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f'maponoruyeckne KpmBble, XapakTepuayroLwue pe3ynbraThbl
npoBeAeHHbLIX TMAPOMEeTPUYECKUX HabrnoaeHUn

OCHOBHBIM UCTOYHUKOM JTAaHHBIX JJIsl TUAPOJIOTHYECKUX PACUYETOB XapPAKTEPUCTUK PEUHOTO
CTOKa SIBJISICTCS. MaTepUajbl THAPOMETPUUYCCKUX HAOIIOICHUI HA H3ydaeMoit peke (Wiu
CTBODE).
Pe3ynbpTaThl rHAPOMETPUYECCKUX HAOIIOCHHI 332 PEXKHMOM CTOKA PEKH (YPOBEHb, pacXoa U
T.I1.) MOT'YT OUTbh MPECTABICHBI B BH/IE TPa(UKOB (CTYIMEHYATHIX UIN KPUBOJIUHEHHBIX),
MO3BOJISFOIINX OIEHUTH PEXKHUM CTOKA peKe 3a mepuoa HaomoaeHnid. Hanbosnpimee
pacrpoCTpaHEHHE B THIPOJIOTUH MOTYYHIIN CICAYIONIHE TPapUKU:

- CB3W;

- XPOHOJIOTUYECKHUE;
- TIOBTOPSEMOCTH (Y4aCTOTHI);
- NPOJOJIKUTEIIBHOCTH (IIPEBBILLICHMUS).

PaccMoTpuM METOBI X TOCTPOEHUS Ha IPUMEPE PE3YyIbTATOB HAOJIIOACHUH.

Pe3ynbmambi 2udpomempuyeckux Habsro0eHul 3a ypoeHeM 800bI
8 peke

B ctBopke "K" pexku "M" B TeueHUU ABYX JIET BEJIIUCh HEMPEPHIBHBIC HAOIIOICHUS 32

pacxolIoM U YpOBHEM BOBI B peke. B pe3ynbpTare 00pabOTKH MOTYUYEHBI CIETYIOIHIE

3HAYEHUS CPEAHEMECAYHBIX PACXOJIOB M YPOBHEH BOJIbI OT HYIS rpaduka.

Taoauna 1
Mecspl | Hfm v | v [ vElvie v x| X | X1 | X
om | 'T%| 195 | 287 | 379 | 590 | 420 | 351 | 320 | 252 | 258 | 303 | 291 | 240

€TKH,

ew | 271 240 | 230 | 360 | 475 | 412 | 360 | 330 | 257 | 110 | 262 | 238 | 160

1 rox

Pacx 56 | 77 | 109 | 196 | 120 | 97 | 90 | 71 | 69 | 83 | 81 | 68

OJIBI,

e |27 | 67 | 66 | 103 | 143 | 118 | 100 | 91 | 73 | 50 | 71 | 55 | 54

Kpueasi cesizu pacxodoe u ypoeHel 800bI 8 peke

C ¢usnyeckoe TOUKH 3peHHS HE3aBUCHMBIM ITEPEMEHHBIM sIBiIsieTCs pacxoa Q, T.K. BbICOTa
CTOSIHUS YpOBHs H 3aBUCHT OT KOJIMUYECTBA BOJIbI, IPOTEKAIOIIEH Uepe3 KHUBOE CEYCHUE PEKH
B eIMHUILY BpeMeHH. Ho B THapOMeTprUuecKoil MpakTHKE paccMaTprBaeMasi 3aBUCUMOCTh
UCTIOJIb3YyeTCsl OOBIUHO ISl OTIPE/IEICHUs PacXo/1a M0 33JJaHHOMY YPOBHIO, IOAYYEHHOMY
n3MepenueM. [loaToMy MpUHATO 32 HE3aBUCHMYIO TIEPEMEHHYIO CIMTATh YPOBEHbB, & KPUBYIO
Ha3bIBAIOT "KPHUBOM 3aBUCHMOCTH Pacxo/a B peKe OT ypOoBHs'.

[To nanubiM Taba.1 crpoum rpaduk (puc.l).
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Puc.1. Kpusas 3aBucumocTu pacxoja ot yposHs B ctBope "K" pexku "M"

XpoHosiocu4yeckue epahuku

[To naHHBIM TaOaMIIBI PE3yABTATOB TUAPOJIOTMUECKUX HabItoAeHuil (Taba.1) B
XPOHOJIOTHYECKOM TOPSAIKE CTPOUTCS rpauK U3MEPEHUS U3MEPEHHON BEIMUHHBI.

padmk konebaHun ypoBHen

Crpourtcs rpaduk U3MEHEHHsI 3aMEPEHHBIX YPOBHEH BOJIBI B PeKe ¢ TEUEHHEM BPEMEHH 3a
nepuo1 HaOmoaeHu# (puc.2).
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Puc.2. I'paduk konebanus yposueit Boasl B ctBope "K" pexn "M"

Mmpporpad
I'unporpadom HazbiBaeTcs rpaduk U3MEHEHHS pacxo/ia ek B T€YEHHUE T'OJJOBOTO [IUKJIA.

["'onoBbIE HUKIIBI MOTYT OBITH:
- KaJICHJAapHbIE — HAUMHAIOTCSA ¢ | sHBaps;

- TUAPOJIOTMYECKHE — HAYMHAIOTCA C 1-TO 4mcia Mecsla, B KOTOPOM JIs TaHHOTO
palioHa HauMHAIOTCS MOPO3bl M BbIManarT TBepAble ocaaku (st Tymsl — ¢ 1
OKTS0p);
- BOJIOXO3SHCTBEHHbIE — HAUMHAIOTCS C 1-T0 4Yucia Mecsma, B KOTOPOM OBIBAatOT
camble paHHHME BeceHHUE Moa0BoAbs (11 Tynel — ¢ 1 mapra).
Ha puc.3. nokaszansl Bce Tpu THIA THAPOrpadoB, IOCTPOCHHBIX MO JaHHBIM
THJIPOMETPUYECKUX HAOIIOJCHUH.

I/IHTerpan bHble KpUBbl€ CTOKa

WHuTerpanbHble KpUBBIE CTOKA I10CIIE0BATEIbHOE HAKOIIJIEHUE CTOKA BOJIBI B
paccMaTpUBaEMOM CTBOPE PEKH 3a JJIUTENbHBIN MPOMEKYTOK BpEMEHU (Mecsll, CE30H, FOJ U
T.11.). IHTerpanpHasi KpuBasi CTPOMTCS WM B IPSIMOYTOJIBHBIX WJIM B KOCOYTOJIBHBIX
KOOpJMHATaX.
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Puc.3. T'unporpads! peku "M" B ctBope "K"

NuTerpanpHass KpPUBasg CTOKA B NPAMOYTO0JbHBIX
KOOpAMHATAX

I/IHTCFpaJ'ILHa}I KpHBas CTOKa B MIPAMOYTOJIBHBIX KOOpAUHATAX CTPOUTCA I10 (1)OpMy.HC
W=Y0Q-At,

rne At - xonuuecTBO CeKyH/I B MecsIIE.



TaHreHc yriia HakJIOHa KPUBOM K OCH a0CITMCC YHCIICHHO paBeH (B Hac mrade rpaduka)
pacxoy peKH B JaHHBIM MOMEHT BpeMeHU. [l OIIpeIesIeHHs] paCX010B PEKU B pa3InyHbIC
MOMEHTBI BpPEMEHH CTPOUTCS JIy4eBOM MaclITad. Y4acTKU HHTErPAIbHOW KPUBOW C KPYTHIM

noaAbEMOM COOTBCTCTBYIOT BECCCHHUM IICpUOLAa» HapaCTaHUA CTOKaA, 0oJ1ee moJiorue -

MEXEHHU, JICTHEH 1 3uMHel. Pacyer Begem B TabnuuHo# popme (Tadir.2).

