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B cbopruke dawrca maywwo-merodudeckue paspalfioTky no Gonpo-
CAM 2uUDPOACRUNECKUX NPpOyeccos 8 pexax u sodoesmax Cpedwei Asuu:
cpednul CTOK B3BPUIeHNbLE Nanocos pex Oaccetina Amy-Hapou, zudpo-
Adeudeckan xapaxtepuctuxa Hypexcxog F3C, seansuna ucnapenus ¢
nogepxiocTy novast, ofnawaemod & nepuod cpafioTky 8odoxpaHuatiy,

uayuonnki  Gaaane Karraxypeawcwozo sodoxpasuaniye.  Kpose
To20, paccmarpudaercs sppextuamocrs Yapsaxexoid I'3C,

Rruuza npednaswasena  dan Hagunsx  paboTHUKOS, cOTPYOHUKOS
NPOEKTHUX Opeaxu3auudl, acnupanTos, npenodasateded u cTydenroa
gif308 sudpodcsuNacKol § 2udpPOTEXHUNECKOO CREUAAILMOCTL.

OTeercTBeHHEIl pegakTop

KaHAHAaT TeXHHYECKHX HAayK
3. X, XVCAH-XO4/XAEB




NMPEOAHC/OBHE

['panano3Hble 334340 PA3BHTHA HAPOAHOrO XO3AHCTBA, NpeiycMOTpeH-
Hele ceMuJaeTHHM naanoM ®H pewenuamn XXII cweana KIICC, tpebyior
KPYNHOTO THAPOTEXHHYECKOTD CTPOHTENLCTBA 1 YsGekucrawe, Apyrux pec-
nyGankax Cpenuell Aamm, a takme B Kazaxcrane. Yxe nocrpoenn Kaii-
pakkymckas I'9C um. [lpyxOut naposos va Cuip-Ilapse, roioBHas H nepe-
nagHas '2C wa Baxwe, paspopauHBaercs CTPOHTEALCTBO YuKyprascxoil
I'9C na Hapuue, Hypexkckoit I'3C na Baxule, HaMeueHo CTPOHTENALCTRO
Yapeakckoit TIC na Ynpunke u moipenenne Twamywonckoro, Taxmaram-
CKOro M JApYrExX rHApoyv3aos Ha Amy-lapee, skenavatupyiorea Kartragvp-
rAHCKOE W JIPYrHe Bojoxpanuauiua, Gyaer cTpouThes TYPKCKoe Boaoxpa-
HHJAHLLE, 32 HHM TPYOGuaTHIH BOAOBOA AJHHON B HECKOJABKO KHJAOMETpPOB NpH
pacxope Gonee 400 u%/cex B yCa0BHAX a3PHPOBAHHOrO NOTOKA co CBOGOA-
HOff MOBEPXHOCTLIO H T. 1.

[MpoexkTnpopanue w pacueTs, HeoOXomHMble AAR KPYIHOro THIpOTEX-
HHYECKOr0 CTPONTEABCTBA, CBA3AHHI € BLINOJHEHHEM HAYYHO-HCCJASA0BA-
TeALCKHX, TeOpPeTHUeCKHX M  3IKCNepHMeHTAnbHHX pador, Hacrosumi
cOOpHHK Oyier cnocobCTBOBATE KOMTACKCHOMY  HCMOAL3IOBAHHIO BOAHBEIX
PECYPCOB B UEeIAX PA3BHTHA SHEPreTHKH, HPPHTamHn H APYIHX oTpacaei
HapoiHoro xo3gicTea B Hawel pecnyfanke.

B paGore A. 3. 3axunosa 3aocTpaeTcAs BHHMAHHE Ha BAMHOCTH YCKO-
petinsa cTponTeabersa  Yappaxkckoro moaoxpannanma; A. M, Myxamenos,
A. B. Bowapuun, B. E. Ty3oe paspaGoraan Boipock, BO3HHKAOUIHE NPH
npoextiposannn Hypekckoit TIC; B cratenx 3. M. INMuaocosa, I'. A. Llos,
b. E. Muabkuca, M. C. Caarosa, JI. I1. Mornasaukosa, B. A. Ckpslibhu-
KOBaA OCBelulaxTCH Ei’I&ﬁLIH:{}”IE!IIIHE H BRIHBJWOILHE 32TPYAHCHHA BONMPOCH
pacdera H IKCOAVATAUMK BOAOXPAHHAWUL (HCnapeHHe, 3aHeceHHe HaHoca-
mi): H. H. Cypona, X. A. Mpmyxamenon, 0. M. Hvpmvxamenos, M. B. Ce-
Jdameros, b, I'. Maaaaes pewaior PRI BaMHBIX 3anav o _:mnpﬂuax KOMIOHOB-
KH #_pacuera saementoB ruapoysaos: M. I1. Myxrapos, 0. M. KvasMmunos,
A. 0. ¥mapor, P. P. AGaypaynos anaaHaupyloT caodHbie npobaeMb He-
YCTAHOBHBIIETOCA H BOJHOBOrO ABHMKEHHA, a3paildl noToxa, (OpMHPOBAHHSA
VCTOHYHBLIX pYCed, B TOM YHCJAE BJAEKVIIHX JOHHBIE HAHOCH,

Ony6niKopanue 3THX paGoT NOMOMKET NPABHILHOMY PELIeHHIO HEKOTO-
PHIX HHMEHEPHBIX 3a4a4, NOCTABJIEHHKWX B CEMHJIETHEM MNJaHe PASBHTHA
Hapoa#oro xoasiictea CCCP, i naneneiimemMy passuTHIO THAPOTEXHHYECKOI
HAYKH B Halueii cTpane,

3aMmeuanuss no JaHHOMY CGOPHHKY NPOCHM HanpaBifAThL MO ANPECY:
Tawmrkenr, va. fAxv6a Koaaca, 24, HBIMul’ AH ¥aCCP.

Pedroaaeausa



A. 3. 3AXHIOB

OB YHEPFETHYECKOR 39®EKTHBHOCTH YAPBAKCKOR racC

Ha Yupunk-bBoscyviickom BoaiHOM TpakTe uMeetca 16 aedcrayiomnx [3C
C YCTaHOBJAEHHOH CYMMapHOH MoutHocTblo 320 Thic. k87 M ofium HanopoM
370 mr.

Beuay otcyteteua Ha p. Uupunk peryianpyiollero BoAOXpaHHANILA Bee
cranumd Yupunk-Boscylickoro kackaga paGoTaoT no BBIHVECIEHHOMY pe-
WHMY B COOTBETCTBHH ¢ OLITOBHIMM PacXo/laMH PekH.

BHTOROH pacxod pekli HEpaBHOMEPEH B roiOBOM M MHOTOJETHEM pasz-
pesax. lonosoil crok ee koneGneres ot 10,0 (B MHOroBOAHOM romy) ao
3,70 (B masoBoaHoM roay) mapa. a®, pacxox — ot 2160 (MakcumanbHbi)
Jo 20 (MuHHMaabubii) M3 cex.

Pacxoa pekn pesko COKpallaeTcs B aWMHHE neproa. 3a naTh SHMHHX
mecsaues (oKTA0psL — (eBpane) peka nponyckaer Toasko 15,69% roposoro
CTOKd. Benencteue storo B suMHHIT meproa nout pee I'3C kackana pabo-
TAWT ¢ GOJBLIION HEOTPYIKOH, a BECHOH M JeTOM H3NHUIHHE PacXoikl peku
cOpacsipaloTca Yepea xoaocthle cOpoch,

[Tpu ctpouteancrse Yappaxckoin T'AC mommocteio 480 Thic. Ker M
BOAOXPaHHAHIa oObemom 1,45 Mapa. M* MOKHO OCYILECTBHTH CE30HHOD
peryauporanie cToka Yumpuuka, T. e. JHKBHAHPOBATL X0JA0CThie cGpock
BOAB B JETHHH NepHoja M 3a CHET STOMD YBEAHUHTHE 3HMHHE PACXOIB DEKH
Ha 70—75%.

