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INPAKTUYECKAS PABOTA
Nel Tema: Onpeznenenne HOpMbI TOJJOBOTO CTOKaA.
Iesan padothi: OnpenenauTs HOPMY FOJIOBOIO CTOKA IPU HAJTMYUU U HEOCTaTOYHOCTH JAHHBIX
THJIPOMETPUYECKUX HAOIIOACHUH.

KpaTlme CBE€ICHUSA U3 TEOPUHN

OnHOM U3 OCHOBHBIX XapaKTEPUCTUK THIPOJIOTHUECKOTO PEKUMa PEK SIBISETCSA CPEIHSIS MHO-
TOJIETHSISL BEJIMYMHA WM HOopmMa cmoka. Hopmoii 20006020 cmoka Ha3bIBaeTCA €ro cpeiHee 3Haye-
HUE 32 MHOTOJICTHUI MEPHOJ] IPU HEU3MEHEHHBIX reorpapuuecKkux yCIOBHUSIX U OJUHAKOBOM YPOB-
HE XO3SMCTBEHHOI AeATeNbHOCTH B OacceilHe peku, BKIIIOYAIOIIUI HECKOJbKO (He MEHee JBYX)
YETHBIX 3aMKHYTHIX [IUKIIOB KOJICOAHHI BOJHOCTH.

[Tpu HanMUUMK JaHHBIX THAPOMETPUIECKHX HabmoaeHui cormacHo [Tocoous k CHull 2.01.14-
83 «OmnpeneneHre pacyeTHBIX TUAPOIOTHYECKUX XapAKTEPUCTHK» [2] HOpMa TOJOBOTO CTOKA OII-

penensiercst 1o popmyie: Q+Q +..+ =
é =SS 2 Qi
=== 1.)n

nin

rae Q — HOpMa TOJO0BOTO CTOKA, M3/C; Qj — TomOBBIC 3HAYCHHS CTOKA 3a JUTMTENbHBINA mepuoy (N,
JeT), Ipu KOTOPOM JalbHeillee yBeJIUYeHUE psja HAOMIOACHUN HE MEHSeT WIM Majlo MEHseT
cpenHIoo apudMeTHIecKyo Benmrunny Q .

BenencTBue HemocTaTOYHOHM JUIMHBI (PAKTHUYECKUX PSAAOB HAONIOJCHHUN 32 TOJAOBBIM CTOKOM
HOpMa T'0I0BOT'0O CTOKA, IojiyueHHas 1o ¢opmyse (1.1), ormuvaercs oT HCTUHHOTO CPEIHETO 3HA-
YEHUs, T.€. PACCUUTHIBAECTCS C HEKOTOPOH OTHO&I/ITeHbHoﬁ CpeIHel KBapaTuueCKON OMIHOKOM

0_ = v -100%, (1.2)
° n
rne Cy — koo punmeHT H3MEeHUYMBOCTH (BapHalyi) psifia TOOBBIX BEJTMYMH CTOKA 3a N JIET, MOYKHO
OTIpEeAEIUTh METOJJOM MOMEHTOB 10 (popmyiie

Cv= , 1.3)
n-1
rie Kj— MoaynbHbIi K03 PULIMEHT, onpeenseMblii o popmysie
Ki =9 . (1.4)
Q

Cornacho Ilocobust k CHull 2.01.14-83 npooKUTENbHOCTh IEPUOAA CUUTACTCS JOCTATOU-
HOMU, €ClIM paccMaTpHBAaeMblil MEpUO]| peNpe3eHTaTUBEH (IPEACTaBUTENEH), a BEIMUMHA CpeaHen
KBaJIpaTHuecKoil omnOKM HOpMBI cToka He npebiiaeT 10%. Ilpu HEBBITOIHEHUU ITHX YCIOBUMN
pacyYeTHBIN psAJ] CUYUTACTCA HEJOCTATOYHBIM M €ro He0OXO0AUMO IPUBECTH K MHOTOJIETHEMY MEPHO-
Iy € TIpUBJICYEHHEM PEKU-aHaJIoTa

OcHOBHBIE KpUTEpUHU TIOAOOpa peKn-aHajora

R=0,7;n 210, (1.5)
rae R — koadduuumeHT Koppensiuun MexX/1y BeTUYMHAMH CTOKa MCCIeAyeMOil (pacueTHOI) peku u
peKH-aHaJIora, N — YKCJIo JIET COBMECTHBIX HaOII0IeHU.

Kosgppuyuenm xoppensayuu R — Mepa TECHOTBI CBSI3U MEXy PACCMaTPUBAEMBIMU XapaKTepH-
CTHKaMU (IepeMeHHbIMH) . YacTHBIA KO3 PUIIMEHT KOppenslun U3MeHseTcs B npejaenax ot —1 1o
1, uem OMrKe K eTMHUIIE, TEM TECHEE CBSI3b.

Koagppuyuenm asmoxoppenayuu r(T) — XapakTepu3yeT CBs3b psijia TUIAPOIOTUIECKHX BEJIH-

YHH C 3TUM K€ PSAZOM, CIBUHYTHIM Ha HEKOTOPBI nHTepBas BpemeHu 7. Koaduirent aBrokop-



PEJISIIIAY TTO3BOJISIET CYIUTh O CIYYAHOCTH M HE3aBIUCHUMOCTH 3HAYCHUN XapaKTePUCTUKH PS/Ia.
3navenus (1)< 0,2 CYMTAIOTCS HECYIIECTBEHHBIMH.

[Tocne moa6opa pexu-aHaiora MporU3BOIUTCS BOCCTAHOBIICHNE 3HAYCHHM CTOKA JIJISl pacyer-
HOH peku MeToaamu, npeaycMorpeHHbiMu [Tlocoonem k CHull 2.01.14-83.

X0 BINOJTHEHUS paﬁoTbl

TpeOyeTcst onpeneanTs HOpMY TOOBOTO CTOKA MPH HAIMYUH JUTUTEILHOTO psiia HaOIroIe-
Hue it p. 3amannas JpuHa - r. [lomonk. Micxomublil ps HaOmroaeHui gad B Tabaune 1.1.

Tabnuya 1.1 I'odoswie pacxoowvt 600wl (Qj) p. 3anaonas /{suna - 2.llonoyk 3a 1947-1981 ze.

No unena psiga 1 1 2 3 4 5 6 7 . 33 34 35
I'on 2| 1947 [ 1948 | 1949 | 1950 | 1951 [ 1952 | 1953 | ... [ 1979 [ 1980 | 1981
Qi, M/ 3] 323 [ 279 | 256 | 332 | 265 | 313 | 448 | ... 259 | 305 | 305
ITo popmyme 1.1 onpeaenaeT(i's_I HOp_il\_/Ia rOJI0BOI0 CTOKA
v) -= ' 29 10215 _ 3

[To ¢dopmyne 1.2 HE0OXOAMMO pPACCUUTATh OTHOCHTEIBHYIO CPEIHIOI KBaJPAaTHYECKYIO
ommnOKy. [Ipy HaXOXKIEHNU CpeIHEN KBaIpaTUIeCKO OmMOKU, TpedyeTcs onpeaeanTb Kodphum-

enT usmeHunBoctH (Cy). PacueTs! ynodnee Bectu B TabiauuHoi Gpopme Tabnuua 1.2

Tabnuya 1.2 Onpedenenue ko3¢ puyuenma usmenuusocmu na p.3anaouas /[euna-e.Ilonoyx

Ne ni/m 3 Qi )
rOJbI Qi, M /c K= 3 Ki-1 (Ki-1)
1 2 3 4 5

1 323 1,11 0,11 0,011

2 279 0,96 -0,04 0,002

3 256 0,88 -0,12 0,015

17 259 0,89 -0,4 0,013

18 305 1,05 -0,05 0,002

19 305 1,05 -0,05 0,002
Cymma 10215 2,31
Cpennee 292

ITo dhopmymne 1.3 onpenensiercss Kod3hPHUITMEHT N3MEHUYNBOCTH

y(Ki-1)? 2,31
cv=\ n-1  =\35-1 =0,26.

CpCIlHHH KBaaApaTu4ieCcKad OIInoKa

C 0,26
1 = v -100% = +100% = 4,41% .

Q g o3 [

[TomryuenHas omuoka 5Q= 4,41% < 10% meHblIe AOMYCTUMOM, CIIe0BATENbHO JJIMHA PsJia

CUHTAETCI JOCTATOYHOM.




[Ipu onpenenennu HopmbI cToka p.Haua-c.I'opoBiter 3a iepuoa 1947-1965 rr. (tabmuma 1.3)
OTHOCHTENIbHAS CPEHAs KBaapaThieckas omubka 6g= 10,1% > 10% , T.e. HEIOCTATOYHO JAHHBIX
TUIPOMETPUYECKUX HAOIIOCHUIA.

Jlig nponieHus JJIMHBL psja noa0upaercs peka-aHayior. [[jst 3Toro Mo>XHO BOCIIOJIb30BaThCs
MaTpuiieid KodpuireHToB koppemssuun [2]. Xapakrtepy konebaHuii romoBoro croka p.Haua-
c.I'opoBiiel GobIle BCEro COOTBETCTBYET pekuM p.3amanHoi J[Bunbl-T.Ilomornk. CHHXpOHHOCTH
KoJIe0aHUN PEKMMOB ATHX PEK 32 COBMECTHBIN MEpHOJ HAaOIIOACHUN OlleHUBaeTcs K03 uIireH-
ToM Koppensiun R=0,82.

Tabauya 1.3 I'oooswvle pacxoowvt 600vl (Qi) p.Haua-c.l oposywt 3a 1947-1965 ece., F=212 K’.M2

Ne ynieHa psiga 1 1 2 3 4 9) 6 7 ... 17 18 19
I'ox 21947 ] 1948 | 1949 | 1950 [ 1951 | 1952 | 1953 | ... | 1963 | 1964 | 1965
Qi, /e 3(09 106 ]113 (135184 130|168 | ... |116 |0,90 | 1,23

Jlia npoaneHust KOPOTKOro psiaa HaOMIOJEHUM MO HcciaeayeMo peke, IpU aHaJTUTHYECKOM
METO/Ie, MOICYUTHIBACTCS KOA(POUIMEHT KOPPEISIUU U MTapaMeTphbl ypaBHEHUs perpeccuu (Tadmim-
na 1.4). Mcnonb3yercst ABa MeToJa HMPOAJICHMS: aHAJUTUYECKUH (II0 YPaBHEHUIO PETpeccHH) U
rpaduueckuii (mo rpaduky cBs3u).

Tabnuya 1.4 Onpedenenue ko3¢ puyuenma Koppenayuu u napamempos ypaeHeHus pecpeccuu.

Pacxonbel BOJIEL,
Ne I'oxbr M/c Ay =y, = yAX=X, —% Ay‘ AXL A 'Ayx
- Q(Y) [Qa(
1 2 3 4 5 6 7 8 9
1 1947 0,90 323 -0,42 7,00 0,180 49,000 -2,966
2 1948 1,06 279 -0,26 -37,0 0,070 1369,000 9,756
3 1949 1,13 256 -0,19 -60,0 0,038 3600,000 | 11,621
17 1963 1,16 209 -0,16 -107 0,027 | 11449,000 | 17,514
18 1964 0,90 187 -0,42 -129 0,180 [ 16641,000 | 54,655
19 1965 1,23 263 -0,09 -53,0 0,009 2809,000 4,965
Cymma 25,08 6004 0,00 0,00 4,317 | 133465,79 | 585,953
Cpennee 1,32 316

OrnpenensroTcst CpeTHUE KBAPATHUECKUE OTKIOHEHHUS PSIOB:

Oy = M:\/&m = 86,11; (1.6)
| Th-1 18

oy = ,/;(yi:;)ﬁ = 4,317 = 0,49 . (1.7)
n-1 18

Koapduument Koppemlufm
R=2 (yi =y) - (X=X )] = 585,953 =0,772 . (1.8)
VSad -y o V13346579 - 4317
BeposiTHast ommbOka ko3 uIrenTa Koppeisiinuu
_ D4

1-0772*
vn J 19

HauGonee BeposiTHOe 3Ha4YeHHE KodddunmenTa koppensiuun R = 0,772 + 0,062 .

Ep = 0,674 - = +0,674 - = +0,062 . (1.9)



Koadduuuent perpeccun, mpeacTapiasSIONIMNA TAHTCHC yIJla HAKJIOHA JJMHUU CBSI3U K OCH a0c-
IIUCC, onpeensercs mo Gpopmyse
K, =R ZY=0772- 2% _ 00044 (1.10)
): O x 86,11
YpaBHEHHE NPSIMOI PETPECCUU

(Q—Qﬁ=Ky/- (Qu -0 );
(Q - 1,32) = 0,0044 - (Qu - 316);
Q=0,0044 - Qp - 0,07. (1.12)
JUist IpOBEepKY MPaBUIIBHOCTHU pacdeTa CTPOUTCS MPsMasi IO yPaBHEHUIO IPSIMOM PErpeccHi.

(pucynox 1.1).
[Tpu npoanenun psaga rpauueckuM METOI0M CTPOUTCS rpaduk CBs3H, 1Mo Tadbnune 1.4, pac-

XO0JIOB UCCIIEAYEeMOM PEKU € pacxojaMu pekr-aHasora (pucyHok 1.1).

Qi ,M3/c

2,5

2,0 ///
, —

2

~.Haua - c. ['opoBigst

\

=
d 3
Qa, M /c

0,0 100 200 300 400 500 600
p. 3anannasa JIsuna - r. Ilomomnk
Pucynox 1. 1 I'paghuxu céazu cpeonux 20006bix pacxo0os 600vl p.3anaonas /leuna-e.Ilonoyx
u p.Haua-c.I'oposyuwl: 1 — epaguueckuii memoo, 2 — anaiumudeckuii Memaoo.

[IpuBenenre MCXOAHOTO pPsifia K JIUTEIHHOMY TEPHOAY HAOIIOACHUS OCYIIECTBIISIETCS IO
JIBYM MeTo/aM: rpapuueckoMy — 3HaYeHHS PAcXOI0B BOJBI CHUMAIOTCS IO TpaduKy, C UCIOIB30-
BaHMEM PACXOJI0B PEKM-aHAJIOra; AaHATUTUYECKOMY — 3HAYEHHUSI PACXOJ0B BOJIbI ONPENENAIOTCs 1O
YPaBHEHHIO MPSIMON PErpeccry, ¢ UCTIONIB30BaHUEM PACXOI0B PEKH-aHAIOTa. Pe3ybTaThl CBOIATCS
1 tabnuiy 1.5. I1pu a3ToM B rpadsr 3 u 4 Tabnuisr 1.5 nepenuckiBaroTCst HAOIIOICHHBIE 3HAYEHNS, a

BOCCTAaHOBJICHHbIE 3HAYEHUS PACXOJIOB, 110 IBYM METOJaM, OepyTcsi B CKOOKH.
CornacHo CHull 2.01.14-83 cucremaTnueckoe NnpeyMeHblIeHHe KOd(pGUIMEHTa BapUaluu

UCKJTIOYAeTCs IyTEM JOIOJIHATEIHHOTO pacdera MoroAndHbIX 3HaueHui Q; (rpada 6 tabmuisr 1.5)
o ¢popmye

Q=(a-q)rR+ q ., (1.12)
n n
rae Qi — HOTOJUYHBIC 3HAYCHUA CPEAHEIO roaoBOro pacxojga, paCCHMTaHHBIC 11O YPABHCHHUIO PEr-

peccun; Qn — HOpMa roJJOBOTO CTOKA JIJIsl UCCIIEAYEMOI peKU, BEIUMCIICHHAS 3a IEPHO]] COBMECT-
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HBIX HaOJIOJICHUI C peKoi-aHaIoroM (B paccMaTpruBaeMoM mpumepe n'=19); R — koaddurment

KOPPEISLIUHL.

Hanpumep, 1i1s BocctaHOBiIE€HHOTO 3HaUeHUs 3a 1979 rog umeem:

Q =(Qi-9 )R+Q =(1.07-132)/0,772+ 132 =100’ (1.13)
Tabauya 1.5 Boccmanosnenusvie u Habarooaemvle pacxoovl 800bl
3 Q, M3/C Q, M3/C Q, M3/C
No o Toxsr Qun/C (IpHHsTHIE K
(o rpaduky) | (O ypaBHEHUIO) pacaeTy
1 2 3 4 5 6
1 1947 323 0,90 0,90 0,90
2 1948 279 1,06 1,06 1,06
3 1949 256 1,13 1,13 1,13
33 1979 259 (1,00) (1,07) (1,00)
34 1980 305 (1,30) (1,27) (1,25)
35 1981 305 (1,30) (1,27) (1,25)
Cpennee 294 1,27 1,22 1,19

Jlis nanbHEHIINX pacyeToB MPUHUMACTCSI TUAPOIIOTHUSCKUAN PSIJT pacXxoloB U3 rpadsl 6 Tad-

e 3
el 1.5. Hopma croka mpu aToM coctaBut Q = 1,19 m™/c. CpenHss kBaapaTHueckas ommnoKa

2 o =0,085.

Taxum 0Opa3oM HOpMa CTOKa ¢ yueToM mpoaieHus psaa p.Haua-c.I'opoBiisl paBHa

Q= 1,19 0,085



ITPAKTUYECKASA PABOTA Ne2

Tema: OnpeneneHre CTAaTUCTUYICCKUX MTApaMETPOB BApUAIIMOHHOTO CTOKOBOTO psifa. [loctpoe-
HHUE TEOPETUYECCKON KPUBOI 00€CIIEUEHHOCTH I'OJJOBOTO CTOKA.
Hean padorei: 1) Onpenenuts CTATUCTUYECCKHUE TApaMETPhl BAPUAIHOHHOTO CTOKOBOTO Psijia
Pa3IMYHBIMH METOJAMH.
2 [TocTpouTh SMIUPHUECKYIO M TEOPETUUCCKUE KPUBBIC 00ECTICYCHHOCTH.
2 Haiitu BeNM4rHYy roJJOBOTO CTOKA 3a/IaHHON BEPOSITHOCTH
MPEBBIIMICHHS (00ECTICYEHHOCTH).

KpaTlme CBE€ICHUSA U3 TEOPUHN

[Ipu BOIOX0351WCTBEHHOM HCITOJIb30BAHUHM PEKH HEOOXOIUMO 3HATh HE TOJBKO CPEIHIOIO BE-
JUYKUHY (HOPMY CTOKAa), HO U CTOK Pa3JIMYHOW BEPOSITHOCTH MpEBbIMICHHs (00€CIIEYeHHOCTH), T.€.
BO3MOYKHBIE €0 KOJieOaHMsI Ha BECh 3aIlJTAHUPOBAHHBIN MEPUOJ CITY>KOBI COOPYKEHUS.

Jlnst ompeneneHusi TOJOBOTO CTOKA Pa3UYHOM BEPOATHOCTH MPEBBIMICHUS HCIOJIb3YIOTCS
KPUBBIC pacrpeesieHus Wik 00eCIeYeHHOCTH . B o0mieM cirydae, eciim paccMaTpuBaTh U3MEHSIO-
HIuiics (BaprallmOHHbBIN) CTOKOBBIN psJl, BUJ KPUBOM 00€CIIEUEHHOCTH 3aBUCHUT OT CJICIYIOLINX
CTATHCTUYECKHMX [TAPAMETPOB psjia: CpeaHel apu)METHUECKOM BEIMYHMHBI psaa (HOpMbI cToka Q ),

k03¢ punmenta Bapuanuu (Cy) u kospdunuenra acummerpun (Cs).

Kosgppuyuenm sapuayuu (n3menunBoctn) (Cy) — Oe3pa3MepHblii CTATUCTUYCCKHUNA TapaMeTp,
XapaKTEPU3YIOIIUH U3MEHUUBOCTh THIPOMETEOPOJIOTHUECKOM BETMUNHBI OTHOCUTEIIBHO €€ CPeIHe-
r'O 3HAYCHUSI.

Koagppuyuenm acummempuu (Cs ) — 6e3pa3MepHbIi CTATHCTHUYCCKUI TTapaMeTp, XapaKTepu-
3YIONUI CTeNeHh HECHMMETPHUYHOCTH PACIpPECIICHUs] psa pacCMaTPUBAEMOM THIPOMETEOPOIIO-
TUYECKON BEIMYNHBI OTHOCUTEIIBHO €€ CPETHEr0 3HAYCHHUSI.