Ta0auua 2
1-#i rox 2-11 rox
Mecsn (g’ AW w Mecsn g’ AW w
M/ M/
MITH.M® MITH.M® MITH.M® MITH.M®
| 56 150,0 150,0 I 67 179,4 3112,7
I 77 186,3 336,3 1 66 159,7 3272,4
Il 109 291,9 628,2 1 103 275,9 3548,3
v 196 508,0 1136,2 v 143 370,6 3918,9
\V 120 321,4 1457,6 Vv 118 316,1 4235,0
VI 97 251,4 1709,0 VI 100 259,2 4494,2
\41 90 241,0 1950,0 VIl 91 2437 4737,9
VI 71 190,2 2140,2 VIl 73 195,5 4933,4
IX 69 178,8 2319,0 IX 50 129,6 5063,0
X 83 222,3 2541,3 X 71 190,2 5253,2
Xl 81 209,9 2751,2 Xl 66 1711 5424,3
Xl 68 182,1 2933,3 Xl 54 144.,6 5568,9

WuTerpanbHas KpuBas n3o0paxeHna Ha puc.4.

MuTerpanpHass KpUBasg CTOKA B KOCOYIO0JbHBIX

I/IHTeraJ'ILHaH KpHBas CTOKa B KOCOYTOJIBHBIX KOOpAWHATAX CTPOUTCA I1O (I)OpMy.]'Ie

KOOpPpAMHATAX

wW=Y(Q-Q,,) At.

B stom CJIy4ac KpuBas H306pa>KaeT HapacCTaHHue pa3HOCTeI\/’I MCKAY KOJ'I66JIIOH_II/IMCH

pacxoJioM 3a KaKOH-1100 HHTEPBAT BPEMEHH M MOCTOSTHHBIM CPEIHUM PACX0JI0M JTAHHOU
PEKH 3a BeCh EPUO BpeMEHU HAOTIOCHMS.

Cpenuuii CeKyHIHBIN pacxo/1 PEeKH 3a BECh IEpHo]T HaOmroaeHuH (2 roma)

Qe

_5568,9-10°
730 - 86400

R m¥e

Pacuet Begem B Tabimmuno# dhopme (Tadmn.3).
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Puc.4. Narerpanpuasg kpuBas cToka pexu "M" B ctBope "K" B IpAMOYTOIBHBIX KOOPAUHATAX.
yr

Taoauna 3
1-ii rox 2-11 rox
M Q QCp AW w Q QCP AW W
ecs , Mecsig
3 MIH.M MIH.M 3 MITH.M® MITH.MS
M/c , M°/c
| -32,3 -86,5 -86,5 I -21,3 -57,0 92,0
I -11,3 -27,3 -113,8 I -22,3 -53,9 38,1
Il 20,7 55,4 -58,4 1] 14,7 39,4 77,5
v 107,7 279,2 220,8 v 54,7 141,8 219,3
\V 31,7 84,9 305,7 Vv 29,7 79,5 298,8
VI 8,7 22,5 328,2 VI 11,7 30,3 329,1
\41 1,7 4,6 332,8 VIl 2,7 6,9 336,0
VI -17,3 -46,3 286,5 VI -15,3 -41,0 295,0
IX -19,3 -50,0 236,5 IX -38,3 -99,3 195,7
X -5,3 -14,2 222,3 X -17,3 -46,3 149,4
Xl -7,3 -18,9 203,4 Xl -22,3 -57,8 91,6
Xl -20,3 -54,4 149,0 Xl -34,3 -91,6 0

I/IHTCFpaJ'ILHaSI KpHBasgd CTOKa B KOCOYT'OJIbHBIX KOOpAWHATaX I/I306pa)KCHa Ha pI/ICS
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Puc.5. UnTerpanbHas kpuas croka peku "M" B ctBope "K" B KOCOYTrOJbHBIX KOOpAMHATAX

pagpuku noemopsiemocmu (4acmomei) ypoeHel 800bI 8 peKe
I'pacduk moBTOpsieMoCTH (YaCTOTHI) XapaKTepH3yeT pacipeaeeHne HabIr01aeMOi BETNYUHBI
(B JaHHOM ciIydae — ypOBHEH BOBI) 3a mepuo HaOmoaeHuil. OH NO3BOJISIET yCTAaHOBUTS,
CKOJIBKO a3 3a pacCMaTpHBAEMBbIil IEPUO/] YPOBHHU BOJIbI IIOBTOPSUIMCH B TOW MJIM HHOM HH-
TepBaje (B KOJIMYECTBE pa3 Wiu B nporeHTax). [Ipu 0osnbioM yucie HaOMI0IeHUNA U MaJIbIX
MHTEpBaIaX CTYNEHYATHIN rpaMK MOBTOPSIEMOCTH MOXKET OBITH TPeoOpa3oBaH B KPUBYIO
MOBTOPSIEMOCTH (MJIU pacipesiereHusi). PacCMOTpUM TEXHUKY MOCTPOEHUs rpauka Ha
npuMepe HaOMI0ICHUS 32 YPOBHEM BOJIBI B PEKE.

Omnpenenenne KOOpAUHAT rpaduka MOBTOPSIEMOCTH (YacTOThI) BeJeTcs B TaOInyHON hopme,
CHavaJia 1o JaHHbIM Ta01.1 cocTaBUM yOMBarOIUi psii HAOII0IaeMbIX YPOBHEN BOJIBI.

Taoauna 4

OTMETRI | 590 | 475 | 420 | 412 | 379 | 360 | 360 | 351 | 330 | 320 | 303 | 291
YPOBHSA

BOJIBL, cM | 287 | 262 | 258 | 257 | 252 | 240 | 240 | 238 | 230 | 195 | 160 | 110

Jlns noctpoenust rpaduika MoBTOPSIEMOCTH YpOBHEN BOIbI MprHUMaeM 10 MHTepBaIoB

M3MeHeHHs ypoBHeil Bobl Mexay H1=600 cm (Heckomnbko Gombme H, . =596 cm) u H,=100

cM (Heckonbko Menbire H . =112 cm0. CaeoBatenbHO, HHTEPBAI H3MEHEHHS yPOBHEH

~ 600 —100
10

AH =50 cm.

g



10

13 Tab1.4 onpenensercs KOJINYECTBO HAOMIOACHUN YPOBHS BOJIbI B 3aJJaHHOM WHTEPBAJIE €T0
U3MCHECHUS.

Taoauna 5

WMnrepsamer | or 600 549 499 449 399 349 299 249 199 149 | Bce-

HU3MCHCHUA

ypoueitem | m0 550 500 450 400 350 300 250 200 150 100 | ro

Ko-Bo pas 1 - 1 2 4 3 6 4 2 1 24

nabmozennit | of 4 2 - 42 83 166 126 250 166 83 4,2 | 100

ITo manHBIM TabI. 5 CTpoUTCs HpahUK MOBTOPSAEMOCTH (4aCTOThI) YPOBHEH BOJBI (pUC.6).

o t oprrmm

o 5 w15 . &0 25 %

Puc.6. I'paduk nponomkuTenbHOCTH (IpeBbIIeHNsT) ypoBHEH Bozbl B cTBope "K" pexu "M".