Hapsakckas 'DC pacnonoxeHna Brlle ronoBHOro ysna Ympunk-Goa-
CYACKOro Kackajla M ABJACTCH ero BepxHell cTyneHbio, okasmpalomlefl cy-
LIECTBEHHOE BANANHE HA JHEPreTHYECKHE XAPAKTEPHCTHKH M PEXHM HE TO.b-
KO camoii Hapsakckoit T3C, Ho H BeeX HUMKeNeKAUIMX CTAHLHI,

Ofwan cxema suHepreTHueckoro npouecca ji06oro Kackana npencrae-
AfeT coboi nocaeloBaTe/bHOe CoenntenHe HecKoabkix [IC, ucnoabayio-
HHX THAPABAHYECKYIO SHEpPrHio oiHoro popotoka. [lpu orcyTcTBHM pery.an-
PYIOWEro BOAOXPAHHAHILE pexum paboThl BCEro Kackajaa onpenenfercs
ECTECTBCHHLIM PCHKHMOM BOLOTOKA, nNpHyeM pexuam pabotel sepxunx I'AC
NOC/AEA0BATENLHO NOBTOpAETeA HHMeaexammumu I'IC ¢ HekoTOpHM 3ano-
3NaHHEM BO BpeMeHH H M3MEHEHHAMH 3a CHET MECTHOTro NpPHTOKa, MOTEph
H 3a60pa BOAW HAa HY#AL BonHoro xoasiictea. [MosTomy Bo3IHHKAWT GOJbe
e 3aTPYAHEHHA B HCNONL3OBAHHM 3JHEPrHH Takoro xackana [9C fes
PETYTHPOBAHHA B IHEPreTHUECKON cHeTeme, NOABJAITCA BHHYAKACHHbIE
noTeps sHeprid W 7. 4. Peryaupyioliee BoJoxpaHHAMOle VCTPaHAET 3aBH-
CHMOCTE peikiMa pabotn T'IC or GHTOBOrO pPeXHMa BOAOTOKA,

KopernsiM 06pa3soM MeHSIIOTCA POJb, 3HAYEHHe W IHEPreTHYECKan Xa-
pakTepHcTHKa otaenbHux ['DC. Boaebloe snavenwe uMmeer mectopacnono-
MEHHE PEryJHpYIOUlero BOAOXpPaHHANHLLA.
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B paccmarpusaeMoMm caydac BOAOXpaHHJHILE PacnonoikeHo Bo rhaase
Kackajna. CreiopaTelbHO, OHO OK33HBAeT:CYULECTBEHHOE BJHAHHE HA pe-
#HM paloThl H JHEpreTHYECKHe NOKAa3aTesH BCeX CTaHUMIL.

BeJIHYCHIIE 3UMHHX PACXO/0B BOAHOrO TPaKTa 3a CHET ONOPOMHEHHR
BOAOXPaHHIHLLA NPHBEIET K MOBHIUEHHIO YHCa YacoB HCNONLIOBaHHS
veranosaentoil Mowsocth I'3C w yseanuennio 3umued obGecnedenHoi Moul-
HOCTH BCEro Kackana.

Kak nokasanm pacueThl, NpoBeAEHHLIE € YMETOM NponyckHoii cnocoG-
HOCTH BOMHOrO TPAKTA M MAPAaMETPOB CYUIECTBYWOIIHMX CTaHIHH, yBeaAHYEHHE
auMuedl oGecnedexHoll MouwHOCTH  TOoAbKO  YHupunk-DBoscyfickoro Kackana
F3C cocrasaser 180 Tthic. KsrT. _

B nepuoa onopoXHeHHs BOAOXPAHHJAHULA AONOJAHHTENLHWHA pacxon
BOALl MPONYCKAETCA MOCAE10BaTe/IbHO Yepe3 TypOHHL BCEX CTaHUMM, T. €.
KACKA MOMHO paccMaTpHpaTh Kak OJHY BHICOKOHANOpHy cranuHio. Ilpu
3TOoM Hanop camoit Yapsakckoit '2C noasepraercss 3HauHTE/bHLIM KOJe-
GaHHAM, B pe3yabTaTe qero HeusGemun noTepH SHeprum.

Taxum o6GpasoM, BeAHMHHA AONOAHHTEALHOH BLIPa0OTKH SHEPrHH Kac-
Kaja, nogyuaemas cpaloTKoi BOAOXpAHMIHLLA:
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Yappakckoft I'9C aa cyer |
CpabOTKH BOAOXPAHHAHING
¥ 2. « — CYMMapHas BhIpadoTKa
3HEPrHd Ha CYIECTBYIO-
HIHX CTAHLUMAX KACKAna 343
cyer cpalGoOTKH BOJOXpa-
HHAHINA; .
EiliI = BEJHUYHHZ [IﬂTEph EII{EPT'HH o t""_ '-"'f"ﬁ o
Ha Yapsakckoi 'IC, Bu-
3HBAEMAH HCNOJAL30BAHHEM TPAHIHTHOIO CTOKA HA CHHMEH-
HBIX Hanopax.

HMa pucynka euano, uto npu yseauueunn h sospacraer J - LOCTHras

NpH onpeiejeHHoOM SHAYCHHH fi cBROero MaKCHMAABHOrO 3AHAYEHHH I:TI'J'-IHEI.
k7). HaabHeiiwlee onopoKHEHHe BOMNOXPAHHAHINA BeJeT K YMEHbUIEHHIO
JAonoaHHTeN IO F.-!:l[!ﬂﬁHTi{H.

Ecan 6m Yapsakckas [3C paGorasna H30aHpOBaHHO, TO pasercteo (1)
HMeno Ohl CAEAYIOUIHA BHI: :

3
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n[}H STOM, kdk BHIHO H3 DHCYVHEKAQ, 3., NOCTHrAa Okl CROCIO MAKCHMAAb-

HOrO 3HAYMEHWs npu fi,, COOTBETCTBYIOMEM NOJACHKEeHH0 Toukn Ry, Otcio-
Aa caeayert, uto 1'2C YUnpunk-bBoacyAckoro Kackaaa cnocolOCTBYWOT yBe-
JAHYEHHIO ONTHMAAbLHON rayOHHLK cpabOTKH H MOBEIIEHHIO SHEPreTHYECKOR
s(pdpexTHBHOCTH Boaoxpaunnanma Yapeaxckofi '3C (4 Ak).
ARANUTHYECKOE PENIeHHe 3a7a49d N0 OnpeleaeHiy IHepreTHYeckon
speKTHBHOCTH BOAOXPAHKHINLILAE CBOANTCA K YCTAHOBACHWIO MaTemaTHue-
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ckoft aaBHcuMocTH Meway Bupabotkofi sueprum ['3C  kackana 3, 3a
nepuos, 7, OoxBaTHBAKOMUA NOJHLIT HKA PEryAHPOBAaHHA, W TAyOHHON

CpabOTKH BONOXDAHHAHING, T. €. K YCTAHOBACHHIO CBA3N 3,=¢(h) n
OTBHICKAHHIO MHHMMYMa 3, H3 YCJI0BHA

da,. o

dfi_ o -

OnHako caA0HHOCTS MOJYUEHHS MATEMATHYECKHX 3aBHCHMOCTEl Mexay
nepemeHHbiMH aKTOpdAMH, CBASAHHLIMK ¢ H3MeHeHHeM IyOHHB CcpaBoTKu

BOJOXDAHHIHING, HE NO3BOJAET B AaHHOM cjgvdae JaTh TOMHOE aHalHTH4e-
CHOC pPElUeHHE 3aga4H.

OpHeHTHPOBOYHKE PACYETH MOKA3HIBAIOT:

a) Gnaropaps Haaumumio Yupunk-Boacviickoro kackaaza I3C onte-
ManabHas ray6una cpaborky Yappakckoro BoAOXpaHMAHILA VBEJIHYHBAETCA
Ha 42 m;

6) BepaboTka sHeprun Ha Yapeawckoit I3C cocramaser 1,7 mapa.
karfuac B rou;

B) YBEeJHYEHHE BHIpAa0OTKH SHeprud Ha cyilectsyiomnx I'IC kackana
34 CHET ONOpPoKHEHHHA L|Ei|lBHHEHﬂFﬂ BOAOAPDAHHARILA [IPCHMYIIECTBERHD
B 3HMHHE nepHod pasHaeTcd 230 mad. xerfvac B rog (6e3 ZONOTHNTEILHELX
KaNHTANOBIOMKEHHI ).

B cospemensom cocrosnun Unpunx-Boacviickuil soguwit Tpakr e mo-
HET APONYCTHTL B NOJAHOM oObeMe AONOJHHTEALHBIN 3UMHHI 3aperviupo-
BaHHLIH pacxoa p. Unpuuk. CaegosatensHo, B CBA3H ¢ co3fanuem Yapsak-
CKOro BOMOXPAHHJHILG ¥ BO3MOMKHOCTBIO CE30HHOrO PEry/aHpoBaHHSA CTOKA
p. UHpuHk BosHHKaerT npofieMa PEKOHCTPYKLUHH CYIUIECTBYIOUEro BOAHOID
TPaKTa B CTOPOHY €ro pPaclUHPEHHA, YTO BHSEIBAET HEOOXOAHMOCTE CTDOH-
TeALCTBA HOBHIX /M pacluHpeHHs cymectsylomux [2C suepreTHueckors
Kackaja.