JlJig TOCTpOCHUS SMITUPUUYECKUX (MO TAHHBIM HAOIIO/IEHUI) KPUBBIX 00€CIIEYeHHOCTH HE00-
XOJJIMO OTIPEICTUTH 00ECIIEYeHHOCTh KaKIOTO YIeHA CTOKOBOTO psijia. Edicec00Has 6eposimHOChb
npesvlutenus: (obecneweHnocms) pacxooa 600wl (P,%) — 5T0 BEpOSTHOCTH MOSIBIICHUS pacxo/1a paB-
HOT'O WJTH TPEBBIIIAOIIETO 3aJJaHHOe 3HaueHue. Onpenensercs no Gopmymne

p=—T".100, %, (2.1)
n+1
rJiec M — MOPSIKOBBIN HOMEpP WICHOB pPsiJia COOTBETCTBYIOMIEH THIPOJOTUICCKON XapaKTePUCTHKH,
pacroIOKEeHHOW B YOBIBAIOIEM MOpsIKe; N — o0Ilee Yucio 4wieHoB psana. Yem Oonblie BEposT-
HOCTbH TIPEBBIIICHMS, TEM MEHbBIIIC 3HAYCHUE THAPOMETEOPOIOTHUSCKON XapaKTEPUCTUKH U HA000-
pOT.

OT 00ecreueHHOCTH MOYKHO TEPEeUTH K seposimuoi nosmopsemocmu 6 200ax (N) pacxoza

PaBHOTO HJIM TIPEBBIIIAOIIETO 33 JAHHBIA, UCTIONB3YS CIEAYIONHe (OPMYIIBL:

npu P<50% N = 100 - (2.2)
P
100

npu P250% N = 100-P . (2.3)

Ecmn mo dopmysne (2.1) BEIUUCTUTE 00ECTIEYEHHOCTh BCEX YJIECHOB Psa, PACTON0KECHHBIX B
yOBIBAIOIIEM MOPSAIKE, MOXKHO TIO TIOJYYCHHBIM 3HAUEHUSIM O00ECTIEUEHHOCTH M COOTBETCTBYIOIIUM
UM 3HAYEHHUSM PACXOJIOB BOIBI MOCTPOUTH SMITMPHUECKYIO KPUBYIO obecredeHHOCTH. OqHaKo, U3-
3a OTCYTCTBHUS JUTUTEIBHBIX PSJIOB HAOIIOICHNM, TaKasi KpUBasi HE MO3BOJISIET OMPEICIIUTh PACX OB
BOIBI penkoii moBTopsiemocty (1 paz B 100, 500, 1000 neT). DMmupuyeckyro KpUBYIO HEOOXOIUMO
9KCTPANOINPOBaTh B BEPXHEH M HUKHEHW YacTsAX 3Ha4eHHH oOecriedeHHocTH. [l 3TO¥ 1enu uc-
NOJIB3YIOTCS  meopemuyeckue  Kpugsble  pacnpeoeieHus.  TPeXIapaMeTpHyecKoro ramma-
pacnpenenenus u pacnpenenenue [Iupcona II Tuma.
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Jlnisi OCTPOCHHS TEOPETUYECKUX KPUBBIX HEOOXOAMMO BBIYHCIUTH KOA(HUIMEHT BapHaIlH

(Cy) u acummerpun (Cs) Mo KOTOPBIM PaCCYUTBHIBAIOTCS OPANHATHI TEOPETHYCCKUX KPHBBIX.

[Tpyn HaMMUUM JIMTENBHBIX PSIOB JAHHBIX OJHOPOAHBIX THAPOMETPHYECKUX HAOIIOACHUM
CHull 2.01.14-83 npenycMaTpuBaeT CISAYIOIIUE METO/IBI OTPEICICHUS ITUX KO (PUIIMEHTOB:
Memoo Hauboabue2o0 NPasoonodooUs, Memoo MOMeHmos, epaghoananumuveckuit memoo I A.
Anexceesa.

Xo/ BbINOJHEHUsSI PadoThI

Memoo naubonvuiezo npasoonoooousn

[MpumeHsieTcs pu J1000i U3MEHYMBOCTH CTOKA. 3HAYEHHsI r0JJ0BOro pacxonaa Bojsl (Qj) pac-
MOJIATalOTCSl B YOBIBAIOIIEM TOPSAKE, W OMPEICISSTCS IMITMPUYECKas €KErogHas BEpOSTHOCTh

npesbileHus 1o ¢popmyie (2.1). PaccuntsiBatorcst MogynbHbie Kodbduuumentsl (Kj), a Taxoke (1gkj)
u npousBenenus (Kj -1gkj). PesynbraTsl pacyeToB 3amuichBaloTCs B TaduIy 2.1.

Tabnuya 2.1 Ilapamempuvl kpueoti pacnpedenenus 20006020 pacxooa 600wl (Qf), paccuumanHuvle
MemoooM HAuboIbULe20 NPasoonooooUs.

Newnena | o) Q. Qe | po | k= | gk, | Kkelgk
psiza M/C M/C Q i !

1 2 3 4 5 6 7 8
1 1947 0,90 2,63 2,78 2,21 0,344 0,760
2 1948 1,06 1,84 5,56 1,55 0,190 0,295
3 1949 1,13 1,82 8,33 1,53 0,185 0,283
33 1979 1,00 0,72 91,67 0,61 -0,215 -0,131
34 1980 1,25 0,65 94,44 0,55 -0,260 -0,143
35 1981 1,25 0,62 97,22 0,52 -0,284 -0,148

Cymma 41,80 35,12 -0,808 0,927

Cpennee 1,19

[To manHbIM Tabmuuel 2.1 Ha KIETYATKY BEPOSTHOCTU (PUCYHOK 2.1) HaHOCATCA 3MIUpHUYE-
ckue Touku (rpadsl 4 (6) u 5 Tabaunel 2.1), U CTPOUTCS CriaXeHHAas IMIMpUYecKas KpuBas o0ec-
MEYEHHOCTH.

Omnpenensiercs cpejHee MHOTOJIETHEE 3HAYCHHUE PACXOAA BOJIBI

Q = = 35 —119M/C (2.4)
3aTeM BbIYMCIsIIOTCs cymmbl ) 1g kj = 0,808 Z ki - lgkj = 0,927 , nns BerYMCIEHUS CTATHCTUK A U

i=1

A3, KOTOpbIE PACCYUTHIBAIOTCS MO (POPMYITaM

 Ig k Sk -lgk
A =i i ==0808 =—0024: A =iz i =0927 =027, (2.5)
2 n-1 34 ' n-1 34

ITo crmenuanbHbiM HOMOrpammam (mpuiaoxenue E) [2], B COOTBETCTBHM C BbIYMCICHHBIMH
cratuctukamu (A2) u (Ag), ONpeeNACTCs KOB(l)(l)I/ILII/IeHT Bapuanuu Cy=0,36, otHomenue Cg/Cy=4,0.

Hanee, mo stum napametpam u Q = 1,19u /C cormacHo Tabsmne XK.1 [2], BBIYUCIAIOTCS OpAMHATHI
KPUBOM TpexmapaMeTpruuecKoro raMMa-pacipe/ieieHus: U 3aHoCATCs B TabauIry 2.2.



[Tpu monananuu TOYKH nepeceucHus: 3HadeHu (A2) u (A3) BHE HOMOTpPaMMBbI, HCIIOJIB3YIOT
b 3HaYeHue (A2), IpUHYIUTEIBHO OMycKaeTcs 3To 3HaueHune Ha KpuByro Cs=2Cy (s benapy-
CH), ¥ Ha IlepeceueHny HaxoauTcs 3HadeHue Cy.

Tabauya 2.2 Opounamvi aHATUMUYECKOU KPUBOU MPEXNAPAMEMPULECKO20 eAMMA-PACHpedeNeHUs.

P, % 0,01| 0,1 1 5 10 25 50 75 95 99 99,9
Kp 3,93] 2,99 | 2,16 (167 | 1,46 | 1,18 | 0,93 [ 0,75 | 0,56 | 0,46 | 0,37

3
Qp, M /c 4,68 3,56 | 2571199 174|140 (1,11 (0,89 | 0,66 | 0,54 | 0,44

[To nanHbIM TaOIHMIBI 2.2 CTPOUTCS aHAIUTUYECKAsT KPUBAsl PACHPEICICHUs, U JIEIaeTCsl BbI-
BOJl O COOTBETCTBUHU MOCTPOCHHOM TEOPETUYECKON KPUBOH € SMIMPUUYECKUMHU TOUKAMU (KPUBOIH).
[Ipu ycnoBuu npueMIIEMOCTH COIVIACOBAHMS SMIIMPUYECKOM U TEOPETHUYECKOM KPUBBIX paclpene-
JICHUS OIPEIEIISIOTCS NCKOMBIE 3HaYEHHS PaCXOA0B BOJbI FOJOBOIO CTOKA 3alaHHOM BEPOATHOCTH
npeBbIIEHUS] (PUCYHOK 2.1).

OmnpenensroTcst CpeHIE KBAIPATHUECKUE OMMOKH HOPMBI TOJ0BOTO CTOKA M KOX(HIIMEHTa
Bapuanuu 0e3 ydyera aBTOKoppeﬂﬂHHE 1o ¢popmynam

U,00
O_ =4 v 100=% " - 100= £6,09% (2.6)
° V35
3 ‘/ 3
O =4 100=% 1100 = #11,70% . 2.7)
" Vo grod 2 .35 (3 +036,)

[Tosrydennas ommoOKa a1t HopMbl cToka 6,09%<10% He MPOTHBOPEUUT YCIOBHIO.

Memoo momenmos

MeTOI[ MOMCHTOB ABJIACTCA BCIIOMOI'aTCJIBHBIM METOAOM. HpI/IMeHﬂeTCﬂ pru U3MCHYMBOCTHU

rogoBoro ctoka Cy < 0,50. PacueT craTucTHYeCKHX MapaMeTpOB MPOU3BOINM B TIOPSIKE, YKa3aH-
HOM B Ta0ymie 2.3.

Tabnuya 2.3 Tlapamempul Kpugoil pacnpedeneHusi 20006020 pacxoda 800bl, PACCHUMAHHbIE MEemO-
0OM MOMEHMO8

No unena Ton Qi Qi yous P, % Ki kj-1 (ki-l)2 (ki-l)3
psiia
1 2 3 4 5 6 7 8 9
1 1947 0,90 2,63 2,78 2,21 1,21 1,464 1,772
2 1948 1,06 1,84 5,56 1,55 0,55 0,303 0,166
3 1949 1,13 1,82 8,33 1,53 0,53 0,281 0,149
33 1979 1,00 0,72 91,67 0,61 -0,41 0,168 -0,069
34 1980 1,25 0,65 94,44 0,55 -0,45 0,203 -0,091
35 1981 1,25 0,62 97,22 0,52 -0,48 0,230 -0,111
Cymma 41,80 35,12 4,368 1,845
ITo pesynpratam  pacueToB (Tabmuma 2.3) ONPENeNsoTCS CYMMBI: 325 (kj - 1) =4,368 ,

5 (k-1

i=1

~

= 1,845 ; BEIUHCISIIOTCS CMeTeHHbIe 3HaueHuUs Kodddurmentos Bapuanuu (Cy ), acum-

metpuu (Cs ) u cpenHue KBagpaTnuecKue OmuoKe Mo Gopmyiam
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~ ( Ki - 1)2
Cv =\ n-1 =V4,368 /(35-1)=0,36; (2.8)

- n-3(k-1)? 351,845
Cs =Ci-(n-1)-(n-2) =036°-34-33 =1,16; (2.9)
\Y
~ ~ 116
(2 R
s/ Cy =0,36 =3,0. (2.10)
Ecimm IMOJIY4€CHHOC€ COOTHOLICHUEC - - Cs/ Cy Menee 2,0, TO JUIsl NATbHEHIIMX PACYETOB TIPHHU-
maetcs —Cs/ Cy  =2,0. _
C U,0u
o_ =+ v_100=% ' .100 = +6,09% 2.11)

° V35

o 3 3
o =4 on.3+C,3 100=+\ 2.35.(3+0,36? )- 100 = £11,70% . (2.12)

OTHOcUTEeNbHAS CPENHSS KBaJpaTHYecKas OIMMOKa HOPMBI TOJIOBOTO pacxoaa BOIBI
6,09%<10% (poa0JDKUTEILHOCTD Ieproia N=35 rojia) CYMTACTCS TOCTATOYHOM.

Pacuetnpie HecmerneHHble 3HaueHus kodddurmenros (Cy) u (Cs) mns OGHHOMHAIBHOTO
pacnpeeieH|sl METOIOM MOMEHTOB onpeAestoTes mo [2], rae ko3dhduiuenTs! a-ag U b1-bg HalineHsl

o tabnunam 4.1 u 4.2 [2] s cootHomenusi Cs/Cy=3 u koaddunnenTa aBTOKOppEISInH
r(1)=0:

a ~ a ~
C =a +—% +a +— .C +a +— .l =
v 1N s N v 5 N v
0,69 434 6 7 2
=0 + e— + 0,98 = — 0,36 + 0,01+ -0,36 =035; (2.13)
35 35 35
b b -~ b ~
C =b +——+ b +—— .C +b + — .C*“=
S 1 N 3 N s I s
2,00 5,09 8,10 2
=003+ —_— +092- .16 +003 Am—— 116 =135 (2.14)
35 35 35

ITo necmenennsmM napamerpam Cy=0,35, Cs=1,35u 0 =1,/ 9M3/C BBIUNCIISIOTCS OpAMHATHI
OuHOMUaIBHON KpUBOM pacnpeznenenus (Tadnuna 2.4) no tadbauue K.1 [2].

[To nanHbIM TaOUIB!l 2.4 Ha KJIETYATKE BEPOSTHOCTU CTPOUTCS aHAIUTHYECKas KpuBas Ou-
HOMHUAJIBHOTO pacipeiesieHus MOIyJe TOJI0BOTO cToKa (pUCYHOK 2.1), ¢ KOTOPOl CHUMAIOTCS HC-
KOMBIE€ 3HaYEHHs I0JIOBOTO CTOKA 33JaHHON BEPOSATHOCTU INPEBBILIEHUS. AHATU3UPYETCS] COOTBET-
CTBHE ITIOCTPOCHHON TEOPETUYECKON KPUBOW IMITUPUIECKOM.

Tabruya 2.4 Opounamel anarumuyeckoll Kpugol OUHOMUATbHO2O0 PACHPEOeleHUsl 20008020 CIOKA
(01 Memooa MOMeHmos)

P, % 0,01f 0,1 1 5 10 25 50 75 95 99 1999
Op 6,76 5,02 | 3,24 | 1,94 | 1,34 | 0,50 [-0,21]-0,73|-1,19 [-1,35|-1,44
Kp=0pCy+1 3,3712,76 [ 2,13 | 1,68 | 1,47 [ 1,18 [ 0,93 | 0,74 | 0,58 | 0,53 | 0,50

- 3
Qp=KpQ,™m /c 4,01(3,28 253 200 |175|1,40 |111 0,88 | 0,69 | 0,63 | 0,60
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I'pagpoananumuueckuii memoo (memoo keanmunen Anexceeea)

J1s monmy4yeHus: OLICHOK IapaMeTpOB aHAIMTUYECKOW KPUBOW pPACIIPENENICHMS, 110 CIVIaKEH-
HOM 3MIIMPHUUYECKON KPUBOM pacipenenaeHus (KjeT4aTka BEPOSITHOCTH), IOCTPOCHHOM C HUCII0JIb30-
BaHUEM JaHHBbIX TaOmuipbl 2.1 (rpadsl 4;5), onpenensioTcs ee OpAWHATHI, T.€. CPEJHUE T'OJIOBBIC
pacxojsl BOJABI ¢ BeposaTHOCTHIO mpeBbienus (P), pasuoii 5, 50, 95%. Pe3ynbTaThl BEIYMCICHHIMA
3aHOCATCS B TaOmmIy 2.5.

Tabnuya 2.5 Ilapamempuvl Kpusotl pacnpedeneHus 20008020 CMOKA, pACCYUMAHHblE 2padoanaii-
MUYeCKUM Memooom

3
Pacxo/et BOJBI B M /C
Qs% Qs0% Qos% S Cs Ds9%-Das5% g D50% 0 D50y Cv

2,00 1,13 0,64 0,279 1,00 3,20 0,43| -0,16 -0,069 0,36

Omnpeznenenne nmapameTpoB OMHOMHUAIBHOW KPUBOW 00ECTIEYEHHOCTH TpadOaHATUTHICCKUM
METOJIOM (METO/OM KBaHTWJIEH AJiekceeBa) HEOOXOAMMO HadaTh C pacueTa Kod(pQHUIHEHTa CKO-
mieHHocTH (S) o Gopmyie

-y
G= 5% % sw =2,00+064-2-113 =279 (2.15)
v 'V
5%  95% 2,00 - 0,64
5 ucronb3oBanueM kod(p¢uimenta ckomennoctu (S), mo tabmure K.1 [2] ompenensiercss Ko-

s dunnent acummerpun (Cs), pa3HOCTb HOPMUPOBAHHBIX OTKIOHCHUH (P50,-Do504) U HOPMHUPOBAH-
HOe OTKJIOHeHHe (Dsgy). [Jlanee paccuMThIBacTCsl CpefHee KBaJpaTHYeCKoe OTKIOHeHHe (0), Hopma
rooBoro pacxona Bojsl (Q ) u koaddurent Bapuarmu (Cy) 1o Gopmynam:

o=_% 0 =200-064 =043; (2.16)

@ - 320
Q  =Qs00- D500 -0 = 1,13-(-0,16 -0,43)=1,20n°Ic; (2.17)
Cy=0/Q =043 /1,20=0,36 . (2.18)

Bechk X011 BEIYHCIICHHS OIICHOK TTApaMETPOB aHATTUTHYECKONH KPUBOKM pacmpesesieHus rpadoa-
HaJIUTUYECKUM METOJIOM OTpakeH B Tabmurie 2.5.

Io mapamerpam Q = 1,20 MS/C, Cv =0,36, Cs =1,00 pacCUNTHIBAIOTCS OPJIMHATHI aHATTUTHYE-

CKOW KPUBOM 00ECTIEYEHHOCTH OMHOMMAJILHOTO paclpeieieHus cToka (Tabnuma 2.6), KoTopbie Ha-
HOCATCA Ha KJIICTYATKY BEPOATHOCTHU.

Tabruya 2.6 Opounamel anaiumuyecKkol Kpugot OUHOMUATILHO20 PACHPeOeNeHUsl 20008020 CHOKA

(Ons epaghoananumuueckoeo memooa)

P, % 0,01 0,1 | 1,0 | 50 | 10 25 50 75 95 99 1999
®p 5,96 4,53 302|188 ]134|055(-0,16]-0,73(-1,32 [-1,59 |-1,79
Kp=0pCy+1 3,151 2,63 [ 2,09 [ 168|148 | 1,20 {094 |0,74 [ 0,52 | 0,43 | 0,36

- 3
Qp=KpQ,Mm /c 3,78(3,16 | 2,51 | 2,02 | 1,78 | 1,44 | 1,13 [ 0,89 [ 0,62 | 0,52 | 0,43

OmnpenensroTcs cpeAHIE KBaAPATHIECKHE OIUOKA HOPMBI TOJIOBOTO CTOKA M K03 duirenta
BapHaluu 6e3 yueTa aBTOKOPPESIIUY s rpagoaHaTuTHYECKOTO METOA.
v

0
Oo_=+_v_-100=% -100 = +6,04% ; (2.19)

° n vV 35
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O cv

3

, 10
2n -(3+C)

3
+
235 (3+0,36;

\/—

) -100 =+11,70% .

J

(2.20)
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7,14

5,95

4,76

3,57

2,38

1,79

1,19

0,83

0,60

0,36

0,24

0,12

0,01

el

13

Q,M/c K K
A

ObecnedeHHOCTb B IPOLEH TAX

Pucynox 2.1 Kpuevie pacnpedenenus 20006020 cmoka p.Haua-c.I oposyul..