YpoBeHb BOAbI B peke (opAMHAaTa rpaduka HOBTOPSEMOCTH ), COOTBETCTBYIOIIUI
HauOO0JIbIIEMY 3HAUEHHUIO TOBTOPSAEMOCTH (MaKkcuMalbHOM abcuucce rpaduka), Ha3bIBaeTCs
MOZIOU. B HalleM nmpumepe MoJI0H SABISIETCA YPOBEHb

Hyoa = 275 cm. CpenHee 3Ha4eHKe YPOBHS BOJIbI HHOT/IA HA3BIBAIOT LIEHTPOM
pacnpezenenus rpaduka nopropsemoctd. B namem npumepe H ¢, = 305 cm.
1.5. TI'padux npoaoxuTeIbHOCTH (MpeBbILIEHNS) YPOBHEH BOAbI B peKe.

PaccmoTpuM pesynbTaThl HAOMIOIEHHI 32 YpOBHEM BOJIBI B peke. I'paduk
MPOJOKUTENHLHOCTH (TIPEBBIIIEHNUS) TOKAa3bIBAET, KaK YacTo (B KOJMYECTBE pa3 WM B
IpOIeHTaX ) ObUIO MPEBHIIIEHO TO WK MHOE 3HaUYeHHe HAaOI01aeMoi

10




11
BEJIMYMHBI (B HAILIEM cIy4ae - YpOBHS BOJbI) 3a paccMaTpuBaeMslil iepuol. [Ipu
YBEJIMYEHUH YUCIIa HHTEPBAJIOB CTYMEHYATHIN TpauK MOXKET ObITh TpeoOpa3oBaH B KPHUBYIO,
KOTOpasi Ha3bIBA€TCsA KPUBOM MPOJOJKATEIBHOCTH.

Omnpenenenne KOOpIUHAT TpadyKa MPOJOTHKUTEILHOCTH (IIPEBHIILICHHS ) BEAETCS B
tabnuyHoi hopme. Kak npaBuiio, B kauecTBe (PMKCUPOBAHHBIX YPOBHEU OepyTcs Te XKe, 4YTO U
IpY TOCTPOCHUU TpaduKa MOBTOpseMocTH. M3 TabmuIsl 4 onpenensieTcss KOIMIeCTBO
HaOJI0/IeHUH, YpOBHEH, BEJIMYMHBI KOTOPBIX MPEBHIIIATN JAHHbBII YPOBEHb.

Taoauua 6.

YpoBeHb
600 | 550 | 500 | 450 | 400 | 350 | 300 | 250 | 200 | 150 | 100
Boawl, cm

Koi- pa3 - 1 1 2 4 8 11 17 21 23 24
BO

HaO0II
IOJIEH
un

% - 42 | 42 | 84 | 16,7 | 33,3 | 459|709 | 875|958 | 100

[To manHBIM TAOIUIEI 6 CTpOUTCA TpadUK MPOIOIHKUTEILHOCTH (IIPEBBIIICHUS) YPOBHEH
BOIbI (puic.7).YpOBEHb BOJIBI B PEKE, COOTBETCTBYIOMMK 50%- TPOI0IKUTETLHOCTH
(TIpeBbBIIICHUS)

H

Ha3bIBaeTCs MeJAUMaHHLIM. B Hammem cjydae MEOUAH.

= 284cm.

2. Onpe)leﬂe}me HOPM IT'HIPOJIOTHYECCKHUX XAPAKTCPUCTUK PEIYHOT0 CTOKA.

HpI/I TUAPOJIOTHYCCKHUX pacdCTax MPUMCHAIOT CICAYIOINEC XapaAKTCPUCTHKHU PEUHOTO
CTOKa:

a). Pacxox Boas! Q - KOMM4ecTBO BOABI, IpomIe/miee 3a | ceKyHay uepes )KUBOEe CeUeHUe
PEKH.

3/ ..
Enunnna namepenus - M / ¢,

11
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Puc.7. I'paduk npoaomxuTensHOCTH (TIPEBbIIIeHUs) ypoBHEH Bobl B cTBope "K" pexu "M".

6). O6beM cTtoka W - KOJIMYECTBO BOBI, MPOILIEIIEE 32 JUIUTEIbHBIA TPOMEKYTOK BPEMEHU
(Mecs11, TOM) Yepe3 )KUBOE CEUEHUE PEKH.

3 3 .
Enununel usmepenus - MS/ Mmec., M / 200, KM / 200;,

B). Clo#i cTOKa Y - OTHOLIEHHE 00beMa CTOKA K IJIoIaau Bogocoopa. Enqununa nsmepenus —
MM /mec., MM /200,

r). Moaynb cToka M - OTHOIIICHHE pacXoja BObI B peKe K IuTomia i Bogocoopa. Eaunuia
M3MepeHust 1 /(¢ knP):;

I[). KO3(1)(1)I/IL[I/ICHT CTOKa 77 - OTHOLICHUEC CJI0A CTOKA K KOJIMYCCTBY BBIINIABHIUX OCAAKOB 3a TOT
XKC

MMPOMCEIKYTOK BPEMCHHU. Benmuunna 663pa3MepHa;1.

HopmMmoii xapakTeprucTUK peuHOro CTOKa Ha3bIBAETCs CPEAHEE UX 3HAUCHUE 32

MHOT'OJIETHHUMN nepuon Takoi MMPpOAOJIKUTCIIBHOCTH, TP YBEIIMYCHUU KOTOpOP'I IMMOJIYYCHHOC
CpE€AHEC 3HAUYCHUC CYICCTBECHHO HE MCHACTCS.

HpaKTI/I‘-ICCKI/I 3a HOPpMY T'HAPOJIOTHUCCKUX XAPAKTCPUCTHUK PCUYHOTO CTOKA

MIPUHUMAETCS CPEeTHEE 3HAUCHUE, TIOTYICHHOE TI0 PSTY HEMPEPHIBHBIX HaOM01eHni 3a 40 -
60 ner.

Hopwma xapakrepuctuk o603HauaeTcst HHIeKcoM "o".

3.
Qo -HOpMa CpeTHEro10BOro pacxona, m ~ /c;

12



13
W, - HOpMa ro10Boro o6bema cToka, K .m 3/20();

M, - HOpMa MoLyIst CTOKa, (7 /¢, kv 2);

n, - HopMa Ko3(durreHTa cToka.

OTHoIIIEHNE XapaKTEPUCTUKN PEYHOTO CTOKA K CBOCH HOPME HA3BIBAETCSI MOIYIbHBIM
Koa(purmenTom:

QW My
| QO MO yO

QG _W

B 3aBucMMOCTH OT HATUYHS I/IH(i)OpMaLII/II/I O PCXKUMCE CTOKA PCKH HOpMa XapaKTCPHUCTUKHU
CTOKa BbIYHCIIACTCA:

a). Ilo naHHBIM HENOCPECTBEHHBIX HAOIIOJCHUN 32 CTOKOM PEKH 3a JOCTaTOYHO
JUTMTEIIBHBIN ITPOMEKYTOK BPEMEHU;

0). IlyreM npuBeneHus cpeHEl BEIUYNHBI XapaKTEPUCTUKHN CTOKA, TTOJIy4eHHOM 3a
KOPOTKUHU psiji HAOJI0IEHUH, K MHOT'OJIETHEMY 110 JUIMHHOMY PSIIY PEKH - aHAJIOTa WU
CTBOpa-aHaJIOTa;

B). [Ipu nosHOM OTCYTCTBUU HAOIIOJEHUM - HA OCHOBaHUM XapaKTEPUCTUK CTOKa,
HOJYYEHHBIX B pe3yibTaTte 0000IIeHus HAOII0IeHUH Ha IpYTUX peKax U CTBOPax JTaHHOIO
paiioHa, IpeJCTaBICHHBIX B BUJIE KaPT-U30JIMHUNA U IMIMPUUYECKUX TAOJIUL U POpMYJI.