Ocyuwecrpaene STHX MEPONPHATH NPHBEAET K AajbHEflleMy MOBHI-
HWIeHHI0 3HepreTHueckoil sdeKTHBHOCTH BOJOXPAHHAHILA KaK B MOJAVUEHHH
JONOJAHATENLHON ofecneveHHOli MOIMHOCTH, TAK H B VBCJAHYEHMH BLIpAGOTKH
SHEPIrHH Kackaza,

Haauuwe peryampyioumero Yapsakckoro u nepeperyqaupyiomero Xoa-
FMHKEHTCKOr0 BOJOXpaHHnHul npespaumtaer Yapeakckvio I'2C B camyio
BHICOKOMAHEBPEHHYD CTAHUHIO, MO3SBOARIOMIVIO HMETh B SHEPTETHUECKOI
cHeTeMe sMoOMApHBle pedepprl MoulHocTel 1 cobawaarts Hanbogee 3KOHO-
MHYHBI pexuM paGoThl TENJOBLIX CTAHLMI,

Hapsakckoe BOMLOXPAHHAHILE — COOpVKEHHE KOMIIEKCHOro HasHaye-
Hiis — GJarofapa CBOEMY BHICOTHOMY NOJIOKEHHID MO OTHOLUIEHHID K pacno-
JOMEHHBIM HHKE HPPHTauHOHHBIM BOAo3alopam HMeerT OoJLIIOE HPpPHra-
HHOHHOe 3HayeHHe. CJaeAveT OTMETHTL TaKHKe MNOJOKHTEILHOE 3HAYeHHe

BofoxpaHuauula B Gopebe ¢ nasoakamu B Gaccefine YUnpunxa.
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P. P. ABGAYPAYNOR

K BOMNPOCY PACYETA NMPOPBLIBHOH BOJIHGBI
No CYXOMY PYCIy

[Ipn paapywenun naoTHHu B BepxHem Ghee obpasyercs o0paTuas
OTPHUATENLHAS BOAHA, a B HHXKHEM — npaMas noaoxurensHas. O6parnasn
BOJIHA HA3LIBACTCH BOJHOH M3JHBA, OHA cnocolCTBYET NOHHMKEHHIO YDOBHA
BOAW nepel nuaoteHob. [Ipamad BoiHA — BOMIHA HANOJHEHHA, HAH e npo-
puiBHad, ofpasyerca ¢ yBeJHYEHHEM pPAacxXola BOAM B HAUAJLHOM CEMEHHH
i NMOBHILIAET YPOBEHb BOAB B HHMKEpPACNONOMKEHHOM pycne. Bricora Takoit
BOJHB YMEHBINACTCA C NpolBHMeHHeM ee pHu3. Boama pacnnacruisaercs,
PACIpPOCTPAHAACE MO pyCay B HHMHeM Obede ¢ GoabllloH cKopocTblo, 3aTa-
IJIHBAA OCPOMHBIE KY/LTYpPHLIE 3€MJH H HACEJEHHLE NYHKTH B JIOJHHe
PEKH, H Da3pyliaeT HX, NpHHOCH GoJLIIOH MaTepHadbHBl vileps HapojHO-
MYV XOIAHCTBY.

Bonpoc o6pazoBanua u ABHAKEHHS NPOPHIBHON BOAHBI HEOAHOKPATHO
Heenenosanca'. [lpw  stoM  paccMatpHBasuch 8 OCHOBHOM [ABE CXEMBI.
[lo nepsoil nBHMeHHe NPOHCXOAHT B BOAOTOKe, HMEIOIMIEM SHAYHTENLHYIO
Ha4aJdbHYIO IIyOHHY NO CpaBHEHHID C BBICOTOH BOJHH., B 3TOM chaydae
MOMHO npeHeOpedh BJAHAHHEM COMPOTHBAeHHA aHa. [Toayuen paa dopmya,
BLIPAKAOUIHY CKOPOCTh JIBHMKEHHA BOJHB Mo BOAOTOKY. Bo MHorux paGo-
rax [1,5—10] paccmaTpuBaeTcs M3MeHEHHe KPHBO/ NMOBEPXHOCTH B CTBOpE
MAOTHHL MOCJAE MIHOBEHHOrO YIAJeHHSA LLUTA W NPHBOAKTCA (GOPMyaa AIA
Onpefe/ieHHA pacxofia HIIHBA;

Q=0216}/2g H; = i)

3iect Hy— Hanop Ha nuoTHHe B MOMEHT ee paspywennsn. [To BTopoi cxeme
BOJIHBL ABHAYTCA N0 BOAOTOKY, HMeoUlemMy HebSoabwyio rayGHHY, WAH e
B Cyxom pycie. B sToM ciyvae TpeHHeM no [HY npeHe0OperaTth HeJba3d.

[To nanusim paGor A. A. Uepkacosa u B. B. Bemeprukopa MOMHO
ONpEAeHTh JHIb CKOPOCTL Npodera BOJIHLL H HEJB3A PACCYHTATh BHICOTHHIE
MOJOKEHHS BOJAHL Mo AauHe [4, 9]

H. M. Bepranckuii [3] pekoMeHAYET MeToal (HKCAUHH MrHOBEHHBIX
FOPH3OHTOB, OTBEYAKLIHX B KAMAOH TOUKE NPOOABHOrO NPOMGHIA YCIOBHAM

' AnTop Aammoil CTATLH NPHHHMAD Y4acTHe B HCCACIOBAHHAX, NPOBOARMELX COTPY -
nikamn MBIMul" AH VaCCP na naowanke npeicrosilero cTponTedscTsa YapBakckoro
BOAOXPAHIAMILE, MCTAHOBASHHAR MOZeAL pycaa Ynpunka wmesa mammy 300 & » soc-
MPOHIBOAHAA NOAMY pekd AauHofl okono 80 ka. [lpi paspaGotke NpoekTa BOIHMK BONpoC
0 BOIMOMHON BONHE NPOPWBA. ITOT BOMNPOC ABTOP MAYYAH B NaBOPATODIE CHAPABANKH
MBIMuT AH ¥aCCP, # HacToAuias cTaTen 4acTHUNO ONHPAETCH Ha PESVARTATH HCCACIO-
BAHHA.

Pedroatesius
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PAEHOBECHA || HEPA3PHIBHOCTH A0f HEYCTAHOBMBLIEroCH ABHIMKEHHA, W TIpH
BBIBOIE 3ABHCHMOCTER YUHTHIBAET aBa KOG (QHUHEHTA LWEpPOXOBATOCTH,

OanuM  KosdduuHeHTOM BhIpa)aerTcs TpeHHe, BO3HHKalOUWEe npH
HHTEHCHBHOM NepeMelifBaHil NABOAOYHBIX BOA C BOAAMH HHMKeJNeXKalero
(mox BOAOH) caos, APYTHM — TPEHHE MeK1y NOTOKOM H AHOM pycaa,

Tlpe ABHAMEHHH BOJHB B CVXOM PYCAE€ OCHOBHYIO PONb MIpaeT Iuepo-
xoBaTtocTh cTedkd. [laa storo cayuaa dopMyay CKOpPOCTH MpoOpHBHOH BOJ-
ue [3] H. M. Bepnanckuii naer s suae:

Hzﬂm, - (2)

Onanako ckopocte no 3asucuMocTH (2) B 1,41 pasa Goablue, yeM B HaWHX
onwuTax. KpoMe Toro, caM MeTo] pacuera cIOMed H Tpelyer OoJbLIMX 3aT-
pat Tpyna u speMmens, Takum ofpa3sosm, neoOxoaHMo H3YUHTB cxemy olpa-
30BdHHA BOJIHEI H g€ JBHMEHHA, BJIHAHHE LWEpOXOBATOCTH H H3MEHEHHe
BHICOTH NMPOPWBHOR BONHBI MO JJHHE pychaa.

B nacrosieii pafote Mbl NPHBOAHM pacyeTHble GOPMYAB ABNEKEHHR
NPOPLIBHOH BOAHB, MOJYUEHHBIE HA OCHOBE . CXEMaTH3IALUHH ABJEHHA, N
CONOCTARAAEM HX C ONBITHBIMH AaHHBIMH.

Pfuc. 1. Cxema npwenns npopuexoit  BOAHL
no CyxXoMy pycay:
¢ — 0T, & — APERATIR  CXEMI, f — gEETHYeCKIn. 40 .,
A peas A gy == IHTECPRAIW  BPEMONE, COOTRATCTRVMOGANE  dAnHe
npobera,

HaGatonenns B AabopaTopHLIX VCAOBHAX 32 CO3/laBAEMBIM HCKYCCTBEH-
HO NPOPLIBOM CBHAETEABCTEVIOT O TOM, WTO npouecce (GoOpMHPOBAHHA M pas-
BHTHA NPOPLIBHON BOMHE BecbMa caoxen. CToaumMi BepTHKAABHO nepen
NJAOTHHOR 00beM MKHIAKOCTH Mocje BHE3aNHOTO VAAJACHHS YACPIKHBAIOIErD
COOPVIKEHHA NOA AefCTEBHEM CHJAEL THMKECTH H AaBjeHHs o0pyIUHBAETCH CO
3HAYHTEALHOH CKOpPOCTHIO B BHJAe Baja, NepeiHdas 4acTh KOTOPOTa Ha3H-
BaeTcA QpontoM BoaHm. C yaajenneMm (ppoHTa BONHLI OT MJAOTHHE! BEICOTA
BOJHE CHavana YBEAHYHBAETCH MO BAHAHHEM WWEDOXOBATOCTH, OAHAKO 3a-
TEM NPOHCXOIHT pacnaacreipanue poqaunl (puc. 1, a). Bricora npoprieroil
BOJIHG!, YMEHBIIAACH MO AJHHE, NpHONHKAETCA K HEKOTOPOil nOCTOAHHON
BEAHUHHE B Npelesax, OTHEHAKUIHX TAYOHHe PABHOMEPHOro NBMIKEHHA MpH
yeTaHoBiBlieMen pacxode (puc. 1, 6). OcrobHble rHApaBIHYECKHE SMEMEHTE
MPOpHBHON BOHW — BEICOTA W BpeMa npoGera. B peaynerare mecaeqopa-
HHA MBl AOUKHE MOAYVYHTE QYHKILHH BHAA

I3

A=f{) n I=Ff({), (3)
FAE /i — BRICOTA NPOPHIBHON BOJAHK;
[ — nauna:
[ — Bpema.