7.0 7.0
Teoperuyeckue KpuBbIE,
- o 6,0 IOCTPOEHHBIE 110 METOAY:
HauOoIbLIEro
- 3.0 30 [paBIoNoa06us
= MOMEHTOB
- 4.0 4.0
= = pa)OaHATUTHIECCKOMY
L 3.0 LN - 3,0 ® OMIMPHYECKHE TOUKH
L]
— -
A 0
3 .
K 15
by A
Ry & 1.0
0.% 0.9
0.8 0.8
- 0,7 0.7
6 - - e 0.6
- 5
0, ﬂ 0,5
4 04
L 03 0.3
- 02 0,2
LA a1
0,05 N 0,05
0,02 0,02
- 001 0.01
0,005 0.005
(1,002 0,002
0,001 0.001
0,01 0,1 1 5 10 20 30 40 s 60 70 80 N} 95 99 999 99,99




BouiBon. Ha kiemuamxe éeposmuocmu uono (pucynox 2.1), umo naunyuuiee coomseemcemeue
MOYeK IMNUPUYECKUX U MeOPeMULeCKUX KPUBLIX HADII00aemcsl y KPUBOL mpexnapamempuieckoco
eamma-pacnpeoenernus npu Cv=0,36 u Cs=4Cv. Ilosmomy onpedensem pacxoo 3adanuoi obecne-
YEHHOCMU NO MeoPemudecKoll KpUugo, NOCMPOEeHHOU no Memood)y HauboIbuLe20 npasoonoodoous
Qg% = 0, 743 / ¢ . B xavecmse pacuemuoll 8bl0Upaemcs meopemuyeckas Kpueas, Komopas onudice
8cex npoxooum 603je IMAUPULECKUX moyeK. B 0anHom npumepe — 3mo meopemuueckas Kpueas,
NOCMPOEHHASE NO Memo0dy HaUbOIbUE20 NPABOONO00OUS.
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INPAKTUYECKAS PABOTA Ne3
Tema: Pacuer BHYTpUTOJOBOTO pacrpeaeseHus CTOKA.
Heab padotbl: Paccuntath BHYTPUTO0BOE paclpeielieHUe CTOKa METOJOM PEAIbHOTO TO/a.

KpaTlme CBE€ICHUS U3 TEOPUHN

Jlyis pacdera BHYTPUTOJJOBOTO CTOKA BOJIBI MPH HAIMYMH JAHHBIX THAPOMETPUICCKIX HAOIIO-
JeHul 3a mepuoa He MeHee 15 et npumenstotcs corinacHo CHull 2.01.14-83 cienyromme METOIbI:
— pacnpe/iesIeHusl CTOKa M0 aHAJIOTHH C paclpe/IesIEHUEM PeaibHOTO roja;

— KOMIIOHOBKH CE30HOB.

BryTpuromoBoe pacnpeneneHue CTOKa CICAyeT PacCUMTHIBATH IO BOJIOXO3SHCTBEHHBIM TO-
JlaM, Ha4MHasi ¢ MHOTOBOJIHOTO C€30HA. [ paHUIIbI CE30HOB Ha3HAYAIOTCS €AMHBIMHU JJIS BCEX JIET C
OKpYTJICHHEM 10 Mecsia. Jlenenue rojia Ha MEepUuoabl U CE30HBI MPOU3BOAUTCS B 3aBUCUMOCTH OT
npeo0IaJaroero Buaa UCIOIb30BaHus CTOKA. lleproa roga M ce30H, B KOTOPHIX €CTECTBEHHBIN

CTOK MOKCT JJUMHUTHPOBATH BO[[OHOTp€6JICHI/IC, MMPUHHUMAIOTCS 3a JJUMUTUPYIOIIUC IICPHUOA U CEC30H

(puc. 3.1).
W) My/C
Hemumutupyrommit

5 epHO.T JIMMHUTHPYIOLTHI TEPHOJ

Henumutupyrowmuit

JInmMuTUpyromuii ce30H
PYIOHL CE30H

S~ o~

| | | | | | | ! MCCHI_I
i v v Vi VII VI IX X Xl XIll I 1

Pucynok 3.1 Cpeonuii muoconemnuii cuopozpagh cmoxa.

Xo/ BbINOJTHEHHUsI Pa00ThI

Jlig pacdera BHYTPHUIOJOBOTO paclpeiesieHUusl CTOKa MPUMEHSIEM Memoo pedaibHO20 200d.
CyTh MeTO/a — BBIACIUTE U3 Psja JIET BOJOXO3SIMCTBEHHBIN To/1 HanOoee OIU3KUI K 3aJaHHOM Be-
POSITHOCTH MPEBBILIIEHUSI KaK 3a FOJ TaK U 3a JUMHUTUPYIOIIUNA nepuos (ce30H). 3aTeM, 3Has Mpo-
IIEHTHOE paclpeie]IeHue MECIUYHBIX PacX0J0B BHYTPU 3TOTO PEaJbHOTO T'0/1a, 10 aHAJOTUH BBITION -
HUTh BHYTPUTO/I0BOE pacipeeieHne AJis 3aJaHHOTO roJia.

[Ipexne Bcero, ycTaHABIMBAETCSl HAYAJIO U KOHELl CE30HOB, TUMUTUPYIOIIUI IEPUOJT U CE30H.
[Ipoananu3upoBaB X04 U3MEHEHHs CPEIHUX MECSUYHBIX PACXOAOB, BUIUM, YTO BECHA OXBATHIBAECT
Mai-MapT (MHOTOBOJHBIN Ce30H). JIeTo-OceHb BKIIIOYACT HWIOHB-HOSIOph, a 3UMa — JeKaOpb-
deBpaib. [Tockonpky mpoekTUpyeMoe Bogoxpanuuiie Ha p.Haua-c.['opoBibl npenHasHaveHO AJis
1eNel THIPOIHEPTETUKU M BOJOCHA0KEHHUS, TO JIUMUTHUPYIOLUM CE30HOM OyneT 3uMa, a JTUMHTH-
PpyrOmyM nepuogomM — M&HOBOI[HBI?I nepuon, BKJIIO‘{aIOH_[I/Iﬁ ABa CC30HaA: JICTO-OCCHb U 3UMY.
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Tabauya 3.1 Cymmul cpedHux mecsaunvlx pacxooos p.Haua - c.I'oposyvl 3a ce30Hbl U 200, MS/C.

Bonoxo3siicTBeHHBIN
rox Becna (I1I-V) | Jlero-ocens (VI-XI) 3uma (XII-11) CymmMa (3a ron)
1 2 3 4 5
1947-1948 7,97 1,46 3,56 12,59
1948-1949 7,29 1,99 1,33 10,61
1949-1950 8,92 2,76 2,21 13,89
1962-1963 13,36 14,45 3,87 31,68
1963-1964 9,54 2,38 1,50 13,42
1964-1965 8,04 1,34 1,88 11,26

Jiist BBIOOpa peasibHBIX JIET CO CTOKOM 3a TOJ M CE30HBI, OJM3KUM K pacueTHOW (B Hamiem
ciydae 90%) obecrneueHHOCTH cocTaBisgercs Tabnuua 3.1, B KOTOPYIO 3alMCBHIBAIOTCS CYMMBI
CPEIHUX MECSUHBIX PAcX0JI0B BOJBI 32 BCE CE30HBI U TOJ (BOJOXO3SNUCTBEHHBIN, T.€. HAUMHAIOIIHIA-
Cs ¢ MapTa TEKYIIEro roja M 3aKaHYMBAIOIIUKCS B ()eBpalie CICAYIONero), u Tabmumy 3.2, Kyaa
BBIITHUCBIBAIOTCA CYMMBbI CPCAHUX MCCAYHBIX PaCXOA0B BOJbI 3a I'OJd U JII/IMI/ITI/IpyIOHII/II\/JI nepuon (CC-
30HBI) B yObIBaromeM nopsake. B rpady 8 tabmuupl 3.2 3anuceiBaeTcs BbIUKCICHHAS 1O (popmyre
(2.1) smnupuyeckas 00€CIEUEHHOCTb.

Tabnuya 3.2 Cymma cpeOHux mecauHulx pacxo0os p.Haua - c.I'oposysi 3a ce30Hbl U 200 6

yobvi-8aroujem nopsoxe, M3/C.

No Ton Qcp.m. 32 Ton Qcp.m. 32 Ton Qcp.m. 32 P. %
n/n ToJI JIETO-OCCHb 3UMY

1 2 3 4 5 6 7 8

1 | 1962-1963 31,68 1962-1963 14,45 1950-1951 4,64 5,3

2 | 1956-1957 23,28 1952-1953 10,68 1952-1953 4,07 10,5
3 | 1951-1952 20,92 1957-1958 8,21 1960-1961 3,88 15,8
16 | 1961-1962 10,48 1947-1948 1,46 1953-1954 0,85 84,2
17 | 1959-1960 9,94 1964-1965 1,34 1951-1952 0,65 89,5
18 | 1960-1961 9,07 1959-1960 0,57 1959-1960 0,24 94,7

BryTpHromoBoe pacnpeneicHre CTOKa pPealbHOTO Toja MOXET OBITh NMPHUHATO B KAa4eCTBE
pacdeTHOTO0, €CITU BEPOSTHOCTH IMPEBHIIICHUS CTOKA 3a TOJ] ¥ 33 JJUMHUTHPYIOIIHAE MTEPHOJ] U CE30H, a
TaKk)ke€ MUHHUMAJIBHOTO MECSYHOTO pacxoia, OJM3KH MEXIy COOOM W COOTBETCTBYIOT 3aJIaHHOM, TTO
YCIIOBUSAM TIPOSKTUPOBAHHMSI, BEPOSITHOCTH MPEBBIICHUS. AHAIM3UPYS JaHHBIE TaOIHIBI 3.2, Mpu-
XOJIUM K BBIBOAY, YTO HauboJyiee OJU3KUM K OYeHb MaJIoBOHOMY roay siBisiercs 1959-1960 Bojo-
XO3SUCTBEHHBIM TOJ (BbLACNEHHBIH B Tabiuie 3.2), Tak Kak 0OECHeYeHHOCTh T'0JI0BOTO CTOKa
(89,5%), numuTHpyrommx ce30HOB jieTa-ocenu (94,7%) u 3umsbr (94,7%) nambonee OMU3KK K 3a-
nannoi (90%). DTOT roa U MPUHUMAETCS B KAYECTBE PACUETHOTO.

Pacrnipenenenue cToka mo Mecsiram AJisi YCTAaHOBIEHHOTO TaKUM 00pa3oM MaJlOBOJHOTO (peabHOTO
roja) mokaszano B Tabmuie 3.3. Mcnons3ys BHYTPUTOJ0BOE pacmlpe/ielieHue CTOKa pealbHOTO Toja
(tabmuma 3.3), MONMY4YeHO BHYTPUTOJIOBOE pacHpelnesieHne CTOKAa JJIs PacxoJ0oB 3aJaHHOU
obecrieueHHOCTH (Tabauna 3.4).

[TomydeHHOE IO KJIETYAaTKE BEPOATHOCTEH (CM. TpakTuueckas padora Ne2, pucyHok 2.1) 3HaueHue
pacxona 3amanHon obecrieueHHOCTH Qggop = 0, 740° | ¢ , IPEIBAPUTEIHLHO YMHOKHB €ro Ha 12:

0,74 -12 =8, 88M3 / ¢ mpuarmaiot 3a 100%. O6Go3Hauast cTOK 3a MecsI uepe3 X u, Moab3ysCh JTaH-
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8,88 - 31,9
HbIMU Tabmunb! 3.3, momyyaem s [1I (mapra) mecsinia 3HaueHne X = 100 - 2,83 M3/c, KO-

Topoe 3aHocuM B Tabuuiy 3.4. [Ipogomkas pacyeT TakuM 00pa3oM, OTydaroT HEOOXOAUMEIC JTaH-
HBIE I COCTaBJIEHUS Ta0aus! 3.4.

Tabauya 3.3 Buympueooosoe pacnpedenenue cmoka p.Haua — c.I oposywt 3a 1959-1960ze.

Ouens manoBoaHbIi rof (1959-1960)

Mecsusr | I [\ \Y VI | VIL (VI IX X XI | Xl I I
sm/c |37 [503]094 (032008 [0,02 002|004 009|012 ]0,05] 0,06
B % 31,9 | 50,6 | 9,50 | 3,20 | 0,80 | 0,20 | 0,20 | 0,40 { 0,90 | 1,20 | 0,50 | 0,60

Tabauya 3.4 Bnympueooosoe pacnpeoenenue cmoka p.Haua — c.I'oposyvi 3a pacuemuwiii 200.

Ouenb MaaoBoIHBIH 101 (90%)

Mecsust | I \Y \Y VI | VIE [ VI IX X Xl | Xl | I
B % 31,9 [ 50,6 | 9,50 | 3,20 | 0,80 | 0,20 | 0,20 | 0,40 | 0,90 | 1,20 | 0,50 | 0,60
sm/c |283 449 [084]0,28 0,07 ]002002]0,04]008]011 0,04 ]0,05
wmm /vec| 7,34 [11,64 | 2,18 | 0,73 | 0,18 [ 0,05 | 0,05 | 0,10 [ 0,21 | 0,29 | 0,10 | 0,13

ITo nanHBIM TabMIE! 3.4 cTporTcs ruaporpad cTtoka s roaa 90%-Hoi 00eceYeHHOCTH

(pucyHok 3.2).

4,8

44
‘L

m v \% \ VIL - VI IX X Xl Xl | I

MECSIIBI

Pucynox 3.2 I'uopoepagh cmoka p. Haua - c. ['oposywl o151 2o0a 90% obecneuennocmu.
Pe3ynbTarhl THAPOIOTHYECKUX PACcUETOB — BHYTPUTOJIOBOE PACIPEEICHUE CTOKA HMCIIOJNb-
3YIOTCS AJIs1 BOJOXO3SICTBEHHBIX PAaCUETOB.
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INPAKTHYECKAS PABOTA Ne4
Tema: Onpe/eiieHne paCYSTHBIX BEIMYMH MAaKCHMAJIbHBIX PACX0JI0B BOJIbI ITPH HAJTMYHH JIaH-
HBIX HAOJIFOICHUHN.
Heanb padorbi: OnpenenuTh pacueTHBIC BETUYUHBI MAKCHMAIILHBIX PACXOJIOB €KET0THOU BEpO-
STHOCTH MPEBBIIICHUS (00ECIIEYCHHOCTH ) IPU HATMYUH JAaHHBIX HAOFOICHUN.

Kparkue cBegeHusi u3 reopuu

PacueTsl MakcuMaabHBIX PaCXod0B SABJIAIOTCA 00s13aTEIbHBIMA M CUHUTAIOTCS 0I[HOI71 U3 Hau-
0oJiee OTBETCTBEHHBIX 33J]a4 B COCTABE IPOEKTOB IUAPOTEXHUUYECKUX COOPYKEHUN U MEIHOPATHUB-
HBIX CUCTEM.

OT npaBUIBHOTO ONpEAETICHUS MaKCUMaJbHBIX PAacXOA0B BOJIbI U Pa3MEpPOB BOJOIPOIYCK-
HBIX OTBEPCTHIl 3aBUCHUT HE TOJIBKO CTOMMOCTH COOPYXEHHM, HO OecriepeOoifHOCTh u Oe3aBapuii-
HOCTh UX pa0oThl. 3aHWKEHHE MAaKCUMAaJIbHBIX PAacX0/l0B MPUBOIUT K PA3pPYLICHUIO COOPYKEHUH,
3aTOIUICHUIO MPWJIETAOIIUX TEPPUTOPUM, MAaTEpUAIBHOMY yILIepOy U YeJIOBEYECKUM KepTBaM. 3a-
BBIILICHHE MAaKCUMAJIbHBIX PACXOJO0B YBEIMYHMBAET OOLIYI0 CTOMMOCTb COOPYXEHHMS, YTO CHUXKAET
€ro SKOHOMUYECKYIO () PEeKTHBHOCTS.

MakcuManbHble pacXoabl BOJbI 33JaHHBIX 00ECIIEYEeHHOCTEN ONpeAessoTCs 10 TeopeThye-
CKHM KPUBBIM O6CCHC‘ICHHOCTI/I, TaK K€, KaK o0OecrieueHHbIE 3HAYEHHS CpCaAHUX IroaAO0BBIX PACXO0B.

CTaTUCTUYECKUMU napamMeTpamMmn KpHBBIX 00€eCIICYCHHOCTH MaKCUMAJILHBIX Pacxodg0B, Kak U
CpCAHUX I'OJOBBIX PacXoa0B, ABJIAKOTCA CPCAHUC MHOTI'OJICTHHUEC 3HAYCHUA MAKCUMAJIbHBIX PacX010B

Qmax, koapdunment Bapuanuu Cy u xodpdunpent acummerpun Cs. BEIYUCIAIOTCS OHU TEMU Ke
CIoco0amu, 4TO ¥ COOTBETCTBYIOIIHE ITapaMeTphl TOJ0BOr0 cToKa. Onpenensorcs: CpeaHne KBaj-
patuyecKue OMUOKU NapaMeTPOB KPUBBIX 00ECIIEUYEHHOCTH MaKCUMabHBIX PACX00B BOJbl OQmax,
Ocy 1o popmynam 4.4 u 4.5.

PacueTHble 3Ha4YeHUs OTHOIIEHUS KO3(UIMEHTa aCUMMETPHH K KO3 (HUIMEHTY BapHaluu
ClIelyeT MPUHUMATDH KaK CpellHee U3 3HAYCHMIA, YCTAHOBJICHHBIX O JIaHHBIM TPYIIIBI PeK ¢ Hanbo-
Jee IPOI0JDKUTEIbHBIMHI HAOMIOACHUSIMH 32 CTOKOM.

[Tpy BBIYMCIIEHUN MaKCUMAaJbHBIX PACcXOJIOB JJISI COOPYKEHHH, pa3pylleHHue KOTOPbIX H3-3a
HEIOCTaTOYHOCTH BOJONPOMYCKHBIX OTBEPCTHI MOKET NMPUBECTH K KaTaCTPO(PHUECKUM HaBOIHE-
HUSIM, K PaCYETHBIM MaKCI/IMaJIBHBIMApaCXOI[aM puOaBIIIETCS TapaHTHITHAS TIOMIPABKa.

max p B ei%p : Qmaxl p, (4.1)
n

r1€ AQmax p - TapaHTHiHAsA NONPaBKa; Qmax p - MAKCHMAIIbHBIM PacXo/l 33IaHHOM 00€CTIEYEHHOCTH;

1 - k03 duIMeHT, XapakTepu3yOUMi THIPOJIOTHYECKYI0 H3YUYE€HHOCTh PEK: ISl THAPOJIOTHYECKU
M3YyUYCHHBIX PeK MpHUHUMaeTcsi paBHbIM 1,0, s cnabousydeHHbIX — 1,5; N — ymcno ner HaOmoIe-Hul;
Ep — BenmnumHa, xapakTepusyromias CIy4ailHyI0 CpPEIHIOI KBaJpPAaTHYECKYyI0 ONIMOKY pacyeT-HOro
pacxojia BO/IbI 3alaHHOI oOecnieueHHOCTH, onpezensercs no CHull 2.01.14-83 [1].

Xo/ BbINOJTHEHHUsI pa00ThI

Pacyer BenmuunH MakCUMAabHBIX PACXOJIOB MPU HATMYNH JTAHHBIX HAOTIOJCHH Oy1eM BECTH
MO0 METO/1y HauOOIIBIIETO MPaBIOMOI00US.
Wcxonusiii psia HabmroieHuit nax B Tabmuie 4.1.

