBIHHLEIX padOHaX, eCcJU peasbHLI BO-
JoeM nMeeT AJHHY pas3roHa BO3AYUIHOTO MOTOKA MeHee b KM, MOJY-
UeHNLIC 3HaueHUs S, yMHoXawoTcs Ha Kospduuwenr 1,1, a B cay-
yae Korja Gepera He3aMep3lUIero BoAoeMa MOKPLITLI cHeroM,— Ha 1.3.

BeanunHa S, BuucasiceTcs no dopmye

Sy==(b; - by) 3T, (2.27)

rle Togo— abCor0THAR CPeaHslss MeCAUHAS! TeMIlepaTypa BO3IVXa
o JaHHBIM Haba0JeHUH Ha KOHTHHOHTAJLHOH MeTeoCTaHLHH, by H
bo— mapaMeTphl, 3aBHCAMIHUC OT aBCOTIOTHOH BJAXKHOCTH BO3IYXa
u o6maudocTH (o6umicll u HuXKHell); mpuHuMatTcd Mo Taéa. 2.25 u
2.26; oT%  =0(273,16 + t;00)4 H onpefensierca mo tada. 2.27.

[IpuGnu:xenHsic 3HaUeHHst Ten1oo6MeHa BOAH C J0kKeM BodoeMa
Sr GepyTest uz taba. 2.28.

" 2. Tlo Besauunne @ usz tada. 2.29 maxoguTcs 3HaYeHHE YCTAHO-
BUBINeHCA TeMmepaTyphl BOAB [IJiA YCJIOBHOTO BOogOeMa fpy B mpef-
NoJloKeHHH, 9To pa3dHoCTh TeMIepaTypnl BOJAb ¥ BO3/yXa paBHA
Hymo. [To yeaoBHHM BOLOEMOM TIOAPa3yMeBaAETCA BOJOEM, INTy0HHa
KOTOPOro CTPCMHUTCH K HYJIO, 2 JJIMHA pa3roHa MPH CKOpOCTH BeTpa
4 mfcex paBHa b KL

3. BoiuncssieTcss monpaBKa K TeMItepaType BOJALI YCJIOBHOI'O BO-
LOeMa, YUdThIBalnas (paktiieckoe paszanyne TeMIepaTyphbl MoBepX-
HOCTH BOJALI H BO3JYXa

Ay = 0,14 (£, — t3n0). (2.28)

4. Boruucasgercs OKOHUaTesqbHOE 3HAUEHHC YCTAHOBHBLIEHCS TeM-
nepaTypol NOBepXHOCTH BOIL YCJIOBHOTO BogoeMa TIpH ACHCTBH-
TeJNBHBIX COOTHOIIEHUSX TCMIIEPATYPH BOIH H BO3LVXA

fo—tos — ;. (2.29)

5. Onpegensiercss HayaabHasl f; 1 KoHeuHas Iy TeMIepaTypa
MOBEPXHOCTH BOALI 33 KaxALH mecsiif 6easeqoCTaBHOro neproja.

3a HayaJbLHYIO NpUHHMAeTCs TeMIlepaTypa BOJB 1lepBOro pac-
YeTHOro MecCdlla B TMepBHII AeHb NIOCTIE OUYHUIEHHS BOJOEMa OTO
Abla BeCHo#, paBwas 2,5°. Ecau pacuer mpousBogutcs A He3a-
Mep3lIero BojgoeMa, TO f; MPHHUMAETCS N0 aHAJOrul C JAPYTHMH,
CyMIeCTBYIOIIHMHM B JAHHOM paHoHe He3aMep3iHMH BOJOEMaMH.
TIpu oTCYTCTBHH TAKMX NMaHHBIX DacyeT TeMmilepaTypLl MOBepXHOCTH
BOALI CJelyeT HAuMHaTh C HIOJIf, IPHHUMAA 33 HAYAJLHYIO TeMlle-
paTypy BOAH Iy 3a UIOJb.
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Tabaruya 2.25

3uauenun napamerpa b; B dopmyae (2.27)

Obulan obraunocTe Ny Saman
e M6
0 1 2 3 4 5 6 7 8 9 10
0,1 0,53 0.53 0,42 0,37 0,32 0,26 0,21 0,16 0,11 0,03 0,0
0.2 057 0 .51 0,46 0,40 0 31 0,28 023 017 011 0.06 ,
0,3 0,60 54 0,48 0,42 0,36 () 30 0,24 0.18 0,12 0,06 s
04 0,62 055 049 0,43 0,37 0’31 0,25 0.18 012 0,06 0.0
0,5 0,63 0,56 0,50 0,44 0,38 0,31 0,25 0,19 0,13 0. , 00 0.0
06 0,64 0,57 0,51 0,45 0,38 0,32 026 0.19 0,13 0,06 0.0
0,8 0 So 0,59 0,52 0,46 0,39 0,33 (] 26 0,20 0,13 0.07 0.0
1.0 0.67 0,60 053 0,47 040 033 0,27 0,20 0,13 0.07 0.0
1,2 0,68 0,61 054 0,48 041 0,31 0,97 0,20 0,11 0.07 0.0
1.5 0,69 0,62 0,55 0,48 0,42 0,35 0,28 0,21 0,14 0.07 0.0
2.0 0.71 064 057 050 043 0,35 0,28 021 0.14 0.07 0.¢
3.0 0,73 0.66 0,58 0,51 044 0,37 0,929 0,22 0,15 0.07 0.0
40 0.75 0.67 0.60 052 0.45 0.37 0,30 0,23 0,15 0.07 0.0
5.0 0,76 0.68 0,61 0,53 0,46 0,38 0.30 0.23 0,15 0,08 0.0
6.0 0.77 0,69 0,62 0,54 0,46 0,38 0,31 0,23 0,15 0.08 0.0
8.0 0.78 0.71 0,63 0,55 0,47 0,39 0,31 023 0,15 0,08 0.0
10 0,79 0,72 064 0,56 0,48 0,40 0,32 0,21 0,16 0,08 0.0
12 0.80 0.72 0.64 0,56 0,48 0,40 0,32 0,24 0,16 0.08 0.0
15 0 81 (),73 0,65 0,57 0,49 0,41 0,33 0,24 0,16 0,08 0,0
20 0,83 0,74 0,66 0,58 0,50 0,41 0,33 0.25 0,17 0,08 0.0
25 0,84 0.75 0.67 0.59 0.50 0,42 0.33 025 017 0.08 0.0
30 0,84 0.76 0.68 0’59 0,51 0,42 0.34 0,25 0,17 0,08 0.0
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Tabauya 2.26
3nauenun napamerpa b, B thopmyae (2.27)

O6mas obaau HuxHss 061aus0CTb Ny, 6annsnt

iocth, banau 0 l 1 1 2 ‘ 3 { 4 5 6 7 8 9 10

Zogp 0T —40 1o 4-12°C

0 0

1 0,08 0,10

2 0,17 0,18 0,19

3 025 027 0,28 0,29

4 0,34 0.35 0,36 0,38 0,39

5 0,42 0,44 0,45 0,46 0,47 0,49

6 0,51 0,52 0,53 0,55 0,56 0,57 0,58

7 0,60 0,61 0,62 0,63 0,64 0,66 0,67 0,68

8 0,68 0,69 0,70 0,72 0,73 0,74 0,75 0,76 0,78

9 076 0,78 0.79 0’80 0,81 0,82 084 0.85 086 0,87

10 0,85 0.86 0,87 0’89 0790 0,91 0.92 0.93 0.95 0.96 0,97
tagp OT +20 no £30° C

0 0

1 0,08 0,09

J) 0,17 0,18 0,19

3 0,25 0.26 0,27 0,28

4 034 0,35 0,36 036 0,37

) 0,42 0,13 0,44 0,45 0,46 0,47

6 0.51 0’52 0,53 0.53 0,54 0,55 0,56

7 060 0,60 0,61 0,62 0,63 0,64 0,64 0,65

8 0,68 069 0,70 070 071 072 073 0,74 0,74

9 076 077 0'78 0,79 0,80 0,80 0’81 0,82 0.83 0,83

10 0,85 0.86 0.87 0,87 088 0’89 190 0.91 0.91 0.92 0,93




3navenusn 07300 kaafcm? cyreu npw 0=0,825 - 10-19 caa/cm? mun - 2pad 4

Tabauya 2.27

"Icmm]i.:n\p.t, o 0.1 0,2 0.3 0,1 0.5 0,6 0,7 0,8 0,9
0 661 662 663 664 665 666 667 668 669 670
1 671 672 673 674 675 676 677 678 679 680
2 681 682 683 684 685 686 687 688 689 690
3 691 692 693 694 695 696 697 698 699 700
4 701 702 703 704 705 706 707 708 709 710
5 711 712 713 714 715 716 717 718 719 721
6 722 723 724 725 726 727 728 729 730 731
7 732 733 734 735 736 738 739 740 741 742
8 743 744 745 746 747 748 749 750 751 752
9 753 754 756 757 758 759 760 761 762 763

10 764 765 766 767 768 770 771 772 773 774
11 775 776 777 778 779 781 782 783 784 785
12 786 787 788 789 790 792 793 794 795 796
13 797 798 799 800 801 802 804 805 806 807
14 808 809 810 811 812 814 815 816 817 818
15 819 820 821 822 824 825 826 827 328 829
16 831 832 833 834 835 836 838 839 840 841
17 842 843 844 846 847 848 849 850 851 852
18 854 855 856 857 858 860 861 862 863 864
19 865 866 868 869 870 871 872 874 875 876
20 877 878 879 881 882 883 884 886 887 888
21 889 891 892 893 8§94 896 897 898 899 900
22 902 903 904 906 907 908 909 910 912 913
23 914 915 917 918 919 920 922 923 924 925
2 927 928 929 930 932 933 934 935 936 938
25 939 940 942 943 944 945 917 948 949 950
26 952 953 954 956 957 958 959 961 962 963
V7 965 966 967 968 970 971 972 971 975 976
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T"M"eo‘@“”' 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
28 977 979 980 981 982 984 985 986 988 989
29 990 991 993 994 995 997 998 999 1000 1002
30 1003 1004 1006 1007 1008 1010 1011 1012 1014 1015
31 1017 1018 1019 1021 1022 1023 1025 1026 1027 1029
32 1030 1032 1033 1034 1036 1037 1033 1040 1041 1042
33 1044 1045 1046 1048 1049 1051 1052 1053 1056 1056
34 1057 1059 1060 1061 1062 1064 1066 1067 1068 1070
35 1071 1072 1074 1075 1077 1078 1080 1081 1082 1081
36 1085 1087 1083 1090 1091 1093 1091 1095 1097 1098
37 1100 1101 1103 1104 1106 1107 1108 1110 1111 1113
38 1114 1116 1117 1118 1120 1121 1123 1124 1126 1127
39 1129 1130 1131 1133 1134 11356 1137 1139 1140 1142
40 1143
— 661 660 659 653 657 656 655 65t 653 652

--1 652 6351 650 649 648 647 016 040 644 643
-2 642 641 640 G3Y 638 638 637 630 636 635
-3 634 633 631 630 629 623 627 620 625 624
—1 623 622 622 621 620 619 618 617 610 615
-5 614 613 6l2 oll 610 610 609 608 607 606
—6 605 604 603 602 602 601 U0 599 598 597
-7 596 596 595 594 593 592 591 590 589 588
—8 588 587 586 585 584 583 582 581 280 580
—9 579 578 577 576 375 574 o7+ 573 372 571
—10 570 569 568 567 567 566 565 561 Ho3 563
—11 562 561 560 559 558 557 356 £56 555 551
—12 553 552 552 561 550 549 548 547 516 546
—13 515 544 543 542 51l 541 541 539 538 537
—14 536 536 535 534 533 h32 531 530 530 529
—15 528 527 526 526 525 524 523 o022 522 521
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Te.\meo%aupa, 0 0,1 1 0,2 ‘ 0,3 ‘ 0,4 l 0,5 l 0,6 \ 0,7 0,8 0,9
—16 520 519 518 518 517 516 518 514 514 513
- 17 512 511 510 510 509 508 507 06 506 505
- 18 504 503 502 502 501 500 199 498 498 497
—19 496 495 494 494 493 492 491 490 490 489
—20 488 487 486 486 485 484 433 183 482 481
—21 480 480 479 478 477 477 476 475 474 474
--22 173 472 471 470 470 169 468 467 467 466
—23 465 464 164 463 162 461 461 460 459 4h3
- 24 458 457 456 455 151 454 453 452 452 451
- 25 450 449 449 148 447 46 H6 {45 4Ht 414
- 26 443 442 142 441 440 140 439 438 437 437
--27 436 435 135 134 433 432 432 431 430 430
- 28 129 128 428 427 426 426 425 425 424 423
- 29 422 121 121 120 419 8 418 417 416 416
—30 415 414 Hd 413 412 412 111 410 410 409

Tabauya 2.28

MpubanxenHsie 3HaueHns Tenjoo0Meda BOAW C TPYHTOM AHA S, B KRaafcm? cyTru

l | !
(C‘f,ls“e"[ﬂf;ﬂ, I ] 1 11 v v vl Vil v | IX X X1 X1
u
30° 26 14 —8 —40 —33 —32 —21 —10 5] 30 33 36
40 22 12 2 —30 —33 —33 —22 —10 7 28 31 28
50 14 9 8 —15 —32 —34 —24 —9 9 21 27 21
60 10 7 6 1 —30 —34 —25 —8 11 23 24 4
70 8 5 4 5] —20 —35 —27 —8 13 21 20 9




Tabauya 2.29

3HaueHns f;y B 3aBUCHMOCTH oT U NpYU isge=4 at/cex v L, =35 ku
fy s 0 0,1 0,2 0,3 0,4 0,5 0.6 0.7 0.8 0,9
—10 450

—9 485 482 478 474 471 468 | 464 | 460 | 457 | 454
—8 520 516 513 510 506 | 502 | 499 | 496 | 492 | 488
-7 555 552 548 544 541 538 534 | 530 | 527 | 524
—6 590 586 583 580 576 | 572 | 569 | 566 | 562 | 558
—5 620 617 614 611 608 | 605 | 602 599 | 596 | 593
—1 660 666 652 648 6441 640 | 636 632 | 628 | 624
—3 690 687 684 681 678 675 | 672 | 669 | 696 663
—2 730 726 722 718 7141 710 706 | 702 | 698 | 694
—1 770 766 762 758 754 ( 756 | 746 | 742 | 738 734
<0 810 806 802 798 794} 790 | 786 | 782 | 778 | 774
>0 810 814 818 822 826 830 | 834 | 838 842 | 846
1 850 854 858 862 866 | 870 | 874 | 878 882 386

2 890 891 898 902 906 | 910 | 914 | 918 | 922 926

3 930 934 930 944 948 | 952 1 957 | 962 | 966 | 970

4 975 979 983 987 991 995 | 999 | 1003 | 1007 | 1011

5| 1015 1020 1024 1028 | 1033 | 1038 | 1042 | 1046 | 1051 | 1056

6 | 1060 1065 1070 1075 | 1080 | 1085 | 1090 | 1095 | 1100 | 1105

7 1110 1114 1119 1123 | 1128 | 1132 ] 1137 | 1142 | 1146 | 1150

81 1155 1160 1165 1170 | 1175 | 1180 | 1185 | 1190 | 1195 | 1200

9| 1205 1210 1216 1222 | 1227 | 1232 | 1238 | 1244 | 1249 | 1251
10 | 1260 1265 1270 1275 | 1280 | 1285 | 1290 | 1295 | 1300 { 1305
11 | 1310 1366 1321 1326 | 1332 | 1338 | 1343 | 1348 | 1351 | 1360
12 | 1365 1370 1376 1382 | 1387 | 1392 | 1398 | 1404 | 1409 | 1414
13 | 1420 1426 1431 1436 | 1442 | 1448 | 1453 | 1458 | 1464 | 1470
14 | 1475 1481 1487 1493 | 1499 | 1505 | 1511 | 1517 | 1323 | 1529
15} 1535 1540 1546 1552 | 1557 | 1562 | 1568 | 1574 | 1579 | 1584
16 | 1590 1596 1603 1608 | 1616 | 1622 | 1629 | 1636 | 1642 | 1648
17 | 1655 1662 1668 1674 | 1681 | 1688 | 1694 | 1700 | 1707 | 1714
18 | 1720 1726 1733 1740 | 1746 { 1752 | 1759 | 1766 | 1772 | 1778
19 | 1785 1792 1799 1806 | 1813 | 1820 | 1827 | 1834 | 1841 1848
20 | 1855 1862 1870 1878 | 1885 | 1892 | 1900 | 1908 { 1915 | 1922
21 | 1930 1937 1944 1951 | 1958 | 1965 | 1972 | 1979 | 1986 | 1993
22 | 2000 | 2008 | 2016 | 2024 | 2032 | 2040 | 2048 | 2056 | 2061 { 2072
23 | 2080 | 2088 | 2005 | 2102 | 2110 | 2118 | 2125 | 2132 | 2140 | 2148
24 | 2155 | 2164 | 2172 | 2180 | 2189 | 2198 | 2206 | 2214 | 2223 | 2232
25 | 2240 | 2248 | 2957 | 2265 | 2274 | 2282 | 2291 | 2300 | 2308 | 2316
26 | 2325 | 2334 | 2343 | 2352 | 2361 | 2370 | 2379 | 2388 | 2397 | 2406
27 | 2415 | 2424 | 2432 | 2440 | 2449 | 2458 | 2466 | 2474 | 2483 | 2492
28 | 2500 | 2510 | 2520 | 2530 | 2540 | 2550 | 2560 | 2570 | 2380 | 2590
291 2600 | 2610 | 2620 | 2630 | 2640 | 2650 | 2660 | 2670 | 2680 | 2690
30 | 2700 | 2710 | 2720 | 2730 | 2740 | 2750 { 2760 | 2770 | 2780 | 2780
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3HaueHHe KOHEUHOW AJA KaxKIOTO Mecsilla TeMIEpPAaTypbl BO.lbi
ti BBIUHMCIACTCH TIO hopMyae

tl(:lﬂ_]-_ (l(y_tu) kK—% '\fK’ (230)

rae Ry-— Koadduurent, 3aBucAlit or WH (npousBegcHue Kovp-
dunHCHTa [L Ha cpepHIO0 TIyOHHY BOjoeMa) U fy; OH OmpeAaeIdeTcs
no rpaduky Ha puc. 2.19. Beanuuna uwff naxoaurcst no rpaduky Ha
puc. 2.18 B 3apucumocTH OT cpejgHefl TyOHHB H AJMHBI Pa3roOHA
BO3AYIIHOTO IOoTOKA Naj peaNbHLIM BOJAOEMOM, B TeX CJydasix.
Koria raybusa BojoeMa OoJabiie oOo3HaueHHoON Ha puc. 2.18, 3Ha-
yenuss pH cHumawTcs ¢ OTHOAIOUICH KpUBOIl B TOUKe, COOTBCTCTBYIO-
well Aannofi Anune pasrona. Hanpiyvep, npu Lep=20 kn 1 H=

WH m -
[— H:B-fgm
16 — H=30 m
"] =20M
15M
12
’/ 100
/
8
pd
P yd 5
2M
0 5 10 15 20 25 30 35 4 45 Licp #m

Puc, 2.18. 3aBucumocts uH ot Lep u H.

=15 u Gyaem numeth W =12 M, a npu Lep=20 xm u H=20 u
BCAHUNHY uff cHuviaeM ¢ orudamuell kpusoil (ufH =13,7 x).

[Tonpaexa A{, 3aBHCHT OT W H MHTEHCHBHOCTH M3MCHEHMHS
YCTAHOBHBICHCS TeMmepaTypbl BOTbH B JIAHHOM Mecsilie; Onpetesns-
ercsl o rpacduky Ha puc. 2 194.

HMurcHcHBHOCTL HM3MeHEHHS fy 1151 JaHHOMO Mecsla BBIYMCIS-
eTcs 1o hopmyae

ty (-1 ty(rl—l)

Aty = —12 0 : (2.31)

rac fyinet) # lyn—1) — yCTAHOBHUBIIASiCS TeMnepaTypa Moc/elyHICTo
M NpCILIAYINero MecsiueB. PacueT BejeTcst NOCJeLOBaTeNbHO OT Me-
cAna K Mecsiny. Jasi noCaeIyHOIHX MecsilleB f, MPHHHMAaeTcs pas-
HOI f; Tpe/1lUecTBYIOILEr0 Mecsila.

6. Cpeansisi Mccsiunasi TCMIepaTypa TOBePXHOCTH BOJH! fep 115
yca0BHOTO BogoeMa (Lep=05 KM  uspn=4 Mfcex) c dakrnuecso
cpenHell TyOuHOM BRIYUCAACTCS o Gopmy.e

tcp = fH —1L (ty - f}l) kcp { '\tcp s (232)

rae sadedust Rep 1 Afep Haxomated no rpadukam (puc. 2.20) B 3a-
BUCHMOCTH OT #y, uH u Aty

01
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Ecom 14aTH OWHILCHISI BOAOEMA OTO JbJa Becloil H 3aviep3aHus
€r0 OCCHbLIO He COBNAJAOT C HAUAJOM WJIH KOHHOM Mecsla, TO NpH
pacuere Iy U lgp 3HaUENHWs [y NPHHKMAIOTCA 3a HCMOJAUBIA Mecsu.
Cpeanne 3a MEpHOARI OT A4THI BCKEPBITHS BOJ0E€Ma A0 hOHIIA Me-
Cf11a ¥ OT HawaJ/la Mecsana /[0 1aThl 3aMep3aHilsl BEJIHIHHBL £, oMpe-
JACTAI0TCS TPA@UUECKON HHTEPHOJSLHCH MeXIy CPCIHNMH Mecsu-
HLIMH BeJHUHIIAMH MO TPeM TOYKaM — 3a NPedblAYIUHH, TCKYIIUR M
MocAeAYIOMHUIl mMeCqauBl. AHAJOTTUILIM 06pa30M OUPCAeIAOTesT 34
HENOJIHBle MECSIbl M 3HAYCHUSA 2‘2'00 " (22’00. 3unauenus pH, Aty u

LHm a) 6)
180 LY I
80 N\ I
§8 \ N 11
SRR \
NS / \
30 RN =
ANAAN N l \
2L \\“ ™~ o
75g \\\\\ \\ x "»’Q
E 2 S 2 3 ol =l
0l \Raga N 3§ i}
; RINNOSEN
NAN N N
SN
AN AN
N\

4
77,

2 N
YRR

0 0.2 0.4 0.6 0.8Kcp -2 -1 9 1Aty

Pue. 2.20. Tpadurn 1.5 onpenetenust kep (@) 1 Acp (6).

Aoy 32 mepHoAbl MCHee Mecdlla, HaNpHMep 3a M CYTOK, OIPCACS-
I0TCS YMHOYXKEHHECM HX MECsuHblX BeJdMUHH HAa —— jjs1 WH u Ha
n

n

34 A Aty u Afep. Beauwunna f.p XapaKTepH3yeT TeMNepaTtypy

MOBePXHOCTH BOJEl PeasbHOTO BO0eMA.

[To paccuuTasHBIM 3HaueHHAM [, KOTODble XapaKTepH3YIOT
TeMHOCPATypPy NOBEPXHOCTH BOIBI peaJbHOTO BOJOeMa, OMpeRelIseTcs]
eo (npuioxenne 4).

B. CpexHsia 1m0 aKBaTOpHUH BJAKHOCTb BO31yXa €xp PACCYATHI-
BAeTCsl 10 YPaBHeHHIO

ey = exo+ (0,86, — e300) M, (2.33)
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TIde €0 — CPEelHss BJIAXKHOCTb BO3JyXa Haj BOJOeMOM B m0; e, —
CpeAHAs 3a paCyeTHBI HHTEPBAJ BpeMeHH BJIaxHOCThL BO3AyXa, H3-
MepeHHAasl Ha KOHTHMHEHTAJLHOH MeTeOCTAHIMM; €y — MaKCUMaabHas
yIpyrocTb Napa 3a 3TOT Ke HHTepBal BPCMeHH, OllpefessieMasi 110
TeMIlepaType NOBEPXHOCTH BOAB B BojocMc (fep) B #0; M —xk030-
tunHenT TpanchopMalliy, YYHTHIBAOLUIHI Cpefice H3MeHeHHe BJaaX-
HOCTH ¥ TeMnepaTypbl BO3ayXa B 3aBHCIIMOCTH OT pa3sMepa BOJ0eMa;
onpeacasiercst 1o tabda. 2.30 B 3aBUCHMOCTH OT IJHHBl pa3roHa
BO3AYIIHOTO MOTOKa Haj BOIOCMOM L¢p H PAa3sHOCTH MEXKAY TeMIle-
paTypoil BOABI B BOJOeMe #; u BO3JyXa Ha KOHTHIIEHTAJbHOH Me-
reocraunuu ¢, . TIpM 3TOM yu4UTHBAIOTCA TPH TpalalHd 3HAUYeHHH

200"
pasHocTy fo—1I cM. Taba, 2.30).

r
200 (
Tabauya 2.30

3Hauenun koadpuumenra TpaHchopmanun M B dopmyae (2.33)

CooTHOmIE- CpelHss IIHHA Pa3roHa BO3AYUIIOTO NOIORE HAL BOAOEMOM, Ka

HEE TeMIle-
paTypnl ) T
BOLBl B _
BO3AYX A 0,0 0,1 0,2 0,5 1 2 3 10 20 50 100

|
fo Rty | 0,00 | 0,02 10,03 (0,08 0,120,16(0,23{0,28(0,34/0,44] 0,51

t@<t;00 0,00 { 0,03 10,06 0,130,181 0,24(0,33/0,38|0,45{0,53| 0,60
Ha 4° wu
bonee
t0>t;00 0,00 1 0,01 [ 0,02]0,03]0,0510,0710,10{0,15]0,19{0,28/ 0,37

’ '

Ha 10¢ I

u Gonee |

I'. Cpennsisi TeMIepaTypa BO3YXa fogp HA1 BOIOEMOM HA BHICOTE
200 cx paccuutniBaercs no dopmyde

togg = Lo00 (o — l‘soo) M, (2.34)

N ’ o
rae £, — CpelHsis 3a pacCyeTHbI HHTepBal BpeMeHH TeMIepatypa

BO3[JyXa Ha MeTeOCTAHUMH; fg-— TEMICpatypa MOBEpXHOCTH BOZHI,
M — xosddunuesT tparnchopmauuu, NpHHUMaeMEll no Tada. 2.30.
[loxcraBnss mosyueHHble BeJMUHHB! €g, Coo 11 Wage B QopMyay
(2.23), BHIYHCAAIOT HCTApeHHe A5 OTAEIBHBIX MeCsLeB, a CJejo-
BaTeJLHO, H /51 ce30Ha B 1[eJ0M.
Mecsiunble (Ce30HHBIE) BeJIMUMHBEI hcnapcHus ¢ BoioeMa Eo Mo-
TYT OBITE TAKKe ONpeiesIensl 1o GopMy.e

Eo—;EHk”kLCp; (2.35)
ric ky,-—xosdhduuuedt, yuuTBIBaOUIH (aKTHYCCKYID CKOpPOCTb
BeTpa Haj peajbHBIM BOAOEMOM, NOpPHHUMAacMLIE no Tatn. 2.31;
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Tabauya 2.1
3navennsn koadduuuenrta k2, B dopmyse (2.35)

U209 0,0 0,1 3,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
9 | 08 | 0,87 | 087 088 {0,80(0,90]0,90100910,9109
3 1093|094 | 0941 0095 [096]0.,96 097098099099
4 | 1000 | 101 | 1.02 | 1.02 | 1,03] 1,04 1,05|1.06!1,06]|1.07
b) 1,08 { 1,09 | 1,10 | 1,10 f 1,11 { 1,12 1,13 | 1,14 | L, 14| 1,15
6 1,16 | 1,17 1,18 { 1,18 | 1,19 | 1,20 1,21 { 1,22 | 1,22 | 1,23
7 | U2a | 1027 | 1729 | 1032 1131 137|140 | 1,42 | 1,45 | 1,47
8 1,50 ’}

4 3

kLCp—xoaq)qmuneHT, VUHTHIBAKILUR ACHCTBUTENbHYIO LJAHHY pa3s-
roHa Haj BOJOEMOM, NpHHIMaeMblll no Tabua. 2.32; E] — ucnapenue

Tabauya 2.32
3navennsn Koadpduyuenra }\’ch B opmyae (2.35)

Cpelusta ZauHa pasrona BO3IYIWMHOTO MOTOKA Hanx
BOROEMOM, KM

Mectonoaoxenie Bolueva }
1 ’

l 5 10 20 50 100
|
Jlecuasi soHA . . . . . .. I 1,00 1,00 1,00 | 099 [ 0,99 [ 0,98
Jlecoctenzias zoma . . . .1 1,01 1,00 0,99 0,99 0,98 0,97
Crennast 3oHa . . . . . . | 1,03 1,00 0,98 0,97 0,97 0,96
3oua cyxux crenefl I moay-
OYCTBHD . o o e e ‘ 1,06 1,00 ] 097 | 0,95 | 0,93 | 0,92
30Ha UYCTBIHb | « . . . . . [ 1,04 1,00 0,98 0,97 0,96 0,95
Kpaiinuit tor Cpexmeit Azmum | 1,04 1,00 0,98 0,97 0,95 0,94

¢ YCIOBHOTO BOJoeMa, HO HMEOUlero rJIyCHHY, paBHYIO TIJy0HHe
paccMaTpHBaeMOro Bo10eMa, KOTopoe BHIUHCASETCS N0 QopMyae

Er=a-e,— ageso. (2.36)

3nadenust Ko3QPUIIEHTOB a7 H ag ONPeNeasATCd Mo Taba. 2.33
B 3aBHCHMOCTH OT pPa3HOCTH TemlicpaTyp Af MOBEepPXHOCTH BOJbI yC-
JOBHOTO BOJOeMA fqp (HMeIOLIero IMyOHHY, PaBHyKO Tiy0HHEe peadb-
HOFO BOJOEGMa) H TeMIepaTyphl BO3IyXa Ha METEOCTaHIMH I,

A =077 (£ — tar0). (2.37)

Jnsl mpHOJHKEHHOTO pacdyeTa Ce3ONHBIX BeJHUHH HcnapenHs Eo
pexoMernayercs dopmyaa

EO:EYCIIkIIkukch’ (238)

rie ky— ko3 @uiHeHT, YuiTbiBaouul TayOully peajabHOro BOJO-
eMa, TpuHEMaeMbiil no tabna. 2.34; Ry u kch_ ko3P duilueHTH TE XKe,
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Tabauya 2 33

3uaueuna Koaduunentos 2; u ag B dopmyne (2.36)

Af° a; aq At® ay ag
~5,0 12,6 11,9 0,5 14,8 14,0
—4.5 12,7 12,0 1,0 15,1 14,2
—4.0 12,8 1271 1.5 15.3 145
35 13,0 12,3 20 15.6 147
3.0 13,2 12.5 2'5 15,8 149
~25 134 12'6 3.0 16.1 151
—270 136 12'8 3.5 16.3 153
—1.5 13.8 131 4.0 16,5 155
—1,0 141 13,3 4,5 16,7 15,7
05 143 135 5.0 169 15.9

0 146 13'8

Tabauya 2.34
3uaucuns koaduunenta ki B hopmyae (2.38)

. Tay6una BoaoeMa, KM

MecTonotoxenue BojOEMA

0,1 2 10 20 25

‘ -
Jlecwan soHa . . . . . . . 1,00 0,96 0,93 0,90 0,88
Jlecocteniag soHa . . . . 1,00 0,98 0,94 0,92 0,91

Crennasn 3olla . . . . . . 1,00 1,00 0,94 0,92 0,92
3042 NOAYNVCTBIHB . . . . 1,00 0,99 0,98 0,97 0,96

uto u B dopmyte (2.35); Lycn— ucnapeHHe B MM C YCAOBHOTO
BojoeMa (c rayOuHol, crpeMsillelicss K HyJ/10, AJIHHOH pasrona 5 K
NpH CKopocTd Berpa 4 m/cex), Koropoe BbruHcasiercss Mo dopmylie

Eyen=a16,, — Qe (2.39)

3/€Ch Cgpy — MAKCHUMaJlbHasl YIpPYTroCTh BOJASIHOTO Mapa, BBIMHC/IEH-
Hasi Mo YCTaHOBMBIUEHcs TeMmepaType BOAbl sl YCJOBHOTO BOJO-

eMa, B M0; eéoﬂ — abcoNoTHAs BJAaXHOCTh BO3AyXa Ha KOHTHHEH-

TalbHOR METCOCTAHUNK B MO, Q7 1 Ay — KO3 UIHEHT B, TPHHIMaeMble
no taé. 2.33 u 3aBucAnmiue OT pas’sHOCTH Af MeXny yCTaHOBHBIUeics
TeMnepaTypoH BoAbl YCJIOBHOTO BogoeMa fy ¥ TeMnepaTypol Bo3ayxa,
Pasnocts Af onpenensierca no gopmye

At=0,77 (¢, — tono).

Pacuer NpOU3BOAWHTCH MOMECHYHO, 3aTeM BENHYHHH HCHApCHUA
CYMMHPYIOTCH IJi% BCETO Ce30Ha.
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Bausinme Ha HCHapeHHe MNOJYNOTPYXKEHHOH BOAHON DACTHTEInL-
HOCTH (TPOCTHHKA, KaMblila, poro3a, XBOILA, OCOKH H 1p.) YUHTH-
BAeTCs ¢ MOMOULbIO MOMPAaBOYHBIX Ko3POhUUUEHTOB (He3aBHCHMO OT
BH1a 3TOH PaCTHTENBHOCTH), BBOAMMbBIX B CE30HHBIE BEJIMUHHBI UC-
napeHusi ¢ OTKpBITOH BOAHOH NoBepXHoctd. [TonmpaBounslil Koaddu-
IIHEHT COOTBETCTBYeT noJe NJIOLIAJAH, 3aHSTOH MOJYIOrPYKeHHBIMH
BOAHBIMH pacTeHHSIMH, ¥ NPpUHHMAeTCS Mo JaHHBIM Taba. 2.35, B Ko-
TOpofl ToMeUIeHb! TaKKe 3HaueHHs Ko3GUUHEHTOB A,151 yyeTa BJIHSI-
HH51 JONOMHYTENBHOTO MCHApEHHS ¢ 3apoclield 4acTH BOZOEMA.

Tabauya 2.35

Monpasounbie KodpdHUHEHTH! A y4eTa BAMSIHUS HA HCNAPEHUe
noaxynorpyxennofi BogHoll pacTHTENbHOCTH

Maowmann sapocreii BOLHBIX pacTeHHit B O
OT ofmeil MAOWALN BOZOEMA ' Kosbguunenr
yueTa BAHSHUS
3ona JAONOIHUTE Ab-
HOTO HCrape-
10 30 50 75 HuS € 3apocaed)
JlecocrenHas u JecHas 1,03 1,08 1,14 1,22 1,3
Crenuas u 0OAYyNyCTHM-
Hasg . .. ... .. 1,04 1,14 f 1,24 1,37 1,5

st 3amep3aloOWMX BOAOEMOB, 1ia KOTOPBIX Mepuo; BereTaluu
BOJHOH pacTHTEIbHOCTH MpPOAOJIKAETCH C Mafl Mo OKTAGpb, BHYTpH-
Ce30HHBIl XO0A CYMMAapHOTO HCTApeHHUs] ¢ Y4acCTKOB, 3aHSTHIX BOJX-
HBIMH paCTEeHUSAMH, peKOMeHAYeTCsl olpegenasts no taba. 2.36.

Tabauya 2.36
Pacnpepenenne cyMMapHoro uciapeHdsi C y4aCTKOB, 3aHATBIX 32POCIASIMH

NOJMYNOTPYXEHHBIX BOAHBIX pacTeHHH, no mecauam (B % or cymmbl
3a Bechb NepHOR)

3ona 1 Y ‘ VI VIl } VIII IX } X
|
Jlecwan . . . . . ... 4 11 22 27 l 23 13 4
CrenHas . . . . . . . 1 7 23 27 1 02 15 3
i

Hcnapenue ¢ 60JpHIMX 03€p H BOJOXPAHUJIHUILL
(foa 40 wn?)

Mcnapenue ¢ moBepxsocTH G0JbIIHX 03ep M BOLOXpaHHJMIL pac-
cuursiBaercs: no dopmyae (2.23). Ecam Bech Bojgoem pacro.oxked
B OJHHX M TeX € KJHMaTHUECKHX YCIOBHUsIX U He HMeeT OOoJbIIHX
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1o NJOM{AAH YYAaCTKOB, X4pPAaKTEPU3YIOUIMXCS pe3Ko pas.iHuaroniy-
MHCSl TJYOHHAMH M YCIOBHSAMH 3alllHIUEHHOCTH, PACUeT HClapeHHus
IPOH3BOJUTCH TaK e, Kak H JJI5 BOJOEMOB CPEIHHX pa3MepoB
Ilpu BLITAHYTON HAH OKpYyraoii dopMe BojoeMa ¢ NAJHHOH PasTOHs
BO3JyLWIHOTO TOTOKa Oo/see 20 KM METeOpOJOrHUECKHE 3JEMEHTHI,
BXOAsILIMe B QOPMyJy HCNapeHusl, caelyeT OIpPedensiTh N0 JaHHbIM
HECKOJILKHX OMOPHBIX CTAHLHH, DACHOM0XeHHBIX KaK B CeBEPHBIX,
TaK H B IOKHBIX 4YacCTiX BOjOeMa, ¢ MOCAeAYIOUHM OCpeJHeHHeM
STHUX 3JEeMEHTOB AJIs1 Bcell aKBATOPHH BOAOEMA.

Jast BecbMa OGoJBIIMX BOZOEMOB, MJaomiannlo Gosee 1000 xud,
Ha KOTOPHIX 10 YCJOBHSAM 3alllLIeHHOCTH, I.TyOHHE, THAPOMETeo-
POJIOTHUECKUM MJIH JPYTHM OCOOEHHOCTAM HMEKTCs 3HAauuTeNbHBIe
10 MJIOWAAH HEOZHODOAHBIE YYaCTKH, PAacyeT HCNapeHH:A MPOH3RO-
JQUTCA AJd KaXJAOro ydacTKa OTAeNbHO ¢ MOCJASAYIUIHM ocpeTie-
HHeM 717 Bcell akBaTOpHH BOJOEMa.

I'panuubl y4acTKOB HaMeqaIoTCes ¢ y4eToM YKa3aHHBIX BHIIIE OCO-
GeHHOCTel, KOH(HIypaLHll BOAOCMA H PACIOJOKCHUSI METEOPOIOTH-
YyecKHUX CTAaHUU#A. B cOOTBETCTBHM ¢ pPeKOMEHJAIMSIMH AJT51 CPEIHHX
BOAOEMOB [/ KamJA0ro yuyacTka BmOupaercsl ojqHa omopHas H jgBC-
TPH KOHTPOJBHBIE METeOpOJOTHUECKHEe CTaHIUH. Pacuerpl cpegHHUX
3HaueHHH CKOPOCTH BeTpa HajA BOXHOHA MOBEPXHOCTLIO, MAKCHMA.Th-
HOfl yNpPyroCcTH BOAAHOTO Napa, BHUHCICHHOH IO TeMMeparype IO-
BePXHOCTH BOABLI, aOCOMIOTHOH BJIaXKHOCTH BO3AyXa H HclIapedHs
IIPOU3BOAATCS AJ51 KaXKJOTO Y4acTKa MO0 METOJHUKe, WN3J0xKenHuofi
BbILLE.

Ilpu pacuerax MeTEOPOJOTHUCCKHX 3JEMEHTOB JJIs OTAeJbHLIX
yuacTKOB CpejgHfs jA/MHAa pa3roHa BO3JVIUHOTO [OTOKa ONpegens-
ercd o opmy.e

i=8
> LN

Lp= —“q0—> (2.40)

rae L;—cpeaHss ajMHa pasroHa BO3AYIUHOTO [IOTOKa A1 Npo-
(bHasT COOTBETCTBYIOUIETO HAIpaBleHuss B KM; N; — MOBTOPsIeMOCTD
HalpaBJeHUs BeTpa 110 BocbMU pyMGaM B .

HOag tex pym00B, NpH KOTOPBIX BO3AYIIHBIE [OTOK ABHXKCTCSA
¢ OCHOBHOH YaCTH BOJOeMa B HAIpPaRJeHHH pacCMaTpUBASMOro yua-
CTKa, MepeceKas ero yCJOBHYIO TPaHHUY, AJIMHA KOHKPETHHIX Ipo-
(uaeit MPUHHMAETCs C yYETOM BCOU HNPOTAKEHHOCTH BOJHOTO 3¢p-
KaJa [0 3TOMY HampaB/eHHl0, BKIIOYasi M HaXOAAIIYIOCs 3a Tpe-
jenaMi naHHoro yvactka. Jasi pymM6oB, IpH KOTOPHIX BCTep IyeT
¢ cyllM Ha BOJOeM, AJHHA NpodHIell NpPUHHMAaeTCs TOJLKO L0 rpa-
HHIIBI PACCMATPHBAEMOr0 y4acTKa.

CpenHsisi BeJIHUHHA HcllapeHHs co BCefl aKBAaTOPHH BOJOEMA BHI-
YHCISETCS KaK CpejHee B3BCIHIEHHOe HclapeHHe € yucTOM HJIOWIAaH
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KazK10ro yyactka no ¢gopmyJe
. EIF1+EQF2T +'EUF/7

E— - , (2.41)
rge £y, Es, ..., E,-—ucrnapeHHe C OTAeJBHBIX yJ4aCTKOB Bojoema
B aa, £y, Fa, ..., Fp — naowans COOTBETCTBYIONIUX Y4aCTKOB B KM%,

F — oBpiast miolfaae akBaTopuu Bojoema B Km2,

B ciydae oTCyTCTBHSI JLOCTaTOYHOrO KOJHUECTBA JAHHBIX MeTeo-
podornyecknx HabuawogeHuil 48 OleHKH HcnapeHus ¢ 60JbUIOTO BO-
JOeMa TI0Jb3YIOTCI METOAOM aHaJo-
TUH MIN OPTAHN3YIOT CTIENNANbIbIE JKC-
e IHOHHble HCCTeJOBANIUS O H3Y-
YEeHHIO MeTEoPOJOTHYECKOrD peKuMa
JLAHIIOTO BOAOEMA: CKOPOCTH Berpa, 3 8
TeMIEpPATYpLl MOBEPXHOCTH BOJAB H
BJIAXKHOCTH BO3IyXa,

c3 ¢ cp

HB

{Tpumep 2.10. Tlpoekrupyercs BOIOXPaHHU-
JHlle ¢ OAoWaasK 3epkanaa 80 km?  u cpen-
Hefi ray6unolt 7 m. Iupora LeHTpa BogoXpa-

Huaua 52° ¢. m. TpeByerca onpeseautn cpel- /r_r_r/r

Hee MIIOroJieTHee Helapenue ¢ BOAOXPaHHIHILA
U pacripejencHiie ero no pMecsiuam. w\ |
B pafione npoextupyemoro BOZOXPAHHIU- \\K L~

ma HMEeTCq MeTeocTalld ¢ AJUHIIBEIM DAJdOM
nnabaotednit, Craduus pacrnosoeHa B GoMb-
WOM HacQJMEeHHOM nyHKTe Ha OTKprTOﬁ MECT-
HOCTH. Ha cTasmun uMeercs (JIOTEpP BLICOTOR.
Ha 10 xu Oo6abliefi OKpy»XKAWUIMX CTPOEHHI.
CpeaHds AaTa BCKPHITHA BOJXOEMOB B paccMar-
pusaemMoM pafione 10 ampeas, 3aMepaaHusg —

23 Hondp1.
Pewenue OnpegenneM cPenHIOK0 n.1il- 2 0 2 4 6AM
HY pasroHa BO3/YIIHOIO NOTOKAa HAaA Bojoe- = —

MOM, 3HaYeHHs CKOPOCTH BeTpa, TeMIEPaTypsi
NOBEPXHOCTH BOJGI, MakcHMa/lsHOH ynpyroctw  Puc. 2.21. Posa BerpoB u maaH
H BRAMKHOCTH BO3AYX2 Haj BOAHOK nosepx-  BOAOXpaHuaAmmia < npoduasmu

HOCTDIO, A8 onpefesieHus cpeiHeli XJHHE
1. Das onpeneneHds cpenHedl IJHHBL pa3-  Pa3rOHA BO3AYUIHOTO HOTOKA HAaj
TOHA BO31YLIHOTO NOTOKA Haj BOJLOEMOM CTpPO- BOJOEMOM,

HM P03y BeTpoB no BEIGpaHHON METeoCTaHIHK
¥ TMI3aH BOjgoeMa, Ha KOTOpoM HAHOCHM 1Be
cetku npodugefl, nepecekarMHX BOJOEM B [ABYX B3aUMHO mNEPNeHIHKYJIspHLIX
nanpasnennsx (puc. 2.21). OnpenenseM awavenust L, KOTOpsle B HallleM apHMepe
paBinr  Lc—10 =46 km, LCB—103 =56 xu, L3—B =140 x¥# u LIOB—cB=
=6,6 kM.

B coorseicTBER C po30fi BETPOB MOBTOpAEMOCTb HampaBiewuit Betpa (B %)
OKasanach Caeayoued:

C CB B OB 10 103 3 C3
11 7 4 4 7 15 30 22
Cpennas anuna pasrowa Lcp, BEUHCIeHHas no gopmynae (2.25), a7 JaHHOro
BOZOEMa paBHa 8,5 xkx.
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2. B COOTBETCTBHH C MECTONOJIOKEHHEM METEOCTaHUMH Kod(PHUHEHTh K CK-

%oc'rn Berpa no uaiorepy paBuei: k=13, ky=1,0, /3=1,0 (cm. Tabn, 2.22—2.24),

€/MMYHHbl CKOPOCTH BeTpa, M3MepDeHHOH No caiorepy M IpHBEIEHHBIE K BbICOTE
200 cm HanN BONHOM NOBEPXHOCTBIO, MOMeIleHBI B Taba. 2.37.

Tabauya 2.37

Cropocrs ‘ { ‘ ‘ ‘
BETPA, v v A2 v VIII IX X X1
ajcex
ug 4,2 3,7 3,3 3,1 2,9 3,0 l 3,7 4,0

uge | 5.4 | 4.8 43 | 40 | 38| 309 ! 48 | 5.2

3. IlpoussoanM pacueT YCTSHOBHBILEHCH TeMIEPATYpHl BOABI fy [ YCJIOB-
HOTO BOJOEMa NP Lep=D5 KM, tapo=4 Mm/cex w riaybune, cTpeMAlelcd K HYJIO.
PesynbraTel npuBefiensl B Taba. 2.38.

Tabauya 2.38

Pacuer ycTaHoBuBIueiica TeMNepaTyph Boin [AAsl YCIOBHOTO BOROeMa fy

HHHHHE Ha()lﬂoﬂeﬂl’lﬁ MeTeOCTAaHINH
Mecan b, | B ° Tgoo Sa
£200 ez;oo Mo Nu
11 —4,0 4.5 0,9 0,9 0,08 0,85 623 580
v 53 691 07 | 05 | 023 065 714 | 627
\" 14,2 10,5 0,6 0,3 0,32 0,54 810 697
Vi 17,8 13,6 0,6 0,4 0,32 0,55 851 741
VI 20,1 15,7 0,5 0,3 0,41 0,46 878 764

ViIl 18,3 14,0 0,5 0,3 0,41 0,46 857 746

X | 124 | 1007 | 06 | 04 | 032 | 055 | 790 | 688

X 571 771 07 | 06 | 023 065 | 718 | 632

XI | =12 52| 08 | 07 | 015| 0,74 | 650 | 579

XIl | —70] 35| 09 | 09 | 007 | 08 | 5% | 59
-

Mecsn Sp Sp .8 4 .8 o toy T A’ ty

111 124 8 --70 120 762 | —1,2 2,3 0,4 { —1,6
v 287 —15 93 184 1176 8,4 3,1 0,4 8,0
\'A 419 —32 250 280 1614 16,4 2,2 0,3 16,1
Vi 440 —34 314 | 362 1823 19,5 1,7 0,2 19,3
Vil 453 —24 354 | 419 1966 21,5 1,4 0,2 21,3
Vil 384 —9 322 374 1817 19,5 1,2 0,2 19,3
IX 250 9 218 286 1451 13,6 1,2 0,2 13,4
X 130 24 100 § 206 1092 66| 0,9 0,1 6,5
X1 61 27 —18 139 788 | —0,51 0,7 0,1 | —0,6
XII 31 21 | —123 93 571 | —6,51 0,5 0,1 | —6,6
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4. OnpefeasieM 3HaueHUsn fy, fo’ U €xpp’ AJ8 HCMOJHBIX ViCCAUEB B Havade
H KOHLle Ce30Ha nyTeM TpadHuecKoll HHTEPNOAALMH. ITH BeJRHHIIBl OKA34IHChH
PABHBIMH:

i

ty ) eéoo
11-30/1V 9,8 7,0 7.5
1--23/X1 0,2 —0,2 2,5

5. Paccunteisaem fep ¢ yueroM rayOHHB paccMaTpHBaeMoro BojageMa. Benn-
yury WH onpegensem no puc, 2.18, kotopas paBua 6,0 . [aa nepuomos 11—

30/1V u 1—23/XI 3nauenns pWH ymHOXKaeM na n’ H TIOJAVYAeM COOTBETCTREHHO

9,1 u 8,0.

Pesynpratel pacuera fep cBefedbi B Tala 2.39.

6. BoiuncaseM BeJHYMHY HCT'apeHHs ¢ BOmoeMa (Taba. 2.40).

3uauenne xosd¢uuventa Tparnchopmaunn M s BogoeMa ¢ Lep=3 kM n
Uggo=4 micex upu fep=ty’ NpHunMaeM pasubimM 0,23 (cM. Taba. 2.30).

IIpn pacuere Ey’ 3a Hemoadble Mecslll (anpeab M HOAGDbL) [OJYyUeHHEle Be-

n
JAYHHB YMHOXKAIOTCS Ha KOdD@uumerT 39 4+ T- © A anpens —Ha 0,66, a gnn
1

HoaGpa — ua 0,69.
Mecsunbie 3Hauenna E nosyuaeM nyTem yMmuoxeuna BequtdiH En’ ua Koad-

bUUHEHT £y # RLcp (Tala. 2.40)
Pacuer ucnapeHus 32 KOHKpeTHBIE TOIB TIPOH3BOAHTCA TeM e cnocoboM ¢ nc-

NOJAb30BAHHEM MeTE€OMAaHHLIX 34 Te€ 2Ke KOHKPeTHbie rolhl.

§ 2.6. PACYET BOJAHOTO BAJIAHCA PEYHBIX BACCENHOB

B Hacrosiliee BpeMs CHCTEMATHYeCKU COCTABJAAIOTCA BOIHBIE 6a-
JIAHCHI 3@ THApOJIOTHYECKHE H KaJleHJIapHbie TOAbl, & BHYTPH roja —
10 Ce30HAM JUIf PSjId BAXKHBIX B HADOJHOXO3AHCTBEHHOM OTHOUIEHHH
peuHnx BogocGopoB. HiKe NMpHBOAATCA PeKOMeHAALUHH IO OMpefe-
JeHHI0 OCHOBHBIX 3JEMEHTOB BOJHOTro 0asaHca (H ero pacuer), pas-
pa6oranane B ['TH.

YpaBHenne BogHOrO GajaHca peyHoro OaccefiHa B ofLieM BHAe
HMeeT cieIyonlee BEIpaxkeHHe:

x=y+z+1—n4Adw+ Ao+ p, (2.42)

rie x — cyMMapHbie OCAJKH Ha BOAOCHOpP; Y -— CTOK PeKH B 3aMbi-
KAloUIEM CTBOpE; Z-— CyMMApDHOE HCIADEHHE C MOBEPXHOCTH IOYBHL,
BOJBI, CHera M JbjJa, TPAHCIHPALHUSA DACTHTENLHOCTH 32 BHIYETOM
KOHJEHCAIHH; Yy -— BOJ03a60p H3 pekH Ha X03sHCTBEeHHbie HYXKIbI
(BomocHabxKeHHe, OPOILCKHe H TIP.); 1) — BO3BPAT B peKy YacTH BOJ,
H3BATHIX HA YAOBJETBOPeHHE XO3fHCTBEeHHHIX moTpebHocTell (BO3-
BpaTHbBle BOAB!); Aw— M3MeHeHHe 3aMacOB BJAATH B BEpXHEM CJ0e
[IOYBO-TPYHTOB, ONpeesieMoe O BbIPAKEHHIO

Aw= Wy — Wy,
(Bﬂ,er Wy ~— 3allacbl Ha HAYaJ0 PpAaCueTHOIO NepHoAa. Wy — 3allachl
Ha KoHell MepHOZa); Av — H3IMeHeHHe 3aIlacoB IPYHTOBbIX BOJ, PaB-

HOe Au=Ux — Us; p —— HeBA3Ka BOAHOr0o OajgaHca (BKJIIOYAd BOLO-
06MeH ¢ APYrHMH Bojpoc6opaMM H OmIHOKH B ONIPENEJNEHHH BCeX OC-
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TAJbHBIX 3I€MEHTOB BOJHOro GajgaHca), MoJydaeMasi Kak oCTaTou-
HBIIl 4/leH ypaBHCHHSA BOAHOTO Gagauca.

Bce saeMmeHTE BOAHOrO GajaHca BHIPAXKAKTCS B MHJAJHMETpax
CJ1051 H BHIUHCASIIOTCSA KAK cpefnne 1as BogocBopa.

Ypapueuue (2.42) wcnoansyercs Aas pacueta BOAHOro Ga.anca
3a BECEHHUHH, JCTHHH H OCEHHHH CE30HHI.

Jast 3uMHero nepHoga ypaBHeHHe BOJLHOTO $ajaHca HMeeT Ta-
KOf e BW]1, Kak W ypaBHeHHe (2.42), HO B Hero nobaBasercs
B NPABYIO YacTh AOMNOJHHTENLHBIH 4JEH Xa, XapaKTepH3YOWHH aK-
KYMYJAALHIO CHEra HA NOBEePXHOCTH BOAOCOOPA 3a KAXABIA Mecdll,
Xa ONpefiensieTcsl KaK pPa3HOCTh 3amacOB BOJABI B CHere Ha KOHeW H
HAYaJ0 JAHHOTO MEecAla (Xa=Xx — Xa).

B toMm cayuae, ecaun Ha BogocGope MMEeTCs BONOXPAHHJHLIE, HA-
pyuiaiouiee €CTeCTBEHHBIH peXHM peKu, B ypaBHeHHe BOJHOTO Ga-
JaHca caelyerT BBOAHTL XapaKTepHCTHKY BEJHUYHHBI AKKYMYJAALHH
BOJOXpAaHHAHLIEM HAH cPaGOTKH BOAb! 38 PACUETHBIH MEPHOA.

B saBucumocTt oT 3agaud, Aad KOTOpoii HCOOAB3YeTCs Yypas-
HeHHMe BOJHOTO §aJjlaHca, ero KOMIOHEHTBI MOTYT OwiTh AH(p(epeHuu-
poBaHbl. Tax, MOXeT oKa3aTbcd HEOGXONHMBIM IS Pa3sIHUHBIX
Ce30HOB TO0ja pasjejleHNe OCAaJKOB 1ia A0XK/JIEBbie H CHETOBLIE,
paculieHeHHe ¢TOKA HA MOBEPXHOCTHHI H MOA3eMHBIH. B mpyrux cay-
4afX HeKOTOphle YJ€HH YpaBHeHHA OObEIMHAIOTCS HJH NPHPABHH-
Baporca HyJ0. HanpuMep, MOCKOILKY NMPAaKTHYECKH TPYLHO ONpeje-
JIHTh BeJHUMHY KOH[eHCAIHH, 3Ta COCTABJAMmAan BOJAHOro Ganarca
YCJAOBHO YUIITHBAETCA BMECTe C OCAZKAMH UJAM HchapeHHem. Bedi-
UHHBI AKKYMYJISIHH BJarH, a AAfA JOCTATOUHO GoJAbIIHX OaccefHOB
peK I IOI3€MHOTO BOA0OOMEHA B MHOTOJIeTHEM MEPHOAE MOUTH YPaB-
HOBEIIHBAIOTCA.

Pacemortpum ciiocoBbl onpejeseHAa $AeMeHTOB BOQHOI'O $aJjaHca.

AtMochepHrie ocagKH—cnoco6 HX ONMpeleneHHUs H3J0-
xKed B § 2.4

Ctox peku B 3aMBblKalomeM cTBOpe. B pacuerax Bog-
HOTO (a/1aHCa HCMOJIB3YIOTCH MECAUHBlE 3HAUeHHd croxa. Ilepecyer
CPeMHHX MECHUHEIX PACXOJIOB BOABI B CJAOH CTOKA (B M.4) IPOH3BO-
LuTes no popMyne

QepT
y=F g (2.43)
T Yy — CA0un CTOKa B MM; Qep-— CPEIHHI MecAUHBIH pacxof BOJbl
B M3/cex; T — 4uCJI0 CEKyHH B MEPHOIE, AJasi KOTOPOTO MPOH3BOTHTCS
nepecyet; F — maowmans Bojoc6opa B km?

Be THuHHB! cyMMApHOTO CTOKA PACUJEHSIOTCS HA MOBEPXHOCTUYIO
H TION3EMHYI0 COCTaBJAAOI(He. BHAEICHHe NMOM3eMHOH COCTaB.ISIO-
Inefl IPOU3BOMITCA MyTEM Cpe3KH ruaporpada, MpH 3TOM BEJHUHHA
MOM3eMHOTO CTOKA MOXKeT ObITh ONpejeleHa Mo npocreduell cxeme
pacuieHeHHd rupporpadoB, OpUEHTHPYIACH HA YCTOHUHBLIE BETHUHHBL
pAacX0J0B BOJBI B MmepHOALI 3UMHeH 11 JeTHeli Mexerni. TToBEpXHOCT-
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HbIH CTOK BBIYHCJASETCH [0 PA3HOCTH MEXKAY CYMMApHBIM H ON3eM-
HBIM CcTOKOM. [IprMep 3amHcH MOAYUEHHBIX PE3YJbTATOB NPHBENEH
B tabi. 2.41.

HMconapeude c IOBepXHOCTH BogocGopa. [ad OUeHKH
HCIADEHHST HCIOAB3YIOTCH JaHHble HaOGMIONEHHH 3a HCIapeHHeM
¢ nouBbl mo HemapdateaaMm [TH-500-50 uwau I'T'M-500-100. Moxer
OblTh TpHMEHEeH TaKikKe MeTOJ TeIOBOro 6anaHca ¢ HCIOab30Ba-
HHEM MAaTepHaJOB HalAJeHUA Tenno0anaHCOBHX CTAHIHMA.

3a mepuozbl, KOria Bogoc6Op MOKPHIT CHETOM, HCHApEHHe C 1o-
BEpXHOCTH CHera no MecfinaM 6e3 OOJbIIHX NOTPENIHOCTEH MOXKeT
GbITh NPHHATO PYKOBOACTBYACh CJASRYIOUIHM: KaK ITOKa3ajH Hccae-
AOBaHUSA, CPefHSs BeJHYHHA HCIADEHHs CO CHera 3a 3uMy (Ge3
BecHbi) Aast Gosbuieit gactu tepputopud CCCP cocraBasier 0Koso
15—20 mm, npHueM OT HayaJa 3HMbl K BECHE MeCSUHbIE BeJHUHHB
BO3pACTAIOT B TPH-YETblpe pasa, T. €. eC/JH B 3HMHHe Mecsilbl HCma-
penHe B cpelHeM paBHO 2—3 MM, TO BECHOH OHO YBeNHYHBAETCH JO
8—10 um B Mecsn.

B caygae ecau nabalogeHHs HAJ HCIApPEHUEM IPOBOAHJHCh B HE-
CKOJNbKHX TyHKTAaX, HCHapeHHe ¢ BojocOopa onpenenseTcs Kax
cpenHee B3BelleHHOe 3HAadeHHe. ECaH Ke Aas pacyera HCHApEHHS
HCTONb30BAHE NAHHbIE ONHOTO MYHKTA, TO NOJYUEeHHAs BeJHUHHA
HCIapeHHsT yCJIOBHO IPHHHMAETCH AJsl Beero sogocGopa.

[TpuMep onpeneneHHs WcnapeHHs NpHBexeH B Taba. 2.42.

Hamenenne 3amacoB Baaru B NOYBO-TPYHTAX.
STa cocraBasiouiags BORHOro GajaHca MOXeT OBITh KaK IMOJOKH-
TeJbHOH, TaK H OTpHIATeNbHOH. Ecal B Teuenne xakoro-au6o cesoxa
IPOH3OUIIO HAKOIJCHHE 3aMacoB BOAB Ha BomocGope, TO BeJHYHHA
PasHOCTH Aw==wy— Wx HMeeT 3HAK IIJIIOC H BXOAHT B DACXOIHYIO
yaCcTh ypaBHEHHS BOJHOro 0ajaHCa; ecqH Xe B TeyeHHe KaKoro-
Au60 ce30Ha NPOH3OLLIO PacXOROBAaHME paHee HAKONJEHHBIX 3ama-
COB BOABI Ha BojgocOope (HampHMep, B NMEPHOM JeTHed HIH 3UMHeH
MEKEHH), TO BeJHUHHA AW =—wx— Wy BXOJHT B NPHXOJHYIO YacTh
ypaBHeHHS BogHoro Gananca.

Jnst onpepeseHHs BJAr03anacOB HCIOJMB3YIOTCS eXeMeCSuHHe
naHHble HAOJIOAEHHH HAX BAAXKHOCTHIO [TOYBB HA AarpOMETCTAHLHSAX,
pacnoJoXeHHBIX Ha BogocGope. KoauuecTBO TOuex HaGalofeHHit,
B KOTOPBIX H3MepfAeTCs BJAAXKHOCTh MOYBBI, JOJKHO GHITh He MeHee
20 (TpH—mATb CTAHLHH).

Cpenune B3BelleHHbie AJsi BogocGopa 3HAUEHHS 3amacoB Baaru
B MOYBO-TPYHTAX ONpeleJsioTCs TAK 3Ke, KAK U 3amachl BOABI B CHEre
(Taba. 2.43).

llsMeHeHHe 3aMlacoOB MOA3E€MHbBIX BOJ Ha BOZO-
cBope ompemensieTcs Ha OCHOBE MaTepHAJOB HaGmiofeHHH 33 KO-
AeGaHHSIMH YPOBHS ITOJ3€MHBLIX BOJ Ha CETH THIPOre0JOTHYECKHX
CKBAXKHH, PACNONOXKEHHBIX B Tpefesax pacCMaTPHBAEMOTO BOJO-
cBopa HAH B CXORHBIX (H3HKO-reorpadHYECKHX YCJIOBUAX COCEIHHX
B8on0CcB0pOB.
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Tabauya 241

Crox 3a 1959-60 r.
I'nnpomereoponoruyeckas crannus r. erposck YITMC IIUO. Peka Tuxaa — c. Crennoe. Iaomans sogoc6opa 44 900 xm?

XapakTepPHCTHKA CLOKA X1 XII I I I v A VI VI VIIL IX
CyMmap Hbifl:

Mm3feex . . . . . . 21,3 20,8 28,2 60,8 644 288 58,3 33,9 26,9 23,7
Mmoo 1,3 1,2 1,6 3,6 37,1 17,2 3,4 2,2 1,6 1,4
Monpsemuntit, mn . . . 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2
MoBepxHOCTHBIA, MM . 0,1 0,0 0,4 2,4 35,9 16,0 2,2 1,0 0,4 0,2
CyMMapHBIi (cpennuit

MHOI'0JIETHHH) :

Mifeex . . . . . . 26,8 23,5 37,0 85,4 816 364 67,6 41,9 30,2 31,2

MM S 1,6 1,4 2,0 5,1 47,1 21,7 3,9 2,5 1,8 1,8

3uma Becua Jleto Ocenb f:,fg&;og; Kaaermnap-

XapaKTepHCTHKA CTOKA X X1 XIl (XII—1n) d—vy | (Vi—Viin (IX—XT) ronx(l))(”_ P("flf)gffl)
CyMmaphbii:

Mm¥eex . . . . . . 28,6 34,9 55,1 23,4 330 39,7 29,0 106 108

Mmoo L L 1,7 2,1 3,3 4 58 7 5 74 76
Tlonsemustit, mm . . . 1,2 1,2 1,2 3,6 3,6 3,6 3,6 14 14
IMoBepxHOCTHBIN, MM . 0,5 0,9 2,1 0,7 54,3 3,6 1,6 60 62
CyMMapHbii (cpennit

MHOTOJIeTHHH ) :

Mmfeex . . . . . . 41,9 50,3 26,8 27,8 420 46,7 41,01 134 134

Mmoo . 2,5 2,9 1,6 5 74 8 7 94 94




Hcnapenne ¢ nousel # cHera 3a 1959-60 r,

(B un)

I'naposmereoponorireckas cranuus r. Ierposek YTMC T{HO

Pexa Tuxasi—c Crennoe. Ilnomazns sogoc6opa 44 900 ka2, wcnapurenu I'I'H-500-50

Tabauya 2.42

MInowans,
Tyuxr Henapsiomas 3aHg128 COOT- . ,
nab.uomge i NOBEDXHOCT b ;:;g:agggé%g- X Xt : a t v v Vi Vi vint
HOCTH, Y,
Kamennas Hap 10 3 3 3 11 26 45 58 4] 69
Crernb Oszumuie 25 3 3 3 11 31 45 56 41 62
3anexp 15 3 3 3 11 36 50 99 65 75
SIpoebie 50 3 3 3 11 28 45 95 113 75
Cpeatie  pigenleil. 100 3 3 3 11 30 46 83 81 72
c. Poctomn — — — - — — — — - — —
Bo,ioc60p Cpejiiie  BaBellell. 100 3 3 3 11 28 45 84 73 70
" Cpejiiie MHOTONEeTH 100 3 3 4 12 31 48 86 79 71
Maowans, A A i | s iz
Myuxt Henmapsmomasn 3aHATaf COOT- - — o~ = g 2= S
- . BE TCTBYIODLHM [9:¢ X X1 X1 = ~ < ~ 2™ =
Ha HoLeHuI MOBEPXHOCTD BIIOM TTOBEpX- e s o 2 g@ | it
woeTn, Y Z S~ | 8= | 3= | Fg= S
[35] M B [SF L=l s
Kantennasn ITap 10 56 49 42 3 9 82 168 147 406 406
Cielib O3umbie 25 H4 48 42 3 9 87 159 144 399 399
3anexi 15 63 46 22 3 9 97 239 131 476 476
SIposuie 50 45 42 29 3 9 84 283 | 116 | 492 192
Cpeniiiie  B3BelLeIL 100 51 45 32 3 9 87 236 128 460 460
¢ Pocromn — — — — — — — — - — - —
Bo10cGop Cpendne  B3setei 100 53 46 33 3 9 84 232 1 132 457 457
. CpeJiIHHe MHOTO1eTH 100 54 46 33 3 10 91 236 133 470 470




Tabauya 243
3anace! BJACH B BepPXHEM CJ0€ NOMBO-rpyHTOB B 1959-60 r. (B mu)

I'ripomercoponoruueckas crannust v, [lerposek YIMC 11UO
Peka Tuxas — c¢. Crennoe. Ilnouwians Bopoctopa 44 900 xm?

20T

IToYBO-rp yHTH — CyryiHHOK .
Daened Ll ﬂalmma(bra H BHALY yl‘(),lllrlﬂ 3anachl p.aaArn Ha KoHemn KaxKaoro mecsild
Tlyunt &, 2 é.g =
Had.noacii :—g g 3 g-ﬁ S
XapanlepHC riika ;‘”;’Emfg X1 X1 1 11 111 v \% VI VIl Vil
Ezfzgps
CREHY W
SEOTCvdE. o
EIm@Emmms
Kamennaa ([Tose (xocimas 3ajiesxn) 92 420 | 427 | 395 | 432 | 491 | 450 | 421 | 370 | 358 | 311
Crenn [Tone (nap) 8 387 | 399 | 390 | 406 | 502 | 480 | 415 | 386 | 363 | 342
CpeaHue B3BeILEHIILIE 100 418 424 395 429 492 453 | 421 371 358 | 341
Booctop CpejiHue B2BelleHilbie 100 414 117 398 424 507 475 429 388 364 345
Cpeauue MHOTOJETHEE | 100 412 | 414 | 395 | 419 | 506 | 469 | 425 | 379 | 354 | 322
Saemenrs AaHAmWAPTA H BHABL YroZuf Sanacbl BAAMK HA KOHEIl MsMenenne 3anacos 3a CesuvH HaMenenne
Kaxioro mecdana 3anacoB 32 rox
MynkT 2 éé . = 4 =
) §LE3% # ! ! ! Ll | £
HabawieHud &2 E tags = = s e e g_
XAPAKTEPHCTHKA Sez-=d 2 1X X X1 X1l = = = = el g=
568 E‘E ] 2 o= 2 2o S
Sw=Hdo O = o o = [Ten) o= =
SE2E2UEs = 8 N 8k | EEx| Ez
Kavennas {Tlone (Kocumas 3agexb) 92 370 | 427 | 450 | 456 12 | —11 | --80 j‘ 109 ‘ 30 29
Crtenp [Tone (nap) 8 352 | 421 445 | 4H1 19 9 731 103 | 58 52
Cpenine B3BeLiEHHLE 100 368 427 450 4156 11 —8 | -=80] 109 [ 32 32
Bonocoop CpeJiHie B3BEIIEHHbIE 100 366 431 453 | 457 10 5| —84] 108 39 ’ 40
i\ Cpemitie MioroJseTHue 100 357 422 412 411 7 6 -103 90 | 0 0




Cpennuil ypoBeHb TPYHTOBHIX BOI Ha BOAOCOOpe ompepcasercs
KaK CpefHMI B3BelIelHBI WM CpelHHH apuUdMeTHdeckuil U3 daH-
HBEIX HAOJMI0JaTeAbHBX CKBAXKHH,

Jas Boluucsiennst cocTapiasiionieil Av ypaBHeHHS BOAHOro 6a-
JlaHCca BeIHUdHY H3MEHEHHsS! CPeIHero YPOBHA 3a pacueTHBI mepHnt
HeOGXOAMMO YMHOXUTDL HA Ko3PPHivenT BOAOOTAAUM, KOTOPHIL O1-
perensiercst o hopmy.ie

pg==1l— 17, (2.44)

Iac Wy — K03pGhHILHEHT BOIOOTAAYM B AOAAX enuHuusl; Il —noaunas
BJIAroeMKoCTh; 1 — HAHMeHbBIIAasa 10J1eBas BJAAr0EeMKOCTh.
Kospduuuent BOmOOTIAUH Wp OIpeneqseTcst (MPHOJHIKEHHO)
no TabauiasM, HMeLWMMCA B THAPOTEONOTHYECKHX CHPaBOuHUKAX.
Ilpu orcyrcTBuH paHHBIX O KO3d@HIHEHTe BOLOOTAaYH MOrYT OBITE
HCIIONB30BAHB WX CPeRHHE 3HAUEHHS, NMPHBEACHHBIE HHIKE:

[45:1
TOHKO3epPHHCTBIE NeCKH W CYMeCH . . . . . . . . 0,10—0,15
MenkosepHUCTHe M TUMHHCTBlE HECKH . . . . . . 0,15—0,20
CpenHesepHHCTHIE HECKH . . . C e 0,20—0,25
KpynuosepHuctele u I‘paBe.ﬂl/ICTbIe ne(‘xn e 0,25—0,35
UsBecTHAKH TpemMHOBATEE . . . . . . . . . . . 0008—-0,10

B HexoTOphIX cay4yadx A48 OUCHKH H3MCHEHHs AMHAMUYECKHX
3aMacoB IOA3EMHBIX BOA Ha BogocOope Moxer OBITh HCMOAB3IOBAaHA
3aBHCHUMOCTb DACXOLOB NOA3eMHOrO CTOKAa B 3aMBIKAIOLIEM CTBOpE
peKH OT cpefHero ypOBHS TpYHTOBBIX BOR Ha BojocBope. Haa no-
CTPOEHHA TAKOK 3aBUCHMOCTU ONpPenessioTCS PacXOABl BOAB B peke
B IIePHOL yCTOHUHBOH MexKeHu (MoA3eMHBIH CTOK) H CPeJHUE YPOBHH
TPYHTOBHIX BOX 115 2Tor0 BpeMenH. [lpuMep pacuera upHBefeH
B Tada. 2.44.

AKKyMYyaAgamusa chnera— cuocol onpeieseHus 3ai1acos BOAbL
B CHere H3J0Ked B § 2.1.

Boaozabop u3 peXu ¥ Bo3BpaT BOJg B peky. Cee-
JAenusa 0 BoRo3abopax M cGpocax BOABI B peKy MOTYT GBHITb [0Jy-
YeHB! B MECTHBIX OPTaHH3ANHAX-BOROTIOTPEOUTERAX.

IMpumep Aas p. Tuxoh npusenen B Taba. 2.45 u 2.46.

[TonyyeHHEle 3HAUEHHS BCeX WJIEHOB ypaBHEHUS BOoAHOro GasaHca
MOMEIAITCs B CBOJHYIO (pacueTHVIo) Tadauny (tada. 2.47).

Pacuer Bonnoro 6ananca BogocGOpoB 3aK/iouaeTcst B COMOCTAB-
JEeHHH ero NPHXORHOH H PACXOAHOM yacTeli 3a PazJHUHBIE CE30HH
B JlaHHOM rofy (cm. Ta6a. 247), a Takxe cpegHdX MHOTOJNETHHX
3HaveHuil cocrapasiioux BogHOrO Gasnanca (oM, Taba. 2.48).

Cpennue MHOTOJIETHHE 3HAUEHUS 3JIEMEHTOB BOAHOrO fastauca 1i1s
BOJA0COOpa 3a OTARIbHBIC CE30HBl H I'Ojl BHIYUCASIOTCS aHAJIOTHUHO
TOMY, KaK 3TO J€1aJ10Ch NPH OIpeeaeHUN COOTBETCTBYIOMINX XapakK-
TEpHCTHK 3a JaHHBI KOHKPeTHbIT roj (cM. Tabu. 2.47).
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Tabauya 2 44
YpoBeHb BOABI B CKBAXKHMHAX H H3MEHEHHE 3alacoB MogsemMHbx BOHX B 1959-60 r

T'napoMereoposoruueckast craiuus r [lerposck YTMC ITHO
Pexka Tuxasg —c¢ CrenHoe [laomans sogoc6opa 44 900 xm?

601

Haﬁl:j[}{);i&nﬁ XapakTepuUCTHKA TOA3EMHBIX BOJX X XI XII I II 111 v \ \'2¢ VI VIII
Kamenuas | ¥Yposels BOmEL CM 2105 (2095 | 2092 | 2094 | 2103 | 2104 | 2103 | 2105 | 2105 | 2108
Crenb WsmeHeHnue yPOBHsI BOMBI, CM —10} -3 2 9 1 —1 2 0 3
Vismedenue 3arnaca [043eMHBIX BOI,
un (npH Koshd Bojuooraaun 0,15) —15| —4 3 14 21 =2 3 0 4
To xe YpoBeHb BOIBE, CM 828 | 819 814 813 821 | 819 | 818 | 824 | 824 | 830
VisMeHeHue ypOBHS BOJLI, CM —91 -5 —1 8 —2 ~1 6 0 6
HsMedenne 3amaca IOA3€MHBIX BOA, —14| —8 —2 12 —3 1 -2 9 0 9
nm (opu noabd BopooTaauwn 0,13)
BoocGop | Viamenenye 3anaca MOA3eMHBIX BOJL —12; =5 -3 4 -20 -1 8 0 7
(cpemH B3Belen ), mam
CpenHee MHOroJgersec —13f -6 —3 121 -2 -1 2 1 3
Mvikr E = E = é’gé E‘g:
1611020 Mt XapaKTepHCTHKA MOA3EMHLIX BOJL 1X X X1 XII g:l: E_L Ej Sz éng E:;'c
&% | a2 | Bz | 8= | SEeR |22
Kawennana | YpoBenb BOAbI, cM 2113 | 2113 | 2114 | 2103
Crelib VisMeHenne ypOBHs BOALL, CM 5 0 1| ~111] —11 9 5 6 9 8
lsMeHenne 3anaca OOA3EMHBIX BOJ,
mm (npu Koadpd Bopoorzauu 0,15) 8 0 21 —16 | —16 | 14 7 10 15 14
To xe VpoBeHb BOjM, CM 835 | 835 | 833 | 825
HsmeHenune ypoBHSI BOJBL, CM 5 0 ~2 | —8 | —15 5 12 3 5 6
VismveHenne 3amaca nomseMHHX BOT, 8 0 —3 | —12 | —24 7 18 5 b )
mm (npu xoabd Bomoornauu 0,15)
BonocGop | Mamenenne sanaca MOA3eMHHIX BOJL 10 -2 —1]—~15| 20| 11 15 7 13 10
(cpenH B3BelIeH ), MM
CpeaHee mHoroseTnee 15| -1 —7 | —13 | —22 9 6 7 0 0




3adop BoALt HA XO3AHCTBEH

T'uApoMeredpoIorideckKas CTaHLUA
Peka Tuxas — c. Crenunoce. Tlio

Paavep-
TloTpedureab HOCTS XI | XII 1 11 11 v A Vi
Boxocuabmenne M3 {cer 2,142,110 2,1 12,11 2,1123 )23
(ropojickoe U MM 0,1 70,1 y0,1 10,1 ]0,17(0,11}0,1
npoMLiienHoe)
Opomenue u o6- | M3/cex 2,5 | 3,0
BOAHEHUE MM 0,1 | 0,2
Bee nmpyrue Bugm | M3/cex 1,4 141,41 1,4 ] 1,414, 1,4
BoRosabopa MM 01101141017 011011} 0,101
Bceero M3/ cex 3,5 135353535 6,2]6,7
MM 021021021021 0,21)0,31! 0,4
Bcero M3 /cex 3,4 13713535 34]6,3]|6,6
{cpesunfi MuoTO- MM 0,2;0310214021}0,21}04] 04
JeTHuit)
CG6poc BO3BpaTHBIX
Tunpomereopoaornueckas craunus r. Ierposck YIMC LIUO.
Copoc Bol pazany- Pasmep-
HbIMH TIOTPebHTe IAMH HOCTDb X1 xi ! 1 1 v v vl
] ‘
BopocuaGxenue M3/ cex 1,8 118118118 ) 1.8 ‘ 2,0 1 2,0
(roponcxoe " MM 0,1 ;0,1 40,1701 (0,1 0,1 f 0,1
TpOMBLUILTeHHOR ) 5 i
Opoutenne u 06- | M3/ cex ? ' 1,2 1,3
BOJIIIeHHe MM f ! L0101
Bee ppyrue sunwmt | 48/cex 0,810,808 ;081080808
BO3BPATHHIX BOJ MM 0,0 ] 0,0 {0,000} 00 0,0 ! 0,0
Beero M3/ cex 2,6 t 2,6 2,6 | 2,6 2,67 4,0, 41
M 0,1 {0,1710,1}] 0,1 10,1 ) 0,2, 0,2
Beero (cpemnuii | #3/cex 12,4024 (2,5 25|25 4041
MHOIOAETHH) MM ) 0,1 : 0,1 10,1 i 0,11 0,1 } 0,2 ’ 0,3
I | i
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Tabauya 2.45

Hble ryxapl 8 1959-60 r.

r. ITerposck ¥I'MC 11HO
wajap BojgocGopa 44 900 xu?

(1x—1) vou NN ROFTNOO O
HMHdETHAT BY N OO HD H D
mwxl:uc NN OOFNDOD
03 guND | R
-anutorodrn ] N OO Hod<H D
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Tabauya 2.46

son B 1959-60 r.

Pexa Tuxas — c. Crennoe. Taowane BosocSopa 44 900 xx?
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Croanast TabaHna CPEeAEHX MHOTOJETHUX BEJUYUH QCHOBHBIX 3JTeMEHTOB

T'vapomeTteoposoruueckan cranuna r. [letposek ¥TMC LHO.

3a rUAPOSOTHYECKHI roa

B MM

o ces0Hbl ron

D.eMenT BOAIOTo OanaHca S = P

g =) ~ = = | %

3 | N>| > ax |

[5e] & = o | = | —

8 =~ o o Db =

S el £ 2z 3z =

Ocanku X 150 130 90 210|580

Crox y 5 74 8 7 94

Menapenne F-4 10 91 236 133 1470
Agxymyasuusi Ha nosep‘mocm

Bojocbopa . Xg 67 —67 0
VsMeHeHue 3amacoB  BAArH B

BepXHEM CJ0e MOYBO-TPYHTOB Aw 7 6 |—103 90 0
HameHenne 3amacoB NOA3IEMHBIX

BOL . . Ay —22 9 6 7 0
3abop BORBI 43 pcm Ha xoasi-

CTBEIHEIC HYXIB! 1 1,0 1,0 1,0 1,01 4,0
Bosspar BTOPHYHEIX BOX B peKy f 0 0 —1,0 0 |=20
[MopzeMubift BomoOGMeNl H APY-

THE HEYYTeHHBIE 3JeMeHTH Oa-

aaHca . p 82 16 —57 —28 14

CBOJJ,H&SI Tafauna BeJIHYHH OCHOBHBIX 3J1€MeHTOB

T'unpomereopoaorndeckas craduus r. [Terposek YIMC 1JHO.

Bennuuna saementos BORHOrO GanaHca (a)

2
= = i
. = =) = = = =
AacMelT BOAHOrO Ga’auca % T N>| , = R = 25
S| g= | B2 | el | Bl | g¥is
£ | | iz B |
Ocankn X 168 127 82 220 597
Crox y 4 58 7 5 74
Hcenapenne ¥4 9 84 232 132 457
Agkymyaauus Ha nosepxnocm

Bozocbopa . Xy 80 -—80 0
Vsuencnne s2amacon Baarn B

BePXHEM CJOE TOYBO-TPYHTOB | Aw 10 3 —84 108 39
l13MeHeHHe 3aMacoB MOA3eMHBIX

BOX . . Au | —20 11 15 7 13
3abop BOIU:I W3 peKH Ha X03stii-

CTBEHHEIE HYMX bl T 1,0 1,0 1,0 1,0 4,0
Bo3BpaTt BOAB B PEKy . . 7 0 0 —1,0 0 —2,0
[ToaseMitbii BOROOOMeH W apy-

rue HeyyTeHHbIE 3/1€MeHTLl Ga-

Jalica p 84 48 —88 —33 12
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Tabauya 2 47
BORHOTO GajaHca ¥ cpaBHeHHE MX C© BeJnMMHAMH 34 AAHHBIA FOH

Pexa Tuxasi — ¢ Crennoe [licuiais sonocOopa 44 900 xm?

{cpeande MHOrOTeTHHE) = 32 nateHpapuuil rog
B % OT roX0BOi Be HUHHL ;_‘% 1960 r.
ce3ousl rox g;g e
b — == 8- g= v,
= [~ > = = TSR E vEg B Mu .
ol ‘“>l Y gbf I ZEgE ES% HOPMBI
3= B ez e = = hEES
e 8= S 3z o] E S S5z
25,9 22,4 15,5 36,21 100 103 580 593 102
5,3 78,8 8,5 7,4 100 79 94 76 81
2,1 19,4 50,2 28,31 100 97 470 457 97
0 0 0 0 0
0 0 40
0 0 10
25 25 25 25 100 100 4,0 4,0 100
0 0 —50 0 100 100 ~2,0 | =2,0 100
586 114 —407 | —200 100 86 14 8 57
Tabauya 248
BofiHOoro Gananca 3a 1959-60 ruapoaornuecknii rom
Pera Tuxana — c Crennoe Ilmomaib BomocGopa 44 900 xm?
B % or CyMMapHHX OcalkoB 3a Ce30K | B % 0T CyMMapHuX OCaihOB 3a THIPOTOTHYECKHY IO
:|: «s; E ﬂi :l: «s; E 2 % =
S 2l o | = | T gl o | z | o
S2 ) 82 | gz | &€ | 3% | g2 | g | E2 =
100 100 100 100 28,1 21,3 13,7 36,9 100
2.4 45,7 8.5 2,3 0,7 9,7 1,2 0,8 12 4
541 66,1 283 600 1.5] 140| 389| 21| 70,5
47,6 | —63,0 13,4 | —134 0
6,0 3,9 | —102,8| 49,1 1,7 0,8 —14,1| 18,1 6,5
—12,0 8,7 18,3 32| —3,3 1,8 2,5 1,2 2,2
0,6 0,8 1,2 0,4 0 0 0 0 0,7
0 0 -1,2 0 0 0 0 0 —0,3
50,0 37,8 | —107 —5,0 14,1 8,0 | —14,7| —5,5 2,0
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[Ipu oTcyTCTBHE Ha MCC/IeyeMoM BogocOope CTaRLHil ¢ A0CTATO-
YHO JAJHHHBIMH 11 HAJIeXKHBIMH pAgaMH HaONoJeHUl s BbIUHCIEHHA
OT/IeNbHBIX 3/eMeHTOB MOKHO BOCIOJb30BAaTbCsl KapTaMH OCAJKOB,
CHEXHOTO [TOKPOBA, UCAPEHHSA C CYIIH H CHETa ¢ BBeJeHHEeM COOTBeT-
CTBYIOIIHX [I0NPABOK.

Jasa peudoro GacceifHa J0CTaTOUHO GOJBIIOTO pasMepa C ecrect-
BeHHHIM HeHAPYUICHHBIM BOAHBIM DEXHMOM, AJf KOTOPOTO NOA3EM-
HbIM BOJOOOMEHOM ¢ COCeJHMMH BOAOCOOpaMH MOXHO NpeHeBpeub,
ypaBHeHne (2.42) 3anuilercs B BUle

x=y-+z-}+Av (2.45)
{oBo3HaueHuA NpeXKHHE).

J.14 MHoroJersero nepuola, BKIoYamilero B cebs M 3acyliid-
Bble U BJAaXKHble TOAHI, ypaBHeHHe (2.45) mpuMeT BHL

Xo= Yo+ Zo- (2.46)

Hcxons us ypasnenns (2.46), Hopma cToKa MoxKer GHTb onpele-
JeHa MO pas3HOCTH MeXNLY CPefXHHMH MHOTPOJeTHHMH 3HaYeHHSIMH
ocaJKoB u ucnapeHus. HopMa cToka MoxKeT ObITh onpepne/eHa TaKkKe
o kapre cpeasero roaosoro croka pek CCCP (npunoxenne XXV).
Bennuyuna cpegHuX MHOTOJIETHHX OCaAKOB lla BOJOCOOpe ompenedisi-
eTcsd IIo JaHHBIM MeTeOpOJOrHueckux cranuui (cMm. § 2.4) uau no
Kapre usonuuni (npunoxende XXIII); nna onpenesnenns HOpMBL HC-
Hapesus MoxKer OwITh HCIOAb30BaHO mpufoxkeHHe XXIV, a rakxke
nepeuncaeHHble HHXKe rpadHKd U GOpMYJIbL

Croco6bl pacuera HCnapeHHsn

I'padux M. C. Kysuna. dror rpadux (puc. 2.22) mMoxeT GuTh
peKoMeHJI0Bad MAJs [OAcCYeTa CPelHer0 MHOrOJeTHETo HCMapeHus
C TMOBEPXHOCTH peuHbiXx 0accedHOB B padOHAaX AOCTATOUHOIO VBJIAXK-
HeHHs.

I'padux BripaxkaeT 3aBHCHMOCTb CpPeJHHX MHOTOJIETHHX Mecsd-
HBIX BEJIWYUH WCTApPeHHs OT CPeTHHX MeCAUHBIX TeMMepaTyp BO3AYXa
# TNpefcrasideT coGoll TpPH KPHBble, Ka¥Aas H3 KOTOPHIX COOTBeT-
CTBYeT OIpefesIeHHOMY BpeMeHH Ioja €O CBOHCTBeHHOH eMy B.JI4XK-
HOCTBIO HOYBHI H BO3JYXa.

I'pacdur nonyuen gns paiiona Bepxneil Boarn y flpocnasas u oc-
HOBAH HA YCTAHOBJEHHH 3aBHCHMOCTH MEXKAY CPEAHHM MHOTOJETHHM
HCIapeHHEeM 3a CYTKH Zeyr U CPEIHEM CYTOUHBIM JlepHITHTOM BJIaXKHO-
CTH BO3AYXA deyr.

CootHollleRHe 3TEX 3JIeMeNTOB JAAs HCCIeAyeMoro paifoHa oxasa-
JIOCh PaBHBIM

h— 2T 0 46.

dcyr
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Yucsednoe 3HaueHne MONYYCHHOTO OTHOINEHHS R MOMKET BbITb O
pemesneso u gsa Apyrux GaccefinoB, YTO jaeT BO3MOMKHOCTb npuMe-
HATh MeToA Kysusna 1sa GoJee oBLIHPHLIX pailoHOB.

I'paduk b. B. NoaskoBa. O6wuit rpaduk [Monskosa (puc. 2.23)
BKJIIOYyaeT PAJ 4aCTHHIX IpadHKOB.

Ilo rpaguky / onpesensiercsl BeJddYHHA CpeAHErO HclapeHHs
B fHBape H B MOC/eYIOIHe 3HMHHEe MeCflbi B 3aBUCHMOCTH OT cpej-
Hefl MecAYHOH TeMmepaTyphl W reorpaduueckoro noJoxedus Oac-
cefina pekd.

24
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Mecaynan cymma  vonapenus

Puc. 2.22. Tpagux I1. C. Kyanna nis pacuera ncnapenus ¢ no-
BEPXHOCTH peynbix 6accefiHOB B pafioHax AOCTATOYHOTO YBJaX-
HeHHs [J% CPEAHEro TOna.

I'padur 2 cryxur Aas pacdeTa HclapeHHST B IepBHI  Mecsiq
¢ NOJOMHTeNbHOH cpelHell Mecsiudoli TeMilepaTypoll (o6biudo Ha-
6nronaouedicss B alpene).

Ilo rpathukamM 3 u 4 olipefensieTcs UcapeHHe COOTBETCTBEHHO BO
BTOPO# B TPETHH MecfLlbl C [OJOXKHTeIbHONH TeMIlepaTypoilt. [lo rpa-
¢uxy 5 paccunThBaeTcsl HCIIApPEHHe B YeTBEPTHH H [OCJIEIVIOLIHE
MecCAIH BINIOTh A0 Mecsilla ¢ oTPHUATeNbHOl cpeliHell MecAunoil reM-
fepaTtypod.

[To rpaduxy 6 npou3BOXHTCS pacyeT HCIAPeHHs B OCEHHIlE Me-
CALlBI C OTPHLATENbHON CpefHel MeCAUHOH TeMrmepaTVpoOH U 3uUMHHE
Mecsilbl 10 AeKaOps BKIIOUATENBHO.

Tpapux M. U. Byasixo. T'padux npesncrasnes Ha puc. 2.24
Dopmyra A% BLIYACAEHHS cpeaHell  MHOroJjeTHell  BeJHYHHBI
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Pue. 223, Ipaduk B. B. Tlonakopa aans pacyera nopMbl ncuapetust
¢ peunnix Haccefinos.
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Pnc. 2.24. 3asucuMocTh CpefHeil MHOrojieTHe#l BeJMUMHBI HCNADeHHsl OT 0CaaKoB
¥ paldalmOHHOrO TPHXORA Temaa.



HCIlapeHHus Z, COOTBeTCTBYKOMIAs 3TOMY rpaq)m(}, HMEeT BUI

ZTV%\—th%—(l~ch—]§—~{ sh—) (2.47)
rae th, ch n sh —runepCoanuechue PyHxuHH TaHreHca, KOCHHYCA
H CHHYCa; R — NMOTOK pagHallMOHHOTO TCMNa B KKa.; L — ckpbitad Te-
maota ucnapenus, paBras 0,6 Kxasa; ¥ — cpelHss Tol0Bas CyMMa
0CalKOB.

I'padux A. P. KodcrantunoBa. [paduk (puc. 2.25) ocuosas Ha
a”asH3e MeXaHH3Ma TYPOYJeHTHoro oOMeHa ¥ rpafHeRTHBIX H3Mepe-
HHUSAX TeMIIepaTypPhl, BJAXHOCTH BO3AYXA M CKOPOCTH BETPa H CAYKHT

emb MM /200
25 1500
. ////A;:::

700
= 300
=
////
=
—
¢ 5 10 15 20 75 30 T°

Pnc. 225. Tpadux aas pacuera TOLOBOTO MCIEPEHUS C NOBEPX-
HOCTH{ CYIII MO CPEAHHM FOJOBBLIM 3HAYeHUAM TeMnepaTyphl H
BJIaXHOCTH BO3AyXa.

O olnpeicseddd TOAOBHIX BEJAHYHH HCOapPeHUd MO CPEAHHM TOA0-
BbIM 3HAUYEHHSIM TEMIOepaTyphl B BJAAXKHOCTH BO3AyXa, M3MepeHHLIM
Ha METCOPOJOrHYeCKHX CTalHsAX.

Boiyrciaenne BogHoro anatca o3ep

st GeceTouHoTO O3epa ypaBHeHHe BOJIHOTO GasaHca MOXHO Ha-
nucaTh B BHIE

z=x-+tvyv4u+w, (2.48)

rlle @ — HClapeHie ¢ MOBePXHOCTH 03epa 32 BbIYETOM KOHJAEHCALHH;
X —oOcalKk#l Ha NHOBEPXHOCTb 03epa; Y — MOBEPXHOCTHBIA MPHTOK
B 03epo; 1 — HM3MeHeHHe 3amaca BOJIbl B o3epe; w — MOA3EMHBIH BO-
poo0MeH o3epa ¢ oKpyXKaiolwel Togauell MTouBO-TpyHTOB.
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Jna MHOTOJIeTHEro NepHofa ypasnenue (2.48) mpumer BuA
ZO:xo —'—— yo'_l_ w. (2.49)

B T1oM cnyuae, xorua BOZOOOMEH [0 [OBEPXHOCTH JIOXKA OTHOCH-
TeJbHO HEBeJUK HJIH TPHTOK BOL YPaBHOBELIMBAGTCSA pPacXOAOM Ha
¢ubTpaUNIO H HM MOXKHO UpeHeGpeub, ypaBHeHue (2.49) MoxHO
zanucarthb Tak:

Zg==Xo+ Yo. (2.50)

YpaBHerdune Oananca AJs MPOTOYHOTO 03ePa B CpeaHeM 34 [TepPHOL
BpeMenH T MOXeT ObITh BHIpaKeHO YpaBHeHHEM

X+y1+w1:Z+YQ+w2+Au’ (2.51)

rfle X — 0CaJKH HA I0OBePXHOCTh 03epa; Y1~ NOBEPXHOCTHEIA MPUTOK;
W) — NON3eMHBI MPUTOK; Z— HclapeHue 3a BBIUETOM KOHAEHcaUHH,
Y2 — CTOK U3 03epa; ws— QHUAbTpalug BOAbI M3 03epa; Au — u3Me-
HeHHe 3allaca BOJAH B O3epe (II0JOXKHTeJbHOE UM OTPHLATEJbHOE
npupalleHne ypoBHSA 03epa).

Tpumep 2.1]. YcraHoBuTb METOIOM BOJHOTO 6aNaHCca cpeiHION 328 NEPHOA

1927—1934 rr. BenMuuHy ucmapeHHst ¢ moBepXHocTu 03epa Cesan (F=1400 xm?).
Hexopible faHible 3a OTAeMbHbIE MO/ PHBE/IEHD B Ta0.1. 2.48.

Tabruya 2.49

AaeMeHTH BopHOTO Gananca osepa CeBan 3a oTAelbHupe rofsl (cu)

F=1400 xm?
CroK H3 03epa

MIpuToK BOLBI 113venenue

Tox Ocazxu x ;,Oj_eg)o, n0$§gx;xfcr- nonaug‘zxmmﬁ VpOBHST Ay
1927 40 45 2 3 —5
1928 41 53 3 5 9
1929 41 61 4 6 12
1930 43 44 4 6 —12
1931 46 65 1 6 13
1932 34 75 2 7 15
1933 35 57 10 7 —12
1934 30 49 11 6 —18
Cpexuue 38,8 56,1 4,6 6,0 2

Hna pemenus safgauu ucnonbsyem dopmyny (2.51), u3 xoropeil
2= (x 4 ¥ +w) — (Yo + wg + Au).

Ha ocuoBanuu fausbix Taba. 2.49 monyuaeM caellyllilie CpPeiHHE 3a MEPHUONT
BEJTHUMHE! 5JeMEHTOB BOAHOro Gajaica:

x=388 MM, y1+w;=561 mm, y,=46 my, we=60 my, Au=2 ma.
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[ToacraBus noayueilible JA8HHBICe B VDABHEHHe, OmnpejesseM BEJIMYHIY HCIIa-
PEeHHA ¢ ICBEPXPOCTH 03eDa

2z == (388 - 561) — (46 + 60 + 2) =841 .
[Tpusep 2.12. Tloanayach daunpimu Tabs. 2.50, YCTAHOBHTL €XKerofHble BeJu-

YHHB CPadOTKM W1l HAKOMJIEHMS 3amacoB Boanl B KacnuiickoM Mope M COCTaBUTh
cpejiHHI 10,10BOH 32 HiecTHaeTHe 1925—1930 rr. Boaun# Ganauc.

Tabauya 2.50

JnemeHTn BopHoro Gadanca Kacnuiickoro Mops 3a oTaenbHnie roap (mm)
F=403 000 xa

n - ; .
Fox Ocaaku ¢ ub?;exggﬁgg}; ?13?{?:%]:“3? ‘! Hcnapeuue 2 L?;‘;i;’;g“
Y1

1925 173 770 14 995 32

1926 189 1152 14 1035 40

1927 187 968 14 1025 44

1928 196 1055 14 925 60

1929 141 941 14 1043 63

1930 185 691 14 979 81
Cpeznue 173 929 | 14 1000 48

Exieroznbe n2MeHelHs 34nacoB onpelesen no gopmyiae (2.51)
du=(x 4y + @) — (2 + yo).
Brrncaenuste mo 3Toffl hopMyne BeIHYHHLI 3aMACOB BOAB! 38 OTAENbHEIE TOAM
OKa3aliCh CIeRYIOLUIMHU:
Poxpt 1925 1926 1927 1928 1929 1930 Cpennee
An —70 4280 4100 280 —10 170 +68

M3 moyueHHBIX TallHLiX cJenyer, yto 3a mepuoja 1925—1930 rr. uponsomto
HdKOILTeHIe 3a0acOB BOBl B MOpPE, KOTOpOE COCTaBUIO B cpenteM 68 mat

o nanemm Tada. 2,60 onpeiensem cpejHHe BeNHYHHBI SJEMEHTOB Oanasca
u no opmyae (2.51) cocraBasiem cpeasuil rogoBoft 3a wectnaerue Oajanc Kac-
HUIICKOTO MOp#, KOTODLII NoJAyuaer clelViollee BLIpAXKenHe (B M):

XY+ w=2z+y Ay,
173 4 929 4 14 = 1000 4 48 = 68.

§ 27 PACYJIEHEHHE THAPOrPA®A CTOKA HNO)XJAEBBIX HABOJKOB

Mox1eBbie MaBOAKN fABJASIOTCS ONHON n3 Haubo/lee BaxKHbIX (a3
THAPOJNIOrHUECKOTO peKHMa, KoTopas mids Mrorux paiionos CCCP
(Hdaabauit Bocrok. Bocrouras Cubupb, Cesepo-3anax ETC u Ilpn-
GanTuka, HekoTopble oOacta Kapkasa, Ykpanubl, MoJigasus 4 T. 1.)
fBAsleTcsi OcHOBHOHU. Tlo3TOMy npu anHaau3e (PopMHDPOBAHHSA AOKAe-
BBEIX MABOJIKOB B Pa3/JIUYHBIX PHIHKO-reorpadHyeCKUX PafioHax BaKHO
3HaTh HX KOJNHYECTBEHHYIO XapaKTePHUCTHKY, Ha OCHOBAIIMH KOTOPOH
MOXKHO MOJNYYHTb YHC/JIeHHbie 3HaueHHs] maBogouHoro croka. Ko-
JUIyecTBenHas OLCHKA AOXKIEBOTO CTOKA Ompepeasercsi TyTeM
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pacujeHenus o6ulero CToKa pexu (ruaporpada) Ha NOBEPXHOCTHBINA
1 Ga3uCHBIH, !

Heo6x0AUMOCTL BblAeaeHus #3 00ulero cToka peku ofbema no-
BePXHOCTHOrO (IABOJOYHOrO) CTOKA BO3HHKAET HPH BHIUHCACHHH
OJHOH M3 BaKHEHIINX XapPaKTepHCTUK NMABOJOYHOI0 CTOKa — KO-
(HuHenTa CTOKA.

[Mpu pacuseHeHuU CTOKA HA OA3HCHEIN ¥ NOBEPXHOCTHBI HCNOAb-
3yI0TCsl aliHble O €KEJHEeBHbIX ocalKax, a sl TOPHBIX PeK — K JlaH-
Hble 0 CpeJlHHX CYTOUHLIX TeMIepaTypax Bo3ayXxa.

Ilpu BbiIedeHHu JOXKJAeBbIX IABOAKOB CO cpe3koll 0a3ucHOro
CTOKA Ha PABHUHHBIX peKax MOT'YT BCTPETHThCH TPH CAyyds.

1. Basucubift pacxoa @, coBnajaer ¢ NPeANdaBOJOYHBLIM Pacxo-
JoM Q.

Cpeska 0asucHoro CTOKa NPOU3BOIMTCS IO FOPH3ONTAIbLHON JU-
HUY, HaugHas C YCTOHUHMBOTO TPEANaBOJOYHOTO pacxola BOIbl
(puc. 2.26 @). 3a nary navaja naBoika [y IPHHHMAETCs AaTa, [Ipei-
THeCTBYIOIIAA 3aMeTHOMY II0beMy (BBepX) KpHBOH Ha ruiporpadge.
715 HaMeueHHO# 1aThl ONpeAeTsieTCsl IpeAlaBoAOUHbBIH pacxon Qu.
3a KOHeIl TABOKa NpHHUMAaeTcsl 1aTa T, COOTBETCTBYIONIAs] PAaCXOLy
BOJABl Ha cnaje masojxka (Jx, paBHOMY I[IPeANaBOJOYHOMY pac-
xony Q.

3 Touek nepeceueHust POPH3OHTAJIBHOMN JUHHH Qg u Qn ONyCKa-
10TCs1 TepNeHAuKYIspbl QuT 0 QxTx IO TepecedeHHst HX ¢ ocblo ab-
cuuce. Tlmomafb modydeHHoro npsiMOyrodbHuKa Qu(Qo) TulwQx (o)
i eCcTb oObeM 0asuCHOrO CTOKA 3a NEpHoj] BLIAEAsieMOro IaBoJKd,
a 3alITPHXOBaHHAasi yacTh Cuaporpada npeacrasasieT coboil oObey
MIOBEPXHOCTHOTO 1ABOJIOYHOTO CTOKA.

2. llpeanaBogounslit pacxon (u He coBnafaer ¢ Ga3HCHBIM pacxo-
goM Qo (na Oasucublii NpeANaBOJOYHBIE CTOK HaKAaAblBaercsl CTOK
npeablaVIIero 11aBoKa, puc. 2.26 ).

Paspenenue obuero croka Ha 0a3ucHbIfl H NOBEPXHOCTHLIN MpPO-
H3BOJUTCS cAeYIoNHM 00pasoM.

Pacxon ycrofiuuoro 0asmcHoro croka Qo ycTaHaBIHBAETCs IO
IpeNaBoJOYHOMY PAacXoldy IaBojxa, KOTOpLIHl IIpejaliecTBOBAaJ BHI-
JeJisieMOMY [1aBOAKY U KOTOphi Halmawogacs NIpH OTCYTCTBHH IO-
BEPXHOCTHOro cTOKa. OT 3TOro pacxofa NPOBOAMTCH IIdpPd.1.1edbHO
ocH abclyce ropu3oHTaNbHast JTHHUsT Oa3HCHOTO CTOKA.

Hast patel Hauaga BoblaedsieMoro nasoaka,ly (7ara, npelllect-
ByIOLlas 3aMeTHOMY YBEJIHUGHHIO CTOKa B pycie) ycTaHaB.IHBaeTcs
BeJIHUMHA [peJlaBOA0UHOTO pacXoia Qy U HPOBOJUTCH rOPH30HTAIb
QuQx Mo mepecedenns ee ¢ KpuBoil cnana rugporpada. 3atem us To-
4eK Qu M Qy omyckawrcsd nepneHInKydsph Quly 1 QxTx 10 Hepece-
4eHHsl HX ¢ ocblo abcrce. TOYKH mepeceuenusi ITHX IePlIeHIHKYIsI-

! Tlon 6a3HCHBEIM CTOKOM TIOHHMAeTCsl yCTOHUMBELA CTOK PenH HPH OTCYTCTBHH
TMaBoAKOB, 00YCJOBIEHIBIX I1aBIILIM 06PA3OM CPYHTOBHIM TIHTAHHEM, a TakXKe Tad-
HUeM CHera H JibJa B TOpax WK Hajdedeil Ha Bomocfopax U B pycaaXx pek
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poB ¢ 1HIHell §as3ncHoro cToka (g H Oochlo adcuuce 06pasyioT npsi-
MoyroapiuKk  QoTuTxQp, NIOUAAb KOTOPOTO MNpeAcTaBIfeT coGoi
00DbeM 0a3ucHOTO CTOKA, @ 3aliTPHXOBAHHAas dacTe THAporpada —
00peM MOBEePXHOCTHOTO NMaBOJOYHOrO CTOKA.

q m>/cer. q w3/ cen.
200 6) Qp =1045

HMm 6007
30 30
150"5[* QGF
0 10
i00 4_'{ 400 l 1 J“J_
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Puc, 226, PacuncHenue crora A0MAEBLIX TABOIKOB Ha MOBEPXHOCTHBI # Gazuc-
Hu'H p. Metel — A, JleBKuHoO,

! — MOBEPXHOCTHHIA CTOK, 2 — GazucHmA CTOK.

3. IlpennaBopountiii pacxol Qu Goabiie 6asucHoro pacxona Qo,
U Bce pacxXo[bl BOABI Ha claje GoJblle IIpeJlnaBOJOYHOTO pacxona
Qu (puc. 2.26 8).

Cnoco0 Bhigeaenust oObeMa naBojKa co cpe3koft 6a3HCHOrO CTOKE
aHaJoTHYeH BTOPOMY C/JIYy4alo, 10 BMecCTO eCTecTBCHROA KpHBOH cllajia
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Ha rujgporpad HaHOCHTCH (HYHKTHPOM) THIOBasi KpuUBas cHafa.
B KauecTBe THIIOBOH NDHHHMaercsi KpHBas cnafa OJnxa#uiero mna-
BOAKa, y KOTOPOIO yMeHblleHHe pacXoJ0B HabJ104asoch DU OTCYT-
CTBUH OCaBKOB Ha claje NaBOAKA.
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Puc. 2.27. Pacunenenne CTOKa HOOXJHEBOro HNABOLKa
Ha noBepXHOCTHEIA W GasucHuift p. Kuro#t — 1. Hcou-
Hoe,

Oco6uifi XxapaKTep HMeeT BBIJeJeHHE NaBOAKOB €O cpeskoii Oa-
3MCHOTO CTOKa HA FOpHBIX pekax. Ha puc. 2.27 npuBefied npumep BH-
delendss 6asMCHOrO CTOKA, BHI3BAHHOrO TasfllueM cHera B ropax.
B 1anHOM clydae CTPOUTCS THIIOBAs KpHBast Da3HCHOTO CTOKa, KOTO-
pas ycTaHaBiMBaerTcd 10 JaHHBIM HaOMIONeHW{l 3a CTOKOM BObI
B MEepHOAH ¢ HEBEICOKMMH II4BOJKAMH HJM HPH UX OTcyTcTBHA. [Ipu
3TOM, KaK VKa3biBaJoch pblllle, clleyeT VUHTHIBATH Takxke Xoid TeM-
epaTypbl BO3Lyxa.



Frasa 3
HOPMA IO10BOTr0 CTOKA

st oneHKH yeJIoBHE paGoThl THAPOTEXHUYECKUX COOPYKEeHUNR He-
KMQYUTENbHO 00JblIOe 3HaYCHUE HMRKOT HabJIOACHUS HAJ PEKUMOM
CTOKa u ero aseMentaMH. OHHU CJAyKaT OCHOBOW A7 ompeleseHHs
pacueTHBIX XapaKTePHCTHK u OYAYIIEro peXuMa peK, Ha OCHOBaHUU
KOTOPHIX YCTAaHABJHBAIOTCH THIOBL U pa3Mepbl BOJOXpPaHHIMLIL, IJIO-
THH, MOCTOB U JAPYTHX COOpY2KeHHH.

XapaKTePHCTHKHU CTOKA ONpeARIAIOTCS clePBa JJid ecTeCTBEHHOI0
COCTOSIHUS PeX, 3aTeM B HUX BHOCATCS T€ HJIH HHBIE IONPaBKH, KO-
TOpble AO/KHBI YUecTh H3MeHeHUs CTOKa NOJA BAMSAHHEM XO3dHCTBEH-
HOIl JeATeTbHOCTH Ye/loBeKa B peuiloM GaccefiHe (IHAPOTeXHHYECKHe
H arpojecoMesnopaTuBHuble Mepounpusatus). sl peK co 3HauuTe/b-
HOIl MCKYCCTBEHHOH 3aperyJiHpoBaHHOCTBLIO TOJ0BOTO CTOKA BOJOXPa-
HWJIHILAMH BOCCTaHABIABAOTCHA BRJIHUHHDLI €CTCCTBEHHOIO CTOKA.

OcHoBHOH xapaKTepHCTHKOH BOAHBIX PeCypPCOB pek, KOTopas Hc-
noJbp3yercsl B THAPOJOTHYECcKHX pacyeTax NpH IPOEKTHPOBAHHH BOLO-
XpaHuInIL JJis THAPO3HEePreTHKH, OpoLleHHts], BOAOCHAOKeHUs! H JIpY-
THX BHJOB BOJOXO3fHCTBEHHOIO CTPOMTENBCTBA, ABASETCA Cpefuss
MHOroJeTHsas BeJHYMHa, HIN HOPMa TOoJI0BOrO CTOXA.

HopMofirogoBOTro CTOKa Ha3blBaeTcsi ero CPeaHss BesH-
YiiHa 3a MHOTOJEeTHHH Mepuoi ¢ HCU3MEHHHMH JaHAMA(PTHHIMU Teo-
rpadiyecKUMH YCIOBUAMH, OTHOCAIIUMHCA K COBPEMEHHOH reoJorH-
YQCKO#l 3M0Xe, i ¢ OJAUHAKOBHIM YPOBHEM X0O3fHCTBEHHOI'O OCBOEHUS
peku. Muorojernnfi psag HaOGnofeHuH, 10 KOTOPOMY OIpefessiercs
HOpMa CTOKa, J0JIKeH BKII0UATh HeCKOJIbKO (He MeHee OBYX) HOJHBLX
UHKJIOB KoJeOanuil BOJHOCTH PeKH.

BakHocTb 3HaueHHsi HOPMbI T'OJIOBOTO CTOKA 3aKJAKQUdeTcH B TOM,
YTO OHa SIBJACTCA OCHOBHOH H YCTOHUHBOH XapaxTepHCTHKON BOAHBIX
pecypcoB JaHHOro peuHoro facceiina uiu pafioHa.

YCTOHYHBOCTh HOPMBl TOJOBOTO CTOKa OmNpefessercsd ABYMs yC-
JIOBHSIMH!

1) Kax cpedHssi MHOTOJeTHAS BeJUYHHA OHA MaJjo HJIH HOYTH He
H3MeHNUTCH, ec/H K MHOTOJeTHeMY psay Oyler npubaBieHo elie He-
CKOJIBKO JieT Habmaoaennil;
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2) siBasiercs QyHKuHef raaBHbIM 00pasoM KJAHMATHYeCKHX (ak-
TOPOB — OCAJIKOB M HCHapeHHs H MPHTOM HX CpeJHHX MHOTOJETHHX
BEJHUHH, KOTOpbie B CBOW OYepelb sIBJSKTCH YCTOHUMBLIMH KJIHMA-
THYECKAMH XapakTepucTHKaMu paiioHa nian 6accefina.

Hopwma rojoBoro ¢T0Ka MomeT BblpaxaThCsi B BHJe: CpeJHero ro-
JOBOTO pacxoja BoA Qo B M%/cex; cpeanero rogoBoro obrema croka
Wo B M3 cpenHero rofosoro moAyas croka Mg B 4/cex ¢ 1 km?;, cpel-
HETO TOJOBOTO ¢J0si Ao B MM, OTHECEHHOTO K miowalu Bogocbopa.

BripaxeHHas B BHIe cpeJHero rofoBOrO MolyJss croka My a/cex
¢ 1 Km? WIW cpeiHero rofioBoro ¢aost g MM HOpMa TOJOBOIO CTOKA,
KaK U ee KJIMMAaTHYECKHe cOCTaBJsiolHe — cpeiHue TOJORble OCaJKH
H HCNapeHue, — AOCTATOYHO NJAaBHO H3MEHSICTCA N0 TCPPUTOPHH U
noAfaercs KapTHPOBaHMK. JTO XOPOWO HIMIOCTPHpYeTcs KapToil
H30AuHul (npujioxenne XXV), u3 xotopoit BHAHO, UTO ofllee pac-
npenenenie HOpMB rojloBoro croka mo Teppuropun CCCP nmeer xa-
paKTep WIHPOTHON 30HAJABLHOCTH B PABHMHHBIX pailoHaX ¥ BepTHKAJb-
HOM 30HaJbHOCTH B IOpHBIX pailoHax. lloBbllennass HOpMa CTOKa
OTMEUaeTcsl Ha BO3BLIUEHHOCTAX PaBHHHHBIX TeppuTopHuil. B palloHax
OTpHIATeNbHBIX (OPM Defbeda HabMwOgaercs yMeHbIIEHHE HOPMEL
croka. HeckosbKo Hapywacress mmpoTHast 30HaJAbHOCTD HOPMBI OO0
Boro croka W nof BJadfnuneM banaruiickoro mopsi, Jlagoxckoro u
OnexcKoro o3ep.

B sabucumocTy oT Hajnunsg uHdoOpManMn o pexRHMe CTOKa peKH
HOpMa TOJOBOTO CTOKa BHIUHCASETCS:

a) Mo AaHHBIM HEIOCpeAcTBEHHHIX HabMOJeHHH Hall CTOKOM peKH
3a JIOCTATOYHO AJHTEIbHbIA nepuol, MO3BOAAIOIHA oNpefeInTh BeIH-
YHHY BOPMBI FOJIOBOTO CTOKA € 3aAAHIIOI TOYHOCTRI;

0) nyTeM IpHBeJeHH cpeIved BEJHYHHLI CTOKA, MOJYYeHHOH 3a
KOpOTKuil nepHof HalJioaeHuil, K MHOTOJeTHER opMe MO JJHHHOMY
pPsily peKH-aHaJora;

B) NpH NOJHOM OTCYTCTBUH HaOJM0NeHHHd — Ha OCHOBAHHM Xapak-
TEPHCTHK Cpe/inero rofioBoro CToKa, MOJYUYEHHBIX B pe3ynabraTe 0600-
LeHHst HaOMI0AeHni Ha IpYTHX peKax JaHHOTO paifona.

Coraacno ohnIHAABHLIM YKa3aHHUSIM [0 ONPEJCHEHHI0 DacueTHbIX
BCJIMYHH TOAOBOTO CTOKA DeK H e€ro BHYTDHIOJOBOTO pacnpeleseHus
(CH 371-67), npono/DKHTeNbHOCTD HepHofa HaOMIOAeHHH Ass onpe-
NeJleHHsl pacueTHOH HOPMEL TOJOBOTO CTOKa CUMTAeTCsl AOCTAaTOUHOH,
ec.1M OTHOCHTEJbHAs CpPefHsisi KBajpaTHuecKasi omuOKa BeJHYHHBI
€peJlHero rofloBoro cToKa 3a 3TOT NMepHoa HabaloJeHHH He NIpeBH-
maeT 5% . ITpu GOIBUINX 3HaueHHsX OTHOCHTEJbHOM CpelHell KBapa-
THYECKOH oWMOKH BeNIMUMHY cpelHero rof0BOTO CTOKa CJAEeAyeT mpH-
BECTH K MHOTOJIeTHEMY Nepuoay. Ecin HeBo3MOKIIO NPHBECTH CTOK
K MHOTOJIeTHeMY MepHOAY (HampHMep, INpH OTCYTCTBHMH peK-anaJjo-
roB), BMECTO HODMBL TOJOBOTO CTOKA AaeTcs CPeAHsisi €r0 BeJHYHHA
3a uUMewlHics nepuo HabaoJennd B YKa3biBaeTCsl €¢ OTHOCHTENb-
Hasl CpeliHssl KBaApaTHueckas ownbKa.

PaccMoTpuM mopsiiok pacuera BO BCeX aTHX CaAyuasXx.
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§ 3.1. PACYET HOPMBI TOOGBOIO CTOKA NPH HAJHWYHUH
DJINTEJbHBIX HABJWIEHHH

HopMa rogosoro cToka, Kak Besikasi cpefisisi apudMeTHyeckast Be-
JIMYMHA CTATHCTHUECKOTO Psjfa, MOXKeT ObiTh ompejedeHa No dop-
MyJie

N

Qe
QU oo +Qy_ Uy 1 3 .
Qon=— = v = Weer,  (3.1)
rae Qox — HOPMa TOAOBOrO cToKa; Q1, Qp, ..., Qn—1, Qx —Tron0BLIE

BEJIMUHHBI CTOKA 3a AJUTEIbLHBIA nepuoy (N Aer), IpH KOTOPOM jaJfib-
Helilllee yBeJWYeHHe psifa HaGMIOJeHUN He MeHdeT WJIH MaJdo MelsieT
CPeNHIOK apudMEeTHIECKYI0 BeTUUHHY (g v

BeneacTrie HEIOCTATOUHON AJMHHBEI QaKTHUeCKUX psIoB HAad.1101e-
HUIl HajJ TOJZOBBIM CTOKOM, KOTODBIE, Kak IpaBHJO, He MPEBEIIAIOT
60—80 ner u coctaBafior B ocHOBHOM 20—40 jeT, HopMa rof40BOTO
cTOKa, noJdyueHHass nmo dopmyne (3.1), oTjuuaeTcs OT HCTHHHOTO
cpeaHero sHauedust Qo npu N —- 00 Ha HEKOTOPYIO BEJIUUUHY Og ,

T. €.

Qon=Qpr =53¢, , (3.2)

n

rae Qon-— CpeiHss BeJHYHHa TOAOBOTO CTOKa 3a OrpaHUYeHHBIH
psx HaOmloneduli n feT, Og, — cPeAHss KBaipaTHuecKas owmnbka A-

JieTHell cpeaHeH.
Cor/iacHo TeopuH OWHKGOK, BelMUHHA Og , Ha KOTOPYIO OT/IMYa-

eTcd cpeliHee 3HauCHHe IoAOBOTO CTOKa 3a 71 JeT OT HCTHHHOH BelH-
YMHBI HOpMBI (o v 3a N Jer, npu N - 0o parHa

]—/%—, (3.3)

GQH ==
rie Og-— CcpefiHee KBajApaTHuecKoe OTKJIoHEHHe (oubra) eldHHU-
HBIX 3HAUYCHUH TOJ0BOTO CTOKAa Q; OT CPELHEro 3a 7 JieT HIH CpelHee
W3 CyMMBl KBaApaTOB OTK/JOHEHHH u/ICHOB psija TOJOBBIX BEJIHUHH
CTOKa (; OT HX cpefiHero 3HaueHus Qo n.

Onpenensiercst 6¢ no caexayioueit Gopmyae:
/) 2@ =) 54
* l/ (3.4)
— a—=1
JIsist cpaBHEHUst TOYHOCTH OMPEfe/ICHUsI HODMBL CTOKa PeK C pas-

JIMYHON BOAHOCTBIO MOJb3YIOTCSI OTHOCHTEJIbHBIM 3HAUEHHEM cpelHeH
KBajpaTHueckoil omuGku. Tak, Bhpakas og B NPOUEHTaX OT Qon,
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NOJYUHM OTHOCHTENBHYIO CPeJHIO KBAAPATHUCCKYIO OLIHMOKY HOPMBI
CTOKa, BLIYHUCTAEHHOMH 110 OrpaHUYEeHHOMY psAdy 7 JIeT,

. °Q °Q . 100C -
S QO”” - 100 = + QonVn T ° 100 =— 1 —V;LO/O’ (3.5)
o
roe C,= QQ -— KO3 (PUUUCHT BapHalHU psiia TONOBHIX BeJUUHH
tn

cToka 3a n Jer HaGmogenuil, OPHHATLIX 1Js1 ONpeeseHust HOPMBI
CTOKA.

Kozddunuent sapuanuu C, XapaxkrepusyeT kodebanus roJoBBIX
Be/JTUYHH CTOKa OTHOCHTENIbHO MX CpelHell BEeJUUYHHBLI H ONpefedsercs
HeTOCPeACTBEHHO N0 UMelolleMycs paay Halbmoaenui.

W3 dopmynn (3.5) Jerko ycranoeuTh HeoOGXOJHMOE YHCJO JIeT
HaOJII0fe U 1 7151 NOJAyUeHnsT HOPMbLI TOAOBOTO CTOKa ¢ 3aJallHOM
TOUHOCTHEO

=t (3.6)

CooTuowennus, Buipaxennble 3apucuMoctsmMu (3.5) u, (3.6), mpea-
cTamJenbl B gopme Tada. 3.1 u 3.2.

Tabauya 3.1

Benuuunn! cpepeii KBagpaTHYecKo# OMHOKH 0, Y, B 3aBHCHMOCTH OT yHCaa
YAeHOB PaAna 7 ¥ KoddpuuHenta Bapuaumu C, no dopmyiae (3.5)

n

Cp

2 5 10 20 40 60 80 100
0,10 7,1 4,5 3,2 2,2 1,6 1,3 1,1 1,0
0,15 | 10,6 6,7 4,7 3,4 2,4 1,9 1,7 1,5
0,20 | 14,2 8,9 6,4 4,5 3,2 2,6 2,2 2,0
0,25 | 17,8 11,1 7,8 5,6 4,0 3,2 2,8 2,5
0,30 | 21,2 13,4 9,5 6,7 4.8 3,9 3,4 3,0
0,40 | 28,3 17,8 12,6 8,9 6,3 5,3 4,5 4,0
0,50 | 35,4 22,2 15,8 11,2 7,9 6,4 35,6 5,0
0,60 42,5 25,8 19,0 13,4 9,5 7,8 6,7 6,0
070 | 496 | 312 | 2201 | 1507 | 1)t | 90 | 78| 70
0,80 | 56,7 35,6 25,3 17,9 12,7 10,3 8,9 8,0
0,90 ( 63,9 40,1 28.5 20,1 14,4 11,6 10,1 9,0
1,00 | 71,0 44,5 31,6 22,4 15,8 12,9 11,2 10,0
1,20 | 85,2 53,5 38,0 26,8 19,0 15,5 13,4 12,0
1,40 | 99,4 62,3 44,3 31,4 22,1 18,1 15,7 14,0

Kaxk nmoka3ssiBaeT Tala. 3.2, yem Gosbile Ko3pOUUHEHT BapHaldH,
TeM AJUHHee JHoJXKeH ObiTh pfAJ HaOAIOAeHUHE [Jis OnpeleseHHs
HODMBI ¢TOK@ 33/laHHOi TOYHOCTH.
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Ta6auya 3.2

HeoOxoanmoe yHCa0 wieHOB paga s g4s BHIYHCICHHS HOPMBL € 3aXaHHOM
TOYHOCTHIO Or Y mo dopmyse (3.6)

9 %
Cﬂ

+5,0 +6,0 +7,0 \ 48,0 l ~9,0 +£10,0
0,10 4 3 2 2 1 1
015 9 6 5 4 3 2
020 16 11 8 6 5 1
095 2 17 13 10 8 6
0,30 36 % 19 14 1 9
0740 64 o 33 25 20 16
0,50 100 69 50 39 31 25
0’60 144 9% 74 56 15 36
0,70 196 136 100 77 61 49
0,80 256 178 131 100 79 64
0,90 324 225 165 127 100 81
1,00 400 278 204 156 123 100

Hanpumep, J4J15 BRIMHCTEHHA HOPMDBI TOAOBOIO CTOKA C TOUHOCTBIO
+5% npu €,=0,15--0,25 pocrarouno uMers psig Habmofenni 10—
25 aer, a npu C,=0,50+-0,60 page naGmoOmenHli AOMKHBE OHITL
100—150 set. Ilpn o6b4HBIX psinax HaGMIOACHHH Hany rOJAOBHIM CTO-
KoM, He upesblitawiux 60 ner, u Gonbumux snavennsx C. (Gonee
0,7) Tpebyemasi TOUHOCTb HOPMBI TO0BOTO CTOKAa -+59% HELO0CTH-
xuma. Tak, npu C,=0,8+1,0 1 n=60 jer cpeguss KBaapaTHUCCKasl
omubka cocrapaser == (10—13) %.

Tlostomy moxuo ckasaTe, uto B pafionax c GogpmIUMH KoJaeba-
HHSMH TOAOBOTO CTOKa (3acywniupble paijionbl Kasaxcrara, 3aBoJ-
xbs, FOra ETC) nonsiTue o HopMe rofoBOro CToKa SABASETCS B HEKO-
TOPOi Mepe YCJIOBHBIM, a €e BeJMYdHa HeycTOHuuBoi. B memoM ke
i Sonpmest yact TeppuTopui CoBetckoro Coiosa ol nopmoii ro-
JOBOTO CTOKA NOHHMAeTCH CPealiee ero suayeHde NPH Taxoll N IuTeb-
HOCTH HAGJIONEHHOTO WJH YIJMHEHHOTo pAja, IPU KoTopol oHo #B-
JISIeTCsl I0CTATOYHO YCTOMYMBBIM JI/1s1 paKTHUYECKHX pacyeTos, T. €.
¢ omu6Koit ne Gosee =+ (5—10) %.

Cnenyer, omHako, HMETb B BMAY, UTO OWMOKa OpH HOJcCUeTe IO
¢opmyse (3.5) xapakrepusyeT Jullb TOYHOCTh MeToAd, 4 He (pak-
THYECKYIO OMHOKY B KazK/JOM KOHUKPETHOM CJayude pacyerd, H [04b-
soBanme stoli (opMysoff [ OHMEHKW TOYHOUTH YCTanHaBAuBaeMol
HOPMBI — 4HcTO opManbublii npueM. B, I'. Aiipeanos ormeqaer, 4o
CYLIECTBYIOI@E B PACYETHOH NPAKTUKE CTPEMJEH#e K YBEJHYeHUIO
AJTUTENLHOCTH Psijla 3a CueT JONOJHUTENbHBIY JeT JJ1s1 MOBBIIIEHHA
TOYHOCTH ONpeJe/eHHsT HOPMBI 0e3 yyera HUKJIHUECKHX KouaeOaHWi
npuHuunuanbHo HesepHo. IlpocToe yasuHeHHe paga BO MHOTHX CJay-
YasfX MOXET [Ja¥Ke CHH3UTDL TOYHOCTh OUPeReJCHHS HOP MBI
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Kpoue roro, BuiuHcaseMas o gopMynde (3.5) BeanunHa ouinbKH
Opn ABJSIETCS! CPEJHHM 3laueHneM MM olinOKol apudMernyeckoll ce-
pednusl, MakcuMasbHble OMIMOKH MOTYT B JBa-TPH pas3a NPEBLICHTD
cpemuiolo. Ho BepossTHOCTb Takux 0OoJbuinx owuGOK oueHb MaJa.
Hanpumep, BeposTHOCTD TOTO, 4To Hanbosbinasi omnbka He NpeBbICHT
+20,, paBua 95Y%, a BeposiTHOCTL HempeBbllcHHMs +2,bbo, cocra-
Baser 99Y%. Takum oOpasoM, NMpH 3aiaHHOM TOUHOCTH BBLIUHCJAEHHS
HOPMBI TOJ0BOTO cToKa 5%-Hasi MakcHMaabiiasl omubKa MOMKeT JO-
crurnyth 12—15%. Opnako Taxas owunbGKa MOXKET BCTPETHTLCS
B ofHOM cJydae u3 cra. HaulGogasuiell ommbka Oyzer rtorpaa, Korga
pacuerHbiii Psi COCTOHT M3 OJHOH MHOTOBOJHOH HJIM OJHON MaJo-
BOJHOH (basbl.

CunenoBartenbio, GakTHyeckas BeJMUYHHA OWIMGKH HOPMBI TOJO-
BOTO CTOKd4 CYLILECTBCHHO 3aBHCHUT He TOJBKO OT AJHHBI, HO H OT IIO-
JOMKEHHsT KoMeOI0MICrocs psifa HaGJ/I0AeHHl OTHOCHTENLHO IHMKJIOR
H3MeHEeHHs] BOJAHOCTH B TCUCHHE JJHTENbHOTO IepHoia. Yry6hl Ta-
paHTHpoBaTth TpeGyeMYI0 TOYHOCTH OMNPE/E/ICHAH HOpPMBI T'OJOBOTO
CTOKa, [TOMHUMO OICHKH CpPelHel KBajipaTuuecKol omnbke mo ¢op-
MmyJge (3.5), HeoGXOAHMO McCJel0BaTh IMKJIHYHOCTD KoseOaHus ro-
JOBOIO CTOKA, H B MHOTOJIETHEM psAy MOCHACAOBATCABHBIX JieT Ha-
Omopcnuil BeIGpaTh pelpe3eHTATHBHBIH pacyeTHbIH mepuoi. Bribop
pacueTHoro nepuosa paccMaTpHBaercs B § 3.2.

JInmn B TOM cAydae, KOrja MPOoAO/RKHTEALHOCTh HAGMIOAeHNH
Goaee B0-—60 ser, HOpMa TOZOBOTO CTOKA BBIYHUCJHAACTCH C YYETOM
BCETO psIaa.

Hpunep 8.1. Onperenurs HOPMY TOAOROTO croka p. Kamer y r. Ilepmu (F=
=168 000 £#2) no amamHelM Muoroserinux zHabmoneHuil ¢ 1881 mo 1958 r., BRMG-
uast TPH ROCCTAHORBJIEHHLX roita (1936, 1937 u 1954).

Pan naéaioienuit cocrasader 78 Jer, OH MOCTATOYEH JUISL OHpeJeJeHHsd MHO-
roferHeli WOpMbl KaK cPeiHCH ReJMuMHBI 34 Bech nepnod Habmiomenufi, Kpome
TOTO, aHaJu3HUDYs Becb NepHof Habmoneduit Ha p. Kame y r. Ilepmu (1881—
1958 rr.) no WHTErpaJbHOH KpHBOH OTKJOHEHHH roMOBOTO CTOKA OT MHOTOJIETHEro
cpejHero sHadeHns (cM. puc. 3.3), Mbl yGexjaemcs, UTO OH BKJIIOHAET 4YEThIpe
MOJINKEIX IMKJIZ KOJebaHIf rO10ROr0 cTOKa: TpH € Rep=10 ® ogun ¢ kcp=097.
Takoii NPOJAO/IKKTEIbHBIH NepHOl MOxeT OBITb HPHHAT B KauecTBe pacueTHOro,
a NYHKT HaGMIOfeHuH MOMET SIBJAATHCS ONOPHBIM.

Jast onpefene s HOPMHl rogoBoro croka p. Kamsl y r. Ilepmu Bocnosb-
3yemcs TaGauLUell TOAOBBIX MOJAyJAeH cToKa 3a Becb IepHox HadmoeHuin (cM.
taba 3.3 rpada 3).

CpenHee sHaueHue MOAYJS, I 1I0pMa, PaBIO

N
Y M,
M= T _ 70074 g 76 ajeerc ¢ 1 gu?
oNT N T 78 T -
CpelHssa KBajipaTHueckas OWINGKA yCTAHOBJAEHHON BeNHYHHH To QopMyJe
(3.5) coctaBasier C 0.19
Gy = e - 100 =——= - 100 = 2,20/
Y VN V78

(Cv — BLIYNCJACEO NMO psLy HaGIOMeHHI).
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Kax suano, omndka oy odeun mana u My=976 afcex ¢ | am? moxeT Ouiin
IpHHAT B KayecTse MHoronernefl Hopaul cToka p Kamsl y r. Ilepmu.

Belpasem nopmy rofosoro ctoxa p. Kamer y r ITepvu B Ipyrhix eguHHiax
n3MepeHHs.

Cpeanuft muoronernuil pacxon

78
2
1
= ———— == 3o
Qo o 1640 43/ cer,

H.au
Mo 976 - 168000
Qo= To05" — 1000

= 1640 w3 /cer.

Cpenunft MHOTONETHHI OOLEM TOJOBOIO CTOKA
Wy =1640 . 31,5 . 106 = 51,66 w3,
Cpeanuit vioronerstfi coil cToka ¢ peysoro Gaccefina
Yo=M; - 31,5 =9,76 - 31,5 =307 M.

§ 3.2. BBIBOP PACYETHOIO HEPHOJA [JJ1 ONPEJEJNEHUSA
HOPMBI CTOKA

Pacucrueiil nepsop ycraHaBaHBaeTcsi BO Bcex CJAyuasX, Koraa
NPOAOJKHTENBHOCTb HaOJI0JCHHI He mnpeBolinaer 50—60 aer. On
BKJIOUaeT HauGogabliee YUCIO0 3aKOUUYEHHBIX IHKIOB, COCTOSIIIHX H3
rpynm MHOTOBOAHBIX # MasOBOAHBIX Jer. [IpuHAMalorTcst BO BHHMA-

Z{x-1)

Z —
T 1 LM\
| | A

_2\[\! mE— AN
A\ | |

'5\”\/% a Suam

| ad I A
T WY (
| |
14 T 2 8§ 2 R § 8 2@ ¥R I B B
338 3 gg8 gegggeed R

Puc. 3.1, CyvumapHas KpuBas OTKIOHEHWH OT cepeanubl MOIYABHBIX Kosdduuned-
TOB rofvBoro croxka p. llemana y r. Cmanunuakait (C,=0,17) no K. Il. Bockpe-
CEHCKOMY.

HHe JHAbL OCHOBHBlE NPOJOMKHTENBNBIC IHKJIBL, DacIpoCTpaHsio-
uHecst Ha 00JbIUKE TepPUTODHN H GXBaThBAKUILIE Bce PeKH JaHHOI0
pafiona. ILlukanl HeG0abLIOR NPONOMKUTENbHOCTH (2—4 Topa), Ha-
KAaMLBAIOHECST Ha OCHOBHblC LHKJABL, He YuHThIBaOTCsl. HMekiio-
YaroTesl HemoJHbke LUKJABl, HMCIOHIHE TOJ6KO MUHOrOBOAHYIO HJH Ma-
JIOBOAHYIO (asy.
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Zi k-1)-a
S 1,30 725, 0,71 1,24] 0,85
(.25 :g o0 7,32 148 | 85 125T
2 120 2 A\
1,15
1 1,10 1 A‘\ \JA
" o) [ N /
0 a:‘olg a=o,;a\l
"‘42" X=0,99 o Y
0,95 - 1,08 -
; 100 P
-1 0,90 -1 |
1 100 ,
0.85 ) 0,93 ‘
O
-2 0.80 -2 = -
"\
0,75
_3 070 _3 L L LU L L et plrrygpyyedyg Lo st i ettt it a1ttt
' S 0w QBN e Vo Lo w9 LY Y Oy
5888885588888 8 B

0,65

Puc. 3.2. Cymmapras KpuBas OTKJOHEHHH OT CepefuHbl MOLYJIBbHBIX Ko3ddu-
LIHEHTOB rofosoro croka p. Oku y r. Opaa no B, T'. AnapesiHoBy.

Zbe-t)
Cy
8 S .
]\
‘ ¢ A
/\V'\Q'\ ,\7‘ / \ /

lrcp-‘ /, & 7“’¢=0,9f

N2

1880
1890
1900
1910
1920
1930
1940
1950
1960

Puc, 3.3. CoBmeniennble cymMapHble KPHBBIe OTK/JIOHEHHH OT ce-
PEIUHBl MONYJBHEIX KO3() QHLUHEHTOB TOJOBOrO CTOKA.

1 —p Kama —r. ITlepmb (C,=0,19), 2—p. Kama — c. Boxocruukoe (C,=
=0,22).




HccaenopaTh UMKAUYHOCTD KOJeGaHUA TOJOBOrO CTOKA TOH HJH
UHOIl peKH UM YCTAHABJHMBATL COOTBETCTBHUC KojgeCAHHA cTOKa pas-
JUYHBIX PeK KaKoro-iuGo pafioHa MOXKHO MO COBMCIUEHHBIM XpPOHO-
aoruyeckum rpaduxam. OAHAKO 3TH KasneHgapuble rpadHKU H3MEHe-
HUSL TONOBLIX BEJMUHH CTOKA He BcerAa JAOT NOCTATOYHO MONHOE
HIpelCcTaBjACHHE O HUKJIHYUECKHX KoJeGaHHAX CTOKa BCJEJLCTBHe Ha-
JUYUS MaJplX LHKAOB Ha of6leM (oHe MHOTOJETHUX KoJdeBaHHH
BoAHOCTH peK. UTobbl uaGerkaTh YKAa3aHHBIX HEJOCTATKOB, YACTO HC-
NOoMb3yIOTCA TrpadUKU CKOJbSAMIUX CPeJHUX BeJHYHH T0j0BOTO
CTOKA 34 KAaKOH-TO NIPOMEKYTOK BpeMeHH (rpauki No CKOJb3AUIUM
n-nerkaM). Takue rpaduku ycTpansioT BiAndHUe Pe3KHX KoaeHaHHA
B OT/eJbHble TOABI, HO G/arofiaps Criaa’KMBanui0 OLHOBPEMeHHO ae-
Ja10T Goslee Heollpe/le/eHHBIMH [PAHHIIBI PA3HHX ITHKJIOB KoJeGaHHA
BOJZHOCTH.

Bonee parasianoe npeacrasienue o HUKJAAX KoJeOaHUA TOJOBOTO
CTOKA [Ja0T TAK Ha3wlBa€Mble pPa3HOCTHHIE WHTerpaJibHble KPUBHIE
HJM CyMMapHble KDHBHIC OTK/OHEHHfi TGNOBHIX BEJUYHH CTOKA OT
CpefHero eroc 3HayeHUsl 3a Bechb NepHopn HabmomeHuit (puc. 3.1—
3.3). Dtu KpHBLIE Y06HBl TaKXKe U 0 BbIGopa pelpe3cHTATHBHOTO
pacyeTHOTo MepHOAd M3 IJIMHHOrO psigd HaGMIOZeHHH M AJAS ONeHKH
MOJIOKEHUA HMEIOIErocH CPaBHUTENBHO KOPOTKOrO paAa HaG.oje-
HHH OJHOH peKH OTHOCHTEJbHO IHKJAOB MU3MeHeHHMH BOJHOCTH B Te-
YeHHe JAJUTEJBHOrO MHOTOJIETHEro NePHOAd APYroll peKH-aHajaora.
Baarogaps sToMy HHTErpasibHEle KpHBbIE HALLTH IIMPOKOe HpHMeHe-
HHe B HCCJAeA0BAHUAX KoMeBaHUA U pacyerax ronoBoro croka. Crpo-
ATCA OHU A7 ONOPHHIX MYHKTOB Ha PeKaX-dHaJaoraxX ¢ TpOJLOJKH-
TeAbHOCThIO Babaogenuit He Menee 50 sert.

HHrTerpanpHble KpHBHE OTKJIOHEHHH TOJOBBIX BEJHUMH CTOKA OT
€ro cpefHero 3HAUCHUS CTPOATCHA B OTHOCHTEJIBHBIX BeJHYUHAX —
B MOAY/IbHBIX KO3 uuuenTax rogoporo croka. JIas moctpoeHus ta-
KOl KpHUBOIl MOCJCAOBATEAbHO CYMMHPYIOTCH OTKJIOHEHUS MOAYJb-
HEIX KO3(p@HIMEHTOB XPOHOJIOTHUECKOTO pAfd TOg0BOTO CTOKA OT UX

¢
CpeHero MHOTOJETHero 3HauyeHHs, paBHoro exuHune (X (k—1)].
1

. M Q
3nech MOayAbHBIH KO3 PUIHEHT B= —— HUJH R= ——.
Mo Qo
Tekyiue opAHHATH pA3HOCTHOH HHTErpaJbHON KPUBOH Ha KOHeI
{-Toro rojga oT Hadaga MOCTPOEHUS KPUBOH olpelensioTcs no dop-
Myse

.?.‘,(k —1)=f(. (3.7)

Tak Kak BeMUYHHBI MOAYJIBHEX KO3 UIHEHTOB 3aBUCAT OT CTe-
MeHd M3MEHYHBOCTH CTOKA B JAHHOM MNYHKTE, KoTopas XapaKTepH-
3yercs BeJHYHHOH Ko3(pduiHenra Bapuallui TOROBOTO CTOKA, TO NpPH
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CONOCTABJEHUH MHOrOJETHUX KoaeOaHHI CTOK4 pa3HBIX pPEK MO HX
HHTErPAJbHLIM KPUBBIM HCK/IIOYaeTcsl Bausuue C, U pasHOCTHBIC HH-
TerpaJibHble KpUBbIe CTPOATCA MO OpAMHATAM

t
§1]<k~1)
——— = 1 (¢). (3.7)

C 3Tofl UeTLI0 CTPOAICH COBMEUIeHHBIE KPHBBIE B OZHOM MAC-
wrabe,

Kak u Bcaxad WMHTCTpa/jbHAS KpPUBAA TO BPEMEHH, yKasaHIlas
KpuBag obaajgaer cJAexyioIUMH cBoicTBaMu. OTKiIoHeHHe CpeHero
3HAYCHHUA BEJUYHHBl (B JAHHOM CJyyae MOAYJILHOTO Kod(PQuidenra)
3a mioboit UHTepBaa BpEMEHH M JeT oT CpelHelo ero 3HayeHHsd 32
BeChb MHOroJeTHull nepuoj HalM0Ae NN, pABHOIO e/THHUIIE, XApaKTe-
pU3yeTcs TAHTEHCOM YIJIa HAKAOHA JHHUH, COSTHHSIOMEN TouKH na-
Ya/Ja M KOHILla HHTepBasia, K TOpPH3OHTaJdbHOA npaAmoi. Uucienxoe
3HayeHHe 3TOro OTKJ/JIOHEHHs oNpeicnasiercd OTHOIUeHneM paSHOCTH
KOHCYHOH H HAyajbloH OPAHHATHL 34 3TOT MHTEPBAJ K UHCAY JIeT M
B HHTepBale, T. e. 1o Gopmy.e

le—1
kep - 1=—""7—, (3.8)

m

tne lx U ly— KoHeyHasl ¥ HayaJbHAS OPAMHATHl HHTETpadbHOM KpH-
BO# A% paccMaTpiBaeMoOr0 OTpe3xka BPeMeHH; M — JHCJO JeT B HeM,

Ilepuon BpemeHH, NJ5S KOTOPOTO y4yacTOK HHTETpaJbHOI KpHBOH
MMeeT HakJIOH BBCDX OTHOCHTEJbHO TOPH3OHTAIBHOH JMHUH U 3HA-
yeHHe BeJHYMH Kop— | TOJ0XKHTENABHOE, COOTBETCTBYET MHOTOBO-
HO{ (paze HuKAA KoJeGaHH{ BOAHOCTH, a ICPHOJ, AJ5 KOoTOpPOTO yya-
CTOK KpUBOH HAKJOHEH BHU3 1 Rep— | UMeeT oTpHIlaTe/NbHOE 3HAYE-
HHE, COOTBETCTBYET MaJIOBOAHON (ase.

Heeneposanng K. I1. Bockpecenckoro, BbIHOJIHeHHbIG ¢ MOMOILbIO
HHTETpa/JbHBIX KPHBLIX, IOKA3BIBAIOT, YTO U3MEHEHHH BOJHOCTH peK
B pPasJuyHBIX pailoHax B pasHble Tojibl HeoAuHAKOBH. [loatomy mpu-
BecTH faHuble Habmogenuit Ha Bcex pekax Coserckoro Cowsa K of-
HOMY KaJleHTapHOMY TepHoiy HeBO3MoxkHo. HopMa rojpoBoro croxka
peK OTAeNbHBIX pafloHOB MOXKeT GLITh MoJydueHa TyTeM MpHBEACHUS
Ha6aofeHult Ha HUX K Haubojee JIHTCABHOMY HepHOAY H3 UYMCIa
HMEIUXCHA B 3TOM paloHe.

Ha ocuoBe comnocraBiaennsi MHOTOICTHHX KoJeQGanlil CTOKA B pas-
HBIX TIYHKTaX paccMaTpHBAaeMOro pafiOHa MOIYyT ObiTb BHIGpPaHBI
ONMOpPHBIE MOCTH A5 NpHBEIeHHHA CTOKA [10 BCEM NyHKTaM HalJiome-
HHl K DAacyeTHOMY MHOTOJEeTHEMY TepHony. B KauecTBe onopHbIX
NPHHUMAIOTCA HYHKTBI ¢ HagOoJee AJUTENLHBIMH 110 BO3MOXKIIOCTH
HelpephiBHLIMH H HATeKHBIMH HabAIOMeHUAMH, DAacOonoXeHHbIC Ha
pexax, ABIAIUXCA THIMYIBIMY AJF aHHOTO PAfioHd To BeJHYHHe
U XapakTepy KoJaebaHuil rogqoBoro CToKa.
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Has BoiGopa OMOPHBIX MYBKTOB IMOJABCPraioTCs aHaJH3y IIHTC-
rpagablbie KpUBble KoJeGaHH TOJ0BOTO CTOKA TeX CTBOPOB, JJIUTEIh-
HOCTb HaGaoZeHul Ha KOTopblX He MeHnee 20—30 neT B paftopax us-
GLITOYHOTO H JOCTATOYHOIO YBJAXKHCHUA U Oosee 30 geT B 3acyuriu-
BbIX padonax.

CpaBHeHHe MHOTOJ/IETHUX KOose0aHMH FOJOBOTO CTOKA B pasJHy-
HBIX TYHKTAX MOYET TIOKa3aTh, UYTO MEKIY €ro H3MeHEHHSIMH
HMEIOTCA MPHMEpHO MOCTOSIHHBIC COOTHOIIEHMSI, T. €. Ko/JeQaHus AB-
JAIOTCA CHHXPOHHBLIMH. B ApPYyruX cayyadx xosebauusd TOJBKO CHH-
thasHple, KOrAa HA pasHBIX PeKaX OJHOBPEMCHHO HAGJIOAAIOTCA O1U-
HakoBbie (asbl — MHOTOBOJHLIE HAH MAJOBOJHBIE, HO COOTHOLIEHHA
CpelHUX pacxonoB 3a 5TH (dassl MeHdwTCd. M HakoHell, MOKCET oka-
3aThCsd, YTO KOJICOAHMS CTOKA OJHOH TpYIIBl pex pafloHa HC COOT-
BETCTBYIOT H3MCHEHHIO BOJHOCTH JIPYIUX pek. B mepBHX IBYX cay-
yadgx BHIGMpacTCs OAMH OINOPHBIA MYHKT HA peKe, KOTOpasd MOMKET
CAYKHUTH AHAJAOTOM 77 JAPYTUX pek 3TOoro patoHa. B Tpetbem cay-
yae BHIOUpAeTCHd HECKOJbKO OIMOPHBIX IYHKTOB, KaXALIH H3 KO-
TOPLIX MOXKET CJAYKHTh AHANOIOM A APYTHX PEK OTAE/bHBIX TOT-
palonos.

OnopHble TyHKTH ¢ IJHTEIbHHMHU NEepHOJLAMH HaGawaeHuil, Ko-
TOPBIE UCIOJb30BAHBL /15 ONpeneIeHUs] MHOrOJeTHel 110pMbl rol10-
BOTO CTOKA B CTBOpPaX C KOPDOTKHUMH pSAAMH HalgmofeHul, MpuBo-
AATCA B TaGAuIaX CrnpaBOYHHKOB «Pecypchl MOBepXHOCTHBIX BOJ
CCCP». Martepuaspl HaGa01eHUI B OMOPHLIX CTBOPAX MOTYT ObITh
HCIIONBb30BAHH /151 BHGOPA PACUETHBIX MEePHOLOB.

PacuerHble nepuoasl AJ51 NMpHBELEeHHs TOJ0BOTO CTOKa K MHOTO-
JeTHEMY pfAny, KaK y&e YKa3bBaJoCh, BBIOHUPAIOTCH C MOMOIIbIO HH-
TEerpasbilblX pa3HOCTHLIX KPHBBIX, [IOCTPOCHHBIX A/ OMOPHBIX MYHK-
toB. Ecin B TOM nau uHOM pailoHe OTCYTCTBYIOT pPekH ¢ IJHUTE/b-
HBIMHM pAjaMH HaGJOneHHl, 00eclCUHBAOIUX ONlpejeneHHe HOpMbl
TOAOBOTO CTOKA C TpcOyeMoHl TOYHOCTBID, TO MpHBEIEHUE [edaeTCs]
no GoJee KOPOTKUM PANAM; IIpH 3TOM yKasplBaercs oliuGka 3a Mpu-
HATHIHA NCPHOS.

Hanomuum, 4To mpu CpaBHUTENbHO KODOTKHMX pATax Hab.110.1e-
HUI B OMOPHBIX NYHKTAX B PACYETHBIH EPUOJ BKJIOUAIOT JAHUWb [101-
HbIC LMKJbl KO.1eGaHHUsd BOJHOCTH pPexd (OAMH MJIH HecKOJbKO), Tak
Kaxk J06aBJgeHHe K IIOJAHbIM LHK/JIaM IIeCKOJbKHX MAaJ0BOTIHBIX H.JIH
MHOTOBOJHBIX J1CT MOMKeT, HeCMOTpS Ha Y/JHHEHHE DSAa, He YMCHD-
WHTh, 4 YBCJAMYUTL OWUOKY ONpefeseMoi HOpMbI TON0BOrO CTOKA.