TpeOyeTtcst onpenennuTs HOPMbI XapaKTEPUCTHK PEUYHOTO CTOKA B CICAYIOIIMX CIydasx
(puc. 8):
a). B ctBope "A" pexu "/1" npu Hanmunu Habmro1eHuid B Teuenue S50 neT;

0). B ctBope "B" pexu "E" npu Hanuunu HabmoneHui B Teuenue 10 ner;

B). B ctBOpe "C" peku "H" npu noinHOM 0TCYTCTBUM HaOJIIOIEHUSI.

2.1. OnpenejieHne HOPM XapaKTEPUCTHK PEYHOI0 CTOKA NMPH HAJTUYHHU AJIHTEIbHOIO
psiaa HaOJII0AeHU .

2.1.1. Pesyabrarbl Ha0moneHuii B creope "A'" pexu "/[":

13



a). Cpenneronossle pacxonasl Qg Boxel peuku "/1" B crBope "A" (Tab11.7)
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Puc.8. OnpeneneHre HOPM XapaKTEPUCTHK PEYHOTO CTOKA.

Puc.9. Ilpsimast nuHuA CBSA3U PANOB HAOIIOIEHUH 3a pacxoxaMu Boasl pek "A'" u "B'".
p p p p
0). CpennemHoroneTHuil ronoBoii cioit ocagkos X, =550 Mm

B). [Inomans Bogoc6opa F = 24000 xm 2

r). JlmurensHocTh HaOmoaeHui N = 50 mer.

Taoauma 7

14
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TOObI Qs TrOabI Q3 TrOabI Qs, TOObI Qs, TOJIBI Qs,
M/c ,Mg/c M/c M/e M/c
1930 260 1940 184 1950 265 1960 179 1970 233
1931 250 1941 161 1951 226 1961 101 1971 351
1932 179 1942 145 1952 233 1962 153 1972 171
1933 196 1943 100 1953 242 1963 218 1973 235
1934 176 1944 251 1954 309 1964 202 1974 270
1935 196 1945 247 1955 304 1965 243 1975 296
1936 202 1946 217 1956 170 1966 200 1976 324
1937 207 1947 201 1957 244 1967 196 1977 202
1938 265 1948 254 1958 199 1968 259 1978 186
1939 329 1949 375 1959 156 1959 178 1979 222

2.1.2. OueHka INTEJBbHOCTH Psiia HAOTI0AeHUit

Psin HaOmroieHUi OTHOCUTCS K JUIMHHBIM B TOM CJIy4dae, €CJIM CpEHEE 110 psily HaOII0AeHUN
3HAYCHHUE BEJIMYMHBI U3MEPSIEMON XapaKTEPUCTUKN PEYHOIO CTOKA CYILIECTBEHHO HE
U3MEHHTCS, KOT/Ia K HeMy OyzieT 100aBJIeHO elle HeCKOIBKO JIET HaOIII0JCHUN.

HpaKTI/I‘IeCKI/I pAax Ha6J'IIo,HeHHfI 3a CpCAHUMH pacXoJaMu Q PCKU CUUTACTCA

JUTHHHBIM, €CJTH CPETHSISI KBaApaTHIHAs OMMOKa Kod((HUIIMEeHTa BapHUaIliX HE MPEBBIIIACT
15%, a Hopmbl pacxoga Q - 10%. Pacnionoxxum Habmoaemblie (Tab1.7) cpeIHEr0/I0BbIC
pacxonsl Q B yObIBaromeM mopsiike ¥ MPOBEEM BBIYUCIECHUS 110 popme Tab.8.

Tadauua 8.
No Q. Mlc K-1 (K-1)° (K-1)°
n/m B

yoeBatony | K = i

o Q.

MOPSAJKE

2 3 4 5 6

1 375 1,68 0,68 0,4624 0,3144
2 351 1,57 0,57 0,3249 0,1852
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3 329 1,48 0,48 0,2304 0,1106
4 324 1,44 0,44 0,1936 0/0852
5 309 1,39 0,39 0,1521 0,0593
6 304 1,36 0,36 0,1296 0,0466
7 296 1,32 0,32 0,1024 0,0328
8 270 1,21 0,21 0,0441 0,0093
9 265 1,18 0,18 0,0324 0,0058
11 260 1,17 0,17 0,0289 0,0049
12 259 1,16 0,16 0,0256 0,0041
13 254 1,14 0,14 0,0196 0,0027
14 251 1,12 0,12 0,0144 0,0017
15 250 1,12 0,12 0,0144 0,0017
16 247 1,10 0,10 0,0100 0,0010
17 244 1,08 0,08 0,0064 0,0005
18 243 1,08 0,08 0,0064 0,0005
19 242 1,,07 0,07 0,0049 0,0003
20 235 1,05 0,05 0,0025 0,0001
21 233 1,03 0,03 0,0009 0,0000
22 233 1,03 0,03 0,0009 0,0000
23 226 1,01 0,01 0,0001 0,0000
24 222 0,99 -0,01 0,0001 0,0000
25 218 0,98 -0,02 0,0004 0,0000
26 217 0,97 -0,03 0,0009 0,0000
27 207 0,93 -0,08 0,0049 -0,0003
28 202 0,91 -0,09 0,0081 -0,0007
29 202 0,91 -0,09 0,0081 -0,0007
30 202 0,91 -0,09 0,0081 -0,0007
31 201 0,90 -0,10 0,0100 -0,0010
32 200 0,90 -0,10 0,0100 -0,0010
33 199 0,90 -0,10 0,0100 -0,0010
34 196 0,89 -0,11 0,0121 -0,0013
35 196 0,89 -0,11 0,0121 -0,0013
36 196 0,89 -0,11 0,0121 -0,0013
37 186 0,83 -0,17 0,0289 -0,0049
38 184 0,82 -0,18 0,00324 -0,0058
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39 179 0,80 -0,20 0,0400 -0,0080
40 179 0,80 -0,20 0,0400 -0,0080
41 178 0,80 -0,20 0,0400 -0,0080
42 176 0,79 -0,21 0,0441 -0,0093
43 171 0,79 -0,22 0,0484 -0,0106
44 170 0,78 -0,22 0,0484 -0,0106
45 161 0,73 -0,27 0,0729 -0,0197
46 156 0,70 -0,30 0,0900 -0,0270
47 153 0,69 -0,31 0,0961 -0,0298
48 145 0,64 -0,36 0,1296 -0,0466
49 101 0,45 -0,55 0,3025 -0,1664
50 100 0,45 -0,55 0,3025 -0.1664
Hroro: 11162 50 0 3,2522 +0,6462

CpenneMHOroJIeTHEE 3HaYEHUE CPEIHET010BOTr0 pacxosa pexu "/1" B ctBope "A'":

_i=1
Qci N

>Q

11162

50

=223 % ¢

Koadduiment Bapuanuu (M3MEHUMBOCTH) Psiia HAOMIOIEHUH CITY’)KUT MEPOH OLIEHKH

KOJICOaHMS HBMepﬂeMOﬁ BCJIMYHUHBI OTHOCUTCIILHO €€ HOPMBI U YHCJICHHO PaBCH

OTHOCHUTEIILHOMY CpEeHEMY KBaIPAaTHYECKOMY OTKJIOHEHHUIO (OTHOIICHUIO CPETHETO
KBaIPaTUYECKOTO OTKJIOHEHHUSI K HOPME)

C_:

_jzlm ~1)?