Tabauya 4.1 MaxcumanvHole pacxoost 600vt (Qi) p.Haua-c.l oposywl 3a 1947-1965 ce., F=212 ICMZ
Noynena psna| 1 1 2 3 4 5 6 7 17 18 19
Ton 2| 1947[ 1948 1949| 1950| 1951 1952 1953 ... 1963| 1964| 1965
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3
Qmaxi>M /c | 3| 10,7 9,27| 10,3 [ 504 32 | 7,75] 29,7| ... 19,5] 14,1] 15,6

Omnpenensiercs cpeHee MaKCUMalIbHOE 3HAUE€HHE pacxo/ia BObI o ¢opmye 2.4
n
0= ingmaxi =383,7 — 13,2 wolc.
n 29

3HaveHHsI MaKCUMaJIbHOTO pacxoja Bobl (Qmaxi) pacrosiaraloTcs B yObIBAIOIIEM OPSIKE, U
OTIpeNIeNAETCs AIMIIMPHYUECKAs €KErOHAasE BEPOATHOCTh NpeBbIeHus 1o ¢popmyde (2.1). Paccuntsi-
BatoTcsl MonyinbHble Kodhdurmentsl (Kj), a taxxe (IgKj) m nponssenenus (Kj -1gkj). Pesynbratsl

pacueToB 3aMKUChIBAIOTCS B Tabnuiy 4.2.

Tabauya 4.2 Iapamempol Kpusoii pacnpeoeneHus MaKCUMaibHo20 pacxooa 600vl (Omaxi), paccuu-

MaHHvle MeEMOOOM HAUboIbLULEe20 npasdonodoous p.Haua — c. ['oposyubi.

4
Ne ynena FOI[ Qm'daxi ) Qmax§y6mB., P, % K = maiysm Ig k Kk Ig k
psiia M /c M /I Q i i i
1 2 3 4 5 6 7 8
1 1947 10,70 39,10 3,33 2,95 0,47 1,39
2 1948 9,27 32,00 6,67 2,42 0,38 0,93
3 1949 10,30 29,70 10,00 2,24 0,35 0,79
27 1973 4,50 3,49 90,00 0,26 -0,58 -0,15
28 1974 4,45 3,12 93,33 0,24 -0,63 -0,15
29 1975 6,26 2,91 96,67 0,22 -0,66 -0,14
Cymma 383,7 29 -1,43 1,34
Cpennee 13,2

[To nanHbIM Tabaub 4.2 Ha KIETYATKY BEPOSTHOCTH (CM. IpakTH4ecKyro padoty Ne2, pucy-
HOK 2.1) HaHOCATCA SMnupudeckue Touku (rpadsl 4 (6) u 5 Tabnuuel 4.2), U CTPOUTCA CIIIAXKEHHAsS
SMIMpHUYEcKasi KpuBas 00E€CIIEYeHHOCTH.

Brrancinsirorcst cymmbl % lgki =-1,43 , Zn ki - lgkj= 1,34 , JUIs BEIYMCIIEHHS CTATHCTUK Ap 1
i=1 i=1

A3, KOTOpBIE pacCUNUTHIBAIOTCS MO (POPMYyITaM

S g k K gk
A —‘ég LB 051 A B I s
27n-1 T20-1 ~ BT -1 T29-1 UV

[To cnemmansHbIM HOMOTpamMMaMm (mpuiioxeHue E) [2], B COOTBETCTBHHM C BBIYMCICHHBIMU
craructukamu (A2) u (Az), ompenensercs kodddurment Bapuanuun Cy=0,50, orHomenune Cg/C\=2,5.
Hanee, o stuM mapamerpam u Q =13,2 u /¢, cormacHo Tabmuie XK.1 [2], BEIUUCIAIOTCS OpAMHATHI
KPHBOH TpexmapaMeTpHueCKOro raMMa-pacipeiesieHist U 3aHOCSATCs B Tabnuity 4.3.

[Tpu nmomaganuu TOYKM TepecedeHus: 3HaueHui (A7) u (A3) BHE HOMOTrpamMMbI, UCTIONB3YIOT

vk 3HaueHue (A2), IpUHYIUTEIBHO OMyCKaeTcs 3To 3HaueHue Ha kpuByr Cs=2C,, u Ha nepece-
YeHUH HaxoauTcs 3HaueHue Cy.

Tabnuya 4.3 Opounamel anarumu4eckoli KpUusol mpexnapamempuieckozo eamma-pacnpeoeienus
p-Haua — c. I'oposyui.

P, % 0,01 01 1 5 10 25 50 75 95 99 [ 99,9

Kp 4,45 3,51 2,59 195] 166| 1,26 091 0,64| 0,37| 0,25| 0,15
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3
Qp, M /C 589 | 465| 343| 258| 220 16,7 | 12,04 847 | 490 331 ] 198

[To nanHBIM TaOIULEI 4.3 CTPOUTCS AaHAJTUTUYECKAsl KpUBasl paclpeae/ieHus], U e1aeTcs Bbl-
BOJI O COOTBETCTBUHU [TOCTPOCHHON TEOPETUYECKOM KPUBOM C SMIIMPUYECKUMH TOUKaMH (KPUBOIA).

OnpenensroTcs cpeHIe KBaIpaTHYEeCKUe OMIMOKH HOPMbI MAKCHMAJIBHOTO CTOKA U K03 du-
IIMEeHTAa Bapualuu 0e3 ydeTa aBTOKoppessuu no Gopmynam 2.6 u 2.7

o-  =+8Y 100 =+.950 100 = 49,299

R R

3
Oy =4 100=4 100 = £12,62% .
“"Non-@+od \/2 29+ (3+0,50:) ’

MaxkcruMaiabHbIHA Pacxo/l BOJIbI €5KErOJHONW BEPOSATHOCTH NPEBBILLIEHUS (00ECTIEYUEHHOCTH) Ol -
penensercs 1no Gopmyie

maxp b Qmaxp =059 - 132=7,81x°/ ¢, (4.2)
rae Kp — MoaynbHbI K03 duiment onpenenseMsiii o npuinoxernro K.1 [2] ans Tpexnapamer-
pPHUYECKOro ramma - pacrpezesneHus B 3aBucumoctu ot Cv u CS/Cv 11st 3a1aHHO# 00eCIeYeHHOCTH

MaKCHUMaJIbHBIX pacxomaoB, (Cv=0,34, Cs/Cv=2, Kp:0,59); 6max - CpeIHUI MaKCUMaTbHBIA PacXo/l

BOJBI, M /C.
Brruucisiercst rapanTHitHas ionpaska o gopmyie 4.1
, 1-U,01(
AQ —aEp - Q = 7,81=0972 3/ c.

max p ,,/n max p Af 29
3HaveHne BETMYUHbI TAPaHTUHHON NMONPABKH ( AQmax p ) HE T0JDKHO ObITh Oosiee 20% 3Haue-

HHA BCIIMYHMHBI MAKCUMAJIbHOT'O pacxold BOAbI ( Qmax p ) Ecau YCJIOBHUEC HE BBIIIOJIHACTCS, FapaH-

TUHAs TIONpaBKa MpUHUMaeTcs paBHOM 20% 3HaYeHHs BETUYHMHBI MAaKCUMAIBHOTO PAcXo/1a BOJIBI,
T.K. 7,81 6ombine, yem 20% 3HaUEHUS BEIMUYMHBI MAKCUMAIILHOTO PacXo/ia BOJbI pacueTHOM obec-

MEYEHHOCTH, TO NTpuHUMaeM AQ =Q -0,2=1,56 m° | ¢ . UcnipaBnenHslii pacxon Q Oll-
max p max p max p

penensercs no Gopmyie , 3
=Q +AQ =781+156=937n"/c. (4.3)

max p max p max p
B BBIBOJIC OAC€TCA O6OCHOBaHI/Ie IMOJTYYCHHBIX PC3YJIbTATOB pacyeTa.
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INPAKTUYECKAS PABOTA NeS

Tema: OmnpenencHue pacueTHBIX BEIWYUH CPETHETOJIOBBIX PACXOJ0B BOJBI MPH OTCYTCTBUH
JNAHHBIX HAOIONEHUI.

Iesan padorei: 1) Onpenenuts rog0BOM PACXO BOABI 3aaHHON BEPOSTHOCTH IIPEBBIIICHUS [TPH
OTCYTCTBHH JaHHBIX THMIPOMETPHUYECKUX HAOIIOACHUH M IUIOMAIN BOA0CcOO-

pa 6omnee 100 kM .
2 OmnpenenuTh ro0BOI pacxo BObI 33aHHOM BEPOSATHOCTH TPEBBIIICHHS ITPH

OTCYTCTBHHM JIaHHBIX THUIPOMETPUUYCCKUX HAOIIOACHHUH M IUTONIaIu BojocOo-pa meree 100 km .

Kparkue cBegeHusi u3 reopuu

[Tpu oTCYTCTBUM JaHHBIX TUAPOMETPHUECKUX HAOIIOIEHUH 3HaYSHUsI CTOKA COTJIacHo [2] om-
peaensoTes CIeIyIUMI METOIaMu:

— I10 aHAJIOTHH C OKPYXKAIOIIUMH pEKaMHU, Ha KOTOPbIX UMEIOTCS MHOTOJIETHHE HAOJI0IeHUS 32
CTOKOM C Y4€TOM BIUSHUS MECTHBIX ()aKTOPOB (BBIXOJOB I'PYHTOBBIX BOJI, 0OCOOEHHOCTEH IreoIoTU-
YECKOr0o CTPOEHUs OacceiiHa, XapakTepa 1104B, IPOMEp3aHusl U MepechIXaHus BOJIOTOKOB U Jp.);

— M0 AMIIUPHUYECKUM (HOpMyJaM C HCIOJIH30BAHUEM CTAaTHCTHYECKUX IapaMeTPOB KPHBBIX
pacnpenenenus §, , Cy u Cg unu Cg/Cy. Ipu 310M §, 1 Cy, OnpenensatoTes o KapTaMm U30IHMHUI
npuioxenuns JI u I [2], a cootHomenue Cg/Cy nmpuHUMAETCS 110 peKaM-aHaIoraM Wil paBHbIM 2,0 —
11 pex 6acceitna Uepnoro mopst u 2,5 — 11s1 pek 6acceitna bantuiickoro Mopsi.

['omoBoit pacxoa pacyeTHOM 00ECTIEYEHHOCTH ONPEIETISETCS 10 3aBUCUMOCTH

Q =q Ak 107, (5.1)

rzie §, — CpeAHUI MHOTOJIETHUI roJJOBOI MO/yJIb CTOKA, J'I/C‘KMZ; A — momazas Bogocbopa 10 pac-
YETHOTO CTBOPA, KM ; Kp - MOYNbHBIH KO3 (HUIMEHT pacueTHOM 00eCIeYeHHOCTH , ONpeeNseMblit
no npuioxkenuto XK.1 [2] s TpexnapaMeTpudeckoro raMMa-pacipeaesieHusl WK 10 3aBUCUMOCTH
kp = @p - Cy + 1, B koTOpoOii uncio docrepa (@p) npuaumaercs mo npuinoxkernto K [2] ans Guno-
MHAJILHOTO PACIPEEIICHHSL.

Cpennee MHOTOJIETHEE 3HaUCHHE CTOKA ( §, ) O KapTe u3oauHuil npuinoxkenus JI [2] ompene-
JsieTcs Ui LIEHTpa TSHKECTH BOJI0cOOpa HEM3YUEHHOM peKr MmyTeM MPSMOJIMHEHHON MHTEePHOISLUT
MEXy U30JIMHUAMH CTOKA. B ciiyuae nepecedeHus: BogocOOpa HECKOIbKUMHU U30JIMHUSMHM, BBIUKC-
JsIeTCsl CpeIHEB3BEIICHHOE 3HAUeHHE CTOKa o (opmyJie

n
2 Goi A
kapm _ ‘=L
Qo = A ) (5.2)
rae doi, do2, ---» doi »---» fon — CpPEIHEE 3HAYCHUE CTOKA MEXIY COCETHHMH W30JIMHHUSIMU, MEePECEKaro-
MU 1aozloc6op2 a/c-km ; A1, Ag, ..., Aj, ..., Ay — COOTBETCTBYIOIINE BOAOCOOPHBIE TJIOMIATH MEKITY

HU30JIMHUAMU, KM .

2
I[J'IH BOAOTOKOB, IIJIOIIAABIO Bo,uoc6opa menee 100 xm , HOpMa CTOKa OonpeAcIsaCTCda ¢ yHCTOM
TCHECTUYCCKUX COCTAaBJIAIOIINX I'OJOBOI'O CTOKA

2eHem _

Jdo = Onos T+ K o " Unoos » (53)
TA€ (yq¢ - HOPMa MOBEPXHOCTHOTO CTOKA, OMpenessieMas 1Mo KapTe W30JWHUN npuioxenus M [2],
n/c kM ; Kyp - KOOQQUIHMEHT, yIUTHIBAIOIMA HEMOJIHOE IPEHUPOBAHUE TOA3EMHBIX BOM; Uno0s -
MOJ-3€MHasi COCTABJISIONIAS 30HAJBHBIX 3HAYEHHH HOPMBI CTOKA, OIpenenseMasi Mo pa3HOCTH
06IIET0 ¥ TOBEPXHOCTHOTO CTOKA ( Upnoos = o 0 = Cnos )-
Pacueram rogoBoro cToka MajibIX BOJAOTOKOB JOHKHO MPEIIIECTBOBATH MX MOJIEBOE 00CIe10-
BaHUE Ha MPEJAMET YCTAaHOBJICHHS BHJ1a TUTAHUS BOJOTOKA, HATMYHS POJTHUKOB Ha BOJI0COOpE, BBI-
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KJIMHUBAHUH MMOJ3€MHBIX BOJI, YCTAHOBJICHUS IEPBOM KPUTHUECKOHN muiomanu ( Ajyy, ), T.€. TOH 110~

1aid Bogocoopa, mpu KOTOPOil BOJOTOK HAYMHAET MOJy4aTh MOJ3€MHOE IMUTAHUE.
Koo duiuent, yunThIBarOIIMA HEMOIHOE JPEHUPOBAHMUE MOA3EMHBIX BOX (K)yp), onpeenser-
cs 1o hopMyire
Kop=thla - (A=A, )] (5.4
rae A-Ajyp - IedcTBylomas miomans Bogocbopa, kM ; th - runepOonuyeckuii Tanrenc; a u b - xo-
5(GUIMEHTBI, 3aBUCALINE OT BETMIUH KPUTHUECKOH mtomanu (A, ), OnpenenseMsie 1o popmynam

a=08 A% (5.5)

b=1-072 A (5.6)
1 CJIy4ae HEBO3MOXHOCTH IPOBEIEHUS I10JIEBOTO 06éIJ7Ie£[OBaHI/I$I, BEJIMYUHY IIEPBOM KpUTHYE-
CKOH TIIOIIAN TOMYCKACTCs OMPEACIATh 1o (popmyrie 1oL

A =098+  r (5.7)

1 -
ik 20 2 Vig
rae 0 - rycrora ruaporpadguveckoil ceTu, KM /KM ; L - JyIMHa pyciia OCHOBHOTO TallbBera, KM; iy -

YKJIOH pPYCJIa OCHOBHOT'O TallbBEra, IPOMHUILIE.
Jl111 BOmocOOpoB IUIOINIA/IbI0, MEHBIIIEH WM PaBHOW MEPBOM KPUTUYECKOM, TO0BOI CTOK pa-

BEH MOBEPXHOCTHOMY cTOKY (Ky,=0).

KoaddunmenT Bapuamnuu rogooro croka (Cy) Ui MaiaslX BOJOTOKOB ONPEILIISICTCS C TTIOMO-
1IbI0 KapThl u3oiuHui (mpunoxenue 1) [2] ¢ yyerom mompaBouHoro kodddunuenta ( Kg, ) mo
dopmyiie

c=C"""-K . (5.8)
v v “
[MonpaBounslii kod3p¢unuent ( K ¢, ) paccuutpiBaeTcs Mo SMIUpHUIEcKoil hopmyite
Key=1+48 - exp(-5,3 - C,"") - [( A-Aup)+ 1]” , (5.9)
rae C“P" - ko> GuIMeHT Bapualuy 110 KapTe U30IMHMIL; N - MOKa3aTeNb CTENeHH, ONpeeseMblii
o ¢popmye

n=083 C"-11, (5.10)

Ipu A=A jxp, nonpaBouHbiil KO3 Puirent (K ¢, ) IPUHAMAETCS PABHBIM €/IMHHUIIE.

X0 BLINOJTHEHUS paﬁoTbI

PaccmoTpum X0 BITTONTHEHHST paOOTHI HA KOHKPETHOM IPHMEpeE.

a) TpeOyetcs onpenennuTh cpezLHerOI[ozBoﬁ pacxoJ BoJbl obecriedeHHocT 95% p.Myxager -
r.IIpyxansl. [Tnomanp Bogoc6opa — 106 km .

Pacder nmpou3BoauTCS B CIEAYIOMIEM TTOPSIIIKE:
4 no kapTaMm u3onuHui (mpuioxenue JI, II) [2] onpeaenstoTcst 3HaU€HUST HOPMBI TO10BOTO
cToka 1 ko3¢ ¢unreHT Bapuanuu: §, =3,5 2/c ‘xm, Cy=0,43; coornomenue (Cs/Cy) npurumaercs
paBHbIM 2,0 Kak A5 peku 6acceitna YepHoro Mopsi;

5 3Ha4YeHUE OpIAMHATHI 0OecreueHHOCTH 95% omnpenensiercs no Tabiuie KpUBBIX Tpexmapa-
Metpudeckoro ramma-pacnpeaenenust XK.1 (Kgs0,=0,416);
5 o ¢opmysie (5.1) BEIYUCISIETCS pacxo/1 BOJIbI o0ecriedeHHOCTH 95%

Qos06=3,5 -106 0,416 -10"°=0,154 »’Ic.
0) TpeOyeTtcs onpeaeuTh CPeAHEr0I0BOM pacxo odecriedeHHoCcTH 95% kaHana O0e3 Ha3Ba-HUS y

n.Cyxoe. Ucxomnple nannsie cnemyrommue: A=18,2 K.MZ; 1,=0,2%o0; L,,=3,2 km; ©=1,2 KM/KMZ.
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6

BEPXHOCTHOT'O CTOKa U KOA(p(UIIMEHT Bapuanuu: go

=0,39; cootnomienne Cs/Cy npuauMaeTcs paBHbIM 2,0 Kak 1j1st peku Oacceiina YepHoro mMo-ps;

(5.4)
2

Pacuer IIPOU3BOAUTCA B CICAYIOIIEM ITOPAIKE:

ITo xapram uzonunuii (mpunoxenus JI, M, I1) [2] onpenensroTcst HOpMbI TOA0BOTO, 110-

Kapm

o ¢opmye (5.7) onpenenﬂeT06 5%1H‘1H§Ia geﬂaBofI KPUTUYECKOM TIIOIIATN
Alxp = ’ + R :11,4Kﬂ/12;

1,2 02

3) k03 GUIUEHT HETIOIHOTHI APEHUPOBAHUS MOJI3EMHBIX BOJ OIpeieisieTcs o popmyie

= th[0,114 - (18,2 - 11,4)*%*1=0,385;

napametpsl (a) u (b), Bxoasiue B (%og)Myny, paccYuTaHbI IO (bopMynaM (5.5), (5.6)

3

npasienHoe 3nadenue (Cy ,enp)

1

1

23

a=0,8 11,4 °=0114, b=1-0,72 -11.4%°=0 64:
HOpMa I'0IOBOT0 CTOKa ompejelsiercs mo gpopmyie (5.3)

o°"™ =3,0+0,385 -(3,6-3,0)=3,2 1/(c -Kni°);

=3,6 1/c Ku%; Qpog=3,0 #/c -kn’; Cy

Kapm

paccumThIBaeTcs nonpaBoyHbiil koapdunueHT (Key) no Gopmyne (5.9) u onpenensercs uc-

Koy =1+4,8 -exp(-5,3 -0,39) [(18,2-11,4)+1]*83 039111 10

Cy ucnPZCVKapm - Kcy =0,39 -1,12=0,44;

3HAYEHHE OPIUHATHI 00eCIICUCHHOCTH 95% onpeenseTcs no TabIuIle TpexmapameTpuye-
ckoro ramma - pactpenenenus JK.1 [2] (Kgs0,=0,406);

OTIpeIeTISIeTCS CPEAHET0I0BOM pacxo ] Bokl obecriedeHHOCTH 95% 1o dhopmye (5.1)

Qo59=3,2 -18,2 0,406 -10°=0,024 1°c.

ST rpaHuIia
BOJIOCOOpa
oA P

N
TEeHTp THKECTH
BOJI0OCOOpa

Al

PacyeTHBIH CTBOP ™ .