Hedcuo BpipaKelnublc TpaHHIbl pPAcyeTHOro Ilepdola Ha HHTC-
IpagbHON KpUBOH, HANPUMED BCJI€ACTBUC HAJOKCHHUSA [HKTOB MaJol
TPOAOAKHUTETLHOCTH, YTOYHSAOTCA 10 KPUBBIM APYTHX PeK-aHaJgo0TOB
JaHHOTrO paioHa.

[TocTpoesue pa3HOCTHOM HHTErpajbHON KPHBOI FOJOBOrO CTOKA
M BBHIGOp pAacueTioro mepuoja Aas IpUBEAeHHs KOPOTKHX pALOB
K MHOroJeTHeli HOpMe pACCMAaTpHBAOTCA HA MNpHMepe p. Kawmbl
y r. [lepmun.
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[Ipunmep 8.2. UHTerpajbHasi KPHBAst OTKJAOHEHUS rOJOBOrO CTOKA OT CEPeflinbl
a1a p. Kamer y r. Ilepma mofTpoena 3a MHOTOJIETHHA MEpHOA HAGJIOAEHHIL
t
I(k—1)

1“—:[([) CBEJEHN!

T

C

(1881—1958 rr.). BuudAcJAeHHs OpAHHAT KDHBOH

B Taba, 3.3
Tabauya 3.3

Boluncienye opaHHAT PA3HOCTHOR HHTErpaJsHOd KPHBOH rofOBBIX MOJYJIBHBIX
koapduuuentos gas p. Kamel y r. Hepmn 3a nepuon 1881—1958 rr. -

4
¢
Tonosolt MoOAYIL k—1
N n/n lon c('lr%l(a M n/cjel’lc k= ﬁll— k-1 E(k— 1) 21:( )
c 1 Kt My 1 —
v

1 2 3 4 5 [4 7

0 1880 — — — 0 0

1 1881 10,1 1,03 0,03 0,03 0,16

2 1882 11,2 1,15 0,15 0,18 0,95

3 1883 9,18 0,94 —0,06 0,12 0,63

4 1884 9,70 0,99 —0,01 0,11 0,58

5 1885 9,00 0,92 —0,08 0,03 0,16
53 1933 7,50 0,77 —0,23 1,42 7,50
54 1934 8,28 0,85 —0,15 1,27 6,70
55 1935 9,65 0,99 —0,01 1,26 6,65
56 1936 (6,20) 0,64 —0,36 0,90 4,74
57 1937 {4,80) 0,49 | —0.51 0.39 | 206
58 1938 5,70 0,59 —0,4] —0,02 | —0,11
59 1939 8,40 0,86 —-0,14 | —0,16 | —0,84
60 1940 8,45 0.8 | —0.14 | —0.30 | —1.58
61 1941 8,82 0,90 | —0.10 | —0'40 | —2.10
62 1942 9,95 1,02 0,02 | —0,38 | —2,00
63 1943 12,0 1,23 0,23 { —0,15 { —0,79
64 1944 11,2 1,15 0,15 0,0 0,0
73 1953 7,98 0,82 —0,18 0,06 0,32
74 1954 (7,40) 0,76 —0,24 —0,18 —0,95
75 1955 9,60 0,98 —0,02 | —1,20 | —1,05
76 1956 8,50 0.87 0,13 | —1.32,] —1'68
77 1957 111 1,14 0,14 | —0,18 | —0,95
78 1958 11,5 1,18 0,18 0,0 0,0

Cymma 760,74 | 78 0
Mo=9,76
I

C moMomweo Kpusoit (cM. puc. 3.3) MOKHO BHUIEIATL YETHIPE MOJNHLIX IHK.IA
U3MCHCHUA BOLHOCTH, B TOM ukcae TpH u3 mux (1881—1913; 1914—1922; 1949--
1956 rr.} umerdT kep=1,0 u oxuu (1923—1941 rr.) kep=0,97 (taba. 3.4). Hubimi
C/I0BAMH, BOJLHOCTb Ka}I0i0 W3 3THX NEPUOJOB, BKJAIOUAIOWHUX MO.JIHbIE I{HK/ILI
KooefaH4s rPoZOBOTO CTOXa, P#BHA MAH OGAu3ka K Cpeduedl BoZHocTw p. Kambi
y r. Iepmu (My=9,76 a/cex ¢ 1 xn?) 3a Bech nepmoi mabmwiesuit 78 ner, Cue.
DOBaTe/NbHO, KAXKABIA H3 3TUX TEPHOZOB HJIH HECKOAbKO MOCAEI0BATENbHO OGBE-
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JHHEHHBIX B OZHH 0oJee THPOITOKHTEIBHHH Tepuold MOryT ObITh PHHATH B hade-
CTBe pACYETHHIX TEpHOIOB 1/ ONpelielcHHST HOPMHl I'OJOBOrO CTOKa.

Wnrterpanbuas pepas ToZOBOro cTokKa p. Kampr y r. IlepMu Moxer OuTb
HCOAL30BAHA /15 OUEHKH BOJZHOCTH Gofee KOPOTKHX NEPHOZOB HalmoaeHufl Haj
TOLOBHIM CTOKOM H ONpEeIeseHiisi MHOrOierTHell HOpMbl B JPYTHX NIYHKTaX Ha caMoW
p. KaMe i Ha pexax ee Gacceftia Boiure T, [Tepmu.

Majcex c 1 xm?

. |
— a) r _l’_1
mr i
g o l- =Ry g'zf-ﬂr—q —E—J J-4 4 — LT L
s L] ]
- s =
il i
10
-
.
= sl
5 I
Mepl=6.86 | ] —
—T F T o - —= T —
. — —] N —-ﬁ
. —
) |

Puc. 3.4. CoBMelleHHLle XPOHOJOTHYeCKue rpadukn KoneGaHufi roloBoro
CTOKAa.

a - p. Kama — 1. [lepMb; 6 — p. Kama — ¢. Bojocsuikoe.

HanpuMep, ana mpHBejedmss K MHOrOJeTHeMy IepHOLY TOZOBOroO CTOKAa Pex
B Gacceiine p. Bepxueii Kamsl MoryT GuiTh HcnoabsoBanbl RaGmonenus Ha p. Kame
y c. Boaocnnnkoro (F=9750 xm?) sa 29 ser (1930—1958 rr.). Jas uero HyXHO
OUEHWTL BORHOCTH 5TOTO OPPaHNUYEHHOTO PANAa W BO3MOXKIOCTE NPHHATHA CpeldHed
BeJHYHHE! TOZOBOTO CTOKA 32 STOT MEpHOM B KaueCTBe MHOroJeTHel HOpMbl. C 3ToH
HeJIBIO CTPOMTCS COBMEleHHAs PA3HOCTHAS HHTErpaibHAS KPHBAS FOZOBOTO CTOKZ
p. Kamur y c. Bonocuuugoro (cM. puc. 3.3) H XPOHOJOTHUECKAe TpadixH goneba-
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Tabauya 3.4

Bonnocts p. Kampt y r. Hlepmy no oTmenbHbiM LHKJAAM ¥ NepHOIaM
OTHOCHTEABHO MHOTOJdeTHEero nepyoxa 1881—1958 rr.

[epuon gabawone- OTKI0OHeHue OT
Yucao aer M CpelrHero MHOTOQ-
HuH, rr. cp kep ATHETO B Y,

1881—1913 33 9,8 1,00 0
.1914—22 9 9.8 1,00 0
1923—41 19 9.6 0.97 —3
194256 16 9.8 1,00 0
18811922 42 9.7 0.99 —1
1881—1941 61 97 0,99 —1
18811958 78 9.8 1,00 0
193058 29 9.2 0,94 —6
1930—41 12 8.1 0.83 —17

HHS TOROBOTO CTOKa B cTBOopax Y r. [lepmu u v c. Bosocusuxoro (puc. 3.4). Ha
060HX DHCYHKaX XOpPOLIO [POC/JSKHBAETCS CHHXPOHHOCTb KOJIEDaHHS TOJOBOTO
CTOKa B pacCMaTPHBAaeMbIX CTBOpaX, a Ha puc. 3.5 mokasana tecHas CBA3b Tojo-
BbIX MOJY/eHl CTCKa 3THX NYHKTOB, 4TO M2eT OCHOBAHHE CUHTATb OTMOPHBIA NYHKT

Mafcex ¢ fam?

r
10
1935
[«3
9 = J £
o
8
§ 9,76 0
3 7 qoo «
= o
S 6 r
3
Q
<

ol
7| 1982

7,30

g
/]
rd

3
5 6 7 8 9 10 1 12Mafeenctam?

e Nepms

Puc. 3.5. CBfisb TofoBeix Mozpyielt croka p. Kambl
y r. [TepMu u p. Kammt y ¢. Bosocunukoro (r=097).

r. IlepMb c pagoM Habmomexnit 78 nerT aHasoroM AJas cteopa c¢. Bosocuuukoe.

Ilo pausbiM pauHROrO psifia nabmopenufl y r. Ilepmu (eM. puc. 3.3 ¥ Taba. 3.4}
BunHO, yrTo NepHox 1930—1958 rr., B teyenue koToporo Beauch HabaloJenus
y ¢. BoaocHHUKOrO, BKJIIOWAST OfMH TMOJHHIH NUKA KonaeBapust BoZHOCTH (1942—
1956 rr.) u ToaLKO ManoBOJHYIO a3y BToporo uukra (1930—1941 rr.). Cpeznuit
Mo[LyibHb KospdunueRT moaHcro uukaa pased 1,00, a manoBogrol ¢aswt 0,83,
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49TO0 COOTBETCTBYET OTKJOHEHHIO cpeiHero croka 3a 1930—1941 rr. or
cpenueéi MHoroJerHed seanuunnl Ha 17%, wan B 2,9 pasa Goabllie cpefHed KBaj-
patuueckoll omnbgu (npu n=12 n C,=0,20). :
3a pech mepuopn Habmonesult y c¢. Boaocuuukoro (1930—1958 rr.) cpemruit

" MOLyJbHbIH Ko3(duuHeHT TofoBoro croka p, Kamnt y r. Ilepmu papen 094, 1. e
cpe/lHsa BeJHUMHA TOJOBOTO CTOKA 34 3TOT NepHOR B 29 JieT HHMKe MHOroseTH2M
HopMH Ha 6%. BTo MOKa3BiBAST, YTO TPH CPABHUTENLHO KODOTKHX palax Habalo-
JleHHH, KaK 3TO UMeeT MecTo B cTBOpe y . Boaocuuikoro (29 ner), Heobxonumo
co6.110aTb TpeGOBaiHe O BK/QUEHHH B PACYETHHIM HEPHOJ JHIIb MOJHHX IIUKJIOB,
KOTODblE MOXHO YCTAHOBUTL JIOCTOBEPHO IO MHTErPAa/fbHBIM KPHBBIM ONOPHEIX

TyHKTOB.

§ 3.3. PACYET HOPMBI roJJOBOIro CTOKA NPH HAJUYHH
KOPOTKHUX PAOOB HABJIOOEHHH

B npaxTuke pacyera HOPMEI FOOBOrO CTOKAa W BeJHYHH ero pas-
JUYHOH 00ecmeyeHHOCTH YaCcTO MPHUXOAUTCA UMETh JIEJI0 C KOPOTKUMH
pafamMu Habgi0feHull, MPORONIKUTENBHOCTE KOTOPHX He obecneuu-
BaeT MOJyueHHe pesyabrata ¢ TpebGyemo# TouHocThio (0>5%).
B 3Tux cayuyasix BeJHUHHA CPeJHETo TOAOBOTO CTOKA, MOJYYEHHAasd
MO HMEImEMYC KOPOTKOMY pfily, TPHBOAHTCA K pacyeTHOMY MHO-
rojeTHeMy nepuoxny. Pacyernuii mepuop BHOUpaercs mo pexaMm-aHa-
JoraM, KOTOpbHIE HUMEIOT AJHHHBIA pan HabmwoneHul, obGecneyusaln-
U TpeGyEeMyI0 TOYHOCTb, H KOJEOaHHA TOMAOBOTQ CTOKA, COOTBETCT-
BylOmue KoJeGaHuaAM €ro B PACUETHOM CTBOPE.

Ecau peka-asajor HnMeeT MpOROJXKHTEJIbHOCTh HaOMIONEHHI,
o6ecTeynBarIy0 JOMYCTHMYI0 TOUHOCTE HOPMH CTOK3 B pacyeTHOM
CTBOpE, TO pacueTHasi HOpMa CTOKa OMPEAE/IAETCS HEMOCpeqCTBEHHO
o HOpMe pekHu-aHaiora. B ppyrom cayuae Ana peku-aHaJora cTpo-
UTCH HHTErpasjbHasd KpHUBas H MO Hell yCTaHABIMBAETCHd PaCyeTHHIH
MepHOZ.

B xauyecTBe anHaJsIOrOB 4J4f pacueTHOM peKH HUJAH CTBOpa BHOHU-
paloTcd pacrososkennsle BOJIH3H BOAOCOOpH, 00JaAal0mue 30HaMb-
HOH OZHOPOAZHOCTBIO IO reorpaduUecKoMy H BBICOTHOMY IIOJIOXKEHHIO
¥ CXOACTBOM B OTHOLIEHHH (PAKTOPOB MOACTHJAIONIEH NOBEPXHOCTH
(ozepHoctu, 3abosoueHHocTH, penbeda, Xapaxkrepa MOYBO-TPYHTOB
H Ap.). YuuTHBaOTCA TaKkKe pa3Mephl BOAOCOODOB U HCKaMKEHHUE
eCTeCTBEHHOH BETHUMHBEI CTOKa (H3bATHE H COPOCH BOAHI).

I'naBueiM u nanbosee OODBEKTHBHLIM KpHUTEpHEM NPaBHJILHOCTH
BHIOOpa aHaJora ABJIAETCA HAJHUHE CHHXPOHHOCTH KonaebaHHH TORO-
BHIX PACXOLOB HJIM MOAYJel cTOKAa W J0OCTATOYHO HANCIKHOH Koppe-
AATHBHOM CBfI3H CTOKAa 33 rojbl OfHOBPEMEHHHX HabmofeHu# pac-
cMarpuBaeMoro Bogoctopa H ero ananora. COOTBETCTBHE MJIH CHH-
XPOHHOCTb KOJIe6AaBHH rOAOBOTO CTOKa B ABYX CTBOpaX IpoBepdAeTcd
MO COBMEIIEHHEIM XpOHOJOTHUECKUM rpaduram (cM. pHC. 3.4) uau
HHTErpaJbHbIM KpUBHIM (CM. pHC. 3.3).

[IpuBenenue psAXa K MHOTOJIETHEMY MepHOAY MOXKeT ObITb cae-
JIaHO MO YCTaHOBJIEHHON rpadHuecKodl WINM aHATHTHUECKOH 3aBHCH-
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MOCTH TOOBHIX BEJUUHH CTOKA peK ¢ XKOPOTKHM W AJAMHHBIM PAAAMHU
HaGJI0IeHUA.

HauGosiee pacnpoCTpaHeHHBIM CIIOCOOOM SBJISIETCH [TOCTPOCHHE
rpa)uyecKHX CBSI3eil ro0BBIX BEJHYUH CTOKA B ABYX paccMaTpuBae-
MBIX CTBOpaxX 3a IllepHOJ COBMeCTHhIX Halatogenusi (cM. puc. 3.5).
Taxue rpaduku [awT JOCTATOUHO HATJASAAHOE [IPEACTABJICHHE O TeC-
HOTe CBf3Y, 0GOCHOBAHHOCTH BHGOpP2a peKH-aHAJOrd U BUAE 3ABHCH-
MOCTH.

[TocTpoenue rpadukoB CBA3M TPOHU3BOIUTCA B TAKHX MacllTa-
6ax, 4yToObl JUHUA CBA3M [IPOX0OAMJA 110 YIJoM npumepHo 45°. (Idto
TOYTH BCerja AOCTHTAeTCd, eCad Ha TpaduK HAKJAAABBAKTCS TOUKU
rogoBHIX Mogyaell ctoka M B 4/cex ¢ 1 km?).

CBsI3M TOAOBBIX Be/JUUYUH CTOKA MOTYT GbITh HPAMOJHHEHHBIMH H
KpuBOJUHefinpIMH. KpHBo/IHHeHbIe CBA3W JOMYCTHMBL JHIIL B TeX
CIyyasix, KOrga OHH OOBACHAIOTCA He CJAYYaUHBIM PAacHoJoXKeHHeM
TOYEeK, 4 XapaKrTepoM Kose(aHHs IOJOBOTO CTOKA B ABYX CpABHHBAe-
MHX cTBOpax. [Las o60CHOBAHUA KPUBOJUHENHOH CBA3H HEOOGXOIHMO
HMeTh J0CTATOYHO GoJblloe yucao Toyek, He Medee 15—20. B Goab-
IIMHCTBe CJAyYaes YHCAO TOYeK OblBAeT HeNOCTATOYHHIM A% 3TOH
led, W MO3TOMY yalle BCETO NPUHUMAIOTCH TpAMOJHHERHbIC CBA3H.

Y HOB/IeTBOpUTEAbHAA TIPSIMOJIRHERHAs CBA3b MOXKeT OBITh NOJY-
yena faxe 110 BOCLMH-IECSITH TOJOBLIM pacXogaM IpH JOCTATOYHO
TECHOM pAacloJoXeHHH Touek 10 00e CTOPOHBI OT JIMHUH CBA3H U
HAJTHUMM B X COCTaBe TouYeK, GAU3KUX K WX CpejHeMy 3HAueHHio,
a 7aKkKe NIpH paBHOMEPHOM pachpeje/eHdH TOUCK IIo BCell aMmau-
TY € TOJAOBLIX BeJAMUHIl CTOKA 34 COBMECTHBIA nepuol HabaoacHHUIL.

[Tpu mepocTaToOuHOM KOTHYECTBE FOZOBLIX PaCXon0B (IATb—CeMb
i1 MEHbUIC) AR ToCTpoeHus rpadiKoB CBA3H IOMOJHUTEJNLHO HC-
MOJAB3YIOTCA Ce30HHBIE W CpeaHHe MeCHYHble BeJIMUUHLI CTOKa, XOTH
OHY, KaK NpaBH/J0, pacnosgarawtcs ¢ 6oasiiuM pas3épocoMm. aa Go-
Jec YBEPEHHOTo ONpejeseHHsI HalpapejeHUs JAUHHH CB3H HCIOAb-
3YIOTCH [EHTPH TAXKECTH PYI TOUeK, 2 TAKKE IIeHTp THAMXKECTH BCeX
TOYEK, yepe3d KOTOPEH NPOXOIHT NpsiMas CBA3H.

CBfI3b CUMTAETCA YJOBJAETBOPHTENBHON U MpHeMJEeMOH /15 Npak-
THYCCKHX PACYETOB, €CJAH OTK/IOHEHHUS 0OJbIIEH YaCTH TOUEK He mpe-
BolaoT 15% u kosdduuuent koppeasuun ux r >>0,7-+-0,8.

Bce 3aKoHOMepHble H He3aKOHOMepHbie OTK/JIOHEHHS, IIpeBbllai0-
imue 15%, nogaKHH OHTh DOBIACHEHL HA OCHOBE T'BAPOJOTHYECKOTO
aHaan3a.

Koaddunuenr xoppensiuuu r onpefenasercd no Gopmynae

r= 2 (yt — }’o) (xi _ xO) , (39)
l/E (¥: — ¥o)2 2 (x; — xo)?
HaAu
2lky =) (ke — 1) ,
r= - nC C ’ (3.9 )
vy vX
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rae Yi U X; — COOTBETCTBCHHBIE 3HAYEHH TOTOBOTO CTOKA pacCMa-
TPHBAEMBEIX PAJOB; Yo U Xo— CpefHue 3HaueHHSI FOTOBOrQ CTOKA Ka-
HKAOTo pAna; kx U By — MoayabHue Koadduruents TOZOBOTO CTOKA
B ONMOpPHOM u NpHBOAMMOM MNyHKTAX; Cux B Cpy — K0P HIIHEH T
BApHALIHH T'OJOBOTO CTOKa B 3THUX MYHKTAX 3a NMEPHOJ OJHOBPEMEH-
HbIX Ha6/IOAEHH 1 JIeT.

Beruncnenus k09pHUHEHTOB KOPpeTsiuid W oNpeieeHHe ypaB-
HeHHA KPHUBOH NpAMOH perpeccHu CBA3HW JABYX NepeMEeHHBIX CBOAATCH
B crenuansHyio tadauuy (raé.’a. 3.5).

[ps ATMHHBEIX PAAAX ONHOBpPEMEHHBIX HAGIIOICHHA H MaCCOBBIX
pacuerax xo3(QdHIHEHT KOppeaslHH uelecoobpasHo onpeae/airTh Ha
3JEKTPOHHBIX BEIYHCAHTEIbHEIX MAlUIHHAX.

Owmnbxa pacueTHOH HOPMBl TNOJOBOTQ CTOKA, MOJAYYEHHOA MyTeM
TIpHBeleHUsd KOPOTKOTO psia HaG/I0AeHHA K MHOTOJETHEMY MepuoLy
no rpaukam cBA3H, COCTOHT M3 OIUHOKM CpefHeH BeJWYMHB psia
gabaio/MeB1ii B ONOPHOM IIYHKTe HA DeKe-amajore M olUHOKH Koppe-
JSAIHH, BO3HHKAWOUICA BCJAEACTBHEe PACCCHBAHHA TOUEK Ha rpaduxe
CBSA3H.

CorgacHo TeopHu omu6GOK, cyMMapHas omubKa AJS TPHBOIHU-

MOro IMMyHKTa paBHA
3=/ c?—}—ag(’/o, (3.10

THe 03— OIIHGKA CpPeIHCHl BeJIHYHHBI H3 IVIHHHOrO pajga Habmome-
HHil B OMOPHOM ITyHKTE MPOAOJIKUTENbHOCTEIO N JleT, onpefenasevas
no gpopmyae (3.5); 02— ourHbka KOppeJsunH (CBA3H) CTOKA 3a le-
pPHO OHOBPEMeHHHX HAGIIOeHuH, papHas

C,V1—1r2
k23 5]
——-—-——m 1007/,. (3.11)

B dopmyne (3.11) C — xosdduunent Bapuanun rof0Boro cToxka

B [IPUBOIMMOM CTBOpe 34 Mepuol 0THOBpEeMEHHBIX HAOMI0IeH I 7 —
Ko dHumeHT KOppeasiuHH CBA3Y TOA0BOr0 CTOKa B 060HX CTBOpAX;
g — 9UCJO JeT 0JHOBpEeMEHHBIX HaGMIOAeI .

Unorpa npomonxkurebHOCTs HAGJMIONeHHH Ha DeKe-aHaJsore He-
JAOCTATOYHA ISl OMpele]eHHs HOPMBI CTOKA B pAaCyeTHOM CTBOpe
¢ TpeByeMOil TOYHOCTBIO WM Mepuon HabM0AeHHH B 060HX CTBOpaXx
He COBHAJAET Mo BpeMeHH. B 3THX ¢/lyyadax HOpPMY CTOKA DeKH-aHa-
Jora NpejiBapHTe bHO VTOUHAIOT HENOCPeACTBEHHO HJIH C yIJHHE-
HHeM psifia 1o ApYyrofl peke ¢ Gosee AJHHHBIM PSAOM Ha6.1I0CHHH,
KOTOpasi CJYKHT B CBOIO OYEpeNb peKolf-aHaloroM (OMOpPHBIM CTBO-
pom) ass mepsoro (HemocpeacTBeHHoro) aHansora. OmuOKa HOPMBEI
CTOKa, YCTAHOBJEHHOH ¢ MOMOLIBIO ABYX CBfA3eil, paBHA

52:

Y TTAT . (3.12)
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Tabauya 35

Onpenenenne KOPPeAATHBHOI CBA3W roRoBHX Moaydel ctoxa p. Maacc

8 ctBopax c¢. Kapranoabe u ¢. CocHOBcKOE

+
P 5 | % .o
o < S kel
* % T T T ! I 'X?,A 1 '—Z'a 9';;?
anf T g L300 e | s L ETRTRIAS
s3] 38| 0 f i i T sz +53*;:=<<}
B Y- B Sl B R B IR I IS KON
1 2 3 4 5 6 7 8 9 10 1
11934 | 0,54 | 1,69|—0,21|—0,06/0,044| 0,004 | 0,013} —0,27| 0,073
211935 | 0,29 | 0,97 |—0,46/—0,78/0,212] 0,609 | 0,358 —1,24| 1,540
3| 1936 | 0,26 | 0,94 |-—0,49%--0,81{0,240( 0,686 | 0,397 —1,30| 1,690
411949 10,85 | 1,656 0,10—0,10{0,010, 0,010 {—0,010; 0,00 0,000
18| 1963 | 0.77] "1,47] 0,02)-0,28/0,000| 0,076 |—0,006| —0,26| 0,068
19 | 1964 | 1,12¢ 2,58 0,37 0,83|0,137| 0,690 0,290 1,20| 1,440
Cymma 14,2 131,3 | 0 0 1,375 5,596 | 2,430 11,830
Cpepuee 0,75 1,75
TMoctpouunti  Koutpors A4 24, . A +Ayz:(A +Av)2.
OGuiuil KOHTPOJb Z(A + A )2 Zsz+2ZA Ay—,—ZAy.‘_
CpesHue KBapaTHIHEE OTKJIOHEHUS Ox U Ty
2 (x— x0)? _ 1/ 5,59 N
Iy — ——’TT ——1§——-——<0,5b.
_ 2 (Y — )2 ]/ 1375 .
gy = A B ==0,20.
Koadhduunent Koppeaauun
Dr—x) (=)  Hde-dy 2440 o

Ty =
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V 2 (x — x0)2 (y — %0)2 CE °*"°y -~ 19-056.0.28

kosdduunent perpeccuu
R 0,56

Xy

YpaBneHHe npsamoil perpeccun
xmoy x—xg=Rx/y(y—¥) x =164y 4 0,52,
yuno x  y—y=Ry[x{x—xg) y =0,41x —0,03,
Cpennas omuGKa ypaBHeHHs PerpeccHu
S.=0o, V1= r2=056}1—=082=0,31;
Sy =0, VT —=7r2=028YT =082 =0,16.
Beposinas omrnbka ko3 buLHeHTa KOPPEMaUHH

2 —
E,—=0674 ~=2 o674 L=982 _ (05

Vn V19

[pepenvuas owubra r == +4Er 3-0,20.

g L
=rX—=082 o5 =184 R, =r-L =082 555 =04l
y Sx



rje 03— OWHOKA KOPPeJSATHBHOH CBSI3H CTOKA B IIeDBOM K BTOpPOM
ONOPHBIX NYHKT4X, IOCASAOBATENhRO INPHHHMAEMAIX 38 aHAJOTH
NpHBOIHMOIQ NYHKTA, onpegenasieMas no (3.11).

B 3aBUCHMOCTH OT BHA4 CBSI3H, HCNOAB3YeMOH 1/si OpHBege-
HHS CPEeAHEero roJ0BOTO CTOK4 3a KOPOTKHH pax HaOAIIeHUH
K MHOTOJMeTHeH pacyeTHOH HOpMe, MOTYT BCTPETHThCS CAeAVIOIIHe
CAyda.

1. CBf3b NpAMOJHUHENHAS, NPOXOAUT 4Yepe3 Ha4yajlo KOOPAMHAT.
3anucelBaeTcs OHa TAKUM yDaBHEHHEM:

M[):aMoa, (3.13)

rae Mg 1 Mo, — MHOrOMIETHASL HOpMa TQJ0BOTO CTOKA pacCyeTHON
PeKU H peKH-aHaJjora.

Taxada cBA3p HMMeeT MecTO B CaAyuasix, Korga kKoJeGaHHA TOAO0-
BOTO cTOKa B OOGHX NYHKTaX NPUMEPHO OJHHAKOBBl M Koddduuu-
€HTH Bapuanup Hx OAu3kH Mexiv coboit. [Ipu 3TOoM pacyerHas
HOpMa TOZOBOIG CTOKA pPeKH C KODOTKHM psAIOM HaOJIONeHHi ompe-
fensercs no rpaduKy CBSA3W HEMOCPERCTRBEHHO MO HOPME CTOKA PeKu-
aHajora, MOJY4YeHHOH 34 BeCcb MHOTOJIETHUH NepHon HaGJIOAeHUH
WIH 32 YCTaHOBJIEHHBIi pacueTHRl mepHofi. BoccTaHaBAHBaTH Bee
TOI0Bbie BEJMUUHBL CTOK4, YTOOH 3aTeM NQIYYHTb 11O HUM CpejaHee
3HAYEHHEe, HET HeOOXOAUMOCTH, TaK KaK 3TO TIPUBEIeT K YBEIUULHHIO
OIIUOKH.

Pellith noCTaBjeHHYIO 3afauy B ITOM Ciydde MOXKHO TAKKe U
aHAJNUTHUECKH, IPUMEHHB TaK Ha3niBaeMblil cIocob Ko3(pdHIHeHTOB,
unn otHollenuil. Tak, noacraBus B ypaBrenue (3.13) BMecTo yriio-

cp

BOro XKo3(HullHeHTa @ OTHOLIEHHE ———, NOJY4HM
Mcp a
Mep
MD:MOHT . (3.14)
cpa

rie My— HOpMa TOJOBOTG CTOKa pacueTHoH pekH: Mpa—To Xe
peku-ananora, Mep— cpelssis BeJHUNHA TOROBOTG CTOKa 3a KOPOT-
Kuii nepuoy HabGmomeHuil mo pacueTHoH pexe; Mepa— TO XKe No
peKe-aHaJoTy.

[Mocnennsas dpopmyna MoxeT OHITb NpeAcTaBlIeHd B APYTOM BHAE

M,
My= ka” : (3.14')

rae R, — CpefHufl MOAYJAbHBHT KOI(QQHUHEHT 38 KOPOTKHA MEpHOL
- . o cpa
HaG/TIOICRHI 0 peKe-aHAJIOTY, PABHEIN —— .
0a
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2. Cef3b npsamonuHeHHas, HO JIMHUS CBSA3H HE IPOXOAUT uepes
HAYaJ0 KOOpJAHHAT, a OTCEKaeT HeKOTOPbilf OTPe30K & Ha OAHOH U3
ocelt koopAHHAT. 3alUCHIBACTCH OHA YPaBHEHHEM

My=aM,, + b. (3.15)

Cssi3b Buaa (3.15) oznavaer, UTO mpH Kako#-TO MAJOH BelHYHHE
roOBOro CTOKA OAHOH peKH HA APYToil peke B TeUEHHE BCEro 3TOrO
roga ctoka He Obio. Takue clayuau BCTpeyaioTCsl B 34CYULIHBBIX
paionax Kasaxcraua, 3aBoaxbes u gp. OO0DbsicHsETCS ITO TEM, UTO
B OU€Hb MaJIOBOJHBEIe TOJbl CTOK OTAEIbHBIX peK 3aJepXKHBAETCH
B pa300IUeHHBX I1JecaX ¥ B MHOIOUHCJICHHBIX IpyaaX-BOAOXPAHUIU-
II4X, CO3[aBAeMBIX B peuHol cucreMe. Ha HeKOTOpBIX peKax B TaKHe
MaNoBOJHbBIE I'Obl CTOK COBepuIeHHO orcyrcTByer. OObsACHARTCA 3TO
pasMepaMu BoIoCOOPOB, OUEHB TIIOCKUM penbedoM, HATHUHEM MeJ-
KHX, IepeCHXaI0IHX 03ep H mp.

CjrefoBaTeIbHO, TAKAS! CBA3b TOBOPHT O HeOJTMHAKOBBLIX KoJjeda-
HHAX TONOBOTO CTOKA M Pa3HbIX 3HAueHUAX Ko3()PHUHEHTOB BApHA-
uHy B oOoMX IYHKTaX. B sToM cayuae pacuerHas BENHYHMHA HOPMbI
rof0OBOI'0 CTOKA PCKH C KOPOTKUM pPAAOM HaOJIOIEHUH TaKXKe Ollpe-
Jefsercs HeNnocPeACTBEHHO 110 MHOTOJeTHeH HOpMC I'OOBOIO CTOKA
peKH-aHaJaord, NoJab3ysach rpapHKOM CBA3H.

Croco6 kKo3(pdHUHEeHTOB NpH CMEIIeHUH JUHHH CBA3H OTHOCH-
TeNbHO HAaualld KOOpAHHAT MOXKET N4aTh OMUOKY PACUCTHOH HOPMBI,
NOCKOJIBKY OH He YUHThiBAeT OTCeKaeMOoro otpeska b. Bennuuna
H 3HAK TaKOfl OmMOKM 34BHCAT OT BOJHOCTH KOpPOTKOTO Iepuona
HaOnogeHud W KoseDaHW# romgoBOoro CToKa pPaccMaTpUBaeMbIX
pex.

Hanpumep, ecan kos@dHiHeHT Bapuauny uag KoJedaHHe rofo-
BOTO CTOK4 B ONOPHOM NYHKTe OYAeT MeHbulc, YeM B PACUETHOM
CTBOPE, U KOPOTKHH Iepuonx HalOJIOAeHHH 0Ka3aJjcsd MHOIOBOJXHHIM,
UTO MOMKHO YCTaHOBHTBL IO peKe-aHaJsory, T0, NoJb3YSACh CIOCOOOM
KO3 HUIHEHTOB, INOJYYUM TNpeyBeldyueHde TPUBEIEHHOH HOPMBHL.
B ciyuae manoBogHoro Mepuoa NMpH TOM Ke COOTHOUIEHHH KO3(pdH-
IIUEHTOB BApHAUMM TOJAYYHM 34HHIKEHHOe 3HaueHHe paCYeTHOH
HopMH. Takoe coorHomnieHHe Ko03)QPUIIMEHTOB BapHALHH MOXKeT
HMETh MCCTO, KOT[a B KauecTBe peKH-aHaJora npHHAT 0oJabLIOH Bo-
AocBop, y KOTOpOTO Kos1e0aHHd TOAOBOIO CTOKA MeHee 3HAUNTENbHH,
ueM Ha MaJoM BofocGope pacueTHOH pexu. B cayuac Korfa pexa-
aHaJor HMeeT MaJbld BofgocGop ¢ GOAbImIHM KoseGaHHEM TOLOBOTO
CTOKa, ueM Ha BosbuieM BogoCHOpE PAaCYETHOH PeKH, TO NpPH MHOIO-
BOJHOM KODOTKOM IlepHofe, HaoDOpoT, MOJYUYUM 3aHHMKEHHOe 3Haye-
HUe NpHBeJeHHOH HOpPMBI, & IPH MaJOBOAHOM IEPHOAC —— 3aBhI-
urennHoe, BJlsgHHe cMelleHHs JHHUH CBA3H OTHOCHTENBHO Hauanaa
KOOPAMHAT HA BE&JIMUYMHY IIPUBEJCHHOII HOPMBl CTOKA IOKA3aHO Ha
puc. 3.6.
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3HauuTeibHaA pa3Huma B Ko3(PGhHIHeHTaX BapHaLHH T'OL0BOrO
CTOKa DACYeTHON peKH M peKH-aHalora, a TAKXKe pasHuud MeXIy
cpemgHell BeJIMUMHOM CTOKa 3a KOPOTKUH nepHomx HaGIIOgenHi U cpes-
Hefl MHoOTOJieTHefl (HOpMoOfl) MOXKeT CIYXKHTb NPUYHHOH GOJAbUINX
oK OOK NPUBEIEHUA CTOKA K MHOTOJCTHEH HOPMC,

M / m 1

F & 7
7

o

|
|
!
/! - A F
|

X

—

Mg
CUL7> cU CUa > CU

Puc. 3.6. Bansinue CMeCllienust JIMHHH CBA3H OTHOCHTENLHO Havya/a KOop-
JHMHAT HA BEJMYMHY HOPMBL CTOKA.

1 — daKTuueckas auuus cBsian (C, = C, a); 2 — AHHHS CBA3H, TPOXOAALAs HCpes

HAYAJO0 KOOPAMHAT (CP=C,D al-

Jlump B caywae, Korga BOTHOCTb KOPOTKOTO nepHofa OJH3Ka
K CpeaHell MHOTOJIETHel, U NpH pa3HBIX 3HAUEHHUAX KOYDOUUHEHTOB
BApHaUUHU TONOBOIO CTOKA B PACCMATPHBAEMBIX CTBOpaX pe3yJ/ibTaThi
npuBeneHus cnocoboM Ko3pduuuHeHTOB OYyAYyT HMeTh HeOOXOAUMYIO
TOYHOCTb.

3. Ilpy HaaWuuu napadjenbHeiXx HaOJOgeHHH B ABYX NYHKTax
B Teuenue 10—15 net ¥ Gosee u 3naueHHH KospduunenTa Koppeus-
UMK BEeJNHUMH TONOBOTO cTOKAa He meHee 0,8 mpuBejgeHUe CPelHEH Be-
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JUYUHBl KOPOTKOTO psga K MHOTOJIETHEMY HepHoLy MOXKeT OBITh
IMIPOU3BEIEHO IO YPpABHEHHIO PEIrpeCcChHH

My==Mep - r =2 (My, — Mep o), (3.16)

M

d

rae My,— HopMa rojaoBoro croka B a/cex ¢ 1 km? Mep— cpeanas
BeJIMUHHA TOJOBOTO CTOKA 3a KOPOTKHUI NepHo Hal.I0leHUll B 2/ceK
¢ 1 &M%, 03— cpemuuc KBajJpaTHYeCKHe OTKJOHEHWS TOLOBBIX MO-
myJeil HJIH pacXogoB; r — Ko3(QQHUIHEHT KOoppensinnu MeXIy 3Haue-
HHUSTMH TOZOBOTO CTOKA 3a IICPHOA NMapaJJcJbHbIX HaOI0IeHHN; a —
HHJEKC, O03Hauvalollufi, 4TO JaHHAas  XapaKTepHCTHKAa OTHOCUTCH
K peKe-aHaJory.

M B 9TOM Cayyac mpelBapuTeIbHO CTPOHTCS TpaduK CBIA3H LA
NOJTBEPHKeHUsT HaluuHg TEecHOM 3aBHCHUMOCTH TOJIOBHIX BEJHUHUIL
CTOKa B 0DOHX MYHKTax.

4, B oTaeabHBIX cy4asix TOYKH T'OAOBOIO CTOKA, HAHECCHHLIC Ha
rpaduk CBA3H, pacnoaraioTcs OKoJIo HeKoTopoi KpuBoil. Ecin nuve-
eTCsi OCHOBAHHe moJiaraTh, Ur0 KPHUBOJHHEHHas 3aBHCUMOCTbL fIB-
JseTcsl He CAyyYaiHbIM PACHOJIOMKEHHEM TOUeK, a OObACHAeTCH Xa-
paxkTepoM KogaebaHuii TOZOBOrO CTOKa B paccMaTpHBAeMBIX HMYHKTAX,
TO Takas CBSI3b MPHIIMMAETCs B KauecTBe pacyerHolt. ITonbsysce eio,
roA 3a TOOOM BOCCTAHABJHBAIOTCS BeJIMYUHBI TOAOBOIO CTOKAa 3a
Bech TOT NMEPHOJ, KOTJa He ObLI0 HaOJIONCHHH B PACueTHOM CTBOpe,
a 3aTeM IO YIJHHEHHOMY psIy, COCTOSIeMY M3 HaOJIOAEHHBIX W
BOCCTAHOBJ/ICHHBIX Be/JHUHUH, OllpeaeseTcss CPeIHsA MHOIOJETHAS Be-
JU{UKHHA, HJIH HOPMA, TOJ0BOrO CTOKA.

5. B yactHOoM, HO uepelKo BCTpcyamwolleMcsl cjdydyae, Korjga Ha
pCKe-aHasore cpefHie 3HAYCHUS CTOKA 33 KOPOTKHH U AJUHHBIA Ie-
pHOAbl OAWHAKOBLI, NPHBEICHHE K HOpMe MOJKET 1€ BhIIOJIHATLCH,
ub0 HE3aBHCHMO OT TOrO, KAKOH BHI HMeeT CBS3b MEHKAY BeJHUH-
HaMi CTOKAa 00eHX pex, CPEiMss BeluudHa CTOKA, NOJAYUelllaf Ho
pACUeTHOH pexe 3a KOPOTKHH NepHoJ, He HU3MeHHTCs. ITa CpepHds
BeJUYHHA MPHHHMAETCS B KayeCcTBE pacyeTHOH HODMBI /S paccMar-
pPHBAaeMOH pexH, ec/d, KOHEUHO, aHAJOT YAO0BJeTBOpAeT BCeM Tpebo-
BAHUAM H CBf3b TOAOBBIX BEJHYHH CTOKA JOCTATOYHO TECHASL.

6. B cayuae korma B gaHHOM ¢H3uKO-reorpauueckoM padioHe
He HMEeTCs HH OJQHOro OMODPHOTrO TYHKTA C AJUHHLIM DSIOM HaO/I0-
JeHUfl Haj CTOKOM, NpUBeAEHHe KOPOTKOI'O pAAA K MHOTOJETHeH
HOpMe MOXeT ObiTh BBIIOJHEHO HO CBSI3H TOJI0BOTO CTOKA C MeTeo-
PO.IOTHYECKHMHU 3/1eMeHTaMHi. B kaucctBe OCHOBHLIX MeTeOpOJIOruie-
CKHX 3/J€MEHTOB /151 IIOCTPOCHHA Ipa(PUuKos CBA3H, NPUTOAHLIX OJid
yIJHUEHHST KOPOTKHX p#1oB HabamoTeHnll Had cTOKoM, lanbosce
1eJccoo0pasio  HCNoAB30BATh OCAJTKH HIH  AeQUIHUT BJAKHOCTH.
Cxcma nocTpocHHs rpadMKOB CB3H W UCNGCAB3OBAHHSA WX A1 YAJIH-
lleHHs PALOB IOI0BOro CTOKA B 3TOM cayuae Oy1eT aHAJOrCHYHaA Mo-
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CTPOEHHIO Tpa(UKOB cBA3M MOAYJCH CTOKA pacyeTHOH peKH H peKu-
aHanora. TOYHOCTb pe3ynbTaToB OOBIYHO NOJyYaeTcsd HUMKC, 4eM TPH
yBsA3Ke CTOKAa IBYX GaccefHOB, PACNOJOMKEHHBIX B OJHOPOIHBIX (PH-
3UKO-reorpadHyecKuX ycJIoBUAX.

IlpuMepnl onpefeseHnss HOPMBI CTOKA IIPH KOPOTKHX psigax Ha-
OJIOfeHHI pACCMAaTPUBAIOTCS! HUKe.

I[Tpumep 3.5. B npumepe 3.2 mo MHOroJeTnuM HabmojeHuaM Ha p. Kame
y r. [lepMn yCTaHOBJICHDI IHK/Ib KOJICOAHWS TOAOBOIO CTOKA M PacueTHbIE TMCPHOTHL,
KOTOpLIe MOTYT OHTL HCMOJ530BAHBI A TPHBCJACHHS CPEefHMX BCJIHYIH IOJOBOTO
CTOKA h MIIOTOJMETIENl HOPME JIpH OTpaHHUElHHX Habmopenuax. Oupeleauy HOpMY
roJoBoro ¢toka p. Kamni y ¢ Bosocsunkoro no Haaogenusns sa 29 jer (1930—
1958 rr.).

s pacyeToR vemonb3yev waTepHasbl mpaMepa 3.2.

Us radéa. 3.4 puano, uto nepuon 1930—1958 rr. xapakTepH3yeTcs MOILYJTBHLIM
KO3 bHULEHTCM £¢p=0,94 H BEIIOWaeT OAMH MOJHMIA LHMKJ KoncGaHust TOLOBOTO
crora (1942—1956 rr.) ¢ kcp=1,0 1 manosoanywo ¢asy sroporo umkia (1930—
1941 rr) ¢ k¢, =0,83.

B nanpoM ciyvyac MOXKHO HCIOJB30BATh JIBA BapHalTa OPHBEIEHHS K MHOTO-
JeTHEMY MEPHOAY:

1} 3a HopMy rojoBOro cTokha y c. BOJIOCHHIKOro WpHHATL CpeJHee 3HaueHHe
cToKa 34 15-yetumit nepuon (1942—1956 rr.), KOTOpHI BKAIOUAET TOJHBIH [HKI
xoneBanuft cToka ¢ Rep=1,0;

2) ycTaHOBHTbL HOpMY rojoBoro cToka p. Kametr y c. Bosocunukoro mo mio-
ronetHeli HopMe p. Kavw v r. [lepun ¢ nomomen rpaduka cBA3H roZOBLIX MOIY-
Jef CToKa, MOCTPOEHHOTO 3a MEePHO) Mmapasienbiibix nabmoaennit (1930—1958 rr.)
B 000HX CTBOPZX.

Pacemorpum s1opo#t BapJant

CpegHss Besuunna rogosoro croxa p. KaMwu y ¢, Bosochuukoro 3a mepuni
1930—1958 rr. (Ta6a. 3.6) paeHa

Mep— 1 — 199,04

—IYE / 2
55 % 6,86 4/cex ¢ 1 wm2.

Kosddupuent sapuauiy roIosBoro CTOKAa B 3TOM CTBOPE, BHIUMCACHHBIH IO
29-netneMy pany,

>(k—1)2 1377 ‘
Cp= = =) % 0,22.

Cpennsst geaaparuvecsass omubka 29-meTHe#l cpenlell BeJHYHHB! cOCTapaser

100C,  100.0,22
10 V28

Sp— == 40y,

Kak Euano, cpeindst KBaZpaTHueckas olIMOKA He BEJHKA H He BBIXOJAMT 32
npeJlensl JI0MyCTEMOH TOUHOCTH; (OPMaNbHO CpeIHss BeJIHUHHA TOJOBOTO CTOKA
3a eprop 1930—1958 rr., paBuca 6,86 4/cex ¢ 1 km?, MoXeT 6bl1b NPHHATA B Ka-
qecTBE MHOrosieTHed HOpMEL O/UIako, KakK YCTAHOBJEHO BBIE MO0 MIIOTOJETHEMY
psaay y r Hepmu (em. taba. 3.4), mepuos 1930—1958 rr., npeicTan/icnHbIA OXHEM
MOMHLIV IHKJIOM -‘KOJeGaHUs BONHOCTH H TOJALKO MasNoBOJHOH (asofl BTOPOTo
ILK/1a, HMeeT BOAHOCTh Hixke cpepHelt Ha 6% (kep=0,94) u He MomeT OLITh Tpil-
HAT B KaucCTBe PENpe3eHTaTHBHOTO pacueTHOro mepHoja.
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Tabauya 3.6

Fonoseie Mopynu croka p. Kambi B cteopax y r. Ilepmu (F=169 000 xn?)
u y ¢ Bonocuuukoro (F=9750 x#%) 3a nepHox oJHOBpPEeMeHHbIX HaGni0eHHI
1930—1958 rr.

M afcex ¢ 1 wm? M ajcex ¢ 1 gu?

Y ‘N ;

n/n Fax °,;,}3§32°‘ r. Mepus | O/ o ¢. Bonocuuuxoe | r. [Tepmb
1 1930 8,50 11,2 16 1945 6,29 7,63
2 1931 6,60 7,99 17 1946 7,46 9,82
3 1932 7,41 10,0 18 1947 8,96 10,8
4 1933 5,51 7,40 19 1948 8,64 11,6
5 1934 5,95 8,05 20 1949 6,91 9,76
6 1935 9,25 9,35 21 1950 8,74 12,2
7 1936 5,05 6,16 22 1951 5,39 7,76
8 1937 3,92 6,69 23 1952 5,13 8,70
9 1938 4,72 5,73 24 1953 5,38 7,81

10 1939 6,36 8,40 25 1954 4,70 (7,40)

11 1940 6,66 8,34 26 1955 6,68 9,58

12 1941 7,05 8,58 27 1956 6,79 8,51

13 1942 7,19 9,76 28 1957 7,16 11,1

14 1943 8,29 11,8 29 1958 9,33 11,5

15 1944 9,01 11,0

Cpe it 6,86 9,20

[Ipusenenne cpenBejl seauynnm rofosoro cToka p. Kamel v c¢. BosocnHukoro
K MHOTOJeTHEH HOPMe BLUIOJHHM MO GCHOPHOMY CTBOpY-aHanory Ha p. Kame
y T. [lepmu, rae umeloTcs #€abmiogenys 3a 78 JneT.

Lns sToro 3a mepuon omHoBpeMeiiblx Habaiomenni (1930—1958 rr.j moct-
poen TpadMK CBA3H TOAOBBIX MonyJelt cToKa ofoux crBopoB (cM. Taba. 3,05,
puc, 3.5). Coasp mpiMonuzefizas ¥ gocratoyno Tecaas. Ot obuiero pacnoaoxe-
HMA BceX TOUEK 3HAUHTENbID OTKACMATCA JHWb Toukd 1935 u 1952 rr. Ilpa-
YHHY 3TOr0 OTK/ACHEHHS HYXHO HMCKaTh B HCXOAHBIX JaHHBIX WIH B anoManud
BOXHOCTH 3THX JeT B Ipenenax Gaccefrra p. KawmbL

Kosd$uiuenT Koppensiiiiy CBS3u ROCTATOYHO BHICOKMH u pasen 0,97,

Henocpencreerdo mo Hopme croka p. Kamer y r. Ilepmu, pasuoil 9,76 4/cex
¢ | xu?, ¢ rpadtka cBs3n (cM. puc. 3.5) cHATA MHOTOJMETHSIA HOpMa TGAOBOTO
croka p. Kamer y ¢. Bonocaunkoro. Ona okasanach paBnoit 7,30 4/cex ¢ 1 xad,
T. e, ua 0,44 afcex ¢ 1 kM2, usu Ha 6%, Goablue CPEIHETo SHAUEHHS 32 NEPHOA
HerlocpeACTBeHHHBIX nabaiogenui 1930—1958 rr.

Cpennsis KBanpaTuueckast oltu0Ka NpHBeJeHHOI HOPMLI CTOKA, ONpejeliseMas
no ¢opmyae (3.10), parua .

c=) oz =V 222+ 1,1° = 2,50,.

3xech Of — CpeaHsas KBaipaTuieckasi olluOKa MHOTOMETHENl HODMBI B ONGPHOM
creope y I. [lepmu 3a 78 ner, paBuas

100C .
o=t = 2O 900y

VT V78
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Oy — OIHOKa CBSA3H 3a TepHol OJHOBPEMEHHLIX HAOMIONEHHH M B OGOMX CTBOpAX,
paBHasg

C,Vi—r2 100 - 0,22 YT — 0,072
gg=—-—-2— " . 100= ==1,19/,.
l/ Ny l/ 29

Takum ofpasom, B KauecTBe pacueTHOH MHOTOJIeTHEH HOPMH TOJOBOTO CTOKA
p. Kamet y c. Bogochuuugoro rnpHHEMAaeTcs BeJdUdHa, TMPHUBEIEHHAsT K MHOTOJET-
HeMy TepHony, pasnas 7,30 4/cex ¢ 1 xm?, unm Qo=712 m¥/cex. Cpennas kpaj-
paTHueckas OIHGKA 3TOH BeJIHUHHH cocTasaser 2,5%.

Mpumep 34. Onpenenuts HOPMY TOJOBOTG CTOKa p. YHXu y r. Mantyposo
u p. Heu y n. Bycnaeso npu KopoTKHX pAgax HaGMOJeHHH, HCIOAL3YS 1715 3TOrO
pas3IHUHBIE MPHEME! [P HBE/EHHSL.

Hmeerca 18-netnufi psag rabmomenuit mag croxom (¢ 1949 mo 1966 r.) na
P. Yuxe y r. Mauryposo u 33-nerHuii psanx Hamomenuit max crokom (¢ 1934
no 1966 r.) na p Hee y 1. Bycaaeso.

Tabauya 3.7
NMoncuer koadpHuHenTa BapHauHu roJ0BOro crokKa p. Yuxu y r. Manryposo
F=16 200 xmn?
b1 g
e M afcex | M B yOmB, 2 g‘ ;—
n/n Foz c 1 xx® | nopsixe k (k=1 4
+ — 8l
I
Q
1 1949 6,02 16,1 1,82 0,82 0,674 3,8
2 1950 6,91 12,7 1,44 0,44 0,194 9,2
3 1951 6,54 10,6 1,21 0,21 0,044 | 15
4 1952 16,1 10,4 1,18 0,18 0,032 | 20
5 1953 12,7 10,2 1,16 0,16 0,026 | 25
6 1954 9,63 9,81 1,11 0,11 0,012 | 31,0
7 1955 10,2 9,63 1,09 0,09 0,008 3,6
8 1956 9,32 9,32 1,06 0,06 0,004 | 42
9 1957 10,4 9,20 1,05 0,05 0,002 | 47
10 1958 10,6 8,83 1,00 0 0,0 53
11 1959 7,35 8,52 0,96 0,04 0,002 | 58
12 1960 4,80 7,35 0,83 0,17 0,029 | 64
13 1961 8,83 6,91 0,78 0,22 0,048 | 69
14 1962 8,52 6,54 0,74 0,26 0,068 | 74
15 1963 6,36 6,36 0,72 0,28 0,079 | 80
16 1964 5,58 6,02 0,68 0,32 0,102 | 85
17 1965 9,20 5,58 0,63 0,37 0,137 {91
18 1966 9,81 4,80 0,54 0,46 0,212 | 96
Cymma 158,87 18 0 1,673
My=28283
: (k-2 ¢/ 1613
C’(}: ’—'——nT]‘.— — / T —0,31
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Cpennsst BeJHMUHHA TOJOBOTO CTOKa [0 MaTepHalaM HENOCPeICTBeHHBIX Ha-
6II00EeHHI COCTaBAseT:

p. ¥Yaxa y r. Mautyposo

M, — 15fé87 883 afcex ¢ 1 kae,
p. Hea y 1. Bycnaeso
263,1

n= 33 =196 afcex ¢ 1 ka2,

KosdduuuenTs BapHaguH 4 CpelHHe KBajpaTHuecKHe OIIHOKH, BhUUCJCHHHIE
no ¢opmynam (4.1) u (3.5), cooTBerctBenno pamHbi: C,=0,31, 0. 1—0%/91‘??& =
=75%, C»=0,29, 6,= 13&9*'—22=5,0'°/0 (cm. Taba 37 u 3.8).

Hdna creopa r. ManTypoBo Ha p, Yume ommu€Ka On BLIXOLHT 3a Npeedaut
NOMYCTHMBIX H Tpebyerca yiiuEenue 18-metHero psina nabmiofenuii. Hag p. Hen
y 1. Bycnaeso pap nabmopenvit B 33 rojga JocTaTodyed JAns onpefieJeHHs HOPMEL,
TaK Kak 0n=5Y nonycruma.

Ho p. Hea Momer GHTL MCNONb30BaHA B KauecTBe aHaiora AA8 YAJAHHEHUS
Gosiee KOPOTKUX PAJOB HaO/IONEHHH Ha ApYyrux pekax Gaccefina p. YHMKH, IO3TOMY
HeoOXOAHMO OIEHUTH, BogHocTh nepuona 1934—1966 rr. mo omopHOMY MYHKTY.

Ta6auya 3.8

Honcyer koaddunuenra BapHaniy H aCHMMETPUH roaoBoro croka p. Heu
y A. Bycnaeso F=5700 xm?

B—1 2
M g
N M —_— 3
ron M“;K B yOus. k (F—12 | (k—1)° cfi
n/a clwa nopsaKe Ble
N I
Q,
111934 6,75 14,5 1,8110,8 0,65 0,5 2,1
211935 7,86 13,4 1,67 | 0,67 0,45 0,30 5,1
31 1936 8,21 11,4 1,43 1 0,43 0,18 0,08 8,1
32| 1965 | 8,23 | 5,28 | 066  |0,34| 0,116 | ~0,03 |95
33| 1966 | 10,4 4.69 | 0,59 0,41 | 0,168 | —0,069 | 98
Cymma 263,1 33 0 2,664 0,791
M0=7,96
_ 2
Cw:‘/‘_Z_Q’i___l_)_:(),gg,
n
_ Xk—1)
“T e T
Cy
GM:VF - 100 =15,09/y
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B kauecTBe omopHOro mymKTa-anagora fast ABYX PACCMATPHBAEMEX CTBOPOB
MOXET CIYXKHTh CTBOP y T. Maxapbesa Ha p. VHKe, rae BeIyTcs HaG/IOZEHHA
HaJ CTOKOM u psAn HaGmojennii cocraBaser 71 rox (¢ 1896 mo 1966 r.).

Hopma rogosoro ctoka y r. Makapresa pasna 8,49 a/cex c | xm?, Kosddu-
uueo;n Bapuanuu C,=0,28, epeanss KpafpaTHuecKas oWHGKA HOPMbI COCTABJsIET
33%.

t
;(K—l)‘
¢y

4 ' N\

o
™
AT
>
lrerl

r_——

-8

1900
1910
1920
1930
1940
1950
1960

Puc. 3.7. CoBmelnennble cyMMapHEle KpHBbie OTKAOHEHHl OT
CcepefAHHBEl MOAYJIbHBIX KO3(@HUHEeHTOB rOXOBOrO CTOKa,

{~—p. ¥Yuma—r. Makapbes (C,=028), 2—p. Yuxa— . Manry-
poso (C,=0,31), 3 —p. Hes — &. Bycaaeso (C,=0.29).

Ha puc. 3.7 npefcTaBiens! coBMelieHHbIE HHTErpaibHbIE KPHBHIE COLGBONO
CTOKa, OpPAKHATH KOTOPBIX BHIUMCJEHH 1o MaTepuaiaM HaOMIOAeNufi B Tpex pac-
CMaTpHBaeMpix crBepax (raba. 3.9, 3.10, 3.11; em. npumep 3.2, ta6a. 3.3.). Ouu
CBHACTENLCTBYIOT O XOpOWe(i CHHXPOHHOCTH KoJeGaHuit rojOBOT0 CTOKa B STH®
CTBOpaXx.

[Tepuon nabmopenuit na p. Yuxe y r. MakapeeBa BKIIOUAET yeTHpe MHOMHBIX
LUK/a KoMeGanusi BOAHOCTH, M Becb Daa Habmiofenmit B aToM ctBope (71 Troil)
MoXeT ObiTh MpUHAT [As1 yCTAHOBJEHHS MHOrOJeTHell HOpmh. Ha6miogenns
y r. MantypoBa (1949—1966 rr.) BKIIoualoT OfHH MOJHBE HMKI KojeGarHS Bojl-
HOCTH, KOHEn MAJOBOANON (askl BTOPOTG UME/AA H HAualQ MHOroBoAHON dass
Tpetbere uukaa. CpeaHsa BOAHOCTL 3a Bech 3ToT mepuoi (18 ner), onenenuas
no creopy y r. Makapeesa, cocraBasger 1,09, T. e. ma 9% Bblime MHOTOMETHSH
Hopwmer. Cpeanss BogHocTs p. Hen y 1. ByciaeBo 3a mepuop 1934--1966 rr. xapak-
TepHayetcss kep=0,97, T. e, ToNEKO Ha 3Y HHKe cpeaHelt MHOTOJMeTHER BeJHUHHEL
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T&6Auua 3.9

Boiuncjenne OpAHHAT PA3SHOCTHOH HHTETPAJbHON KPHBOH MOAYJIBHBIX
Ko3(puIUneHTOB TopoBOrO cTOKA P. ¥YHKHM Yy r. Maxapbesa 3a NepHOJ
HaGaonenuit 1896—1966 rr.

C,=0,28
‘ t
M z/cex M V(B — 1)
» n/n rox A b= £—1 1Z(kﬁn 21
Cz’
0 1895 — — — — —

1 1896 6,70 0,78 —0,22 —0,22 —0,78

2 1897 5,84 0,69 —0,31 —0,53 —1,87

3 1898 557 066 034 | —0'87 —3.10

4 1899 14,2 1,67 0,67 —0,20 —-0,71

5 1900 8,70 1,02 0,02 —0,18 —0,64

6 1901 7'95 094 006 | -—024 —0.82

7 1902 9,19 1,08 0,08 —0,16 —0,57

8 1903 9,41 1,10 0,10 —0,06 —0,21

9 1904 9,57 1,13 0,13 0,07 0,25
10 1905 | 10.8 1,27 027 034 1,21
70" | 1965 | 100 1,18 0,18 | —0,05 20,18
71 1966 8,92 1,06 0,05 0,00 0,00

Cymma | 603,7 71 0
Mo =8,49

3a rogm napajnesbHblX HaOMIONEHUT Ha p. YHxe y r. MakapbeBa u y . Man-
TypoBo (18 set) u Ha p. Hee y n. Bycnaeso (33 roja) mocrpoeiibl rpa)uku CBA3H
rogosoro croka (prc. 3.8, 3.9). B ofoux ciyvasx cBA3b XOopollad, npsaMoIHHeliHas
H MPOXOJMT yepe3 HayaJo KoopluHart. KosdohuuueHTs! KOppenAalUHu cBA3ell BHCO-
kue (0,98 u 0,96). CirenyeT oTMeTHTb, YTO B COCTAB TOZOBHIX MOAVJefl, O KOTO-
PbIM HOCTpOEHB! rpaPMKu CBS3H, BOLLIM MOAYJIH OUells MHoroBogmoro 1952 r.
u manoBoxueix 1937 u 1960 meT, 6naromaps KOTOPHM XOpOLIO OCBelileHa aMILTi-
TyAa KoneGauuil roL0BOrO CTOKAa B MHOTOJETHEM paspese.

HenocpepcTBenuo mo MHorosietHefl HOpMe cToKa p. YHXu v r. Maxapnesa
¢ TOMOIIEI0 TpadukoB cBA3x (puc. 3.8, 3.9), yCranoBAeHH MHOTOJETHME 3naYeHuns
HOpMbl TONOBOTO CTOKa p. YHxu y r. ManrtypoBo u p. Heu y a. Bycaaeso.
B o6oux cTBOpax OHH OKa3AJMHCh OXHHAKOBBIMH H pasubmi 8,10 a/cex ¢ 1 xal

Owubxu npHBefeHHBIX BEJMUYWH, BHIUACAEHHBIE Mo dopMy.ae (3.10), coorser-
CTBEHHO DAaBHBI: )

p. Yua y r. ManTypoBo 0=1/331145=5,6%,

p- Hest y 1. Bycnaeso 0=1/3 3214 52=569%.

OummubKky CBA3Y, BBIYUCASHUBIE 33 NEPHOIH OZHOBPeMeHHBIX HabawaeHul no
popmyae (3.11), coorpercrBenno pasHu 4,6 u 4,5%.

TaxuM 06pa3oM, MHOrOMETHS HOpPMa TONOBOTO CTOKa P. YHXKH Yy T. Man-
TypoBo u p. Heu y 1. Byciaeso, ycTaHoBiaeHHAs C MOMOWBIO TPAHKOB CBSIH
TOIOBBIX MOAyJel HenocpencTBEHHO MO MHOrQueTHell HopMe p. ¥Hxu y r. Ma-
kapbesa, pasHa 8,10 a/cex ¢ 1 km? OGwast cpemHss KBaJpaTHyeckas olMbKa
¢ yuetroM owmHOKN psiia HAGMOZEHHII B ONMODHOM TNYHKTE H OMMUBGOK CBA3H COCTa-
BJSIET A ABYX CTBOPOB 3,6%, KOTOPYW MOKEO Cuwtarth 10MyCTHMOIL.
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Tabauya 3.10

BbluncieHne OPAMHAT Pa3sHOCTHOM HMHTerpatbHOM KpHBOH
MOAYJbHBIX K09 PHUHEHTOB TOROBOro0 CTOKA p. YHKH ¥ r. MaHTyposo
3a nepuop, Habmonenni 1949—1966 rr.

C,=0,31
; ¢

M afcex k-1
% n/n Tox e - % E—1 M- ;( )

1 Cy

0 1948 — — — — —
1 1949 6,02 0,68 —0,32 —0,32 —1,03
2 1950 6,91 0,78 —0,22 —0,54 —1,74
3 1951 6,54 0,74 —0,26 —0,80 —2,51

4 1952 16,1 1,82 0,82 40,02 0,0

5 1953 12,7 1,44 0,44 40,46 1,48
6 1954 9,63 1,09 0,09 0,55 1,77
7 1955 10,2 1,16 0,16 0,71 2,28
8 1956 9,32 1,06 0,06 077 2 48
9 1957 10,4 1,18 0,18 0,95 3,06
10 1958 10,6 1,21 0,21 116 3,74
11 1959 7,35 0,83 —0,17 0,99 3,20
12 1960 4,80 0,54 —0,46 0,53 1,71
13 1961 8,83 1,00 0,0 0,53 1,71
14 1962 8,52 0,96 —0,04 0,49 1,58
15 1963 6,36 0,72 —0,28 0,21 0,68
16 1965 9,20 1,05 0,05 40,91 —8535
17 1964 5.58 0.63 —0,37 —0,1’ . TS

18 1966 9,81 1,11 0,11 0, 0

Cyuma 158,87 18 0
My—8,83

Boiuncnenne opauHaT pa3HocTHO!H HHTerpaJbHOH KPHBOM

Tabauua 311

MOAYJIBHBX KO3¢dHuHenToB ropoBoro croka p. Hem — a. Bycrnaero
(F=5700 xu2) 3a nepuog HaGmopexuii 1934—1966 rr., C,=0,29

t
t
. M afcex M (B—1)
N n/m To et ot k=g B—1 ;(k—l) 21:'
C'U
0 1933 — — — —0 0
1 1934 | 675 0,84 —0,16 | —0,16 0,55
2 1935 | 786 099 001 | —0.17 059
3 1936 8,21 1,03 0,03 —0,14 —0,48
310 ] 1964 | 547 0,69 ~0,31 | 0,33 2114
32 1965 8,23 1,03 0,03 —0,30 —1,03
33 1966 10,4 i,30 0,30 0,00 0,0
Cymma " {263,1 33 0
My =7,96



Majcex cixm’

16

TN

2 Maumyposo
3
N

e

6 8 10 12 14 M njcex ¢ 1km*
2. Maxapses

Puc. 3.8 T'padux cBs3y TroXOoBBIX MOAYJEH CTOKa
p. Ymxku vy r. Makapeesa u p. Yuxu y r. Manrtyposo
(r=0,98).

Majcex ¢ 1xm?

o]
14
o
/
i
3 /(,
D
S » 1|
S A B
S 810 4 I
s S I=FT .
2 1 7 ! -
= F 1 |59 [r=09s] |
od ° l
M { =]
| |
) 6 8 10 12 14 M nfeer ¢ {rm?

p. Yuwca —e Makapses

Puc. 3.9. Tpabuk cBs3H TromoBHX 1Moav.aefi cToka
p. Yuxu y r. Magapresa u p. Hen y 1. Bycnaeso.



M nfeen. c 1xm?

N\

N

kX

5 e
. e o

1 5 10 20 ] 60 80 98 95 99 p%
Puc. 3.10. Kprsole o0ecrieueHHOCTH FOXOBLIX MOAYJCH CTOKA p. YHXKH y r. Ma-
Kapbesa,
a=71, M =849 afcex ¢ | kx?, €, =038, C;=3C,.

PemumM moCTaRJACHHYIO 3ajZady aHAJAHTHUECKH, NMPHMCHHB croco6 koxdduunen-
TOB WM OTHOLICHIH, TA&K KAK CBS3H TONOBLIX MOJyJell HPHBOZHMbLIX MOYHKTOB
C ONOPHBIM NYHKTOM B OfOHX Ciyuasix NPsSMOJAHeHHLIe I TPOXOAAT uepe3 Hayalo
koopaunar. Jlas storo socnonnayeMcsl ¢opmyaoft (3.147). cornacHo xoTopo# nosy-
YHM:
1) Hopmy rofioBoro cToka p. YHXIH y r. Mantyposo
Mep 883

I —e——— T e T 2
My s 1.09 8,10 alcex ¢ 1 wa?,

2.) HopMy rozmosoro ctoka p. Heu y 1. Bycnaeso

M, 7
p 7,96
My=—=—"" =820 afcex ¢ 1 xm2,
T T, 0,97 e
[TpuBesenne cpenHeli BeIHYMHBI KOPOTKOIO pfga K MHOrOJCIHEMY mepHOAY Mo
ypaBHeHHI0 perpeccuu [dpopmyraa (3.16)] naer caeiyiollke De3ynasTaThi:
1) HOpma rogoBoro cioka p. ¥Yuxi y r. Mautyposo

G
Mo = Mcp + r — M (Mya — Mcpa) =883 + 0,98 ;3 (849 —9,21) =
M, ’

=883 — 1,60=7,23 afeex ¢ 1 wu2,

2) Hopma rozesoro croka p. Hewn y 1. Bycnaeso
My=7,95 + 0,96% (8,49 -— 8,27) ==8,28 afcex ¢ 1 xu?,

153



Bocnoai dyevesa Takxke rpaco aHAIHTINIECKHM CHOCOG0M TNPHUBEXEHHS CPEIHHY
BEJMYHH TOJOBOTC CTOKA JIPH OTPAHMYEHHBIX pAnax HaljiofeHddt mo p YHme
y r Manryposa u p Heu y n Bycnaeso k muoronerneit nopme (Ipaco anauti
decKHii CMoco6 ompeeaeHHs TapaMETPOB KPHBLIX OOGCTICUEHIHOCTH M MPHBEReHHUs H
K VHOrOJIETHHM 3HaueHHsAm CM. B Il 4 )

C 3ToM Uebi0 AJAA OHNOP'OTO MyIIKTa PekH anazora p yuxu y r Margapeesa
mocTpoelia KpHBas 00ecmeYeHHOCTH TOZOBBIX MOAyJed cToka (cm  puc 3 10)

3TOH KpHBOM CHHMAaeéM OpPAMHATHI-MOMVJHM I0ZOBOTO (TCKa 0OecleYeHHOCThIO
5, 50 u 95% TMonuaysch TpapukamMu CBSI3H rONOBLIA MOZYJeH CTOKa (cM puc 38
1 39), caumaem MoxyJsH 5, 50 n 95% mo#i obecmevennocTd pex YHAKH y T Manrv-
posa u Heu y 1 Bycnaeso B 060ux cTBOpax 3TH OPJANHATEl OKa3aauCh ORMHAKO-
BuIMH ¥ paBHuMZ 12,1, 7,60 u 5,10 afcex ¢ 1 xm? Ilo dopayae (49) ompeneasen
KO2(p(hHUMeHT CKOLIEHHOCTH

12,14+510—2.760 2,00
12,1 — 5,10 7,00

S= =10,29.

[To tabn 48 ycrawasnuBaem 3HaueHue Koabhuudenra acummerpHu Cz=10,
COOTBETCTBYIOLIEE BHUUCIEHHOMY S

3arev yCTakaBaHBAEM CpeflHee KEaipaTHYECKOE OTKJAOHEHHe ¥ HOPMy ToI0-
BOTO cTOKa no dopmynam (4 10) u (4 11)

o Msq — Mg,

i D59, — Pose,
My = Mzoy, — 350,

rae @by, Bsoq, ¥ D959, — OTHOCHTENbHBIE OTKJIOHEHHSA OPAMHAT OHHOMHA/LHOH
KPHBOH ofecreyeHHOCTH OT cepenHHul (enuHHUs) npi Co, paBuom emuHHLE, H Cs,
pPABHOM eJHHHUE, YCTAHOBJEHHLle TAK:Ke o Tabn 48 M COOTBETCTBEHHO paBHHE
1,88, 0,16 u —1,32 Toraa

12,1—5,10
=L FLn=%19
My=7,60+4219 016 =795 afcex ¢ 1 xm?,
219
C:z,z W—O,QB.

CnenoBaTenbHo, HOPMA TOL0BOrO CToka p YHKH y r Mantyposa u p Hen
y A Bycaaeso, npuseseHHas K MHOTOJIETHEMY MepHONY rpado aHAIHTUIECKHM
croco6om, pasHa 7,95 a/cex ¢ 1 km?

PesynbTaTel NpHBeNeHHs K MHOTONETHefl HOpMe, BHIMOJHEHHBIE YEThIPbMT
cocoGaMu, mpuBoxsates B Ta6n 3 12

Tabauya 3.12

M P YcTaHOBIGHHBE 3HAUEHMs HODMH M 2/cek ¢ 1 KmM?
¢
Hucro 18T | yapmonen-
Pexa — nynkT | mabmione- HBIH, no rpagmxy | CHOCO0OM | no ypasue- a;‘;i(g.?;_
—_— a/cex CBAZH Kxoathdu- HHio uecKHM
e 1 Ka? LUHEHTOB perpeccus | cnocobom
Yuxa —
r Mauryposo 18 8,83 8,10 8,10 7,23 7.95
Hea — 1 Bye-
JaeBO . . . 33 7,96 8,10 8,20 8,28 7,95
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W3 taGauuut BHIHO, uTo Jas p. Heu Bce cnoco6bl OpoBefenis MalOT OPAKTH-
YeCKM O;lIIHAKOBbIe Pe3ysibTaThl, OJH3KHe K CpejHedl BeIHYHHE rojoBOI0 CTOKA 34
Tepuox HabofeHkl, BOJHOCTL KOTOPOLO OTIHYAETCA OT BOAHOCTH MHOTOJETHErO
nepsofa (71 rox) scero juub na 3%. Jdas p. Yuku y r. MaaTyposa Tpu cnocoba
AT OMM3KHe pe3y/bTaThl, a4 N0 YPABHEHHIO DErPECCHH TOMYYEHO 34HHKEHHOE
3HadedHe HOPMbl. OObsicHieTcs 5TO TeM, YTO MIOTOJETHSST BOJHOCTL P. YHKH
MeHblIe BOJHOCTH 3a 18-meTHu#l mepuo; HabGmoXeHuHi y r. MamtypoBa na 9%
(8,49 n 921 ajcex ¢ 1 km?). DTa cymecTBEHHAs PA3HAUA BXONHT COMHOXKHTENEM
BO BTODOE C.1araeMoe YPABHEHH DErpecCH.

TIpexnouTeline, KAK yKAa3biBaJOCh BbIIlE, OTAAETCH CHOCOSY MPUBENEHHS K MHO.
rojeTHeli mopMe no rpaukanM CBA3M TOAOBLIX MOAyJell CTOKa, KOTODHeE B faH-
HOM cCJyuYae BIOJHE V/OBJETBOPSIIOT NpPeNbABJIEHHbIM K HuM TpefosaHusm. [lo-
3TOMY B KauyecTBe DACUETHOH HOPMBI MO pAaCCMATPHBAEMBIM CTBOpAM HNPHHHMAEM
My=8,10 afcex ¢ 1 wm® Cpelusin KBajpaTHueckasi ommGka ee 5,6%.

Ilpumep 3.5. PaccMOTpeHHble Bhille ABa TpUMePa NMPHBENEHHS K MHOTOJETHEN
HOpMe OTHCCATCS K PeKaM 30Wbl JOCTATOYHOTO YBJAAMKHEHHS C He3HAUHTEIbHBIM
KoneG2HHeM TOIOBOTO CTOK2 H CPaBHHTENBHO GOALIIMMH PRIaMH HENOCPeACTBEH-
HBIX HAGMIOZCHHUI.

Tenepp e paccMOTPHM mpHMep a8 AxTiCGHHCKOH 06aacTH, rie xoseGamu:d
roj0BOTO cTOKA Goabinne H Kos(duuuentbl Bapuauun coctasiasior 0,6—1,00.

OnpefreauM MHOTOJETHIOI HOPMY TOHOBOre CTOKa p. DMObI B CTBOpE ayia
Apanatobe, rile uMe0Tes Hagmoleuusa 3a 12 mert.

Bce mateprnanbl gAs 3TOTO NpUMepa 3aUMCTBYEM W3 CpaBoOuHHKa <«Pecypebt
nosepxHocTHEX Bog CCCPs».

O6mas miromanp BoxocGopa p. IOMOb B cTBOpe ayna Apantobe paBHa
38100 xm®, u3 mux ZxedctBylontas 31 200 xx? HalGmoneHus Hajx CTrOKOM NpOM3-
BOIHAHCL B nepuoX 1951—1962 rr. Cpemuas BeinunHa TOJOBOTO CTOKA 3a 3TH
12 net waGmwoienufl pasHa 15,0 m¥/cex, YTO COOTBETCTBYET MOJYJH CTOKA, OTHE-
cemnovy K obuweit nuomann Bogocbopa 0,39 afcex c 1 km? Ilepwon 1951—
1962 rr. apaserca MajoBomHeiM (cM. puc. 3.11) ¢ Ko3dduiliesToM BOJIHOCTH
nopsinka 0,85. CienonatenbHo, HeOOXOAUMO CPEIHIO BETHUHHY TOIOBOTO CTOKA
24 NEPHOM HEMOCPeNCTBEHHBIX HAGMOIEHHH MPUBECTH K MHOroJeTHefl HopMe rono-
BOrO CTOKA 110 OGOPHOMY HYHKTY-aHaAOTY.

B mnpepenax AkTo6uHcxo#l o6GnacTm Hanbosnee NPOXO/LKHTENbHble Habmme-
HHS1 HaJ CTOKOM mMeiotcsl Ha p. Hieke y r. AktioOuHcka u p. TeMupe y moc. Jle-
HHHCKOTO H COCTABJAAIOr Bcero Jjuiib 21 rox. B ycnosuax Go.bIIoll H3MeHYHBOCTH
TOZOBOTO CTOKA TAKasi MPOLOMKHTE/NbHOCTh HAGMIONEHNHl SBHO HeJOCTATOYHA IJIs
CYXKJeHH O BeIHuHHe HOpMbl cToKa. [1o3ToMy BO3HHMKAET HeoGXOIUMOCTb B OUEH-
Ke BOAHOCTH 3THX TNEpPHONOB M IpHBeNeHHA CPENHHX BeJTHUMH CTOKA 3a BpeMd
HaOmoNeHH! B YKA3aHHBIX MYHKTAX K MHOUOJETHEH HOpMe.

Hadmionennss Ha p. Temupe y moc. JIeHuiickoro MPOH3BOAMIUCE C YaCThIMIL
nepepriBavi (1933—1937, 1940—1941, 1947—1949, 1951—1955, 1957—1962 rr.),
YTO He MO3BO.ISET OUEHHTh BOJHOCTb 3ITOr0 MEPHOAA B MHOTOJIETHeH HepCleKTHBE.
IMosToMy B KauecTBe OCHOBHOTO OMOpHOrO CTBOPA B TAHHOM DaiioHe MOKeT ObITh
npuHAT cTBOp V r. AxTiO6uHCcKa Ha p. Wiexe, rae HabmojeHHs TPOU3BOMTILIACH
€ MeHbUINMK TepepbiBaMy, B 1940—1942, 1944, 1946—1962 rr.

Cpenuss BemuymHa roZoBoro croka p. HMaexa y r. Axriobuucka 3a yxasai-
Hele rofibl (21 roa) cocraBaster 21,1 m3/cex, uro upu obweft miocmann BojocGopa
11000 xm? cooTsercTBveT Mony.wo croka 192 s/cex ¢ 1| km? Kosdduunesr sa-
puaituu 3Toro pana C,=0,72. CpegHas kBajipaTHuecKas olmbka Gn==x16%,
170 Gosiee ueM B TPH pas3a mpeBblllaeT pomycTiMylo onmoky. [loatomy neo6xo-
AMMO OUEHHMTH BOJZHOCTL TEPHOJA HENOCpelCTBeHHLX HalmwopeHuft wa p. Hiexe
y r. AKTIOGHHCKA, KOTOpLIl NPHHAT B KaueCTBe OMOPHOIO MyHKTa B AKTIOGHHCKOM
06J1aCTH, H NMPHUBECTH CPERHIOW BEJHUHHY TOJIOBOTC CTOKA 3@ 3TOT NMEpPHOI K MHO-
roMeTHEll HOpME MO peKaMm CcocefHux pafioHoB ¢ 0onee QIHTEIbHBIMH Habdwoie
HHSAMH :

B KauecTBe BO3MOKHBIX aHatoroB nanst p. Mlieka y r. AkTioOHiicka B3sTHI
pexKy COCeJIHHX DafioHOB TOH Ke 3aCYILLIHBOI 30Hb ¢ G0/ee IIHHHBIME pAIaMU
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na6nogednii: p. Boabmoi Ysens — r. Hosoysenck (49 zer), p. ¥Ypan— c. Kyuym
(40 ner) u p. To6on —r. SlaytopoBek (70 net).

Ilnst 31V Tpex pek u p. Wnexka y r. Axtiofuucka 3a mepuon 1940—1961 rr.
NOCTPOEHL COBMELIEHHBIE pa3HOCTHEIE HHTErpalibHble KPHBBIE MOAY/bHBIX KOs(dH-

Z{K-1)
5

p HMaex—r. AxTiobuncx

p-Boabmoit ¥Y3exb-r.Hosoysenck

17 —

-1

p. Ypaa - ¢, Kyluym

-2

)
NI
Y AN \/\_.4
) L —H
) /

T ,
! |

1940 1946 1950 1855 1960 roam

Puc. 3.11. PazuoctHbie UMTRrpancHuie KpHBble MORYALHHIX kosddimues-
TOB TOJOBOTO CTOKA.

[MEeHTOR TOZOBOrO0 CTOKA, OPIMHATHl KOTOPHIX BBIYHMCJEHBl 110 OTKJIOHEHHSIM OT
HopMu (puc, 3.11). Hopma roncsoro croxa pex Boabmoro ¥Ysens u ¥pana yrtou-
HeHa u [pHBEfeHa K MHorojeTHed, a p. Maeka ycTaHoBn€Ha Mo CBS3W C STHMH
peKaMu.
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Us puc. 3.11 suaso, uro KoneGamHs rofoBoro Croka pek Maeka, Boasioro
Ysens u Ypana joctaTouHo cuBXpoHHRL Kpusast gns p. ToGona cBHpeTenncTByeT
0 HeCOrJACOBAWHOCTH KOJeGaHHS roAOBOrO CTOKA B 3TOM NYHKTe ¢ KOJAeGAHHTMH
TOJIOBOTO CTOKa JAPYrux pek. OObsCHSAETCS 3TO, NO-BUAHMOMY, T€M, 4TO (OPMHPO-
BalHMe cToKa P. To6osa M Tpex APYTHX PeK OGYC/IOBJEHO BNAarOHOCHLIMHM Mac-
CaMH BO3AYyXa pA3JHMYHOrD DPOHcXokKIeHWsi. ClenoBaTeNRHO, aHAJOTAMM  JJIst
p. Mneka y r. AkTiobuHcka MoryT OuiTe p. Bospwofl ¥sewp —r. Hosoysenek u
p Ypaax—c. Kymym. 3ro noaTsep:KmaeTcs AocTaTOMHO TecHOH CBSA3LIO TOAOBHIX
Moiynen cToka p HMiaeka y r. AkTio6HMHcKa W peK-aHaNOroB, KOTODHIE NPHHSTH
B KaueCcTBe ONOPHBIX myHKToB (puc. 3.12). KosddunueHTs! Koppemsiuuu THX cBs-
aeft cocraBasor 0,87,

M afee ¢t km? Mnfcex ¢ 1xm?
L1 8
r 1
o
5 5 °
PR3 10 g4 /
c’za of o E o }o
2 2
£ ° g °
<3 | <3
“ 1 “ v
] o |
= of Mo=19 ol Me=19
e =T o oetFE3E——=F
° | °}
L] ol o
N o 1 o lo -
6170 o Ly
Cag 1.2
° 1= ° | =
1 o 1
098 12 1,8 24 32 1 2 3 4 M afcek c1 kn?
p Boabwof Yaecua—r, Hosoyaenck p Ypan—c. Kymym

Pye. 3.12. T'paduk cBfA3H FONOBBIX MoxyJelt croka p. Unexa y r. Ax-
TIOOHHCKA ¢ ONOPHBIMH NMYHKTAMH.

Ilpu Hopme ctoka p. Bompuwoft ¥YseHr —r. Hosoysenck 1,2 4fcex ¢ 1 xm?
# p. ¥Ypan—c. Kymym 20 afcex ¢ | x#? o rpaduram cBasu (puc. 3.12) nemo-
CpeJCTBENHO YCT2HOBJEHa HOPMa ToJoBoro croka p. HMaexk —r. AKTIOGHHCK.
B o6onx cayuasx ona okasanach pasHofl 1,90 4/cex ¢ 1 xmZ.

Taxum o6pa3oM, cpellHsifi BEJHUHHA TOJ0BOrO0 CTOKA 3a mepuof HAGJIOAEHHH
21 rox, pasmasi 1,92 a/ccx ¢ 1 Km?, mpakTHYECKH COBHAJNAeT ¢ €ro MHOromeTHefl
HOPMOH, YCTAHOBJIEHNION T0 ONOPHBLIM NyHkraM, TOuHO TaK ke cpefilee 3HAYEHHE
TOJOBOTO CTOK& HA peKax-aHajmorax (p. Bombwoft ¥seHp u p. Ypan) sa nepuox
onuoBpeMennnx Hagmofendil ¢ p. Mmekom y r. AxTioGHHCKa Gnu3Ko K MHOro-
JeTHell HOpME, uTO BUAHO U3 Taba 3.13.

Tabauya 3.13

OtHowenne CpeiHAX 3HaYeHnit CTOKA 34 nepuof HaCMOMEHHHE K HOpME CTOKA

Mozyasp croka, 2/cex ¢ 1 K
Pexa — NYHKT cpeiHee 3a mepHOX OTHoOweHHE
1940—42, 1944, 1946—62 rr. HopMa
Hnex —r, AkTio6uHcK . . 1,92 1,90 1,01
B. ¥sen» —r Hosoysenck 1,28 1,20 1,06
Ypag—c. Xywym . . . 2,01 2,0 1,00
ToGon — r. AnyToposek 0,68 0,50 1,36
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Cpeflusisi KBafipaTuuecxkas omuGka HOpMB [OLOBQro croka p. Mieka y r. Ak-
TIOGHHCKA, NPUBEZEHHOH K MHOroJeTHeMy NEPHOXY, 3aBHCHT OT OWIMGKH HOPMEI
p. Bonemoro Vaenws y r. HoBoy3eHcka u OWHGKH, OGYCNOBJAEHHON paccesiHueM

M afcek e b o0 M afom c ) xu?
18 4
q / [+]
$ a2 g e
1= Ed S,
3 aE 4
- €
< o 2
goe ° 7 C 2f=Mozie
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3 ] Mo=0;
i - & el o R \
o 04 TS
a 3
17
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1 2 8 4 5 04 08 12 16 M nfcex ctum?
p Haex—r AkToo6iick p Ywi—ayn Taaroradt
32 / 3,2 /
=
s 24 e P j ]
i 7 g 2
: E
S
S 4 g o /°
= 16 o = 18
i 0 4
E L Mo=iy ° §' Mg=11
E o o ﬁ -~ =
“ o8 I8 osl—ig
= I, = 1T
[} > 0,
= I<
o L A ° [
04 08 1.2 16 20 0.4 o8 12 16 Mn/cext\xu’
p Yua—ayn Tantoraft p Omba—aya ApaaroGe

Puc. 3.13. Tpaduxn css3u rogoBHX Mopmy/iel croka p. IMOH y ayna Apan-
To0e u pex Miaexka y r. AxkTioBuncka u Temupa y u, Jlednuckoro.

TOUYEK Ha IPaguKe cBA3M TOJOBEIX MOAY./el CTOKA B 5THX NyunKTax (cM pue. 3.12).
Onpenensetcs ona no gopMyae (3.10)

2 2
d:l/cl_*‘cz,

TIe O)—cmubka HopMel croka p. B. Vsews y r. HosoyseHcka, ap — omubka
Koppensnkn (CBA3H) CTOKA 3a NEpHOA OJHOBpEMeHHBIX HaOMIoLeHHH,
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Hnas p DBoavwioro ¥seus y r HomoyseHcka 3a Ny=49 ner HaGawoneHni
C»=0,74, orciofa no Qopmyse (35)
oy == M:ﬁ == 10,69,

V49 7

Oast p Uneka y r AkTioBHHCKa uMeeM rnp=2] rog u C,=0,72 Kosddunuenr
KOPpeJsiiMd CBSI3W rOJOBBIX MOAYJeR cToka p bBoswsioro Y3ews y r Hoso-
ysencka 1 p Haeka y r Axtwobuicka r=087 Otciona no gopmyae (3 10) nmeem

o .. 100-072Y1—0872 _ 72-0495
i Vol T 458
CpenHaa xBajgpaTudeckas owvbka HOpMbi ctoka p. Miaeka y r Akrwo6uHeKa,

npusefedHol kK 49-metemy psgy no p DBoabwomy VYsedwo y r HosoyseHcka,
paBHa

= 7,750,

a=V)1062 4 7,752 =¥ 172 =13,19/,.

Bennuuna stofi OWMOKH no cBfA3u ¢ p Ypanom y ¢ KywyMa pasHAercs
13,4%

[IpuBefeHHas BeJHYHHA TONOBOrO cToKa p Mneka y r AKTioGHHCha Takxe
HMeeT OWIHOKY, NpeBBUNAIOWIYIO AONYCTUMYO BenuuuHy OObAcHAETCs OHa B nep-
BYIO odepeib OGo/BLION H3MEHYMBOCTBIO TOAOBOrO ¢TOKAa p DBoubmoro ¥Ysens u
p Hnexa B Tex cayuasx, Korja B JaHHOM pafiOHe W/IH CMeXHbIX C HHM palfoHax
HET ONIOPHOrQ MYHKTA-aHA/JIOTa C MHOTOJETHHMH HaGMIOIeHHSIMH AJS NpHBELEHHS
cpenHeil BeNHYHHBI OrPAaHHYEHHOro psga K HOPMe C JONYCTHMOH TOYHOCTBIO,
B KayecTBe DACUETHOH BeIMUHMHbI NPHHHMAETCS BeJIHTHHA TOXOBOTO CTOKA, COMEp-
Kauas MEHbIIYI0 NOFPEIIHOCTh, H YKa3bIBAETCs ee OTHOCHTedbHA CPeNHAS KBal-
patHyeckasi omrdéKa

Tax¥m o6pa3oM, B KauecTBe pacueTHOH HOpMbI rOmOBOTO CTOKa p Haeka
v ' AkrioGurcka npuHumdercs Mo=1,90 #fcex ¢ | ku? Ee cpeausisa xBappartuye-
cKas oludka o= 13%

Pexa Hnex —r AKTIOGHHCK OpHHKHMAaeTCss B KauecTBe peKH-aHaaora JJs
p dm6u — ayn Apanrobe

3a nepuop napasiedbHbix Habnwonednw B ofoux cTeopax (12 ser) mocTpoen
rpabuk cBS3H ropgoOBLIX MoxyJedl cToka (eM puc 3 13) 3pech e mnpuBeneHa
CBA3L TONOBHX MONyJeH ctoka p Imbbl — aya Apaarode u p Temup — noc Jle-
HuHCKufl, MOcTpoenHas no 10 roflaM opmHOBpeMemHuix HaGuoleHun IHa nepmom
rpaduke 3HaYMTENLHO OTKJOHsAETCS TOYKa 1954 T', cTOK KOTODOroO MOXCUMTAH NPH
6anxendo Ha Bropom rpaduke cBsisy Gonee TecHana KospdHuueHTH Koppessiin
3THX cBfA3efl COOTBETCTBEHHO paBHum 0,70 u 0,87

C gaxgoro rpaduka (cM pue 3 13) cHaATAa HOpMa TOJOBOTO CTOKa p IMOHI
B cTROpE aysna Apanrtobe, KoTopast B 060Mx cayuasx paBua 0,46 a/cex ¢ 1 xa?

3aMeruM, uTO HOpMa cTOKa p TeMupa y nmoc JIeHHHCKOro, UPHHATAash B COpd
BouHuke 1,10 4/cex ¢ 1 kM2, ycraHOBJeHa No cBasu ¢ p ¥Yux— aya Tanrorad,
HOpMa CTOKa KOTOPO B CBOK Ouepefb YCTaHoBAeHa mo cBasu ¢ p  Miexom
y r AxTio6uHcka

O6mas omun6Ka HOpMBI cToKa p 3MOL B crBope ayna ApanTobe ¢ yueToM
Kostguuuerra Koppensuuy cssasu ¢ p Haexom y r AKTioGHHCKa onpelefsercs
no ¢popmyae (312)

s=)/E ratal =V106% + 7,752 + 1322 =180/,
rae
100 - 0,65 /' T— 0,702

= 13,29/,.
Vi ’

3';:
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C yueTom [IBYX JIOMNOJHHTENbHBIX CRA3€H, KOTOpHIE HCMNOJB30BAaNMCh NPH yCTa-
HOBJIEHUH HOpMB cToKa p. Temupa y noc. JIeBHHCKOro, OWIHGKA HOPMEBI CTOKa
p. OMBb B cTBOpe ayna Apanrofe Gimska k 20%.

Taxkum ofpasoM, pacyeTHAsT HOpMa TOJOBOFO CTOKa p. IMOH B CTBOpe ayaa
Apanrode npuunmaercst pashoft 0,46 afcex ¢ 1 km® Ee cpemuss kpagpaTudeckas
omutka pasHa *+18%.

§ 3.4. OMPEAEJEHHE HOPMBI TOA0OBOI0 CTOKA TNPH OTCYTCTBHH
THOPOMETPHYECKHX HABJMIOAEHHH

Ha repputopuun Coserckoro Cow3a HacuuThiBaerca Gosee
2870000 peK, pyybeB M BPeMeHHBIX BOJOTOKOB JJIMHOH Gogaee 0,5—
1,0 KM, CTOK KOTODLIX KCIOJb3YeTCH UM MOXKeT OhTh UCIOIb30BaH
a5 BOJAOX039HCTBCHHBIX Hedell. CTBOPOB HAB/IIOIeHHA HaAL CTOKOM
pex HMeeTcs Bcero Jumb okosio 6000. Ha Muorux Gonbuiux pexax
pa3MeInaercs HeCKOJbKO CTBOPOB.

Cpeausisi ryctoTa CeTH NYHKTUB Y4eTa CTOK4 peK 1o Bcell cTpaHe
cocraBasger 1 nyHkt Ha 3900 xm?. Ilostomy B yciaoBHAX OOMIHpHOH
TePPHTOPUH HatlleH CTpaHbl AJS MHOTHX HEHCCJACIOBAHHBIX PeK cpel-
HAST BeJWYHHIA TOJOBOFO CTOKA H ADPYTUE er0 XapaKTepUCTHKH pac-
CUUTLIBAFOTCA KOCBEHHBIMH MeToAaMu. KpoMe TOro, KocBeHHbLIe Me-
TOALl MCTOJABL3YIOTCS W TIPH PCUICHHHM TAaKUX Ke 33afay IO Uccaeao-
BAHHBIM PCKaM, KOT/la CTBOPLI COOPYKeHUH He COBIAJ4lT CO CTBO-
paMd HaGJIOACHUI.

B ocHOBe KOCBEHHBIX MeTOIOB 3a/10KeHBI TJyOOKHe UCCaAeIO0Ba-
HUsI (PaKTOPOB (POPMHPOBAHHUS TOJ0BOTO CTOKA, TEPPHUTOPHAIbHBIE
0BobLIeHHs W Teorpadrueckasi HWHTEPNOAALUS €ro XapaKTCPUCTHX.

KocBeHHBIE MeTObI OTIpeiesieHUs XapaKTepPUCTHK TOI0BOTO CTOKA
NPCACTABJIEHBl PALOM IDHCMOB, KOTOPHIe 06CCICUHBAIOT OHICTpOE pe-
LIeHHe MPaKTHYECKHX BONPOCOB.

O6BYHO KOCBEHHBIC METOADI ONPeIeICHASl HOPMDI FTOZ0BOTO CTOKA
M ero XapaKTepPHCTHK BKJIOYAIOT MeTo| KapTorpaduucckoro uzobpa-
JKEHHA U reorpadMuecKoll HHTEPNONSLHH, METOX THAPOJOTHYeCKOH
AHAJOTHH W MCTOJ CYMMAapHHIX KO3(QGHLIHEHTOB HJM MapaMeTpos.

Vxazanua (CH 371-67) npeaycMaTpuBaloT OnpefeneHHe HOPMbI
roA0BOrO CTOKRA HDH OTCYTCTBHH JAaHHBIX HAGJIOACHHI NMyTeM TCp-
PUTOPHANLHON UHTEPHOAAUMY €€ 3HAUEeHUH, MOJYYeHHBIX IO MaTe-
pHaJgaM HaGAOACHUH HA JAPYrHX PeKax AaHHOrO pafiona. PexkomeH-
LYIOTCSl ABa NpHeMa OlipejiesieHUst HOPMBI TOJO0BOTO CTOKA UIITepIIo-
nsnuei: 1) pacyer HOPMBI IO KapTe H3QJIMHUA CPEIHCTO MHOTO/ET-
HEer0 CTOKA; 2) UHTEPNOJSUHS BEJHUHHBI CTOKA MexKy ONODPULIMU
OYHKTAMU C YCTAHOBJICNHHBIMH JAJ051 HUX 3HAUEHHSIMH HOpPMBbI.

Ilo cyurecTsy, BTOpoii mpHeM SBJASETCH JeTajgHsanuefl ICPEOTO H
CBOJUTCA K VYTOWIEHMIG MEeCTHLIX OCOOEHIOCTell  paclpe/letelust
[LOPMBI TOLOBOTO CTOKA B NpeAesaax OTHOCHTCALHO [eG0AbITOro reo-
rpaduyeckoro pafioHa. OH TaxkzKe no3Boaser HoJee TOJHO HUCIOJL-
30BaTh MAHHBIC O HOpMe CTOKA, MOABMBIIMECH KO BPeMEHH pacyera.
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MO CPABHEHUIO ¢ MaTepHaJaMH, NPUHATBIME TPH MMOCTPOCHHM KapT
H30JMHUH TOZ0BOIO CTOKA IS 3HAYUTEABHBIX TEPPHTOPHUIL.

Hopma cToka Heucc/leAOBAaHHBIX TOPHBIX peK Ompexensercs
N0 pailioHHHIM 32BHCHMOCTAM H3MEHEeHUs CTOKA C BLICOTOIl MecT-
HOCTH.

Hnzxe paccMoTpeHB! OCHOBHDBIE CIOCOGH OMpefeseHust HOPMEL ro-
JOBOI'0 CTOKA PEK NPH OTCYTCTBHH JQHHLIX HAGMIOACHHY.

Onpenenenne HOPMbI CTOKA no Kapre. dtor crnocod SIBAACTCSH
CaMblM pacHpoCTPaHEHHBIM H oGecrmeudBaeT HauGojee OBICTpOe pe-
menne 3afaud. OCcHOBHOA KapTofl, peKOMeHIyeMOH JUIA Olpedede-
HUA HOPMBL CTOKA PEK NPH OTCYTCTBUM THAPOMETPHUeCKUX nalJroie-
HU#, ABJASeTCH Kapta cpenHero rogosoro croka pek CCCP (s 4/cer
¢ 1 An?) B macwraGe 1:5000000 1961 r., cocraaennas K. I1. Boc-
kpecenckum (I'TH). Ora xapra s macwrade |:10000000 npuso-
auTcsd B npuaoxenun XXV, s yyeBublx meselt MoryT OuTh HCMOMb-
30BAHBI Takxke H Gojee geTadbHBIC KapTel ¢TOKa, u3gadHbiec uiapo-
MeTCay KO0 A1 OTAC/AbHBIX PaiOHOB.

Ilpexpme yeMm mepeldiTH K Kapre H3OJUHH, BCIOMHHM METOIBI ee
NOCTPOCHHS, TOYHOCTL H BO3MOXKHOCTH TPHMCHEHUS IS PA3THUHbBIN
Mo pasMepaM pek B PA3HLIX reorpaduueckux 30HaX.

HsBectHo, 4TO HOCTpPOSHHE KApT H3OJMHHHA CPEAHEr0 rOJ0BOTO
CTOKA OCHOBAHO HA JONMYyUIEHHYU TIIABHOTO €70 U3MEHCHUS IO Tep-
PUTOPHH COOTBETCTBEHHO PACIpeAeNeHHUI0 OCHOBHBIX KJAHMATHUECKHX
{PaKTOPOB — HOPMBI OCAJAKOB H UCHapeHus. JTo caelyerT H3 ypaBHe-
HHA BOJHOTO GajiaHca pedHbIX BOXOCOOPOB, NPEeACTABAAIUIUX 3aMK-
HYTBhie CHCTeMBl, COITacHO KOTOPOMY CpPeTHHH MHOTOJCTHHH CTOK pa-
BeH PA3HOCTH MEXKAY CpefHHMU MHOTOJEeTHUMHU ocagkaMu H Hcha-
peHHEM.

J151 1OCTPOCHHS KapT HWCIOAb30BAHBI MaTepHaJbl Haba0aeHUR
TAKUX PeK, Pycaa KOTOPBIX HNOJIIOCTLIO APCHHUPYIOT NOA3EMHbiE BOb
¥ BOAOCOOPLI NMpeiCTaBASAIOT coBOH 3aMyHyThie cHcTeMel. Hopma
CTOKa 3TUX DEK COOTBeTCTBYeT KJWMATU4ecKOH HOpMe ¥ TOTYMHHA-
eTCfl 3aKOHY 30HAJBHOIO pacipC/]cIeHus.

He ucnoaw3oBanbl gid 3TOH 1edu marepHananl HabaoneHHil Ha
MaJblx PeKax H BOJOTOKAX, CPECAHHN I'OJ0BOH CTOK KOTOPLIX B 3HA-
YUTeILHON Mepe Onpeqeasercs a30HA/JAbHHMY HAKTOPAMH U 3aBHCHT
B OCHOBHOM OT HJAOIaxu BogocGopos (puc. 3.14, 3.15). B 3onax u3-
BBITOYHOTO ¥ JOCTATOYHOTO YBJIAXKHEHUS TOZOBOH CTOK TAKHX BOJO-
TOKOB MEHBbIUIE 30HAIBbHOH HOPMBI CTOKA GOJBIIHX 3aMKHYTHIX Oac-
CeMHOB Ha BE&JIUYHHY HeOCTAIOIIET0 TPYHTOBOTO MHTaHuA Giarodaps
He(GOJIbIIOMY Bpe3y pycel OTHOCHTENDLHO MHOJ3EMHBIX BOJZOHOCHLIX
TOPHU3OHTOB.

B 30Hax HegocTaTOUHOrO YBJAAXKHEHUA, Tae Tyy0oKo 3a/erapliye
TPYHTOBbie BOZBl He JAPEHUDYIOTCA PyClraMH jgaxe O0JbLIMX pCK,
HOpMAa CTOKa MAaJIbiX BOJOTOKOB BHILIC 30HAJbHOA HOPMbI OOJDIIUX
peK B pe3ysabTaTe MeHBIIWX IOTepb Ha HCHApPeHHE ¢ MOBEPXHOCTH
BOJOCOOPOB 1I PEUHBIX ILIECOB, @ TaKxe 3a CyeT IOBLIIUEHHOI
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Be/IMYHHB CHETosanacos OJarogaps OOJbilel BBICOTE H PACUJICHEH-
HOCTH UX BOJOCGODOB.

BeJsuyuHa npeieJbHO MaJdbiX BOAOCOOPOR yCTAHOBJAEHA A Ka-
K I0H reorpadUyecKoil 30HH NYTeM CONOCTARJIEHHS CTOKA BOJAOTOKOR
pa3sHbIX pasMepoB. Tak, B 30HAX WH3OLITOYHOrO W LOCTATOUHOTO VB-
JAXHEHHUd, TAe npeobnagaeT BAHSHHE HA TOHOBOH CTOK KJHMAaTHye-
ckuX (aKTopos, OHAa cocrasgasger okosao 100 xkm? u meHee. B 3acyui-
JUBBX pafioHax, e alCco/IOTHAf BeJWUYHHA TOJOBOTO CTOKA Maja
¥ Ha €ro BeJIMYHHY OKa3bBAIT 3HAYHUTE/JbHOE BJUAHWHE MECTHBIC
dakTopbl, pasMepnl MpelefbHO MAJBX IJIOMAAeH  JTOCTHTAIOT
3000 Ka?.

Hex/aoueHsl Takke matepuasbl HAGMIOLEHHH H O OueHb GOJib-
IIUM peKaM, C IJoWAAaMH BogocGopoB 6osee 50 000 xm? nporekaio-
LIIMMH B HECKOJILKHX Teorpaduueckux 3oHax. Hampumep, p. Boara
NPOTEKALT MO JeCHOH, JeCOCTENHOH, CTeNHOH W YacTHYHO IOJyNy-
CTHIHHON 30HaM. Matepuaabl HaGa0ZeHHI MO GONBIIKM peKaM Hc-
[0/Ib30BAHB! /151 KOHTPOJIS NPABUIBHOCTH COCTABJIECHUS KapThl.

Ilpu cocraBmeHHM KapThl BeJHYMHA HOPMBI CTOKA Kaxjaoro 0ac-
cefiHa OTHeCeHa K TOYKe TeOMETPHIECKOro HeHTpa BojocOopa, Tak
KaK MOAY.Th CTOKA B THAPOMETpPHYeCKOM CTBOpeE mpeAcTasader co6oi
OCpeAHEHHYIO Be/IMUMHY CTOKA CO BCero peuHoro Oaccefina. I'eomer-
puuecKuil 11eHTp BogocOopa onpeneasercss NpUGAMKeNHO (HA Iias),
HO 3TO He IPUBOAMT K CYIIECTBCHHBIM MOTPEIHOCTAM, TaK KaK CTOK
MEHAeTCs TIo TePPHTOPHH AOCTATOYHO N/1aBHO. FI30JHHHH NPOBCACHH
NyTeM NPAMOJHHEHHOH WHTEPNOMALMM MeXAYy ToukKaMH. B ropHbx
paHOHAX WHTEPNOJAALHA TPOU3BOAMIACE C YUeToM pelbeda.

IToab3oBaTbca ITHMMH KapTaMH Aaf OMNpeleJeHHS HOPMB TOZO-
BOrO CTOKa HEM3yYeHHBIX PeK HYKHO C YYeToM MeToJa HX MocTpoe-
HHA U pasmepoB BonocGopoB, N0 MaTepHaslaM KOTODBHIX OHH cocTa-
BJeHbl. HenocpeacTseHHo 1o KapTaM CpeiHerc rogoBoTO CTOKa pek
CCCP (mpuioxkenue XXV) MOXKHO MOJYYIHTDL 30HAJIBHYIO BEJHUHHY
HOPMbI TOLOBOTO CTOKA PEK ¢ MIOMAAAMH BogocGopos g0 50 000 xu?,
a IPU OTCYTCTBMH PE3KHX H3MCHEGHWH B pesbede H KAUMATHUCCKHX
YCJIOBMSX — U ST OGJIBINIKX Miaogaieil, 0accellHb KOTOPHIX MpHHAL-
JIeKaT K THIY 3aMKHYTDIX peUYHBIX CHCTEM.

OlnenuBas TOYHOCTL pacyera HOPMBI FOJOBOrC CTOKa M0 KapTe
H30JHHHUH cpeaHero rogororo croka pek CCCP (ra6a. 3.14), HeoG-
XOJMMO YYHTLIBATD, YTO OHA 3aBUCHT OT OMIMOKHM HCXOAHLIX THApPO-
METPHYECKHX JAHHBIX, MPOAOIKHUTEIBHOCTH MCHOJIb30BAHHBIX PSIOBR
HaG 0 AeHHH ¥ KO3((PHUIHEHTOB BApDHALHH TOZOBOTO CTOKA, I'YCTOTH
THAPOJOTHYECKOH CETH, MVIABHOCTH penbeda B JaHHOM pafioHe H reo-
rpadHUeCKOro pacnpejieaeHHsl CTOKAa MO TepPUTOPHH, a TAKKe OT
OIIKGKH, JONYCKAEMOH MpH ONpPeJe/SeHHH YCIOBHBIX LEHTPOB BOJO-
c0OpOB K4K NpPU NOCTPOEHHH KapThl, TaK M NPH NOJb3OBAHUH CIO.
OcHoBHAf omHGKA 3aBHCUT OT NPOJOIKUTEIBHOCTH HAaGII0IeHHI Ha
OTMOPHBIX MYHKTAX H H3MCHUHBOCTH TO10BOTO CTOKA. B 1nenom mo rep-
DHTOPHH CyMMapHas ounOka kosieGaercs B npexeaax 8—25%.
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Tabauna 3.14
TouHOCTE pacyeTa HOPMBI TOAOBOFO CTOKA O Kapre msoauuuii ITH

Panon K?ﬁlﬂgg;}ga&ggmﬁe}:nn Cpe,l;:l: 9(6)111!45%
CeepHhifl e 0,15—-0,20 8
Cpezuue mupotel . . , 0,40—0,50 10
1O2KHple WHPOTH .. 0,60—0,70 15
Kpaituuit 10r 1,00--1,50 25

Hopma rogosoro croka mo KapTe H30JHHHI ompeleisercs Jas
1eHTpa BoA0CcGOpa HeH3ydyeHHoH pekH. st 3TOro mpexie BCero He-
00X0/IMMO OKOITYPHTL IO KapTe CTOKA, HAJOXKNB (1a Hee KAlbKy,
BOA0CGOp 10 3aMbIKAIOIIEro CTBOPA.

B npocrtbix cayuasx, xorga B mpegesax BogocGopa TNPOXOAAT
OJHA-ABE H30JHHUHU WM BOTOCGOP HAXOIMTCA MCKLY ABYMS H30IH-
HHSIMH, HOPMA YCTAHAB/JIMBACTCA IyTeM IPAMOJHHCHHON WHTepNOJs-
UMK MeXKAY H3omuHMAMH. B cayyae nepeceyeHuss BogocGopa He-
CKOJIbKUMH H30MHHEHMAMU (puc. 3.16) cpenHeB3BelleHHAaA HOpMa ro-
nosoro croxa My BbIYMcAsieTCs MO hopMyie

My— M, f +Myfot ..o + My afcex ¢ 1 xn2,  (3.17)

F
rae My, Ms, ..., M, — cpennee 3HAyCHHE MOAYJSA CTOKA MEKAY CO-
CCHMMU H30JMHHUAMH, mepeceKaloniMMH BomocGop; fi, fz, -+ fn—

COOTBETCTBYIOIIHE ILICLIAAH MEXIY H30JHHII-
aMH; £ — o0wmasa miomans BogocGopa mo pac-
YETHOTO CTBOpA.

Wrak, ycTaHoBUB BEJIMYHHY CpejHero MHO-
rOJETHEro MOJYJaf CTOKa HEeHCCAeg0BaHHOH
PeKH, MOXKHO TIOJYUUTh €€ HOPMY B BUIE Cpeji-
1lero MHOTOJeTHEro pacxoia

Q= %ﬁ« swcex, (3.18)

[Tonpasku K kapTe. [TlompaBku K Xap-
Puc. 3.16. Cxema onpe- Te H30JAMHUEA TpU  ONPCAGJNECHHM [0  Hell
neaenmsi HopMul rogo- HOPMBI OJIOBOTO CTOKa HEHCC/ICJOBAHHDBIX PEK
BOro Croka MNOo Kapre BHOCATCA B TE€X JCaydadx, Korga HOpMa
H30JIHI M, CTOKd MX OTJMYaeTcd OT 1OpMbI CTOKAa, NMoKa-
3aHHoM Ha Kapre. K TaxuM pexam OTHOCATCA
MaJjiple BOIOTOKH, HENOJAHOCTBIO APEHUPYIOUIHE NOA3E€MHbIe BOAbI H
HMEIOIIHE MEHBIIYIO HOPMY CTOK4 IO CPaBHEHHIO C ee 30HAILHOM
BEJIMUMHON, a TAKIKE MaJjibie BOJOTOKH 30HbLI HEAOCTATOYHOTO YBAAK-
HEeHHS, CTOK KOTOPHIX TOBBIIICH BCACACTBHE YMCHBINCHUS Cro MOTEPD
Ha HCTApEHHUE C [I0BEPXHOCTH BO0CGOPOB H PEYHDIX MJICCOB.
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B mepsoM coyuyae nonpasouHble KO3(M@HLIHMEHTbl MeHblue ejH-
HUIbI, BO BTOPOM — Gosblie eJHHHIBL. LIX qHCiaennble 3HAUEHHS 3a-
BHCIT OT MJOLIAIH BogocGopa M reorpadudeckoil 3oHb1 (Taba. 3.15,
3.16). YcraHoBAeHBl OHU NMPUOJANKEHHO ¢ NOMOUBLIO IpadHUKOB CBA3H
Moy eil cToKa ¢ MmiaomaisiMu sogocbopos (cM pwuc. 3.14, 3 15) no

Mor,
COOTHOIUEHHIO

, B KOTOpPOM M0F1—~HopMa CTOKa MaJiblX BO 10-
03

TOKOB C pPasHOH MIolaibio BogocGopos, a My, — 30HameHAT HOpMA
cToKa. B mpejesax KOHKpeTHeIX pafoHOB 3HAYeHM NONpPABOYHBIX
K03 (PHIHEHTOB NOJKHBI YTOUHATLCA Mo MaTepHasnaM HaGIIOgeHud.

Tabauya 3 15

INonpasounbie koaduuucutel K uopme ctoka mo Kapre I'TH, yuutsipawmue
HeNoMHOe ApeHupoBanue PeKamy MOA3EMHUBIX BOJ,

Muowane Bosoc6opa, w.?

Panon | ’
‘ 10 ) 1 50 100 500 1000 | 2000
Jlecocrenunie U cTenHbe PAaHOHN

Esponeiicnas yacte CCCP

sanagHas nososuHa . .| 0,7 0,8 ¢ 0,9 0,95 1,00 — —

ROCTOYHAS IIOJOBHHA 0,5 0,60 | 0,75 | 0,85 | 0,9 1,00
Boaso-Tlogonsckaa Bo3-

BHIUEHHOCTE . . . . . — 0,60 { 0,55} 0,60 | 0,80 | 0,90 ] 1,00
Hownenkas u  [Ipuasos-

CKast BO3BLILIEHHOCTH — — — 0,70 | 0,90 | 0,95 | 1,00
Canberie ctenu ¥ Kymo-

Maubiyckasi Bnaguna [NonpaBkH HE BHOCATCA
3aBoskbe . . . . . . .| 0,25 1] 0,35 | 0,40 0,45 0,70 0,85 | 1,00
Kasaxctan u 3anannas

Cubups . . . .. .. — — 0,70 | 0,80 | 0,85 | 0,90 | 1,00
Munycunckas u  TyBun-

ckasl KOTJOBHHBI . . . — — 0,70 | 0,80 | 0,90 | 0,95 | 1,00
Sabaiikamee . . . . . . — — 0,60 | 0,70 | 0,80 | 0,90 | 1,00
LenTpaasuo-xyTckasn

HU3MEHHOCTh e — —_ 0,50 { 0,60 | 0,80 | 0,90 | 1,00

ITpuveuanue Ha rpanunax reorpaduyecknx pafjolloB 3HAueHWs MONPa
BOUHBEIX KO3(QQIUIMEHTOB ONPEAeNSITCS HHTEPIOAALHeH

Hnst pafioHoB H36LITOUHOTO yBIaXHeHHA (apKTHUeCKasi, TYHADO-
Baf M JeCHAS 30HA), CeBEPHEe H30JHHHMHU cTOKA 4 afcex ¢ 1 kmM?, The
TPYHTOBBE BOJAbI BBIXOAAT Ha MOBEPXHOCTb W/IM 3aseraioT GJIH3KO
K Hell, kapra I'TH ¥chonb3yercs Ge3 monpasok A/f BCeX BOAOTOKOB
¢ mrowaagMu BogocBopos Gostee 5 xku?. 1149 BOZOTOKOB ¢ miomla-
IAMH BogocGOpOB MeHee D5 xm? HOpVA CTOKa YCTAHABJAHBAETCS 10O
marepuasamM HaGn0deHUH Ha noZoGHHIX BOJOTOKAX.
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Tabauya 3.16

TNonpasoyusie KoathduunenTH K HopMe cToka no kapre I'TH, yuntnisalomue
yMeMblilenne NOTEPh Ha McHapeHue ¢ NOBEPXHOCTH BOAOCGOPOB 1 PeYHBIX NIECOB

[lzowans mozocHopa B KM>
Hopma cToxa * b

no xapre I'TH
B 2jcex ¢ 1 KM? 10

250 500 1000

100 2000 ‘ 3000

30 50

Crenunle H NOoNynycTHHHBE PaflOHH

(Moazasus, or Ykpauusl, KpuiM, Tlpnasosobe, [Ipukacnnriickas
u Apasio-Kacnniickaa nusMensoctH, Kasaxcran, 3afalikanne)

0,5 u Goaee . . . 1,6 1,46 1,4 13113 1,2 | 1,1 1,0} —
\ e e .. 20 11,9 1,8 1,6 11,45 1,4 11,25} 1,111,0
02 . ... ... 300 12,6 | 24| 21 |1,85] 1614|1210
0,1 u menee 5,0 | 8,7 3,212,521 1,9 11,4 1,311,0

IHHycroEHHe pafioHN
(Apano-Kacmuiickasi HH3MEHHOCTE)
1. Haknouuble rHHHCTHE PaBHHHBI
O,IHMeHee...l — ‘ — |3,6i2,9l1,0[ — ( — I —’——

2. Tlnockue paBHHHEI ¢ TaKLIDOBHEHBIMH 3eMJSMH, TAKHPaMH
O,IHMEHee.,.12,0}1,8'1,0‘ - ' — l - l — l _,N

Ipumevanne Ha rpanrmax reorpaduueckux pafioHOB 3HaueHus Monpa-
BOYHLIX KO3 (HUHEHTOB ONPeALNAOTCA HHTepNOkAmeil.

B 30Hax mepeMeHHOro yBJIaXKHEHUS (JeCOCTeHAA ¥ CTelHAas),
pAcCTOJOXKCHHHX MeXNy u3onauuusimu 4—0,5 a/cex ¢ 1 km?, monpa-
BOYHbIe KOS(QQHIHEHTH, YUMTHBAIOIIHE HENOJHOE IpPCHHPOBAHHE
NOJ3C¢MHHX BOJ, Koaebmaoress ot 1,0 xo 0,25 u BBOAATCH OAJA peK
¢ mrolaaamy sogocbopos mo 500—2000 xm2.

B 30nHax HeMOCTATOUHOIO YBJNAMHEHUS (CyXOCTENHAas H MyCThiH-
Has), IoXHee H3oguHun 0,5 a/cex ¢ 1 xm? momnpasounbie Ko3dduuu-
eHTbl YUUTHLIBAIOT YMEHBUIEHWE MOTEpPh CTOKA € MAJBIX BOAOCOOPOB
i kosaedaores ot 5,0 no 1,0.

Ipanunb 3on Ha Kapre (mpujoxenve XXV) MNOKasaHb ycJaos-
HBIMU 3HAKaMH.

[TonpaBkn HA [MONOJIHHTEJbHBIE NOTEPH CTOKA HA HCIAPCHUC
C BOJHOW TIOBepXHOCTH 03ep, PACHOJOKEHHBIX B TIpejlesax BOIO-
cOopa HeU3YYCHHOH PeKH, yUUTHBAIOTCH 1o dpopmyiie

M= My (1 — Fy) + LB fo (3.19)

Ry}
rae M; —iopMa cToKa o3epHO# peku B a/cex ¢ 1 ku* Mo— Hopma
CTOKa, ONPEeAEJCHHAA N0 KapTe B A/cek ¢ 1 kMm% xo— CPEIHUH MHO-
FOJICTHUIT CToi 0cagkoB B Oaccefine B mm; E£o— cpeaHnil Muoroser-
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HHI cyI0H HCIApeHMsl C BOAHOH HOBEPXHOCTH 03ep B M Fg— MLT0-
Ila[b 03ep B HOJAX OT IJIOIIAAH BCero BoAocGopa pCKH.

Idns paitonos ¢ GOJBIIMM PACHpPOCTPAHEHHEM O3ep, Il KapTa
CTOKa OTpaKaeT cpedHHE NOTEepH CTOKA HA HCHapeHUe ¢ BOAHOMH Mo-
BepXHocTH, B QopMyay (3.19) BMeCTO OTHOCHTeNbHOH MaoumiafH 03ep
paccmaTpuBaeMoOro sojocGopa BBOAHTCA Pa3HOCTb MEXIYy Hell H
cpelHeHd 03¢PHOCTBIO JAHHOTO palioHa. YYHTBIBAIOTCA MOTEPH Ha JO-
[OJHHTEJBHOE HCNapEeHHE ¢ BOAHOH NOBEPXHOCTH, €CJAH OHH CoCTa-
BT Godee 5%9 HOPMBI CTOKA. Mg a,cex 1 ea

B ropubix paiionax Ha kKapTe mo-
KasaH OCPeIHeHHbIl KiaumaTHye- 20 ]
CKHMli CTOK; (DaKTHYECKYIO HOpMy 1
roJ0BOTO CTOKa HEUCCICAOBAHHbIX /
TOpHBHIX peK cjexyeT ompegeaats *0
IO JIOKAJbIIbIM 3aBHUCHMOCTSIM H3- J n
MEHEeHHH CTOKA Cco cpellell BEICOTOMH

BOJOCGOpA. 30 / v
B pesyaprare cucTeMaTtusaunuu / r
kpusblx  Mo=[(Hcp), cocrasien- /
HBIX pa3HBIMH  Mcciefgosareasimu 20 7
JAJ  pa3jHuHbiX TOPHBIX palloOHOB /V
Coserckoro Cotoza, K. I1. Bockpe- A
CEHCKHIl MOJYYHs mATh oGoGmen- 77
IIBIX KPHBBIX C pA3JHYHBIMH Tpa-
JHCcHTaMH cToka (puc. 3.17). Tlepe-
yeHb pPE€K, [HaHHbie N0 KoTopbiMm ¢ 1000 2000 3000 g M

HCIOJB30BAHE IS COCTaBJeHHS
0600UICHHBIX TPAJHEHTHBIX KPHBbIX,

l

Puc. 3.17. 3asucumoctu Mo=](H)
g ropubix pafonos no K. I1. Boc-

npusoaATca B taba. 3.17. drtu rpa- KpeCerckomy.
¢hHKH MOTyT OHiTh MCHOJB3OBAHB!  /_y_ 1un  ropuux  pahomos  mo
I YCTAHOBJICHHA MNPHGJIHAKEHHON Taba. 3.17,

BEJHUHHBL HOPMBI CTOKA.

B03MoXHOCTb HCHOJB3OBAHUA 3THX M MOMOOHLIX rpadHKoB IJd
MPAKTHYECKHMX LEeJeH NpOoBepsaeTcs NyTeM AONOJIHHTEIBHOIO HaHece-
HUS HA HUX HOBBIX MJM YTOYHEHHBIX BEJHYHH HOPMbBI CTOKa PEK 1aH-
Horo paifiona. JlonosuHteapubie JguHHH cBf3w Mo==f(H.p) nposo-
JIATCA TapaJ/ebHO OCHOBHON depes TOYKH, OTHOCHAIIHeCH K JAHHOH
peKe WM JpPYruM OJHM3KO PACIOJNOKEHHBIM PeKaM, CXOAHBIM IO 3KC-
MO3HUUH BOXOCGOPOB H APYTHM YCJIOBHAM (hOPMHPOBAHHS CTOKA.

Cpenusin BblcoTa Gaccefina Hep onpepensietcd N0 KpymHOMac-
iwrtabHpIM Kaptam ¢ nomouibio Gopmyarl (1.6). Nonyckaercsa ompe-
nencHue Hep YNpOICHHEIM METOAOM C NMOMOHIBIO MHIICOMETPHUECKOH
KapThl, pa3fcieHoll HA paBHOBEJHKie KBaapaTel. Cpenusia BLICOTA
onpenessercs Kak cpeaufs apudMeTHyecKas H3 BbICOT, YCTAHOBJEH-
HBIX BH3YaJbHO JIIs1 OTAEIbHBIX KBaApATOB.

Onpefienenue HOPMBI CTOKA N0 WHTePTIOAsIIHKU. PacueT HOPMBI To-
NOBOro CTOKA HEHCCJeg0BaHHBIX peK MO HHTCPIONALHH MEeXAy
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Tabauya 3.17

[lepeueHL peK, HCMONB3OBAHHLIX AAS NOCTPOEHHS HHTEPNOJAUMOHHBIX rpadinikos
M3MeHEHHsl cpeaHero cToKa ¢ BbICOTOH MecTHOCTH B TOPHBIX paifoHax (puc. 3.17)

Ne rpynnn
pafionos

OGbe (MHEHHBlE TPYNNB PeK

Ne rpynnmt
PAROROB

OfbelnnelHble TPYNNB PEK

IT

Kamuatku, Anras, Hopunbckoro
paloHa

Daccefina BepXHero  TeueHHsA
Enucesn, Cpenne#t Asuu — An-
rper, Cypxaunapns, Kagup-
HHTall ¥ fIpaBbie  NPHTOKH
Kapanapsu

=

Hxyurapckoro Asatay, 3saiiu-
eHHBe OT BJarOHOCHBIX BET-
pOB ABYM# NepeNOBBIMH Xpes-
TamMu (BricoToll mo 2000 m);
Cpemueit Asuu — 3epasiuan.
Kamkazapss, Yy, W, Ta-
aace, peku Oacceflna o03. He-
coik-Kyab, ceBepuoro cxmoHa

111 | Cesepo-Bocroka CCCP, Gacceit- Aarafickoro apegra

wa 03. Dailikan, ©acceiina V ) Oxyuarapckoro Asatay, 3aiuu-
p. Koapmm, JHxyurapckoro LIeHHBle OT B.14TOHOCHBIX BCT-
Anaray (CKJIOHOB 3anajHOi pOB IpeMa nepejoBLIMH Xpeh-

op HeHTaIHH ) TaMmi (BLIcOTOft Ko 3500 )

YCTAHOBJCHIBIME BeTWYMHAMH HOPMBI CTOKA B OMOPHBIX IYHKTAX,
KaK yzKe 0TMeyaJioch Bblille, IBJAAETCH feTaqusanuell KapThl H30JUHULL.
Hag 3toro Ha Tomorpa@uueckylo Kapry HAHOCATCH CPELHHE MHOTO-
JIeTHHE MOAYJM WIH CJIOH CTOKA B IEHTPaxX BoLOcGOPOB ABYX-Tpex
OMOpHBIX MYHKTOB, pAacCMOJOXKEHHBIX BOJH3W pPacyeTHOrO CTBOpA.
HopMa croka g5 pacdyeTHoro MyHKTa OTHOCHTENBHO IIEHTpa BOJO-
cOGopa Ha DABHMHHOH TePPUTOPHH WM NPH HE3HAYUTEIBHO MEHAIO-
meMca penbede onpegenserca npaMonuHeiHoN unTepnoaaunei. [Ipn
3HAUHTEIBHO MEHSIOIIEMCH peabede MeKAY ONOPHbIMH NYHKTAMH H3-
MEHCHHEe CTOKA N0 TEPPHUTOPHU PEKOMEHAYeTCA NPHHHMATD HPOHOp-
UMOHAJIBHBIM W3MEHCHHIO BLICOTBI MECTHOCTH. BuirsiHMe MecTHBIX
(asoHambHBIX) (AaKTOPOB HA CTOK YUYUTHBAeTCH TaK XK, KaK IpE
N0Jb30BAHHH KAPTOH MU3OJHHHIA.

OmnbKa HOPMBI CTOKA, YCTAHOBJEHHOH HHTEpNOJAIMElN, OLCHU-
BAeTCA B 3aBHCHMOCTH OT TOYHOCTH pacyeTa CPEeAHero TO010BOTO
CTOKa B ONOPHBIX MYHKTaXx 1o ¢opmyae (3.12).

OnpeneneHyle HOPMELI CTOKA N0 IMNUPHYECKHM GopMyaaM. DMIH-
puyeckue GopMyabi IIMPOKO NPUMEHSJHCH B HAYAJBHOM MCPUOAC
Pa3BHTHS MeTOJOB pacyeTa CTOKa IIpH OTCYTCTBUH HENOCPeACTBelf-
HbIX HAOJIIONCHHH, KOTrAa AJasi MHOTMX paHoHOB OTCYTCTBOBAJIH KaDTbI
M30JIHHUA WM OHH OBIIM CJAMINKOM cxemaTHyHBIMH. OHu cBOxATCA
K pellieHHIO YpaBHEHHA BoAHOTO GasaHca Bu1a (2.56)

yosz—zo AL,
wad (3.20) ;
Yo =" Xglto MM, (3.20},
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Te Yo — HOpPMa TOAOBOTQ CTOKA;, Xo— HOPMa OCAJKOB IJfl PEdHOTO
Gaccelina; 2p— HOPMA UCNAPEHHS ¢ NOBepXHOCTH PewHOro GacceiiHa;
ol — KOIPPHIUEHT CPpeIHero rogoBOro CTOKA, NPENCTABIAIUINA COo-

0ot OTHOMICHUE Yo
Xo
Hopma ocajikoB Xo mas BozocGopa onpemnetsercs 0 Marepua-
aaM uabaoneHHH MeTeoposorduecktx crannuii (§ 2.4) wauw no
kapre waonunuit (Tpunoxernue XXIII), a nag ompegeneHus koad-
unuenTa CTOKa o MCNOAB3YIOTCH IMOupHUecKHe GHOpPMYIbL:
M. A, BemukanoBa—J. JI. CoKOIOBCKOIO

R
azl—Vﬁ, (3.21)

9

B. B. IToaskosa

rE= B Eg (3.22)
C. H. Kpunxoro u M. ®. Menkenn
11
= EVar (3:23)

rie d — HopMa AeHIHTA BJIaXKHOCTH BO3AyXa.

Meroabl onpedesneHuss HOPMBI TOJOBOIO CTOKA N0 YPaBHEHHIO
BoaHOTO Gajanca H CBA3HM C METEOPOJOIHUCCKHMH 3JeMeHTaMH
HMeIoT pfjy He10CTATKOB, OFPAHWYMBAIIMX HUX [pumeHeHde. [lpe-
A/[e BCEro 3MNUPHYeCKHe (POPMYJbl 3aBHCHMOCTH CTOKA OT METeo-
poJoTHuecKiX (PAKTOPOB HOCAT JOKAJbHBEI XapaKTep, H Tpebyercd
HX YTOUHEHHEe JJs KOHKpeTHHX paloioB. KpoMme Toro, ocrnoBHoH
dhakTop — HOpMa OCajgKOB-— Onpenedasercs He Bcerjga crporo. Ilo-
3TOMY STH (POPMYAbl NPUMEHSIOTCS A5 MPHOJHKEHHBIX pPacyeToB
OPH 14600 THAPOJIOTHURCKON M3YYEHHOCTH PACCMATPUBAEMOTO pai-
OHa.

Hpusep 36. Onpejenuts HopMy ToJoBoro crToka p. Bacwrana y 1. Haynax
(n;rowais sojocfopa 08300 xu?) no KapTe CPEAHETO 1040BOTO CTOKA

Bacioran sgideTcest JeBoGepexkHbnim nputokoM Cpennelt O6u. Ha pue. 3.18
npEBojMTCA Kapra Gaccefina p. Bacworasa 1o ctBopa y 1. Haywak ¢ HaoauHmsMu
HOPMLI [010BOTo CToKa, M3onuuny CKOMHPOBAlbi ¢ KapThl HOPMBI T'00BOTD CTORA,
MOCTPOEHHON ¢ yueTOM HalmwicHu# mo 1965 r. BxkawuuTenbHo. Ilo pucyHKY yerT .-
HOBJIeHBl MJIOLLAAH MEXKIY CMeRHBIMH H30JHHUAMH, 3ateM, NOJL3YACE (OPMYJION
(3.17), mo.1yuenia HopMa TO0OBOrO CTOKa

Mo — 15750 - 6,54 11950 - 55 18700 - 4,5+ 11900 - 375
ro— 58 300 o

=5,10 a/eex ¢ 1 wm?,

' F
COOTBETCTBEHHO o = To00 = 297443/ cex,
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Ha p. Bacworane y n. Haynak BeayTcsa HabmojeHus Hag ctokom c 1957 .
i pajg HaGmogenuit mo 1965 r. cocraeaser 9 ner. CpelHnil mMoyiab CTOKAa 3a
3TOT nepuon coctasiaser 5,94 afcex ¢ 1 km? Kosbounuenr pomHOCTH mepHoaa
1957—1965 rr., ycraHomiaeHHwii mo ctBopy c¢. Cpemnuit Bacworan c 28-nernum
panom Habmwogenuit, pasen [,08. TaxnM o6pasoM, MORy/ab TOAOBOTO CTOKa
y x. Haynak, npusegeHHwit k 28-nmeTHeMy nepHolly criocoGoM Ko3¢dHIKEHTOB,

pasen 550 a/cex ¢ 1 kn? ( Mo= 103 =5,5/ .
A ’

B ofoux cayuaax nojayuensl O6/H3KHe Pe3y/bTATHL.

N——

Z CpBacioran” S ey

/ -

0,25 P
ayHaK

Y Hs

5 éB. Bactoran @ '/G' 25
| ),

0,20 /
t\

TS AL 030
ioa
\ %, /
0.40 ~—
~2 )
3 L= L0
\//

Puc. 3.18. Cxema Bacceitna p. Baciora'a,

1 — Momyan TOHOBOTO CToKa B JAlcex ¢ 1 k#®, 2 — Kosdduysenr
BapHaluMH TOJZOBOTO CTOKA.

Tpunep 3.7. OupefileauTb HOPMY ToJ0BOTO CTOKA B CTBOPE COOPYMKEHHST BOIO-
XpaHuiiuma B BepXxoBbax p. Cypsl (miowmans BomocGopa 112 xm?). HaGarozennit
B 3TOM cTBOpe Her. [locTaBaeHHyio 3ajauy pemllIM C [OMOILbIO KapTHl CPeIHero
roj1oBoro croka (npuioxente XXV).

[lo untepmonmsuuu MexJy usoanndsaMua 4 um 2 a/ces ¢ 1 w#m? OTHOCHTENBHO
iegTpa 6accefiHa mosyvyaeM [jia pacuetrHoro ctBopa Mo=27 a/cex ¢ | xm?.

Bepxosoe p. Cypel HaXomurcs B BOCTOUHOII MOJOBHMHE JeCOCTENHOIl 30HHI
Esponeitckoii Tepputopuun CCCP, 8 KoTopoii MaJble BOJOTOKH HEMOJIHOCTBIC Ape-
HUPYIOT [1013€MHble BOALL.

CoraacHo Taba 3.15, BBOgUTes nompaBOYHBH KoabGHIMERT K HOpMe, CHATOL
¢ KapTel, paBublii 0,85.
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Taxunm 06pazoM, pacueTHas HOpMa TOJOBOr0 CTOKA B CTBOPE COOPYXKEHHS
BOZOXpANWIHILA B BepXosbax p. Cypur paBHa

My =085 -2,70=230 ajcex c 1 Ku?,

yro cootBeTcIBYeT pacxony Qo=027 m3/cex, cnolo cToka yo=T2 MM u oGbemy
rogoeoro ctoka Wo=38,5-105 x8,

Hpumep 3.8. Onpepennts HOpMy TogoBOro cToKa Oanikn DeavimsnHoli, Bna-
naoweir B p. Hypy vy r. Kaparaunm. Ilnowage Bogocbopa Gankn Besnmsannoil
B CTBOpe COOpPYXKehus 3aBOJACKOr0 MpyAa-BOXOXPAHKIMLIA COCTaBaser 29 xm2.

ITo xapre cpegHero rogmosoro crtoka (mpuaomernne XXV) cHumaem g5
paitona r. Kaparaugm Mo=0,5 s/cex ¢ | xm? Pafion r. Kaparaugs oTHocHTCS
K crenHpM pafionam KasaxcrtaHa, B KOTOPBEIX AJA MajblX BOJOTOKOB BBOAATCS
nonpasoyHnie Kodh@HUKeHTH X HopMe cTorRa mo kapre T'TH k>1,0, xoTopumu
VUHTHBAETCH YMEHbUIeHHe NoTephb Ha HClapenue ¢ NOBEPXHOCTH Bojocbopa M peu-
Heix mecoB. llpu HopMme cToka 0,5 a/cex ¢ 1 «#? o niomwafgn BogocGopa 29 ke
o taba. 3.16 nonpasounslit Kospbnuuent k=1,45.

CienoBale]bHO, pacueTHass HOpMa rofloBoro CToka aas Gaaku Besnimaupoil

pasHa
My=145.0,5=0725 afceic ¢ 1 wm?,

yTo cooT1BeTCTBYeT pacxopy Qo=10725-29=21,0 s/cex, cnow y,=0725-315=
=228 sy B o6bemMy rogeBoro crorka W=2{.315.108=661 500 »°,

3ameruM, YTo HOPMY roflOBOTO CTOKa MaJ/biXx BOMOTOKOB 3aCYUNIMBBIX M HoJy-
3acyUITHBLIX paHoHOB, e rogoBOH CTOK (QOpPMHPYETCA B OCHOBHOM 3a CUeT
BEceHHero N0J0BObS, MOMKHO TaKXKe YCTAHOBUTbH MO KapTe CpelHEro CJosl CTOKa
noaosonbd (npuioxkenne XXXI). Hanpumep, ciofi cToka mosoBOAbA MajnkX BOAO-
TOKOB, NpuBeJAeHHHX B mpuMepax 3.7 u 3.8, mo mpunoxemmo XXXI pasen 80
n 20 mm. Ilo KapTe cpepsero romosoro croka (mpunoxenue XXV) ¢ ydeToMm mo-
NpaBoyYlbiX KOSGbdHUIHEHTOB C/10H TOfoBoro CTOKa paBeH 72 u 23 mm.

IHpumep 3.9. YcraHoBUTh uHC/EHHBEIE 3HAUEHHS MONPABOYHBIX KO3GdUIUEHTOR
K KapTe W30JIHHHUIl CPeHEro MHOrOJETHEro CTOKa /15 ONpPefeneHHs Mo Hell HopMEL
CTOK2 MaJ/biX BONOTOKOB KKHBX DPaHOHOB JecHONi 30HH X JIECOCTENHOM 30HH
ETC n zacyw.usnix pafionoB IOxkuoro 3asonxbsi u Ilpuracnuiickofi HusMeH-
HOCTH.

Haa stoit Leau Bocnoab3yemcs rpadgukaMi H3MeHEHHs CpegHero rojoBOro
CTOKAa C BO3pacTaHmeM miIowain BojocGopa (cM. puc. 3.15), NOCTpOEHHEIMH IO
MaTepnanaM HaGmofeHHii CTOKoBbiX craHuuii Bosabwoe CapeeBo (Mockoscras
06.1.) n IlnxkHegesuuxoli {BopoHexckasi 06/1.) u HaBMIOJEHHAM Ha MAaibX pekax
10x1oro 3aBoaxea u Ilpukacnuiickolt HU3MEHHOCTH.

Tpaduku cBasu My=f(F) noka3nBawoT, 4To ¢ BO3pACTAHHEM MNJIOLAJH BONO-
c60POB TOMOBO CTOK MaJLIX BOMOTOKOB JIECHON K JECOCTeNHOH 30H yBeJHui-
BacTCs, a4 B 3aCy LITMBOM PafioOHE — YMEHEIIAeTCs.

IMpegesbHule NJOmARY, NPy KOTOPBIX HOpPMa CTOKA JOCTHCAeT 3OHAJBHOM
BeJMUHHBL, MOTYT OHTH OPUMATH 0o TIpadHKav CTOKOBLIX CTAHUMA paBHEIMH
30 «xm?, a mo pekam IOxuoro 3amomxba u TlpuKacnufickofi HH3MEHHOCTH —
300 «m2, 3uauerius Mofy.efl CTOKA, COOTBETCTBYIOIIME 3THM I[IOUAMAM, NDUHH-
maeM paBHpME 5.5; 4,1 u 1,8 a/cex c 1 ka2

M
0F;
L
MNonpasounnie ¥0adPHUHEETH BHUHCIAEM IO COOTHOUICHMIO kp; =
03
rie MgF; —hopMa crToKa Majoro BOJIOTOKA ¢ maoliaiui Bogocbopa Fy, cHATas

c rpadura My=[ (F); M, ; — 30naabHasi HOpMa CTOKA.
Tak, nanpumep, no rpadury My=f(F) HumneleBHUKOHi CTOKOBOI CTaHIIH
ana maowagn F=10 &x® cuamaem My=2,9 a/cex ¢ 1 xM® u nonyuaeM s 3710%

2,
1101 aql monpaBouHbfl XosthdHuueHT k= = 0,71,
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Taxkue e BBIYHCAEHHs CHOEJaHB W A APYTAX mJowaieil 8o10c60poB mno
Tpem rpaduram ceradn My=f(F); ycTaHOBIeHEbE 3HAUGHIIA MONPABOUHBIX KOI(DdH-
LIIEHTOB TIPHBOAKTCH B Taba. 3.18 u 3.19.

TaGauya 3.18

HNonpagounsie KoahdnunenTH K CTOKY MAbIX BOJOTOKOB B I0XKHUbIX paifoHax
necHoii u B aecocrenvol 3onax ETC

[Maomans Bolochopa, K.u?

0,1 1 5 10 20 A 50

CrokoBasi cTaHUHA DBosb-

moe Capeeso . .. 0,22 1 0,40} 0,57 1 0,71 | 087 0,94 1,00
CrokoBasi cranuus Hux-

HeleBaukas . . . . .| 0,18 | 0,36 | 0,57 | 0,71 0,881 0,95| 1,00
Ocpenuennpie  3uauenns | 0,20 { 0,40 { 0,60 { 0,70 { 0,88 0,95 1,00

Tabauya 3.19

HNonpaBounsie KoaddnuneHTsl K CTOKY MalbiX BogotoKos Ixuoro 3aBomksa
u IIpukacnuificKOl HU3MEHHOCTH

C .. 20 50 100 150 200 300
Be ... ... .360 200 140 1,20 1,06 1,00

F en2 .

Caenyer 3ameTHTb, YTO YCTAlOBJAGHHbIE NMONPABOUHDE KOSMOUUUEHTH HMeT
npubasKeHHbe 3Hayenns, ocobenHo 145 paifona IOwxknuoro 3asonxba # Ilpnkac-

MHACKOA HU3MERHOCTH, 1I JO/KHBL VTOUHATHCH N0 MEDE HAKOMJIEHHs MaTeDHaJI0B
nad.mo1enui.



F'arasa 4

PACYET 3HAYEHHUH IO OBOTI0O CTOKA
PA3JIMYHOU OBECIIEYEHHOCTH

Beimie paccMoTpeHsl CNOCOOLI ONPCACJIEHHS HOPMBI TOJOBOTQ
CTOKA KAK OCHOBHOH H YCTOHUHBOH XapaKTCPHCTHKH BOAHBIX pecyp-
coe pekd. OnHaKo AJA BOMOXO3AACTBEHHOTO HCNOJb3OBAHHST PEKH
HEeAOCTATOYHO HMeTh CBefleHHA TOJMbKO O HOPMe cToKa. Heolxo UMbl
TaK¥e faHHbie 0 BeJMYHHAX CTOKAa B MAaJIOBOAHLIE W MHOTOBOLHLIE
TOALl pas3iaHyHoll obecneuenHoctH. Hanmpumep, nns THApPOIHEpre-
THKH, BOJOCHAOKEHUA H OPOLICHHA HYXKHO 3HATL CTOK MAJOBOIHBIX
JIeT, 4TO TapaHTHpYeT OT BO3MOXKHBIX nepe(oeB B NOTpelaeHHH BOABL.
Ilpu 27omM ueM BellIe TapaHTHS, TEM MEHbBINAS 4acTb OGIIETO CTOKA
PEKH ucnoab3yercda, B ciayuae NDOEKTHPOBAHHS MepOMPHATHA TO
32LLUTE OT HABOJNHEHHE OCHOBHOH MHTepeC MpeACTABJSALT CTOK B MHO-
TOBOJHEIE TOMHI.

Takum obpasdom, oluicit 3amayefi pacuera TOAOBOIQ,CTOKA $B-
JAeTc yCTAHOBJIeHHe CpeflHefl MHOTOJCTHEl BeJHYHIbl H BO3MOXK-
HbIX ero KoJieJaHuil Ha Bech MEPUOR CAYyXKOB THAPOTEXHHUECKHX CO-
OpyXKEeHH.

B nHxkeHepHBIX pacueTaX HHTEPeCYIOTC OTHOCHTENLHO KOpOT-
KIMH NPOMEXYTKaMH BpeMeHH, B TeueHHe KOTODPbIX KJAHUMAT H ONpe-
ne/sieMble HM XaPaKTePHCTHKH CTOKA MOXKHO MPHHATL YCTOHUHBBIMIIL.
HonyuieHne OTHOCHTENLHON YCTOHUHBOCTH CPeHHX XapaKTepHCTHK
KonefaHus KJAUMATA U CTOKA HA MPOTAKEHHH BPeMeHH CJAyxkKOb! I'M-
NPOTEXHHUECKHX COOPYXKEeHHH T03BOJfAeT pacopocTpaluTsh ua Oyany-
llee Te XapaxTepPHCTHKH CTOKA, KOTOpble HAGAMAANUCH B MPOULIOM.

B nacroduree BpemMsl pacueTsl TOAOBOTO CTOKa A BOJOXQ3AHACT-
BEHHBIX LieJiell peACTaBAgIOTCA B BHle KOJMUECTBEHHOH €r0 OIEeHKH,
oTBeYyamwIlefl TOH HAH HHOH 3agaHHON o0ecrneyeHHOCTH HJAH IOBTO-
paeMoctH (B cpepseMm oiull pas B N mer) Ge3 yxkasaHusi CpoKa Ha-
CTYIJIEHHS pacyeTHbIX BeauunH, Pacuetnass ofecrneueHHOCTh Has3Ha-
uaercss 0ObIYHO HCXOIs H3 CO0Op axelliil 0 crenedn OecnepefofiiocTH
paGoThl COOPYKEHHS.

TonoBoil cTOK pasfqHuHON 3a71aHHOM MOBTOPSEMOCTH Olpene-
JAercsl Mo KpuBLIM obecneyerHocti, C 3Toll Ledbio 110 Marepuanam
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HEMOCPeNCTBeHHbIX HAGII0MeHHH CTPOATCA SMIHPHYECKHE KDPHBHIE,
CriaxHuBaHie H 3KCTPANOMANHS SMIHPHUCCKUX KDHBBHIX obecleyeH-
HOCTH OCYINEeCTBJsIeTcs rpadHyecKH WM aHAJHTHYECKH C HCIOJIb30-
BAHHEM HEKOTOPHIX THTIOBHIX yPaBHeHHH, COOTBETCTBYIOIIHX oyepTa-
HHIO SMITHPHYECKHX KPHBBIX.

Fpaduueckass >KCTpanoJslHs C TpeJBapHTEAbHBIM CIpAMIe-
HHeM KDHBOH Ha ClellHaJibHOH KJeTyaTKe BO3MOXKHA TNPH HAJHIHH
JUTHHHOTO psAfa HaOMOfeHHH, a TaKKe eclH 3KCTPANoJfALUS He3Ha-
UHTEJIbHA.

AvanuTHyecKHe CIVIaXXHBaHHe M 3KCTpanoasinus (TMpakTHYECKH
TOJBKO €10 H NOJb3YIOTCA) NPHMEHAIOTCSA IIPH OrpaHHUEHHBIX psnax
gabawJeHHil HJAH TPU HAJNHYHH AJHHHOIO psAja, Koria tpebyercs
NepeHecTH TapaMeTpbl KPpUBOH obecnevueHHOCTH METOJAOM aHaJ/JOTHH
Ha HeU3yueHHEIe PeKH.

CriaXuBaHHe, HJIH BBIPABHHBAHHE, SMIHDHUECKHX KpPHBBIX pac-
npefeseHHsl B JAaHHOM CJiyyae 3aK/IHOyaercsl B TOM, uTO SMITHpHue-
CKaf KpHuBas 3ameHsieTcl TAaKOH TeOpeTHYeCKOH KpHBOH, MOMEHTHI
MIOIAAH KOTOpPOH pDaBHBEI MOMEHTaM ILIOIIAZH SMIHPHUYECKOH KpH-
BOH.

CormocraBiaeHHe SMIUPHYECKHX KPHBBIX 00eCleyeHHOCTH I'OJ0BbIX,
MAKCHMaJbHbIX H MHHHMAJbHBIX pAacXofoB, 0GBEMOB TABOJKOB H
JPYTHX 3/JEMCHTOB CTOKA C HEKOTOPBIMH TEOPETHYECKHMH KPHBBIMH
o6eCcNeyeHHOCTH, IOCTPOEHHBIMH Il pacTipefie/ieHdsl cayJyaifHbIX Be-
JHYHH, MOKa3aJH HX JOCTATOYHO Xopollee coBnafeHHe. [1osToMy aTH
TEOpeTHUeCKHe KPHBBIE M HCIOJB3YIOTCA KaK TeXHHYyeCKoe CReACTBO
A5l CrA2KMBAHHS H HKCTPANOJSIIUH IMIUPHYECKHX KPHBBIX A0 3a-
JI2aHHBIX Npefe/ioB 00ecneyeHHOCTH.

Haubosbitee pacnpocrpaHeHHe B NPAaKTHKe THAPOJOTHYECKHX
pacyeToB TOJyuHJAa OHHOMHAJIbHAS ACHMMETPHYHAS KpHBas, HJH
KpuBas pacnpepenenus Iupcona 111 runa.

Mupoxo HcnoabsyioTca Ttakxke xpueBule C. H. Kpunkoro u
M. ©. MeHkess, Kotopbie SIBASIOTCA 06oBueHHeM GHHOMHAILHOH
aCHMMCTpHyHOH KpHBOH. MoXHO no.1b30BaTbhCcsl H JPYTHMH Teope-
THYECKHMH KDHBBIMH IIDH XODOILEM HX COOTBETCTBHH 3MITHPHYECKHM
KDHBBIM, TTOCTPOEHHBIM TI0 HABIIOAEHHBIM BeJHUHHAM cToka. [To Teo-
peTHYeCKHM KDHUBBIM U YCTAHABJHBAIOTCA pacyeTHble 3HAYEHHS CTOKA
3alaHlbIX obecieyeHHOCTCH.

a9 noCTpoeHHS TeOpeTHUYCCKOH KPHBOH OGECTIeYeHHOCTH, KOTO-
past 6bl COOTBETCTBOBAJA SMIHPHUECKOH KPHBOH, HEOGXOAMMO MO
AAHHBIM HaOJIIoMeHHH BBIUHCJIHTE 3HAueHHS mapameTpoB ee dHbde-
PCHUHAJBLHOIO ypaBHEHHA H NPOH3BECTH er0 HHTETPHPOBaHHE.