N

_ 13,2522 0,255
50

Cpe,Z[HSISI KBaaApaTHu4CeCKasa OIIMOKa CPCAHCMHOI'OJICTHCTO 3HAYCHUA CPCAHCTOJOBOI'O pacxoaa:

Oq

_ Cv
Ci \/N

-100% =

0,255

/50

-100% = 3,61% < 10%
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Cpennsist KBagpaTHueckas omunoka ko uirieHTa Bapuanuu

2 2
oo = |25 10006 = 1925 10006 —10,3006 <15%
v\ 2N 2.50

CrnenoBarenbHO, pe3y/IbTaThl HAOIIOACHHIA 32 CPETHETOJOBBIMU pacxoiaMu Boabl peku "/[" B
ctBope "A" cieayer cuuTaTh TUAPOIOTHUYECKUM PSIZIOM 10CTATOYHON MPOJOJKUTEIHLHOCTH
(ITMHHBIM PsIIOM HaOMIOJCHU ).

2.1.3. Onpenesnenne HOPbI THAPOJIOTMYECKUX XapPAKTePUCTUK cTOKA pekn " /" B cTBOpe
"A"

Tak kak psg HaOmroHeHMi (TabJ1.7) 3a CPEITHET0IOBBIMU PacXoaMu UMEeT
JIOCTaTOYHYIO JTUHY, TO €r0 CPeTHEMHOT0JIETHEE 3HAYCHUE OYET HOPMOH CPETHET010BOTO
pacxoga Q ,T.e.

N
29 1116

Q="

=22324=223m°/c

IIepe3 3HA4YCHUC QO MOTYT OBITh BEIYUCIICHBI HOPMEBI APYTUX XapaKTCPUCTUK CTOKA.

Hopwma rozmoBoro oosema croka
W, =31,5-10°-Q, =315-10° - 223 =7032-10° 1 / 200
Hopma ronoBoro ciost cToka

_ 31500-Q, 31500-223
° F 24000

h =293mm/ 200

Hopwma monyins croka

18
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~1000C, 1000-223

I\/IO
F 24000

=9,301/(c - xm®)

Hopwma ko3¢ dunmenta croka

,70:3_0:@20533
° 550

B ykazaHHbIX BbIIIe OpMyIiax, YUCICHHbIE 3HaYeHUs KO3()(PUIIMEHTOB 1aHBI C y4eTOM
pa3MepHOCTEN BCEX BEIMYHUH.

2.2 OmnpenejieHHe HOPM XapaAKTEPUCTUK PEYHOr0 CTOKA NMPHU HAJIUYNH KOPOTKOIo psiaa
Ha0JJI0AeHN

2.21. Pe3yabTaTnl Ha0oaeHnii B ctBope "'B" pexkn "E'":
a). CpenHerooBbie pacxosl BObI (Ta01.9).

Taoauna 9.

lomer | 1970 | 1971 | 1972 | 1973 | 1974 |197/5 |1976 |1977 |1978 |1979

Q 134 214 103 144 164 181 197 123 115 135
cp-200

0). Ilepuon HaGmroaenuit N = 10 ner.
B). [Tnomans Bogocbopa F = 18000 km 2

r). ['ogoBoii cnoit ocaakos 540 mm.

[IpakTHka TUIPOIOTMUECKUX PACUETOB IMOKA3bIBAET, UTO PSIAbI HAOIIOAEHUS 32
CPEIHEr0J0BBIMU PACX0JIaMHU BOJbI B pEKE MPOAOKUTENBHOCThIO MeHee 40 J1eT Henb3s
OTHOCHTH K JUIMHHBIM psiiaM. [TosTomy Ge3 mpoBeeHrs TOTOJIHUTEIBHBIX TPOBEPOK
MpPUHUMAEM PsiJi HAOII0IEHUH 3a CPEeTHETOI0BBIMU pacxoamMu Bojibl B cTBope "B" pexu "E"
KOPOTKHUM.

KOpOTKHfI pAn HaGJ’IIOI[eHI/Iﬁ HC MOXKCT CIIYKUTb HaJeKHOM Oa3oi AT TUAPOJIOTHUYCCKUX
pacyeToB, MMO3TOMY €TI0 YAJIUHAIOT, UCIIOJB3YS TUAPOJIOTHYCCKYIO aHAJIOTHIO.

2.2.2 BbI0Op cTBOpa-aHAJOra peKnu-aHaJIora

B kadecTBe pexu-ananora u cTBopa-anajora rmpuem ctop "A" pexu "I1" (puc.8), Ha
KOTOPOM BEIUCH JATUTENbHbIC HAOMIOACHUS 32 CPETHETOJOBBIMU PAcXo1aMu BOJIbI (Tab. 7).
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Taxoii BBIOOp BO3MOKEH, HOO YIOBIETBOPSETCS OCHOBHBIE [TPaBUIIA,
MPEIbSIBISEMbIC K aHAIOTaM:

1. ®usuko-reorpaduueckue ycmosus pek "JI" u "E" cxomHbl Mexy co00i, T.K. peKu
pacrojokKeHbl B OIHOM palioOHE;

2. IMnomanu Bogocoopos pexu "/1" mo ctBopa "A" u pexku "E" no crBopa "B" He
OTIIMYAIOTCS IpYT OT Apyra 6osee yem Ha 30%

x 100% = 24000 —18000 .100% = 25% < 30%

24000

3. Ilepuon nHabmronenuii B cteope "B" (1970-1979rr.) nienukom BXOIUT B TIEPUOJT
HaOmogenuit B cteope "A" (1930-1979rr.)

2.2.3. IlpoBepka cBsI3M KaKUX-JIU00 THAPOJIOTHYECKHUX SIBJIEHUH, 00yCI10BIEeHHBIX
NPHUPOAHBIMHU 30HAJIBHBIMM YCJIOBHSIMHU, B Pa3HBIX CTBOPAX M peKax He00X0AuMO
onpefeUTh HAJINYMeE CBSI3U MEKIYy HUMHU.

[Tpu paccMOTpeHUH KaKUX-TMO0 THAPOIOrHUECKUX SIBJIEHUN, 00YCIOBIEHHBIX TPUPOIHBIMU
30HAJIbHBIMU YCIIOBHSIMU, B PAa3HBIX CTBOPAX U PEKaX HEOOXOJMMO ONPECIUTh HaTUYue
CBSI3U MEXy HUMH.

ITo manaBIM Ta61.9 ¥ yactu Ta6:1.7 (3a mepuoa 1970-1979rr.) crpoum rpaduk CBsA3H
CpemHeroaoBbIX pacxoaoB ctBopa "A" pexu "JI" u ctBopa "B" pexu "E" (puc.9). Yoexnaemcs
B HAIMYUU JIMHEHHOU CBSA3M, MO0 TOUKH JIOKATCS HA MPSMYIO THITA

y =a-+bx

COCTaBJISIIOLIYIO C OChIO abclMce HEKOTOPBIN yron ¢ . 31ech Y - pacxozsl ctBopa "B", a X -
pacxonsl ctBopa "A".