[Nponece thopMupoBains NpopeBHOI BOAHL GNH30K K HepaBHOMEpPHOM Y
ABMAKEHHIO BOAHB, BblcoTa NpopuisHOil BOJHE, YyMeHbllasck (pacnaacte-
BAACH) NO AJHHE OT MAKCHMAJABHONO 3HAYEHHR A0 MHHHMAJABHOrO, ]]pi#ﬁ-ﬂll-
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¥aeTcHs K HeKOTOpON NOCTOAHHON BENHYMHE, COOTBETCTBYIOLLER paRHOMEp-
HOMY ABnaenuio soaw (puc. 1, 8). [Ipeanonoxus, 4To ABHKEHHE NPOPLIB-
HOR BOJHBI, H3MEHAIIeecs no 3akony [ = [(t), obpa3yerca 3a CYeT pe3xoro
VBEIHYEHHA pacxofa BOAL OT BHE3ANMHOrO MWJAH MIHOBEHHOTO OTKPHITHA
3a4TBOPOB WAH paspywenns naoTHHEL Tlpn 3ToM yBeanueHue pacxoaa BOAHL,
BHISHBAIOUICE HIMEHEHHE CKOPOCTH H FAYOHHLI HHIKENeMmMallero clod BOIM,
HEé TIPHBOAMT K pPa3puiny CNJOWHOCTH (pHe. 2).

B Takux yCAOBHRX CBA3bL CKOPOCTEl NMPOPHBHOH BOJHLL H HHMeJIema-
lero cjA08 BOAL MOAyYaerca B cronle MHAKOCTH SJEMEHTApPHOH BLICOTH
dh, HCKyCCTBEHHO NoOJJEpAHBAEMOM nperpaaoil no ee yRaJeHHs, nocae
Hero cToa0 KHAKOCTH JABHAETCA CBOCOAHO BHH3 CO CKOPOCTBIO

(55 )
JE

val ude
dﬂ=d(ﬁ)— L@

3aeucumocTh (4) nNpHMEHHTEABHO
K cxeme (pHc., 2) nepenuiueM B
MHTErpaabHoM BHIE

Bath o
th =L odo. Pac 3 s moss s secanies
y Ve cTBOpE.
[locne WHTErpHpoOBaHHA
o= 2gh+v,. (5)
Jlas cyxoro pycna sta saBHcHmocts (np ¥, =0)  npuMer BuA
v=0=12gh, (6)

rae A — ckopocTh B ceéqenun (PpoNHTa NPOPWBHOM BOJAHW B CYXOM PYCAe;

ft — BRICOTE NPOPLIBHOR BOJHH.

dopuyna (6) noayuena Ges yueTa noTepb Ha NpeojO/eHHe CHAB Tpe-
HHH, a TAKXe BIHAHNA cua HHepuun. TlpeanofoiKuM, 4To pacnpocTpaHfio-
Hiica BHH3 ()POHT NPOPHEBHON BOJHLL, PAcnAacTuHBAACh, MPOXOLAHT NYTh Al
B Teuenue ppemenn At W M3 noaomenus [ NEpexoaMT B NOJOKEHHE 1.
Ipu stom wacTHUA BOAL, HaxoAdllagcs Ha rpeGHe BOJHHI B pasaHYHbIH
MOMEHT BpPeMEHH, O IJHHE ONMHCHIBAET HFT}ET[IHIT‘ETBEHHFHI KPpHBYH) JAHHHIO,
MOJOMEHHE KOTOPOl XapakTepH3yeT MIrHOBCHHLIH YEJACH BOAHOA NOoBEpX-
nocti J (pnc. 3).

[TpHHAMAas CcHAY CONPOTHBACHHA NpPH ABHMKEHHH NPoOpLIBHOI BOJAHEI
TAKOH e, KaK W NMpH paBHOMEPHOM ABHXEHHH BOALI, AHHAMHYECKOE Ypas-
Henne pannopecua (10) sanmuwem B BHAE.

gz 1 a8 ad (82
A= _ETE'+*EE+TIF(E)'

MECB“;-%—EHJIE. pacxoayemada Ha HIMEHCHHE CKOPOCTH B CEHCHHH

(no ppemenn);
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E
.;—f(g—g—) — CHJA , CO3Ad0ULaA H3IMEHEHHE CKOPOCTH € mnepexojioM oOT

OAHOTO CEYEHHH K JApPYromy.

Ecan BeAHMHHH BHICOTH NMPOPHBHOM BOAHH, PACIIACTHIBAIOIIEHCA noO
AAHHE, OKOHYATEABLHE, TO JBHMCHHE NPOPHBHOMI BOAHB MOMKHO CHUHTATh
TIYCTAHOBHBIINMCA ¥ HEPABHOMEPHEIM, MeAJeHHO HaMmensgiomumcd. Toraa

EpPENnHINEM AHHAMHYMECKOE YPaBHEHHE PaBHOBECHH:

P ad [ 82
— TR dl fg‘)'

[NpeacraBum 9TO ypaBHEHHE
B KOHEe4HHX pasuocrax. [lpu

NPHPALICHHAX NPHHHMAEM Cpel-
Hee 3JIHAMCHUHE CHAR COonpoTHBR-
b |

JCHHA B lpefeaax HHTEp-

iR
BANOB HHTErpHpoBaHus (=, =
=1,0);
' CH 07 — 63
Puc. 3. I= (ﬁ)cp +m“r (7)

M3 puc. 3 BuAHO, uTO
i I I!.|= |Ili
"T&TL b, + b,)—]'f‘

[Mpeo6pasya ypasuedue (7), noayunm

l = i 4 ae B, =g
M(b:_ b:)+‘=(ﬁ)cp+ﬁcp(£u:)' (8)
rned. . ¢

cor Cepr R, — CPEIHHE 3HAYCHHA CKOPOCTH MO A4 mHe, KosdpHuueHTa

Lliean, ruapaBiH4ecKoOro paauyca.
Jlanee, 3ameHAA MepeMeHHYI0 MO AJHHE CKOPOCTh B W naomans ceue-
HHA © HX CpeaHHM 3Hadenwem (npu [=/ ), mnoacuntaeM KOAHYECTBO

NpoOTeKIEef BOAK 33 NPOMEKYTOK BpeMmenH Af; OHO AOMKHO OHITh PaBHO
obweMy oOTceka o, Al (prc. 3). Takum obGpasoM,

'Eﬂ,, wﬂp-}-f =w_ Al

[locae coxpamennsa Ha o

o= (9)

Beenem Bupamkenue (9) Bo BTOpofi uaeH npapofl 4acTH ypaBHe-
HHA (8) M OKOHUATEALHO YCTAHOBHM, 4TO

|I s 0 . o 8,—8,
a7 (T:-_b_:) +i= [ﬁ)CF—F—l;ﬂ?. (10)

[Mps peweHnn npakTHYECKHX 3ajiad HeoGXOAHMO 334aThCs NAOMIAABK
CEYEHHA N0 KOHTYPY PaspylleHHs, WepOoXOBATOCTLID CTEHKH, a TakKiKe
BRICOTON NPOPHLIBHON BOAHHM HA HEKOTOPOM PACCTOAHHH OT CTBOpA MUIOTHHM,.

12



Mo n3BeCcTHHIM BeIHYHHAM BHICOTH ONpeleJHM CKOPOCTb NMPOPHBHON BOJIHE
B Hauaje W KoHlle BhIGpaHHOro vyuactka no opmyae (6) # HX cpenHee
AHAYEHHE 1O AJHHE.

Murtepean epemenn At Haxoaum u3 seipaxkenus (9) no senaHqHHe cpei-
Hell CKOpOCTH, 3ajgaBasch AAHHON Al (nan spemenem). Iloayuennue seqn-
qHHB BeTapafeM B ypasienue (10) u nposBepsiem TomaecTBeHHOCTh., TakuM
ﬂﬁpagnm_ HeoGxoaumo, uTobLl NpH PelleHHH 3ajladd BCe IHAYUEHHH SJEMEH-
TOB (BBICOTA, CKOPOCTh, [AJAHHA, Bpems npolera JUIHHE H UWEPOXOBATOCTD
creHkn) yiosaersopsiin 6w paserctsy (10). B npoTHBHOM Cayuae pacHeThl
AoaXHL GHTL nosropensl. [loJyuHe COOTBETCTBYIOUIEE PABEHCTBO, MOXKHO
NepexofiiTh K pacdeTy [ABHMKEHHA NPOPLIBHOR BOJAHE Ha cJaelyloleM
V4acTKe.