ITapamMerpaMu TeopeTHYECKHX KpPHBBIX 06eCleyeHHOCTH §B-
JISTIOTCS:

1) cpenaHss MHOroJeTHAS BeJdMYHHA, HIM HOPMA, FOLOBOrO CTOKA
(Qov MO);

2) KostdHUMEHT BApHALMH, HAM H3MEHUYHBOCTH, TOJJOBOTO CTOKA
(Cv);
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3) x03pdHIHEHT aCHMMCTPHH TO0BOrO CToKa (Cs).

MeToMBl H TOYHOCTb ONPEJENEHHST OHOTO U3 NapaMeTPOB KpHBOH
ofecneueltliocTH — HOPMEI TOJOBOTO CTOKA — pacCMOTpeHsl B § 3.1—
3.4, a a1ByX npyrux napamerpoB — C, 0 Cs — IpHBOANTCA HUXKE.

3navenus kospopuuHertoB C, u Cs TOAOBOTO CTOKA, TAK XKe KaK
H €r0 HOPMBbI, ONpefesaslloTCS pasJ/HUHBIMH METOJAaMH, B 3aBHCHMO-
CTH OT HaJHYUS MATepUAJIOB HAOMIONEHHH.

§ 4.1. ONPEOEJEHHE KO3®dHLUHEHTOB BAPHALLHH
H ACHMMETPHH NMPH HAJIHYHH AJHTEJDbHBIX HABJIIOAEHU

Kosboduunmedt BapHalHH, HIK H3SMEHUYHBOCTH, TO-
AOBOTO CTOKA CJAYXKHT MepPOH OHmeHKH KOJeDaHHsl TOJOBBIX BEJHYHH
CTOKa OTHOCHTEJIBHO €rQ HOPMBl H UHCJIEHHO PaBeH OTHOCHTEJbHOMY

Ox
CpelHeMy KBaApaTHUeCKOMY OTKIOHEeHHI0 Cp=—— OH CJIyKHT
X
TaK¥XKe /5 CPaBHEHHS OTJEJbHBIX CTATHCTHUCCKHX pS0B, HATIPHMED
TONOBBIX BEJHUYHH CTOKA PA3HBIX pEK, B OTHOIIEHHH WX H3MEHUHBO-
CTH HJIH paccesiHHS TOUeK Ha KPHBOH.

IIpu Hanwuuy AauTeabHuIX HalmwodeHull Ykasauuamud CH 371-67
NpefyCMAaTpPHBAIOTCA ABa MeToRa onpefenenusi C, B 3aBHCHMOCTH
OT H3MEHUYHBOCTH TOJ0BOTO CTOKA.

Ecay n3MeHUMBOCTH TOJIOBOrO CTOKA HEBEJIHKA W XapaKTepH-
3yercs ko3dpunuentom Bapuanuu C,< 0,50, pekomennyercs cie-
aywoimas gopmyna

~ n
3 (kg —1)2
1
C,= —_— 4.1)
rae k; — MOyJpHBIA K03G@HIHEHT CTOKA KAXKAOTO roja; n — YHCIOo
JeT HaGawoael il (YHCJI0 UIeHOB CTATHCTHUYECKOTO psia).
IIpu n<C30 popmyna (4.1) ucnosnbsyercsa B BHAE

[ﬁm —1)2
cw:]/ SR (4.1

n—1

®opmyaa (4.1) mpencraBiaser cofoil BblpaxeHHe BTOPOTO MO-
MeHTa TIOoIaAH KpHBOH PacnpeAe/JeHUsl OTHOCHTEIBHO HEeHTPATbHOH
opAMHATEI, a MeTos onpenencHus C, u Cs no dopmynam (4.1) u
(4.6) HaspIBAETCS METOJ0M MOMEHTOB.

OrnocuTesnbHasi CpelHsisi KBajpaTHyeckas omHOKa Ko uilHer-
Ta BAPHAIMH, BRIUHCIEHHAS 110 3THM GopMysaaM, paBHa

Vi+cl
7T T e,

= 100 (+2)
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®opmyna (4.2) npensoxena E. I'. BioxuHoBeIM M pexomenpo-
pana Ykazauusimu CH 371-67.

B TperbeMm u3fganud yuebuuka «Peunoit croks . JI. Cokonos-
CKHH OTMewdeT, 4To JJisT HOpMAaJIbHOTO paclpefelsieHHst mapamerpa
K GaH3KOTO K HeMy (oJiee oBocHOBaHHOH (opMysioll onpeneneHus

Oc, SIBJSETCS
V1+2c
ch:‘—]/—,_ﬁ— . 1000/0. (4.3)
3Hayenuda Oc, B 3aBUCHMOCTH OT fi H C», BHUHCHEHHBE NO (op-
mynam (4.2) u (4.3), npuBonstca B Taba. 4.1 u 4.2.
Tabauya 4.1

OThocuTelbHble cpefinne KBaapaTnyeckne ownbku (%) xoadduunenta Bapnauuu,
BbiuHCIeHHHE N0 dopmye

V1+cE
v Vo

Uncao get HabaoneHuit

se - 1000/

10 20 30 40 50

60 70 80 90 100

0,20 | 23 16 13 11 10 9,3 | 8,6 8,1 7,6 | 7,2
0,30 | 23 17 14 12 10 9,6 8,8 83| 7.8 7,4
0,40 | 24 17 14 12 11 9,8 | 9,1 8,5 8,0 7,6

MNNpumeuanue IIps mpomexyTounbix 3HaueHusx Cy U 71 O

ollpe/iensieTcs
v
110 HHTEPIOALAH,

C

Tabauya 4.2

OrnocuTenbHble cpenune KBagpatnueckue omnbxku (%) koapduunenta sapuaunn,
BbiuncIenHbie no hopmyae

GC'(): o : 1000/0
Co

n

0,20 0,40 0,60 0,80 1,00
10 23,2 25,7 29,4 33,7 38,6
20 16.5 18,2 20.7 23.9 97,4
30 13,4 14,8 16,9 19,5 22,3
50 10,4 11,5 13,1 15,1 17,3
100 7,4 8,2 9,3 10,7 12,3
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W3 atux tabiaul BWAHO, 4yt0 Aas onpefenenus C,<C0,50 ¢ tou-
HocThi0 =+ 109 Heo6xoauMo HMeThb psAA HaOJMOJeHHH NPOJOJNXKH-
TeJbHOCTEI0 50—60 JeT, a BuyucieHus no dopmyiaam (4.2) u (4.3)
JaioT Majylo pasHHLY, KOTopas NPakTHYeCKH He CKa3biBaeTcs Ha
KOHEUHBIX pPe3y/ibTaTax pacueros.

Ilpu GonblOH H3MEHUHBOCTH TojgoBoro croka (C,>0,50), uto
XapakTepHo AJSl pPeK 3acYLIJIUBHIX paioHOB, Koa(pdHUIHEeHT BapHa-
IHH olpeenseTcs: MeToAoM HauGogbIuero npapaonofodus. [1o stomy
MeTolly 3Hauende C, YCTAHABJHBAETCH B 3aBHCHMOCTH OT napame-
Tpa A, KOTOpPHI#l NpeAcTaBasieT co60l cpefHee 3HaueHHe JorapHdmos
MOAYJbHBIX Ko3dh¢unHenToB 1g k& U BEUHCASIETCS 110 PABEHCTBY

n
Elgki

A= (4.4)

n—1

Hwmes snauenue A, no Tabn. 4.3 nerko ycraHoBuTb BesHuHHY Co.
OtHocHuTeNbHAS cpeRHAS- KBajpaTHueckasi omnb6ka C,, ycTaHo-
BJIGHHOTO C MMOMOILbIO napaMerpa A, npubaiKeHHo paBHa

3 1007, (4.5)

GC”:V 2n(3+6‘3)

BoJiee TouHble 3HAyeHHSA Oc, ., BBIYHC/ICHHblE METOAOM HanGonb-

niero npasaonofaobHs, NpUBoAsiTCH B Tabs. 4.4,

3HaueHHus KO3(PQUIHEHTOB BADHAIHH, ONpeJefieHHBIe METOAOM
MOMEHTOB H METOJOM HauGoJsbLIero npasaonogobus npu C,>>0,5,
pasanualorcs He Gosee yeMm Ha 2—3% (taba. 4.5). B To ke Bpems
MeTos, HauGOJbIIEr0 NpPaBAONOROOHS OTMHYaeTcss CAOXKHOCTBbIO H
rpoMO31KOCThIO BhlvHCIeHHA. Tlo3TOMY MOXHO CYHTATh, YTO METOX
HaWGoNbIero npaBjonoao6us ans onpefenenis C, He HMeeT NpeH-
MYUIECTBA Mepell METONAOM MOMEHTOB H NMpPH MaccoBHX pacuerax C,
Jyquie MOJb30BAaTbCA MNMOCAelHHM, T.e. (opmymoir (4.1), xoro-
pelii onpaBaan cebsf NPH MHOTOYHCNEHHOM INpPaKTHUECKOM IpHMe-
HEeHHHU.

KoagdunueHTsl BapuamuHi, ycraHosjenusie no gopmyne (4.1) u
no rtaba. 4.3 ¢ NOMOIbI0 NapameTpa A, NPHHHMAIOTCS B KadecTBe
pacueTHBIX, KOra HX cpelHdd KBafpaTHueckas oWIHOKa, BhIYHC/EH-
Has no ¢opmyse (4.2), He NpeBbIIAeT ciaeAyiolliue NPeJe/bl:

Wurepsansl smavemmsi C, 0,2—0,3 0,4-0,8 Goapme 0,8

Honycrumas cpefHas
KBaJ[pATHUECKAR OWING-
Ka, % . . ... .. 20 10 5
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8.1

Tabauya 4.3

3HayeHHs KOIQPUUMEHTA H3IMEHUHBOCTH B 3aBHCHMOCTH OT 3Hayenuil mapamerpa A (3HaMEHHA ) OTPHUATENbHBIE)

I et bt et ek d et ek et bk b D O D DS
8@@\]0‘)@
QOO CcCooOoC

OO 001 O U b QO BO e

0,0565
0,0828
0.115
0,153
0,198
0,951
0,311
0,378
0,454
0,539
0,632
0,734
0,846
0,966
1,095
11234

0,0617
0.0930
0,136
0,189
0,255
0,336

0,0589
0,0858
0.118
0,157
0.203
0,256
0,317
0,386
0,462
0,548
0,642
0,745
0,857
0,978
1,109

0,0647
00969
0,141
0,195
0263
0,345

0,0613
0,0887
0,122
0,162
0,208
0,262
0.323
0,393
0,471
0,557
0,652
0,756
0.869
0,991
1,122

0,0677
0,101
0,146
0,202
0,271
0,354

0,0638
0,0918
0,126
0,166
0,213
0,268
0,330
0,400
0,479
0,566
0,662
0,767
0,881
1,004
1,136

0,0707
0,105
0,151
0,208
0,278
0,363

C.=2C,

0,0664
0,0949
0,129
0,170
0,218
0,274
0,337
0,408
0,487
0.575
0.672
0.778
0,893
1,016
1,150

s=1,5Co

0,0737
0,109
0,156
0,214
0,286
0,372

0,0690
0,0981
0,133
0,175
0,924
0,280
0,343
0,415
0,496
0,584
0,682
0,789
0,905
1,029
1,163

0,0767
0,113
0,161
0,221
0,294
0,381

0,0716
0,101
0,137
0,180
0,229
0,286
0,350
0,493
0,504
0,594
0,692
0,800
0.917
1,042
1,177

0,0800
0,117
0,167
0,227
0,302
0,391

0,0743
0,105
0,141
0,184
0,934
0,292
0,357
0,431
0,513
0.603
0,703
0,811
0.929
1,055
1,191

0,0832
0,122
0,172
0,234
0,310
0,401

0,0771
0,108
0,145
0,189
0,240
0.298
0,364
0,438
0,521
0,613
0,713
0.823
0,941
1,069
1,205

0,0865
0,127
0,178
0,241
0,319
0,411

0,0799
0,111
0,149
0,194
0,245
0,304
0,371
0,446
0,530
0.623
0,724
0,834
0,953
1,082
1,220

0,0897
0,131
0,184
0,248
0,327
0,421




6.1

[A]

00 ' Gy i e o b =
EScEESSEo

DO bt s

=2
(=4

0,431
0,542
0,669
0,813
0,973
1,150
1,344
1,555
1,782
2,026

0,0497
00698
0,0926
0,118
0,147
0,177
0,211
0,247
0,285
0,327
0,372
0,419
0,468
0,521
0,578
0,636

0,441
0,554
0,683
0,828
0,990
1,169
1,365
1,577
1,806

0,0516
0,0720
0,0951
0,121
0,150
0,181
0,215
0,251
0,289
0,332
0,376
0,424
0,474
0,527
0,584

0,0535
0,0742
0,0976
0,124
0,153
0,184
0,218
0,255
0,294
0,336
0,381
0,428
0,479
0,532
0,589

0,0855
0,0764
0,100
0,127
0,156
0,187
0,229
0,258
0,298
0,340
0,385
0,433
0,484
0,538
0,595

0,474
0,591
0,725
0,875
1,042
1,226
1,497
1.644
1,878

Cs=SC«p

0,0574
0,0786
0,103
0,129
0,159
0,191
0,925
0,262
0,302
0,345
0,390
0,438
0,489
0,543
0.600

0,484
0,603
0,739
0,891
1,060
1,245
1,448
1,666
1,902

0,0594
0,0808
0,105
0,132
0,162
0,194
0,229
0,266
0,306
0,349
0,395
0,443
0,495
0,549
0,606

0,496
0.616
0.754
0,907
1,078
1,265
1,469
1,690
1,927

0,0614
0, 0832
0,108
0,135
0,165
0,197
0,232
0,270
0.311
0354
0,400
0,448
0,500
0,555
0,612

0,507
0,630
0,768
0,924
1,096
1,285
1,491
1,713
1,952

0,0635
0.0856
0,110
0,138
0,168
0,201
0,236
0,974
0.315
0.358
0,404
0,453
0,505
0,560
0.618

0,519
0,643
0,783
0,940
1,114
1,305
1,512
1,736
1,976

0,0656
0,0879
0,113
0,141
0,171
0,204
0,240
0,277
0.319
0,363
0,409
0,458
0,511
0,566
0,624

0,530
0,656
0,798 .
0,957
1,132
1,324
1,533
1,759
2,001

0,0677
0,0903
0,116
0,144
0,174
0,208
0,213
0,281
0,323
0,367
0,414
0,463
0,516
0,572
0,630



Tabauya 44

OTHOCHTesbHAS CpelHAst KBAagpaTHYecKas ownbka (%) koathdHuMenTa
H3MEHYHBOCTH, BbIYUCIEHHOTO Mo Tada. 4.3

Uncao net Habalopennit n

C,

10 20 30 40 50 €0 70 80 90 160
050 1 21,5] 15,2 12,4 |10,8] 96 | 8,8 | 8,1 ] 7,6 7,2 ] 6,8
0,75 | 2005 | 145 | 11,8 | 10,3} 9.2 | 8.4 | 7.7 | 7.2 | 6,9 | 6,5
1,00 { 19,4 | 13,7 | 11,2 | 9,787 | 79| 7,3 | 6,8 | 6,5 | 6,1
1,25 | 18,2 { 12.8 | 10,5 | 9,11 81 | 7.5 | 6,9 | 6,4 | 6,1 | 5,8
1,50 16,9 12,0 9,8 8,5{7,6 {691 64| 6,0]| 57154
1,75 1 158 | 11.2 | 91| 79| 7.0 | 6,460 | 56! 53] 5,0
200 146 | 104 ] 84| 7,31 6.6 |6,0|55152149: 456

[Mpumeuwanue. Ilpu npoMexyToulbx sHaueHusix Cp U # CPEIHAN KBaipa.
THYECKAs OMIKGKA ONpelefsercs MO HHTEPNOMSTHH.
Tagauya 4.5

Cpeanne anauenus C,, oflpeJeneHHbie METOLAMHU
MOMEHTOB W HauGoJabwiero npasgononobus

3navenue C,
Heruunoe O6benm
S suopra | o Nerony | T
4 HpaBIONOI0GHS
0,25 25 0,25 0,25
50 0,24 0,25
0,50 25 0,49 0,49
50 0,50 0,50
1,00 25 0,97 0,99
50 0.98 1,00

Makcuma.ibubie omn6KH C, 3HAYHTENBHO NPEBHILAIT cpeiHee
KBazgparnyeckoe 3nadenne. OHHM BO3MOXKHLI TOrAd, KOTA4 B KOPOT-
KUl psai HaBuiodeH l, 10 KOTOPOMY onpenesisiorcs Cy, BXOAUT 04eHb
MHOTOBOJAHEIE MAH MaJOBOJHBIA IO, TOBTOPSEMOCTb KOTOPOTO 3Ha-
YUTENLHO pexe 4eM OJAHH pa3d B n jeT. ONHAKO BEPOSTHOCTL 60.b-
wux omudok C,., B ABA-TPH pala MPEBLILIAOUIHX €€ CPEIHION
KBaPATHYECKYIO BeIHUYHHY, OUEHDb MaJa.

Kospduuuenr acummerpuu Cs XapaKTepH3YeT HeCHM-
METPHUHOCTb pfja BEJHUYMH CTOKA OTLOCHTEIbHO €r0 CpejHEero
3Hauels. JTo Mellee YCTOMUMBBIL Mapamerp KPHBOE pacmpeie-
JIeHRA 1110 OOCCHEUCHHOCTH W AJIsl HAJIeXKHOIO Cro ONpeJleIeHHst Tpe-
Oyetcs psj Habuogenuit Hax ctokoM Goaee 100—150 ger.

[To umeomumMca psagaMm HabIOTeHH MOXHO YCTAHOBHTb JHIUD
NpHOIHKEHHOC 3HayeHue Koabduuuenta acummerpuu. Jasg stof
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Ue/IH HenosbayeTes GopMyna TpeThero MOMEHTA

n
¥(k~1)3
Cc==——o—.
s nCi’,
Ornocureanpiiass cpelHsss KBaapaTHueckas omubka C; 3apu-
cut o1 Koaduiimenta pBapuanun C, ¥ uMcaa Jjer HAOMIONEHHI 7.
Ee snavenne upn C;=2C, ¢ y4eToM AacHMMETPHYHOrO pachpefe-
JeHHHA TOAOBHIX BeIHUHH CTOKa MOXKCT OLITL ompenenena no ¢op-
myae C. H. Kpunkoro u M. ®. Meukensd

(4.6)

e, = Y2 VT 60+ 5C - 100%. (.7)

3HaueHHe O¢ NPHU HOPMAJIbHOM PACMPENeNEeHAN MOXKET OHTh mo-
JIY4€HO 110 opMmy.ie

o, = )/ 5 - 1000, (4.8)

3Hauenus cpeiHell KBajgpaTHYecKofl omubGKH Koabduirenra
aCHMMETDPHH, BHUUCNeHHble Mo Qopmyae (4.7) npu maubonee pac-
NPOCTPAHEeHHHIX 3HAYyeHusAX C, ¥ n, oueHb Benuk# (1abs, 4.6) u csu-
JeTe.IbCTBYIOT O TOM, 4TO AMf NPaKTHUECKHX Lenell HeoOXoauMmo
onpene1sitb C, ApyruMu cnocobamu. Pexomeniyvercs cmocob rpadu-

yeckoro moabopa.
Tabauya 4.6

OTHOoCHTENbHEIE cpefHue KBAApaTuuecKue OWHGKN ompelenerus Koddduunenta
ACHMMETPHH G B % npu C,=2C,

Kosdduunent sapuamny €,

n

0,10 ] 0,20 0,10 0.0 0,80 1,00

|

10 399 ’ 216 10 | 126 126 134
20 281 153 9 | 8 89 9
30 234 125 30 { T2 74 78
40) 199 108 70 1 63 64 67
50 178 96 63 56 57 60

100 1 125 69 \ 44 39 41 42

Tax, mpu HaNHMYHH AOCTATOUNO ALIHHHOTO pAA2 HabaoAcHHI
(6o1ee 30—40 .1er) BeguunHa C; MOMKCT ObITH yCTAaHOBJIEHA TYyTEM
nocaenoBaTesbuoro noabopa ero 3HAUCHUE, HCXOAH H3 YCJNOBHH Hall-
Jdy4lliero COOTBCTCTBHSA 3IMMOUPHUCCKUM TOYKaM TPHHATON TeOpeTH-
yeCKoll KpHBO#1 obecmedeHHOCTH, OPAHHATH KOTOPOH BBIYHCJACHLI 11PH
04MOM M3 3aJaHHBIX aHaueHuil C,/C,. YcranoBieHnoe 111 AaHHOA
pexu ortuotnenue, Cs/C, mpoBepsieTcs mo APYTHM ONOPHBIM TMYHKTAM
pex storo ke paiftodHa. CoBMellleHHble KPHBble CTPOATCH B MOAY/b-
HBIX KO9(OHUMEeHTaX Ha KaIeTuaTKe BEPOATHOCTEH, KOTOpAd HMEET
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noayiorapuipmMuueckuil unu gorapupmuueckuil macwrab, 6aarogapa
YyeMy KpHBBIE 06ECIeueHHOCTH CIPAMAAI0TCH.
OfecnedeHHOCTb TOUEK (MOAY/BHHIX K03 (ULHEHTOB) IMNUpHYe-
ckoft xpuBoft pY% omnpesenserca no popmyde (2.9)
__ m—03
 on404

Teopernueckue KpHBbIE CTPOATCA C NMOMOWDBIO TAGIHKIl NPUIOKe-
uuf 6, 7, 8 MpH yCTAHOBJIEHHOM 3HaueHHH Cp, M PA3HLIX 3a71aBACMbBIX
snauenuax Cs, nanpumep Cs=1,6C,, Cs=2C,, C;=3C,, C;=4C,.

Kpusas, pacnosaraiomiancs Jjaydiie APYTHX OTHOCHTEJALHO 3MITH-
PUYECKHX TOYeK, M ee 3HaueHHe U, NMPUHUMAIOTCA B KaueCTBE pac-
YETHBIX.

Kpome BBIIEH3NOMEHHBIX METOJA0B ONpeleJeHHs NapaMerpoB
KpUBBLIX pacnpeneneHusd (0OeCHeUeHHOCTH), B MOCJAeRHEE BPEeMs IIH-
POKO mpuMeHsercA Tpado-aHAJUTHUCCKHN MeTod, pa3pabGoTaHHLIA
I. A. AnexceerniM. Ilo 3ToMy MeTony, BCe TpH mapaMerpa KpHBOH
ofecneyeHHOCTH ~—— HOpMa, K03 (uIHeHT BapHauHl U Ko3(hHUIHeHT
ACHMMETPHH — BHUHCJAAIOTCH C HMOMOILbIO TPeX XapaKTepHBIX OpAU-
HAT CIrJiaxKeHHoA sMnHpuueckKofi xpuBoH ofecneuenHocTu. TakHMH
OpJHHATAMH FBJSIOTCA BEJIUYHHBL rofgoBoro croka 5, 50 u 95%-Ho#i
obecrreyennocti. Ha xieryaTtky BepOATHOCTEH HaHOCATCH TOUKH Ha-
GJr0IeHHBIX Mofydelt M; uau pacxonoB Qg pacnonoxeHsblie B y6bl-
BatomeM nopsake. ObecrmeueHHOCTb IMIHPHUECKHX TOYeK oOTpene-
Jasercs nmo dopumyne (2.9). ITo atuM TouKam NPOBOAMTCHA CriiaxeH-
Hasl SMNIUpHUECKad KPUBasf, ¢ KOTOPOH CHHMAIOTCA TPU XapakTepHbe
opAunarul. Ilo aTUM opIuHaTaM NpEXKAE BCETO BHIUHCAIETCH K03(h-
(DHIIMEHT CKOLIEHHOCTH S KpuBo# 06ecneueHHOCTH, KOTOPLI ABASETCH
dbyaKunell kospduunenta acummerpuu Cs

g It Qusy, — 2Qs09
s Qsq, — Qusy,

(4.9)

rae Qu, » Qg H Qgs%—— BeJUYHHB Ton0Boro croxa b5, 50 u 959% -nof

oBecneueHHOCTH, CHATBIE CO CIJAXKCHHOM 9SMNHpHUYECKOll KPHBOH
obeCnedeHHOCTH.

3arem Mo MoOJyYeHHOMY 3HadYeHHIO S 1Mo Ta6a. 4.7 HaXoAHTCA CO-
OTBeTCTBEHHOE 3HaucHHe ko3pduuuenta acumMerpuu C, Hanee
YyCTaHaBJAUBAGTCA cpeflHee KBAApaTHYeCKOe OTKJOHeHHe Gg M cpel-
Hee 3HaueHHe (HopMa) ronoBaro ctoka Qo no dopmyaam:

Qs9, — Qose

Gy = — 410

2 (DS% —_ (DQS% ( )

Q() — QS()% - SQ(D5001C7 (4‘1 ])

rpe @, , @ . u @  — OTHOCHTEJbHbIE OTKJIOHEHHA opauHat OH-
2% 50% 95%

HOMHAJbHOI KPHBOH 00eCneyeHHOCTH OT CepeflHHB (€QHHHUBI) TpH
Cy, paBHOM ejuuule, ¥ C,, YCTAHOB/JeHHOM 10 Taba. 4.7.
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Tabauya 4.7

3nayennd Kostpduuuenra acummerpur C; n Koaduuuenta ckomenrnocty S

OHHOMUHAJBHON KPHBOA pacnpe/enenns
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Q-
—® (p,
c g (2 Cg) P ®uso, | s _ @50, ~Qg5¢, — 20501,
s oo A Q50 — Qosey,
P50, < 2500, ! Pgsu,

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

3nauenns @, , ©,, 1 Oy, HaXomATCA TakxKe no rabm. 4.7.
B 0 vdo

Kosdpdunuent sapuanuu C, onpepensercst mo ¢popmy.ie

5%

C,= 2 (4.12)

Owu6xu napamerpos (C,, HopMBl U Cp), YCTAHOBIEHHBIX rpado-
AHANHTHYECKHM CHocoboM, ONPEIEeAIOTCS MO MPUBEIEHHBIM BbIIleE
(opmyaaM u Tabauuam omHOOK.

Eciu BpludciieHHble OIIMOKH MPeBLILIAIOT PHHATHE MpeTebl. Ma-
paMeTpnl KPHBOW oOeCleyeHHOCTH HeOOXOAHMG TPHBECTH K MHOTO-
JeTHeMY MepHOIY, MOb3YACh TAHHBIMH PEKH-aHAI0TA.

I'pado-amasuruuecknil MeTo1 OnMpeaeeHHst TApaMeTPOB KPHUBBIX
00ecleyeHHOCTH MCHEe TPYAOEMKHH MO CpaBHEHHIO C METO;0M Mo-
MCHTOB, 0COOEHHO MpH IAHHHBIX PAAAX HaOJIIOAGHHUI, UTO HAB.ISIETCH
Cro p0CTOMHCTBOM. OjHAKO TOYHOCTb MapaMeTpoB, OMPCAEIAEMbIX
ITHM MeTOJIOM, 3aBHCHT OT OODCHOBAHHOCTH TpOBEICHHSA CTJI4AKEH-
HOM 3>MMUpHYeCKOH KpHBON 00ecrneuyeHHOCTH, YTO B CBOK Ouepeib
3aBUCHT OT IIHUBL PANE, €r0 1H3MeHYHBOCTH, COIVIACOBAHHOCTH pac-
MOJIOKEHHS TOYCK B BEPXHUX H HUMKHHUX KOHIAX KPHBOI, a TaKKC
OT OMLITA CaMOro HCMoJHTed. KpoMe TOTO, 3TOT CrHocol He mpe-
AdycmarpHBaer moabopa Takoro HeyCTOHUHBOTO MapaMeTpa, Kak Ko-
5> HLUHEHT acCHMMETPHH; ero NpHHHMAIT C NIePBOT0 BBIYICICHHS,
yTO MpU pasgbépoce TOYeK B BePXHHX M HHMKHHUX KOHIAX 3MIHpHYE-
CKHX KPHBBIX MOXKET IPHBCCTH K CYLIeCTBEHHBIM OTKJOHCHHSAM TeO-
perHyeckKHX KPHBLIX 0T HaOJIOACHHBIX TOUeK H 3HAYHTEJbHBIM OUIMO-
KaM BeJH4YHMH CTOKa MaJ/0f obGecrmeuennoctd. TlostoMy u B 1aHHOM
cayuae HeoGX0AMMA MpOBepKa CXOAHMOCTH TEOPETHUECKOoli KPHBOIl
O0CCHeYeHHOCTH ¢ 3MNUUDHUECKMMII TOYKAMH [HYTeM HX COBMeECT-
HOTO [IOCTPOCHHSL.
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§ 4.2. ONPEJENEHHE KO3 PULUHEHTOB BAPUAUMHU
H ACHMMETPHH NPH HAJMHYHHU KOPOTKMX PAOOB HABJIIOJdEHUM

Kax Buaio u3 npuseneHHbix B § 4.1 dopmya u Tabaul, NpuHsTas
Vkazanuamup CH 371-67 ponmycTHMas TOYWHOCTb BbludcaeHus C,
NPH OrpaHdyeHHblX pAAAx Haba0J eHHE MOXKeT &bITbL JOCTHr-
HyTa JHIb JTs1 peK 30H H3GLITOYHOrO H JOCTATOYHOTO YBJ/a-
HeHHsSI ¢ He3HAUHTeNbHBIMH KojeGaHHAMH TOA0BOr0 cToKa. B 3a-
CYLIIIHBHIX 30HAX H 30HAX HENOCTATOYHOTO YBJAXKHEHHS, rae KoJe-
GaHHsd TONOBOTO CTOKA peK BEJHKH, onpeiendTb C, C TOYHOCTHIO
4+ 10—5% wuwacto HeBO3ZMOXKHO H3-32 MaJOH MPOAOJKHTENbHOCTH
HabMI0TeHHH.

Bo Bcex Tex ciayuasx, KOTAa OTHOCHTeJbHAS CpeiHslsi KBajgpa-
THUeCKaqd OmHOKa Kod(pPHUHUEHTa BAPHALUMWH MPeBbIlUAeT VKAa3aHHLIEe
Ipefienbl, ero 3HayeHHe, BBIYHCJACHHOE I10 KOPOTKOMY pAny Ha6.TIo-
JeHHH, CJAegyeT MPHBECTH K MHOTQJETHeMy HEepUOAYy MO0 AaHHLIM
OIIOPHBIX MYHKTOB Ha peKaX-aHajorax. OcofennHo HeoOXOAHMO IIPH-
BOAUTh C, K QJHHHOMY pPAAY, €CNH B COCTaB KOPOTKOTO pAjxa Ha-
0.110AeHHH BXOAAT OuyeHb MHOTOBOAHBIM H OYeHb MAaJOBOAHLIH TOALL
penkoil NOBTOPAEMQCTH.

[IpuBenenne C, K MHOrojeTHEMY MepHOAY OCHOBAHO Ha TOM
MpeJNoJaOKeHHH, 4T0 COOTBETCTBHE KoJjebaHUH T0g0BOTO CTOKA, Ha-
0.110;12B1ileeCsl 3a BpPeMsl NApaiielbHblX HabM0Aennil B 000HX CTBO-
pax, coxpassgercs H B TeueHHe Oovee anuTesbuoro mnepuopa. Ilo
3TOMY COXPaHACTCSl MPOMNOPIHOHAIbHOCTh C, ¢ H3MeHeHHEM AJHHb
paza. Beifupacrcs aHajsor HCXOAS M3 YCJIOBHU CHHXPOHHOCTH KO-
Jefanuil TOAOBOrO CTOKa B 00GHX CTBOPAX W MPH BHICOKOM Kadddu-
LHeHTe KOppeasiuuu cBa3d, parHoM (,8—0,9.

OcyutectBasercsa npusesenne C, K MHOTQJIETHEMY NEPHOAY aHa-
JUTHYECKHM HJIH TPa(o-aHaJUTHYECKHMH CIOCOOaMH MPH HAJTHIHU
napanjedbHbIX HAOMIOJAEHHH B PACYeTHOM H OMOPHOM CTBOpAaX B Te-
yenue He MeHee 10—15 ner.

AuagutHyecKHi cmoco6 MoxeT OBITh MpefCTaBided AByMS GopMy-
saamu. Haubosee npocroft asaserca Gopmyna

yl\':CUaN I3 » (413)

rae Cpx 8 O, n — K03h(PHIHEHTH BapUALUU TOJ0BOTO CTOKA, BbIYIi-

cjieHHble M0 AauHEHOMY (N) U KopoTkoMmy (n) paxam HabJwoaeHull.

HMunexkcom «a» ob6oznauen Koadduuuent sapuaunu C, pekH-aHa10rd,
Bropaa dopmyna, pekomengosansaa CH 371-67, umeer Bu1

Cz/ i QCp n

1 -r211 - —
SN a

Con= , (4.14)
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HJIH

C, y— Con e 415

2
172

2
] — _pna Qcpna

2 2
CvNa QcpNa

1ne C,—xko3bdHUuHeHT BapHallud TOJAOBOTO CTOKA, Qcp— cpefHuil
rOJOBOM pacXOf BOJAbl, O— OTHOCHTeNbHAsl CpejHsiss KBajpaTHye-
ckas omubKa cpepHell BeJHYHHE! CTOKA; N — HHIEKC, 03HAYAIOLIKI,
y 4YTo HAHHAA XapaKTepHCTHKA
T l ’ OTIOCUTCH K MHOTOJIETHEMY
nepuoly; N — HHAeKC, O3Ha-
M, “_._l S _(~ - ’T/ YalOmKHA, 4TO AaHHAA Xapak-
| TepUCTHKA OTHOCHTCH K KO-

oLz .
| /4__ 0! POTKOMY NEPHOAY; a — HHIEKC,
Mo ] “”‘F_Zﬂ_’“’r“ﬂ 1 03HAUAaIoU UM, 4TO AAHHAY Xa-
b, — ; paKTepHCTHKa OTHOCHTCH K

| | peKe-aHanory; r-— Kosdou-
1 IUEHT KOppensiHH CTOKAa B
f
3
!

06oux CTBOpax.
3HaueHUs ¢ M r BLIUHC/SA-
1ored no QopMmyaam (3.5) n
(3.9).
M~  I'pado-amanntayecknit cro-
co6 npusefienus C, K MHOro-
Puc. 4.1. T'padpuueckoe mnocrpoedne pas JETHEMY INe€pUOAY MpeACTas-
npusciedns XosdduuueHta Bapnaldu X el HECKOJALKHMH BAPHAHTAMH.
MHOTOJICTHEMY IEPHOAY HaanMep’ MeTOAHYECKH-
MH peKOMeHAAIUAMH K CO-
CTaB/IeHHIO CpaBouHHKa o BoAHuM pecypcaMm CCCP npemnaraercs
dopmyaa upusefenusa C, K MHOTOJeTHEMY I[epPHOLY, NpPOBepeHHAsd
K. I'l. Bockpecenckum na GonbnioM ¢akTHUECKOM MaTepuale,

—+
L
|

i
]

)

!

T

Ll
Ma.cp M

M
CwN:Cv Na'_A,’IYIf'tga’ (416)

rae C,— koaddunuent sapuauu; M — cpegHHE MHOTOJETHHH MO-
Ayab (HOpMa) CTOKa, 3HAYEHHE KOTOpPOTO YCTAHOBJEHO METOAAMH,
U3J10’KeHHBIMH B rjase 3; N H a4 — HHIEKCbI, NMEIIHEe Te Ke 3HA-
YeHHH, 4TO ¥ B NPEABIAYVILHX cdopMmyiax; tg o -— Tagrenc yraa Ha-
KJOHA JWHHH CBSI3H TONOBBIX BeJHYHH CTOKA K OCH MOAy.ell cToxa
nyHKTa-aHazaora (puc. 4.1).

CBf3b TOJOBBIX MOJAYJCH CTOKA pAaCYeTHOTO NMYHKTa M NMyHKTA-
aHalora CTPOHTCH 3a TOAbl MapajJfeJbHbIX HAaOMOAEHUI U AOMKHA
YAOBJAETBOPATL BCeM TeM TpebOBAHUAM, KOTOpble MpeabAB/ASIOTCS
K 3THM CBSGSIM MTPH ONpefeIeHHH HOPMEl CTOKA.
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Kosddunuenr acummerpud Cs NpH KOPOTKHX psinax Habuiope-
Hufl ompejeasiercss HA OCHOBAHHMH aHanusa orHoweHui Cs/C,, ycra-
HOBJIEHHBIX MO TpYIfe peK-aHanoroe B cooTBeTcTBUU c § 4.1.
K pacyery npurHMaeTcs HauOojee xapaKTepHoe JJisl AaHHOTO palioHa
orHomenne CqfC,.

Ecau psabl nabaloneHuii Ha pekKax palioHa KOPOTKHE H HEBO3-
MOXHO YCTAHOBUTb THIHHYHOE OTHOWIeHHe Cs/C,, 0/ 30HBI U3OLITOY-
HOTO M NepeMeHHOro yBJaxKHeHHs (apKTH4eCKO!H, TYHADOBOH, nec-
HOM, JecoCTemuoi, cremHoil) mnpunumaercd Cy=2C,, nasd 30HH
HEOCTATOYHOTO YBJAAMKHEHHSA NPH HAJWYHH JIeT C MOYTH MOJHBIM OT-
CYTCTBHEM CTOKa (CyXocTenHof, nycteinnoil) Co= (1,5-+-1,8)C,.

I'pao-ananuTHyeckdM cnocoOOM, H3J0XKeHHBIM B § 4.1, mpuso-
AATCS K MHOTOJIeTHeMY IEDPHOAY OJHOBDEMEeHHO BCe TPH HmapaMerpa
KpHBO# obecneyennoctd. st 310T0 BHIGHpaeTCs peKa-aHanor ¢ aJl-
TEJNbHBIM PSAROM HAGMIONEHHI HAJ FOROBbIM CTOKOM. 3aT€M CTPOUTCH
rpaguK CBSI3H TFOJOBBIX BEJNHYHH CTOKAa 3a NMEPHO] OIHOBPEMEHHbIX
HaGnofeHuil B 060HX CTBOpaX. IJTOT rpadHK CIAYKHT KpHTepHEM
seibopa ananora. Ilo nAMHIOMY pALY peKH-aHan0ra CTPOHTCSH KpH-
BadA o6ecnedyeHHOCTH FO/IOBOTO CTOKA H ONPEeAENsioTCs ero sHayeHHsd
Qo0 Quog o H Q%% o [lo aTHM opuHaraM ¢ rpauka cBA3H CHU-

MaloTCs COOTBETCTBYIONIHE OPAHHATHI Qs% , QSO% " sto/ KpHBOiT obec-
[ ]

MeyeHHOCTH /151 pACYETHOTO CTBOPa.
B naabhefiieM, nosnb3ysach QopMynamu (4.9)—(4.12) u 3ua-
YeHHAMH Q50/ v Qg H Q,;,,» YCTAHABIUBAIOTCS MPHBEEHHDIE K MHO-
il

roJieTHEMY MepHOLy MapaMeTpul KpHBo# obecneyennoctd (Cs, HopMa
i C,) nasl pacyeTHOro cTBOPA.

Eciy npusegenHoe 3Hayedue C, OTJAHYAeTCA OT BbIYHCJIEHHOTO
no uMellemMycs psiay HaGnoneHui He Goaee yem na 10%, ToB pac-
yerax MpHHHMAeTcs BHYHCIeHHAs BenHyuHa C .

§ 4.3. OMPEAENEHHE KO9PPHIHUEHTOB BAPHUALLHU H ACUMMETPHH
MPU OTCYTCTBUH HABNIOJEHURA

Kos¢puuuenr Bapuaunu C, FOZOBOFO CTOKA HEHCC/IEN0BaHHBIX
peK MoxKeT GbITh YCTAaHOBJEH JIHGO Mo KapTe H30MHHHM, aHGO C MO-
MOILbI0 IMIHPHUECKNX 3aBHCHMOCTe.

Kapra wu301uHHi Ko3(hOhHLIHEHTa BapHAalUHH TFOJOBOTO CTOKA
(upunoxkerue XXVI) npuMeHnMa Ajad pex ¢ MJIOWAISIMH B0OJ0CHO-
pos ot 1000 no 50 000 xk#* mpH OTCYTCTBHH Ha BOAOCGOpE 03€p, CyM-
MapHas NJONLaJb KOTOPHIX cocTaBasieT Gonee 2—3% o6uell nio-
maau HGaccelina pexy.

Oupcpenenne C, no Kapre H30NHHWI aHANOTHYHO OMpPEseIeHHIO
HOPMBI CTOKA M0 KapTre H3OJHHHI CpPeJHero rof0BOr0 CTOKA.

Has pex ¢ naoumagsaMu BojocGopa 6oaee 50000 ku? xosdpdu-
[IMEeHTLl BapHAIHH YCTAHABIHBAIOTCA N0 aHAJIOTHH C MX 3HAUEHHAMH
B JPYIHX CTBOpAX yyeTa CTOKA HA AaHHON pPeKe HAH Ha JPYTHX pe-
Kax 3TOro xe paHoHa.
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Pacyer xo3pHIHeHTOB Bapuauuu rOAOBOro CTOKA peEK ¢ IL10-
majasMu BogocbopoB Mernee 1000 xm®, B TOM 4HCiae BOAOTOKOB He-
MOJHOCTLIO APEHHDPYIOUUX NOJ3eMHble BOIbl B Npefenax cBoux 6ac-
ceflHOB (30HBI H3OBLITOUHOTO M MEePeMEHHOro YBJAAXKHEHHS) HIAH HMelO-
IHX TMOBBRIIEHHYIO HOPMY CTOKA BCJEACTBHe MEHBIUHX NMOTepb (30Ha
HeJOCTATOUHOrO YBJAXHEHHs), MPOU3BOAHTCS METOIOM aHAJOCHU IO
dopmyie
My a

C"chva MO 4

(4.17)
rae Cpa 1 Moy — Ko3(ppHUIIMEHT BapHallMH H HOpMa TOJZOBOTO CTOKA
pekH-anasnora; C, H My — Ko3bGhHUlLHeHT BapHauuu I HOpMa TOHO-
BOTO CTOKAa B PACYeTHOM CTBOpeE.

B cayyae meBoamoxKHoCTH BhIGopa aHanora 3Haycuue C, OPHHH-
MacTesl o KapTe ko3(dhHuHeRTa BapHaHH Toa0BOTO CTOKA.

Hng onpenenennss C, TOA0BOTO CTOKA NPH OTCYTCTBHH HalMwme-
HHUI pexKoMeHayeTCsi TaKyke [0/b30BaThcs o0mefl 1js  Bcell
teppuropun Coserckoro Colosza smnupHyeckofi dopmysoit Bockpe-
CEeHCKOTO

A

Com 2T T (4.18)

Ecnn na Bomocbope HmeroTcs o3epa, TO npH onpenenedud C,
NoJb3YIOTCH aMupHueckoll dopmynoi M. 3. HleseneBa, yyutuiBalo-
mefl X BAHSAHHE Ha KosieGaHHs TOMOBOTO CTOKA,

C,=b—0,291g M, — 0,0631g (F -+ 1) — 0,081g (f, - 1). (4.19)

B dopmyaax (4.18) u (4.19) Mo— HopMa cToka pacuerHofl pekn
B .2/cex ¢’ km%, F —naomans ee Bogocbopa B kKM% fo— naomans
o3ep B Y% ot Bcell maomann sofocbopa peku; A M b —mapaMeTpHl,
BBIpajkalomue 3aBHCHMOCTb C, OT 30HAMbHBIX JaHAMAPTHBIX yc-
JOBHI.

[Tapamerput A v b B popmynax (4.18) u (4.19) onpenensiiorcs
METOAOM aHAJIOTMH NMyTeM MOACTAHOBKY B HHX H3BECTHOID AJisl peKH-'
anagora sHayenus C,.

KpoMe KapThl H301MHHI H npuBeaeHARX dopmya (4.18) u (4.19),
anagedne €, HeHCCAeNOBAHHBIX PEK TaKKe MOMKeT OHTh yCTaHO-
BJCHO H N0 APYTHM 3MIHpUUECKHM (PopMynaM, BLIPAXKAOIUM 3aBU-
cumocTb C, OT HOPMBI CTOKA, MJOWAAM BOgocOopa, cpelHell BbICOTH
BaccefiHa (nJsi TOPHBIX PEK) W JAp. NpH HajjexallleM HX 060CHOBA-
HHH H MPOBEPKEe MapaMeTpoB pacuyeTaMU MO pekaMm-aHaJorau.

Hanpumep, nas onmpepesedusi C, roJ0OBOTO CTOKa peK TOPHBIX
palloHOB WCIOJb3YKTCA 3SMMupHYeCKHe (OPMYALI, YUHTBHIBAIONHE
CpeAHIO BBICOTY Bofocbopa, BHAA

g

[ I
HCD

, (4.20)
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rae Hep— Cpelnssl BeicoTa BojocGopa B M; Ay ¥ 1 — ODapaMerphi,
3HaueHHs KOTOPBIX ONpefedsioTcs Hd OCHOBAHHM 0000LIEeHUs naH-
HuX 110 C. U Aoy M3yueHHBIX PEK JaHHOCO FOPHOro pakoHa.

IITupoko u3BecTHbI B JUTCPAType H NPHMEHSIOTCS HA MPaKTHKE
SMIHPHUECKHC GOPMY/Ibl, BBIPAXKAIOUIHC 3aBHCUMOCTb KO3 dUIIH-
eHTA BapHaumuy OT nJaomagd sopocGopa: . JI. Cokogdosckoro,
C. H. Kpuukoro u M &. Meunxeas, H. /1. AutonoBa, a Takxe ¢op-
myaa 2. M. llleseneBa, yuuTniBawouiHe, KpoMe maomaid sogocbopa,
I MOJY.Ib CTOKa.

KoadduuuenTtsl acuMMeTpHH HeH3YUEHHBIX PCK Ha3HAYalOTCH HC-
X014 M3 HODMATHBHBIX C0OOpaKeHuil, XKak sro OLLI0 NOKa3aHo
B § 4.2, uny yCTaHaBJIMBAIOTCH MO JAHHBIM PeK-1HAJOTOB. 37ech
HMeeTCcsl B BHAY, YTO MpH MOJHOH CHHXPOHHOCTH Ko.IeGaHuil romo-
BOTO CTOKa B KaKHX-JIHOO ABYX NYHKTaX HX K03(QQHUUHEHTHI acuM-
METpPUH LOKHBE OBITh PAaBHBIMH.

§ 44. NOCTPOEHHE KPHBBIX OBECHEYEHHOCTH H OMNPEJEJNEHHE
3HAYEHMH roJoBOro CrokKA PA3JIMYHOH OBECMEYEHHOCTH

Berue paccmorTpeHbl OCHOBHBIE CIOCOOBI OMpefesieHHs TapaMer-
poB Qo utu M, Cy u Cs, 10 KOTOPBIM MOTYT ObITb MOCTPOEHDLI Teo-
peTHueCKHe KPHBble 0GECMeueHHOCTH TO0BOTO CToKa B abCOMIOTHBIX
HJH OTHOCHTEJbHbIX opaHHaTax. [IpH OTHOCHTEJbHOM BBIPAXKCHUU
OpAMHAT KPHBOH (B MOAy/AbHHIX Koadduumexrax), Koraa Ro=1,0,
T. e. A/ He3paszMepHO KpHBOH 00ecneueHHOCTH, HCOOX0IHMO HMETh
asa mapamerpa C, U Cs. 3toT cnioco6 sBaserca Oosee yjoGHBIM
Ans 0606uieHHH TapaMeTpOB.

YpaBHenne GUHOMHAJIbHONH KPHUBOH pacmpefeseHHs ObL10 MPOUH-

—1 uno

TerpupoBano A. ®ocrepoM AN LENbIX 3HAYEHHH p= o2
8
MHTepIOISHHH OCTANAbHBIX 3HaueHull Cs; cocrasjgedbl Tabaulbl OT-
KJIOHEHH# OpIMHAT KPUBBIX 00€CeueHHOCTH OT cepelltnl (oT Rp==
=1.0) npu C,=1,0 ans pasHbIXx 3Hauenufi Cs H oOecrneyeHHOCTH
p% (npuwioxenue 6), T. e. TaGAHILI 3HAYCHUH
k, - 1,0
— 9y _P ’
= (Co Pl =~ (4.21)

Orcoaa cie1yer, 9Tto
k,—®,C, 41,0, (4.22)

T. e. AJ5 ONpeicdeHds C IOMOUIbIO TaGAUI 3HAYEHHUS] MOIYJ/AbHOTO
Koaddunuenra k obecmeuennoctbio pY (kp) HeoOXOAHMO 3HaUE-
qusa @p YMHOXKHTb Ha BHIUHC/ICHHYIO [/ 1aHHOI peKH Benuunny C,
v npubaputh eaunuiy (puc. 4.2). OHu BeIpa’keHbl B OTKJIOHEHHAX
or k=1,0.

3Hauenusi @ oGecnedennoctsio pY (Dp) GepyTcst MO CTPoOKe
Ta6IHIbl, COOTBETCTBYIOLIClt yCcTaHOBIeHHOH Beynue C..
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Taxum ofpasoMm, BBEIUHCJAHMB M0 JaHHBIM Halmwogenuit Koadpdu-
[HEHTHl BapHaLMY H aCHMMETPHUH, T. €. ONpeledHB BTOPON U TPeTH
MOMEHTBI MIOIAAH MIUPUYECKON KPHBOH pacnpegesredust, Mbl MpHU-

K
18

L4

10

-10 TR

1 |

0!020304050607080.90»0%

Puc. 42. Cxema NOCTPOGHHA K MNOJb30BaHUA Tabian-
ueil HHTETpajia BepOATHOCTEH.

HYUMAaeM HX 34 BTOPOIl U TpeTHil MOMeHTH NJolagu OHHOMHANAbHON
ACHMMETPHYHOH KPUBOH pacrnpeleNeHHS H, HONb3YSch TaGNHUEeH vH-
Terpajna ee ypaslleHus, CTPOHM CJAaXKEHHYIO TEOPETHYECKYID KpH-

BYI0O B HeOOXOIHMBIX TNpejenax

K 00eCneueHHOCTH.

2.0 HssectHo, uro nmapametpn C,
18— u Cs He 00/Ja7al0T A0CTaTOUHOL
16 yeroiuuBocTbld  (0cobGenno  Cy)
14 H pacyeTHas TeopeTHYecKass Kpu-
12 Basg o0ecnedyeHHOCTH, - OTBeya-
10 Q«;g wlasg HabJAJeHHBIM  TOUKAM,
hyt - 00,’ 4acTo  yCcTaHaBaAHBaeTcs  MOM-
g 4 Gopom. [losTomy npu nocrpoenun
06 H poaBope KpuBbix obecneueH-
04 HOCTM HeoOXoaMMO 3HaTh, KaK
02 BruswT C, u C; HA UX oyepra-

0 10 20 30 40 50 60 70 80 90 P%

Puc. 4.3. Bausinue BeJuUHHE KO3¢-
¢uuuenta papuamun C, Ha QopMy
KpuBoii oGecnewennocty (npu C,=0).

HHS, 4TO HIAAKCTPHPYETCH pHC.
43 u 4.4

Ha puc. 4.3 ;1erko0 3aMeTHUTh,
yTo ¢ yBenndenueM C, yBeaHuu-
BaeTcd HaKJIOH KpuBo# oecne-
YEHHOCTH OTHOCHTE/ILHO TOpPHU30H-

tTasbHo# MuHEE £=1,0, KoTOpas XapaKTepu3yeT Psi, COCTOANHY U3
NOCTOSHHBIX BeJHuHH k;=1 ¢ C,=0. Takum 06pa3oM, ¢ yBejuyeHHeM
C, Gojee pe3ko MeHSIOTCH KOODAMHATHI KPUBOH IIpH nepexoje OT

190



onHol oOecneyeHHOCTH K Apyroit u uem Bolumic C, Tem Gojbiue
omuGKa B ero ONPeNEeJICHHH CKa3blBAETCA HA PAcyeTHBIX BesiMYMHAX
CTOKA.

Ha puc. 4.4 npexcraBieHnl KpuBble ofecneyeHHOCTH, IOCTpOeH-
Hble NpH pa3anynblx 3Havenusx L u nocrosunoM C,==0,50. Kpu-

K
26
L C,=20
20 |
Co= |’ 2
=0
' ,'5
<s=‘7,2
N s=0
10 N \i\
C"z/ép\\k A
Cs=20
05
Cs,
0 |
G\
& 72
_a5
) 20 20 %0 80 100%

Prc. 4.4. Bansnue Beanuunsl Ko3QdHUHEHTa aciiMMETPHU
C, na dopmy kpHBoii obecneyernoctu (mpu Cy=0,50).

Bas, mocrpoennas npu Cs=0, CHMMeTPHUYHA ¥ MepPeceKaeT TOPU3OH-
TaNbHYIO JHHHIO Ro=1,0 B Touke, coorBercTBytOmell 50%-HoH obec-
NeyeHHOCTH (MelHana coBNajaer C IEeHTPOM pacipelenenus). Ilo
Mepe Bospactanus Cs yBETHUMBAeTCst NPOTHO KpHBOH obecleyedHo-
CTH, T. €. YBEJHUMBAIOTCH ee KpalHue OpjHHATHL H yMeHbILAKTCH
OpAHuaTH cpeadeit wactu kpusoit. Uem Bbiwe 3Hauvenne C;, TeéM
Kpyde BepXHsisi BETBb KPUBOH U NoJdoxe HHKHsAA., CMeI4eTcsl TaKxKe
BieBO (B 30oHY p<(B0%) u Touka mepeceueHust KpUBOH C JHHHEH
k=1,0 — ypenuuuBaercs acumMmeTpuuvoctb Kkpubofl. Ilpu C,<C0
(oTpuuarenbHas ‘aCHMMETPHs) KpUBast HMeET BBUIYKAYI0 CPEIHION
YacThb M HH3KHE OPIHHATHI B BepXHEH H HHuHeH 4YacTAX KPHUBOW
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Kpusbie, otBeuarowne pazgbimM Cs npu ogHoM # ToMm ke C,, nepece-
KarTcs MeXay co0of B ABYX TodKax.

Kak ormedasock BeIIIe, Haufojee MMPOKOC MPHUMEHCHHE B TIH-
APOJOTHYECKHX pacyeTax HMeeT OHHOMHAJbHAsi acHMMeTpHYHAas
KpuBast o6ecneyedgoctH. OfHAaKo oHa HMEET psif, HeJOCTATKOB H HE
MOMKET YIOBJETBOPSITE BCEBO3MOMXKHEIM cayyasiM pacueroB. (JCHOB-
HBIM HEX0CTATKOM OGHHOMHAJbHOW KPUBOH fIBJASAETCH OrpaHHYCHHLIR
mixkaui npegea Ce. Tax, npu Cs<C2C,, uTo HHOTAA COOTBETCTBYET
IMINEPUYECKHM PAJAM, 3Ta KpuBas obecneyeHHOCTH nepecekaeT oCh
afciiicc ¥ ee opAMHATH, HAyWHA#A C HeKOTOpoH obecleyeHHOCTH
(o6plgto 95—97 %), IPUHUMAIOT OTPULATE/IbHBlE 3HAYEHHS], YTO IPO-
TUBOPedUT (H3HYECKOl CYIIHOCTH siBjaeHHS. [103TOMYy B rujapodiorH-
YeCKHX pacycTax HCMoJAb3YIOTCH M APYrHe CXeMBl pacrpene/eHus.

Haupumep, Goaee obumas cxema pacnpenetenust C. H. Kpurkoro
i M. @. Menreaa pomyckaer Jgwobsle cootHouienus CofC, H ayuule
OTBEYaeT CTOKOBBIM PSaM PEK 3acyIUIMBBIX PAHOHOB C BbHICOKHMH
sHayenusama C, u C,<<2C,. Kpussie Kpuukoro u MeHKeasi yacto
HA3bIBAOT KPHBLIMM TPEXNapaMeTPUUECKOTO raMMa-pacnpefesetus.

B Hacrosiltiec BpeMst peKoMeHIYeTCsl HOJb30BAThCS JABYMs KpH-
BHIMH O8ecliedeHHOCTH — OHHOMHAIBHOH ACHMMETPHYHOH H KPHBBIMH
TPeXnapaMeTpHUeCKoro raMMma-pacipeie’eHHus.

Bo Beex rex cayuasAx, korza C, << 0,5 n Bwluncasiercs mo dop-
MyJe (4.1), pacueTHele BeIHYHUHB CPETHHX FOJOBBIX PACXOM0B BOJBI
3ajaHupix obecneuyeHHocTeH peKOMEHAYeTCSl onpegednsiTb 1o OHHO-
MHaIbHOU acHMMETpPHYHOH KPHBOH ofecrnedeHHOCTH ¢ HCIOJbL30Ba-
HUEM YCTAHOBJICHHBIX mapaMmerpos o, Cp, B C.. Jl1a nocrpoenus
KPHBOIl HCIOJIb3YIOTCA OTKJAOHEHUS OpAHHAT acHMMeTpHuHoll OuHo-
Mua/JbHOH KpHBON 00eCleyeHHOCTH OT CepelTHHBl (0T €AHHUILE) TpH
C,=1,0 (nprioxenue 6), N0 KOTOPHLIM BHUMC/IAIOTCS 3HAYCHUS Op-.
anuat (no popmyae (4.22)]. Ecau npunsro Cy=2C,, yro oueHs ya-
CTo GblBaeT A/ CPEeJHHX TOAOBBIX PacXof0B, KPHBAf CTPOUTCH NO
yKe BBIUHC/ACHHBIM OpAMHATAM OHHOMHAJbHOA acUMMETPHYHON KpPH-
Boi1 obecrnieueHHOCTH (NPpH/AOKEHHC 7).

Ecan C,>0,5 ¥ ycranoBJeHo ¢ moMmouibio dopmyast (4.4) 1o
tabJ1. 4.3, 1 TOCTpoeHHs KPUBO o00ecleueHHOCTH CJefyeT MOab30-
BaTbest TabjaHlaMy OpAHHAT KPHBBIX TpeXmapaMeTpHuecKoro raMma-
pacnpenciaenus (mpuaoxkeHue 8).

Crposttcst KpHBHE 06eCneyeHHOCTH HA CHNEemMadbHbIX KIeTyaTKax
BCPOSITHOCTH, KOTOPBIE MO3BOJISIOT CIPSAMJATL KPUBHIE M TeM CamMblM
06JeTYHTh UX sKcTpanoasuio. Haule Beero npuMeHsercs KjaeTyarka
nosyaorapupmudeckoro maciwrada, Ha KOTOPO# MoOJAHOCTBIO CHpSM-
JsieTcsl CHMMeTpHuHas kpusas oGectiedendoctd Ipu Cs=0. Takywo
KJIeTHATKY MOXHO NOCTPOHTL C HoMollplo Taba. 4.8, cocTaBaenHo
C. H. PubkiHEM.

Pacxog Bombl 3apmanuoil obecnedendoctd p% (Qp) onpenesns-

ercs o opmy.e
Q,=*#,Q, M3cex, (4.23)
192



rae kp — MORYAbHBE KO3QduuuenT 3aganHoll ofecnedenrnoctd p %,
CHATBI C pACYETHOH TeOpPeTHuecKoil KPHBOH ofecneueHHOCTH; Qo —
CpellHee 3HayerHe pacxoga.

Tabauya 4.8
JaHuble a8 NOCTPOEHHS KJAETYATKH BEPOATHOCTEH

3HaucHis Topusonragp- 3HayeHus FopH30HTad b 3uaveuns CopuaonTadnn-
aGeuucest uage afeuuecn HOEe abeuunecn HOQ

IHKaJbl paccTodBde K3JIB paccTofHuE LKA Ibl paccTosanue

BepOATHOCTEH | OT Cepeiuus! (| BepOATHOCTeNH | oT CepelHHbl || BEPOATHOCTEH OT cepefun

% (50%), s p% (50%), Y% (50%), 4cn
50 0 16 42,7 1,0 100,0
48 2,1 15 44,6 0,9 101,7
46 4.3 14 46.5 0.8 103,6
44 6,5 13 48,5 0,7 105,7
49 8,7 12 50,5 0,6 108,1
40 , 10,9 11 52,7 0,5 110,8
38 13,1 10 55,1 0,4 114,0
36 15,4 9 57,6 0,3 118,2
34 17,7 8 60,4 0,2 123,7
32 20,1 7 63,5 0,1 133,0
30 22,5 6 66,8 0,09 134,2
28 25,0 5 70,7 0,08 135,8
26 97,6 4.5 72,9 0,07 137,7
2 30,3 4,0 75.3 0,06 139,7
29 33,2 3,5 78,0 0,05 142,1
20 36,2 3,0 80,9 0,04 145,0
19 37,7 2,5 84,3 0,03 148,5
18 39,3 2,0 88,3 0,02 153,4
17 41,0 1,5 93,3 0,01 161,0

Bhlunc/ieHHE nMapaMeTpoB U OPAHHAT KPHBHIX 00eCHedeHHOCTH,
ITOCTPOEHHC KPHBBIX M onpefesdcHue o0ecrieyeHHBIX 3HAYEHHH TOAO-
BHIX DACX0A0B Kak NpH HA/AUYHH, TAK H [PH OTCYTCTBHHM TAHHBIX
Habuio1eHHil MoKaxeM Ha pAle NpUMepoB.

Hpumep 4.1. Onpegenuts pacxoAs Boasl p. Enucess y r. Eunceftcka 3ajanusix
oGecmeverrocted: p=>5, 10, 25, 50, 75, 95, 97 u 99%.

[ast pemenns nocrapiaennofl 3aaun HeoGXOAHMO:

1) BbIMHCAHIL mapaMeTpbl KpHBOR o6ecneuenhoctd Qo, Cp u Co

2) mocTpoMTbL KPHBLIE O6ECHEYEHHOCTH — SMITHPHYECKYIO K  TeOpeTHUeCKYIO;

3) 1o MpHHATON TeopeTnyecKol KpuBofi 06eCHeyeHHOCTH BLIYHCANTL PACXO]HI
BOJBI 3a[aHHOH 0GecIeyeHHOCTH.

[Mpopoamutenshocth uabmofeHu#t Hag cTokoM Enuces y r. Ennceiicka
60 Jser — ¢ 1903 nmo 1966 r, sa uck/uouenvem 1906, 1922, 1923 u 1924 rr., korja
HMe/ich nepepuiBbl B HaGmofenusix, Bowuciaennsa Q,, Cy u C. CBoAsITCA B cTal-
paprhyio tabauny (ta6a. 4.9); Cy 0 Cs BHUICAAOTCH MeTOJOM MOMEHTOR

B rpage 1 talauust BBUTICHIBAETCA NODPALKOBLI HOMEP, KOTOPHHI HCHOJb-
syercst B gapryne (2.9) npH cnpeleneHHH AMNHPHUecKoH ofecneyeHHocTd, B Ipa-
dax 2—3 — oMbl H cpelluHe TOAOBBE PACXOJBl HJH MOAYAH B XPOHOJOTUYECKOM
nopsaaxke. B rpacde 4 rofosuie pacxoXbl pacmo/soKeHel B yOHBalolleM nopfike OT
Han6ouplIero, KOTOPBIA HMEET [epBblii HoMep YGLIBAKWIEro pafd, A0 HanMeHbIIero

€ UOPH,IKOBEIM HOMepom 60.
Q)
3aTeM ONpeNesTIoTCs Q0=”6’0—, MOJY/ibHbIE

K03bHuneHTs  PACXoJloB
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yGLIBAKOLLErO paAfa k= b% (rp. 5) u sxavenus (R —1), (—1)2u (8 —1)® (rpadu

6—9) BrbiuyHc/iendsa BHMNOMHAKTCA ¢ TOWHOCTBK: £ -— NBa 3Haka [ocjae 3algaToH,
(R—1)2u (k—1)3-—ueTeipe 3HAKA TOC/E 3aNATOM.
a2
Kontpone Boumcnenuit: % k=n (udcay uwiesoB pafa); Z(k—1)=0. Ilo-
1

TPEINHOCTH 34 CYeT OKPYT/IEHUS Kk NpH BBIYHCIEHMM €r0 ¢ MOMOMIBLK Jorapugpmuye-
CKOM MuHeHKH OOLIYHO He BejiHKH, B eCNH HeBs3ka He npeswimaer 0,2—0,4, To ona
pasbpacuiBaeTcss B psan k. [py6ble OmHMGKY Bhiuucnenus & ¥ (k— 1)2 craxyTest
Ha TouHOcTH Co, ¥ KpUBOIl OGECMEyeHHOCTH, M MO3TOMY 3HAUeHHS & JOJKHH OblTo

HCIIPABJIEHHL,
n

3uavennsi C, u C, BHUHCAAKWTCA MO airefpadueckuM cymmam % (k—1)2
1

n
1 X (k—1)% ¢ nomowew dopmyn (4.1) u (4.6) u npuBOAATCH B KOHLE Tab-
1

JIMIIBL
Tabauya 49
Moncuer koaddguumenta Bapnauuy u acuMMeTpus rofosoro croka p. Exnces
y r. Eunceiicka
F=1420000 xm?

k1 | (ke — 1) g
Q | =
Q B y6uB, X
Tog w3 cer | POPIA- k (B—1)2 %‘O’»
= K& + - + - H] 1
= M3{cer i
2 Q
1 2 3 4 5 6 7 8 ° | I
1 1903 6560 {10200 1,34 | 0,34 0,1156|0,0393 1,64
2 1904 8100 | 9350 1,22 | 0,22 0,0484 (10,0106 3,28
3 1905 7350 | 9260 1,21 | 0,21 0,0441)0,0093 4,92
"56°| 1962 | 6680 | 6610{ 0,86 10,14 {0,0196  {0,0027{ 918
57 1963 6950 | 5660 0,86 0,14 10,0196 0,0027 | 93,5
58 1964 6400 | 6420( 0,84 0,16 0 0256 0,0041 | 95,1
59 1965 7360 | 6400( 0,84 0,16 |0 0256 000411 95,9
60 1966 8480 | 6180! 0,81 0,19 0 0361 0,0059 ] 98,5
Cymma 59,96 0 0,6941 0,0458

Qo == 7640 a3/cer,

c _l/ 2(k—-1)2 V06944 =01 s =10

D(k—1)3 00458

€= nC3 6001

—-057 O'C ‘-::500/[)
s
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Tabauya 4.10
Botuucsienne opaunar KpuBOi 06ecneuennocTH roAoBMIX Pacxonos eoasl p. Enuces y r. Enuceiicka

N=060, Qo=7640 n3/cex., Co=0,11

pY% 0,1 1 5 10 25 50 75 80 90 95 97 99 99,9
Co=0,57

e, 3,92 | 2,73| 1,79 | 1,32 0,62|—0,10|—0,72| —1,85|—1,20| —1,46 | —1,63| —1,90| —2,30

®,Cy 0,43 | 0,30| 0,20| 0,14 0,07|—0,01|—-0,08/—0,09/—0,13]| —0,16|—0,18| —0,21| —0,25

ky=0,Cy + 1 1,43 1,30 1,20 1,147 1,07! 0,99 0,92{ 0,91 0,87 0,84] 0,82 0,79 0,75

Qp= Qokp M3/cex | 10900 | 9940 9140 8640 {8170 |7560 [7020 |6950 |6G30 |6420 [6250 |6020 5720

Ce=2C,
kp 1,37 1,27 1,19y 1,14} 1,07| 1,00f 0,92| 0,91 0,8} 0,83]| 0,80} 0,76 0,70

s

Qp= Qokp M3/cex | 10530 [9700 9000 (8700 (8170 |7640 |[7020 6950 [6560 |6340 [6100 {5800 5340




[Tapamerppl KpuBOH ofecnedyeHHoCTH FOAOBOTO cToKa p, Enucess y r, Enu-
ceficka, BmiyMcaentule no 60-neTHeMy paay waGmolenHui, H ux cpelHue KBalparii-
qeckue ownbky caeayoue: Qo=7640 s/cex, Tgo=14%, Co=0,11, 6., =10%;
Cs=057, 6., =50%.

Ouwndku onpefenenuss Qo H C, HE3HAUHTEJBHBl, H BbIUHC/IEHHBIE 3HAUEHUS
Qo u Cy MoryT ObITL NpHHATH /8 JadbHeHInHx pacdeToB. Ommubka Cs npu n=60
rojaM nosyuunach Goublof. TIoaToMy pacueTHY10 KPHBYK o6ecneueHHOCTH BHIGH-
paeM M3 ABYX TEOPETHYECKHX KPHBBIX, DOCTPOEHHBX npH C, Beuncaennom n Cs=
=2C,. Kpupble 00ecriedeHHOCT NOCTPOUM IS PACXOAOB.

Cnayana cTpOHM SMIHUPHYECKYK) KpuBYK obecneucHHoctH. Jlng atoro moan-
syeMcs rpadamu 5 u 11 tadn. 4.9. ITocTpoeHue BEINOAHACM Ha CnelHaibHOH KijeT-
uyaTke (cM, puc. 4.5). 3atem BhuHcigeM OpAHHATH TEOPETHUECKHX KPHBHIX DOec-
mevennocty., Tak kak Cy=0,11, To aaa nocrpoeHHs TCOPETHUECKHX KPHBHIX ofec-
NeYeHHOCTH monb3yeMes TafruuaMy GuHOMHAJbHOH KPHBOR (mpujoxeHHe 6 u 7).
Bemucienna opaunat kpuboft npu C.=0,57 cBoparca B taba. 4.10. 3navenus M,
BEITHCHIBagM M3 CTPOUKH MpHAOXKenusa 6, coorsercteywuwein C,=0,57 3uauenus
kp w Qp BouncasoTes no Gopmynam (4.22) u (4.23).

Ipu C,=2C, nonesyemcs TaGnauuell opauHAT KPHBOH obecmeueHHOCTH (Opu-
JOXeHHe 7), rje NPUBOAATCS 3Hauenus kp, cooTRETCTBYWINue C, (3HAUeHHN Kp
BHITHCHIBaeM u3 CTpokH Cy=0,11).

[lo BbluncneHHBM Qp NMOCTPOEHH] [BE TEOPETHUECKHE KPHBhie OOecleueHHoCTH,
COBMEILEHHEE ¢ SMNUPHILCKoll KPHBOH (puc. 4.5),
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Puc. 4.5, Kpubbie ofecnedelHoCTH CpefHMX TOAOBBIX DACXOJOB BOMHI
p. Ennces y r. Enuceficka,

n=60, Qo=7640 m*[cex, C,=0,11, C =0,57,

ConocrapJiesiie COBMEILEHHEX KPHBHIX MO3BOJAET CIeNaTh BLIBOJ, 4TO Teope-
THUecKasd Kpumag oOecrnedeHHOCTH, noctpoenHas npu C.=0,57 Jjyume coorBer-
CTBYeT SMMHprUecKoil kpuBoii (RAOMOMCHHBIM ToYKaM) BO BCeM AMANA30HE W To-
3TOMY OHA NPHHHMIETCS B KauecTBe pacderitofi (raba. 4.11).

Tabauya 4.11

Foposeie pacxoaw Bonpl p. Enucea y r. Eunceiicka saaannpix oGecnevensocreii .
Qo=7640 m¥/cex, C,=0,11 n C;=0,57
O6ecneuennoctb poly . . 5 10 50 75 90 95 97 99
Qp M3feew . . . . . . . 9140 8640 7560 7020 6630 6420 6250 6020
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Ilpumep 4.2. OnpeflenuTs NapaMeTpHl KPUBOH 0GeCNeyeHHOCTH W SHAUEHHS
obecrieuenioctd p. Miaeka y r. AxTiobuncka (F=

rojloBOr0 CTOKa pAasHoH
=11 000 x#?) no nauHniM Habmomenuit 3a 21 rom.

Bacceiin p. Maeka HaxoJHTCH B 30He 3aCYIJHBONO KauMata, rie roJOBOH
CTOK PEK UMeeT GoJbiule KoieOzHHS.

Tabauya 4.12

Hopcuer koaduumenTa Bapnanuu rofosoro cToka p. Haeka y r. AxTio6uucka

F=11000 xm?

:!E k=1 =]

o S %

g3

Tox Mep R R -1y | S| e
ajcex ¢ 1 wu? %@ .
= 28 - - gl=
= =& I
2 =g 2
1| 2 3 4 |5 6 7 8 10
1| 1940 0,72 | 5,19 ] 2,72 1,72 2,9584 | 3,27 0,434
2 | 1941 3.39 | 4,04 | 2,12| 1,12 1,2544 | 7.94| 0,324
3 1942 5,19 (3,75 1,96 0,96 0,9216 (12,6 0,293
411944 0,43|3,74 | 1,96] 0,96 0,9216 [ 17,3 0,293
511946 4,04 3,30 1,78| 0,78 0,6074 1220 0,250
6 | 1947 1,23 12,74 | 1,43] 0,43 0,1849 1 26,6 0,156
7 | 1948 3,75 | 2,54 | 1,33/ 0,33 0,1089 [31,3 2,124
8 | 1949 2,54 | 1,79 | 0,94 0,06 | 0,0036 36,0 | 1,973
9 | 1950 0,70 | 1,64 | 0,86 0,14 | 0,0196 |40,6 1,934
10 | 1951 0,68 1,50 | 0,78 0,22 | 0,0484 | 45,3 _l_,892
11 | 1952 2741 1,25 | 0,65 0,35 | 0,1225 50,0 | 1,813
12 | 1953 0,95 | 1,23 ] 0,64 0,36 | 0,1296 | 54,7 1,806
13 | 1954 1,25 | 1,16 | 0,61 0,39 { 0,1521 |59,4 | T,785
14 | 1955 0,78 | 1,06 | 0,55 0,45 0,2025 |64,0 | 1,740
15 | 1956 1,16 1 0,95 | 0,50 0,50 | 0,2500 68,7 | 1,698
16 | 1957 3,74 10,82 0,43 0,57 | 0,3239 |73.4 1,633
17 | 1958 1,64 0,78 | 0,41 0,59 | 0,3481 78,0 l,613
18 | 1959 1,501 0,72 ] 0,38 0,62 | 0,3844 |82,7 1,580
19 { 1960 1,79 | 70 | 0,37 0,631 0,3969 |87,4 1,568
20 | 1961 0,82 0,68 | 0,36 0,64 | 0,4096 {92,1 _1_,556
21 | 1962 1,06 | 0,48 | 0,22 0,78 | 0,6074 |96,7 1,344
Cymma 40,10 21 10,3550 —2,191
My==191 afcex ¢ 1 w2
—2191
).=-_—~———20 ==—0,110
. (k—1)2 10,356 ..
Co= rres ui
CC =220/0

v
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Bropas TeopetHueckada KpuBasd, TocTpoenHas npu Cy=2C,, Takme 6JH3KO
pacnosaraercss K HaGJHIEHHBIM TOYKaM, 8 B 30ue ofecneueHHocrn 10—90% o6e
KpuBsle nouTi cauBaloted. OGecneueHHbie pacXoAbl Qp, BLIMHMCJEHHHE 110 9THM
IBVM KpHBBIM, HDaxkTH4YeCKd OAWHAKOBHL, Pashuna MexJay pPacxopamu 95-—99%-
0K 0JectievenHOCTH HEe BLIXOIHUT 3a npefenst 1—4%.

Jna pelleHua nocTaBAeHHON 3ajaum BocToss3yeMcst TpeMa cnocobamu onpe-
JlefieHust nmapaMe1poB Kpusofi ofecneueHHOCTH — CHOCOGOM MOMEHTOB, HaHBOMIDL-
mero npapaonofobus U rpado-aHaJIHTAYECKHM,

BrlusicieHne gByMs MepBbiMH crocoGaMu cededbl B Taba, 4.12

CpeslHee 3HaueHHe TONOBOTO Moayas crToka 3a 21 roi dabmofesinit My=
=191 .1/cex ¢ | «m? Tlo opmyae (4.1) cmocoGom MoyenToB monyuaem C,=0,72;
cpennue KBafparutecikne ournGkn no gopmyaam (3.5) w (4.3) Ou=16%, Ocy =

=220,

Majcex. ¢ 1 hm?
[ \
A} oo f

—2

_,"_ |
oo
N
0)

2 !

8 B

eat ¥
, ~
1 5 20 40 60 80 90 99 99.90%

Puc. 4.6. Kpusbie ofiecneueHHOCTH TOZOBOrQ CTOKA
p. Maeka y r. AkrwoduHcka.

n-2t, €,=0,72, CS=2CU; 7 — sMOHpHUCCKAs KpuBaf,
2 — TeopeTHYeCKas.

Cnocofonm Haubonpliero unpapfomnonobust no popmyae (4.4) noiayuaem A=
=—0,110, koropomy no taba 4.3 npu C,=2C, coorBercTByer C,=0,69 u 1o
Taba. 4.4 Ucu =15%:

B odonx cayuadx nodydueHbl MPAKTHUGCKH OJUMHAKOBbie 3Hauenus C,. Pasumua
MexJy HUMHU MeHblie HX olniboK. .

Pan na6awpenufi kopoTxufi, U nosroMy sHauverde C, He BHUMCIsEM, a MpH-
HumaeM Cs;=2C,, kak peKoMeHIyeTcd IA8 PEK CTENHbIX PaiCHOB.

H: puc. 4.6 mpupoAsTCA IMIMPHuecKasw W Teoperyueckas KpuBas obecreueH-
goctw npu C,=0,72 u C,=2C,. Teoperuueckas Kpusas JOCTATOUIO XOPOLIO
cornacyeicsl ¢ HaGJIONSHRLME TOUKAMH.

[as onpepenenvs mapaMerpos rpado-aHalsuTHYECKHM ClOcOG0M 1O 3MIUPHU-
yecKHM TOUKAaM MpOBeHeH1 CrilaKeHHasa KpHBas obecmedenHOCTH (KpMBad He Ipu-
Bomires). [To tpem ee opaunaram Msy,=5,30; Msoo, =1,37 u Mosq,=0,52 ¢ noMo-
wWelo opMyasl (4.9) noayded Koadpuuuent cromeHnoctii $=0,64. B Taba. 4.7
snavednio $=0,64 coorsercrsyer C,=230. 3atem mo dopmyaam (4.10), (4.11),
(4.13) u raba. 4.7 nonyuennt o =167, My=194 afcex ¢ 1 kx? u C,=0,86.

B rtabn. 4.13 npuBofaTcA 3HAuCHHA CONOBLIX MOXAYJaeH cTowa pasuoil ofec-
NeyeHHOCTH, PGLIUUCNEHHBIE [0 DapaMeTEaM, YCTaHOBJEHHHM TpeMs crnocofaMu.
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Mopyabuble KoadHIlienThr &p B mePBHX AByx cayuanx npu C,=2C, ycraHo-
BACHHL 110 NPUJIOKEHHIO 7, T/le yUHTHIBAKIOTCHA coThie 3Hakd Cy. B TpeThem cayuae
AJ5 ompenesenus kp NOJB30BaJHCh U npHIoXKenueM 8, Tak Kak Cs>Cp, a Cu>
>0,5, npumensa vHTepnoaauAio no Cy u Cs.

Tabauya 413

3Hauenust monyelt rogosoro croka p. Hieka y r. AkTiOGHHCKA, BHIMHMCJAEHHBIE
pa3HbIMH mMeTOHAMM N0 pAay unabionenunit 3a 21 rop

F=11000 xxn?

OfecneueHHOCTL pY,

50 75 80 90 95 97 99

My=191, C,=072, C,=2C,
kp 0,837 | 0,474 0,406 [ 0,259 | 0,168 | 0,129 | 0,069
My, ajcex ¢ 1 xu?| 1,60 0,91 0,78 } 0,49 0,32 0,25 0,13

M0=1,91, Cv=0,69, Cs=QCu
k, 0,850 | 0,496 | 0,427 | 0,280 | 0,188 | 0,145 0,081
M, ajcex ¢ 1 xu?| 1,62 | 0,95 | 0,82 | 0,54 | 0,36 | 0,28 | 0,15

Mo=194; C,=086, C,=230
kp 0,75 | 0,41 | 0,35 | 0,23} 0,19 | 0,14 | 0,07
M, acec txn2| 1,46 | 0,80 | 0,68 | 0,45 | 0,37 | 0,97 | 0,14

Kak sHaHo u3 taba. 4.13, Bo Beex Tpex CIyuadx IOJyyeHb GJausKHe 3HAYGHMHS
OKOHYATEIbHHX BEeJIHYHH TOJI0BOTO cToka. [lpexmoureline HYKHO oTAaTh De3yJb-
TaraM pacuera npH mapamerpaX My=191 a/cex ¢ 1 km?, Co=072 u C,=2C,,
KOTOpbI2 COOTBETCTBYIOT X MHOTOJTHHM 3HauenHaM (cMm. npumep 3.4). Hpyrue
cnocobLi pacueta MOATBEPKAAIOT OCHOBHON pacuer.

Hpumep 4.3. Onpeneauts K03GQHUMEHTHL! BapHAlHH H 3HAYEHHS TOLOBOTO
cToka pasHoit obecneyenHoctd p. Omu y r. Kanaumncka (F=52800 x#2), moan-
3yAChb MeTOA4MK MOMEHTOB, Hnauboiblllero NpasfonofobGus H rpado-aHaJuTHYIE-
CKHM.

Ha p. Omu y r. Kanaunncka umeetcs: 30-neTuuit pan Habmoaesult najg cro-
koM, Bijowast 1967 r. I'ofloBoit CTOK 3TOH pekH, pacnosNoXKeHHO B 3aCylLIHBOA
3one, HMeer OGOJBIIYI0O H3MEHUHBOCTL H BRICOKOE 3HauenHe kosddmuMenra wa-
pHanum,

Pacaeret €y cnoco6amu MOMEHTOB M HAaHGOJIBLIEr0 NPAaBAOTIOA06HS CBEIEHBI
B Tabuuiy, nono6uyio Taba. 4 12,

CpejHee 3HaueHHE TOJOBOTO MOAYJsi CTOKa 3a 30 aer Habmonenuit M=
=1,20 a/cex ¢ 1 xm?

ITo dopvyae (4.1) cnocobom momenTor C,=0,82, no dopmyie (4.4) xosdhdi-
uMent A=-—0,077, Kotopomy no tat1. 4.3 npu C,=2C, coorsercerByer C,=0,38.
Vx cpenuue kpanpatuseckre oWuOKU B NepsoM ciydae mo popmyne (4.3) 0.,=

=20% Bo BTOpOM 1o Tala, 4.4 O'CW=12%. IMpu C,=0,82 omwnbka 30-netheii cpen-
Heil BeanduHbl 110 Gopyyae (3.5) oy =15%.

Tlpuugs B o6oux cryuagx C,=2C,, KaK YCTaHOBJEHO [ pPeK [A4HHOro
pafiona K, Il. BoCKpecenCcKMM, NOCTPOEHH COBMELIEHHBIC TeopeTHueckhe ¥
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IMITHPHUECKHe KpHBbie odecnedcHnocrd (prue. 4.7}, M3 atoro pucynka suano, 4To
TeopeTHYeckas Kpubad mpu C,=0,82 B ofmem y/JA0oBJAeTBOpAeT HabJOXEHIBIN
NalHbIM, Tem GoJce B HumHeNH wactH KpuBoh (7 2 75%), KoTopas daie ucrmonn-
ayerca B Ipakruke, Kpusam mpu C,=0058, mosyuennnm crocobom zanbosbuierc
NpaBIONONOGHS, He XapakTepH3yeT KoneGaHWg MaHROTO CTAaTHCTHYECKOrQ pAAa
rO0BOTO CTOKa, OHa [EPECeRaeT 3MIHPHYECKYIO KPHBYID B ONHOK TOYKE H CBH-
J€TEJLCTBYRT O SAHFIKCHHOM 3HaueHnn C..

Ilis onpejieedna TapaMeTPOB KpHBOH 0GCCHeUEHHOCTH Ipado-aHa HTHIeCKAM
crmocofoM ma puc. 4.8 Hadecend Ha6MOfeHHLIe TOUYKH, 00 KOTOPHM OPOBe/JeHA

M Jr/cek crem?
5
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Puc. 4.7. Kpusuie oGecneyennoctd rogosoro croga p. Omu y r. Kana-
YHHCKA.

{ — sMnwnpuueckas xpusas, 2 — C, =082 u 3 —C,=058 u C,=2C,; n=30, My=
=120 afcex c | Km?.

CraXKeHH4s SMDUpHYeckas KpuBaa ofecreyelHOCTH. € 3TOH  KPHBOH CHATH
opruHathl Msy, =345, M509,=0,80 u Me59,=0,22.

3atem no gopmynam (4.9)—(4.12) u Ta6a. 4.7 ycraHORjeHn mapaMeTprt S=
=0,64, C;=230, 6 =1,13, Mo=1,18 2/cex ¢ 1 xm?, C,=0,96.

Ha puc. 4.9 nanecena Teopermueckas kpusas oGecmedensoctn apu Cp=090
1 C;=230, opavHaThi KOTOPON YCTAHOBJCHB TiO OPHUAQKEHHIO 8 HHTEPHONALH
no Cp u C,. 3Ta kpyUBafA HOCTATOUHO XOPOLIO COOTBETCTBYRT HAG.TIOIEHHBIM TOU-
KaM U TaK¥e MoXeT OHTL OPHHATA B KaueCTBe pacueTHOH.

Huke npuBofsnTcst 3uayeHHs MoRynedl TOJ0BOTO CTOKa PasHoll obecrmeyeHHo-
CTH, BBIYUCJICHHLIE IO MapaMeTpaM, YCTAHOBJEHHBIM cHOCOB0M MOMEHIOB L Ipado-
AHA.THTHYECKIIM CTIOCOBOM.

Hs taGn. 4.14 BuAHO, yto B 06OMX Cayuasnx moAydeHbl 6.1H3Kne 3HAUCHHSA pac-
YeTHBIX BEJHYHN TOJ0BOro cToka. Pasnuna Ko3ddHUHERTOB BapHalilll HE BenHKa
¥ HeCKO/IbKO CKOMOEHCHPOBada pasifueli KO3QPHUIUSHTOB acCHMMETPUU H CPelHHX
BenduuH Moayaefi croxka. OcHORaHHeM it TOTO uyToGH NPHHATH mapaMeTpbl KPu-
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Puc. 48. Kpuprpie oecnedenHoCTH rofoBoro cToka p. Omu y r. Kana-
YHHKCKA.

1 — 3MNUpHYecKas) KPHUBAsA, 2 — SMIHPHUECKas CIJAMeHHas, § — TeopeTuueckas npy
C,=09 n C,=230.
n=30, Mo-l 18 ,fz/cerc c 1 KW

Bux ofecneverHccTell, BblUHCJEHHHE JByMs cnoco0aMH, B KayeCTBe pPacueTHBIX
ABJSIETCS COOTBETCTBHE TEOPeTHUYECKHX KPNUDBLIX JAHHBIM HabqmoneHui.

Tabauya 4.14

Mopayai roj0Boro cToka pasHoil oGecnedernoctu p. Omu y r, Kanauuncka,
BbiuHcnenHbie N0 30-aeTHeMy pany HaOmomenuii

F=52800 xx?

QbecneqyeHHoCcTs 2Y

50 75 I 80 90 95 I 97 ‘ 99

My=120, C,=082, C,=2C,
0,79 | 0,40 | 0,31 ] 0,20 | 0,11 | 0,08 | 0,04
0,41 | 0,24 | 0,13 ! 0,09 ‘

kp

M, alcex ¢ 1 h‘,xz?l 0,95 0,48

My=1,18, C,=095, C,;=230
0,72 |1 0,37 ‘ 0,28 | 0,16 | 0,11 1 0,07[ 0,04

kp
0,85 | 0,44 | 0,33 | 0,19 013[0,08

M, ajcerc ¢ 1 xu?




OrtmeTum, 4yTO B MOHOTpadui BocKpeceHCKOro apiilAThl MIOTOJETHHE 3HAUC-
Hua C»=0,79, Cs=2C, u Mpy=1,1, 1. e. oueHb GAH3KHE BHIYKCIEHHBIM hO 30-71€T-
Hemy psAy Ha6mofeHuit [T0sTOMY HET OCHOBaHHMA PUBOJIHTL BHUMCIEINBIE B XaH-
HOM npuMepe NapaMerTphl K MHOTOJRTHEMY NEPROAY, XOTS CpelHAs KBaIpaTHue-
ckast olNGKa HOPMH CTOKA M NpeBbIlaeT AONYCTUMbIE TPENENs!.

IIpunep 4.4. TpusecTn xo3dduuuent BapHanun roaosoro croka p Kers
y J. POOMOHOBKHM K MHOTOJETHEMY epHojly rpadO-aHaj lITHUECKHN cnocodon 0o
thopmyae (4.16).

Ha p. Kets v 2. Ponnonossn (F=71300 &%) HMeeTca KOpOTKUit paa HaGuio-
Jenni {1955—1965 rr.). Cpeasuit 10,080 MOAYJ/b CTOKA 33 3TUT nepnol M =
=6,82 a/cex c 1 km2, a kosppuurerT sapuanun Cp==0,19.

Mafcex clam?

10 /

: /

[+]

RNV

d. Poduonoska
~

4 5 6 7 8 9 10Majeex clxm?
noc. Maxcomrxum SHp

Puc. 49. Tpapuk ceasu rogoBBIX MOHyJeH CTOKa
p. Kers y n. Poxmonosku u y moc. Makenmkis Slp

r=0,98; tg a=0,96.

Ananorom AAST paccMaTpHBAeMOro CTBOpa OpPHHUM4ETCs CTBOD 3y iloc, Mag-
civkHEa fpa Ha 5Tol xKe peke (F=38 400 xM?), KOTOPLIfl CAYKIT ONOPHLIM HMYHK-
TOM B Taexuofl 30He faccelina Cpeanelt Obu ¢ pelrofl ceThio Hal.10 renuit. Tono-
Bble pacXOfbl B CTBOpe-aHasore umewoTesl 3a 1937—1965 rr.: sa 29-nerunit nepuon
Hopma cToxka My==6,33 a/cex ¢ | &m2, Cy=0,21.

3o 1l-7eTunfi mepHOm ORMOBpeMeHHLIX HaBaOmenuit B ofONN cTBOpaX MOCT-
poen rpadux CBs3H roZOBLIX MOIY.1efl croka (pHc, 4.9), cBsian opamMo.nHedinasd,
TecHas, KospopunueHt goppensuuu ee r=0,98. Taurenc yrma HaktoHa npaAMOR
CBA3y K OCH MORYJIefl cToka NynxTa-aHajora paser 0,96, Hopma rogoBoro croka
p. Kers v 1. Poadonosxu, cusiTag ¢ rpaika CBA3H HENOCPELCTBEHHO NO HOPME
cToka nyuxTa-adamora My=6,33 a/cex c | xm?, parHa 6,25 afcex ¢ | kMl

ITonbaysice @opmynosr (4.16), nosyuum kosHhHUHEHT Bapnanud romoBOrO
croka p. KeTs y 2. Poguonoski, npuseleHHHH K MIOTOseTHEM) TEpHOLY

6,33
=02 === . =072
Cy =021 g5 - 0965 =020,

[Toaydeunoe snauenne C,=0,20 OpaKTIUYeCKH OUYEHDL MAJO OTJHYAeTCH OT BhI-
uncnensoro no 1l-zetaemy pangy. O@bsicHseTcst 5TO TeM, 4To TOAOBoil CTOK pek
paccMaTpMBaeMOrO pafioHa HMeeT Mafiyl0 M3MEHYHBOCTh, a ll-neTunuil uepron
unamopmeuuir na p Kets y 1. PonHOHOBKI 6AHM30K O BOZHOCTH K MHOCO.TETHEMY.
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Hpumep 4.5. TlpupecTd Kk MHOrojieTHeMy HepHOAY KOI(DdHUHEHT BapHauuu
FOZOBOrO CTOKa p. YHXKHM Yy T. MautypoBo, rae nmeercd Koporkuit (18 aer) pag
HaGmogennii (1949—1966 IT.) # BuuHcneHHbie Mo 3ToMy pARy Mcp=38,83 a/cex
¢l xm?u Cy=0,31.

B xauecTBe aHajora mpuMeM cTBop y r. Makapbesa Ha 3ToH e peke, T/c
pan Habawomenuit cocraBnafer 71 rox (1896—I1966 rr.), MHOTOJETHHE SHAUEHHS
My=849 afcex ¢ | &m? n C,=0,28 co cpenHekBaipaTHYRCKAMH OUIHGKAMU
SMO=3,30/D wsg, = 109/.

3a 18-7eTunil epdoj Mapanfenbsmx HaGmiomeHuit B ABYX crBopax (1949—
1966 rr.) v r. Maxapbena momyuersl Mcp=9,22 2/cex ¢ 1 k%, C»=0,34, 031 p==
=8%.

Css13p TOROBLIY MOZyMel CTOKA B 1BYX CTBOpax 3a 18-neTnnfi mepuop mapas-
neNbHHX HaGmogerHH (cM. puc. 3.8) npsamonunefimag M TecHad; Ko3QOHUIMEHT
koppenstuund r=0,96 1 TaHreHc yria HAKNOHA OTHOCHTENbHO OCH MOAYJeH CTOKa
nyuxra-asanora tg =092, Hopma rogoeoro croka ana crsopa Mauryposa,
yCTAHOBJAEHHAA 10 3TOMy TpaduKy, cocrasaser 8,10 a/cex ¢ | wm?,

[TpuBesieHAe BHNOIEAM HECKONBKHAMA CHOCOBAMH.

1. Tpado-ananuruieckum coocobom T'. A. Anexceesa (CM pacueThl B NpuMepe
3.3) moavyueno: Me=7,95 a/cex ¢ 1 kn?, Con =028, Cs=1,0.

2. IMo popmyne (4.15)

Con= 03 883 o6,
o ]/1 — 0,962 (1 0,34 - 9,222 8,10
U 0B 8,49)
3. Tlo ¢opmyre (4.16)
’ 8,49 o .
CUN—O’QS 10 0,92 =0,27.
4. lo dopmyne (4.17)
8,49
C,y=028 510 0,29,

Bo Bcex uerTHipex cAy4asX OOMyyeHs HOCTaTouHo OaH3KHe 3Hauernst CoN ,
IpUBEIEHHEE K MHOTOJIETHEMY MEPHOLY.

Hpunep 4.6. [IpuBect KodPOUIHEHT BapuanHil rOLOBOTO CTOKA P. IMBH
y ayaa Apaitofe K MHOMO IeTHEMy 3HAYEHHIO M BHUHMCTHTB 3HAUeHMs ee roj0-
BOTO CTOKA pa3Hoil COecneueHHOCTH.

Baccejiu p. OMO6b HaxoInTcs B sacyllAnBoit 30He ¢ 60JBLIOH H3MEHUHBOCTHIO
roaoBoro croka. HaGaiogeuns Ham cTokoM y ayia ApadroGe umewrcs sa 1951—-
1962 rr. Cpemmufi MOmyap cTOKa 3a stu 12 Jser cocrasaser 0,39 afcex 1 kM?,
a Kos(huunenT Bapuaiy, BhYiCAeHHA ciocoboM MoMeHTOB mo dopmyse (4.1),
paBen 0,65,
 Tpeseneniie Cp K MHOTOICTHEMY 3HAYEHNIO BLITOAHKM TPado-diaMuTIueCKUME
cnocobavu o opMyne (4.16) n cnocoGom T. A. Aneceesa.

Auanoron p. OmObi, kax u B mpamepe 34, npunumaem p. Waek y r. Axtio-
GHHCKA, rae MuoroeTHue sHavenuss Mo=190 a/cex ¢ 1 wa?, Cp,=072, C,=2Cs.

[To rpaguky CBSI3H 1OJOBHX MonyseHd crToka (cM. puc. 3.13) Hopma cToKa
p. Au6w v ayisa ApaitoGe verawobiena pasmohi 0,46 a/cex ¢ U xa’. Tawrenc
YI/la HAKIOHA MpAMOFl CBSI3H OTHOCHTENBHO OCH MoZAydeil pexH-awajora pasen 0,27.

. Taxum ofpasom, ycTaHOBHB HEoOXOAHMbie HCXORHble HauHbLE, KO3 HIIenT
Baptan i r01080T0 CTOKa . dMBu y ayaa ApanToGe, NPHUBEAEHHLIH K MHOIO.1eT-
HEMY Tnepuofy mo peke-adatory Maek y r. AxTiofmHcka, To.p3yAch tbhopMy a0t
(4.16), noyunn paBHBIM

1,90

=072 222 . 0,27 =0,80.

¢ 0,46

@N
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Jas peulenns nocTasieRdoll safatn crnocoSoM AliekceeBa ¢ KpHBOM ofecie-
YEHIIOCTH TONOBOTO CTOKa p. Kjeka y r. AKTiOGHHCKa (cM. pHC. 4.7) CHATHI TPH
xapakTepnbie opaHuathi M5y, =458, Msoy, =15 o Mo5¢,=0,48 a/cex c 1 &m2,

3ateM ¢ rpaduKa CBA3M COAOBHIX MOJYJeR CTOKa DAcUETHOH DEKH i peKu-
aganora (cM. puc. 3.13) cHMMaeM COQTBeTCTBeHKHIE MHOTLOJIETHHE 3HaueHMs MOAY-
neir etoka p. Am6w Msy, =1,18, Msoe, =0,38 u Mo59,=0,08 4/cex ¢ 1 xku?,

[lo 3THM TpeM XapaKTepHLIM OpIXHATAM, NOMb3ysch dopmynamu (4.9)—(4.12)
u Ta6a. 4.8, ycranosrensr $=0,45, C,=1,60, ox=0,36, My=047 u C,=0,76

Taxum 06pa3oM, B OGOHX CJyyasix OONYYeHbI OOYTH OJHHAKOBble MHOrOMEeT-
HMe 3HAUGHHS OAPAMeTpOB KDPHBOH OBECHeYEHHOCTH rONOBOLD CTOKa p. IMGH
y ayna Apaartofe: B nepsom cayvae My=0,46 a/cex ¢ 1 xu?, Cp=080, C,=
=2C,=1,60 (no awajoram); Bo BTOpOM — Mo=047 a/cex ¢ 1 xkn?, Cy=0,76,
Cs=1,60=2C,, KOTOpHe MOXKHO [PHHATHL B KauecTBe pacyeTHLIX. Boluncnenns
3HayeHulil MORyJefl rogoBoro cToka pasHoil 0BECHEeYeHHOCTH BHIMOIHEHB! C MOMO-
LBI0 apHIoKEeHHsT 7 6e3 MocTpoenHs KpUBBIX OfechedesnocTd (Ta6u. 4.15).

Tabauya 4.15

3uaveHust Monynei ToOJ0BOr0O CTOKa PasHOi ofecnedeHHOCTH p. ImObI ¥ ayna
Apanto6e, BRIYHCAEHHBIE 10 MAPAMETPAM, NPHBEAEHHLIM K MHOrOJCTHEMY HEPHOAY

OfecneyeHHOCTL pY%

50 75 ‘ B8O T 90

M0= 0,46, Cu =0,80, s=26v

a5 ‘ 97 99

k, 0,800 | 0,416 | 0,352 ] 0,208 | 0,120 | 0,088 | 0,040

M, ajcex ¢ 1wn2 | 0,368 | 0,191 | 0,162 | 0,096 | 0,055 ‘ 0,041 | 0,018
Mo=047, Cy=0,76, Cs=2C,

ky 0,8(8 [ 0,445 | 0,379 { 0,234 | 0,144 { 0,108 [ 0,054

My afce e 1 a2 | 0,374 | 0,208 | 0,175 | 0,110 | 0,068 | 0,051 | 0,025

B raga. 4.15 oGpawmaer ua ceGa BUMMAHME OTHOCHTENbHAs Da3HHIA KOHEUHbIX
pesyanrTaToB pacueta. [IpH mouTw OXMHAKOBHIX SHAYEHHHX NAPaMeTPOB KpHBBIX
obecre4eHHOCTH MOAYJI TOJOBOFD cToKa obecredennocThlo 90—99% Bo BTOpOM
ciyvae ua 15—39% BHIle X 3uAuenuii, NOJYYeHHHX B mepBOM ciydae. B ocuos-
HOM 3Ta PasHipa mOJyYeHa 3a CUET pasHHUNH KO3(hOHIHEHTOB BapHAaluH, KOTopad
XOT9 M He BelMHMKa WO aGCONIOTHON BeNHUMHE, HO NpPH GOJLUIOM €ro 3HayeHUH
CYILIECTBEHHO CKa3biBaeTcsl B HIDKHE yacTH KPHUBOH OGECHEYeHHOCTH.

lpumep 4.7. Onpenenuts KoshUNUERT BapHaygdu U obechedeHubie SHATeN!Is
rozosoro cToka p. Baciorana v g. Haymax (F=58300 xx?) aph oTcyTeTerm Jan-
HbIX HalmIo 1enuil.

Pewnto nocraBresnyo sajauy MoXHO JABYMs crmocobamil 1) me Kapraw
HU30MUHUA HOPMBI ¥ KO3(idrnenTa BapHandd TOZOBOrO CTOKA M 2) coocoGom
THIPOJIOTHYECKO aHanOryH,

. Ha puc. 3.18 (npumep 3.5) mpencraBmer Gaccefin p. Baciorana, saMmpikae-
Mblit ctBopom y . Haymak, Ha KOTopom HaNeceHn M3OJHHHN HOPMbl ¥ KO3chchu-
1UHMenTa Baprauud rogoBoro croka. Hopma rogosoro croka, yCTaHOB/IeHHast [o
Kapre U30JHHUA B npumepe 3.5, paBua Mo=5,10 a/cex ¢ | kM? uin Qy=
=297 m¥fcerc. Tlonpsysice kaproft (cm. puc. 3.18), 1no dopmyie (3.17) moayuum

15760 - 0,35 4 25 530 - 0,275 + 17010 - 0,225
58 300

Cp= =028,



3uayenns KOIQQUUHMEHTH aCHMMETPHH TOLOBOTO CTOKa pek paftona Cpenxedt
061 npHHUMAIOTCA PaBHEIMH YIBOEHHOMY 3HAYeHHIO KOshHLHEHTa BapHalHH.

Torma no Buiuucienubim Qp=297 m3/cex, C,=028 n C:=2C,, noab3yach
NPHNOXKEHHEM 7, MOMYYHM 3HA4YEHMs TOAOBHIX PAacXOAoB BOALI pasiofl oGecredeH-
HoctH p. Bacorawa y a1 Havnax (ta6a. 4.16).

Ta6ruya 416

Pacxoast Boxbl pasHoit oGecnevennoctd p. Baclorana y n. Haynaxk

CobecneueHnocth pY%

50 l 75 ' 80 ’ 90 95 ‘ 97 ‘ 99
k, 0,973 | 0,799 | 0,762 | 0,663 | 0,591 | 0,546 | 0,468
Qp M3jcex 288 237 296 | 197 | 175 | 162 | 139

2. B KauectBe auanora anu p. Bacioraxa y n. Haynak npumem crBop na 3Toit
#e pexe y c. Cpemuuii Bacioran c¢ naomaneio somocGopa 31700 xm2, B stom
CTBOpe UMEITCs1 HaGmojeHns Haj TCOJOBAIM CTOKOM 3a 28 jer, Brjawdas
1965 r; My=5,07 a/cex ¢ 1 kM2, C,=0,27, C;=2C,.

ITo xapram My, u C, (cm, pue. 3.19) BuHgHO, 4To Ha yuacTKe MEXIY CTBO-
pamu Cpepnuii Bacloran u 1. Hayuak 314 napaMeTpsl He DOABEpXeHb! CYLIeCTBEH-
HLIM H3MEHEHHAM, YTO [laeT OCHOBaHHE OEPEHecTH MX CO CTBOP4-aHajiora Ha pac-
4eTHBIE CTBOp Oe3 u3aMeHenndi, T. e. tipunate My=5,07 a/cex ¢ 1 xm?, Cp,=0,27
1 C;=2C, Benuundet rogoBoro croka pasuoli obecmeyennoctu p. Bacwrana
y & Hayuak, nojlyyenHble mpy 3THX 3HAYEHHAX pACYETHBIX MapaMeTpoB, OpHBe-
nenp! B tadn. 4.17,

Tabauya 4.17

3nauenus rofoporo croka p. Baciorana y n. Haynax pasauunoii obecneuensoctu

OfecneueHHOCTDL pY
50 75 80 90 95 97 99
kp 0,975 | 0,806 | 0,770 | 0,674 | 0,604 | 0,560 | 0,483
M, u3jcexc ¢ 1 xu2| 4,95 | 4,09 | 3,90 | 3,42 | 3,06 | 2,84 | 2,45
Q, ajcex " 989 238 298 200 178 166 143

B o6oux ciydaax 0OO0JYY€Hb! TOYTH OANHAKOBLIE BeJIHUHHBI ofecnedeHHbIX
pacxoago0B BOAH.



'arasa 5

YCTAHOBJIEHHUE BHYTPUI'O4OBOTO
PACHPEAEJNEHHA CTOKA

YcTaHOBUTH pacmpefeseHHe CTOKa B TeyeHHe Foja — 3ajada
C/I0XKHAs, TaK KAaK BHYTPHTOJOBOH XOJ CTOKa 3aBHCHT KaK OT KJH-
MATHYECKHX, TaK H OT (PU3HKO-reorpaduueckux,yciosuit. Haubosaee
TPYAHO YCTAHOBHTb pacipefe/eHHe CTOKAa MalblX HeH3YYeHHBIX peK,
Ha KOTOPBIX OHO 3aBUCHT OT MeCTHBbIX (PH3HKO-reorpaduueckux Qak-
TOpOB (pesabeda, pacTHTEIbHOCTH, THAPOTEOJOTHYECKHX YCJI0BHHA,
03epHOCTH U Tp.). B cBsA3U ¢ 5THM OCHOBHBIM MeTOLOM ONpeleseHHs
BHYTPUTOAOBOTO pachpefieleHHs] CTOKa HEH3y4eHHBIX PeK SIBJsIeTcs
MeTOj THAPOJOruyeckol aHa 0rHH.

§ 5.1. PACYET PACHIPEINEJNEHHSA CTOKA 1PH HAJTHYHH
FUAPOMETPHYECKHX HABJIOOEHHH

B KauecTBe MoIenH OXKHIAE€MOTro (pacueTHOro) pacrpejeeHus
CTOKa 4acTO MPHHHMAMIT pealjbHOe pachpeneseHde CTOKAa: a) MHO-
rOBOJHOTO 014, 6) cpelHero moO BOJHOCTH roja, B} Ma/JOBOIHOTO
roga, T) roga ¢ MHHHMaJbHBIMH PacxoJaMH 3a JICTHIOK HJH 3HM-
HIOID MEXKEHD,

Pacnpegenenne croka mo MecAlaM BHYTPH roga OGLIUHO Bhipa-
KaeTcs B JOMSIX OT CyMMBI CPeIHHX TOIOBHIX PacxOj0B TOr0 roia,
17151 KOTOPOTO yCTaHABJANBARTCs pacnpejesnenue CToKa.

XapaxrTepHble mo BOJHOCTH TOAH NOAOHPAIOTCS 10 HMEIOIIHMCH
MatepHataM (GakTHYecKHX HAGJI0JeHHH HA HCCJAefyeMOM BOLOTOKe.

B xauectBe pacueTHOro pacnpefeseHHsl CpPelHEro MO BOJHOCTH
roga MpHHHMaeTcsl roj ¢ o6beMOM CTOKa, OJM3KHM K CpelHeMy, H
¢ rugporpadomM, BO3MOXKHO OJHKE COOTBETCTBYIOUHM CpEIHEMY
XONy CTOKa. ITO COOTBETCTBHE YCTAHABJHBAETCS NMYTEM COMOCTAB-
JICHHSI CPEIHHX MeCAYHHX PacxoJ0B BOABI I'0Ja, MPHHHMACMOro 32
MOLeSb pacnpeleseHus, cO CpeIHHMH MeCSUHbIMH PAacXOiaMHu.

B xauectBe Mogesefi BHYTDPHIOJOBOTO pAacIpeleseHHs] CTOKA
B MaJIOBOJHble HJH MHOTOBOJAHBIC TOABl [PHHHMAETCAd pacrpegene-
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HHe CTOKa TeX peaJbHBIX JeT, BeJHYHHA TI'OJOBOTO CTOKA KOTOPBIX
BO3MOXKHO GJHEKE COOTBETCTBYeT BEJHYHHe TOAOBOTO CTOKA MaJo-
BOJHOIO HJH MHOTOBOIHOTO TOJAA 32JAHHOH 06eCneyeHHOCTH.

B kauecTBe pacueTHOTO pacupeneTeHHs CTOKA 10 MecsaM HHOTIA
IpHHUMAaeTCA cpelHee paclipeneseHHe 32 MHOTOJCTHHH MCPHOL.

B HekoTOpHIX cayyafix pacupejc/CHHC CTOKA B I'OJY XapaKTepHu-
3YI0T THMOBHIM THAporpadoM, MOCTPOCHHC KOTOPOTO OCHOBBIBAeTCS
Ha OCpeJHeHHH IeHeTHYeCKH OJHOPOIHbX (a3 crToka, HampHMep,
BCCCHHETO MOJOBO/IbSA, JeTHEH H 3UMHCH MEKEHH, JeTHHX H OCeHHHX
naBogKoB. IIpH MOCTpOEHHH THIOBOTO rHAporpada Mo CPEeTHHM Me-
CAYHBIM HJIM JCKAJHBIM pacxojiaM BOJBI OuepTaHHE ero nojaydyaer
OOBIYHBIA CTYNeHYaTHH BHI.

Onucannble cnoco0bl ONpefeJeHHs BHYTPUIOAOBOTO pacnpepce-
HHA CTOKa HMEIOT CyUlecTBEeHHble HEAOCTATKH, 3aKJI0YaloliHecs
B TOM, YTO pacnpelefeHHe CTOKa MO (paKTHYECKHM JAHHBIM OJHOTO
roja, NPHHAMAaeMOro B KauecTBe PacyeTHOTO, COAEpIKHT HHIMBH-
IyanbHble O0COGEHHOCTH, MPHCYLIHE TOJBKO 3TOMY IOJY, 2 CpejpHee
pacipefieJicHHE 1O BceM I0AaM mnoJydaeTcs CriaeHHBIM ((QHKTHB-
HbIM). TloaTomy Gosee npaBUMBHBIM fAIBJAAETCS cOCTaBJEHHe (KOMIa-
HOBKa) TAKOrO PacueTHOrQ BHYTPHTONOBOTQ pachpefeseHHs CTOKA,
KOTOpO€ COOTBETCTBOBAJNO OBl OCHOBHOMY TpeGOBAaHHIO BOJOXO3SH-
CTBEHHOTO TNPOEKTHPOBAHHA — [jOJNY4eHUI0 TAPAHTHPOBAHHOH OTAAYH
Boawl. [Ipu 3TOM TapaHTHpoBaHHAs OTAAaya HA3HAYAETCHA B MPOCKTE
B 3aBHCHMOCTH OT BHAA NOTpeGaeHHS BOAB H CTelleHH AONYCTHMO-
ctd nepefoes B ee nogade (CM. cTp. 237).

Meron KoMnaHOBKH BrHepBhle Obw1 paspaGoran I'. M. Ulseuom
anst pex YkpauHckofih CCP B COOTBETCTBMH ¢ nNpej/lokKeHHeM
A. B. Oruesckoro. ITo 3Tolt cxeme rox pasiensieTcsl JHUIIb HA TpH
ce30Ha: BecHA, JeTo—oceHb H 3uMa. OGecrneyeHHOCTb CTOKa ABYX
Ce30HOB (KPUTHYCCKHA MepHONA)} B 3aBHCHMOCTH OT 32743y NPOCKTH-
pPOBaHHS MPHHHMAeETC PaBHOH 0GECTeYCHHOCTH TOAa, 4 CTOK TpPeTh-
ero ce30HAa OMpejetseTcss KaK Pa3HOCTb McXkAy CTOKOM 3a Troj H
CYMMapHBIM CTOKOM 3a JBa CE30HA.

Hapsngy ¢ nocrounHcTBaMHu 3TOH pacyeTHOH CXeMbl, TJaBHbIM M3
KOTOPBIX fIBASIETCS TO, 4T0 B Hell yYHTHIBaeTCH OCHOBHOE TpeBoBa-
HHe TPOEKTHPOBAHHs, OHA o61afaeT M pAAOM HelocTaTkoB. OCHOB-
HOl HEeNOCTATOK 3aK/JHuaeTcst B TOM, 4TO ofeCrneueHHOCTb, paBHAaf
ofecleyeHHOCTH T'0ja, 3ajaeTes Cpa3y jj1s ABYX Ce30HOB H3 TpeX.
3TO NPHBOAUT K TOMY, YTO CTOK HETHMHTHPYIOILCIO ce30HA, BHIYMC-
JSICMBIfi KaK pasHOCTb BEJHYHH CTOKA 3@ TOA H CyMMapHOro CToka
3a JBa ce30Ha OJMHAKOBOW oOfecrmeyeHHOCTH, OKasbiBaercs Ooee
peaKo# NMoBTOPAEMOCTH, YeM B cjyyae ero olpele/leHHS KaK pasHo-
CTH My l'OJOBBIM CTOKOM H CTOKOM OJHOTO CE30HA.

Yuureieas 310 ofcrontensctBo, B. I'. AmnpesiHos paspaboTan
METOj pacyeTa BHYTPHTOAOBOTO pacrpeleseHHsi CTOKA, MPHIOJHBIH
a8 M06HX (QU3HKo-TeorpadHueckHX YCJAOBHI H AJs JIOGHIX 3a-
jay InpoekTHpoBaHHA. PacyeTHassi Mojeab pacrnpeleseHHs CTOKa
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KOMIlanyercs, 10 AHIpPesHOBY, MCXO/[s H3 YCJOBHil paBeHcTBa ofec-
IICYCHHOCTH CTOKa 32 FOA M JHUMHTHPYIOLIHi ce30H. [lonyyaemoe mo
3TOH cXeMe pacyerHoe pacrmpeleseHne, KakK N0Ka3a/ H HOCTeIOBaHHUS,
ABJISIeTCH BHOJNHE pealbHBIM. OCHOBaHHEM /st 3TOTO SBJSETCH CJe-
Aywollee.

Pacxon rapanrupoBaHHON OTfauK (3aperyJHpOBaHHON) npH 3a-
LAHHOI CMKOCTH PeryJHposaHus (puc. 5.1) Moxer ObiTh Ipeicras-

JeH B BH[IE

= =W +8),  (5.1)

rae o — rapaHTHPOBAHHAs OTAA-
Yya B MOJASIX OT CPeLHEera MHOro-
JetHero pacxofa; Wip H Ryp—
06beM CTOKA H CPefHHN pacxol
KPUTHUYECKOrO TepHoia B AOJAX
OT CpejHero MHQIOJIETHEero pac-
Xojaa; [ — eMKOCTb peryJ/JHpoBa-
HHst B JOJMIX OT CPEIHEro rojo-
BOTO 06beMa croKa;, Iup-— IIpo-
JAOKHTENBHOCT  KPHTHUECKOro
Hepuoxa B A0d5IX TOAA.
Bennuuna Ty, 3aBHCHT OT Be-
JHUYHHBI €MKOCTH Ce30HHOTO pe-
IyAHPOBAHUA W MOXKET H3Me-

Puc, 5.1. K oGocHoBaHHIO MeTOAa Onpe-

HATBCS OT OJHOTO Mecsla IpH f,

AefeHHA BHYTPHIOAOBOrO pacmpeiiede-  GIH3KOM K HYJMIO (MPH OTCyT-
118 CTOKA, PABROOOECHEUEHHOTO [0 KPH- 3
THYECKHM MepHOAaM Tola. cTBHH peryJIHpOBaHHH), Ao TPO
AOJXKHATEJDHOCTH BCCH MEXeHH

npd BeduyHHe f, ofecrmeyHBaro-
el ITo/IHOe TOA0BOe peryaupoBanue. IlpH KaxjaI0M JaHHOM 3Haye-
HUu B BenuuuHa Typ Konebaercs M3 roga B rol He3HauHTe bHO.
[TosroMy npu 3axanHHOM [ BeNMHUHHY [xp MOXKHO C JOCTATOYHOH CTe-
NeHbl0 NpHOAMMKEHHSI NPHHATD 3a NOCTOSHHYW, a 00ecrneyeHHOCTb
OTAayH NPUHATh PABHON 06ecleyeHHOCTH 00beMa CTOKA KPHTHIeCKOTO
nepHOxa NpH 060l CTeNMeHH Ce30HHOTO PETryJHPOBaHHA A0 NMOJHOTD
rO0BOTO BKJNIOUHTENBHO, T. €.

p(0)=p(Wy).

Orciona caexyer, 4ro AJd MOJYYeHHs TapaHTHPOBAHHON OTAauH
BOABl 3aJaHHOH 06eCcrneyeHHOCTH MpH J0GOH CTeneHH Ce30HHO-T0J0-
BOrO peryJHpOBaHusl CTOKA cJelyer IPHHHMAaTb TaKoe pacyerHoe
BHYTPHTO0BOE paclpeje/eHHe CTOKa, MPH KOTOPOM 0GecnedeHHOCTh
CTOKa 3a I'Oj, 32 JUMHTHpYIOUHH MepHOA H BHYTPH HErO 33 JIUMHTH-
PYIOLIHI Ce30H roja paBHa 3aJanHOH 0OecrmeueHHOCTH.
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CocraB/ieHHe PacyeTHOTO BHYTPUTOAOBOTO paclipefelleHUs CTOKa
no MeTORY AHApPEAHOBA TIPH HAJHYHH FHAPOMETPHUYECKHX HabBJioie-
HUH CBOAUTCA K CHEeAYIOUIEMY.

Tog peaurcst Ha TPH ce3oHa (HanpHMep, BeCEHHHH, JieTHe-OCEH-
HHA W 3UMHHHA), W3 KOTOPBIX JBAa MAJOBOAHBIX CE30HA (HaIpHMEp,
JIETHe-OCEHHHH H 3MMHHH) OOBeAHHSIOTCH B OOUH JUMHTHPYIOLIHIA
nepHon (IepHOM, B KOTOPBIfl €CTECTBEHHBIH CTOK MOMKET JHMHTHPO-

a
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Puc. 52. Pasgenenue runporpada cToKa pexku Ha ce-
30HHI,
[ — nuMHTHPYOILMA nmepuoA, [/ — JMMHTHPYIOLIHS Ce30H,
I1] — HeJUMHTHPYIOIIKA Ce30H.
p. Yuxa — r., Makapees, 1947-48 r.

BaTb BojonorpebjeHue). BHYTpH 3Toro mepHoga ORUH H3 CE30HOB
(HanpHMep, S3MMHHH) npPHHHMAaeTcs 3a JIHMHTHDPYIOIIHE CE30H.
Cxema pasgesenus rofa Ha Ce30HBI NpHBEAeHA HA PHC. D.2.

Crok 3a roj, JUMHTHPYIOIIHH MepHOR M BHYTPU HEro 3a JHMH-
TUPYIOW[HiI Ce30H NPHHUMAaeTcsl ¢ OAHHAKOBOH OO0ecredeHHOCTbIO,
paBHOH 3aJaHHOH II0 YCJOBHSM IIPOEKTHPOBAHHS 06ECHEYyeHHOCTH
rapaHTHpoBanHofl orAaud Bogn. [IpH 3TOM CTOK 32 HEJUMHTHPYIO-
mu#l nepuox (MHOTOBOJHBIN Ce30H) onpepensieTcs [0 Pa3HOCTH Be-
JHUHH CTOKA 3a IO H JHMHTHPYIOUIHH nepHox (MaJoBOIHBIA),
a CTOK HeJHMHTHPYIOLUIETO.  CE30HA MO Pa3HOCTH BEJHYHH CIOKA 32
JUMHTHDYIOUTHH NepHOR H JHMHTHPYIOUIHH CE30H.

Takum o6pasom, pacmpegeneHHe CTOKa 175 3aganHoi ofecre-
YeHHOCTH NPOHU3BOAMTCS Pa3febHO: cHAdaJja 110 Ce30HaM, a 3areM
BHYTPH Ce30HOB (IO MecsillaM HJIH AeKafaM).
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Pacyer BHYTPUIOAOBOrO pacnpefcieHusl CToKa (B MpPOUEHTaxX OT
CTOKa TOj4, BHIpaMKEHHOrO B M%/ceK) BBLINOJHAETCS NyTeM NepeMHO-
JKCHUSI J@HHBIX O pacnpeieJCcHHH CTOKa 1O Ce30HAM M O BHYTpHCe-
30HHOM pacnpeaencHuu.

BuyTtpuce3oHHoe pacnpegeeHHe CTOKa no MecsanaM (AexalaMm)
NpUHUMaerTcss OCPCAHECHHBIM JJIs KaxKIOH TIpYyNnbl BOAHOCTH pac-
CMaTpPUBAaEMOr0 Ce30Hd, COOTBETCTBYIOLICH OOCCICYCHHOCTH ero
croxa.

Pacrpeje/nedue CTOKa MO0 MecsillaM BHYTPH Kakoro-iufo ce30Ha
onpegessiercss CICAYIOWIMM ofOpa3oM. Mecsunble BENHYHHBI CTOKA
JaHHOTO Ce30Ha 3a KaXKABH TOJ pacrnoJgaraloTcs B Iopsiike yOblBa-
uus. [lonydennslil psan pas6uBaeTcs Ha TPHU TPYNIB! BOLHOCTH: MHO-
roBonHasi (oBecrnieyennocty 1—33%), cpemHss (ofeclmedeHHOCTD
34—66%) u manosoguas (obecmeyennocts 67—100%). B mpene-
JaX OTJC/ABHBIX TPYNN NPOH3BOAUTCS OCpEeLHCHHEC MECSUYHBIX pac-
XON0B OJIHHAKOBOTO HOMepa B Mopsjike yObBanud. Kaxpomy
NOJMYYEHHOMY CpefHeMy 3HAUEcHHIQ TNpHIOHUChIBaercss TOT KaJjeH-
JapHbI Mecsll, KOTOpPHH IS HaHHOrO HOMepa 'BCTpeyaeTcss Hau-
Bonee gacro. [lanee, B mpemenax Kakioil I'pylmb HOLCYHTHIBA-
eTCs OTHOCHTEJIBHOC pacrnpefeleHHe CTOKa MO MecsllaM B IpOLEH-
TaxX OT BEJAUYHHBI CTOKA 34 JaHHHIH Ce30H,

PaccynraHubie MO KPUBBEIM OOECIEUEHHOCTH HJH IO PasHOCTAM
BEJIHYHHE CE30HHOTO CTOKAa PACHpPENeNsiorcs N0 MecsluaM COOTBCT-
CTBECHHO MOJIYUeHHOMY NPOILEHTHOMY pacnpeae/eHulo.

I1pu HCGOMBIUMX pa3nuuMAX B paclpeleseHUH CTOKa Jjs pas-
HLIX Ipajgaliifi BOANOCTH Ce30Ha NpHHUMaeTcs efuHoe oOlliee pac-
npcaeleHue CTOKa A5 BCEX CE30HOB,

Buyrpurogosoc pacrpemeleHHe CTOKa COCTaBJSETCST NPH HAJH-
9UH AAHHBIX HAOJIOLCHHH HA paccMaTpHBACMOH pCKe 3a NEpPHOJ He
MeHnee 10—12 JerT ¥ npH YC/JIOBHH, YTO 3TOT HepPHOX BKJIIOYAET Kak
MaloBOJHBE, TaK H MHOTOBOJAHbLIE H CPELHCBOLHBIE TOILI

Pacyer BHYTPHIOLOBOI'D pacmpeie/]cHHs CTOKa BeleTCsd 0O BO-
LOX03AUCTBEHHBIN TodaM (T. €. HAYMHAWOUIHMCH C MHOTOBO/JHOTO
Ce30HA), a CPOKH Ce30HOB NPHUHUMAIOTCH CAMHBIMM JJs BCeX JieT
psila HaBJI0AeHUH ¢ OKpYIJeHHeM HX A0 IeJ0ro Mecsa.

JlumuTHpYyIOUNH HepHOJ, Ce30H M MeCsll Ha3HAvyalOTCs B 3aBH-
CUMOCTH OT THIA BHYTPHTOJLOBOTO pexkuma crtoka. [dnd pek c me-
CEHHHM 1I0JI0BOZLEM B KayeCTBE OCHOBHBIX CE30HOB NPHHHMANTCA!
BCCHA, JIETO—OCEHb H 3HMa; IS PEK C JeTHHM MOJOBOAbEM: JETO,
OCeHb—3HMMa H BecHa, /AJAd PEK C BCCCHHe-JeTHHM II0JIOBOJbEM,
BecHa—/IeTo, OCEHb U 3UMa.

IIpuMepnble cpoKM OCHOBUHIX CE30HOB /5 pa3HBIX pallOHOB
CCCP npusoisarcs B taba. 5.1.

[as pek ¢ BeceHHUM IOJOBOAbEM 3a JHMHTHPYIOWHUH MepHOA
00BIYHO MNpHHHMaloTcs ofa MaJOBONHHX ce3ola (/1eTo—oCeHb ¥
3UMa), a 3a JUMHTHDPYIOLUIHH Ce30H — JIeTO—OCEHb HJIH 3HMa B 3a-
BHCHMOCTH OT BIlla OCHOBHOTO Bojgonorpe6ienud. [Ipu mpeoGnanma-
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HUM BOAONOTPeO/ICHUST HAa CEIbCKOXO3ANCTBEHHBIC HYKAHW 38 JIHMH-
THPYIOUIMA CE30H CAeNyeT [PHHUMATh JeTO—OCeHb, a IPH Npeobia-
I aHHH THAPOSHEPTETHKH — 3HMY.

5 BBICOKOTODHHIX DEK € JIETHHM MOJOBOXbEM [pPH MpPEHMYy-
LICCTBEHO MPPHUTallHOHHOM HCIO/JB30BAHHH CTOKA 3a JMMUTHDYIO-
M TepHOp caelyeT NPUHMMATh OCEHb—3HMY M BECHY, a 3a JMMH-
THPYIOLHH Ce30H — BeCHY.

IIpu ocymenuu 60/10T ¥ 3a00/104EHHBIX 3€ME/b 3a JHMHTHPYIO-
IUH Mepuoj OpHHAMAeTCs MHOrOBOJHAsl 4acTb Tofa, HalmpHmep,
BeCHa M JEeT0—OCeHb, a 3a JMMHTHDYIOUIMI ce30H — GoJiee MHOTO-
BOJAHBIN H3 OBOHX CE30HOB, COCTABJSIONIUX 3TOT MEepUOL.

ITpenmyurecTBOM METOJa KOMMAHOBKHM pPacueTHOTO BHYTPHUIOJI0-
BOTO paclpejAeJeHHs CTOKa MO CPABHEHHIO C APYTHUMM SBASETCH G0-
Jee 3(OMEeKTHBHOE HCIONb30BAHHE MATepHAJOB [0 BHYTPHTOLOBOMY
PEXHUMY CTOKa, I103BOJISIOIEE M CPABHHTEIBHO KOPOTKOrO psifa
(mopsaka 10 JeT) NOJAYUUTH LOCTATOYHO HAAEIKHBIE PE3YIBTATHL.

OTMeTHM, 4TO CXE€Ma COCTABJEHHS DACUETHOrO MeXKCE30HHOro
pachnpejesNeHus CToKa YIOBJeTBOpser TPeGOBAHHAM BONOXO3SHCT-
BEHHOTO NIPOEKTHPOBAHHSA — OHA NPOCTA, HE COLEPKHT B cebe HHIM-
BHAYa/JbHBIX OCOGEHHOCTEH OTHEJBHHX JET M NPHMEHHMa Kak [Js
Pa3HBIX THIIOB BHYTPHroJOBOTO peKMMa, TaK M AJsl PasHBIX BHIOB
HCIIO/IB30BAHUSI CTOKAa M CTeNeHH ero peryaupoBanus. OgHako 310
pacnpeneseHue sBJISETCS HECKOJIBKO CXeMaTH3HUDOBAHHBIM, TaK Kak
JAeTCs JHIIb 10 MECAYHBIM H YAaCTHYHO (IJIsT BECHBI) 10 AEKAXHEBIM
HHTEepBaJaM.

Meroa AugpesHoBa Bollea B «YKa3aHUs MO ONpEeNEHUI0 pac-
YETHBIX BEJIHYHH IOJIOBOTO CTOKA H €ro BHYTPUrOLOBOTO paclpejeie-
nus (CH 371-67).

ITpumep 5.1, TpeGyercss ONpeAeNUTh XaPaKTePHCTHKI PAcYeTHOLO BHYTPHIOAD-
BOrO pacupeleneHust cToxka p. baGka (nputox p. Uycoso#t) y c¢. Banaaw za 27-
JetHud nepuon Hadmofenufi (1933—1941 u 1948—1965 rr) aaa yerbipex rpynn
BOAHOCTH roaa: MuoroeozHolt (25%), cpemmelt (50%), maaosommoit (75%) u
ouens majnosoxuon (95%). [lnowans BogocGopa F=1980 xm?

ITojgcuuTLiEaeM CyMMy MeCSYHBIX PACcXOIOB BOJL 24 TOA H 1O KaXIOMY ce-
30HY 34 OTJE/bHble rOjH I 32 MHOrodeTHHH mnepuoj. CpejHie MHOroJeTHHE Bedu-
UHHKE CYyMM MeCfUHBIX PacXOJOB BnHcHBaeM B rpady 4 rtab.a. 5.2 u 1o HuMm ycra-
EaBJAMBaeM pacmpejlesieHie Croka 1O Ce30HaM B NpOLeHTaX OT IOJ0BOr0 CTOKa
(rpada 3).

Ilo romoBbM M CE30HHBIM CYMM4aM MECAUHBIX PAaCXOOB, PACMOJIONKeHHBIM
B yObIBaOUIeM NOpPAJIKe, NOACYUTHBaEM OOLIEH3BECTHBIM CNIOCOGOM BEJHYHHB KO3(-
(GHIIHEHTOB Baphal{i FOJOBOr0 H CE30HHOTO CTOKA W BIMCHIBaeM HX B rpady 2
taba. 5.2. [lo vyciloBmio 1aHAYYIIEro COOTBETCTBUS TeopeTHYecKod KpuBoH
00eCrieYeHOCTH 3MNHPHYECKHM TOYKaM (KPHBBIE HE TNPUBOAATCS) ONpeaedseM
BeJIHYMHE KO3GhQiuHeHTa ACHMMeTPHH, KOTOpble 3amnuchBawoTes B rpady 3
tabm. 5 2. .

ITo gaHHbIM, BHeCceHHnM B rpadbl 1—3, mpoU3BOAHMM pacueT pacrnpelenedis
CTOKAa N0 Ce30HaM rofa IJs 3aflaHHbIX YeTHIpeX TPYNN BOAHOcTH rofa. Hus sroit
ueau no 3Havenusam. HopMel, Cp u C, onpejensieM CyMMEl MeCSHHBIX PacXol.oB
I roja W JHMHTHPYIOLIEr) nepHoaa (MekKeHH) H ce3oma (3udkl), COOTBETCTBYIO-
e 3ajaniniv obecneuentoeTsm (25, 50, 75 w 95%), o sanuchiBaeM X B rpagul
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Tabauya 5.1

lipuMepHBIE CPOKM (YHCAUTENL) H NPOLONKHTENLHOCTL OCHOBHBIX THAPOJNOTHYUECKHX CE30HOB (YHCJO MECAIeR —
B 3HaMeHaTeae) B pa3Hmix paiionax CCCP

3umMne- Beceunse- JeThe- Ocenne-
Pafiox . Becennuft N JleTHUI . Ocexruuit 3uvnuit
BeCeHHHH JETHHH OCeHHHYH SHMHHIT
Eppomnefickasa gacrs CCCP
Kpaiiauii CeBep (ceBepHee 64° c. mrn) V—VII VII—-XI ' X11-V1
3 4 5
Jlechass 3oHa (ceBepHee 56° c. m. u IV—VI1 VII—-XI X11—111
Bocraynee 30° B. 1.} 3 -5 4
IOxuast yacTb JecHOH 30HBI W JIeco- i—v VI—XI1 XI1—-11
cTenHas 30Ha (ceBepHee 49° ¢, mL) 3 6 R
Crennas sona (oxuee 49° ¢ m) u 1II—V1 V—XI X111
I0ro-sanajifas  uactb IIpHOGaNTHKM 3 7 2
(toxkHee 57° ¢. m. W 3anagmee 24°
B. I.)
Peku Ilpukapnates n 3akapnarbs Hi—-v VIi—-X1 XII—-11
3 6 3
H
Topusle pexu Kprima . XI—v VI-VII I1X—XI
6 3 3




3HMHEe~

Becenne- JleTHe- Qcenne-
Pasion U Becenuuft J— JleTHHH P Ocexuuit . 3uMBuH
Asvartckas wgacte CCCP
Llenrpanpnblit 1 CepepHniit Kasaxcran V-V VI—-XI XII—I11
2 6 4
3anannas Cubupb IV—-VII VIHI—-IX XII—111
-4 4 T4
Boctounasn Cutinps, daabunii Bociok V—IX X—X1 XII—-1V
5 2 5
Hanernit Boctok (Gaccefin p Amypa) IV—IX X—X1 XII—-IT]
6 2 4
IFopusle pekn Kapkasa u Cpegneit H1—-VI VII-XI X-11 XTIt
Azun 4 5 5 3
Bricokoroprbie pekn KaBkasa n Cpeft- i—-1v V—IX
He#t Asun 2 5




¥1T

Pacuer pacnpeneneH’s CToKa 1o Ce3oHaM Aaf Jaer paa-ﬂu‘moﬁ BOBHOCTH

p. Ba6ka —c. Bananul

Tabauya 5.2

Cpeanne

Poet g MuoroBoxHb Cpennuit ManoBOIHHHE OueHbL MaJMOBOXHHIA
CesoH C, Cs
Milcewn % Mijeex | pY % Mifeek | pY% Milcex | pY% % Mjecex | p% %
1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17
Tox . ... .. 0,30 | 0,70 | 202,3 {100 236 25 1100 195 50 158 75 [100 116 95 | 100
Becna (IV-—VI) 0,20 11,0 [147,0 | 72,7 |166,5 | 25| 70,6 | 144 50 122 75| 76,9 95 95 81,9
JIMMUTHP yIOLIHIT
nepunoj {me-
wenb VII—IID) | 0,47 | 1,0 55,3 1 27,3 69,5 25| 29,4 51,0 | 50 36,5} 75 | 23,11 21,0( 95 18,1
JleTto—acelib
(VII—XI) 0,51 37,9 18,7 47,9 25| 20,3 34,3 50 240175 15,21 13,4f 95 11,6
Jiumurup yromui
Ce30H (3uma
XII—IIT) 0,39 10,6 17,4 8,6 21,6125 9,1 16,7 | 50 12,5 75 7,9 7,61 95 6,6




6,9, 12 u 15 BeauumHpl AJsi BeCeHHero ce30Ha B Tex e rpadax BbluHc/Isem
MO PA3HOCTH COGTBETCTBENHBIX BEJHYHH sl TOfla M JHMHTHPYIOLIETO TiepHOnxa
(MexeHHn), a JAasi JeTa—OCeHH —— N0 Pa3HOCTH BEJHYHH PacxoJIOB IJIS JHMHTH-
pyiouiero nepHoja (MekeHn) U Ce30Ha (3UMbI).

[To nafileHHbIM 3HaUCHHAM PacXOROB I/ TOJA H CE30HOB ONpefessieM COOT-
BeTCTBeHHBle BEMIUHHEl OTHOCHTEIBHOIQ pacipeflefleHHsi CTOKa IO Cce30HAM Troja
(rpadet 8, 11, 14 u 17 raba. 5.2).

Hnst pacueTa BHYTPHCE30HHOTO pacnpefeleHus CTOKa cocTabjsercs Tabtr 5.3,
B KOTOPOil BbifleJieHbl TPH TPYNNH BOJHOCTH Ce€30H0B (MHOTOBOAAs, CpeAHsd
H ManoBo/iHasi) 1m0 OJHHAKOBOMY YHo1y JjeT (fJeBsiTbh). s KamkIOH Tpynimul
BOJHOCTH pacfnosiardeM BeMTIYHHbI MeCSUIIBIX PACXOJ0B BHYTPH KaXJOTO Ce30HA
(B TOM umHCle OTAENLIIO BHYTPH JI€Ta H OCEHH) B NOpAAKe YOLBAHHA H OKOJIO
KQXJI0TO pacxoja BhINHChIBAeM COOTBETCTBYIOIHA eMy KajgeHTapHBIH Mecsl.

IlyTen HeneHHsi HTOTOBHIX BeMHYHH Qumec 3a KaXKIbld Mecsll Ha COOTBETCT-
BYIOIYIO HMTOTOBYIO BEIHUMHY 3a BeCh ce30H HAXO0IUM ocpeJHeHHOoe MpOIeHTHOE
pacnpejenctine cToKa N0 MecdlaM ce3oHa JUISt KaxKJAGH H3 Tpex Tpynn BOIHOCTH.
IMonyuennste MecsiyHble 3HaueHHsi DPOLEHTHOrO pAacClpefefeHHs OTHOCATCS K TOMY
KaeHapHOMY Mecsilly, KOTOphifl EcTpeyaercs HauGosee yacro.

B coorBetctBHH ¢ maHubiMH Tafa. 5.3 cocraBisieTcs Tabu. 5.4, B KOTOpYIO
TnepeneceHb 3HAYEHHsi PACXOAOB [0 MecAnam (B MPONEHTAx OT Ce30HHOrO CTOKA)
J.151 Tpex TPynn BOJHOCTH.

VMHOXas BeIKYHHB BHYTPHCE3OHHOTO pAaclpefesieHHsi CTOKA, NOMelleHHbIE
B Tabi. 5.4, Ha BeJHUHUBE CE30HHOTO CTOKa (B MOJAAX OT TOJ0BOrO) AJISi COOTBET-
c1Byiolelt Tpynnb BogHocTd (rpader 8, 11, 14 u 17 Tada. 5.2), nonyyaem pac-
OpelleieHHe CTOKA MO MecAnaM (B NPOLeHTax OT TOJOBOTO) JIA UYEThipeX 3ajaH-
HBIX Tpymrn BOAHOCTH (Tabm. 5.5). Ilpu 3TOM i OUeHb MaJOBONHOMN TDYMILL NpH-
HHMaeTcd TO JK& BHYTDHCE30HHOe pacrpepeselre CTOKa, 4To U JJA MaJOBOJHOM.

§ 5.2. PACUETbI BHYTPHIOOOBOI'O PACIIPEAEJNEHHS CTOKA
NMPH OTCYTCTBHR KHJIH HEZOCTATOYHOCTH JAHHBIX
HABJIIOJEHHHA

PacnpepeneHde cTOKa Mo Ce30HAM ¥ MecAlaM. YCTaHOBJEHHE
XapaKTepa BHYTPDHIOOBOTO pachnpefelcHHs CTOKa HEHCCIeloBaH-
HBIX peK mpejcrabasier coboll CJOXKHYIO 3afayy B CBSI3H ¢ OOJBIIMM
pasnoobpasueM QH3UKO-TeorpadHYecKHX YCJAOBHH 110 TEPPHUTODHH.
B s37T0oM ¢iyuae MOTYT OBITH HCIOJNB30OBAHBI pPAHOHHBIE CXeMDl Xapak-
TEPUCTHK BHYTPHUTO0BOrO paclpeseleHHsi CTOKa, OMYyOJAUKOBAHHBIE
B COOTBRTCTBYIOUIUX BLITYCKAX CNpaBOYHHKa «Pecypchl MOBepXHOCT-
Holx Bog CCCP».

OCHOBHHIM METOJIOM pacyeTa AJs MaJblX peK SBJIACTCS METOJ
aHaJorud, 10 KOTOPOMY paclpejefeHHe CTOKa MO Mecslam oIpe-
JleAsicTCS Ha OCHOBAHHHU JAHHBIX MO peKaM, Haubo/Jee OAM3KHM M0
tbu3uKo-TeorpadHyeckuM YCJAOBHSIM K paccMarpuBaembiM. Jlas mo-
BEIIEHHST TOYHOCTH pPe3y/JbpTaToOB, NOTyuaeMblX [0 3TOMY METOHY,
clelyeT NPOBECTH OJHOBPEMEHHOE II01eBoe 0fCiaeflOBaHHe PaccMaT-
pUBaeMoil peKkd M HaMedyeHHOTO adasaora. IIpu 3TOM ycraHaBJIHBa-
I0TCST: MPOJONAKHUTETHHOCTh NOJI0BOALS H JIOK/CBBIX NMaBOJAKOB, BbI-
COTH MaKCHMAaJbHOTO ypOBHs, Xapakrep MOYBO-TPYHTOB M pacCTH-
Te/IbHOTO MOKpPOBa, Ha/luyHe o03ep, 00J0T, MPyA0B, BOJOXPaHAIHIL
M Op. W MPOBOJAATCS OJIHOBpPeMEHHbIE TUAPOMETpHUECKHE HABM0/e-
HHUS B TEYCHHE TOJIOBOTO I[HKJa.
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Pacuer BHyTpHcesoHHOro pacnpenenenus croka (Quec M3/cex)

p. Ba6ka — c. Banaamn

Tabauya 5.3

Becua

e
nin rox Z’Qmec
QMec MecHan Qmec MECHL Qmec MecHl
1 1957 216,58 130 A% 78,3 1V 8,28 Vi
2 1965 160,0 116 A% 28,1 v 15,9 \4!
3 1939 150,3 79,8 v 60,0 \'% 10,5 V1
4 1949 141,8 87,2 \'% 28,5 v 26,1 VI
5 1941 140,85 104,0 \Y% 33,9 Vi (2,95) v
6 1958 132,8 87,4 Vv 34,6 v 10,8 A4
7 1963 124,9 64,6 v 49,6 Vv 10,7 Vi
8 1948 122,22 95,6 \% 20,1 v 6,52 VI
9 1955 119,68 67,2 v 46,5 \'% 5,98 Vi
Cymma 1309,13 831,8 379,6 97,73
1000/ 63,5 v 29,0 v 7,5 VI
10 1961 114,09 62,6 \% 43,0 v 8,49 VI
11 1950 113,72 86,1 v 20,4 A% 7,22 VI




12
13
14
15
16
17
18

19
20
21

gl\DI\’)l\Jl\JtO
[ BN S N GC I )

1940
1964
1951
1938
1960
1959
1937

Cymma

1956
1962
1935
1934
1952
1953
1933
1954
1936

CymMa

111,6
110,3
104,5
103,56
101,39
101,11
97,1

957,37
1000/,

93,6
92,4

87,7

84,89
77,58
77,26
70,34
65,57
65,46

7148
1000/,

66,2
74,9
58,7
57,1
62,9
46,8
43,9

559,2
58,4

50,7
63,0
(42,0)
49,0
55,1
41,6
34,1
35,4
40,3

411,2
57,5

v

IV
v
v
v
IV

v

23,1
22,1
35,7
42,5
32,1
45,6
37,2

301,7
31,4

38,4
19,3
38,5
31,5
14,1
30,9
(33,7)
26,2
21,4

254,0
35,6

VI
VI

< << <<

v

22,3
13,3
10,1
3,96
6,39
8,71
16,0

96,47
10,2

4,50
10,1
7,20
4,39
8,38
4,76
2,54
3,97
3,76

49,6
6,9

v
Vi
VI
VI
V1
VI

VI

VI
VI
VI
VI
VI
Vi
Vi
VI
VI

VI



8lc

Jleto — oceub Jleto Ocens
2
Ne nfm
rok EQmec
Qmec MecHly QMec MecHl Qmec Mecal Qmec Mecsi Qmec Mecsi,
1 1962 66,75 31,5 X 8,0 Vil 5,95 VIII 11,1 X 10,2 X1
2 1948 61,31 17,0 VIIl 13,3 VIl 6,21 X 13,2 X 11,6 Xl
3 1956 53,14 11,8 VIl 10,1 X 3,46 Vil 19,0 X 9,08 X1
4 1959 42,97 I1,5 X 4,54 VIl 3,11 A28 15,0 X 8,82 Xl
5 1965 39,44 6,91 VI 6,02 VIl 5,92 [X 11,1 [X 9,49 X
6 1950 38,94 9,21 VII 7,87 [X 5,28 VIII 12,2 X 4,38 Xl
7 1935 36,88 15,9 X 5,35 VIII 2,89 Vil 9,64 X (3,10) X1
8 1949 34,69 7,28 VIIl 7,05 VIl 6,56 X 8,57 X 5,23 XI
] 1954 32,45 3,85 X 2,41 | VIl 2,12 Vil 14,1 X1 9,98 X
Cymma | 406,58 114,65 64,64 41,5 113,91 71,88
100 0/¢ 28,2 (VIII |IX]| 15,8 Vil 10,2 Vil 28,1 X 17,7 X1
10 1957 31,20 7,54 VIl 6,10 VIl 4,59 X 6,58 Xl 6,39 X
11 1958 28,65 5,54 VII 5,45 I1X 4,50 VIl 7,06 X 6,10 X1
12 1961 23,45 6,88 X 6,21 VIl 4,48 VIII 5,98 X 4,90 X1
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13
14
15
16
17
18

19
20
21
22
23
24
25
26
27

1963
1951
1964
1960
1938
1936

Cymma

1941
1953
1937
1955
1939
1952
1934
1940
1933

Cymma

26,86
24,11
23,14

. 22,91

22,37
22,29

229,98

1000/4

21,24
19,65
16,99
16,78
15,21
13,76
12,63
10,7
6,65

133,61

1000/,

5,36
4,45
3,69
4,91
2,80
2,58

43,75

19,1

4,82
4,07
5,03
4,95
3,28
3,05
3,38
3,10
1,71

33,39

25,0

Vil
VIl
VII
1X
VIl
Vil

VII

VIl
X
Vil
VII
VII
VIl
VIl
Vil
VIII

Vil

4,43
4,42
3,33
4,31
2,18
2,04

38,47

16,7

3,06
2,70
3,55
3,04
2,91
2,77
2,61
2,32
0,85

23,81

17,8

IX
VIl
Vill
VI1
VIII
IX

VI VI
X

X
Vil
VILI
IX
X
X
VIl
VIII
Vil

IX

3,57
3,55
2,98
4,03
1,96
1,74

31,40

13,6

2,46
2,59
2,88
2,59
2,52
2,37
1,04
1,98
0,50

18,93

14,2

VIl
IX
IX

VII
IX

VI

VIII

VILI
VIl
IX
VIII
VI
VIl
IX
1X
X

VIII

6,77
7,35
6,67
6,04
9,53

(13,2)
69,18

30,1

LRI I i

X

6,73
4,34
6,47
3,62
5,90
2,73

47,18

20,5

Xl
XI
XI

Xl

X1
X1
X1
X1
X1
XI
XI
X1

X1
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2
Ne n/m
rox EQmec
Qmec Mecs QMec Mecql QMEC Mecs1L Qurec Mecau
1 1948 21,35 6,16 X1l 5,97 [ 4,74 11 4,48 11
2 1964 21,18 7,09 X111 5,23 I 4,44 1991 4,42 11
3 1959 20,50 6,13 XII 5,09 1 4,84 Il 4,44 111
4 1962 19,78 7,06 X1t 4,93 1 4,13 Il 3,66 11
5 1960 19,73 10,2 I 3,37 XII 3,24 11 2,92 I
6 1958 19,70 6,19 XII 4,67 111 4,58 l 4,28 11
7 1957 17,48 5,45 XII 4,49 1 4,04 111 3,50 I
8 1961 17,27 5,52 111 4,00 Il 3,94 XI11 3,81 [
9 1963 16,81 4,98 XI11 4,59 I 3,62 11 3,62 11
Cymma 173,8 58,78 42,34 37,57 35,11
1000/4 33,8 XII 24,4 | 21,6 11 20,2 111
10 1956 15,99 4,34 I 4,31 X1 3,68 Il 3,66 I
11 1949 15,38 4,67 Il 3,78 1 3,65 X1 3,28 11
12 1965 14,60 5,50 X1l 3,28 IT1 3,08 I 2,74 II
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13
14
15
16
17
18

1950
1951
1941
1954
1935
1939

CymMma

1953
1936
1933
1955
1952
1934
1938
1937
1940

Cymma

13,62
11,78
10,88
10,19
9,21
9,09

110,74

1000/,

8,91
8,89
8,88
8,67
8,63
8,17
5,65
5,60
5,52

68,92

1000/,

5,01
3,97
(2,94)
3,26
(2,73)
(2,96)

35,38

32,0

2,56
(2,85)
2,59
2,32
2,45
(2,20)
2,68
1,88
(1,61)

21,14

30,6

X1t
X11
II
L1

X1t

XI1
X1t
X1

[11

X
I
I

X11I

XI1

3,99

3,18
(2,91)

2,49
(2,64)
(2,90)

29,48

26,6

2,18
2,07
2,19
2,31
2,16

(2,12)
1,30
1,49

(1,35)

17,17

25,0

Il
I
I

Il
Il
X1
I

I

X1
I

1l

11
[11
11

Il
111
111

111

111

I1
I
XII
I
XI1
I
Il

I

2,18
2,29
(2,51)
2,05
(1,79)
1,35

21,85

19,7

2,02
1,97
1,97
1,95
1,99
(1,86)
0,69
1,09
(1,25)

14,79

21,5

111
11
X1l
X1l
X1l
X1

I



PacuerHoe pacnpenejende CToKka no mecdluaM B NPOUCHTAX OT CE30HHOIO CTOKa

p. Ba6xa — c. BaJsanot

Tabauya 54

) Becna Jleto — oceiin 3uma
I'pynna BoIHOCTH Eé
§§°\° 1v v V1 Vi VI X X X1 XII 1 i I
Msuorosoanasn 25 29,0 63,5 7,5 10,2 15,8 20,2 28)1 117,71 33,8 24,4 21,6 { 20,2
Cpeansas 50 58,4 | 31,4 10,2 | 19,1 13,6 | 16,7 | 30,11 20,6 | 32,0 26,6 19,7 | 21,7
Manosoauasn 75 57,5 ! 35,6 6,9 25,0 14,2 17,8 24,81 18,21 30,6 | 21,5 ] 22,9} 25,0

PacuetHoe pacnpexejeHde CToKa no MecsilaM H Ce30HaM B NPOIEHTAX OT rofaoBOro

p. Ba6ka — c¢. Bananant

Tabauya 53

s |, 5 £

Tpynna BoiHOCTH v A Vi | vil | VIl X X X1 Xu 1 1§ 11 ‘§>| L a2l &l

2> | 822 S=

nm | BEZ | @k

Muorosojxan 20051448 53| 21132|57|57|36}31]22|20]|1,8|70,61{20,3]( 9,1
Cpeassan 43,0 1231|176 3,424 3015437272317} 18|73,6|17,9{ 8,5
Manosonuas 44,1 1274533822 27}38)28)24}1,7/18)] 201768 153]| 7,0
Oueur MayioBOAHASA 47,1 129,21 5,71 29 1,6} 2,0 292120 1,4| 1,5} 1,6]|82,0]|11,568! 6,5




Ecau nuomans Boa0CO6Opa HEH3YYCHHOH PeKH H peKH-aHasora
OIHOTO TOPSIAKA H paclnpefeseHHe CTOKA N0 MecAlaM U Ce30HaM 3a
rofibl COBMECTHBIX HAGMIOAEHUH OTIHYaeTcs] Ha OOeHX pekax He3Ha-
YHTENbHO, TO NONYCKAETCS HENOCPEeJCTBCHHOE MEpPEeHeCeHHE OTHOCH-
TEMIbHOTO BHYTPHIOAOBOTO pacnpefeleHHs CToKa (B NpPOLEHTax OT
FOIOBOTO) HA pacCMaTPUBAEMYIO PEKY.