HU30JIMHUHA
MOIYJId CTOKa

3,5

Pucynok 5.1 Cxema Oacceiina.

B BrIBOZE maeTcs 000CHOBaHHE MOJIYUYCHHBIX PE3YJILTATOB PACUCTA.



IMPAKTHYECKAS PABOTA Neo6
Tema: OnpeneneHue pacueTHBIX BEJIMYMH MaKCUMaIbHBIX PACX0JI0B BOJIBI BECEHHETO MOJIOBO-
IIbsI TIPY OTCYTCTBUHM JIAHHBIX HAOIIOICHU.

Heanb padotsl: OnpeneanTh MAKCUMAITBHBIA PacX0/1 BOABI BECEHHETO MOJIOBObS 00ECICUeHHO-
creio P=1; 5; 10; 25%.

Kparkue cBegeHusi u3 reopuu

Pacuer MakcHManbHBIX PAacXOZOB BOJBI MPOM3BOJAUTCS HA OCHOBE METOAA AHAJOTHH ITyTEM
noa6opa BojocOopa ¢ HaJIMYMEM JAHHBIX HAOJIOAEHUH 10 CTOKY M CPaBHHUTEIBHO OJHOOOPA3HBIX
¢uznko-reorpaduyeckux ycioBuil GOpMUPOBAHUS BECEHHETO MOJIOBOIbSI.

Cornacno ITocobus xk CHull 2.01.14-83 [2] pacueTHBIN MaKCUMaIbHBIA pacxo1 BOAbI BECEH-
Hero moJsioBo kst Qp (M /C) 3alaHHOM €XEroJHOW BEpOSTHOCTHIO MpeBbimeHuss P% ompenensiercs
o popmyre

Q =Ko 'hp 406,05 A, (6.1)

p ( A+ 1)0.20
rae Ko - mapaMerp, XxapakTepu3yroIiui APY)KHOCTh BECEHHETO TOJIOBObsI; Np - pacdeTHbIi cioit
CYMMapHOro (¢ y4eToM I'pyHTOBOI'O MUTAaHUSA) CTOKA, MM, €KETOJHONH BEPOATHOCTBIO NMPEBBIIICHUS

(P); M - k03 dUIMEHT, YUYUTHIBAIOLIMI HEPABEHCTBO CTATHCTUYECKHX IMApaMETPOB CIIOS CTOKA U
MaKCHMAJIbHBIX PacXooB BOJbI; O - KO3 DUIIMEHT, YUUTHIBAIOLIHIA BIMSHAE BOJOXPAHMIHUIIL, TIPY-

JIOB U TMPOTOYHBIX 03ep; 01, O 2 - KOIDDUIMEHTHI, YIUTHIBAIOIINEC CHUKEHHE MaKCUMAaJIbHOTO
pacxo-na Bozu)é, COOTBETCTBEHHO, B 3aJIECEHHBIX M 3a00JIOYEHHBIX BOAOCOOpax; A — IJIOIMAb

BOoZ0cOOpa, KM .

X0 BBINOJIHEHUS paﬁoTbI

PaccmoTpuM X0 BBINIOJIHEHUS pabOThI HA KOHKPETHOM IIPUMEpE.

Tpebyercs onpenenuT MaKCUMalbHBIA PacxoJl BOAbBI BECEHHEr0 M0JI0BOLA o0ecreyeHHo-
ctbto P=1% Ha p.IIpons — c.I'opku. ITnomans Bogocoopa — 171 km .

PacueT npousBoauTCs B CIEAYIOIEM MOPSIKE:

2 [TapameTp XapakTepu3yIOIUi APYKHOCTh BECEHHET0 MOJI0BOIbs K() OTpeiesieTCs Mo pe-
KaM-aHayioram. [Ipu OTCYTCTBUY Ha/ICKHBIX aHAJIOTOB MOXHO HCIIOJIBL30BaTh KapTy (PUCYHOK 6.1).
2 pacueTHbIi cioit ctoka (hp) onpenensercs mo Gpopmysie

hp = Kp ’ ho ) (6.2)

rae hy - cpeaHuit MHOTONETHHI CIIOM CTOKA BECEHHETO MOJIOBOJIbs (MM), OIPEACIsAeMbI 110 TaH-
HBIM PEK-aHAJIOTOB WJIU 110 KapTaMm u3oiauHui npuioxenus Y [2], ( hg =93 cm); Cv — koaddurtnent
BapHaIiK CJI0s CTOKa, ONpeesieMblil o kapTam nzonunuii npuioxenus O [2], (Cv=0,43); Cs/Cv

— s pek Oacceitna 3anaaaoi JIBuabl npuaIMaetcs — Cs=2Cv, s pek 6acceiina Hemana u JieBo-
6epexxubix mputokoB [Ipunstu— Cs=3Cv, s pek 6acceitnoB [[nenpa, Coxa, bepesensl, npaBobe-
pexHbix nputokoB [Ipumsatu — Cs=4Cv, (Cs/Cv=4); Kp - MOynbHbIH KOIPPHUIUSHT pacdeTHON
o0ecreyeHHOCTH, ompenenseMblii o npuioxenuto XK.1 [2] i TpexmapameTpHuecKoro ramMma-
pactipenenenus B 3apucuMoctu ot Cv u CS/Cv, ( Kio, =2,45);

h1oe =2,45 - 93 =228 mm .
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Pucynox 6.1 Kapma napamempa «0pyscrocmuy nonosoows (Ko) ons benopyccroeo Ilonecos u
npuiearuux meppumopuil

Koaddurment (U), yauThIBAIOIINI HEPABEHCTBO CTATUCTHYECKUX TAPAMETPOB CIIOST CTOKA
4 MakCHMAaJIbHBIX PACXO0J0B BOJIBI, OMpeenseTcs no Tabmurie 6.1, (u=1,0).

Tabnuya 6.1 3nauenus Kosgpguyuenma U yuumvléaujeco HEPAGEHCME0 NAPAMEMPO8 CL0sL CMOKA
U MAKCUMATBHBIX pACX0008 800bl

3HayeHus KodpuureHTa J npu 00ecreueHHOCTH, B IMPOLIEHTAX,
Bogoc6op paBHOI
1 2 3 5 10 25 50 75
[IpaBoGepexHbIE TPUTO-
1,0 0,95 0,94 | 0,93 0,87 0,81 0,74 | 0,66
ku p. [Tpunsaru
OcranbHble peKu
1,0 0,96 0,93 0,90 0,84 0,75 0,65 | 0,55
benapycu
5

Koaddumment 6, yuuThIBaronuii CHIYKEHNE MAaKCHMAIBHOTO CTOKA PEK, 3aperyaInpOoBaH-
HBIX IPOTOYHBIMHU 03€paMH, ONpeenseTcs no Gopmyie
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1

0= 1+c'A , (6.3)
rae ¢ - Ko3(pPUIMEeHT, MPUHUMAEMBbIH B 3aBUCUMOCTHU ot CpEeIHEro MHOTOJIETHETO CJI0S BECEHHETO
croka (hg). Ilpu hg = 100mm, ¢=0,2; npu ho=50mm, ¢ =0,3; npu hg, usmensromemcs ot 100 go 50
MM, (¢) monydaercss uHtepnonsuuei, (¢=0,214); A,3- cpeaHeB3BelIeHHas 03€pHOCTh BOAOCOOpa B
MPOLICHTAX, OMpPEACINISIETCS M0 KapTam, 10 OCHOBHBIM THIPOJOTUYECKUM XapaKTepucTukam [4] wimn
MIPUHUMAETCSA 10 METOJIUYECKUM yKa3aHmn\:/|1_ [3], (4p5=0).

= =1,

+ 0,214 -0

6 KoaddunmenT &1, yauThIBaIOMINI CHUKEHUE MaKCUMAIBHBIX PACXO0JI0B BOJIbI B 3AJICCCH-
HBIX OacceifHax, ompezensercs o Gopmyse

ai
o1 =(A+1)% | (6.4)
rae 01 - mapaMerp, YYUTHIBAIOIINI PACOIOKEHHE Jieca Ha BOJ0COOpE; MPUHUMACTCS 10 TaOIHIIe
6.2, (a1=1); 4, - 3a1eceHHOCTh BOI0COOpPA, B IpoleHTaX, [3], (4,=17%).
1 = 1 =0,53,

Tabauya 6.2 3uauenus napamempa (A1) 6 popmyne (6.4)

Pacrionoxxenue neca Ha BojgocOope [TapameTtp a ipu Ay, B IPOIICHTaX, PABHOM
3-9 10-19 20-30

paBHOMEPHOE 1,0 1,0 1,0

B BEpXHEH 4acTu Bojocbopa 0,85 0,80 0,75

B HIOKHEW M IPUPYCIOBOW YacTH BOJ0OCOOpa 1,20 1,25 1,30
2 Koa¢dpunment 8y, yauTHIBAIOMINN CHI)KEHHE MAKCUMAITLHOTO PacXo1a BoIbl 3a00J104YCH-
HBIX BOJIOCOOPOB, ompeaensieTcs mo GopMmyiie

6, =1-6 1901 A;+1), (6.5)

rzie B - Ko3hGUIMEHT, YUUTHIBAIONIMHA THIT 00JIOT M MPEe0OIaIaroMi MEXaHHYECKHI COCTaB MOYB
(rpyHTOB) BOKpYT 00JI0Ta U 3a00JI0YEHHBIX 3eMellb; puHUMaetcs o tadauue 6.3 (8=0,3); 44 - 3a-
00JI04CHHOCTh BOIOCOOPA, B MPOIIEHTAX, [3], (45=2%).

3 2=1-03 1g(0,1- 2+1)=0,98.

Tabnuya 6.3 3nauenue kospguyuenma (B) 6 popmyne (6.5)

Tunsl 6070T ¥ NOYBOTPYHTOB HA UX BOJOCOOpax B
Husunnbie 6onoTa 1 3a005104€HHBIE Jieca U JIyra Ha BOA0COOpax, CI0KEHHBIX

0,8
CYNNECHYAHbIMU U JICTKOCYTTIMHUCTBIMHA ITOYBAMU (prHTaMI/I) !

BosioTa pa3HbIXx THIIOB Ha BojocOope 0,7
BepxoBeie 6010Ta Ha BOA0COOpAX, CIOKEHHBIX CYNIECYaHBIMU U

0,5
JIETKOCYTJIMHUCTBIMU MOYBaMH (TPYHTaMH) '
BepxoBbie 00s10Ta Ha Bog0cOOpax, CI0KEHHBIX CPEAHECYTITUHUCTHIMU U
0,3
[JIMHUACTBIMU MTOYBaMHU (TPYHTaMH) '
4 1o ¢opmyie 6.1 BeIYHCIAETCS MAaKCUMAJIbHBIN pacXo/l BOJIbI BECEHHETO M0JI0BOAbs 1%-

HOM 00eCIIEYEHHOCTH

0,008 227,85 11 0,53 0,98

Q -171=578m3/c.

” (171 + 1)°%
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INPAKTUYECKAS PABOTA Ne7

Tema: OnpeneneHue pacueTHBIX PACX0JI0B BOJbI JETHE-OCCHHUX JOK/ICBBIX MaBOJAKOB IIPH OT-
CYTCTBHH JIAHHBIX HAOJIFOICHUA.
Hean padorei: 1 OnpenenuTh pacxoabl BOJABI JTOKIECBBIX IMABOJKOB MPU HEBO3MOXXHOCTH TI0-

n00paTh peKy-aHAJIOT M IIOMAaUd BojocOopa Oojsee 50 kKM  0OECIIEYeHHO-
creio P=1; 5; 10; 25%.
2 OnpenenuTh pacXxobl BOJBI JOXKICBBIX MaBOJKOB IPH HEBO3MOMXHOCTH I10-

n00paTh peKy-aHAJIOr M IUIOIMAAM BojgocOopa MeHee 50 KM oOecredeHHo-
cteio P=1; 5; 10; 25%.

Kparkue cBegeHusi u3 reopuu

3
MaxkcuManbHbIe pacxXo/Ibl BOJBI JOXKAEBBIX aBo k0B ( QP), M /c, MpH MmIomaasax BogocOopoB
6onee 50 KM W HAJTMYUU PEK-aHAJIOTOB CIIEAYET ONPEACIATH 110 PEAYKIIMOHHON dopmye 7.1
56 A
Q = q . 2 . a
p Pa 6 a 6 2a A

3 2
e pg - MOAYJIb MAKCHUMAJIbHOIO MTHOBCHHOT'O pacxo0/Jia BOAbI pCKH-aHaJI0Ta, M /C-KM , pacucT-

-A (7.1)

HOU BeposSTHOCTBIO mpebiiieHus (P); 6, O3 — COOTBETCTBEHHO, IS UCCIICAYEMON PEKH U PEKH-aHaJIora
KOA(GUIIMEHTDI, YYUTHIBAIOIINE CHU)KCHHE MAKCHMAJbHBIX PAcXOIOB BOJIBI MPOTOYHBIMH O3€pPaMH,
ompeaensorcs mo dopmyie 6.3 npu ¢=0,2, Ipu HATHYUM CBEACHHUN TOJHLKO 00 OTHOCH-TEIIBHOM

ozeproctu ¢=0,11; & 2, 023 — COOTBETCTBEHHO, MJISl HCCIEAYeMOH pEKH M peKH-aHalora Ko-
3¢ GUIMEHTHI, YUYUTHIBAIOIINE CHIDKEHHE MaKCUMAJIBHOTO Pacxo/a BOAbI BCIIEICTBHE 3a00JI0U€HHO-CTH

BojtocOopa, ompenenstorcs mo dopmynae 6.5 mpu B=0,5; ng — K0dDOUIHEHT peayKIHH MOIYJIS
MaKCHMAaJIbHOT0O MIHOBEHHOTO Pacxojlia BOJBI C YBEJWYEHHEM Iuromanu Bogocbopa; A, A, — coort-
BETCTBEHHO, JUTS UCCIIEAYEMOM PEKU M PEKU-aHAIIOTa TUIOIIA 1 BOIOCOOPOB, KM .

[Tpu HEBO3MOXKHOCTH MTOAOOPATh pEeKy-aHaJIOT M IUIOIMAau BogocOopa 6omee 50 KM2, MaKcH-

MaJIbHbIE MTHOBEHHBIE PACXOJIbl BOJBI IOk AEBBIX MAaBOAKOB 10%-HOW 00€CTIeueHHOCTH OTpees-
10Tcs 1o hopmyie

Q =l . 7.2
0.8

TZI€ ai0% - NapaMeTp, XapaKTepU3yKUM MOAYJIb MaKCUMAaJIbHOIO MTHOBEHHOI'O pacxoia BOJBI
10%-Hoii obecrieueHHOCTH, OMpeAEsIeTCs WHTEPHOIAIUel MEXy JaHHBIMM HaOJIOJEeHUNA coce -
HUX TUJPOJIOTMYECKU-U3YUYEHHBIX pEK B UCCIIEyEMOM pailoHe WM Mo KapTe npuioxeHus X [2]; A
- IUIOIIAb BOAOCOOpA 10 pacueTHOI0 CTBOPA, KMZ; Ap - mepexoiHON KO3 PUINEHT OT MaKCH-
MAaJIbHBIX PacXOJ0B BOJbI JOKAEBBIX NMAaBOAKOB, 10%-HOI BEPOSTHOCTBIO MPEBBIINIEHUS, K MaKCH-
MaJIbHBIM PacXoaM JAPYroi BEPOSTHOCTHIO MIPEBBIIIEHUS, IPUHUMaETCs 1o Tabdmuie 7.1

Tabnuya 7.1 Ilepexoonwvie koagppuyuenmor Ap 6 gpopmyne (7.1)

BeposiTHOCTB MPEBBINIICHNS, B POIIEHTAX 1 2 3 5 10 25
[Tepexoanoit koadunmeHT 1,96 1,65 1,47 1,29 1,0 0,64

6 - KO3 OUIHMEHT, YIUTHIBAIONINHA BIMSHAE BOIOXPAHWIUIIL, TIPYIOB ¥ IPOTOYHBIX 03€p, OMpPeIes-
etcs 1o hopmyie 6.3; @ - Mmopdoaoruyeckas XapakTepuCTHKa pycia, orpeensercs no Gopmyie

1000 - L

D= Xp_ilp/B_AlM

r7ie Xp - TUPABIMYECKUN TApaMETp pycia, IPUHUMAEMbIH 110 Tadnuie 7.2

(7.3)
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Tabnuya 7.2 Ilapamemp Xy 6 popmyne (7.3)

XapakTEpUCTUKH PyCeN U TOUM Mp, M/MUH
YHuctele pyciia IOCTOSHHBIX PABHUHHBIX PEK; PyCia NEPUOANYECKHU

11
HEPECHIXAIOIUX BOJOTOKOB

W3BHIIMCTBIC, YACTUYHO 3apPOCIINE pyciia OONBIINX H CPEIHUX PEK;
MIEPUOANYECKH MEPECHIXAIOIINE BOJIOTOKH, HECYIIIE BO BpEMs ITaBOJIKA 9
00JIBbIIIOE KOJUYECTBO HAHOCOB

CHJIIBHO 3aCOPCHHBIC ¥ M3BUIIMCTHIC pyciia MEPUOINICCKU

7

MEPCChIXaIOIMIUX BOAOTOKOB

ip — CpeIHEB3BEIEHHBIH YKIIOH pycia pekH, %o, [3]; L — mnuna pexu, km, [3]; A — miomans Bojo-

coopa, KM .
MakcumainbHble pacxXoJibl BOJBI JOXKICBBIX MABOJKOB €XKETr0IHOW BEPOSTHOCThIO P st pac-
4yeTa COOPYKCHUU QCYIIMTEIbHBIX H OCYIIUTEIbHO-YBIQKHUTEIBHBIX CUCTEM IPH IUIOMIAIH BOJIO-

c6opa MeHee 50 KM ¥ OTCYTCTBUH PEK-aHAJIOr0B OIPEAEISIOTCS 10 hopMyIIe
Q =g ‘AK 10°, (7.4)
PY% on P 5
TIe §y, -CPeIHUI MHOTOJETHHH MOIYJIb CTOKa JOXICBBIX MABOJKOB, J/C'KM OMPEICISCTCS IO
dbopmyre
_ gozs . joas “(1+0,5° o)

Gn=a (ATI’T (A+02 A) (170,02 TA) (1002 A )@+ 00l 4 ) , (75)

rae a - pusuko-reorpaduyeckuii napamerp, onpeaensempii no npuioxenuto I [2]; By - cpennss
mpuHa Bojiocbopa (b6acceiina), kM, onpeaenseMas rno Gopmyine
B= 4 (7.6)
P 10
I - cpeHuit YKIIOH BogocOopa, %o, [3]; o - TycTOTa peuHoi ceTh (YIUTHIBAIOTCS BOJOTOKH JITHHON
1= 2,0 xm), kM/kM , [3]; Aps- CpemHEeB3BeMmIeHHAs: 03€PHOCTL BogocOopa, %, [3]; A5 - OTHOCHTEIbHAS
3a0o0s0ueHHOCTh Bopocoopa, %, [3]; 4,5 - OTHOCHTENbHAs IJIOHIANb 3a00JOYEHHOTO Jieca Ha BOJIO-
coope, %, [3]; A;.c. — OTHOCHTENBHAS IUIOUIAb CYXOTO Jieca Ha Bogocoope, %, [3]; 4 - uomans Bo-

nocbopa, kM ; Kj - MOXYNbHBIA KOX(POHUIMEHT PACUETHON E€KETOJHOH BEPOSTHOCTH MNPEBBILICHHUS
(obecrie4eHHOCTH) OTpeNesieTcsl B 3aBUCUMOCTH OT Koddduuuenta Bapuaiuu (CV) M OTHOIIEHUS
ko3 durmenta acummeTpun K kodbduimenty Bapuaimu (Cs/Cv).

Koaddunment Bapuanuu (CV) cpeIHUX MHOTOJIETHUX MOJIyJel CTOKA BOJABI JOXKIEBBIX IMa-
BOJIKOB OTIpeieNsieTcs o popmyrie
a

Cv = (A+10)"" (g Do (7.7)

rne a' - pusuko-reorpaguyeckuii mapameTp, onpeaesIeMblid Mo MpuiIokeHuto D [2]; 4 — nmomam

BO0COOpa, KM ; (g, - TO ke, uTo U B hopmye (7.5).