IMocaeaunili cTBOP NPERWECTBYIOUIETD YHACTKA TNPHHHMaeM 3a nepsLlt,
AJA BTOPOro Y4YHTHIBAEM BHICOTY BOJIHEI B KOHIE BTOPOro y4acTka W NOBTO-
psieM Bech NOPAAOK pacuera. Paccrosnue, rie YCTAHABAHBAETCA BHIPABHEH-
HOe ABHMKEHHe NPOpPLIBHON BOJAHLI, ONpeaeaAfieM H3 YCJOBHA paneHCTBa 3HAa-
yeHHA BHICOTH MPOPHLIBHON BOAHL, NojyyaeMux noabGopoM H3 YPaBHEHHS
(10) » dopmyan pasHOMEpPHOro ABHAEHHS BOLI.

Qo= w,c0 V Rt (11)
speck @, — pacxof BOAM, W3BECTHHA H3 QopMYy bl (1):
¢, — koshduunent lean (12), pasuui iﬂ R, ; (12)

Y — nokazartedb CTenenH;
n — K03 PHIHEHT IIEPOXOBATOCTH.
dbopmysa onpefeieHis NokasaTeds crenewd, noayuexnas H. H. llag-
JOBCKHM JJA VCJIOBHA PABHOMEPHOro ABHMKEHHS BOJLI, HMEET BHI

Y=25Vn—0,13—075¥VR(Vn—1) (13)

B ueasix yTouneHHs NMPHHATON cXeMbl oOpa3oBaHHA W NBHAKEHHA NPO-
PHIBHOA BOJHEL, @ TakWe BOSMOMHOCTH NMPHMEHEHHH YCTAHOBJEHHLIX 3aBH-
CHMOCTEll MLl HCNOJbL30BAaAH Pe3yAbTaThl BBINOJHEHHHX B JOTKe ONBTOE,
OTJAHYAKUHXCA APYr OT APYyra B MOMEHT paspylleHHA MJIOTHHE BEeJHYHHOH
nanopa /,. BHyTpenHss NoBepxHOCTb JOTKa OWITYKATypeHa IEMEHTHLIM
pacteopoM. lllupuna 10TKa H OTBEPCTHA — 10 cx. KoadpHuHeHT Wwepoxo-
BATOCTH CTEHKH, HajlleHHH NpPH paBHOMEpPHOM ABHMEHHH, paBeH 0,008,
Menoab3opansl Nannbie: speMa npofera BoaHON HEKOTOpPOR JAMHE (cumTas

0T MOMEHTA V/ajJeHHs BEIMYCKHOrO YCTPOHCTBA — nperpanst), MakCHMAalb-
Hadg BBRICOTA HPDFHBHI}H BOJAHE NO JAHHE NOTKA, YCTAaHABIHBACMAH CAOYCTH
HEKOTOpOe BpeMs M0C/]e MPOXOMAEHHR BOJIHOM paccMaTpHBaeMoro CTeopa,
H Ko3(hHUHEHT epoXoBaTOCTH.

Vpagsenne H. H. TNapaosckoro [13], Kak H3BECTHO, NPHMEHACTCA MpPH
PABHOMEPHOM [BHMEHHH, 3 B HalleM cayuae [11] — Tonbko NMpH BHIpABHEH-
HOM IBHMKEHHH mpophiBHofl Boankl. [lo3ToMy HepaBHOMEDHOE JIBHIKEHHE
BOJHE TpeGyeT AONOAHHTENLHOTO BBEJEHHS NOIPABONHOrO kospHIRenTa.

O6Gpa6oTKa pe3yiasLTaToR HAWNX ONLTOB NoKasana, uTO B 3THX
VCJIOBHAX.

r.::r'[1--{13W'R;—2ﬂ)(]/aﬁ‘*——n,‘rﬁ)]. (14)
n
rae ¥ — nokasateas crenenu B Gopmyae (13);
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R — rujpasanyeckuii paauyc, NOACHHTAHHHA 110 BHCOTE NPOPHBHORA
BOJHBL

R, — rHApPaBAHYECKHA PaAHYC, MOACYHTAHHHIN MO 3a4aHHON BeAHUHHE
HAMOPA B MOMEHT paspyliedHs (B CTBOPE NJAOTHHH).

BLIBO/1 LI

l. IMpouecc oGpazopanun NpOpHBHOR BOJHBL O4eHb cjoxeH. Beicota
NPOJABHIAIOIErOCsH BHH3 MO CYXOMY ‘pycay dpouta npopuisHoil BoAHM, pac-
NAacTEIBAIOWECA N0 AanHe, NpHOAHIKACTCA K HEeKOTOpPOH NOCTOAHHOM Be-
JHYHHE, EﬂﬂTBETfTB}IﬂIH_EI{ VCJIOBHAM P3aBHOMEPHOrO NBHXEEeHHA BOJLL

2. DpouT nNpopLIBHON BOJHB NPOABHraeTcs Kak 0wl nepexkaTbhlBaHHeM
HeKoToporo o0beMa BOJBL, XapakTepH3yeMoro B Ha4YaJbHbI MOMEHT HEKO-
TOpoll cpeaHell BeaHyYHHON.

3. Hem Ooaslue Hanop Ha NJOTHHE B HAYAJBHBIT MOMEHT paspylleHHs,
TeM GoAbIUE CKOPOCTh NpOoABHMEHHA QpoHTa NPOPHLIBHON BoAHH. C yMeHb-
IIEHHEM BHICOTH MNPOPLIBHOH BOJAHHE (N0 AJHHE) BAHAHHE CHJA HHEpPLHH

YMEHBIUAETCA H YBEIHUHBAKTCA CHABW TpeHMa. Tam, rae ycTaHaBaHBaercs
BEIPABHEHHOE JBHMKEHHE NPOPLIBHOA BOJIHE, OCHOBHYIO POJb HIPAlOT CHIAK
CONPOTHBAEHHA.

4. B pesaynbTare pacuera ABHMKEHHA TNPOPHBHONH BOJHHE MO HallHM
3ABHCHMOCTAM MOMHO YCTAHOBHTbL MaKCHMaJIbHYIO 30HY 3aTOILTeHHA H CKO-
POCTL NpoABHMXeHHs ¢poHTa BoaHbl. OIHAKO 5TH 3ABHCHMOCTH NOJIYYEHH
Ans ycnoBHA naockoi sagawn. HeoGxoaHMmo ellle NPOBECTH ONKWTH B YCJIO-
BHAX MpocTpaHcTReHHOd samaum (T. ¢ LIHPHHA pycaa = LIHPHHE OTBep-
CTHA) ANA yveTa STHX BeJAHYHH B pacuere,
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HEKOTOPBIE PE3YJIbTATbHI NOJEBBIX HCCJ/JIELOBAHHA
JE®LOPMALHH PYCJIA NPHYCTLEBOIo YYACTKA p. BAXILU

Peryaupopaune ctoka p. Baxm Hypekckum BOLOXPaHHAHUIEM HIMEHHT
OuiToBOol pexuM Baxwa uw Amy-Ilapen. Ocamaenune Hanocos Baxwa B Bo-
JOXPaHHJHILE H MOCTYNJAEHHE B HHMHHH Obed NIOTHHE OCBETJEHHOH BOIH,
He HarpyseHHoH HaHocaMmH, npueeger K obuiemy pasMuiBy pycia Baxwa
i Amy-Ilapes ¥ CHHMEHHIO VPOBHS BOAE B r0JIOBaX BOA03aGOPHEIX COOPY-
HEHHI.

Jns HayueHds pYCAOBHIX MPOLECCOB H OMpemeSeHHH CTOKa AOHHBIX
HAHOCOB B OHITOBBIX VCnOBHAX 1o o0beMy pyveiopoil pedopmaunn Hucraryr
BOAHLIX npoOaem W raaporexHHkn AH ¥aCCP wn CAOIHMI3I1 = 1960 r.
MPOBEJH NOJEBEIE HCCNeNoBaHHA npHYyCcTheBoro yuacTka Baxua.

KPATKAS XAPAKTEPHCTHKA PEXHMA p. BAXLI

[To xapaktepy npoTtekanus mnotoka H dopme peunoro pycra Baxuw
YCIA0BHO MOMHO DadfeHTh HA TPH Pa3JHYHLIX Y4HaCTKAa.