Huxke npuBogsTcsl NPHMepbl pacyeTa MO METONY aHaJOrHH.

IIpunep 5.2. YcranoBuTbh CpeHUC MECYHBIE PACXOIn! CPEIHETO H MAJOBOI-
goro roga Aas p. Baiimyrs (nputox p. Emupi, Gaccefin p. Cepeproii JIBHHMI)
v cr. O6osepckoil. ([Lnomans Bogocdopa 340 rut.)

B ra6a. 5.6 npusefensl RaHHLIe MECAYHOTO DACIpELENeHHs CTOKAa MAasjbIX peK
Cesepuoro Kpas.

W3 raba. 5.6 BujHo, 4TO HA Tpex pekax — Bonorpme, Macnsanoit u Kamene
{(Gacceitn p. CyxoHb) — 6H3KOe pacnpefiefieHHe CTOKA 3UMHUX W JIETHe-OCEHHUX
MecslleB, OJHAKO CTOK BeceHHHX MecsineB (anpenn—Mafi) p. Kamean Heckooabko
OT.IHYaeTC OT CToKa pex BOJIOrAH H Macnsuoft, Pexa Emua, nputokom kotopoil
fBisieTca p. Balimyra, B KauecTBe aHafnora He NOAXOMHT KaK BCAEACTBHE 3HAUH-
TedbHO Honpliel miomanu sofocGopa (F=1860 xm?), Tax u Gnarofaps BHICOKOMY
sumnemy croxky (k=0,6-+0,8).

Vuutnieasi Bce 3TH cO0OpaKeHWs, a TakXKe H T0 ofCTOSATENbCTBO, YTO ILIO-
mags sopocGopa p. Bafimyrn (340 xm?) HesHauHTeNbHO OT/HMAETCA OT MJOMAAH
BonocGopa p. Macaanoin (196 «m?), npunuMaeM B OCHOBY paclpesesieHHs CIOKa
p. Bafimyru nanuwe nmo p. Macnsrofl, HO co CHBHIOM CTOKa BECEHHHMX MecsieB
B CBA3M ¢ fosiee CeBepHHIM PacloJoKeHHeM p. Bafimyrn sa Mafi H HIOHb, BMecTO
ampelIst W Masi, TOATBEpK/AEHHEM Uero clyxXKar faHHble nmo p. Emme # ocobenHo
no cocenneMy 6accefny p. Jlogpmbl. [lonyderHas pasquua B cyMMe FOJA0BOTO CTOKA
OTHOCHTCS K BECEHHHM MecAlaM

TakuM o6paszoM, moaysaeM ClIenyiollee pachpefeleHHe cToKa p. Bafimyrn
J1s CpefiHero roja:

I It Ir v \% Vi VII VI IX X XI XII Tog
0,08 0,03 0,03 0,12 5,17 2,00 0,55 0,44 0,67 1,36 1,30 0,21 1,00

Hns manoBogHoro ronga, YUMTHIBasi maHHbie no p. Macnsimoft mna 1932 r.,
a Takxe GoJjee CeBepHoe pACIOJOMEHMe PeKH, pefyCMaTPHBAETCH BO3MOKHOCTD
ee MpoMep3aHusl H NPHHHMAIETCS Clefylollee pacnpefeleHHe CTOKA [0 MecslaM:

I I 1 IV V VI VII VIII IX X XI XIl Toa
0,06 0,02 0,00 0,06 521 2,8 0,24 0,00 0,00 1,16 1,15 1,20 1,00

Hasnee, 1o 3HaueHusM CPEIHHX TONOBBIX pacXofoB HJs CpefHEro H MajoBOA-
HOTO TO/a, MOJAYYeHHbIM MeTOJAMH, M3JI0XKEeHHHMH B IJ1ase 3, MOKHO YCTaHOBHTb
CpefHHe MecsuHble pacXoin p. Bafimyrn u B a6CoMOTHEIX 3HAYEHHSIX.

MTpumep 5.3. Ycranosuts pacnpenenede ctoka p. Mauslii Mysraii (nmpurox
p. O6u) y moc. Kamkana (maomans BogocGopa 101 x#2, mepuox wuaBmromenuit
10 set) no cesonam roma 75%-HO# ofecneventocTd, Pacuer npoM3BOIMTCS CHOCO-
GoM, pekoMennorannnim B. I'.  AnppesnoniM. B xauecTBe amanora upelBapu-
TeabHo HavcyaeTcs p. Uymeil y ¢ Tanrmedka (mioulagb BogocGopa 20 600 rm?,
nepuos HaGsofenni 23 roxa)

Jlnsi OkOHuaTesqsHOTO pEUIRNHs BOIPOCA O NPHTOJHOCTH HAaMEUeHHOH pekH
B KauecTBe aHaJ0ra OpOH3IBOANTCH CONOCTABJIEHHE TOJOBEIX, CE3OHHEIX U Mecsu-
HBIX BeJHuuf CTOKa (Taf.1. 57).

W3 ra6n. 57 sujgmo. yuTO TOMOBHIE M Ce30HHBEIE BEeJNNYHHBI CTOKa Ha obenx
pexax 3a oBUMH roj nabarACHHA pasAMvAOTCsi He3HAUWTENbHO, a paclpefenexte
CTOKa BIYTPH MajOBO/HBX CE30HOB NPHUMEPHO OJUHAKOBO.

B pesyanTate npoBegeHHOro ananmsa npuanMaeM p Uymbim y ¢ TasbMenxa
B KauecTse amna’ora aas p. Maawmii Mynrafi y moc. Kawkasia.
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Pacnipeenenne cToka no Mecsuam (B BOAsAX OT HOPMBL cTOKa) pek CeBepHoro Kpas

Ta6auya 5.6

3
2
Pexa — nyuxT g:; I 11 111 v v Vi Vil Viil IX X X1 X1l Tox
R =]
gz
=h]
Boaoraa — csx. Moaoy-
HOE . . . 1280 | 0,07 | 0,05 | 0,05 (4,43|3,9(0,40|0,41 |0,30|0,56|0,80]0,72|0,20 1,00
Macasas — 1. Jlokteso 196 { 0,081 0,03 0,12 5,17 ]1,5410,5710,55|0,4410,67 1,36 |1,3010,21 1,00
Emua — x®.-0. MocT 1860 | 0,72 | 0,62 | 0,57 | 0,87 12,28 |1,32(0,99{0,90{0,93(1,07{1,030,82 1,00
Kamena — n TTouwnox . | 1060 | 0,08 | 0,08 | 0,10 | 2,59 [ 4,565 | 0,60 | 0,24 } 0,60 { 0,55 ] 1,25 ;1,26 ) G,11 | 1,00
Jloasma — x. KoposkuH-
cKasg . . . . . . 1400 | 0,15 1,19 1,02}1,0845,32 11,51 10,56 (0,50 |0,55]1,00 (0,76 | 0,27 | 1,00




To paudepIM HaOJIOAeHRA Ha peke-aHafore NPOH3BOAHM pacdeT HOPMBI, KO3d-
(UUHEHTOB BapHalHd W aCHMMETPHH TOJOBOIQ CTOKA, CTOKa MO CE30HAM H Cpej-
Hero OTHOCHTEJBHOTO pPaclpefie/eHuss CTOKa No ce3oHaM (B J0oJAX OT ToJ0BOro)
Na, KaK 3To fejaanocs B npumepe 5.1. BoiyHcafeM BeJHUMHBl OTHOMWeHHS Ko3QHH-

CTI ces
LIHEHTOB BapHallMH CE30HHOTO M TOA0BOrg CTOKA ka= "C—v';_"
04

Janee DepexonuM K pacyeTaM pacnpejeneHusi cToka Ha p. Maswi MyHrak
y moc. Kawkana.

OnpenensieM st MCC/HEAyeMOll pekH HOPMY H KO3(hHUHEHT BapHAIMM cO-
TJiaCHO peKOMeHJAlLHsAM, H3JI0XKeHHHM B riase 4. Ilo faHABIM ananora NpuHHHMaeM
cpefHee OTIIOCHTE/BHOE paclpefiesieHHe CToKa [o ce30HaM (B JOJsX OT TOOBOTO)
Ta, BEJIHYHHEl OTHOLIEHHS KO3(hHIHEHTOR BapHall¥ CE30HHOTO H TOJOBOTO CTOKA

3
ka =, ", a TaKie OTHOWHUS Cs/C, nns rona ¥ ce30HOB.
T ron

. YcranapiuBaeM HOpMY CTOKa BCEX C€30HOB M JHMHTHDYIOLIETO TepHOAa 10
Popiiyie EQuece ceo.=2Quec. ror Na ¥ ONpefetneM Ko3(hHUMEHTH BapHAlHH
Ce30HHOrO0 CTOKa N0 KO3(h(¢uUIHEeHTY BapHalUMH TofoBoro cToka Cyroy ¥ Ko3PDH-
HHEHTY ka, YCTAHOBJEHHOMY JJs aHajora no ¢gopMyie Cy cea==Cy ronka.

ITo ycraHOBRieHHBIM 3HaYeHUSM HOpMbt ¥ C, H NPHHATOMYy O aHAJOTY OTHO-
wenuo C,/C, paccuuTeiBaeM BeJMUHHH CTOKA 3afaHHOl OOecneyennocTH PY 3a
rofi, MUMHTHPYIOWNE NepHol W JHMHUTHPYIOUIME ce30H (B CYyMMaX MeCSYHBIX pac-
X0108 EQuec M3/Cek), a BEJHYHHBI CTOKA HENMMHTHDYIOUIHX CE30HOB YCTAaHABJH-
BaeM MO PA3HOCTH CTOKA 33 FOA u JMMHTHPVIOUWIHH DepHOI M 32 JUMHTHPYIOLIHI
NepHON H JHMHUTHPYIOIIHIi ce30H; 0feCeueHHOCTH HeJHMHTHP YIOUHX Ce30HOB ycTa-
HaB/WBdeM N0 HX MOAVJILHHIM Ko3pdulmenTam u napaMerpam Cy u Cs.

. Tloayvennsle BeqUYHHE CE30HHOTO (TOKAa H JHMHTHPYIOLlero mNepdojia BHIpa-
aeM B JOJISIX OT rojoBOro cToka. PesynbTaTel pacueTa npubefeHH B Tala. 5.8.

Jlasi BeceHHero ce3oHa BBuAy Oonee KOPOTKOH HpOAOMMKHTENbHOCTH NOJ0BO-
IObs Ha MaJoM Bojocfiope BHYTDHCE30HHOe paclpejeleHde CTOKA N0 aHaJOTy cJe-
JlyeT NMepecuHTaTh NPHMeHHTE/]bHO K YCAOBHAM OoJee KpaTKOBPEMEHHOIO, YeM Ha
aHasore, NPOXOXKIEeHHs napojka Ha p. Manbih Mynraii y noc. Kawkana.

Tlepecuer cToka 3a BecHy Ha HCClenyeMoll peke O NaHHHIM O BHYTpuBeCeH-
HeM pachpefie/leHuH CTOKA 110 peKe-aHajloTy HpOH3BOMTCS CHACHYIOHM 00pasoM.

Ilo uMelourHMcs DaHHBIM CpejHAsl JIHTEJBHOCTL [OJIOBOXbS Ha p. UyMbim
y c. TalsMeHKa cocTas/sieT OATh feKal, & Ha p. Maneiii Myurafi y noc. Kam-
Kala — TpH JeKajbl.

Uro6bl mepepacnpefiefluTs CTOK BMECTO OATH Iexkafg No p. Uymbiun na tpu
Jexajnl To p. Manmit Mynraft, npon3soguTcs cpegka pacnpegenetus croka p. Uy-
Mullll (B NPOIEHT&X OT CE30HHCr0) Ha BEJHYMHY YCTOHYHBOTO T'DYHTOBOTO MHHTa-
HHS; TOCTeHSIS BEJHWYHHA DPHHHAMAETCS PaBHOH MOJHOMY CTOKY 3a TOCJeTHION
jgeKany Depefl HAYaJOM BOJ-b NOJAOBOABS H NOCTOAHHON B TEYeHHWe BCEro BECEH-
nero cesota. ITonyuennele BeJHUHHB MOBEPXHOCTHOTO CTOKA no p. UyMslil mpuse-
Henbl B Taba. 5.9, B KOTOpoll BeAWuUMHH CTOKa B NPOUEHTAX OT Ce30HHOTO B Ie-
PHOJ TIOJIOBO/IbS 3aK/IOUCHBl B PAMKY.

H3 conocraknenust NpORO/KHTENBHOCTH TOJOBOALI Mo 06ouUM 06DBEKTaM cile-
HyeT, uTO Ha KaX Ayl nekany p. Manwii Mywraii npuxonutes 9/; mekamgm p. Uy-
mei. Cjle10BaTeIbHO, Ha TepBYIO AeKany [0J0BofAbs p. M. MyHral npuxopurea
CTOK Bcefl mepBod pmekafol p. Hymenu u 2/3 croka Bropoé mekagm, T. e. 20,14
+38,1 -2/3=45,5%. AnajoruuHo Ha BTOpYIO Jnekany NodoBombs p. M. Mynraii
TpujayTesl OcraBmasics 'fy CToKa BTOpOfi HeKauwl P: UyMebll, Bech cTOK TpeTbell
mexajpl W /3 cTOKA yerBepToil jekanbl, T. e 38,1 .1/3+127479.1/3=28Y%. Hako-
Hell, Ha TpeTblo fAekaXy p. M. Mymnraii ocTaerca 2/; cToKa uersepTOfi neKapsl
p. Uymbll w Bech CTOK UATOH neKaam, T. €. 7,9 - %/3+3,3=8,6%.

Takum xe cuocofoM TepepacmpefiensieTcsi NOBEPXHOCTHHE CcTokK p. HUyMblm
8a TpH MOCJAENONOBONHBIE JIeKaabl HA TSiTh NOC/ICNOIOBOAHBIX Hekany p. M. Myn-
Taii, Ho B 3TOM CIyuae Ha ofHy jexaxy p. M. Mywrai npHxogutcs 3/5 AexagHoro
NOBepXHOCTHOTO CTOKa p. Hymbiui,
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Tabauya 5.7
Conocrasnenue BEJHYMH MECTYHOFG CAOS CTOKA (Ma) pPeK Yymun 1 Mansi Myuraii 3a o6mmii rog uabmopesuii
(1950-51 r.)
BecHa Jleto — ocenb 3uma
Pexa — UYHKT o §
v v Vi BCETO Vil VIl IX X X1 rcero XI1 1 I 488 BCErO gg
p. Uymbimy — 27,2 1136 | 23,5 | 186,7| 7,8 | 10,2 9,9 16,914,4139,213,9]| 3,9 3,1 2,8 113,71239,6
¢. Tanbmenka
p. Maasiii Myu- 16,2 | 153 7,2(176,4} 5,3 | 13,1 1 10,9 16,2 /6,0 | 41,5]5,1] 2,91 3,3 ] 3,5 14,8 232,7
rait — noc. Kam-
Kana
Tabauya 5.8

PacyeT pacnpesenenns croka p. Manwi Mysraii y noc. Kawkana no cesonam roga 75%-s0ii obecnedesHocT

(manoBojHOro) no asanorud ¢ p. Yymbm y c. Tansmenka

Aunasor — p. Yyveiu Heusyuennas pexa — Mauniit Myurai
HOpDMa CTOKa HOpMa pagnrllpenueneﬂue CTOKa TO.Ja
Cesoln Mecsan c J— 75%-10d olecneueHHOCTH
Cy | bg=7i | s c,
B A0J4X OT T ron Qmec ZQ B XOJHX OT
MM rcl;ﬁ?c?logz Mijeex Mﬁ/hggfc rog:;:);o r%
Tom ... ... IV—I111 205 1 0,23 — 2Cy 10,0 0,37 7,31 100 75
Becwa . . . ... IV—-VI 149 0,727 0,26 1,13 2C, 7,27 0,42 5,55 75,9 69
JlumaTHpyIOMmuU#
nepuod (neto—
OCeHb H 3HMa) VII—-111 56 0,273 0,30 1,30 2C, 2,73 0,48 1,76 241 75
JIMMHATUp IO Mt
ce3oH (seTo—
OCEHb) VII—XI 40 0,195 0,37 1,61 2Cy 1,95 0,60 1,09 14,9 75
Suma . . . ... X111t 16 0,078 0,25 1,09 2C, 0,78 0,40 0,67 9,2 58




Pacuer pacnpexenenus croka P. Maanit Mywrait y moc. Kawkana no jekaZam MaloBOAHOFO BECEHHEIo CE30HA
(B Opouentax OT Ce30HHOIQ cTOKA) No ananorud ¢ p. Yymuiw y c. Taremenka

Tabauya 5.9

Anpeas ‘ Mait Hioup
3a
. 3a
Peka — NyHKT Buzx croka BeCceHHUH
nosnoBOAbLE
1 2 3 I 2 3 1 2 3 Ce30H
p. Uymbim — [osepxuoctunr | O I 20,1 38,1112,7 | 7,9 | 3,3])] 2,1 { 0,9 ] 0,5 85,6 82,1
¢. Tanpmenka
(anaJor)
T'pyHTOBALI 1,6 1,6 1,6 1,6 1,6 [ 1,6 1,6 | 1,6 | 1,6 14,4 8,0
[Tonnsiit 1,6 21,7 | 39,7 | 14,3 9,5 | 4,9 3,7 | 2,5 1 2,1 100 90,1
p. Manpiit Mysn- Mosepxuoctuit | O 45,5 | 28,0 | 8,6 1,3 11,0 | 0,5 0,41 0,3 85,6 82,1
raii — noc. Karu-
Kajia
TpyHTOBBHL 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6 14,4 4,8
[Monnsti 1,6 47,11 29,6 | 10,2 2,9 | 2,6 2,11 2,0 1,9 100 86,9

red




I'rasa 6
PACYET MUHHUMAJIbHBIX PACXOJ0B BOJbl

§ 6.1. ONPEJEJNEHHE MUHHUMAJIBHBLIX PACXOJIOB PA3JIHUHON
OBECIEYEHHOCTH NMPH HAJJMYUH THIPOMETPHYECKHX
HABJIIOLEHHHA

Las onpeneiendss MHHHMAJbHBIX PACXOA0B BOIBl peK HCHOAD-
3yIOTCA JlaHHBlE 1a0J10/eHH# 0 CTOKY 34 3MMHHI M JCTHC-OCEHHHH
ce3onbl. I1pn 3T0M noa neTHe-OCCHHHM Ce30HOM MOHHMMAETCs MepHol
OT KOHLA BEeCeHHCrO NOJOBOAbA [0 HadyaJa JeJ0BhIX fABJeHHll Ha
peKax pacCMaTpHBAacMOH TeppHTOPHH; 3a 3MMHHMH CE30H TpPHHHUMA-
eTcd 1IepHoJ OT Hadaja NOsBJEHHUS JeJOBLIX ABJCHHH Ha pekax 10
Hagasa Becellllero NMOVIOBOAbLA. B ciyuae OTCyTCTBHS JICAOBLIX sBJe-
HUH 38 3HUMHHH Ce30H NMPUHHMAETCH MepHOa OT CpelHedl AaThl yCTOH-
YMBOTO NMepexojla TeMlepartypbl Bo3ayxa depe3 0° B CTOPOHY NMOHH-
JKeHHs 0 Hayaja BCCEHHEro MOJIOBOAbLS.

OcCHOBHOH pacyeTHOH XapaKTepHCTHKOH SIBIAETCS MHHHMAJ/bHBII
CpeJHHI MECSYHEIA pacxoj BOJbl, HAGJIOMAIOIINACH B MeKeHHDIN
NepHoa 3MMHero MIH JICTHe-OCCHHETO Ce3oHa. B cinydae ecnu Me-
JKCHHBIfl [IepHOJ ABJIAETCA KOPOTKHM ( MEHBUIUM IBYX MeCSIeB) HJH
NpepbIBUCTBIM (COCTOUT H3 HECKOJbKHMX NEPHOAOB, pa3/CACHHLIX Na-
BOJAKAMH), BMECTO CpPeIHEr0 MeCAYHOIO pacxojga BOJAbL HCHOJb3Y-
ercs cpelHnit pacxon BoAkl 32 30 cyTOK ¢ HAUMEHBIIAM CTOKOM (He
KaneHgapuelil mecsin). OH onpegcisieTcst CAeAYIOIHM 00pas3oM:
cTpoATCs THAporpadbl CTOKA HCCIeayeMoll pekH 3a KaxKbld rofl 3a
BCCh Mepuon HaOJofeHHA (HCOOXOIHMOCTE TAKOTO MOCTPOEHHS OM-
pefensieTcs: CA0XKHOCTBIO PEIKHM& CTOKA PeKH, 4TO yCTaHaBJIHBACTCSH
nmyTeM aHanu3a Tab/Jaull eKeJHeBHHX pacXoJ0B BOJALI); HA THIPO-
rpade ompenensacTcs YYacTOK C HAWMEHBIINMH pacXOJaMH BOJLI
B JlaHHOM Ce30He NPOJOMIKHUTEAbHOCTbI0 30 CyTOK H o Tabauuam
eXeHeBHHEX pPacxXog0B BOJALI NMPOU3BOAMTCS MOICYET CpejHero pac-
X072 BOAbI 32 BHIOpAHHLIA NEPHOI.

B cayyae ecam a4s pexk JaHHOTO paiOH4 XapaKTepHO Ha/J uuHe
AJHTEIbHOIO MEXKEHHOIO Mepliofa, NpepblBaeMOro TOJIbKO B MHOTO-
BOAHbIE TOAB 3Ha4NTEJAbHBIMH [TABOJAKAMH, T. €. KOTAA MCXKEHHBLIH
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MepHOA, ABJAACTCA KOPOTKHM, BMecTo 30-IHECBHOTO NepHoma B TaKue
TOZbI MCHOJAb3yeTcs M Gojee KOpPOTKHH NepHon, HO He Menee 25—
23 ¢cyTOK, YTOOLI MCKJ/IOYUTL BJHSHHE NaBOAKOB. Ecin jauresbHbIE
fecraBonounble NepHOALl HAOMIONAIOTCS PEAKO, B PACYEeT BBOLUTCH
BeJHYNHA MHHMMAJbHOTO CTOKa, onpejgesneHHas 3a 23—30 cyrok
C HaWMellbIIHM CTOKOM. Takoll peuM XapakTepeH mJjig pek C Ko-
POTKHM H HEYCTOMYMBBIM MEeXEHHBIM IlepnogoM. [lnuresbHOCTD Ie-
pHOJa MHHAMAJbHOIO CTOKAa ONpemenfieTcsl BeJMYHHON MaBOAKOB,
MpenUIeCTBYIONUX NepHONY HAHMeHbUIEr0 CTOKA U CAeAYIOIHX 32
HUM.

Cpenuuii 3a nepuoj HaOG/MOICHMH MMHMMAJbHHEEN pacXol BOJbI
OIpepeaseTcss KaK CpefHee apu(MeTHYECKOe N3 HMMEIOLIErocs psna
daxkTHYeCKUX paHHBIX 0 cToKe. [Ipn 3TOM B Cilyuae onpejesleHHs] MH-
HUMAaJ/bHOTO 30-THCBHOrO pacxoja BOJABI CPEAHSs BEJIMYHHA PaACCUH-
THIBAETCH HE3aBHCHMO OT TOTO, HUMEIOTCH B pfAny Ha6/m1eHHL
ToJAbKO 30-AHeBHble BEJIHYHHBI W.JIH C COKPALCHHBIM NepHOAOM —
25—23-1HeBHble. CpejgHaAs MHOTOJIeTHSIS BeJMYHHA MHHHMAaJbHOTO
CTOKA CYMTACTCA JOCTATOYHO HAJEXKHOH, eCJIH €e CpemHss Kpalipa-
TAYCCKas OMOKa o,, ONpeneasicMass o QopwmyJe (3.5), cocras-
asiet He Godee #=159%. Ecan 3mavenne o, NpeBbnraeT gONyCTHMYIO
BCJMYHHY, HEOOXOANMO VAJHHATb pAX HaGJIOAECHHH MCTOJOM AaHa-
Joruu. [Ipd BHIGOpe peKH-aHAJOTa HCHO/Bb3YIOTCS THAPOreoJorHye-
CKHE ONHCAHUA H KapThl H3yyaeMoro paHoHa, a TakxKe Kapthl pa#o-
HOB JJIsI ONpeesieHHss MUHIMAaabHOro croka Ha mMaganx pekax CCCP
(Yxasauns CH 346—66, npusioxenus 10a u 106). Ilpn orcyrerBun
aHaJjora pacyer NPOHU3BOAHTCH MO METOJLY ONPENCJeHHS MHHHMAJb-
HOTO CTOKA Ha peKax ¢ OTCYTCTBHeM THAPOMeTpHueckux Hadio-
JeHnuil.

MunnMadaLHble pacxojbl BOALI pacyeTHOH 0OGECICUCHHOCTH Ofpe-
NeNSI0TCA METOAOM. AHAJIOTHYHBIM ONpEJeeHHIO CPeJHHX TOJOBHIX
pacxonos. IlocTpoenne KpHBBIX 00eCIEYEHHOCTH NPOH3BOJHUTCH OT-
AeJLHO pas 3MMHEr0 M JIeTile-OCeHHErO MHepHOJOB [0 NpaBH/aM,
u3J0KeHHBM B IviaBe 4 [dopmyan (4.1) u (4.17)]. Ecau B cocrase
psla MUHHMAJbIIBIX pAacXOJOB BOAB HMEIOTCA HYyJeBble 3HAYEHHUS
BCJICACTBHE MCPEChIXaHHs WIM MNpoMep3aHus pekd, BeauunHa C,
onpexcascTes  rpado-aHAaJIATHYECKHM  CHOCOOOM (MO ¢nocoby
I'. A. AnekceeBa) mo 5MIHPHYECKOl KPHBOH 06eCMEYEHHOCTH.

Hpumep 6.1. Onpepenurb MHHUMAJBHBIE CPEIHHE MECSUHLBIE PACXOALl BOJHI
na p. Ilewa y a. IMTaayn (Koabcknii mosyocTpoB) B 3UMHME M JeTHe-OCEHHHI ce-
30HEl, ofecnmeuenHsle Ha 90%. CsemeHus o CTOKe HCCaelyeMOH peKil HMEIOTCS
¢ 1933 no 1965 r. AHanus BOJMOTO peXXKMMA PeKH MOKa3uiBaeT, 4TO B 3UMHHMH
Ce30H MeKeHHBIl NepHoj SIBIACTCH MpOTOMKHUTEIbHBIM H YCTOHUHBBIM, B TO BpPCMA
KaK B JIETHC-OCEHFH! Ce30H OH JOBOJILHO 4acTO HAapyIIAeTCd JOXACBHIMH [3BOJ-
K4aMH, fIBJISSCh NPEPbBHCTHIM KM KOpOTKHM, [T03TOMY B 3MMHHEA CE30H HCIOMbL-
3yeTcsl BeJMYHHA MHHMMAJIBLHOTO PACX0Aa BOJBI, CPeAHEr0 3a KajeHAapHuil Mecdl,
a B JETHE-OCEHHKH ' c€30H B MHOTOBOJAHbie TOAbl NPOU3BOAHTCS CABHXKKa O Bpe-
MEHH M, BMECTO KaJeHfapHoro CpelHero MeCsyHOro, HCIOMb3yeTcA CPenHH paCXOX
BoAbl 3a 30 CYTOK ¢ HaHMeHBbIIMM CTOKOM. PeayspraThl MPOH3BeleHHOH BHIGOPKH

229



MHHUMAJbHBIX cpegHux MecAyHblx (30-11eBHEIX) pacxodoB BOLbl 3a 3UMHHA U
JIeTHe-OCeHHHII Ce30HL mpHBefesn B TaGa. 6.1
Tabauya 6.1

Munvmanpsbie cpeanne mecsaynbie (30-aHeBuble) pacxoant BoAH p. Ileua

y &. flapyn

N au x 7 &

n/n Toz melct‘{ell{c‘m %ﬂ/i’?;fm nl\;n Tox Qﬂg;fcl’well{c"ﬂ Qﬂglec‘:/{c[m
1 1933 5,34 9,42 18 1950 2,65 6,82
2 1934 3,30 13,9 19 1951 2,16 16,6 =
3 1935 4,10 15,1 20 1952 4,49 19,0 =
4 19356 3,23 % 9,15% 21 1953 3,47 9,32
5 1937 2,75 4,36 22 1954 3,55 11,6 *
6 1938 2,60 14,2 %* 23 1955 4,02 9,68
7 1939 3,70 7,70 * 24 1956 2,62 9,79*
8 1940 3,50 23,1 % 25 1957 3,43 16,8 *
9 1941 3,58 9,64 26 1958 3,79 10,5

10 1942 2,08 6,56 27 1959 3,77 14,4

11 1943 3,02 21,1% 28 1960 2,98 5,71

12 1944 4,53 20,3 29 1961 1,70 17,7

13 1945 4,03 7,29 * 30 1962 3,64 15,8

14 1946 3,90 * 13,8 * 31 1963 3,81 12,3

15 1947 2,77 15,4 32 1964 4,10 11,1

16 1948 2,562 16,2 * 33 1965 3,87 29,8

17 1949 4,97 16,0

* Pacxon BOJBI, ONpPENENeHHbIT CO CHBHXKON IO BpeMGHH, T. €. 33 IepHOx
HAHMEHDBIIETD CTOKA MPOJOMKHUTENbHOCTEIO 30—23 nns.

Hexonst w3 naHHbIX 3TOH Tabauubl, 118 3AMHETO CE30Ha noJayiaem caenyponige

napaMeTpbl, HeoBXogMMble a1 NocTpoeHud Kpupoli ofecnevennoctu: Q=
=345 md/cex, C,=023 npu 6,=48%. IMnupuueckun TOUKAM COOTBETCTBYET
TeopeTnueckas kpusaa npu C,=2C,. Torna nexoMas peanunHa (goq OyAeT paBHa
2.4 M3/ cex.

B neTHe-gCeHHUil Ce30H BeNHYNHA CPEAHEro MHOTOJeTHErD MHUHHMAaAbHOro 30-
JIHEeBHOTO pacxofa BOALI cocTasiadeT 13,3 m3/cex, yto Ha 14% MeHblle BeMTHUHHEL,
OMpeje/CHHOR N0 KaJewjapHeIM Mecalam 0e3 CIBHXKKH N0 BpeMeHH. 3HaueHHd
IPYrux mapamerpoe cienywinue: C,=041; 6,=7,1%, 1. e. B nperenax AORYCTH-
Moil ompbKH, DMIOMPHYECKON KPHBOH, NOCTPOEHHON HAa KJETYaTKe BePOATHOCTH,
HanGO.Iee COOTBETCTBYET TCOPETHUeCKas OuuoMiasbHaa kpusad npd C,=2C,.
HexoMana penmusHa MUHEMaAbHOo 30-71IEBHOIO pacxola pojb 00ecneyeltHOCTbIO
909 coctapnser 6,94 m3/cex.

§ 6.2. OMPEOENEHHE PACYETHBIX MUHHUMAJIBHbIX PACXOOO0OB
ITPH OTCY¥TCTBHH HJU HENOCTATOYHOCTH THAPOMETPHYECKHX
HABNIOAEHHHA

Pacyer MHHMMAJbHBIX PacxoJ0B BOALI HA HeH3Y4YeHHBIX peKax
WIH B cdydae, KOrja MMeIIHACA gakTtHyecKHil MaTepHasa He NPH-
rojeH /s HCIOJb30BAHUA B pacdeTax MO CTATHCTHUECKUM dopmy-
JlaM, TIPOU3BOJAHTCS B OCHOBHOM IBYMs clioco0aMH: 1O KapTam H30-
JIHHHA MUHHMAJAbLHOTO CTOKAa U II0 SMIOHPHUYECKHM 3aBHCHMOCTAM.
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KapTer H30JAHHUHA HCHOJAB3YIOTCA NPH pacyeTax MHUHHMAJBHOIO
30-1HeBHOTO CTOK& CPeAHHX peK, ¢ Maowannio Bogocdopa ot 1000—
2000 (xpurtuueckad naomans) Ho 75000 xu? Pexu ¢ naowanbio
Bopocbopa, MeHblled KpPHTHyecKOH, OTHOCATCH K MaJbiM pexaM.
OHH UMEIOT BeNMYLiHY MORYJA MHHHMAJbHOI'O CTOKA, OTJIHYHYIO OT
AHAJIOTUYHOR XapaKTepUCTHKH cpefHux pek. Crnocod onpeneneHusn
MHHHMAaJbHOFO CTOKa Ha MajblX peKaX H3jaraercs HUMKe.

Kpurnueckas nJomajab NoKasbiBaeT BeJHYHHY IUomaaud Gac-
ceilHa, HayHHAasA ¢ KOTOPOH Ha peKax JAHHOTO paiioHA NpPaKTHUYECKH
He Halb/i0JaeTcd H3MeHeHMe MOAYJAA MHHUMAJAbHOro 30-IHEBHOTO
croka (Ms) c poctom miowanu 6accefina (F). Ona onpepensercs
nmyTeM NOoCTpoeHus 3aBuUcHMOCTH Ms=[(F) Ha mByocHo#l morapud-
MHYyecKofl KJleryaTke, Ha KOTOpOH KpHTHYecKoH IJoLiagH GyaeT co-
OTBeTCTBOBATL TOYKa nepernfa XKpHBOH NMpH nepexoje ee B NPAMYIO,
OMU3KYIO K TOPU30HTAJILHONA JHHHA.

Ha reppuropun CCCP (xpome Kasxasza u Cpenneil AsuH) Bhi-
denerno 11 palioHOB B 3UMHHE ce30H U 14 palioHOB B JeTHe-OCEHHHUI,
B KOTOPHIX peKd MMeiloT OJH3KHe N0 pa3Mepy KpHTHYeCKHe TIOLLA I
Oaccefinos. Mx pegnunna usameHserca ot 800 go 10000 xx* Tlo-
3TOMY JJISL €e onpeje/]eHds B TaHHOM paHoHe MOMKeT ObITb HCNOJb-
30BaHa Kapra palloHOB AJA oupeneneHUs MHHAMAaJbHBX 30-1HeB-
HBIX pacxoJ0B BOAB HA Maabix pekax U Ta0numa BauGOJBIIMX
(KpMTHUecKHX) mnaomiaged OaccelHOB MaJdnX pek, NOMEeIleHHbIX
B Ykazanuax CH 346-66 (Ilpunoskenus 10a u 106).

Crnocof onpegcnennss MHHHMAaNbHOrO 30-1HEBHOTO CTOKA MO Kap-
TaM H30.1HHHl aHAJOTHYeH MeTOLY BLIYHCJAEHHS TOAOBOTO CTOKA.
KapThl uzonuHuii MUHHMAJBHOTO CTOKA He NPHUMEHSIOTCA AJA 03ep-
HBIX peK M DeK, pacmnoJoxKeHHBIX B KAPCTOBHX paloHax.

MunnMaabasil 30-1HEBHBIH CTOK HA MaJblX pekax, ¢ MJI0laablo
BojocGopa He meHee 50 KM% 15l yBaaKHEHHBIX paioHOB H 100 xau?
JJi7 palloHOB HEAOCTAaTOYHOTO yBJAXKHEHHs, PACCYHTLIBACTCA MO 3M-
NUPHUECKON 3aBHCHMOCTH BHAA

QMHH:a(F+C)n) (61)

rae Quun— MusuManbablfl 30-1HEBHBIH pacxoj BOAL, CpegHHH 3a
MHOTOJIETHHiI NepHOJ, M 3UMHEro HJH JeTHe-OCEHHEro Ce30HOB;
F — nnomans Gaccefina pexd B8 «kM% a, n, ¢ NapaMeTpH, onpeae-
JisleMbie B 3aBHCHMOCTH OT reorpauuecKoro MECTOMOJNOXKEHUST peKH,
yCTAHABAMBAWOTCA MO TabJHIe H KapTaM paloHOB 175 ONpenefeHHs
MuHEManabHoro 30-mHeBHOro crtoka Ha Manwmx pekax CCCP, npu-
BeneHnbix B Ykazanusx CH 346—66 (npunoxenus 3 u 10a, 106).

Hns pacuera MuHHMAJbHHIX 30-IHEBHBIX PAcXol0B BOALI pas-
JauuHoll ofecneyernoctd Kosbduunent #amernunsoctu C, onpepens-
ercsi B 3aBHCHMOCTH OT BeJHYHHBI CPEAHEro MHOrOAETHEro MHuH-
MaJabHoro 30-AHeBHOr0 MOAYJA CTOKA 32 3UMHHHA HJH JeTHe-0CeHHHH
Ce30H s XAHHOTO palioHa. B KadecTBe BCIOMOTarelbHOTO Mare-
pHasia HCIOAB3YeTCsl KapTa paioHOB AJfA ompejeteHHs Koy HIH-
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eHTOB H3MeHUYHUBOCTH H Tabguua suadenuil C,, NoMellleHHbie B YKa-
zanuax CH 346-66 (mpunoxkenusa 5 4 11). Kosbpuuuenr acummer-
pHUM TIPUHUMAercsi 1[I0 AHAJOTCHH C OKDPYXKAIOWUMH H3YYEHHbIMU
pexamMu WJIH Hasnadaercss no cootnomenuio Cy;=2C, s yBjaxK-
HCHHBIX pafioHoB H C;=1,0+1,5 C, aas pafioHOB HEeAOCTATOYHOTO
YBIaXKHEHHS.

Hast tepputopuu Ykpaunckoi CCP MHHHMasabHble PACXOALI
BO#bl MajdbiX pek MOryT ObiTh MOJydeHbl 10 3aBUCHMOCTH MHHH-
MaabHOro 30-IHeBHOTO MOAYJS CTOoKAa ofecnedenHoctbio 97% ot oT-
MeTKH TajbBera pycia peKH B 3aMbiKalolieM CTBOpe, BbipaXKeHHOH
B M a6c¢., 145 palioHOB C OLMHAKOBBLIMU THAPOTeOJOrHICCKHMH YCJI0-
BUSIMM THTAHHsT pekd., HeoBxoaumbie CBeICHHA AJA IpOM3BOACTBA
VKa3aHHBIX pacyeToB nomellensi B Ykasanusax CH 346-66 (mpusno-
xwenust 4 u 10). Onpenenende MHHMMaJbHLIX Pacxofop HHOH o6ec-
NeyCHHOCTH INPOMU3BOJAUTCA N[O MNepeXOAHHM kodhQHuuentam, npu-
BeJlEHHBIM B Ta6J. 3 9THX Ke YKasaHHil.

Beauyuya MHHHMAJBHOTO CpEJHEro CyTOYHOrQ CTOKA YCTaHAB-
JUBAETCS 110 €70 COOTHOIIGHHIO ¢ MUHHMAaJbHbIM 30-IHeBHHIM MOAY-
JeM CTOKa [0 3aBHCHMOCTH

M, =aM, . b, (6.2)

re Moyr — MHHEMAJbHBIH CpeaHUEl CYTOYHbIH MOAYJb CTOKA B 4/Cek
¢ 1 &m% Myec — MUHEMAJbHBIE 30-1HEBHEII MOAY.IbL CTOKA; @, b —
napaMmeTpbl, OnpeiefdsieMble B 3aBHCHMOCTH OT MeCTONOJIOXKEeHHs!
pekd mo rabiauue, npuBegeHuol B Ykasanuax CH 346-66 (npuuao-
KeHue 2).

cyT

[Ipumep 6.2, OupegenuTp MHHHMAJbHble 30-IHEBHLIE H CpefHHe CYTOYHBlE
pacxoant Boast 90Y -Holt oBecnedeHHOCTH B JIeTHe-OCeHRUH ce3on p. ¥pa y cr. ¥pa-
I'y6a (Koabekuit n-om).

1. ¥cranaBnuBaeM, uto Maowlajfn Oaccefima pekd JI0 saMbKalomlero CTBOpa
cocraBaget 1020 xm2.

2. Ucxops us MecTomosokeHust peuiioro Oaccefiia ma xapre (puc. 6.1),
onpefeldeM RKIieKc palioHa u mo Tada, 6.2 ycTaZaBidHBaeM BeJMUMHY IJOMWANH
Gaccefiza, M0 KOTOPOH peka CYMTaeTCa Madofi (KpHTHueckyio njoilanp). Beau-
qiffa KpUTHUeCKOfl Nlowaan aaa pafiosa A, B KOTopoM Haxoaurtcs daccefin p. ¥pa,
cocTaBaaeT {400 xu? CaenoBareTsllo, pacueT HeOGXOAUMO IPOH3BOMUTE 110 CXeMe,
NpHMeHAEMON /s OnpejeleHdd MHHHMAJDHOTO CTOKAa HA MaJbIX peKax.

Tabruya 6.2
HanGonbume kpuTHYeCKMe niaoMmany GacceHoB (KkM2) ManblX pek
MH'}S(CK(.F;TELOM Jl:];r;e;ggg:— Sumuufl ceson Mﬂﬁeoxicg);f:na Jl:ggec-gacgs- 3uMmHull cesoun
A 1400 1500 I 1300 1400
b 800 1000 E 1500 1600
B 1200 1200 K 1700 1800
r 1000 1300 3 1800 2000




D Y- W 0t | 1,2,3-2 1LiLla6.8~3

V-4

Puc. 6.1. BeonupoBkn u3 KapT palioHOB S Olpe-
JejeHds T MHUHHMAJbHBIX BO-HHEBHMX pacxonoa BOIEI
Ha MaJblX peKax B JeTIe-OCeIlHHH Ce30H.

J — rpadnua 9 uHpeKe paliona Ans onpenenenns RanOOAL-
1ero 3naveHdst (KpuTHYeckoll) 1stomiagu OSaccefiHa Madoil
penH; 2 — rpauHia ¥ Homep paifioua Lng onpefesieHHs MH-
HHMaNbHLIX 30-XHETHBIX DAacXOAOB BOAB MAaJblX pek; & — Ho-
Mep pafioHa H HHAeKC ToppafioHa I8 onpefeneHHS MHUHH-
MaJjbHLY  30-IHeBHBIX DacXoZoB BOAB Ha ManblX pekax
YrpauHckoit CCP; 4 — pacueTHHIC CTBOPbE



Tabauya 6 3

3HaueHns nmapameTrpoB a, n, €

Homep 3uMHRH celon JleTue-ocennnit ceson
pasiona -
o Kapte a-10° n [4 a«10? n 4
1 2,50 1,08 0 1,40 1,27 95
2 1,60 1,05 0 0,94 1,24 15
3 1,00 1,14 50 0,64 1,22 0
56 0,012 | 1,30 "o o003 | 112 | ls00
57 0,72 0,74 —300 0,15 1,05 —200
58 0,24 0,90 —500 0,00013 1,93 —200
59 1,10 0,85 —1000 0,053 1,06 —500
60 0,87 0,84 —160 | 0,065 1,09 0
Tabauya 6 4

3nadenns C, B 3aBUCHMOCTH OT BeJHYHHBl MOAYJS MUHHMaJILHOTO 30-IHEBHOrO
CTOKa 3a JIETHHH H 3UMHMH ce30HL

Houep M M
pafiona JUM. MeC Cv anv. mec ST, Mee Co aer. mec
no Kapte alcex ¢ 1 Ku? afcer ¢ 1 Ku?

1 0,5—3 0,3—-0,2 3—12 0,5—0,3
2 0—1 0,4—0,3 4--7 0,6-0,3
3 0 — 2—4 0,6—0,4
4 1,5—6 0,3~0,2 3—12 0,4—-0,3
5 1—5 0,4-0,2 1-7 0,5—0,3
6 0,5—3 0,4-0,2 6—7 0,6—0,3
7 1-5 0,7—-0,3 1—5 0,6—0,3

Tabauya 65

3nadennd napameTpoB a u b A8 onpepeNeHus MHHHMAJbHOTO
CPefHero CyTOYHOr0 MOYJs CTOKA

Homep 3uMuul ce3on JlcTHe-oceHHuMIL cedon
pafiona
o Kapre a b a b

1 0,94 0,1 0,82 0,4
2 0,86 0,1 0,74 0,1
3 0,80 0,3 0,83 0
4 0,70 0,4 0,72 0
5 0,70 0.2 0,42 0
6 0,75 0,1 0,47 0,1
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3. Ilo Tofl e KapTe HAXOJMM, UTO HoMep palOHA I/ ONpeeferis MHHI-
mMajbHoro CToka Madoll pexu no dopmyre (6.1) — 1. Tlo Tada. 6.3 onpededsen
3HAYEHIs llapaMeTPOB pacCueTHoii dopwyast Ags pakioHa 1, KoTopbie pabHb a=
=0,0014, n=127, C=95. [loacTaBiR BCe pacueTHbie NapaMeTpbl B dopmyay (6.1),
MOJYYaeM, UTO BE.OH'THHA CPeHero MIOro.eTHEro MiHuManbHoro 30-gHeBHorO pac-
X0Ja BOJEI B JeTHe-OCeHHHUIl ce3on coctasasaer 9,85 m3/cex, uau 9,65 a/cex ¢ 1 kM2

4, Qs ompenesenns Koaguurenra usMeudusocTd C, 1Mo kapte (pnc. 6.2)
\CTanaB/MBaeM, uTo Gaccedin p. Ypa pacnoaoxen B paiione 1. [To tada1 6.4 maxo-
AuM, uTo B pafioue | pennunue moayas 9,65 a/cex ¢ 1 kM? COOTBETCTBYeT 3slaue-

1,45~ ceonenenl =2

Puc. 6.2. BrlkomiposKa u3 KapTH pafioHOB Aas
ollpeZieTeinad MHHHMAIBHOTO CPELHEro CyTou-
MOro pacxoZa BOAbLl H Kod(duuueHTa Hamell-
uBOCTH J0-THEBHOTO CTOKA B JeTHe-OCeHHHH
CE30H,
I — rpausila ¥ HOMeD paloNa AJisi ONpeAeneHHs KO
sdduLeHTa H3MEHYHBOCTH; 2 — rpaHuna H HOMeEp
paftoHa A/ OnpeAesieHuHss MHHHMAAbHOTO CpelHero
CYTOUHOI'o pacxoja BORBI.

e kKoadydHUMeHTa n3MeHyuBocTH C», paBuoe 0,34 (pesuynna C, onpejenena
MyTeM MHTEPUOJAUMH C YYETOM TOFO, 4TO GOJbINEMY 3HAUEHHIO MO/Y.If COOTBET-
cTBYeT Menbias peauynna Cy).

5. Bennuuna kosddunrenta acummerpum Cs NPHHMMAETCA B COOTBETCTRHN
¢ pexoMeuZalMel NI yBJaKHEHHBbIX PaioHOB paBHOf 2C,.

6. [To ycramosnennsim napamerpam Q=9,85 m3/cex, C,=034 u C;=2C,
onpezendeM, MTO pacueTHoe 3HaueHHe MHHHMMajbloro 30-IHEBHOTO pacxoga BOJbL
90%-Hoft ofiectieuenHoCTH paBHO 3,3 M3/ Cek.

7. Ias pacueTa MHHMMAJBLOTO CPEJHEro CyTOYHOro pacxona BoZBl IO YPas-
HeHHIO (6.2) Hcnoap3yeTcs xapra, NOKA3aHHAs Ha pic. 6.2, mo Kortopoil ycTaHa-
BHBaercs, 4TO p. Ypa pacmnnioxeHa B paione 1, anf KoToporo pafioHHble napa-
MeTPBl a M b pasunl coorsBercTBenuo 0,82 y 0,4 (3HaueHHsT NapamMeTpPOB olpele-
Jendt no Tabr. 6.5). B kauecTse mapamerpa Myec mozcrapifercs senuunna Mgggy,

paBuan 3,2 afcex ¢ | xm® B pesynwiaTe pacuera IogyuaeM, 4TO HCKOMasi BEJH-
YHHa MHUHMATBHOTO CPeJHero CyTOYHOFO pacxoza BoIbl (Ilocse rnepeBofa MoAyas
B pacxoJ BoAH) 90Y%-moh obecnevennoctn coctasaser 3,94 md/cex.
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[pumep 6.3. OnpeneluTb MOAYAH MBHUMAJbHBIX METHHX CPEIHHX MeCAUHBIX
pacxofioB BofAsl 75 U 90%-Hoit oBecneuennoctn p. Mpuu y noc. Bomozap-Bosabin-
ckuit (Vxpasuckaa CCP).

YeranaBausaem, uTo mioliafp Gaccefina peku coctaBader 208 wm?, T. e. peka
asadaerca magaoii. ITo kapre (puc. 6.1) saxonmuMm, uto Gaccefin peku PaclojgoXeH
B pafione III. Tlo rumcomeTphyeckofi KapTe olpenesdeM aGCOMIOTHYIO OTMETKY
TanbBera peku B CTBOpe Ioc. Bodonap-Bogeuckuf, xortopas paBHa (93 m.
Ilo Ta6a. 6.6 waxomum, 49to B paflone 11l pekn ¢ aGcoOTHOH OTMeTKOH
TanbBera PeKH, paBHOK 193 M, HMeIOT BeiwuHHy MOAYAA MHHHMAJBHOTO JeT-
nero croka 97%-uoit oGecnevennoctu 0,025 a/cex c 1 xm? Ilepexonsue koadipH-
IHEHTH! K BejsuuHe cToka 75 H 90%-uol oGecnedensocTa B pafione II1 ycranaBau-
BaeM no Tta6a. 6.7. Oy cocraBasor coorBercTBenso 2,10 u 1,22. Pacdernbie Mo-
ayag  pasue:: Mp =0025.21=0,052 afcex ¢ | &m?2, My =0025-122=
=0,030 a/cex ¢ 1 kM2

Tabauya 6.6

Moayau MHHHMajnbHOTO 30-mHeBHOTD cTOKa OGecnmeueHHocTeio 97%
B 3aBHCHMOCTK OT OTMETKM Bpe3a pycia PekH Aas Teppuropun YCCP

Homep OTmeTxs Bpesa pyciaa

pafioHa JletHnfi ceson 3HMHHE ce3oH
peku, u abe.
no Kapre
I 180—160 0-0,03 0—0,10
160—140 0,03—0,10 0,10—0,25
140--120 0,10—0,25 0.25—0,50
I 260—240 0—0,40 0—0,60
240—220 0,40—0,55 0,60—0,80
220—200 0.55—0,70 0,80—1.00
200—180 0,70—0,90 1,00—1,20
180—160 0,90—1,15 1,20—1, 50
111 220—200 0—-0,02 0—0,05
200—180 0,02—0,04 0,05—0,09
180—160 0.04—0,07 0,09—0, 14
160—140 0,07—0.13 0.14—020
140—120 0.13—0.25 0.90—0.30
120—100 0,25—0,50 0,30—0,60
Tabauya 6.7

Mepexonpubte KoahpUuMeHTH s onpeldeleHAs] MHHHMAJIbHBIX PACXOMOB BOZH
pasanyHOi ofecnedeHHocTHd Ha pekax YCCP

Patonst 70 KADTAM NPHAONCHHA O6ecneveiiHoCTE MUHEMANBHBLX PacXoioB %,
10a n 106 CH 346-66 95 u o7 90 80 75 60
I, 111, 1V, X6 1,00 1,22 1,80 2,10 2,80
It 1,00 1,10 1,30 1,45 1,80
V, Vi, VII, VIII, XV 1,00 1.20 1,45 1,60 2,10
IX, Xa, X1, Xlla 1,00 1,20 1,55 1,65 2,00
X116, 8, XIII 1,00 1,70 2,20 3,50 4,00
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CornacHo Ykasanuam CH 346-66, npu npoekTHpOBaHHH 00Bex-
TOB BOJONOTPeGJEHHS] U BOLONOJB30BAHMS (IIPOMBIIJIEHHOTO H XO-
3AHCTBEHHO-IHTHEBOTO BOXOCHAGKEHHsA, BOJHOrO XxossiictBa [2AC,
MPPUCALlHOHHOTO BOJAONOJb30BAHHA H T. 1) pacyerHas ofecneyen-
HOCTh MHHHMAJbHBEIX pacX0JoB BOJALl IPHHUMAETCH B 3aBHCHMOCTH
OT CTeNeHH AOMYyCTHMOCTH NepeGoeB B Nojpaue BOALI B lIpeenax oT
75% (npu momycTHMOCTH TepeGoeB) no 95—97% (npu HemomycTH-
MOCTH NIEPEPHBOB HIIH yMEHbIIEHHS I04a4H BOJIb).

Hapsiny ¢ u3/IOKeHHBIM CIOCOGOM OnpejgeneHHs pacuyeTHBIX MH-
HHMAaJbHBIX PAcXOf0B BOALI NPH OTCYTCTBHH THIPOMETPHYECKHX Ha-
GIofeHUR MOXKET OHTL TPHMEHeH CNocod nepeiDAHLIX Ko3pduun-
eHTOB, JTOT NyTh 060GLIEHHS Tpebyer GOJbIIEro KoNHYeCTBa pado-
yero BPeMeHH HA NOATOTOBKY MCXOZHOTO MarepuaJda (ocoOeHHO npH
OOJBINKX TePPHTOPHAJBLHBIX 0GOOIIEHHsX), HO B JajbHEHIleM NpH
OpaKTHYECKOM HCNONb30BAHMH, HAOOOpOT, MO3BOJAET 3HAYHTENBLHO
COKpaTHTb 3aTPaThl BpeMEHH ¥ K TOMY ’Ke NOBHIUAeT TOYHOCTH pac-
YeTOB, MOCKOJIbKY NPHUXOJIMTCA ONpenensrtb yxKe He TpH, a OIHH-
[ABa mapamerpa.

B TocynaperBennom rugposornyeckom uncTHTYTe B 1970 r. no-
CTPOEHBl KapThl H30JMHHH MHUHHMaJbHOro 30-mHeBHaro croka 809 -
HOH 06€CTIeYeHHOCTH /15 3UMHETr0 U JIeTHE-OCEHHET0 Ce30HOB 110 ZaH-
HBIM O CTOKe cpeJHHX peK (npunoxenue XLV). B kauecrBe xpure-
pHS CpeAHHX peK NPHHATHL BHIleyKa3aHHbIE KPUTHUECKHE IJIOIAH.

Onpenenenye MHHHMAJbHBIX pAaCcX0f0B BOAL HHOH oGeCnedeHHo-
CTH NPOH3BOJHTCS IO NepexoJHHM Ko3pQHIHeHTAM, NOJYYeHHLIM
no rpaukaM cBA3H MHHHMaJbHBIX 30-1HEBHBHIX pacXol0B BOgbl
80%-Hofl oGecmeyeHHOCTH C TAKMMH Ke pacXofaMH BOAH ofecme-
yeHHOCTbIO 75, 85, 90, 95 u 97%. 3naueHHst nepexoAHblx Ko3¢du-
LHEHTOB OJs1 KaXkI0H oGecleyeHHOCTH H3MeHSIOTCA N0 TeDPHTOPHU
He3HauyHTeNbHo (B mpegedax 4-20% nadg noaaBAsomero G0JbIIHH-
cTBA [IYHKTOB) H TpPAKTHYECKM OQUHAKOBH /5 3MMHEr0 M JeTHe-
OCEHHCTC  Ce30HOB, NoaToMy noutu and scelt Teppuropun CCCP
nepexoaHbie KOS(OUUHEHTH NPHHHMAlOTCA efuHEIMH (Ta6a. 6.8).

Tabauya 68

3Havenust nepeXofHHIX K03(PHUMEHTOR sl onpeeseHHS MHHHMAJBHBIX
30-1HeBHHIX H CYTOUHBIX PACXOJ 0B BOAB Pa3aHYHON ObecnedeHHOCTH

ObecneuenuocTs
Patton mo xapre » %

(npuaoxenne XLVI) 75 8 85 % 5 97
A 1,04 1,0 0,94 0,87 0,80 0,75
B 1,04 1,0 0,93 0,70 0,60 0,45

MuHHMaNLHBE CTOXK Maabix pexk o6ecnedenHoctsio 80% pac-
cyuteiBaercst no Qopmyne (6.1). Ilpm 3rom Kospduuuesr a
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yMeHbIIaercsl MyTeM YMHOMEHHS Ha NepeXOmHbld KoapPHUHEHT OT
CPeIHEr0 MHOTO/IeTHer0 MUHUMAaAbHOro 30-JHEeBHOTO pacxoga BOAH
(115 KoTOoporo mpepHasznayeHa GopMyaa) K MHHUMANBHOMY pac-
xony sonot 80%-rofi obecmedeHnoctu. Beduuwua xosdduuuerra
YCTAHABJAMBAEGTCS M0 COOTBETCTBYIOUIUM Tpabukam cBs3u. Pacxopn
BOAbl ApyrHx ofecliedeHHOCTCH ONpefe/sioTCs MO TeM Ke Iepexon-
HBIM Koa(duitHenTaM, 4TO ¥ IS CPeHHX pek.

MuuanManbupil cpegull cyToudnlfl pacxon soasl 80Y% -moil obec-
TIEUeHHOCTH  PACCYHTHIBAETCH 110 IepeXofHOMY  Ko3(pPHIHEeHTY
(ra6a. 6.9), nosyyeHHOMY MO CBS3H CyTOYHBIX U 30-1HEBHBIX pacxo-
nos Bojan 80%-Hol o6ecnedeHnoctH. MHHHMaabHEIe 30-gHEeBHBIE
PacXoasl BOJAB NS HEU3YUEeHHBIX PEK OMpeaedsoTCs OTHHM M3 BBI-
IIeH310KeHHBIX cr10co60B. MUHUMAIbHBIE CYTOYHbIE pacXoisl BOIHI
HHO! 00eCreyeHHOCTH PAacCYUTHIBAIOTCS MO MepeXOmgHHM KovbhdH-
uHeHtam ot cyrouHoro 80%-roro pacxoma BoOABL, KOTOpHIE TIOME-
uleHH B tada. 6.8.

Tabauya 6.9

3HaueHusn nepexogHbIX KO3(Q(HIHCHTOR
AN ORpeNe/eHdS] MHHMMAJBHOIO CYTOYHOrO pacxofa

BOJIbI
Pafion no kaprte JleTHe-0CeHHHA
(npuaoxenue XLVI) Bumuyi ceaoH cesoll
1) 0,90 0,86
2 (1D 0,83 0,83
3 (1D 0,54 0,73
4 — 0,68
5 — 0,60
6 — 0,45
7 — 0,80

[IpuMeuanue 2—Homep pafioHa AiA JAeTHe-ocenuero cesoHa, 1l -— jis
3UMHEro CesoHa.

fIpunep 6.4. Onpengenutb muHimMaibaple 30-AHCBHLIE H CyTOUHLIC PAacX0Zbl
BoJLt cooTBercTBerHO 90 1 95Y% -Hoit obecneuendocrn B 3uMinit cesod Ha p. b. TioBa
y noc. Tiosa-T'y6a. [Trowane Gaccefina 351 xa®,

1. Cyna no Beamynde maomann OaccefiHa peka OTHOCHTCA K KATETOPHH Md-
JbIX, [O3TOMY DacueT BeAeTCA ¢ Hcrmogb3obahuem Qopmyast (6.1).

2. o mpunoxenmio 10a (Yxkasanun CH 346-66) ycrasasamBaen, 4To pac-
cMaTpusaembiif peurofi Gaccelln HaxojuTca B pafione 3. [lo TaBa. 6.3 onpenenneM
HeoGxoaumble napaveTper a=0,001, n=1,14 u ¢=50. [To cooTBercTBylOIWHM rpa-
¢buKaM CBA3H YCTaHABANBAEM, YTO MHepeXoiuull Ko3(PQMIHEHT OT MIHHMAABHOTO
30-n1eBHOr0 CpeJHEr0 MIOTOAETHEro pacxojla Bojbl K pacxody 80-HoH ofec-
neuennocTH pasen 0,75, caenoBartesbHo, Koa(@HUHEHT a yMeHbINAeTCs 10 BeJH-
upnpt 0,00075, Tlpoussena pacuer, nogyunM, uro MuHHEMafgbHblit 30-NMHeBHBIL pac-
xon soant 80% -uoil obecneuennocTn coctapader 0,67 m®/cex. TTo Taba. 6.8 naxo-
JHM BemiuuHy Tepexo/Horo kKoadduumenta aas pacxona 90%-moll ofecredenno-
cTH, KoTopasd paBna 087. CienosaTeqbho, MHCKOMBHI Pacxoj BoAbl Oyner
0,58 m3/cex.

3. las onpejenenus MHHUMAJABHOTO CYTOUHOrO pacxoxa Boam 95%-Hol ofec-
MEYEHHOCTH CHAUAJa YCTAUABJHBAETCS BEMHUMHA CyTOYHOrO pacxona sofst 80%-
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Holt oGecreueHHocTH. [To Taba. 6.9 Haxonum, 4ro lepexo/Hulil Ko3((PHIHEHT OT
munuMaaptioro 30-anieBHoro pacxona Boant 80%-Holt ofecreueiniocTd K COOTBET-
CTByIOIEMY CyTouHoMy pacxonay Oymer pasen 0,90, Torga BemiudHa CyTOUHOI'o
pacxona 80%-uoit oGecmedennocin coctaput 0,60 m3/cex. Ilepexomubilt Ko3ad-
(GulHeHT K CyTOuHOMY pacxozy Bojasl 95%-Hoit oGecueucHHoct# pasen 0,80
(taba. 6.7). Mckomas senmunsa 6yner 0,48 m3/cex.

ITpumep 6.5. Cupeneants MuHHMaALHL 30-1HeBHbI W cyToudmifi cTok 95%-
noit ofecricuenHoCTH AJs p. 3ananuoil Jlnuet — vetbe B 3uMLufi cesoH. Iliomans
Gacceftna 1660 xm?,

1. Micxona r3 mectononoxenns p. 3anainoft Jlunwt (Koabckuii noayoctpos)
Ko xapre npuaoxkenus 10a, yciamaBiMBaeM, uTo pa3Mep ee mjomaaM Oaccefina
npeBbilIdeT BeJHuMHy KpHTHueckoll naollany (1000 xm?). CaenoBaTeabHO, MHHH-
ManbHblii 30-1HeBHBII CTOK MOMeT ObTh ONpeAeNeH MO KapTe U3OJIHHHIL (HpHUIO-
®Keune XLV). Ycranasausaem uentp GacceilHa paccMaTpHBaeMolt peKH H 10 1psi-
MOl HHTEPHONAUMY MeXKJV H3OJHHHSMHM onpejesseM BeauunHy 30-1HeBHOro CTOKA
809%-Ho# oGecneuenHocTH, KOoTOpas passa 1,9 afcex ¢ 1 xm2 IlepexonHslli Koap-
tbunueHT K cToky 95%-Hoit oGecnevennoctn pasen 0,80 (tada. 6.8). Torma wucko-
Maa sesnuHHa Oyner paBHa 1,52 a/cex ¢ | kM2,

2. TlockonnKy ofe ompele/scMbie XapaKTepHCTHKM HMEIOT OJIHHAKOBYIO obec-
NeYeHHOCTL, TO CYTOUHBI CTOK MOXeT ObiTb YCTAHOBJEH HelOCPEACTBEHHO lepe3
30-nHesnniit cToxk 95%-Hoft ofecueuennocTH, Tlepexonubifi KoapHuUHEHT K CyTO4-
HOMY CTOKY, VUHTBIB3Sl MeCTONOJoMKElHe PekH H jgaHubie Tadn, 6.9, pasen 0,90,
CuicjloBaTenibio, pacueTHas BeadduHa cocTaBut: 1,52X09=1,37 afcex c 1 &m?



F'zrasa 7

MAKCHMAJIBHBIE PACXOJ1bI BOJ bl

§ 7.1. IPMHUUIIBI U METO1blI PACYETA

MccaegoBauus u pacucTbi BeceHHErO IOJOBOIbS H JIOKACBLIX
NaBOAKOB SIBJSIOTCH B HAYYHOM H IPakTHYeCKOM OTHOLIEHHH HAN-
fos1cC BAaXKHDIM Pa3fejg0M YUICHHA O CTOKE.

Hayuynoc 3navemHe [aHHOrO Bonpoca oODACHSETCS [pexie
BCEro TeM, YTO Becellllee II0JI0BOAbe H JOXKICBble NABOJAKH Olpene-
JSI0T of0lIHe 4YepThl peXHMa CTOKa peK TOTO HJIH HHOTO paiioHa.
Ofbem HX CTOKA COCTABJSCT OCHOBHYIO JAOJIO, 8 Ha MaJbiX BOJIOTO-
KaX ¥ Becb TofoBoll c¢TokK. Ofuias NpoLoJXKUT&IbHOCTb, HHTCHCHB-
HOCTb IIOJbeMa M CNaja, a Takke BBLICOTa NOIbEMa W 30HA pacrpo-
CTpdHEeHHs HOJOBOALST U [IaBOJKOB TCCHBIM 00pa3oM CBH3aHLI ¢ pH-
JI0M MeTcOopoJornueckHx (akTopop M (akTopaMH MmoJCcTHIA0INEN
MOBepXHOCTH GaccefiHoB.

ITon mMaxcuMa JIbHBIMY PaCcX0JaMHU BOAbI PeK H MaJjbiX BOIOTOKOB
MOHUMAMTCH HauGOMLIINC B TOAY 3HAUCHHT MTHOBCHHBIX H/H CPOU-
HBIX pPaCXOJ0B, HadJarolaeMble BO BpeMsl BECEHHETO MOJOBOIbS HIH
HOMIEBEIX 1aBOJIKOB.

Ha maabx BOXOTOKaX CO 3HAYUTEJBHBIM BHYTDHCYTOUHBIM H3-
MelleHdeM YPOBHeH W pacxolos, 0COOeHHO B NEPHO O JeBLIX Ha-
BOJIKOB, UK NaBoJKa MOXKeT IPOATH MeXK1Y YCTaHOBJCHHBIMH CPO-
Kamd HaOmogeHui. [TosToMy cpoudble MaKCHMaJbHBIE PaCXOIBl Obl-
BaOT MCHDLIIC MTHOBEHHBIX. B cBOI0O ouepeib cpelHHH CYTOYHDIN
MaKCHMYM MeHDINe CDOYHOrO. JTa pasHuIa OblBaeT 3HAUHTEJIbHOMH
Ha oyeHb Ma.IblX BOJOTOKAX H YMCHBUIAETCST C BO3pacTaHHeM IJ0-
nlagn BoJocBopa pekH. Pacuerhl ¢JICAYeT NPOH3BOAHUTL 115 MTHO-
BCHHBIX MaKCHMaJ/bHbIX DacX0/0B BOJBI.

[To reneruyeckomy npusHaky, HJAH MPOHCXOKACIHIO, MAKCHMATb-
HBIC PACX0Jbl BOALI NOAPA3ACIAIOTCH HA:

a) obpasymoouuecs B OCHOBHOM OT TafHHsA CLIerOB Ha paBHUHAX,

6) OT TasiHHsS CHErOB B TOpPax u JeIHHKOB,

B) OT AOKJCH,
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I') OT COBMECTHOTO JIeHCTBHSI CHCTOTASIHHS H NOMXKIEH — CMelraH-
HblC MaKCHMYMBI.

K MakcuMyMam CMeInaHHOTO NPOHCXOXKIEHHS OTHOCHTCH MAaKCH-
MaJbHbIe pacXOAbl BOMbI, B 00pPa30BaHHH KOTOPBIX HEBO3MOKHO
YCTAHOBHTL IPEBA/IHUPYIOULYIO POJb TAJLIX HIH TOXKAEBLIX BOJI.

I1pu aHasu3e u pacycTax MakCHMaJbHLIX PacXOAOB BOIB! C MPH-
MCHEHHEM MeTONOB MaTCMAaTHUYeCKOH CTAaTHCTHKH MAaKCHMYMBL pas-
JHYHOIO TCHETHUECKOro MPOHCXOXKJEHHST DacCMaTpUBAOTCst pas-
JIeNBHO.

[IpakTHucckas BasKHOCTL Bonpoca ONpefedsercsl TeM, 4TO MHO-
THE 3JeMeHTLl NOJOBOJbBSl MM [aBOAKOB 11e00X0JHMO YUHTHIBATH
INPH CTPOUTCABLCTBE THAPOTEXHHUYeCKHX coopyzkeduil. OcobeHHO
BaXXHO 3HATL MAKCHMaJbIIBIC PACXOABl BOJbl BECEHHETO MOJOBOIbS
M JO0XKJACBLIX MaBOAKOB, OT BeJHYIHBI KOTOPLIX 3aBHCAT pa3Mcphl
Haubosee MacCOBBHIX COODYXKEHHH — MOCTORBIX MepeXOl0oB uepe3
PeKH H MaJsble BOJOTOKH, B0JblIoe KOJIHICCTBO KOTOPHX €MXKErogHo
CTPOHTCS Ha aBTOMOOHJbHBIX H 3KE€JIe3HDIX JIOpOTax, a TakKe pas-
MEPLI BOLOCOPOCHBLIX M BOAONPONYCKHLIX OTBEPCTHH IPYyTHX COOpy-
KeHui. )

OT 1paBUJBHOTO ONMPeJC/JICHHST MaKCHMaJdbHBIX PaCcX0J0B BOAH H
paGofel BomOCOPOCHLIX OTBCPCTHH 3aBHCHT GcenepedodHoCTb pa-
B0TBl COODYIKEHHST WM [OPOTH, Ge30NacHOCTL HJIH cyab0a Beero
COODYIKCHHS W NPHJAEralNHX K peKe 00BbCKTOB, a TaKKe U CTOH-
MOCTE COOpY:KeHHSI. 3aBHILIeHHBlE MaKCHMaJdbHEIE pacxofibl BOIHI
IIOBLICAT OOLIYI0 CTOMMOCTb COOPYMKCHHS, YTO CHH3HT €T0 3KOHOMH-
yecky 3¢ ¢exTHBHOCTL, 3aHnKeHne MaKCHMa blBIX PAacXOJ0B MpH-
BEJIET K pa3pYLIeHHIO COOPYMKEHHHA, 3aTONJElNUI [pHIeramLei
K peKe MECTHOCTH, MAaTCpHAJbHOMy YyOBITKY ¥ YeJOBeuecKHM
KePTBaM.

CoueraHue TpeOoBaHHHA De3omacHOCTH paBoOTH COOPYXKEHHS U ero
CTOHMOCTH, OT KOTOpOW 3aBUCHT o0uiasi 3KoHOMHuecKas 3PPeKTHs-
HOCTb COOpPYyXKeHHs, JOCTHTaeTcs HNpUMeHeHHeM IpHHIUIA BepofiT-
HOCTHOTO pacyera, OCHOBAHHOIO, ¢ OJHOH CTOPOHHE, HA yueTe HaH-
$oJ1ee BOZMOXKHOU BeTHYHIIBI MaKCHMAaJdbHOTO pPacxojia C TOUKH 3pe-
HHS THIPOJIOTHYCCKOTO PeKHUMA peKH H, C APyToil CTOPOHLI, Ha yuere
BCPOSITHOCTH TIPeBHILIEHHST 3TOH BEJIHUHHBL.

PucuetHDle e3KeTOJHBIC BEpOSITHOCTH IIPEBLILIEHUSI, HIH obecle-
YeHHOCTH, MAKCHMA.IbHDIX PacXOj0B BOJbl ONpeeNdioTCs B 3aBHCH-
MOCTH OT KJacca KANUTaJbHOCTH COOPYKEHHST H HOPMHPYIOTCS 00-
JAIHMH  TeXHHUECKHMH YKa3aHHSMH, peKOMEHAYeMBIMH wuJId ofs3a-
TCILHBIMH JIJ15T MTPOEKTHEIX OprallH3amui.

Bce THApPOTEXHHUPCKHE COOpPYXEHHSI MO CBOeH KalHTaJbHOCTH
IeJNATCST Ha HECKOJAbKO kKjaccoB. CoopyxkeHHs BLICOKHX KJacCOB
KANUTAJLHOCTH JOMKHB CAYXKUTh HecKOJbKo coT acTt. HTOOB OHH
pabortanu GecrnepefofiHO, uX BOLOCOPOCHBIE OTBEPCTHS HYMXKHO pac-
CUMTHIBATL HA IpOnyCK MaKCHMaJbIbIX PacX0l0B BOJBl OYEHL Dej-
KOH MOBTOPSeMOCTH. BpeMeHHHle THIPOTEXIHUECKHE COOPyKeHHS
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PACCUUTBHIBAIOTCS HA MAKCUMAaJbHBIE DACXoibl Bojabl fojee yacTod
NOBTOPAEMOCTH.

CrpouresnpHEbiMH Hopmamd u OpaBuaamu [CH u I1 11— 7-65]
YCTAHOBJEHB! CaAeLYIOIHEe DACYETHBIE €XerofHble BePOATHOCTH Ipe-
BHILICHUSA, HJAH OOECHeYEeHHOCTH, MAaKCUMAaJbHBIX PACXOMAOB BOJHI
B 3aBUCHMOCTH OT KJacca KalUTadbHOCTH COOpPYXKEeHUs:

Kaace coopywxennsa . . . l 11 1 v
o -« .. .. 001 0,1 0,5 1

BpeMeHHBIE THAPOTEXHHUECKHE COOPYXKeHHA V Kjacca paccuu-
THIBAIOTCST HA NPONYCK MaKcHMaabHeIX pacxogoB 109%-Hoit oGecne-
YEeHHOCTH.

[ocTosiHHLIe BOMONPONYCKHBIE COODYXKEHHA Ha aBTOMOOH/bHBIX
MOporax pacCYUTHIBAIOTCA HA MAaKCHMAa/JbHbIC DPAacXoibl BOjH Cle-
AYIOIUX ofecleyeHHOCTeH:

Karteropus gopord . . . . . . .. . 1—10 III—IV
BpoBka HachHnH S .0 2,0
OrtsepeTHs MOCTOB, pr6 .- ... Lo 20
OTBeTBJICHHEIE BOJOOTBOIAB . . . . . 2.0 4.0
O6BanoBanye HaCeNeHHBIX MYHKTOB,

BXOJ B IIAaXTH, TOHHE U H Tp. . . 01 0,1

Ilpn stom ecaun HaOMIONEHHEII MaKCUMAaJbHBIH pacxon HMeeT
obecleyeHHOCTh MeHblIe 1%, TO OH NMpUHHMaeTcs B KayecrBe pac-
Y9eTHOTO.

TexHnyeckne yc/ioBHS NPOEKTHPOBAHUA XKeNE3HBIX AOPOT Hpeay-
CMATPUBAKT pacyeTs! OTBEPCTHH MOCTOB M TpPy0 Ha NpONyCcK cie-
AVIOUIHY PAacXON0B:

a) Haubosabuiero obecnedenHoctbio 0,33% masg Goabuiux U cpen-
HUX MocToB U 0,2% nnd Manwlx MOCTOB H Tpyo;

6) pacueTHOTO 00eCNeYeHHOCTHIO, YKA3aHHOH HUXKe:

Karteropusa xeneswol Joporw . . . . l 11 111
Krnzace coopyxentia 10 CTeUeHdH Kanu-

TanbHOCTH . . . [ 1 all Il
O6ecneuentocTs pacwona % . ... 1 (amsa 1py6 2) 1 (uas Tpyd 2) 2

[TocTostHHEBIe THAPOTeXHUYECKHE COOpYIKEHHS, paspylleHHe KOTO-
PHIX H3-3@ HEIOCTATOYHOCTH BOJONPONYCKHBIX OTBEpPCTHH yrpoxkaeT
KaTacTpodHuecKnM HaBOAHEHHAM, pACCUMTBHIBAIOTCA Ha MPOMYCK
MaKCHMaJbHBIX pacxonos obecneyennocTbio 0,01% ¢ nobGaBrenueM
K HUM rapanTHinof nonpaBki. HasHayeHne rapaHTHHHON IHo-
NpaBKH — y4ecTb BO3MOXKHOCTb COBIAfeHUS mepHoxa HalbmaofeHus
HajJ CTOKOM DeKH ¢ OTHOCHTEJbHO HUBKHMH IOJOBOAbAMH H NABOJ-
KamH. BoiyncasdeTed rapaiTHHHAA HoNpaBKa 1o gopMmyne

aE

'_f:;'Qmaxp’ (71)

AQmax P ]
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HIH
AQmaxp . aEp

Qmaxp Vﬁ
Tie Qmax p — MakcuMaJbHbIL pacxol 3aJaHHOH 06eCnedycHHOCTH;
AQmax p — rapaHTUfiHAA NoONpaBKa; Ep— OTHOCHTeJNbHAA cpejHe-
KBagpaTHyHas owubka pacxoga Qmaxp NpH n=1, onpenersemas
no rpapuxy (puc. 7.1) B 3aBHCHMOCTH OT PACUCTHOH obecreyeHHo-
ctd p H Ko3bhduupenra BapHalHH £,
C., a —xo3dpbunpedT 3anaca, xa- 2,6

1007/, (7.1)

PAKTepH3YIOUIUH THIPOSOTHECKYIO
W3YYEHHOCTh Dexu, NpHilnMaeMblii , ) N
paBHbIM oT 0,7 Mjas Xopollo H“3y-
YeHHBIX pek A0 1,5 a8 Magousy- NN
YEeHHBIX PEK. 22
Fapautuiinas nompaBKka MpH- N g D
Gapasiercss K pacyeTHOMY pacxoly 2,01 N AN
Bojbl. Toraa ucnpaB1eHHbH pacxo] hi g 5\
Qhax, OUPenensiercs mo dopmyre  I™N | N
* b Nh \
Qmaxp= Qmax P + AQmax p* (72) NN N
U3 npHBeneHHbIX NaHHLIX Cile- . ~UTIN NN
AYeT, 4TO /51 IPaKTHYeCKHX Lenel Hy ~::ﬁ Wi
HY¥KHO 3HaTh Ouellb BLICOKHE H pel- 14| NS 5~;5~
KO MOBTOPSIOLIMECS MAaKCHMAab- b i S N
N N2 N
Hble pacxoabl. Takwe MAaKCHMVYMbl g2 I o ﬁL\-_!.
c1abo WIH COBCEM He Mpencramfe- e ™ NG
Hbl MaTepuasamy CHAPOMETpHUe- ik | (] M TN
ckux wabmotenui. B ayuem cay- 0 ~ eal T TN
yae, pacrnosaras TaHHBIMH 11a0Jr0- J b RIS
fenui 32 25—75 MeT, MBI JOMKHB 0.8 ke TP
ONpeNe/qHTh 3HAUCHHS MAKCHMalb- I g TS| T
HbIX DACXOJ0B BOAb [OBTOPHEMO- i~ ) In?
cTbi0 OMHH paz B 100, 500 u gaxe ™ T
1000 aerT. L R
B 3aBucuMoctd 0T cremeny 10- 0.4 —HA %21 i
CTATOYHOCTH ([JIUTEIBLHOCTH) psAfa T N
Ha0/110eHHAl H HAZEKHOCTH HCXOI- ;) | |
IIBIX AHHDIX TIPHMEHSIOTCA CIely1o- T
I{He METOAbl pacyera MaKCHMAaJb-
HBIX PacXoJ]0B BOJDLL Z,a, 0.1 ! 5 10p%
a) TpH HAaNM4HH JLIHTETBHOTO  pye 7.1, Ipadux semminun Ep 107
psifla THAPOMETpHUeCKUX H1abiione- onpenenenua AQp.

HHI CTPOHTCA 3IMOEpHUECKad KPH- ‘

Baf 00eCMeyeHHOCTH. M BEpPXHAA YacTb JIKCTPAMOJHpyeTcd 3a mpe-
Jenp HabaoneHnil 1o 3aflaHHbIX 00eCneyeHHOCTeH ¢ MOMOLBI Teo-
PeTHUECKOll KPpUBO 00eCledeHHOCTH;
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6) npu HaAUYHH KOPOTKOro pafa HabJJeHHH, HeJLOCTaTOYHOIO
JJIA [OCTPOeHHS KPHBLIX oOOecleyeHHOCTH, HO JOCTATOYHOI'O JJ/Is
NPHUBEJAEHHSA €0 K AJHTENBbHOMY DAY, HMEWNIHACA KODOTKHH DAX
NPHBOANTCA K AJHTENBLHOMY PALY H N0 NOCAefHeMY CTPOATCHA KpH-
Bbie 06eCneyeHHOCTH;

B) OpH HAJHYHH KODOTKOrO pAlda HabJI0AeHHH, HCIOCTATOUHOTO
JUTA NpuBejeHHs ero K AJHTeJIbHOMY NEepHOLY, a TaKHkKe UDH OTCYT-
CTBHH HaOJIOJEHHN 110 pacueTHOMY CTBOpY pacueT MPOH3BOIHICH
KOCBCHHBIMH METOIdMH-— 10 METOAY aHaJOrHH HaH 1o GopMy.Tam
¢ oGecrieueHHLEIMH IapaMeTpaMH.

§ 7.2. PACUHET MAKCUMAJIbHBIX PACXOJ OB BOJibl IPYU HANHYHU
JANMUTENBHOIO PAJA THAPOMETPHUYECKUX HABJMOILEHUMR

JnutenbHOCTh psifia THAPOMETDHUECKHX HalJIOMeHHH Hal M-
KCHMAJbHBIMH PacXojiaMH BO/bl CUHTaeTCs JOCTATOUHON, CCJAH OH
BKIOUaeT 15—30 et HenpepblBHBIX HabGmoncHuit npu C,=0,30 =
—1,00 u ecnu cTaHgapTHad olIMOKA ONpejie/NeHdss pPACUYETHOrO pac-
Xoga (rapaHTHfiHas mompaBKa), BblyucJaeHHada 1o dopmyae (7.2)
npu @==1,0, He npeBbimaeT 209% ero BeJHYHHLI, a TaKkKe CCIH TOUKH
MaKCHMaJbHBIX PacXofoB Ha IMIUPHUECKOH KPHBOI 0GECHCUCHHOCTH
YAOBJETBOPHTENBHO COOTBETCTBYIOT TeopeTHUeCckKoH KpHBOH obecre-
YEeHHOCTH.

B xavecTBe HCXOAHBIX NAHHBIX AOJIKHBI NPHHHMATLCA MIHOBEH-
lIble CeKyH/Hbie MaKCcHMa/bHble pacxonn. OTHAKO CBeleHHSI O MTHO-
BeHHLIX MAaKCHMyMaX, KaK NpPaBHJ0, OTCYTCTBYIOT, TaK KaK GoJb-
IUHHCTBO CTOKOBBIX [IOCTOB HC OCHAIleHO CaMONHCIAaMH YPOBHeH
HJIH MaKcuMaabHbiMU pefikamu. [lostomy pnsi pacderos ucnonbay-
I0TCA CPOUYHBLIC MaKCHMYMBL. [Je MafgblX BOLOTOKOB C OCTPOKOHEY-
HbIMH KPaTKOBPEeMEHHBIMH MHKaMH aBOIKOB, MPOXOIALUIHMH B TpO-
MeKYyTKaX MexJy CPOKaMH BOJOMEpPHBbIX HabaI0cHHA, Heo0X0IHMO
YCTAHOBHTb COOTHOWIEHUE MeXKAY OeHCTBHTeJNbHBIMH MPHOBeHHBIMH
M CPOUHBIMH MAKCHMYMAaMH H B pacueTbl BBECTH COOTBETCTBYIOLLHE
nonpapku. Ha Gosablunx pekaX MakcuMma/dbHBle pPacXoibl MOLYT
YICPKHUBATHCA CYTKH H 0o0/1ee; B TaKHX CAyYasiXx pacyeTs! MPOU3BO-
AATCA 110 CPeJHHM CYTOUHBIM MaKCHMyMaM.

Wcxonuple MatepHaJsbl mo MaKCHMaJbHBIM DacxofdM BOJb BHI-
MHCHIBAIOTCA M3 CHPaBOYHHKOB «Pecypchl HOBEPXHOCTHHIX BOJ
CCCP» n TuiponornuecKux CKerogHukos (B [HAPOJOTHUECKHX
eXKCTOJAIHKAX CPOYHble MaKCHMyMbl MOMCHICHBI B HHXKHeH CTpOKe
nox Tabauledl eKeTHeBHLIX pacxogoB). B Tex cmiyuasix, xorma Ha
A8HHOH DCKC B OTACAbHLIE I'OAbl HabOMOAAIOTCA Haunbosbline 3Ha-
4eHHs1 MAKCHMaJbHBIX PaCcXOIOB BECEHHETO MOJOBOAbA HJH TOMKAE-
BLIX ABOJKOB, B YyeM MOXKHO yOeluTbesl 1O JaTaM HX [IPOXOKAe-
HHSI, OHH BLIOHDAIOTCA 3a Ka:KIABIH [OX B OTAeNbHbEe Tabauibl # 1o-
CJACLYIOlUHE pacyeThl HX BHIMOJHSAIOTCS pa3nedabHo. Pafionnb, no pe-
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KaM KOTOPBIX AJs1 BCCX MJIOMAaAedl BOZOCOOPOB OAHOBPEMEHHO 11po-
H3BOJSITCSL PACUCTH 1a/bIX M MOXKIEBLIX MaKCHMYMOB, YCTAHOBJIEHB!
YKasaHUAMH [0 ONpPEJEJeHHIO PAacyeTHHIX MACKHMAaJbHBIX Pacxo-
I10B TaJbix Boj CH 356-66.

‘HenocpenctBenHoMy pacueTy Bcerga npefmiectByeT aHaln3 H
OLEHKAa JOCTOBEDHOCTH HCXOAHBIX [JaHHBIX N[O MaKCHMAJbLHOMY
croky. Chemyer yuecTb 00BCM H COCTaB THAPOMETPHUSCKHX MaTe-
PHAJIOB, HAJEXKHOCTb IIOCTPOCHHA 3aBHCHMOCTH DACXO0I0B OT yPOB-
Hell BOABI H 3KCTPANOISILHIO Ce BepXHeHl JacTH, TAHHBIE 06 HCTODH-
JecKHX YPOBHAX u pacxoaax. CaenyeT CONOCTABHTb MaKCHMAa.JIbHbIE
pacxo/ibl BOAK B CMEXHBIX CTBOPAX H 10 peKaM-aHajoraM H B He-
00XOMUMBIX CAYYasix NPOU3BECTH BHIGOPOUHYI0 UJAH CIJIOWIHYIO HX
IPOBCPKY.

B cayuyae Xoraa ruipoMeTpHUeCKHC MaTepHalbl BCJACACTBHE HX
11e00JABIIOro 00beMa M1 HH3KOTO KauecTBa He MO3BOJAIOT ¢ Tpedye-
MOIl TOYHOCTBIO OMPEIeNTb (AaKTHYeCKH HMeBLUHe MeCTO MaKCH-
MaJIbHbie pacXoJbl BO1bI, HeOOXOAHM JONOJHUTEABIBI aHAIHu3 HC-
XOIHLIX MATePHAIOB C NpHBJleUeHHeM JLAHHBIX 110 CMeXKHLIM cTBOpaM
¢ TeM, 4ToObl HCKAIOUHTH BOSMOMKHOCTL MpEeYMeHbLIeHHs] BeJHEHHb
MaKCHMAaJbHBIX PACX010B BOILI.

Ecau mMaxkcuManpHble pacXoibl YCTAHOBJEHB! [0 9KCTPaNOJHpO-
BAHHOW 4acTH KPHBOH CBA3H PACX0A0B H YpPOBHeH BOJH, HEOGXO-
JHMO THIATeJbHO NPOBEpPHTh AOCTOBEPHOCTb SKcTpanoadmuu. [lpn
SKCTpAIOIANHH KPHBBIX DACXOM0B JOJMKEH OBITh HCIONb3OBAH MOIe-
pedHbil NpOQUNbL pPeKH B THAPOMETPUYECKOM CTBOpE, NOCTPOEHHBIN
JI0 OTMETKH HAaMBBICIIETO PaCYeTHOI'0 ypOBHA BOAbL, a TaKkKe IJIaH
pycia H HOAMH DeKH Ha ydyacTKe, NpHJEramueM K rHIpoMeTpHue-
CKOMY CTBOpY. DKCTPAno.sIiui0 KpHBOH pacXoioB C/eIyeT npou3Bo-
JAMTb pasgefbHO 104 [VIABHOTO Dyc/a, MPHTOKOB H MOAMLI € mocae-
TYIOLMM CYMMHPOBAHUCM MOJyYeHHBIN Pe3yabTaToB.

[Ipu orTcyTcTBUM THAPOMeTpHYCCKHX Hab/IwOeHHH B CTBOpE Npo-
eKTHPYEMOro COOpYXKeHHs HJIH HaJH4usd HX TONBKO 3a KOpPOTKHA
NepHOJ IPH pacyere MAaKCHMAJbLHBIX PAcX0M0B BOJB HCIOMB3YIOTCSH
COOTBETCTBYIOLLE J1dHHBIE 110 OJmKAHWHMM THADPOMCTPHUECKHM
CTBOpPAM C MHOTOJICTHHMIT HAOMIOXCHUAMH.

MaxouMajbHble  pacXolnl BOAH 3aJaHHBIX oOCCHeyeHHOCTel,
HIY BepOSITHOCTEH exKerogHOro MNpPEBLIUeHHS, ONpPee/slTCs 0
TEOPeTHICCKHM KPUBLIM 00CCTIeUEHHOCTH TaK Ke, KaK o0eCneyeHHBIC
3HauyeHHA CpeJHUX TOLOBLIX pacxonoB (§ 4.4).

CraTHCTHYECKHMH MapaMeTpaMu KDHBHIX OOeCIedeHHOCTH MakK-
CHMaJbHBIX pacXoios, KaK H CPESAHHX TOJOBLIX DACXOJOB, ABISETCH

CpelHee 3HayeHHe pARa MAKCHMaIbHHBX PacXofoB Quax, K03(du-
uueHT Bapuaguu C, 11 Koaddunuedr acummerpun C,. Boiuncasores
orn no opmynam (3.1), (4.1), (4.4), (4.6) nnu rpacdo-aHaguTHIC-
CKHM CHOCODOM MO TPeM OpJaHHATaM (QS% v Qugg, 1 Qyso, ) craaxeH-
HOH 3MIOHPUUYECKOT! KPHBOIT 0fecneueHIIOCTH MAKCIIMa TbHBIX pacxo1os
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¢ ucnoas3zoBanunem Qopmyn (4.10)—(4.13), T. e. TeMH XKe CIOCO-
faMu, 4TO U COOTBETCTBYIOUIHE NapaMeTpbl FOJOBOTO CTOKa.

OTHOCHTeNbHBIE CPeIHCKBAApAaTHYeCKHe OLIHOKH NapaMeTpoB
KPUBBIX OGeClneyeHHOCTH MAKCHMAJIbHBIX DACXOAOB BOAH  OF may
Oc, H Oc_ ompexensiiores no gopmynam (3.5), (4.2), (4.3), (4.5)
n (4.7).

OumibKH BBIYUCJACHHSI CTATHCTHYECKHX IaDaMeTPOB JOJKHDI
YVUHTHIBATHCA TIPH HA3HAYEHWH PACUTHOIO Maxkcumyma. Tak, Hamph-
Mep, e€CIH B KOPOTKHUA psAf HaOAJIeHHH BXOANT HCTOPHUECKH 00.Ib-
1I0fl MaKCHMAMbHbI PACX0], TO YUeT G¢  C NOJOKHTEIbHBIM 3HAKOM

4aCTO NPHBOMUT K /IYulleMy COOTBCTCTBHIO TEOPETHYECKOH KPHUBOM
pacMoJOKEHUIO SMIHPHYECKHX TOUCK.

Benencrpue orpaHHYeHHBIX PANOB HAGIOACHHH HaJ MaKCHMAIb-
HLIM CTOKOM 3HadeHHe (s KaK Ma/JoyCTOHUHBOrO MapaMerpa oObIuiO
He BHIYHC/AfeTCH, a4 NOAGHpAeTcsd U3 YC/IOBUA HAH/YUIIEro COOTBET-
CTBUSl TEOPETHYECKON KPUBOH SMIUPHYeCKHM TOukam. IJoabsyrorcd,
KaK IPaBUJIo, caenyouumMy cooTHoteHuaMH Cs 11 Cy:

1) ans MaKCHMyMOB TaJbiX BOJ PaBHHHHHX Pek Ce=2C,,

2) 114 CMellaHHLIX M JTOXKICBHIX MAaKCHMyMOB paBHHHHLIX DeK
C:s=3C,+4C,,

3) 15 CMelIaHHBIX H JOMKIeBbiX MAKCHMYMOB TODHHX pekK Cs=
=4C,,.

Caenyer HOMYepKHYTb, UTO HaHeceHHe SMIHPHUECKHX TOUeK Ha
TEODETHURCKYIO KDHBYIO, T. €. IOCTPOeHHe 3MIHpHYeCKON H Teope-
THYECKOH KPHBBIX HA COBMeEIeHHOM rpadiKe, BO BCeX CAyUaax sBJfA-
erca 00A3aTeNbHBIM, TAaK Kak KpUTepHeM MPHMEHHMOCTH TOH HJH
HHO! TeopeTHYeCKOH KPHBOH A ONpeme/eHHS PACXONOB BOABI Pas-
HOW 00eCrneueHHOCTH B KaiK/JOM KOHKDETHOM CJyuae SBJAAeTCA ee
COOTBETCTBHE 3MIHUpHUYecKOoll KpuBOH obecmeuennoctu. [Ipu aHamnuze
COBMEIIECHHHX KPHBBIX 0co00e BHHUMAaHHE YIeIfeTcd BepXHeH uacTH
B 30He MaJblx ofecCmeusyHocTedl, KOTopas HCNO/b3yeTcd TPH Ompe-
JeleHHH MaKCHMaJbHBIX DacX0l0B PelKOH MOBTOPSEMOCTH.

HacTo B KOPOTKHH psJ CHCTEMATHUECKHX HaGJIONCHHA 7 .I1eT
BXOJIMT MAKCHMAJbHLIA pacXxol, HOBTOPAEMOCTL KOTOpore Gogee
peaxasd uyeM OAHH pa3 B n JeT. Touka 3Toro pacxoma (mepBas
B yOHBalOlleM PAAY) JIEKHT BblIle KPHBOIl 06eCrneyeHHOCTH.

B stoM caywae Ho cTBopaM Ha AAHHOW peKke WM Ha COCEeRHHX
peKkax-aHa/Jorax ¢ 0o/ee NPONOMKHTEILHEIMH HAGMIOMEHHAMH yCTa-
HAB/IMBAETCA I0JIOKCHHe (MecTO) MAKCHMAJbHOTO pacXofa MaH-
HOTO rofia B JJUHHOM paxy Habmwogeunii N aer (N>n). Toraa
00eCleucHHOCTh TAaKOTO MaKCHMyMa, yxKe Oodee npaBaonogo0Has,
BbiqHCIACTCH OTHOCHTeNEHO N JIeT B TOUKa efo Ha KPHUBOH ofecre-
YeHHOCTH CMECTHTCSI BJIeBO — O/IMKe K TeOpeTHUEeCKOH KpHBOH.

OMmupHUecKas KpHBas 06ecneueHHOCTH CTPOHTCS [0 MOAYJLHBIM

k — Qmax

) HIH MAaKCUMAJbHBIM Dacxoiam
Q()max

Ko3dpuIreHTaM (

246



vObIBalOWero psaZa W COOTBETCTBYIOIIMM HM ofecneyeHHOCTHM,
KOTOpbIE U BbluHcaATCA 0 dopmyae (2.9)

p=-T=g 1000,
unu o gopmy.ae

p = - 100%, (7.3)
rie m=1, 2, ..., n—1, n—TOpSIAKOBHI HOMep U/JeHOB YyObiBa-

IOLIero pAaa 3a 1 JaeT Hab I eHUH,

$Popmyna (2.9) ocHoBaHa Ha TIPeNMOJOXKEHHH, YTO DaACCMATpH-
BaeMblil n-JIeTHHH MEpIoj N0 CBOeH BOIHOCTH 3aHHMaeT MeIHaHHOe
MoJOXKeHHe Cpean Apyrux n-JeTHux nepuogoB. OHa mpuHNTE
MEeTOANUECKHMH PEeKOMCHIAUMAMH IO COCTABJIEHMIO CIPABOYHUKOB
no BoaubiM pecypcam CCCP  nnsa pacueToB Bcex FHAPONOTHUECKHX
5/1eMEeHTOB, B TOM YHC.Ie H MaKCHMaJbHBIX pacxonoB. Popmy.a (7.3}
OCHOBAaHA Ha IpPEeJNO.T0KEeHHH, YTO pacCMaTpUBaeMblit n-TCTHHE Iie-
pPHOJ XapaKTepUYEeTCH CPENH [PYTUX n-JIeTHHX MepUeOB MOBbIIIEH-
HOIl BOMHOCTBIO BBICOKHX pPacXOJ0B U IOHHKEHHO! — HU3KuX. [lo-
3TOMY OHa Jlaer 3alac B CTOPOHY lpeyBelHUeHHS MaKCHMaJjbHBIX
pacxono. Dta opmyna pexomenayerca CH u 11 II—H. 7-65.

PacuerHble BeauuHHBI MAKCUMAJbHBIX PACXOMOB, TAK Ke Kak U
CpeHHX TOJOBHIX DACX0JOB BOABI, PEKOMEHJYeTcst ONpenefsiThb 10
OHHOMHAILHON KpuBoi obecreuennocru (ITupcona I tuma) u xpu-
BBIM OGECHCUCHHOCTI! TPCXMApaMeTpHUeCKOro raMMa-pacrpeaeaenis
(xpusbim C. H. Kpunuxoro n M. @. Menkeas), a Takxe 1o jgorapud-
MHYeCKH HOPMaJbliol KPHBOH o0ecneyeHHOCTH.

[lpu Cs=(2+3)C, pexoMeHLyeTCd TMOJb30BATLCA OGHHOMHAJID-
HO#l "KpuBo# obecrevennocru. Ecan Ce>>3C,, 4T0 4acTo HMeeT Mc-
CTO TNPH ONpejfe/leHHH MaKCHMAJbHbIX PacX0J0B BOJABI JOMKIEBBHIX
NaBOJAKOB, MPeIICUTHTE IbHEE MOJIb30BATHCA KPUBBIMU 00eCHeyeHHo-
cti Kpuukoro m Menkens wim jgorapudmMuyecku HOpMalabHON KpH-
BoH ofecreuenuocti. Ormerum, uto npu Cs;=(2-+3)C, BCce TpH
KpHBBIE 0feCcreuedHoCTH 1al0T MPUMEPHO ONUHAKOBBIE Pe3YibTaThl.

Topsanok onpeiacieHuss opAHHAT KPHBHIX 00CCIEYEHHOCTH IPH
cooTBerctByOUX C,. it C./C,, MOCTPOEHUS KPUBBIX U ONpefedeHus
o0ecrnedyeHHbIX PACcX010B H3T0KeH B § 4.4,

Ipumep 7.1. Onpelents rapaMeTPh KPHBLIX OGeCMeueHHOCIH H MaKCHMaJp-
Hble PAcXolbl BOIB! J1OMIeB5IX MABOJAKOB Pa3iuuHoll ofecnedennocTH p. Amypa
v c. [Tokposku (F=370000 «a?) mo AaHHBIM THAPOMETDHUECKHX HabmoJeHdl 3a
67 et (1896—1930, 1932-—1937, 1939—1966 rr.). MakcumaJseHble PACXOMbl BEIMH-
cbiBaeM H3 cnpapounnka «Pecypen nosepxnocrhux sog CCCP» u ['mapouoruue-
CKHX €XKerojHHKOB.
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Peillum nocTaBiaeHnylo 3aaauy Tpems chnocoGamu: 1) cmoco6oM MOMEHTOB,
2) cnocoGom HauGoubllleTo MpaBAONORAGUs, 3) rpado-aHAJHTHUECKHM CHOCOGOM.
Paciersl cBefleHs B Ta6u. 7.1, koTopas HpPHBOAUTCH COKPALMEHHON,

Tabruya 7.1
Briuncaende koatphunuenta BapHauuy M nmapamerpa A
p. Amyp — c. IokpoBka, F=37 000 xx?

g

E—1 -
Q Qmax O AR
N njo| Tox max | § v6us. B (B—1y Ig & 1T
ron fop =

' + - [

=%
1 1896 6 960 19800 | 3,75 | 2,75 7,5625| 0,574 1,04
2 11897 11 000 11700 12,221 1,22 1,4884 0,346| 2,52
3 1898 2 940 11000 | 2,08 { 1,08 1,1660( 0,318 4,00
4 1899 4 050 10900 | 2,07 { 1,07 1,1450| 0,316| 5,49

5 1,95 {0

1900 4210 10 300 ,95 0,9025{ 0,290 6:98

58 1956 | 11700 | 2940 | 0,56 0,44 | 0,1936] 1,748/ 85,6
59 | 1957 | 4560 | 2740 | 052 0,48 [-0/2304( 1,716 87.1
60 | 1958 | 19800 | 2600 | 0.49 0.51 | 0.2601| 1.690| 88.6
61 | 1959 | 7160 | 2560 | 0.48 0.52 | 072704| 1681 90.1
62 | 1960 | 8110 | 2470 | 047 0,53 | 0.2809| 1.672| 91.6
63 1961 | 4770 | 2180 [ 0 4 0,59 | 0,3481] 1.613| 93,0
64 (1962 6160 | 2100 [ 0/40 0,60 | 0/3600| 1.602| 94.5
65 | 1963 | 4900 | 2080 | 0.39 0,61 | 0.3721| 1,592 96.0
66 | 1964 | 4100 | 2000 | 0'38 0.62 | 0,3844| 1.580| 97.5
67 1966 | 4780 | 1330 | 0.95 0,75 | 0.5625| 1.398| 99.0
Cymma 353 860 67 0 20,3437 |—3,527

Qmax = 5280 a3/cer,
20,3437

Cy A 0,58,
GCZ/ =1,29/,,
—3527

KaxaeM cnoco6oM nodydeHsl clienyloliHe BelHIUHbI:

1} cnoco6oM MOMENTOB Qmax=5280 x3/cex, C,=0,55;

2) cnoco6oM HauGoablliero NpasRoNoAoBHa Qmax =5280 m3/cer, A=—10,0526
a npu C,=3C, C,=052;

3) rpado-aHanHTHYECKUM CNOCO6OM Qmax=5200 #3/cex, Cu=058, C,=1,55.
{CraiaxeHnHas SMNHPHuecKast KDHBAS, ¢ KOTOPOH CHUMAJNHCh TPH DACUeTHHE OpIH-
HaTH, He NPHBOJHTCA.)

Ha puc. 7.2 npusopsitea TeopeTHuecKHe KPHBbE 0GECHeUEHHOCTH, NOCTPOEHHEE
N0 BBHIYHCJCHHEIM napameTpaM, B mepsoM H TpeThem ciyuae MpHEATH C,=4C,,
Ouennsas HX pacnolokeHHe OTHOCHTEJBLHO SMIHPHUECKHX TOUEK, MOXKHO CKA3aTh,
UTO KPHBBIE, HOCTpOeHHbe A Cp=0,55 u C»=0,58 npu C,=4C,, Bnonne coorser-
CTBYKOT JaHHbIM Halmopeunft. Jlo6as M8 MUX MOMeT OHTL IPHHATA B KauecTBe
pacuernoit. Tperba Kpusast npu Co=052 u C,=3C, B Bepxueit 30He HeaocTATOUHO
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Xopolio oTpazkaeT AaHAble HaOmomerHH U AaeT 3aHUKeHHble MAKCHMYMBl PeaKHX
noBTOpsAeMocTel.

Bbie TeopeTHYeCKHX KPHBBIX JIEKHT TOYKAa MAKCHMaJbHOTO pacxoia BbIAAIO-
werocA mapojka 1958 r. Ona 3HAuHTEBHO OTK/OHSAETCA OT COTJACHOTO pAacnoJo-
JKEHHSI BCEX OCTANBHBIX 3MIHMPHUYECKHX TodeK. MopayapHbIH KodpdHuaeHT 3TOro
MaKkcuMyMma pased 3,75, B To BpeMs KaK MOC/IEAYIOLIHE HX 3HAYEHHS COCTABJSTIOT
2,22; 2,08; 2,07.

Heropuueckn BeICoKHI Masogok 19568 r. cdopmuposancs B pesynbTaTe Bbinale-
HHSl HHTEHCHBHBIX N0XK/IeH NpH NPOXOXKICHUN CEPHUH 10XKHBEIX IIHKJIOHOB. 3TH 10X a1

X
5

~

‘\\ 1958

o, —

1 L f———2 ]
R ceses 3
W “booo aoa 4
»“ﬁ&oQTv%
P01 / 5 10 20 30 40 60 80 90 95 99%,

Puc. 7.2. Kpusble 06ecHeyeHHOCTH MaKCHMaJbHBIX PAcXoaoB BOABl AOKAEBEIX M-
BoiKoB p. AMypa y c. ITokposku 3a 67 net naGmonenui.
Teoperuucckie xpusbie: ! —npn €,=055 n C;=4C,; 2 —unopu C,=058 u C,=4C,: 3 — npu
Cv=0,52 u C;=3C,, 4— sMnupHYeckas KpHBas.

OXBaTHJIN GOJBLIUYI0 TEPPUTOPHIO M Ha pekax Gaccefina Bepxnero Amypa naGona-
JIHCh MaKCHMAJbHHE DPAcX0Abl BOJE, OGECNeUEHHOCTh KOTOPHIX, KAK MOKASHIBAIOT
MHOTHE HcClefoBaHusd, cootsercTsyor 2—I1%, a B page cayvyaeB u Menbure. Takoil
MaKcHMaJbHEE pacxon, Kak B 1958 r. (19800 md/cex), naGmopancsa Ha p. Amype
y c. Iokposku u B 1872 r. YuuTeiBasi UMKJIMYHOCTb BBEIZAMIUXCA HABOAHEHHH,
MOKHO NPeanosarath, 470 NOBTOPAEMOCTh MakcHMymoB 1958 u 1872 rr. Gonee pen-
Kasi, 4eM YCTaHOBJIEHHAsT MO 3MOHpuuecko# dopmyne. Tak, ecnn ¢MecTHTL TOUKY
1958 r. ma kpuesele npu C»=055+0,58, T0 06ecmedeHHOCTh 3TOrO MaKCHMyMa
coctaBAT 0,3—0,4%. [lpu Buiukciaenny no popmyne (4.9) oGecneuennocts pasua | %.

B Ta6n. 7.2 npuBomfTca MaKCHMalbHEle pacxoasl BoAel p. Amypa y c. Ilo-
KPOBKH peaKoH NOBTOPTEMOCTH, BLIYHC/EHHDBIE NMPY PasHbIX 3HAYEHHSAX yCTaHOBJIEH-
HBIX M2pameTpos.

Yuer 0c060 BHIZAIOMHXCA MAKCHUMAJBHLIX pacxodoB. ITapaMerpnt

KpHBOH oOecrmeueHHOCTH Qmax H C,, 4 TaKkKe pacueTHblC 3Haye-
HHA MAaKCHMAaJbHBIX pacXonoB Qmaxp MOTYT OBITb YTOYHeHB!
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Tabauya 7.2
MakcumanbHpie pacXoabl BoAbl PeAKOH NMOBTOPSAEMOCTH
p- Amyp — c. Tloxpoeka

’ %

SCH R

i

10

w

Omax=5280 m¥jcex, Co=0,55, C,=4C,
kp 4,61 2,96 } 2,30 ’ 2,03 ) 1,67

Qmax p #3,cex 24 300 15600 12100 10700 8800

Q-max=5200 mfeex, C»,=0,38, C,=4C,
4,89 3,10 2,33 2,08 1,70

kp
925 400 16 100 12 400 J 10 800 8 800

Qmax p #3/cex

Omax=5280 mdjcex, C,=052, C,=3C,
3,80 2,74 2,23 | 1,99 1,67

k
p
20 100 14 500 11 800 } 10 500 8800

Qmax p 43/ cex

H TpHBeJeHEl K MHOTOJCTHHM 3HAYCHHAM, eCJIH HMeeTCsl HOCTATOUHO
HalexKHbIH MaKCHMAaJbHBIN pacxol Qy, OTHOCHTEIBHO KOTOPOTO H3-
BECTHO, YTO OH fABJfAeTCT HauboablIHM 32 N> JeT. YTodHeHHBle
XapaKTePUCTHKH BLluHcaaoTca no gopmyaam C. H. Kpuuxoro
1 H. ®. Menxkeas B cayuae, Korja:

a) sKCTpeMaJbHBI! pacxony Qy, YCTAHOBJIEHHBI MO HCTOpHYe-
CKUM AAaHHBIM, He BXOJAHT B DSA CHCTEMATHYECKHX HAOMIOIEHHH 3a

n JeT:
N—1 4
. 2 Qi), (7.4)

. 1 [re 2 N—1w(Q vl
oy TR 5 )

6) SKCTpeMaJbHBEIH pacxoy Qy BXOAMT B COCTAB pfla CHCTEMa-
THYECKHX HaOJMIOJeHHUH 34 7 JIeT, a 0 UCTOPHYECKUM NAHHLIM yCTa-
HOBJIEHO, UTO Ha NPOTAXKeHHH N J1eT 3TOT pacxoj He Gbla N1PEBLIIIeH:

Q’=~HQN+

6’=—A‘7(QN+:—’,¥%ZQ,-), (7.6)
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Omnupuyeckas obecrneyeHHOCTh KCTPeMaNbHOr0 pacxoia Onpe-
neadercs no GopmyJae

Py= 103 100 = __M (7.8)

NTEoE N F04 fo-

ITpunep 7.2. OnpefesuTh MaKCHMAJIbHLIE PACXOJbI BOJABLL BECEHHErD NO.I0BOLbS
p. Boarw v r. Toprkoro 1 u 0,1%-H0% oCeCTeUeRHOCTH IS HOpMANbHHX K upes-
BblYafiHBIX VCIOBHE 3KCOIVaTZIHH COOOPYXKEHHH, T. € ¢ y4eTOM rapadTHITHOH
TONpABKH H He YVYHTHIBadA ee,

Jasi peweHHs mocT4BTelHON 3aldul  HCHOJb3yeM  naHHbe HaG/I0NeHHI
y r. Topskoro 3a 60 1et, ¢ 1381 no 1949 r. (1aba. 7.3).

Tabaugya 7.3
Makcumanbhbie pacxonsl Boabl Qmax B #%/cex p. Boarn y r. Topekore
N n/n fon Qay #'lcex N n/n Toxn Quuax *lcex
1 1881 29 900 25 1905 20770
2 1882 11670 26 1906 19770
3 1883 15310 R C.. RN
4 1884 20770 40 1920 25 880
5 1885 12 960 41 1921 9 860
6 1886 15400 42 1922 18 940
. o C 43 1923 21 490
20 1900 16 770 44 1924 28 630
21 1901 24 450 45 1925 11240
22 1902 12 520 46 1926 38 000
23 1903 21 260 R Coe R
24 1904 16 940 60 1949 9 000

B cocraBe HabMOZeHHLIX MAKCHMAJbHBIX [PaCXOJO0B BOJBl HMEETCS MAKCHMYM\
1926 r. 38 000 #%/cex, xoTOpBIl 7BASETCH HAUOOJBILMM 1Lie TOJABKO 3a BpeMs Ha-
6.1101eHuI, HO 1 32 nocaejinne 233 Jer.

Pacyer BHITOTHAM B ABYX B2pHaHTax:

1) HemoCpeNCTBEHHO 10 HMeMIleMycs pslly 6es yueTa pelxoll MOBTOPACMOCTH
pacxona 1926 r.;

2) ¢ yuetcM Toro ofCrosTeAncTBa, 4To pacxof 1926 r., xak ycTaHOBAEHO
aHaJIM30M HCTODH'UeCKHX MAaTepHAJOB, HMeeT Oosee DEAKYH MOBTOPAEMOCTb, d4eM
3a NepHOJ HEMOCPeACTBEHHbIX HAO/IIOIeHHH.

Buruyic.tenus DapaMerpos KpHBoOI o6ecHeyedHOCTH: CPeAIero SHAUCHUA U3 MAK-
CHMANBHLIX PACX010B Qmax H Ko3(duuuenra sapuaund C. — B NEpBOM BapHAHTE
pacdyera BeIeM IO ToH e cXeMe, YTO H CPEAHMX TOJOBHX PAcX0I0B Das.IHYHO
obecneyeHHOCTH,

[To psiny nabaionennii mpogomxuTenbnocTeio 60 Jer, Bralouas u 1926 r. 6es
yyeTa ero pelkofl NOBTOpPAEMOCTH, MOydeHs Qmax=19500 md/cer, C,=0.31
u npunste C,=2C,=0,68.

lIJIﬁ pdcqem 710 BTOpOMYy BapUanTy BBIYHCJAEM CYMMY MaKCHMAJIbHBIX pad-
=239

xon08 Y Qimax & cymmy (k—1)2 Ges yuera makcumyma 1926 r. u 3atey,
i=1

nosb3ysick GopMyaamu (7.6) u (7.7), BeuucafeM napaMeTphl KpHBof oGecrievel-

HOCTH ¢ YueToM OoJee peAKoft _NOBTOPAEMOCTH pacxofa 1926 r. B mapmOoM cay-

yae QHH [O.TYYelbl pPaBHLIMH! Qmax—IJVOO m3/cer, Co’=0,29 u npuuara C.'=

=2C,'=0.58.
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Ha puc. 7.3 TOkasaHel TeopeTHUECKHE KpHBbie OOECTEYeHHOCTH, MOCTPOEHHEIR
NpH YKa34HHBIX Bbillle 3HAaYeHmsAX NapaMerpoB, H TOUKHM 3MIHDHYECKOTC pAAA.
OecneuennocTs MakcuMyMa (926 r. BO BTopoM BapHaHTe pacyera BuIUHC/IeHA MO
tbopmyae (7.8).

Tapanruiinple NONPaBKH K MAKCHMANbHBIM pacxojaM ofecrnewenHacTbio 0,1
u 1% npu BoiuMcTennulx Kodggpuuuenrax Bapuanui 0,34 u 0,29 B OTHOCHTENTBHOM
BHpaXKenuH nodyuuM na hopmyne (7.1). Koapuumenr a npunumaem pasuuim 0,7,

Kl
19563 NF 7926
1.8 N
°\0Nu .
1.4 \(%\‘
\° [Poo ° i
N 2
Pon | ——3
1.0 N
RS
&L TR
o° \
0'6 %N:\
0°°° ‘\
S
\\‘
0.2
0.1 1 5 10 20 40 60 80 90 95 99 99.9%

Puc. 7.3. KpuBble afecnedeHHOCTH MaKCHMAJ/bHBIX DAcXOHOB Bojgsl p. Bauru
y 1. I'apbkora.

1 - aMmHpHiecKad; 2 — TeopeTHYecKad OPH Qu,,=19500 #¥fcex, C,=034, C ,=2C,, 3 —
TEOPETHUECKAsT € YUETOM UTOBTOPSAEMOCTH MakKcEMyma 1926 r. | pas B 235 jer, npu
Qmax=19200 #¥/cex, C,=0,29, C;=2C,.

Tax Kax p, Boara go 3ambikaloiiiero CTBgpa y T I‘opbmro AACTATOYHO XOpailo

H3yyeHa B THAPOJOTHUECKOM OreolleHuH. 3uavenns Ep cuumaem ¢ Tpaguka (cm.
puc. 7.1).

o nepeoMy sapuanty npu C,=0,34 mis oGecnevennocrn p=0,1%
AQory, 07064
Qo,19% 60

. 100=5,80/0,
s p=1%
AQiq  070-0,58
Ql% } 60
[la sTopomy Bapuanty npu C,=0,34 ans oecneuennccern p=0,1%
4Q0,19. _07.056
Qo1 V235

. 100 == 5,20/,

+ 100 =2,6%,

s p=19%
AQuy,  070.048
Qiy V235

- 100 =2,20/,.
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Maxkcumanbybie pacXaisl BaAsl p. Boarw y r. Topekore 3agauibix aGecreye-
HaocTefl ¢ TapaHTHAHBIMH NONPaBKaMH K HHM IIG o0GHM BapHaHTaMm pacuera Npej-
crapieus: B Taba. 7.4.

Tabauya 7.4
MakcuMansubie pacueTubie pacxoan B 3/cex, p. Boaru y r. Topskoro
* *
Quyy | 2Quo | Ao, = Qo T 2@y, | Qo195 |2Q0,19%| 0,10, = 0,10, F 4 Q0,14
1-if Bapuant|38 200 | 2 000 40 200 46700 | 2700 49 400
2-# Bapuanr(34 400! 800 35 200 41 100| 1100 42200

IIpuseneHne napamMeTrpoB KPHMBBIX O0€CmeYeHHOCTH MAaKCHMAJb-
HBIX PAacXofiloB BOABI K MHOTOJieTHeMY nepuony. IIpusenenuem ri-
IpOJOTHYECKHX M METeOpOJIOTHHECKHX 3JEMeHTOB K MHOTOJeTHeMY
HJIH AAUTENbHOMY NMepPUOy, KAK U3BECTHO, HA3LIBAETCS ONpeeneHue
MHOTOJIETHHX 3HAUeHHUfl 3THX 3/1eMEHTOB M HUX MapaMeTpoB IO CPaB-
HHUTeJIbHO KOPOTKOMY UM Hepelpe3eHTATHBHOMY (MasJOBOJHOMY HJH
MHOTOBOJHOMY) Py HaGAIOAEHHUIL.

[TapameTpsl MakcHMadbHLIX pacXoloB (Qomax, Co B Cs) NOMAKHH
ObITh MPUBEEHb K MHOIOJETHHM 3HAUEHHUSAM, eC/IH FapaHTHAHAA 1O0-
IIpaBKa K pacueTHOMY MAKCHMyMY AQmax p, BBIUHCJIGHHOMY N0 PALY
HenoCpeICTBeHHBIX HAaGmnonenui, mpeniuiaer 20% uaM ec/u B 30He
MaabiX obecneyeHHocTell TOUKH dakTuuecku HAOJIOIEHHHX pPacXxoa0B
3HAUHTENbHO OTKJOHSIOTCSI OT TeOPeTHUeCKOH KPHUBOH ofecrneueHHO-
ctu. JIna 3Toro Heo6XOIMMO HMeTh PAJ HEMOCpPeACTBeHHHIX HaJIO-
IeHHH B PacyeTHOM CTBOpE NPOAOCKHMTEILHOCTLI0 He MeHee 10—
15 ner w nomoGpaTh aHanor ¢ MHOTOJETHHMH HaOMIOIeHHSMH, He
MeHee yeMm 3a 20—30 zer. Buinosnsiercs npuBeleHHe 1o rpaduue-
CKHM UM aHAJUTHYECKHM 3aBHCHUMOCTAM AHANOTHUHO IIPUBEJEHHUIO
napamerpos rogoBoro croka (cM. § 3.3 u 4.2). ITocrpoenune rpadu-
YeCKHX CBfi3ell NpeANOYTHUTeNbHee, TAK KAK B 3TOM clydae fHoJjee
HaTJSTHO MOKHO YCTaHOBHUTH BHJ, CBSI3M W OUEHHTH ee TeCHOTY. 3a-
KJII0yaercs NpuBeieHNe CTATHCTHYECKHX TapaMeTPOB MaKCHMAaJbHBIX
pacxonoB K MHOTONETHEMY TIepHOAY B ClefyOlleM.

1. M3 coceanux pex mjiu CTBOPOB HaOMIONeHHH HA NAHHOH peke
¢ mepuofoM HabmwopeHnii He MeHee 20—30 JeT BHOHpaeTcs peka-
aHanor. Peka-aHanor Bulfupaercd HCXOASl H3 ONHOPOJHOCTH yCAOBHH
dopMupoBaHHS MaKCHMAJbHHX pACXOAOB BOAH. IJTO 3HAYUT, 4TO
06a GacceliHa HaxOxsITCA B OAHOM H TOM Ke NPHpPOAHOM pakome,
HMEOT G/1M3KHe BEJHUHHB CHET034ACOB MNH XAPAKTEPHCTHKH AO-
XKHeH, XapaKTePUCTHKH O3epHOCTH, 3a60J0UeHHOCTH, 3aJeCeHHOCTH
1 pesnbea; OTHOLIeHHe Miou{afefll HX BOROCOOPOB He AOMXKHO Mpe-
BolIATE MATH npH. F > 1000 x#2 u pecatu npu F<C1000 xm2

2. 32 nepnon OAHOBPEeMeHHLIX HAOMIONEeHHH A JieT B PACHUETHOM
CTBOpE ¥ Ha NpeanosaraeMulX ofHOH-IBYX PeKax-aHaJorax cTpoAaTcs
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COBMEIIEHHBlE XPOHOIQTHUCCKHe TpaduKkn KOgebanuilt MaxkCHMajb-
HplXx pAacXoioB MmO ropaM. Ecnn atu xoneGaHus 10O pacyeTHOMY
CTBOPY M aH4J0raM SIBASIOTCA CHHXPOHHBIMH, TO IpeANOYTeHHe OT-
lnaeTcs peKe HaM cTBOpPY ¢ GoJee NPOAOIKHTEIbHBIMH HabJofe-
HHAMH.

3. Ilo BuiGpaHHOMY auajory ¢ JJMHHBIM pAAOM HaOJIHOAeHHH
3a rogbl MapajaneapHblx HaGnwaeHU CTpoMTCA TpadHK CBA3H
MeKy 0JHOBPEMEHHO HAOMMASHHEIMH MAKCHMAJIbHBIMH pacXofaMu
Uepe3 LEeHTP TAKECTH TOUCK IPOBOAHTCA JHHHA CBA3H, YTOJI KOTO-
poit OpHeHTHpyeTCA HA TOYKM OOJBIIMX H MAanblX 3HAYEeHWH pac-
X010B.

Ces3b cyMTaeTCs YIOBJETBOPHTENbHOH M NpHHHMAeTcl B Kaue-
CTBE pacueTHOH, €CNU OTKJOHeHHe OCHOBHOH Macchl TOYeK OT cpef-
Hefl JAWHHAH cBSI3H He npesbliaer 10—156% u xosdduumenT kKoppe-
NAIUHA COOTBETCTBEHHBIX 3HAUEHHA MAKCHMAIbHEIX PACX00B pacuer-
HOro cTBOpa W anajgora He Mexee 0,8. Xopomue pesysnbraThl Npuse-
ACHHS TOJYyYaroTcA B TOM c/aydde, ecJH TOUKH PABHOMEpHO pacipe-
LeJIAoTed 10 Beell aMIVIUTyAe KogqeOaHUA PacXof0oB 32 COBMECTHBIN
NepHon HaOMOAeHHH, H TeM $0Jee XOpOIIEH, ec/JH 3Ta AMILIHUTYIa
OaH3Ka K MHOroJeTHeH. KoshgpHuHeHT KoppensiuHH 7 BHIUHCAAETCH
no gopmyJe (3.9).

ITonp3ydch rpahMKoM CBSI3M MaKCHMaJ/JbHBIX pacXOMOB pacuer-
HOTO CTBOpPa M OINOPHOTO CTBOpA-aHAJ0Ta H HMes mapamerphbl KpH-
Boil o0eCneueHHOCTH MAaKCHMasnbHOTO CTOKd B ONOpPHOM IYyHKTe,
YCTAHARJHBAIOTCSL MHOTOJIETHHE 3HAYeHHS IIAPAMeTPOB KPHBOH
o6ecneveHHOCTH  MAKCHMAaJbHEIX  PacXofoB AN pPAacyeTHOTO
cTBOpA.

3nayenue cpeHero MHOrOJeTHer0 MaKCHMaJBbHOTO pacxoga Mo-
KeT ObITh ycranosseHo no dopmysaam (3.13)—(3.16), a ko3bdu-
IHeHTa BapHaumm—no GopmynaMm (4.14)—(4.17). Bce Tpu napa-
MeTpa MOryT OBITh NpHBEJIeHBLI K MHOTOJETHeMy IEPHOLY ORHOBpe-
MeHHO Tpado-aHaJHTHUECKUM CI0COBOM.

Cornacuo CH u IT IT—H. 7-65, mpusesenre napamerpos KpHsoi
oBecrneyeHHOCTH MaKCHMAAbHBIX PACX0A0B K MHOTONETHeMY NepHOIY
npoussonutcs no dopmynam (3.16) u (4.14). Ecau 3aBHCHMOCTB,
HcnoJib3yeMast g1 NpHBeJeHUsT NapaMeTpoB PAlNa MaKCHMAJIbHBIX
PACXOMOB BOJALI K MHOTOJIETHHM 3HAaYeHHAM, NpubamKaercd K GpyHK-
IHOHAJbHOH, monycKaercsl NpHMeHeHHe rpaduyeckoro npuema npu-
BeeHHS.

Hng yueGHBIX Henelt MOXKHO PEKOMEHJOBATH YAJHHEHHe DA
HaOJII0IeHHH B PACYETHOM CTBope. B 3TOM clyuae, N0Jb3ysICh Tpa-
GHKOM CBf3H, BOCCTAHABJHBAIOTCA MAKCHMyMbl 34 BCe NpONyUIeH-
HBIC TOABI, 4 0BmUit paa M3 HAOMIOJAeHHLIX H BOCCTAHOBJICHHHIX pac-
Xon08 coctaBaser N JeT, paBublil yucay Jer HaOmomeHHll B cTBOpE
peKH-aHaJaora.

3arteM NO yAJHHEHHOMY DPSIAY BLIUHC/ISIOTCS MHOTONETHHE 3HA-

yeHHS Qmax, Cov, Cs ¥ CTPOHTCA KPHBAS 0feCleyeHHOCTH.
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Manoxennble BHe CHOCOOH NpPHBeACHHS NApaMeTpOB KPHBLIX
ofGecreyeHHOCTH K MHOTOJIETHHM 3HAYEHHMAM OGBIUHO JAIOT XOPOIIHe
pe3yJIbTATH M NPHMEHHMLl B OTHOWICHHH MAKCHMAJbHBIX PacXojoB
H CJIOEB BeCEHHEI'0 MOJ0BOAbA.

Uto xKe KacaeTc MaxkCHMAaJbHBIX PACX0A0B H CJ0OEB JIHBHEBLIX
H JOXKJAEBHX NaBOAKOB, TO YAOBJAETBOpPHTeNdbiible CBA3X MeXKIYy HX
XapaKTepUCTHKAMH Jaxe JJI5 cOCefHHX 0accefiHOB, CXOIHLIX MeKLY
co6of no (pu3uKo-reorpauuecKMM YCJIOBHAM, KaK IIpPaBUJIO, OTCYT-
cTBytoT. OQObsACHSIETCA 3TO TeM, 4TO JHBHH W JIHBHeBHle NOMKIH Ha
fompwell yactu teppuropuu Coserckoro Cor3a BBINALAT OTAE/b-
HBIME «IIATHAMH», HE PABHOMEPHO opolIast naKe OTHOCHTE/JbHO Ma-
Jble CMeXHble BoXoCOOpbl. B ¢BA3H ¢ 3THM NpUBeJCHHE 11apAMeTPOB

Qmax, #, C, Cs JHBHEBBIX M JOXKAEBLIX NAaBOAKOB K MHOTOJIETHEMY
nepuoxy HaGAOeHHI 0OBIYHO He IPOU3BOJUTCS.

Hckmouennem aBasitotes pekd JlanbHero Boctoxa # B HekoTo-
puix cayuasix peku [Ipubantuku u Cepepo-3anaga ETC, ruxe jsus-
HeBble ¥ O6JOXKHbIe KOXKAH OXHOBPDeMEHHO 0pPOLIAT GoJblIHe Tep-
PUTODHH H CBSI3b MeX/Iy XapakTepUCTHKAMH MNaBOJKOB COCENHHX
BOAOCOOPOB HMEET MECTO.

Ilpn oTcyTcTBHUN HaOUIIOCHHR HAJ MAKCHMAJBHBEIMH PacXojaMy,
a TaKXe NPH OrPaHUYEHHBIX Psfax HabuwneHHH, HexOCTATOUHEIX
I IPUBEIEHHST HX K MHOTOJeTHEMY TepHOLY, MAKCHMAJbHBEIX pPac-
X0JIOB BOJDBI BECEHHETO TOJOBOAbLST H AOKAEBLIX 1ABOJKOB PACCUUTHI-
BaloTCSl KOCBeHHBIMH MeTofaMu. DopMmynabl onpefeseHHs MakCu-
MaJbHbIX PACXOJO0B 3ajaHHBIX c6ecieueHHOCcTed cofepxar obeclie-
yeHHLIe 3HAUCHHA OCHOBHBIX TaBojikKooOpasyolux ¢akTopos (napa-
MeTpOoB) H jendsiTcsi Ha (POpMyJbl HJIM MeTOJBl pacyeTa MakCHMAJb-
HBIX PACX0J0B BeCCHHHX NOJIOBOJHI H MAaKCHMAJBHBIX pPacXodoB
IOXKACBBEIX MTABOAKOB.

[Ipunep 7.3. B oToM npHMepe, 3aHMCTBOBAHHOM H3 METOZHUECKHX DEKOMeHJa-
unl K COCTaBJEHWIO crnpaBoudyika fo Boamsim pecypcam CCCP, suim 7, w. i,
paccMOTPHM NpKBeleHHe MapaMeTPoOB KPHBHX OOeCNeueHHOCTH €105 M MaKCHMalls-
HbIX PACKXOROB LECEHHEro MOJNOBO;bS KOPOTKOTO psiga K HOPMe rpado-aHajuTHie-
ckuM MerogoM I'. A. Anckceena.

IMopsanok npusBefenus pacCMOTPHUM Ha 7npHMepe p. BoaoxGet y A. Boaox6st
(F=1200 £M2) ¢ ROPOTKUM PSIACM HAGJIIOZEHMUH.

B xayectse awaJora npuunMaercst p. TuxBumka y c. Fopeayxu (F=2200 xm?)
¢ psiAoM HaGmioJZenufi 78 Jer, KoTopast SIBJAAeTCHd OROPHBIM NYHKTOM B JLaHHOM
panosne.

Pewerne nocTaBJeHHON 3afaun 3ak/I0Yaercs B CJAEAYIOMEM:

I. 3a rozn ozHOBpeMeHHbIX HaG/ofeHH#i wa p. BoaoxkGe y . BosoxGar
H B OHOpPHOM TymkTe Ha p. TuxBHHKe y c¢. [openyxm crpourest rpaduk cpsizn
CJI0ST CTOKA BeceHHero moJioBofes (pue. 7.4). Ha rpaduk HanocATcs paHHbE COOT-
BETCTBEHHBIX €T H PaBHOOOecHeueHHBe BeaudHub caosi. ! CBA3b AOCTAT0YHO TEC-
jlasi 1 MOZKeT OLITb IIPHHSITA B KaueCTBE PacHeTHOI.

! Henonszopanne CBA3H paBHOOGECTICUCHHBIX BEIHUMH BO3MOZKHO IPH HaJIWYHH
MEXKIY HHMH OOLIMHON KOPPEISITHBHOM CBf3M, XapakTepH3yeMOl BenuiMHON KO3d-
tdunuenTta Koppeasiyux nopsixa 0,7—0,8.
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2. Mo matepuasam HadMIOIEHHI B OHOPHOM NYHKTIC CTPOMTCH MHOTOJETHAS
KpuBan o0ecneueHHoOCTH CJA0a CToKa BeceHpero nosonofba (puc, 7.5). JOag ee
HOCTPOEHHs1 3HAuenus ciof h XPoHOJOTHYECKOTo pfja HabJoJEHHH MepenuchLBa-
1otca B yOuBawileM nopsiaxe @ o dopMyae (29) onpeneaserca obecrmenemiocTs
Pm K&K10TO WwileHa psajfa. Benuuuusl A M pm HaloCATCA HA KIETYATKY BepoaTHo-
cTell M 7o HX TOYKaM OPOBOAMTCA CTIaxKEHHAH IMIUPHUSCKAs KpHuBas obecneucH-
HOCTH, HaMAYYIIUM 00pa3oM oTBedaromiasi HabIoIEHHBIM JAHHbIM.
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Puc. 74. Tpaduk cBf3W ciaod cToKa BeceHHero
noJoBoibs p. Tuxeuuku y c. Topeayxu u p. Bo-
JOKOB ¥ 1. BonoXKGHL

/ — gaHHBIC COOTBETCTBEHHBIX JET, [ — paBHoofecnedeH-
Hble BeJHYHHBIL

3. C kpuBofl ofecricucHiiocTH (cM. pHC. 7.5) CHHMAIOTCS TPH XapaKTepHbie
opauHaThi Agy 5 Psp  Rosq, — sHaueHnn caos 5, 50 n 95%-moit obecneyennocti
onopHoro nyHkra. Ou coorseTcTBeHHo paBubl 186, 120 u 73 mm.

4. Mo Bennuuuam /54, 1h5o%,h95% ONOPHOTO TIYHKTa € rpaduxa CBI3H (oM
puc. 7.4) cuumatores ciod crtoka p. BomoxGei y n. Bonom6el Tex e ofecleued-
neerell. Oun papner figy =240 Ma, hsgy =152 ma u hgsy =95 aa.

5. Tlo noayuensbiM ONOPHBIM OpjHHATAM 108 cTOKa p. BomoxGul v A. Bo-

J0KObl BBIUHCAAIOTCS ITapaMeTpPL! KPHBOH ofecneueHHocTd cnos cToka k, C, u C,
npHBegeHHbIe K MIOToneTHEMy HepHony. BeiuHeaenns npousBopsites mo GopMmy.iast
(4.10)— (4.13).

6. Tlo pany HenocpencTBeHHLIX Habaofernit ua p. Bosoxbe y A. BosoxOoi
CTPOUTCA rpaHK €BA3H DPABHOOOECHEUeHHbIX BEJIHUYHH CJIO0A CTOKA M MaKCHMalb-
HbIX CPOUHBIX PACXOXOB BoJbt (puc. 7.6).

7. C noMowpio rpaduxa cea3y (puc. 7.6) CHMMAIOTCS MaKCHMajbHBle pac-
xozb 5, 50 1 95%-H0i obecnedeHHOCTH, COOTBETCTRYIOLINE c10AM Tex ke ofecre-
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Puc. 7.5. Muorosetiisin KprBas OOeCHEYEHHOCTH CJAOS CTOKA BECEHHETD 110J10-

BoAb#A B Oaccefine p. Tuxsuukn y c. Topenyxn M uCHOAB30BaHHE ee 05 NpPH-

BCJCHHA K MHOFOJETHCMY HepHoady caos, Cp u Cs IPH KOPOTKHX psigax uab.io-
Aenuit rpado-anaJHTHIECKHM METOAOM MO TPEM TOYKAM.

Puc. 7.6. Tpadrks CBA3H MaKCHMMaJAbHLIX CPOYHBIX
PacxoJ0B BOJAB €O CJOEM CTOKA BECEHHEro M0JI0-

BOAbst p. BoaoxkGer y 1. Bomox6or.

! — naHHble COOTBETCTBEHHBIX JeT, Z-— paBrooGecHeueHHbIE

BeJHUHHBI.



veugocteit, OHHM  moayweunt paBHbIMI: Q59, =188 wm3/cex, Qsoy, =116 m¥/cex
u Qoz9, =48 m3/ cex.

8. [To nogyuyerHnM TpeM XapaKTepHLIM ODIHHATAM, NOAB3IYAcH HopiyraMu
(4.10)—(4.13), BrlyHCaAIOTCH MHOTONETHHe NapaMeTphl KPHBOH 00ecrneueHHOCTH

MAaKCHMa IbHBIX Pacx0[0B BOASI BECEHHEIO TM0J0BoAhd Qmax, Co u Cs p. Bo10xOH
y 1. Boaom6er.

BhlumcaepHpie TakHM 0Gpa3OM MHOIOJETiHe mapaMeTpht KPHBBHIX ofecreded-
HOCTH ¢J10% CTOKA W MAKCHMABHBIX PacxojloB BOIbl BeCeHHero J0.10BCIbA p. Bo-
N0K6Bt y A BomoxObl paBHBL:

1) no ciow croka =157 un, C,=0,29, Cs=0,75;
2) Mo MaxCHMadbHBIM pacxofaM Qmax=117 #¥/cex, C,=0,36, C;=0,10.

§ 7.3. POPMYJIbl MAKCHMAJIBHOTO CTOKA

Ha 6oabuiux u cpefHHx pekax Goabureil yactu TeppHropun Co-
Betckoro Col3a BeceHHee IOJOBOAbe IpeBblllaeT f0kKAeBble TNa-
BOJKH, TO3TOMY BBIUHCASIOTCH MAKCHMAJIbHBEIE PACXOABl TAJBIX BOX.
Ha mananix Bogotokax, F<C100+200 xx, a B 0TAe/bHBIX paiioHAX H
Ha 60JbLIUX peKaX 3TH PAcXolbl yCTyNalT MakCHMyMaM 10X J1eBbixX
NaBOJKOB, KOTOPHE 37ech SBISIOTCH DacueTHbiMu. [losTomy npak-
THYECKHI HHTepeC K A0XKAEeBBHIM [1aBOJKaM He MeHbLIHH, a iph CTpOHU-
TeJBCTBC Ke/Je3HBIX W aBTOMOOHJBHBIX JOPOT AaxKe O0/bHINI, deM
K BeCeHHeMY I10JI0BOJbIO. Kpome TOTO, HYXKHO yYecTb, UTO ZaiHBIX
HAB/1101eHUll Hal MAKCHMAJbHBEIMH PAacX0JaMH Z0MKIEBbIX NaBOIKOB
OUYeHb MaJIo, 2 HAa MaJablX BOIOTOKAX MHOTHX DPailoHOB OHH NPaKTH-
geckHd OTCYTCTBYIOT. HacTo KauecTBO STHUX JAHHBIX HH3KOE, TaK Kak
MTHOBEHHBIE MaKCHMyMBI OBICTPO NPOXOASIUHX JUBHEBBIX H I0OMKAL-
BLIX IIaBOJKOB He Bcerpa GHKCHPYIOTCA npH HaOMoaeHHAX B 00bIU-
HBlE CPOKH.

Ilpeobnajamtiee GOJbUIHHCTBO BOZOMPONYCKHEIX H B0J0COpOC-
HBIX COOPYXKEeHHUH MPOEKTHPYETCT H CTPOUTCH HA PeKaX M MaJblX BO-
JIOTOKAX, He U3YUCHHBIX B OTHOLIEHHI MAaKCHUMaJbHOro croka. kB tex
clydasiX, KOrga NPOeKTHPYeTCs COOpy:KeHHe Ha H3YyYeHHOfi pCKe,
CTBOp €ro, Kak IpPaBHJI0, He COBNAJZAeT CO CTBOPOM HAOMI0IEHHIL.
TlosToMy pacueTsl MakKCHMAJAbHLIX PacX0l0B BOJABL YAlle BCEro BhHi-
NOJHAIOTCH NPH OTCYTCTBHHU THAPOMETPHYECKHX HAO/JMIOAEHHA HAT
MaKCHMaJbHBIM CTOKOM N0 JOpMyJ1aM HJIH 10 aHaJjoraM.

MaccoBoe CTPOHTEBLCTBO THAPOTEXHHUECKHX COODYIKEHIH, 0Co-
GEHHO MOCTOBBIX NMEPEX0N0B Ha peKaX H MaJbiX BOJOTOKAX B MepHON
PEKOHCTPYKUHH M OyPHOro pPa3BUTHSI HAPOJHOLO X03sHcTBA Halled
CTpaHbl, cnocoGcTBOBANO LWIHPOKUM HCcaef0BaHHAM GOPMHPOBaHHS
M pa3paboTKe KOCBEHHBIX METOMOB pacyeTa MakKCHMAJbHOTO CTOKa
BECCHHEIO 11010BObA i JOXK/CBBIX TaBOAKOR.

B HacTosiurce BpeMs HMeercsl GOJIbLIOE KOJHUECTBO TEOPHUil pac-
Yera TMaBoJ0YHOr0 CTOKA, MCTOI0B H (opMyJ, UTO 0OBACHARTCH Ha-
YYHLIM HMHTEPECOM M TNPAKTHYECKOH BaKHOCTLIO 3TOH mpob.iaeMsl.

Cpenu MHoxKecTBa (opMyJa pacuera MAKCHMAJILHBIX Pacxoi10B
TaIBIX H MOMAEBBIX BOJ LWIHPOKYI H3BCCTHOCTDL NOJYIHIH GOPMYJIbI
O. U. Kouepura, JI. JI. Cokomnosckoro, M. H. TIlportoabsxoxosa,
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I'. A. AaexceeBa, A. B. Oruesckxoro, B. M. Moxasika, M. ®. Cpué6-
nwora, K. TI. Bockpecenckoro, A. H. Begaunn, E. B. boaxakosa
1 H. H. Yeronaesa, 1. M. lllepemerseBa u 1p. Muorde Gopmy.Thl
HOCSIT perHOHaJbHBI Xapakrep H NPUMeHHUMbI IS OTACABHBIX paii-
OHOB.

Hapsiny ¢ aBTopckuMu dopmynamu HMmeioTcss oQHIHANBHBE Be-
JIOMCTBEeHHBIe MHCTPYKIIHH, PYKOBOJCTBA W YKAa3aHHUSl IJA PacyeTos
MAKCHMAJBHOTO CTOKA, KOTOphle SIBASIOTCA 06S3aTeNbHBIMU IpH
omnpescieHdy Pa3MepOB MOCTOB M APYTHX BOJIONPONYCKHHEIX HJH BO-
nocOPOCHBIX OTBepcTHi. [IpuMepomM TakuX HOPDMATHBHBIX AOKyMeH-
TOB MOTYT CAYXKHTh; «IMHCTpyKUMS IO pacyeTy cTokKa Manmix Oac-
ceiftnos» (BCH 63-61), yrsepxKienHas MuuucrepcrsoM TpaHCIOpPT-
HOTO cTpouTenncTBa ¥ Munucrepersom nyreét coobienns (1962 r.),
IpuMeHseMast TIpH TIPOEKTHPOBAHHH BOAONPONYCKHLIX COOpYKeHHI
Ha KeJe3HblX B ABTOMOOHJIBHBIX goporaX; «PacucTHeie HOpPMBI TipH
NPOEKTHPOBAHUH OCYHINTEIhHBIX CHCTEM B IIEHTPAJLHOH YacTH He-
yepuoseMHO# mosocel PCOCP» Pocrunposoaxesa (1958 r.); «¥Yxa-
3aHNA TIO OMpege/eHHi0 PaCcUCTHRIX MAKCHMAaJbHAIX PACXOI0B TAMBIX
BOJ [PH OTCYTCTBHH HJH HeZOCTATOYHOCTH PHAPOMETPHUecKHX Iia-
6monenuit» (CH 356-66), paspaGoratinple I'ocynrapcTBeHHAIM THAPO-
JOTHYECKHM HHCTHTYTOM H yTBeDXKAeHnubie [OCYynapCcTBEHHRIM KOMH-
tetom Cosera Munucrpos CCCP no fenam ctpoutenncrsa (1966 r.).

ToyxHocTh MAKCHMYMOB, BRIUACHEHHBIX 10 TOH WM HHOH QoOpMyie
I MCTOTY, 3aBHCHT IPCXKJAe BCere OT HAACHKHOCTH OOOCHOBAHHUS
T1aBHBIX pacueTHhIX MapaMeTPOB HATYPHBIMH AAHHRIMH U TOUHOCTH
3THX JQHHBIX, 4 TaKXKe BO3MOXKHOCTH KODpPEKTHPOBAHHSI mapamert-
pPOB 1o Mepe yBeJuueHHs] 00beMa MaTepHanoB HaOMWIeHHST HaT
MAKCHUMaIbHBIM CTOKOM. JTO OUeHh BaXHOe TpefoBalie K pacuer-
HbIM OpMyJdaM YUHTHIBaeTcsl IPH BrIGOpe TOH UM MHOH H3 HUX MU
HOCTPOEHIU HOBOH AMSl peuieHHs NpakTHueckux 3anad. Hanpumep,
unpoxo u3pectHas Qopmyaa JI. M. Kouepuna anst pacuera Maxcu-
MaJbHOTO CTOKAa BeCEHHEro IOJOBOALS B CBOE BPeMs YCTYOHIA Me-
cro dopmyae [. JI. Cokoa0BCKOTO, KOTOpas sBJAsETCH AafbilefinumM
pa3BuTHEM W ycoBepllieHCcTBOBaHHeM (Gopmynbi KouepHha raaBHHIM
06pa3oM INOTOMY, UTO TapaMeTphl IepBOH 000cHOBaHbl HabJawne-
ausMi B 120 crBopax, a Bropo#t — B 280 crBopax pek Esponelickoit
yacty CCCP. Ilpu cocraBnennn rexuuueckux ykasanuit (CH 356-66),
koTophle 3amenuan ¢dopmyny Cokonosckoro, I'TU ucnons3oBans
IHApPOMETpPHUECKHe faHHBle yxe B 1587 cTBOpax pek TOM XKe TeppH-
TOpHH, B TOM UHCIE TMO 76 CTBOpAaM CTOKOBHIX craniuil. ¥ tem He
MeHee 1151 YTOYHCHHSA [1apaMeTpoB pacueTHOH ¢GOpMyJbl 3TH yKasa-
HHS He UCKIHYalT HeOOX0JHMOCTD UCIOIp30BAHNS JOMOJHHTCALHBIX
MaTepHa.10B KPaTKOBpeMellllnlX HaOMWOIeHHH, Pe3yanrTaTOB Npcauie-
CTBYIOLLIIX HCCNENOBAHUA U AAHHDIX MO MeTKAM BRICOKHX BOJ, & TakK-
Ke MPOM3BOICTBA TO.1€BHIX T'HAPOJIOTHUCCKHX HCCIeTOBAHHH.

BropriMm He 'Mence BaXXHBIM TpeDoBanHeM, IMPeAbABIIECMbBIM
K pacueTHEIM (opMy.1aM, siBASeTCS TIPOCTOTA CaMOR (OPMyJH U Mme-
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rofoB oOmpefedeHusi ee napamerpos. Hampumep, ussectHasi dop-
myiaa HTK HKIIC 1928 r., naxe npu oyeHb c1a6oil 060OCHOBAHHO-
CTH ee OCHOBHOTO mapameTpa o, AJHTEbHOe BPeMs IpHMeHANACh
Ha MpakTHKe U B GOMBUIMHCTBE CJAYYaeB AaBana YAOBJICTBOPHTENb-
Hble pe3yqbTaTh 6jarozaps cBoefl mpocrore, He cojeAcTBoBaBLIEN
HaKollJieHHo oH60K. KpoMe TOro, IpH HeH3GeXKHOH cxeMaTH3alWun
CJ0KHOTO NMPUHPOAHOTO Ipolecca pacyeTHele QOPMYJabl U HX Napa-
MeTpbl JOJKHBl YUHTHIBATH OCHOBHBIE (DAKTOPLI (POPMHUPOBAHUA Ia-
BOAKOB W MAKCHMAaJIbHBEIX PacX0/0B.

OJHAKO HYXKHO HMeTb B BHIY, 4TO NpH BceX Os1aronpHATHRIX 06-
CTOSATCJBCTBAX TOYHOCTH MAKCHMYMOB, BEIYHC/CHHBIX O QopMmysaaM,
He MOMKeT OBITb BHIIIC TOYHOCTH FHAPOMETPHYECKHX MaTepHaJ0B MO
MAKCHMaJbHBIM pacxozam, KoTopas He Bcerga ObHBACT 10CTATOYHOM,

Bce dopMyabl MakcuMaJbHBIX PAcXQO0B BeCEHHUX IMOJOBOIHN H
JOMKACBBIX MAaBOAKOB OOBIUHO [Ae1ATCA HA TPU TPYIIIHL:

1) penykuuouHble QopMyabl, oTpaxaiolHe yOnBaHHe (peiyk-
LHI0) MOAYJS MaKCUMAaJbHOIO CTOKA C BO3pacTaHHeM ILIOLLAIH BO-
pocbopa HaU BpeMend aobceranus,

2) ¢opmynbl, OCHOBAHHBle Ha YObIBaHWM (pelyKUHH) MaKCH-
ManbHOl MHTEHCHBHOCTH AOXKIAA C YReJHYeHHeM HHTepBa’ga ocpel-
HEeHWsI, 11 GOPMYJIbl TpeaeabHoll HHTeHCHBHOCTH CTOKA;

3) obbeMHBle GOPMYJEBI, BHIpAXKAWILHE MAKCHMAJbHBI PacXol
B 3dBHCHMOCTHM OT 00beMa WM CJAOf, NPOAOJIKUTEIBHOCTH # [CO-
MeTpuyeckoi (popmel NaBoaka.