Jlnig onpenenenus yrina ¢ BOCHOJIb3YEMCSI METOAOM HaUMEHBIINX KBaJIPaTOB, CMBICI

KOTOPOI'O 3aKJIF0OYAETCs B TOM, UTO MIIETCS YpaBHEHHE MPAMON, CyMMa KBaIpaToB
OTKJIOHEHUI OMBITHBIX TOYEK, OT KOTOPBIX OyaeT HauMeHblIel. [Ipu cnoco6e HauMeHbIINX
KBaJpaToB

3HaueHne K03 punmeHToB ¢ u b B ypaBHEHUU MPSIMOM JIMHUK ONIPECIISETCS 110
dopmymnam:
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Pacuer ko3¢ ¢urmentor & u b mposenem B TabnuvHOi hopme:

21

—-bd x
g 2P

n
Taoauua 10.
Lozpl Qb (¥) Qn (X) y "X x?
1970 134 233 31222 54289
1971 214 351 75114 123201
1972 103 171 17613 29241
1973 144 235 33840 55225
1974 164 270 44280 72900
1975 181 296 53576 87616
1976 197 324 63828 104976
1977 123 202 24846 40804
1978 115 186 21390 34596
1979 135 222 29970 49284
Bcero:
> y=1510
D x=2490
> x=2490
S x? = 652132

Brruncnsiem 3Hauenne kod(hGUIMeHTOB:

, _ 10-395679 - 2490 -15210 0615
10- 652132 — (2490)
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o 1510-0,613- 2490

=-1,637
10

CrnenoBarenbHO, ypaBHEHHE IPSIMOM JIMHUHU, ONPEAEISAIONIEH CBSI3b CPEAHEr0JJOBBIX PACXO0B
B cTBopax "A" pexu "/1" u "B" pexu "E", 6ynet rakum:

Q, =0,615Q, —1,637
TaHreHc yriia HaKJIOHa MPSIMOM JIMHUM CBSI3HM paBeH ko3¢ dunmeHt nepeg Qa T.e.
tga =0,615

3nauut, ctBop "A" pexu "1" ciyxut ananorom miig creopa "B" pexu "E".

2.2.4. BpluucjieHHe HOPM I'HAPOJIOTHYECKUX XapPaKTePUCTHK cTOKa pekn "E' B cTBope
"B"

ITo manHBIM TabmuIEl 10 onpeaeuM 1Be BETUYUHBI:

a). Cpenneapudmerndeckoe 3HadeHue pacxonaa pexu "J1" 3a 1970-1979 rr.

EQN 2450
QciA =

2490°% /¢
n

0). CpennecraTuctudeckoe 3HaueHue pacxozga peku "E" B ctsope "B"

izzllQBi 1510
QCiB = =

=1510%/ ¢

Hopwma cpennerogosoro pacxona peku "E" B ctBope "B" MokeT ObITh BIUNCIIEHA YEPE3
HOpMY pacxoja peku-aHanora "/[" B ctBope "A" cienyronm o0pa3zom:

a). AHAIUTUYECKHU
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Qo = 223E =135,2~135:°/ c
Quis 249

Qos = Qoa

0). I'padudecku o puc.9
Qos ~ 135m°%/¢
Hopwma rogoBoro oobema cToka

3

W,, =315-10°-Q,, =31,5-10° -135 = 4252-10° ° / 200 = 4,3

200

HopMa IOJOBOI'O CJI0A CTOKaA

~31500-Q,; 31500-135

Nog = = 236.mm [ 200
Fs 18000

HopMa MOAYJIsL CTOKA

MOB 1009 QOB - 1000-135 = 7,5]1/(6‘ . KMz)

F, 18000
Hopwma koad¢unnenta croka

h 236
Hog = —OB — % = 0,437

Xep

2.3. OnpenesieHue HOPMbI THAPOJIOTHYECKUX XaPAKTEPUCTHK PEYHOI0 CTOKA NPH
OTCYTCTBHMU HAOJII0ICHHI.

B ctBope "C" pexu "H" rugponorudeckue HaO01eHUs HE BEJIUCh. J{J1s onpeneneHuss HopM
TUAPOTIOTUYECKUX XAPAKTEPUCTUK PEYHOTO CTOKA BOCIIOJIB3YyEMCS KApTOU U30JIMHUAN
CPETHEMHOTOJIETHUX MOAYJIEN CTOKA M KapTOW M30JIMHHUM IOJ0BOr0 KOJMYECTBA OCAIKOB
(kapTON U3OTHIIC).

[Tycts s pexu "H" B CTBO%)G "C" mmomrank Bogocbopa cocraBmiia Fc=1200 km / k6, a HOpMa
MOJYJIsL CTOKA M o= 8 KM ° U CpeTHEMHOTOJIETHEE KOTUIECTBO 0CAAKOB X o = 550 MM / roa.
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HopmMma cpenneromoBoro pacxoja

Q. = Mqc - Fe 3 8-1200 I
1000 1000

Hopwma rogoBoro oobema croka
Moo =315 M = 3158 =252/ 200
Hopwma koaddunuenta

h 252
Noc = —_0C % = 0,458
XOC

3. [TocTpoeHne KPUBBIX 00€CIIEeYEeHHOCTH CPETHET0J0OBBIX PACX00B BOIbI B peKe

O06ecreueHHOCThIO0 TUAPOJIOTHYECKON BETMYMHBI Ha3bIBAETCS BEPOATHOCTH TOTO, UTO
paccMaTpuBaeMoe €€ 3Hau€HUE MOXKET ObITh peBbIlIeHO. Yem GoJbllie paccMaTpuBaeMas
BEJIMYMHA THIPOJIOrMYECKON XapaKTepUCTUKH (HallpUMep, pacxoja, ypOBHS U T.I1.), TEM
MEHBbIIIE BEPOATHOCTh €€ MPEBbIIIEHUS (MEHbIIE 00€CIIEYeHHOCTh) U HA000POT - MaJible
BEJIMYMHBI UMEIOT OOJIBIIYI0 00€CIIEYEHHOCTb.

O0eCIIeYeHHOCTRIO P CPEAHETOI0OBOTO pacxoa peku Q., MOKeT OBITh Ha3BaHO
CpeaHee YncIio JIeT (BBIpaXKEHHOE B TIPOIIEHTAX WIIK JOJISAX OT OOIIEro YKcia JIeT), B KOTOPOM
CPEIHEr0Z0BOM pacxo/ peku OyaeT Ooblile WK PaBeH JaHHOMY.

Kpusas oGecrieueHHOCTH - TO MHTETrpaibHask KpUBasi, MOKa3bIBAIOIIAS
00ecneYeHHOCTh (B MPOLIEHTAX WU B IOJISIX OT €MHHUIIBI) TAHHOW BEJTMYUHBI Cpein 001eit
COBOKYITHOCTH ps/JIa.

KpuBsle 06ecriedeHHOCTH MOT'YT OBITh IIOCTPOEHBI B BUE SMIIUPUUECKUX
(HaOIOACHHBIX) WM AHAIUTUYECKUX (TEOPETHUECKUX ) KPUBBIX.