[TepBuifi — ropunifi yuactox, ot causuua Kswacy n Mykey no Beixoga
H3 rop, NPOTAMEHHOCThI0 oKono 264 xkm. Bropolt — MoAHHHEN yuacTOK.
Ou npoposaaerca 10 o03. JImMuaukyas Ha paccroaHnd 89 ks. Ha atom
YHACTKE pyCA0 PEKH COCTOHT H3 TaJedHHKOBHIX OTJIOMKEHHI, BhIHOCHUIHXCH
NOTOKOM € TropHoil yactu pexkd. Bece Kpvnusie Hanocw (rajedsns) nocre-
[IEHHO MOJHOCTHIO OTKAAABIBAKOTCH N0 AJNHHE VYACTKA, B PE3VIbLTaTe Yero
HENPepLIBHO H CHCTEMATHYECKH TMOBHILAIOTCA OTMETKH CpegHero gHa o
YAJAHHACTCA raneyHHKOBAA 4acTh pycna. U6 HHTEHCHBHOCTH NPOJABHMKEHHS
raJeyHHKa BHH3 N0 TEUeHHIO HEBOIMOMHO CYIANTL H3-33 OTCYTCTBHSA NaHHBIX.
Cpeanuil YKNOH BOAHOH NMOBEPXHOCTH yuacTka nopsaka 0,0013 uaMeHnsercs
or 0,0031 8 nayane yuactka go 0,0008 g xonue. B nayane yuacrka pasmepw
OTAeNBHEIX 9acTHL (KamHed) cocrasqaAwr 20 cum H Oojee, a8 K KOHLY cpea-
HHE [HAMETD HAHOCOB, CJATAIOIHX pYCio, yMeHswaerca ao 2,2 cm. B pye-
Je (ocobeHHO B MeXeHh) MOABAAIOTCA GOAbLIHE H Majkle OCTpOBa, pacufie-
HAKUAE BOAHBIE MOTOK Ha pykasa. B oTAenbHHIX MeCTax Sgeck pycao
PEKH HMeeT WHPHHY 10 3 KM.

Tpetuit yuacToKk — NPHYCTHEEBOR, NpoTAXenHocTbio 56 kM, oT 03. xn-
JHKYAbL A0 CAHAHHA ¢ p. [IsHgx. 30ech pexka npoTexkaer Mo OJHOMY pychay,
Gepera B [HO ero CJAOXKEHH CYMECYaHEIMH M NecYaHuMH TPYHTAMH, BCaen-
CTBHE Yero pPycJo HenpepeiBHO AeQOpMHpYeTCs Kak mo rayOHHe, Tak ¥ B
naane, w pexa meauapupyer. Kosdduinent @3BHAHCTOCTH Ha 3TOM YuacT-
Keé pekn — 1,508. Bnone pekn wmHoro osep u OGonor, obpasopaBuiHXcA H3
ctapuy. Bepera pekw cuiabHO 3apociH KYCTapHHKOM M kKamuimiom. B cpen-
Hem pychio umeer wHpHAy 350—400 4, cpeaunii YKAOH rOpH3OHTA BOAB —

L
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nopaaka 0,00023, a cpeauni auaMetp nodHsx Hadocos — (0,15 ma. Ha stor
VHACTOK CBEpPXV NMOCTYNAIT TOALKO Necuanble HaHockl, a pee Gonee KpynHbe,
Kak OL10 cKaszaHo BHEILLIC, OTKIAAALIBAKOTCH Ha HTU]JU.\L

B Ta6a. 1 npusegen pakuHoHHEI COCTAR JOHHBIX OTAOMEHH]] HA BTO-
POM H TpeTheM YHacTKax.

Tatbannpa 1
MecTo BINTHS ] i;a_neTp- pr_;-itlmi. L
npolut Ha ol 1,0-| 0,5—/0,25~
YHACTKE > 40 [40—2020—10{10—=5 5—“21 2-] U:EI ﬂ.'ﬁ ﬂpl c:-ﬂ‘] dt‘].l
34 L ! = -
B KoHue n0aHH-
HOTO 11,84 33,72| 32,05 2,30 0,74 0,07| 0,14 | 15,52 1,63] 1,99 22,0
B nawaae npH-
YCTBEBOIO = — - — | =] — 10,2 8,7133,0(58,0] 0,15
'

Mu npeanoaaraem, uto nociae nocrpoidkd Hypekckoro ruapoysaa Ha
BTOpOM YyuacTke oOuuii pasmulp GyAeT He3HAUHTENbHBIM, HA TPETheM iKe
(MPHYCTHEBOM) OH MOMET CTaThb O4YeHb OGOABLINM,

[lo panneiM CapGaHTCKONR CTAaHUHH, CpeaHMit MHOroJeTHHil pacxoj
Baxma — 637 m¥/cex, crox Boami — 203:10° 4% B muHoroBoauuil rof
cpeaHerofoBod pacxos pased 926 a’fcex; o©OH COOTBETCTBYET CTOKY
294-10° &% B manoBoaHuil rog MHAKHA cTok pased |5823 man. u®, a
cpenterojiopoii pacxon — 499 m¥feex. MakcumanbHuii HAGAKACHHBIT pac-
xon — 4440 a¥fcex  (10. VII 1953 r.), munumansueii — 122 sdfcex
(8. 11 1948 r.). CpeaneMHOroJeTHHR CTOK B3BelIEHHLIX HAHOCOB —
84.8-10° 1.

lFogonoit crok Boaw Baxwa B 1960 r. 8 nHavane npuycTEEBOTO
yuacTka coctapnnan 20,44 -10° x3 uTo COOTBETCTBYET CpenHeMy pacxony
646 m?/cex. Tlo croky BOAE M CpefHeMY PACXOAY 3TOT rojl CpelaHHii MHOro-
JIETHHH,

PE3YJbTATE NMOJEBLIX HCCAENOBAHHA

B 1960 r. mu HecaenoBanay yqacTok NpoTamenHocTbo 13,2 kM, Haxo-
AAHACA Ha rpaHHlle BToporo H Tperbero. Ha Hem pasGutel # 3aKpeniens
16 npomepHux crtsopos. [loauuusii  yMacTOK JOCTHraer creopa 6, a
OT cTBOpA 7 HAuHHaeTcs NpuycTheBoil. Mexay cTeopamu 6 W 9 B OTAGABHBIX
MECTax BCTPEYAaeTCA raJeqyHHK. IJTY 4acTh pycja MOMHO CUWTaTh Mepexoa-
HOH, TaM B HACTOALLEE BpeMs YANHHASTCH AOJAHHHAA YacTbh pPeKH 3a cuer
NPHYCTLEBON.

O6nem pycaoBoit pedopmaunn Baxwma onpeneanwan no 16 nonepeusu-
kam 16 npomepamu. [Noayyennsle pe3yabTaTel npHBefeHn B Taba. 2.

[laan yvacTka, MECTOMOJONKEHHE NMPOMEPHLHX CTEOPOB, @ TAKMKE COBMeE-
IeHHBIE NPOJAOJbHEIE NPOMHIN, NOCTPOEHHBIE NO CPEAHHM OTMETKaM [Ha,
nokasansl Ha pue. 1. B Havane yyacTHa Xopollo BHAHO 3aKOHOMEpHoe
yepegoBaHHe ABYX MOCTOAHHBIX NJAECOB ¢ NepexkataMu Ha cteopax 2, 6 W
10. Hume creopa /0 stofi 3akoHOMEpHOCTH He HalJaofaercs, Tak Kak
MECTONOJOMEHHE TJIECOB H NepeKkaToB MeHserca Bo spemend. Hanpuwmep,
no nepsoMy npomepy creop |3 HAXOAHTCA Ha NepexkaTHOM YyuacTke, a no
NMATOMY — Ha nJjecoBoM. To e camoe BHAHO M HA JAPYrHX NoOnepeyHHKax,
PacnoaoasCcHHWX HHEE CTBOpa 1.

Takum o6pazoM, Ha NPHYCTLEBOM YHACTKE IJeckl M MepexaTtsl Mno-
CTOAHHO MEPeMeIlalnTca CBepXy BHH3 no TevyeHnio. CKOpoCTh nepeMentenus
3ABHCHT OT BEJHYHHBLI pacxofa BOAM B PeKe H KOAHYECTBA NMHKOB MaBOAKA.
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Tabanua 2

O6wem pycnonoft gedopmaunn p Baxw
Ha YHACTHe MNPOTAMEHHOCTBIO 13,2 K

| Obbem pycnosoil aedop-

Nara npo- | Koanuecsao | IEEI:I_HH. "t bop Cpe i

nlg';:f:g g Mepa  [CYTOK Meiny) “P;i':f"

(1960 r.) | nposmepam Pa3IMLLD R M5 feex
1 71V 21 1160782 TO2620 318
2 28.1V 19 1754744 1528484 643
3 17.V 14 1240437 1 5TE942 836
4 3LV 10 1325205 1976236 1098
5 10,V1 10 1169848 12015935 1115
6 20.V1 2 1048112 1979455 1347
7 a0.VI 9 2288200 1467765 1821
A 8.VII 10 2024810 1356830 | 2003
g 18.VII 11 1057895 1917450 1258
10 29V 11 1561675 1060990 1425
11 9.VIl G 1292585 925150 1726
12 15.VIII 7 1019190 1570485 1931
13 2.V 18 1816250 2137335 1394
14 9.0x a9 1061530 1523945 475
15 18.X 68 1402345 BOOL110 255