Penyxuvonnsie ¢opmyasl u dopmyasl NnpenenbHoOll WHTEHCHBHO-
CTH ABJAIOTCA OXHO(A30BBIMY, TAK KaK OHH OCBEINAIOT TOJIBKO OIHY
a3y nmaBoaka — MaKCUMaJbHbIH PACXOL,

O6nbemuble GopMyJIH CTaBAT cBoell 3ajauell yYUTHIBATL Bech XOJ
maBojka H ero oO6bem. [uaporpad cXxemaTHsHpyeTcs MO 3afaHHOI
reometrpHueckoil gurype. Pedykuus MaKcHMaJbHOro MOAY.Is Y4H-
THBAeTCA UMH B HESBHOM BHJIC 4epe3 MPOIOJIKHUTEIbHOCTL Ta-
BOJIKA WJIH MOJIOBOABS.

Otnenpaple GopMy.Ibl 3aHUMAIOT MPOMEKYTOUHOE MOJIOKEHHC.

HecMmoTpsi Ha BHelmHHC pa3JduHA, 4 HHOTAA U YCJAOBHOCTH eJIC-
HHs, GOJBIIHHCTBO (HOPMYsa MAKCHMAaJbHBIX PpacXofoB NyTeéM HC-
CJOKHBEIX MaTeMATHYECKUX AeficTBull IpeobpasyioTca oQHa B APYryic
U B3aUMHO 3aMelsifoTcs. Pasnuune MX 3akaoyaercs TJIABHHIM 06pa-
30M B cnocofax onmpegeseHHA pacueTHHX I1apaMeTpoB M YUETE CTO-
Koo6pasyriux $hakTopos.

IIpeobaagariee GoapunicTBo HOpPMYJa MaKCHMAaJbHBIX PaCXo-
JIOB JOXK/EBLIX NaBOAKOB M BeCeHHHUX MOJOROAMI MOJYyUEeHO U3 LIH-
POKO H3BECTHOH TeHeTHYecKoH (POPMYJEl CTOKA, KOTOpas OCHOBAaHA
Ha CYMMMDOBAHHUH NPHTOKA 3JicMeHTapHbIX 06DLeMOB (PacxoioB)
BOALI B Mpolecce WX GopmMHpoOBaHMS HA pa3IHUHBIX yacTsx Oac-
cefina u poberanusi K 3amblKamuemy creopy. 'cHernueckas dop-
MYJa OCHOBaHa Ha TeODHH HM30XPOH W OTpaxKaeT OGIHIE Tpolecc
bopMHpOBAHKSA MABOAKOB MpY BHINAZEHUM I0XKIeHl W cHeroTasHHH,
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4TO NIO3BOJSIET y4ecThb XOJ OCAJKOB HJH BOIOOTAAUH, a TaKkKC He-
KOTOpble HIAMBHAYAJbHbIE OCOOEHHOCTH PCUHBEIX OacCefiHNB d 1OJY-
YdTh Becb rujpoipad masoxka. ¥3 Hee ClIeIYIOT Te OCHOBHBIE NpHH-
OMNEl M 3aBHCHMOCTH, KOTODBI€ JleKaT B OCHOBE IIOCTPOEHHS pac-
4eTHRIX QOpPMYa MAKCHMAJMbHEIX pacXOA0B ¥ HMHTEHCHBHOCTH OCAI-
koB. [loatowy mnpemxie uem nepefiTd K H3JOKEHHIO pPACYETHRIX
dopMYya H NPAKTHYECKOMY NOJb30BAHUKO UMM, TO3HAKOMHMCS C Te-
HCTHYeCKOH (opMyJ/0#l CTOKA M TeMHd BayKHbIMU BBIBOZAMH, KOTOpbIE
BLITCKAIOT U3 Hee [ pacycTa MAKCHMAJBHOTO CTOKA U HHTEICHB-
HOCTH J0XKJeil Ui BOLOOTIAYH.

1. Ilycth umeerca XO04 NOXKAS WM CHETOTAstHHA NPOAOJIKHTEIb-
HOCTBIO fp M OOLIMM CJOEM X MM 334 BbI4eTOM IOTepb BOABI Ha HH-
GUABTPALHIO B NOYBY H aKKYMY.JISHIHKO B MHKpoOpesbede, T. e. A01
MHTCHCHBHOCTH BOJOOTAauM c 6acceitha (pHc. 7.7 a). DTOT H0KIb
OJJHHAKOBO OpOLIACT TPH PAAOM PACHOJIOKEHHBIX PeyHHX OaccefiHa
pasubIx pazmepoB (puc. 7.7 8).

2. 3agajguMcsl pacueTHOH CKOPOCThbIO ¥ M/CeK, OAMHAKOBOH A.15
PYCJa0BOI # CKJIOHOBOH PY4edKOBOH ceTH H NOCTOSHHOH BO BPeMCHHU
(B TeueHde GOPMHPOBAHHUS TABOAKA),

3. ¥YcrauoBuB JJHHY BOZOTOKOB L xa (0T HaHGOJee yaaleHHOf
gacTn GaccefiHa 10 3aMBIKAKOLLEr0 CTBOPA), BBIYUCIUM IS5 KaXKA0TO
13 HuX olmiee BpeMs po6Geranus (B yacaX, CyTKax):

L Ly L

- - -
M= ) v’ "3 v

2

4. B coOTBeTCTBUH C TNPOJIOJIKHTEIbHOCTHIO T4, To, T3 3aJaJUMCH
pacyeTHBIM HHTepBa.JIOM BpeMend To= 10, 20, 30, 60 mun., 2—12 yac,,
B KOHLE KOTOPOro KaKAblii pa3 u3MepsaeTcs (BBIYHC/ISETCS) B 3a-
MBIKAILLEeM CTBOpe pacxoi Boabl @4, Q2 H T. 1.

5. Ilo pacyerHoMy HMHTepBasny BpeMeHd T, NMePecTpOMM Tpaduk
Xoja BOZOOTIAa4Yd B BiAe CTo04aToii AHarpaMMbl CO CJI0eM BO.10-
otgaud Ay MM B TepBDLIM HHTepBAJ, hp MM BO BTOpPOM M T. 4. (CM.
puc. 7,7 a).

6. [To umerowlUMcst To M U BBIUUCIIM pacyeTHYIO AJUHY [o=
—=UTo KM.

7. Haunnas oT pacueTHOro CTBOpa Kaxzaoro Oacceiina, BBCPX 1i0
Beell rHpporpaduueckoll ceTH M CKJIOHAM OTKJajabBaeM lo M QuKCH-
pyem touku 1, 2, 3 B T. 1., paBHOyAajeHHble OT 32MBIKAKOUIETO
CTBOpA MO BpeMeHu Joberauus To, 2to, 3To H T. A uad lo, 20y, 3l
H T. ., 4epe3 KOTOphIC IIPOBOJIUM CIIOUIHBle JHAUH. JIMHUH Takux
TOYEeK, T. e. TOYEK, paBHOYAAJICHHBIX OT 3aMbIKAINICrO CTBOpA IO
BpeMeHH Jo6eraHusi, Ha3bBAKTCA H30XNPOHAMH cTOKa (M.
puc. 7.7 8). Paccrosinye MeX1y CMeXHbIMH H30XpOHaMH paBHO [o.

WaBecTHO, 4TO CTeKaHHe BOABI CO CKJIOHOB IIPOUCXOAHT IO MeJ-
KONl BecbMa M3BHMCTON pydcfiKOBOH ceTH, He TpeJCTaBJaeHHOH Ha
Kaprax. [1o3T0My Npu NoCTPOeHHH H30XPOH OyIeM CUATATh, YTO CTeKa-
HHe BOJBI CO CKJIOHOB B GJlKaillllee pycao NPOHCXOAMT IO JHHHSIN
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Puc. 7.7. CxeMa dopMHpOBaHHs HAaBOIKOB NPH PasHBIX COOTHOLIEHMAX T H Iy

a —rpadHK Xoma o0CagKoB; & - 3aBHCHMOCTh 71;=f(1;); 8 — peuyHble GaccelHbl

(/, 2, 3) pa3HBIX Pa3Mepos C H30XPOHAMH, & — rpadMKH pachnpefeleHHs nJuotlapeit
UJHOBpEMeHHOT0 cTekawus (I, 2, 3), O — BbluHcJeHable Traporpadsl naBogKoB

(1, 2, 3) 1 — ReficTBYWOIAA Y4CTE OCAAKOB @ nOpH T<f, 2 — feficTBYowas 0iIo-
manb Fn npa t>4g.



TOKA, HCPHOEHAMKYASAPHBIM TOPH30HTAIAM. BeaeacrBue 3TOro HaxKe
NIpH NOCTOSIHHOM 3HAYEHHMH PacyeTHON CKOPOCTH, YTO ofecheudBaer
CTAalHOHAPHOCTh H30XPOH Ha faccefiHe, Pa3MeILaloTCsi OHM He Bee-
rga MpocTo — [id PYCa0BON CeTH OHH 00pasyloT BLINYKJAOCTH, HA 4Ya-
CTHEIX BOAOpPA3Aeaax — BOPHYTOCTH W.JH pPa3pEIBbL

8. CnnandMeTpHpoBaB yyacTKd GaccefiHa, 3aKJIIOUEHHblE M1y
CMEXHbIMH M30XPOHAMH, NMOJAYUHM YaCTHBIE NJIOWLAJM MM NJOLAAN
0JIHOBPEMEHHOTo CTeKaHHs fi, f2, fs u T. 1. B kM2 [lo uX 3HayeHnsAM

MJIYM OTHOIIEHHIM T’ rae F— o6was naouaib faHHoro 6acceiita,

cTpoaTcs rpaduKd pacnpepeseHud Naomaxell 01HOBPEMEHHOrO CTe-
kanusl (puc. 7.7 2).

T
O6bIuHO Tg NpUHUMAeETCs TaKHM, YTOGHI OTHOUIEHHE ——— =7 CO-

Ty
craBaano 10—20, yro B npexesax MaJabX H CpelHAX GacceilHoB I10-
CTATOYHO XOpOllo OTparKaert Npolecc cTeKaHHMd H MO3BoJAeT MOJY-
YUTb TIIaBHEIe TpadyKy pacrpeledeHus Taola el 0JHOBpeMeHHOTo
CTeKaHMUS.

Jaa yno6erBa paccyskieHuil # cOKpalleHusi ofbema 3amucell
B HALIIEM KOHKDPETHOM CJyuae NpuMeM:

a) NPOZOTKHATEILHOCTh BOL00T AUl =T,

0) BpeMs moGeranusi ¢ OacceiHoB TI=3Ts, To=3Ty 0 T3=T7Ty,
T. €. pPaCCMOTPHM Te TPHM CJAydasi COOTHOILIEHHS BpeMeHH JoGeraHiis
T ¥ NPOJOMIKUTENABHOCTH BOJLOOTAAYH fy, KOTOpHIE OOBIYHO paccMa-
TPHBAKTCA B 001lell Teopuu QOPpMUPOBAHHUS NABOIKOB M MMEIOT Me-
CTO B NPHPOLHEIX YCAOBHAX.

1-it cayuait 1y=1{; — Bpemsi Ko6eranus 1y paBHO MPOXOTHKHUTEb-
HOCTH BOJAOOTZAYH Iy

2-11 cayuafl To<T{p— BpeMs J06eraHHsi Tp MCHBIIE TPOJOMKU-
TeJLHOCTH BOZOOTAAYH fr (Mankl Gaccelin);

3-1 cayuall T3>>fp— BpeMs HNOGCTaHMA T3 OOJbUIE NPOKOJKII-
TeIBHOCTH BoJooTAaud fy (Goabnioil Gacceiiq).

s ka)ka0ro H3 3THX CayuyaeB BRIYMCISEM TeKYIHEe Pacxoibl H
THApOrpa(ul MaBOAKOB NPH NPUHATEIX YCJIOBHSAX.

-t cnyyall ty=fs=>51,— Bpems1 jgoGeranus Ty PaBHO IpO-
ROJIKHTENEHOCTH BOKOOTAAUH Iy [lepsas mopuus JoxKAs A1 paBHoO-
MEpHO opollaeT Bech 6aCCCHH, H K KOHIY IEepBOro HHTepBatda Bpe-
MEHM Tp Yepe3 3aMBIKAIOUHMI cTBOp Mpoiiner 06beM (pacXoi) BOJAL
Q1. chopmuposapmmiicss Ha nepBoi nuontatke fi. OH paBeH mpou3-
BeEHHIO cJosl BOIkl Ha muaonans @y==/uf;. O6beM BOABI OT fiy C APY-
FUX TJIONIAJOK 32 3To BpeMs NPHOIH3HTCH K CTBOPY Ha ly=u1.

B Teuenne BTOporo MHTEpBaJa BpeMEHM Ha BeCh OaccCHH BhIIA-
Aaer BTopas mopuMs ocaikoB Az, M K KOHIY 3TOTO MHTepBa.a yepes
CTBOp TpoiizeT o6beM Boabl Qo oT Ay ¢ fy M oT Ay € fo, T. €. Qo=
=hofi -+ hufo. JIpyrue siemenTapHsie o6beMsl OT Ay ¥ h MpHGILH-
3siTcl K cTBopYy Ha 2[p M Ha [y OTHOCHTEJBHO 30H (3J€MEHTapHbIX
NJIOAaJ0K) CBOEro GopMHpPOBaHUA.
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Takum 06pa3oM, TeKylide pPacXolbl BOABl Ha KOHE[ KaiKJoro
HHTEPBAJA BpPEeMeHd B 3TOM CJIydde 3anHACLIBANOTCA PaBCHCT-

BaMHu (7.9):
Q= hifys

QZihZfl_f—hle!
Q3:h3f1+h2f2+h1f3,
Qe="ryf 1+ hsfo+ hifas

Qs=hsf 1+ hafot+hyfs+ Mo fi+hifs.

OKoHYMJICS JOXKIL H C MePBOH MAONIAJKH NPOIIeSa CTOK OT Kax-
IOH ero TOPmMM, HO ellle HieT CTeKaHHe ¢ yAaJeHHBIX yacrell fac-

cefiHa u
Q6=h5f2‘f‘h4f3+h3f4+h2f5-
Q7:k5f3+k4f4+hsfs»
Qs=hs[s+ 1S5,
QQT th.'w
Qo==0, (7.9}

Ecau yacrapie ofbeMsl (pacxogbl) pa3fednM Ha HHCAG CCKYH.I
B DACUETHOM HHTepBajge BPEeMeHH Ty, TO TOJYYHM pPAacxogbl BOIbl
B OOIIENpPUHATHIX eqUHUnAX H3MepeHus (B #3/cek.). [lo BbluuCICH-
HBIM PacxonaM BOJABI CTpouTcsa THaporpad masoaka (puc. 7.70).

O6mas mpoRo/KHTENbHOCTE TakKol'o MaBoaka T cKjaajplBaeTcsd
13 obmrero BpeMeHH foberauus T U NPOAOJKHTEIbHOCTH BOLOOTAAUH
te. B namem xonkperHoM cayuae Ty=m1y +- tn= 101,

Hepeanko B suTepaType MOXKHO BCTpeTHTh BhlpaxeHne T ==1
+ts— 1 nan T=v+ {y— Ty, 4TO HeBePHO MO CJeAYIOLIUM coobpa-
XKeHusiM. UTto6bl MpHOGIH3HTL HAIIM PaACCyXIeHHS K TNPHUPOLHOMY
mpoleccy, Ty A0AXKHO ObITh BBIOpaHO OYeHb MadpM (to=At—0).
Kpome Toro, ocanku, BblllaBIide B TeyeHHe KAKOI'O-TO COM3MEPHMOrO
MHTEpBaJga BPeMeHH Ty, He MOTYT CTe4b B 3TO XKe BpCMA CO BCel
MJIOLAIKH f;; 3TO MOXKeT GbiTh TodbKo NMpH Tg—0. B pasenctsax
(7.9) cnenoBano Obi NHCATD!

A By h h h5
Q=471 Q="FFfi+F S0 Q=7 fs.

Maxcumadblibiil pacxoJ BOJAbI, KOTOPbil Hac oco6eHHO HlTepe-
cyer, Tigaydactess M3 IeHeTHYeCcKoH ¢GopMy/bl Kak HauBosqablias Be-
JHUHHA U3 TeKYIIMX pacxonos. B pasenctse (7.9) nanGosbniee 3ua-
yeHHe UMeeT (s, TaK KaK OH NpelJcTaB/]eH HaHGOJLIINM YHCAOM CJa-
raeMblX — [SITbIO ClaraeMbIMH.

Takum o6pasom, B epBoM Caydae, Koraa T=={fy, B GopMUpoBa-
HHHM MaKCHMajAbHOro pacxoja MPUIIMMAET yHacTdHe BCSA BOLOOT-
Jada WIMBeCb JOXIb U BeCcbh 0D accelH.
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2-f cayuan e < fp— BpeMs 10Geranua Ts MeHblile TIpOA0IKII-
TEIbHOCTH BOIQOT1AYN {p.

TorT Xc ACHB NMPOAOIKHTEABHOCTBIO fp==>0t; opomaer H MaJ/blil
facceiin c BpeMereM go0erauns Ta=231o.

Paccyskias, Kak ¥ 8 TepBOM cJayuae, 3aliiieM paBeHcTBa (7.10):

Ql_:hlfl’
Qz:h2f1+h[fz7
Qi=hJ -+ ISyt hfs.

Ot hy mpomea cTok co Bcero Daccefina — «KOHYMACK Gacceilny,
HO JOXKIb H CTOK MPOJOJIKAOTCA:

Q4:h4f1+/13f2+/12f3,
Qs=hsf i+ hyfo+ hsfs.

OxonYHJICH JOXKJAE, H CTOK IOCTYyIAaeT ¢ yAaJdeHHBIX dacTell Oac-
cefina:

Qafh%_f2+h4f3»
Q,=hsfs,
Qs =0. (7.10)

I1pooaKHTeNbHOCTL TAaBOAKA B 3ToM cayuae Tp=—=1s | {z=28.

Hauboabiiee 4ucao caraeMbiX B paBeHCTBax cucreMbl (7.10)
pu (Qs Qi @Q5). B XaxkjaoM M3 HHX NPUHUMAIOT yyacTHe BCe TPH
MAOWLAAKY [1, f2, 3, T. e. Becb Dacceild, HO pa3Hble MOPLUHH JOKIA.
Tak, 8 Qs yuacTsyioT hi, ho u hs; B Qi—ho, hs ¥ hyy B Q5 — A3,
hi u hs.

OueBHIHO, YTO MaKCHMaJbHbIM H3 HHUX Oymer TOT, B hOpMHpO-
BAHHK KOTOPOTO yuacTByeT HauOoJee MHTEHCHBHAT YacTb NOKAA,
npeicTaBiAeHHAss TpeMs CJAOAMH B YKa3aHHBIX TMOC/eJ0BATENbHBIX
couerauusx. Ha puc. 7.7 @ BuaHo, uto 510 hg, hs u hy 06wiedt nponRo.a-
AKHUTCJALHOCTLIO 3T,

Takum oOpasom, Bo BTOPOM c.ydae, Koraa t<fs, B GopMuposa-
HUH MAKCHMAJbHOIO pacxofa Qmay TpUHHMAeT ydydaCTHE BECh
OaccefiH H TOJBKO Y4aCTh BOAOOTIZAYHK C HandoJbel
MHTEHCHBHOCTBIO 34 TIPOJ0JAXKHUTEABHOCTh, PABHYIO BpeMeHH Aolera-
HHUS To, — ACHCTBYIONIAS YACTb JOKA.

Ecnau Bpemsa goberaHust T oueHb MaJo IO CPaBHEHMIO C MPOJLOJI-
KHTeJNbHOCTBIO BOAOOTHAUH fp(T<ty) U MOmeT ObITh MPHUHSTO pas-
HbIM PACYETHOMY HHTepBa.1y BpeMeHH Ty (T1==1o), To dopmynaa (7.10)
OyAeT HMeTb BHJ:

Q[:hxF

,=HhF
9:. L (7.10")
Q. =h F



B ¢dopmuposannu KaxJI0ro TeKyllero pacxoja B 3ITOM cayuae
NpHHUMaeT yyacTHe Bechb 6accefin F M Tekyuiad Bojgoorjada f, As,
hs, ..., hy . @opmyna (7.10") orpaxaer QopMHpoBaHHE CJIOMKHBIX

MaBOJKOB, KOTOpLIE NOBTOPSIOT XOJ BOLOOTAAUU U HAGTIOIAIOTCS HA
MaJbIX BOJTOTOKAX NPH CHErOTafHMH H KOPOTKHX JHUBHAX M Ha 00.b-
mux GaccefiHax TpH BEPTHKAAbHOI 30HAJTBHOCTM CHelOTasiHUA U
MHOTOCY TOUHBIX 0K IAX.

3-it cnyuail T3>t — BpeMs fo6eranus Tz 0oJblle IpOJOJINKH-
TeJLHOCTH BOJOOTAAYN 2.

M B 5TOM cilyuae TOT Ke J0XKJAb NMPOJONIKHTENbHOCTBIO f5=035T)
oponiaer yxke 6oJbiiofl faccefin ¢ BpeMeHeM XOGeraHMs, Kax NpH-
HATO B HALIMX pacCyKIEHUAX, Ts="7To.

Ananorugno (7.9) n (7.10) noayuum pasenctBo (7.11):

Qx - hxfx ,
Qs hof s+ hfot tiofyd Iofi b hfs.

OKOHYHJICS TOXKIb, HO HE KKOHYHJICS» OaccellH H
Q6:h5f2+h4f3+f3h4—f‘hzfs"‘r'h[fe’
Q7:h5f3+h4f4+h3fs+h2f6+fl1f7-

«KoHunics» 6acceiin i
Qs=hs/s+ hifs5+ hsfe+ Raf 7,
Qu= h5f7’

QIZZO' (7.11)

BbelgucieHHBllt B 3TOM CJydae [ABOJOK HMEET NPONOMKHTEIb-
HocTh [3=13 -} fp=121,.

Kak u Bo BropoM cayyae, B cHcreMme (7.11) HMmeercs HECKOTBKO
paBeHCTB ¢ OJHHAKOBLIM KOIHYECTBOM csjaraeMblx (B JaHHOM MNpH-
Mepe ux TpH— Qs, Qs B Q7). CozepKar OHH MO MATH Cjaraembix:
B kaxkpaoM #3 HHX y4YyacTBYIOT Bce NATE NMOpHHHA 0CafKOB, T. €. BCA
BO/I00Ta4a, HO pasHbie IJIOWAXKN: fi, ... fs; [z, .. [ 30 .0 [
T. €. He Bech Gacceifin, a TOJIbKO €ro yacTb, HPENCTABJEHHAS NATHIO
naomankaMy. Hauboabminm M3 3THX Tpex pacxomaoB Oyjaer ToT,
B (DOPMHPOBaHHM KOTOpPOTO NMPHHUMAET ydacTHe nHauboJbulas peil-
CTBYIOIIAA TJOAAb, COCTOAIIAA U3 MATH cjaraeMHX. B mamewm npu-
Mepe 3Ta JedCcTBYyoliast yacTb GaccefiHa mpexcraBieHa fi, ..., fe
(cM. puc. 7.7 8.3).

CrnepoBaTebHO, B TPeTheM caydae, Koraa t>>fz, B PopMuUpoBa-
HHM MAKCHMAJbHOTO pacxoja NpUHHUMAaeT yuacTHe BCs BOJOOT -
qaua gy yacThb Gacceil Ha— gedcTsyomwas yacTb Fy—c HaH-
Gobuel NJ0mMAa b0 TpH NPOJOIKHUTEIbHOCTH J100eraHHd no Hel,
pPaBHOH MPO/JO/IKHUTEJBHOCTH BOTOOTLA4H Iy
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JlauHa sTol geficTByomieit yacTi Gaccelina
L,=—1t,0. (7.12)

Pasmentacres oHa B 1anbosee MIHPOXKOH 3o0He OacceliHa, U ee
M.I0lLAaAb MOMKET OBITh MpeJCTaBJeHa PABEHCTBOM

F == LB, = {08, (7.13)

rie By — wupuHa AdeficTByiomell yacTy Gaccefina.

Ecan npopoAXHTeIbHOCTh BOLOOTAAYH f5 B HECKoabKO (6o.ee
NATH—AECATH) pa3 MeHbIle BpeMeHH J106eraHns T 1 MOXKeT ObITh MPH-
HAATa paBHOH pacyeTHOH eJHHUIEH BpeMeHH To (12> fs==Tp), TO KAXK-
Ablf TeKymHi pacxoj] MaBojaka (popMupyercst 0T eIHHCTBEHHOH nop-
MM BOZOOTZAuM h (eXMHHYHHX OCAZKOB) M KaXMOH wacTHOH m.10-

manu fi, fz, ..., fr, @ popmyast (7.11) npuobperaioT BUI:
Ql :hfx ’
Q2:hf2)
Q.=nhf.. (7.11")

YpaBuenue (7.117), orpaxarouniee mnporiecc GopMHpOBaHUs Ha-
BOJKA, NPOUCXOANUIEIO OT CTeKaHHst €IHHHYHBIX OCAJKOB C eIMHHY-
HBIX Iomanet fi, fe, ..., fr, SBASETCT YpaBHEeHHEM € THHHUHOTL O
rugporpada, WIN3IeMEeHTAapHOTIO NaBoOLKa.

Cymmbl o6beMOB  (pacxofos) cucrem (7.9)—(7.11) mupexcra-
BAAKIOT 061IHe 06bEMbl 1aBOIKOB

t=rtt,
W= ¥ Q—1000xF 4, (7.14)

=1

rae x— o6LHE CJ0f BOROOTHAYM, paBHBIH X kg, F— obmas mio-
manes Bogoc6opa; 1000 — nepexoaHblt Ko3pOHIMEHT MpH H3MePeHUH
W B % xBaunnuF B xu? PasenctBo (7.14) cayHT KOHTpoJEM
BBLIYHCJAEHH.

B ofuiemM Buxae 3akon cyMmupoBanus cucreMm (7.9)—(7.11) mo-
JKHO 3allHCaTh TaK:

Qi:hlfi+h2fi—l+ +h1f1:
k—1i k=1

= 2 Refiz g1 = E By 1S e (7.15)
k=1 k=1

B wmHTerpasbHOM BHIe 3aBUCHMOCTh MEXKIY PacXolaMi M OCHOB-
HBIMH €To (haKTOpaMu MOKeT ObITh IpelCTaBJ/eHa ypaBHeHHEM

t
Q= | n-3 at, (7.16)
Q
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r1¢ {— MpOJOJIKHTENbHOCTE go6eranyd N0 PyCAoBOR CeTH Ko Bpe-
Med# TPOXOXKAGHHA Yepe3d CTBOP pacxona Q; npu cpefHedl cKopocTH;
h; — BonmooTHaua.

Ypasuedne, OTparkaiollee 3aKOHOMepPHOCTh (OpPMUpOBAHUs Tia-
BOJKA BCJEACTBHUE HOOGEraHus H CyMMHPOBaHHS 3JeMeHTaPHbIX pac-
X008, 00pa3yloIMXcs B Pa3HBIX 4YacTAX OaccefiHa, Ha3biBaeTcA
regerdyecKod dopMy.aol cToka. UHa Mo3BOIACT 110 XOAY
BOJ0OOTAAYH M rpaduky pacnpejeneHus IJoLlajeli 0JHOBPEMEHHOIO
CTeKaHusd BBIUMCINTL ruzporpad napoaka. Ilpumepsl Takux pacye-
TOB IPUBOJATCS HHIKE.

Pagenctrsa (7.15) u (7.16) cnpaBeanuBbl NPHMEHHTEJbHO K JHO-
60My TeKYLIeMY pacXxoiy, B TOM YHCJEe H K MakKCHMAaJbHOMY, KOTO-
pBII HAcTynaeT B Kakolfi-To MomeHT BpemeHd f. [Ipexennl cymmu-
poBaHds 3aBUCAT OT COOTHOIUEHHS [z H T ¥ NOJOKEHHS Q.

Hanpumep, fAna nepsoro cayuas, KOTAA T=={,

k:T:tB
Qt:: 2 hkft—le+l' (7'17)
k=1
Jlast Broporo cayuas, gorga v << fg,
Re—n
Q= E Ry i1 rs (7.18)

k=1

st TpeThbero cayuas, Koraa t > Iy

= D Byfrnin (7.19)
k=1

B naBogo4HOM CTOKEe HauOOMBINMH TpaKTHYeCKUAN HHTEpec Npen-
CTaB/AIOT MAKCUMaJbHble pacxoabl. OnpeaeseHne 14X MO paBEHCTBAM
(7.9)—(7.11) wnam ypasuenuam (7.17)—(7.19) — cpapHuTEbHO
TpyAHasd 3ajmada, Tak KaK HYXKHO 3HaTh XOJ pacyeTHOro poMKisd,
TOCTPOUTb I/ Kaxaoro Oaccefina xkapTy H30XpoH H T. a. [lostomy
IS TIpAKTHUeCKUX Ledell Heo6xomaumbl Oosee TNpoCTele (OpPMyJbI,
YTO B CBOIO ouepenb TpelOyeT CxemaTu3audy ABJIEHHS.

HssectHo, yto H. E. Joaros ¥ M. M. IIporosbsiKOHOB, OCHOBO-
TIOJIOJKHUKH T'eHeTHueCKOH (JOpMyJibl CTOKA, NPHHHMAH XOI O
NOCTOAHHOH MHTEHCHBHOCTH, a OaccellH — B BuAe MPAMOYIrOJALHUKA

¢ aoroM nocepefuse. [lpu stom A =hy=---=h;=h H fi=fo=-..=
_fz_f YTO TMO3BOMAMIO B papeHcrBax (7.9)—(7.11) ebiHOCHTH 32
CKOGKH /1 HITH f H 3aMiCHBATh TeKyH{HEe pacXoapl Kak Qi—hf Q=

=2hf=2Q1 u T. 1. Pacuerdsle rugporpadel Npa Takod cxeMard3a-
¥y UMEIOT BHI TPeYrosbHWKA /W Tpalenud C YCTaHOBUBLIeficH
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(as3oll MaKCHMAJAbHOTO CTOKA MPOAOINKHTEAbHOCTBIO fp—T MpH T<fy
HT—1fg OIPH 1> 5.

B mocaefyiomeM npu MOCTpoeHHH pacueTHHIX (opMyJa cxeMaTH-
3anHa (QOPMHPOBAHHA MaKCHMaJAbHBIX PAaCXOLOB HECKOJbKO YMeHb-
wdaack. Hanpumep, ocpepHsiercss HHTEHCHBHOCTh AOMKAS TOJIbKO
B paBeHCTBE MaKCHMyMa 3a pPACYETHYIO MPOJOAMKHTEABHOCTE, paB-
HYIO BpeMeHH goferadnusi, yTo HMEeT BayKHOC 3HAUeHHE /8 MagbiX
facceliHOB C 1< I5.

Takoe IomyiueHuc npHMBOZUT K HEKOTOPOMY YMEHBIUEHHIO pac-
Xona, TaK KAk cpejHeB3BelleHHBIC BEJAHUYHHBI, CTOsIIME B CKOOKax,
3aMeHAITCA CpeaHeapHpMeTHYECKHMH NIPH rf0h>0, OCKOJIbKY rpa-

duku [ 0 A UMelOT MAeHATHYHBIH XOLL.

Tak, ec.1H OCpefHMM HHTEHCHBHOCTH BOAOOT[AAui, y4acTBYIOLLEH
B (POpPMUPOBAHMH MAKCHMAaJAbHBEIX PACXOIO0B, YTO NO3BOJSET BHIHECTH
hTo 3a cKOOKH u/M 3HaK CYMMHPOBAHHMA, ¥ NMPOCYMMHpYEM YacCTHble

MAOLLA 14, OCTABIIHECH B CKOOKAX, a 3aTeM 3HAYSHHsST MAKCHMAaJ/bHBIX
pacxonoB, 3andcadHele paserctBamMM (7.9)—(7.11) wuam ypasHe-
ausamu (7.17)—(7.19), pasmeium Ha DoJHbIe ILTOIALH BOLOCOOPOB,
TO TOJYYHM MOAYAH MaxkCHMaJbHOIO CTOKa JJsi KaMKjaoro cayyast
B BHJE!

1-5 coyyait

T = tB
kEtBFl —_
Grmax 1= Q“}al’“ = —f—=ka, #|cex c 1 K2, (7.20)
2-it cayuai
T <1,
- 3 |
Jmax2 = Q?;” = ka;‘; 2 = kay )= g1+ MCER C 1 KA,
(7.21)
3-it cayyaf
>4,
ka; F — )
Gmax3= Q’;‘?El Bsﬂ :kataﬁaZQmax ¥ ,ud/ceic 1 xa?, (722)’

I'Ae fgmaxt, Gmax2 H Gmax3— MOAYJAH MAKCHMaJbHBIX pPacxojo0B;

atB — Cpeluisa MHTEHCHBHOCTbL BOJOOTHAYH 3a BpEMd ee npoxo/JIKH-

— P -
TeJbHOCTH tB( atﬁ:T ; Qu,— CPeNHfs MHTCHCHBHOCTL BOLOOT-
0
a’[’
Jauy 3a Bpems JobCrasus to; A — oTHomenne —— =10, Tak xak
Qtq
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a_ >a;; ¢<<1,0— oTHowmenue peficTBytomedl nuomany Fy K oGulelt
naouant sogocbopa F.
M3 (7.21) BUAHO, UTO @max2>>Gmax 1 ¥ TeM Ooablic, ueM GoabuIe
A HJIH MeHbllie Ty 110 cpaBHeHH ¢ fy. [Ipu 12— 0, uTo HMeeT MecTO
npu F—0, Mmogynb MaKCHMaJbHOTO CTOKA CTPEMHTCA K HaHBOJb-
HIeMy CBOCMY 3HA4eHHID, PaBHOMY MaKCHMaJbHOH BOAOOTIAYC
g, =ka

max

max B° (7.23)
Hs (7.22) BHAHO, UTO Gmax 3<§max1 U TEM MeHbILe, yeM ¢< 1,0,
T. €. ueM Qodabliie ofllas Mmiaomanb Boioccbopa F3 IO CpPaBHEHHIO
C AcACTBYOULEH ero uacToe Fp.
W3 paBencts (7.20)—(7.23) BuaHO, uTO

q;uax = qmax2> qmax1> qmax3} (7 24)
Tak Kak F—0< F,<F, < F, ' '

T. e MOAYJAHM MAaKCHMaAbHOTO cTOKa yOBBAWT
¢ Bo3pacTaHueM Naomanu BoprocbHopa.

[TIo ycTanoB/geHHBIM MOAYJAAM MaKCHMAaJbHOIO CTOKA H COOTBET-
CTBYIOIIHM WM OOHHUM [AOMAaniM BOmocOOpPOB I[IOCTPOeH TpadHK

g max
Tmax = K@ max

g

2 T<ty R T>1p Fs

Puc. 7.8. Cxema pDejlyKUHOHHOH 3aBHCHMO-
CTH qmax=[(F).

CBASH gmax=/{(F) (puc. 7.8), Kotopulfi, 6GECCNOPHO, MOATBEPKIAET
BBIBOJ O pPeNyKUHH MOAYJeH ¢ BO3pacTaHHEM IJIOUIaLd BOAOCOOPOB.
YpaBHeHHs PeAYKUHOHHOH 3aBHCHUMOCTH gmax==](F) HMeIOT BUI

A ka
Gmax = (F+0)" = (F_:a(x:'l;n :kamaxs"P’

(7.25)

rie A —>5jeMeHTapHLIN MOAY/IbL MAaKCHMAaJbHOTO CTOKa B M/cek
¢ 1 KM%  aGmaxs— MakcUMalbHas MHTEHCHBHOCTb BOZOOTIAUH
B Mm/Mmun win mm/4ac; k — Ko>pHULUUEHT NCPEBOAA HHTCHCHBHOCTH
BOoJoOTIauM B pacXom Boasl B M¥/cexk ¢ | km® (IPU Gumax B MM/MUH
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k=16,67; npH amax B MM/4ac £=0,278); ¢ — kosbdunrent peryk-
1

IHH MAKCHMaJbHOH HHTEHCHBHOCTH CTOKA, PaBHbIfl p=———————;

(F+C)»
M — mokaszarenb CTeNeHH PeIYKOHH MAKCHMAaJbHOTO MOAY/S CTOKA
no maomaiu; C-—napaMeTp, YUHTBHIBAIOUIHHA yMeHBIICHHe CTeNeHH
peayKIHU B 30He Ma/JbIX IJIouaneH.

Ecan noab3oBaTbesi Jorapu¢MHuecKHM wacmradom, TO CBf3b
lg gmax=1 (lg F) npunumaeT BuJ OPSAMOH, uTo ofneryaeT ompele-
JieHHe uHCJCHHBIX 3HAueHHH NMapameTpoB ypaBHenusa (7.25).

3aMeHsdAsl MAKCHMAJbHYIO HHTEHCHBHOCTH BONOOTHAYH Qmavs Y€-
pe3 MaKCHMAaJbHYI0 HHTEHCHBHOCTb JNOMK/IS HJH CHETOTASHHSA Qmax
¢ yueToM 00beMHOr0 KO3(P(HIHEHTA CTOKA o, OTYYHM

Rdmax
Tmax=— '_(Fﬁa_T:aZ'a)—n - kamaxa@' (726)

M3 renctHueckofl GopMynbl TakKe clelyeT, uTo ecad Bmecto F
M0Jb30BaThCA T U fy, NPUHAB F=DBc,L =Bput niu Fy=B,vts, TO
MOJKHO TIOJYUHTH 3aBUCHMOCTD Gmax =1 (fs7).

Haubooree npocto Takas 3aBUCHMOCTb MOMKET OBITh TIOJYYEHA H3
aHanu3a rpaUKOB X012 BOJOCOTIAYH U CTOKA NPH cXeMaTH3ANUH HX
IO TPEYrOJIbHUKAM.

IlycTe nMeeM X0J BOJOOTHAUYH H Monyned cToka c¢ Oaccefina
(puc. 7.9).

Amax ¢

a) 7 max

&)
I

|
te e 7=t +T ——+|

Puc. 79. Cxema xoma BojcoTAaun (a) H
croka (6).

Hmesa B BuAy, uTo 0Obem u/aIM OOUME cnofi BogooTnadn paBeH
CJ1010 HAH 00beMy CTOKA, MOXKHO 3allucaTh

Gmax (s + 7) : ki max pls
2 2

HNTH

ool k
Fimax = k";:ii“ = l“'““_j‘ = By, (7.27)
+__.
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rae kR -—xo3phUnHeHT pa3MePHOCTH; Qmax — MAKCHMAJbIAS HHTEH-
CHBHOCTD JOXKAA HJHM CHeroTasuud; o — Ko3Q@UIHEHT CTOKA.
W3 dopmya (7.25)— (7.27)

1 1
t=Fror T (7.28)

Wz ¢popmyast (7.27) caeayer, 4TO MaKCHMAaJbHbIA MO1y.1b CTOKA
BCETA MEHbIIe MAKCHMAaJbHOH HHTEHCHBHOCTH BOJZ0OTZAYN H TeM
MeHblIE TIPH JaHHON fy, ueM OoJblie BpeMsa foferauusa T HJAH NJO-
mazxb BogocHopa, T. e. U3 popmysasl (7.27) cleiyeT yixe H3IBECTHbIH
3aKOH PenyKIIHH.

dopmyaa suga (7.27) noayyena J. JI. CokomoBekum npi obiei
CXeMaTH3anu{ Xoga BOAQOTIAYM U CTOKAa M HPHUPABHHUBauHH KO3(-
¢unuenToB uX (GOPME, KOTOpPHIe TNPH TPCYTOAbHOH (OPME paBHBI
IBYM.

[. A. Asekceep noaydun takyio Gopmyny u3 reHetHyeckoil dop-
MyJbl CTOK2 B pe3y/ibTaTe HEKOTOPBHIX YIPOUIEHHH €e H HHTCPIOJs-
OUY TIPH PACCMOTPEHHHU JBYX CaydaeB: 1< iy H 1>y

®opmyast Buaa (7.20) u (7.26) npumensiroTes waunie, uyeM (op-
Myabl Buaa (7.27), noToMy uTo 3HayHTENbHO TPOUle H Jerde onpe-
IeNUTb IJIoniais Bogocbopa F, 4eM YCTAHOBUTb Bpemsl L00CraHHA T
U TPOMOJKUTEJbHOCTL BOAOOTHAYH fy, TCM 0o0Jee TPH MacCOBbIX
pacuerax.

YeranoBuB no ogHON U3 QOPMYJa MOLY.Tb MAKCHMAaIbHOIO CTOKA,
MaKCHMaNnbHBId PAcXOJ MOMKHO BBIYUCIHTb [0 PaBeHCTBY (mav=
:C]maxF-

Dopmyasl Bupa (7.25)— (7.27), aHaJUTHYECKH BhlparKaroLlie pe-
LYKUHI0 MOLyJell MaKCHMaJabHOrO CTOKA ¢ BO3pacTaHueM Botocop-
HOl TWIONMIAMH HJIM BPeMeHH jao0erands, MOJYYUIH Ha3BaHle pcC-
IYKOHOHHBEX (PopmMyn OHH mpeiAcTaBIfOT CaMyl OOABUIYIO
Tpynny pacyeTHolX GOPMYJT MaKCHMaJbHbiX PacXogoB BCCEHHEro TO-
JI0BOABS H JOXKAEBbIX HaBOAKOB. BHelllHe OHH BHIMVIAAAT HHOCAA TO-
pasHoMy, HO pasJHuYHe B HHX, 110 CYNU[ECTBY, 3aKAOYacTCsl B CHOCO-
fax oNpefeneHHss pacycTHLIX TApPaMeTpoB M yyeTa HMH TeX HaH
HHBIX (akTOpOB.

Hanpumep, B nociexnee Bpems napamMerp A HIH Qmas B peayk-
HUOHHBIX (opMyaax 3ameHseTcs 0Oojee YCTOHYHBHIM 1 HaIeKHee
olpeje/1aeMblM CJIOEM BECEHHEIO HOJIOBOIbSL.

M3 puc. 7.8 ¥ paBencTs a1 MaKCHMAaJbHBIX PacXoloB ILTH MO-
HyJed, NOJYYEHHbIX H3 reHeTHyeckodl (PopMyasl CToka, BHIHO, 4TO
npu GOMBIIMX TIOUAAAX BOLocGOPOB ¢ t>>1y (3-# cayuyaid croka)
HMEeT MEeCTO PenryKUHs MakCHMadahbHOTO MOAY.S TMO ILIOLIAId fac-

. Fx ty
cciina, oOyclnoBaeHHAst yObIBAHUHCM v uld —— oT ¢==1,0 10 mu-
T

HUMyMa 110 Mepe BospacTaHusa obuedl niaowand Bojocbopa F il
€ro IJIHHbL L.
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B soHe maamix maounlajacit co BpemeneM goferanus 0<<tv<{ly
(2-ft cayuali cToka) peayKIusi MOLYJs MakCHMAJIBHOrO CTOKa 00y-

CJOBJICHa peﬂyxuueﬁ HHTEHCHBHOCTH BOJI0QOT.1A4H Q¢ TO ee Ipono.a-

KUTEIBHOCTH. 34eCh MOAY/AU YMEHBbIIA01Cs OT Blmaxs 10 £a; 5 [lo-
CKOJBbKY BOJQOTAAYA HMEET MePCMeHHBIM XO1 OT HyAsS [0 MAKCH-
MyMa H ONSTh najaer 10 HyJsd, TO H3MeHeHile MOIyJedl B 3TOM 301le
OTHCHIBAETCS KpHBOH, 0AM3K0HA K runepbode.

B 3one oueHb MaJblX mIouUafeH — /5 JHBHEBHX TaBOAKOB TPH-
MCpHO 70 b kKM% W 115 BeceHHero noqaoBo1ss 10 10—I15 km? co spe-
MCHCM CKJIOHOBOTO H pycJ/oBoro 1oferaHus g0 2--5—7 yacoe — OT-
MCYAETCS] yMeHbIllelide PeAyKIHH BIJOTHL 10 MOJIHOTO ee OTCYTCTBHS,
H JHHHSA CBA3H 1g gmax=1 (Ig F) 371ech npHHHMAaeT TOPH3OHTAJBHOE
noJoXeHde, YyuTbiBaeTca 3To sBjeHue napamerpom C. OObscHS-
eTC OHO TeM, 4TO SIAPO JHBHEH NPOI0KHUTENbHOCThIO 0 |—2 ua-
COB HMeeT yCTONUYHBYIO HHTEHCHBHOCTD, a pe3koe yObiBaHHe ee OOHa-
PYKHBAeTC [0 Mepe BKJIKYEHHS MaJOHHTEHCHBHBIX H TIPOJOJNKH-
TedbHBIX NiefioB. HTo KacaeTcsl MITEHCHBHOCTH CHErOTAsIHHSA, TO
oHa YCTOHYHBa B TedeHHe MATH—CEMH /lIeBHBHIX YacoB, a B HOUHBIE
Yyachl ¢ MOHHMXKEHHOH TeMIepaTypofl ee peAyKIHA YCHJAUBaercs.

Ha maapix 3afojodeHHBIX U objieceHHbIX faccefiHaX, Iae cTeKa-
HHME CO CKJOHOB TIPOHMCXOIUT He MOBEPXHOCTHBIM, @ BHYTPHIOYBEH-
HBLM HJIM PPYHTOBBIM TIyTeM, pa3Mep ILTOW[aAd BoAocHopa, HayHHas
C KOTOPOH HaOJKaeTCd PeAyKUHUs ModyaeH MaKCHMaJdbHOTO CTOKa,
koaebaeTcs npuMepHo oT 10 xM* 10 HECKObKAX COTEH.

Buipaxenue (7.21), xapaxtepusyiouee (opMHpOBaHHEe MaKCH-
MaJBHOTO pacxoja MNpU TSl OpeicTaBaser coOOH dhopMyay
MpefeNlbHON HHTEHCHBHOCTH CTOKa, KOTOpas oCHOBaHA
Ha yOBIBAHHH MAKCHMAaJbHOH HHTEHCHBHOCTH JOXKIA C yBeJHYyeHHeM
nHTepBaja OCPefHeHHs
== ka.a, (7.29)

qmax

rle¢ a;— MaKCHMa.,JbHAasl HHTEHCHBHOCTb JOXKAS, CpedHsAs 3a BpeMs
T, B MM/MUH WIH MM[4QcC; T-—BpeMs OCPeXHEHMS, TPHHHMacMoc
paBHBIM BpeMeHH RoOeraHns; o — KO3Q@UUHCHT CTOKa.

W3 dopmyn (7.21) u (7.29) BuaxO, uTO AM4 ONpejesieHHs MakK-
CHMAJIBHBIX pacX0A0B C VaJblX BOJ0COOpPOB Pa3HOro BpeMeHH jpo00e-
ranusl 1< {; HeoOXOIMMO MMeTb HanboJblliee 3HayeHHe HHTEHCHB-
HOCTH J0¥KAS HAM BOJXOOTAAuH, cpefHee 3a JI0O0H HHTepeaa BpC-
MeHH, paBHblii BpeMeHH To0eraHius. DTHM CaMbiM ChOpMY.IHpOBaH
NPAKTHYECKH BaKHbifl TPHHLMI, MOJI0XKelHblli B OCHOBY MET01a HC-
CJIeI0BAHUS H pacucTa J0XKiIeH.

i H.
OnpexeasiioTcs mapaMeTpbl arzf(r)z—r— o gaHHbM Ha0.110-

JeHHH Haj ocaJkamH TI0 CaMOmHCiaM TyreM rpaduyeCcKHX IocTpoe-
HHIT 5TOH CBSI3M WJIM aHAJATHUeCKHX peuenudt (cM. § 2.3).
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31echb xe eme paz obparnM BHHMAHUC HA TO, YTO M3 reHeTHye-
Ckofl QopMyJ/bl BHITEKAWT B3aUMO3aMmeHsieMble (OPMYJb MaKCH-
MaJbHbIX PACXOMO0B JBYX Pa3HBIX PN

Beille paccMOTpeHbl OCIIOBHBle 33KOHOMEPHOCTH PENYKUHH MO-
Iy MaKCHMaJbHOTO CTOKA ¢ BO3pacTaHHeM IoumagH Bompocdopa
HJH BpeMeHnu go0elaHUs, NOJydaeMble H3 eHeTHYCCKOH POPMYIHl TG
cXeme H30XpoH. IIpH 3TOM OBIIHM NMPHHSATH ONMHAKOBBLIMH JUIA Tpex
faccellHOB BOAOOTHAYA U CKOPOCTH CTeKaHUsA. ITO MO3BOJUIO yCTa-
HOBUTbL TPaHHIbl MeXKIy 30HOH pelyKUHMH MoOAyJas IO MJIOmagd U
peayklHeHd, odycnoB/leHHOH pCAYKnMeH BOJLOOTAAYH IO €C NPOJAO.I-
AHUTETbHOCTH (TOUKA Gmax i HA pHC. 7.8).

O0bluHO K€ OCHOBHBlE MapaMeTPbl PeAYKIHOHHHBIX (GOpPMYyJ Be-
CEeHHero MOA0BOJbSA HIH J0XKIeBbiX MAaBOIKOB YCTAHABAUBAKTCS IO
rpaduuecKuM CBA3sAM pasHooOecrmeyeHHbiX Moxpyse#. Las storo uc-
NOAb3YIOTCS MaTepHaJdbl ceTeBhIX HaOMOJeHHH HJAM cllenHalbHBIX
TNoJMeBbIX 00cAe0BAHUE M0 peKaM CpaBHUTeJbHO OOABIIMX pafo-
HOB, B IpeJenax KOTOPbIX MA/0 MEHSIOTCS MeTeopoJsoruyeckue dak-
Topel ctoka. Ha takux rpadukax, MOCTPOeHHBIX B Jorapudpmuye-
ckoM Mmacmrabe lg gmax=19 (lg F), Touku pacrnonaraloTcs He JH-
HelHO, 4 OTHOCHTeNbHO IHHUPOKOH NOJ0COH, HO ¢ BHO BbIparKeHHBIM
HAKJOHOM, OTpaxamwuuM o0muil 3akoH penyknuu. Pasdpoc Touek
oObsACHSETCS NpexJe BCero pasdnvudeM (aKTOPOB MNOACTHJAAIOIIECH
OBepXHOCTH 0accefHOB: 3a/€CEHHOCTBIO, 3a60J0UEHHOCTBIO, 03€PHO-
cThio, peavedoM, KoHburypauuel W jap., KOTOpble BAMAKT Ha dop-
MHDOBaHHe MaKCHMaJbHbIX pacxofos. Hanpumep, pasubie Momy/u
MaKCHMa/nbHOTO CTOKA HMeIOT HacceHHBl 0JHHAKOBHIX Pa3MepoB, HO
¢ pa3Hoil 03epHOCTBIO H 3a0onodennoctbio. 1lo3ToMy, KpoMe OCHOB-
HBIX napameTpoB (A, @max, 7, C), pacueTneie YOpPMyIbl LOJKHBI CO-
JepKaTb ¥ ADYTHe NapameTpbl HJM ITONpaBouHble KOSPOGUIHEHTH,
YUHTHIBAIOU[KE BJHsHHe (PAKTOPOB NOACTHUAAIONIEN MOBEPXHOCTH HA
MaKCUMaJbHBH CTOK.

IlocTpoeHHe penyKIHOHHON 3aBHCHMOCTH MOAYJell MakcHMaJb-
HOTO CTOKa OT IjolanM Bopocbopa H ompeneleHHe ee apaMeTpoB
NPUBOJHUTCA B IpUMepe 7.4.

ITpumep 7.4. YCTaHOBHTL 3aBHCHMOCTL MOAYJell MaKCHMaJ/bHOTO CTOKa Bece!-
Hero HOJ0BOAbA OT NJIOWIATH BGA0COOPOB IS 30HM 3aCyLVIMBBIX clenefl H moay-
nycTuib Baccefina p. ¥paada ¥ HalTH NapaMmeTphbl ee YpaBHEHHS.

FlcXOAHBIMH JaHHBIMH I pEleHHs NIOCTaBJAEHHON 347auH FBJAIOTCA MAKCH-
Ma. bHLE pacXoisl W HX Mogyan 1%-HOfl 0GeCNeyeHHOCTH peK paCCMATPHBAEMOrQ
paiioa c pa3/HUHBIMH pa3MepaMu T.Iomwanme#i BogocGopos (Taba. 7.5). Makcn-
MajbHbie pacxofn 1%-Hoft oGecneyeHHocTH! TOJyYeHH 110 KPHBLIM OGeCreueHHO-
CTH, TaDaMeTPHl KOTOPUX BLIUMC/AEHB! IO JaHHLIM HaOMIojeHHd. 3aMeTnM, 4To Jis
NOCTPOEHHS UOAOOHLIX 3aBHCHMOCTEN HecOX0IHMO HMETh pPaBHOOGECHeUeHHbIE H.H
JOCTaTOYHO OMM3KHE K HUM XapaKTePHCTHKH.

Ha puec. 7.10 BHauM X0OpOWO BLIpaKEeHHYIO JIHMHEHHYIO 32KOHOMEDHOCTb YMEeHb-
meHHA MOJyaell MAKCHMA.IbHOTO CTOKa ¢ BO3pacTaHueM Iaouiagefi BogocGopa, [o
LeHTPAM THAIKECTH [POBOIHMTIS JIMHHA, KOTOpasi onpejenser ofluee Hanpab/eHie
UIH HAKJIOH NPSMOH CBS3H.
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Tabauya 7.5

MaxcuMmanbHbie pacxoabt H MOMLyJIH CTOKA 1%-Hoit obecneyedHocTH
facceiHa Ypaaa

Qumax 15, | Tmax 1%
Pexa — OYHKT F rM? N a/cex {1g g F
MCex | c1 /,‘,112
¥paxr—c. Kymym . . . . .. 190000 16600 1 87,5 | 1,942 | 5,279
Kapabl — ¢, Anamoska . . . . 2490 | 1070 130 2,633 | 3,396
Kamcak — ayn  AsnaGaj . . . 3140 | 1470 165 2,668 | 3,498
Bepasinka — c. Kpacuosipka . . 445 410 920 2,964 | 2,648
Uepnasa — ¢. Kpacubiii xoaM . . 943 453 180 2,682 | 2,974
WUnex —r. Akmiobmmcx . . . .| 11000 | 3100 282 2,450 | 4,042
Hnex — moc. Beceamit Ne 1 . .| 17200 | 4120 239 2,279 | 4,235
Unex — moc, Uuamk . . . . . 37300 | 6200 166 2,220 | 4,572
AkracTel — noc. Beaoropexiii . 45 52,0 | 1150 3,060 | 1,654
Kuupens — 3/cex Maruntoctpodl| 1370 785 500 2,700 | 3,196
¥tBa —c. TpuropreBka . . . . 4660 | 1415 304 2,483 | 3,669
Py6exkka —c. Pyfexka . . . 720 746 1040 3,018 | 2,858
Yaran —noc. Kamennmit . . . 4000 | 1590 398 2,600 | 3,602
Yaran — noc, Hosenbkuin . . . 4970 1310 264 2,422 | 3,696
Hepkya — noc. T[laamwkuno . . 1160 768 662 2,821 | 3,065
Bap6acray —c. Bapbacray . . 1260 948 752 2,876 | 3,100
lgg
F
.
~
e
~
3 f 7
| __A 3 2
| Jmazx= (FM),,M cex.c1km
| L)
2 " : }\
| T~
) |
/ l
7 lgc 3 4 5 6 lgF

Puc. 7.10. 3aBHCHMOCTL MOAyJell MakcumanpHoro CToka 1%-Hof
obecueueHHocTH oT NZolaauw BoAocOopa pek Oaccefina p. Ypaaa
(30Ha 3aCYLJIUBBIX CTemefl H MOJyMyCTBIHD).

AHaTHTHYECKOE BbIpaKCHUE CBASH g gmax=7Y(lg F) VvCTaHaBJIMBARTCHA KaK
ypaeieiHe npaMoli, pemns hotopoe, OoayuuM y=—0,33x+3.8. Iloicrasasem
BMECTO X U If HX 3HAYEHHS, TIOJYUHM

10°8

18 Tmax 15, == —0331g F + 38 =1g 1078 — g FO¥ —1g o

B nocaeanem paBEUCTBE MOXKHO Ol CTHTD ]g 11 mepenucaTh €ro B BUJAE

= 43 2
G inax 19 = 053 M3/ cen ¢ 1 a2



CBA3b gmax=[(F) b oOlLleM BUJe 3anHCH'BAeTcs ypaBueHHem (7 25)

3nauenus napamerpa C nojabMpaloTcs [o hpHBBIM B 30HE MdJTLIX Iollajef,
OCBeLIeHHBIX faHHBIVE Habmomenun J[1a coXpaueHus M aHAMH3A PABEHCTBA
BO BCcem Hanasone F napamerp C He 10DKeH ObiThb MeHbllle eIHHHUBL! Tak npi

C=10 nveeM gumar= TFEr Torza mpu F—0 gp,,— A 1 A npuobpera-

er ¢u3udecKHH CMBICA 11 PA3MepIOCTb Gman T € M¥cen ¢ 1 xn?

B HameM npuvepe Orpan¥ucHHOC YHCTO TOUEK € MavbIMH [JIOWAaASMH BOJLO
c6OpOB H THHHS YMEHBILICHHS CTENEeHH PelYKLUHU B 30HE MaMbIX MTOLLALEH OTKJD
HAIOULAACS 0T NpFMofi, NPpoBeacHa opuerTHpoBouHo Omnpegensercs C rpadnyeckn
KdK OTPE30K NpAMON NpoBefeHHOW NApa1nelLHO oCH abClHCC H3 TOUKH Tepeceuc
HUA KPHBON € OCLIO OpAMHAT To MepeceueHus ee ¢ NPOJO/IKCHHEM NPAMoH lg ¢=
=y (lgF) Tlapamerp  paBeH Takoll BeTHUMHE 11a KOTOPVIO HYy>hHO CMECTHTD
Lee OpJHMHAFH KPHBOH BIpaBO (B 30lte ManbplX N1omafed) utobni hpHBAR TPaHC
¢opmdpoBaach B npavyio Cornacuo pac 710 C=60 u ypapHeHHe CBSI3H 3alM-
LICTCH 1ak

63
—— 8 cex ¢ 1 kM2

qmax 19 (r + 60)0 33
HJAH
6,3F
Qmax 14, = Fmax 19F “W M3, cex

C yuerom 3mayerus C=h0 Moayab MAarCHVATbHOrO CTOka (pi F—0 uam napa-
meTp Aty , B namHoM npuvepe paseH 1,56 md/cen ¢ 1 xm’

TlouneHHe paBencTBa MoryT GBITH HCNOJL30BAIIbE KK 10KaAbllas pelyKIHOH
Hasi ¢GopMyna a8 ONpejeneHHs MaKCHMalpHbIn pacxodoB Tannix Bolx 1% woit
ofecIieqeHHOCTH HEU YUEHHHX pek NAHAGTo pafioHa 3uauenus mnapamerpa Aig,
YCT&HAB THBAIOT Mo PeKaM aHa10ran I0Tb3\ ICh 3aBHCHMOCTHIO

A —_ Qmax (% a
1% a (Fa+60)067

Hanpumep nua p Yarad v noc Kawvertoro

1590

Ay :W:SQ M3fcer ¢ 1 wm?

Torma makcuMatbubiii pacxol pacueTHoH pekn 11a xoropok p UYaran
y noc Kamenuoro siBnsietcst aHasgoroM,

6,2F

(F +60)" % e

dex 19, —

§ 74. PACYET MAKCHUMAJILHBIX PACXOA 0B BOJbI
IIPH OTCYTCTBUU THAPOMETPUYECKHX HABJIOOEHUH

[TpuMenenne MeToga aHAJOTHH

Ilpu pacuerax makcHMaTbHBIX PACXO10B TaAbIX H J0KIEBHIX BOT,
KaK W IpH pacderay Apyrux XapakTepPHCTHK CTOKA, LIHPOKO HCNO.1b-
3yercd MeTO[ TMAPOJOTHYeChOH aHaTorud Bo3MoxKHoCTH 3TOro Me
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TOZA TOCTATOYHO MHOTOOOPAZHBI, a NMPakTHYECKHE CIOCODL MpHME-
HEHHST OIPeNensioTCst KOHKPETHbIMH YCAOBHSIMH.

Kax ormedaroch Bbilie, TPH pasHule [J0WALell BOoAoCOOPOB
B CTBOpaxX coOpyzeuus u Hal.r0AeHHI Ha TOH KC peke ne Boace
10% u 6au3KUX YCJIOBHAX (OPMHPOBANHS MAaKCHMAJbHOTO CTOKa
Ha TPOMEXYTOYHOH MIOLLaAH 3HauYeHHsT MOAyJdell MaKCHMaJbHOTO
CTOKA U CI051 CTOKA NMepeHOCATCS B pacyeTHbIH CTBOp 0e3 BBeAeHHs
MONPABOK HA pasHULy Maomaneit Boaocbopos.

Ecau psg nabnawojeduil B pacueTHOM CTBOPE KOpPOTKHil H Hedo-
CTATOYEH [T HEemOCPCACTBCHHBIX PAcYCTOB MAKCHMaJ/JbHOIO CTOKA,
TO mapaMerpsl Takoro psda NPHBOIATCH K MHOTOJETHHM HX 3Haue-
HHSAM MeTOAOM aHaJOTHH.

boaec yacTo MeTOR aHaJOTHM MpHMeHseTcsl TMPH pacyeTax Mak-
CHMaJbHOrO CTOKA NMO (POPMy.1aM, KOTAa YTOUHSIOTCS HJIH Ollpeje-
JIAITCS 0 JaHHBIM HabJIoleHHl Ha pexe-aHaJjore OCHOBMble Napa-
METpbl pacueTHBIX POpMY.I.

Hanpimep, B penykndonusix dopmyaax euna (7.25) ocnosHOM
napaMerp A — sneMeHTapHbIE MOAy/Ib MaKCHMaJbHOrO CTOKa, KO-
TOpbIH YacTo TpeACTaB/]sIOT B BHAE CXeMaTHUECKOH KapTol H30MH-
HHH, peKOMeHAyeTCs! ONpelesiTe MeToAoM anansorud. C 3Toll nensio
IJs1 pekH-aHaJora cHayaJa YCTaHaBJIHMBAeTCsl MaKCHMaJsbHBIH pac-
X0 BOJAbl HWJH ero MONyJb 3afaHHOH obOecniedeHHOCTH Qmax p HIH
gp, @ 3aTeM IO HailJleHHbIM BeJHMYHMHAM myTeM 0OpaTHBIX BhIYMCIE-
HUil onpesensiercs napaMerp Ay a, KOTOPbIH UMeeT Ty xe obecneyeH-
Hocts p %.

Qmaxpa n
A[7a:T(Fa+C) -
3nauycHde Ay, PCKH-aHAJIOra NEPEHOCHTCS Ha pacyeTHHId CTBOD,
51 KOTOPOTO BblYHCJAAETCH MAKCHMalbHBIA pacxoj obecledeHHO-
crbio p Y%
ApaF
Qmaxp: (F+C)Il bl

rne F— njoutaas BogocHopa B pacyeTHOM CTBOpE.

B ¢opmyre MmakcHMajbHOrO Croka TandblX BOJA, HPHHSTOM
B CH 356-66, pekomennyercsi onpepensars N0 GaccelHy-aHal0ry Ko-
5 PIUUIEHT APYKHOCTH H CAO0H CTOKA BCCCHHETO TOMOBOAbLA ko, U
hpa, @ 3aTeM NepeHOCHTb HX 3HAYeHHS B PAcYETHbLLA CTBOP.

HenocpeacrBennoe npuMeHeHHe MeTOAa aHaJOTHH /1 OTnpefede-
HHST pACYETHBIX mapaMeTpoB OyJAeT MOKa3aHO MPH PAacCMOTPeHHH Ca-
MHX opMya. 3mech Ke TO3HAKOMHMCS JHIIb ¢ TPeGOBaHUAMH, KO-
TOpPble HY:KHO cOOMIONAThb MPH BbLIGOpE pekH-aHajJora /s pacyeroB
MaKCHMaJbHbIX PAaCX0A0B TalblX H JOMKAEBBIX BO.

B KkayecTBC aHAJNOrOB HCHOMBL3YIOTCA DEKH HJIH CTBOPHI, [0 KO-
TOPBLIM HMMEIOTCSl HaJeXKHble 3HAYCHHS MaKCHMAaJbHBIX DACXOI0B
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Y NPOAOKHUTCABHOCTL HAOMI0 e I He MeHee 15—20 jer, BRIOYas
MAaKCHMYMbl pelKoil mnopropsieMocTd. [IporodxurenpHuie Hab.a01e-
HUSA TO3BOJSIOT HAJEKHO YCTAHOBHTb BEJHUHHEI CTATHCTHYECKHX
napamMeTpoB H ofecrnedyeHHblX pacxoa0B.

Yenosusa ¢opMupoBaHna BeCeHHEro TOJ0BOAbS HJAM TOXKIEBbIX
NaBOAKOB H HX MaKCHMaJbHbIX DAcXoN0B AOMKHBLI OblTb ONHHAKO-
BLIMH HJIH JOCTaTO4yHO OJHM3KHMH KakK Ha pacyerHom OacceliHe, Tak
u Ha adajore. O6 3TOM MOXKHO CYIHTb IO CXOAHOCTH (0.1M30CTH)
dakropos, ompexendmux (opMHpoBaHHE MaKCHMAJBLHOTO CTOKA,
TaK KaK HelocpencTBeHHbIX HAGJIOAEHHH, [0 KOTOPBIM MOXKHO cle-
JaTth CONOCTABJAeHHe, B pacyeTHoM cTBope HeT. K Takum ¢akropam
OTHOCATCSL MeTeopoaoruyeckne $axropst 1 PakTopul NOACTHAAOUICH
TIOBEPXHOCTH.

Meteoponoruyeckue akTophl BKAYAOT GJIH3KHe 3HAYEHUS CHe-
rosaliacos, yCJ0BHA CHETOTAsIHHSA, POopMHpOBaHHe nUBHEH H g0k Iel,
ONH3KHe 3HAUCHHS HHTEHCHBHOCTH JOMKJAeH, CYTOYHBIX MaKCHMYMOB
0Ca[KOB, MpelllecTBYIOIIee yBJaxHeHHe OacceliHoB. D1u TpeboBa-
HHUS JIeTKQ BBIMOJHSAIOTCS, €CAH pacueTHbIH Haccelin U aHATIOr HAXo-
JAATCA B HellocpencTBeHHON Oam3ocTH APYr K APYTy, HMEKT OJIHHa-
KOBO€E BBICOTHOE NOJIOXKEHHE X OPUEHTAUMI CKJIOHOB.

K ¢axropam noxacruigawniefl NoBePXHOCTH, KOTOPHeE IOJIXHBE
ObiTh OJU3KHMH B 000HX 0acCedHAX, OTHOCATCH Ipexle Bcero ob-
1Me uepTol pedbeda, Xapakrep MOYBO-TPYHTOB, 3aJieCeHHOCTb, 3a00-
JOYEeHHOCTb, 03epHOCTb U Ap. Kesare/bHO HMETh BO3MOXKHO 6/1H3-
KHe DYCJI0BbIe XapaKTePUCTHKH U dopmbl BacceliHOB.

Oba HaccefiHa HOJIKHBL OTHOCHTBCA K OJHOH M TOH 3Ke NpHPOAL-
HOH 30He, B Iipejesnax KOTOPOfl mokasaTedab CTENeHH PeIYKLIH N
OJHHAKOB.

[Lromwans BonocHopa pekH-aHamora He HO.XKHA {IpEBbLINATh M0~
maxab Bojocbopa pacyerHofi peku Oosee dem B 5 pa3 npu F =
>>1000 km* u B 10 pas npu £F<C1000 xm2.

[lonoGpare aHaJor ¢ HOCTATOYHO OJH3KHMH 3HAYEHHSMH BCEX
dakTopoB H XapakTepPHCTHK C COOTBETCTBYIOLIMMH BeIHYHHAMH
B pacyeTHOM CTBOpE NPaKTHUECKH OQYeHb TPYIHO, a HHOTA4A M He-
BO3MOXHO. B Takux caydasx pasaudiic OTACIbHbIX (GakTOpoB y4H-
THIBAETCS NONDPABOYHBIMH Kos(®duuuedramu. Hanpumep, ccan ume-
eTcs  CyulecTBeHHas pPAa3HHNA B 03epHOCTH JABYX GaccefHOB, TO
cHaya/J a MCKIYaeTcs BJHAHME 036D Ha MaKCHMAaJbHBIH pacxol peKu-
aHasora, a 3aTeM BBOJIHTCH COOTBETCTBYROUIMH KO((UUUEHT, CHHU-
KAOIMHA MaKCUMyM pacyeTHoro GaccefiHa 3a cueT ero 03ePHOCTH.

s BoiGopa aHasnora HENOJB3YIOTCA MaTepHagbl [0 MaKCHMAJb-
HOMY CTOKY TaJblX H AOXKJAEBbIX BOJ H THApOrpaduyecKuc Xapakre-
PUCTHKH H3YUEHHBIX peunblXx OaccefiHoB, Ny6auxyemble [Hipomer-
cnyx6oi B cnpaBoynnkax «Pecypcsl noepxHocTHeIX Bog CCCP»-u
APYLHX U3/ aHHAX.

[IpumeHende meroga aHAJIOTHI PACCMATPUBACTCHA Ha peAjle NpH-
MepoB.
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Pacuer 110 ¢opmyaM MaKCHMAJNBHBIX PACXOAOB TaJbIX BOJ,

Himke momeuienbl TOJbKO Hanbogee pacnpoCTpaHeHHbie B Ha-
crositiee BpeMs GOpPMY.Ibl, B TOM YHC/JE H TeXHUYECKHEe YKaszaHHA No
OIpelCcaeHHI0 MaKCHMAaJbHBIX pacxonoB Taneix Box (CH 356-66).
[Tocseanne uanarawTesl ¢ BO3MOXHOI IOJHOTOH [OTOMY, 4TO yda-
muecs, teM 60Jce CTYREHTHI-3A0YHMKH, HE BCEIIAa HMEHT BO3MOXK-
HOCTh 3HAKOMHTBCS ¢ NOmIMHHHKamu. Muorue mpyrue opmynsl, He
noMelleHnble 31cch, paccMarpusaiorcesa B yucOuuke [1. JI. Coxonos-
cKOro «PeuHOl cTOK», C KOTOpPHIM 4YuTaTend OOs3aTeJbHO 3HAKO-
MSATCS NPH NPOXOKACHHH AaHHOTO Kypca.

®opmyna M. JI. Cokonosckoro. Popmyna, paspaboraHuas
. JI. Coxomosekum B 1937 1., siBAsercd ganbHefliuM pa3BUTHeM
H yroudesreMm topmyasl J[. M. Kouepuna. OGocHoBana oma mare-
puantaMi HaOJIOIeHUH N0 MaKCHMAJbHOMY CTOKY BECEHHEro IoJo-
Boabs pek CCCP u BbipaxkaeT pejyKUHIO MOAYJIST MaKCHMAaabHOTO
CTOKd C BO3pacTaHHeM BOIOCHOPHON TiIoIa 1

kA, R4,

Tmaxp— (F + )" = (F + 1)0,25 ) (730)

o0

HJTH
RALF

oy T RAE(1.30)

Qmux T qmapr =

rae Qmaxp U Gmax p — CPOYHLIH MaKCHMAJIBHLIH PACXojg H €ro Mo-
ayab obecnedeHHoetbo pY%; Ap— MakCHMaabHbIE MOAY/Ib 3JeMEH-
TApHOrO CTOKa TOH e obGecnedennoctd pY%; F — miouads Bogo-
cbopa B pacueTHOM cTBOpe B KM%, k— Ko3QQUUHEHT pa3sMepHOCTH,
paBHbiil equnuue npu Buipaxenud A, B m3/cex ¢ 1 kM2 u 0,278 npu
Beipakenud A, B mam/uac;, & — xospduuuent, yUUTHIBAOMHUHA CHHU-
JKEHHC MAaxkCHMaJbHOrO pacxoga 3a cueT BJHSAHHA o03ep, GOJOT H
Jdeca, n— MoKa3aTeldb CTelleHH PeAyKUHH, KoaeHaomniuiics B 3aBH-
CUMOCTH 0T Teorpa(udeckofl 30HH H obecneyeHHOCTH B Ipejenax
0,2—0,3; npussit paBubiM 0,25.

ITapamerp Ap onpeaensercd NpUGJIMMKEHHO N0 KapTaM H30JH-
Huit (puc. 7.11 u 7.12), xoropble nocTpoeHs! MO Ap, BHIYHCAECHHBIM
06paTHBIM TyTeM N0 Qmaxp B CTBOpax HabnmogeHHH 0e3 HCKIOYe-
HHs BJAHAHHS O3ePHOCTH, 3a00/J0YEHHOCTH H JeCHCTOCTH BOI0CHOPOB

Qmaxp
Ap="ppom

CTHK HA Qmax. [103TOMY NpH ycTaHOB.12HHH Ap 10 KapTaM H30HHHHA
B ¢opmyae (7.30) yyursiBaerca oTHOlIeHHe ko3dduuuenta & pac-
YeTHOro BojgocGopa H cpegHero paiioHHOTo 3naueHHs O¢p. Torza
dopmyna (7.30) npuobperaer B

Qmaxp = kApFO’m

H OTpaxawT OCPECAHCHHOE BJIMAHHE 3THX XapakKTepu-

3
Sep

(7.30")

279



30

Puc. 7.11. Kapra w30oauHHi MAaKCHVAALHOTO MOAYAA 3JeMeHTaploro CToKa
tasipix BOL A umfuac 5%-noift obecncucHuoCTH.

Bonee Tounoce 3mauenne mapamerpa Ap 118 HEH3YUeHHHIX pek
YCTAHABJIUBAETCS METOLOM THAPO.IOTHUECKON AMAJOTHM 10 TAHHBIM
HaOI0Mennil Hal MaKCHMa/bHBIMM PACcX0IaMH Ha DPeKaX-aHa’lorax
no ¢opmy.ie

A, Smsra (7.31)
kFa‘ Oa
Tle BCe MapameTpbl HMEKT Te ke 3HAYeHHs, 4TO u B dopmy.ae
(7.307), a MHIEKC «a» 03HAYAeT, YTO IAHHAST XAPAKTeDHCTHKA OTHO-
CHTCS K peKe-anaJgory.

Makcumanbubift pacxon acceiina ananora Qmas p a BbIUIIC.IAETCS

N0 JAHHBIM NaGI01eHHH ¢ ToCTpoelHeM KPHBBIX 06eCTnedenHoCT .
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| w0 40 50 §0

Puc. 7.12. Kapra u307HHHH MAaKCHMAaJbHOTO MOXYJA 3JICMEHIApHOrO CTOKA
Tansx Bog A mmfuac 1%-Ho#l oDecneyeHHOCTH.

YCcTAHOBJIGHHOE TIO peke-aHajory 3uaucHne A, mnepeHocurest
B pacycTHBIA CTBOP, MAKCUMA.ThbHBHI PACX0J B KOTOPOM BBIUMCJSCTCH
no gopmyae (7.307).

[Mogcrabasas Ap u3 (7.31) B (7.30), nonyuum Qopmyny aas omnpe-
neneHyst MakKCHMa/JbHBX PACXOJA0B HEeH3YUeHHBIX PeK MeToJOM Til-
JPOJIOTHUECKOl aHAJOTHH B BUIE

F )0,75 3

Qmax p Qmax pa ('F: 5 (732)

Kosdduunear § oupegensercsa no hopmy.ae
0= 1’0 —O’Glg(l _JL f03+0’2f6+0’05f1)’ (733)
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Tae fos, fo U [x— maomazn osep, 6oaot 11 .1eca B Y ot obuleit mao-
uiagu Bogoctopa.

Bausiaue o3ep, 6o40T MAM J1€COB Ha MAKCHMAJBHBI pacxo yuH-
ThiBaetcst popmyaoit (7.33) mpH fo,>1%, f6=>10%, f2>>20%. [Ipu
Jos>>15% o03epHas aKKyMy.IALHS [epeKpblBaeT BJIHSHHE 6OJI0T H
J1eCOB, IPH 3TOM 3HauelHs [s U [ NPHIHMAIOTCS PABHBIMH H\.110.

AxkyMyaupymoliee Bausiuue o3ep, GoJ0T I J€COB HA MakCliMalh-
Hplil pacxos B Gopmy.ae COKOJOBCKOTO MOXKHO YUYHUTBIBATR H MO
dopmyaam (7.53) u (7.55). MakcimaabHble pPacxo/ bl MabiX BO10TO-
KOB ¢ BHYTPHCYTOUHBIM X0J0M CTOKA BeCeHHero no.10Boabs CoKOI0B-
CKHUH pexoMeHAYeT oMpefeasTh Mo 06beMHON dopMyIe BU 1A

O,QShﬂk“Ff O,ZSth\iFf
maxp Iy T to + "p+ ek ’

(7.34)

rpe hp — €J10H BeCeHHero NoJoBObs ofecleueHHOCTbO pY,, ompe-
Jensercs ¢ nomombto kapt (nputomenua XXXI n XXXII); ky=
o hmax
h
CJ1010 TOJ0BOAbLS, XapaKTepusyer IPYKHOCTh NOJ0OBOALA (DPABEH 151
apyxupx Becen 0,2 B secuoit sone, 0,3—0,5 B .1ecocrennoil n 0,5
M Bblllie B CTENHOH 30HAX); [ — xosddunuenr, 3asucsuuit oT noxa-
3atesell cTeleHH KPHBBIX MOIBCMA M CNA7Ta U OTHOLICHHS MpPOIO.I-
KUTEJAbHOCTH MOABEMA H CIana MoJ0BOIbsA, paBublit 0,80—1.00; fh—
MPOAOJIKUTENBHOCTh IOTBbeMa CYyTOUHOH BOJHH N1O.T0BOJAbS B uacax;
lo— NPOROMKHUTCIBHOCTL 11I01bE€MA CYTOYHOH TeMIepaTypbl BO3TyX4,
paBHas B cpelileM 3 4acaM; Tp — BpeMs J1o0eradus no pycay, pas-

Hoe — P . — BpeMsi Z0GeraHust No CKICHAM, paBHOe —Lg—
3,6vp 3,60ck

riae Lp v Lex — JUTHHBL PYCTA 1T CKJIOHA B KM, Up H Ucx — CKOPOCTh
CTEKAHUs M0 PyCay H CKJIOHAM, KOTOPbie MOTYT ObITh TPHUHSTHl paB-
HpiM# coorBerctBenno 0,8-—1,0 1 0,05—0,07 #x/cex.

Makcumanpiag naomaie 6acceflHOB ¢ BHYTPHCYTOUHBIM XOAOM
CTOKAa BeceHHero moJ0BOAbsl He npeBbiaer 50—100 xu? B .1ecHoft
30He 1 500 kM2 B [TecOCTCNHO U CTCNHOI 30HAX.

— OTHOIICHHC MAaKCHMa.JbHOIO CYTOUYHOIO CJ0d KO BCeEMY

[Ipumep 7.5. OnpelennTs VAKCHMAThHEE DACXOIL! BOIN BeCeHHEro TOJO-
Boabsl p. Luer v c. darioeuun (Saccefin p. Duenpa) | n 5%-Holt o6ecneyenno-
ctu 10 Gopmyae CokosoBeKoro,

Hcxonnele nannebie BEIACLIBAGM 113 CHPABOYIHKA «PecypCcH NMOBEPXHOCTHHX
Bog CCCP» Boaccbophas naoitate p Llus v ¢, Jdatiosnun F=969 xu2, 3a6os10-
yeHHOCTh Gaccefina fs=11%, sanecenmocts [1=47%, 03epHOCTb foa<<1%.

Pacxozbl BHIMHCIHM METOIOM IHAPO 10! HIECKOH AHAIOFHI Mo GopMy.ae (7 32).

B kavectBe awasiora npitmem p. BoOpnk y cr. Tlapoxonckolt, rae mmeercs
27-pernuit pal HaGmogenuft. MaxcinMasbHEE PACXOIB BOJAB BECEHHELO 10 T0BOJBH,
YCTAHOBJEHHHE € MOMOUIBIO CTATHCTHUECKHX TapaMeTPOB 110 KPHBOH obecneyeHHO-
CTH, paBubl Q19 =107 #%/cer n Qs50,=81,0 x3/cex.

Pexu Bo6prk u Lina aBisiores aesoGepexuvivu npuroxamu p. [punstu, unx
Gaccefintl rpannyar Apyr ¢ apyrom. [liomais sozocopa p. Bobpux y cr. fla-
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poxoHckofl F=1430 xkm2 3a0010ueHHOCTH Gacceilifa fr=23%, 3ameceHHOCTh [x=
=53%, 03epHOCTL fos<1%.

Cnana.ia no gopmyae (7.33) Bouneaum korQduumueHt 8§, onpefensomnil BaKI-
HHe o3ep, OOJIOT I .[eCca HAa MAKCHMAJbHLIE PACXOH,

Aast p. Bobpuk

8y —=10—0610 (1 4+02.234 0,05 .55) =045,
215 p. Lust
=10 -061g(1+02.11+005.47) =0,56.

[Mo1craBasia u3pecTHoie BeawunHs B (7.32), mo.nvuuv qas p. e y ct. Tlapo-
YOHCKO:1
569 \0.75 0,56
- — T . 15 — =y
Qs 107( 1450) G5 =107+ 0741 - 1245 =078 ar'fcer,

Qsq, = 81,0 - 0741 + 1,245 =747 13 /cex.

®opmyaa . A. AnekceeBa. Qopnyga AsekcecBa 0Tpaxact pe-
RYKLI0O MOJyJefl MaKCHMAaIbHOTO CTOKA TAJIbIX BOA HC MO MJIOIMALH,
a uepc3 BpeMsl J00eramus, uTO MO3BOJSIET YUUTHIBATL IJAHHY H VK-
JIOH PCKIH, HO HECKOJIbKO yCI0XKHseT pacuer. Ona MoxKer 6bITh Npel-
CTaBJIeHa B BUZE .

Q M (7.35)
max p =y - 86 4y t? -0

rae Qumas p — MAKCHMAIbHBIL (CpouHblil) pacxoa B #%/cex oGecne-
yeHaoetbt0 pY; /fip — cJ0l BeceHHEro cTOKa B Mu TOH xe ofecne-
vyennoctt pY%; F—miaowans BogocGopa B KM% Y — KO3ODHIHEHT
APYMHOCTH MOJOBOZbS, 7 — KO3(QGMHUUHEHT, YUUTHIBAIOLHA CHHKe-
IIHe MaKCHMAaJbHOTO CTOKA 34 cyeT 03epHOTO peryJHPOBAHHS, T-—

L
BpeMsi 1o6eranust — B CyTKax, Ile L — JJHHA TJIaBHOTO BOROTOKA
v

B KM, U — CKOPOCTh 106eranus B KajcyTu; 8 — KOSPOUUMEHT, yuH-
TBIBAIIHH BJAHSHHC 34.JCCCHHOCTH U 3a00J04eHHOCTH OGacCelHa;
k; — x03¢hduuHenT, BEIpAXKAIOILKA COOTHOIIeHHe MEXKIY CPOYHBIM H
CPeIHHM CYTOUHBIM MAaKCHMaJbHHIMH pacxogamu; 86,4 -— nepesoa-
HBIH MHOXKHTE/Ib.

PacuerHble mapaMeTpbl HAX0AHM caelylouuM 06pasoMm:

1. Caoii, BeccHHETO TMOJOBOALA 3aJAHHOH 0OeCleYeHHOCTH HAp

onpenersercsd no tpeM napamerpam i, C.n u Csp, 3HaUeNHs cpel-

Hero ¢1os A u Koadouunenra sapuauud C, , — 1m0 Kapram (Opusio-
®eune XXXI u XXXII) uan no Gacceitmy-ananory. Csj IpHHH-
Maetcs paslibiM 2C, p.

Kos¢pdunuent apyxuocTH y npuHuMaercs passpim 0,003 aas
Bcell teppuropun CCCP, kpome CepepHoro Kasaxcrauna, rae y=
0,0035, 1 MO¥KeT OBITh YCTAHOBJAEGH MeTOJOM aHaJ0THH.

3. Kosdpduiment 8§ Briuncasercsa no popmy.ie

b= 1+4a(fi+ o) (7.36)
283




rae f1 H fs — OTHOCHTesbHAsl 3aM€CEHHOCTb M 3a00.104EHHOCTh; & —
mapaMerp, XapaKTepu3ywoiuit BIHSHAE cOCTaBa Jeca M Buaa 0aJ0r
B PA3JHYHBIX reorpaduueckux 30Hax: oo=2,0 475 JeCHON 30HbBI, o=
=1,5 11 secoctenyoil, o=1,0 115 CTCIHOH 30HHI.

4. CKOpocTh v BRIYHCISIETCS IO GopMy.TaM

v=al " Quix M|cer (7.37)
UM

’U:a’[’/dajz;ZV xwleymi, (7.37")

o~
rae / — cpeanuil yKJAOH BhIpaBHeHHOro Npoduas B %o; Qmax — MakK-
CHMaJIbHBI CpejHHI CYTOUHBI pacxox;, a M &' 3aBUCAT OT cpeanei
LIepOXOBATOCTH pycaa M NOHMbl (10 Bceli TAHHE PCKH) ¥ yCTallaBau-
BawTcs 1o Tabaunam (rmpuioxenuc 10).

5. BesanuuHa r BbiuucIsieTcs no Gopmy.ae

=S (7.38)

rac fo; — MJomiaab 03ep u MPYAO0B B A0JISX OT OOmICH M.JI0L{a/i BO-
apocopa.
3HaueHust r MOryT ObITh BhIUlCJIeHBl Takxe mo gopmyae (7.53).
6. Kosdpduuuenrt k. suiuncascrea no gopmy.ae

_ ko
b= (7.39)

rA¢ T— BpeMsd ZLOGQI‘HHHH, paBHOE —— CYTKH, BBIUHC/JICHHOE C YUCTOM
U

CPOUYHOTrO MAaKCHMaJbHOTO pacxoja.

IMapameTp ko npunHuMaeTcs paBHLIM 4—>5 114 CTENHOH 30HBL, 3 —
4 a8 Jecoctenuon, 2—3 a1 JecHOH 30HbI.

3unavyenye ky MOXKHO VCTAaHOBHMTL u nmo Taba. 8.3. Beanuuna &
BBOAHTCA [ MaJbiX BOJOTOKOB, Y KOTOPBIX Bpems nofierarus
MeHbBIIe CYTOK.

Briuucienne makcuMaJabHOTO pacxoaa 1o gopmyne (7.35) npo-
M3BOAMTCA NOyTeM [10CJAeI0BATENbHOT0 TMPHOTHMKEHHS, HPHHUMASN
B NepBOM NPHOJIHAKEHHH MaKCHMAaabHYI0 CPEAHIO CKOPOCTh U=0’
npou3BOARHG B npegenax oT 30 ao 80 wm/cyrku. Ilo BrIUHMCIeHHOH

nepBoil NpHOMHKEHHON BeIHYHHE MAKCHMAJbHOI'O pacxompa Ql;axp

ornpejeIsieTesl COOTBETCTBYIONICE BpeMst jgo0eranus t u 3ateMm 10
tdopmyae (7.35) BbiUHCAsieTcs BTOpoe 3HauyeHHe pacxoia Q;’la\p.

” ’ 0, 7” _
Mpu pasuuue mexay Q7 , 1 Qv , He Oonee +5% Q.. , pH
MaeTcs B KauecTBe PacUyeTHON BeJHUHHEL
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Ipunep 7.6, OnpepeqanTh MAaKCHManbHEH pacxog 1%-HOfi vGeCIeueHHOCTH
nasl p. JlouHunel y ¢. Mocoauno (6acceitn Baartuiickoro mops). IMnomans BOLO-
cBopa F=50 w~m? pnuma peku L=165 xu, yxaon I=32%,, sanecemnocts fz=

=0,80.
Ilopsanok pacuera:

[. [lpunuMan BeauuuHy ©O.=2, BLIIHCJAACY [1apaMeTp 3aJeCeHHOCTH M 3aln-

JIOURIIIOCTH

ge=14+a(fs+ f5)=1+2.08=26.
2. Tlo paHHbLIM H3yyeHHHX peK HpuHuMaeM y=0,003.
3. Cno#t crexka 19%-noit ofecneueHHCCTH hl% BBEIUHCIAEM CAeIYIONIHM IIYTeM:

a) C KapThl H30JHHHIl CJOS BECEHHEro II0JOBOALS (npHioxenue XXXI) cuu-

MaeM CpelHOI0 BeauuuHy caosd A=120 mua;
6) ¢ xapThl u3oaHHuE KO3bdHUMeHTR
BapUaUMH  C0A  BECEHHEIV  LO.10BONbS
(mpusoxenue XXXII) cuumaen €, =
=(),40;
B) upuHnmaem C,; ,=2C» ,;
T) N0 TpUJAOKEHHIO 7 Olpeled’seM

1% 2490,
1) caok Becennero HomoBoAL | -Hol
ofiecneyeniiocT4
hiy =2,156 - 120 == 258 mm.
4. Jdns onpepeaeHnusi MaKCHMaJbHOTO
CpejlHEr0  CYTOYHOTO pacxola, CooTBeT-
CTBYIOIIETO MANHOMY CJIOI0 CTOKA. CTPOUM

k

rpaduk CBSI3M Gmax (puc. 7.13) mo ypasp-
HeEH0  (7.35), 3agaBafice Dal3JHUNBIMH

MOLYIAMII CTOK2 §max, KOTOPHM COOTBCT-
CTBYIOT DA3/MUYHLE CJOH, BLIYHC/EHHLE Mo
3TOMY YpaBHeHNW. Pacyer npeicraBiaen
B Taba. 7.6.

Ha rpaduxe c1ow cToxa fipq, =258 su
COOTBETCTBYET pacXof Qumax g, = 14,1 #%/cex.
[To atomy rpaduxy MOryT OHTb BHYHC-
JIEHEl M2KCHMAJbHbLIE DPacXoibi H APyFux
06eCIIeYeHHOCTCH,

q

10

M3/ cen.

1

100 200 300 v

Puc. 7 13. 3apucUMOCTL MaKCHMAalib-

[IOTO  CPeLNeCyTOYHOro pacxojga oOT

caos cToKa p. Jlowdmna y g. Moco-
JIUHO,

Tabauya 7.6

~ ~

5 q ~/
= max . 3
Yy | Qmas™ Ymaxl ; ! Qmax | {7

n R Cmax(, "
{_y— 0’[0 /l——-f 0+x?

0,25‘ 12,5 83,3| 1,88 [1,47] 0,42 0,12 2,72 226

0,20 100 66.6 | 1,78 [1.471 0,39 | 0,13 | 0,73 181

0.15 75 500 | 1,65 1.47]0.36 | 0,14 | 2.74 137

0,10 5.0 333 11,50 (1.47]0,33|015| 2,75 91
}

Jdns mepexoja OT cpepHero CyTOYHGTO Dacxola X CPOYHOMY To Tada. 8.3

onpenensien k. =1,3. Torga CpouHE pacxo.y

Qmax 19, — 14,1 ' 1,3: 18,3 .4!3/081{.

®opmyaa A..B. Oruesckoro u B. U. Mokagxka. ®dopmyaa npean-
goxena OrueBckuMm B 1945 . B pesynbTaTe aHajusa npoiecca
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(hOpMHPOBAHHA BECCHHEr0 MOJOBORbSY U reHetrHueckoll dopMydnl HA
OCHOBAHHH TCOpUH H30XpoH. Ilapamerphl 3Toll dopMyJbt paspao-
Taubl aast Esponeiickoit wactu CCCP MoxkaakoM.

[1pu mocTpoenun dopmysisl OrHCBCKHIl paccMaTpHBANX TPH Cay-
yasg CTOKA B 3aBHCHMOCTH OT COOTHOIHEHHA MeXAy MPOAOMNKHTeb-
HOCTBIO BOROOTAAYH fn U BpeMeHeM poGeraHus t: 1) GoJblde BOIO-
cBophl ¢ T>>15, 2) cpeaHue BOgocOOpH ¢ T<Ily, HO =>1,0 (B cyT-
Kax), 3) manabie BogocGopsl ¢ t<1,0 (cyToK).

O6mas dopMyaa UMeeT BHA

Quen = 0,0116 -1 F, KoK 34, (7.40)

r1e Qmax — MakCHMAaJIbHBIH pacxoix B #°/cek; h — cyMmapHhiil c/of
BECEHHEr0 CTOKA B MM, Iz— OPOAOTIKHTEIBHOCTD BOJOOTAAUYH OT
CHerotastHua B CyTKax; Fjp— aeficTByronias mionaab Gacceitna,
¢ KOTOPO#l opMupyeTcst MAKCHMAMbHBIN pacxon, B kKM%, Kz — Ko3b-
(DHIIUEHT, YUHTEIBAIOUIHA HEPaBHOMEDHOCTb CYTOYHBIX BCJAHUHH BO-
ROOTZAYH 3a TepHoj crekaHud; Ks— kosduuueHT, yuuTLBalomui
HePaBHOMEpHOCTh BHYTPHCYTOUHOH BO00TAAUH; [ — KO3 UUHMEHT,
VYHTBIBAWOIIHA 3asecenHocTh Oaccelina; ¢ — KO3(QGUUHUCHT, YYHTHI-
Balolui 3abonoyeHnoctb Gacceiina; § — Ko3(ppulHeHT, YUUTHIBAKW-
IMH BJIHAHKE 3aperyaHpOBAaHHA MAaKcHMyMa NpynaMu H o3epamu;
A — xospduunent nosropsaemocty; 0,0116 — kosdpunuent pasmep-
HOCTH.
Bpems noberanus BeiuHcasetcs no dopmyne

t~

T

- (7.41)

ca

rie L — guHa pexkH oT Haubojdee yiajaeHuoil uactu OacceiiHa 10
pPACCMaTpHBAEMOro CTBOPA B KM, ¥ — CKOPOCTh J00€raius B KM/CYTKU.
HefictBytowas niaoniaas 0acceiina [y onpeaeasiercs no ¢popmysae

Fy=L,B,, (7.42)

rone Ly— pefictBylomas aauHa; Bj;— neficTBytoiasa mupuna Gac-
ceftHa.
Hmes B BUnLY, uto L =01ty nodyuaeM

F,==vt.B,. (7.42")

Jna kaxporo U3 tTpex cayuaeB OTHeBCKHM MOJy4YeHbl pasauyHblie
pacyeTHbIe (DOPMYJILL.

Ecau v > 5, TO HepaBHOMEPHOCTh CYTOYHBIX BEIHYMH BOAOOT-
ZAud 34 BpeMsa fp, & TAKXKE U BHYTPUCYTOUHOH BOLOOTRAUU MPAKTH-
UECKH HE BJHseT Ha BeAHYHHY MAKCHMaJbHOLO Pacxoia, MOSTOMY
Kospduuuenter Kz U Ky npuHuMaloTcst paBHBIMH eguHune. Cieno-
BATE/bHO, C YUETOM 3HaueHHs Fy ofmas dopmyaa (7.40) umeer Buf

Quax = 0,0116408 83\ (7.43)
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Korga 1<Ct<Cts, B (OpPMHPOBAHHIl MaKCHMa.JbHOTO pacxona
yuacTByeT Bech GacceflH H U4CTb BOAOOTIAuH, CI€I0BATEIbHO, =
=F u Ks=1; pacuernas ¢popmyaa uMeer BUI

Qe =0,0116 ti FEK 3. (7.44)

Korgpa t<ZcyTox, TO B 3TOM ciyude, KaK H B npelblaylieM, Mak-
CHUMaJbHBI pacxod GopMUpyeTCs co Beell 1Jomanu sogocfopa, T. e.
Fr=F, u 3a cuer nau6osee HHTEHCHUBHOH BOIOOTAAYH MPOLONIKH-
TeJbHOCTbIO MeHee OJHHX cyTOK. PacuetHas dopmyaa npHoOperaer
BIL

Qunax = 0,016 - FK K 321, (7.45)

B xaxaoM KOHKpeTHOM C.Iydae pacuerHas GopMy.1a s onpe-
JeJeHUA Qmax TPUHHMAETCA B 3aBUCHMOCTH OT COOTHOMISHUA T U f4.

Omnpejenenye napaMeTpoB:

1. CymMmapHbii cnoil BeceHHero ctoka A onpezessietcd 10 Kapre
usoaunufi (puc. 7.14). OGecneuenHOCTh €104 BeCEHHETO MOJOBOIBS,
CHATOTO C 3TOH KapThl, NpUHUMAacTca papHoit 1,0%.

MaxcUMaabHBIH pacXoj, COOTBETCTBYIOMMHE TOMY CJ0H, TAKKC
umeer 1,0%-1yt o6ecneuennocts. [lopsadok onpeicieHus A Takoi
e, KAK ¥ HOPMBI CTOK4 N0 KapTe H30JIUHHUIL.

2. TlpodoakuTeJbHOCTh BOJOOTRAYH fp (B CYTKAX) onpejelsercs
no xapre (puc. 7.15). as pex [Iuectpa, IIpyra u Cana, 6epymux
HauaJo ¢ KapnaTtckux rop, ¢ BepTHKAa/JbHOH 30HAJLHOCTLIO CHEro-
TasiHHA BBOJHTCA NOMPABOYHLLT Ko3adduuueHT #, PABHLIA eluHHIle
npu F<<1000 xm® peym —npu F>4300 xu® u onpenedsieMblii 10
dopmydae n=0,7—0,0003F npu OpOMEeKYyTOUHLIX 3HAYEHHUAX IIO-
uranau, 1. e. 1000<< F <4300 xm?,

3. JeficTBytomaa IMHPHHA Bn ompcaensercss no rpauky HaMe-
HEeHHdA [HpHH Bogoc6Gopa MO AsuHe BOJOTOKAa KakK HauboJbllee 3Ha-
YeHHe, COOTBETCTBYIOLIEE MPHHATOH Beauuune geHCTBYIOMeH IJMHBI
Ly=uts. ITopanox noctpoenus storo rpaduxa cMm. B riasc 1.

4. PacyerHas cKopocTh BbluHedsieTcs N0 (popMy.ae

v=[76 4 354L, (IF*54+0,0071)| K wufcymru, (7.46)

rie / — cpeanuil YKJOH OCHOBHOTO BOJOTOKA Ha YYacTKe OT HCTOKA
10 3aMblKawilero creopa; F — naouwaasr Gacceiina B kx% Ks ¥ 0 —
nonpaBouHbie KO3PHHUIHEHTHI.

Beanuuunel v, onpegedeHHbie no ¢opmy.te (7.46), TpHBemeHLI
B Tabua. 7.7.

IMonpaBounbiii koappuuHent Kg npunumaercs pabupim 0,7—0,9
A9 peK ¢ BeckMa MIUPOKOH 3a00/04eHHOd MOAMON Ha YuacTke
BBIIE CTBOpA NpoTsAxenHeM He MeHee 0,2—0,3 aaunbl pexH. JIns
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Puc. 7.14. Kapra pacnpefe/seHusi CyMMapHOro caost CToka fi MM,

GesnofiMCHHBIX pek (OBPaxHOTO H KAHLOIIIOTO THIOB) NMpH HOAbLIHX
ykmoHax Kg mpunumaercs ot 1,10 go 1,20.

Koapduuuenr § yuHThIBACT CHHXKeHHe CKOPOCTH MPH 3apery.d-
POBAHHOCTH CTOKA npylaMu H o3epaMu. Ero sHavenuc onpegensiercs
o opmyaam (7.47) u (7.48).

Ecau BomoxpaHHIUIe HJAN 03€PO PACTIONOKEHO Y 3aMbIKAMOMIEro
CTBODA,

v
B:: —— e .
- 5o (7.47)
HAH
10QH '
b1, (7.47"
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e
B NN :

50 60

Puc. 7.15. [1IpogonkuTenbHOCTH NMOBEPXHOCTIION BOZOOTZAUH 5 B CYTKAX.

rage W — peryanpywomuii o6beM BOJOXpaHHJAHIIA WJIH 03epa B m¥
ZQ — cyMMapHbIl BeceHHHH CTOK B #°%;, Q — IJonmagb BOJOXpaHHU-
MUpa WAH 03epa B rekrapax; H -—cpennas ray6uHa BojAOXpauli-
JuIa HAW o3epa B M; A U F — UMEIOT IpeKHUE 3HAYEHUS.

Ecayu BOOOXPAHUIHILE HJAH 03€PO PACTOJOKEHO BbIIIE 3aMBIKAIO-
I[ero CTBopa HJH B Baccefiie HAXOAHTCA HEeCKOJbKO BOAOXpPAHH/MIL

W
HJIH 03ep, TO IIPH BEPOSITHOM OTHOIUeHHH o~ =0,7-+1,0

ZQ
b—1—0,7 2 (7.48)
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IPU BepPOATHOM OTHOIIEHHH E% =0,3+0,6
F
=1—04—, (7.48")

roe F—maowanp GaccefiHa 10 paccMaTpuBaeMoOro cTBOpa; Faap—
cymMMa naomajeil Bogoc6opa Bcex 03ep WJAH BOJOXPAHMJHUIL, HO He
foJbile BCell NJomanu Bogoc6opa.

Tlpu 3aperyanupoBanHoM cTokKe Koadduuueur 6 BBOAMTCH B pac-
YeT ABaXK/IBl: CHAauajna [Jid CHUXKEHHSA PacueTHOH CKOPOCTH, 3areM
JJA yMeHbIIIeHH CaMOro pacxoja.

Ecan no ¢opMyae (7.46) v<<8 km/cyrku, B pacyer TIpUHHMAETCA
v=8 KM/[cYTKU, KOTOpPAd CYUUTAETCA HHKHUM IPeIeNOM CKOPOCTH
JoGeranus.

5. KoadduuneHnr sateceHHoCTH onpepessaercs no gopmysae

1
=, (7.49)
14 F

riae fn — niaomans Gaccefina, NOKPHITAA JIECOM, B KM,

Tabauya 7.7

3nayenns ckopocrel NPoAOALHOrO R0OETaHNS U B KM[CYTKU

Muowans | _ ~ s
Gaccenna, | S | =2 | 81 313 |18 =a s
e | S| 8128|888 Slal|ala|-|alwla
=) < ISy S | o | o |locjolo|ls|lo | s | g | <
1 8] 13 20| 32| 42 52| 65|76
2 11 18| 25| 38| 48| 581 72|82
5 81 16) 241 33| 43| 56| 66| 8091
10 111 20] 29 38| 52| 62| 73] 87|97
20 i 9| 15| 25| 36] 44| 58| 68| 79| 93
50 I 8114 21| 33| 42 52| 66| 77| 87
100 i 11] 18] 26| 38| 48| 59| 73| 83
200 | 81 15| 23 31| 44| 54| 65| 79
500 121 21| 30| 39} 52| 63| 73
1000 10 | 167 26| 35| 45| 59| 69| 80
2000 8 (13|20 31| 41| 51¥65( 75
5000 12 118127, 39| 4959} 73
10000 8116 |23 (32| 45( 55| 66| 80
20 000 11120 | 281 38) 516172
50000 | 10 | 16 | 27 | 36 | 46| 60| 70
100000 | 14 | 20 | 32 | 42 | 52| 66| 76
200000 | 17 [ 25 | 38 | 48 | 58} 72




3Hauennsa koatduuvenTa NOBTOPAEMOCTHU

Tadauya 78

N panowa

BacceUHn pes

OdecneyeHHOCTL, %

' 0,2 < 0.5 1

—

Pexu 6acceiina bapenue-
Ba MOpS Ha 3anai or
¥Ypaascrux rop 10 Me-
3CHH . . . .. e

Pexku Oaccehna DBeaoro
Mopsi:  Mesenp — Ce-
sepHaa Jsuna no Kos-
Jbl  BKJIIOYUUTE/IBHO

Pexit Kouasckoro noay-
OCTpoBa, CeBepHole NPH-
Tokn  QuHCKOro  3a-
sBa, mnpuTokH OHeX-
cworo n Jlajomckoro
03ep, a TakKe O3epa
Moiehenn, pexkn vexay
Hesoit n lapsoh, npu-
TokM  Yynaeko-Ilckos-
CKOTO 03epa . . . . .

Pexn wmemnay Hapeoii —
3anapnofi  JBuHoH—
Hevanonm, BK/IIOYAR
GaccefiHl  YKa3aHHBIX
peK, a Takme pexy Bac-
cefina Bepxuero [lne-
npa (selme Kuena),
IMpunsta, Coxa, [Hec-
abl, Cana, [lHecTpa u
IMpyra . . . .. ..

Penu cpezmeit  moJanch
YCCP (6Ges zanaaHbix
ob.acreit p. Jlou)

Pexu ora YCCP (woxHee
40°) u Oaccefinel pek

3anazanoro Byra, npaso-

Gepexuble MPUTOKH
[Mpunaty B npegenax
CCCp . ... .. ..
Bacceiinn Boaru g0 Oku
Bacceflu Oxu u mpuTo-
kKoB Boaru pgo Buafe-
Hug Kamet . . . . . .
Peka Kama un ee pas-
HHHHHIE MPHTOKH
lopusle peku, Gepyuime
Hayano Ha 3analdHblx
CKJ0HaX YpanbCKnX rop
Ilpitoku Boarn HuKe
Bnaienus  Kamp
Bacceity Ypana .

1,2

3

s

1,40

1,45

1,55

1,65
1,30

1,45

1,21 | 1,09 | 1,0

1,29 | 1,11 | 1,0

1,39 1,177 1,0

oo

0,93

0,91

0,85

0,81

0,738

0,90

0,84

0,72

0,70

0,67
0,80

0,72
0,83

oo o
D ~1 =1
o [}

0,68

0,64

0,62

j s
-1
Cv O

0,64

0,75

0,66

0,52
0.45
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Tabauya 7.9

(T
3Hauenus Koappunuesra Ky= / (TB-)

',;B‘ 0 0,00 | 0,02 | 0,03 | 0,04 | 0,06 | 0,06 | 0,07 | 0,08 | 0,09
0 2,50 1 2,48 | 2,46 | 2,44 | 2,42 | 2,40 | 2,38 { 2,36 | 2,34 | 2,32
0,1 2,30 | 2,28 (2,26 |2,24|2,22]2,2012,192,17|2,15] 2,13
0,2 2,11 12,09 2,07 ) 2,05)2,041202]200)1,9811,97]1,9
0,3 1,9311,91 1,89 1,88 (1,86 |1,85|1,83{1,821,80]|1,79
0,4 1,77 1 1,75 | 1,73 | 1,72 | 1,70 | 1,69 | 1,67 | 1,66 | 1.64 | 1,63
0,5 1,61 11,601,688 1,57 |1,55| 1,641,563 1,561 1,60} 1,48
0,6 1,47 1 1,46 | 1,45 | 1,43 | 1,42 1,41 1,391,38 1,37 | 1,35
0,7 1,34 11,32 1,31 | 1,30(1,29 1,28 1,26 |1,25 1,241 1,23
0,8 1,221,211 1,20 1 1,191 1,18 7 1,17 1 1,15 ) 1,14 ) 1,13} 1,12
0,9 1,111,101 1,09 | 1,08 1 1,07 | 1,05 | 1,04 { 1,03 1,02 | 1,01
Tabauya 7.10
3uayenne koaddmunenta K;=F(1)
T 0 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
i
0 — 12,57 (2,57 | 2,567 | 2,67 | 2,56 | 2,56 | 2,65 | 2,54 | 2,51
0,1 2,48 1244 12,40 12,37 12,34 12,31 |2,28]2,26]2,23]2,21
0,2 2,18 12,16 12,13 2,11 | 2,08 2,06 | 2,04 |2,01 1,9 1,9
0,3 1,0311,91 11,89 11,87 /1,85 ,183|1,811,791,77 | 1,75
0,4 1,731 1,71 1 1,69 | 1,68 | 1,66 | 1,64 | 1,62 1,60| 1,58 | 1,57
0,5 1,656 11,63 11,621,650 | 1,49 ] 1,47 | 1,45 | 1,44 | 1,42 | 1,41
0,6 1,39 11,38 11,371,385 | 1,34 11,321,381 {1,3 [1,29 1,27
0,7 1,26 11,256 | 1,24 | 1,23 | 1,22 | 1,21 (1,20 1,19 1,18 | 1,17
0,8 1,16 1 1,16 1,14 | 1,13 | 1,12 | 1,11 | 1,10 { 1,09 | 1,09 | 1,08
0,9 1,07 | 1,06 E 1,06 1,04 { 1,04 | 1,03 | 1,02} 1,01 | 1,01 | 1,00

6. Kosdduunenr, yuureiBajomuit BiHsHHe 3aGONOYEHHOCTH Ha
yMeHblICHHe MAaKCHM4lbHOTO pacXoia, ompeaesnsercs mo dopmyie

g=1-0528, (7.50)

e fs — MIOIAbL GaccellHa, 3ansATasl 6010TaMH, B kM.

7. Kosdhduunent mosropsieMocTn A ompegeasieTcss mo ta6a. 7.8.

8. Kospduuuent K, B dopmysae (7.40), yuuTHIBAIOWINAA HepaB-
HOMEpPHOCTh CYyTOYHOH BOJOOTAAa4yM 3a BpeMsl CTeKaHUs fz, ONpeie-
JisIeTCs B 3aBHCHMOCTH OT COOTHOIIeHHS T/f; no tabna. 7.9. [lpexenn-
Hoe 3Havende K mosyyaercst Mpu t=1 cyTKam.

9. Kospdpuurenr Ks, y4HTHIBAIOWHA HepaBHOMEPHOCTb BHYTpH-

. L
CYTOYHOH BOJOOTAAauyH, HaXOJHUTCSI B 3aBUCHUMOCTH OT T— — IO
v
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ga6.1. 7.10. Hauenicuree snauennss Kz onpenensercsl MakCHMAa,1bHOM
)]

1
YaCcoBOH OTJayel, d TOrjAa COOTHOIIEHHE — :uﬁ =0,04.
v

Hpumep 7.7. OnpelenuTh MaKCHMaJblble pacAG/Abl BOAL! BECEIHEro MoJ10801L:
p bo6p —c. Kabinenxa 0,1; 1 n 5%-solt oBecneuennocTd, NOAB3YHCH Gopary.1vi
A. B. Oruegckoro u B. M Mokaska.

Hexonunie aaunpie: p. Bo6p — c. Kaninedka npunaanexur k Saccefiny Bepx-
nero Iuenpa, #B.siercd J1eBOGEpeXHBIM MPHTOKOV p. BepedeHBl, HMeeT ILIOILA,Lb
Bojocbopa F=2150 xa®, nauny L=109 xux, osepuoctr venee 1%, 3a6010ueHH0CTb
18% u 3aaecennocts 37%. Tlofima pewu ymepennas, OszepaMu M IPYAAMH CTOK
ne 3apery.auposali. Cpegnufi yKJI0I ocHosHO10 BoaoToka 0,003%.

[Mopanox pacuera:

1) noaesysce TaGn. 7.7, MO YKJIOHY M IUVIOWIAIH YCTaHABIMBAeM pacueTHY!O
CKOpOSTh 0 =00 xM/cyTrLL;

2) spems Joberanua T = g5~ =2 CYTKaM;

3) MPOIOTKNTENBHOCTD BOAOOTAAuu fp No Kapre (puc 7.15) cocras.sier
7 cyTOK
Taknm ofpasom, 1<<t<fs — pacuer OTHOCHTCS] KO BTOpOMY C/ydald H BLIMOT-
HaeTca no gopmyne (7.44);
4) no xapTe (puc. 7.14) cummaem cioil BecemHero cToka fi=150 A,
T
5) no Tabn. 79 onmpenendeM Kos(QpHUHEHT cyTouHofi oriaun K npyu 7= =

2
== 0,28, Ky=19T,

6) no gopmyaam (7.49) u (7.50) ompenessem KosdgiRHeHTH 3aJeCCHHOCTH
1 3a60.104€HHOCTh:

o |

TTos =078 ¢=1-05-018=09L

7) nopcTaB/as noJydeHHbIE NapaMeTpbt B Gopuyny (7.44), BEIYMCAfieM MaKcH-
Ma/LHBIA pacxol Bogsl 1%-10 ofecnedeHHOCTH:

Qe 10, = 0,01161‘—?,0 L2150 - 1,97 - 0,73 - 0,01 = 700 4 cex;

8) mMaxkcHMasabHble pacxoiapl 0,1 B 5% -1oii ofecnctledHOCTH BBIYNCNOTCA C TI0-
MOIIbIO Mepexomquoro koagdrmienta 2 ot pacxoma !%-Hofl oGecrevennocTy, 3ua-
Yellnd KOTOPOTO NoJydaeM k3 tTafu. 7.8,

Yon =145 1 754 =072,
Qumox 0,19, = 1,45 - 700 = 1000 .u/cex,
Qumax 51, = 0,72 - 700 =510 43 /cer.

Merop 'TU — «Ykasanus no onpenesesnio pacueTHHX Makcl-
MAaJbHLIX PAcX0J0B TaJbIX BOA IpH OTCYTCTBHH HJIH HeJ0CTATOUHO-
CTH TuApOMeTpuyeckux mabiopeluits (CH 356-66). Itu Ykasannd
paspatoranbl ['ocynrapCTBeHHLIM THAPOJOTHYECKHM HHCTUTYTOM [0
pykoBoactsoMm A. A. CokosoBa # VrBepaKieHbl locyiapcTBeHHLIM
komutetom Cosera Muuuctpos CCCP mo jaenam  CTPOHTETBCTBA,
HeficTByor oun B KauyecTBe OQHUHAMBHBIX CTPOMIEABHBIX HOpPM
¢ 1 mo1s 1967 r.
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B ocuoBy paspalotku moJsoxkena dopmyna K. I1. Bockpecen-
CKOTO, MAapaMeTPHl KOTOPOH OBIJIM YCTAHOBJEHBI HM 1.1 JI€COCTel-
Hoil U crenuoft 300 Erponefickoil Teppuropuu CCCP.

Popmyna BockpeceHCKOTO SABJsSETCS AaJbHEMINHNM Pa3BHTHEM
PEeIYKUHOHHBIX (OpMY/1 MaKCHMAJbHOTO CTOKa TaJbiX BOJ, B KOTO-
POt OCHOBHEIMH TMapaMeTpaMH CAYXKAT cJoH H KOG (HIHEHT APyXK-
HOCTH BECEHHCTo M0J0BOABS. IJTH mapameTpbl Gojee YCTOHUHMBH
B O/HOPOAHBIX KJIHMATHUECKHX YCAOBHUsiX, ueMm mnapamerp A. C.ofl
BECEHHCTO NOJIOBOIBS JIerKo OmpejensieTcsl M0 MaCCOBBLIM CETeBbiM
HaG/1I0IeHHsIM H XOPOIIO KapTHPYeTCsl.

IIpu cocraBaenuu Yxazauuil dopmyna Bockpeceuckoro mnoay-
YHIa gajbHelilnee pasBuTHe M ytounende. A. A. Cok0/10B HA OCHO-
BAHHH aHa/J u3a W OGOOGHIEHHS MATEepPHAJOB MHOTOJCTHHX HAsd.Ii01e-
HHA O MaKCHMaJbHOMY CTOKY Tajablx Box B 1800 creopax oGocHo-
BaJ/I BO3MOMKHOCTb MPUMeHeHHs 3T0H HOpPMyJbl 1151 Beell TeppHTOpPHE
CCCP. Huxe H3aaraercsi COKpalICHHOC COJxep:KaHMe YKasannit H
pacueTHpic GOpPMYyJIbL

YKasauus pacHpoCcTPaHSIOTCsl HA TNPOEKTHPOBAHHE BCCX BHIOB
COOpPYKCHHH (peuHBIX THAPOTEXHHUYECKHX COOPYMKEHHI, MOCTOB H
Tpy6, cOPOCHBIX COODYKEHHH MEeJHODATHBHBIX CHCTeM, Mepcxo10B
PCK JHHHAMH 3JeKTpollepeiady M Ap.), MpH KOTOPOM TpelyeTcs OH-
penedeHHe PacUeTHBIX MaKCHMaJbHBIX PAacXOJ0B TAJbLIX BOI Ha pc-
kaX. OHIl NpHUMEHSIOTCS NI pacyera COOPYKEHHI Ha PEKaX C ILIO-
ugasaMi eogocGopos He Gosee 20000 xm> ua EBpomefickoil Teppi-
topud CCCP u He Gonee 50000 x#* ua AsuaTCKOHl TCppHTOpHH
CCCP, 3a uck/ImQueHHeM TPaH3UTHBIX Y4aCTKOB, € BOJHA [0.10-
BOJAbA CHJIbHO pAacIIacTeiBaeTcsl M MAKCHMAJblible PacXoabl CHU-
MK AKOTCH.

MaxcuMa/JIbHBIMH PACXOJaMy  TAJbIX BOJT CUHTAKITCH HaNGO.1b-
IMHe PacXoAbl BOABI PeK, KOTOPLIC IPOXOAAT B NMEPHOM IOJI0OBOIb,
BBi3BAHIIOIO CHEroTasiHueM B 0accelHe, ¢ yueToM JOX/JeBOH COCTaB-
agowed. Jas F<{200 xu?, a wa rtepputopun Ilpudaaruiickux
peeny6auk, 3ananuofi Ykpanuel, bBenopyceun, MonnaBin 1 ropHbX
pafloHOB .15 BCeX ITowiadefl OMHOBPEMEHHO NPOH3BOTIHTCA DacyeT
I MaKCHMAaJbHLIX PACXOM0B MO IeBBIX MaBONKOB. M3 Quax TAJIBIX H
Quax MOACICBHIX BOJ BHIOHPaeTcsl HaHOGOJDbLICE 3HAYEHHe, KOTOpOE
oiipeflesieT pafoTy COOPYKEHHA.

IlpenycmarpuBaioTcsl aBa IpHeMa pacuyera: 1) npr OTCYyTCTBHI
MOAXOASLUIer0 aHaJjJora 1o mpemtaraeMbiM B Ykasauusix gopmyaam
I UX MapaMmerpaM; 2) 1o MeTORY aHAJOTHH C yTOUHeHHeM MmapaMcT-
poB ¢opmys no gaHHeM Ganxkaifiimero crBopa Hau GacceiiHa-aHa-
Jora.

s pacyera Qmax TaABIX BOJZ HEOGXOANMbI CACHAYIOUIHE \apak-
TEPUCTHKH DEKH H ec (accellHa B (TBOPE COOPYCHHSH, BAHSGU{He
Ha YCAOBHSI CTOKAa TaJbiX BOJ: NJoumans BoxocGopa F xkm®, 3age-
ceHHOCTb Oaccefiia f; B %; 3a6o/m04eHHOCTH fg B % 03epHOCTH fos
B % c yuerom pacmojoxecHuii 03ep B Qacceiiie; 3aperyiupoBaH-
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HOCTb BOJOXPAHHJHILAMH; CTeleHb 3aKapCTOBAHHOCTH (accefHa
B %; peabed M xapaKTep MoYBO-TPYHTOB; AJHHA TJI4BHOTO BOMAO-

ToKa L KM, cpexusig wupuHa BogocGopa B=~L— KM; cpelHeB3Be-

IMEeHHbI YKJIOH INIaBHOTO BOROTOKa [Y%g; cpemusii BoicoTa GaccefiHa
HaJ YPOBHEM MOpS.

YacTe MepeyHc/JeHHbIX XapaKTePHCTHK YYMTHIBAETCS Hemocpe-
CTBEHHO B pacyeTnoft popMyJie, APyrue MPHHUMAIOTCS BO BHUMaHIie
IpH BbIfope aHajora M3 HHUC/Ia H3Y4EHHBIX DPCK.

IpuMennTesbH0 K pacdeTaM MaKCUMAaJAbHBEIX DACXOAOB TadbIX
Bol pekn CCCP ycnoBHO xensiTes Ha jgBe rpymmsl: 1 -— paBHHHHBIE
pext u II —ropusie peku.

K rpynne I oruocsiTcs peku, Gacceiiipl KOTOPHIX paCHOJIOKEHb!
B Ipejesaax paBHHH U MJIacTooOpasHplX BO3BHIUEHHOCTEH (MI0CKOTO-
puil), rie OTHOCHTedbHBIe KOJeGaHHs BLICOT He mpeBoimiaior 400 u u
CHEroTasiHie NO3ITOMY 34XBaThiBAeT OJHOBPEMEHHO BeCh HJIH 00.1L-
Yy yacTs Gaccefina. B cBo ouepeab oHH JedsITCA HA PEKH JECHOI
30HB! H 30HB! TYHADHI, PEKH JIECOCTENMHON U CTenmHOll 30H H peKH 3a-
CYULTHBBIX CTelell U NOoJIYNYCTHHb.

K rpynne Il oTHoCATCH peKH ropHLIX DAflOHOB C PE3KUMHU Ko.le-
faHusAMH BBICOT, NpeBpiarIHmMy 400 # U 06yCI0B.IMBAIOMIUMI He-
PABHOMECPHOE CHeTOTAsIHAE B PA3JIHYHLIX BHICOTHHIX 30HAX Gacceiilia.

I'paunust pafionos, B Mpeaeaax KOTOPHIX pacyeT MPOH3BOIUTCS MO
cxeme, NpeIHa3HauyeHHOH A1 PABHHHHBIX H/JH TOPHBIX peK, NOKa3aHH
na xapre npuioxenns XXVII. Tam ke nokasausl pafousl, rjie cHero-
Boe MOJI0BOJbE BBIpAXKeHO ciiafo U rje pacyeTHBIMH Ha BceX pekax
He3aBHCHMO OT pa3Mmepa Bojoc6opa SIBJIAIOTCS MaKCHMaJbHble pac-
XOAB! A0KAEBEIX 11aBOAKOB.

PacyerT MakKcHMaJdbHBIX pPacxXxogoB TaJablX Bol
PAaBHHHHBX peK PacdeTunlfl pacxox onpefensercs mo Gopmyae

Eoh ,F

P a N
Qmaxp:(]mapr: (F+1)® 0109, (7'51)
rae Qmax p— pacyeTHbl MCHOBEHHBI MaKCHMAaAbHLIH pacxonx TaTsiX
BOJ B M3/cek, BepOSITHOCTH MPeBBIIEHHsT KOToporo p % gmay p — VO~

max p .
RYab MAKCHMATBHOTO PAcyeTHOro pacxoaa BOAHl — - m¥fcer

¢ 1 kM2, hyp — pacueTHslli cofl cyMMapHoro (6e3 Cpe3KH FpYHTOBOTO
NMUTaHHs) CTOKA MOJOBOALA TOH ke BEPOATHOCTH HpeBbiuteHHs p Y%,
YTO M HCKOMBII MaKCHMAaJbHBIl PacXox BOABl, B Ma; F— mioulaisb

Jmax p
BojocGOpa 0 3aMBIKAIOIIEr0 CTBOPA B KM% ko-——~h—— ko3 du-
p

IHEHT APYMKHOCTH MOJOBOAbS 1la 3TeMeHTapHsIX (Maabix) Oaccefl-
Hax (npu F—04u 8§:8.=1); n-—mnokasaTeJb CTelleHH, XapaKrepu-
3K peayKuuo {yMmenbinende) KoddduuueHta JIpYyKHOCTH
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_Gmaxp
hyp
KodphuuHenT, YUHTHIBAILUA CHHMXKeHHe MAaKCHMAJLHOTO pacxoia
BOJAbl PeK, 3apely/JUpOBAaHHBIX 03epaMH (§i) U BOZOXPAHHIHIAMHK
(8;); 02— Ko3pduuHenT, YUUTHBAOIWIUN cHIKeHHE MAKCHMAIbHOTO

pacxoja BoJL B 3a060/1I04eHHHIX 1 3a/1eCeHHEIX Gaccednax.

B npunoxenun XXVIII naercs HoMorpamma crelieHHON (GyHKIHHA
(F 4+ 1) =f[(F + 1), n].

Mapamerpst dopmyast (7.51) onpegensitoTes caeayrummM 00-
pasoM.

3HayeHusl n U Ry HAXOAATCS B 3aBHCHUMOCTH OT NPHPOJHON 30HHI
(pafiona) wu kareropuu penseda mo tada. 7.11. Ilpupoamas soua,
yKasaHHast B 310f Tafaulle, B mpefenax KOTopoll pacrnodoxen Gac-
CeffH pekH, ycraHaBauBaercsl mo Kapre mpunoxeHus XXVII s
Gaccefiga, pacrnoJOXKCHHOTO B JABYX CMEKHBIX 30HaX, NMPHHAMAROTCS
cpesHue 3HayeHus A U k.

MOJIOBObSA B 3aBHCHMOCTH OT ILIOIHIAAH BojocOopa; 81—

Tabauya 7 11
3uauenua napamerpos n u k,

ko

Mpuposnas 3ona (panon) n kKaTeTopun peineda

I I 11

Jona TyBRIApH
M lecnas 30HA

Esponerickas tepputopus CCCP,| 0,17 0,010 0,008 0,006
Bocroynas Cubupb ’
anagaasn Cubupn 0,25 — 0,013 0,010!
JlecocTenuas H cTennasn
30H bi
Leponenckan teppulopua CCCP | 0,25 0,020 0,015 0,012
(6ea Cepepumoro Kaskasa)
Cepepuniit Kankaa 0,25 0,030 0,025 —
3anaguas Cudupn 0,25 0,030 0,020 0,015

Jona 3acymruBeX
cTenefl ¥ ODOAYNDYyCTHHD

Sapauwit 1 Hearpasvuuit Ka- | 0,35 0,060 0,01 —
3axcram

U ns cibuo 3460.00vMenHuix  OacceflHOB ¢ MOmaffMH BOIocGopos 6Gonee
10 000 rm?.

dmax p
hp6162
napamerpel # i R, npuBeneHHbe B Ta1. 7.11, nOCTPOCHLI 110 paBHO-
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ofecneyelHBIM 3HAUCHHAM MOAY/ICH Gmaxp H CJI0EB MOJOBOABA fip
C BEPOATHOCTBIO NMpeBbilienust p=1Y.

Kareropus peibeda onpezgessiercsi 1o THICOMETPHYECKOft Kapre
B 3aBHCHMOCTH OT CTelleHH pacujleHeHHoCcTH Oaccelina. K mepsoii ka-
TerOpHHU pesbedra oTHOCATCS GacceitHsl, pacloaoXeliibie B Npefenax
XOJIMHCTBIX H MJ1aTOOGPA3HBIX BO3BBILIEHHOCTel, KO BTOpOii — Gac-
ceflHbl, B MpeJesiaX KOTOPHIX XOJMHCThIE BO3BHILEHHOCTH UepeyloTest
C MOHHXXeHHUSIMH; K TpeTbell — Baccefinbl, O0JblIdAd UacTh KOTOPDIX
pacmoJ/ioxkena B Npelefax IJIOCKHX HH3MeHHOCTeH, a Taxke peKH,
HMerIlHe MHPpoKHe 3a80/10YeHHble MTOAMBI.

Ipnsnaxkom a5 yCTaHOBAeHHS KaTeTOpUH pedbeda CayKut OTHO-
LieHHe CPeAHeB3BElIeHHOT0 VKJIOHA TJAaBHOTO BOJAOTOKA pacyeTHOH
pekH [cp K THIIOBOMY VKJAOHY [q

I
s=r, (7.52)
25
rae [y =—————- (BeqHuuHb YKJIOHOB B Yyp).
V(F+1)

Ilpu o>1,0 Gacceith orHOCHTCS K mepBO KaTeropuu pelbeda,
npu o=1,0--0,5—xo sTopoit, npu <05 —xk Tperbeil.

Crofi cToKa BeCeHHero MOJNOBOALS 3a[4aHHON BEPOSTHOCTH TIPeBHi-
enus fp onpejesieTcs MO TPEM CTATHCTHYECKHM apaMeTpaM: cpel-

HeMy MHOTOJIeTHeMY CJOK CTOKa M0JA0BOAbA A, KoddhduuyueHTan

BapHauui Cyn 1 acumMerpuu Cg, coost cToKa. Besauunua ki ompene-
JIsleTCs 10 KapTe H3OJHHHE CpejHero cJos CTOKa MOJOBOIbS (IPHI0-
wenne XXXI). Has pexk ¢ F<C100 xm® ma Esponefickoit u F<C
<1000 xx* Asuarckoii teppuropus CCCP B BeHuMHY fi, YCTaHOB-
JIGHHYIO 110 KapTe, BBOJATCA MONpaBOuHble KOID(QHULUMEHTH, YUYHTHI-
BalllHe OTVIMUHe YCJAOBHH cTOKa B MX OacceitHax MO CpaBHeHHIO cO
CpeHNMH 30HAJNbHLIMA. Beguunua atux xos¢duieHTos ycranas/In-
Baercs 1o 1aba1. 7.12,

Tatauya 7.12

YcT1oBHA cTOKA IO CPABHEHMIQ XapakTepucTika 7 MMounpasounwie

€ 30HA.IbHLIMH Gaccenna ‘ Ko3dpunuents
Boaee GaaronpusiTae Xonmuctnii peased, roamn- 1,1
HUCTHIE TIOYEBI
Meuee GaronpasitHbie Tlnocknit penveth, mecya- 0,9
Hble MOYBH

ITpu ocoBo HeOGIarONpHATHBIX YCJAOBHSIX CTOKA (COCHOBHE Jeca
Ha TIecKaxX, 3HAUHTe/bHOe pacnpocTpaHeHue TYQHOTEHHBIX IOPOX

W JIp.) MOTYCKAeTcs CHUKeHHe BeJHUMHb /1, CHSTOIl ¢ KapThl, 10 50%.
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B sacyuwaupbix pafloHax ¥ MOJymycTHHHO# 30He 3amanuoli Cu-
oupu u Kasaxcrana yuHTHBaeTcs 3aBHCHMOCTb A=[(F). dnaa F<<

<3000 kM2 K h, CHATBHIM C KapTH, BBOAATCA KO3bQHUHEHTH MO

Taba. 7.13.
Tab.iuya 7.13

MonpaBoutble KOIGPHEHEHTE! K CPeHEMY CAOI0 CTOKA IMOTOROABS,
onpenensHHOMY Nno npuaoxennio XXXI

Tlgowanb pogocbopa, wu?
Cro# ctoxa. M
Mmenee 10 100 500 1000 3000
Menee 10 3,5 2,3 1,6 - 1,4 1,0
Or 10 z0 15 2.5 1.6 1,4 1,2 1,0
Ot 15 a0 30 1,5 1,3 1,2 1,1 1,0

/s IpoMeXyTOUHBIX IoMmajeli BoZ0cGOpPoB, He NPHBEAEHHHIX
B Tabaule, 3HAYeHUs NONPABOUYHHIX KOo3)(PHLUEHTOB ONpeAelsoTces
HHTepHoAAuMel.

[Tpu osepuoctu GaccefiHa fo;>>29% yudTHBaeTCH CHHKeHHe h 1O
CpaBHeHHIO C ero 30HaJAbHHIM 3HAUeHHeM corJjacHo tabua. 7.14,

Tab.auya 7.14 Tasauya 7.15

CHuKerude c/og cTOKa noaoBoAbkg  Mamenenne C,p B 3aBHCHMOCTH
B 3aBUCHMOCTH 01 O3€PHOCTH ot nfouaaun BojpocGopa

Fo3 8 % Ko Forw A
25 0,9 0—50 1,25
510 0.8 50—100 1,00
1015 0,15 101—150 1,15
15 u fHoaee 0,7 150200 1,05

3radenus Coy A7 GaccefinoB ¢ F>>200 xm% cHUMAKOTCA ¢ KapTH
rzoanauit (mpuaoxenue XXXIT). Has Manwmx 6acceftnon, F <<
<C 200 £m2, x cHATHIM ¢ KapTH C.x BBOAUTCS MONPAaBOUHBIH KO-
LUeHT, BeJHYnHa KOTOpOro NpHHAMaercd 1o Tada. 7.15 B 3aBicaMo-
CTH OT maIomazan Boiocbopa.

3nauenne Cg npuaUMaetcsi 1o cooTHomlenuo Cg=2C,;. das
Cesepo-3anana n Cesepo-Bocroka CCCP, rjie B GopMHUPOBAHHIT MaK-
CHMaJIBHOTO CTOKA MOJIOBOJAbS B 3HAUHTENBHO Mepe YUacTBYIOT 10K-
IeBHE 0CaJKH, NPHHHMaeTcs cooTHomtenHe Cyg,==3C w.

OpauraTbl KPUBHX o0ecneyeHHOCTH Ky ANA ONpefeNenIs pacyer-

HOrO 3HAYeHHS CJ10f CTOKA MOJOBOAbA Ap=—k, h IPHHEMA0TCA 0
tabaunam H. C. Kpunkoro n M. ®. Meuxens (rabauusr tpexnapa-
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MeTpHUUYeCKOTO raMMa-pacupeleleHus — MpHIOKeHHe 8 HJIM 1O Ipa-
dbuxy npusoxenua XXIX).
Kosdduunenr 61, yuyHTHIBAMOIHUH CHHXKEHHE MaKCHMAalbHOro
CTOKA peK, 3aperyJiHpOBaHHBIX 03epaMu, olpelxensiercs mo dopmyJe
B L (7.53)
14Cf,,

rae C— Ko3dGdHIHEHT, BeJHUNHA KOTOPOrO B 3aBHCMMOCTH OT Cpet-
Hero CJ0f CTOKa NojaoBoaba Konebaercs ot 0,2 (mpu Az 100 um) 10

0,4 (npu A<100 mm): f'os — cpenHeB3BemennbIfi KO3QOUIHEHT 03€p-
HOCTH
n

o= 23(100-50 . L] (7.54)

i—=1

(smece F— naomansb BOZOCGOpa B CTBOpe NMPOEKTHPYEMOTO COODY-
XeHHs, S; — 1j0mans 3epKaaa osepa, f; — ILI0ILAAb YACTHOTO BOI0-
cBopa o3epa).

Honpasounnil Kosdpuuuent 6 Ha CuHKEHHe MaKCHMAaJbHbBIX
pacxoaos BOAB! PeK, 3aperyJupOBaHHBIX BOJAOXPAHHIHIIAMY, BBO-
JIHATCH C YIETOM [IPOEKTHLIX MaTePHaJOB.

Kosdduunent 2, YUIHTHIBAIOUIHA CHUKeHHe MaKCHMAJbHOTO pac-
X042 BOAH B 3aj1€CeHHEIX W 3a00/0YyeHHBIX Gaccelinax, onpeflendercs
no gopmysie '

8,=1—17(0,05f,+0,1f; 1), (7.59)

Tie [z — creneHb 3aseceHHOCTH Gacceiina B % ; [ — cTenenp 3a0o.10-
yegHocTH Oacceiiia B %; y— amuupuyeckuil KoapdHuueHT, pas-
Hefi 0,8.

Bennuunaer 8 mpu y=0,8 B 3aBucumoctu or $=(0,05 f,+
4+ 0.1 fo + 1) npuBenenn B Taba. 7.16.

Tabauya 7 15
Beanunnpr nonpaBounbix Koadduuuentos §;

!

3 0,0 0,2 0,4 0,6 * 0,8

1 1,00 0,94 0,88 0,81 0,80
2 0.76 0.73 0.70 0.67 0.64
3 0,62 0.60 0,58 0.56 0.51
4 0.52 0,50 048 0.47 0,46
5 0,44 0.43 0'42 0.40 0.39
6 0.38 0.37 0,36 034 0.34
7 0,32 0.31 0,30 0,30 0,29

ITpuveuanus: 1. fz medee 10% u [5 mMenee 5% He npHHHMAKICA BO BHU-
MAHME UPH pacdeTe MAKCHMAJbHBIX PacYofioB,

2. I'lpr P>8 npuanvaerca 8,=10,30.

3 TIpH [0s>>20% BausaHe [1 1 [s He yUMTHIBaeTCH.
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ITpu HaAWMUHUKM JAHHBIX MHOTOJETHHX HalJ0geHHUil M0 CMe’KHBbIM
BacceilHaM WM CTBOPAM pPacyeTHbI MAKCHMYM MOXKeT ObITh YTOUHEH
IJHM BHYHCJIEH MeTOJOM aHasmorud. [ljas 3Toro nyrem o0paTHLIX BbI-
yucJdeHHd 1o OGacceftHy-aHalory onpefesieTcss napaMerp Ay 1o
dopmye
Gig0 (Fa+ 1)

b
M9, BI aBQa

Fo, = (7.56)

Ijic 7 — pailoHHBII Napamerp, onpegedasieMblii no taba. 7.11; F,,
Gyo, o hi%a; 81a 1 024 —napamerpol OaccefiHa peKH-aHaJora, onpe-
0

JleJsieNbie H3BECTHBIMK MeTogaMu U no gopmynam (7.53), (7.55).

3nauenne i, n1a OacceilHa B cTBOpe NPOEKTHPYeMOI0 CoopyiKe-
HUST OTMpese/sieTcsl MO BbILIEH3J0KeHHBIM peKOMeHIalHAM WJIH NpH-
HUMaeTcst o datielM GacceliHa-aHasora.

MakcaManblblit PacxXofl TaJdsiX BOJ B CTBOPE COOPYZKeHIsl olpe-
geasiercst no gopmyae (7.51).

B xauectBe anagoros npuHuMaloTcs OacceliHbl, pacnoJsoKeHHble
B OJHOI{l H TOIl e NPHPOJHOH 30HE, C OJHHAKOBHM MOKa3aTeaeM pe-
AYKIHH 71, HMEIOIIHe NpOJ0/IKHTe/IbHbIe H HAJeXKHble THApOMCTplIde-
cKie HAOMI0eHHs H OJH3KHe ¢ pacueTHLIM OaccelHOM (aKTOpbI OA-
CTHJIaMoIell oBepXHOCTH,

Pacuer MakcHMaJAbHBX pacXogO0B TaJdBXx BOL
TopHBX pek. MakcuMadblible pacXo[Bl TajblX BOJ FOPHBIX peK
€ BeceHHe-NeTHHM noJosoibeM (¥Ypaa, Kapnarel, Anarafi, Casnp,
Kamuarka, Caxanun, ropusle pexkn Cesepo-Bocroka CCCP) onpene-
JSI0TCS 10 GopMyde

kol yF
(F 0O

Q,= 3. (7.57)

OGo3Hauenns 31ech Te xe, uto U B gopmyae (7.51).
[Tapametp ko dopmynst (7.57) npuaumaercd no raba. 7.17.
[Tapamerp ko yTouHsieTcsi 1o peke-anajory. Ero 3HaueHie 11s
aHaJora onpegensercs no Gopmy.e

0,15
fy=T16a Lot D77 (7.58)

. hl% aal a

Ro, BhlyHcIeHHOe no dopMynte (7.58), noacrasasiercs B GopyMyay
(7.57).

3uaueduss h u Cy olpegeisiores no npuioxennwo XXXI n
XXXII, Cs, npuanMaercst no cooTHowenuno Cy=(3+4)C,y.
MaxkcuMasnbable pacXo/bl TaJblX BOJ PEK C JETHHM NOJOBOIbeM
(Brtcoxoropunie pafionsl CCCP) pruncasiores no popmy.ie
L (7.59)
(F+1~
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Tabauya 7.17
3uauenus rnapamerpa k,

Ceorpapuaeckuil padon %Ii:ﬂ;“ﬂaib‘%;iuﬁeﬁcﬁggﬁ R,
¥paa . . . . . .. o 500 0,0025
Boagee 500 0,0018
Kapmatur . . . . . . 0,0045
Apran . . . . . . . Ho 1000 0,0025
1000—2000 0,0015
Bounee 2000 0,0010
Lentpasbusiit Anrail (3a-

cynLmsbie Uysickne cre-

1101 ) Boaee 2000 0,0007
Cerepo-Bocrok CCCP 0,0030
KamyaTtka .. 0,0010
Caxanaun

ceBepnbiit . . . . . . 0,0014

1103214111 S 0,0020

rie fipr— pacuyeTHbIHl C/I0A rOJOBOTO CTOKA BepOSATHOCTLIO MPEBBI-
wenust p%.

hypy OllpefenisieTcs 10 YKa3aHUAM pacyera HOPMbI TOZOBOTO CTOKA
11 obecnevenablX 3Hauenuil rofoBuIX pacxonon (§ 3.4 u§ 4.3). ke pac-
CUHTHhIBaeTcsl MO Gaccefiny-aHaJ/aoTy

Gy q (Fy + 1P
h L) .

i%rca 1

ITpu BoiBope Oaccefina-anasora B FOpPHBIX palioHaX, KpoMe yXe
H3BeCTHLIX TpeCOBaHHH, yUMTBIBaeTcs noJoxendne OacceifHa B rop-
HOH CHCTeMe, €r0 YIaJeHHOCTh U 3aWHIeHHOCTh OT BJAaroHOCHBIX BeT-

pOB, aMILIUTYJa BBICOT, H0JA [LJIOWIalH, pacnoJozkKelnas Bolllle CHe-
rOBOH JUHUH.

k= (7.60)

Tlpunep 7.8. Onpefeaurs MakCHMAa/bHbE gacxonm BECCHHETO  I10J0BOMbI
p. Heu y c. ITapdentesa ofecneuennocteio 1 1 5%, moaesydacs dopmyaon (7.51).

XapakTepHCTHKH pexkn u ee Oacceliya, BIMAIOLIME HA YCJIOBHS CTOKA TAJBIX
BOJ, BHIIHCHIBA€M H3 cropaBouHiuKa «Pecypch nopepxnocTHnX BoJ CCCP».

Pexa Hesa spaserca nesofepexHbIM HPHTOKOM p. YHKH, MPOTEKaeT B JIECHOMN
sone ETC. Ilnowaas BogocGopa, 3ambikaemas crBopom y ¢, ITaptenbera, F=
=034 k#% 3a’ecerHocTs bGaccefina [n=75%, 3abomouennocTh fo Menee 1%, osep-
nocTh fos Menee 1%, cpemnsis Bhicota Gaccefina 170 s majg ypoBHeM MOpf, cpe-
ileB3BEUICHHbIl YKJIOH riaBnoro BogoToka [=0,7%q. ITo dopmyne (7.52) Gacceiin
OTHOCHTCH KO BTODO# KaTeropun penneda (0=0,87).

anmuiuem pacueTHy0 GopMyay (7.51) H YCTaHOBHM 3HAYEHHS €€ NapaMerpoB
g1a 6acceitna p. Hewn y ¢. ITapdenbena,

koh o F
Qmax p=Imax pI ZW—‘alazy

k — xosbdunnesT ApyRHOTH NOIOBOABS mo Taba. 7.11 NpUHEMAeTCA pABHHIM
0,008; n -— noxasatesb cTeNeHH PeLYKUHH IO TOi e Ta6a. 7.11 npuHumaercs pas-
amm 0,17; h — cpenHee 3HaueHue C;10F MOJOBOJAbLA yCTAaHABIHBaeM Mo kapre (mpu-
doxenne XXXI) paBHbim 140 mat; Cyp — KO3 HIHEHT BapHaUHH CTOA CTOKA MO-
JOBOAbA MO KapTe (mpuaoxenune XXXI1I) paBen 0,38.
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Tpunnmas Cy=2C,==0,76, 1o npHIOKENHIO 7 NOJyuaeM 3HAYEHHS MOLYNbHbIX
KO3 GUUIERTOB kg =2,09 u k5q=1,70 1 obecTcuenybIe 3HAYCHHA CIOA ROLOBOILbS
h1%=2,09 - 140=293 mm u 115%=1,70- 140=238 mm.

01 — KO3 () UIMENT, YYATHIBAOUHA CHHXEHHe MaKCHMAJbHOTO pacxoja 3a cyer
3aperyJHpOBAHHOCTH O3epaMH, npuauMaeM papneiM 1,0, Tak Kak f.a MeHee
1%.
8y — KoadHULHeHT, YUHTHIBAIOUIHA CHHKEHHe MaKCHMAMBHOTO pACXoia 3a cieT
3a/ecedHoCT M 3a60/104€HHOCTH, o hopMyae (7.55) pasen §o=1-—08 lg (0,05X
X75+1)=0,46.

Ilo yCTAHOBIEHHBIM PACUETHHIM NapaMeTpaM BHIGHCAUM 3MaYeHHS MaKCHMAaJb-
HBIX PACXOJIOB BECCHHEro MOAOBOIbA:

0,08 - 298 - 954
Qiy, =~ grg. 17 - 030 wjeer,
0,08 - 238 . 954
—_— T T —= 9 3/
Qs 955 - 0,17 0,46 = 260 a3/cex.

Ha p. Hee y c. [lapdenneba umewtes nabniojienus waan CTokoM 3a {7 et
HanGonslunit Makcumansumii pacxof, #abawleHuntii B 1966 r., pasce 182 x%/cex.

BosMoxHo, uro BbiMHcaeHFbie no Qopmyse (7.51) MakcuMadbnbie PaCXOAuI
HECKOJIBKO 3aBBIWEHBLI BC/IEJCTBHE HU3KOrO 3Hadenus napamerpa n=~0,17, KoTophii
nm(r) NaHHOrO PAWOHA, KAK [MOKA3WBAIOT JOHOJHWTCNBIILIC HCCJAEJIO0BAHHS, PABCH
0,20—0,22.

Pacier no gopMynaM MakCAMAJbLHLIX PACXOAOB AO0XKIEBHIX MABOJLKOB

Paccmotpum dopmyant 1. JI. Cokonorckoro u I'. A. Anexcecra
u meroa I'TH, kotopile npumenuMbl s Beex paiionnoB CoBeTcKkoro
Cowsa, a Takxe pafionnuie gopmyasl JITMU u B HUTMH, pas-
paGoraHnble 11 pek Gaccefina AMypa, rie 10Xk AeBble NABOIKH Npel-
cTaBasIOT 0cobeHHo GOMBLIOH UHTepec. YKa3aHHble GopMYyIbl cofep-
KaT HeOOo/IbIIOe KOJHICCTRBO JIETKO ONpeleasieMblX MapaMeTpoB, 4TO
ABAseTcss YAOOHbIM B YUeOHBIX LesiX.
®opmyaa Jl. JI. Cokonosckoro. Drta pacuetHasi popMysa MaAKCU-
MalbHbIX PACXOJ0B BOJABI J0XKEBblX MABOAKOB OTHOCHTCS K OOBeM-
HBIM (QOpPMYJaM, CBA3BBAIONHM MAKCHMAJBHBI pacxod ¢ 00beMOM
u Qopmoit ruaporpada naBoaka. B oxkonyaTe/bHOM BHJe OHa 3allH-
CbIBAeTCH TaK:
O,QB(HT —H)ea F -
Qmaxp:—‘—_ptn—_p'foo['%Qpp, (7.61)

rae Hrp— ol 0caKOB 3a BpeMA pPACYeTHOTD JOXIs IIPOLOJIAKII-
TenpHOCThI0 T uacoB B MM, fo— ciaoll noTepp 0cafAKOB, HAYIIUX 1A
n0BepXHOCTHOE CMAadHBalHe, HauaJbHOE YBJAXKHeHHe JIOYBBL H 3aI10J1-
HeHHe MUKpOpesabeda, B MM; p — KOIDDUIHEHT HOKAEBOIO CTOKa;
F — naoutagp BogocOopa B K42 OHOBPEMEHHO OpOIlaeMas T0XKAeN,;
fp— MPOJOIKHTENBHOCTh NOAbEMA TaBOAKa B Yacax; [— koaddu-
mHeHT (GOPMbl naBoAKa; 0 — KOo3(QQPHIUHEHT, YIHTHBAOUIHHE AKKYMY-
JHpyIoniee BAUsHHE 03ep, 60J0OT H Jecor; 83— koaddhuiuedT yyera
PYCJOBOro peryaupoBanns; Qrp — pPAacXol IPYHTOBOIO NUTAHHS, Ipel-
HIeCTBYIOMIHUIT TaBOAKY; p — 00ecnedeHHocth B %.
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®opwuyna (7.61) npEMeHHMa A5l Maablx H Goabiinx BoxocGopos
BCceX paHoHOB, 3a HCKJIUeHdeM JecocTenuolfl W cTenuof 3ounl ETC,
a TakK¥e 3aCyUINUBBIX H MOAYNYCTHIHHBIX PaflOHOB A3MaTCKON yacTH
CCCP, rze ona npurogia Julllb st B010c60pos ¢ F<I200--500 xm2.
PacuerHplii cnoit ocagkoB Hr p onpepensiercs mo dopmyde (2.5)
I'TH ¢ yTouHeHneM MmOKa3aTedsi pelyKIHH JHUBHeR H TOXKIEH ny NpH
pacyerax WJH No JaHHBIM, NpHBeIeHHBIM B MoHorpadusx «Pecypchl
nosepxioctablX Bog CCCP». Tlpu panuuuum cBefeHHil 0 CyTOUHBIX
MaKkenMyMax ocafkos H.p oBecneueHHOCTIO p %% # 3Hauednut ny caol
0CaJIKOB 34 BpeMsi T MOXKHO YCTAaHOBUTH N0 QopMyJie
T \Nl—uy
HTP:HCP(_QT) . (7.62)
PacyeTHas npogo/KHTEIBHOCTD 0CaJKOB T B yacax onpeaessieTcs
B 3ABHCHMOCTH OT NpOJAOJIKHTeNbHOCTH MOAbeMa NaBolKka Iy 10
taba. 7.18.
Tabauya 7 18

tn Yacel I yagw tn 4achl ' T yvacu
1,0 .0 | 24 12,5
20 1.6 36 18,0
5.0 3.2 48 240
10 5,2 72 30
15 8,6 120 45

TlpubamkeHHble 3HAYEHHSA CJI0Sl HAUYaAbHBIX noteph Ho MM H Ko-
30 uNHenTOB N0XKAEBOID CTOKA Op MPUBOAsiTCS B Tadha. 7.19.