3.1. [locTpoenue YMNUPUIECKO KPUBOIi 00ecIe4eHHOCTH

DOMIIMpUYECKHE KpPUBbIE 00€CTIEYEHHOCTH CTPOSITCS MPU HATMYUU JUTUTEILHOTO psija
HaOroieHuit 3a ruposoruyeckoit BenuunHoi. [lpu pacuere mapameTpoB SMIUPHUUECKOM
KpUBOI1 00eCcrieueHHOCTH 3HaYeHHsI TUAPOJIOTMYECKOM BETMYUHBI (pacxoja, YpOBHS U T.I1.)
paccMaTpUBAIOTCS B BUJIE CTATHCTUYECKOTO A, T.€. psa, PACHOJI0KEHHOTO B YObIBAIOIEM
nopsizake. [Ipu 3Tom BennmunHa 00€CIIEUEHHOCTH KaXK10T0 WIEHA psjia ONpeaesseTcs 1o
dopmyrie, BUA KOTOPOH 3aBUCUT OT BHJa THAPOJIOTHUECKON BeIMYUHBI. Tak, Hanpumep, Mpu
MOCTPOCHUU KPUBBIX 00ECIIEUEHHOCTH ['0JIOBOT0, CE30HHOTO U MHOTOJIETHETO CTOKA IS
ofpeieNieHus: 00ecIeYeHHOCTH PUMeHseTcst popmyra

24



25

:m__O’B.loo%
N +0,4

a JJI1 MaKCUMAJIBbHOT'O CTOKa

m
=—-100%
P N+1

B stux gopmynax:
M - TOPSAKOBBIM HOMEP BEJIMUYMHBI B YOBIBAIOIIEM PsITy HAOJFOICHHIA;
N - grciIo HAOIIO NCHUH.

[TocTporM SMIMPUYECKYIO KPUBYIO 00ECIIEYEHHOCTH JIJIsl CPETHET0I0BOTr0 pacxoaa pexu "J1"
B ctBOpe "A" (puc. 8, Tabn. 7), yObIBArOIINI psii CPEAHETOAOBBIX PACXOOB 3aUMCTBYEM U3
KOJIOHKH 2 Tabi1. 8.

Pacuer Benercs B TabnuaHO#M Gopme (Tadu. 11).

Taoauma 11
Ne Qci p% Ne Qci p% Ne Qci p%
n/m M/c n/m M/c n/m M/c
1 375 1,39 18 243 35,12 35 196 68,85
2 351 337 19 242 37,10 36 196 70,83
3 329 5,36 20 235 39,09 37 186 72,82
4 324 7,34 21 233 41,07 38 184 74,80
5 309 9,33 22 233 43,06 39 179 76,78
6 304 11,31 23 226 45,04 40 179 78,77
7 296 13,29 24 222 47,02 41 178 80,75
8 270 15,28 25 218 49,01 42 176 82,74
9 265 17,26 26 217 50,99 43 171 84,72
10 265 19,25 27 207 52,98 44 170 86,71
11 260 19,25 27 207 52,98 45 161 88,69
12 259 23,21 29 202 56,96 46 156 90,67
13 254 25,20 30 202 58,94 46 156 90,67
14 251 27,18 31 201 60,91 48 145 94,64
15 250 29,17 32 200 62,90 49 101 96,61
16 247 31,15 33 199 64,88 50 100 98,61
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17 244 33,13 34 196 66,86

OMnupudeckas KpuBas 00ecrieueHHOCTH NpHuBeeHa Ha puc. 10.

Ona 103BOJISET 110 BEJTMUMHE PacXxo/ia BOAbI OIIPEAEIUTh 00€CIEUEHHOCTh €r0 (BEpOATHOCTh
NPEBBIIEHNS) C TOYHOCTHIO, 3aBUCSINEH OT JUTMTENBHOCTHU paja Habmoaernuid. Kpome toro ,
110 33JJaHHOM 00eCIIeueHHOCTH MOKHO HAalTH COOTBETCTBYIOLIMI €l pacXo/ BOJBI.

OMnupudeckas KpuBasi 00eCeueHHOCTH JI0Jiee TOYHO, YeM KpuBast
IPOJOJDKUTENBHOCTH (CM. 1I. 1.5), onpenenser BeposSTHOCTb IPEBbILIECHHS 3aJaHHON
TUIPOJIOTUYECKOM BETMUMHBI (Pacxoa, ypOBHS U T.I1.).

|

Puc.10. Omnupuyeckas KpuBas 00€CIIEeYeHHOCTH CPEHET0J0BbIX pacxoaoB peku "J[" u "A".

3.2. HochoeHue TCOPETHYCCKUX KPUBBIX 00ecneYeHHOCTH

Teopernueckue (aHaTUTHYECKHE) KPUBBIE 00€CTIEYEHHOCTH MPUMEHSIOTCS JUIS
CIJIQXKMBaHMS M SKCTPAMOJISALUN SMIIMPUUECKUX KPUBBIX. T€OpPETUUECKUMU CXEMaMU
AQHAIUTUYECKUX KPUBBIX 00€CIIEYEHHOCTH, IPUMEHSIEMBIX MPU THIPOJIOTHUYECKUX pacueTax
CIIy4alHBIX BEJIMYMH, SIBJISIOTCS CXEMbI TPEXIIAPAMETPUUYECKOTO raMMa pacipeeIeHHUsL.

J1sl IOCTPOEHNUS TEOPETUUECKON KPUBOH 0OECIIEYEHHOCTHU C TOMOLIBIO TaOIUI]
®doctepa-PriOkrHa HEOOXOIMMO U IOCTATOYHO ONPEETUTh TP OCHOBHBIX ITapaMeTpa ee:

a) HOPMY XapaKTePUCTUKH CTOKA;

0) korddunment Bapuanuu Cy (I3MEHYHBOCTH);
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B) ko3 Punuent acummerpun Cy (HE CHMMETPUHN).

MeTobl UX OTpENeICHHsI 3aBUCST OT JITUTEIILHOCTH HAOMIOICHUH 32 XapaKTePUCTHKOM
CTOKa.

3.2.1. IlocTpoeHne TeopeTUYECKON KPUBOH 00eCIIeYeHHOCTH NPH HAJMYHMH JJTMHHOTO0
psaa HaOaK0aeHuit

PaccmoTrpum psin HaOGI0IeHUI 32 CpeIHEr0I0OBBIM pacxoaoM peku "J[" B ctBope "A",
NPUBEJICHHBIN B Tab. 7

B n. 2.1.3. BeIurciieHa HOpMa CPEAHEr0I0BOT0 pacxoaa
Q.,=223m%c.

B . 2.1.2. Beranciien koadduiment apuaruu psaa C = 0,225.
Beraucnum ko3 punment acummerpun C1 maHHOTO psiga HAOIIOACHHH.

Koadduunent acummerpun C1 - 6e3pa3zMepHbIi CTATUCTHUECKUI TapaMeTp,
XapaKTEepPU3YIOLUI CTENIEHb HECUMMETPUYHOCTH PsAJIa pacCMaTPUBAEMOM THAPOIOTHYECKON
BEJIMYMHBI OTHOCUTENBHO €€ CPEAHETO 3HAUYECHUS.

[Tpu GostbIIOM YHCIIe WICHOB psifa KOd(QPHUIIMEHT aCHMMETPUU OIIPEICISETCS 110
dbopmyre

N
3
2(Ki=1" 6ag2

s = ~=0,779
NC?  50.0,255

I7le 3Hau€HHE B3SITO U3 KOJIOHKHU 6 Tabu. 8. CpenHsis KBajpaTudeckas olnOKa onpeaeaeHus
Kod(duIIMeHTa aCHMMETPHUH BBIYHCIISAETCS IO (hopMylie

100%

~ 100%
0,779

6 2 | g
Oy C N(1+6Cv +5C,)) =

3

= (1+6:0225 +5:0,255° ~528%

CrnenoBartenbHO, TaHHBIHN psiji HAOIIOACHUH HE MO3BOJISIET JOCTATOYHO TOYHO BBIYUCIUTD
KOA(pUIIMEHT AaCHMMETPHH.