16 24.X11

Wroro 262 21223508 | 21215731 823

i35 |
T R
= H'x i FO0UT 1 80008
Ja3t e i F
el faiine
g ) ._._::,'._;'h\,h‘__ gé-:.;: it -—-tianT dode
s anl \E&f'
5 E Jog
- —_—
o] ot
L —-—:!
sk =t
, st
L]
[fagoe 7 - F T A RE T 7 . 3
m.i w60 |35 sod 645 -'+'-1-‘i 18483 irfs" #4e |520] 1205 | 123 ! IEE :w-! w8 | B0
] !
T a T i § - £ £ § 8 () Ly /!
Pm:. 1. MMaan ¥ copMemennbli npoaoabHui npodHIb YHacTEa HccaenoBaumil p. Baxm:
T P 2 npi g w= 400 atfcex  (IB.IV 1960 r.); 2 — llpﬂ!up § npu_ Q= 1180 rﬂr (10.V1 1060 r.);

J— npouep ﬂ‘ npi Q

9294

Mfcex (B.VII 1960 r.); 4—

Fmrp W Q =164,5 w%cex llﬂ: ]I 1560 r.); 5— npo=
Mep M npn Q=80 e, {H.IH-XP 1 Tsls '
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[MepeMelleHHe MASCOB H NEPEKATOR BHH3 N0 TEYEHHIO XOpOUIo BHAHO
10 COBMELLEHHLIM npoduisM cTBOpPOB Ha puc. |

Mo sTOpOMY NpOMEpPY MakcHMaabHaa ray6GHHa B cTeope /3 HaxoaMTCd
v nemporo Gepera, no MATOMY — MPHMEPHO B CepelHHe pycjia, a NMo BOCk-

MoMy — Yy Jqesoro Gepera.
Hon 13
e Jﬁiﬁ: Sl Ay Wl T [ P
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v |
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Prc. 2. ComMemennne nonepeyusle npoduan pycaa p. Baxw:
| — nposep 2; 2 — npowep §5; J — npostep & 4 — npouep 2 5 — nposep 4.

Takum oGpasom, KpoMme pycaosoit aedopmauny no rayOHHe, NPoHCXO-
AT AedopMalHg pycia B No WHPRHE.

C nepemewieHHeM m/eCOB W MEPEKaToB MEPEMEIlaeTcA W CTPeKeHhL
NOTOKa No LWHPHHE pycaa.

B npemenax noAHHHOTO (rpaBeqHCTOr0) ydMacTka Ao cTBopa 6 amiau-
TyAa KosleGaHMA OTMETOK AHA cpaBHHTeNbHO Heboabuiaf, ocoGeHHO B CTBO-
pe 2. [1pH H3MEHEHHH pacxofa BOJAW OT MHHHMAALHOrO 10 MAKCHMAALHOTO
OTMETKH 1Ha koaeGmiotea or 0.5 10 2 M npu cpenneii whpane pyvcaa 450 .
Huxe creopa /0 B necqaHoM pycie (MpHYCTbeBOR y4acTox) npu cpeined
wupite pycaa 400 m amnauTyia KoneGanwa aHa cocTapasier 3—5 M
(pue. 2).

C ypeauuenHeMm pacXofia BOfAW B peKe CHJIbHEE pasMbiBaeTCA pycao, a
¢ yMeHBIIEHHEM pacxona yBeanuHBaloTes otaomenns (tabna. 2). 3a 262 cy-
TOK B Mpejiesax HCCAEAVEMOro Y4acTKa pyciao pasmblioch 8 00bCME
21,2 man. M3 TMouTH B TAKOM e KONHHECTBE Ha ITOM He YHACTHE OTAOMH-
JHCH HAHOCH,

Ha rpaseanctoM yuactke pycna ofbem pycaopoi dedopMaunu B
1,7 pasa Meublue, yeM Ha MecHaHoM, 4To OOBACHACTCA OTMOCTKON JHa pycaa
KPYMHBIMH (pPPaKUHAMH HaHOCOB.

®
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Onpejeaedite pacxola BJICKOMbX HAHOCOB HeNnoOCPEACTBEHHBIM H3Me-
pennem gan pek Baxm w Amy-IapeH noka HEeBO3MOMHO H3-33 OTCYTCTBHA
Joctatodno Hajemuslx npubopop. [lostomy obbem pycaoBoi aedopmauuu

HaMH HCMOJLIOBAH JAA ONpeiejeHHs CTOKA BJAEKOMLIX HAHOCOB H@ MpH-
YeTheBoM yuacTke Baxwa.
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Puc. 3. Cxema mziq::puau;ml pycaa Ha Daece M NCPEKaTe.

— npogoaniuf npodiiaL:
I = ropmoonr noas o nancgok; & — roplacnt poge  p MCHCERL] 3 — aED
B MEHeNL; = pasuidn n![u!un:E. S= NaumMm AECa;, 06— 40 B DIB0I0K;
— paan.

IMpu nogcuere cToka BJACKOMMX HaHOCOB No oGLEMY pycaosoii aedop-
MAUHH BOCMOJAbL3VEMCA H3BECTHHIMH NOJOKEHHAMH nepedopMHpOBAHHSA
AECOB H MEPeKaToB PeKk B NEePHOA NaBOAKAa M MeKeHH, MHINOMeHHLIMH B
pabore [1].

2500 |
?m-t
2000+

o |
1758

mVcon

'Wﬂ'__*,.f_,

250 vieg

i i"w' Mecsym
1

| — | | 1 i L 1 1 i 1
T W ¥ ¥k KX X AR

H

Purc, 4. Tpapux  xoxeGanus pacxoas M ropHIOATA
voar p. Baxw B creope 9 3a 1960 r.

Kak H3BecTHO, CMEHAa MEMEeHH W NoA0BO/ALS Bh3HWBAeT CYILECTBeHHBE
H3MeHeHHs n (OPMHDOBAHHH NPOROALHOrO NpodHAR PEeKH.

B mexenh CKOPOCTH Ha NepekaTax 3HaYHTElbHO NPEeBLIIAIT CKOPOCTH
Ha naecax, W MosToMy NepeskaThl B TEYEHHE MerKEHH noaseprawTca YCHAEH-
"HOMY pas3MuiBy, [MpPOAYKTH KOTOPOTO CHOCATCA B OmMMaduiHe InJechl.
B pesyawvare AHO Ha Nepexkatax noHWMKAETCH, a HA nJecax HapalliHBaeTcH.
‘Bo mpems naBoika YKIOHE Ha nJjecax M NepexKarax OTHOCHTENLHO BhIpaB-
HHBAIOTCH, CKOPOCTH Ha Jaecax yBeJWYHBAlOTCH, H BMECTe € TeM YCHJAHBA-
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eTCA BLIMBIB HAHOCOB HAa MJECax H BHIHOC HX Ha NMepeKarsl, BCACIACTHHE Hero
AHO Ha nepekatax cHOBa Hapaumsaercs (pHe. 3).

Takum 06pazoM, B NaBo/IOK NO Beell AHHE PEKH BCE NJCCOBLIe VUACTKH
PasMbIBAOTCA, a NMEpeKaTh HapaulHBalwTCA, B MeMeHs — HaoGopor [l
[MpoayKTH pa3MbiBa AHa PEKH Ha MJECAX H NepeKaTax MepeMellanTes BHIS
10 TEYEHHID B BHAE BJEKOMbIX HAHOCOB,

B nepeoM I'IpHﬁ.'IHH{EHIIH MOMHO NMPHHATDL, MTO NMPH OJAHOM NMHRE Mnanoi-
Ka BJeKOMbIe HAHOCH 3a NABOJOK H MexeHb (O0AMH rof) NEpemMellalTca Ha
AJHRY OAHOro nJjeca H OAHOro nepexkarta, HiH Ha NOAOBHHY 1nara McaHlphl.
Toroa MOKHO NPEANOJOKNHTE, 4T0 00BEM PYCAOBON AedopMalun 3a NepHoL
HaGaioaenuit Ha y4YacTKe OAHOrO NJaeca W NEpPexkaTta ecTh CTOK BJAGKOMALIX
HAHOCOB,

'mpporpad Baxwa B napojoxk HMeeT HECKOABKO nHKoB (puc. 4).
ChenopaTeabHo, B Napolok HaOIOIAOTCA IHKAL PA3MBIBA NMJECOB H nepe-
KATOB, CHIIPGHD}H..'I_HI'HU.I'.IIEEH TO YBLJHYCHHEM, ToOo YMeEHbLINEHHeM pacxond
JAOHHBIX HaHocoB. [lpn 3ToM HEKOTOpas 4acTb BJEKOMBIX HaHOCOB, NO-
BHAHNMOMY, NepeMellaeTcd 3a nNaBoAOK H MeXeHb Ha AAHHY HECKOJbKHX
NJecoB H NEepexkaTos.