OtHomrenue ko3dduinerntra acummerpun kK kodddummenty Bapuanuu (Cs/Cv) moayseit cro-
Ka J0KJIEBBIX MaBOAKOB Ui pek OacceiiHa 3anannoi [IBunbl npunumaercs - Cs=2C,; s pek Oac-
ceitna Hemana m neBoOepexxHbix mputokoB [lpumsatu - Cs=3Cy; s pex OacceitHoB [lHempa,
Coxxa, bepesunsl, npaBoOepexubIx nputokoB [pumnstu - Cs=4Cy,.

Xoa BBINOJTHEHHUs PadoThI

PaccmoTpum X0/ BBITIOTHEHUS! pabOThI HA KOHKPETHOM IIpUMeEpeE.
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a) TpeGyercs onpenenutsh Ha p.Ilpons - c.l'opku MakCUMaIbHBII MTHOBEHHBIN PACX0] BOJIBI
JOXKIEBBIX MaBOAKOB 10%-HOH 00€CIIEYeHHOCTH MPU HEBO3MOXKHOCTH IMOJ00paTh PEKy-aHAJIOT H
miomaau Bogocoopa 6osee 50 km . [nomans Bomocoopa 171 kM .

Pacuer nmpousBoAUTCS B CleYIOLIEM MTOPSIIKE:

2 Mo KapTe M30JuHUN (npuiioxkenne X) [2] onpenensieTcs: mapameTp (a10%), XapaKTepu3yro-Iui
MOJIyJIb MAKCUMaJIbHOTO MTHOBEHHOTO pacxoza BoJbl 10%-Hoit obecnieueHHOCTH, (21006=12,2);

o opmyie 6.3 Berurcasiercs ko3dduiueHT (0), yYUTHIBAIOIINN BIUSHUAC
BOJOXPaHWJIHIL, TIPYI0B U IPOTOYHBIX 03€p

1 1
0= 1+c'A =1+0214-0=1;
3 o Tabmuie 7.1 onpexensieTcs nepexoaHor Kod3PuimeHt ( Ap ) OT MaKCUMAIIbHBIX PacXo-

JIOB BOJIbI JI0’KJI€BBIX MaBOJAKOB, 10%-HOW BEpOSTHOCTHIO MPEBBIINIEHUS, K MAKCUMAIIbHBIM Pacxo-
JaM JApyroi BEPOATHOCTHIO mpeBbitinenust, ( A1gy, =1,0);

3 o popmyse 7.3 onpexaensercs Mophoornueckas XxapakTepucTrka pycia (@), rue Tu-
paBiuyecKuii mapameTp pycina (Xp), IpuHuMaeTcs no Tabmuue 7.2, (Xp=11m/mun)
10003 27 1/4_ 657,54 -
T o1 f
4 o gopmyne 7.2 onpe):[enﬂeTcs_JLBan(im_nL BoAb!I 10%-H0i1 00ecIIeueHHOCTH

171 =11,61 m3 /c .

10% 657,54 :
0) TpeOyercst onpenenuts Ha p. Kombuika — r.l'opku MakCUMabHBIM MTHOBEHHBIM Pacxojy
BOJIBI JTOKAEBBIX MaBOAKOB 10%-HON 00ECTIEYeHHOCTH MpPH HEBO3MOXKHOCTH IOA0OpaTh pEKy-

aHaJIOT U Iuomaau Bogocbopa Menee 50 kM . Ilnomans Bogocoopa 20 kM .
Pacuet npon3BOANTCS B CIETYIOLIEM TTOPSIKE:

3) 1o opmyse 7.6 onpenenarcs cpeaHss MIMpUHA Bo1ocOopa
20
B, =10 =2 km, T
5 1o opmyre 7.5 BBIYHCISAECTCS CPEAHUNA MHOTOJIETHUI MOTYJTb CTOKA JTOKIECBBIX MABOJIKOB
on
U, U, 143
¢ =70 2 24,3 (1+0,5 -0,95) =853 lc i
o (20 41ys-(1+0,2 -0) - (1+0,02 -1) - (1+0,02 -0)-(1+0,01-4)
6 no ¢opmyie 7.7 onpenensercs koapdunuent Bapuanuu (Cv), rae Gpusmko-
reorpaduueckuii mapametp (a') onpenaensercs mno npuiaokenuto D [2], (a'=1,57);
= 0051’57 010 = 0,89;
(20+10)"" (853 + 1)
6 3HaueHue opauHaThl obecneueHHocTr 10% (K)) onpeensercs no Tabiuie KPUBbIX TPEX -
napametrpuueckoro ramma-pacnpeneneaus XK. 1 (Ky09=1,94, Cv=0,85, Cs/Cv=4);
6 o gopmyie 7.4 onpenensercs pacxo bl Boasl 10%-Hoit obecrieueHHOCTH

Q100 = 85,32 - 20 -1,94 -10 °=337 1’/ c.
B BrIBOZIE MaeTcst 000CHOBaHWE MTOTYYCHHBIX PE3YJITATOB pacyeTa.
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INPAKTUYECKAS PABOTA Ne8

Tema: [loctpoerune o0beMHOM U Tonorpaduueckux (0aTurpapuIecKrx) XapaKTepUCTUK BOJIO-
XpaHWIUIIA.
Hexawb padortsl: [TocTtponuts OaTurpadguueckre XapakTePUCTHKU BOIOXPAHIITUIIIA.

KpaTlme CBE€ICHUSA U3 TEOPUHN

XapakTepucTUKaMy BOJIOXpaHWIMIIA (WM Yallld BOJOXPAHUIIUINA) MPUHSATO HA3bIBaTh Ipa-

¢uueckoe BbIpakeHUE 3aBUCUMOCTH 00bEMa, IJIOUIA 11 BOJHON IIOBEPXHOCTH, CPEAHEH IITyOnHBI
OT OTMETOK YPOBHS BOJBI B HEM, T.€. 3aBUCUMOCTH BH1a

V:f(é-l),F:fl(H),hcp:fg(H), (8.1)
rae V - o0beM Bozbl pu ypoBHE H, M ; F - miomaas Boaxoro 3epkana mnpu yposre H; e, - cpen-
Hsis TITyOWHA BOJIOXpaHWINIIA IIPU YPOBHE H, M.

X011 BBINOJTHEHUS paﬁoTbl

Haxoxpaenue tonorpadguueckux XapakTepUCTUK BOJOXpPAaHWIUIIA BEIAEM CIEAYIOIUM 00pa-
30M. MMeeTcst T1aH MeCTHOCTH paiiOHa MPOEKTUPYEMOTO BOJIOXPAHUIIMINA - BEIOUPAETCS COTIIACHO
3a/IaHUI0 (HOMEp TOIOIUIaHA MO MpuiIoKeHusiM). CeueHrne TOPU30HTAICH 3aJaeTcs MpenoaaBare-
JeM.

[Tocne BBIOOpa MecTa M MPOSKTHPOBAHUSI OCH IUIOTHUHBI (CaMOe€ Y3KOe MECTO, NepHeHINKY-
JSIPHO K TOPU3OHTAIISIM) TIPOU3BOJUTCS U3MEPEHHE IIIOMIAIN BOJHOTO 3€pKajia, COOTBETCTBYIOIIETO
pa3IMYHBIM TOPU30HTAIISM TUIaHa. VI3MepeHHs MPOBOASTCS € MMOMOIIBIO MAJIETKH MU TUIaHUMETPa.
s TOoro pasduBaeTcst BCS IUIONIAAb HAa KBAAPaThl M IOJACYUTHIBACTCS KOJIWYECTBO KBAApPATOB
BHYTPHU KaXJ0H 3aMKHYTOW Topu3oHTaidu. CUHTAIOTCS KaK MOJHBIC, TaK M HEMOJHbIC KBaJpaThl.
3Has TIOMIAas OJHOTO EAMHUYHOTO KBaJpaTa B MacliTade, HaXOAUTCS IJIOaAb BHYTPH KaXAOH
TOPU30HTANIM. DTH IUIOINAAU 3aHoCaTcs B rpady 2 tadmuist 8.1 (Fj ).

[lepBbIit OT HaYambHOW TIJIOCKOCTH DJIEMEHTApHBINM 00BeM ompexaensercsa 1o (opmyne
YCEUYEHHOTO0 mapadoiona

AV =2-(F+F)aAH | (8.2)
12 3 12 12
[Tocnenyromme 06beMbl 1st TI060T0 3HaUeHHsT H HaxoasaTCs 1o hopMyIie U 3aHOCSTCS B Ipa-
¢y 5 Tabauus! 8.2

AV

it =05 - (Fi +Fiy ) AHjj 41, (8.3)
rae AV - YaCTHBIN 00bEM BOJIOXPAHMIIUIIA MEXKITY TOPU30HTAISMH, M F,F -mnnomanu 3ep-
ii+1 ) i +1

KaJia BOJOXPaHMIIUIIA COOTBETCTBEHHO Ha oTMeTKax Hi, Hj+1, M ; AHjj+1 - pasamia ormerok ro-
pU30HTAJIEH, M.

Cpennsisi T1yOMHA BOJOXPAHWIIHUINA MPH Pa3NUYHBIX 3HaueHusx H (rpada 7) Beruucnsercs
MyTeM JIeJIeHns 00beMa BOJIbI Ha TUIOIIAIb 3€pKajia MpU OJHOU U TOH K€ OTMETKE HAIOJTHEHU .

Jlanee Bce BbIuKcieHUs: cBoAUM B Tabnuiy 8.1. ITo pe3ynbraTtam TabauIbl CTposITC rpapuKku
3aBucumoctu V = f ( H ) F=f ( H ) he, =f (H ) - PUCYHOK 8.2.

[Tocne ompeneneHuss MEPTBOTO W TOJE3HOTO 00BeMOB (mp. paboTel Ne9,11) Ha rpaduku
(puc.8.2) HaHOCATCS OTMETKH YpOBHS MepTBoro odobema (YMO) m HOpMaNbHOrO MOANOPHOIO
ypoBus (HITY).
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Pt ™ Pucynox 8.1 Tonoepaguueckue ycnosus
y —
/ 1/ ,// ‘-——-—._,..__.\ -...,___‘__.__..._____‘_‘_ \ o
777 N[ | Pauona cmpoumenscmea 8000XpaHUIULYA
A ~
s ——{_ N M1:20 000 (ceuenue copusonmaneti 4 m).
10 | \
—_
132 1 a
=== =7 N
]
128 -— L
136 P — 1 T
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"“"-'--....___“""‘-.. e I el ]
\\\—-.. -

Tabnuya 8.1 Onpedenenue 0aHHBIX K NOCMPOECHUIO XAPAKMEPUCMUK 8000XPAHUIULYA.

H,wm AH , M F. miam | Fommam” | AV v | Vo mmam h ,wm
| | | C] i i cp
1 2 3 — 5 6 7
120 0,00 0,00 0,00
4 0,05 0,20
124 0,07 0,20 2,86
4 0,31 1,24
140 2,00 17,08 8,54
4 2,32 9,28
144 2,63 26,36 10,02
HM
A
144
140 \ /
H) /
- HITY=137|5 v /{ /
136 J iy
i 1
LA
I
132 // f('ij‘;; I
= 1
1
128 7 l !
! I
éyw £125.,5 i !
L 1
I
124 ﬁ/ (H}) : :
f 1
1 =p |
S ]
120 5 1 5 2 V, MIHM >
] ] [ | ] ]
I0,5r 1,0 lS& 2,0 2,5 F, MutH.M 2

1 2 3 4 5 6 7 8 9 10 11 hem
Pucynox 8.2 Xapaxmepucmuxu 6000xpanunuwa.
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INPAKTUYECKAS PABOTA Ne9
Tema: Onpenenenrue MepTBOro o0beMa BOJOXPaHHUIIUIIIA.
Hean pabdotbi: OnpeneauTs MEPTBBIH 00BEM BOAOXPaHIIIHINA U OTMETKY Y MO.

KpaTlme CBE€ICHUS U3 TEOPUHN

MepTBbIii 00BEM BOJOXPAHUIIHILA — 00BEM, 3aKIIFOUEHHBIA MEX/y JHOM U 3€pKAJIOM BOJbI Ha
OTMETKE YpOBHS MepTBOTO 0o0bema (YMO). MepTBblii 00beM AOKEH YAOBIETBOPATH PsiIy Tpedo-
BaHMIA:

7 o0ecneunBaTh aKKyMYJISIIIMIO HAHOCOB, 3a/Ie€P>KUBAEMbIX BOJOXPAHUIIUILEM Ha NPOTSHKEHUN
BCETO Mepuoa NpecTos el padoThl;

7 o0ecrieunBaTh Cy/10X0HbIE TTTYOUHBI Ha BHIIIEPACIIOI0KEHHOM YUaCTKE;

7 JIOJIKHBI COOJIIOJIAThCSl CAHUTAPHBIE YCIIOBMSI, CBOJSILIMECS K HEIOMYLUICHUIO 00pa30BaHUs

MEJIKOBOAMN BO M30€kKaHHE 0YaroB MaSIpUH, CHIBHOTO MEperpeBa BOJbI, CHIBHOIO 3apacTaHus,
Ui 9ero cpeanss riryouna npu YMO ne nomxHa 0b1Th MeHee /,5...2,0 M.

B pabote mMepTBBIii 00beM H0IDKEH 00eCIeYrBaTh aKKYMYJISIIMI0 HAHOCOB U OTBEYAaTh CAHM-
TAPHO-TEXHUYECKUM YCIIOBUSIM. B COOTBETCTBUU C 3THM ompeelsieM 00beM 3auiieHHsT BOJOXPAHH-
JIMIIA 32 TIEPHOJ] ero padoThl, & 3aTeM IOJyYCHHYIO BEIMUYMHY 3aUJICHUs] IPOBEPSEM - OTBEYACT JIH
OHA CAHUTAPHO-TEXHUYCCKUM YCIIOBHSM.

Xoa BbINOJHEHHST Pa0oThI

3Haﬂ HOpMY CTOKa, O6’bCM HaHOCOB OIIPCACIIACTCA 110 (bopMyne ]
V =315 9 Q.= =315 55119 1= 2062x° (9.1)

1.200

= 3
rne Q =1,19 m" / ¢ - HOpMma ToioBOTO cTOKA sl peku Haua - ¢.I"opoBIIbI (CM. IPaKTHYECKYIO pa-

0oty Ne2); g - HOpMa roJJ0BOW MyTHOCTH, I/M (OCHOBHBIE THAPOTrpaUUECKUE XaPAKTEPHCTHKH)
[3, 4]; y - 0ObeMHBIIT Bec HAHOCOB, B paboTe MpUHUMAETCs paBHbIM 1,0 T/M .

3Hasi BEMUYUHY 3aWJICHUS 32 TON1 V), oo, M IEPHOJ (CPOK) pabOTHI BogOXpaHmmia 7, onpee-

asieTcss 00bEeM 3aWJIEHUS BOJOXPAaHWIININA 32 TIEPUOJ] €r0 KCILTyaTaluy
V=V ‘T =2061,68 - 105= 216476 m> = 0,216 man. m” . (9.2)

H.200.

7 3aUJIEHUH BOJOXPAaHWIMILA IPUHUMAIOT y4acTHe HAHOCHI, oOpa3yromuecs npu nepepadoT-
Ke OeperoB Iocie HamoJIHEHUs BOAOXpaHWIMIIA. BennunHa 3amiieHus oT nepepaboTku Oeperos
MpUHUMAaETCsl paBHOUM 5% OT 00beMa 3aujIeHus, T.€. B YUCICHHOM BBIPAKEHUU

\Y ) =0,05 -V =0,05 -0,216 =0,01man.m" . (9.3)
Torma moaHbIi 00bEM 3aUIEHUS COCTABUT 3
V=V +V =0,216 + 0,01 = 0,23 m7H. M . (9.4)

n.6.
Jlanee mo TonorpaduyecKuM KPUBBIM (PUCYHOK 8.2) ompenensieTcss CpeaHss TIyonHa, KOTO-

pas coctaBut h., = 2,3 m . Tak kak JaHHas TryOuHa OONbIIE MUHUMAILHO JOMYCTUMOM, TO MPUHU-
o - _ _ 3
MaeTcsl MOJTHBIH 00BheM 3aWIeHUs 32 MepTBBIH, T.€. V = V0 = 0,23 man. m
Ilpumeuanue: eciu nonyuennas 2youna hcp <1,5...2,0 m, ucnonvsya zpagpux cpeonux znyoun u

00vemo8 (pucynok 8.2) noayuums geudUHY MEPHIBO20 00beMma.
Jlanee Ha puCyHOK 8.2, MCTIOJIb3YS BETUYUHY MEPTBOTO 00bheMa, HaHOCUTCA oTMeTKa Y MO u

IPOBOUTCSA 110 epeceuenus ¢ rpaduxom h,, = f, (H ), Ha 3TOM JINHUU U YKa3bIBAETCS KOHKPETHOE
3HaueHue ormetkn YMO. B Hamewm cinyuae otmetka YMO=125,5 m.
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IMPAKTUYECKAS PABOTA Nel0
Tema: Pacuer nmoteps BOJIbI U3 BOJIOXPAHUIIUIIIA HA UCTIApEHUE U (PHIIbTPALIMIO.
Heanb padotbl: Paccuntars moTepu BoIbl U3 BOJOXPAHUIIUINA HA UCTIApEHUE U (PUITBTPALIUIO.

KpaTlme CBE€ICHUS U3 TEOPUHN

[Ipu co3nanny BOJOXpaHWINILA, BCIEACTBUE 3aTOIUIEHUS U MTOATOIUIEHUSI YaCTH TEPPUTOPHUH,
MOJANOPa U TOBBIIICHUS YPOBHS TPYHTOBBIX BOJ, MPOUCXOJUT HW3MEHEHUE COOTHOUIECHUS MEXKY
3JIeMEHTaMu BOJHOro OanaHca. B pe3ynbrare 3TUX W3MEHEHU, BOZHUKAIOT JTOMOJHUTEIbHBIE T10-
TEpU BOJIbl, OCHOBHBIMU W3 KOTOPBIX SBIISIOTCS MOTEPH HA Ucniapenue u ¢punbrpanuio. Kpome Toro,

1 mnoTepsiM BpEMEHHOTO XapaKTepa OTHOCAT 00bEMBI BOJABI, HEOOXOAMMBIE /ISl 3aIIOJTHCHUS MEpPT-
BOr0 00beMa M MOIOJHEHMsI 3alacoB MOA3EMHBIX BOJ B HadajbHBIA MEPUOJ IKCIUTyaTallud BOJO-
XPaHWJIMILA, & TAKKE BPEMEHHBIE TOTEPU BOJIbI U3-3a OCEIaHUS JIbJa U MMOKPBIBAIOILIETO €0 CHEra Ha
Oeperax BOJOXpaHWINIILA B IIEPUOJT €r0 3UMHEN CpabOTKH.

VYyeT noteps BOJIbI — BaKHAs YaCTh BOJAOXO03MCTBEHHOTO pacyeTa BOJAOXpaHUIHINA, HE00X0-
IuMasi JUTsl TPaBHIIBHOTO OMpe/esieHrs o0beMa U COCTaBlieHus: OanaHca BOJHBIX PeCypcoB IPH pe-
TyJIMPOBAHUU CTOKA.

Xoa BbINOJHEHHST Pa0OTHhI

Ilomepu na ucnapenue
CymMmapHas 3a roJi BeJIMYMHA CII0S TOTOJHUTENLHOTO UCTIAPEHUS OIpeiensieTcs no popmyne

Zoon=2Ze—X - (1-a,)=580-600 - (1-0,35) =790 mn, (10.1)
rae Zeé u X - UCHapeHue C BOJHOM MOBEPXHOCTH M HOPMa OCAJKOB I paiiOHa IIPOCKTUPOBAHMS,

cooTBeTcTBeHHO (Tabmuua 10.1), Mmm; O, - KO3pPUIMEHT cTOKa (B paboTe NMPUHUMAETCS pPaBHBIM

0,35).