Kak npaBumno, B THIApOIOTHYECKHX pacueTax KoddpduiueHT acummerpun Cq
OTIpeNIeTIOT uepe3 KodhPHuImeHT Bapuaum

C,=oC

v,
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r7ie Bean4nHa Ko uimeHTa, a 3aBUCUT OT BHJIa THIPOIOTHYECKON XapaKTepUCTUKH

CTOKa.

Ecnu uccnenyercs cpeiHerooBoi pacxo ---- , TO IPUHUMAIOT O = 2.

CJ'IG,I[OB&TGJ'IBHO, B HAIlIEM IIPHUMEPEC

Cs=0,225x2=0,51.

JU71st TOCTPOEHUS TEOPETHUECKOM oOecrieueHHOCTH noJib3yeMcst DocTepa-PriOkuHa.
Pacuet Begem B TabimmuHOM opme npu

C, =0,225
C1=0,651 un Qo=223m%¢c (ta6:1.12)
Taoauma 12
Pos P
¢p% Kp% - Qp% - ¢p% Kp% - Qp% =
=¢p%-Cv +% Kp%'QV :¢IO%-CV +& Kp%-QV

0,1 3,83 1,977 441 60 - 0,916 204
0,33

1 2,69 1,686 376 70 - 0,852 190
0,58

3 2,08 1,530 341 80 - 0,783 175
0,85

5 1,77 1,451 324 90 - 0,689 154
1,22

10 1,77 1,451 324 90 - 0,689 154
1,22

20 0,81 1,206 269 97 - 0.643 143
1,49

30 0,46 1,117 249 99 - 0,503 117
1,95

40 0,17 1,043 233 99,9 | - 0/393 88
2,38

50 -0,07 0,982 219 - - - -
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ST
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9&0\ - ——

100

so13

Teopernueckast KpuBasi 00€CIIEUEHHOCTH CpeAHETroj0Boro pacxonaa pexu "/1" B crBope "A"
nokaszana Ha puc. II.

Puc.11. Teopernueckas KpuBasi 00E€CIIEYCHHOCTH CPEIHETOOBBIX pacxooB peku "/[" B
cTBope "A"

3.2.2. [locTpoeHne TeopeTUYECKO KPUBO 00eCIIeYeHHOCTH NPH KOPOTKOM psijie
Ha001eHui

PaccmoTpuM psin HabmoeHMi 3a cpeiHerooBbIM pacxoaoM peku "E" B ctBope "B",
IpUBENEHHBIN B Tabu. 9. Kak u npu onpeneneHn HOpM IT'HIPOJIOTHYECKUX XapaKTEPUCTHK,
CTOKa PEKH, P HAOIIOICHUH SBISIETCA KOPOTKUM. Y JUTMHUM €ro ¢ TIOMOIIbIO psifla-aHajiora
(Tabn.7) nust ctBopa-anasnora "A" pexu "I" (cm. .. 2.2.2. u 2.2.3)).

B . 2.2.2. Berunciena Hopma cpegHeroioBoro pacxozaa peku "E" B ctBope "B" Q =
135m % c.

Koadduruent Bapuarmm KoOpoTKoro psa CVB , YAJIMHEHHOTO C TOMOUIBIO psi/la-aHaJIora,

BBIYHCIIACTCA TaK:

Cy =Ci4 Qox tga = 0,255-% -0,615=0,259

VB
OB

Koaddumument acummerpuu psiga HaOIIOIEHUN 32 CPEAHETOJOBBIM PacxoioM B cTBope "B"
pCKI/I HI["

29



C,, =2C,, =2-0,259=0,518

30

st mocTpoeHust TEOPETUUECKON KPUBOK 00€CTIEUEHHOCTH CPEIHETOI0BOI0 PACX0/1a PEKU
"E" B ctBOope "B" moBTopuM BeIuucieHus o Gopme Tadi. 12 (tabdm. 13).

Taoauma 13
P Pos
¢p% Kp% = Qp% = ¢p% Kp% = Qp% =
:¢p%'Cv+1:Kp%'Qv :¢p%'C Et_Kp%'(gv
1 2 3 4 5 6 7 8
0,1 3,84 1,991 269 60 -0,33 0,914 123
1 2,70 1,702 230 70 -0,58 0,850 115
3 2,09 1,541 208 80 -0,85 0,780 105
5 1,77 1,458 197 90 -1,22 0,684 92
10 1,32 1,342 181 95 -1,48 0,617 83
20 0,81 1,206 163 97 -1,65 0,573 77
30 0,46 1,119 151 99 -1,94 0,497 67
40 0,17 1,044 141 99,1 -2,37 0,386 52
50 -0,08 1,021 138 - - - -

Teopernueckas kpuBasi 00€CIIEUEHHOCTH CPEeIHET0A0BOr0 pacxoaa peku "E" B cTBope
"B" nokasana Ha puc. 12.

w
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Puc.12. Teopernueckas KpuBasi 00€CIICYCHHOCTH CPEAHETOOBBIX pacxooB peku "E" B
ctBope "B".

3.2.3. IlocTpoeHue TeopeTHYECKOIi KPUBOM MIPH OTCYTCTBUM HAOIK01eHUI

PaccMOTpuM TEXHHUKY TIOCTPOCHUS TEOPETUIECKON KPUBOM 00ECIIEYCHHOCTH CPETHETOAO0BBIX
pacxoioB peku "M" B ctBope "C", rie ruApOMeTpUYECKre HaOII0IeHUS HE BEJTUCH.

3
B n. 2.3. onpenenena HopMa CpeIHETOJI0BOIO pacxo/ia ro = 9,6J|/l /c.

[To xapre u3onmHuii reorpadudeckoro mapamerpa "a" B popmyne J[.JI. CokomaoBckoro
HaxoauMm a=0,55. Torna ko uimeHT Bapuanuu

C, =a-0,063(g(F +1) =0,55—0,063¢g(1200 +1) = 0,356.
Koaddumuent acummerpun
C,=2C,=2-0,356=0,702~0,7

Beruucnenue koopaAnHaT KpUBOM 00eCrIeueHHOCTH BeieM B TaOIu4uHOM Gopme (Tadut. 14).

Taoauna 14

Po% Po%

oo Kpoo = Qoo = B | Q=

=bpos-Cy +1 =Kpgo Qv =4y 1 =Ko Qu

0,1 4,10 2,460 23,6 60 -0,36 0,872 8,4
1 2,82 2,000 19,2 70 -0,60 0,786 7,5
3 2,15 1,765 16,9 80 -0,85 0,697 6,7
5 1,82 1,648 15,8 90 -1,18 0,580 5,6
10 1,33 1,472 14,1 95 -1,42 0,494 47
20 0,79 1,281 12,3 97 -1,57 0,441 4,2
30 0,43 1,153 111 99 -1,81 0.356 3,4
50 -0,12 0,957 9,2 99,2 -2,14 0,238 2,3
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Teoperuueckast KpuBas 00eCIIeUeHHOCTH cpeHero1oBoro pacxoaa pexu "H" B crBope "C"
roka3aHa Ha puc. 13.
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