Tabauya 7.19
3Havenns koapdhuuMeRTa CTOKA o ¥ CJ0A HayaawHHX noteps

3HaveHH® & NPH pacueTHOH 0OeCTeyeHHOCTH p%

Pauou, aona HITZ
10 2-3 1

JlecHas 3oHa . . .. . ... 10 | 0,10—-0,15 | 0,20—0,25 | 0,25—0,30
Jlecocrenmnass u cTemHas 30HbI
Aqs1 BoocGopoB ¢ F < 500+
1000 k42 . . . . . . .| 20 |0,10-0,15 | 0,20—0,30 | 0,30—0,40
Tpearopueie paitonm ¥Ypana
Kapnar, ropnnie u 1pedrop-
Hbie pafionnt Cpeamell Asun o
Kapkaza (spome UepnoMop-
CKOTO mOGepexbsa) . . . . . 15 1 0,15—0,20 | 0,25-0,30 | 0,35—0,40
Haapauit BocToxk (kpome 0XK-
soro  Ilpumopba), ropHbie
pafioms Kapmar . . . . .. 10 | 0,20—-0,25 | 0,30—0,40 | 0,40—0,60
Hanennit BocTox (10xuoe Ipu-
mopbe), HepHoMopckoe nobe-
pexne KaBkasa, 3anangmas _
Cpyans . o o 0o 0 oL 5 10,25—90,30 | 0,30-0,50 | 0,60—0,80
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TIpoAo/KUTEALHOCTh NOAbeMa NaBOAKa fy NPHPABHUBACTCH Bpe-
MeHH go0erasus (HKa NaBojaKa Ty H onpepesasercs no GopMmysae

L
t, =, = —= .
1 1 3,65’11 ’ (7 63)

rge L — giupa peku ot HauboJee yganeHHoll uactu GacceftHa 1o

pacyeTHOrO CTBOPA B KM; Ug— CPelI#sifl CKOpOSTh moferanusi MuKa
nasodka B #/cex, pasuasi 0,7 ot HauboJplueit CKOPOCTH B PaCIeTHOM
CTBOpe, OTBeyatollell fa3e MakcHMyMa

=077, . (7.64)

3HauenHe vmax MOXKET ObITh ONIPEENeHD NpH HAJTUUYHN LaHHBEIX 00
yKJoHe u cpeaueli Taybune no ¢opmysae Hlesu unu dopmyse Ge3 Ko-
3 dHLHeHTa LepOoXOBATOCTH

max - 1710 40hcp » (765)

rae I —npomonbHBIA YKJIOH TajbBera B OTHOCHUTENbHLIX CIMHHIAX;
hep — cpenHsst rayOuHa B pacueTHOM CTBOpe B M.

[Ipubnukennoe 3HaueHUE Umace MOMXKeT OBITh YCTAHOBJAEHO 10
taba. 7.20.

Tab.auya 7.20

Maxcumalbubie 3HAYEHHR CKOPOCTH TEUEHHN PEX B M/COK

Maivle pexu
XapaxkTep pekn ¢ raybuHamMu ITpoune pekn
MeHee 1 &

3a00J0UeHHBIE . - . . . 4 . . ... 0,3—0,5 0,407
O6bunble paBHHHHBIE . . . . 0,6—1,0 0,8-1,2
[TonyropHeie WIH C XOJIMHCTBIM penbe—

dhom Dacceitna 0,8-1,5 1,2-2,0
Toprre 1,6—2,0 2,024

Koadduuuent (opMsl maBosKa [ 3aBUCHT OT MMOKa3aTeNiefl cre-
HeHH KPHUBbIX MOABEMa H Clafla IaBOJKA 7 U 1 U COOTHOUIEHHS Npo-
MOMKHUTeIbHOCTH cnaga U nogbeMa y. Ilpp m=2 n n=3 noayuum

12
f= Tra (7.66)
rge Yy — OTHOIIeHHe NPOAOJKHTENBHOCTH Ccrafga U NPOA0JKHTebHO-
CTH NogbeMa, onpefedaseMoe no Taba. 7.21.
Kosdduuuedar yuera BausHUS 03ep, B60J0T M Jeca § oupepens-
etcst o dopmyde (7.33).
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Tab.auya 7.21

Xapakrep pexH 1 ¥

Manpie peku u Jjora ¢ OBe3jiecHBIMU
facceitnyaMn M cJaa6OPOHULAEMEIMU
HOYBAMH + & v v o o o = v v v 4« 2,0-2,5 1,20—1,04

Mauneie pekn u mora c¢ OGaccefimam,
HOKPBLITLIMH  JIeCOM HJH HpOMHLae-
MBIMM [OYBaMM, a TaxKXe CpeljHHe

pexn ¢ OObYNLIMM MOAMAMM . . . . 3,0—4,0 0,92-0,75
Cpelnne n OonbliMe DeKH co 3HauM-
TeJbHLMHY DOAMAMH . . . . . . . 4,0-7,0 0,75—0,48

Pyc/0Boe pelryinpoBaHHe YYHTBIBAeTCS Ha OOJBIIHX U CpeIHHX
peKax npu HaJHYMy 3HAUNTEbHBIX NIOKM N0 popMyJe

hF
3=t (7.67)
rjae hq4— ray6uHa HANONHEHHS NMOWMBL NpH MaBOAKax; f; — mjomans

noiiMel; W —006heM J0XKAEBOr0 MAaBOAKa, ompefenaseMplii nmo Gop-
MyJiie
W =10 (H; — H,)aF, (7.68)

rne Hr, Ho, o, F— uMeloT Te e 3HavYeHns, uTo U B popMyne (7.61).

Benwuuna rpynrosoro pacxogaa Qrp AJs CyX0I0J0B, 020K, JOTOB
NpHHUMAETCS PaBHOM HYJI0, 2 [IJIsl TOCTOSHHBIX BOAOTOKOB H PeK OIl-
pellensieTcsl NpuOIHKeHHO 110 paBeHeTBY (3.18)

__ MF
Qrp~ 1000

T1e My — HOpMa IoJI0BOTO CTOKA B A/cex ¢ 1 Km2.

TTIpumep 7.9. Onpenesiurp VAKCUMAJbHBIH pacxXoj BOALI JHMBHEZOTO J1aBOKA
1% -nofi oBecneuennoctn 6ankn Kpyrton flp s paiione x.-n. cr. Hcenosaroit ([dou-
Gacc) no dopmyae (7.61).

Hexonnete gandbie: miomaab sogocbopa Gaixn F=225 ku? aauma mo tans-
sBery L=285 xm, peaved OacceiiHa KPYyHHOXOJAMUCTHIH, 3a/1eCEHHOCTL He3HAYUTETb-
Hasi, 03ep, BOJAOxpPAHKMIL H Bon0T B BaccefiHe ner.

YcraHoBHM pacyeTHbie mapaMerphr qopMyabl, Ilo Tada. 7.28 npunumacwu
Umax=1,5 M/cek, Tor1a va=0,7-1,6=1,05 m/cex. .

m 22,25 qaca.

Ipojo/KuTeabIOCT, pac ieTHoro Joxas mo taba, 7.18 T=1,7 uaca, Caofi
ocafkos Hi% 3a J0XIb MpoaomKHTeabHOCTBIO 1,7 waca no dopmyne (2.5) npu
Sy % =15 mm/nux (1m0 1. KoHcrauTunoska)

Hig =15(60 - 1,7)" =70 su.

Mo rabn. 7.19 npunuvaem He=20 umm u a;%=040, Tlpu y=20 (cm
Taba. 7.21) xosdduunent dopmer rugporpaca f=1.2.

IlpomomikureanHoCb o beMa NAaBOJKA fg=Ty=
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ITo dopmyne (7.61) nmpH ycTaHOB/IEHILIX NapaMeTpaX MaKCHMaJbHbIfl pacxnl
JAUBHEBOrO namozika 1Y%-nofi ofecmenexnoctd Ganku Kpyrod fp pasen
0,28 (70 — 20) - 0,40 - 22,5

— . . 3 nrn
Qmﬂx 1% 2925 1,2=067,2 »[cex.

dopmyna I'. A. Anexceepa. Dopmyaa (7.35) nas pacuera MakcH-
MAJbHBIX PACXOA0B BECEHHErD NOJOBOALS NPUMeHHMa H JJA pacueta
MaKCHMAJbHBIX PACXONOB O IEBHIX NABOAKOB. B 3ToM ciayyae Mak-
CUMAJBHBLI MOMYJIb UPHTOKA U CJAOH NABOJOUHOIO CTCKA Ompedess-
[OTCS B 32BHCHMOCTH OT CYTOUHOTO CJIOsi OCAJKOB H KO3(QHUIlHeHTa
ctoka, CmocoOnl onpeeiedust napamMerpos 3ToH (opMyanl AjAs pac-
qeTa AOXKJAEBBIX MAKCHMYMOB NOJAPOOHO paccMaTpHBAIOTCA B METOTH-
YeCKHX PEKOMEHJAIHX K COCTARASHHIO CpaBOYHHUKA M0 BOIHBIM pe-
cypcam CCCP, uim. 7, wacrb I, 1963 1.

3mech NpeACTaBUM NOCAeIHHH BAPHAHT CXeMBbl pacycTa MAaKCH-
MaJbHBIX PACXOMOB BOJABl A0 AeBHX MNABOJIKOB, KOTOpAasi, KAk OTMe-
yaeT AneKcees, IPHHIIMNHANBHO NPHMeHHUMa H JJs pacyeTa MaKCH-
MAJbBHBIX PACXOJA0B TaJbIX BOJ,.

B ocuoBy pacuerHoil cXeMHl NoJ/0¥eHa IIHPOKO H3BecTHas (op-
MyJa, YIHTHIBAMOLIAS MAaKCHMAJAbHYIO HHTEHCHBHOCTD HOXKAA 32 pac-
YeTHHII HHTepBAJ BpeMeHH UJIH peyKLHi0 MAKCUMAJ/bHO! Be/JJHYHHBI
cpefHel HHTEHCHBHOCTH MOXKAS C yBeIMUCHHEM HHTePBa/1a BPeMEHH
ocpegHedHus ’

Qumax p= Imax pF = 16,67a.,For = 16,6TH ;% (<) For, (7.69)

rie Qmax p — MAKCHMAJBHBINA pacXon BOAB B M3/cex 3ajaHHON obec-
NeYeHHOCTH; Gmax p — MOAYAh MAKCHUMAJBHOTO CTOKAa B Mm3cex

¢ 1 &M% oty — MAKCHMANpHAS HHTEHCHBHOCTD OCAdKOB B MM/MUH,
CPemHfsl 32 pACUETHYIO OPOJAOJIKHTEIBHOCTL T H paBHasi, COIVIACHO

dopmyae (2.12), Hep$(t); Hep— cyTounnlii cJofl ocafkoB B MM,
P (1) —oOpIMHATA KPHBOH PeAyKLUHMH HHTEHCHBHOCTH OCALKOB, paBHas

Gy .
?;; T paBuo 0accefHOBOMY BpeMeHH JNoGeranusi; F — miolaab BO-

nocGopa B KM% r— KO3DQPHIHEHT, YUUTHIBAIOMHI BAUSHHE 03D H
BOJOXp aHHJH, OnpenessieMplli o ¢popmyse (7.38), ¢ — Gespasmep-
Hblll cOOpHEIT KOYPOHUIHEHT, paBHBIl Mpou3BegenHi0 Tpex KOIPdu-
LUeHTOB

P ==9-%192, (7.70)
Tle ®; — KO3 PHIMEHT cToKa OT HaHOoJiplllerp cJa08 0CafkoB H.—

=Q-T 32 PACUYETHYIO NPOJOJKHUTENBHOCTh T; @1 1,0 — Kosdduiu-
€HT, YUHTHIBAOMIUA HePABHOMCPHOCTh BhiNaJeHHs OCAJKOB 1O IJIO-
magu Oacceitna; @2<<1,0 — kosdduinent, yuuteBalOMuUil - perymau-
pytoliiee Bausinne 6accefiHa (CKJIOHOB H pYyCJ0BOH CETH).
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Criofi 1aBOOYHOrO CTOKA Ap ONpelensieTcsi 10 PABEHCTBY
hy==aHp=ail gy (T), (7.71)

rie o — cyMMapHBIt uIH 00beMubIH K09 (HUHEIT CTOKA 0T NaR0 KO-
oOpasywomux ocaikos Hy=H (T) 3a ppema T munyr, pasnoe
IPOLOKUTEIbHOCTH 1aBOJLKA.
h

p

3HadedHs o= ONpefegsIioTes AT KaXAoro paloHa Ha OCHO-

T
BaHHH Tpadpukos CBaA3H i=[(Hr), NOCTPOCHHBIX 10 KAHHBIM HabJI0-
JeHHH CTOKOBBIX NYHKTOB.

[Tapamerpu dopmysn (7.69) u (7.71) — pacueTHass NpOMSIKH-
TENbHOCTb 0CANKOB T, COOPHBIT KO3(HIHEHT ¢ H pacueTHass BejH-
ypHa P(T) — onpelensioTes nyTeM o6paTHBIX BhIYACAeHHH 10 HaG110-
JeHHBM Qmax p, (max p» Aoy Hepy @ W PAHOHHBIM KDHBBIM peLyKIIHH

T
ocankos P (t) uiau P (1) =

Beanuuna P(T) onpelensercs AJds KaXKAOTD CTOKOBOTO NYHKTa-
AHAJIOra O U3BECTHBIM Ap, &0 H Hep
T . 7.72
1 ——— D <
V() = (7.72)
H YTOUHSIETCS B 3aBHCHMOCTH OT COOTBETCTBHSA MOpP{O/JIOTHIECKHX Xa-
pakTepuctuk F, L, I nensydennoro 6acceiina u Oaccelina-anaJora.

s onpeneledHst pacyeTHON NPOJOIKHUTENLHOCTH OCAAKOR CHa-
ya/ia BEIYNCJSIeTCSA N0 ONOPHBIM NYHKTAM 3HAYEHHE

e S O} (7.73)

3aMensisi npd 37oM cOopHbIl Ko3pPULIeHAT ¢ KOIPDUIKEHTOM [1dBO-
JIOYHOT'D CTOKA O = @.
3ateM nyTeM CONOCTaBJCHHS ¢ pafloHHBIMU TabJHYHBIMH 3HaUe-

HHAMA Y (T) 1151 ONOPHBIX NYHKTOB yCcTAaHABJANBAETCH COOTBETCTBYIO-
mee 3Hayedne pacdeTHOH NPOJOJAKHTENbHOCTH 0K s, KOTOPOe NpH-
paBHHBaeTcs o6meMy HAH GaccellHOBOMY BpeMeHH J00eraHHd T.
Jas HensyueHHbX OacceflHOB pAacuCTHAS NPOAOIKHTEIbHOCTD
10X A, paBuasn OaccellHOBOMY BpemMeHH A00eraHusd T, YCTAHAB/AMBA-
eTcs 110 pycJ0BOMY BpeMeHH Jo6eranus T, U KO3 PUIHeHTy nponop-

T
IIHOHAJBHOCTH kr=— 110 POpMYyIe
T

Y
16,67Lk,
e tyk, = 16,67 L hm (7.74)
up a[ an‘axp

rfe T, — BpeMs pyciaoBOro AoOcraHus B MHH., L — IJUHA TJaBHOTO
BOAOTOKA B KM; Up — CPEJHSI PYCJAOBAs CKOPOCTh J00eranus Bogbl
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B a/cex; I—ykion pekn B %o; a — Ko3(pdHUHEHT, 3aBUCAIHUEA OT
IIepOXOBAaTOCTH BOZOTOKA, NPHHUMaeMBlil NPUOJHKEHHO pPaBHBIM
0,15.

3HaueHUs R, yCTaHaBJHUBAIOTCs MO rpauraM cBsisu T={(1p) =
=Fk.Tp MeXJly pPyCJOBBIM BpeMeHeM NOGeraHns Tp W pacyeTHOH Ipo-
JLOJKHUTENbHOCTBIO OCAJKOB, KOTOphle CTPOSTCA [I0 MaTepuataM CTo-
KOBEIX NMYHKTOB JaHHOr0 u3uko-reorpaduueckoro pafiona, [1o Axsek-
ceeBy, IOpHMepHble 3HaudedHs K, ciepywoune: 0,75—1,0— naa 3a-
CYULJMBBIX CTeMHBIX pafionos, 1,0—1,2-— nag cremHoii soHm, [,2—
1,5 — nasa sgecocrenuo# 30uel H 1,5—2,0 — a4 secHoft 30HBI W/TOTY-
TOPHBIX PEK.

Haxonen, ucxoas M3 MoJydeHHBIX NOPaWOHHBIX pacyeTHBIX 3a-
BHCHMOCTeH T=[(1p) ==Tpkr, MO MaTepHaNaM CTOKOBBIX MYHKTOB
yTOuHgeTCA BeJnynHa COOpHOro Kox(pduUHeHTa @, DPHHATOID paHee
paBHBIM 00beMHOMY KO (UIHEHTY CTOKA o, 1O hopMmye

Jmax p
16,67Hpl (v) r

o= (7.75)

rae 3HaueHusd Y(T), COOTBETCTBYyWOUIHE T=1Tpk;, OMpeeJsIOTCH IO

pafioHHOM KpuBOfi penyKuuH CpelHell HHTEHCHBHOCTH ocamkoB ¢ (T).

IIpomoakuTesBHOCTL PaCYETHOTD JOXKAA T=Tpky, BXOJAAULAH
B IPaBYIO 4acTh Gopmynsl (7.69) 4 3aBUCALIAA OT UCKOMOTO MaKCH-
MaJbHOTO pacxofa Qmax p, ONpenensierca No dpopmyne (7.74) nyrem
nocaeoBaTeNbHEX Npubanxenuii. Urobu u3bexkaTh aToro, AJgek-
ceeB peKOMeHJyeT YCTaHaB/JAHBATh T NyTeM COBMECTHOTO pelleHHs
ypaBHeHu#t (7.69) u (7.74) orHocutesnpHO T. s cokpamieHus 3a-
IHCH K YIOOCTBA BBIYHCJEHHH BBOZHUTCH PAA BCIOMOTATelbHBIX [a-
paMeTpoB.

ITpumep 7.10. OnpefesnTh MaxCHMabUbIi Pacxoj 10k aesoro nasonka 1% -noi
oGecriedennoctn Ha p. TuxBuuke y g, [opeayxu no caIol0 CYTOYHBIX 0CAJKOB
Hyy =75 um u ¢=0,5, noawsysce dopmyaoii (7.69)

BopmocGop p. Tuxsuukn y 1. Topenyxu XapakTepusyercs ciefyiolluMd Zau-
unmn: F=2200 xn?, L=139 km, [=075%, f2=0,69, fe=011, fo3=0,005, a=B=2.

[Mpexne Bcero sameTum, To BAHAHME OGOMOT W Jeca HA CHHIKEHHE MAKCH-
MasibHOTO pacxoga gopmynaol (7.69) HenocpelcTBEHHO HE YUYHTBIBAETCH, KAK 3TO
Oeli0 B Gosee pannux Gopmyaax Anexceesa. [1o3comy, BHYMCIMB no QqopMyJe
(7 38) koD PUIHENT CHUKEHNST MAKCHMANBHOrO pacXona 03epamu

1 —0,005
r= —f,—‘—— :0,885,
I+ 25.0,005
70CAe0BATeNLHEMH IPHOMAKeRHAME OyJeM BBIYHCASATE MaxkCHMAJbHBIH pacxof
_ 2,
1%-nofi obecneuennoctn. Oas onmpegedenus P(t) Hau H BOCNOJIL3YEMCs
c1%

taba. 11.3 yuebunra «Peunoft crok» 1968 r. . JI. Coko/soBCckOro, B KoTOpoii TIPH-
BOASTCA 9TH 3navenns ans Benopycckor CCP, uro mMano oTpasutcs HA pesyib-
Tatax yue0HOro mpuMepa.
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[Tepsoe nmpubaumenne. 3amabiiuch v'p=050 M/cex u npuHAB k1=1,5, no

topmyae (7.74) moayuum ofluee Bpems poGeraus v'=15- 16,67~(—1)§59—O=6950 M¥UH, =

=48 cyrox. [IpupaBHsiB €ro LpOJOMXKHTETBHOCTH PACcueTHOr0 HOXKIS, [0 YKa3aH-
Ho#t Tabaune moayunM YP(t)=0,00021 wu a,=Hc % -P(1)=75.0,00021=
=0,01575 sm/muH.

o ¢opmyae (7.69) Q' max 1%=16,67-0,015752200-0,5 - 0,885 =256 m3/cex.

BTopce mnpubanxkenue. Ilo YCTAHOBJAEHHOMY Q'max 1% BBEIUHCIHM CPeIHIOIO
PYCIOBYIO CKOPOCTEH J06€raHud, vp=0,15 . 9,75”"‘ - 956'/4=0,546 M/cex, KOTOpOH
cooreercTeyeT 1/=1,516,67 Ol_gfﬁ =6370 mun.=4,4 CyTOK.

HoBomy anauenmio t” coorBeTctByer (t”)=0,00023, mpu KoTopoM E.:..=

=75+0,00023=0,01725 ma/mun. Torna Q" max % =280 x3/cex
Pasyuna Q7 — Q'=24 wm3/cex, uto Gonvie 5% 0T Q" max 1%

Tperse npubavxenue. [lo Q”max 19 HOJAYuuM 3Hauewne vp, =0,553 MY/ cex,
KOTOpOX., COO1BeTC,ayeT T/ =6280 mun., (") =0,00024, a »=00180 mm/mun.
Tpn HOBLIX 3HAUEHHAX XapPAKTEPUCTHR Q oy 1o =292 #3/cer.

m
Paznuua Q7 -~ Q¥=12 #3/cex, uro menvme 5% o1 Q oy 19,

B kauecTBe pacyeTHOrO 3HA4YeHUs] MAKCHMaJLHOIO PacxoJa BOMLI JOXKAEBOro
naBonxka 1%-Ho#t obecnieuennoctu p. TuxBEHKK y 4. openyxu mpunuMaetcs

Qumax 1% = 292 a3 /cex.

®opmyna JITMHU. dcpmyna pekomeHjyercs A pacuera Mak-
CHUMAJBHBIX PACXOAOB NOKIEBHX NaBOIKOB HEU3YYEHHBIX PeK U Ma-
JIBIX BOJZOTOKOB Gacceiina Amypa pas3noro JHafla3oHa Ijoiuajfeil Bo-
joc6opos. B ocuose ee jexut Qpopmysa Npeledbaoil HHTEHCHBHOCTH
CTOKA

0,278a,ax paF

Qmax p = Qmax pF: 0,278a W

apFd = 5, (7.76)

max p

roe Qmax p — MPHOBEHHBII MAKCHMaJbHBIH pacXog MOKAEBBIX BOJ
B M3/cex 3apmaHHOf o0OOecrmeueHHOCTH, §p — 3NeMeHTapHHH MOLYIb
MAaKCUMaJbHOTO CcTOKa B M3/cex ¢ | kM?, Qmax p — MAKCHUMAJAbHAasA

4yacoBas HHTEHCHBHOCTh JOXKIA B MM/4ac; o= — K030~

1

(F+Dn
dHUHEeHT PEeNYKIHH, YYUTHIBAIOMHA yOblBaHHe KaK cpegHelfl HHTEH-
CHBHOCTH JNOKJAf C YBEJHUUEHHNEM ero MpPOJOJIKHTENBHOCTH, TaK H
MaKCHMa.JIbHOTr0 MOLYJs CTOKA ¢ YBeJHueHHeM Bpemedu poberaHus
HAH miomain BomocGopa; n-— OKa3aTejb CTeOeHH pefyKIUH
MOJyJisi MAKCHMAJNBHOrO CTOKA I10 IIomaau Bogocbopa; o — pacyer-
HBIl Ko3(PHunenT croka; F — niomagb BogocGopa A0 cTBOpa COOPY-
XeHna B KM%, 8 — Ko3QOUIHEHT, YIUTHIBAIOMHHA CHHXeHME MaK-
CHMaJBbHOrO pacxoga Boabl o3epamu u Goaoramu; 0,278 — kosddu-
LHeHT IlepeBOAd HMHTEHCHBHOCTH OCAIKOB B MM/4ac B pacxog
B #%/cex ¢ 1 xm® nnomanu BogocGopa.

309



[To ¢opmyae (7.76) onpeaensiorcs MaKCHMAaJabHble pPacXOmbl
BOZBI AOXK/EBBIX NaBOAKOB B 1Y% -Holl 0GecleuUeHHOCTH, OT KOTOPHIX
MOXKHO TepPeATH K MaKCHMyMaM JpyTuX OGeclleyeHHOCTefl ¢ Io-

max p
MOUIBIO NepexofHOro Koadduuuedra kp= Q , 3aBHcAWerg or
max 1%

pacuerunix 3HaueHuil Cp, u C,.

| S
Puc. 7.16. Kapra u3oqvHMl MaKCHMaJbHON YAcOBOH HHTEHCHBRO-
et goxan 1%-nod obecneuenHocTy (Quwax 1% ) B Maz/uac.

1 — H30JHUNH MaK MMaJbHOH HHTEHCHBHOCTH, 2 -— U3OJHHHH OPHEHTHDPOBOY-
HBIX 3Hayenud MaxCHMaJibHOH HHTEACHBHOCTH.

[lapamerp n onpejesed no rpaduycCKuM 3aBUCHMOCTAM 5 =

=[(F) uernpex paiioHoB Gacceilna AMypa, 215 KOTOpHIX 3HAYEHUe
n UPUHATO ofyHaKoBbiM U pasHbiM (,40. ITpu 3toM pacueruas Gop-
myna JITMH npunnmaer Bun

07278amax 1% af

Qmaxl%: (FJT‘ ])0‘40

Pacuersre napamerps ee onpegeasiorcst tak: F kM — 1o tonorpa-
{uueckuM KapraM KPYIHOTO MacluTafa; @ ax 1o, MM[4ac — MaKcH-
MaJsbHasl 4acosast UHTEHCUBHOCTD J0XKAA 1Y% -uoll obecneveHHOCTH —
no xapre usonunuii (puc. 7.16); kosdduuuent croka a-—no xapre
30HaMbHOrO pacmpenetendst « (puc. 7.17), Kosdduuuent, yuHThi-
BAKOIUH CHUKEHHe MaKCHMAJbHOLO Pacxoja BOMbl 03epaMH d GoJo-
TaM#,— o QopmyJe BHjaa (7.33)

6=1—061g (14 f,+0,20fs), (7.78)
rie fos ¥ fo— UMEIOT 3HaueHus, npuHATHE B popmyse (7.33).
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B Buagy toro uto Ha pekax [anbHero BocToka 3HaudTeNbHBIE
MaBOJKH POPMHPYIOTCH MHOTOCYTOUHBLIMU JIUBHCBBHIMHU HOXKASAMH, pe-
TYJIUpYIOLLAs POJDL Jleca HUUTOXKHA U f; B opMy./e He YUNTLIBAETCH.

Kos¢duuueHT Bapuanuil MakCHMaJbLHBIX PACXON0B BOIBI J0XKIe-
BbIX MaBOAKOB OMpejeIsiercs no gopmyne

C,—b—0251g(F-+1), (7.79)

rae F — naomaab Bogoctopa B ku?;, b — reorpaduyeckuil mapamerp,
ofpesne’sieMbil IO KapTe 30HAJLHOrO pacrpejae.iedus (eM. puc. 7.17).

—

Puc. 7.17. 3nauenns reorpaguyeckoro napaMerpa b u koapduunenra
CTOKa ¢ IO 30HAM.

Ne 30HBL . . « + . . . 3 It 111 v v Vi vIi
Q. . .. e e e 0,4 0.6 0,5 0,7 0,8 0,9 0,8
b e 20 1.7 1,6 L9 1,9 24 2.2
Ne 30HBI . . . . . . . VI 1X X X1 X X1 Xiv
Qe e 09 09 08 09 08 1,0 0,7
b ... o e 1,7 15 20 15 1,4 1,6 2,0

Kosdpuuuent acummerpud Cs npuHumaercd paBHHIM Cy=4C,.

®opmyaa (7.78) mos3soasieT NpH pacycTaX MaKCHMaJbHBIX pac-
XOIOB HCIOJb30BATh MeTO] THApOJOTHUeCKOH aHajorud. Jast storo
no GaccedHy-aHaJory ¢ psioM HabmoneHuil He MeHee 15—20 jer,
MO3BOSIONINM YCTAHOBHTh HANCIKHBIE 3HAYEHHA CTATHCTHUECKHX
napamMeTpoB, onpele]sieTcsi MakKCHMaJbHBIl pacXon 3ajnaHHOH obec-
NeyennocTd 4 no dopmyne (7.80) paccunrhiBaeTcss MaxCHMaJbHBI
pacxol HeH3y4YeHHOI pexn

Qmax P Qmax pa (%)060 Bia , (780}

rac Bee obo3HayeHmst Te XKe, yTo U B Qopmyae (7.76), a uujgeke «a»
03HayaeT, YTO mAHHBI TapaMeTp OTHOCUTCS K OGaccefiHy-aHasory.
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Hpumep 7.11. Oupeenith MakKCHMATLHBE PAcXod BOIB JOXIEBOTO NABOIKA
1% -no#i oGecnesiennocru p. Qaonrpo y r. Morouu no dopmyre JITMU (7.77).

Uexonunie nannbie: p. OaoHrpo apisercs nputokoM p. Moroun, koropas
D CBOIO Ouepe/lh BmajaeT B J1eBOGepeKHBI npH10K p. AMypa — p. Amasap, Ilno-
waies sogocGopa pekn y r. Moroun F=785 xa?, nnuna L=20,2 xm, 3abomnouen-
HOCTb Gaccefina fo=20%.

Cuauana no dopmyse (7.78) Bbluydcasey KO3(PGHIHEHT CHUMEHHS MAKCHMA/b-
HOTO pacxona 6caoTamMu

3==1—106 (1 + 0,2 - 20) = 0,58.

3artem no Kapram (puc. 7 16 n 7.17) ycrasapiHBaev MakCHMa/bIyi0 4acoBYIO
HHTEHCHBHOCTE HOK/AA | % -HOH 00eCneueHHOCTH Gmax 1% =00 MM U Ko>pduirent
croka a=10,80.

Tloncrasus HeoGxoanMule HapaMeTpsl B Gopmyay (7.77), noayunv

0278 - 65 - 0,8 - 78,5 - 0,58 ,
Quax 19 = 785 4 1) =114 u3/cex,

®Popmyaa B HUIMHU. B ee ocroee aexur dopMyna npeneis-
HOH MHTEHCHBHOCTH CTOKA

—0,278a, 2, (7.81)

‘]maxp
THe Qrp-— HaWGoJAblIAA BeJHYHHA cpelHell MHTEHCHBHOCTH A0S
B Mm/wac 3a BpeMsi joberaHusi BoAbl T no GaccefiHy or Haubosee
yIaJIeHHOH TOYKHM peuHoH cucTeMbl; o — KO9Q(ULUHEHT cToKa, HH-

JeKc p o3Hauaer oOecreueHHocTs B Y, KOTOopad TMpHHHMAETCH
B fafapHefmux pacuetax pasuo#t 1%.

3nayenne a, oupejeasgeTcs Mo IMIUpHUICCKON dopMyie

I (7.82)

=
TO,YQ

rae 0,75 — MoKasaresb CTeNeHH PefyKUWH HHTCHCHBHOCTH LOXAS IO
NPOAOJIKUTEIDHOCTH, IIPUHATBI ONMHAKOBBIM /11 BCEH TCPPUTOPUM
Gaccefina p. Amypa; Sy — npeneabHas yacosas HHTCHCHBHOCTb JO-
XKIsT B mm/mun;, T — pacuernast IPOROTKHTEAbHOCTb NOKISA A5 BO-
nocBopa mioiiagslo F, paBia BpeMmenn 106eTaHus T, B yacax.

[MpencraB¥B cyTouHbIH MaKClIMyM OCajiKoB, cornacuo Gopmyie
(7.82), xax

S, - 24 5
Ho="gm =S, - 24"%, (7.83)
0oJIYIHM
S, — 2—4’:75— — 0,452H, . (7.84)

PacueTsas npomgo/KHTEIbHOCTD A0KAA T UAM BpeMs Hoberanus
T pas Bopocbopa miomaablo F mpuHAMaeTcs PABHON CABMLY BO
BPEMeHH JaT HACTYIJIEHHT MaKCHMaAJIbHBLIX OCajKoB M cTOKa, T. €.
T:T:tc.
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Bpems ciasura f., 3aBucdimiee oT pasMmepa maomanu Gaccefina F
M BeJHUYUHLI CHPSMJICHHOTrO YKIOHA [%p, Ompexe.IsieTes Ho MIUPH-
yecko opmyne
F0,40

t8:2’17QT4' (785)

[Moxgcrasus BhipaxkeHuss (7.84) u (7.85) B dopmyay (7.82), no-
JYYHM

— 0,452H 0,258 0%
== 51 F0% c0 - Fo,éo (7.86)
( ]0,34 )

IoxcTaBup sHauyeHue a, B GOpMyay HPefeIbHON WHTEHCHBHOCTH
(7.81), monyuum

0278 - 0,258 H %% 2 0.07H 1% g
max FO,JU - F0’30 . (7 7)

C yueToMm nonpaBoyHOro Ko3pQpuUHEHTA Ha DPEAYKLUIO 0CadKOB
no naomany Ky u Kospduuuedra O, yUUTHIBAIOWIEr0 CHHKEHHE
MaKcuMa/blbIX  pacXofop  0odoTaMH, — pacyeTHas  QopMmyna
JB HUI'MHU umeeT oxoHyaTenpHbIH BUL;

0,25 g
0,072/, 10,0 7 Kpgb

qmax 19 = (F + 1)0,30 (788)
uiau
007aH o 1" Kb
Qmax 1= (;- L1030 (7-89)

[Tapamerpsl pacyeTHOH GoOpMY/Ibl ONPeLETSIOTCS 110 PeKOMeHxa-
uusm OB HUI'MW caenyiomum obpasom: H 1q, — 10 KapTe MaK-
CHMaJIbHHIX CYTOYHHX ocankor | Y% -Hoil oGecneyeHnocTu (puc. 7.18)
Wiad no TabAWllaM [Ad MeTeocTauuuil, o — 10 KapTe H30JUHUMA
(puc. 7.19); F u [-—n1no TomorpaduyecKkum KapTaM KpYIHOTO Mac-
wraba; Kr— 1o 1a6a. 7.22; § —no gopmyae (7.78).

Tabauya 7.22
Hsmenenue xoadthnunentor pepyxkuuu ocagkor Ky N0 nACIHAK

Naowaas, The, &2

Paiion E.‘i ’
= 1 5 10 20 50 100 200 500
=
|
3abafikaaee . . .| 1,0/ 0,99 0,93 0,87 (0,80{0,68(0,59]|0,45| —
Amypekas obaacts | 1,00 0,99 | 0,96 | 0,93 1 0,88 | 0,77 | 0,64 | 0,49 | 0,36
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Puc 7.19. CGopuuili Ko3@UIUHENT croka a K dopmyne IB HUT'MIH,



Ilepexon or Q . ,, K pacxoiaM APYrux obecieueHHocTedl ocy-
as )

IeCTBAACTCH C II0MOILbI0 OIHHAKOBLIX AJS BCEH TeppHTOPHH Hepe-

XOIHBIX Ko3(hhuuyeaTos Mo tas.l. 7.23.
Tabauya 7.23

Mepexopusie K0a(ihHIMENTH OT MAKCHMAJBHLIX pacxoaos (MOayRei)
H ciaoceB cToka 1%-uoil 06ecNeYeHHOCTH K PACXOAAM M CAOAM CTOKA 34 NMABOAOK
APYroif MORTOPAEMOCTH

Of6ecnevenocrs, % 0,1 1 2 5 10 15
Kospdunuent nepexoia
LS MaKCHMaJabHEIX

pacxogoB BOABL . . . 1,45 1,00 0,88 0,74 0,63 0,45

Kosdduuuent nepexoia

LA pacyeTHpix obbe-
MOB CTOKa . . . . . 1,49 1,00 0,88 0,73 0,61 0,44

DopmMyila peKOMeHIyeTesl 151 PacyeToB MaKCHMAaJbHBIX Pacxo-
IOB LOXKIEBbIX NABOJKOB HEH3YUEHHHX pex ¢ IJION[aAsiMH BOLOCHO-
pos He GoJec 10000 — 15000 xu? B GaccefiHe Bepxuero u Cpenuero
Awmypa.

[punep 7.12. OupenednTs MaKCHMabHble PAacXOIbl BOAb! JOXKIEBLIX NABO-
¥oB 0,1; 1 m 5%-Ho# oBecneuennocty no dopmyae AB HHUIMIM (7.89) Goavuof
pexn (Hepua y c. Kuikep) u waaofl pexn (Mubiibankosa y cr. Epodedi TTasnosu)
Gacceitna Bepxmero Amypa.

Hcxonnbie JaHHBIE H PacuUeTHBIC NapaMeTphl yCTAHOBHM MO CNpaBOunuHKy «Pe-
cypent nopepxuoctHuix Bog CCCPy.

Pexa Hepua siBnstetcs neroBepexubint nputokoM Ilnaxu u umeer y c. Kukep
F=13200 xm2, J=1% u [6=6%.

Pexa Muabnukopa — JepoGepexHblil NPUTOK p. YpKH, KOTOpas BMAJIAET Clesa
2 p. Amyp. Ilnowmane Gacceilna y cr. Epodelr Ilapaosnuy F=28 xm?, I=11%,
u f5=7%.

3uauenns cyrouHux ocaaxop 1% -Hoit o6ecneyennocTH Anaa Gaccefina p. Hepun
no xapre (puc. 7.18) H 1 =106 s, 0o naunwm meTeoctanuun Epogeii Ilanaopud

Jad p. MbuibHUKOBA HW0 =111 mat.

KosddumenTtnr c1oka o mo xapre (puc. 7.19) coorserctBenno paBun 0,65
n 0,45,

KosdppunnenTh peTykuusn 0CagKoB N0 ILIOWATH, coraacuo Taba. 7.22, aas
Gaccefina p. Hepun Kr=0,85 u 115 maaoro Bogoc6opa p. Meuummuukosa Kr=1,0.

KosppuuuenTst 6. yUHTHBaKWME CHHIKEHHE MaKCUMaJbHBX Pacxo10B 60.10-
TamH, no Gopmyae (7.78) coorsercreento papnu 0,80 11 0,77.

YeranoBus TaxuMm 00pasoMm neo0XOANMBbie HapadveTpel pacueTHofi dopMyar,
BLIUHCIeM MaKCHMadblible pacxofibl:

p. Hepua y c. Kuikep

Qo =0,07 + 106 - 0,65 - 1,0 - 0,85 - 0,80 + 13200%7 = 2520 4*/cer,
p. MeuibENKOBa y cT. Epodeit [apaosuy
Qg =0,07 - 111 . 045 - 11%% . 10. 0,77 - 28°7 =454 x%[cex.
INonpsyscy TaGa. 7.23, NoayunM MakcuMalLHLIE PacXOAbl JPYrux obecleuen-

HocTell:
p. Hepua y c. Kekep

Qo,x% =1,45 . 2520 = 3650 M3/cex,
Qsq, = 0,74 - 2520 = 1860 x3fce,
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p. Musbnukopa y c1. Epodeit TaBaosiy
Qo0 = 1,45 - 45,4 = 65,8 wd/cer,

Qs =074 .454 =336 13 cex.

OTMeTHM, 4TO 0O CBEXHM cjiegaM KaTacTpoduueckd GOMBIIOTO naBOJKA, 11pQ-
wexluero Ha pekax Oacceiina Bepxwero Amypa B unione 1958 r., sxcmepuuueit
JITMU ycraHOoRAeH MaKCHMadbHLA pacXold Bojiet p MuibnukoBa y ¢T. Epodeir
IlaBaoBun paBubiv 40,0 u/cex. Maxcumanbubic pacxonbt nasogka 1958 r. oTHo-
csTes K oGecnevenroct 1—29%.

Maxkcumasbuuit pacxoa nasoaka 1958 r. p. Hepun y c. Krixep, mo runpoMerpi-
UECKHM AaHHbIM, cocTaBaser 1760 m3/cex, a makcuMyM 19%-moif oSecrneyeHHOCTH,
TIONYYeHHHH Mo WeCcTHIeTHeMy DAY HyTeM NpHBeJeHHA NapaMeTpoB K MHOLOJET-
HeMy Nepuony, paseH 2440 x3/cex.

MakcuManbHpie pacxoinl BOAB AOKAEBLIX NaBoakoB 1%-noft oGecrmeventiocTy,
Bhridcaesnbte mo Qopmyae OB HHUIMH, 8 ofoux cayuaax gocratoudo Oau3Kh
K uX 3HavenusMm 1% -HoH oOecredeHHOCTH, YCTAHOBJEHHBM O THAPOMETPHUECKHM
JIAHUBIM H clefaM BBICOKHX BOJ.

Merox I'TH. B 1970 r. I'ocynapcTBeHHBI THIPOJOTUYECKHHA HH-
CTHTYT IIpeAcTaBUa NpoeKT TeXHHUeCKHX yKa3aHHU Mo ONpereseHHI0
MaKCHMaAbHbIX PACXONOB BOAbl JOXKJIEBLIX NMABOJKOB IIPH OTCYTCT-
BHH THAPOMeTpHUecKUX nabnlonenuit, paspaboraunnlit A. M. Hebora-
pesbim u b. U. Cepniuk.

Pekomennyempili YKasaHusiMH MeToH TPHMEHSETCH nJs OIpe-
IC/eHHS PACYETHHIX MAKCHMAJbHHIX PaCcX0J0B TOXKIEBHIX [12BOLKOB
Ha peKax ¢ maomagaMi Bogocbopor ne Gouee 30000 xu? B nmecHOMn
# JiecoctenHoll 3oHax, 10000 xm? — B crenuofl, 1000 ku®*—B cyxo-
crendoit u 200 xm®— B noaynycrbiiioil. Ha pekax ¢ miomagsamu
BoL0cO0POB, NPEBLILAIONIHNMH 3TH NPelebl, TIPH OTCYTCTBHH THAPO-
MeTpHYecKHX HabuloneHul MakCHMYMBl JOXIEBHIX TABOJIKOB Ompe-
NeJSI0TCST Ha OCHOBE TI0JeBHIX obcue10Ba U,

B 3aBucHMocTH 0T pa3Mmepa BOpoCOOPHOH MJIomMAIH DEKOMEH-
Aylorcd ABa cnocoba pacuera:

1) no smnupuueckoil peaykunonHoill dopmydae (7.90) nmas pek
¢ nJaomaanio Bogochopos fodee 50 xu? B necHOH M JecOCTeNHOH 30-
Hax H Gosee 200 xx? 145 pek CTeTHOH 30HH,

2) no dopmy.ae mpeleabHoll HHTCHCHBHOCTH cToka (7.98) nna
peK ¢ mIoiaapio BoJocGopa Menee 50 KM B JlecHOH U JlecocTenHoH
3odax ¥ meHee 200 kM2 1,14 PEK B CTCTHOHN 30He.

Has obocHoBaHHA napaMeTPOB PEIYKUHOHHON (GOPMYJb! HCIIONb-
30BaHLl THAPOMETPHUECKHe MaTepHAJLl MO MAaKCHMAaJbHOMY HOXKJe-
BoMY cToKy 2500 cTBOPOB C MPOAOKHUTCIbHOCThIO HabmmoneHull 6o-
Jgee 15 ser, a Taxkxke Matepuaaul 10 crokosuix craHiuil. Bcee atH
IaHHBlE CTPYNNHpoBaHH No 15 ¢usuko-reorpacduyeckuM paloHaM
Cosetcxoro Comaa.

Hexonupivm napamerpom (opMmyabl DIPHHAT MOAYJAb CTOKA, COOT-
BerTcTBYOMM maomany 200 &m* (Gmax200), KOTOPLI Go.lee YCTOH-
yup, YeM 3HAYeHHe MaKcuMaJabHoro Mmonmyast A npu F—1 &km?
Bonbiuas yeTOMUHBOCTD Gmax 200 OOCCIieUHBaeT HajleXKHYIO HHTEpo-
JAUMIO ero 3HAaYeHHH MEXKIY ONODHHMH TyHKTAMH Hal1i01eHui.
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[MoctpoeHHe CHCTEMBI H3OJWHUA 3TOro napaMerpa OnpeLesuIo BO3-
MOXKHOCTH NOBCEMECTHOTO NPUMEHeHHNH PeAYKIHOHHOH HOpMYaBl, no-
CKOJBKY Nepexoj Mex/ay OTIeJbHBIMH 30HaMH C pa3IMYHBIMH KO3I(-
(HIIeHTAME pelyKIHH JOCTaTOY10 IJIaBHb,

[Tpeumyimectso npuMeteHus: GopMyJb TPeAeNbHOfl HHTeIICHBHO-
CTH 151 MaJblX BOAOCOOPOB 06YCHOBIEHO TeM, UTO 3aKOH PeAYKLHH
MAKCHMAaJbHOTO MOAYJs CTOKA B 30HE MaAbIX IJAOUafeld HCCAeq0Bal
HeJOCTAaTOYHO H MaJ0000CHOBaHHOe 3HadycHHe mapamerpa C B dop-

MyJe BHAA (max=— MOXKeT IIpHBECTH K CylleCTBeHHBIM

A
(F+O)"
OIIHOKAM pacueTa B 30HC IKCTPATIOAIUIH.

B paiioHaX, 1o KOTOPHIM BBINOJIHEHB! CHelUa.bHble HCCIeI0BA-
HUA MaKCHMAaJbHOro [LOXKIEBOTO CTOKa, AONyCKaeTcd nphMeHeHue
PErHOHAJBHBIX IMIHPHUCCKUX (POPMYJ NpH Haddexallem Ux 06oc-
HOBaHHM NAHHBIMH HaGJIOmeHHH M NodaeBnlX obcaenoBaHuil mo cie-
JaM npolleIUHX TaBOAKOB.

[Ipu pacuerax HOXKIEBHIX MAKCHMYMOB HEOOXOIHMLI XapakTe-
DPHCTHKM pek 1 BaccefiHOB, NepevyHC/AeHHbIe B CTIPABOYHMKAX 110 BOJI-
ibIM pecypcaM. Jlna maJielx Bopoc6opoB, MAKCHMyMbl KOTOPHIX BHI-
yHCAAIOTCA No ¢opMyJe NpelelbHON HHTEHCHBHOCTH, HeobX0ogumo
3HaTbh TaK:Ke CPEIHMI YKMAOH cK/aIoHOB (YKJIOH Boxocbopa) [l H
TYCTOTY PEYHOH H OBPAKHO-GAI0RHON CeTH O Kau/Ku2

dunupHueckas GopMyaa HMEeT BHJ

200\7 o
Qmaxp_‘—[/max pF‘#: Jmax 200 (T) FOIO)" (790)

r1e Qumaxp — PacyeTHbIfi MTHOBEHHBIY MakCHMaJ/IbHBI PacXon BOIb
B M%/CeK; @max p— MOLYJb pACUETHOr0 MakCHMaJbHOTO pacxoja
Boan B M3/cex ¢ 1 xm?% p—obeeneyenHocTs B Y%, F— maomanb
BofocGopa B KM% Gmax 20— MOLYJIb MAKCUMAJbHOTO PacXoia BOJbI
obecneuedHocTbhI0 1Y%, npuBeneHHblit K N70@H Bogocbopa 200 xm?,
onpeneadeMblil 1o xapTe (npuJoxenue XXXVI); n— nmoxasarenn
CTEACUM PenyKuHd (yMeHbUIEHHH) MOLYJS MaKCHMaJbHOTO DAacyer-
HOrO pacxofa BOIbl, oOmnpepensdeMblil HO KapTe (upHjoKeHHe
XXXVIID); 01-—koaddunucHT, yYIHTHBAIOUINA CHUMKEHME MaKCH-
MaJabLHOTO pacXofa BOIHl PEKH, 3aperyJHPOBAHHOH MPOTOYHLIMH
ozepaMiy; 0 — ko3 PUUHEHT, YIHTLIBAIOLWIHN CHHKEHHE MAKCHMA/b-
HOrO pacxola BOAbl DeK BCJAeICTBHe 3ab0/i04eHHOCTH (3TOT Ko3(-
GunuedT He yuHTniBaercd and yciosHii Koawsckoro n-sa, Kapens-
ckoit ACCP w pox Gacceitnos Detoro u Dapenuesa mopeit); A—
nepexoxupiit  xospduunent or obecneucHHoCTH 19 K mpyrofi
o0eCcneuetoCTH, 3Ha4eHHsl KOTOPOTO OlIpeneasioTcs no taba. 7.24.

Kosdpdnnuent 84 onpenenserca no popmy.ae (7.53).

3uauenne xo3duutedra ¢ B popmyae (7.53) npunumaerca OpH-
€HTHPOBOYHO paBHbIM 0,2 nad .1ecHoN W jJecocTensol 3oH # 0,4 ang
CTEIHOH 30HHL.
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Tabauya 7.24
3uauenus nepexoAnnix KoadbdHuenToB 2

Ne pariona QbecneyeHnocTs B %
10 Kapre
(npu1o0ie-
Xx;él{fm) 0,1 0,3 1 2 5 10 25
I 1,30 1,17 1,00 0,90 0,75 0,62 0,45
I 1,45 1,25 1,00 0,87 0,69 0,55 0,36
11 1,54 1,32 1,00 0,85 0,64 0,48 0,28
v 1,62 1,35 1,00 0,81 0,38 0,40 0,21
A% 1,86 1,47 1,00 0,76 0,18 0,28 0,09

Tlpu #Hcronbp30BaHHUM B pacueTaX OTHOCHTEIbLHON O3€PHOCTH

. Z8;
joa= F -100 ) BemuyHya ¢ npuHMMaeTcda TNPUMePHO B 2 pasa

MeHbuled.
Kosdguunent & onpenenseres no gopmy.e

3-=1—0,81g(1+0,17), (7.91)

rie [s— crenens 3a6osouensocty OaccefiHa B Y.
200\»

Kosdduuuenr penyxuuu MakCHMaJbpHOro MO1y.sl CTOKa (T)
MOKeT onpeaesiThest Mo rpaduxy (npusaoxernue XXXIX) s 3asucu-
MOCTH OT IIomany sogocbopa F H mokazaTels CTeNeHH PeRYKUEH A,

Ecau no pexam-aHa/aoraM HUMeIOTCA MHOTOJMETHHE HaBIOIeHus
HAal MaKCHMAJbHBIMU DacXoZaMH [OMXKIEBbIX NaBOIKOB, TO OIpene-
JIEHHC HX JUJIsT HEUCCJeJOBAHHBIX PEK IPOU3BOJIHTCA METOAOM aHa-
JOTHH 1o dopMynam:

Fa\n 3
Qmaxp:qmaxpa(T) —B—a‘F, (792)

‘E: M
Qmaxpzc}maxpa(?) F, (793)

TI€ Gmax pa — MAKCHMaJbHBIA MOIYJb CTOKa pacuyeTHoll ofecnedeH-
HOCTH p%, pexn-aHajora; tr — Bpems JoferaHus nuka MaBojka O

pacyeTHOro CTBOpa peKH-aHajora MpPH MOIYJe CTOKA §maxpa, PaB-
HOM eNUHHULC; T — TO Ke I/ peKH, Mo KOTOpoHl pacCyuThIBaercs
MaKCHMAaJbHbi pacXon BOIBL.

Bpems 1oGeranus onpeledsercs no ¢opmynam:

= vy, 7.94

mala/s/.ah ( )

TF — -—l;L—le{., (7.99)
ALY D
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roe F, L, [ — maomags BogocGopa, AMHHA H YKJIOH peKH, & — HH-
aexc, 00603HAYAOIHA, YTO JAaHHAA XAPAKTEPHCTHKA OTHOCHTCH
K peKe-arajdory; m — Ko3(QQOHUHEeHT, 3aBHCAILHA OT 11epOXOBATOCTH
pycia 1 nofiMu; onpenensercs no 1abna. 7.25; n ¥ ny — nokasaresn
CTeleHH pPeAYKIMH olpeneqannorcsd 1o npunoxenuio XXXVIL

Tabauya 7.25

3nayennna kosdpuunenta m B Gopmynax (7.94) u (7.95)

=

= x
& XapakTepucTuka pycia d NOHMH B CpegHeM IO BCEH JJHHE §
= ~.
< PeKil — 0T MO10KA 10 3aMHKAKLIEro CTBOPA ®
£ -
e =
1 CpaBHUTENBHO UNCTHE pyc/ia NMOCTOSHHEEX paBHHH-

HBIX BOJOTOKOB. Pycja NepHOIHYECKHX BOJOTO-
KOB (CYXMX JIOCOB} B OTHOCHTENBHO OJaronpust-
HHX VOJIOBHSIX . » .« & v « « s v o« - . . o) 11
2 Pycaa 604bplIHX M CpelHMX PEK 3HAYATENLHO 34C0-
peHiible, H3BHIUCTHIE W YACTUYKO 3apOCLINE, KaMe-
HHCTHIE, ¢ HeCINOKOIHHM TeuyeHHeM. IlepHopnue-
CKHE BOJOTOKH, HECylIMe BO BpeMsi NAaBOZKA 3a-
METHOE KOJNYECTBO HAHOCOB, € KPYNIOTAJCUHBIM
H TOKPLITHIM DACTHTEJILHOCTBIO JOMeM . . . . .| 9,0
3 | Taneuro-sanyHHble pycia TOPIOTO THMA, ¢ Hempa-
BIWIbHOf MOBEPXHOCTHIO BOZHOTO 3€pKaja. Pycna
IepHOAHYECKNX BO/JLOTOKOB, CHJBHO 3aCOpeHHDLIe
H M3BHJHCTBIE . « + o v 4 v e o v v n o w v o) T

dopuyra (7.92) uau (7.93) npumensiercss B 3aBHCHMOCTH OT
topmbl BogocOOpPOB H YKJIOHOB CONOCTaBJACMbIX peK, KOTOPBIE Cpa-
BHHBAIOTCH 10 XapakrepHcTukam AL u Al, onpenensieMblM no cJe-
AvIOMM GopMyaam:
L
— FO,56 ?

AL (7.96)

A = [F*®, (7.97)

[pu ALa~AL u Ala=Al pexomennyercs dopmyaa (7.92), npu
ALz B 1,5—20 pasa Gosabiie uan Menbuie AL u Al, B 2—3 pasa
gosbure unu meHslle Al — dopmyaa (7.93).

Ilpoussenenne v*=m/'*F'" MOXKHO BBHIUHCAHTH 1O HOMOTpaMMe
(npunoxenue XL), cocraBnennoft npu m=9 m/mux. Npu npyrux
3HAYCHHAX 1M B BEJHUHHY TIpOH3BEJAeHHA cjenyer BBecTH koyddu-
LHeHT, PABHBI OTHOLIRHHIO M/[T.

Bui60p peK-aHaJoroB NMPOH3BOIHTCA B COOTBETCTBHH C PeKOMeH-
AAUHASAMH, H3J0XKeHHBIMH DaHee.

dopmyia npefebHON HHTEHCHBHOCTH, 10 KOTOPOH ONipefeiatoTes
MaKCHManbHbie PACXOABl [OKIeBbiX NaBOAKOB C MajblX BOLOCOOPOB,
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HMeET CJedyroliee BpraDKEEHHC:
Qumax p=16,673,71 b (zg) 0.V,

(7.98)

rge Qmaxp, F 1 01— HMeIOT TC Xe 3HaueluHda, 410 U B (opmy.e
(7.90); Hp— cyrouHpiti caoil ocajikos obecrnedeHHocThio 1%, ompe-

nenserca no npunoxenuwo XLI; ¢ (ts) — cpepHsis opaunara Kpusoi
peRyKOMH MHTEHCHBHOCTH OCafKOB 3a BpeMs GaccefiHoBoro go6era-
HHS CTOKA Ts; @ — KoadUuIHeHT CTOKa ompeneasierca no 1ada. 7.26

Tabauya 7.26

Koahpuuuents naBoLoYHOTO CTOKA O

Tlaowany BonocGopa, xm?

=
g'ﬁ HaunMenopanue IOUBbI Hyg, s
£ <000 | 0,1~1,0{ 2.0-10 | 10—100 | >100
=B
I 2 3 4 5 6 | 7 8
1 | Acdanast, cxana 6e3 1,0 1,0 1,0 1,0 1,0
TPeLHH, GeTOn
2 | JKupHOT/IHEHCTHLE < 80 0,80 ) 0,70 ) 0,65 | 0,65 | 0,60
I0YBBl, TaKBIPHl 81—150 0,90 | 0,85 | 0,80 | 0,80 | 0,80
¥ TakHpoBe noy- | 151—200 | 0,95 | 0,90 | 0,9 | 0,90 { 0,9
BBl > 200 0,9 [ 0,95 | 0,95 0,90 | 0,90
3 | Cyrauskn, B0A304H, < 80 0,70 { 0,60 { 0,55 | 0,50 | 0,45
noxsonuctee  m| 81100 | 0,80 | 0,75 | 0,70 | 0,65 | 0,65
cepuic aecupe cy-| 101—150 [ 0,85 | 0,80 | 0,75 | 0,65 | 0,65
ruHKd, cepozemnt| 151—200 0,85 { 0,85 ( 0,80 | 0,70 { 0,70
THIKEIOCYTIHIY- > 200 0,90 | 0,90 | 0,80 | 0,75 0,75
CTHIE, TYHAPOBEIE
u 60/J0THEIE 10OU-
BEI
4 | Uepuosems  08biy- < 80 0,55 1 0,45 | 0,40 | 0,35 | 0,30
it u  rokBHf,| S1—150 0,65 1 0,5 | 0,50 | 0,45 | 0,40
CBET/I0KAlITAHO- 151—200 0,75 | 0,70 ] 0,65 | 0,60 | 0,55
Bhle [MOYBEL, Jéce, > 200 0,80 | 0,75 | 0,70 |. 0,65 | 0,60
kapSoHaTnbe
OYBH, TeMHO_
KaIITAOBBIE 1101-
BBl
5 | Cymecu, 6ypsie 1 ce- < 80 0,35 | 0,28 | 0,20 | 0,20 | 0,15
po-Gypsie  my-| 81—150 | 045 | 035 | 0'25 | 025 |02
CTHIHHO-CTENHBIE 151—-200 | 0,55 | 0,45 | 0,40 | 0,35 | 0,30
NOYBB, CepO3eMbl > 200 0,60 | 0,55 | 0,50 | 0,45 | 0,40
cynecuarpie I
Hecuanpe ‘
6 | Ilecuamnme, rpaBeau- 0,25 | 0,20 | 0,15 , 0,10 | 0,10
cTLIC, PHIXJABIE Ka-
MEHHCTDIC [OYBhI
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OTHOCHTEJILHBIC BeJHYHHBI MAKCHMAJIBHOTO MOIAYJaA CTOKA

Ty,

?Hiq,

H NPOIOIKHTENAbHOCTH CKJO

THRB KPHBLIX PeAyKIuu

0CankoB

w

20

30

40

2,3,4,5,6,7,9,
11, 20, 22, 23, 24,
25, 26, 28, 29

1, 8, 13, 14, 18, 27

10, 19, 21, 30

12, 15, 17

16

322

TCK
1
10 | 0,48
30 | 0,27
60 | 0,15
100 | 0,11
150 | 0,074
10 { 0,32
30 | 0,18
60 | 0,11
100 | 0,075
150 | 0,060
10 | 0,20
30 | 0,12
60 | 0,083
100 | 0,064
150 | 0,050
10| 0,1t
30 | 0,095
60 | 0,060
100 | 0,048
150 | 0,037
10 | 0,077
30 | 0,060
60 | 0,044
100 | 0,038
150 | 0,033

0,35
0,21
0,13
0,096
0,066

0,22
0,14

0,095
0,066
0,054

0,16
0,10
0,075
0,060
0,047

0,10
0,074
0,054
0,043
0,032

0,056
0,049
0,040
0,035
0,030

0,23
0,16
0,11
0,085
0,060

0,16
0,11

0,082
0,062
0,049

0,11

0,084
0,066
0,055
0,044

0,075
0,060
0,017
0,040
0,031

0,048
0,044
0,037
0,033
0,029

0,14
0,11

0,085
0,066
0,049

0,097
0,078
0,063
0,052
0,042

0,074
0,065
0,054
0,045
0,039

0,052
0,045
0,040
0,034
0,029

0,038
0,036
0,032
0,030
0,025

0,097
0,080
0,065
0,054
0,043

0,070
0,060
0,050
0,045
0,037

0,053
0,053
0,045
0,010
0,035

0,041
0,037
0,035
0,030
0,027

0,033
0,032
0,029
| 0,027

0.024

0,073
0,063
0,052
0,044
0,038

0,055
0,048
0,042
0,038
0,033

0,044
0,041
0,010
0,031
0,032

0,031
0,031
0,030
0,028
0,025

0,029
0,028
0,027
0,025
0,023




Tabauya 7 27

NpH PasiyyHbIX 3HAYEHHSX THAPOMOphoMerpHueckoro Koatduunenra @,

HOBOTO J00eTraHHd Tex

1000L

o =
P EYs (PH 1o Y

50 (o] 70 80 90 100 150 200 250 300
0,058 | 0,047 | 0,040 | 0,03% | 0,030 | 0,026 | 0,016 | 0,011 | 0,0085 | 0,0070
0,052 | 0,043 | 0,038 | 0,032 | 0,028 | 0,025 | 0,016 | 0,011 | 0,0085 | 0,0070
0,044 | 0038 | 0,034 0,030 | 0,027 | 0,024 | 0,015 | 0,011 | 0,0085 | 0,0070
0,038 | 0,033 | 0,030 | 0,026 | 0,024 | 0,022 | 0,014 | 0,011 | 0,0085 | 0,0070
0,034 | 0,030 | 0,027 | 0,024 { 0,022 | 0,020 | 0,014 | 0,011 | 0,0085 | 0,0070
0,044 | 0,037 | 0,032 | 0,028 | 0,025 | 0,022 | 0,014 | 0,010 | 0,0080 | 0,0070
0,040 | 0,035 | 0,030 | 0,027 | 0,024 | 0,022 | 0,014 | 0,010 | 0,0080 | 0,0070
0,035 { 0,031 | 0,028 | 0,025 | 0,022 | 0,021 | 0,014 | 0,010 | 0,0080 | 0,0070
0,032 | 0,029 | 0,026 | 0,023 | 0,021 | 0,020 | 0,013 | 0,010 | 0,0080 | 0,0070
0,030 | 0,026 | 0,024 | 0,022 | 0,020 | 0,019 | 0,013 | 0,010 | 0,0080 | 0,0070
0,037 | 0,032 | 0,028 | 0,025 | 0,023 | 0,021 | 0,015 | 0,011 | 0,0090 | 0,0070
0,037 | 0,032 | 0,028 | 0,025 | 0,023 | 0,021 | 0,015 0,011 | 0,0090 | 0,0070
0,035 | 0,032 | 0,028 | 0,024 | 0,022 | 0,021 | 0,015 | 0,011 | 0,0090 | 0,0070
0,031 | 0,028 | 0,025 | 0,023 | 0,021 | 0,020 | 0,015 | 0,011 | 0,009 | 0,0070
0,029 | 0,027 | 0,025 | 0,023 | 0,021 | 0,020 | 0,015 | 0,011 | 0,0090 | 0,0070
0,020 | 0,026 | 0,023 | 0,021 | 0,019 | 0,017 | 0,013 ] 0,011 | 0,0000 | 0,0070
0,027 | 0,024 | 0,022 | 0,020 | 0,019 | 0,017 | 0,013 | 0,011 | 0,0090 | 0,0070
0,027 { 0,024 | 0,022 | 0,020 | 0,019 | 0,017 | 0,013 | 0,011 | 0,0090 | 0,0070
0,025 | 0,023 | 0,021 | 0,020 | 0,019 | 0,017 | 0,013 | 0,011 | 0,0090 | 0,0070
0,024 | 0,022 | 0,021 | 0,020 | 0,019 | 0,017 | 0,013 | 0,011 | 0,000 | 0,0070
0,026 | 0,024 | 0,023 | 0,021 | 0,020 | 0,018 | 0,014 | 0,011 | 0,0090 | 0,0070
0,026 | 0,024 | 0,023 | 0,021 { 0,019 | 0,018 | 0,014 | 0,011 | 0,0090 | 0,0070
0,025 | 0,023 | 0,022 | 0,020 | 0,019 | 0,017 | 0,014 | 0,011 | 0,0090 | 0,0070
0,023 | 0,022 | 0,021 | 0,018 | 0,018 | 0,017 | 0,013 | 0,011 | 0,0090 | 0,0070
0,021 | 0,020 | 0,019 | 0,018 { 0,017 | 0,016 | 0,013 | 0,011 | 0,000 | 0,0070
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¥e

“pOIlOJl)KHTe.HbHOCTb CKJIOHOBOTO AOGeranus Tex U OTHOCHTEJbHGLIE BeJUYUHBI MAKCHMAJbHOTO MOAYJIfAA NPHTOKA

Tabauya 7.28

90
€O CKOHOB ~ 77 - MpPH pasHbIX 3HAYEHHAX THAPOMophoMeTpuueckoro Koahduuuenta Oy
1%
> — 1M
Tunsl KpUBHIX * m 1;/}: (‘PHI% )1/2
peayKluu ‘
ocankon 0,5 1.0 1,5 2,0 25 3 4 5 6 7 8 9 10 12 15
2,3, 4,5, 6, vk 2,2 | 5,0 | 8,2 12 16 21 33 46 62 77 97 120 | 140 | 190 | 280
7,9, 11, 20,
22, 23, 24,25, 90 _ 0,850,656 |0,62 0,44 [0,38(0,321]0,25]0,19(0,1510,13} 0,11 0,09 |0,0800,052|0,046
26, 28, 29 | 94y,
1, 8, 13, Tex 2,91 6,5 10 16 22 29 43 60 80 97 120 | 140 | 170 | 230 | 320
14, 18, 27
;]{0 0,62 10,38]0,31}0,26]0,220,18 0,14 0,11 |0,0900,078|0,06710,060|0,052|0,044 0,034
F 19,
10, 19, 21, Tok 3,3 17,8 14 20 28 36 54 75 98 120 | 140 | 170 | 200 { 260 | 350
30
—g’ 0,37 10,26 | 0,20 { 0,16 | 0,14 | 0,12 |0,092}0,077 {0,067 | 0,060 | 0,054 | 0,049 | 0,044 0,038 | 0,031
Fliag,
12, 15, 17 cx 4.4 11 18 26 35 44 64 87 110 | 135 | 160 | 190 | 220 | 200 | 390
Z{O 0,2 | 0,14 0,12 [0,005|0,082|0,072| 0,60 |0,050|0,045|0,0410,037]0,034|0,031 {0,028 (0,024
<P 10/0
16 Teg 6,7 14 24 34 43 55 77 100 | 130 | 140 | 180 | 220 | 250 | 310 | 420
% 0,095]0,070]0,060{0,054)0,050]0,046 0,040 0,038 |0,034]0,032)0,030|0,029|0,027]0,025]0,022
?1g,




B 3aBHCHMOCTH OT XapakTepa IO4YBO-TPYHTOB BOgocGopa, cios cy-
TOYHbIX OCAJIKOB f{p W BeAWYHHbI IJIOMAAK BogocGopa F; A’ — nmepe-
XOnHH KO3 GHIHEHT 0T o0ecneueHHocTH 1% K Apyrofi o6ecrneven-
HOCTH, 3HayeHHe KOTOpPOTO onpefensiercd no tabauie (cum. radia. 30).

Pacuersr no ¢popmyae (7.98) npouspoasTcss ¢ MOMOLIbIO BCIOMO-
raTeabHON TaGa. 7.27, B KOTOPOH NpuBejfeHH 3HAYEHHS MAKCHMAab-
HOI'0 MOIYJIS1 CTOKA, BHIPAXKCHHBIE B JOJASIX OT BeJHUHHB! NPOH3Beje-
HUS ccHi% B 3aBHCHMOCTH OT TuAPOMOpP(OMeTpPHUECKOH XapakTepH-

cTHKH pycna Dy, CKIOHOBOTO BpeMeHH n06GeraHus Tex W THIOB KPH-
BHIX pelyKIHH OCaiKOB.
lugpomopdomeTpryeckas xapakTepHCTHKa pycia peKd Onpeje-
Jsgercs no gopmyde
1000L

b =
(P m[’/aF’/A(aHl%)% b (799)

CknoHosoe BpeMsi foGeraHHst ycTaHaBAWBaeTcst mo rtafa. 7.28
B 3aBHCHMOCTH OT THIpOMOp(oOMeTpuuecKoll XapaKTepPUCTHKH CKIo-
HOB BOJlocGOpa M THIA KPUBBIX PeIYKUUH OCATKOB.
Fugpomoppomerpruyeckass XapaKTepHCTHKA CKJOHOB Olpeje-
JsteTcsl 10 QopMyJle
O o 7.10
T Tl () 7190

rae | — pavea CKJoHa, onpefengeMas no gopmydae

" 1000
ZZW-M; (7.101)

my — Ko3(PPHIHEHT 1epOXOBATOCTH CKJIOHOB, YCTAHABAHBAEMBIH 1O
Taba. 7.29.
Tabauya 7.29

3nauvenns xospduuuentor m; B dopmyae (7.100)

TpapaHoit nokpos

XapaxTePUCTHKA NIDBEPXHDCTA CKIOHOB
PeAKUH HAH

OTCYTCTBYET OOLIYHBIN rycTofi
[nagkne nosepxmocti (acdanbr, Getow) . . 0,50
YKaTaHHasn COJaHNpOBaHHAS TPYHTOBRas IMO-
BEPXHOCTb, TAKLIPOBHOHBIE PABHMHBL . . . 0,40 0,30 0,25

TToBepxHocTs, Xopoilo o6paGoTarnas BcHail-
Koit 1 OOpOHOBaHMeM, HeBCNaxaxnaf, 0e3
KOueK, GyJBIKHAS MOCTOBAs, TOBEPXHOCTD
B HACEJEHHBIX NYHKTAaxX ¢ 3aCTpPOHKOIl Me-
Hee 209% . . . . . . . o e e e . 0,30 0,25 0,20

Ipy6o obpaboTanHas BCHALIKON TIOBEpX-

HOCTb, TaeXHbe 3aBajbl, KOUKOBaTas,
a TaKxe TOBEpXHOCThL B HACEJEHHBIX TIYHK-
Tax ¢ 3acTpohikoit Oomee 20% . . . . . . 0,20 0,15 0,10
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Has BogocGopos maomaneio Gotee 10 KM? NPOAOIKHTENBHOCTD
CKJIOHOBOI'0 J00eradust NpHHHMAaeTcHd NpHONHKEHHO B CAeAYIOLIHX
1pefenax:

TeK MUH.

1. Jlecnas 30Ha

zabonoyeHHuie OGaccefiner . . . . 130

He3abo/0ueHHble Oaccefnbr . . 60—100
2. Jlecocrennasi aoa . . . . . . . . 40 —60
3. Crennasg 30Ha . . . . « . « . . . 20—40
4 Iyctonas 3omna (6accedinsl ¢ Ta-

KLIPOBHIHON NOBEpXHOCTBIO) . . . 10—13

[Tpu orHOCHTe/BHO NepeceyeHHOM peabede Wan HeGOAbLWIOH 06-
JIECEHHOCTH CKJAOHOB TPHHHMAETCsl HHAKHHI npegen, TpH MJIOCKHX
HJIH 34DOCIIHX CKJIOHAX — BePXHHUIL.

MakcuManbHEIR MOAYJAb CTOKa CO CK/OHOB (MOJIy/b NPHTOKA —
go) ompeneasiercss no taba. 7.28 B 3aBucuMocTH OT 3HaueHHs Dy
H THNa KPUBOH PeIyKLHH OCaJKOB.

Paliousl pacnpocrpaHeHHs THIOBHIX KPHBBIX PeRYKIUH TNpHBe-
JgeHbl B npuaoxenun XLIL

Tabauya 7.30

Ta6anua nepexopnbix Koagpuumuentor A’

N paitona | 1rromans O6ecnedeHHOCTE, %
no Kapre
(npunoxe- | Borocodpa,
X X)'?\llelll) P 0,3 1 2 5 10 25
I |0,1=100] 1,17 1,0 0,90 0,75 0,62 0,45
It |o,1—100| 1,25 1,0 0,87 0,69 0,55 0,36
11 50—100 1,35 1,0 0,85 0,64 0,47 0,25
10—-50 1,40 1,0 0,82 0,60 0,42 0,22
1—10 1,45 1,0 0,77 0,50 0,34 0,15
<1 1,50 1,0 0,74 0,46 0,30 0,12
v 50—100 1,50 1,0 0,77 0,50 0,34 0,15
10—50 1,60 1,0 0,73 0,44 0,26 0,10
1—10 1.65 1,0 0,72 0,40 0,23 0,08
<1 1,65 1,0 0,72 0,40 0,20 0,08
v 1—=100( (2,0) | (1,0) | (0.70) | (0,30) | (0,20) | (0,05)
<1 | (1,6 | (1,00 | (0,73) | (0,45) | (0,27) | (0,10)

Ecin Ha manblx peKax-aHasorax HUMeEHTCS MHOrOJeTHHe HaGJio-
JEHHS] HAJ MAKCHUMAaJbHBIMH PACXORaMu BOABI JOKAEBHIX NaBOJKOB,
To pacyer MOAYJA MaKCHMalbHOTO CTOKAa HEH3YUCHHOH PEKH MOIKET
OLITH POU3BEJCH METO/0M aHaloruu 0o gopmyne

9 max P 16:67 (aHp)a 5(16)- (7 102)

Beiuncnenns: BeqnuunH (offp)y A8 PeKH-aHANOPY BENYTCA IO
cxeme

o dmax pa
(aH )= 67T e (7.103)
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B csow ouepeab

Ter a=1,2T04 4 Ty, 4 MHH. , (7.104)

Tae Tp a — pyC/aI0BOe BpeMs goGeradus, paBHoe
; 10007,

T f——rl
ga 1y 1, 1/ ’
mala aFaAqm.axpa

(7.105)

TIE Tex, 2 — CKJIOHOBOE BpeMs foberaunusi, onpenensieMoe no ra6.. 7.28
B 3aBucuMocTH 0T ey a.

[To Benuyune GaccellHOBOTO BpeMeHH J06€raHHs Ha peKe-aHa-
JoTe Tg a ONpefesseTcs OpAHHATA KPHUBOH pEIyKIHH OCagKOB

16,67 (s, a) mo Taba. 7.31.

Wmen snauenns 16,67y (15 a) ¥ BEeNNIHHY Gmax pa, 10 GOPMYJIE
(7.103) BeruncasieM offp o HanpHehwunit pacuer no gopmyae (7.102)
BefeTCsA aHAJOTHYHO BBHIYHC/JICHHAM NPHMEHHTENbHO K (opMmyJae
(7.98).

Cihofi maBsoagouyHoro ct1oka 1|9%-HoH o6ecneyeHHOCTH AJs
peK ¢ miIomanaMu Bogoctopos Gogee b0 kmu? onpelensercs mo NpH-
aoxenno XLIIL

Hnsi pex crenmHpX palioHOB B BEJIHUHHY CJIOS CTOKA, CHSATYIO
C KapTel, BBOAATCH NOHpaBoYHbIE KOIPGHUIHEHTH B 3aBHCHMOCTH
OT paaMepa BonocGopHoi miomann no rada. 7.32.

Js Maneix BOAOTOKOB JeCHOH 30HB C MJIOLIAISIMH BOZOCGOPOB
MeHee 50 kM2, secocTentoil U CTENHOH 30H C MJIOLIAASMH BOgocOopa
1< F<C50 kmM? croll JOXKAEBOTO NaBOJOYHOTO CTOKA OHpejesercs
KaK NPOH3BeIeHHe CYTOUHON BeJHUHHBI ocagkos 1 %-Holl oGecneucH-
Hoct /|, , o6bemHoro KosdduunenTa croka o i Kodhduinenra A

/lp:: Hi%al'. (7106)

J/1s1 BONOTOKOB CTCIIHOH M JIecoCTelIHOH 30H € MJOIMIAAAMU BO10-
cbopop Menee 1,0 ku? crokooGpasyiouie ocajky NPHHHMAIOTCS 34
2,5-yacoBofl HHTepBaI BpeMcHH (t=150 MuH.)

flpzl]'J (t) Hl%a?\’. (7107)

O6nemupiit Ko3hdHUIHEHT CTOKA o yCTaHaBIHBaercs 1o 1aéa. 7.26
(rpatda 7), nepexoaunil xo3dduunent A’ —mno Taéa. 7.30, opau-
HaTa KpPHUBOH pPCOYKIIH OCAIKOB (T), COOTBETCTBYIOLIAS] BpeMeHH
t==150 mu11., — no rada. 7.31.

Huske npuBoasTesi HpuMephl pacueTa MAaxCHMAadbHBIX pacxo10B
BO/H JIOXK/ICBEIX NABCAKOB $OTLLUIONO M MaJjoro BOJOTOKOR, ILIHO-
CTPHpYIOLIHE NpHMeIellHe SMITHPHIeCKOl pelyKUHOIHON  (OpMY L
(7.90) 1 opMyJabl npelenbroil HHTeHCHBHOCTH (7.98).
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OpauHaThl oCpEeSHEHHBIX

H
[w)= Ce)

p
Tun
KPHBOH O0nacTL NpeAMymecTBEBHOTD
(o xapTe
npHiosKe- | PACHPOCTPAHCHMN KPHBOI PEXYKUMN OCALKOD J
Husg XLII) 5 10
1 [To6epexne Benoro u DBapexuesa Mo- G(vy _ 0,14 0,21
peit 16,67 4 (<) | 0,47 | 0,35
2 Cesep LTC u 3anagnas Cubupb $(3)__ 0,18 0,28
16,67 ¢(z) | 0,60 | 0,47
3 PaBuuybl 06JACTH 3amafa U LeHTPa ¢y _ 0,20 0,30
ETC 16,67 $(v) | 0,67 0,50
3a PaBuuunble 00nacTi YKpauHol Yy _ 0,18 0,27
16,67 (%) | 0,60 | 0,45
4 Bossbiuenrocty ETC; 3amafubii cKaoH ${v)_ 0,20 0,32
Vpana 16,67 ¢(z) | 0,67 0,53
4a Bocrox ¥Ykpaudel, Hu30BbA Boaru dry _ 0,17 0,28
] Houa; Kxumit Kpbim 16,67 ¢ (x) | 0,57 0,47
5 HaBeTpeHHbE  CKIOHL  BU3BEILICHIO- ¢ ey _ 0,20 | 3,32
cteit ETC n Ces. TlpeakaBkasne 16,67 &(z) | 0,67 0,53
ba CraBponoabckass BO3BHIIEHIOCTb, Ce- Gy _ 0,16 0,27
sepuble npearopest Boasworo Kas- 16,67 ¢ (z) | 0,53 0,45
Ka3a, CeBepHHE ckaoH bBojsworo
KaBkada 70 BGuICoTel 1500
6 Kxnaa wuvacte 3anaguoit  Cubupi, () _ 0,20 0,31
cpen. ted. p. Moy p-u 03, Ads- 16,67 ¢(zy | 0,67 0,52
Kyab
7 I_IeH’yrpa.anbxﬁ u Ces.-Boer. Kasaxcran, b (2 _ 0,26 0,39
apegropes Anras 16,67 ¢(=) | 0,87 | 0,65
8 CeBepHbifl cKI0H 3amiufickoro Anaray U(y_ 0,11 0,17
16,67 () | 0,37 0,28
9 Toxynrapexnin Anaray; Aarair; Kys- Gy _ 0,20 0,30
nenkuii Anaray 16,67 §(x) | 0,67 | 0,50
10 CeBepnuft ckaon 3anagnoro CasHa $(z) _ 0,12 | 0,17
16,67 &(x) { 0,40 | 0,28
11 Cpenusst Cnbyps Gy _ 0,22 | 0,34
16,67 (c) | 0,73 | 0,57
12 Xpeder Xamap-[adan vy _ 0,06 | 0,09
16,67 ¢(x) | 0,20 | 0,15
13 Bocroynas Cubupn Py _ 0,15 | 0,23
16,67 ¢(v) | 0,50 | 0,38
134 Baccefin pex [Huaku u Aprymw, zo- $(vy _ 0,16 | 0,24
aupa  Cpeftiero Amypa; 3amalubin 16,67 &(t) | 0,53 | 0,40
cxaoH xp. Cuxora-Anunn
14 DBacceftn cpefnero Tteuenus p, Koawr- g(r)_ 0,14 0,21
Mbl; Gaccefinpl pek, BnafalomUx B 16,67 ¢ (x) | 0,47 0,35
Oxotckoe Mope; CeepHas 4acth
HuaxHeamypckoll nuaMed.
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Tabauya 7.31

KPHABBIX PEAYKUHH OCANKOB

—_— T
Fo=t)
npOKOJI')KHTEJ]bHOCTb UHTEepBaJja BpeMehHu T MuH.

20 40 60 90 150 300 720 1440 2880
0,26 | 0,3 | 0,42 | 047 | 0,55 | 0,67 | 0,8 | 1,05 | 1,25
0,23 | 0,15 | 0,12 | 0,087 | 0,061 | 0.037 | 0,020 | 0.012 | 0.0072
0,37 | 0,45 | 051 | 0,56 | 0,63 | 0,75 | 0.91 | 1.07 | 1.30
0.3 | 0,19 | 0,14 | 0,10 | 0,07 | 0,042 | 0.021 | 0,012 | 0.0075
0,41 | 051 | 0,56 | 061 | 0,65 | 0,78 | 0,92 | 1,06 | 1.25
03¢ | 021 | 0i16 | 011 | 0,072 | 0043 | 0,021 | 0.012 | 0.0072
0.3 | 051 | 0,57 | 0,64 | 0,70 | 0,80 | 0,93 | 1,06 | 1.20
0,32 | 0,21 | 016 | 0,12 | 0,078 | 0/04¢ | 0,022 | 0,012 | 00070
0.44 | 0,56 | 0.61 | 0,67 | 0,73 | 0,82 | 0,93 | 1.06 | 1.20
0.7 | 0,23 | 017 | 0,12 | 0,081 | 0,046 | 0,022 | 0,012 | 0.0070
0,42 | 0,55 | 0.61 | 067 | 0,74 | 084 | 0,95 | 1,05 | 1.20
0.35 | 023 | 0,17 | 012 | 0,082 | 0047 | 00022 | 0012 | 0.0070
048 | 0,61 | 0,88 | 074 [ 0,79 | 086 | 0096 | 1.06 | 1.25
0,40 | 025 | 0,19 | 0.14 | 0,088 | 0'048 | 07022 | 0,012 | 0.0072
044 | 0,65 | 0,75 | 0,84 | 0,88 | 093 | 0.98 | 1.05 | 1.15
0,37 | 0,27 | 0,21 | 0,16 | 0,098 | 0'052 | 0,023 | 0012 | 0.0067
0,42 | 052 | 0,58 | 0,63 | 0,70 | 0,8 | 094 | 1,07 | 1,25
0,35 | 0,22 | 016 | 0,12 | 0,078 | 0,044 | 0,022 | 0,012 | 0.0072
0,50 | 0,60 | 0,66 | 0,70 | 0,76 | 0,86 | 0,98 | 1,06 | 1,22
0,42 | 025 | 0,18 | 0,13 | 0,084-| 0,048 | 0,023 | 0012 | 00071
0,95 | 0,33 | 0,39 | 0,45 | 053 | 066 | 0.86 | 1.06 | 1.25
0.21 | 0.14 | 0,11 | 0,083 | 0,059 | 0,037 { 0.020 | 0.012 | 00072
0,40 | 0,46 | 050 | 0,55 | 060 | o'70 | olg7 | 107 | 1.30
0,33 | 0,19 | 014 | 0,10 | 0,067 | 0,039 | 0,020 | 0,012 | 0.0075
0,22 | 028 | 032 | 0,38 | 043 | 058 078 | 100 | 1.25
0,18 | 012 | 0,089 | 0,070 | 0,048 | 0°032 | 0,018 | 0°012 | 00072
0,47 | 0,57 | 0.62 | 0,67 | 0,73 | 0’81 | 094 | 1.07 | 1.25
0,39 | 0,24 | 0,17 | 0,12 | 0,081 | 0'045 | 0,022 | 0,012 | 0.0072
0,12 | 0017 | 021 | 025 | 032 | 045 | 071 | 1,00 | 1.33
0,10 | 0,071 | 0/058 | 0,046 | 0,036 | 0,025 { 0.016 | 0.012 | 0.0077
0,32 | 040 | 0,45 | 0,50 | 0,58 | 0,69 | 087 | 1,06 | 1.29
0,97 | 0,17 | 0,13 | 0,093 | 0,064 | 0,038 | 0,020 | 0,012 | 0.0075
0,34 | 045 | 052 | 057 | 064 | 075 | 092 | 1.07 | 1.27
0,98 | 0,19 | 0,15 | 0.11 | 0,071 | 0,042 | 0,021 | 0,012 | 0,0074
0,28 | 0,35 | 0,3 | 0,45 | 0,53 | 0,66 | 0,87 | 1,07 | 1,30
0,23 | 0,15 | 0,11 | 0,083 | 0,059 | 0'037 | 0,020 | 0.012 | 0,0075
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Tuo

ObnacTh nperMymecTBERHOTD

KPHUBO#
(:gﬂ_‘:sg(?_ pacripocTpaHedus KpHBOA DEAYKINH OCafKOB
uus XLII) 5 10
15~ [ToGepexbe OxoTckoro Mops; Oaccedi- Y (=) 0,08 0,10
Hbl peK, BHajlaloIHX B DBepuuroso 16.67 ¢ (v) | 0,20 0,17
Mope; LeHTpaibHasi M sanajHas
4yacTb n-0Ba Kamuatku
16 Bocroutige moGepexne n-oBa Kamuar- $(7) 0,03 0,06
KU I0XKHee 56°c¢. 0. 16,67 d(x) | 0,10 0,10
17 * [Mobepexkbe TaTapckoro nposnxsa (=) _ 0,07 0,09
16,67 &(t) { 0,23 0,15
18 Pafion 03. Xatka Y(z)_ 0,11 0,18
16,67 () | 0,37 0,30
19 Baccefiner pek, Brnagaomux B SIHOH- ¢ () _ 0,08 0,12
ckoe Mope; octpoB CaxamuH; Ky- 16,67 ¢ () | 0,27 0,20
PUJIBCKHE OCTPOB2
20 * IOr Kasaxcrama; paBHHHHASL 4YacTb Y (t) 0,16 0,24
Cpentefi AWM M CKIOHH TOp IO 16,67 ¢(=) | 0,53 0,40
BhicoTel 1500 m; Gacc. 03. Mecwik-
Kyab go Boicotel 20002500 x
21 Ckmoust rop Cpentieit A3um B BLICOT- Y(z) _ 0,10 0,14
HoM nofice 1500—3000 » 16,67 (%) | 0,33 0,23
22 Oro-3anagnas TypkMenns $(y_. 0,15 0,25
16,67 (<) 8’5(5) 0,32
23 Yepuovopekoe nofepexxne Kaskasa u Y () )1 0,24
sanajHbifi ckaon B, Kaskasa go cr. 16,67 ¢(=) [ 0,50 | 0,40
Cyxymu o
21 MoGepemne Kacnuiickoro Mops M mpH- b(z) _ 0,15 | 0,22
Jeraollasd K HeMy DaBHHHHAA Tep- 16,67 4(x) | 0,50 | 0,37
purtopus or r. Maxaukasaa o r. Ba-
Ky \
25* | Bocrounntfi cknon Bombworo Kaskasa; ¢ () _ 0,22 1 0,36
Kypa-ApaKkcHHCKAs HH3MEHHOCTB JI0 16,67 ¢(z) | 0,73 | 0,860
X BbICOTH 500 # B
26* | Cesepubiff cxaon Bompmoro Kaskasa $(z)_ 0.16 | 0,25
ot BeicoTal 1500 ; BHyTpeHHAs 4aCcTh 16,674 (=) | 0,83 | 0,42
Harecranckofi ACCP; 10:KHb#H CK/IOH
b. Kaskaza (B npesenax 6Gacc.
p. Anazann) ot BeicoTsr 500 & )
27 IMoGepeskne Yeproro mops oT cr. Cy- b(7) 0,10 | 0,16
XYMU ;10 roc. Tpanuns;, Kosixupckas 16,67 4(<) ; 0,33 | 0,27
HH3MEHHOCTB; CpejiHeropHas 30HA
yepHoOMOpcKoro ckiaona b. 1 M. Kas-
Kasa 10 BbicoTal 2000 x .
28 Baccein p. Kypsl no Mutreuaypckoro $() _ 0,18 | 0,27
. B-la (6ea Gace p. Anasamu); BOCT. 16,67 4 (x) | 0,60 0,15
yacts Mamoro Kaskasa; Tanbimuckuil
apeber ~
29 Cesepo-3aliaiHag ¥ UEHTPaAbHAR 4acTb (=) _ 0,22 { 0,35
Apwmenun 16,67 4(xy | 0,73 0,58
30 JleHKOpaHCKAR HH3MEHHOCTD Y (=) _ 0,08 | 0,12
16,67 5(x) | 0,27 | 0,20

Mpumegyauwne 3Hak *
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Tabauya 7.2

HNonpasoyuste KOIpPHLHEHTH K BeJHYHHE CJI0S CTOKA 3a NMABOJNOK,
npuseneHHol Ha xapre (npuaomenue XLIIT)

Monpasounue ko3(pduUNENTH NpH NAOLIALH
Bosocbopa, xu?

Baccefiap pex
50 200 500 1 000 3000 10 000

1. HpaBnie unputoxn p. [lpu-
TATH . « v = & v v v . . .} 1,0 1,0 0,85 | 0,80 | 0,65 | 0,
2. Tlpuroky p. Juenpa Huke
yeTba p. JlecHel U NPHUTOKH
p. Mecant ot yerbst p. Ceitva
{(BKaWOUMTENBHO) . . . . .
3. Pexn OGaccefina p. IOxHoro

[}
(1]

1,0 1,0 0,66 | 0,48 | 0,28 | 0,16

Byra C e 1,0 1,0 1 0,83 | 0,72 ] 0,57 | 0,46
4. JleBoGepemHubie IPUTOKH
p. Huectpa 1,0 1,0 + 1,0 0,80 | 0,54 —

5. Pexn Gacceitnos p. Cesep-
ckoro JMonua u A30BCKOTO
mops  (Mexkjpy JuHenpoM w
Jouon)

6. Pexy Kpnima

1,0 0,72 | 0,55 | 0,38 | 0,25
1,0 0,75 | 0,72 — —

Ilpumep 7.13. OnpefemiTi, MaKCHMz1bHBE PaCXOAbi BOJBl HQMAEBBIX HaBol-
koB | u 5%-uoft o6ecnevennocTy p. Bonbmas Unwarka, npuroka p. Amasapa Gac-
cefing p. AMypa B cTBope ctr. Amaaap.

HMcexopnple xapakrtepuctnkn: F=2830 xu?, paccrodune ot nangonee yianeHHoH
vactu Gaccefina L =135 xm, cpennesssementbff yKaon pekn [=43%, [;=6.0%,
n=75%-

Pacuer BbinojHAETCA IO 3MTHpHYecKOd peayKUuonHofi dopmyae (7.90). Ila-
paMeTpLl ee giA JaHHOro GaccefiHa vMelOT CACAYIOLLHE 3HAUGHMS: MOAY/AbL MaKCl-
Ma/nbHOro pacxoza BoAs 1%-HoHl ofecrmeyeMHOCTH, YCTAHOBJEHHBHI A HEHTpa
Gaccefina no Kapte usoynuuft (npunoxenne XXXV} gmax 200=1.75 2fcex ¢ 1 xn?,
TI0Ka3aTeJb CTENeHH DeRYKUHHM MOAyaAsS MAKCHMAJbHOIO pacXopa oo ILIOWajH,
NPUHATHA 1o Kapte (mpunoxenue XXXVII) n=0,35; xoadppuunenr, yuurspao-
i CHUZKEHHE MAKCHMaJbHOTO PacXofia BCMEACTBIe 3a80J0UEHHOCTH OaCCeiina,
BBIYACIeHubH o Gopmyne (7.91),

B==1-—081g (1401 .6) =084,
Hognerapaaa yctauosienuse napaMeTps B pacueriyio dopuyay (7.90), noty-
QM MAKCHManbHH packoR Bofs 1% -uol ofecneueHnocTH

200 \0,35 .
Qmax 19 — 1,75 (m) - 2830 . 0,84 = 1680 m3/cex.

[Mprmnap no ra6a. 7.21 nepexoaunii xosdduient 7.=0,69, nomyuum
Quax 5y, = 1680 - 0,60 = 1160 x*'cer,

Kpowe toro, pacuer MakciMansibix pacxo.ios p. Doabmofi Unuatks B cTBOpE
¢1. AMa3ap BBNOJHUM METOJAOM AaHAJOTHH HC (opMy.le (7.92), B kauectBe aHa-
J0va puHHMAaeM p. Avasap — cr. AMazap, o KoTopoH napaMeTpsl MaKCHMAABHOTO
CTOKA HPUBEAEHB K MHOTOJeTHEMY HepHNiy 1l MaKCHMAJLHBE pacXolln pPaBHb
Qmax 1% =2630 s3/cek u Qmax 5% =1630 x3/cex.
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XapakrepucTuku peku-anajgora: F=05170 xm?, L=175 s, [=19%, fs=7%,
=79Y%. Pacuernas peka ABJfeTCS NPHTOKOM PeKH-allaiora, U QpHU3HKO-reorpagu-
YecKHe XapaxkTepHCTHKY X GacceHOB 10CTaTOYHO OIN3KH MeXJIy CoOOofL.
Koadounuent, yunToBaowail BausHue GONOT B Gacceilde-anasore,

=1—-08Ig(140,1.7)=0,82.
[penBpasyem  dopmyny (7.92) x Buny, Gomee YHROOHOMY M1 pPacyeTos,

F \i—n 3
Qmax p= Qmax pa (—[:a—) N

rie Qmax p o — MaKCHMaIbHBI PACcX0] peKH-aHaldora obecneueHHOCTHO pY.
Mues neoOxopuMble HapaMeTpH, BHIGIC/AHM MaKCHMAJbHbLIE pacxoibl B pac-
YETHOM CTBOpE 3ajlaHHbIX OBecHedeHHOCTeH:

2830 >060 0,84

Qumax 15 = 2630 ( =170 08 = 1820 M3/ cex,

0,65
2830 ) 0B 0 e

Qumax 5% = 1630( 5170 0,82

B oBoux ci1yuasix mofdyueHsl JocTaToyHo OJau3KHe pacyeTHHE MAKCHMyMbL

Caejgyer OTMETHTb, UTO Bo BpeMs Bhljalollerocs HaBo/AHeHdss B 1958 r. Ha
p. Boabwoft Unuatke B cTBope ¢T. AmMazap mpollesq MakCHMaJbHBIH PacXon BOJL
HOoXpeBoro nasogka 1270 m3/cex.

prmep 7.14. Onpefendrb MaKCHManblbc pacXofbl BOAB JOXKIEBOTO HaBOJKa
1 u 5%-uolt ofecneuenHoOCTH py%ﬂ Besnimansoro B Gacceiine Bepxueit Jlenu,

Mcxonuble xapakTepuctukn: F=15,0 k#2, AinuHa TrAaBHOLO BOAOTOKA OT
naubonee yaageHHON TOUKH 7,5 KM, cpenllen3BellleHHbll YKJIOH IJIABHOrO BOJIOTOKA
I=50%;, ykJI0H CKNOHOB [or=250%;, fx=80%, mouBbl CYIMHHHCTHE, CKJIOHBI TiO-
pocliHe JecoM I TpaBOH, Pyc/io YMepeHHO H3BHJIMCTOe, KaMEHMCTOE, 3aCOpeHHOe.

Pacuer BunonHAeTcst nO QopMyJe npejegbHON HHTeHCHBHOCcTH (7.98), mapa-
MeTphl KOTOPOHl HMeoT CieflylollHe 3Ha4YeHHS: CYTOUIHE MaKCUMyM 0Ca1xoB
1% -Ho# ofecnieyeHROCTH, CHATHIM ¢ KapTo H30JHHIE (npuaoxenue XL1) Hyoy =
=96,0 mm; kKo>DhHIMEHT cToKa, VCTaloBaenuu no tabn. 7,26 B 3aBUCHMOCTH OT
KaTeropuy Moys U maowaau BojocBopa, a=0,65, cnoli croka off;%==624.

[TpubanxenHoe 3HaYeHHE Tcyx B COOTBETCTBHH C peKOMeULalMAMH IS JIECHOH
30HbI M He3aboaoueHHBIX BaccefiHOB ¢ maoHiafiblo BojgocGopa Gosee 10 xm? npHHH-
Maercss paedbiM (00 mun. KoadduiuedT, saBucamyii oT LIepoXoBaTOCTH pycnaa
M TOfiMbI, ycTaHOBJEUHm o Tada. 7.25, m=9.

I'uapoMopdoMeTpuyecKas xapakTepHeTuka pycna o dopmyae (7.99) pasna

1000 . 7,6
Pp = —— —— =43,8.
9. 50715 (62,4)

ITo ycTaHOBAEHHBIM fox, Dp H 13-My TUDY KPHBOH peiyKIHH OCAAKOB (HpH-
Noxeune XLIT) ¢ nomoubio taGa. 7.27 noayydad OTHOCHTEJNBHVIO BEMITMHY MO-
JVIST MAKCHMAIBIOro CTOKa

ql %

—=0,038.
aHI %

Torna makcuMa bHBH pacxoj Bofsl 1% -Holl oGecneycHHOCTH
Quax 19, = Fmaxl = 0038 - 62,4 . 15 =235 M3/ cere.

[Tepexo unifi KOSQ)Q)I/ILU/IEHT OT MaKCHMAJIbHOTO pPacxosa 1% -0l olecneyenno-
CTH K pacxonly 5% -H0H ofecmeyenlioCTH, ycTaHoBJAeHHbI no Taba. 7.30 past BTO-
poro pafiona (npuioxkente XXXVII) A'=0,69. [Tpu 9T0M MaKCHMaJbHBH pacxof
5% -Hoit obecneueHHOCTH
— . — 3
Qmax 59 =069 - 38,3=24,5 a3/cex.
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§ 7.5. ONPEAEJIEHHE MAKCHMAJIBHBIX PACXOI 0B BOJbI
Nno CNEAAM NMPOIIEAMINAX MABOJKOB

OmnpeneneHHe MAaKCHMAJLHBIX PacXOAOB BOJBI MaJblX BOJOTOKOB
(snoros, 6anok, pyybeB) NO MeTKaM ypOBHS BBICOKHX Box (YBB)
MOXKACBLIX 112BOJKOB H BeCCHHHUX IOJIOBOAHH NPOU3BONUTCH IO TH-
APaBJAHIeCKHM H MOpQOMETPHYECKHM XapaKTepHCTHKAM pycesa BOJO-
TOKOB, KOTOPbIe YCTAHABJAHBAIOTCH NPH ruaporpaduueckoM odciaeno-
BauHH Bonoc6opoB. I1py aToM MakKCcHMaabHLL pacXoj onpenensercs
KaK NIPOH3BeJeHHe NJOIAaH KHBOTO ceveHus Npu YBB Ha cooTserT-
CTBYIOILYID 3TOMY YPOBHIO CPEJHIOI CKOPOCTbL TeueHHs, BBIYHCJSC-
myto o ¢opmyie Hlesn—ITaBnosckoro, T. €.

Q=vv=—0— h%V hyl, (7.108)

1
rae o -— CpejpHss NJomanb JKHBOTO CEeYeHHS B M% —]?——OGPaTHaH

BequYHHA Ko3(ppHUHeHTa micpoxoBaTtoctd 1o mkaae M. . Cpub-
Horo {mpuJioxkenue 10); x— moxkasarteb CTENEHH NPH CpepHel TJIy-
6HHe, oNpeReasicMbili B 3aBHUCHMOCTH 0T KO3((HIIMEHTa LIepoXoBa-
TocTH (mpugoxcHHe 10); hAqp— cpepnsis rayGHHA 2KHBOT'O CeUeHHS
B M; {— CpegHHIl YK/JOH JHMHHU CBOGOAHOH NOBepXHOCTH BOJOTOKA
MpY YPOBHE BLICOKHX BOJ (B HOJAX CIHHHIIK).

[lokazaTenpb cTeneHH x npu cpennelt TiyOHHe Acp MPHHHMAETCS

1

I (EepCHIHPOBAHHO B 3aBHCHMOCTH OT —— JAJ18 BOJOTOKOB T1yOH-
n
Holt He Gogee 3,0 x#. Jng BogoroxoB rnyGunHoll Gosaee 3,0 m 3TOT
1
napamerp Mozer OHITh MPUHAT NOCTOSHHBIM H PABHBIM X== e

Hns nosydeHHust HaJleKHBIX Pe3yJLTATOB YYACTKH [ ONpelede-
HUS MaKCHMAJbHEIX DacxofoB Ha o6ciepyeMoM BOJOTOKE BHIGH-
parmTCd ¢ TAKHM pacyeToM, 4To6bl MOXKHO GBIIO YCTAHOBHTDL NOCTO-
BepHble MeTKH YBB, a Tak:Ke npoBepHTb H B3aMMHO CONOCTaBHTh
pacxozxbl BoAH. [Jo3TOMy MYHKTHI ONpene/eHHs] MaKCHMYMOB cJe-
JAYeT HAa3HAYaTh KAK 110 OCHOBHOMY DyC/y C OCBellleHHeM Xapakrep-
HBIX YYaCTKOB 110 f/JHMHE NOTOKa (BEepPXHMH, cpeiHHi, HHKHME), Tak
u o npurokam (puc. 7.20).

Y4acTkH pas OnNpenciaeHHS (BBIYMCJICHHSI) PACXOROB BOJbI LOJ-
KIbI 10 BO3MOXKHOCTH OTBEUATEH YCJOBHSM DAaBHOMEPHOCTH TeueHHS
H BHIGHpATLCA NPAMOJHHEHHBIMH UK co cnaboit KPUBH3HOH, ¢ 0AHO-
o6pa3Hofl npaBunnHOl (GopMoil nonepeyHoro npoduas, oaHoobpas-
HOU IMepOXOBATOCTBIO H CBOGOMHLIM TEUCHHEM.

Ha Bri6paHHOM yuacTKe pa3GHBAIOTCA MHHHMYM TpH CTBOpa
C NIPUMEpPHO PABHLIMH PACCTOSHHAMH MKy HHMHU.

Hcxopnst u3 ycaoBuil MosyyeHHsl HeOGXOAMMOH TOUHOCTH B ONpe-
JEJCHAH NPOJOJLHOTO YKJOHA BOJOTOKA, AJHHA yyacTKa JOJXKHA
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GLITH TAKOH, YTOGH naJeliie MeX 1y KPalHHMH HUBETHPYEMBIMH TOY-
KaMH cOCTaBAsAN0 He Menee 0,5 .

Ecam BoROTOK H3BMJHCTBLIH, NJech 4epepyloTcs ¢ NepeKaTaMH,
CTBOPHI JJ/I51 OMpejesicHHS DPAacX0L0B pa3buBaloTCHd Tak, YTOGH OFHH
M3 HHX pacroJiarancs B MeCTe, Ile pasMepnl pycia OJAH3KH K cpell-
HMM Ha BCeM YUYacTKe, BTOpPo#l — B 0ojee y3agoM ccueHuu (mnec) u
TpeTuit — 8 HauGoJjee MupoKoH yacTu pycaa (mepekart). [Ipu atom
Y4acTOK, HA KOTOPOM ONPCHEASALTCA MPOAOJILHEIN YKIOH BOAHOH TO-
BEPXHOCTH (WJIM AHA pycaa), AOMKEH OXBATHIBATBL XOTS OBl ABA-TPH
mieca u mepexara. Ha BoJoToKax ¢ MaJbIMH yKJIOHAMH 3Ta AJIHLA
ToaxHa coctaBasath npumepuo 1,5—2.0 xm. Ha oueHB ManbIx BORO-
TOKaX YYacTKH JOJXKHBI ObITh TAKOH JAJHHBL, yTOObI MajgeHue 6bLIO
1,00 M.

Puc. 7.20. PacnonoxkeHdue CTBOPOB HPH
Pa3AHTHOM Da3BILTHH TaJbBEKHOR CCTH.

Ha BrifpaHHBIX yyacTKax mocje ycraHoBJeHns MeTok ¥ BB mpo-
M3BOJHTCH ('beMKa MoMepeuyHbiX Mpoduaell pycaa U MoHMbl, HUBEJH-
POBKA MPOROJBLHOIO YKJIOHA [TOTOKA M HA3HAYAETCS BeJHUHHA KO3(d-
dunuenta wepoxopatocTu no tabauue M. @. Cpubuoro. B cayuae
Bhixofa ¥YBB Ha molfimy momepeudble MPOQUJIH HA3HAYAIOTCH TPH-
OMU3UTENBHO TepPIeH JUKYJASPHO HAallpaBJIeHHIO NOJHHBL (& He pycaa)
noroka. Eciy HHBeNHpPOBaHHE CONMPSIKEHO C GOJbIINMH TPYAHOCTAMH
H 3HAYHTEeNBHOH 3aTparol BpeMeHH (BBICOKHE KPYTHIe CKJOHHL, ofJe-
CEHHOCTb), OHO MOKeT GBITh 3aMEeHeHO BaTepmacoBKOH.

[Toncyer ormeTox Touek mpoduiefl MPOU3BOAUTCS 1O OOBIYHLIM
npaBugaM Tonorpadun. Jdas yno6cTBa paccMOTpeHHs H CDABHEHHS
NonepeuyHblX MpoduAell OTMETKH HX NMepPeCYHTHIBAXTCS B IpeBLIe-
HHs Haj HAHHH3UIeH TOUKOH AHA, AR Yero M3 MoJayueHHbIX OTMCTOK
BHIUMTAETCH OTMETKA HaMHH3IEeH TOUKN NPODHAS.

Jast ompeneseHusi YKJIOHAa oOBIYHO HHBeaupyloTes MeTkH YBB,
a MpH HX OTCYTCTBHM — AHO pPyC/aa HIH ype3 BoJbl B MOMEHT obcJe-
JIOBAHHS.

YpOBHH BBICOKHX BOJ yCTAHAB/JIHBAIOTCS HA OCHOBE OMpoca cBe-
AYIIHX JHI[ H3 MECTHOTO HaceleHHs (CTaPOMKUIOB), CBEJIEHHH, HMEeIO-
IHXCH B MECTHHIX opraHusanuax (o6/JacTHele, paloHHBIE M CeJb-
CKHe COBeTbl, COBXO03bI, KOJXO03hI, XKeJIe3HOA0PONKHLIE OpTaHH3alHH
M fp.), & TaKXKe NyTeM HeMOCPeACTBEHHOrO YCTAHOBJEHHS C/e10B
MaBojKa MO PAa3JHYHLIM TIPH3HAKAM HA MECTHOCTH (IO OT/IOXKEHHSM
Ha Geperax, CTBONAxX JepeBben, KaMIAX DPaCTHTENbLOIO Mycopa —
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TPaBHl, COMOMEI, BOZOpPOCel, XBOPOCTa H NIP. — H HJIHCTBIX 06paso-
BaHU#; 110 CMBIBY HAaHOCHOH NOPOJBI ¢ KOPEHHBIX OTJI0XKEHHIl; 10 pas-
MBIBam OeperoB pycia H CKJIOHOE JNOJIHHBL; [0 HCKYCCTBEHHLIM MeT-
KaM, 3aKpelieHHBIM Ha pas3/iHuHbIX COOPYMKEHHSX — MOCTax, J0-
POXHBEIX TPyOax H JAp.).

Ecnu merkn YBB He coBmagamoT ¢ BHGPaHHHEIMH NONEDEUHBIMH
NpodUISMH, OHH ROMKHLI GBITL NepeHeceHbl Ha 3TH MpodHIH. ¥ po-
BeHb NCPCHOCHTCS HAa NpOMUAM TIO JHHHHU CBOOOAHOH NOBEPXHOCTH
BOJBI, HaHeceHHOH Ha NpPOAOJbHOM IpodHJe MapasienbHO coxpa-
HUBIIMMcS MeTKaM ¥YBB kakoro-nu6o opHoro ropa (06IUHO rona,
B KOTOpBI{i NPOH3BOAMTCS 00C/aenoBaHue), a IpPH HemOCTAaTOUHOCTH
MCTOK 3TOT0 FOfa— N0 CpcAleMy YKM0HY (oTHOHIeHHe o6llero na-
HeHus K obIuefl AnHHe y4acTKa) COBPEMEHHOro ype3a HAH jpHa DPy-
cia (raabsera). B mocnenHeM ciydae JHHHA YpOBHS IIPOBOJAMTCS
IO cpejHeMy VKJOHY 4epe3 yCTAHOBJEHHYIO Ha MECTHOCTH MeETKY
¥BB. Ecan 1neBO3MOXKHO NepeHecTH YPOBEHb Ha BEIODAHHLIA yda-
CTOK IT0 MECTHBbIM IPHYHHAM (BIAJCHHC NPUTOKA, 3HAUHTEJLHOE pac-
HINPCHHE 3aTOIJISIEMOr0 Y4acTKa, BOXOXPAHH/IHINE M IIP.), pacxon
onpejeasieTcsi AAS y4acTKa, MMEKIIero MeTkn ¥ BB, npH6nuxcHHO,
0 4eM JesalTcd YKazaHus B XKypHase peKOTHOCIHPOBOUHOTO oficae-
JAOBaHHUS.

LEcoau na uecaelyeMoM BOJOTOKe HMEIOTCS MOCTHI H IOPOXKHBIE
TPy6rl, HEOGXOAHUMO OIPEAeNUTb Pa3MeEPBHl OTBEPCTHH COOpyKeHHH,
BLINHCAThL CBCAEHHS 00 HMEMIIHXCS HAa HUX MeTKax [yGHHBI 3aTO-
NEHUS OTBEPCTHSI H ONPe/eNHTb Dasmepbl 00pasyollerocs mnepen
COOPYKCHHEM BONOXPaHHaHINA NpH ¥BB nmyTem cheMKH gBYX-Tpex
HofepeyHblX U NPOAOJBHDLIX POPHIeii BOLOXPAHUINIA (A9 OICHKH
PEryJHDYIOICTO BJAHSAHHS BOAOXPaHMIHILA 114 BeIHYHHY MaKCH-
MaJpHOro pacxopa). OXHOBpEMEeHHO Ha YyyacTKe BOJNOTOKA HUXeE
MOCTa IIPOU3BOAHTCA CbeMKa NONepeuHbX Npodu/eld mo NpabBHIaM,
H3J0KeHHLIM Bhille, Ha3Hadaercs KO3OhHIHEHAT HIEPOXOBATOCTH H
HUBEJHPYeTCsl YKJIOH mo ciaefaM YBB, TaabBery uiau cyliecTBymo-
mieMy ype3y BOJbL

Marepuannl, IOJYyYCHHREIE TPH DOJCBBEIX paloTaX, NOZRepPrarTCs
KamepaJbHOo#l 00paboTKe, pC3yAbTaThl KOTOPOH oopMJIAIOTCA B BHJC,
npeacrastensoM Ha puc. 7.21. Ilpodunn crpositess Ha JucTe MHJI-
JHMETPOBOH GyMarH, HA KOTOPOM pa3MelllaloTCs TakxKe KPHUBEHIE 11/10-
maned, CKopocTel H pacxof0B BOALI AJS OCHOBHOIO TMONEPEUHOTO
TPOPUIS, TPOXONLHEIA TPOPHAL H CXEMATHUECKHH IIaH yuacTKa BO-
AOTOKA.

B wauecTBe pAacYeTHBIX BeJHUYUH TLIOLAAH KHBOTO CeYeHHd H
3/71eMEHTOB (JOPMYJB CKODOCTH TeueHMs (Ko3(pPuIHeHTa HICPOXoBa-
TOCTH, CpejqHell IVIyOHHBI M TOKa3aTens CTeleHH IPH Hefi) NPHHH-
MakT CpeiH#e apHdMeTHUecKHe H3 HX 3HAYeHHH, OIpefe/eHHBIX OT-
JEJbHO U151 KaXKJOT0 MONepeyHoro cedeHHs.

[Ipn cioxuoMm npoduiae NONepeytoro CeyeHHs ¢ PA3JAHUHBIME 110
€ro HIHPHHE YCJOBHSIMH NDOTEKAHHA pacxola IWIOUIAJs KHBOTO
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Tabauya 7.33

Iloacuer MakcMManbHBHIX PACXOJOB BOIB HOMKUEBHIX (CHErOBHIX) NaBOXKOB
Ha Malbix BOAOTOKax no merkam YBB, onpepenenunim B 1956 r.

Paiion: Canbckue crenu

Kosp¢dunueHT mepoxorarocta
% ~ MarTa YKA0H yyacTka i 1
% g -
LS " E
of ® = no MeTKaM —
& - g E % VBB s = Mopdonoruyeckne 2 4
3 g = g = .S g 3MEMEHTH N g
g a g TPOXOHIEHRE | L 2 5 o =8 a nonepeunors g B &
= g g MAaKC. = g 4 c ac o 5] g 8
o S - i e » = o £ npoduas © ~ 134
g a = pacxona 3 s ] 4 =3 - = = %= ]
g g = g m £ 5 g | 83z % E | B2 | & £
4 = 2 Aom = =] ] =g ° & 9 m o
= | & g5 = g S | Ee8| £ 2 | 88 £ &
Bankxa KnenoBas—c. Pomuno
i [Toiima nemag — — — —
28,8 | 12,2 | 0,0055|16/VII 1955} 21/VII | 1000 — 10,0049 — — Pycao 25 25 25 25
[lofiMa mpaBasg| — — — —
Pyueii BesanMsaabi—c. Boasnoe
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ceyenust H THAPABJIHYCCKHUE JMCMENThl BRIYUCISAIOTCA pAa3eIbHO /14
Kaxaoil oqHo06pa3Hoil uactu npotduas (pycia, NOAMeL U 1Ip.) ¢ Ho-
CleAYIOLIHM OCPeAHeHHeM 10 TPeM cTBopaM (OTAeNBHO AJIA KaKLOH
XapakKTepHO# uyactu momepeuHoro npodunda). Ilpu satom ocpexHeHue
IPOU3BOJUTCS NMyTeM ACJICHHA CYMMBI COOTBETCTBYIOUIMX BENHUHH Ha
oflllee YUCIO NONepeyHHIX Npoduaell He3aBHCHMO OT TOFO, Ha Ka-
KOM 4HCJe NONepeduHHKOB ObIM Te MM MHHIE XapaKTepHbIe 4acTH,
AJs1 KOTOPBIX IOJYYeHH ocpefHsieMble XapaKTepuctukd. Hanpumep,
CyMMa IMJoLiafell JKUBBIX CEUCHHH MOAMBI (MJIH CpPeXHHX TMIyGHH)
IO TPeM INOoNePeYHHKaM ACANTCA HA TPH HE3aBUCHMO OT KOJHUECTBA
npotuneit ¢ nofiMamu. Kosdduuuenr mepoxoBatocty s noiim Ha-
3Hauaercs cpeAHUM (a He nyTeM AeJeHHs Ha TpH).

FMesi ocpenHeHHble AaHHblE N0 THAPABIHYCCKHM M MOpoMe-
TPUYECKHM XapaKTepUCTHKAM pycJa IpH YCTaHoBJIeHHOH MeTke YBB
AJs1 Tpex TONMepeuHBIX CedeHHH pycna, PaCXo] BHIYHCISIOT 1o ¢op-
MmyJe (7.108).

B neasix obJerdueHus BLIUHCAUTEAbHBIX DPaboOT pacxol MOMKHO
OTpeReNsTh TO YIPOIleHHOH dopMye

Q=0AV1, (7.109)

1 -
Tle BequuuMHa Koadduuuenra 4= —n—h’épthp 151 HanboJsee 4acro

BCTpedalomuxcsa 3HadeHuil o6paTHOH BelMYMHBI Kod(pdulueHrta Ic-
poxoBaroctu (12,5—30) Moxer GHITH OnmpeneneHa ¢ IOMOILUBIO NPH-
noxenunst 10.

Ilpu cnoxuom nomepeuHom npoduie pacxon onpeldensercs: Y-
TeM CYyMMHMPOBAaHMs 4ACTHBIX PACXOAO0B, BHUHCJICHHBIX OTAEILHO LJIS
KaXKAOTO XapaKTepHOro y4acTKa Npodus N0 OCpeAHEHHBIM MJId
TpeX cedeHMH 3HAYCHUAM THAPABJHUCCKHX XaPAKTEPUCTHK pycJaa.
Briuncnenne pacxona npousBoautcd no popme raba. 7.33.

Huxke usnaralorcss peKOMeHZAlUH 10 ONpefeeHHdI0 PacxooB
BOZbI yepe3 MaJlele HCKYCCTBEHHBIE COOPYXeHHs (MOCTH MaJbix OT-
BepCcTHil, MHUPHHOA Ko 4—6 x, npsAMoyroneHEe TPYGb Gesnanop-
HbIe — MOTOK UMeeT CBOOOJHYIO IIOBEPXHOCTb Ha BCEM IPOTSI¥EHUU
TPpyORI).

Brruncnenne pacxoma uepes Masble BOJONPONYCKHBIE COOPYyHKe-
HUSl (C TOPU3OHTAJILHBIM THOM MM CO ClalbBIM YKJIOHOM, KOTOPHIM
MOMHO NpeHcOpeub) IPOU3BOAMTCA N0 (QopMyaaM /51 BOZOCAHEBA
C MUPOKHM TOPOTOM.

Bopocaue ¢ IIMPOKUM NOPOTOM XapakTepH3yercsl BeJIHUHHOI oT-
HOIleHNUs IUMPHHE! NOpora BJoJb notoka C XK Hamopy Tiepea BOao-

cauBoM H (puc. 7.22), paBHo# % =2,5+10.

Ha wucreuenne uepes BogocnuB, KpoMe Hamopa H, okashBaeT
BJUsHHE CKOPOCTb Nofaxofa ve. lloaroMy Hamop B pacueTHo# ¢op-
2
MyJle BOZOCAUBA BripaxKaercsl ueped Ho=H + ho=H + —;%
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Bennunna kg 00biUHO HMeeT HeDOJbIlIOE YHCJACHHOE 3HAUEHHC 110
cpaBHenuw ¢ Hy Hanpumep, npum 3HauuTennHOH CKOPOCTH (vo=
=2 mfcex) hy=0,204 u, npu ve=1,0 m/cex ho=0,051 u, npu vo=
=0,5 u/cex he=0,013.

CxkopocTb nmoaxona vy onpegeasiercs no Gopmyae

_
Yy —‘E , (71 10)
rie Q — pacxon BOAB YEPC3 COOPYKeHHE, wo-— NJIoLlaab MoAarep-
TOT'O XHUBOTO CeYeHHS Nepel CoOpy¥EeHHEM.

a)

e X

hfhkp he

- -

6)

h=hg . Mo

- —-

oo

Puc. 722 CxeMa NpoTeK4HHs [PH HE34TOMN-
JgenHOw (@) u 3atonsieHHoM (6) BomociHBax.

Ilpn onpepeneHnu pacxoga BOJbl uepe3 OTBEPCTHA MaJblX MoO-
CTOB M Ge3HamopHBEIX TpyO clenyer pasnuyarh Apa clydas [pOTCKa-
HHS [I0TOKA 4epC3 COOpYHKEHHE:

1} no cxeMe He3aTONEHHOTO BOLOCAHBA C JABYMs IepenagaMi,
KOTJa ypoBeHh HHUXHero Gbepa He OKa3piBaeT BJHAHHA Ha IpoTe-
KaHWe BOHI 110 BOJZOCJAUBY W Ha TIOpPOre mocJegHero (Ha paccrod-
HUH, NPUGIU3UTE]bHO PaBHOM H OT KOHIA BEIXOAHOTO OTBEPCTHS)
ycTaHaBJauBaercs INMvOHHA h, paBHasi KpUTUUecKoll riybute Ay, (CM.
pHc. 7.22);

2) 1o cxeMme 3aTOILICHHOTO BOJOC/JHMBA C OJHHM IlepemnanoM, KO-
rja ypOBeHs HHMKHETO Obeha pacnpocTpaHserca HAa BOLOCAMB H HA
nopore nociegHero Habadlogaercs rayOuHa A, paBHast GLITOBOI VY-
gune Ag (rayGuHA B eCTECTBCHHBIX YCJIOBHAX, T. €. B HECTECHEHHOM
pycJae, cM. puc. 7.22).

Biausinne duxKHCro Obeda Ha pPEHM B COOPYXMEHHH HauHHaeT
CKASHIBATACA TOMBKO NPH As/hup>>1,25.

COOTBCTCTBEHHO 3TOMY KPUTEPHEM AJIA CyXIeHHA O He3aTOIJIeH-
HOCTH W/ 3aTONJEHHOCTH BOLOCJAHBA B MajbiX MOCTax 4 Ge3HANop-
HBIX TpyGax sIBJISIIOTCS CJEIYIONIMe COOTHOLIEHHA MEXAY TyOHuHOH
B KOHIle He3aTOMJAEHHOTO BOLOCAHUBA Axy M ORITOBOH TiyGHHOH hg:

BOLOCJMB He3aTONJIEHHBIA NpH yCAOBHU

he <1,25h, (7.111)
BOJOCJHUB 3aTONTeHHEI! NPH yCJ0OBHU
he > 1,25k, . (7.112)
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Tabauya 7.34

1
3nauenus M, p, K, vé
b
B
0,1 0,2 0,3 0,4 \ 0.5 l 0,6 ‘ 0,7 ‘ 0,8 0.9 1,0
Bomocaus ¢ mnpamo- | M 1,43 1,43 1,43 1,44 1,47 1,51 1,55 1,60 1,66 1,7
YTOJABHBIMH YCTOSIMH
o 0,84 0,84 0,84 0,85 0,86 0,89 0,91 0,94 0,97 1,00
K 0,61 0,61 0,61 0,61 0,62 0,63 0,65 0,66 0,67 0,69
1
r 1,65 1,65 1,65 1,64 1,61 1,58 1,55 1,51 1,48 1,15
Bopocaus co cxpyr- | M 1,56 1,56 1,56 1,57 1,79 1,60 1,63 1,65 1,68 1,71
JIEHHEIMH YCTOSIMH
i 0,91 0,91 0,92 0,92 0,93 0,94 0,96 0,97 0,98 1,00
K 0,65 0,65 0,65 0,65 0,66 0,66 0,67 0,67 0,68 0,69
1
r 1,55 1,55 1,54 1,54 1,53 1,51 1,50 1,49 1,47 1,45




BeaununHa Axp MOXKeET OBITB ONpefedeHa no gopmydae

(7.113)

rie f{y— Hanop, HanpaBJeHHBl Ha CKOPOCTE MOAX0AA Uo, K — mepe-
XOAHbIH KO3 puUHEeHT, 3aBHCAILKHH oT Ko3({uiueHTa pacxoma M,

he=KH,,

o

KOTOpblﬁ B CBOIO O4Y€peip 3aBUCHT OT YCJOBHH MNDPOTCKAHHA BOJADbL

yepes coopyxeHHe (OT COOTHOLUEHHS MEXAY WHPHHOH oTBepcTus b

M IIMPHUHOH BepXHero Obeda B u THIOA YCTOEB COOPYIKEHMH).

Kosdduunent K moxer 6uITHh BBIUHCIEH 110 Gopmyiie

(7.114)

2,2 — p2
14 2,2u2

K:

npuBefeHH B 1aba. 7.34.

1
K

Kpuruyeckas ri1yduna flxy, MoXKeT OHTh NOJAYYeHa 1O YPaBHEHHIO

3Hauenns Koappuuuentos u, K u

ey — 0,827/

yleJbHH pacxon BoAH (pacXol Ha eNMHHUNY IUMPHHE

(7.115)

).

Q_b

(

Q
b

raoe

OTBEPCTHSI COOPYXKeHHusi) B M¥/cex.

st obnerdenusi moas3oanusd Qopmynoi (7.115) B raba. 7.35
NpUBENEHBl 3HAYEHHUS flxp, BEIUUCAEHHEE IO 3ToH (opMyJse mas pas-

Q
=.

JHYHBIX BEJUUHNH

Tabauya 7.37

2

)

0,482 f/ (L\Z_

3nauenus hxp, no dopmyne fiy
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[TpoTekauue BOjbI yepe3 COOPYHEHHS N0 CXCMEe He3aTOIIEHHOIO
BOAOCAMBA HaGaOAaeTCst OOBIYHO TIPH OTCYTCTBHH BBIPAKEHHOTO
JIOTa U NPU MaJhIX YKJIOHAX €ro CKJIOHOB, KOIj1a BOJAOTOK 06/ajgaeT
MaJbiMH OLITOBBIMH TyyGMHAMHM H B CEUEHHH MOCTa CXKaT 1o Cpas-
1IEHHI0 C eCTeCTBEHIIBIMH YCIOBUAMI,

HMcreyenne no cxeMe 2aTONJEHHOTO BOAOC/AMBA MOXKeT HaGJIIO-
JatkCst npu OOJBIIMX OLITOBHIX TJyOHHAX, KOTAAa BOJOTOK mepel
COOPYKEHHEeM HMeeT CpPaBHUTEAbHO T1Y60KOe pycao WU KpyThble
CKJOHB M HAXOAMUTCS B YCJAOBUSX MAaJOTO CHAaTUS HCKYCCTBEHHHEIM
COOPYKEHHEM.

PaGora oTBCpCTHST COOPYIKGHHUSI 110 CXEMe 3aTOIMJEHHOrO BOJO-
cauBa HAOJMONaeTcsl TAKXKeE!

a) NpPH 3aperyMpOBaHHOM CTOKe, KOTI'1a MOCT pacnojaraercs 11a
HCKYCCTBEHHOM PYCJI€, B MOANOPE IIOTHHOH MJIH APYTHM BOZOTOKOM;

6) Ha MaJBIX BOZOTOKaX B Clyuae H3JHINHEH BeJHUYHHBI OTBEp-
CTHSI MOCTA.

Oo6ueft pacuetHoll dopMyJIofl pacXoga BOZOCAMBA ¢ MIUPOKHM
TTOPOTOM MOMKET C.TyKHTh YpaBHEHHE BHjA

2

Q=Mbi{s,, (7.116)

o2

0
rae b — UpHHA OTBEPCTHS COOPYKEHHT B M; Ho:H—{—Td—_Ha-

“5
nop (ray6uHa NOANOPa BOABL lIepen coopyxkenlcM); M- koaddn-
OUEHT pacXofa He3aTOIVIEHHOIO BOJOCJANBA, ONpefensieMuifl 10
Taba. 7.34 B 3aBHCHMOCTH OT COOTHOIIEHHUS IIHPUHBEI OTBEpPCTHS b
U MIHPHHE BepxHero Gbea B, a TakKe OT TUMA OTOJOBKOB yCTOEB

CoOpyXenus; 03— KodpHuIiuedT 3aTonaenus (tabn. 7.36).

Tabauya 7.36
3navenna oy

h
7; 080 081 08 08 084 085 08 087 0,588

s; 1,00 0,995 0,99 0,98 0,97 096 0,95 0,93 0,90

A

Fy 089 090 091 092 093 004 09 09 0,97 9,98

s3 0,87 0,84 0,82 0,78 0,74 0,70 0,65 0,59 0,50 0,40

Tax xak B Qopmyny (7.116) Bxoaur namop Ho, yunTHBarOULHH
CKOPOCTh MOAXOAA Up, KOTOpAsl N0 ONpepedeHust pacxoga Q Heuspe-
CTHA, TO BHayaJ/c AJsl IepBOTO MPUGAMKeHHs] npunuMaercs Ho=H.
Hafins, takuM ofpasom, npeasapurennHoe (nepBoe) 3HaueHue Q7
onpelenseM 1o gopmyae (7.110) ckopocts nmoixona v, a 3atem 6o-

2
Vo
2g
(7.116) nonyuum yTouyHeHHoe (BTOpOe) 3HaUeHHC pacxona Q.
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[Mpu npinvenenun GopMmyast (7.116) Aas OnNpeAc/aeHHs pacxomoB
BOJIEI Uepe3 OTBEPCTHS MAJBIX MOCTOB M 6e3HANOPHEIX TPYG B 34BH-
CHUMOCTH OT HCXOJHBIX FAHHBIX, NOJYUYEHHHIX B pe3y/abTaTe 06CaIen0-
BAHHSI COOPYKEHHH, MOTYT BCTPETHTBCSI TPHM OCHOBHEIX caydas. [lo-
PAAOK pellCHHS 3a7a4 IPHMCHUTENBHO K 3THM CJAYYasiM NMPUBOAUTCS
11Ke, n01aras 3uavenns b, B, p 1 M 3aganHeIMu.

IlepBoifl cayuaii— M3BeCTeH HOANOP TNepe COOpy:KeHHeM {1
H IVIyGHHa BOJAB B COOPYXKCHHUH f1.

Haxonum oTHoIenue 5y Mo tabu. 7.36 onpeneaseMm oy [locae

MOACTAHOBKY COOTBETCTBYIOLIHX 3naucHui B hpopmyay {7.116) Boiun-
CJISIeM PAcXOX BOAB! Uepe3 coopyrenue Q.

Bropoit ciyuall— H3BecTHa TOJBKO BeduydHa MOANOpa Iie-
pen coopyxeHueM H.

Hast onpenesenuss pacxoga Heo0XOAHMO MPEJBAPHTEIbHO I[0-
cTpouth KpuBYyIo cBsisn Q=] (hs) Aas cTBOpAa Ha ydyacrKe, NpH-
JITAIONEM K COOPYXKEHHIO C HH30BOH CTOPOHBI (BBIYHUCACHHE PACXO-
JOB AJs1 pA3JIWYHBIX YPOBHEH NPOM3BOXHTCA MO JAHHBIM CheMKH
yuacTKa, MOoJyyeHHbIM NPH PEKOTHOCHHPOBOYHOM OOCJCHOBAHMH, IO
npasiaanM, H3J0XKEHHBIM BbIIHe). Homyqenuaﬂ KpHBasi pacXxoioB
Q={(hs) oTHOCHTCS HeNOCPEACTBEHHO K MukKHeMy Obedy coopy-
KEHHSL.

Hajee, npeanosaras, 4To HCTeueHHe IPOUCXOAMT MO cXeMe He-
3aTOIIEHHOTO BOJOCIMBA, BbiuucasieM no ¢gopmynae (7.116) pacxon
(mo sagannomy H u npy o3=1,00) u ¢ nomomusio kpusoit Q=/ (fs)
onpeaeasieM OHTOBYIO rayOUHY A], COOTBETCTBYIOULYIO MOJMYUECHHOMY
pacxony Q’. 3arteMm mo AAaHHBIM 3HAYeHHH U H f{ ompenensieM IO
bopmyae (7.113) xputuueckKyio riay6uHy hip H IpoBepseM yCJIOBHE
3aTOMJIEHHOCTH (MJH He3aTOIJICHHOCTH) BOLOCAHBA.

Ecnu ogaxetcs, 4To h,a< 1,25 hyp, TO BOZOCTMB He3aTOIJeHHELH

M MCKOMBIM pacxogoM Q fBisietcsi pacxon Q7.
Iipn h{ >125hy, nonyuaem 3aTON/eHHLIl BOJOCAMB W PAacXof

Q' caepyer yTounuts myTeM BBegcHuA B Qopmyay (7.116) mompa-
BOYHOTO KO3 UIHeHTa HA 3ATOMNICHHE O3,
Beanguna xkosdpdunuenra o3 onpefensercs noxbopom. Has sroi

y [}
Oeau 3anaeMcsd psaaoM 3HaueHHHU h5 " 10 BeJHYHHC OTHOUICHHSI _1‘[—

noaGupaem B Talba. 7.36 Takoe 3HAYCHHE O3, NPH KOTOPOM PACXOI,
Bolaucaennblii 10 ¢opmyne (7.116), coorsercrBoBal Gbl pacxXomy,
cusitoMy ¢ Kpusoit Q=1{(%s) 1O BBOAMMOIl B pacyeT BeJHUHHE Ag.

Tperu#t cayuaii —Hu3BeCTHa ToabkKo TaybuHa A B coopy-
JKEHHHU.

ITonarast h=—"hgs u onpexeaus no kpusoil cssisn Q={(hs) coort-
BETCTBYIOIMA pacxon Q, Haxogum no Taba. 7.35 KPUTHUCCKYIO T.1y-
Guny h,p, OTBeyamoliyo pacxoay Q’, U comocTaBsieM ec ¢ As.
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Tabauya 7.37

315

BLituncaeHHe MaKCHMAJbHBIX pacxofoB JMOKAEHbIX NABOAKOB Uepe3 MaJjble HCKYCCTBEHHBIE

COOPYIKEHUs

Paiton: Cajinckue cienu
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Ecnu hs>1,25Ap, TO BOJOCIHB 3aTONJCHHBII H HCKOMHI pac-
x08 Q=0Q".

Ilpu yenosuu hs<< 1,25k, BOJOCAHE He3aTONJEHHE H pacxon Q
BuluHCasietress o dopmydae (7.116) mpu o3=1,00. Ilpu arom Besau-
yHHa nognopa H, coorBeTcTBYyOUIas HaGmawacHHOH raybuHe B CO-
OpY#KEHHH h, omnpepeasercs uexons 3 dopmynst (7.113), 1. e. H=

X h.

[Tonydennsie pacxoibl BogH BO BCeX CJAywasx YTOUHAIOTCS MyTeM
HCIpaB/eHus noanopa H Ha CKOPOCTb HOAXO0AA Ug, O 4eM OBLIO CKa-
3aHO BHIIIIE.

Pesynbrarsl onpeneneHnil pacxooB BOJBI depe3 Malble HWCKYC-
CTBEHHBIE COOPYXKEHHUS CBOAATCS B Tabu. 7.37.

Pacuetsl no dopmyae (7.116) sirasorcs npubiaKeHHBIMA H MO-
TyT IPHMEHSTHCH TOJIbKO NIPH OE3HANOPHOM peKHME ¢ YaCTHUHOH
TpancopMailheii MaKCHMAIbHOTO pacXofa BOJOHANOpHBIM Gaccef-
HOM [ICPeJ] HAChIIBIO.

151 mosyHamoOpHBIX M HANOPHBLIX TpyD MaKCHMAaJ/bHBI pacxon
MOZeT OBbITh onpejieteH o GopmynaM H crnocobaMu, paccMaTpHBae-
MBbIMH B CIleLHaJLHOA AUTEpaType N0 THAPABJIUKE.

[TonyueHHBIC BeMMYHHB MAKCHMAJBHBIX PACXOJ0B NOABEPraloTCs
KpuTHueckoft nposepke. IlpoBepka 3akmiouaercss B CONOCTABJCHHH
pacxojioB MO CTBOpAM C YYeTOM YCJOBUi cTOKA HA BojocHope (B py-
cJae # JoJHHE).

Ilpu aHa/A3e COOTBETCTBHS MAKCHMMyMOB MECTHBIM YCJIOBUSAM BO-
nocbopa cieayer HMeTh B BHAY, UTO B Haubosee 00IIeM H IPOCTOM
cayyae (BGecnpHTOUHBI YY4CTOK) B BEPXHHX YacTsix BogocOopa
OOBIYHO NPOUCXOAUT HENMpepLHBHOE YBeJHUeHHe pacXola BHH3 MO Te-
YeHH0 (3a CUeT MHTEHCHBHOTO MHUTAHHS), a B HHXKHHX YacTSX BOJO-
c6opa nabmwonaercs HepelKo YOBIBAHMEC MAaKCHUMaJbHOTO pacxofa
(BcaeacTBHE pacmlacThIBAHHS MABOJKA).

Hanee, npn HeGOJBININX Pa3THIMAX B IIOIIAATX Bogoc6OPOB a1
NMyHKTOB Ha NPHTOKE W Ha TJIABHOM pyCje BhlIIC NPHTOKAa (CM.
puc. 7.20) pacxoi B HHMHEM, 3aMBIKAIOWEM CTBOpe XOM¥eH OHTh
paBeH (mMpH COBNAJACHMHM MaKCHMYMOB NaBOJAKAa) WM MEHbie (IpH
HeCOBNAJCHHM NMHKOB MAaBOJAKA) CYMMbi PacXOoB ABYX BHIIIEJCHKa-
UIUX NYHKTOB.

IlpoBepxa NpaBUABHOCTH ONpefe/IeHUs MAaKCUMAaJbHBIX pacxo10B
no MerkaM ¥BB MoXeT ObITh BHIMOJHEHA TaKiKe NMyTEM BHIYHCACHHS
¥ B3aMMHOTO CONOCTaBJEHHS IO CTBopaM cJoeB A H o6bemoB W ma-
BOAOUHOTO CTOKA.

Benuunua cjost cTOKa A jais cTBOpa MoxeT OBITB BhIUHCIEHA MO

tbopmyne

he=-Y (7.117)

v B’
rne Q— MaxcHMalbHBI pacXoj, COOTBETCTBYIOUIMI Merke YBB,
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F
B M¥/cek; BZ—L-—CpeﬂHﬂﬂ wMpuHa Bojoc6opa B kM, Onpemesse-

Masi IyTEeM HeJCHHMs mIouagu BogocGopa F Ha juuHY BOZOTOKAa L,
Up — CPemHsisi CKOPOCTh HOOEraHust BOALI N0 AJHHE BOZOTOKA B M/CeK,
Beluncasiemas no gopmyne I'. A, Anekceesa (7.37),

v, =al* Q"

Ulpu npumepHo ogHooGpasHoill ¢opMe pycaa Ha BCeM MpOTsKe-
HMM BOJOTOKA BEJHUMHA CKOPOCTH Uy, BLIUMCIAEHHAS TO (opMmyne

(7.37), nonxHa ObITh GAU3KOH K CKOPOCTH vz%hﬁp 1/71;;::/41/—1'

B cTBope npu YBB
2
U, —é— v+ —5— .

3HauuTebHOE PaCXOXICHHE MeXAY CKOpOCTblo goberanus v; H
CKOPOCTBIO B pPAcCMaTpHBaeMOM CTBOpe v (fojee yeMm B AB2a pasa)
MOMKeT MMeTb MeCTO IIpH CYINeCTBEHHOM OTJAHuMH (OpMEI pycaa,
YKJA0HAa U KO3(QpHUMEHTA UIEPOXOBATOCTH B CTBOPE OT CPeaHHUX Be-
JUUHH TeX e XAPAKTCPUCTHK 10 BCeH AJIHHE BOAOTOKA.

Beauunuel caost ctoxka A, Az, ..., An, BHUMCACHHBIE 10 hopMy/le
(7.17), RosaxHbI ObITb, KaK IIpaBuso, MpHMEPHO OJMHAKOBOrO MO-
pAgKa mas OGAH3KO pAcNONOKeHHBIX CTBOPOB, ecidu MeTkn ¥YBB co-
OTBETCTBYIOT MAaBOAKAM MPHOGIHM3HTENBLHO OZMHAKOBOH NOBTOPSAEMO-
CTH.

O6wem nasogouHoro croxka W, KoTOphiE MOXeT GbIThb BEIUMC/IEH
no dopmyne W=1000rhF x* (rze h-— cjofl CTOKA, BEIYHCAEHHBLIH 1O
tdopmyae (7.117), F—muomans Bogocbopa milst JAHHOIO 3AMBIKAlO-
IIlero CTBOpa), BO BCEX CAyuasaX, KaK NMPaBHJIO, HOMXKEH BO3pacTaTh
C yBeJHdeHHeM mJsomanu Bogochopa, ecad MeTkn YBB coortBerct-
BYIOT OJHOMY ¥ TOMY e TIaBOAKy HJIM NaBOZKAM OJHHAKOBON Mo-
BTOPA€MOCTH.

Ecnu nnomaas BogocGopa ais 3aMBIKAIONIEr0 CTBOPA NMPUMEPHO
paBHa CyMMe ILIOMIAfeli YACTHBIX BoRoc6opoB (cMm. puc. 7.20), ToO
TNpH NPABHJIBHOM ONpPexeJeHHM MAaKCHMAJbHOrO pacxoga CyMMa O0h-
€MOB CTOKA B 5THX CTBOPAX AOJMXKHA ObITb NPpHMeDHO paBHa o06BbeMy
CTOKa B 3aMBIKAIOLIEM CTBODE.

B mensix KOHTPOJS MOTYT OBITb HCIOJB30BAaHH TaK¥Ke ILaHHbIe
ollpegeaeHUl o0 HCKYCCTBEHHEIM COODYHKEHUAM.

B pesysabrate aHagM3a MAKCHMAJLHBIX PACXOJOB YCTAHABJIH-
BAI0TCs HOnylleHHble OMMOKY, BBICHAIOTCS HX NMPUUMHBI U KOpPeK-
THPYIOTCS MM BpakyloTcs OLIMOOUHbBIC pacXOLbi.

MaxcuManbHble pacxogbl, NodydeHHbie no Merkam YBB, cono-
CTABJAIOTCS C MakCHMyMaMH 3TOro ¥Ke NaBOAKa WIM MNOJd0BOAbS,
HabJI0JeHHBIMH B THADPOMETPHYECKHX CTBOPAX Ha pekax XaHHOIo
patioHa. Mx ofecneuecHHOCTH WM TOBTOPSEMOCThL OLIEHHBAETCH IO
o0ecneyeHHOCTH MAaKCUMAJLHBIX PACXOA0B MU yPOBHEH JaHHOTO ma-
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BOJKA, 3aperuCcTpUPOBaHHBIX B CTBOpAX CTAUMOHAPHBEIX HAOMIOACHUT,
a TakKe o oOeCHneuCHHOCTH OCAJKOB, BhI3BABUIMX 3TOT MNABOJAOK
(MakcUMaJIBHEIA CYTOUHBIH M 44COBOHN CJOH OCAaZKOB, CJA0H 0CazKoB
3a BeCb JAOXK/b), U OMpocaM CTAapOXKHUJIOB. B pasbHeflieM OHH HC-
MOJAB3YIOTCA [AJs OnpefeJeHus HJH yTOuHeHHst HapaMeTpoB pCruo-
HaJbHBIX QOPMYJ MaKCHMaJabHOTO CTOKA.

Huxe npuBoaytcs mpuMep aHaJdd3a 3aBUCHMOCTH MOAYJEH Mak-
CHMAJBHOTO CTOKAa OT mJjoniagd sogocBopa, MocTpoeHHOH 1o MaTe-
pHa/jaM 3KCIeZMIHOHHRIX OOCHenoBaHHl M CTalnHOHAPHEIX Hab/IIO-
JIEHHI.

Hpumep 7.15. YeTaHOBHTE 3aBHCHMOCTD MOAY/AEH MAKCHMAJBHOTO CTOKA AOXK-
JEeBLIX TABOAKOB OT MAOUAAY BOACCOODPOB NAf PEK H MAaJbiX BOAOTOKOB Gac-
ceftna Bepxnero Amypa, cliefaTth aHaJH3 €e H ONpedesHTh PaCUeTHHE HapaMeTphl
pernonanbHoll hopMyJIH.

B KauecTBe MCXOMAHLIX JI8HHBIX HCHOJL3YEM MAaKCHMAJbHBE PAcXOMEl MaJHX
BOJIOTOXK)B, yCTaHOBJAeHHbe skcmenunueir JITMH nmo caenam ¥YBB Buimaromeroca
napofka 1958 r. cpasy nocge ero npOXOMKJSHHS, H MAaxCMaJjbHbie DACXOLLi PeK
10 AanuLM cranponapusx Habmoyenuit TMC (tada. 7.38).

Tabauya 7.38

Cee/leHHA 0 MAKCHMAJbLHbIX PACXOJAX NOXJEBHIX NABOAKOB peK Gacceiina
Bepxnero Amypa

Ne Tlaomans 3aboaouen- Qmax 19
a— T BoRocHopa i
n/n Pex nyHE 'u,mz Ph 1 wocts e % M3fcex

Crsopu I'MC

1 uaka — x. Yacosas . . . . 200 000 — 10 700

2 | Owon—c. Bumes . . . . . 49 500 — 4110

. 3.2 ' Moroua — . M()'rolla .o ‘ 1.32}0 . 1.0 . '1.18.0
33 | B. Upuatka — cr, Amasap . . 2830 6 1 680
34 | B. Heeep — c. CKoBOPOAHHD . . 1 563 18 265

35 | Bepest —c. Cackaan . . . . 1940 13 866

Tlo merxam YBB

39 | Bepesopka — 68332 ks x. I 62,7 10 123
40 B. CoGauxkuna — 6837,9 " 53,8 9 116
41 M. CobBauyknna — 68396 ., 11,6 1 20,6
62 | VYastka — 72033 kM XK. O . . 80,0 12 103
63 | Xaaan — 72158 " . 21,5 10 28,6
64 VYpyma — 72428 " .o 1900 8 1070

MakcuManenple pAcXoRsl BLUTAIOIIEroCs NABOZKA MOTYT CudTaThCa XOCTa-
TouHo mocToBeprbiME. Mx ofecneuennocts cootserctsyeT 1—2%.
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YUrobe UMETh pasHOoGecmeUeHHBIE MaKCHMadbHbie Pacxoin B creopax I'MC,
N0 JaHHBIM CTAUMOHADHLIX HAGJIONEHHI YCTAaHOBJEHB IapaMeTphl KpHBHX obec-
TIEYEHHOCTH M MOJyYeHbl MakcuMyMol 1%-Ho#l oBecneyentocty.

Fmax 1%
Ha puc. 7.23 npencTarieHa 3aBHCHMOCTD Ig 3 =1y (lg F),roe gmax 1%—

MakcHMaJpHe MOnyab 8 a/cex ¢ 1 xm?, a F —naomans sogocGopa B am? [le-
JIEHHEM Gmax 19 Na KO3QOUUHEHT O, YUATHIBAIOIINN cHUKEHHEe MAKCHMAJLHLIX pac-
A010B 6on0TaMH H O3€PaMH, MCKIIOUAETCS BJMAHHE 3aBO0JOYEHHOCTH M 03ePHOCTH
GaccefiHoB, YTO NPHBOIMT K YAYUIIEHHIO CBA3H.
Fmax1%

Ananusupys cBssb g % — =V¥(lgF), mpexae Bcero HyXHO OTMeTHTh
X0poulo BRIPaKeHHYIO 3aKOHOMepHOCTh YOBIBAHHMA MOAyJell MakCHMANbHOIG JOX-
LleBOTO CTOKA € BO3paciaiieM sofoc6OpOB 80 BCeM JHAaNa30He maoliaiged, Jkcie-

g ’Tmaax i%
4 S—
o
-\‘
5 c°%ooo°g r%‘h\oaL. oo
¥ g ~e=_"
o* . \ht\
': : ® ep ... ’..\\.-‘
2 o R
1
0 0.8 16 2.4 3.2 4.0 4,81y (F+1)

Pue. 7.23. 3asucumocTh MOay.aell MakcuManbHOro cToka [9%-Holl oBecnedeHHOCTH
oT mrowann sogocGopa pek Gaccefina Bepxuero Amypa.
® - no gagaeim I'MC, O ~no merkam I'BB.

JMIHOHHBle MATEPHA]Ll XOPOWIO BOCHOJHHIH OTCYTCTBHE CTAllHOHAPHEIX HaGaioge-
HMA Ha MaJblX BOJOTOAAX M MOCAYKHAN OCHOBAHHEeM [Js NpOBEREHHS CBS3H
Gmax 1% =f(F) 8 3ome Manblx maomafedi. Kak BUAHO ©3 pacnojokeHus TOueK
MaKCHMaJbHHX MOjy/AeHl, YCTaHOBJeHHnx MO MeTkaM BB, Takyio cBass MoOKHO
Gel10 Obl TIOAYYHTL M TONBKO 0O HEM, 06€3 MaTepHaiOB CTalHOHADHBIX
nabmonennii. C Apyroll CTOpOHHI, HeNeTKO NPEICTABHTL & A4HHOM cly4ae Iia-
JEXHYIO CBA3b max 1%=/(F) ToALKO Mo MaTepuanaM CrTalMOHAPHBIX HAGMIOZEHHI
Ge3 3KcneAMUHOHHBIX 0oOcaefoBanufl, DTUM TNOATBCPKAZETCA UEHHOCTH ONpPEXE
JEHHsT MakCHMalEEbBIX pacXOj0B MaJkXx BOZOTOKOB IO cBexhM MerkaM YBB Bbi-
HIalolHXcq MaBOAKOB.

Ilpn o6mefl xopomo BhIpaXKeHHOH 3aKOHOMEePHOCTH YOHBaHWA Molynefl Max-
CHMAaMbHOro CTOKa ¢ BO3pacTalyeM niollafefl sof0c6opoB HA rpaduke gmax=[ (F)
nMeercs  3aMeTHm#l  pasbpoc u  OTKAOHMeHHe Touek OT OOuWeH  guHelnod
CBA3K. JT0 OODBACHAETCS DPA3NMUMEIMH 3HAUEHHSIMH CJI0EB MaBOAKOOOpasyoumux
0Ca/IKOB H KO)@HIHEHTOs CcroKa B INpejesaXx CPaBHHTENbHO 80abloro pafioHa,
a TaKXKe MHAMBHAYAJALHLIMH XapaKTepHCTHKAMH peyHblX GaccefiHoB, cmocobeTBYIO-
UIUMH CHHKEHUIO MM NOBHILEHHIO MAaKCHMAa/bHEIX PACXOA08, — 3a/I€CEHHOCTRIO, 3a-
GONIOTEHHOCTLIO, PYCAOBOH M MOUMEHHOHR 3aPeryJHpOBAHHOCTBIO, XAPAKTEPOM MOY-
BO-TPYHTOB, peateda H JDYTUMH XapaKTepHCTHKAMH, OTKIOHSIIONIMMHCA OT HX CPejl-
HHX paflOHHHIX 3HAYEHHH.

B 10 e BpeMs Henb3s He OTMETHTL H3BECTHble 3dKOHOMEPHBIE OTKJOHENHS
TOuEK OT oOMlell NMHelHOH caszn, Hanpumep, yBeluuuBaercs pellyKuusi MoAyJeil
MAKCHMaJbHOro CTOKA GOAbIIHX peunblx GaccefinoB (¢ F>>10000 xm?) Bcaencrsure
pacmiacThiBaHHs MaBOAKOB M BO3paCTaHHA DYCAOBOR TpamcOpMauHH N0 JJduHe
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Gosibminx pex Ecau ocTaBHThL 0e3 BHHMAHHMA TPH TOMKHM CaMBiX MajbHX BoxocGo-
pOB, KOTOPHIE 0KA3anduch B LeHTpe NoXAd 1958 r ¢ 3aMcTHO NMOBHIIEHHBIM CMOeM
0CaJKoB Mo CpaBHEHHIO ¢ PaHOHOM MaccOBoro ofClefoBaHHA H, BHIHMO, Bonee
penxoii NOBTOPAGMOCTHIO MAKCHMANLHBIX pacXoloB, To Henb3d He 0OHapyXHTb
yMeHblieHHe pPeNYKUHHA B 30He ManbXx maouiagedl (¢ F<50-—-40 xm?) Ilocnenuee,
KaK M3BECTHO, OOBACIHAETCH oOdYeHb Magof penyKuueld HATEHCHBHOCTH UK 'IEH
B 30He MaJblX NPOAOJKHTEIbHOCTE, 4To OCOGEHHO XapakTepHo IJsi MYCCOHHBIX
THBHEBLIA JOXKACH ¢ DOMBIIOH MPOACIKHUTENLHOCTHIO

oy Jmax 1%
AwauTHuecKoe BhlpaXKeHHe JMHeAHON CBSA3M 1g—*—§—°“=\b(lg1’) (eM.

puc 723) M ee mapaMeTpsl, YCTAHOBJGHHBIE IO YpaBHEHHIO NMPsiMOH ¢ mociefyio-

. . Fmax1%h
ueft moicraHoBkoil y=Ig——p —— u x=Ig F (cm npumep 74), caenyotne

Ax% 145 5 )
7 nax 19 = (Fr )7 = (F+1)0,40 b u3fcerc ¢ 1w,

T e nokasaTens cremen# pefykuny n=0,40, a sneMeHTapHbIfi MOAYNb MaKCHMAaJb-
Horo croka A;9%=14,5 m?/cex ¢ 1 x#.