Tabauya 10.1 3nauenus cpeOHux 3naveHull 3a 200 UCHAPEHUsL C B0OHOU NOBEPXHOCIU (Z8) U
ocaokos (X).

O0651acTh NPOEKTUPOBAHUS 7B, MM X, MM
Burebckas 560 650
MuHckas 570 650
['pogHeHCKas 570 700
Bpectckas 600 550
I'omensckas 620 600
Morusnesckas 580 600

BuyTpuronosoe pacrpezieieHie UCIIapeHus 110 MeCslaM YCTaHABIUBAEM, UMEs IPOLIEHTHOE
pactipenenenue mo Mecsmam (tabmuua 10.2), koropoe B paboTe MPUHUMAETCS OJUHAKOBBIM IS
BCEX PAaliOHOB.

Tabauya 10.2 3nauenus ucnapenus no mecsayam 200d.

Mecsipl 11 \Y \Y VI Wl VIII IX X Xl Cymma

Zyon, % -8 4 10 18 26 24 16 8 2 100

Zyiom, MM | -152| 7,6 19 34,2 49,4 45,6 30,4 15,2 3,8 190

IIpoueHT O 3HaKOM MUHYC B MapTe€ YKa3bIBacT Ha TO, YTO PACYCTHOE UCIIAPEHHUE B MapTe Iie-
PEKpBIBAETCSL BEIUYMHON pacTassiiero apaa. Pacuernoe ucnapenue 3a XII, I u II mecss! npunu-
MAaeTCsl PaBHBIM HYIIIO.

Ilomepu na punompayuio
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Jliis ipubnKEeHHON OIIEHKU BEJIMYMHBI OTEPh Ha (PHIIBTPAINIO B 3aBUCUMOCTH OT THIPOJIO-
TUYECKHUX YCIOBHI MPUMEHSIOT CISAYIONINEe HOPMBI (B MPOILIEHTaX OT HAIMYHOTO 00bEeMa BOBI B
BOJIOXPaHWIHILIE):

IIPU XOPOILIUX TUAPOJIOTHYECKUX YCIIOBUSX - BEIMYHMHA 11OTeph OT 5 10 10% B rox unu
0,5...1,0% B mecsi;
IIPU CPEAHUX TUIAPOJIOrHUecKuX ycnoBusax - 10...20% B rog umu 1,0...1,5% B mecsu;
IIPU TUIOXUX TUAPOIOrnYecKux ycinoBusx - 20...40% B rog wu 1,5...2,0% B mecs;
2 HallleM IpUMEpPE MPU XOPOIIUX THAPOJIOTHUYECKUX YCIOBUSAX IPUHUMAIOTCS TOTEPHU HA
bunpTpanuio - 12% B roa uinu 1% B MecsIl OT HATMYHOTO 00beMa BOJIbI B BOJIOXPAHMIIUIIIE.
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ITPAKTUYECKAS PABOTA Nell

Tema: OmnpezerneHre eMKOCTH BOJOXPaHHIIMIIA CE30HHO-TOANYHOTO PETYIMPOBaHHsI CTOKA.
Ieas padorer: 1) Paccunrtars mosne3Hslii 00beM BOJOXPAHUIHINA CE30HHO-TOJHYHOTO PeryJiu-
POBaHHS C Y4ETOM HOTEPh 110 BTOPOMY CIIOCOOY C PETyIMPOBAHHEM IO BTO-
pOMY BapHaHTy.
3 Omnpenenuts ormetky HITY.

Kparkue cBegeHusi u3 reopuu

[Tone3nbrit 00beM BOAOXPAHUIIHINA ONPEACIISICTCS IMTyTEM CONOCTABICHHS rpaduka IpUTOKa U
noTpebIeHUsT TAOIMYHBIM CITIOCOOOM C YYETOM MOTEPh MPHU PETYINPOBAHUH 110 IEPBOMY BapHAHTY,
T.€. pacueT BeJIeM C MOMEHTa OMOPOKHEHUsS U BeAeM "X0A0M Hazad" (IPOTHB YaCOBOW CTPEJNIKH),
BBIUMTAs U30BITKU U MPUOABIIsIsl HEAOCTATKU U TIOTEPH, JI0 MOJYUYEHHUsl K Hadally KaKoro-To Mecsia
HauOobIIel BeIMUMHBI 00beMa (Tocie yero o0beM HauHeT YMEHbIIAThCs). DTa HauboJbIlas Be-
nu4yrHa o0bemMa U OyeT paBHA MOJIE3HOMY 00BbEMY ILIIOC MEPTBBIN — MOJHBIM 00bEM BOJIOXpaHU-
nunia. Jlanee Bo3BpamiaeMcs K MOMEHTY OIOPOKHEHHS U BEJEM pacdeT "XOoJ0M BIiepes", BEIUUTAs
HEJIOCTATKU U TIOTepU U TIPUOABIIsis U30BITKH O MOMEHTA, TTOKa pacyeT He 3aMKHeTcs. Ecnu Benu-
YiHAa OKOHYATENIbHOT0 00beMa MPEBBICUT BEIUMUMHY MOJHOTO 00beMa BOJIOXPaHHUIIUIIA, TO B rpady
OKOHYATEJIILHOTO 00beMa 3alKChIBa€M MOJHBIM 00BbeM, a MOJy4YyeHHas pa3HUIla 3aluChIBaeTCS B

rpady copoca.

Xo1 BBINOJTHEHUS paﬁon

Bech pacuer cBogumM B Tabauny 11.1.

[IpuToK BOABI K BOJOXPAHUIIMILY IpUHUMaeTcsa 1o Tabmune 3.4 crpoka 5 (mpakTuueckas pa-
6ota Ne3 ).

O06wem notpebiieHus onpeaesseTcs MyTeM aHanusa norpeouresneil. B yueOHbIX 1ensx o0bem
BOJIbI Ha MOTPEOUTENbCKUE HYXIbI ONpenensercss cienyromum obpa3oM. PaccuntanHas cymma
nputoka 3a rof (23,00 man.m™), ymHOkaetcs Ha 0,75 u pacnpezenseTcs paBHOMEPHO MO MecsIaM
23,00 - 0,75=17,25/12=1,44 ]I/L/ZH.MS . 3aHOCSTCS ATH OJMHAKOBBIE 3Ha4YCHUs B Tpady 3 (moTped-
nenue 2(). [angee HaXOQUTCS pa3HUIA MEXKY TPUTOKOM U MOTPEOICHUEM U 3alUChIBACTCS B Tpa-
¢b1 4 1 5 (B 3aBUCUMOCTH OT 3HaKa). I'pada 9 3anonHsercs mo gqaHHbIM Tadbnuubl 10.2 (mpakTuye-
ckas padota Ne 10).

JlanbHEHIHE pacyeT BeaeTcs nocmpouno. 3anuceiBaercss MepTBbiii 00beM (0,23) B rpadsr 6
u 13 Ha Hayaso MHOrOBOAHOM (a3bl. Eciu Beiensercs nse win 6onee (a3, rae uMeroIuecs: Boj-
HbIE€ PeCypChl MPEBBIIIAIOT NMOTPEOIeHNE, TO 3a PACUeTHBIN NMPUHUMAETCsl Hanboee MHOTOBOIHAS
¢daza. B Hamewm ciaydae, MepTBBIA 00bEM MPUXOAUTCS HAa HA4aJI0 MapTa W KOHell ¢eBpajs U K 3Ha-
yeHuto B rpade 13 (HmxHemy) npubasisiercs HeqocTaTok 3a I mecsir (rpada 5) u 3anuceiBaeTcs Ha
Havayo II mecsma (rpada 6): 0,23+1,31=1,54. HaxoauTcs cpeiHee MexXTy 3HAUCHHUSIMH B Tpadax
13 u 6 u 3anuceiBaercs B rpady 7 nanporus Il mecsna: (0,23+1,54)/2=0,89. lanee mo rpaduky 3
HaXOoJAuTCs IIomaap 3epkana F u 3anucsiBaercs B rpady 8. B rpady 9 nepenuceiBarorcst 3HadeHUs
JIOTIOTHUTEIbHOTO UcnapeHus u3 tadbnuusl 10.2. Onpenenstorcs NoTepy Ha UCIapeHue o popmy-
e Wz = (Zgon. - F )/ 2000 = (0 - 0,38)/ 1000 = 0,00 . [ToTepu Ha HIBTPAIHIO IPUHHMAIOTCS B
pa3-mepe 1% OT BeTMUMHBI pacyeTHOro 00beMa (XOpoIlne TUAPOIOTHUECKUE YCIIOBHS) U 3aHOCATCS
B rpady 11: 0,89 -1/100 = 0,01 . B rpade 12 3amuceiBarorcs cymmapusie motepu: 0,00+0,01=0,01.
Manee x nmpenBaputenbHoMy 00bemMy B rpade 6 nmpubaBisitoTcss cymMMapHble notepu B rpade 12 u
3anuceiBatoTes B rpady 13: 1,54+0,01=1,55. 1 tak ganee 10 MoJlydeHHs] MaKCUMAJILHOTO 3Haye-

HUS BETUYUHBI V .
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Ecim mpojomkath pacueT naniblie, TO MojdydaeMble 00beMbl OyAyT yMeHbImaThes. [loaTomy,
NOJydeHHasi HauOOoJbIas BeTUYMHA 00beMa U MPEACTaBIseT COOONH MCKOMBINA MOJE3HBIH 00beM
BOJIOXPaHWIIHINA TUTFOC MEPTBBINA 00BEM.

[ToaTomMy 3akaHUMBAeTCsS pacyeT «XOIAOM Hazaa». Bo3BpamaeMcs K HCXOTHOMY ITYHKTY
(MOMEHTY OIOPOKHEHHS) M TPOJIOJDKACTCS PacueT «XOIOM BIEPE», T.C. BBIYUTAIOTCS HEIOCTATKH
U MOTEepPH W TPUOABIAIOTCS M30bITKU. B Hamem ciywae: 0,23+5,90=6,13; (6,13+0,23)/2=3,18;
6,13-0,02=6,11. Eciu B rpadax 6 nau 13 momydaercs 3HadueHue Oosibiee, yem 12,03, To 3amuchl-

BaeTcs Bce paBHo 12,03.
Jlanee paccUuTBIBAIOTCS COPOCHI 10 (hOPMYIIE

R= VOK + (W - Z q)_ Vmax pab. — Wn' (11-1)
R1=6,11+10,20-12,03-0,10=4, 18 mun.n’;
R,=12,03+0,74-12,03-0,14=0,6 00",
[To pe3ynpTaram pacuera mpoBOAUTCS MPOBEPKaA

2W=3qg+32W,+3R (11.2)
23,00=17,28+0,94+4,78
23,00=23,00
" paCCUUTBIBACTCA HOJIE3HBIA 00BEM BOOOXPaHUIMIIA
V =V -V =1203-0,23=1180x". (11.3)

Hanee mo puCyHKY 8.2, MCIIOJIb3ysl BEJIMYMHY IOJHOIO 0ObeMa, Ompeiessercs OTMeTKa
HIIY=137,5m.

37



Tabnuya 11.1 Pacuem 8000XpaHunuwa ce30HH0-200UUHO20 Pe2YIUPO8anUs CMOKaA C Y4emom nomepsb no 8MopoMy CHocoOy
(pezynuposanue no nepeomy eapuanmy)

O0beM, MITHM PazHocTb - - O0BeM noTepsb, MITHM .
e -
Al= =« 0o 2 = = 4 2 L ol S we Ii P 5 o= = mm
g 2 s 2 5 Eao s i 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14
0,23 0,23
11 7,34 1,44 5,90 3,18 0,68 -9 -0,01 0,03 0,02
6,13 6,11
\Y/ 11,64 1,44 10,20 9,07 1,26 4 0,01 0,09 0,10 4,18
12,03 12,03
V 2,18 1,44 0,74 12,03 1,58 11 0,02 0,12 0,14 0,60
11,88 12,03
VI 0,73 1,44 0,71 11,53 151 19 0,03 0,12 0,15
11,03 11,17
VII 0,18 1,44 1,26 10,40 1,37 28 0,04 0,10 0,14
9,65 9,77
VIl 0,05 1,44 1,39 8,96 1,17 26 0,03 0,09 0,12
8,17 8,26
IX 0,05 1,44 1,39 7,48 0,97 17 0,02 0,07 0,09
6,71 6,78
X 0,10 1,44 1,34 6,04 0,84 9 0,01 0,06 0,07
5,32 5,37
XI 0,21 1,44 1,23 4,71 0,77 2 0,00 0,05 0,05
4,06 4,09
XIl 0,29 1,44 1,15 3,49 0,72 0 0,00 0,03 0,03
2,89 2,91
I 0,10 1,44 1,34 2,22 0,63 0 0,00 0,02 0,02
1,54 1,55
1 0,13 1,44 1,31 0,89 0,38 0 0,00 0,01 0,01
0,23 0,23
2 23,00 17,28 0,94 4,78

LE
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ITPAKTUYECKASA PABOTA Nel2
Tema: [loctpoenue pacueTHoro ruaporpaga BECEHHET0 M0JIOBObS.
Heanb padotei: 1) OnpeneuTh OpAUHATHI PACYETHOTO rHIporpada croka BOIb;
1 [TocTpouts rupporpad BECEHHEr0 M0JIOBO/IbS IPH OTCYTCTBUU JIaHHBIX Ha-
OJIIOICHUI.

Kparkue cBegeHusi u3 reopuu

I'unporpadsl BeceHHEro MoioBoibsi HEOOXOAMMO PACCUUTHIBATH MPU MPOSKTUPOBAHUH BOJO-
XPaHWIHIL, [IPYJI0B, OLIEHKE 3aTOIUICHHS MTOMM, IPOITYCKE BBICOKMX BOJI YEPE3 JOPONKHBIE U APYTrHe
HCKYCCTBEHHBIE COOpYyxeHus. Dopma pacueTHBIX THAPOrpadoB MPUHUMAETCS MO MOJIEIsIM HabII0-
JABIIMXCS BHICOKUX MOJIOBOJMN U JTOKJEBBIX MABOJKOB ¢ Harboliee HeOIaronpusaTHON ux GopMoii,
JUISL KOTOPBIX OCHOBHBIE AJIEMEHTHI TUPOrpadoB M UX COOTHOLICHHUE JOJKHBI OBITH OJHM3KU K pac-
yeTHbIM. [Ipy HaMMuYUM JaHHBIX TUAPOMETPUUYECKUX HAONIOCHUN MapaMeTpbl PacyeTHOrO THAPO-
rpada BECEHHETO MOJIOBOJAbS OINPENENAIOTCSA 10 MOJEIIM HaOmroAeHHBIX ruaporpados. IIpu ot-
CYTCTBHH JTAaHHBIX — UCTIOJB3YIOTCS T€OMETpHUYECKUE (POPMYIIbI MU ypaBHEHUs. PacueTHble ruapo-
Fpa(i)I)I CTOKa BOABI PEK ONPCACIAIOTCA JJIs1 BECCCHHETO IMOJIOBOABA — M0 CPCAHUM CYTOYHLIM PACXxo-
JaM BOJbI.

MakcnmanbHbIi CPEIHUI CYTOYHBIN PaCX0/] ONPEACISCTCS 110 dbopmyire

Qp = & (12.1)
Kt

rae Qp - MakCHMalbHBIA MTHOBEHHBIH PacXOJ BOJBLI BECEHHETO MOJIOBOJbs IPUHUMAEMbIA Qp =
Qmax p » Qmax p - HCIIPaBJIECHHBIH pacxo BOJBI (CM. IpaKTHYECKYI0 paboTy Ned); K¢ - kospdu-uent
nepexoja OT MAaKCMMaJIbHOTO MIHOBEHHOTO pPacxofa BOJIbI BECEHHEro mojoBoabsi ( Qp ) K

cpennemy cyrounomy pacxony ( Qp ) ompenensemsiii o tadmuue 12.1

Tabnuya 12.1 Iepexoonwlit kosppuyuenm (k)

o Z
baccelinbl Koaddumuent ( K¢ ) mpu miommaasx Bogocoopa, KM , paBHBIX

peK 0,1 0,5 1 5 10 50 100 500 1500
P v
3eK“6acfe“Ha 19 17 | 16 | 14| 13 | 12 | 115 | 10 | 10
anagHou J[BUHBI
Pexu npyrux
0acceliHOB

3,5 2,8 2,6 2,1 19 1,6 1,4 1,15 1,0

2
Jns BomocO6opoB wiomaapio 6onee 1500 kv~ (Ki) mpuHuMaetcst paBHbiM 1,0.

O}IHOBepHII/IHHI)Ie mglporpa(bm CICOYCT paCCUUTBIBATH 11O Q)opMyne
2
_a(1-x)

y=10". (12.2)
rac y - OpI[I/IHaTLI pacquHoro mnporpa(ba (Qi), BLIpa)KCHHLIe B JOJIAX MAKCUMAJIBHOT'O MT'HOBCH-

HOro0 pacxoa BoAbl ( Qp ) — A/ NaBOJKOB U MAaKCUMAJILHOIO CPETHETO CYyTOUHOIO PACX0/1a BOJIbI
( Qp ) — AN monoBoauiA; x — abcLKcca pacyeTHOro ruiporpada, BEIpakeHHas B I0JIAX yCIOBHOM

NPOJIOJDKUTEIBLHOCTH TIoJbeMa naBojika (1,); a8 — mapamerp, 3aBUCAIINN OT KO3 duireHTa Gopmsbl
rugporpada (A).

Koaddunment hopmer ruaporpada (A), abcrucea (x) u opauHata (y) OnpeAessoTes corac-
HO Tabmuie 12.2, B 3aBUCUIMOCTH OT KO3 (UIIMEHTa HECUMMETPUYHOCTH, BEIYUCIISIEMOTO T10 JIaH-
HBIM pek-aHanoros (Ks ), mo gpopmyie
39



sa — na s (123)

rae hy, 4 — cioit cToKa 3a mepuoI MoabeMa IMoJIOBO/Ibs Ha peKe-aHanore, MM; N, — cyMMapHbIi ci1oit
CTOKa MOJIOBO/IbSI HA PEKEe-aHaJIoTe, MM.
OpauHaThl pacyeTHOro ruaporpada ciaeayeT onpeaeisTh no popmyse

Qi =y Qp, (12.4)
aOCITUCCHI - IO opMyIie

ti=x-t,, (12.5)
TJIe X, ¥ — OTHOCUTEIbHBIC OPJIMHATHI PACUETHOTO TUAporpada CTOKA BOJBI, IPHHUMAIOTCS 110 Ta0-JIHIIE
12.3; Qp — pacueTHbI MaKCMMalbHBIA CPEIHUN CYTOYHBIH PACXO[ BOJBI BECEHHETO MOJOBO-/bsS HIIH
MTHOBEHHBIM Pacxoi BOABI JOXKIEBOTO NaBOAKA, M /C, onpeAenseMblii o gopmyie 12.1; t,
1 IpoIOIKUTENBHOCTD MOAbEMa BECEHHETO MOJIOBOIbsS, CYT, KOTOpask OmpeeseTcs o Gopmyrie

116 - A - h
(= 20116 A hy (12.6)
Op
rae A - koo puuuent yunteiBatomuii Gopmy ruaporpada, asa benapycn A=0,6; g, —IapacqeérHLIﬁ
MOy b MAKCHMAJIBHOTO CPEIHETO CYTOYHOTO PacXo0/1a BOABI BECEHHETO MOJOBOABS, M /C° KM , OI-

penensieMslii o Gpopmye
v

Op =—; : (12.7)

2 — Iomaas Bogocoopa, KMZ; hp — cioii cToka pacueTHO# 06ecIeueHHOCTH, MM, PACCUMTBIBACTCS
o gpopmyne

hp = Kp ’ ho, (12.8)
rie Ng - cpeiHuii MHOTOJICTHUH CJI0# CTOKa BECEHHETO MOJIOBOIbS (MM), ONPEICIISIEMBIH 110 KapTaM
u3onuHui npuiioxkenus Y [2]; Kp - MoayabHbIH KO3 (QUIMEHT pacueTHOH 00eCredeHHOCTH, (CM.
MPaKTUYECKYI0 padboTy Neb).