3ameruM, 4TO NMOKa3aTeNb CTEINEHH PeNyKUWHM 7 B JAHIOM ciyuae Gbul YcTa-
HOBJIEH [0 IpAMON pEerpeccHs, a moka3aHHasd Ha puc 723 npsMas mpoBeneHa
napasinenbHo eff o Tousav Bosee HageXKHLIX MakCHMYMOB

Nz topmyant (777) A4, =0,278 @max 1% ¢ OTKyNa MAKCHMaNbIAs uyacoBas
HHTCHCUBHOCTE NOXAA 1% -HOR o6ecreuedHoCTH upn KO03¢pdHUKHEHTe cToka B pail-

1

0,275(0,7—0,8)
=75—~65 mmfuac, uTo GIHU3KO K @ max 1%, BHIUUCAEHHHIM MO JAHHBIM HaGaONeHUH
MeTeocranuuil pafiona, H cooTBeTcTBYeT KapTe H3OJMHUA ITOTO NMapaveTpa (cM
puc 7 1b)

IIpuBepcHHKE B [JaHHOM INPHMEPe AHANU3 K COMOCTABJEHHA H3BaBJATIOT OT
CAyYaHHBIX NMPOCYETOB NPHU PellleHun Mof00HHX 3anay

oire noseBbiX obcaenoBanufl @=0,7—-0,8 paBHa Gmax1% =



rF'rasa 8

PACYHET TrHIPOIrPA®OB BECEHHEI'O NNOJIOBOJAbSI
H NO)XOEBBLIX MABOJKOB

Jas yuera akKyMyJasLUH BOJBI H ONpeleJeHHd CTeNeHM TpaHC-
dbopManuu pacueTHOrO0 MaKCHMajibHOTO Pacxoja MPH TPOXOXKIEHUH
MaBojKa uepe3 BOAOXpaHHHLIE HeoOXOJHMO 3HAThL He TOJBKO pac-
YeTHBIH MAaKCHMAJbHBIH PACcX0[, HO M pacueTHbii Tuaporpad mnpu-
TOKa K BOZOXpaHHAuILy. ['Haporpadel cTpodaTcd ¥ MpH pacyeTax Mo-
CTOBBIX OTBepPCTHH HA 3HAYMTENbHBIX PeKaX AAd ydeTa akKKyMyJasilHH
[aBOJAOYHOIrO CTOKa B MOHMe M pycae B pe3yjbTaTe CO3JaloHicrocs
noamnopa nepeg MocTOM. OCHOBHHIMM 2jeMeHTaMU rupporpada, xo-
TOpble He0OX0AMMO 3HATL IIpH y4cTe TparHcGopMauud BOZOXpPaHUIN-
meM, ABJasloTes ero ofbeM W, MakcHMaibHBIH pacxol Qmax H TPO-
ROAKATCAbHOCTS 1. Hem Gosblle TpaHcOpMUpYOWIAA eMKOCTE BO-
J0XpaHuinma, TeMm 6oJblilee 3HAaUGHHE UMeeT OObeM MaBojka H TeM
MeHblllee BeTHYHHA MAKCHMaJAbHOTO pacxona, U Hao60poT.

B cooTBeTCTBHM ¢ 3TUM pellaeTcd BOMPOC O BLIGOPC PacCyeTHOTro
rugporpada. Hanpumep, B JuBHEONACHBIX pafloHaX IIpH OTHOCH-
TeJlbHO MaJOM BOAOXPaHHJANUIE PACUeTHLIM MOXKeT 0Kas3aTbCsl JHB-
HEBBIHl MaBOJOK, UMEIOIIHH MAKCHMAaNbHBIH pacxol, GOIbIHEA MAKCH-
MyMa BeCEHHero noJoBoabda. [Ip# BOAOXpaHWJIHILE GOJLUIOH €MKO-
CTH pacueTHeiM MoxkeT OwbITe Tuiporpad BeceHHero TNOJOBOIALSA
C MEHBIIHM MAKCHMYMOM, HO ¢ 60AbIIHM 00beMOM, 4eM JINBHeBHIH
naBogok. B paflonax MyCCOHHOTrO KJMMATa H POJOIKHTE/NbHbIX JIHB-
HeBBIX AOXKJeH pacueTHBIMH MOTYT G6bITb rujporpadnl LOMKACBBLIX
MaBOJIKOB H NpH GOJBLUIHX BOAOXPAHWIHIILAX.

B cOMHUTeJLHBIX cay4asax HeoOXOMUMO BHIIOJHUTEL pacueT TpaHc-
(opmanuyu M AJis BeCCHHEro MOJOBOALS M AJAS AOMKAEBBIX NaBOIKOB.

Pacuernnte rugporpadr 10s2KHB UMETE OOecneqyeHHbIe 3HAUeHus
MaKCHMaJbHOTO pacXoia Qmas p ¥ 06beMa W, He Bcerna y nabaro-
JEeHHBIX, a CJIeJ0BaTe/bHO, ¥ PaCUeTHRIX THAPOTpadoB obecneueH-
HOCTh MaKCHMMaJjbHOTO pacxola COOTBeTCTByeT 00ecrneueHHOCTH ero
o6beMa, T. C. P Qmax #p,, - [losroMy mpexje yeM NPHCTYIHTH K 10-

CTPOEHHIO pacueTHOTO Tuaporpacda HeoGXOAHMO YCTaHOBHTL Xapak-
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Tep BeCEHHEro IT0JIOBO/bS M JOXK/AeBbiX NaBOJKOB B paccMarpuBac-
MOM palioHe M CPaBHHUTb HX MaKCHMaJbHBEIC PACXOAB M 0OBEeMbl.

CyimecrBy0T caelyoue MeTOIs OCTPOeHHs pacyeTHbIX THIPO-
rpacdoB:

1) mo moaenam HabsroneHHBIX THApOrpados,

2} To rcoMeTpHYCCKMM (DHMTYypaM HJIH ypaBHEHHAM,

3) 1o Xoxy BOAOOTAAUHM MM DOXKAA U rpaduky pacnpejeleuus
SIIHHHYHBIX TIOWLAlell — FeHeTHYCCKHIT MeTO.

§ 8.1. PACYET O MOAEJNIAM HABJIOAEHHBIX THAPOTPA®OB

ITHM MEeTOJOM MOMKHO HOJb30BATHCA TPH HAJANYMH AAHHBIX Ha-
OJIOJeHHH B pacyeTHOM CTBOpe HJIW Ha peKe-aHa/ole He MeHec yeM
3a 10—15 ner. Iro naubosee rubKWA MeTOm, OH NPHMEHHM Kak
K OJHONUKOBHIM, TAK H K MHOTOINHKOBEIM IIOJOBOABSAM H NaBOAKAM.

ITo cBoeft dopme pacyerHwlii rugporpad nodxkeH ObLITbL HAHGO-
Jee HeGJATOTIPHATHLIM B OTHOIICHHH TpaHChopMaluW (cpe3kH) Bo-
DOXpaHMIuIeM MakcHMaJjabHOro pacxoga. [IostoMy B KauyecrBe Mo-
JeJu 175 NOCTPOeHHA pacueTHoro ruyjporpada no ruaporpady-aHa-
JIOTY BbIOHpaercss ONHH WIW HCCKOJABKO 1aGII0JCHHBX I'HAporpados,
XapaKTepH3ylomuxcad GOJLIIMM MAaKCHMAJBHLIM  PAcXOAOM  HJAHX
c1oeM (06BeMOM) TOJOBOIDbS.

Bmfopy pacueTHOM MOAeNW NpPEIUIECTBYET NOCTPOEHHe U ananani
rpaduKoB CBA3H Qmax ¥ A(W) HabIw0IeHHBX NOJOBOAWI WIKX ma-
BOIKOB.

[To pekam Oro-Bocroxa CCCP u Kazaxcrama Takad CBf3b OI-
HO3HauHasg ¥ jpocTaroudo tecuasd (puc. 8.1). 3xpech nan6oabUIHM
pacxomaM COOTBeTCTBYIOT HauGojblive oObeMbl, T. €. OHH HMelOT
paBHble obecneyeHHoCcTH. B 3TOM ciyuae B KauecrBe pacyerHoil mo-
Jenu BolGupaeTcs HaGJMIOACHHBIHE THAporpad ¢ HAHOOABIIUM MAaKCH-
MaJbHBEIM pacxonoM. OH e UMeeT W HanGOALIIUI 00beM CTOKA.

B cesepo-zamaanmx pa#donax JIpyHOCTb BeCeHHErO MOJ0BOJbA
KosteGaercs 3HAaYUTeABHO, B efo GOPMUPOBAHKH NIPHHUMAIOT yyacTye
noxan. Paspoc touek na rpaduke cBsizy Qmax=/f(h) GuBaer 3Ha-
qurenabHbiM (pHC. 8.2). B 3TOM ciyyae BHOUpAOTCS ABe pacyerHble
MozeaW: onHa — ruaporpad roga ¢ HauGOJBIIMM MAaKCHMYMOM,
BTOpasi-— rgaporpad roga ¢ gaubGonbmumM obvemom. OxoHuaTenb-
HbIE BEIGOp pacueTHOro ruaporpada omnpege’asieTcd B 3aBHCHMOCTH
OT KOHKPETHBIX XapaKTepHCTUK BONOXpaHHIWIA, T. e. BRIOHpaercs
TOT, y KOTOpPOro TpancOpMHUpOBAUHBI MAKCHMYM OKaxercH
BONBUINM,

Ecan na peke peryJsipHo NOBTOPAITCA MHOTOBeDUIYHHBIE THAPO-
rpadsl, BeiOgpaeTcs TAKOH, B KOTOPOM OJHH H3 MHKOB TPEeBOCXOIHT
OCTajibHBIE.

Mopery HabaOAeHHEIX THAporpadoB UCHOAL3YIOTCA IAST MO-
CTPOeHHs pacuyeTHuX rupporpados: 1) B crBope naGwOIeHHA Haf
CTOKOM M 2) Ha HeH3y4yeHHOH peKe WJIH B CTBOpe COODYXKeHHMS Ha
H3YYEHHOH peKe, 3HAYHTEJNbHO YAAJeHHOM OT CTBopa HabJIwAeHHH.
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IBIMH PacXQLamMH M CAOAMM CTOKAa BeCeHHero

noaosoarst p. Mexut y ¢ Tabopume (F=
=5200 xm%) 3a 1931—1960 1.



B nepsom GoJsee nmpoctoM ciayyae OpAUHATHL PACXOAa pacuer-
HOro TUAporpada, cOOTBETCTBYIOLUIEr0 PACueTHOMY MaKCHMAJALHOMY
pacxony uay ofbeMy 3aJaHHOX 06ECNEYEHHOCTH, BBIYUCAAOTCA My-
TeM YMHOXeHHs OpAMHAT (pacXoAoB) HalJu0AeHHOTO riaporpada,
MPUHATOro 32 pacyeTHYIO MOJe]b, Ha KO3 HHHeHT

0 W, h
k== &1"— wi k=l (8.1
Qmax M i W“ h“

rae Qmaxp. Wp, hp— pacuerHnifl cpeAHHil CYTOYHBIN MaKCHMYM,

ob6ben, caoit obecrneyeHHOCTHIO p%; Qmaxs, Wy fiy— cooTBerct-
BYOUIME XapaKTepUcTHKY HabIIOACHHOTO THAporpada, MpUHATOTO 34
pac4eTHYI0 MOJEb.

IponoaxurenbHocTh pacyeTHOro THAporpada B 3TOM cJayyae
NpYHUMAeTCa TOH XKe, YTO M TpoJdOJKHTeqbHOCTh Monxead. Beuay
3TOro 06beMbl pacyeTHBIX TUAPOTPadOB U mMojiesell HAXORATCA B TOM
Ke COOTHOLIEHUH, UTO ¥ MAKCUMAJbHBLIC PACXOBI.

Tpusep 8.1, Toctponuts pacueTHslil THAPOrpad BeceHiero no.10Bojba | % -Hol
obecneyennoctH p. ToGona y r. Kycranas no mofiean 1uaporpada, HabaioaeHHOro
B 3TOM Ke cTBope.

Hcxonble JaHHbe — MakcHMaabHble DPACXOLH H 006beMbl BECEHHEro Mo.0-
BoAbsi 32 36 ser wabmonenusn (1931—1966 rr.), ta6a. 8.1,

Ta6.auya 8.1

MaxcumanbHble pacxonbl H 06beMbl BeceHHero mojoBoabs p. To6oaa
y r. Kycranas

N u/n Fot Qmax Mlcex Hata w10t
1 1931 103 8V 2,10
9 32 659 91 1V 5,62
16 TG 2310 23 1V 16,5
17 47 4900 4V 288
18 48 9165 o1 IV 155
35 " 65 1260 21 1V 9,60
36 66 590 17 1V 591

[To JaHHBM 3TOH TAGAHLUBI cTPOHM IPAHK CBH3H OODLEMOB M MaKCHMAILHBIX
pacxojoBs Becenhero moaoBoaba (cM. pHc, 8.1). M3 rpaduka BHIHO, uTO CBA3b
YIOBJIeTBOpUTENbHAS H OAllO3HAYHasA, T. e. Haubojee BLICOKHM MAaKCIMYMaM CO-
OTBETCTBYIOT ¥ HauboJpiiHe 00beMBEl BeCeHHero NOJOBO/bS.

B kauecTBe pacueTHOi Mojean mpHHEMaem noJosolne 1947 r., Hmemwilec fian-
Gosbuilili MaKCHMAaJbHBI pacxoj # o6beM. JTH XapakTepHCTHKH B JIaHHOM Civiae
paBHoOGLCTIRUEHHBIC.

B rtada. 8.2 BunHcHBaeM exelHeBHbE DacXO/b BeceHHEro MoJoBoibs 1947 r.
n pacveTHoro rusporpadga 19%-Hoft ofecneueHHOCTH.
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Tabauya 8.2

Tekylne pacxoxbl BecesHero nojgosoisa 1947 r. (rupporpada-monenn)
K pacueTHoro ruaporpada 1%-vofi oGecneventocTn B M3/cox p. ToGouaa

y r. Kycranan
Qmax »=4200 1%/ cex,

Qmax % =4730 m%jcex

Mapr Anpenn
Uncao
Qu Qi 1y, 9y Qi 19
1 1510 1700
2 3300 3720
3 4200 4730
4 3880 4370
5 2600 2930
G 1540 1735
7 856 964
oy 3,78 1,% "30.7 "34,6
30 5.99 5.87 99’7 33.5
31 293 251

Texyuue opauHaTel pacueTHoro ruaporpada noayuelbl B pedyabTtate yMIio-

AKEHIS €A CANCBIBIX pacXo/ 0B Moldean Ha k1:

§ M‘a/ce/r
5000

2500

T
e
B ———

@max 1% =4730m % cex

@ max 19472, = 42000 Y cen

30

mavll _
Qma\( M

~ 00 — 1125

MaxcuManbHbill pacxon
1%-Hoil ofecncuennocTs, pasBhuii
473) m¥fcex, monyden mo Kpu-
Boit oGccnedenHoctn no  36-1et-
liemy pagy npn Qmax =898 x3/cex,
C.=115, C,=2C,.

Pacuetunit  n  1nadaiogen-
Obid rHApOrpadbl HPHBCANBl HA
pue. 8.3

Bo Bropom  cayuae,
KOTJa MOJeJH HabJgI0deH-
HBIX THApOrpados WAM THI-
porpadgni-asaJOTH THepeHo-
CATCH Hd HEHW3YUCHHbLIC pe-
Ki, YUYHTbiBa€TCd HE TOJbLKO
pasHHLAa  MAaKCHMAaJdbHbIX
pacxoa0B  wig 00DBEeMOB
pacyeTHOro ruaporpaga u
ruaporpada Mozenu, HO H
pa3Hpua B IPOAOJKHTEIL-

Puc. 8.3. Pacyeranfi  1%-Ho#

ofecnedeliocTu (/) 1 naduaogen-

HpM ruaporpad-moncas 1947 r,
(2} p. ToGona y r. Kycranas.



HOCTH TOJOBOALS WJAH nasojka. [locnennsaa Moxer ObITH CyLLECTBEH-
HO 3a CUET pa3ibiX pa3MepoB OacCefHOB PACUETHOW peKil H pPeKH-
aHaJora.

IToctpoenne pacuerHoro rujaporpada nmo Moieaw B 3ToM cCJaydae
NPOH3BOAATCS NyTeM nepecueTa KoopauHatT (Q; u f,) ruiporpada
MOJCIH B KOODPAHHATHEL PACUCTHOTO ruaporpada Mo CJAeTVIOUHM Co-
OTHOLICHHUAM:

bmaxp p
Qi: M~ (82)
- max \
Tmax m hp
fi=1tu I3 TS s (8.3)
M Imax p

rae Q.. fv— TeKyliHe KOOpPAWHATH ruaporpada moaen (Q:
B m3/cex, t, B cyTKax); Q,, f,— COOTBETCTBEHHO TEKYLUHE KOOPTI-

HaTbl pacyeTHoro ruaporpada; Qmavm Gmas v Hvw — CPEIHHIT CyTou-
HBbI MakcuvadbHBII pacxod, MOAYJb ¥ CI0H CTOKa rigporpada-io-

nean (B w3/cex, B afcex ¢ 1 km% B MM); Qmax p» Gmax p, Ap — CPeTHUIT
CYTOUHBbIfl MaKCHMaJBHBIH pacxon, MOIYJAL H ¢JI0H CTOKa pacyeTHOTO
ruaporpada 3aJaHHoll o 6eclCUeHHOCTH.

ITepexoa OT MPHOBEHHOrO MaKCHMAaJbHOTO PACX0IA BO/IH 32]1aH-

Hoft obecneueHHOCTH Qmax p K CPeAHEMY CYTOUHOMY Qmay p OCYLIE-
CTBJACTCH jeJieHdeM MIHOBCHHOIO pacxola Ha Ko3(h(HUHEHT Ky,
3HayeHHA KOTOPOro NpuBexgeHwl B Tabu. 8.3,

Qma‘r r

amax P F (84)

~

[Tpu caomxuoil dopMe ruaporpada-mMoaean M NPUHATIH KECTKHX
KaJTeHlapHbX AaT HAdaJga ¥ KoHUa NOJ0BOJbA (MaBoxKa) Ha Mo-
nesad Buiacaserca HanGosee WHTeHCHBHAs (r1aBHAs) YACTh TOJO-
BO/BSL H ONpeJensieTcss COOTBETCTBYIOWMH el caioil cToka h¥*. Torxa

OpJIHHATDI rJJaBHOW yacTl pacyertoro m,&porpa(pa BBIYHCIAKOTCA
Yy TeM VM MHOZK€HHA OpJAHHAT IJIaBHOH YacTH MoJedHd Ha COOTHOLIeHIIC

Qma\ b o
—————. OpJaunaThl 0cTaAbHOIl YacTH pacyeTHOTO THAPOTpada Moty -

Ql]ld\ M

4amTCesT NyTeM YMHOMKeHHs OpPAWHAT MOAe]dd Ha Kosdpduuuent i,
pasHubiil

~

* qmax P
hp - h\l U F
p— Omaxw & ’ 8.5)
h\x - h: Fu (

rae F'— naomaln Bofoctopa 10 pacyeTHoro cTBopa; Fy — Miowaib
BogocHopa peKH-aHagloTa.
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AnanoroM MokeT GbITh peKa, pacnojioXeHHad B OOHUX U TeX Xe
u3uKo-reorpapHUECKUX YCJAOBUAX, C YCAOBUAMH (OPMHPOBAHIIS
NoA0BONbS, GAUSKUMU K YCJI0BUAM 6accefiHa, m/as KOTOpPOTO NpOM3-
BOAUTECS pacyer.

Tabauya 83
Benuunubl nepexoaHbX ko3 GHUHEHTOB 1‘1 OT PacyeTHBIX MIHOBEHHWBIX
MaKCHMAAbHBIX PacXogoB BOAM Qmax p K CPENHHM CYTOUHBM Pacxojam

QmaxP
[aomans mogocéopa B K u®
{Tpupoauas 30Ha
(pattor) 1 10 50 wo | so0 | teoo | 2000 | 3coo
Papuiuubie pexn
30HBl TyHAPBI M .1€C-
woit 3ol . . . . .| 1,6 1,4 1,3 1,2 1,0 1,0 1.0 1,0
JECOCTeNHON W cTen-
Ho#t 3o . . . . . .{4,0( 3,0 20 1,5 1,2 1,1 1,0 1,0
30HLI CYy\ix cremell u
notymyersiie . . .| 6,01 4,0 | 25| 2,0 1,5 1,4 1,3 ] 1,2
Topubie pekn
PeKH ¢ BeceHHe-1eTHHM
noioBoabem . . . .1 2,00 1,7 1 1,4 1.3 11,2 1,2 1,1 1.1

Opumevanne. 19 npoMexyTOUHBX 3HAYeHHN nJollazell Bo7T0cGOpOB
3ntaveHus k_ onpenesisioTes HHTEPIOIALKER,

§ 8.2. PACYHET NO TFrEOMETPHYECKHM ®HUTYPAM H YPABHEHUAM

[TocTpoenue rumporpaon 3THM METOZOM MPOH3BOAMTCH OJ15 He-
lIcCIen0BAHHBIX CPEJIHUX U MaJblX peK, XapaKTepHU3YHIOUUXCs O/1HO-
BePUIMHHON cTPpORHOH BOHOM NMD.10BOALS UJAH MABOLKA.

HauGosee npocTLiM BHAOM TeOMETPHUECKON CXeMaTH3alUsH TH-
AporpaOs BeceHHeTo MOJOBOAbLA ¥ JOMKJICBBIX NMAaBOXKOB SIBJAAETCH
JuHeAHas cXeMaT¥3anus Mo TpeyroibHUKY, npenaoxentas [, H. Ko-
YCPHHBIM.

Ypasuedne runporpada MpH CXEMaTH3AIUH TO TPEYroJIbHHKY
3ANHCBIBACTCS B BUIC:

s noabemMa

(Qt::‘Ql‘nax_tfn-y (86)

078 cnana

Q- Quuag ~==L, (8.7)

Len

rie f— Tekywas abcuucca or HYJAs A5 MogbeMa H 0T MaKCHMyMa
A1 cnana; fy v fop— NMPOAOJKHTEALHOCTL TNOAbEMa H Chaja
MaBoOIKa.

358



BuIyHCIHB 10 MMCIOIMMCSE POPMYnaM Qmax, fu H feg W 3a1aBasich
t=1, 2, 3 cytkaM (4acaM) H T. 1., MOXKHO BbHIUHCJAHTb BeCh THApPO-
rpag.

OnwbiT MoKasbiBaeT, 4TO CXeMATH3AUHS THAPOTPA(OB M0 Tpeyrob-
HHKY NpiiMeHHMa JHLIb JJ OCTPOKOHEUHBIX JIPYXKHBIX M HENpOI10.1-
WUTEABHbIX TO0JA0BOAME pek 3aBoikba U KazaxcraHa H JHBHEBHIX
napojakos. Ilo3ToMy Goablroe pacnpocTpanedHe MOJAYYHIH METOIbI
HeJIMHENHOA cXeMaTH3aUnH — 110 NMapaGoJHdecKHM KPHBBIM U KPHBBIN
pacrnpeaeaeHHus.

I. JI. CoxonoBckuii npelsokua cXeMaTu3#poBaTh OJHOBepLIHH-
Hbie THIporpadbl BeCEHHETD NHOJAOBOAbA H JOKAEBbIX NMaBOJKOB MO
napaboJHUeCKHM KPHBBIM, BbIpaXKeHHLIM ypaBHeHUSIMH:

a8 ogbeMa

Qi Quax[+" (8.8)
AJdd cnajga

Q= Qax (=), (8.9)

rie @Q; — pacxol Ha moAbeMe dYepe3 { CIUHHWIL BPeMeHH OT HaudaJja
noAibeMa H Ha claae depe3 { eJHHHL BpEMeHH DOCJIe MHKA Ma-
BOAKA, fiy H fep — NPOAOJKHUTENbROCTL NOgbeMa ¥ Chiafa TaBOJKA,
M W R — [MOKA3aTeAH CTEMeHW KPHBOHl moibema i cnada; Qumax—
MaKclMaJbHBIA pacxon.

IMapameTpy onpeneasiores: Qmax — Mo oAHOIl 13 OpMYN, TPH-
BCICHHBIX BbllUe; m=—n—2— A% BECEHHHX DOJOBOAMHA;, m—2 H
n=3— 144 J0XKJEeBbIX MaBOJKOB.

[IpoaoaXKnTenbHOCTh IOAbeMA fy A5 J0KACBMX NABOAKOB MpH-
paBuWBA2TCS BPCMEHH J0O6eraHHs MHKa NMasojKa T, KOTOPOE paBHO

L .

T = 360, qgac.,
rie L — 11MHa pekH oT HaHboJee yaasdeHHofl TOUKH OaccedHa 10
3aMBIKAIOWETO CTBOpAa B KM, Unp— CpelHsisi CKOpPOCTbL JdofceraHus
MHKa NaBoaka, paBHaf Un=0,7Umax, I'l€ Umax — CPEAHAA TO Ceye-
HHIO CKOPOCTb B PacUeTHOM CTBOpE, COOTBETCTBYIOUIasg MaKcHMaldb-
HOMY pacXojy, 3HaueHHe KOTOpOW olipeesifercs H3BeCTHLIMH MCTO-
Jamu, IlponoaskHTeasHOCTL Cclajda MoXK/IeBOrD NAaBOAKA Ofpelels-

fen
eTCd H3 COOTHOILICHHS Y= . T. €. Ren==vylg. 3HaueHHd y HPHHH-

MatoTcd o Tada. 7.21.
171 BECEHHETO MOJA0BOAbS HPOAOAKHTEIBHOCTh HOAbeMa MOKET
ObiTh onpegedaena mo ¢popmyae C. H. Boroawodosa

th=1.-1 —5— CYTKH, (8.10)

rae f. — MpOAOKHTEABHOCTb CX0Ja OCHOBHOMH MaCChi CHEra, 3naqe-
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HHSl KOTOPOH yCTaHOBJeHB N0 pafionam (taba. 8.4); v — ckopocTh
NPOJABHAKEHHS TIOJAOBOALA 1pW I[HKe, paBHafd ot 56 Kmfcyrsu
(0,64 m/cex) nns 3abonoueHHslx pex go 108 xu/cyrxu (1,25 m/cex)
JUIA OOBIYHLIX paBHUHHBIX DEK.

Tabauya 8.4

3navenus f; B cyrkax aas pex CCCP

Crennble pailoHw 3apoKbs u Ilpenkaskasse . . . 1,0 2
LlenTpanbHbie deOIIbI ETC u Jlenurrpanackas o0-

N4cTh . RN e e e e e . 4
CeBepHble de/IOHhI .. e e e e 5
Pexn ¢ 3a6oMoueHHBIMH 6dCC€HHaMI/l 6

T1poao/IKHTENBHOCTS CA/La NOJOBOABA ONPEIeNdeTcd N0 paBeH-
CTBY ten=Ylts, B KOTOpOM y==2,0 1714 ofuluubix pex # yv==3.0 117
pex ¢ 0OJbIUHMHE IOHMaMH MM 3a00/10UeHHLIMH GaccCAHAMH.

3naueHda fy, fon H OOLICH NPOAOIKHUTETHHOCTU BECEHHETO 110.10-
BoAbA T B 3aBHCHUMOCTH OT AJHHBl BOAOTOKa L XM MOMHO VCTaHO-
BUTH Mo Tab.a. 8.5, cocraBaednoil boroswGoBeM npu Godee cTporux
3HAYEHUAX 11, 71 U .

Tpumep 8.2. Botuucauts no dopmysiam (8.8) u (8.9) 1t mocrpouts ruiporpad
19%-Hoit oGecneventocty nojoBoabsi p. Mru y 1. Topw (JleHunrpanckas od.1.).

UcxonHpe jgaruple; m1omaibs Bozocbopa p. Mru y x. Toper F=709 xu?
NiuHa L =08 kM, MakcuMalpHLil pacxo TOA0BOTLA | 9% -Holt oOecrneueHHOCTH, Bbi-
wicaeHnbit no dopmyae (7.30°),

— 3
Qnax 19, = 204 3/ cex.
CHavana no 1261. 85 yeraHoBUM =47 cyTOK i fcn=16 cyTkam.
3artem no dopmy.aam (8.8) H (8.9) onmpetenny emeneBHbe PACK0IL BOiLF

3a HepHO[ BeCeHHCTO IM0J0BOb:
Jus noabema: 1-ff geHb OT Hayaga MOJ0BOJbS

Q1 =204 ( 417 ) =204 - 00153 =9.24 4 cex,

2-it j1eHb OT Halaga NoJ0BOIbS
F 9 e
Qe =204 ( 17) =204 . 0,18 =367 a3 /cex. nt 1.
Jas cnana: 1-1 dedb OT HiKKa
16 -11\2 J
Q) = 204 _-16__) =904 - 0,880 = 179 43 cex,
2-fl 1CHL OT nMKa

09:204( 1616 ) =204 - 0,765 =156 #3/cex wu 1. 1.

Exxkennenirbie pacxoib BO/bl, BHIYHCACHHLE IO 3THM (OPMYJ1d4M 14 BCeX oC-
TafALHbIX JEcil 1040BO/AbY, npusellensl B Tabs 86. Tnaporpad 1%-uoii oBecneden- .
HOCTH, [IOCTPOENHBIH IO NAHHLIM 3TOH TaGJMlbl, H300paneH ua puc. 8.4,
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Tabauya 8.5

MpoaoXKUTENbHOCTL N0A0BOALS T, NEpHOAA noLbeMa /n M cnafid lox (B cyTKax) pacueTHoro roja pek Epponeiickoi
teppuropun CCCP

& CesepHbH JecHod [peaypadbe Jlenuurpatckas IMoaMOCKOBLE JlOHCKONt H IECOCTEMHOK|  ( reppoe 3aBoTkbe
g: PaKHOH 06aacTb paitoHbl 32BOAXbs

o

T o

oo

;(S T [ o T - ten T ty ten T ty ten T ty ten T ty Len

20| 16,1 5,2110,9 [ 22,5| 5,2 17,3 | 19,1 | 4,3 ]14,9,13,3} 4,2 | 9,1 | 11,6 4,2 7,4| 5,1 |1,7| 4,4
$0[16,5] 5,4 11,1 23,2 5,4 /17,8 19,7 | 4,4115,3 |13,8| 4,4 9,4 12,2 | 4,4} 7,8| 57 |1,9| 4,8
60 | 17,0 | 5,6 | 11,4 23,8 ] 5,6 | 18,2 20,3 | 4,6 |15,7{14,2| 46| 96 |12,7| 46| 8,1 | 7,2|2,1| 5,1
80 (17,6 | 5,7 | 11,8 | 24,5 5,7 | 18,8 |21,0| 4,7 (16,3 | 14,7 | 4,7 (10,0 | 13,3 | 4,7 8,6 | 7,8|2,2| 5,6
100 1 17,9 5,9 12,0 25,2 | 5,9 19,3 |21,7| 4,9 |16,8 15,1 | 4,9 (10,2 |13,9| 4,9] 90| 8,4 (2,4 6,0

125 [ 18,5 6,2 12,3 126,0( 6,2|19,8 22,5} 5,2|17,3|15,7| 5,2 {10,56|14,6| 5,2] 9,4 9,1 |2,7] 6,4

»

150 | 19,0 | 6,4 12,6 1268 | 6,4 20,4 23,3 5,4[17,9116,2! 54]10,8]15,3| 5,4 99| 9,829 6,9

1751 19,6 } 6,6 | 13,0 | 27,3 | 6,6 | 20,7 1 24,3} 5,6 | 18,7 | 16,9 | 5,6 | 11,3 16,0 | 5,6|10,4|10.53,1| 7,4
200 | 20,21 6,9|13,328,5)6,9|21,6]25,15,9]19,2({17,6] 5,9[11,6({16,8! 59|10,9|11,3|3,4]| 7,9

1 )

250 (21,4 7,3 | 14,130,211 7,3|22,9/266| 6,3|20,3(18,6| 6,3|12,3118,7]| 6,3]11,912,713,8]| 8,9

y

3001226 7,8 | 14,8(31,9| 7,8 24,1(28,4|6,8/21,6/19,8]68|13,0(19,76,8[12,9]14,2]4,3] 9,9

>

350 | 23,6 | 8,21 15,4 |33,6( 8,2/254]30,1] 7,20229(21,0|72113,8{21,0] 7,20138|155|4,7110,8

400 | 24,9 | 8,7 1 16,2 35,2 | 8,7 [ 26,5 31,7 | 7,7 24,0 [ 22,1 | 7,7 [ 14,4226 | T,7| 14,9 17,1 |5,2 | 11,9

450 | 26,1 | 9,2 | 16,9 [ 36,9 | 9,2 | 27,7 | 33,4, 8,2 25,2 | 23,3 8,2 | 15,1 | 24,1 | 8,2/ 15,9 | 18,6 5,7 | 12,9
500 27,2 9,617,6 38,5 9,6{29,9350] 861|264 24,4 8,6|15,8 (25,5 8,6/16,9|20,0|6,1|13,9

600 | 29,5 (10,6 [ 18,9 | 41,8 (10,6 (31,2 | 38,4 | 9,6 | 28,8 (26,7 | 9,6 (17,1 [28,4| 9,6 18,8 22,9 7,1/ 158
700 | 31,8 | 11,5 ] 20,3 | 45,2 |11,5| 33,7 | 41,7 |10,5 | 31,2 | 29,0 |10,5 | 18,5 | 31,3 |10,5| 20,8 | 25,8 | 8,0 | 17,8

»




Tab.auya 8.6
EeaneBHbie pacxoawl BOAb B M%[/cex

p. Mra — 1. T'opu

Jeudb OT HAYanNa nOIBEMA

NOLOBOLbA Neus cpaia or nuxa

Mux

1-it 3-i 4-i 1-# 3-i 5-it 7-i 9-it 11-i

2

204 | 179 | 156 | 135 | 96 |64,6139,0]20,01 9,7{7,8

9,24 ’36,7(83,5 147

I'. A, AnekceeB NmpHMeHHN IS CXeMaTH3ALHH OXHOMOAIbHDLIX
riporpagoB BeCeHHero MoJ0BOAbA M AOXKJEeBbiX TABOAKOB ypaBHe-
HHe KpHBOIl pacnpefeneHHs

QAm¥cex
I'yapuya u paspaGoran MeTon
200 onpejeseHHA ero NapaMeTpos.
\ [locaeanuit  Bapuawt 3TOrO
1 MeToda MPHHAT B YKa3aHHAX
160 CH 356-66 nms pacyera rujm-
porpa)oB CTOKa TMOJMOBOJABA
20 \ HeH3yUYeHHLIX pekK.
I~ Pacuernoe ypaBHenue rij-
porpada umeer oGIIHIT BHI
80 N e
y=10 (811
40 :
|
~ WJHM B pacxojax
051| L iy IILJ\I(H Ly
2 % 27 4 6 8 10 17 140nu — _a(_\_;_.
Modvem] Cnad ] Qi=Qumax, - 10 T,
Puc. 8.4. Tuaporpad noxosoass 1% -Hott 811’
oGccneventtocT p. Mri y 1. Copet ( 11 )
Qi
Fc y= —————OpHHHATBH pacxoia BOAbl pPacyeTHOro TFHIpO-
Qmaxp

rpada Q;, Bbipa)KCHHbie B NOJAX OT CPegHero CyTOYHOro MAKCH-

i

MaJdbHOI'O pdaCX0a4a BOAbI 33,1131“‘[01"4 OGQCHE‘IEHHOCTH max p; X=—
P t

abcuHCChl pacyeTHOToO TuAporpaga, BHpaXKeHHble B JOJAX OT yCJIO0B-
HOH NpPOMO/KHTEIbHOCTH MOAbeMa MONOBOIbA fn; @ — mapamerp,
xapakrepusyomuin Gopmy rugporpada M 3aBHCAmHMHE OT Ko3IbdH-
IIeHTa HeCHMMEeTPHUYHOCTH MOA0BOJABA ks HJH, KaK OLIIO NMPHHATO
paubilie AnekceeBHM, oT Ko3gduuuenta Gopmsl rugporpaga 2., T. C.
a=Y (k) utn a=f(1) (raba. 8.7). 3 TaGaulbl BUAHO, 4TO KAK-
J0MY 3HaueHHIO NMapaMmeTpa ks COOTBETCTBYeT OMpefAcseHHast BeTH-
ulHa £, Tak Kak A={" (k).
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Tabauya 8.7
3uayennn mapamerpa a=+y(k,)=[(A)

k. .. 0,19 0,23 0,26 0,29 0,31 0,33 0,34 0,36 0,38 0,40 0,42 0,44
r....03 04 05 06 0,7 08 09 1,0 1,3 1,5 1,9 2,6
a....0,21 0,3 0,46 0,62 0,80 1,01 1,24 1,52 2,11 3,22 5,11 9,41

3HayeHue Ko3(pQHUHEHTa HECHMMETPHYHOCTH Ks ompenessiercd
no rugporpadam CTOKa pex-aHaJaoroB 1o gopmyne

(8.12)

rre hp-—clol CTOKa 3a MepHoi NogkemMa NOJOBOAbA B MM, N —
CyMMapHblHl CJIOfl CTOKa NOJOBOABA B MAM.

Ilpu onpenenenuu Ay cpenHuil CyTOYHBI pPacXon MHKa NOJSOBO/bA
BKIIOYAeTcs B pasMepe [MOJOBHHBL

Hasa pacyera rugporpados pegkux NMoBTOpsieMocTelt 3HaueRHA Rs
HPHHUMAKTCT 0 HauoJee BhICOKHM MaBOAKaM DEK-aHaJjJOTOB H BhHI-
dupawTcst u3 TabJauIl COOTBETCTBYIOIETo ToMa MoOHoTpapuit «Pe-
cypcst nosepxHocTHbIX Box CCCPs.

Kosdduuiient ¢opmet Tugporpacga A moxer OBITE YCTAHOBJACH I10

dopmy.ae
_ Qmax ptﬂ Qmax pfn

he= = ,
W, 10004,

(8.13)

ree Wp— 06BeM NMaBOLOYHOTO CTOKA OOECTEe4eHHOCTBIO p, OCTaJjlb-
Hbie mapameTpel Te ke, yTo 4 B Gopmynax (8.117) u (8.12).

Yc10BHAA NPOJOIAKHUTENBHOCTh NOXBEMAa IN0JOBOARA Iy Olpene-
JaAercs no npuaoxeHuo XXX B 3aBHCHMOCTH OT R, # Kospduuxedra
JPYXKHOCTH NOJOBOLbS Ry, 3HayeHHe Ry ompelCTfeTcA IO paBeH-
CTBY

~

G max 8.14
k,I: hpp , ( )

Qmat p° 1000
- ———— MOLYJIb CpefHero CyroyHOTO pacHier-

F
HOTO MAKCHMaJbIOro pacxofia BOAbl 3ajaHHoll obGecneyeHHocTH pY%

B afcek ¢ 1 kKM% hp — pacueTHbilt cJOf NOJTOBOIbst 3agaHHON obec-
TeyeHHOCTH p% B MM.

TA€ Gmax p=—

3Hayenne Quax p ONMpefeadercs MO MIHOBEHHOMY MAaKCHMYMY,
cor1acHo BelpaxkeHuio (8.4). Kpome Toro, #; B CyTKaX MOXKHO HOTY-
YHTh M3 ypaBHeHHus (8.13) mo paBeHCTBY
Wt fp £

t” == = —_ = y 8
' 86 400Q max p 86,4Qumax p (8.15)

rae h=F" (ks).
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Tabauya 88
OTHocHTeIbHBIE KOOPAHHATEL rnjaporpacda NoA0BOAbA ¢ — tL:; Hy :—é%;* NpH pasHbIX KOaPHUHEHATAX HECHMMETPUYHOCTH
ruaporpaca k.
3HayeHHst Y NMPH 30GYCHUAX ké
X
0,19 0,23 0,26 0,29 0,31 0,33 0,34 0,36 0,37 0,38 0,39 0,40 0,1 0,42 0,43 0,44
0,1 | 0,023 0,002 — — — — — — - - — - — — — —
0,2 10,21 {0,091 0,034 0,011} 0,003 — — — — — — — — — — —
0,3 10,45 | 0,29 | 0,18 [ 0,099} 0,050} 0,022 0,009 0,003 0,001 — — — - - — —
0,4 (0,66 {0,501 10,39 [0,28 |0,19 0,12 |0,076] 0,043 | 0,024 0,013( 0,003 — — — — —
0,5 10,78 10,69 | 0,59 | 0,49 | 0,40 | 0,31 | 0,24 | 0,18 | 0,13 | 0,088 0,039] 0,015] 0,005| 0,002 - -
0,6 10,8 [0,8 |0,75 | 0,69 | 0,61 |0,54 {0,47 | 0,39 0,33 10,27 [0,18 | 0,12 | 0,066| 0,035,0,017 0,004
0,7 10,94 (0,91 (0,87 |0,83 10,79 0,74 [ 0,69 (0,64 | 0,59 [0,64 | 0,43 [ 0,34 (0,26 | 0,19 [0, 14 | 0,062
0,8 10,97 10,96 }0,95 [/0,93 /0,91 /0,8 |0,8 |0,84 /0,8 |0,7%8 0,72 |]0,66 |0,59 | 0,52 0,46 | 0,34
0,9 10,99 10,99 10,99 |0,98 | 0,98 | 0,97 |0,97 | 0,9 0,96 | 0,95 | 0,93 0,91 0,8 |0,87 [0,8% |0,79
1.0 1,00 | 1,00 | 1,00 {1,00 {1.,00 {1,00 |1,00 |1,00 1,00 | 1,00 { 1,00 | 1,00 {1,00 {1,00 {1,00 | 1,00
1,1 10,9 10,99 10,99 |0,9 10,98 10,98 |0,97 | 0,97 0,96 | 0,96 | 0,94 | 0,93 | 0,91 ;0,89 [0,87 | 0,82
1,2 10,98 10,97 0,96 0,95 | 0,94 [ 0,92 | 0,91 | 0,8 |08 |0,8 10,80 |0,76 [ 0,70 | 0,65 0,60 | 0,49
1,3 10,97 10,95 {0,93 [0,91 | 0,88 |0,85 [ 0,82 {0,78 | 0,75 | 0,71 [0,6% [ 0,56 [ 0,48 [ 0,41 [0 34 l'0,22




§9¢

3uayenns y TIPH AHAUEHHSX &

019 0,23 0,26 0,29 0,31 0,33 0,34 0,36 0,37 0,38 0,39 0,40 0,11 0,42 0,43 0,44
1,4 10,95 | 0,92 |0,8 [0,85 0,8 |0,77 |0,72 | 0,67 { 0,62 | 0,57 | 0,48 [ 0,38 | 0,30 | 0,23 {0,17 | 0,08t
1,5 10,02 | 0,88 [0,8¢ |0,79 {0,74 | 0,68 | 0,62 | 0,56 | 0,50 | 0,44 {0,324 | 0,25 | 0,17 | 0,12 |0.075| 0,027
1,6 10,90 | 0,85 10,79 | 0,73 | 0,66 | 0,59 | 0,52 | 0,46 | 0,39 | 0,34 | 0,23 | 0,15 | 0,092| 0,054]0,030]| 0,008
1,7 | 0,87 | 0,81 [0,74 | 0,66 | 0,59 | 0,51 |0,44 | 0,37 | 0,30 [ 0,25 | 0,15 | 0,089| 0,047 | 0,024[0,011 | 0,002
1,8 10,84 | 0,77 [ 0,69 {060 {052 |0,44 [ 0,36 | 0,29 10,23 }0,18 | 0,10 | 0,050} 0,023| 0,010{0,004] —
1,9 (0,81 | 0,73 {0,64 | 0,55 | 0,46 | 0,37 10,29 | 0,23 | 0,17 | 0,13 | 0,063] 0,028| 0,011 ] 0,004]|0 001| —
2,0 (0,78 (0,69 | 0,59 {0,409 | 0,40 | 0,31 |0,24 { 0,18 | 0,13 | 0,088( 0,039 0,015| 0,005} 0,002| — -
2,2 0,73 [0,61 | 0,50 | 0,40 | 0,30 | 0,22 [ 0,15 | 0,10 | 0,086! 0,042 0,014| — — - -
9,4 10,67 10,54 [0,42 | 0,32 | 0,22 | 0,15 | 0,096| 0,058] 0,034| 0,019 0,005 — N —
2,6 0,62 |0,48 |0,35 0,25 | 0,16 | 0,10 | 0,060{ 0,032| 0,017 | 0,008 0,002 — - - N -
2,8 10,57 [ 0,42 {0,290 | 0,19 | 0,12 | 0,058| 0,036| 0,018 0,008 | 0,004] 0,001 — - - | - -
3,0 10,53 | 0,37 ]0,24 | 0,15 | 0,086] 0,045] 0,022} 0,010/ 0,004] 0,002 — — - — | -] -
3,5 10,43 0,26 | 0,15 | 0,079] 0,037 | 0,016 0,008 0,002| — - -~ - - - | - -
4,0 10,34 10,19 | 0,002]| 0,041 ] 0,016] 0,005} 0,002 — — — — - - - =1 =
50 (0,21 {0,001|0,034]|0,011]| 0,003 — — - — — — — — — | = -
6,0 | 0,13 | 0,044| 0,012] 0,003] — - - — — -~ — — - = —
8,0 | 0,052] 0,010{ 0,002] — — — — — — — — — ~ | =] =




ITo 3HaueHuo Ko3pduureHTa HCCUMMETPHYHOCTH Tuaporpada ks
HAXOOATCA 3HAUEHHMsS OTHOCHTEJNBHBIX KOODAHHAT Tuaporpada nono-
BOXbs X U y (Tabn. 8.8).

AGcoIoTHEIe 3HAYeHUWA OpPAHMHAT PAacyeTHOTo rufporpada uHaxo-

i
IAT, YMHO2XKasl OTHOCHTEJ/IbHBIE 3HAaUYCHHA Yy==-—-———— Ha BEJHUHHY
Qmax »

Qmaxpc

AGcomotHpie 3Hauenusa aGclMcc pacueTHoro rufAporpada mono-

BOAbA f; HaXOAAT, YMHOXKAafg HX OTHOCHTEJbHblEe 3HAUEHHA x=—t1—
3]
Ha BEJUUHHY Iy

PacyeTenlfl rugporpag CToKa NOJOBOAbS CTPOHTCA N0 MNOJYYeH-
HbIM COOTBETCTBEHHbIM 3HAYCHHAM #; 1 Q.

Takum o6pasom, At TOCTPOEHHA PACUETHOTO ruaporpada Heuc-
CJelOBAHHOH PeKH H3/10XKEeHHbIM MeTONOM HeOOXOAMMO 3HaTh MIHO-
BeHHBII MaKCHMaJbHBIH pacxol BoAbl Qmaxp (BHIUMCIAAETCA pac-
CMOTDPEHHBIMH MeTOAaMHu), KO3GGHUHEHT HeCHMMETpPHYHOCTH Iia-
BOJAKAa ks (TMpHHMMAaeTcA IO peKe-aHaJoTy) M CJI0H NaBOJOUHOrO

cToKa hp (Beiuucasercs no 1, C, 1 Cs M3JA0KEHHBIM METOLOM).
[Topamox pacueta ruaporpad)oB NOACHHAM Ha NIpHMepax.

Hpumep 8.3. Hocrpouts runporpad BeceHHero MOJOBGAbS AJH P. YJbKeH-

Ham6bl 1o caenywitum daasim: F=5140 xa?, L=133 xu, I=1,16%, Quax 1=
=1300 m3/cex, hy9%=92 mm.

Ilo anajsoruu ¢ cocelHUMH U3YYEHHEIMH DEKAMH MpUHUMaeM k,=0, 38 apH Ko-
TOpPOM, coraacko Tada. 8.7, a=2,11 u A=13.

Koshduument apyxHOCTH Noa0BOABA Ay onpedeaseMm no (opmyne (8.14)

1300 . 103
=D .
fea 5140 - 92 o

Toasaysics npuavkenem XXX nmpu £.=0,38 u k7=2,74, noayuum ycrosuylo
POAOJIKHTENBHOCTh MO1BEMA MOJOBOAbA In=5 CyTOK WIM mo dopmyte (8.15)
fn=4,7=5 cyToK.

W3 rada. 8.8 B]:.IHHCbltBaEM OTHOCHUTE/bHBIE 3HAYRHUA TEKYUHX KOOPIHHAT pac-
veTHOro rujporpada xi:i H yi= —Tal;—— , COOTBETCTBYIOLIHE YCTAHOB.IEHIOMY
KO3(D(MHLHEHTY HECHMMETPAYIOCTH k3=0,38€wm Kospduuuenty dopmul ruaporpada
A=1,30. 3aTem, yMHOoXaa TeKywHe ¥, H y; HA BBIUUCICHABE fy H Qmax 1%, TOIY-
upM abcoMoTHBE 3HAUeHHst TeKYIHMX alcluce M OpANHAT PAcYeTHOro rHpporpada
fi=x,0tq ¥ Qz=yiQmax 1% .

Tak, sanpumep, no tabdd. 8.8 mph £,=0,38 oThocuTe/bHEIE KGOPAUHATH Iep-
BOHl ToukH ruAporpada pasuel: x;=04 u 1 =0013; natofi — x;=0,8 u ys=0,78;
ceasMoft — x;=1,0 u y7=1,0; necatofi — x;0=1,3 1 y1o=0,71 u T. 1.

YnoOunee cBecT BhiumcnenHst B Tabauny (tada. 89). Tagporpad crpoutca io
aGCoMIOTHBIM 3HAYEHUSIM 1, oy H Q.

fipumep 8.4. Briunc/uts KOODAHHATH THAPorpada JoxAeBoro napolxa p. 3el
y ¢. Bovnak (F=28200 x#?) no XxapagTepHUCTHKAM BLITAWIIErocss NaBOAKA, NpPI-
IWeallero 31ech B NepBoll 11010BHHe Hioast 1953 r.
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Tabauya 89

Otnocuteashble (x, U y,) M abGcontoThsle (Q, u f,) KOOPAHHATHI
pacuetnoro ruaporpada seceHuero nonoBoAbA p. YabkeH-Iamawi

t A% g t 5% g

[« 3 " ~ &

= g |t,=x,-5 T = Tle |t,=x5 &

n & Y n r S

il 1 . I

. o > o

0,4 0,013 2,0 16,9 1,6 0,44 7,5 572

0,5 0,088 2,5 115 1,6 0,34 8,0 442

0,6 0,27 3,0 351 1,7 0,25 8.5 325

0,7 0,54 3,5 702 1,8 0,18 9,0 234

0,8 0,78 4,0 1015 1,9 0,13 9,5 169

0,9 0,95 4.5 1240 2,0 0,088 10 115
1,0 1,00 5,0 1300 2,2 0,042 1 54,6
1,1 0,96 5,5 1250 2,4 0,019 12 24,7
1,2 0,85 6,0 1100 2,6 0,008 13 10,4
1,3 0,71 6,5 922 2,8 0,004 14 5,2
1,4 0,57 7,0 740 3.0 0,002 15 2.6

XapakTepHCTHKH 3TOr0 "1aBOJKA BLIIHCHIBaeM U3 MoHorpadmuu «Pecypewt mo-
BepyhocTHhX Box CCCP» MaxcaManeuelil cpefinufi CyTOUHBIl pacXoa naBolxa

Qumax=10300 #3/cex, obuwui cioft cTowa 3a naBonok h=134 mm, cioh croxka 3a
nepHoa noaveMa hn=>55,9 mm, xosppUUHEHT HECHMMETPHUHOCTH NaBOAKa k,=0,42

Cuauana onpelejuM YCIOBHYW NpPOAOMKHTENIbHOCTh NOgbeMa naBogka f
Ee mMOXHO HOMyYuTb 1O ypaBHeHHWw (8153), 1/1s 4eroc HyXHO 3HATH MapameTp A,
u no npuaokenuto XXX, 45 Yero HyKHO BHIUHC/IHTL 3HAUEHHE kp

10 300- 1000

To dhopmyne (814) ky= 58 900-134 =273

Tpu 3Havenusx ks=042 u ky;=2,73 no nputokenmo XXX noayuaM fy=
=8 cyToK

Tabauya 8 10

OtHocureabHnie (X, ¥ ¥,) ¥ aGcomotunie ({, ¥ ,) XKOOPAMHATH PACUETHOIO
ruaporpata poxmesoro nasoaka p. 3ed y c. bomuak

g g

o < - % o

tl > = N tl <R —"...

x = > t,=x, -8 . x == [«7 t;=x,.8 >

n I f n I f

PN o = o
0,5 0,002 4.0 20 1,3 0,41 10,4 4250
0,6 0,036 4,8 371 1,4 0,23 11,2 2370
0,7 0,19 5,6 1960 1,56 0,12 12,0 1240
0,8 0,52 6,4 5 360 1,6 0,054 12,8 556
0,9 0,87 7,2 8 960 1,7 0,024 13,6 247
1,0 1,00 8,0 10 300 1,8 0,010 14 .4 103
1,1 0,89 8,8 9170 1,9 0,004 15,2 41
1,2 0,65 9,6 6700 2,0 0,002 16,0 21
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B ta6a. 8.7 snavenuw ky,=0,42 coorsercraywr A=19 u a=5,11.
Tpu A=1,9 no ¢popmyae (8.15) mosyunm Takoe ke 3HAYECHHE

134.28200. 19
86,4 - 1030

= ==§ CYTOE.

3arem u3 Taba. 8.8 BLIIUCHIBAEM OTHOCHTEJbHBE KOOPAMHATH! PACYETHOTO IH-
porpana Xy H lfy, COOTBETCTBYIOIIHE R,=0,42. YMuOKasd ¥, Ha fn=8 CYTOK H

4, Ha Qmax=10300 M3/ cek, monyuHM afCoMOTHEE 3HAYEHHS TEKYIHX KOOpAH-
HAT paCyeTHOro rujporpacda AoxKJ1eBoro nasoixa p. 3ew y ¢, Bomuak. OTu BbvH-
creHusi moMeulexns B Taba. 8.10, 0o naHHBIM KoTopo#i cTpouTcs ruaporpad.

§ 83. TEHETHYECKHHA METO/J NOCTPOEHHSA THIAPOIPA®OB

JToT MeToj oTpaxaer obUMH mpouece (POpMHPOBAHUA MABOIKA
M 3aKJI0YaeTcs B NOCTEeIOBATENbHOM CYMMHPOBAHMM 3JIeMEHTapPHEIX
006beMOB (pacxofoB) CTOKa, C(HOPMHUPOBABLIMXCA B PA3HBIX 4aCTAX
Oaccefiia W OZHOBPEMEHHO NPOXOAAINX 4Yepe3 CTBOP H3MepeHui.
OH yYuTHIBA€T X0/ HHTEHCHBHOCTH JOKJA MM BOAOOTHAYH H nobera-
HHE BOJH TIO CKJIOHAM H pYCNOBOH ceTH, T. e. HHAMBHAYa/ bHEE XapakK-
TepucTHKH GaccefiHa. DTOT METOX NpHMEHHM K OONBIIHM H MaJbM
facceflHaM U NO3BOJIALT NONYYNTH KaK [IPOCTHE OAHOMOAANbHBIE, TAK
M CJI0xHBIe rHAporpadsl AOXKAEBBX NABOJAKOB H BECEHHEro IOJO-
BOJbst 6e3 3apaHee IPUHATON cXeMaTH3aLHH.

0 HAcTosillero BpeMeHM TeHETHUYECKHH MeTOJ He HMeeT elle
MacCOROI0 NPAKTHUECKOro NMPHMEHeHH H3-3a HEJOCTATOYHOH paspa-
60TaHHOCTH TMPOCTHIX M HAZEKHHX METONOB IOCTPOEHHA HM30XPOH
M ONnpejeNeHMs IJIOLAZeH OTHOBPEMEHHOrO CTeKaHMd, ydeTa H3Me-
HEHHUA IOTEPh H XOAA BOAOOTHAYHM, 6€3 4ero pacyer ocraercd TPYyno-
eMkuM. OlHaKO METOJ M30XPOH HAMIAJHO HJNIOCTPUPYET Npouece
tdopmupoBalius NaBojka Ha peyHOM OaccefHe NpH BhINAaJCHHH J0XK-
JeH uau cHeroTasHuM M AOOEraHuH CTOKAa IO CKAOHAM M PYCJIOBOH
CeTH, a T03TOMY MMeeT GoNblION Y4yeGHO-MO3HABATENbHBI HHTEpeC.
OH nnoxoTBOPHO MCNONL3yeTcA NpPU paspaboTke dopMmyna anf pac-
YyeTa MaKCHMaJbHBIX PAcX0J0B BOAH, OTPAXKAIOUHX B YIPOLEHHOM
BH1e DOpMHpOBaHME MAKCHMATbHOTO pacxojfa Ha peyHoM Oaccerde
KaK MaKCHManbHON OpJAuHATHl rHaporpaga nasojka.

Ilns ympouienHs pacyeToB NpHUMEHAEeTC METOj CTalHoHapHBIX
H30XpOH, MONYCKAIOUIMH NOCTOAHHBIE 3HAYCHHUA CKOPOCTEH cTeKauus
H goGeravus B TeyeHHe GOPMHPOBAHHA BCEro NaBogKa.

Tekymue pacxonpl NaBoAKa N0 TeHeTHYeCKOH (opmMyne BbIUH-
CASIOTCA, KaK U3BECTHO, TaK:

K KOHILY TIepBON eIMHUIB BpeMeHn Qi="ufy,

K KOHILY BTOPOH equuuubl BpemMeHH Qa=haf1 + hafe

1 BooOIlle K KOHLY i{-TOH euHMUBI BpeMeHn No ¢opmyne (7.15).

Qi=hif1+hi—1f2 +h1f: 2 kfi—k-H’
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rae Ay, hs, ..., B — eqHHHUYHBIC TOPUMH AOXK/A MJAH BOAOOTAAYH NpPH
CHEroTasiHUM 32 BbIYeTOM TMOTePb CTOKA; f1, fa, ... [.— €JAHHHYHbIE
NJIOLWAAH UMM TINOLLAAH OJHOBPEMEHHOTO CTeKaHH#, OrpaHHYeHHble
ABYMS CMeXKHBIMH H30XpOHAMH.

Has pacyera ruzporpada reHeTHYECKHM crrocoboM HeoGXQomuMo
HMETh:

a) Xopx AOXKAS HJAM BOJAOOTAAYH MpPH CHerotaaHuH;

6) KpymHoMacIITaGHbII TnaH peqyHoro 6accefiHa c HM300paxe-
HMeM peabeda B TOPH3OHTANAX H THAporpadHyeckoll CeThio;

B) CBelleHHs O CKOPOCTSIX CTeKaHus (noferands) MO CKJAOHAM H
pYCJOBOR ceTn.

Fpaduk xoxa moxpgsa crpourcs no Tabaunuam paclu(pPOBKH M0
BUOTpaMM, XOJi BOROOTAAyd NPH CHeroTasHWH — IO THAporpadam
CTOKa BeCeHHEeTo MONOBOJALA C 3KClepHMMeHTaNbHBIX IIOMAA0K MM
MaJblX Bogoc6opoB (6accelHOB-UHAUKATOPOB), B KOTOPHIX BC/IeACT-
BHe HX MaJIOCTH XOJ CTOKa He HCKaMeH BJUAHMeM pPYCJIOBOrO pery-
JUPOBAHMA M MOXKET GhITh NMPUHAT KaK XOf B0J00TAAaYH. Bhiuncre-
HHUEe Xoja BOJOOTJAYyHu npH CHEroTassHHH MOXKHO NMPOU3BOIHTBL Cylle-
CTBYIOLIHMH MeTOdaMH.

PacueTHble CKOPOCTH YCTAHABAUBANOTCS 1O JAHHBIM HAGMI01eHuI
Ha GaccelHaX-aHanorax WJH 10 peKOMeHAalKAM QTAENBHO IS pyc-
AOBOW CeTH, BKAIOUAN 0BpAry, Ganky, NOWMEH, 1 A% CKAQHOR.

Haunpumep, pacyerHas CKOpPOCTb TMO pycaoBOA CeTH Up MoMKeT
GHTh MPHHATA KaK cpefAHAs CKOPOCTh 3a Nepuoj NMoabeMa NaBojkKa
H paBHON 0,4—0,5Umax A9 CYXOR0N0B H Manbix pek 0 0,6—0,7vpax
I CPefHHX M GoMbIIMX peK C MpeanaBogoqHsiM CTOKOM. Maxcu-
MaJbHAS CKODOCTb Umax, OTBEHAIOUIAS MAKCHMAJBHOMY DAacX0Ay
B CTBOpe, onpepensierca MO AaHHbIM HaONOAeHNA HJIH BBIYHCAAETCS
o M3BeCTHEIM dhopMynaMm.

OpueHTHPOBOYHble 3HAYEHHS CpelHell CKOPOCTH noberavHs mo

pycny vp OJfA TOCTPOEHHS M30XPOH MOTYT OBITbh NPHHATH TI0
taba. 8.11.
Tabauya 8.11
OpHeHTHPOBOYNbIE 3HAYEHHA Uy

XapakTep pexu CyXOZOoIbHHE H MaaAble Cpexdue H Gonnlune
peapeda BOSOTOKM pexu

O6blutbie paBHHH-
HBIE . . . . . . 0,75—1,0 1,0—1,25

[IpearopHsie Ham ¢
XOJIMHMCTHIM  pe-
abedoM . . . . 1,0—1,25 1,25—1,5

3HaueHns CKJIOHOBBIX PACYETHBIX CKOPOCTEH vex MOTYT OBITH MpH-
HATH paBHEIMH 0,25—0,50 M/cex n1a HoXKAeBhHX NaBOAKOB H 0,06—
0,10 M/cex pna BeceHHHX MONOBOLHI.
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Noncuer opauHaT rugpo

8
S
Hata Yacu ‘; hk —{If:~ 0,123 0,252 0,136 0.068 0,058 0,050 0,046
o3
1 2 3 4 5 [ 7 8 9 10 1 12
28/111 | 9—11]0,326]0,228 0,123 0,028
11—1311.538(1,07 |0.252]0.132|0,057
13—15(3.072|2.14 0,136 0.263/0.272 | 0,031
15-17|3.523|2.47 |0,068(0.304|0.538 (0,146 | 0,015
17-—-19(0,513 0,357 | 0,058 [ 0,044 [ 0.622 [ 0.291 [ 0.073 {0,013
19—21| — | = [0,050] — [0.090]0.336|0.145|0,062{0,011
21—23| — | — (0,046 — 10.049(0,168{0,124| 0,054 [ 0,010
231 | — | — |0j042 — 10,024 [0,14310,107 | 0,049
/1| 1-3 | — | — 0,039 — ]0,021]0,124 0,092
3-5 | — | — 10,035 — 10,018{0,114
5-7 | — | — 10,030 — 10,016
7—9 | — | — lo026| — —
9—-11]0,565|0,396|0,024]0,049 | —
11--13(8/580|6.01 [0,022(0,739]0,100] —
13--159.409(8.58 |0,018|1.055|1,514|0,055| —
15—17 5,462 3,82 |0,015]0,470|2.1620,817 0,027 —
17—19]1.547 11,08 |07010]0.133/0,962|1.167]0.408|0,023| —
19—21[0.064 0,045 | 0,006 | 0,006 | 0,272 | 0,518 | 0,583 0,348 10,020 —
2123 — | = — 10,011]0,147 {0,260 0,498 10,300/ 0,018
28-11 — | — — |0.0060,072|0,221 0,428 | 0,276
0/ 1-3 | — | — — 10,003]0,063]0,191 0,397
3—5 | - | — — 10.003]0,054 0,176
5—7 | — | — - — — 10,002 10,050

[ToTepu naBOJOYHOTO CTOKA B 3TOM CJAydae YUYHTHIBAIOTCH OOBIYHO
00beMHEM KO3(h(GHLUHEHTOM CTOKA o, 3HAaYyeHHd KOTOPOro ycraHa-
BJAHBAIOTCS MO0 AHAJOTHH WJIH HA3HAYAIOTCS N0 CYL[eCTBYIOLHM pe-
KOMeHAaLusiM (Hanpumep, cM. taba. 7.19)

Buiuncaenusi rugporpada croka no gopmyie (7.15) cpomsitcs
B raGauiy, nonoGuyio 1aba. 8.12.

[pumep 8.5. BrupcauTb U MOCTPOHTEL THApOrpad CTOKA BECERUETO 110.I0BOABS
Majloro BOJOTOKA ¢ MJI0OIanbid BojAcGopa F=424 xm? w AAMHOR no HasGosb-
wemy Taausery L=98 ka, toam3ysch reHetudyeckoil Qopmydaoin croka (7.15).

Ha puc. 8.5 npusenena cxeMa Gaccefiia ¢ TOCTPOGHHBIMY HA HeM H30XPOHAMH
N[PH PACUeTHOM HHTepBale BpeMeHH To=2 H4qc, B COOTBETCTBHH C JAHHbIMH Ha-
Gamonennit BO BpeMsl BeCEHHEr0 CHEeroTasiHus Ha Maabix GaccefiHaX NaBHOIO paiioda
pacueTHAast CKOPOCTb PYCJIOBOro aoleranus mpuusara vp=0,7 M[/ceKk, a CKIOHOBOTO
Uex=0,08 m/cex. Yuteno taxme u3MeHeHHe CKOpOCTell TO JIHHE CKJAOHOB OT HAH-
MeHLIIMX B NPHBOOPA3NESbHBHIX 30HaX [0 HaHGOJbiMX B npupycnoBmx. Kax
BHIHO H3 pHC. 8.5 pasHnuy CKODPOCTEH JOGETaHus XOpOLIO OTPAXHAIT PACCTOSHHUSA
MeXxn1y PYCIOBLIMI H CKJIOHOBLIMI H30XDOHAMH. EJIHHI/IIJHI)I& 0w AanI, BbIpd2>KeHHbIe
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Tabauya 8.12

rpacda BeceHHero CTOKa

0,042 | 0,039 | 0025 | 0,030 | 0,026 | 0,024 ;| 0,022 | 0,018 | 0.015 | 0,010 | 0,006

i
M) 2 Hacp

Qi Mcek

y;

o]
=
&
=3
I
3]
3
2
=)
2
IS
©
0
&
r
ey
82
&

0,028 0,16
0189} 1,11
0,566 | 3,33
1,003 | 5,89
1,043] 6,14
0.644 | 3.80
0,405 | 2,39
0,010 0,333] 1,96

0,045 {0,009 0,291 1,72
0,090 0.042{ 0,008 . 0.272| 1.60
0,104 | 0,084 0.037| 0,007 0,248 | 1,46
0.015 | 0,096/ 0,075/ 0,032] 0,006 0,224 1,32
— 107014{0.086| 0,064 0.028] 0,005 0,246 1,45
0.012/ 0,074| 0,056/ 0,026/ 0,005 1,012 595
— 10,011/ 0,064| 0,051} 0,024 0,004 2.778 |16.4
— 10,009} 0,059/ 0.047| 0,019] 0,003 3,613 21,3
—10,009] 0,054| 0.034| 0,016/ 0,002 2,808 166
10,008/ 0/044 0,032/ 0,011/ 0,001| 1.843 [109
— —10,006( 0,037 0.021] 0,006| 1.304 | 7.68
0,017 — 10,005/ 0.025/0.013| 1,063

6
0,252 0,015/ — — [0,004/0,015[0,910 | 5
0.361]0.,234/ 0,014 — — 0,002[0,844 | 4
0,160 0.335/0.210{0,012] — 10,769 | 4

B J0Js1X OT ofulefl naomann facceiiHa, npescTasaenst B Tadu. 8.13, a ux pacnpe-

Teteque — Ha pue. 8.5,
Tatauya 8.13

Enuunna spemetin | 2 3 4 5 6 7 8 9
(2 "aca)

Enumnunsie  mio- 0,123 0,252 0,136 0,068 0,058 0,050 0,046 0,042 0,039
1a g

Enunuua speMeny 10 11 12 13 14 15 16 17 18
(2 vaca)

Eauunusee nao- 0,035 0,030 0,026 0,024 0,022 0,018 0,015 0,010 0,006
1anu

PacueT MHTEHCHBHOCTH CHETOTAfdHHS MPOM3BEjeH MO IaHHRM HaOMONCHHE 3a
XOJI0M METEOpOJIOTHUECKHX 37eMeHTOB MeTogoM Temsosoro Ganauca I T1. Kyso-
MHHa {10 2-4acOBBIM HHTEpBajaM BpeMeHH (Tp=2 uac.)

Xoa BOJZ0OTIaUH H3 CHeTa ONpeNessliicd ¢ MOMOWILIO KPHBOil OGECHEYEeHHOCTH
3anacoB BOJbl B CHeTe, MOCTPOSHHON MO JaHHkIM Hab.uojenHit B Gaccefine n
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0,20t

o151

ot

0,051

2

123456783101 i1213115161778
Edunuuer spemernu (2 vaca)

Puc. 85. Cxema usoxpou J08eranns BeceHHero CToKa (a)
¥ rpaduk pacnpeincsenud eJMHUYHBIX Momwageli (6).



BLIUHCJEHHMX HurencHsHocTeil cHerotasnua mo cxeme A. T. Koszenn (puc. 8.6).

[lotepn Tasoro CTOKa VUMTHIBAIOTCA YCTAUOBJACHHBIM [0 MaTephaJjaMm Ha-
OM01leHUl  CyMMapHBIM  KosdpuunenroM cToka o=0,7, Ha BeIHUHHY KOTOPOro
YMHOXKABTCA HHTEHCIBIOCTL BO10011441l U3 CHera.

m Mm/2 wac hvm/2 vac
20F 0 r

K, - -9 I

b [j sl

i n I I

8} 4 I

sl e | |
0_ ] | -l.,_,h‘h

N s w5 w2 5o s ol s lace
28 | 29 30 | af ;2
Mapm Anpens

Pne. 86. CosMmewenawe rpaduka cuerotassus (@), Boxootzauy (6}
i cToka (8).

Brrincaenus opaunar ruaporpada cToka no opmyse (7.15) cpeleHs! B Taba.
8.12. B rpadu 1, 2 u 3 3amucanuw 1aTa, 10CIeA0oBaTedbHble HHTEPBAJbl BPEMEHH
Il COOTBETCTBYIDIME MM [AcCUHTAHHBIE BeJHYHHH CJI0Sl BOZOOTHAUH M3 CHeTa.
B rpade 4 nomemen xox BoA00T1a4l, HCOpaBIeHAbE Ha KO3(hOHUHEHT CTOKA Q=
=0,7, a B rpade 5 — oTnocHTe Thiihbie 3HAYEHNST CAHHHUHBIX [IoLLa1eH.
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B nocsenyiownx 18 rpadax Tabauubl, COOTBETCTBYIOIMX YHC/IY eNHHHUHDLIX
nnolajiell Bogoctopa MpH NaHHON CHCTEMEe H30XPOH, MOMELeHbl OPIHHATH! THAPO-
rpatha CTOKa, MOJyYeHHbie MyTeM NENCMHONEHHS eIMHMYHLIX IIOllazell Ha cJOd
BOJOOTHA4HM 32 Kam bl uHTEpBaJ BpeMeHH. 34TeM cJOKeNHeM BEIMUMH CTOKa [0
KaXJ0il TOpPH30HTAJNbHONH CTPOKE, CABUHYTON HA HHTEPBAJ BpEeMEHH, IIOJYHEHL!
3HAUEHAR OPAMHAT THAporpadda cTOKa B MuJJIHMETpAax 3a COOTBETCTBYIOIIME HH-
TepBasibl Bpemenu (rpaca 24).

INonyuennrii CTOK B MHJAAHMETDaX CIOA 3a KaxIsle 2 vaca Y; UCPECUATHI-
LaeTcs B pacXoAbl BOIB! Q; v3/cex 1o ypaBHEHHIO

Qi =y; — - 1000, (8.16)

rae F — aaomalb BonocGopa B k2 (42,2 kM%), Ty — KOAUUECTBO CeKyHI B Hadpad-
HOM UHTepBaje BpeMeHH (2 waca=7200 cex.).

IMpn npaBUAEHOM BbiuMCAeHHH OpJMHAT THApOrpada JIOMKHO COOJII0ATHC
pAaBeHCTBO HTOTOBHIX CyMM XA (rpada 4) u Zy; (rpada 24), xoTopoe CIyHKUT
KOHTPOJIEM BBLIMHCJIEHHH.

ITo pesyarraram BouyuciaeHuilt (rpada 25) mnocTpoes rujaporpad crToKa
{puc. 8.6 8).

fipumep 8.6. Bomumcants ruporpad HoXIeBoro NapojdKa Maloro BOIOTOKA
0 reneTH4eCKoll dopmyse ctora (7.15).

Hexonubie pammbie: cxeva Gacceiina, naowans sogoctopa F=168 xu?, 1mina
OCHOBHOTO BOJOTOKa 10 Boxopasuena L=6,0 xm u cBellenusi 0 NoxKAe MpOJOIIKM-
TeqbHOCTBIO [G0 MMIL B cyMMapubiM croeM ocaikos =145, mar

[Mpunumaenm pacuweTnyio ckopocTh J0Geranusi (Cpeamion 3a BpeMA f01DbeMa
nasouka) wvp=1,0 m/cex (cm. raia. 8.11) u obbeMuufi KosthbHIHEHT cToka
a=0,25.

Briusicasiem 06iiee BpeMsT 1o0eraydst T B MHHYTax

T = 16,67 A 16,67 - 59 100 s,

%o 1,0

Hasnayaem pacuertnylo enuHyuy spemedu To=10 mun. llpy sToM pacciosnie
MEXK1y CMEeXHBIMH H3oxpouamit lp=0,6 k.

Hauunas or pacuetnoro ctBopa no bcell ruIporpaduyeckofi ceTH HaMeyawTed
TOUKH, yAaJeHHble ApYr oT JApyra Ha 0,6 xu. Uepes 5TH TOUKH ¢ y49eTOM HACTHBIX
BO/IOpa3iesoB Ha cxeme Dacceilna NpoBejeHpt H3oxponk (puc, 8.7 a). Ilo mame-
PEHHLIM IJIOWIANAM OJHOBPEMEHHOIG CTEKAHHA f[;, 3AKAIOUEHHBIM MEMIY CMEWK-
HbIMH H30XPOHAMH, TIOCTpOCH Ipaduk HX pacnpeleneHus (pHc. 8.7 6)

C yuyeToM NPUHATON pacueTHOl eIHHUUB! BpeMedn To=10 MHH. pacumdposBana
MJIOBHOTPAMMA M BBIYHC/EHBI ¢/10H OCAEOB f1, 3a KaxTuie 10 MHH, 1o KOTOpBIM
TIOCTPOEH XPOHONOTHUECKHIl Ipad ik Xofa Joxisa (puc. 8.7 8).

Briuric/iendst TeKyMX PAacXONOB NaBojxka 1m0 10-MHUHYTHHM HHTepBAI1aM Bpe-
Menn cpedens! B Ta6a. 8.14. B rpadak 2—17 noMellleHb! BhIUHCIEHHBIC YAaCTHLIC
06DeMD! MOJHOTO CTOKA NYTEM NEePEMHONKCHHA TEKYHIHX CI0eB OCANKOB 3a KarK. Abiil
10-MuHyTHL URTepBal BpeMeHu /; Ha ellumuHibie niomank f; CIABHHEKA Kaxk (ol
nocaenyomen rpagbl OTHOCHTebHO fpe/biIvuiell Ha OTHY CTPOKY OTpakaeT no-
CJIeA0BATEbHbI X0 OCalIKOB.

CyMMHupOBaH#eM YACTHLIX 0GBEMOB CTOKu4 N0 KazkI10hi rOPU3OHTAIbHON CTpOXE
TloAYuaeM TeKylliie 3HAueHns MOJHOTO CTOKa B 3aMblKaloueM cTsope (rpadia 18).

3aTeM moJyueHHble Texymie OJBEMBl [0.1HOTO cToka 33 10-MHHYTHEE RHTED-
BaNL BPEMEHH TIePECUNTHBAIOTCS B TEKYLUHe pacNolIst Bodsl Qi B M%/cor ¢ yuerom
xo3dduunenta crcka =025 no paBescTBy

Q; = 16,67 ;’i Cx= 16,67241—3]‘— .025=0414Y nf.
‘0
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Puc 8.7. Cxema Gaccefina ¢ 130xpoHamMu (a), rpadux pacnpefieficHus equnuu-
HLIX I0Wagedi ONHOBpeMeHuoro cTekanus (6), xoaa ocafkoB (8) u rumporpad
nasofixa (e).

Kourroses BuiuHcrenuli cay’KaT PaBeHCTBA:
w 0
SXhf-103=HF - 103

2Qin=HFa - 103

rae ZEhf —cymma XA rpagur 18; H — cyMMapubiit €101 0CallkOB 3a IOXKIb
B mym; F— o6wasa faowans sotoctopa B &M%, SQ, — cyMma TEKYWHX Dacxo/I0OB
Bonut B M%/cex mo rpage 19; To — 4nca0 CEKYHT B pacueTHOM HMHTEPBAJe BPeMeEHH;
o — KO3(hHHIKEHT CTOKA.
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B nammoM upuMepe: ZIAf-109=24445-10°8 m® u HF . 108=24444-108 u3;
TQ.,=101848 m3/cex; 1o=600 cex.; a=0,25; XQ,1p=1018,48 -600=611,1- 108 xd;
HFo-10°=144,5.16,8.0,25-10°=611,1 - 103 u?

IMo texymum pacxoxam sojael Q. (rpaga 19) nocrpoen rugporpad naBonka
(puc. 7.26 ¢).

Hpumep 8.7. BeluuCaUT, OPIHHATEL TEAPOTpada MLOMKAEBOTO NaBoika p. Kyus-
Ayp y cr. MasectkoBoik (F=1080 £#?) MEeTOZOM 3/eMEHTAapHOTO UABOJKA.

HssecTno, uto ypasmenue rujiporpada 3JeMeHTAPHOTO MABOAKA, HAN eNHHMY-
HOrO rEApOrMeda, ABAAETCA YACTHLIM CJyuaeMm TelleTHYecKok (OpPMyJbi, OCHOBAH-
HOH Ha TEeOpHH H30XPOH, H ONHCH(BACT UPOIECC CTEKAH#S eIMHHYHLIX O0CanKOB
¢ sjemenTapuuix unomwaznei dopmyaoft (7.11). IlponosxureanHocTs 3geMeHTap-
HOTO NaBOJAKA M €ro OTHOCHTENbHBE OPIMHATH SBASIOTCA YCTONUMBHIMH XapaKTe-
PHCTHKaMH JJaHHOrO Gaccefina.

YTo6Bl BOCHOAL30BATLCA 3THM METOLOM, A
HYXKHO HMeTh: 1) XOJ BOZOOTHAY4d HAH NOXK- 30
IA € y4eTOM noTepb M 2) KPHBYIO pacmpcile-
JIeHHA CTOKa.

Pacyernas songoornaua o6bUHO NPHHH- o
MaeTcd no Xody CTOKa ¢ ManslX Gacceinos- st/ cex
HHIUKATOPOB, a& TakxXe [0 XOAV NOXKAA HJIH
CHErOTafHHA C Y4eTOM mnoTtepb. Kpusaa pac- 40
npeflesiendd — Kak  OCpe/lHeHHble  OpJMHATLI
pAna 3MeMeHTAPHBIX MaBOJZKOB TPH HaJHUKHH
RaGawaedui Hix TO KpPWBHIM pacupeiedetusn 20
€NVHHYHBIX MIoUlaned ogHOBPEMEHHOTO CTEKa-

HHS 1A Heu3yuenuoiX Gacceiinos. Kpome Toro,

I/ 3TOR LienH MOXKET OBITb UCOOJb30BAHA TH- 0
NH3A1HA OTHOCHTEALHLIX €JHHHYHBIX TCHAPO- [ -

rpadoB no Gu3HKO-TeorpaduuecKuM XapakTe- Mo Hrons 1947e.
PUCTHKAM pedHbix GacceiiHOB.

Hast pellleHus  iyeiorcs caenyloute we- oo (6) ® Gacceime p. Kyao-
xolmlble A4HALIE: i nyp — c1. M3sectkoBas.

) Xol OcalKOB MO CYTKaMm Kak CpejHee .
3naueHue no HAOMOJEHMAM JBYX MeTeocTan- [ — HamiofeHHmA, 2 — BhunCASHHbA
unit O6nyuse u Bupakan 3a mepuon 29/V— THAPOTpade!.

8/VI (puc. 8.84a);

2) moTepu YYHTHIBAWOTCA OOBLEMHBbIM KOIDHHUHEHTOM CTOKA U, 3HAUEHHE KOTO-
pOro YCTAHOBNEHO 1o namnHbiM HabGaloReHuil Ha p. Kyabayp pasHemM 0,35;

3) opmumaThl KPHBOA pacnpefesneHuss CTOKa B JOJAX OT ofilero ofbeMa na-
BOJKA, YCTAHOBJEHHBIE KaK Cpe/fiHHe 3HAUeHHs 43 Psajfa HAGMIONEHHLIX TeMEeHTap-
HBIX NABOJAKOB B cTBOPe cT. M3BecTKOBOI;

4) npepnasopounbiii pacxon, pasubit 3,0 m¥/cex, IPHHAT o nauHeM HaGAI0O-
NeHHH.

Buluncnenye opausat rugporpada cmefleno B Tabn. 8.15, amagorHudyio Tab.T.
8.12 u 8.14. B rpadax 1 u 2 mpuseleHbl 1aTa H CA0H 0cagkoB A mm, B rpadax
3—9 — uacTabie csion noaHoro ¢roka, CyMMHPOBAaHWE HX 1O TOPH3OHTaN® (rpadut
3—9) naer mouaHBIA cTOK B 3aMmbikawuleMm cisape (rpada 10). Texkywwe cpennne
CYTOYHBle pacxonbl B cTBope (rpada 11) noayuesst no pasencrsy Q=0,0116y.Fa
#M3/cek., K KoTopslM N0GaBaeH npexnaBopouHslil pacxon 3,0 %/ cex.

KonTposem Bbumcaennit cnyxaT D2BeHCTBA CACeB XY, =3h, (rpadu 2 u 10)
u 06BbeEMOB cToKa ZhFa - 103=3Q,86 400 m? rae Q. — cyMMa BLIYHCJNEHHBIX pac-
xolloB (rpaa 11) Ge3 yueTa mperAmasojouHoro pacxona. B rpade 12 npuseldenit
Ha0JI0NeHHbIe B 3TH NHK PACXO[IHL

Ha puc. 88. npexcrasiess x01 AOXKIA (@), BbluncieHHpfl M HaOmoneHHbli
runporpadst (6).

Ipumep 8.8, Ha 3r0M npumepe NOIWAKOMHMCSI C BHUHCAEHHEM Tuxporpada
JOMIEBOro NABOIKA C IOMOUILIO 3IEKTPOHHO-MOIENHpYIouero yerpoiicTea (IMY).
Ipeneapurentuo npuseneM a6iuiHe KpaTKHe CBENEHUS.

ITpumenenue IMY B CHAPCIOrHil OCHOBAHO HAa AHAJIOIHH HEXOTOPBIX 3AEKTpH-
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. Tabauya 8.15
Buiuucaenne opaunat rugporpada nasonka p. Kyasnyp — cr. H3pecrkosas

OpanHATH KPUROH PACHpPENENeHHs CTOKA ¥, MO CyTKaM Q; wcex

Hava | b, s } ~ i Ly g g
0,05 0,38 0,24 0,15 0,09 0,06 0,03 MM S \5

2 | %

1 2 3 4 5 8§ 7 8 9 10 1 12
29V | 1,2 0,06 0,06 3,2 3.08
30 v | 10/40(0.52 | 0,46 098] 7.28| 380
31V [ 11,6 [0/58 {395 (0,29 4'82(24'1 | 536
1 VI 4.4 10,22 |4.41 {250 |0,18 7'31134.9 | 17,2
2vi| = 1,67 [2.78 [1.56 (0,11 6.13(29'8 | 22,0
3Vi| — 1,06 |1.74 {0.93 |0,07 3/80/19.6 | 157
AVl — 0°66 [1.04 (062 10,04 236133 | 7.70
5Vi| 7.4 (0,37 : 0'40 [0.70 | 0,31 | 1.78]10.8 | 9.30
6 VI|{ 88 {044 (2,81 026 | 0.35 | 386199 | 18.3
7 VI| 110 {055 ]334 [1,78 0,13 | 5'80]28'4 | 284
8 VI| 162 |08 |418 |2.11 |1,10 8'20128'9 | 581
6,16 [2.64 | 1,32 |0,66 108 1503 | 558

3'80 |165 [0.79 | 0,44 6771326 | 114

92'43 [0'90 10753 | 0,22 | 4717[21.2 | 2708

1,46 |0.66 | 0.26 | 2.38)13/4 | 188

097 [ 0.33 | 1,30] 8.07| 14,7

0,49 | 0/49] 5.14] 10.9
Dh=11,0 Sy;=T1,0 $=361,55

YeCKMX M TMIPOJIOTHYECKHX NpoueccoB. B Hacroflliee BpeMs MMeEIOTCS CeUHaAN3i-
poBannple IMY tuna TIP-27 u T1P-43, npeiHasnaueHnbe A5 TPOTHO3a NMABOAKOB
H pacyeTa HeyCTAHOBHMBIUErOCS JUBHXEHHH B PYyCaaX pek. JTH ke MAIIHHB MOTYT
OPHMEHATHCH 1/4 pacueTa THAPOrpa(OB 11 MaKCHMAIbHBIX PACXONOB TOMKAEBHX
. NaBoJdKOB ¥ BeCeHllero MOJ0BOILST HA
1l —» H3Y4eHHBIX M HeH3yUYEeHHHX  pexax.

Omnicanne u mopagok padoThi Ha Ma-

liMHe TPUBOIATCH B MHCTPYKUHH, [IPH-

JOXKEHHONT K MalMHe, ¥ B pale
Ue ¢ r pabor.

l Pewaomuly  paok MY TIP-27 w
: . ITP-43 npeacrasasger cofoll 3JeKTpHUe-
i lp  CKYI0O Lenb H3 72 TOCAeNoBaTedbHO CO-
equnerubix  RC-3neMenToB, cocToamux
H3 Mapa/icabli0 COeHHeNHOTO aKTHUB-
oro ¢ouporusienus R u ouxocti C
(puc. 8.9.).
Ecap Ha BXOZ Takof JHHEHHOH 3.1€KTPHUECKON CXEMbl 1[0MaBaTh H3IMEHHIO-
Uleecs! BO BPeMeHH HamlpsixeHHe U;, 10 Ha BBIXOJe MOJIYVUHM peakUHIO yCTPOHCTBA
it B BHIE

o
»

Puc. 8.9. Cxema onuoro RC-3jemcita.

==
n

ft= 3 Ui iPa @ (8.17)
0

rae Pucy— GyHkuua seca CHCTeMH, IpexncTaB/sioilast coGol peakuuio ycTpoiicTBa
Ha eIMHUUHBIE HMNYALC, NOXAHHBIN HA ero BXOJ NPH OJHHAKOBHIX 3HaueHHAX K u
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C A5 KaXkJAOro 3JeMeHTa, BbipdxKeHHAT B Blle [BYyXuapamerpuueckoil dymsunn

T

=TT (8.18)

N:n—l —

P

rie T=RC — TaK naswiBaeMad noCTosiHHasi BpemeHu O Horo RC-aaevenra
@opvyaa (817) mOIHICTLIO 4HAJIOrMYHA W3BECTHOi TeHETHUECKO! GopMyne
CTOKa, MPeCTaBJICHHO B HHTETPAILHOM B

t—=

Q= j h, . f.d=, (8.19)
U

rae fi_x — OPATOK BOp B PEUNYK CeTb; fr - KpuBag paclnpeneneHusd eJuHUu-
UBIX MAollajeil cTenhaHHa MM KRpHBas Joferands ¢ sogocfopa.

W3 ypasueunit (8.17) u (8.19) BugHo, uTo pacuer mpu nomowH MY ocyiue-
CTBJAACTCA N[O TeHeTHuecKofl @epmyae croka. lIpm sTom kpuBas Hoberanus fr
BhIpaxaercd B BHAe (QYHKUHH B 3aBHCHMOCTH OT MalIMHHLIX napamerpoB T H 7,
a BEJHUMHLE UPHT10KA 1y ~ [OJAIOTCH B Valui¥Hy B BHAE rpadHka HamprKeHHi:,

Ilpy pacuerax rdaporpados naBoJKoB Ha IMY Benuumuwnt A, .4 pencTas-
JMAIOTCA HAH B BUJe CPefHAX HO BOI0c6OpYy M 3a eHHHLY BpPEMEHU Tp 0Ca.IKOB
3@ BLIUETOM IIOTEPH WAH B BHIE BOIOOTI1auu #3 cHera

Aas kaxnoro masoaka mapaMeTput T B 2 MOryT OHTb Nodyuedb no npub.ai-
JEeHHbIM 3aBHCHMOCTAM HX OT BEJMYHHBI BpeMeHH CIBHTa fep LUEHTpA TAKECTH 3b-
GheKTHBHDIX 0CAIhOB MO OTHOUIEHHIO K MAKCHMaJIbHOMY pacXOiy, a TakXKe Xapax-

TepHOMY 145 Bodocbopa kKozdduunenTy QOpubl riLiporpada y= —;—r—[ , TAe foq ==
a

BpeMst cmaja rHApOrpada ¢ YYeTOM CPC3KH TDYHTOBOLO MNMTANHS, [y — BpEMA
NObeMa; 3aBHCHMOCTH UMEIOT BHI

TaM 2 1,30t |

8.20
n=F%. | (5:20)

31ece M — MammuHHELE MacHITA0HBIT MHOMUTE b, OOPEILAAeMLIl M0 COOTHOUIEHHIO

£

M=

(8.21)

1.l To - MpHHSITAA eluHHUA BpEeMEHH B CeK; U  CKODOCTh IBHMENHA JEHTH 1O-
TeHllOMEeTpa B CXEMe MAlNIIL B My cex  (Yallie BCETO YCTAHABAMBAETCH U=
=266 mat/cer.); lp — Beanuuia npo6eKKM TCHTLI B MM, COOTBEICTBYIOUIAs OJHOH
eliHHUe MaCWITaGHOrO BpeMeHH (MOMKeT IIHUMalbesi paBHOR 5 wian 1 mam; y106-
HCE pacyeTs! MPOU3BOIUTL Nph [p=3 Atu).

Bemunua f¢, 119 B07ocOopa onpeieasiercst OYTCM AHAAM3a COBMELIENHLIK
rpadUKOB OCajgKOB H CTOKR 3a TNpome ke NaBojixki. Jig neusyuenmusx BOTO-
¢GOpPOB BEJIMUHHEY fex MOTVT GLITL 10.1YUEHDL MO 3MIIMPUYECKHM (OpMyJ/IaM B 3aBH-
CHMOCTH OT MOP(HOMETPHUCCKIN 1 (PH3IKO reorpadH4eCKHX XapakTepHCTHk BOJO-
c6opos. 3apucumocth n1=1 (y) 3aj1aercsi B raburiHoM Buge (rada 8 16).

Tatauya 8.16
3asucumocts n=4(y)
T oo 23,5 2,8-3,5 2,327 1,8—2,2 1,R
oo 2 3 4 5 b
licpeitgem Temeps w BHIMHCABHIO [MApOrpada AOMKIEBOr0 NaBOlha Ra IMV
TP-43 pas p. Hay6uxs — Slkosaeska (F=5H2I10 xm?) mo ocalkam, BoITABMM
B Mac—-HIoie.
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Tabauya 8.17

Pacyer rupporpada noxaesoro nasoaka p. JayOuxe — cr. fxonierka na IMY
NI1P-43 no matepuanam nabawogenni

Habaozennsie, PaceunTanuse,
hcp hgq; Mcex Micen
Aara Py wn | Ynosp b
Q" Qi—QO Qi_QO Ql
1 2 3 4 5 6 7 8 9
Mait 27 0,2 ~
28 4,5 —
29 1,6 —
30 0.t | — 34,0 | 0,0
31 340 | 1,0
Wionp 1 11,2 — 35,5 7.5
2 22,5 10,7 57 43,1 18,1 1 5,60 24,5
3 10,7 7,5 40 81,8 58,8 5 27,5 44,5
4 ) 26,6 18,6 100 123 103 20 110 124
5 0,9 0,6 3 176 167 45 247 259
6 2,0 1,4 7 291 274 71 390 400
7 0,5 0,4 2 487 473 82 451 461
8 1,6 1,1 6 444 431 73 401 411
9 0,3 0,2 1 349 338 55 302 312
10 0,6 0,4 2 255 245 37 203 213
1 2,2 1,5 8 193 183 25 137 147 ,
12 0,5 0,4 2 154 144 18 99,0 109
13 119 109 15 82,5 92,5
14 93,5 83,5 13 71,5 81,5
15 3,5 2,5 13 76,2 66,2 11 60,5 70,5
16 63,1 53,1 9 49,5 59,5
17 0,2 0,1 0 54,6 44,6 9 49,5 59,5
18 49.8 | 39.8 9 49,5 | 59,5
19 201 320 8 44,0 | 54,0
20 0,6 0,4 2 37,4 27,4 6 33,0 43,0
21 2,3 1,6 8 34,0 24,0 4 22,0 33,0
22 0,3 0,2 1 32,1 22,1 5 27,5 37,5
23 3,1 2,2 12 30,1 20,1 6 33,0 43,0
24 28,3 18,3 8 44,0 54,0
25 25,6 15,8 10 55,0 65,0
26 23,9 13,0 10 55,0 65,0
27 25 | 11,0 9 49’5 | 59,5
28 33,0 { 10,0 6 330 | 43,0
29 41,0 8,0 4 2201 320
30 394 | 7.0 4 22’0 { 32,0
Hionp 1 32,1 5,0 2 11,0 | 21,0
2 26,5 4,0 2 11,0 21,0
3 23,9 2,0 2 11,0 21,0
4 21,8 0,0
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Hexonsbie nantbie’
1) pacueTnbiit HHTepBaJ BpeMeHH Typ=1 cyTKaM;
2) cpeiune no BOJOCGOpY BENHUHHBI CYTOUHBIX OCAAKGB hcp (Tada 8.17, rpa-

3) peanunma fez=3 cyrKam;

4) koatpdmeuesT Gopubr y=2,0;

5) kosppunnent croxka o=~0,70; BeauTnna HaYANbHBIX MOTEPh Ho=25 M.

Topsigok pacuyera:

1. Bnpeﬂemezw cyTougnie sperTuBHbe ocamkm (raba. 817, rpada 3} so
dopmyne

}laq, i = hi“-

2. TlepeBoauM A,p, BHpajkeHHble B MM, B MAINHHbE eIMHUIE (B BOTBTH)

o COOTHOIIEHHIO
UM :-)Q):ha&th:halb - 52 soabra,

— macwTabuuil MaomwIeab, 100 8 — MakcHManbro JOMyCTEMOE

100

hscb max
RanpAMeHHe B MIUMHE, flig wax — MAKCHManbibiil caok yddexTHBHBIX OCamKoB
8a e/luHuIty BpeMEHH To.

QM cen.

£)

rie M=

400 —

—_— N\ M
v i 7] q v

Puc. 8.10. Xon ocankos {a) u croka (6) B 6ac-
cefine p. laybuxe — c. fxoBsenxa.

| — HabaogeHHbll raaAporpag, 2 — pacCUHTANHBIA

100
B namen npumepe My=1g7 =52 Bonnia
3. Onpesessem napametp n no 1a6/a 8.16 npu y=2, n=35.
4. BplyucaseM MaUIUHHEBIA MACHITAOhbIA MHOXKHIENb 110 To
M, _ oV — 86 400:-' 2,66

= 46 000,
-0 lo (4]
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5. OnpepensieM BTOpoil napaMerp T=RC n3 coorHowenus (8.20), oTkyza

180 1,30-3.86400

= M%n = 00 . 5 = 1,46 cex.

6. Haxopum 3mauennss R u C nc paeenctsy T=RC, npu 3T0M NprHEMMaem:
ecty 7<4, 10 C=2,
ecan 40 > T>4, o C=19,
ecau T>>40, 1o C=20.

T
B nauiem cayiae C=2, roria R=E =(),73.

[Tonaem B MalMHY rpaduxk ocajkoBe, BbipaxeHHubili B BoanTax (rpada 4), n
YCTaHABJAHBAEM 3HAUEHN 13apaMeTpoB:

n=>5 C =2 mukpodapaaam,
R =0,73 Meraowma,

[MponssoanM pacyer u HosiyuaeM Ha JeHTe NOTeHUHOMeTpa ruiaporpad B Ma-
mreHibix einunax. C raaporpada uepes Kamine lo=5 mam cinMaeM BHICOTY OpIH-
nar b; B ma 1 3agocuM B rpady 7 raba. 8.17.

Bemuudi b; nepesoaumM B M3/cek mo nepesoXHON ¢opMysde u 3alHchiBaeM

B rpagy 8
— fisg max + 1BF ., 18,0 - 103 . 5210
Q= Qo=4i Smrg ' 3. 102 86 400

Tlle /m — BeJuyHNHAZ MacmTaba 3alucn rHaporpada, ycTaHaB/liBaeTcs HAa MaLIIHE
nepej pacyeToM.

B Hamem npumepe m=102 mm.

K nonyyesspin BeaiudaaM Q; — Qo npubaBifeM BeldYHHY TPYHTOBOTO MUTa-
st Qg (rpaga 9).

Ha puc. 8.10 paccunrauanit rajporpad CpaBHHBAETCS ¢ HAGMIONEHHBIM.

[pu pacyere ruaporpada BeCeHHero NONOBOALA BBOAUTCH WHTEHCHBHOCTH BO-
A00TIAYM, KoTOpasi paccuntbisaeTcs meroiom Kysbmnua—KoBsens wanm ppyrum
Me1010M. B ocTanbHOM cXxema pacyeTa OcTaeTcs MpekHef.

= 5,6&[ .




Faasa 9
3AHJIEHUE BOJOXPAHHJIUILL

BospejgeHue NOANOPHBIX COOPYIXKeHWH BHI3BIBAET pe3koe CHUKe-
HHE CKOPDOCTeH TeUEHHs B 30HE NOANOpA U, KAK CJAEACTBHE, OT/OKE-
HHC B BOAOXPaHWJIHILE NCPEHOCHMBIX NMOTOKOM yactul rpyHra. Oro-
JKeHHsI HAHOCOB NMPWU HebJATONPUATHBIX YCJIOBHAX MOLYT MOJHOCTHIO
3aMO/IHHTL BOAOXPAHH/HLULE H CAeJATh er0 HeIPUrOAHBIM AJs Hajib-
Hefiteli sKkcnayatauuu. [loaToMy oOmpeieneHHe CPOKA 3aMOJHEHHS
BOAOXDAHUIHINA HAHOCAMHM M YCTAHOBJIEHHE 3aKOHOMEDPHOCTH HX
pacnpelenedust Mo BOAOXPAHHIHUILY SIBASIOTCS! BaXHOH 3ajaueil ru-
APOJOrHYeCKOro pacyera.

Hns onpepgeneHusi MPOROMKHTEIBHOCTH 3aHJEHHSI BOLOXPAHH-
JIMIIA HeoOXOAHMO HMEThb CJeAYIOIlMe OCHOBHbIE HCXOJHEE KaHHBIE:

a) cpeAHHII MHOTOJETHHI CTOK B3BEIUEHHBIX HAHOCOB;

f) CTOK BJIEKOMBIX HaHOCOB;

B) TPaHYJOMETPUYECKHI COCTaB HAHOCOB.

§ 9.1. YCTAHOBJIEHHE PACYETHbBIX HCXOOHbIX JAHHBIX
CpenHH# MHOrOJIETHHH CTOK HAHOCOB

[Ipu Ha/auyun MarepuasoB HabJIOAeHHH HAX HAHOCAMH 32 AOCTa-
TOYHO LJUTeJbHBIH nepuon (e menee 20 ser) HOpMa CTOKA B3Be-
IIeHHBIX HAHOCOB Ry MOXKeT ObiThb ONMpeleseHa KaK CpejgHsis BeJH-
YHHA U3 BCeTO psfa HabmMofeHHHX R; Beaudus. [Ipu kopoTkom psazne
HaOmoneHult (MeHee 20 seT) u MpH NPOINYCKAX HaGMIOJeHHH caIefyer
BOCCTAHOBHTb CpPeJHHE TFOXOBHIC BeJHYHHBl CTOKA HAHOCOB ¢ [IOMO-
IbI0 TIOCTPOEHHA TPapHKOB 3aBHCHMOCTH CPEeAHHUX TONOBHIX Pacxo-
OB HAHOCOB R; OT CPelHUX TOAOBBIX Pacxoj0B BOAH Q.

[Tpu oueHb KopoTKHX psiax HAOMIOACHUN HAJ HAHOCAMM 10 cpa-
BHEHHIO C PACXOAaMM BOABI, YTO HUMERT MeCTO B OOJbIIHHCTBE Cay-
yaeB, HeOOXOAMMO NPHBECTH HMEIOUIHeCs JaliHble K MHOTOJCTHEMY
nmepuony. B 3TOM- ciiydae HOpPMa PacXCLOB HAHOCOB ONpelensercs
TeMH Ke MEeTOXAMM, KaKHe NMpPUMEHSITCS /sl NDUBELEHHS. K HOpMe
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CTOKa BOABI 32 KOPOTKHR paja HabMIOgeHU#H, T. €. HOpMa pacxoja Ha-
110coB Ro 1aX0LUTCs NPUBJIHKEO H3 COOTHOIICHHSA

RO:#ch Ry, (9.1)
rie Q —uopMa CcToKa BOAB B M%/cex; Qcp U Rep— COOTBETCTBEHHO
cpeiHMe 3HadelHs pacxoxa BOAbL H HAHOCOB (B Ke/cex) 3a mepHOL
HabTIOCHHUI.

Jloast KpynHbIX pek ¢ mollagbio Bogocbopa Gosee 20000 xau?
Mpy OTCYTCTBHH AAHHBIX HaOM0JeHuil Hal CTOKOM HaHOCOB B CTBO-
pax, 0JH3KHX K MpOeKTHPYeMOMY BOROXPAHHJIHILY, CPCAHHN MHOTO-
JeTHHI PAacxXoj] HANOCOB MOMHO OIpeNe’]HTb 110 HHTCPIOJNALHH Be-
JU4GHH, H3MEPCHHBIX Ha BbIUIe- H HHIKEPACIOJOXKEHHBIX CTBOpax
C Y4EeTOM pacCTOSHHS MEXKLY CTBOpaMH, MYTHOCTU NPHTOKOB H ApY-
rHX akKTopos.

Benmuunua TBepHOro CTOKA HEH3YYEHHBIX pek MoxKeT OBITh ollpe-
dejena Takxke ¢ nomompto kaptet mMytHoctH! I'. M. lllamosa, no-
CTPOEHHOH MM NO MaTepHagaM HaOJMIOJeHUIl Haj B3BeLUCHHbIMH Ha-
HocaMil Ha OOJBIUMX © cpefudx pekax (npuaoxenue XXXIII).
B cBsi3u ¢ TeM, uTO KOJHYECTBO B3BELICHHBIX HAHOCOB ONpeAeasaeTCs
B 3HAYHTEJIbHONW Mepe MeCTHBIMI (PaKTopamH, HE HMCIOUIMMH [1J1aB-
HOTO M3MEHeHHS 10 TeppUTOpPHUH, TO, B OTJIHYHE OT KapT CpeAHero
TOZOBOTC CTOK4, KapTHPOBAHHE MYTHOCTH BOJbl IIPOH3BENCHO IIyTeM
BHIICJACHUS HA KapTe OTACIbHLIX 30H MYTHOCTH.

[Toabaysch 3Tol KapToH, CpeIHUA MHOTOJETHHE pacxoj HaHOCOB
pek ¢ Iromanbio Bogocbopa or 500 xo 20000 xmu® npH NOJTHOM OT-
CYTCTBUH TAHHBIX HAOJOIEHUHA HAXONHTCH KaK NPOUIBENEHHE Cpel-
Hefl MyTHOCTH ¢ Ha CpeJHHIl MHOTOJETHHH pacxom BoAbi (o, T. €.

Ry=1Q, x2[cex, (9.2)

rae Ro-— HOpMa B3BEILIeHHbIX HAHOCOB,  — CpeJHSAs MYTHOCTb, OI-
peaeTeHHas Mo Kapre; Qo-—CpegHuil MHOTOJCTHHE pPacXod BOJb
(Hopma croka), onpegenenHblii no npuaoxenuio XXIII,

OTMeTHM, uTO B HacToflllee BpeMsl M3LaHBI YTOYHEHHBIE KapThl
MYTHOCTH gJIf1 OTHeJbHBIX TeppUTOpHH, copepXkawuecs B CMPaBod-
HHKAX 110 BOJHBIM pecypcaM.

Jias onpedescHusi MyTHOCTH MaJibiX BOAOTOKOB € IVION[AAbI) BO-
jpocdopa meuee 200 km? npumMeHAOTCA NMONpaBOdHble KO3 PUIHEHTHI
K 3HAdeHHSM MYTHOCTH 30HBI IO KapTe. B 3toM cayyae MyTHOCTD
BulHCAsieTed o Gopmye

Pp=— knpxy (93)

rie pp — MYTHOCTL peKH; Px — MYTHOCTb MO Kapre, Rg— nepexon-
HBIIT KO3(OHIHEHT, 3HaYeHUs] KOTOpOro HpuBeaedbl 5 Tada. 9.1

Ry 1000 )
! Cpexssia MyTHOCTH BOJW [ paBHa —Q, e Ry — cpeanun pacxol

HAHOCOB, Qg - Cpe/lHHIl PACXO] BOIM,
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Tabauya 9.1

3nauenns NONPAROYHLIX KOIDDHUHEHTOB £y K MYTHOCTH MAJNBIX pekK,
onpegensieMbix No xapre

Maomansb -g%]:irogaejrlu};;;?é YrpauHa Cesepniii
2 obaactn Kaszaxcran
BOROCGODa, KM (K. TI. Bockpe- (H. Y. Hposa) (K. H. Jlncuumiza)
CencKuit)

2 30 30 40
5 15 15 20
10 10 10 13
50 5 5 5
100 3 — 3
200 1 — 1

HaMeRYHBOCTh cTOKA B3BEHIEHHBIX HAHOCOR

M3MCHYUHBOCTD  TOAOBOFO CTOKA HAHOCOB cJAELYeT YYHThiBATh
NpH pacyeTaxX 3aH/ICHHS BOAOXPAaHHJIUN[ B CjayyasX, Korga Npojgod-
JKHTEJIPHOCTD 3aHJdeHuss MeHee 50 JieT u/aM KOTJAa HEOOXOXUMO ompe-
JIEJTHTb BO3MOKHBIH 06beM HAHOCOB B PasJHYHBIE TO BOJHOCTH IOJHL.

[Ipu HanHYUH JaHHBIX MHOTOJIETHHX H3MepeHHii CTOKA HAHOCOB
KO3 pHuHenT Bapuanuu C,r BHUHCIACTCA MO H3BECTHOH (popmye.
[Tpu HemOCTAaTOYHOCTH WM OTCYTCTBHHM [aHHBIX HAOAOAeHHH Haj
CTOKOM B3BelIeHHBIX HaHocoB C,p ompemensiercss NMpHOMHMKeHHO MmO
aHaJOruH C APDYTHMH peKaMH, HME[lIUMH IJHEHEHE pAxb HabJlo-

JNeHHH Hajg HaHOCaMM, HJH MO NpHOaMKeHHOH (Qopmyae (9.4),
npeaaoxerHoit I'. B. Jlonatunbim,
Cor=KC,g, (9.4)

rae Cyp B Cpg— COOTBETCTBEHHO KOI((HIIHEHTH BAapHALMH CTOKa
B3BCIIICHHBIX HAHOCOB H CPeJHHX IOZOBHX pacxopoB Boabl, K — ko-
30QHUHEHT PaBHBIH: a5 pABHHHHBIX pek — 1,6, K15 FOPHBIX pek —
3,3, A/ PeK MPOMEeXYTOUHOro Tuma — 2.2.

Kospdunuent acummerpun Csgp mpusuMmaercsi paBHBIM 2C g

Briunciaenne croka BaeKOMBIX HaHOCOB, Jlandnie U3MepeHUil BJe-
KOMBIX HAHOCOB, Kak MpaBHJO, OTCYTCTBYIOT. [lo3ToMy BelHuHHa
pacxoga BJICKOMHX HaHOCOB oOnpefeisercs OOBYHO [0 HMelo-
wumMes sMnupudeckum Qopmyaam (. M. Hlamosa, B. H. I'onua-
poea, M. B. ErunaszapoBa, K. M. Poccurckoro). Ilo dopmyne
. Y. MamoBa

- C 3 dC s
Ren=0958 Vg () (0~ ) () (99

Fae Rpon— pacxon BJIeKOMBIX HAHOCOB B Kefcek, B -—IMpHHa mO-
ToKa B M; H — cpennss ray6una noToka B M; Ux — CPEXHSA Apejeb-
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Has (KpUTHYeCKas) CKODOCTb, IIPH KOTOPOI JABHIKEHHE 4acCTHI IIpe-
Kpamaercss ¥ IPOHCXOAUT HX OTIQKEHHe, OlpelelsieTcs 1o gopmyne

v, =3,7d “H" ulcex; (9.6)

dep — CpelHHE nTuaMeTD yacCTHII B X, KOTODBIH BBIVHCISETCS HO Bbi-
paxKeHHIo
ni
-
dep=—0,01 X, 0,d;, (9.7)
i=1
rie o; U dj— COOTBETCTBEHHO [IPOLEHTHOE cojepxKaHie H cpelHuH
pa3Mep HekoTOPOil {-TOfi (paKLHH HAHOCOB;, M — 4YHCIO (pakuuil.
[dns obgerueHns mojacuyeTa YHMCeET, BO3BOAHUMBIX B ApobHyHO crTe-
menb, B NpUJOXKEeHHH 12 [pHBeleda BcroomorarenbHas Ttafauua
K pacyeTy Mpejie’bHbIX CKOPOCTeH I pacxog0B AOHHBIX HAHOCOB IO
bopmynam (9.5) n (9.6) ]

[Ipu pacuerax pacxoja BJIEKOMBIX HAHOCOB 3a MJHTEIbHBIE OT-
pe3kH BpeMeHHd B dopmyae (9.5) ckopocTd M ITyOHHB 3aMEHAIOTCS
CpeIHHMH 3HAYeHUSMH JJ51 BCETO PacyeTHOrO MMEPHOJA H YMHOMXKa-
IOTCS Ha YHCJI0 CeKYHA B pACUCTHOM HHTepBaJde Bpemenu. Hdas npu-
GIMKEHHOH OLIEHKHM KOJHYeCTBa OTJIOXKHBLIMXCA B BOJOXPaHU/IHIILE
BJIEKOMBIX HAHOCOB MOMHO OTDAHHYUTBCS DPACYSTOM AJAS MEPUOIOB
MOJOBOAbS M JUBHEBBIX MABONKOB, KOTJa B BOJAOXpaHHUJHIIE MOCTY-
MaeT OCHOBHAsI Macca HaHOCOB KpynHbix ¢paxuuil. [Ipu 3tom mpu-
HUMAEeTCH, 4YTO B BOAOXPAHWIMIILAX C OTHOCHTE/JIBHON eMKOCThio!

W=0,15 Bce mocTynuBiliHe B.JICKOMBb¢ HAaHOCKH KDYIHBIX ¢pakuui
3alepKUBAIOTCA,

O6beM BIEeKOMBIX HAHOCOB MOXKeT ObITh OHpejesed TaKxKe OO
COOTHOUIIEHHIO CO B3BelleHHHIME HaHocaMH, a HMeuuo ot 1 po 109
(B cpeateM 49%) nas paBHUHHBIX peK H oT 10 mo 80% aas ropueix
pek. CooTHOIIeHHe B3BEIIEHHBIX M BJEKOMBIX HAaHOCOB Ha3HauaeTcs
B 3aBHCUMOCTH OT MYTHOCTH BOJbI B peKe H KPYMHOCTH JOHHBIX OT-
JIOXKEHHH; NpYU MeHblIed MYTHOCTH WJH MeHblllell KDYNHOCTH JOHHBIX
OTJOXKEHHHA OTHOCHTENBHOE KOJHYECTBO BJACKOMBIX HAHOCOB YBeJH-
YUBaeTCA.

Onpeneneﬂue TpaHyJOMeTPUYeCKOro CoctaBa HaHOCOB

IpanysnoMerpuyecktii (MeXaHHYeCKHd) COCTAB HAHOCOB BhIPA-
JKaeTCA NPOLEHTHBIM COAEpKaHHeM OTHeAbHBIX (paxiuil (cpeauuit
AMamerp ¢pakuuu 4 MM) HIN THIPABAHYECKOH KPYMHOCTBI (CKO-
pPOCTbIO PABHOMEDHOrO NMaJeHHs YacTHIl B CIOKOHHOH Boje) (pak-
HHU U M/ceK.

I OTHocuTe/IbHOR €MKOCTBIO BOJOXpaHHAula W HasnBaeTcsd YaCTHOE OT gele-
HuA ero ofwvema W 1ia o6beM rojoBOro npuroka Bogn Wq, onpegenseMoro o
HOpME CTOK2 BO/Lbl.
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[Ipu uMeromuxcd QaHHBIX O MeXaHHYECKOM COCTABe HallOCOB TH-
PaBINYCCKYIO KPYIIOCTh MOXKHO ONpefdequTb mo Taba. 9.2. B rtex
caydasx, Koraa HCMOJb3YIOTCA AAHHBIE O IPAHYJOMETPHYECKOM CO-
CTABE HAHOCOB, MOMCIIEHHbIE B THAPOJOTHYECKHX BIKErOAHHKAX, A5
Y4CTHI, ¢ aHaMeTpoM d<Cl1 MM TrHApaB/JHYecKylO KpYNHOCTb mpu
TeMnepatype 15° pekomenjayercs onpepeasth no taba. 9.3. das
MOTY4eHUsT THAp aBAHYECKOW KPYMIIOCTH OPY ApYro# TeMilepaType He-
MOJIb3YIOTCS MOMNPaBOuHble K03 uiUeHTH, moMelleHHble B Tabm. 9.4.
Jast onpelenedus TUIPABIHYECKOH KPYMHOCTH KPYMHBIX ¢paxuui
(d>1 wmm), onpegelsieMLlX CHTOBBIM MeTOAOM, pPEKOMeHAyeTcs
noJ1b30BaThest Tabma. 9.2.

Tabauya 9.2
3HaueHUA THAPABJIHYECKOH KPYNHOCTH YacTHIL

Jamusapunas v nepexofHas obaacTy

OuaMetp TuapaBaMyecKas KpYNHOCTb (M/cex) npu TeMIepaType, rpan.
4acTHI,

ML 5-8 9—12 1316 17—20
Q,005 Q,0000105 Q,0000123 0,0000140 0,0000165
0,010 0,0000420 0, 0000490 0, 0000560 0, 0000630
0,020 0,000167 0,000193 0,000222 0,000250
0,030 0,000400 0,000468 0,0005306 0,000610
0,050 0,00107 0,00125 0,00141 0,00161
0,10 0,00410 0,00500 0,00575 0,00640
0,20 0,0131 0,0150 0,0175 0,0192
0,30 0,0250 0,0277 0,0317 0,0345
0,50 0,0480 0,0528 0,0568 0,0608
1,00 0,100 0,106 0,111 0,117

TypGyneuTHas obracTsb
Onamerp Tnxpasmrie- Inamerp Funpananye- Juamerp TuapaBinye-
cKad cKad cKas
dacTil, KPYNHOCTD, qacTil, KPYNHOCTS, uacTHl, KPYNHOCT,

R Mlcex MM xMlcex MM MicCeK

1,2 0,126 5,0 0,294 20,0 0,63

2,0 0,184 7,0 0,347 30,0 0,78

3,0 0,234 10,0 0,420 50,0 1,06

4.0 0,269 15,0 0,520 80,0 1,39

Ilpy oTCyTCTBHMH JAHHBIX O TPAHYJOMETPHYECKOM COCTAB€ BJIEKO-
MbIX HAHOCOB 3Ty X4PAKTEPHCTHKY NpuO/IHIKeHHO MOXKHO ONpefe-
JHTb MO CXEMATHYECKOfl KapTe KDPYIHOCTH B3BELIEHHBIX HAHOCOB,
cocrastennoit I'. M. llamosbim (mpuaoxenne XXXIV), uau mpo-
BECTH CMEenHAaMbHBIE H3bICKAHHS B HATYDE.
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Tabauya 9.3

3nadenud ruzpaBanydeckoll KpynHocTH yacTHI no Tabauue Fuppomercayxob

npu =15
NuameTp I'nipaBinyeckan JuaMeTp I'mapasinueckas
4aCTHIL, KPYNHOCTb, 4acTHll, KPYIHOCTD,
MM Micex MM xjcex
1,0 0,100 0,05 0,002
0,5 0,060 0,01 0,00008
0,2 0,021 0,005 0,00002
0,1 0,088 0,001 0, 0000008

Tadauya 9.4

TemnepaTypuble nonpasounble Ko3@duuHEeHTH K rHAPABIHYECKOH KPYNHOCTH,
HamepeHuoil npu {=15°

1,0 0,83 0,80 0,95 1 1,04
0,5 0,74 0,84 0,92 1 1,07
0.1 0.66 0.78 0,86 1 1,12
0,01 0,66 0,77 0,85 1 1,15
0,005 0,66 0,77 0,85 1 1,15

§ 92. PACYET 3AHJIEHHYA BOAOXPAHHJIHNIL

CymmapHas npubiukedHasi OLEHKa NpPOAOJIKHTEJNbHOCTH MepH-
OJla 3anoJiHeHHs BOJOXpPaHHJHIla HaHOCAMH MOXKeT GBIThb NPOH3Be-
JleHa 1O ypaBHEHHIO

. Ws
I= =y (98)

rae T — cpeaHsisl MpOLOJKUTENLHOCTh MEPHOJA 3aUJeHHs] BOJOXpa-
HAJMHIla B rojax; Wy— MepTBHH 00beM BOAOXpaHuNHILA B M3
Wx — cpennuit rogosoll 06beM HAaHOCOB B M3, § — TpaH3UTHAS yacTh
HaHOCOB MeJKkux (paxuuil, c6pacbiBaeMblX 43 BOAOXPaHUIHIUA NPH
naBojKax, B 105X or ofmero o6beMa HAHOCOB;, AJsf PaBHUHHDLIX
BOJOTOKOB B cpegdeM § =0,3+0,4.
Cpenuuit rogoBoii o6beM HaHOCOB Wy MOXKeET ObITh onpeaeseH
no ¢popmyne
- 31,5 - 108
w,= L B0 e, 9.9)
rle Ry— cpegHuil rogoBoii pacxoi HAHOCOB B K2/cek, ompepedse-
MBI 1o dopmynam (9.1 u 9.2); p— o6beMHBIE BeC HAHOCOB B T/M3,

388



pasubiit o7 0,5—0,7 pJs1 HAHCTBIX HAHOCOB B NepBble TOABl OTJIOKE-
uuit go 1,0—1,5 g5 mecuaHbBIX HJIM HAHCTHIX YNJAOTHEeHHBIX HAHOCOB.

®opmyaa (9.8) ocHoBaHAa Ha ydueTe DABHOMEDPHOrO OTJIOMKEHUS
HAHOCOB B pa3HbiC MepHOAbl. B AeACTBHTENBHOCTH ke CKOPOCTDb
3aHJIeHHA BOZOXPAHM/IHI] HEOZHHAKOBA MO IOJAM H 3aBHCHT OT H3-

MEHeHHsI OTHOCHTeJbHOH eMKOCTH Bojoxpaduauimia W. Haubogee
HHTEHCHBHOE 3aHJIeHHe MPOHCXONHUT B MepBble TOAbl HOCAE COOPYIKe-
HUA BOJOXpaHHIHIIA.

HepasHoMepHOCTh 3aH/IeHHst BOOOXPAHUIHI| IO rogaM MOKeT
ObITh yuTena no meroxay Illamosa, saxnouammeMycs B clenyiolieM.

o —
T LEE,
St wr 1
¢ Wg
©
§50—
8 W, W
S
4
g j—foa
S Wy
>
3 |
S 0
Q

fepuod 3aunenus (T)

Puc, 9.1. CxemMa 3auenns BOLOXPAHWIHILA C TeYeHHEM Bpe-
MEHH.

Beexcm caenyroune o6o3navenus (puc. 9.1):

W — noanpiii 06beM BOJOXPAHUAHIA AO HAYaja 3aUfeHHS;

W, — npegenbublli 06beM OT/IOMEHHBIX HAaHOCOB, T. €. 06beM CO-
OTBETCTBYIOLIHH YCTAaHOBHBIUIEMYCS peXKHMYy [epeMereHHs
HAHOCOB B BepxHeM Obede, MpU KOTOPOM pasbHefinlee 3au-

JleHHe He TMPOUCXOIUT;
¢

3VR; — obumuit 06beM HAHOCOB, OTJOXKHBIIHXCH 34 BpeMs [; 30echb
(]

R;— 00beM roIHUYHOro OTJIOMKEHHS HAHOCOB;

Wi — oObeM BOAOXpPaHUIUIN{A, OCTABIIMACA CBOOOAHBIM OT 3duje-
HHSl MO HCTeYeHHH BpeMeHH f{ OT HayaJa npouecca 3aH-
JIeHUS.

Beauyuna W;, odeBupHO, Gyger yMeHbLIATHCA ¢ TeUeHHEM Bpe-
MeHH, 110 Mepe 3aHaeHHs BOZOXPaHMW/IHIIA HAHOCAMH, H B TIpegese
OKaXeTcs] paBHOH HyJ/J10, Korga o6beM OTJIONKHBIIMXCA HAaHOCOB 3a

[4

Bpems £, T. e. 23 R;, okaxercs pasHbiM pesquuuue Wo. [Tepuon, B Te-
]

. 14
YeHHe KOTOPOrO OCYLIECTBHTCSl yKa3auHoe paseHcTso (X, Ri=W,),
0
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H SIBJSETCHA BpeMeHEeM 3auJeHHs BOAOXDaHHAMLIA. 3aKOHOMEPHOCTH
yObiBaHuA BeduyuHol Wi ¢ TeueHUEM BpeMEHM [ MOMXKET OblTb B 006-
LIeM BUAe NpejcTaB/Jeda ypaBHeHUEM

W, = W, (9.10)
rie o -~—nnapaMerTp, HSMCHHIOUJ,HﬁICH JJI5 paSHI)IX BOAOXPAaHILINALL OT
t

Hyas g0 eaunuinl. Umes B Budy, uto Wy=Wo— D] R, moayuum
0

!
Wo— DR,
0 g
Wy ’
npu (=1 roxy
w1 — Ro
Wy’
OTKYZAA
R 1
1—1—-—V0—— Lx/i . (9'11)
Ry

3nece Ro— 06beM HAHOCOB, OTJOMKHBIIMXCH B BOJZOXPaHMIHILE 38
MepBBIA TOJ| ero 3KCIIyaTaluu.

Ro
W3 cootnomenusn (9.11) cnenyer, yTo BeIHYHHA ——, Han | —q,

Wo
XapaKTepusyollad OTHOCHTeJbHOe 3au/eHHe BOAOXPAHHINIIA B Te-
YeHHe NIEPBOrO Toja, HAaXoZuTcsi B oGpaTHOfl (rumep60.1iyecKoi)
3aBHCHMOCTH OT NOKa3aTeas aKKyMyaupymomefl cnocolHOCTI Bo-

0
Taxum oGpasom, 3agaBasch pasJauyHbIMH 3HAYCHHAMH THapa-
MeTpa o (OTHOCANUMHCA K pa3/JHYHLIM BOAOXpaHWIHILAM) II COOT-

Wo
AOXpANHIHILE —

0
BETCTBYIOIUMH HM BeJHYHHaMH , MOXXHO TIIOCTDOHTL 3aBHCH-
0

MOCTb

DTa 3aBHCHMOCTb B JIOTaPHGMHYECKHX KOOPIHHATAX INpeIcTaBiasAcT
COGOH MNpPAMYIO JHMHHIO, H306PAaXKEHHYH INYHKTHPOM B IpHJIONKe-
aud XXXV.

Hcenoansys ypasrenne (9.11), M0XKHO OnpenefHTb, Ha CKOJBKO
NPOUEHTOB YMEHbUIUTCA He3aHJAMBLIHHCA 00beM BOAOXPaHILININA 110
MCTEUEHHH 3aJany’0ro nepHona BpeMenu f. [Ipoussens 3TH BbYHC.Te-
HUS 119 PasJHuHbIX 3HaucHHH o # Wy, MOXKHO NOCTPOHTb HOMO-
rpaMmy (nmpumoxenne XXXV) 1and onpefe/ieHHs CPOKa 3auIenus
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Wy

BOAOXPaHUJMIlA N0 BedHYHHE R ¥ 3amaHHOMY MpOIEHTY 3a-
0
HJICHHS.
Beauunnst Ry 1 Wy MOXKIIO OnpenesuTh MO0 33BHCHMOCTSIM:
1 / wp ¥
Ry——=-R (1 ) , (9.12)
{ [
op 1,7
W(,:W[l — () ] 9.13)
O

rie R—rojnosofi CTOK HAHOCOB, INPHHOCHMBEIX B BOAOXpaHMIHILE,
®p — TIOUIAb JKHBOTO CEUEHHS pPEeKH B CTBOpE IJOTHHBI 10 CO371a-
HHUSl BOAOXpaHMIHINA IIpH pacXoiae NpPHMEPHO PaBHOM 23 Maxcu-
MaJIbHOTO PacXond; ©q-— MJIOMA4b TONEPEYHOTO CeyeHHs] BOAOXpa-
HUJHILA B CTBOpE IMIOTHHBI (Ha OJH/KafilieM K IJIOTHHE yyacTke);
X — ToKaszaresb cTeneHH, u3Menaoulniics or 0,33 Liast ropHBIX pex 10
1,00 as15i paBHUMHHBIX pek; y— Bec eluHHIbl 00bema oTa0xKeHuH; W,
W u Ry — yKasaHnl BhIlIE.

Ouenka pacnpeneneHusi HAHOCOB 10 aKBATOPHH BOZOXPAHMIHILA
OCHOBBIBAETCA Ha ydYeTe CKOpOCTeH TeUeHMsi B BONOXPAHWIMILE Uep
¥ CKOPOCTH BBIMAACHHSI B3BEHIEHHBIX B MOTOKE YacTHI JaHHOH KpyIl-
HOCTH Un. 3@BHCHMOCTBH MEMKAY Uep H Us MOJKHO BBIPASHTH CJACLYIO-
LLHM YpaBHeHHeM:

D = (1 — 'ucp)’ (9.14)

rae o -—THAPABJIHYECKASA KPYMHOCTH JIAHOCOB, Ux — IpenesbHast

CKOPOCTB BBIAJeHUsi YaCTHL, onpefensieMas no popmyne (9.6).
3Hasi CKOPOCTb OCaXKIEHHs B3BEUIEHHHIX HAHOCOB H CPEIHIOI0

CKOPOCTh TeYeHHA Ha KaKoM-Iu00 yyacTKe BOZOXPaHM/IUILA, MOKHO

BHIYUCAUTD TYTh L, HA NPOTAXKEHNH KOTOPOro BhIIAAYT HAHOCH

paccMaTpuBaeMol KPynHacTH,

(9.19)

H
LZ If'UCp:—Z?'UCP,

roe L — gnu¥Ha yyacTka B M, Ha KOTOPOM BHINALYT HAHOCH, UMEIO-
IHe CKOpOCTh NaJeHHsi B TeKyueHl BOde u M/cex; {— Bpe)s BhHNa-
JAeHHS 4aCTHH NaHHOH (ppakumu, 1 — cpegnsa raybuHa Ha yyacTke
IIHHOH [ Uep— CPenHsIA CKOpPACTh TCYCHHUS BOAB Ha ydacTKe BO-
JOXPaHUANIA NJHHOHR L, KoTopas MOXKeT ObiTh MOJy4YeHa KaK yacT-
HOe OT Ae€JeHHsi pacxola Boinwl (), BbITeKalouero H3 BOAOXPaAHH-
JUILE, HA CPEJHIO IVION(alb CEUeHHS BOJOXpaHHJAHILA @ HA ydYa-
CTKe AJAMHOH L, T. e.
Q

Uep = 4~
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Takum oOpasom, uMed JaHHBIE O TBEPAOM pacXxoie ¥ O KpymHo-
CTH, HJIH TPaHyJoMeTpHUeCKOM COCTaBe HaHOCOB, TMOCTYMAmUIHX
B BOAOXpaHH/IHIIE, O BeJIMYHHE pacXofa BOABL M INIOU(AJH Holeped-
HBIX CeUeHHHl Ha pa3JuuHbX ydacTKax BOOOXpaHHUMAINE, Mo ypas-
Henuam (9.14) u (9.15) MoXKHO OIpegeNuTh, Ha KaKOM PACCTOAHHU
OT 30HBl BBIKAHHUBAHIA MOANOpa NpOH30HIET OCAXKACHHE YaCTHIL
pPasgHYBON KPYNHOCTH.

ITpumep 8.1. BBHUHCIHTL Npo.L10/UKHTEABHOCTh NEPUOAA 3aHJICHHS BOAOXpaHu-
JHIE, CO3JaBaeMOro lia PaBHUHNHON peke M mnelodlero MepTeulit o6bem Wip=
=10.8 - 10% »%

Cpenuuit roJoBol pacxox Boaul pekn Q=2690 x/cex, cpenusas rogosas MyT-
HOCTE =79 e/m? O6beMubill Bec HaHOCOB Yy NMpHHAT paBubiM 0,60 7/m3 nas nep-
BOH TOJOBHHH Nepuoia u 1,2 7/m3 Aas BTOPOH NOJOBHHB MEPHOA 3aHJIEHHS.

Hpé)ﬂO.’I)KHTe.HbHOCTb nepitoJa 3aHAeHUsT BOIOXPAHKIHINA Onpefe/saeM no ¢op-
my.ae (9.8).

Ha ocHOBAHHH 1CXOAHBIX JAHHEIX TI'OJOBOH 0ObeMm OT.J14CAOULHXCS HAHOCOB
COCTAaBHT

Wy=120Q - 31,56 - 106 = 0,079 (xz/x3) . 2690 (48/cex) - 31,5 - 106 =6,69 . 106 r,

ITpu o6bveMEOM Bece HaHOCOB, paBHOM B CpefHeM 3a [EPHOI 3aHJeHHT Y=
0,6 41,2
2

=09 /4% rogopoifi 0o6ben OTMIAraKuuxcs HAHOCOB N0 dopMyne
(9.9) pasen
6,69 - 106
Wy=—"FT-—— =743 - 106 43,
H 0'9 )
O0pem BJekoMBIX HanocoB Wyy ONpegerseM N0 COOTHOWIENHI) CO B3pelUeH-

HR
HBIMH HaHocami Wy i HpUHIMaeM W -100=49%. Torga OOBCM BTeKOMBIX Ha-
H

HOCOB COCTABHT

Wiy = 7,43 - 106 . 0,04 = 0,30 . 106 43,

MoacraBaas Buuuciexdsle peranunnel Wy u Way 8 gopmyny (9.8) u npusu-
masn 0=0,30, moayyaem NPOLOKHTENBHOCTb Iepuoja 3amAeHHA BOIOXPAHIUTHLIA

10,8 . 108
— ' e . 2 — 9 .
I = —03) =030 105 — 196 - 108196 zex
IIpumep 8.2 B BomoxpaHiliyiie MOCTYNAET PACKOA B3BEIUEGHHBEIX HAaHOCOB R=

=80 re/cex, XapaKTePU3YIOLHICA CJeIVIOLMMH JAHHBIMH:

Ouamerp uvactnu, mm . . . . . . 0,5 0,25 0,056 0,01
Koauuectso wactun (B % 1o secy) 1,0 15,6 16,4 67,0
TuppaBauyeckast KpynmuocTn, mam/cex 52,6 21,4 1,24 0,049

Pacxog Boge #3 BOZOXpaHAMHLIA B MepHOJ, /s KOTOpOI'O NPOH3BOJHTCA pac-
YeT ocaxeHus HauocoB, Q=125 m3/cex. Cpeiuss Nomand MONEPeYHOrO Ceverns
BOZOXPAHHIMUIA HA DACUCTHOM ydacTke =770 m?; cpemuds wupHaa B=200 u.

TpeGyeTcst onpegesnTe, Ha KAKOM PaccTOAINH OT BXOAA B BOJOXPANIJINIE Bhl-
najgyT 4aCTHUBl Pa3JqHUHOH KPYyTIHOCTH.

Ha ocuoBaHHN HCXOIHBIX JAHHBIX yCTAHABJANBAEM CpEJHION NMIyOHHY

770
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H CpeJlHIOIO CKOPOCTh

Uep= —,1{,;(57 =0,16 at/cex.

IMoasayace 3asucuMocTavk (9.6) u (9.14), HAXOJHM NIPeleabHyi0 CKOPOCTh Uy
1 ChOPOCTH BBINAJeHHsl YACTHI Up IJsi HAHOCOB Pa3IHUHOH KpyNHOCTH, a Jasee 1O
cooTHoleHuo (9.15) ompelenseM AAHHY y4YacTKa, Ha NPOTSXeHHH KOTOPOTO BhI-
NagaloT YaCTHLE! pasiHYHON KPYNHOCTH.

[poussenss BLIMHCAEHHS, MOJIydded CASTVIOUHE pe3yabTaThl:

JuaMerp wacTam, ma . . . . . 0,5 0,25 0,05 0,01
Ux MfCEK . . . . . . . . 0,39 0,31 0,18 0,10
Us MICEK . .. . 0 ... 0,031 0,010 0,00014 Menblue O

Lwm............. 2 60 4400 TIPOHOCSTCHR
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F'opowmkos U ®, CaMmoxuu A A ConoBbepa H H Makcuvans-
HBIE PACXOLLI JOKJEBBIX NABOJKOB Hd pexax OaccenHa AM\pa H METOIHKH
ux pacyeTa Tpyas JITMH, sum 35, 1969

Kanuuuual IT uMuawkos IT M Ipn6anxeHnsin pacueT neycTaHOBHB
urerocs ABHMKeHHs: BogHbN mace Tpyast MI, Buinm 66, 1958

Kaasuwgwuu I' T, Muawkos I[1 MU Hewaesa H C Ilpocras s1ex-
TPOHHAS MOJAeAHPYIOLIAsi VCTANdBha /st OpOrHO3a maBogxoB MerTeopo o
rus | rugponords, Ne 8, 1960

Jle6eres B B Cum [Blxra 3

MeTOHUCCKHE penOMeHTalHu K CocTaBienno CrnpaBOYHMKA 1O BOJHBIM pe-
cypcaM CCCB. Bun 7,4 1 HMax I'TH, JT, 1962

Mero1aueckue pexoMengalnu x coctapiensio CpaBOYHHKA To BOAHBIM Pecyp-
cavy CCCP Cum [21luBlkra 2

Mownsik B M Pacuyersr BecenHi#x MakCHVATbHBIX PacxonoB BOTLL Tpyasut
Kuesckoit 'MO, Bom 3(4), 1949

OruneBckrit A B OcHoBHbIE 3aKOIIOMEDHOCTH B TIpOLECCaX CTOna Ha ped
Huix Gaccelinax Tpyasr BUY T'YTMC cepus IV, Bun 13, 1945

Oruescwuii A B Cu [7ikra 3

Monskxos b B Cm [8]kra 3

CokonoB A A Merciria pacueToB MakCHMA/bHBIX PacXofi0B TaJbiX BOX
TIpH OTCYTCTBHH H'TH HELOCTATOUHOCTH THAPOMETPHUeCKHX TaHHBIX Tpyaut
I'TH, setn 134, 1966

Coxonosckuft JI JI Cm [Blura 2

Cokoaoscxknit J JI uw Wluknomanor M A Pacuern rupporpagos
TIaBOJKOB C TpPHMEHeH'IeM 3JeKTpPOIHbIX MOJEAHpPYIOUHX \cTpoiicTs Tpyaut
JITMH, Bem 23, 1965

YKasaHHs nO ONpefeTeHHIO PACUETHHIX MAKCHMAJbHBLIX DacXOAOB TAJBX BOL
npH OTCYTCTBHM MM ILI€JOCTATOYHOCTH THApOMETpHUeckux HabmopeHni
CH 356 66 TI'mapowvereons at, J, 1966

®enopelt B I' MakciMarbable pacxofsl Boas pex GaccenHa BepxHero i
Cpennero Amypa Tpynst B HHUI'MH, prn 18, 1964

eborapes A I Cu [I1]kra 3

UesorapeB A U nKaubamep K IT Cum [2]xra 1

Meroanyecke yxazaumd ympaBnenuwsm [uapomercayxGul, Ne 49, I'TH TI'n-
NpoMereousgar, J1, 1957

F'masa 9

1 Mavoe ' U Peunne nanocsl I'Mipowereonsiar, JI, 1959
2 ¥Kd3dllfisi 00 PacueTy 3dH TeHHs BOJOXPAHIITIILL PI CTPOHTETHHOM MPOEKTHPO

Banun I'ugpomercomizar JI, 1968
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Paamepbl pamMoK W niomazei Tpaneuuit tonorpaduueckoil ¢wemku macwraba 1: 100 000 (20" < 30")

[ a [ d P [ a 4 d P
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a | abee | smor | s | 173699 20 | a3l | g0 | G098 ) 12007
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36 00 4508 36,99 58,30 1670,92 40 30,66 3712 4806 | 113297
20 4489 36,99 58,24 1664,00 57 00 30,39 37.12 4788 112295
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% %0 13,92 3700 57.35 1621026 | 59 00 28°74 37,13 o4 12t
2 B 37°00 5790 161305 2 2846 313 10,87 FEtTEN
39 00 4331 37,00 57,04 1606, 57 40 28,18 3714 Wi | o '35
% 13,31 37°01 56,89 1599714 | 60 00 27°90 o714 e e
P 1590 3701 56.74 1591 .66 20 2762 37'1a 46»2(’) 1020’57
40 00 4270 37,01 56,58 1584,12 40 27,34 3714 46°03 | 101013
% 2 3701 5643 157653 | 61 00 27705 ar.u 15,08 10,13
20 42,49 37°02 5628 1568 88 20 %677 3,14 3 200,64
, 37702 5612 156118 40 2649 ; 45,71 L
; : 3715 45 54 978 58
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ITpumeuanne a-—IoxkHOE (MJAM ceBepHOE) OCHOBAHNE Tpanenut, ¢ — 6okobas cTOpoHa Tpaneuus, d — AHaroHalb,
P — npomane.
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NPHJIOXEHHE 2
Mapamerpu austeit A w B

Haspanue DyHKTA [ A B Hazasaune nysHkrta t A B
| l |
Ai-Tletpy . . - . . . . 5,20 6,85 Bepxuuit KapaGynak (5,69) (5,52)
Ag-Tam . . . . . . .. } 2,60 3,61 BaaauBocTOK, obcepBaTo-
Anma-Ara . . . . . .. 3,25 3,21 PHA . . ... ; 4,68 4,93
Anmywra . . . . ... | 4,25 6,62 Boaoso . . . . . 3,44 3,14
AMypckas c.-X. OIL CT 4,30 3,98 Bojorfia . . . . . . . i 3,28 2,90
Apxapa . . . . . . .. 5,58 5,02 Boarorpag . . . . . . . 3,02 2,62
Apxanreibck . - . . . . 2,59 2,84 BoaouHeK . . . . . . . 5,40 4,82
Acrapa . . . . . . . . 4,86 1 4,55 Boponex, YH-T . . . 4,88 4,93
ATKapeK |, . - - - . .. 4,50 3,64 I'esHueck, MOPT . . . . 3,96 4,35
Axdenu . . . . . . . . 2,82 2,32 Feopruy-Hex . . . . | 4,25 3,26
Amxabag . . . . . . . 1,62 2,61 T'unoso . 3,13 | 3,13
Bafnapel . . . . . . . 2,37 6,40 Cno6uauo . . . . . . . 4,37 4.13
Basamos, x.-A CT. 3,58 3,38 CoBOpHL . . . . - . . 4,19 3,01
BapaGuaek . . ., . . 4 .56 4,46 To#tx - . . . . . . . 7,06 5,31
Batymu, 3enednli Mbic 7,78 5,75 FopkH .« . . . . . . . 3,61 2,32
Baxymncapaii . . . . . . 5,35 6,37 I'opOAHIIEHCKOE JiecHHYe- I
Besenuyx . . . . . . . 3,28 3,77 CTBO  « o« - . . . . 3,14 2,94
Buxus . . . . . .. . 4,45 3,45 CopbkHit . . . . . . 4,10 : 3,78
Bupa . . . . . . ... 4,85 3,9 I'padceras . 3,80 3.16
Bupckoe on. moje . . , 4,40 4,00 Tpossblii - - - - . . . (5,25) (5,64)
Bupiouna  Koca 3,50 416 Typavd . - . . . . . . 4,09 ’ 4,54
Dnaropemtenck . . . . . 422 3,58 IlamGyry . . . . . 3,40 | 3,18
BoGpuuckas . . . . . . 3,34 3,18 OepGent . . . . .. 2,62 4 58
Boroponunukoe-Qeruo 3,80 2,67 Ikambya . . . . . . 3,06 ' 3,23
Bosoroe . . . . . s 3,62 2,93 InenponeTpoBeK . . . 4,00 3,55
BomMHEaK . . . . . . . . 3,03 3,38 Tomenk . . . . 4,57 4.05
BopoBOe JIECHHUYECTEO .. . 4,20 3,77 IlpaGos . . . . o 3,74 3,85
Boica . . . ... ... 4,28 3,08 Hymanbe . . 3,67 3,79
2 Bacwinbeso . . . . . . 5,30 5,15 Epnaropus, Hopt . . . 3,66 3,36




Haapaune nynxra A B Hassanue nyskra A 3
Esrenpeska, . . . . . 4,14 4,65 Owmw . . ... .... 2,63 3,76
Enu3apeTHHCKAA . 3,03 3,06 Magma-Ata . . . . . . 3,45 3,83
JKmepuska . . . . .. 4,10 3,86 Iecyanoe . . . . . . . 5,17 3,95
3aBHTAsT . . . . . o« . 5,12 4,07 IlexneBu . . . . . .. 5,54 4,59
3akataibl . . . . . o« . (4,89 (3,76) Hakan . . . . . . .. 4,56 3,96
HparoBo, onopsas 3,26 2,96 MuabBa . . . . . . . . 3,97 3,07
Wpkyrek . . . . . .. 2,53 2,81 Ilokposka-Kapakoa 2,33 2,59
Muuss . . . . . .. .. 3,92 3,57 [Tosrapa, c.-X, Om. CT. 4,32 3,29
Kawmeneuk-ITogoasckuit 4,46 3,84 "Tlotu, nmopr . . . . . . 9,00 6,62
Kameska . . . . . .. 3,93 3,92 IIpuanenpoBckasn . 2,97 2,78
Kamennasa Crenb, Ne 4 3,08 2,98 Pocror-ua-Jlony, rugpo-

Kapa6u-Jima . . . . . 4,05 3,44 METCTAHUHA . . . . . 4,26 4,58
Kapakoa-Tloxposckoe 2,33 2,59 Pocros-sa-dony, on, cr. 4,65 4,45
Kanmpa J 3,75 3,13 Py6exuoe . . . . .. 4 40 3,11
Kepup, mopt . . . . . . 3,70 4,66 Py6uoBka . . . . . .. 3,64 3,64
K3bla-Oppa-Typrai 2,44 3,05 Prumeso . . . . . . . 3,78 3,56
Kupos, onopzas . 3,76 3,54 Carafigak . . . . . . 5,60 5,09
Koswotom . . . . . .. 3,85 3,18 Cakn . . . . . . . .. 3,66 4,31
Korcrautnnoska 5,48 4,75 Caardpka . . . . . . ., 4,20 3,75
Kotosck (Dupayaa) (5,81) (4,55) Camaprana . . . . . . 1,56 3,12
Kpacuorpapn (Kouctaut- Cautpens . . . . . . . 5,27 4,55

HOTpaA) - .+ « « « « . 5,40 4,69 Canraxesa . . . . . . 3,99 4,45
Kpacunili Kopaox 4,05 2,92 Capkawx . . . . . . . 2,84 2,03
Kpowmrraar . . . . . . 3,18 2,61 Capbly, MafAx . . . . . 3,81 4,35
KpeiMckHEl roc. 3anoBef- CeepanoBek . . . . . 3,16 3,12

HHK . . . v o o 4 . . 5,60 5,85 Cesan (EnenoBka) . (5,49) (4,25)
Kynsinex, x.-A. CT. 4,13 3,12 Cerexa . . . . «. .. 2,74 2,32
Kypek .. ... ... 4,11 0,44 Cxuna (Axancomenu) . . (5,07) (3,84)
Kytkames . . . . . . (4,80) (3,08) Cayux . . . . . . .. 3,45 2,47
Kyuvk-Toraliko . 5,18 5,50 CouH, om cT. . . . . . 6,72 5,56
Jlaso . . . . .. . .. 4,63 417 Coun, mopr . . . . . . 6,00 5,00
Jles Tosctolt . . . . . 4 44 3,80 Cnac-/IlemMesck . . . . . 3,89 2,86
Jlesunekan . . . . . . (5,00) (4,20) Cnat . . . . . . ... 4,90 5,20

Jlenunrpan, TTO u Jle-

Crapast Pycca, x.-4.




eov

uunrpaj, Ilecounas. . 3,49 2,83 [ 3,96
Jlenunrpan, JlecorexuH- Crapoiii KppiM . . . . . (5,85)

yeckast akaleMus . . 3,56 3,00 CyMer, o1, CT. . 3,59
Jlenunrpag, nopr . . . . 3,72 3,69 Cyxymn,  GoTFanHueckHi
JIuBagu . . . . . . .. 3,86 3,61 CAML v v v v e e e e 6,60
JlosoBan . . . . . .. 5,06 4,30 CyxyMu, Mafak . . . . . 7,50
Margaraus . . . . . . 4,60 3,58 CyxyMd, nopt . . . . . 7,50
Mapuynons, nopr . . . 4,90 4,85 Ta#ira . . . ... ... 4,52
Maxaukana ., . . . . . 2,59 3,35 Tamxkenr, o6GcepBaTopus 2,04
Maiixs .. . . . ... 3,52 4,53 Tawne-Kunuak . . . . 5,07
Megeo! ... . ... 4,30 3,54 Tounucu, obGcepBaTophs 4,10
MuHepasabtcie Bogsl, Tounuch, dpynuxynaep (ro-

Wool. €T, « « « « « . 6,25 6,25 pa HaBwaa) . . . . . 3,88
Musnck, omn. cr. . .. 4,50 3,40 Temasn . . . . . . . . 5,40
Muppsip . . . . . . .. 3,28 2,98 Tempiok, mopt . . . . . 4,95
Mutpogasosckas 3,70 3,46 Tuxopeukass . . . . . . 5,10
MHUYPHHCK . . . . . . 5,08 3,83 Txpubyan . . . . . . 5,55
Mocksa, ['upOMeTHHCTH- Tpouuk . . . . . . .. 3,20

TYT v e e e e e . 4,50 3,86 Tyance, mopr . . . . . 6,85
MockBa, O6cepaTopHs Typrafl, Ksnia-Opaa 2,44

HM. Muxenbcona Turag-ypkad . . . . . 3,77

(OniBLL. IlerpoBcko- YsnoBag . . . . . . . 3,65

PazymoBcKkoe) 4,32 3,28 Ynasnra .. 3,62
HesuuuoMpiccKasn 5,98 6,93 YabKasel . . ., . . 3,94
Huxunit Onbuesaen 4,44 3,83 Yerp-Konymbe .. 3,90
Hukurckaa aua 3,75 3,68 Yerb-Jlyra . . . ... 3,73
Hukonaesckoe . . . . . 4,11 3,64 Yeeypuiek . . . L. 3,90
Hososelbkop . . . . . 2,62 2,83 Yecypuiickas NpUMopcKas
Hosopoceufick, nopt 5,61 5,61 C.-X. oml. CT. oL 4,21
Hosocubupek . . . . . 3,19 2,42 Yuan-Cy . . . .. .. 3,50
Ob6ayuse . . . . . . . 5,33 4,08 ®eosocHiiCKOE  JeCHHUYe-

Opecca, mopT . . . . . 4,07 4,38 CTBO v v v v s v v s 4,75
Opeubypr . . . . . . . 3,18 2,86 deosocus, Mopckaa 06-

Op/KOHHKHA3E . (5,51) (4,97) CepBATOPHA . . . . . 4,33
Opua, X.-1, CT. 3,60 2,80 ®pynse, ayrosas 2,42

! O6peaunenn nabaonenus nyukros Meneo, Capr-Cai, Bepxuuft [openbhuk, Yerb-Topenpuk u Mpis-JUK UKy,

—

UL W Ui WA WWWwR WLl WsWPIY WOIN

i oo
B = Cn
A

XL ONOD ~ QO N WOO O

P

&

oo
[

=
~ o



HasBanue nynxra A B HasBanue nyukra ' A B
XapbkoB, of6cepBaropus 4,37 3,76 Yakueo . . . . . . .. 3,86 3,08
XpucTunoBka . . . . . (6,20) (5,67) Yanmueo . . . . . . . 5,80 4,76
Llanenmxuxa (5,02) (4,08) Ilatunoso . . . 4,18 3,91
Llennnorpan 2,57 3,22 Ulumanosckan . . . . . 4,05 3,33

ua-Xaiy . . . . . . . (3,65) (2,76) IHarpm 4,65 3,64
Ha . . . ... .. 3,66 3,20 Jata . . . . . . . .. 3,32 6,25
Yaksa . . . . . . .. 7,47 5,21
NPHJTO)KEHHE 3
Besnuunn o6ecnedeHHOCTH, BHYHCACHHLIE N0 hopmyde
m—0,3
P= g4 " 100%
S - L -~ N
m | ‘ ‘
10 ' 11 12 [ 13 14 15 16 17 18 19 20 21 22 2%
1 6,73 6,14 5,64 5,22 4 86 4,55 4,27 4,02 ! 3,80 3,61 3,43 3,271 3,13 2,99
2 16,3 14,9 13,7 12,7 11,8 11,0 10,4 9,76, 9,25 8,76 8,33 7,94 7,59 7,26
3 26,0 23,7 21,8 20,1 18,7 17,5 16,5 15,5 f 14,7 13,9 13,2 12,6 12,0 | 11,5
4 35,6 32,5 29,8 27,6 25,7 24,0 22,5 21,2 20,1 18,1 18,1 17,3 16,5 | 15,8
5 45,2 41,2 37,9 35,1 32,6 30,5 28,6 27.0 25,5 24,2 23,0 22,0 | 21,0 | 20,1
6 54,8 50,0 46,0 42,5 39,6 37,0 34,8 32,7 31,0 29,4 28,0 26,6 25,4 24,4
7 64,4 58,8 54,0 50,0 46,5 43,5 40,8 38,5 1 36,4 ' 31,5 32,8 31,3 | 29,9 | 28,6
8 . 74,0 | 67.5 | 62,1 | 574 | 534 | 50,0 | 47.0 | 44,2 | 418 | 39,7 | 37,8 | 36,0 | 34.4 | 32,9
9 | 836 | 763 | 70,2 | 64.9 | 60,4 | 56.5 | 53.0 | 50.0 47.2 | 44.8 | 42.6 | 40.6 | 38.8 | 37,2
10 93,3 85,1 78,2 72.4 67,3 63,0 59,2 | 55,8 52 8 50,0 47,5 45,3 | 43,3 | 41,5
11 93,8 86,3 79,8 | 74,3 69,5 65,2 ‘ 61,5 58,2 55,2 52,5 50,0 | 47,8 | 45,7
12 843 ! 873 1 81,2 | 76,0 | 71.4 | 67.3 | 636 ' 60.3 | 57.3 | 54,7 |52.2 | 50,0
13 | 94,7 | 83,1 82,5 77,5 1 73,0 69,0 ' 65,5 62,2 59,4 | 55,7 | 54,2
i |




oY

14 95,1 | 89,0 78,8 | 74,5 67,2 | 64,0 |61,2 | 582
15 95,5 84.5 | 79.9 7200 | 68.7 | 65.6 |62.8
16 902 | 85.3 77.0 | 73,4 | 70,1 | 67,1
17 96.0 | 90.8 B1'Q | 78.0 |74.6 | 71,4
18 96,9 86.8 | 827 |79.0 |75.6
19 917 | 87,4 |835 | 79,9
20 966 | 92.1 | 88,0 |84.2
21 96.7 | 92,4 |88.5
22 969 | 92.7
23 97.0
m —
24 ‘ 25 ‘ 26 ] 27 ‘ 28 ' 29 ) 30 ‘ 31 32 34 35 36 37
1 2871 276 2,65| 2,561 2,46| 238 2,30 2,23| 2,16 2,10] 2,04 | 1,98 1,92 1,87
2 6971 6,70 644 6.20| 598 5.78| 558! 541 | 5,26 5,9 4,9 4,80 | 4,67 | 4,55
3 1111 | 10,6 | 10,2 985 950 | 918| 8.88 | 8,60 | 8.34| 88| 7,85| 7,63| 7,42 7,23
3] 152 | 146 | 1400 | 135 | 130 | 1206 | 122 | 118 | 11,4 | 111 | 108 | 1004 102 | 9,90
5 1193 {185 | 17.8 | 172 | 16,5 [ 160 | 155 | 15.0 | 14,5 | 14,1 | 13,7 | 13,3 | 12,9 | 12,6
6 | 234 | 924 | 216 | 2008 | 201 | 1814 | 188 | 182 | 17.6 | 17.1 | 166 | 16,1 [157 |152
7 1 2705 { 964 | 5.4 | 24.4 | 236 | 22.8 | 22.1 | 21.3 | 20,7 | 20,0 | 185 | 189 | 184 | 17,9
8 [ 3106 | 3038 {2902 | 281 | 971 | 262 | 253 | 245 | 238 | 3.0 | 22,4 | 21,8 (21,2 |20,
9 | 357 [ 343 | 330 | 318 | 2006 | 2006 | 256 | 277 | 969 | 26,1 | 25.3 | 24,6 [23,9 |23,3
10 | 59°8 | 382 | 367 | 3574 | 341 | 330 | 3.9 | 309 | 30,0 | 2001 | 282 | 27.4 |26.6 | 26,0
11 | 43,9 | 42.1 391 | 377 | 36,4 | 352 | 341 | 33,0 | 320 | 31,1 | 30,2 |29,4 | 28,6
12 | 48,0 | 46,1 227 |a1’2 | 398 | 385 | a7.3 | 36,1 | 35,0 | 34,0 | 330 |32.1 |3I,3
13 | 52,0 | 50,0 4 | 447 | 432 | a8 | 404 | 39,2 | 38.0 | 36,9 | 35,9 |34.9 |34,0
14 | 56.1 | 53.9 48’2 | 466 | 451 | 43.6 | 42,3 | 41,0 | 39,8 | 38,7 |37.6 | 36,7
15 | 60,2 | 57.9 518 | 500 | 48.4 | 46.8 | 45,4 | 440 | 42,7 | 41,5 | 40,4 | 39,4
16 | 64.3 | 61.8 553 | 53.4 | 51.6 | 0.0 | 485 | 47.0 | 45.6 | 44,4 |43.1 | 42,0
i7 | 68,4 | 65,7 588 | 56.8 | 54.9 | 53,2 | K1.5 | £0.0 | 48, 5 472 | 45.9 | 44,7
18 | 72,5 | 69.7 623 | €02 | 582 | 564 | 546 | 53.0 | 51.5 | 50.0 |48.6 |47.4
19 | 76,6 | 73,6 €5.9 | 63.6 | 61.5 | 59.6 | 57.7 | 56,0 | 54,4 | 52,8 |51,4 |50,0
20 | 80,7 | 77.6 69.4 | €70 | 6.8 | 627 | €08 [-59.0 | 57.3 | 55,6 |54,1 |52,7




90%

25 26 Prd I 28 I 29 0 ai 32 33 34 35 36 37

81,5 | 78,4 | 756 | 72,9 | 70,4 | 68,1 | 65,9 | 63,9 | 62,0 | 60,2 | 58,5 | 56,9 | 55.4

85,4 | 82,2 | 79,2 | 76,4 | 738 | 71,4 | 69,1 | 67,0 | 65.0 | 63.1 | 61.3 | 59.6 | 581

89,4 | 86,0 | 82,8 | 79,9 | 77,2 | 74,7 | 723 | 70,0 | 680 | 66.0 | 641 | 62.4 | 608

93,3 | 89,8 | 86,5 | 835 | 80,6 | 77,9 | 75,5 | 73,1 | 70.9 | 68.9 | 67.0 | 65.1 | 635

97,2 | 93,6 | 90,1 | 87,0 | 84,0 | 81,2 | 787 | 76,2 | 73,9 | 71,8 | 7000 | 67.8 | 661

97,4 | 93,8 | 90,5 | 87,4 | 845 | 819 | 79,3 | 77,0 | 74,7 | 726 | 706 | 68’8

97,4 | 94,0 | 90,8 ( 87,8 | 85.0 ( 824 | 800 | 77.6 | 75.4 | 73.3 | 71.5

97,5 | 94,2 | 91,1 | 88,2 | 855 ) 82,9 | 80,5 | 782 | 76.1 | 741

97,6 | 94,4 | 91,4 | 88,6 | 8.9 | 834 | 81.1 | 788 | 76.8

97,7 | 94,6 | 91,7 | 88,9 { 86,3 | 83.9 | 81.6 | 79'5

97,8 | 94,8 | 92,0 | 89.2 | 867 | 84.3 | 82’1

97,8 | 95.0 | 92.2 | 896 | 87.1 | 848

97,9 { 95.1 | 924 | 8098 | 87.5

98,0 | 952 | 92.6 | 90,2

98,0 | 953 | 92.8

98.1 | 95.5

98,1

n

39 40 41 42 43 44 45 46 47 48 49 50
1 1,781 1,73 | 1,691 1,65 1,61 | 1,58| 1,54| 1,51| 1,48| 1,44 | 1,42| 1,39
2 4,81 | 4,20| 4,11| 401} 3,92| 3.82| 3.74| 3.66| 3.59| 3.5 | 3.44| 337
3 6,85| 6,68 652| 637| 6,22( 6,08 59 58| 570 558 | 546 536
4 9,39 | 9,16 | 893\ 8,73| 852 | 835| 815| 7.97| 7.81| 764 | 749| 734
5 11,9 | 1.6 | 11,4 | 11.1 | 108 | 106 | 10,4 | 1011 992 | 9,71 | 951 | 9.32
6 145 | 14,1 | 13,8 | 13,4 | 13,1 | 12,8 | 12,6 | 123 [ 12,0 | 11.8 | 115 | 11.3
7 17,0 | 16,6 | 16,2 | 158 | 154 | 151 | 148 | 14,4 | 140 | 13)8 | 136 | 13'3
8 195 | 191 | 18,6 | 18,2 | 17,7 | 17,4 | 17,0 | 16,6 | 16,2 | 159 | 156 | 153
9 22,1 | 21,5 | 21,0 | 20,5 | 20, | 19,6 | 19,2 | 18,7 | 18,4 | 180 | 17.6 | 173
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25,2
978
304
3370

38°2

642
66.8
694
72.0

902
928

98’0

24,6
972
297
32.2
34.8
373
39,8

500
52,5

703

24,0
26,5
290
31.0
33.9
35,4
38,9
41.3
43.8
46.3
488
51,92
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735
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958
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37.0
39,4
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99,4
%7
7.0
293
3.5
33.8
36.1
38.4
407
43’0
45’3
47'6
50.0
52°2
545
56.8
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61.5
638
661
684
70°7

75
77
79'9
82'92
84’5
86,8
892
91’5
93'8
96.6
984

3
6

21,4
23.6
25.8
2870
302
32,4
346
36.8
39.0
412
43.4
456
47'8
50.0
52,2
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58'8
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50

47 92,6
48 98 5 94’6
49 956
50 98'6
n

" 51 53 54 55 56 ) 57 ‘ 58 ~ 59 | 60 \ 61

1 1,36 1,31 1,29 1,2 1,24 1,22 1,20 1,18 1,16 1,14
2 3,31 3,18 3,13 07 3,01 2.95 2,91 2,85 2.8 277
3 5,2 5,06 4,96 4,87 4,79 4,70 4,63 454 447 4,49
4 7,21 6,93 6,81 6,68 6,56 6,44 6,34 6,28 6,12 6.03
5 9,15 8,80 8,65 8.48 8,33 819 8,05 7,91 7.78 7.65
6 11,1 10,7 10,5 10,3 10,1 9,93 976 9,59 9. 44 9,28
7 13,0 12,5 12,3 12,1 11.9 11,7 11.5 11,3 11,1 10,9
8 15,0 14,4 14,1 13,9 13,6 13,4 13.2 13,0 12,7 12,5
9 16.9 16,3 16,0 15.7 15.4 15,2 14,9 14.6 14,4 14.2
10 18.9 18,2 17,8 17,5 17.2 16.9 16.6 16.3 16,1 15,8
11 20,8 20,0 19.7 19.3 18,9 13.6 18.3 13.0 17.7 17.4
12 22.8 21.9 21,5 21,1 2.7 204 20,0 19.7 19.3 19,1
13 24,8 23.8 234 22.9 225 221 218 21,4 21,0 207
14 26,7 25,7 95.3 24,7 243 239 235 230 27 92,3
15 28.6 27.5 927.0 26,5 26,1 25.6 252 217 213 23.9
16 30,6 29,4 2879 98,3 278 27.3 26.9 264 2 25.6
17 32.5 31,9 31.3 30,7 30,1 29.6 2971 286 92811 : 2712
18 34,5 33.8 33.2 325 31,9 31.4 30,8 30,3 298 8.8
19 36,4 35,7 35.0 344 33,8 33,2 32,6 32.0 3.5 3005
20 38 4 37.6 36.9 36,3 35.6 349 34,3 338 33.2 32.1
21 40,4 39.6 38,8 38.1 37.4 36.7 36,1 355 34,8 33.7
22 42.3 41,5 40,6 39.9 39.2 38,5 37.8 37.2 36,5 35.4
23 44,2 434 425 41.8 41,0 40,2 39.5 38.9 38,2 37.0




60¥

45,3

77.7
79.6

91.1
93°0

98,7

83,7

87.5
89.3
91,2
93.1
95.0
96.8
987

43,7
45.4
47 4

89,5
939

96,9
987

42,0

52,7

61.5

72,2

77,5

863

93 4
95,2
97.0
98 8

41,3
4370
44’8
465
48'92
50.0
51.7
535
552
57.0
58.7
60,4
62,2
639
65.7
67.4
69,2
70,9
72.6
744
761
77.9
79.6
814
831
848
86,6
88.3
901
91.8
93’5
95'3
97.0
98.8

10,6
42,3
44,0
45.7
474
49’9
50,9
52.6
51,3
56.0
57.7
59.4
61.1
62,8
64.6
66,3
68,0
69,7
71,4
73.1
74.8
76.6
78.3
80.0
81,7
83,4
851
86.8
885
90,3
92,0
93.7
954
971
98’8

39,9
449

50,0
51,7

70,2

76,9

92.0

988

39,2

44 2

55.8

69.0

789
806

905

98.8

989



72

,,,,,,,,,,,,,,, L&%;ﬁ&&LZ4£68911&
N TR (N A A o &0 00 08 09 09 & o <

71

,,,,,,,, N OIS O b Oy D QN O3 < (O e Ty S s O3 F (O bs 9O s O3 4
CNRBORENTRONAIILRISNIBRRTRER

70

,,,,,,,, TV 1O o O O DX TDALS (O U Ty S OF 2 (O b Ty D OF DAL
CNMOOBIONDROLIINTRALTIBRUNERLERILIARE

69

68

N 00 1) 0~
—ONMUOONRTANTFTIONVO =N PNV O =M H OO — M) H O
At = = NN NI NN DM OOV <H <H <H < <P

= N DO =
1245689124578013467”023568912457
— o =t = GO OO NN I DD I H < = =

66

1 b= b 0 00
SIBS IO D D — D O i (O i O =D GV O OV b= OV b= N b= BN b= N b= G b 2N b

— O U bl 00 D 23 H O b T3 O N 07 LY SO 00 T 1 O T 14D b 00 O i O < €O b
PR A S E R AN N QA QD 6 o o oD o8 T <

65

O MODN

SBLEBAN 0000 0 <0913 © 1 (O i €O (N b (N 0 00 GT < T <H O 16D

—e © 03 H (O b O3 D QN TH 10 [ 00 © < 9 T (O b Oy € O 03 163 (5 00
OO L CRANISERRERRARERILIRER

64

63

62

DO O U

O617384051627300149506272849_.006172
NN OVON=NF DD ML) OO D — ) H O =D

124578m1111112222223333333444444

SR =0

16%8“961739406283951628405172840

SN ONMNMNOOQD M HOLDNT NN D DCIM DO 0D
— = = NI QNN NN D D Y D &) <F < <f < =p <F 1D

NN D <P
D~ T NO NN FOONOFOONDHFOOMNDHOOND

O LB b 03 S N 0910 b 00 O O T 13 €0 00 & i 00 < (0 G0 Oy — 0N H €O b Ty &
=t et = NN AN NN AN MM MM MM < <f <H = = <H

410

AN FONRNO —~NMFLUIO 0D O — N D
e ettt =t = 0N GV GN O OO



Iy

60,4
62.0

79,7

8d,1
89,3

92.5
941
95.7
97.3
98’9

51,6
53,1
54,7
56,3
57,9
59.4
61,0
62.6
64.2
65,8
67.3
68.9
70,5
72,1
73,6
75,2
76.8
78,4
80,0
81,5
83,1
84,7
86.3
87.8
89.4
91,0
92,6
94,1
95.7
97.3
98.9

Lo ©
CHROWRWRNNNNO=NOUICUOREOROWEHNNIODN=OoOTO

orruNNoornornwNY e o R CcLw e = o R ew w

no:oco:o:ocooooooooooooooo\x\l\xw\xvmmmmmmmmmgmmm

LN NP OXEONMW—OWNUIERN= OO — O™

LWL PWWLEELEPLWLENNINNNNNoOaoooduiggmomne
NN OO NMWNOONTDRN O TIWNNOLONIO W= O

49,2

59.8
62.8

71.8

959
98.9

48,5
50,0
51.5
53.0
545
559
57.4
589
60,4
61.9
63,4
64.8
66.3
67.8
69.3
70.8
72.3
738
752
767
78.2
79.7
81.2
827
84.1
85.6
871
88.6
901
91.6
93.0
94’5
96.0
97.5
99.0

47,8
49°3
50,7
52.2
536
55,1
56,6
58.0
59,5
60,9
62,4
63.9
65.4
66.8
68.3
697
71.2
72,7
741
75.6
77.0
78.5
80.0

’

81.4
82.9
84.4
85.8
87.3
88.7
902
91,7
931
94,6
96.0
975
99.0

47,2
43,6
50,0
51,5
52,9
51.4
55.8
57.3
58.7
60,2
61,6
63,0
64.5
65,9
67,4
63.8
70,2
71.7
73.1

76.0
77.5
78.9
80,4
81.8
83,2
847
86,1
87.5
89.0
90,4
91.9
93.3
94.8
96.2
976

CIUES W
N oo

[=lNe LN No >l

45,8
472
486
50.0
51,4
528
542
55.6

69.6

89.2

94’8

R R e o~ ol o

o

caongnc
OCNS R WNOOLOIO;
SO ODNNOUI—NWODNN W —=JWPO LN

\I\I\IO':O':O‘:O‘:O‘:O‘:%
N — QOO = o




9
2
6
0
85

72

71

6,

7,
99,0

70
97,
9

["Tnkioke oliwp] N oo
802@ﬂ91%68024681357
DNMFHNOONO — N HHDSTIO — N

— ot — O N EN

82

69
99,0

6%247 laglie]
@0 0 1 b~ NP~ D OOO MO

QNN F~ONO —NDF OO M

— ot NN TN

81

s = <t oMY
W NOOIOSMUIPVO MO OML)~O N
OANMNPFW~XTHOANDFIO~XTNO D

— e N N O

68
80

i

78

66
0
2
3
4
6
7
8
9

11
12
13
14
16
17
13
20

7

65

OMNMFO~RO—NFDO =D — D H
—— —

76

64

3%8 — O3 00
v (o] LA 0 ALY T N AL NI 0 — 100

63
94
28
63
97
32
00

7+

62
73

71

412



00 T I 00 s 00 v 1 0 M 1t~ o O = T O 100 @ O 00 O O IO (O O D <O N 1Y OE T D GO O

BN OO

NalN|

O I R OO L O O IO O 0 LS 0 OO IO =~ 6o O O 19 0 e — oo

ﬂﬂ\lﬂﬂmmmmmmmmmmmmmmm»*—»-r».-x-\-.-x-\-gc.oc.ogguwwcowww

NP W CE NN L0 U N — O 00~ Uk Lo

BAWNCOROITER RO WNNCORD MW= OO W= OO

13874

51,3

DD S eicnenen
cNr Uit c oo

NJO‘OOO@%%I\U—-‘OVO\IQU'\COI\')

NN, D

[ =

[\
(=]
-
DO D

[\
-3

Ca N>
< o

w
—
[N RSB I

£
o

OO~ 0N WONENOOWR LN OO W

'—”.DC“.‘C.O’—'OOCDCOOOOCJ‘ICOOOOCHI\DO\ICHI\')‘-D\]%I\DQD\I—P’—'QDCDWA'—‘OOCDCOﬂOO

03030101010101010101%#»&#%%%COCOCOCOCOCOCOCON)N)S

CONCUNWN—=OXNNOLWIe— OO WN— DN R WON—DW

DR DDT DU NN o e s i b s O W Lo oo
LN WNOOLRENMBRW— OO W—HOO~NOOC

(=]
3=

NPT

)
—

406

43,1
44,4

69.2

24,2
254
26,6
291
303
31.6
32.8

359

681

i R R R

604
61.6

67.6

SOONHREWOOUNUIWNOORENOON

NOCONMENCONUWNOWw=IUIL—

WN—DONODMEW—O oo~

gm@mmmmmmmmmm».h%.pﬁ

SPRODNR DU DML OO W b s R e 00 00 0000 Lo S0 Lo W RS BS DI D b DD
DNMELBROOLONDIREWRWN— OO NRN—OCHIUMRE WIS DO E W

oI W

=N
fop




1y

73 74 7. 76 77 78 79 80 81 82 83 85
77,2 | 76,2 | 75,2 | 74,2 | 73,2 | 72,2 | 71,4 | 70,5 | 69,6 | 68,9 | 68,0 | 67,2 | 66,4
78,6 | 77,5 | 76,5 | 755 | 74,5 | 73,5 | 72,6 | 71.7 | 708 | 701 | 69.2 | €84 | 67.6
79,9 | 78,9 | 77,8 | 76,8 | 75,8 | 74,8 | 73,9 | 73.0 | 7201 | 71.3 | 704 | 69'6 | 68.7
81,3 | 80,2 ( 79,2 [ 78,1 | 77,1 | 76,1 | 75,2 | 74.2 | 73.3 | 72)5 | 71.6 | 707 | 699
82,7 | 81,6 [ 805 | 79,5 | 78,4 | 77,3 [ 76,4 | 75.4 | 74,5 | 737 | 728 | 7109 | 711
84,0 | 82,9 | 81,8 | 80,8 | 79,7 | 78,6 | 77.7 | 76,7 | 75.8 | 74.9 | 740 | 731 | 7202
85,4 84,3 | 83,1 | 82,1 | 81,0 | 79,9 | 789 | 77.9 | 77,0 | 76.1 | 75,2 | 74.3 | 73.4
86.7 85,6 | 84,5 | 83,4 | 82,3 | 81,2 | 80,2 | 79,2 | 78,2 | 77.3 | 76.4 | 755 | 746
88,1 86,9 | 85,8 | 84,7 | 83,6 | 82,4 | 81.4 | 804 | 79.4 | 786 | 77.6 | 767 | 75.8
89,5 | 88,3 | 87,1 | 86,0 | 84,9 | 83,7 | 82,7 | 81.6 | 80,7 | 798 | 78)8 | 77.8 | 76.9
90,8 | 89,6 | 88,4 | 87,4 | 86,2 | 85,0 | 84,0 | 82,9 | 8.9 | 81.0 | 80 | 790 | 781
92,2 | 91,0 | 898 | 88,7 | 87,5 | 8.3 | 8.2 | s84.1 | 831 | 822 | 8.2 | 802 | 793
93,5 | 92,8 | 91,1 | 90,0 | 88,8 | 87,6 | 86,6 | 854 | 84,4 | 83.4 | 824 | 8.4 | 804
94,9 | 93,7 | 92,4 | 91,3 | 90,0 | 88,9 | 87.8 | 86.6 | 856 | 84.6 | 836 | 8.6 | 8.6
96,3 | 95,0 | 93,7 | 92,5 | 91,3 | 90,1 | 890 | &.9 | 86.8 | 858 | 84.8 | 83’8 | 82.8
97,6 | 96,4 | 951 | 93,9 | 9206 | 91,4 | 903 | 891 | 880 | 8.1 | 8.0 | 850 | 8.0
99,0 | 97,7 | 96,4 | 95,2 | 93,9 | 92,7 | 91.5 | 90,4 | 89.3 | 883 | 87.2 | 862 | 851

99,0 | 97,7 | 96,5 | 952 | 94.0 | 923 | 91,6 | 90.5 | 89.5 | 884 | 87'3 | 86.3
99,0 | 97,8 | 96,5 | 953 | 94,0 | 92,8 | 91.7 | 90,7 | 89.6 | 8.5 | 8.5
99,1 | 97,8 | 96,5 | 95.3 | 94.1 | 93,0 | 91.9 | 90.8 | 897 | 88’6

99,1 | 97,8 | 96,6 | 95.3 | 94.2 | 93,1 | %0 | 90 | 89’8

99,1 | 97,8 | 96,6 | 95,4 | 944 | 932 | 921 | 910

991 | 97,8 | 96,6 | 95.6 | 94.4 | 93’3 | 922

9901 | 97,6 | 96,8 | 95.6 | 944 | 033

99,1 | 98,0 | 96.8 | 956 | 94.5

9902 | 980 | 96.8 | 957

99,2 | 98.0 | 96.8

99.2 | 98,0

99.2
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ewmepdtypa 0.0 0.1 0.2 0,3 01 05 0,6 0,7 0,8 0,9
19 22,0 22,1 22,3 22,4 22,5 22,7 22,8 23,1 23,1 23,2
20 23,4 23,5 23,7 23,8 24,0 24,1 24,3 24,4 246 24,7
21 24,9 25,0 25,2 25,4 25,5 25,7 25,8 26,0 26,1 26,3
22 26,5 26,6 26,8 26,9 27,1 27,3 27,4 27,6 27,8 27,9
23 28,1 28,3 28,5 28,6 28,8 29,0 29,2 29,3 29,5 29,7
24 29,9 30,0 30,2 30,4 30,6 30,8 31,0 31,1 31,3 31,5
25 31,7 31,9 32,1 32,3 32,5 32,7 32,9 33,0 33,2 33,4
2% 33.6 338 34°0 31,2 344 34.6 34'9 351 353 35.5
27 35,7 35,9 36,1 36,3 36,5 36,8 37,0 37,2 37,4 37,6
28 37,8 38,1 38,3 38,5 38,7 39,0 39,2 39,4 39,6 39,9
29 40,1 40,3 40,6 40,8 41,0 41,3 41,5 41,8 42 0 42,2
30 42'5 427 4370 43,2 43.5 43'7 44’0 442 4145 44’7
31 45,0 45,2 45,5 45,8 46,0 46,3 46,5 46,8 47,1 47,3
32 47,5 47,9 481 48,4 48,7 49,0 49,2 49,5 498 50,1
33 50,4 50,6 50,9 51,2 51,5 51,8 52,1 52,4 52,7 53,0
34 53,3 53,6 53,8 54,2 54,5 54,8 55,1 55,4 55,7 56,0
35 56,3 56,6 56,9 57,2 57,6 97,9 58,2 58,5 58,8 59,2
36 59,5 59,8 60,1 60,5 60,8 61,1 61,5 61,8 62,2 62,5
37 62,8 63,2 63,5 63,9 64,2 64,6 64,9 65,3 65,6 66,0
38 66,3 66,7 67,0 67,4 67,8 68,2 68,5 68,9 69,3 69,3
39 70,0 70,4 70,8 71,1 71,5 71,9 72,3 72,7 73,1 72,5
40 73,8 74,2 74,6 75,0 75,4 75,8 76,2 76,6 77,1 77,5
41 77,9 78,3 78,7 79,1 79,5 80,0 80,4 80,8 81,2 81,7
42 82,1 82,5 83,0 83,4 83,8 84,3 84,7 85,2 85,6 86,1
43 86.5 87.0 87 4 87.9 88°3 888 892 897 902 906
44 91,1 91,6 92,1 92,6 93,0 93,5 94,0 94,5 95,0 95,5
45 960 964 96'9 974 97.9 98.4 99°0 994 100.0 1005
46 101,0 101,5 102,0 102,6 103,1 103,6 1041 104,6 105,2 105,7
47 106,3 106,8 107,3 107,9 108 ,4 109,0 109,5 110,1 110,6 111,2
48 111,8 112,3 112,9 113,5 1140 114,6 1152 115,8 116,3 116,9
49 117,5 118,1 118,7 119,3 119, 120,5 121,1 121,7 122,3 122,9
50 123,5 124,1 124,7 125,4 126,0 126,6 127,2 127,9 128,5 129,1
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IIPHJOJKEHHE 5

Beanuunpi noraoulenHod Bopoi cymMapHoi paaMauMm coanua S, (B Kaafcu?cyr) B 3aBACUMOCTH OF LIKPOTHI MECTHOCTH,
obmeit (N,) u muxueir (V,) oGaaunoctu

Cesepuag mwupola, rpa.
Ny Ng
R 30 32 34 l 36 38 ' 49 [ 42 l 44 l 46 48 30 52 ‘ 54 x 56 I 58 l 60 l 62 64 66 l 68 \ 70
duBaps

0 0 |312 2921272 | 252 | 232 |212 192 172 152|132 |13 | 98 | 83 | 68| 53| 38| 32| 26| 20| 14 3
11299 |282 | 261 242 | 223 |204 | 185 {166 |47 | 128 [ 109 | 94 | 79 | 65 | 50 | 36 ] 30| 24 | 19| 13 8

2 1288 [270 {252 | 234 |214 | 195 [ 176 | 158 | 149|122 | 104 | 90 | 76 | 62| 48| 35| 29 24| 18] 13 8

3 1275 | 258 [240 |223 (205 | 188 {170 | 153 | 135 | 118 | 100 ’ 86| 73 | 59| 46| 33| 27| 22| 17| 12 7

4 1262|246 (229 | 213 | 196 | 179 | 162 | 146 | 129|112 | 95 | 82 | 69 | 57 | 44 | 32 T 22| 17| 12 7

S5 1249|233 |217 {20] | 185 | 169 | 153 {137 (121|105 | 89 | 77 | 65| 54 | 42| 31 ] 26| 21| 16| 11 7

6 236 | 221 |206 {190 | 175 [ 160 |144 (128 {113 | 98 | 83 | 72 | 61 | 50 | 39| 29| 24| 20| 151 11 7

7 222|207 | 193 1178 | 164 | 149 | 135 {121 |06 92 | 78 | 68 | 58 | 48 | 38| 28| 23| 19| 14| 10 6

8 208 | 195 {181 | 167 [154 {140 [127 {113 {100 | 86| 73 | 65| 55| 44| 35| 26| 22 18| 14| 10 6

9 |193 | 181 | 168 [ 155 {143 | 130 | 118 [105 | 93| 80| 68 | 89 | 50 | 42| 33| 25| 21| 17| 13 9 6

10 [ 180 [169 | 157 | 145 [133 {121 | 110 | 98 | 86| 74 | 62 | 54 | 46 ] 39| 31| 24| 20| 16| 12 8 5
1291 1272 |254 | 235 [217 | 198 J 180 } 161 | 143|124 |106 | 91 | 77 | 63| 49| 35| 29[ 23| 17| 1l b

2 1279 |262 | 244 1226 [208 | 190 [ 173 | 155 [ 137 | 119 | 101 | 87 | 73 | 59 | 45| 32| 26 21 ] 16| 11 6

3 |267 |250 |233 (216 | 199 | 182 | 165 | 148 |31 | 114 | 97 | 83 | 70| 57 | 44| 31 ] 26| 21| 16 11 6

4 |254 | 237 221 1205 [ 189 | 173 | 156 |140 {124 | 108 | 92| 79| 66| 54 | 41| 29| 241 19| 151! 10 6

5 1240 (225 [209 | 194 | 179 [ 164 | 146 {132 | 117 [ 102 | 87 | 75| 63| 31| 39| 28| 23| 18| 14 9 5

6 1227 [212 | 198 | 183 169 {154 | 140 {125 |111] 96 | 82| 70| 59 | 48| 37| 26| 21| 17| 13 9 5

7 |214 1200 | 187 | 173 | 159 | 145 | 132 [118 104 | 90 | 76 | 65 | 55 | 44 | 34| 24| 20| 16| 12 8 5

8 [200 | 187 | 174 | 161 {148 | 135|123 | 110 | 97| 84 | 71 | 61 | 51 ] 42| 32| 23| 19} 15 11 7 4

9 186 [174 [162 [150 | 138 [ 126 {113 (101 | 8| 77 | 65 | 56 7138290 21 17 14 10 7 4

10 172 [ 161 | 149 j138 | 127 } 116 {104 | 92| 81| 70 | 59 | 57 | 43} 35} 271 20| 16| 13 ] 10 7 4

l
| |




81%

Cepepnas MIHPOTA, Tpai.

30 | 32 | 34 | 36 | 38 | 40 ’ 42 | 44 | 46 | 48 51 | 36 60 64 63 | 70

2 |270 {253 | 236 | 219 {202 | [85 | 167 | 150 | 133 | 116 73| 59 32 21 10 5
3 |259 |243 1226 (210 {193 | 177 | 160 | 143 | 127 | 110 68 | 55 30 20 10 5
4 1246 {231 [215 {199 | 184 | 168 {153 | 137 | 122|106 65 | 52 28 18 9 5
5 1232 )217 1202 {187 | 173|158 | 143 | 128 |114| 99 60 | 49 26 17 9 )
6 |219 {205 191 | 177 [163 | 149 | 135 {121 |107 | 93 57 | 46 24 16 8 5
7 |205 1192 | 179 | 166 | 1563 | 139 {126 | (13 | 100 | 87 53 | 42 22 14 7 4
8 192|180 (167 | 155 | 142 {130 | 118 {105 | 93| 80 48 | 39 20 13 7 4
9 |178 [166 | 155 | 143 | 132 [ 120 [109 | 93| 86| 74 4 | 35 18 12 6 4
10 |164 | 153 | 142 {131 [120 {110 | 99 | 88 | 78| 67 40 | 32 16 il 6 4
3 1250 234 | 218 J202 [[87 | 171 | 155 [ 139 | 124 | 108 67 | 55 31 20 10 5
4 |237 [222 1207 | 192 |177 | 162 | 147 | 132 | 117 | 102 63 | 51 28 18 9 5
5 [224 |210 [196 | 18] |167 | 152 | 138 [123 | 109 | 956 59 | 48 26 17 9 5
6 |210 [ 197 [183 |170 | 156 | 143 | 129 {116 | 102 | 89 o4 | 44 23 15 7 4
7 | 196 | 183 |170 | 158 | 145 {133 | 121 [108 | 96| 83 50 | 40 20 13 7 4
8 1184 | 172 |160 [ 148 | 136 |24 [ 113 |101 | 82| 77 46 | 36 18 12 6 4
9 1170 {150 | 148 | 137 | 126 [116 [103 | 92| 81| 70 41 | 32 15 10 5 3
10 [156 | 146 [136 [ 125 (115|105 | 94 | 84| 73| 63 37| 29 13 9 5 3
4 1229 |214 {199 | 185 | 171 | 156 [ 142 | 127 | 113 ]| 94 61 ] 50 28 18 8 4
5 1216 {202 | 188 | 1756 | 161 | 147 [ 133 {120 | 106 | 92 56 | 46 25 16 8 4
6 |202 189 |176 | 163 | 160 |37 {1256 |112{ 99| 86 52 | 42 22 14 7 4
7 | 189 1177 |165 | 153 [ 141 [ 129 | 116 |104 | 92| 80 48 | 38 19 12 6 3
8 |175 | 164 | 153 | 141 [130 (119 |107 | 96 | 84 | 73 431 34 16 10 5 3
9 |161 [150 | 140 [ 129 [119 |108 | 98 | 87 | 77| 66 38 | 30 13 8 4 2
10 [148 | 138 | 128 | 119 (109} 99| 90| 80 | 70| 60 34 | 26 L1 7 3 2
5 5 1207 [194 | 181 | 148 154 | 141 | 128 [115|102] 89 56 | 46 26 17 8 4
6 (194 [182 |170 | 158 | 145 | 133 [120 [108 [ 95| 83 50 | 41 23 15 7 4
7 180 | 168 | 157 | 145 [134 | 122 {111 | 99 | 88| 76 47 | 38 20 13 6 3
8 |167 | 156 | 145 | 134 | 124 [ 113 | 102 | 92| 81| 70 42 | 33 17 I 3 3
9 | 153|143 [133 |123 |113 1104 | 94 | 84 | 74| 64 42 | 35 21 ) 11 5 2
10 [139 {130 |21 [112 |103 | 94 | 84 | 75| 66| 57 35| 29 17 8 4 2
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185
172
158
144
130

| 164

150
136
122
142

128
113

[ 119
[ 105

173
161
148
135
121

154
140
127
114

133
120
106

111
98

| 97| 91

398
384
368
352
336
321
305
289
274
258
242

372
336
34]
325

381
365
350
335
319
305
290
274
260
245
229

354
339
327
309

161
150
138
126
113

144
130
118
106

124
112
99

103

362
346
332
318
303
289
275
259
246
232
216

336
322
307
294

150
139
128
117
104

133

121
110

115

286

259
245
232
218
203

317
304
291
278

138
128
117
107

96

123
111
101

90

106
95
84

88 |

127
117
107

87

12
102
92
82

96
87
76

81

77| 71

72| 65

323
309
296
283
270
257
244
230
218
205
190

299
287
275
262

303
290
278
265
253
241
228
215
203
191
178

281
270
258
246

115
106
97
88
79

102

283

189
178
165

263
253
24]
230

104

86
79
70

g1
83
75
66

78
70
61

66
57

52

263
233
242
230
220
209
197
186
175
164
152

245
235
225
214

59 | 52
57 | 52
49 | 42
44 | 38
38 | 32
53 ( 46
47 | 41
42 | 36
36 | 30
45 | 39
39 | 33
34 | 28
36| 31
30 | 25

| 46| 39| 33| 28] 23

92| 80| 68
84| 73| 62
76| 66 | 56
69| 60 | 51
62| 53 | 45
8l [ 70| 60
73] 64 | 54
66| 57 | 48
8| 50| 42
69] 60| 5]
61| 53 | 45
54| 46| 39
58| 50 | 42
S0 43| 36
deBpaab
244 1224 | 205
234|215 | 196
224|206 | 188
2131196 | 179
204 1187 [ 171
193 177 [ 161
182 | 167 | 152
172 | 157 | 142
161 | 147 | 133
1511137 | 124
1391126 | 113
227 1209 | 191
217 {200 | 183
208 | 191 | 174
198

182 5166 H153 | 139

|

187 | 169
178 | 161
169 | 158
163 | 147
156 | 141
147 133
139 | 126
129 | 117
121 | 110
113 [ 102
103 | 93

174 ) 157
167 | 151
158 | 143

l

45
44
35
31
26
40

35
30

33 |

38
36
28
25
20

33
29
25
18
27
21
16

20
14

i3 |

133
127
120
116
111
105
100
93
87
81
74

124
119
113
110

31
28
22
18
14

27
23
19
12

2]
15

10

15 |
9 |

8

115
110
104
101
97
91
87
81
76
71
65

107
103
98
94

D

79
75
73
69
67
63
61
56
53
49
45

-
f

71
67
64

13 8{
| 7
9| 6
6] 4
5| 3
11| 6
10| 6
7| 4
4| 3
8| 5
6| 4
2| 2
5] 3
2] 2
2] 1]
61| 43
58| 4l
56 | 40
54 | 38
52| 37
49| 35
48 | 35
44 | 32
42| 31
39 | 28
36| 26
57| 40
55| 39
52| 37
50 | 35

eafiandl IR S CR UV VT

Ll So ll v}

— -
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CesepHast 1NMpOTA, TPa.

30 32 | o4 35 38 40 ) 42 h 44 4G 48 50 52 54 56 ) 58 } 60 ‘ 62 64 66 (&3] 70

—

—

—
QOO QWO W [ss RV oRo o Rt [l wp ey g /L &) QWO

—

l I
310 | 295 | 280 | 261 249 |233 {218 | 202 | 187|171 | 156 {143 | 129 | 116 | 102 | 89 | 75| 60 | 47 { 33 | 20
294 279 | 265 | 250 235 220 | 206 | 191 {176 162 |147 [134 [121 [108 | 95| 83 | 70 | 57 | 44| 31| 19
278 (264 {250 | 236 222 1208 | 194 {180 [ 166|151 {137 |125 |112 |101 | 89 | 77 | 65| 53 | 41| 29| 18
262 | 249 | 236 | 223 | 209 [ 195 | 182 ;168 | 155 | 141 | 128 | 117 | 106 ‘ 95| 84| 73 62| 51| 40| 29| 18
247 1234 1221 {209 {196 | 183 [ 170 | [57 {145 132 |119 |108 | 98 | 88 | 78 | 68 | b7 | 47 | 37| 27 | 17
230 (218 |206 | 193 | 181 {169 | 156 | 144 | 132|120 {108 | 98 | 89 | 80} 71 | 62| 52| 43| 34| 25| 16

345 1328 [ 311 | 295 | 278 | 262 | 245 | 229 1212|195 | 178 | 162 | 147 {131 [116 {100 | 85| 69 | 54 | 38| 23
329 | 313 | 297 | 281 [265 | 249 | 233 |217 {201 [ 186 170 | 155 | 140 [ 125|110 | 96| 81 | 66| 51 | 36| 22
314 | 299 | 284 | 269 | 253 | 238 | 222 (207 | 192|176 | 161 | 147 |133 | 119 |105 | 91 | 77 | 63 | 49| 35} 21
298 (283 | 268 | 254 [239 [224 [210 [ 195 [ 181 [ 166 | 151 | 137 {124 [111 | 98| 85| 72| 59 | 46| 33 | 20
282 | 262 {254 240 | 226 [212 | 198 {184 [ 170|156 | 142 [129 [117 | 105 | 92 | 80 | G8 | 55 | 43| 31| 19
268 | 255 | 241 {228 | 214 |201 | 187 | 174 | 160 | 146 | 132 | 120 109 | 97 | 86| 76| 63 | 52 | 40 [ 30| 13
252 | 239 226 | 214 (201 | 188 1175 {162 | 149|136 {123 [112 [101 | 91 | 80| 70| &9 | 48 | 38| 27| 17
236 | 224 | 211 | 199 | 187 | 175 | 163 | 151 139|126 {114 |[104 | 94 | 84 | 74| 65| 55| 45| 35| 25| 16
220 (218 | 196 | 185 | 173 | 161 | 150 [ 138 {127 | 115|103 | 94 | 85 | 76 | 67 | 59 | 50 | 41 | 32| 23| 15

318 | 303 | 287 [272 257 }242 | 226 |210 | 195180 |165 | 150 | 136 [121 [107 | 93 | 78 | 64 [ 49| 35| 21
302 | 287 | 272 |257 243 }229 | 215 |200 | 186G | 171 |156 | 145 {128 [ 115 [ 101 | 88 | 74 | 60 | 47 | 33| 20
287 | 273 [ 259 | 245 231 (217 (203 | 188 [ 174|160 {146 | 133 [120 |107 | 95| 82 | 69 | 57 | 44| 31| 19
272 | 258 | 245 | 231 | 218 |204 {191 | 177 | 164|150 | 137 [125 | (13 |101 | 89 | 77| 656 | B3 | 41| 29| 18
256 |243 [ 230 |217 [204 {191 | 179 1166 | 153 | 140 {127 |116 }105 | 94 | 83 | 72| 61 | 50| 39| 28 | 17
240 | 228 | 216 |204 | 191 [ 179 | 167 | 155 {142 130 | 118 |107 | 97 | 87| 77| 67| 5G| 46| 36 | 26| 16
225 | 213 {201 {189 | 178 | 166 | 155 | 143 | 132|120 | 108 |103 | 93 | 83 | 73 | 64| 54 | 44| 34| 24| 15
208 | 197 | 186 | 175 | 164 [ 153 {142 | 131 [120{109 | 98 | 89 | 81 | 72| 64 | 56 | 47| 39| 30| 22} 14

292 [278 {264 [250 [236 [222 | 208 {194 {180 {165 [151 [137 {124 {110 | 97 { 85| 72| 59 ] 46| 39| 20
276 | 263 | 250 | 236 {223 [209 | 195 | 182 | 168|155 | 142 |130 [113 | 107 | 83| 81| 69| 55| 43| 31| 19
261 [ 248 | 235 {222 {209 {196 | 183 | 170 | 157 | 145 | 132 |120 {109 | 97 | 86| 76| 63| 52| 40| 29| 18
245 | 233 |221 (209 | 196 | 184 {171 159 | 146 [ 134 [ 122 |111 |100 | 90 | 79| 69 | 58 | 47 | 37| 26| 16
229 (217 |205 | 194 [ 182 {171 | 1569 | 148 {136 125 | 113 |104 | O4 | 84 | 74 | 64 | B4 | 44§ 34| 24| 15
213 (202 | 191 {180 | 169 | 158 | 147 | 136 (125|114 | 103 | 94 | 85 | 76 | 67 | 57| 49| 40| 31| 22| 14

198 | 170 (177 | 166 | 156 | 145 | 135 | 124 | 114|103 | 93 | 85 | 77 L 69 ] 61| 53} 45} 37 29} 21| 13
I
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265
250
234
218
202
186

| 238
223
206
191
175

212
196
180
164

184
168
152

| 157
141

] 130

500
482
465
448
432
414
396
380

262
238
222
207
192
176

226
212
196
181
166

202
186
171
165

175
159
144

239
226
210
196
182
166

214
201
186
171
157

191
176
162
146

166
150
136

149 | 141
133 | 126 | 118

226
213
198
185
171
156

203
190
175
161
148

181
166
162
138

157
142
128

133

1123 | 116 | 109

485
467
451
434
418
400
383
367

470
452
436
420
404
386
370
354

455
438
422
406
390
373
356
340

214
201
187
174
161
146

191
179
165
152
139

170
156
143
129

147
133
120

1256
110

201
188
173
163
150
137

180
168
154
142
129

160
146
134
121

138
125
113

117
103

188
176
164
152
140
127

168
157
143
132
120

149
136
124
112

129
116
105

109
95

176
164
152
141
129
117

157
146
132
122
111

139
127
115
104

119
108
97

101
88

[103 ] 96| 89 | 83

440
423
407
392
376
359
342
327

425
409
393
377
362
346
329
313

410
394
378
363
348
332
3156
300

395
380
364
348
334
319
302
286

162
151
140
130
119
108

145
135
122
112
101

129
117
106

95

110
99

89

93 |
80 |

76 |

MaprT

380

273

149
139
129
119
108

98

134
124
112
103

92

118
108
97
87

101
g1
81

85
73

69

365
351
335
320
306
291
275
260

136
127
117
108

88

| 122
113
102
93
83

108

88
78

92
82

73

77
68

| 62|

350
336
321
306
292
277
262
247

124 {112 | 100
116 | 105 | 94
106 | 96 | 86
97 | 89 | 80
89 | 81| 72
79| 71| 64
111 [ 101 | 90
102 | 92| 82
93 | 84 | 75
85 | 77| 69
76| 68| 61
97 | 89| 80
89 | 81| 72
80 | 72| 64
70| 63| 57
84| 76| 68
75| 68| 61
66 | 60| 54
70 | 62| 56
62| 56| 50
57| 52| 46
329 | 308 | 288
316 | 296 | 276
302 | 283 | 264
287 {269 | 251
974 257 | 239
260 |244 227
246 | 230 [215
232 ‘217 202

89
83
76
70
64
57

80
72
66
61
54

70
64
57

50

60
54
47

50
44

| 41

267
256
245
233
222
211
199
187

77| 65| 54
72| 61| 50
66 | 56 | 46
6l | 52 | 42
56 | 47 | 39
50 | 42| 34
69 | 59 | 48
63| 53] 43
57 | 49| 40
53 | 45| 37
47 | 39| 32
61 | 52| 42
55| 47 | 38
49 | 41 | 34
44 | 37| 30
52 | 44| 36
47 | 40 | 33
41 | 35| 28
43| 36| 30
38 | 32| 26
| 35] 29| 23
247 1226 | 205
236 | 216 | 196
226 | 207 | 188
215 | 197 | 179
205 | 187 | 170
194 { 178 | 161
184 | 168 | 152
173 | 158 | 143

42 | 30
39| 28
36 | 26
33 | 24
30 | 22
97 | 19
38 | 27
34 24
31| 22
29 | 21
| 25| 18
33| 24
30 | 21
2% | 18
23| 16
28 | 20
26 | 19
22| 16
23] 16
2 | 14
| 18] 13
185 | 164
176 | 156
169 | 150
161 | 143
152 | 135
145 | 128
137 | 121
128 " 113

19
18
16
15
14
12

17
15
14
13
11

15
13
I
10

13
12
10

19
9

]

144
137
131
125
118
112
106

99



ooy

Cesepunas mmupora, rpau.

30 32 H# 36 as 40 42 44 46 48 50 52 ‘ 54 ‘ 56 ' 58 ’ 60 ' 62 64 66 68 70
| Lo

8 (362 (349 }336 | 323 |310 297 | 284 | 271 | 258 | 245 \232 218 1204 | 190 | 176 | 162 | 148 | 134 {120 | 106 | 93

9 |344 |331 |318 | 306 | 293 | 280 {268 | 255 {243 230 |217 (204 | 191 | 178 | 165 | 152 |139 | 126 {113 | 100 | 87

10 1326 [314 | 302 {289 | 277 |264 | 252 [239 |227 {215 {203 [190 [178 {166 {154 | 142 | 129 |117 {105 | 93 | 8l

1 | 466 [452 | 438 | 424 |410 | 396 | 382 | 368 |354 | 340 [ 326 | 306 | 287 | 268 | 249 |230 [211 | 192 | 173 | 154 | 135

2 1450 | 436 |422 {408 | 395 | 381 | 368 | 354 |340 | 326 |312 | 293 | 275 | 256 | 238 |220 | 201 | 183 | 164 | 146 | 128

3 |432 {419 | 405 | 391 1378 |364 |351 |337 |324 |310 | 297 | 269 | 251 |244 | 226 |209 | 191 [ 173 | 156 | 138 | 121

4 |415 | 402 [389 [376 {363 | 349 (336 | 322 [ 309|295 {282 | 265 |248 (231 {215 {198 | 181 | 165 | 148 | 131 | 115

5 |397 |384 | 371 | 358 {345 1332 |320 | 307 {294 | 281 | 268 |252 | 236 |220 | 204 | 188 | 172 | 156 | 140 | 124 | 109

6 | 381 |368 [ 355 [342 329 |317 [304 |292 |279 | 266 | 253 |237 | 222 | 207 | 192 {177 [ 162 | 147 1132 | 117 | 102

7 | 364 |351 |338 |326 |313 [301 | 288 {276 | 263 | 251 | 238 | 223 | 209 | 195 | 181 | 167 | 152 | 138 [124 {110 | 96

8 |345 333 |321 ]309 |297 |285 |272 |260 |247 | 235 | 223 | 209 | 196 | 182 {169 | 156 [ 142 | 129 |115 [102 | 89

9 (327 |315 303 [291 (279 [267 | 255 243 | 2321220 [208 | 195 | 183 | 170 | 158 | 145 ]133 | 120 | 108 | 95| 83

10 |309 |297 | 286 | 274 | 263 | 251 | 240 | 228 | 217 [205 | 193 | 181 | 169 [158 | 146 {135 | 123 |111 [100 | 88 | 77

2 1433 |420 | 407 | 394 | 381 | 367 |354 | 341 |328 |315 | 302 [293 | 275 {2566 {238 |219 [201 | 182 | 164 | 145 | 127

3 |415 [ 402 |389 | 374 1364 | 351 |339 | 326 | 314 | 301 | 288 |271 | 254 | 237 | 220 |204 | 187 [170 | 153 | 136 | 120

4 |398 |385 (373 |360 {348 335 (323 (310 {298 | 285 | 273 |257 | 241 | 225 | 209 | 193 | 177 | 161 | 145129 | 113

5 |381 [369 | 357 |344 {331 {319 |307 |294 |282 [270 | 258 | 243 |228 {213 198 | 183 | 166 | 151 {136 [12] | 106

6 | 364 |352 | 340 |328 | 316 | 304 [202 | 280 | 268|256 | 244 | 229 | 215 [200 | 186 | 171 | 157 | 143 | 128 | 114 | 100

7 | 346 | 335 {323 |311 [300 | 288 | 277 | 265 | 263|241 229 [218 [204 {188 | 174 | 161 | 147 | 133 [120 [106 | 93

8 1328 ]317 | 305 | 204 | 282|271 | 259 | 248 | 236|225 | 214 |201 | 188 | 175 | 162 | 150 | 137 | 124 j111 | 98 | 85

9 (310 {299 | 288 |277 | 266 | 254 | 243 | 232 [22]1 210 |199 | 187 | 175 | 163 |151 | 139|127 |115 [103 | 91 | 79

10 [292 281 | 270 |259 | 248 237 | 226 {215 |205 (194 [ 183 | 172 [161 | 150 | 139 | 128 [107 | 106 | 95| 84| 73

I3 1399 [387 1375 | 363 | 351 |339 327 |315 |303 (291 [279 | 262 | 246 | 230 {214 [197 [ 181 | 165 |149 [133 | 117

| 4 |382 |370 | 368 [346 | 334 {322 | 310 |299 | 283 | 276 | 264 [248 | 233 | 218 | 203 | 188 [172 {157 | 142 | 127 | 112

| 5 ]364 |352 |341 | 329 [318 [306 |295 |283 272|260 | 249 [ 234 | 220 }205 | 191 | 177 | 162 | 148 | 133 | 119 | 105

| 6 1348 |337 |325 |314 |302 |291 {279 | 268 | 256 1245 [234 | 220 [ 206 [ 193 | 179 [ 166 | 152 | 138 | 125 | 111 | 98

I 7 1330|319 [308 |297 286 {274 | 263 | 252 (241 1230 | 219 [206 | 193 | 180 | 167 | 1565 [ 142 |129 | 116 [ 103 | 91

| 8 1312|301 |290 |279 269 1258 {248 {237 |226 215 | 204 | 192 | 180 | 168 | 1566 | 144 | 132 | 120 | 108 | 96 | 84

| 9 [294 [283 |273 | 262 | 252 | 241 |231 220 [210]199 |189 {177 |166 ! 155 | 144 |133 |121 {110 | 99| 88| 77

| 10 |276 [266 | 256 | 246 | 236 | 226 |216 |206 | 196 1185 | 175 | 164 | 154 | 143 | 133 ] 122 | 112 | 101 | 91} 80 ] 70
[



366
347
331
314
296
278
260

332
315
297
280
262
244
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298
281
263
245
227

264
246
229
211

230
212
194

196
178

—

—

—

—
<

10 | 10

e |l

7

355
336
320
304
286
268
250

322
305
287
271
253
235

289
272
2564
237
219

256
238
222
203

223
205
187

190
172

582
561

344
325
310
294
276
258
241

312
295
278
262
244
226

280
263
245
229
211

248
230
214
196

216
198
180

184

333
316
299
283
266
248
231

302
285
268
252
235
217

271
254
237
221
203

240
222
206
189

208
191
174

178

166 | 160

573
552

565
543

321
304
289
273
256
239
222

291
275
259
243
226
209

262
245
228
212
195

232
214
198
182

201
184
167

171
154

566
535

310
294
278
262
245
229
212

281
266
250
233
217
200

252
236
220
204
187

224
206
190
174

194
177
161

165
148

548
526

298
283
268
252
235
220
203

271
256
240
224
207
191

243
228
211
195
179

216
198
183
167
187

171
154

168
142

539
518

287
273
257
241
225
210
193

260
246
230
214
198
183

234
219
203
187
171

208
190
176
159

180
164
148

152
136

531
509

276
262
247
231
215
200
184

250
236
221
205
189
174

224
210
194
178
163

200
182
168
152

172
157
141

145 |

265
251
236
220
205
190
174

240
226
211
195
180
165

215
201
185
170
155

191
175
160
144

165
150
135

139

130 ] 124

Anpeans

522 | 514
501 | 492
I

254
240
225
210
195
180
165

230
216
201
186
171
156

206
192
176
162
147

183
167
152
137

158
143

133 |
118

249
226
211
197
183
169
155

216
203
189
175
160
146

194
180
165
152
138

172
160
143
128

I
235
212
198
185
172
158
145

203
190
177
164
150
137

182
169
155
142
128

161
150
134
120

220
198
185
172
160
147
135

190
178
165
153
140
127

170
158
145
133
120

151
140
125
112

148 | 139 1130
137 |128 | 119
198 [120 | 112 | 104
109 [101 | 93| 85

96 | 89| 82 75|

| 95| 88| 82| 75 69

124
)110

[160 | 155 | 150 | 145 | 140 | 134 | 129 | 123 | 11& | 113 [ 108 | 101

5 l

116
103

9 |47
8 |45
|

195
184
172
160
149
137
125

177
165
153
142
130
118

168
147
134
123
111

140
130
116
103

121 | 112 | 102
110 [ 102 | 93
97 | 85| 8l

458 |442

438 | 423
I |

181
170
159
148
137
126
115

164
153
142
131
120
109

147
136
124
114
103

130
120
107

95

k426

408
.

166
156
146
136
126
115
105

150
140
130
120
109

99

135
124
114
104

94

119
109
98
86

411 | 395
394 |379
l

151
142
133
123
114
105

95

137
127
118
109
99
90

123
113
103
94
85

108
99
89
78

93
34
74

78 |
68 |

62 |

364
|

137 [ 122 | 108
198 | 114 | 101
120 {107 | 94
111 ] 99| 87
103 | 9t | 80
94 | 83| 73
85| 75| 66
124 [ 111 | 98
115 [ 102 | 90
106 | 94| 83
98 | &7 | 76
89| 79| 69
80| 71 62
111} 99| 88
1021 91| 80
93| 83| 73
85| 75| 66
76 | 67 | 59
97 | 87 | 77
89| 79| 69
80| 71| 62
70 | 62| 54
84| 75| 66
75| 66 | 58
66| 58 | 5l
70 | 62| 35
6l | 54| 47
56| 49 | 43
379 |364 | 348

[349 }334
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30

52

34

36

38

40

42

44

46

48

50

52}54)56

64

66

68

QOO UTE WD
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500
530
513
493
472
455
435
417
398

550
530
511
492
472
453
435
415
397
377

510
491
471
451
433
414
395
376
357

470
451

541
522
504
484
464
446
426
408
379

542
522
503
484
464
445
427
407
389
369

503
484
464
444
426
406
388
368
349

463
444

532
514
495
476
456
437
417
399
370

534
513
495
476
456
437
419
399
381
361

496
477
457
437
419
399
381
361
342

456
437

523
505
486
467
447
428
409
390
361

525
505
487
468
448
430
411
390
373
353

488
469
450
429
412
391
373
353
334

450
430

514
497
478
458
439
420
401
382
352

516
496
479
460
440
422
403
382
365
345

481
462
442
422
404
384
366
346
327

443
423

505
488
469
450
430
411
392
373
344

528
488
471
452
432
414
395
374
356
337

473
454
435
414
397
376
358
338
319

436
416

496
480
461
441
421
402
384
365
345

499
479
463
444
424
406
387
366
348
328

466
447
427
407
389
369
351
331
312

429
410

487
471
452
433
413
394
375
356
337

491
471
456
436
416
398
378
358
340
320

458
439
419
400
382
361
343
323
304

422
403

478
463
444
425
405
386
367
348
328

482
462
448
428
408
390
370
350
331
312

451
432
411
393
374
354
336
316
297

416
396

470
454
435
416
396
378
358
339
320

474
454
440
420
401
382
362
342
323
304

443
424
404
386
366
346
328
308
289

409
389

461
446
426
408
388
369
350
330
311

466
445
432
412
393
374
354
334
315
296

436
417
397
379
359
339
321
301
282

402
382

l

447
432
412
394
375
356
338
318
299

452
432
418
399
380
361
342
322
304
285

422
404
384
366
347
328
310
290
272

390
370

432
417
398
381
362
343
325
306
288

438
418
404
385
367
349
330
311
292
274

409
391
372
354
335
316
299
279
261

377
358

418
403
384
367
348
330
312
294
276

424
404
391
372
354
336
318
299
281
263

395
377
359
342
323
304
287
267
251

365
346

335
317
300
282
264

410
391
377
359
341
324
306
287
270
252

382
364
346
329
311
293
276
258
240

353
334

311
294
276
258
241

368
351
334
316
299
282
264
247
230

340
322

375
360
342
326
309
292
275
257
241

381
364
349
332
3156
298
281
264
247
230

354
338
321
304
287
270
253
236
220

328
311

360
345
328
312
296
279
262
245
229

367
350
335
319
302
286
269
252
236
219

341
325
308
292
275
258
242
225
209

316
299

346
331
314
298
282
266
250
233
217

353
337
322
306
289
273
257
241
225
208

327
311
295
279
263
247
231
215
199

304
287

331
316
300
285
269
253
238
221
206

339
324
308
292
276
261
245
229
213
197

314
298
283
266
251
236
219
204
188

291
275

317
302
286
271
256
249
225
209
194

325
310
294
279
263
248
233
217
202
186

300
285
270
254
239
224
208
193
178

279
263



qact

431
412
393
375
356
336

431
411
392
373
354
335
316

391
372
354
334
315
296

352
333
314
294
276
313
293
275
255

273
254
235

424
405
386
368
348
329

425
405
336
367
348
329
310

385
366
348
327
310
290
337
328
309
289
271

309
288
270
250
269
250
231

233 | 229
214 | 210

417
398
379
361
341
322

419
399
380
361
342
323
304

330
360
342
321
303
284

342
323
304
284
265
304
283
265
[ 246

265
246
227
226
207

411
391
372
354
334
315

413
393
374
354
336
317
297

374
354
336
316
297
279
337
317
299
278
260
299
279
261
241

261
242
222

| 404

385
365
348
327
308

406
386
367
348
329
311
291

369
349
330
310
291
273
332
312
293
273
254
295
275
256
237
257
238
218

398
378
338
341
320
301

400
380
361
341
323
304
284
363
343
325
304
286
267
327
307
288
268
249

290
270
251
232

252
234
214

391
372
352
334
314
294

393
374
354
335
316
298
278

358
338
319
299
280
261
322
302
282
263
244
286
265
246
227
248
229
210

385
365
345
327
307
288

387
360
348
328
310
291
271
352
332
314
293
274
255
317
297
277
257
238
281
261
242
222
244
225
206

373
359
338
320
300
281

380
362
342
322
303
285
265

347
327
308
288
262
249

311
202
271
252
233
277
256
238
217
240
221
201

372
352
331
313
293
274
374
356
336
316
297
278
258

341
322
302
282
263
244
306
286
266
247
227
272
252
233
213
236
217
197

992 1219 | 215 | 212 } 208 | 205 | 201
204 200 | 196 | 193 | 189

1193 }190 1187 [184 | 181 | 178 ’175 ;172 #169 | 166 | 163 | 158 ‘152 1146 [141 | 136 | 130 | 124 | 119 | 114 | 108
e

186 | 182

365
345
324
306
286
267
368
350
330
310
201
272
252
336
316
296
276
957
238
301
281
261
242

222
| 268

47
298
208

353
334
313
296
276
257
357
339
319
300
281
263
243
326
306
287
267
248
230
292
272
252
234
214
260
239
220
201

932 | 225
213 | 206

193 | 186

198 | 102
178 172 | 166

342
322
303
285
266
248
346
328
309
290
271
253
234
315
296
278
258
239
221
282
263
244
225
206
251
231
212
193
217
199
130

| 185

330
311
292
274
256
238
334
317
298
280
262
244
225
303
286
268
249
231
212

273
255
236
217
198
[ 242
993
205
186
210
192
173

178
160

318
300
281
264
246
228

323
306
288
270
252
234
216
294
276
259
240
222
204
264
246
227
209
190
234
215
197
178
203
185
166

306
288
270
254
236
218
312
295
277
260
242
224
206
254
266
250
230
213
196
264
237
218
200
182
| 226
207
189
171

196
178
160

295
277
260
243
225
209
301
284
266
249
232
215
197

[ 274

256
241
221
204
187
245
228
210
192
175

217
199
181
164

188
170
153

172 | 166 | 159
154 | 148 [ 141 [ 135

283
266
249
232
215
199

290
273
256
239
222
206
188
263
246
232
212
195
178
236
219
202
184
167
208
191

173
156

181
163
146

| 152

271
255
238
222
205
189

278
262
245
229
213
196
179

253
236
222
203
187
170

227
211
193
176
160
200
183
166
149

174
156
139
146

260
243
228
212
195
130

267
251
235
219
203
1836
170

242
226
213
194
178
162

217
202
184
167
151

192
175
158
141

166
149
133

248
232
217
201
185
170
256
240
224
209
193
177
161

232
216
204
185
169
153

208
193
176
159
143

183
167
150
134

159
142
126

| 140 | 133

129 [123 | 117
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Cesepuas mwKpora, rpaf,
Ny |,
30] 35] 40} 45‘ 50} 55[ eol 65} 70] 30] 40] 50& bol 70\ 3o| 4o| so] eo‘ ™
Man Hwus Hiwns
0 | 0 635 | 630 | 625 | 620 | 615 | 599 | 583 | 566 | 550] 646 | 656 667 | 666! 665] 626 625 625 618} 61!
! ! 615 | 609 | 603 | 597 | 591 | 575 | 559 | 543 | 527} 627 | 636| 645] 642| 638] 608 606| 604 595| 586
2 595 | 589 | 583 | 577 | 571 | 354 | 5337 | 521 5041 609 | 616] 622| 616| 610% 589 | 86| 582 | 5721 561
3 577 | 570 | 563 | 556 | 549 | 332 | 515 | 498 | 481 5901 594 | 599 { 590 | 582} 5721 566 | 560! 548 | 536
4 558 | 550 | 542 | 535 | 527 | 510 | 493 | 475 | 458 571! 574 | 576 566 | 555 554 546 539 525{ 51t
5 839 | 531 | 523 | 514 | 506 | 488 | 470 | 452 | 435 5531 554 | 5551 5411 528{ 537| 527 | 517 | 502 486
6 521 | 512 | 503 | 493 | 484 | 466 | 448 | 430 | 412{ 5351 533 ( 53i 515 500 519 506! 494 | 478 461
7 604 | 494 | 484 | 473 | 463 | 444 | 426 | 408 | 389| 515 5121 508 | 4901 4721 500 486 ] 4721 454 436
8 485 | 474 | 463 | 451 | 440 | 422 | 403 | 384 | 366) 498 | 492 | 486 | 466! 445 4821 466 450 ] 430} 411
9 465 | 453 | 441 | 429 | 417 | 398 | 380 | 362 | 343| 4801 472 463 | 440 4181 464 | 448 429 | 408 | 386
10 448 | 435 | 422 | 408 | 395 | 376 | 357 | 339 | 390} 461 450 439 414 ] 390) 447 426} 406 384 | 361
1 1 592 | 687 | 582 | 578 | 573 | 558 | 543 ] 528 | 513 602 612 623] 621 620} 585] 585 584 781 571
2 573 | 568 | 563 | 558 | 553 | 437 | 521 [ 505 | 4901| 584 [ 502 600 | 596 | 592] 565 | 564 | 562 | 554 | 546
3 554 | 548 | 542 | 536 | 530 | 514 | 498 | 482 | 4671 565| 570 5751 b70 | 565| 549 | b44| 5401 530 | 521
4 535 | 528 | 521 | 514 | 508 | 492 | 476 | 460 | 4441 545| 530 5541 546 538 530| 524 | 518 | 506| 495
n 516 | 508 | 501 | 494 | 486 | 470 | 454 | 437 | 4911 528 530 531 520 510 514! 508 497 | 4841 470
6 498 | 490 | 481 | 472 | 464 | 448 | 431 | 414 398 5101} 5I0O| 509 | 486 | 482] 495 | 481 474 460 445
7 479 | 470 | 461 | 452 | 443 | 426 | 409 | 392 | 3731 490 | 487 485 470 | 455} 476 | 4641 452 436| 420
8 460 | 450 | 440 | 430 | 420 | 403 | 386 | 369 | 352( 472 468 464 | 446 427 4581 4441 430 ( 412] 395
9 443 | 432 ] 421 | 409 | 398 | 381 | 364 | 346 | 329] 455 448 440} 420 | 399} 441 | 424 408 | 388 | 369
10 423 | 411 | 399 | 387 | 375 | 358 | 341 | 323 | 306{ 438 427 418' 395 3721 424 | 405| 386 365] 344
2 2 550 | 546 | 541 | 536 | 532 | 518 | 504 | 490 | 476] 560} 586 | 577 576 576} 544 ] 542] h41| 536 530
3 530 | 525 | 520 | 516 | 511 | 496 | 482 | 468 | 453| 540 546 553 | 550 | 548) 525 6522 520 ] 512| BOS
4 510 { 504 { 499 | 494 | 488 | 474 | 459 | 444 | 430] 591 5261 531 526} b201 HO7 ] H02 | 498 | 489§ 480
5 492 | 486 | 480 | 473 | 467 | 452 | 437 | 421 406 b04 | 501 | 4981 495 | 492 490 | 482 | 475| 464 | 454
6 473 | 466 | 459 | 452 | 445 | 430 | 414 | 399 | 383] 485 486 487 | 476 464} 471 462 4531 441 | 429
7 456 | 448 | 440 | 432 | 424 | 408 | 392 | 376 | 360 | 465 | 463 462 | 449 | 436 453 | 442| 4311 418 404
8 438 | 429 | 420 | 410 ' 401 | 385 ) 369 | 353 | 337| 448 444 440 424 | 408| 435{ 422 409 | 394 378
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418
399

507
488
468
451
432
413
394
374

464
445
426
408
390
370
351

421
404
385
366
346
327

380
361
342
323
303

338
318
299
279

408
388

503
483
463
444
425
405
385
364

460
441
421
402
383
362
342

418
400
380
360
339
319

377
357
337
317
296

335
314
294
273

398
377

499
478
458
438
418
397
376
355

457
437
416
396
376
354
333

415
396
375
354
332
311

374
353
332
311
290

332
310
289
268

388
366

495
474
452
432
410
389
368
346

454
433
411
391
369
346
325

412
391
371
348
326
304

371
349
327
305
284

329
307
285
262

378
355

491
469
447
425
403
381
359
336

450
429
406
385
362
338
316

409
387
366
342
319
296

368
345
322
299
277

326
303
280
256

352
339

478
456
434
411
388
366
344
320

438
416
393
372
348
324
302

398
376
354
330
307
284

358
334
311
288
265

317
294
270
246

346
323

465
443
420
397
374
351
329
305

426
404
380
359
335
311
288

387
365
342
318
295
271

348
324
300
277
253

308
284
260
236

330
306

452
429
406
383
360
337
313
290

415
392
368
345
322
298
274

377
3563
330
306
282
258

337
313
290
265
242

299
274
251
226

314
290

440
416
393
369
345
322
298
274

403
379
353
332
308
284
260

366
342
318
294
270
246

327
303
279
254
230

290
265
241
216

430
411

515
498
478
460
441
423
404
386

473
454
435
416
399
380
262

430
411
392
374
353
335

387
367
349
330
310

343
324
304
286

424
402

523
o504
482
462
440
420
400
379

480
458
438
417
398
376
356

436
414
394
374
352
332

392
370
342
329
308

346
326
302
282

418
394

531
309
485
465
440
418
396
372

486
463
441
418
396
373
350

441
418
395
374
352
328

396
373
335
328
305

350
229
305
282

399
373

532
506
480
456
430
404

380
3562

532
504
475
447
419
390
362
334

488
459
431
402
373
344
316

442
413
384
356
327
298

398
368
339
310
280

352
322
292
262

416
400

502
485
467
448
430
411
394
377

460
443
424
405
387
370
352

419
401
383
365
346
328

378
359
342
323
305

336
318
300
281

402
382

501
481
461
440
420
400
380
361

458
439
418
398
378
358
338

417
396
376
357
336
316

375
354
335
314
294

332
312
292
272

387
365

500
477
455
433
411
389
367
345

457
435
412
390
369
347
324

415
392
370
349
326
304

372
350
328
306
283

329
307
285
263

370
346

495
471
447
423
400
376
352
334

453
430
405
381
358
334
310

412
387
363
340
316
292

369
345
322
298
274

326
303
279
256

353
328

490
465
439
414
388
363
338
312

449
424
398
372
347
322
296

408
382
356
331
305
280

366,
340

290
264

324
299
273
248
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Cesepuas mupora, rpaie

N —
o 30 35 j 40 ] 45 50 55 60 l 65 1 70 30 40 50 ’ 60 ] 70 30 \ 40 l 50 l 60 1 70
l I | o1 [ T
8 | 204 | 291 | 288 | 285 | 282 | 274 | 266 | 259 | 2311 300 303 | 306 | 306| 205 295 291 | 287 284 281
9 | 276 272 | 268 | 264 | 260 | 252 | 243 | 234 | 2926) 280 282 283 | 278 | 274| 277 | 271 265 | 2601 256
| 10 | 236 | 252 | 247 | 242 | 238 | 229 | 220 | 211 | 202 261 | 160| 260 | 252| 244| 258 250 | 242 237 232
| 9 , 2511 248 | 246 | 244 | 241 | 234 | 227 | 219 | 212] 2535] 258 260 | 260 | 259] 253 248| 244 | 242 239
[ 10 {233 ]229 225 222 | 218|210 | 202 | 194 | 186 237 238 | 238 232 226] 235 228 222 219| 216
I 10 | 208* 206, 203’ 200 | 198 | 192 | 185 | 178 | 172I 212 213 214 214 213' 212 206 | 201! 198 | 196
l o N Lo !
Cenepuan mupoTa, rpat,
NO
20 32 { 34 36 l é8 ‘ 40 ‘ 42 44 ’46 48 50 52 54 ! 56 58 €0 62 ] 64 1 66 l €8 70
ABryer
0 [577 {574 | 570 {567 |563 | 560 | 557 | 5653 | 330 546 | 543 | 532 | 520 | 509 | 498 | 486 | 475 | 464 | 433 | 441 | 430
1 1557 | 554 | 550 | 547 | 543 | 540 | 537 {533 | 530 | 526 523 | 512 | 501 | 489 [478 | 467 | 456 |445 | 433 | 422 | 411
2 | 540 [536 1533 |529 |526 522 518 [515 [511 {508 | 504 |493 [482 [471 460 |448 |437 [426 415 |404 | 393
3 |525 1521 |516 | 512 | 508 | 504 | 499 [495 |491 [486 |482 472 |460 |450 | 439 {428 | 417 | 406 | 396 | 385 | 374
4 |505 | 501 | 497 | 492 | 488 | 484 (480 |476 471|467 | 463 | 452 |442 [431 [420 (410 {399 (388 [377 | 367 |336
5 (490 1485 480 |475 [470 | 466 | 461 | 456 | 451 | 446 | 441 | 431 | 420 [ 410 | 399 | 389 | 379 | 368 | 358 | 347 | 337
G 1474 |469 1463 1458 |453 | 448 |442 | 437 | 432|426 |421 411 [400 | 300 [380 |370 {359 |349 339 |328 [318
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385 | 376 | 367 | 358 | 349 I340 331 1322 313|304 | 295 {282 (268 235 | 242 | 228 |215 | 202 [ 187 | 175 | 162
369 | 360 |351 |342 | 333 |324 [315 |305 |296 |287 | 278 | 265 |253 [240 |227 {214 | 202 | 189 {176 | 164 | 15]
352 | 343 |334 | 325 | 316 | 307 | 298 | 289 280 | 271 {262 | 250 | 238 | 226 [214 | 202 | 189 | 177 | 165 | 153 | 141
334 1325 |316 [307 |298 | 289 [280 [272 | 263 |254 [245 | 234 |222 {210 | 199 [ 188 | 176 | 164 | 153 | 142 | 130
317 |308 |299 | 290 | 282 |273 | 264 | 255 |247 | 238 (229 |218 |207 | 196 [185 [ 174 | 163 | 152 | 141 | 130 | 119
299 1291 | 282 1274 | 265 | 257 | 248 | 239 | 230 | 221 {212 202 [191 |181 {170 | 160 | 150 | 139 | 129 | 118 | 108
281 | 272 [263 | 255 | 246 | 238 {229 |221 [212]204 [195 | 185 [ 176 [166 |156 | 146 |137 (127 |117 |108 | 98

351 | 343 |334 | 326 317 | 309 | 300 | 292 | 283 [275 | 267 | 255 |243 | 231 | 219 |206 (194 | 182 | 170 | 158 | 146
334 {326 317 1308 (300 | 291 | 283 274 | 266 | 258 250 |238 |227 |216 [204 | 192 [181 |170 | 158 | 146 | 135
317 {309 [301 [293 [284 | 276 | 267 |259 | 250 | 242 [234 |223 1212 | 201 {190 | 180 | 169 | 158 | 147 | 136 | 125
300 1292 1284 | 275 | 267 | 268 | 250 | 241 | 233|225 | 217 | 207 | 196 | 186 | 176 | 166 | 155 | 145 | 135 | 124 | 114
282 1274 1266 | 268 250 | 242 | 233 | 225 | 217|209 |201 | 191 [182 |172 [162 | 152 | 143 |133 | 124 | 114 | 104
263 (255 [347 [239 | 231 | 223 |215 (207 | 199 {191 |183 |174 | 165 | 156 | 147 | 138 [ 129 {120 | 111 | 102 | 93
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299 202 284 1277 |269 | 262 |254 | 247 |239 |232 [ 224 |214 (203 | 193 | 182 | 172 [162 | 151 | 141 | 130 | 120
282 1274 1266 {259 | 251 | 244 | 236 | 229 {221 | 214 | 206 [ 196 | 187 | 177 | 167 | 158 [ 148 1138 | 128 | 119 109
264 | 257 260 (243 | 235 227 [219 | 212 (204 | 197 | 190 | 181 |172 | 162 | 153 | 144 | 135 | 126 | 116 | 107 | 98
246 | 239 |232 | 224 | 217 | 209 {202 | 194 [187 | 179 | 172 |164 {155 |146 | 138 [ 130 | 121 {112 |104 | 96 | &

282|275 1268 | 261 | 254 [247 | 240 | 233 | 226|219 | 212 |202 | 193 [ 183 | 173 | 164 | 154 | 144 [ 134 | 125 | 115
264 | 257 | 250 | 243 |236 230 | 223 | 216 {209 [202 | 195 | 186 177 | 168 [ 159 {150 | 140 |131 | 122 | 113 | 104
246 1239 1232 1225 |219 | 212 1206 {199 | 192|185 | 178 170 {161 | 152 | 144 {136 | 127 {108 | 110 {102 | 93
228 |221 (214 |208 | 201 | 195 | 188 [181 | 175|168 | 161 |153 |145 | 137 [129 | 122 (114 {106 | 98 | 90 | 82
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210 | 205 |200 }194 l189 183 1178 [ 172 | 167 | 161 | 156 | 149 | 141 | 134 [ 126 {119 | 112 {104 | 97 | 89 | &2

192 | 187 1181 | 175 | 169 | 164 | 159 | 154 | 149 [ 144 | 139 | 132 |125 [119 |112 [105] 98 | 91 | &5 | 78 | 71
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9 260 1248 [236 |224 (212|200 | 189 {178 | 166 | 154 | 142 | 132 121 [111 [100 | 90 { 80| 69 | 59 | 48 | 38
10 |242 {231 [220 [ 209 [198 | 186 | 175 | 164 | 153 | 142 | 131 |121 |112 {102 | 93| 83 | 73| 64| 54 | 45| 35
3 3 [346 332 | 318 | 304 |290 | 276 | 262 | 247 | 2321218 [204 | 189 |174 [159 | 144 | 129 |114 | 99| 84 | 69| 54
4 328 | 314 | 301 | 287 | 274 |260 {247 | 233 {220 |208 | 193 |179 |165 | 150 [ 136 [122 {108 | 94 | 79| 65 | 5l
5 |313 | 300 [287 |274 | 261 |248 | 234 |221 | 208 | 195 | 182 | 169 | 155 | 142 128 | 115 {102 | 88 | 75| 61 | 48
6 |296 | 283 | 270 | 258 |245 [ 233 |221 | 208 | 196|183 [170 | 158 | 145 {132 | 120 {108 | 95 | 82| 70 | 58 | 45
7 |280 {268 |256 | 244 | 232 | 220 | 208 | 196 | 184|172 | 160 | 148 [136 [125 | 113 (101 | 89| 77| 66| 54 | 42
8 1264 | 252 [240 | 229 [217 | 205 | 194 | 182 | 171 | 159 |147 | 136 |125 | 115|104 | 93 | 82| 71 | 60| 50| 39
9 [246 {235 |224 | 213 |202 {190 | 179 | 168 | 157 | 146 |135 {125 [115 [105 | 95| 86| 76 | 66| 56 | 46 | 36
10 ]230 [219 |208 |198 | 187 | 177 | 166 | 156 [ 145|135 {124 |115 |106 | 97 | 88 ] 78 | 69| 60 | 51 | 42| 33
4 4 |316 |303 [290 |277 | 265 | 2562 | 239 | 226 213|200 | 187 | 173 | 160 | 146 [ 132 | 118 |105| 91 | 77| 64 | 50
5 |300 |288 | 276 | 263 | 251 | 238 | 226 |213 {201 {188 [176 {163 | 150 | 137 [124 1112 | 99| 86| 73| 60 | 47
6 1283 |271 | 259 |247 |236 | 224 | 213 [ 201 | 189|177 |165 |153 | 141 [129 | 117 |104 | 92 ] 80| 68 ] 56 | 44
7 1267 256 | 245 233 | 222 |210 | 199 [187 | 176|164 |153 | 142 | 131 | 119 |108 | 97 | 86| 75| 63| 52 | 41
8 1250 1239 |228 | 218 {207 | 196 | 186 [175 | 164|153 | 142 [ 132 [121 | 111 |100] 90| 80| 69 | 59 | 48 | 38
9 |234 [224 1213 |203 {192 | 182 | 172 | 161 {151 | 140 | 130 | 120 111 |101 | 92| 82| 72| 63| 53 | 44 | 34
10 [217 {207 [197 [ 187 {177 [167 | 157 | 147 [137 | 127 | 117 |108 |100 | 91 | 83| 74| 65| 57| 48| 40| 31
5 5 1287 1275 | 263 | 251 | 240 | 228 | 217 [ 205 | 194 | 182 | 170 | 158 {145 | 132 1120 |108 | 95| 82| 70| 58 | 45
6 [270 {259 | 248 1237 | 225 214 |203 [191 [ 180|169 |158 | 156 |135 [123 [ 112 [100 | 88 | 77 | 65 | 54 | 42
71254 1243 1232 |22] | 211 [200 | 190 | 179 | 169 | 158 | 147 {136 |125 |115 |104 | 93| 82 ] 71| 61| 50 | 39
8 |238 |228 | 218 [208 | 198 | 187 | 177 | 166 |156 [145 | 135 {125 |1156 1105 | 95| 85| 75| 65| 55| 45| 35
9 f22l [211 |201 /191 | 182 | 172 | 163 | 153 (143 133 {123 114 [105 | 96 87 | 78 | 68| 59 | 50 | 41 | 32
10 204 | 195 | 186 | 176 167 [ 157 | 148 [ 138 [129 | 120 | 111 [103 | 95| 86 | 78 | 70| 62| 54 | 45| 37 | 29
|

6 6 |256 | 246 | 235 |225 | 214 | 204 | 193 | 183 | 173|162 | 162 | 141 130 [ 118 {107 | 96| 85| 74| 62| 5l | 40
7 1242 1232 | 222 1212 [ 202 | 191 | 181 | 170 | 160|150 [140 {130 [119 1109 { 99| 88| 78 | 68 | 58| 47 | 37
8 [225 |215 |205 ]195 [ 186 | 177 | 168 | 158 | 149|139 |129 | 120 [ 110 [100 | 91 | 82| 72| 62| 53| 44 | 34
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246 {231 |216 | 202 | 187 |173 158 [ 144 [129 | 115|100 | 90 | 81 | 72| 62
239 [218 {204 | 190 | 177 {163 [ 150 | 136 | 122|108 | 94 | & | 76 | 67 | 58
218 1205 {192 | 179 | 166 | 153 | 140 [127 114|101 | 88 | 80 | 71 | 63 | 55
204 | 192 (180 | 167 |155 |142 {130 {117 (105 92| 80 | 72 | 65 &7 | 50
190 | 178 | 166 | 154 | 143 | 131 [120 | 108 | 97| 8 | 73 | 66 | 59 | 52 | 45

291 | 274 257 | 240 | 223 [ 206 | 189 |172 | 155|138 | 121 110 | 98 | 86| 75
278 1262 | 246 | 230 | 213 | 197 | 181 [164 |148 | 132 | 116 105 | 94 | 83 | 72
264 249 |234 | 218 |203 | 187 |171 | 156 |140 | 125 [110 | 100 | 89 | 79 | 68
950 | 235 | 220 |206 | 191 | 177 | 162 | 148 [133 | 119 |104 [ 94 | 84 | 74| 64
237 | 223 [ 209 | 195 | 182 | 168 | 154 | 140 |127 | 113 | 99 | 90 | 80 | 71| 6l
293 |210 | 197 | 184 | 170 | 157 | 144 [131 {117 |104 | O1 | 82| 74 [ 65| 57
200 [197 | 184 |171 | 159 | 146 | 134 [121 [109| 96 | 84 | 76 | 68 | 60 | 52
195 {183 {171 1159 {147 | 135 | 123 |112 |100| 88 | 76 | 69 | 62 | 54 | 47
181 | 170 150 [ 148 |136 | 124 | 113 [102 | 91| 80 | 69| 62 | B6 | 50 | 43

269 {253 1238 {222 j207 | 191 | 176 | 160 | 145]129 {113 {102 | 91 | 81} 70
955 [240 [ 225 | 210 | 195 | 181 |166 |152 | 137 {122 | 107 | 97 | 87 | 76| 66
242 | 298 |214 | 200 | 186 | 172 | 157 | 143 | 129|115 {101 | 91 | 82 | 72| 62
297 914 | 201 {187 {174 {160 | 147 |134 {1201107 | 94 | 85 | 76 | 67 | 58
214 [201 | 188 176 | 163 {151 | 138 [126 [113]100 | 87 | 79 | 70 | 62| 54
200 | 188 | 176 {164 | 152 {140 | 128 | 116 |104| 92 | 80 | 72 { 65 | 57 | 50
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218 {205 192 | 180 | 167 {155 | 142 [130 {117{104 | 91 | 82 | 74 | 65| 56
205 | 193 | 181 | 169 [157 | 145 {132 [120 [108 | 96 | 84 | 76 | 68 | 60 | 52
191 } 180 | 169 |157 | 146 | 131 [123 [111 | 99| 88 | 77 | 70| 62| 55 | 48
117 | 166 [ 155 [144 [134 | 123|112 |102 | 91| 81 | 70 | 63 | 57 | 50 43
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N
° 30 | 32 | a4 % | 38 | 40 1 42 } 44 ‘ 46 48 | 50 | 52 | 54 | 5 | 68 | 60 | 62 | 64 | 66 | 68 | 70
7 |205 [191 {177 | 163 {149 | 135 {121 |107 |} 93] 79 ] 65| 58 | 51| 43| 36| 29| 23| 17| 12 6 0
8 [193 [ 180 | 167 [153 [ 140 {127 | 114 {101 | 88| 74 | 61| B4 | 47 { 41| 34| 27| 22| 161 11 5 0
9 |[180 [ 168 |156 | 144 | 131 118 |105| 93 | 81| 68| 56| 50 ) 44| 38| 32| 26| 21| 164 10 5 0

10 [168 | 157 [ 145 | 134 [122 110} 98 | 8 | 75| 63| 51 | 46| 40| 35{ 29| 24| 19| 14! 10 5 0
1 |270 | 258 | 234 [ 215 | 196 | 178 | 160 [ 142 (124 | 106 | 88 | 78 | 67| 57| 46| 36| 281 19| 10 2 0
2 |259 |241 | 224 1206 | 189 | 171 | 154 {136 | 119 ] 101 84| 74| 64 ] 55} 45| 35| 28| 21| 14 7 0
3 1246 229 [212 [195 | 179 | 163 | 146 |130 |113| 97| 80| 71| 61! 52 421} 33| 26| 201 13 7 0
4 |234 |218 202 | 186 | 171 | 155 1139 {124 {108 92| 76| 67| 58 | 50| 41| 32{ 26| 19| 13 6 0
S5 222 1207 [192 [177 | 162 | 147 {132 |117 {102 87 | 72| 64 | 56| 47| 39| 31| 25| 19| 12 6 0
6 |210 | 196 | 182 | 168 | 154 | 139 |124 [ 110 | 96| 82| 68| 60| 53| 45| 38| 30| 24| 18} 12 6 0
7 |198 [ 184 {171 {157 | 144 [130 [117 {103 | 90| 76| 63| 561 49 42| 351 28 22/ 17| 11 6 0
8 |185 [172 [159 [147 134 |122 |109 | 97 | 84| 72| 59| 53| 46| 40| 33| 27| 221} 16| 1l 5 0
9 173 |161 | 149 [ 137 | 125|113 {101 | 89 ) 78| 66| 54 | 481 43| 37| 321 261 21| 16 10 5 0

10 |160 | 149 | 138 [ 127 | 116 |104 | 93 | 82| 71| 60 ) 49| 44| 39| 34| 29| 24 | 19| 14| 10 5 0
2 251 |234 [217 [200 [183 |166 | 150 |133 |116] 99| 82| 72| 62| 52| 421 321 24| 16 8 0

3 238|222 |206 | 190 | 174 [ 158 [142 | 126 |110] 94! 78 | 69| 59| 50| 401 31 ] 23| 15 7 0

4 1227 (212 1197 [ 181 | 166 | 151 | 135 | 120 [104] 9l 741 65| 56| 48| 39| 30| 22| 15 8 0

5 2151200 [ 186 [ 171 | 157 | 142 [128 | 113 [ 99| 84| 70| 62| 53| 45| 36| 28 | 21 | 14 7 0

6 202|188 | 174 [161 | 148 |134 |121 |107 | 94| 80| 66| 58 | 50| 43! 35| 27 20 13 6 0

7 [190 J177 [164 | 151 {138 {126 (113 {100 | 87 74| 61 | 54| 47 ] 401 33| 261 20| 13 6 0

8 |178 | 166 | 154 (142 [129 [117 [105 | 92| 80| 68| 56 | 50 | 44| 371 31| 25| 19| 13 6 0

9 | 165|154 | 143 } 131 [120 {108 | 97 | 86| 74| 63 ] 52 ) 46| 41| 35| 30| 24| 18| 12 6 0

100|152 141 | 130 J120 [109 | 99 | 88| 78 | 67) 57 | 46| 41 ] 36| 321 271 221 16| 11 6 0

3 [231 1215|200 [ 184 [169 | 153 |138 1122 11071 911 76| 671 581 50| 41| 32| 24| 16 8 0

4 [219 [204 189 |174 |160 | 145 | 131 [116 [102| 87| 72| 64| 551 47| 38 ] 30| 22| 15 8 0

5 1207 193 {171 {165 | 151 | 138|124 |110 ] 96 82| 68| 60 ] 52| 441 36| 29| 22| 15 7 0

6 1195 | 182 | 169 [ 156 | 143 [130 | 116 |103 | 90| 77 | 64| 57 ] 49 ] 42 351 271 20 13 7 0

7 |182 |170 | 158 | 145 {133 {120 {108 | 95| 831 70 | 58 511 45| 383 321 25| 191 13 1 0

8 | 170 | 158 | 146 | 135 {123 | 112 {100 | 89| 77| 66| 54 | 48| 421 361 30| 24 | 18| 12 6 0
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36| 31| 25) 20] 15| 10
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49 ) 43} 36| 29| 22| 15
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431 36| 30| 24| 18] 12
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37 32 27| 22| 16| 11
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OTK/JI0HEHHE OpPAMHAT GHHOMHAJIBLHON acCHMMeTPHYHOH KPUBOii

k,—1,0
=f(Cs, ) ="
Qbecneuen

CS
0,01 0,1 1 3 5 10 20 25 30 40 50
0,00 | 3,72| 3,09 (2,33 1,8 !1,64|1,28|0,8|0,67| 0,52 |0,25{ 0,00
0,05 | 3,83 3,16 2,36 | 1,9 |1,65|1,28|0,84|0,66| 0,52 | 0,24 |—0,01
0,10 { 3,94 3,23 2,40 | 1,92 1,67 [1,29]0,84|0,66| 0,51 | 0,24 |—0,02
0,15 4,05{ 3,31 (2,44 (1,94 (1,68 [ 1,30 (0,84 (0,66 0,50 | 0,23 {—0,02
0,20 | 4,16| 3,38 { 2,47 | 1,96 | 1,70 | 1,30 | 0,83 | 0,65 | 0,50 | 0,22 [—0,03
0,25)4,97|3,45 (2,50 1,98 | 1,71 [ 1,30 | 0,82 | 0,64 | 0,49 | 0,21 |—0,04
0,30 | 4,38 3,52 |2,54{200|1,72|1,31|0,8 0,64 | 0,48 | 0,20 [—0,05
0,35|4,50| 3,59 |2,58]¢2,02|1,73]1,32]0,8|0,64]| 0,48 {0,20{—0,06
0,40 | 4,61|3,66|2,61|2,04{1,75|1,32]0,8|0,63| 0,47 | 0,19 {—0,07
0,45 | 4,72 3,74 | 2,64 | 2,06 | 1,76 { 1,32 | 0,82 [ 0,62 | 0,46 | 0,18 (—0,08
0,50 | 4,83 3,81 |2,68|2,08{1,77|1,32|0,81[0,62{ 0,46 { 0,17 [—0,08
0,5514,9413,88|2,72|2,10}1,78|1,32|0,80[0,62| 0,45 | 0,16 |—0,09
0,60 | 5,05/ 3,96 [ 2,75 | 2,12 | 1,80 | 1,33 { 0,80 | 0,61 | 0,44 | 0,16 |—0,10
0,65 | 5,16| 4,03 (2,78 | 2,14 { 1,81 [ 1,33 | 0,80 | 0,60 | 0,44 | 0,15 [—0,11
0,70 | 5,28{ 4,10 | 2,82 | 2,15 (1,82 1,33|0,79 { 0,59 | 0,43 | 0,14 [—0,12
0,75 | 5,391 4,17 | 2,86 | 2,16 { 1,83 | 1,34 | 0,78 | 0,58 | 0,42 | 0,13 |—0,12
0,80 | 5,50 4,24 | 2,80 | 2,18 | 1,84 | 1,34 | 0,78 | 0,58 | 0,41 | 0,12 [—0,13
0,8515,62|4,311292{2,2 (1,85 |1,34]0,780,58| 0,40 | 0,12 |—0,14
0,90 | 5731 4,38 12,9 {222(1,86{1,3¢0,77(0,57{ 0,40 | 0,11 {—0,15
0,95)584)4,46 12,9 |2,24|1,8711,34]0,760,56 ) 0,39 | 0,10 |—0,16
1,00 [ 5,96| 4,53 | 3,02|2,25(1,88(1,3¢{0,76 | 0,55 | 0,38 | 0,09 |—0,16
1,05 (6,07{4,60|3,06(22|1,8|1,8]0,75|0,54| 0,37 | 0,08 |—0,17
1,10 | 6,18 4,67 | 3,09 | 2,28 | 1,89 | 1,34 | 0,74 | 0,54 | 0,36 | 0,07 |—0,18
1,15 | 6,30| 4,74 | 3,12 | 2,30 | 1,90 | 1,34 | 0,74 | 0,53 | 0,36 | 0,06 |—0,18
1,20 { 6,41} 4,81 | 3,15 (2,31 | 1,91 [ 1,34 ]0,73] 0,52 | 0,35 | 0,05 |[—0,19
1,25 6,52 4,88 | 3,18 2,32 1,92|1,34|0,72|0,52| 0,34 | 0,04 [—0,20
1,30 (6,64 4,95 3,21 [ 2,34 {1,92{1,384 (0,72 0,51 | 0,33 | 0,04 {—0,21
1,35 (6,76 5,02 |3,24 12,36 | 1,93 (1,34 ]0,72|0,5 | 0,32 | 0,03 {-0,22
1,40 { 6,87| 5,09 | 3,27 { 2,37 | 1,94 { 1,34 { 0,71 [ 0,49 | 0,31 | 0,02 |—0,22
1,45 | 6,98( 5,16 { 3,30 | 2,38 | 1,94 | 1,34 | 0,70 | 0,48 | 0,30 | 0,01 |—0,23
1,50 | 7,09 5,23 | 3,33 | 2,39 | 1,95 | 1,33 | 0,69 | 0,47 | 0,30 | 0,00 |—0,24

440
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HOCTL P B %

60 70 75 80 80 95 97 99 99,9

—0,25 | 0,52 | —0,67 | —0,84 | —1,28 | —1,64 | —1,88 | —2,33 | —3,09 | 0,00
—0,26 | —0,52 | —0,68 | —0,84 | —1,28 |—1,62 | —1,86 | —2,29 | —3,02 | 0,05
0,97 | —0,53 | —0,68 | —0,85 | —1,27 | —1,61 | —1,84 | - 2,25 | —2,95 | 0,10
—0,98 | —0,54 | —0,68 |—0,85 | —1,26 | —1,60 | —1,82 | —2,22 | —2 88 | 0,15
0,98 | —0,55 | —0,69 | —0,85 | —1,26 | —1,58 | —1,79 | -2,18 | —2,81 { 0,20
—0,99 | —0,56 | —0,70 | —0,85 | —1,25 | —1,56 | —1,77 | —2,14 | -2,74 | 0,25
—0,30 | —0,56 | —0,70 | —0,85 | —1,24 | —1,55 | —1,75 | —2,10 | —2,67 | 0,30
0,30 | —0,56 | —0.70 | —0,85 | —1,24 |—1,53 | —1,72 | —2,06 | —2,60 | 0,35
0,31 [ —0,57 | —0,71 | —0,85 | —1,23 | —1,52 | —1,70 | —2,03 | —2,54 | 0,40
—0,82 | —0,58 | —0,71 | —0,85 | —1,22 | —1,51 | —1,68 | —2,00 | —2,47 | 0,45
—0,33 |—0,58 | —0,71 |—0,85 | —1,22 | —1,49 | —1,65 | 1,96 | —2,40 | 0,50
—0,34 | —0,58 | —0,72 | —0,85 | —1,21 | ~1,47 | 1,64 | —1,92 |—2,32 | 0,55
—0,34 | —0,59 | —0,72 | —0,85 | —1,20 | —1,45 | —1,61 | —1,88 | —2,27 | 0,60
—0,35 | —0,60 | —0,72 | —0,85 | —-1,19 | —1,44 | —1,59 | —1,84 | —2,20 | 0,65
—0,36 | —0,60 | —0,72 | —0,85 | —1,18 | —1,42 | —1,57 | —1,81 {—2,14 | 0,70
—0,36 | —0,60 | —0,72 | —0,86 | —1,18 | —1,40 | —1,5¢ | —1,78 | —2,08 | 0,75
—0,37 | —0,60 | —0,73 | —0,86 | —1,17 | —1,38 | —1,52 | —1,74 | —2,02 | 0,80
—0,38 | —0,60 | —0,73 |—0,856 | —1,16 |—1,35 | —1,49 | —1,70 |—1,96 | 0,85
—0,38 | —061 | —0,73 | —0,85 | —1,15 | —1,35 | —1,47 | —1,66 | —1,90 | 0,90
—0,38 | —0,62 | —0,73 | —0,85 | 1,14 | —1,34 | —1,44 | —1,62 | —1,84 | 0,95
—0,39 | —0,62 | —0,73 | —0,85 | —1,13 |—1,32 | —1,42 | -1,59 | —1,79 | 1,00
0,40 | —0,62 | —0,74 | —0 85 |—1,12 | —1,30 | —1,40 | —1,56 | —1,74 | 1,05
—0,41 |—0,62 | -0,74 |—0,85 | —1,10 | —1,98 |—1,38 | —1,52 | —1,68 | 1,10
—0,42| -0,62 | —0,74 | —0,84 | —1,09 | —1,26 | —1,36 | —1,48 | —1,63 | 1,15
0,42 | —0,63 | —0,74 | —0,84 | ~1,08 | —1,24 | —1,33 | —1,45 | —1,58 | 1,20
0,42 | —063 | —0,74 | —0,84 | —1,07 | ~1,22 | —1,30 | —1,42 | —1,83 | 1,25
—0,43 | —0,63 | —0,74 |—0,84 | —1,06 | —1,20 |—1,28 | —1,38 | —1,48 | 1,30
—0,44 | —0,64 | —0,74 | —0,84 | —1,05 | —1,18 | —1,26 | —1,35 | —1,44 | 1,35
—0,44 | —0,64 | —0,73 | —0,83 | —1,04 | —1,17 [—1,23 | —1,32 | —1,39 | 1,40
—0,44 | —0,64 |—0,73 | —0,82 | —1,03 |—1,15 | —1,21 | —1,29 | —1,35 | 1,45
—0,45 | —0,64 | —0,73 | —0,82 {—1,02 | —1,13 | —1,19 | —1,96 | —1,31 | 1,50
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1,65 17,20 | 5,30 { 3,36 | 2,40 | 1,96 1,55 0,69 (0,46 | 0,20 |—0,01|—0,24
1,60 17,31 | 5,37 13,39 | 2,42 1,96 | 1,33 |0,68 0,46 | 0,28 |—0,02]—0,25
1,65 (7,42 | 5,44 13,42 2,43|1,9 | 1,32 (0,67 (0,45 0,27 {—0,02[—0,26
1,70 |7,54 | 5,50 | 3,44 | 2,44 | 1,97 | 1,32 |0,66 |0,44 | 0,26 |—0,03(—0,27
1,75 17,65 | 5,57 | 8,47 | 2,45 | 1,98 | 1,32 0,65 |0,43 | 0,25 |—0,04/—0,28
1,80 [7,76 | 5,64 } 3,50 | 2,46 | 1,98 | 1,32 0,64 | 0,42 0,24 |—0,05/—0,28
1,85 (7,78 { 5,70 | 3,52 | 2,48 [ 1,98 | 1,32 |0,64 |0,41 | 0,23 [—0,06(—0,28
1,90 17,98 | 5,77 | 3,55 | 2,49 | 1,99 | 1,31 [0,63 0,40 | 0,22 |—0,07|—0,29
1,95 18,10 | 5,84 | 3,58 | 2,50 | 2,00 | 1,30 {0,62 {0,40 | 0,21 |-0,08/—0,30
2,00 /8,21 | 5,91 3,60 2,51 12,00/ 1,30 (0,61 {0,39 0,20 {—0,08{—0,31
2,10 — |6,04]3,65]|2532,01|1,20(0,5 [037 | 0,18 |—0,101—0,32
2,201 — |6,143,68|2,541202]1,27(0,57 [0,35 | 0,16 (—0,12—0,33
2,30 | — |6,26|38,73]2,5712,01]|1,25(0,66 |0,32 1 0 14]-0,13~0,34
2,40 | — 6,37 (3,78 2,602,001 1,250,582 [0,20 0,12 [—0,14[—0,35
2,50 | — 16,50 |3,82]2,62|2,001{1,23(0,50 (0,27 0,10 |—0,16!—90,36
2,60 | — 6,54 3,86 |2,63|2,00]|1,210,48 |0,25 0,085 —0,17{—0,37
2,70 | — |6,75(3,92| 2,64 2,00 1,190,456 |0,24 | 0,070[—0,18/—0,38
280 | — 6,85 (3,96 (265|200]|1,180,44 |0,22 0,057|—0,20{ --0,39
2,90 | — [7,00|4,01]2,66]|1,9|1,15|0,41 {0,20 | 0,041|-0,21|—0,39
3,00 — 7,10]4,05)2,66|1,97 11,130,399 |0,19 0,027)—0,22]—0,40
3,10 | — 7,23 | 4,09 ]2,66 1,97} 1,11 ]0,37 |0,17 0,010/—0,23]—0,40
3,20 | — 7,35 | 4,11 {266 11,9| 1,09 0,35 {0,15 |--0,006—0,25]—0,41
3,30 — | 7,44|4,15|2,66|1,95( 1,08 (0,33 |0,13 |—0,022|—0,26/—0,41
3,40 | — | 7,54 4,182,661 1,94 (1,06 0,31 |0,11 |—0,035|—0,27|—0,41
3,50 | — 7,64 14,21 2,661,931 1,04(0,29 |0,085|—0,049—0,28{—0,41
3,60 ) — 7,72 14,24 1 2,651 1,93 | 1,03 0,28 10,064 |—-0,072/—0,28/—0,42
3,70 | — (7,8 14,26 |2,66|1,91| 1,01 [0,26 |0,048|—0,084/—0,29(—0,42
3,80 | — |7,9714,29|2,65] 1,90 | 1,00 |0,24 |0,032|—0,095—0,30—0,42
3,90 | — |8,08(4,32(2,65|1,9 | 0,98 (0,23 [0,020—0,11 {0,30{—0,41]
4,00 { — 8,17 4,34 |2,65|1,90,9 |0,21 |0,010—0,12 {—0,31|—0,41
4,10 | — (8,29 4,36 |2,65|1,8010,9510,20 {0,000 —0,13 |—0,31|—0,41
4,20 | — |8,38|4,39|2,64]|1,80,9310,19 [0,010|—0,13 |—0,81|—0,41
4,30 | — 8,49 (4,40 | 2,64 1,87 | 0,92 {0,17 (0,021 |—0,14 |—0,32/—0,40
4,40 | — 8,60 | 4,42 2,63 1,8 | 0,91 0,15 |0,032{—0,15 —0,32|—0,40
450 | — 8,60 | 4,44 12,62 1,85 0,80 |0,14 [0,042|—0,16 |—0,32|—0,40
4,60 ( — (8,79 |4,46|262|1,8 0,87 10,13 {0,052|—0,17 |—0,32|—0,40
4,70 | — |8,89]4,49 261 |1,8 0,8 |0,11 {0,064|—0,18 |—0,32|—0,40
4,80 | — | 8,9 |4,50 2,601 1,81 |0,82 0,10 {0,075|—0,19 |—0,32|—0,39
4,90} — |9,04 4,51 |2,60]( 1,80 | 0,80 |0,084|0,087|—0,19 —0,33(—0,386
5,00 | — [9,12]4,54|2,60|1,78|0,780.068|0,099|—0,20 |—0,33|—0,380
5,10 ( — 19,20 (4,57 2,60(1,76 0,76 {0,051|0,11 |—0,21 (—0,33(—0,376
5,20 | — [9,27 14,59 2,60 1,74 | 0,73 |0,035|0,12 |—0,21 |0, 33/--0,370
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—0,46 | —0,64 | —0,73 { —0,82 |—1,00 |—1,12 |—1,16 |—1,23 |—1,28 | 1,55
—0,46 {—0,64 | —0,73 | —0,81 |[—0,99 |-1,10 |—1,14 |~1,20 |—1,24 | 1,60
0,46 | —0,64 | —0,72 | ~0,81 {—0,98 |-1,08 |—1,12 |-1,17 |—1,20 | 1,65
0,47 | —0,64 | —0,72 | —0,81 |—0,97 |—1,06 |~1,10 |—1,14 |~1,17 | 1,70
—0,48 | —0,64 | —0,72 | —0,80 |—0,96 |—1,04 [—~1,08 |—1,12 |--1,14 | 1,75
—0,48 | —0,64 | —0,72 | —0,80 |—0,94 |—1,02 |—1,06 |—1,00 |—1,11 | 1,80
0,48 | —0,64 |—0,72 | —0,80 |-0,93 |—1,000(—1,04 [—1,06 {—1,08 | 1,85
~0,48 | —0,64 | —0,72 | —0,79 |—0,92 |—0,98 |—1,01 |—1,04 |—1,05 | 1,90
—0,48 | —0,64 | —0,72 | —0,78 (—0,91 |—0,96 |—0,99 [—1,02 |—1,02 | 1,95
—0,49 |~0,64 | —0,71 | —0,78 |—0,90 |-0,95 |—0,97 |—0,99 |—1,00 | 2,00
—0,50 | —0,64 | —0,70 | —0,76 | 0,866 |—0,914|—0,930 | -0,945|—0,953 | 2,10
—0,50 | —0,64 | —0,69 | —0,75 |—0,842 |—0,882 |—0,895 |—0,905 [—0,910 | 2,20
—0,50 | 0,63 | —0,68 |—0,74 |—0,815|—0,850|—0,860| 0,867 |—0,870 | 2,30
—0,51 | —0,62 | —0,67 | —0,72 |—0,792 |—0,820 |—0,826 |—0,830 |—0,834 | 2,40
—0,51 |~—0,62 | —0,66 | —0,71 |—0,768 |—0,790 |—0,795 |—0, 800 |—0,800 | 2,50
—0,51 | —0.61 | —0,66 | —0,70 |—0,746 | 0,764 |—0,766 |—0,770 |—0,770 | 2,60
—0,51 | —0.61 | —0,65 | —0,68 |—0,724 |—0,736 |—0,739 |—0,740 |—0,740 | 2,70
—0,51 | —0,60 | —0,64 | —0,67 |—0,703|—0,711 |—0,714 |—0,715|—0,715 | 2,80
—~0,51 | —0,60 | ~0,63 | —0,65 |—0,681|—0,689]|—0,690 |—0,690|-—0,690 | 2,90
—0,51 | —0,59 | —0,62 | —0,64 |—0,661 |—0,665|—0,666 |—0,666|—0,666 | 3,00
—0,51 | —0,58 | —0,60 | —0,62 |—0,641 |—0,645 |—0,646 |—0,646 |~0,646 | 3,10
—0,51 | —0,57 | —0,59 | —0,61 |—0,621|—0,625|—0,625|~0,625 |—0,625 | 3,20
—0,50 | —0,56 | —0,58 | —0,59 |—0,605 |—0,606 |—0,606 |-—0,606 |—0,606 | 3,30
0,50 | —0,55 | 0,57 | —0,58 |—0,586 |-—0,587 |—0,589 |—0,589 |[—0,589 | 3,40
0,50 | —0,54 | —0,55 | —0,56 |—0,570|—0,571 |—0,571 |—0,571 |—0,571] 3,50
~0,49 | —0,54 | —0,54 | —0,55 {0,565 | 0,556 |—0,556 |—0,556 |—0,5852 | 3,60
0,48 | —0,52 | —0,53 | —0,54 |—0,541 | -0,541|—0,541 | 0,541 |—0,541 | 3,70
—0,48 | —0,51 | —0,52 | 0,52 |—0,526 |—0,526 |—0,526 |—0,526 |—0,526 | 3,80
—0,47 | —0,50 | —0,51 | —0,51 |—0,513|—0,513 |—0,513|—0,513|—0,513 | 3,90
0,46 | —0,49 | —0,49 [ —0,50 |—0,500 |—0,500 |—0,500 {—0,500]—0,500 | 4,00
—0,46 | —0,48 | —0,484| —0,486|—0, 487 |—0,487 |—0,487 |—0,487 |—0,487 | 4,10
—0,45 | —0,47 | —0,473| —0,475|—0,476 |—0, 476 |—0,476 [—0,476 |—0,476 | 4,20
—0,44 | —0,46 | —0,462| —0,465—0,465 | —0, 465 |—0,465 [0, 465 |—0,465 | 4,30
—0,44 |- 0,451, ——0,454] —0,455|—0,455 | 0,455 |—0,455 |—0, 455 | 0,455 | 4,40
—0,43 | —0,441] —0,444] —0,445|—0, 445 |—0,445 | —0,445 | —0,445 | —0,445 | 4,50
—0,42 | —0,432) —0,434] —0,435/—0,435 | 0,435 | —0,435 [0, 435 |—0,435 | 4,60
—0,42 | —0,424] —0,495| —0,426|—0,426 [—0,426 | 0,426 | 0,426 |—0,426 | 4,70
—0,41 | —0,416] —0,416] —0,416]—0,416 [—0,416 |—0,416 [—0,416 |- —0,416 | 4,80
—0.401| —0,407| —0, 408 —0,409|—0,409 {—0,409 |~0,409 [—0,409 |—0,409 | 4,90
—0' 395 —0'399| —0. 400, —0,400|—0, 400 | 0,400 |—0,400 |—0,400 {—0,400| 5,00
—0'388| —0391( —0,392| —0.,392|—0,392 |0, 392 {—0,392 |—0,392 |—0,392| 5,10
—0'382] —0.384] —0,385| —0,385|—0,385 | —0,385 |—0,385 |—0,385 | —0,385 | 5,20
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1,197
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1,024
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0,999 | 0,986 | 0,974 | 0,966 | 0,958 | 0,936 | 0,920 { 0,908 | 0,888 | 0,852
0'999 | 0,983 | 0'968 | 0,959 | 0949 | 0°924 | 0,904 | 0'890 | 0.867 | 0'8%5
0,998 | 0,980 | 0,962 | 0,952 | 0.941 | 0,911 | 0880 | 0'873 | 0.846 | 0.779
0,998 | 0,978 | 0°956 | 0,945 | 0,932 | 0.899 | 0873 | 0,856 | 0.824 | 0.772
0,997 | 0,975 | 0,951 | 0.938 | 0,924 | 0.886 | 0858 | 0'838 | 0.803 | 0.746
0,997 | 0,972 | 0,945 | 0,931 | 0,915 | 0,874 | 0.842 | 0821 | 0,782 | 0.719

0,996 | 0,969 | 0,939 | 0,924 | 0,906 | 0,862 | 0,827 | 0,805 | 0,763 | 0,696
0,995 0 965 0 933 | 0,916 | 0,898 | 0.850 | 0.813 0,789 | 0,744 | 0,674
0,994 | 0,962 0 927 | 0.909 0,800 | 0,838 0,798 0,783 | 0,726 | 0,651
0,993 0. ,958 | 0,921 0.902 | 0,881 | 0,826 | 0, ,784 | 0,757 | 0,707 0 628
0 ,992 0,955 0,916 0,894 0,872 | 0,814 | 0,760 | 0,740 0 688 | 0606
0,990 | 0,952 | 0,910 0 837 | 0,864 | 0,802 | 0,754 | 0,724 0,669 0,583
0,989 0 948 | 0,904 | 0,880 | 0,856 | 0,790 | 0,740 0 708 | 0,650 | 0,560
0,983 | 0,945 | 0.898 | 0,873 | 0.847 | 0,778 0,725 0 692 | 0,632 | 0,537
06,987 0 941 | 0,892 | 0,865 | 0,838 | 0,766 | 0.711 | 0.676 | 0.613 0 515
0,986 | 0,938 | 0,886 | 0,858 | 0.830 | 0,754 0 696 | 0,660 | 0,594 | 0,492

0,984 | 0,934 | 0,880 | 0,851 | 0,822 | 0,743 | 0,683 | 0,646 | 0,578 | 0,475
0.983 | 0,930 | 0'873 | 0843 | 0,813 | 0.731 | 0.670 | 0,631 | 0,562 | 0 457
0.981 | 0,926 | 0867 | 0.836 | 0,804 | 0,720 | 0.657 | 0.617 | 0,547 | 0,440
0.980 | 00922 | 0861 | 0.828 | 0.796 | 0,708 | 0.644 | 0,603 | 0/531 | 0,423
0,978 | 0'918 | 0854 | 0.821 | 0788 | 0,697 | 0630 | 0.588 | 0.515 | 0406

0.976 | 0914 | 0'848 | 0814 | 0.779 | 0,686 | 0.617 | 0.574 | 0,499 | 0388
0,975 | 0'910 | 0'842 | 0.806 | 0,770 | 0674 | 0,604 | 0,560 | 0,483 | 0,371
0,973 | 0°906 | 0836 | 0.799 | 0.762 | 0663 | 0,501 | 0,546 | 0,468 | 0,354

0,972 | 0,902 | 0,829 | 0,791 0754 0,651 | 0,578 | 0,531 0,452 | 0,336
0,970 | 0,898 | 0,823 | 0,784 0,745 0,640 | 0,565 | 0,517 0436 0319

0,968 | 0,893 | 0,817 | 0,776 | 0,736 | 0,629 | 0,553 | 0,504 | 0,423 | 0,306
0,966 | 0.839 | 0,810 | 0,769 | 0,727 | 0.618 | 0.542 | 0.492 | 0410 | 0,294
U063 70,834 [0'80L [ 0,761 0,7187] 0,608 ]70.530 | 0,480 0“"396 "0, 98T
0,961 | 0,880 ( 0,798 [ 0,754 0 709 { 0,597 [ 0,518 { 0,467 { 0,383 | 0,268
0 959 | 0,875 | 0,792 | 0,746 0,700 0,586 0 506 | 0,454 0 370 | 0,256
0,957 0,870 | 0,785 0 738 | 0,692 | 0,575 o ,495 | 0,442 0 357 0 243
0,955 0 866 | 0,779 0 731 0 683 | 0,564 | 0, 483 0 430 0 344 0 230
0,952 0, ,861 1 0,773 0,723 0 674 | 0,554 0 ,471 0 417 | 0, ,330 0,217
0,950 | 0,857 | 0,766 | 0.716 | 0.665 | 0.543 | 0,460 | 0,404 | 0,317 | 0,205
0 948 | 0,852 | 0,769 | 0,708 | 0,656 | 0,532 0 448 0 392 0 304 0 192

0,945 | 0,847 | 0,753 | 0,701 | 0,648 | 0,522 | 0,437 | 0,382 | 0,294 | 0,184
0,942 0,842 | 0,746 0 693 | 0.640 | 0,513 0,427 | 0,371 | 0,284 | 0,175
0,939 0 837 1 0,739 0 686 | 0,631 | 0,503 0 416 | 0,361 | 0,275 | 0,166
0,936 1| 0, 1832 0,732 0 678 0 623 | 0,494 0,406 | 0,350 | 0,265 | 0,158

:
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3,589
3667
3,745
3/899
3,900
3/978

4,065
4,152
4,938
4,32
4,412
4,499
4,586
4,672
4.759
4,846

4,949
5,039
5.135
5,231
5,328
5,494

5,616
5,713
5,809

5,913
6.017
6,121
6,925
6.328
6,432
6,536
6.640
6,744
6,848

6,962
7.075
7,189
7.302
7.416
7,530
7,643
7,757

2,081

3,038
3,095
3,152
3,209
3 266

3,398
3,390
3,459
3,514
3576
3.638
3,700
3,762
3,824
3,886

3,954
4,001
4,089
4,157
4,974
4,992
4,360
4,498
4,495
4,563

4,636
4 1710

4'783
4,856
4,930
5.003
5.076
5,149
5,923
5,996

5,374
5,452
5,530
5.608
5,686
5,764
5,842
5,920

2,334
2,369
2,404
2. , 440
2 476
2,511

2,549
2,587
2,625
2,663
2, , 700
2. ,738
2. , 176
2,814
2,852
2,890

2,930
2.970
3,010
3,050
3,000
3,129
3,169
3,209
31249
3,989

3,331
3,374
3,416
3,458
3 500
3, ,543
3 585
3, ,627
3, ,670
3,712

3,756
3,800
3,843
3,887
3,931
3,975
4,019
4,062

1,999
2 024
2,050
2, 1075
2 101
2 126

2,152
2 178
2, 1204
2 230
2. , 256
2, 1982
2,308
2,334
2 360
2,386

2,413
92,441
2,468
9,495
92'592
2550
9,577
27604
2632
2,659

2,687
2714
2.742
2.770
2'798
2,895
2853
2881
2,908
2,936

2,964
2,992
3.019
3,047
3,075
3103
3,131
3,158

1,603
1 61()
1,630
1 643
1 657
1,670

1,683
1,697
1,170
1,7%4
1,737
1,750
1,764
1,777
1,791
1,804

1,817
1,831
1,844
1,858
1,871
1,884
1,898
1,911
1,995
1,938

1,951
1,963
1,976
1,988
2,001
2.014
2.0%6
2.039
2,051
2,064

2,076
2,089
2,101
2114
2,196
2,138
2,151
2:163

1,345
1,352
1,358
1,365
1,371
1,378

1,384
1,390
1,396
1,402
1,408
1,414
1 420
1,426
1,432
1,438

1,444
1,450
1,456
1,462
1,468
1,473
1,479
1,485
1,491
1,497

1,502
1,506
1,511
1,516
1,520
1,525
1,530
1 535
1,539
1,544

1,547
1,550
1,554
1,557
1,460
1,563
1,566
1,570

1,954
1,259
1,264
1,268
1,272
1,277

1,280
1,284
1,288
1,291
1,294
1,298
1,302
1,305
1,308
1,312

1,315
1.318
1,321
1,394

1,328
1 1331
1,334
1,337
1,339
1,343

1,346
1,348
1,350
1,353
1,356
1,358
1,360
1,363
1,366
1,368

1,369
1,370
1,371
1,372
1,373
1,374
1,375
1,376

1,177
1,180
1,182
1,185
1,187
1,190

1,192
1,191
1, 1196
1,198
1,200
1,202
1,204
1,206
1 208
1 ‘210

1,211
1,211
1,212
1,213
1,214
1,214
1.215
1,216
1,216
1,217

1,218
1,918
1,219
1,290
1,220
1,291
1,292
1,293
1,293
1,924

1,223
1,992
1,292
1,291
1,220
1,219
1,218
1,218




HOCTE p B %

50 €0 70 75 80 90 95 97 99 99,9
0,933 | 0,828 | 0,726 | 0,671 | 0,615 | 0,481 | 0,395 | 0,340 | 0,255 | 0,150
0930 | 0,823 | 0.719 | 0.664 | 0,607 | 0.474 | 0,384 | 0,330 | 0,945 | 0,141
0,997 | 0818 | 0,712 | 0,656 | 0,599 | 0,465 | 0.374 | 0,319 | 0,935 | 0.132
0,924 | 0'813 | 0.705 | 0.649 | 0,500 | 0,455 | 0.353 | 0,309 | 0295 | 0 124
0.921 | 0808 | 0°698 | 07641 | 0,582 | 0,446 | 0,353 | 0,298 | 0'216 | 0.116
0,918 | 0'803 | 0691 | 0,634 | 0.574 | 0,435 | 0,342 | 0,988 | 0,206 | 0,107
0,915 0,798 | 0,684 | 0,626 | 0,566 | 0,428 | 0,333 | 0,279 | 0,198 | 0,102
0,912 | 0,792 | 0/677 | 0,618 0,508 0,419 | 0,325 | 0.271 | 0.191 | 0,096
0,908 | 0/786 | 0,670 | 0.611 | 0,551 | 0.411 | 0,316 | 0.262 | 0.183 | 0.090
0.905 | 0,781 | 0.663 | 0.603 | 0,543 | 0,402 | 0,308 | 0,954 | 0.176 | 0.085
0,902 | 0,776 | 0°656 | 0,595 | 0,535 | 0,394 | 07299 { 0.245 | 0.168 | 0’080
0.899 | 0,770 | 0650 | 0.587 | 0,527 | 0.385 | 0,290 | 0.236 | 0,160 | 0,074
0,896 | 0,765 | 0°643 | 0,579 | 0'519 | 0377 | 0°982 | 0/228 | 0,153 | 0,068
0,892 | 0,759 | 0.636 0,572 0,512 | 0,369 | 0.273 | 0,219 | 0/145 | 0,063
0889 | 0.754 | 0,620 | 0,564 | 0,50k | 0360 | 0/965 | 0.211 | 0138 | 0,058
0.886 | 0,748 | 0622 | 0,556 | 0.496 | 0,352 | 0255 | 0,202 | 0,130 | 0,052
0,882 | 0,742 | 0615 0,549 | 0,488 | 0,344 | 0,248 | 0,196 | 0,125 | 0,050
0,878 | 0.737 | 0/608 | 0,543 | 0,481 | 0,336 | 0.241 | 0,189 | 0'119 | 0,047
0.874 | 0,731 | 0°601 | 0,536 | 0.473 | 0,328 | 0,231 | 0.183 | 0,114 | 0,044
0.870 | 0,726 | 0594 | 0,529 | 0.465 | 0,320 | 0.226 | 0,177 | 0.108 | 0,042
0,866 | 0.720 | 0'587 | 0.522 | 0,458 | 0312 | 0,218 | 0,170 | 0103 | 0,040
0,862 | 0714 | 0'580 | 0,516 | 0,450 | 0.304 | 0.211 | o,164 | 0/098 | 0,037
0,858 | 0,709 | 0'573 | 0,509 | 0,442 | 0,296 | 0201 | 0,158 | 0,092 | 0,034
0,854 | 0°703 | 0'566 | 0,502 | 0,434 | 0,288 | 0,195 | 07152 | 0,087 | 0,032
0,850 | 0698 | 0559 | 0.496 | 0.427 | 0280 | 0188 | 0,145 | 0/081 | 0.030
0,846 | 0,692 | 0,552 | 0.489 | 0,419 | 0,972 | 0°181 | 0.139 | 0,076 | 0,027
0,841 | 0,686 | 0,546 | 0,482 | 0,412 | 0,266 | 0,175 | 0,131 | 0,072 | 0,025
0,837 | 0,680 | 0539 0,474 0,405 | 0/259 | 0.168 | 0129 | 0,069 | 0,023
0,832 | 0674 | 0533 | 0/467 | 0399 | 0,953 | 0,163 | 0124 | 0,055 | 0,021
0,828 | 0,668 | 0,526 | 0460 | 0,392 | 0,246 | 0'157 | 0°119 | 0/032 | 0,019
0,823 | 0.662 | 0.5% 0,452 0,386 | 0,240 | 0/150 | 0,113 | 0.058 | 0,018
0.818 | 0,656 | 0,514 | 0445 | 0,379 | 0.23% | 0144 | 0'108 | 0,054 | 0,016
0.814 | 0,650 | 0,507 | 0,438 | 0.372 | 0,227 | 0138 | 0,103 | 0,051 | 0,014
0,809 | 0,644 | 0,501 | 0,431 | 0.365 | 0,221 | 0'132 | 0,098 | 0,047 | 0,012
0,805 | 0,638 | 0,494 | 0,423 | 0,359 | 0.214 | 0126 | 0,093 | 0/044 | 0,010
0,800 | 0,632 | 0,488 | 0,416 | 0,352 | 0,208 | 0/120 | 0'088 | 0,040 | 0,008
0,795 | 0,626 | 0,482 0,410 0,345 | 0,203 | 0,116 | 0,084 | 0,038 | 0,007
0.790 | 0,619 | 0.475 | 0,403 | 0,338 | 0,197 | 0,112 | 0,080 | 0,036 | 0,007
0,784 | 0,613 | 0,469 0,397 0,330 | 0,192 | 0,109 | 0,075 | 0,034 | 0,006
0,779 | 0.606 | 0°462 { 0/390 | 0'323 | 0,186 | 0,105 | 0,071 | 0,032 | 0,006
0,774 | 0600 | 0,456 | 0.384 | 0,316 | 0,181 | 0,101 { 0,067 | 0,030 | 0,005
0,769 | 0,594 | 0450 | 0.378 | 0300 | 0,176 | 0,097 | 0,063 | 0,027 | 0,004
0.764 | 0.587 | 0,443 | 0,371 | 0,302 | 0,170 | 0,093 | 0,058 | 0,025 | 0,004
0.758 | 0,581 | 0,437 0,365 0,204 | 0,165 | 0,090 | 0,054 | 0,023 | 0.003
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7,870 | 5,998 4,106 3,186 | 2,761 | 2,176 1,573| 1,377 1,217 | 0,958
7,984 | 6,076 4,150| 3,214 | 2,782| 2,188 1,576 | 1,378 1,216|0,955

8,107 | 6,159| 4,196| 3,243 | 2,803| 2,200| 1,579 1,379 1,215|0,951
8299 | 6942 4,241 3.273 | 2,825| 2,211 1,583 | 1,380 1,214|0,947
8352 | 6.396| 4,286 3.302 | 2/846| 2,222 1,586 | 1,380 1,212 |0,943
8474 | 6.409| 4.332| 3.331 | 2,868 | 2,234| 1,590 1,381 | 1,211 0,939
8507 | 6.492| 4.378| 3,360 | 2,889 | 2.246 | 1.593| 1,382| 1.210|0,936
8.720 | 6.575| 4.423| 3,390 | 2/910| 2,257 | 1,596 1,383| 1,209 | 0,932
8842 | 6658 4.468| 3,419 | 2,932| 2,268 1,600| 1,384 | 1,208]0,928
8965 | 6/742| 4.514| 3,448 | 2,953 | 2,280 1.603| 1,384 | 1,2060,924
9,087 | 6.825| 4.560| 3.478 | 2,975 | 2,202 1,607 | 1,385 | 1,205 0,920
9,910 | 6908} 4.605| 3.507 | 2.996| 2.303| 1,610| 1,386 | 1.204|0,916

7,329 | 4,898 3,654 | 3,108 2,352 1,618 1,388 1,190]0,893
7,750| 5,050| 3,800 | 3,220 2,400| 1,625 1,390 1,175|0,870
8,200 5,290 3,960 | 3,310] 2,450 1,628 1,370 1,160|0,850
8,650| 5,530 4,120 | 3,400| 2,500 1,630| 1,350| 1,145{0,830
9,125] 5,775 4,270 | 3,500 2,535 1,626| 1,3401 1,128 0,805
9,600 6,020| 4,420 | 3,600| 2,570| 1,621 1,330| 1,110{0,780
10,10 | 6,285 4,565 | 3,700| 2,605 1,616 1,320| 1,095/0,752
10,60 | 6,550 4,710 | 3,800| 2,640 1,610 1,310} 1,080{0,725
11,12 | 6,815 4,845 | 3,880 2,670 1,600 1,295| 1,060(0,698
11,65 | 7,080] 4,980 | 3,960| 2,700| 1,590 | 1,280 1,040|0,670

12,20 | 7,330| 5,115 | 4,045| 2,725| 1,575| 1,260 1,015 0,638
1275 | 7.580| 5,250 | 4,130 2.750| 1.560| 1,240 0,990 0,605
1398 | 7.840| 5,385 | 4.215| 2.775| 1.545| 1,210| 0,964 0,575
1380 | 8.100] 5.520 | 4,300| 2.800| 1.530] 1,180| 0,938 | 0,545

14,35 | 8.360| 5,650 | 4.385| 2,825 | 1.512| 1,148 | 0,904 | 0,518
14/90 | 8.620| 578 | 4,470| 2.850| 1.495| 1,115| 0,870 0,490
15,52 | 8.885{ 5,905 | 4.540| 2.875| 1,478 | 1,088 | 0.845 | 0,462
16°15 | 9.150( 6,030 | 4,620 2,900 1.460| 1,060| 0,820 0,435
16,75 | 9.415| 6,165 | 4.705( 2,915| 1.441| 1.040| 0,791 | 0,408
1735 | 9.680{ 6.300 | 4.790| 2,930 1,422| 1,020| 0,762 0,380

17,98 | 9,940| 6,425 | 4,870 2,940| 1,404 1,000{ 0,740 0,360
18760 {10.200| 6,550 | 4.950| 2,950 | 1.385| 0,979 0,719 0,340
19,25 |10.465| 6,665 | 5,025 2.975| 1.362| 0,954 | 0.6900,318
19.90 {10,730 6,780 | 5,100 3.000| 1,340| 0,930| 0.660 | 0,295
20,55 11,00 | 6.900 | 5.165| 3,000| 1,318 0,905 | 0,635 | 0,278
21,90 11,28 | 7.020 | 5.230| 3,000| 1,295 0,880{ 0.610|0,260
21'85 [11.54 | 7,135 | 5.290| 2.990| 1,286 | 0.850| 0,582 | 0,240
22750 |11.80 | 7,250 | 5.350| 2,980 1,240 | 0,820 0,555 0,220
23,15 |12,08 | 7,375 | 5.400| 2,965 | 1,205 0,786 | 0,528 | 0,200
23,80 |12,36 | 7.500 | 5.450| 2.950| 1,170| 0,752| 0,500 0,180

24,45 (12,64 | 7,625 | 5,485| 2,925 1,130 0,716 0,475|0,165
25,10 |12,92 | 7,750 | 5,520( 2,900 1,090 0,680 0,450|0,150
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60

70

80

90

95

97

99

0,753
0,748

0,742
0,737
0,732
0,726
0.720
0,715
0.710
0,704
0,698
0,693

0,666
0,640
0,610
0,580
0,550
0,520
0.490
0,460
0,432
0.405

0,378
0,350
0,325

0.275
0.250
0,231
0,212
0,194
0.175

0,158
0,140
0,124
0,108
0,095
0,082
0,071
0,060
0,055
0,050

0,040
0,040

0,574
0,568

0,562
0,557
0,551
0’545
0,540
0,534
0,598
0,522
0.517
0,511

0,480
0,450
0,420
01390
0,362
0,334
0,308
0,283
0,958
0,234

0,212
0,190
0.170
0,150
0,134
0.117
0,104
0,090
0,080

0,070

0,062
0/053
0,045
0,037
0,032
0,027
0,023
0.019
0.016
0.012

0,010
0,008

0,430
0,424

0,417
0,411
0,404
0,397
0,390
0,384
0,377
0.370
0,364
0,357

0,328
0,300
0,975
0,250
0,926
0,203
0,179
0,155
0,138
0,120

0,105
0,090
0,078
0.067
0,058

0,040
0,033
0,028
0,022

0,018
0,014
0,012
0,009
0,0072
0,0055
0,0043
0,0031
0.0026
0.,0020

0,0015
0,0010

0,287
0,280

0,274
0/269
0/263
0,257
0,952
0,246
0,240
0,234
0,229
0,923

0,190
0.175
0,152
07130
0112
0,094
0,080
0,065
0,056
0.046

0,038
0,030
0,024
0,019
0,016
0,012
0.0094
0,0068
0,0053
0.0038

0,0025
0.0012
0.0006
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000

0,086
0,082

0,079
0,076
0,073
0,070
0,066
0,063
0,060
0,057
0,054
0,051

0,040
0,030
0023
0,016
0,012
0.0086
0,0063
0.0040
0, 0030
0.0020

0,001
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000

0, ,000
0 ,000
0,000

0,000
0,000

0,050
0.046

0,014
0,043
0,041
0,040
0,038
0,036
0,035
0,033
0,032
0,030

0,023
0,016
0,012
0,008
0,0059
00038
0.0025
0.0012
0.0006
0,000

0,000
0,000
0,000
0.000
0,000
0,000
0,000
0,000
0,000
0.000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000

0,021
0,019

0,018
0.017
0,016
0.015
0,014
0,014
0,013
0,012
0,011
0,010

0,0074
0,0047
0.0031
0,0015
0.0010
0,0005
0,0002
0,000

0,000

0,000

0,000
0,000
0,000
0,000

0, 1000

0,000
0,000

0,003
0,002

0,002
0,002
0,002
0,002
0,002
0,001
0,001
0,001
0,001
0,001

0, ,000
0 000
0 000
0 000
0,000
0,000
0,000

0,000
0 000
0,000

0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
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TTPHJIOKEHHE 10

XapaxkTepucTnKa pycaa

EcrecTBeHHble pycia B BecbMa O1aronpHATHLIX YCAO-
BHAX (UMCTOe, TPAMOE, HE34COPEHHOe, 3eMJAHOE,
€O CBODOJHBIM TEYEHHEM PYCJIO}

ITepropvueckue noToxu (Gonblune d Maable) NpH
OYeHb XOPOILIEM COCTOSHHH noxzepxnocm u (poprx
04 e e . .o

CpaBHHTE]bHO YHCTHIE PYCAZ TOCTOSHHBLIX PABHWH-
HBIX BOLOTOKOB B OOHYHHIX YCJAOBHAX, H3BHJH-
CTbie, C HEKOTOPHIMH HENPABMW/IBLHOCTAMM B Ha-
TIP4BJCHUH CTPYH, NJIH e OpsAMble, HO ¢ Henpa-
BHJBIOCTAMY B penbede JHa (OTMeNH, NPOMOHHB,
ViecTaMi KaMHH). 3eMjfHble pycla NEpuHOAHYe-
CKHX BOJOTOKOB (CYyXHX JOrOB) B OTHOCHTEJbHO
OJIaTONpPHATHHIX YCJAOBHSX . . . .*. .

Ilepuoanucckne (MHBHEBHE H BeCEHUHEe) BOJOTOKH,
HECylllHe BO BPCM#A NMABOAKA 3aMETHOE KOJWUCCTBO
HaHOCOB, C KPYTHOTANEUHHKOBbHIM HJHM ITIOKPBITBIM
pacTHTENbHOCTEIO (TpaBoft ¥ mp.) noxeM. ITofiMul
OONBIIMX M CpPeIHMX PeK, CPABIHTEJBHO paspado-

TaHHBIE, TMOKPHITHIE HOPMAJBHBIM KOJIHYECTBOM

PACTHTENBIIOCTH  (TpaBH, KYCTAPHUKW)

Pycna nepuognueckux BOAOTOKOB, CHABHO 3aCOpeH-
Hble H M3BHJMcTHe, CPaBHHTENBHO 3apOCHLIHE, He-
poBHbIe, MN0X0 pa3paboTaHHbIe TOAMBI pek (mpo-
MOMHBI, KYCTapHHKHM, AepeBbfl, C HaJHYHeM 34BO-
neit). TTopoxucTble y4acTKH PABHHHHHIX peK

Pexu i1 nofiMbl, 3aHauuTeJIbHO 3apocliHe {CO cialbbim
TeueHHeM), ¢ GOJBIUMMH IyGOKHMK TPOMOHHAMH

TlofiMbr Takne e, Kax npepIAyIieil KaTeropky, Ho
¢ CHJIbHO HeNPaBUABHHIM KOCOCprHHbl‘\I TEUCHHEM,
3aBOAAMH M Tp. .o o

[TofiMpl c oueHb OOABIUMMH MEPTBHIMH NPOCTPAH-
CTBAMH, < MeCTHBIMH YrAyO/JeHHAMH-03epaMu
u mp. e e e e e
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NPHJIOKEHHE 11

1 —
Cokpaltentan 1abauua snauennii Kostnunenrop A =-n—hfp]/hcp

(no A. II. Bpacaasckomy)

1
3naveHHs —
n

1
3nadenng -

cp cp

12,6 15 20 [ 25 20 12,5 y 15 1 20 I o5 30
0,01 0,27\[ 0,36 0,55} 0,79} 1,04 1,55 18,0‘21,4 28,2‘34,7 41,4
0,05 | 1,10 1,40 2,041 2,79 3,55 1,60 | 18,5 22,0 28,9 355|423
0,10 | 1,85 2,32 3,321 444 5581 1,65119,0 | 225|296 36,3 43,"2
0,15 2,59, 3,23 4,56' 6,03 7,51 1,70 | 19,4 | 23,0 | 30,2  37,2| 44,2
0,20 | 3,28 4,07! 8,70 7,48, 9 26| 1,751 19,9 23,6 | 30,9 | 38,01 45,2
0,251 3,94 487" 6,76 8,79‘10,9 1,80 1 20,4 | 24,1 1 31,6 | 38,81 46,1
0,30 | 4,61 5,67| 7,82|10,1 ‘12,5 1,85 20,8 | 24,6 | 32,3 39,6/ 47,0
0,35 | 5,22| 6,41 8,80|11,4 14,0 { 1,90 | 21,3 | 25,2 33,0 | 40,4 48,0
0,40 | 5,84 7,15 9,77/12,6 ’15,4 1,95 1 21,8 | 25,8 | 33,6 | 41,2 48,9
0,451 6,43! 7,84(10,7 13,8 [16,8 || 2,00 | 222 | 26,3 | 34,3 | 42,0 49,8
0,50 | 7,03 8,54 11,6 (14,9 18,1 | 2,05 | 22.6|26,8 | 35,0 | 42,8 50,7
0,55 | 7,60| 9,22 12,5 16,0 |19,4 | 2,10 | 23,1 | 27,3 | 35,6 | 43,5/ 51,5
0,60 | 8,18| 9,90,13,4 [17,0 120,7 | 2,15 23,6 | 27,9 | 36,2 | 44,3 52,4
0,65| 8,74,10,6 [14,2 [18,0 (21,9 | 2,20 , 24,0 | 28,4 | 36,9 | 45,1 53,3
0,70 { 9,30(11,2 |15,1 {19,1 |23,1 | 2,25 | 24,4 | 28,9 | 37,6 | 45,8 54,2
0,75 | 9,8511,8 [16,0 20,1 |24,3 ]| 2,30 | 24,9 | 29,4 | 38,2 | 46,6/ 55,0
0,80 /10,4 |12,5 [ 16,8 21,1 |25,5 | 2,35 25,4 | 20,9 | 38,8 ' 47,4 55,9
0,85 110,9 13,1 (17,6 [22,1 |26,6 || 2,40 { 25,8 | 30,5 | 39,5 | 48,2} 56,8
0,90 |11,4 13,7 [18,4 |23,1 |27,8 | 2,45 26,2 | 31,0 | 40,2 48.9| 57,6
0,95 (12,06 (14,4 19,2 [24.0 128,9 | 2,50 | 26,7 ' 31,5 | 40,8 49,7| 58,5
1,00 1125 :15,0 20,0 |250 [30,0 | 2,55127,1 32,0 41,4 504]|359,3
1,05 13,0 ;15,6 20,8 25,9 |31,1 | 2,60]27,6 325|421 51,2]60,2
1,10 |13,5 (16,2 |21,5 '26,8 (32,2 || 2,65 | 28,0 | 33,0 | 42,7 51,9 61,0
1,15 (14,0 16,8 22,3 (27,7 (33,2 | 2,70 | 28,5 | 33,5 | 43,3 | 52,6 61,9
1,20 |14,5 17,4 23,1 '28,6 34,3 | 2,75 28,9 | 34,0 ' 44,0 | 53,4 62,7
1,25 15,0 18,0 (23,8 ;29,5 35,3 | 2,80 293|345 446 | 54,1| 635
1,30 [15,5 | 18,6 [24,5 i30,4 36,4 | 2,85 29,8 135,0,45,2 548|644
1,35 16,0 |18,1 (25,3 [31,3 |37,4 | 2,90 | 30,2 35,5[45,8 55.5] 65,2
1,40 {16,5 19,7 [26,0 32,2 138,4 | 2,95 30,7 | 36,0 , 46,5 | 56,3 66,1
1,45 [17,0 20,3 |26,7 33,0 |39,4 | 3,00 31,1/36,5/47,1|57,0|66,9
1,50 {17,5 |20,8 27,4 (33,9 40,4
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ITPHJIOKEHHE 12

BenomoratensHasn taGauiia K pacueTy npefelbHuIX CKOPocTei M pacxomoB
JAOHHBIX HaHocoB no opmyae T. H. IHamosa

453

1 1 1 1
» ¥ T s "5
0,000001 0,001 0,0100 0,0316 0,1000
0.000005 0, 00224 0,0171 0.0469 0,1307
0.00001 0,00316 0/0215 0.0565 0.1468
000005 0,00707 00368 0.,0841 0,1919
0.0001 0,0100 00464 0, 1000 0,2158
0,0002 0,0141 0,0585 0,1187 0,2418
0.0003 0.0173 0.0699 0.1316 0,2587
0.0004 0.0200 0.0737 0.1414 0.2714
0,0005 0,0224 0,0794 0.1497 0,2817
0.0006 0.0245 00843 0,1565 0,2903
0.0007 0.0265 00888 01628 0.2980
00008 0,0283 0,0928 01682 0, 3047
0.0009 0.0300 0,0965 0,1732 0.3106
0,0010 0,0316 0.1000 0.1778 0,3162
0.0011 0.0332 0,1032 01882 03212
0,0012 0.0346 01062 0.1860 0,3259
0,0013 0.,0361 0,1091 0,1900 0.,3303
0.0014 0,0374 0.1119 0.1934 0.3345
0,0015 0,0387 0.1145 0.1967 0,3383
0002 0.0447 0,1260 0.2114 0.3550
0,003 0,0548 0.1442 0,2341 03798
0,004 0,0632 01587 0,2514 0,3984
0,005 0.0707 0.1710 0.2659 0,4135
0,006 0,0775 0.1817 0,2784 0.4263
0'007 0,0837 0,1913 0,2893 0.4374
0,008 0,0894 02000 0,2990 0,4472
0,009 o 0949 02080 0. 3080 0’ 4552
0,010 0,1000 0.2154 0.3162 0, 4641
0,011 01049 0,2224 0.3239 0,4716
0,012 0.1095 02289 0.3309 0,4784
0/013 0,1140 0,2351 0.3376 04849
0,014 0,1183 0.2410 03439 04909
0,015 0,1225 0, 2466 03500 0.4966
0’020 0,1414 0.2714 0, 3760 0.5210
0,025 0,1581 0.2924 0,3976 05407
0,030 0,1732 0,3107 0,4162 05574
0.035 01871 0,3271 0.4325 0.5719
0,040 02000 0,3420 0,4472 0.5848
0,045 0,2121 0,3557 0. 4605 05964
0,050 0,2236 0,3684 0,4729 06070
0060 02449 0.3915 0,4949 06257
0.070 02646 0.4121 0.5144 0.6420
0,080 02828 0.4309 0.5318 06564
0,090 0, 3000 0,448] 0,5477 0. 6694
0,100 0.3162 0.4642 05623 0.6713
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KJetyaTka BepofiTrOCTERH.

Tonpaeku E Ha ucnapeHne H3 ocagxoMepa. Slusapb—uexkadps.

3navenus napamerpa N %. Anpenr—okta6pb.

Cpepree rofl0BO€ KOJUYECTBO OCAKOB.

Cpennufi ro10Bo# €10/ HCMAPEHHS € CYLUH.

Cpennuit rogoso#t ctok pek CCCP B afcex ¢ 1 k2,

3Hauenns koaQdHIHEHTA BApHALIHH TOJ0BOTO CTOKA.

PafionupoBanue tepputopun CCCP npumennte/lbHO K pacueTy MakCH-

ManbHBLIX PACXOJIOE TAJBIX BOI.

Ipaduk crenenHoft Gyukuun (F+1)»=[(F+1),n].

Op/iMHaThl KDUBHIX TPEXMapaMeTpH4eCKOro raMMa-pacapeiesieHus.

3aBHCHMOCTb MPOXOMKHTENBHOCTH NOABEMA NaBogka (fx) oT OTHO-

9max p

HieHHs MAKCHMAJ/bHOTO MOAYASA K €00 ocanxos_—ﬁ_ H K03 du-

14

uHeHTa HecHMMeTpuuHOCTH (K).
Cpepuuit ciofi CTOKA BeCERHETO MOJOBOAbS (MM).

Kosdduipent BapHayHy CJI0A CTOKA N0J0BOABS.

Kapra cpennefi myTtHocTu pek CCCP (cocrasiena I'. WM. Mamosrm).
CxemaTuuecKas kapTa cojepXaHusi Menkux Opakuufi (<0,05 mm)
BO B3BelleHublx HaHocax pex Esponefickoii tepputopuu CCCP, Kag-
kasza H Cpegneit Asyu (coctasaena I'. . NlamoBuM).

Pacuetsmifi TpaduK a5 onpenesends MPOgOJAMUTEIbHOCTH 3au/ICHHUS
BOJOXD AR

MakcumanbHbie MOLYJAU CTOKa B 4/cek ¢ 1 KM® 00€CHEYeHHOCTHIO
1% mas naomanu BogocBopa 200 Km2,

Kapra pafioHOB ¢ MOCTOAHHHIME MapaMeTpaMy 7 H 1y

Palionel ¢ noCTOAHHBIM KO3 dHyuenTom A.
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XXXIX.

XL.
XLIL
XLIL
XLIIL
XLIV.

XLV.

XLVI

KosdbHIHeATE PEAYKUHH MAKCHMAJbHOr0 MOAY/s CTOK2 B 3aBHCH-
MOCTH OT mJjomiangd Bojocbopa (F) M mokasaTedst CTeNeHH pelyk-
wun (n).

® My plls
Homorpamma mas onpejlesenns v* =9 .1 .
CyTouHbI c10# 0cakos B mn obecneyenHocTsio 1%.
Pajiousl pacnpoctpaHeHHsT THIOBBIX KPHBLIX PEAYKUHH OCANKOB,
Crou NMABOJOYHOrO CTOKA B MM ofecnedenyoctoio 1%.

KapTta pacnpocTpaseHHs BEIAAWUWIHXCS [IOJOBOAMI H MABOJKOB Ha pe-
xax CCCP

KapTa Mutumassioro 30-1HeBroro sumuero croka 80%-mofi oGecme-
yeHnocTH (B 4fcex ¢ 1 kM%),

Kapta pafioHos aJis1 ONPEIEJEHHsT PACUETHOIC MHHHMAJBHOTO CTOKa.

KanGawes Kouctanrnn Tlasiosnu
Topowxos MBan durannosny

TUAPOQJIOTHUYECKUE PACHETH

Tlon peaaxumeit YeGorapesa Anexcanapa HMsaHopuua

Pegakrop JI. A. Uenmenkuira Tlepenner E. H, Bacnansesa
Xynom, pesakrop M. H. Kowmaposcxnh Texnuy., pezaxtop M. H. Bpaftunnuz

Koppekrope: M, A. Tanbnepuna ¥ Il. B. Crefansen

Cpano 8 mabop 12/VIIl 1970 r. Mognucano X neyaty 2/XI1 1970 r. Bym, tHIL. Ne 1. 6090
ByM. a. 14,3754 15 B, ITew. a. 36,25, Yu.-u31. J. 40,90, Tupax 5000 3x3. M-12560, Huneke I'JI-41.
CHAPOMETEOPONOTHYSCKOE H3NATENLCTRO. Jenunrpas, B-563, 2-1 anuna, a. 23

Ilena 1| py6. 63 xon. 3akas N 419,

Jlenanrpagckas THoorpadus Ne 8 Frasnoaurpadmnpoma KoMuTera no nedaTu

~

npu CoseTe Musucrpos CCCP. Jleaunrpan, Ipasequnt nep., A. 6.
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OpaHHAThl KPHBBIX TpexnapaMe DPHYECKOTO FAMMa-paclpeNeneHts.
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Apodonavcurmens hoorms
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3aBHMCHMOCTh TIPOLOJMKHTENLHOCTY TOADEMA NABOAKA (fz) OT OTHOWIEHHS MAKCHMAJBHOTO

MOLAYJA K CJIOK0 OCAlKOB

@max p

7 H snaddunpenta HecummeTpuunocty (K;)
P