Xo1 BbINOJTHEHUsI PaA00ThI

PaccMmoTpuM X071 BEINOJIHEHHS paOOThI HA KOHKPETHOM NPUMEpeE.
Tpebyercs mocTpouTh pacueTHbI rugporpad croka Boasl Ha p.Haua — c.I'opoBubl. Makcu-

MaJIbHBII MTHOBEHHBIN PacXo;] BOJIbI BECEHHETO MOJIOBOIbSI Qpl =9,37 M3/C (cM. MpaKTHUYECKYIO pa-
0oty Ned). 3amanHas BEpQATHOCTH IMPEBBINIEHUS (00eCcTeueHHOCTh) pacxona Boiabl P=5%. Ilmo-
n1ae Bojgocoopa — 212 kv

Pacder npousBoauTCS B CIEAYIOMIEM TTOPSIIIKE:

1 MaKCHMaJIbHBIH cpenHuii cyrounslii pacxon (Qp) onpenensercs no gopmyne 12.1, mpu kg
=1,412, B3sgTe1ii o Tabmue 12.1 937
Q= =844mlc;

p 111
2 pacueTHbI MOIYJIb MAaKCUMAJIbHOTO CPEAHET0 CYTOYHOTO Pacxo/1a BOAbl BECEHHETO M0JI0-
BOJIbsI ((p), BBIUMCISETCS 110 hopmyiie 12.7

44 2 )
0 = 212 =04m1c xkm

1 Mo KapTaM M30JMHUN (TpuioxeHus Y, @) onpenensitoTcsi 3Ha4eHUsI CPEJHEr0 MHOTOJIET-

HETO CJIOS TOKa BECEHHETO MOJIOBOIb M Kod(hdurrenT Bapuaruu: hg=95 mm, Cv=0,42; cooTHOIIIE-
nue (Cs/Cv) npunumaercs paBHbiM 2,0 Kak Jutst peku Oaccelina 3amnagHoi J[BUHBI,
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2 3HaYeHHE OPAMHATHI 00ecIieueHHOCTH 5% ompeenseTcs Mo Tabaulle KpUBBIX Tpexnapa-

Metpudeckoro ramma-pacnpeneienus XK.1 (kso,=1,78);
2 1o opmysie 12.8 onpenensercs cioi croka pacueTHO# odecneueHnocTH (Np)

3 no ¢popmynam 12.4 u 12.5 BerancisieM OpAXHATH pacue€THOTO TUApPOrpada CTOKa BOJIBL, IS

n

0,4

Oosiee ymoOHOro pacueTa cocrapisgercs Tadmauma 12.3

hp =1,78 - 95 =169 mm ;
5 1o ¢popmyiie 12.6 onpeaessieTcs Mpoa0HKUTEILHOCTD TIOAbEMa BECEHHETO TOI0BOIbs (1))

0,0116 - 0,6 - 169
= =294 cym ;

Tabauya 12.3 Koopounamsi pacuemmnoco euopozpagha cmoxa 600bi 8eCeHHe20 NOJI0800bS

8) mo rpacdam 3 u 4 Tabmuuer 12.3 cTpoutcst pacueTHbBIN ruaporpad CTOKa BOIbI BECEHHETO

X y ti, CyT Qi, e
1 2 3 4
0,1 0 0,294 0
0,2 0,011 0,588 0,093
0,3 0,099 0,882 0,836
6,0 0,003 17,64 0,025
8,0 0 23,52 0

MI0JIOBOJIbSA, PUCYHOK 12.1.

«©

[ee]

/c

3]

w

N

N

=

NG

0,29

0,88

1,47

2,06

2,65

3,23

3,82

441

ti, cyT

500 559 647 764 882 11,76

17,64

Pucynox 12.1 Pacuemmnwiii cuopozpagh cmoka 600l 6ecenHe2o noio8o0bus.

B BeIBOZIE HaeTcsa 060CHOBaHME MMOJYYEHHBIX PE3yJIbTaTOB pacueTa.
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Tabnuya 12.2 Omuocumenvuvie opounamol pacuemno2o euopozpaga cmoka 600wt y = Qi l Qp, onsa x =i/ t,,, npu pasnuunvix snavenusx

k0ahuyuenmos (A) u (ks)

x=t; / t, 3nauenns y = Q/Q p npu pasnuunsix A =( -t /(0.0116 - hp), pasubix

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9 2.0 2.2 2.4 2.6
01 [0023 0002 0 0 0
02 | 021 | 0,091 [0,034 0011 [0003 | 0 0 0 0
0,3 0,45 0,29 | 0,18 | 0,099 | 0,050 | 0,022 | 0,009 | 0,003 | 0,001 0 0 0 0
0,4 0,66 0,51 | 0,39 | 0,28 0,19 0,12 | 0,076 | 0,043 | 0,024 { 0,013 | 0,006 | 0,003 | 0,001 0 0 0 0 0
05 | 078 | 069 [ 059 | 049 | 0,40 | 031 | 024 | 018 | 0,13 | 0,088 [ 0,059 | 0,039 | 0,025 | 0,015 | 0,009 | 0,005 | 0,003 [ 0,002 | 0 0 0
06 |08 | 08 | 075 069 | 061 | 054 | 047 | 039 | 033 | 027 | 022 | 0,18 | 0,14 | 0,12 | 0,088 | 0,066 | 0,049 | 0,036 | 0,017 | 0,009 | 0,004
0,7 0,94 0,91 | 0,87 | 0,83 0,79 0,74 0,69 0,64 0,59 | 0,54 0,48 0,43 0,39 0,34 | 0,30 0,26 0,22 0,19 0,14 | 0,094 | 0,062
0,8 0,97 0,96 | 0,95 | 0,93 0,91 0,89 0,87 0,84 0,81 | 0,78 0,75 0,72 0,69 0,66 0,62 0,59 0,55 0,52 0,46 0,40 0,34
0,9 0,99 0,99 | 0,99 | 0,98 0,98 0,97 0,97 0,96 0,96 | 0,95 0,94 0,93 0,92 0,91 0,90 0,89 0,88 0,87 0,84 0,82 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 1,00 1,00 1,00 1,00 1,00
1,1 0,99 0,99 | 0,99 | 0,99 0,98 0,97 0,97 0,97 0,96 | 0,96 0,95 0,94 0,93 0,93 0,92 0,91 0,90 0,87 0,87 0,85 0,82
1,2 0,98 0,97 | 0,96 | 0,95 0,94 0,92 0,91 0,89 0,87 | 0,85 0,83 0,80 0,78 | 0,76 0,73 0,70 0,68 0,65 0,60 0,54 0,49
1,3 0,97 0,9 | 093 | 091 0,88 0,85 0,82 0,78 0,75 | 0,71 0,68 0,64 0,60 | 0,56 0,52 0,48 0,44 0,41 0,34 0,28 0,22
14 0,95 0,92 | 0,89 | 0,85 0,81 0,77 0,72 0,67 0,62 | 0,57 0,52 0,48 0,43 0,38 0,34 0,30 0,26 0,23 0,17 0,12 | 0,084
15 0,92 0,88 | 0,84 | 0,79 0,74 0,68 0,62 0,56 0,50 | 0,44 0,39 0,34 0,29 0,25 | 0,21 | 00,17 | 0,14 0,12 | 0,075 | 0,046 | 0,027
1,6 0,90 0,85 | 0,79 | 0,73 0,66 0,59 0,52 0,46 0,39 | 0,34 0,28 0,23 0,19 0,15 | 0,12 | 0,092 | 0,071 | 0,054 | 0,030 | 0,016 | 0,008
1,7 0,87 0,81 | 0,74 | 0,66 0,59 0,51 0,44 0,37 0,30 | 0,25 0,20 0,15 0,12 | 0,089 | 0,066 | 0,047 | 0,034 | 0,024 | 0,011 | 0,005 | 0,002
18 0,84 0,77 | 0,69 | 0,60 0,52 0,44 0,36 0,29 0,23 | 0,18 0,13 0,10 | 0,072 | 0,050 { 0,035 | 0,023 | 0,015 | 0,010 | 0,004 { 0,001 0
19 | 081 [ 073 [ 064 | 055 | 046 | 037 | 029 | 023 | 017 | 0,13 | 0,089 | 0,063 [ 0,043 | 0,028 | 0,018 | 0,011 | 0,007 [ 0,004 | 0,001
20 | 078 | 069 | 059 | 049 [ 040 | 031 | 024 | 0,18 | 0,13 [ 0,088 | 0,059 | 0,039 | 0,025 | 0,015 | 0,009 | 0,005 | 0,003 [ 0,002 | 0
2,2 0,73 0,61 | 0,50 | 0,40 0,30 0,22 0,15 0,10 0,066 | 0,042 | 0,025 | 0,014 [ 0,008
2,4 0,67 054 | 0,42 | 0,32 0,22 0,15 | 0,096 | 0,058 | 0,034 { 0,019 | 0,010 | 0,005 | 0,002
26 | 062 | 048 | 035 | 025 | 0,16 | 0,10 | 0,060 [ 0,032 | 0,017 [ 0,008 | 0,004 | 0,002 | 0,001
28 | 057 | 042 | 029 | 019 [ 0,12 | 0,068 | 0,036 | 0,018 | 0,008 [ 0,004 | 0,001 | 0,00L | 0
3,0 0,53 0,37 | 0,24 | 0,15 | 0,086 | 0,045 | 0,022 | 0,010 | 0,004 [ 0,002 0 0
3,5 0,43 0,26 | 0,15 | 0,079 | 0,037 | 0,016 | 0,006 | 0,002 0 0
40 [ 034 | 019 [0,092 [0,042 | 0,016 {0,005 0,002 | 0
50 | 0,21 | 0,091 [0,034 [0,011 [0,003 | 0 0
6,0 0,13 | 0,044 | 0,012 | 0,003 0
8,0 0,052 | 0,010 | 0,002 0
Ks=
=hg/hp= | 0,19 | 023 | 026 | 029 | 031 | 033 | 034 | 036 | 037 | 038 | 038 | 039 | 040 | 040 | 0,41 | 042 | 042 | 042 | 043 | 043 | 044
=f()
=
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IMPAKTUYECKASA PABOTA Nel3
Tema: Pacuer Tpanchopmanuy naBoJgKOBOIO CTOKA BOJOXPAHIIUIIIEM.
Heanb padotei: 1) PaccuntaTh U MOCTPOUTH KPUBYIO COPOCHBIX PaCcXOI0B.
OrnpeaenuTb MaKCUMaIbHBIN COPOCHOM pacxo/.
Onpenenutb OTMETKY (POPCUPOBAHHOTO MOIMIOPHOTO YPOBHS.

RS

KpaTlme CBE€ICHUS U3 TEOPUHN

Bce Meronpl pacuera TpaHchopMaIuu MaBOJKOBOTO CTOKAa OCHOBaHbI Ha MHTETPUPOBAHHUH
ypaBHEHHS BOJHOTO OajlaHCca BOAOXpaHWiHia. it 37Toro HeoOX0JMMO MMETh PacUeTHBIH THAPO-
rpad MPUTOKA U 3a/IaHHBIA THIT COPOCHBIX COOPYKCHUH.

PacuerHslii tuaporpad nmpuHUMAaeTCs 1O pe3ysibTaTaM BBITIOJHEHHBIX PAacdyeTOB B MPAaKTHYE-
ckoi pabore Nel2.

5 KauecTBe COPOCHOTO COOPYKEHUS IPUHUMAETCS BOAOCIHUB C OTMETKOM MOpora Ha
HITY. Pacxon BOJBI 4epe3 BOAOCIHUB MPAKTUYECKOTO MPOQMIIS OmpeelseTcs mo Gpopmyie
5 1,5
q=mv\2g-h™-B, (13.1)

riue B — mupuHa BogociauBHOTO (hpoHTa, M; h — Hamop Hax rpeOHeM BoxocinBa; M — KoaddumenT
pacxoza BOJOCIUBA.
Pacuer npousBoauTcs rpagoaHATUTHYECKUM METOIOM.
MeTtop 3akitoyaeTcs B PEIICHUU YpaBHEHHs BOJHOTO OallaHca BOJOXPAHUIUIA U KOHEUHBIX
pPa3HOCTAX, TPEOOPa30BAHHOTO K BHIY
Vo+05-qp-At=Q-At+ (V1 +0,5-q1 - At) =y - At (13.2)
Jlist perieHust JTaHHOTO ypaBHEHUSI HEOOXOIUMO TIOCTPOCHHE BCIIOMOTaTeIbHOTO Tpaduka
8 =f(V+0,5-q- At) . IIpu 3ToM pacueTHbIi HHTEpBaT BpeMeHu At=2 cym.=0,1728 man. cex. J{ns
oTpesieNieHusl KoOpaIuHatT rpaduka cocrapisercs Tabnuua 13.1, a 11 mocTpoeHus KpuBoi cOpoc-
HBIX pacxoqoB — Tabauna 13.2.
YTo4YHEeHHOE 3HaueHue ci10s1 GOPCUPOBKHU PACCUUTHIBAETCSA MO hopmyIie
2y 5
h = omax (13.3)
r7ie Qmax — MAaKCUMAaJIbHBIA COPOCHON pacxo, CHATBIM ¢ KpUBOM COPOCHBIX PACXOIOB.
dopcupoBaHHBIN MOANOPHBINA YPOBEHB OIpeiesisieTcs o Gpopmyiie

@Iy = HITV + hy, (13.4)
O6beM GopcupoBKH (PEryNIUPYOIMNNA 00beM BOJOXPAHHUIUIINA) OMpeNesieTcs Kak pasHOCTh
o0wvemoB nipu @11V w HIIY

V-V _V
@ oy HITY (13_5)

X0/ BbINOJTHEHHUS PadoThI

PaccMoTpuM X011 BEINOJIHEHHS paOOThI HA KOHKPETHOM TpUMepe.

Tpebyercs paccuuTaTh M MOCTPOUTH KPUBYIO COPOCHBIX PAcXo0J0B, ONPENEIUTh MaKCHUMAJh-
HBI cOpocHON pacxon (Qmax) U OTMETKY (hOpCHUPOBAHHOIO MoANOpHOro ypoBHs (DI1V). Ilyctsb
HIIY=137,5 m, Omaxs%=8,44 m /c, m=0,46.
9 3anaBasich npeBapuTenbHO cnoeM popcuposku hy = @IV — HITY = 1,5 u , onpenenser-
Csl OPHEHTHPOBOYHOE 3HAYCHHE IIMPHHBI BOAOCIUBHOTO (hpOHTA

s 8,44

B=m?2g-h'® =046-443.15° =225u
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B cBsi3u ¢ TeM, 4TO perynupyroiasi eMKOCTh BOJOXPaHWIHIIA YMEHbIaeT Qmax5% pacueTHOE 3HA-
4yeHue B ymenbmaioT Ha 10...15% (B npumepe B=2 m).

2) CopocHoit pacxon omnpenensiercs mo gopmyne 13.1
q=0,46 - 4432 h'° =408 h'°
3) [ns onpeneneHust KOOpAUHAT Tpaduka cocrapisercs Tabmuma 13.1

Tabnuya 13.1 Pacuem KoopOuHam 6Cnomo2amenbHo2o epaghuxa

H m hd, M | g=4,08h1's Vn, | V=Vi-Vany| 0.5qat V+0.5qat
M3/C MJ'IH.M3 MITH.M MJ'IH.M5 MJ'IH.M6
1 2 3 4 5 6 7
HMY=137,5m 0 0 12,03 0 0 0
138 0,5 1,44 14,50 2,47 0,06 2,53
138,5 1 4,08 15,00 2,97 0,18 3,15
139 15 7,50 16,10 4,07 0,32 4,39
4) ITo Tabmuue 13.1 (rpadsr 3 u 7) crpoutses kpusas q = f (V + 0,50At)
3
q,m /c
7 /
6 ///
5 /
4 /’
3 //
2 =
1 ,////
0 V+0,5qAt
1,26 2,53 2,84 3,15 3,77 4,39

Pucynox 13.1 Kpusas g = f (V + 0,50At)

5) J1nst mocTpoeHust KpUBOM COPOCHBIX pacxo0B cocTapisercs Tabiauna 13.2.

B rpade 2 tabnuupl 13.2 3anuceiBaroTCs pacxo/ibl aBoAKa Ha Hayallo (KOHEIl) KaXkJI0ro pac-
YEeTHOT'0 MHTEpBaJIa (CYTOK), CHATBIE C PACYETHOTO I'Hiporpada BECEHHETOo MOJ0BOAbs (CM. PaK-
TH4eckyro paboty Nel2, puc.12.1); B rpade 3 — cpeanue 3a KakIplii HHTEpBAJ pacXo/bl IaBOJKA; B
rpade 4 onpenensercs 00beM MPUTOKA BOJbI B BOJOXPAaHWINIIE 32 KX 1bli HHTEepBas. [lanee on-

penenseTcs 3HaUeHHe IPaBOi YaCcTH PacYETHOTO ypaBHEHUsI BOJAHOro OanaHca (dhopmyna 13.2)
Vo+05 -0 At=Q - At+ (V1 +05 - q1 - At) -y - At
Vo+05-02 At=013+0-0=0,13, mo moNy4eHHOU BEIUYNHE
(pucynok 13.1) cHumaeTcs 3Ha4ueHHE (2 Ha KOHEII MepBoro uHTepBana (rpada 5). 3atem onpenens-
ercs rpada 6, myreM YMHOXeEHHUsI cOpOocHOTO pacxoja ( (rpada 5) Ha pacueTHBIN HHTEPBAI BpeMe-

HU Al. [lanee pacyeT BHOBb BeJIeTCs 110 ypaBHEHUIO BOJHOTO OallaHCa Ha Havajla BTOPOTO HHTEpBa-
e}
Benuuune (0,59 man.m) mrpaduxy 13.1

ma V +05-q, At=046+0,13-0,01=059 .Ilo

3
onpeaensercs 2=0,33 m /c Ha KOHEI[ BTOPOTro (WJIM HA4allo TPEThEr0) MHTEpBaia BPEMEHHU U T.1I.

Tabauya 13.2 Pacuem copocHblx pacxo0os

C BCIIOMOI'aTCJIbHOI'O rpa(bmca

Q, q . QAL, a, gAt, V + 0,50At
3 3 3 3 3 3
WuTepsans M /c M /c MIIH. M M/c MJH. M MIIH. M
1 2 3 4 5 6 7
0 0 0 0
1 1,54 0,13
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3,08 0,07 0,01 0,13

5,38 0,46

2 7,68 0,33 0,03 0,59
7,98 0,69

IIpoodoncenue madbauywl 13.2

1 2 3 4 5 6 7

3 8,29 0,69 0,06 1,25
7,58 0,65

4 6,87 1,12 0,10 1,85
5,96 0,52

5 5,06 1,42 0,12 2,27
4,33 0,37

6 3,60 1,59 0,14 2,52
3,03 0,26

7 2,46 2,03 0,18 2,64
2,02 0,17

8 1,57 2,03 0,18 2,64
1,32 0,11

9 1,07 1,79 0,16 2,58
0,87 0,08

10 0,67 1,58 0,14 2,50
0,56 0,05

11 0,45 1,52 0,13 2,41
0,38 0,03

12 0,31

6) ITo manaBIM Tpadbl 5 TabauIe! 13.2 cTPOUTHCS KpUBas pacXxooB (pucyHOK 13.2).

Qi,Ms/C max
8 y. \\
: /AEERN
. / N\
N
i / N
4 / \
/ N g
3 / \ | max
2 = ~J
1 /"I'—_—// \\
0 —-F—"""""—__——-——— ™ ti,cyT
0,29 1,47 2,65 3,82 5,00 6,47 8,82 17,6

Pucynox 13.2 Pacuemusiii cuopocpagh npumoxa u Kpusasi CopoCHuIX pacxooos.

PaccunthiBaeTcs yrouHeHHOE 3HaueHue cios popcupoBku 1o dpopmysne 13.3
203 o4

0,46 -4,43:2
dopcupoBaHHBIN MOANOPHBINA YpOBEHB onpeenseTcs no Gopmyne 13.4
@Iy =137,5+ 0,63= 138,13 m .
O6bem GopcupoBKH BeIUUCAETCS TT0 hopmyie 13.5

V=14 - 12,03 = 1,97 wmna® .

ha =0,63 m.
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