O6bem pycaosoil gedopManny olHOro NJeca W Nepexkata (CpeiHHii H3:
4—5 naecos M NEPeKaToB) MPHHHMAACA 33 BEANYMHY CTOKA BJACKOMBIX
HAHOCOB, NPH ONpeicJeHHH KOTOpoH paccMaTpHBaJCA V4acTOK OT CTBOpa
10 no cteopa /6. Ha yka3zanHoM y4acTKe pekH, Kak BHMAHO M3 pHc. 3, Ha-
GalofaeTcs ABa naeca W ABa nepekata, a oOwem pycaopoit gedopmaini
(paamme) cocrasaser 11,7 man. u® Toraa obneMm pycioBol gedopma-
[LHH Ha OAHOM nJece W OJAHOM nepexate paseH 59 MaH. M

IMpn o6beMHOM Bece Hauocoe B pyeae Baxma B 1,6 7/u® crok BaeKo-
MBIX HaHocos — 94 man. 7. 3a sech nepwoa HabGmwaennii (262 cyrok)
CTOK B3BellleHHLIX HaHocos pasuaaca 113,7 man. 7. CTOK BAEKOMBIX HaHO-
COB OT CTOKA B3BellleHHbIX Hanocop coctapnsa 8,3%.

[pusenendble pesyabTatel nolicueta NpHOGAHKEHHBIE, BBHAY TOro 4To
KOJMIHYECTBO MJeCOB H NepeKkarToB, BO3MOXHO, B3ATO HAMH HE COBCEM TOYHO
H3-3a GONBLIIMX PACCTOAHHMA MEMAY CTBOpPaAMH W OrPaHHYEHHOCTBIO JTHHBI
[ecYaAHOro YHaCTKa PEeKH.

Tak xak pacuers ofilero pasmeiBa pycna na Goaslloft AAHHE W 3aHe-
CeHHA BepXHHX ObedoB NAOTHH  3ABHCAT  OT NPABHABHOCTH ONpPENEEHHA
CTOKA BJASKOMBIX HAHOCOB, TO B AanbHelwem HeoOXOZHMO NPOAOHMKHTL TO-
JeBLe HCCAEAOBAHHA A5 yToudeHus W Gojee cTpororo OGOCHOBAHHA NMPH-
HATOII HAMH METOAHMKH NOJACMETa CTOKa HaHOCOB mo ofbeMy pyCcJaoBoi

aedopMaLHH.
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3 A, M. MYXAMEILOBE, A. B. BOYAPHH

0 MJOTHBIX NOTOKAX B YCJNOBUAX HYPEKCKOIO
BONOXPAHHJIHIIA

TNaoTHbie noToki o6pa3yioTcA NpH CAHAHWE JABYX BOAOTOKOB C pasaHy-
HHIMH TIOTHOCTAMH BoAbl. [lBamenne HX nocaoiinoe, Ges BIaHMHOro nepe-
MEIHBAaHUA, T. ¢. NoToK, oGiagawimil Goableil  [IOTHOCTBIO, JBHAKETCH
B MNPHIOHHOM CJOE, a ¢ MeHbUIeif — pacrnojaraerca peie. PasHocTs NJ0T-
HocTell Boae of6ycaoBAeHa pPa3sHOCTRID TEMNEpaTyp, CTenenblo HACHULEHHA
PACTEOPHMBIMH WJIH TBCPILIMA KOMIOHEHTAMHE HAH HX PasfHuHLIMM COYeTa-
HuaMH. HanGoablmi wHTepec npeicrasianer o0pasoBaHHe MJI0THOrO NOTOKA
B BOJOXPAHHJHILE 33 cHET B3BEWIEHHBX HaHnocos. B TakoMm caysae pycnao-
BOIl MOTOK ¢ ONpejeieHHOll KOHUEHTPauHeH B3BECH NPH BCTYNJEHHH B 30HY
BHKIHHHBAHMA KPHBOI MOANOpa TepAeT KPYymHLIE YacTHUL HAHOCOB H ony-
‘CKAeTCH B NPHAOHHLE cjaoH, o6pasys JOHHKINT [MOTOK B BOJOXPaHHIHIILE.

909 HaHOCOB JOHHOTO  MOTOKAa  HMeeT  HaCTHUK  pasMepoM
d < 001 = 0,013 ss, uz mux 500 — d < 0,002 —- 0,003 mm, T. €. JOHHEE
NOTOKH OOpasyioTCA Ha NMOTOKaX, COAGPMAIHX 3HAUHTEAbHYK 4acTh Me-
Kux paxunit nanocon. Hanmpumep, ua sogoxpanumuiiax KHP mMunumans-
Haf MYTHOCTL, MPH KOTOPON NPOHCXOLHT yeToiiuneoe ofpa3opaHie JOHHOrO
notoxa, cocrapaser 50 + 10,0 ke/x® npu d < 0,01 =40 - 60%. Kak npa-
BHJIO, NBHMCEHHE TOMHOTO NOTOKA NPEKpallaeTcds ¢ npexpalieHdeM hopMu-
PYIOILErD ero naBojika.

Ha Goasmux yijaonax axa sogoxpaduamunia (Ip > 0,001) nonusii noTox
JIBHMETCH H Nocjae NpekpalieHns NaBojika. B oraenpHbix cayuasx Takoi
NOTOK ACCTHraeT MAOTHHY H MoeT OwiTh pasjieabHo cOpouleH B HHIKHHI
Gbedp uepes foHHbie cOpocHbie oteperis. Ecam mx nmponyckHas cnocoG-
HOCTE HEOIOCTATOUHA, TOo nNepen IJIOTHHON ﬁﬁ[}?ﬂ}.'ETEH BOOHA NOBLIMEHHA
JAOHHOTO MOTOoRA. E JABHMCHMOCTH OT LJHTENBHOCTH E}"LL[("!..'THGHHHHFI JOHHOTD
TOTOKA, oOBeMa aKKyMYJALHH TNaBojika H OTMETKH 3aJ0WeHHA nopora
BOAONPHEMHHKA ONpejesentblil o0beM TBEpAOTO CToKa OVAET MPOXOAHTEH
B uepes sogonpueMmuuk. [Tpu OoTCYTCTBHH  JOHHBIX  COPOCHHIX OTBEPCTHH
nepes naoTHHON oOpasyercs NOABOLHOE CKOMeHHe MyTHOHl Boawl. C Teue-
HHEM BpeMCHH TaM OPOHCXOOHT KOHCOJAHIAUHA YACTHII, H Uﬁpﬂﬂ}'ETEH
npusMa 3auaenna obnemuum Becom y = 0,6 + 0,7 7/m®,

OGpazopadne MJOTHOTO NMOTOKa HCMOALIOBAAOCH AR VAAJEHHH HacTi
NOCTYNAIOUIHY HAHOCOB U3 Hejaoro pana mojoxpannauil.  Hanpumep, B
Booxpanuanmax Elephant Bulte (CLHA) Guao yaaznedo 5%, Fexoma ua
p. Red River (CIUHA) — 10% uanocos ot cymmaptoro croka. B Bojoxpa-
‘Hunnwe Conchas ua p. Canadion, rie WMeNHCh OGNArONpHATHLE VCAOBHSA
olpasoBaiua JMOHHOTO noToKa (ysKas kawboHoOOpasHas daulia BOAOXpAHH-
S nnma «© vegroHom ana = 00015 = 00025, BoicoKam MYTHOCTE PEKH

y

21



R g s —— .
B

p= 100 k2/u®), oObem yAaneHHEIX HaHocoB 3a nepswe 11 aer paGoru
BOAOXpanHHAHIla coctasWan 15+ 30% wumx rogosoro croka. Ha Bojo-
spannanme o3. AnwGepra (IOAP) nounuwit notok aanepmuBasca nepel
TIJOTHHOH M NPH  JOCTHMKEHHM KOHUEHTpauuu, OJaH3KOH K §peneabHO,
cOpachBanca B HWAKHHH Obed. Anajorkudo yaaiaaiHcs HaHockl Ha
Bofoxpanuane fril Emda na p. Agriounr (Aamup). Texuuko-skoHomuye-
CKHE pacyers! NoKasupaloT, 4To Hanbonee BHTOAHAH KOHUEHTpaiua cOpoc-
Horo pacxofna — v = 1,03 = 1,07 7/x® 3a vertnipe roga sKcnayaTauns
yAaneHo #n3 poloxpanunuiia ot | ao 4 man. 4® BaHOCOB B rOj, HAN OT
25 no 47% ronoBoro croka.

Ha sonoxpanmauwe [yauwtnn (KHP) vaansaaocs 8—10% rogomoro
cToka Hanocos. PaspaboTka 3KCNAYaTaUHMOHHBIX MEPONPHATHIT HA OCHOBE
CreHanbibX NoJeBbiXx H Jab0paTOPHEIX HCCAeAOBaHHIT NO3BOAMIa VBENH-
uHTh ofbeM yaanaeMulx Hanocos go 30%.

Teopernyeckne M SKCNEpHMEHTaJILHLIE HCCICL0BAHHA JOHHOrO NOTOKA
NPOBOAHNIHCE NpeHMyllLecTBenHe 3a pybemom (CIUA, KHP, ®panuns, OAP
u ap.). Oaa yenosuit KHP (Causmutbbeca) nw OAP (Accyal) noHHBE NOTOK
H3yuaacsd B JIEHHHrPAACKOM NOJAHTEXHHYMECKOM HHCTHTYTe HM., Kanunnna
nod pyrosodcrsom npod. M. H. Jlen. HanGonee noano ueenegosada nao-
CKad 3ajava ABHMEHHA NJOTHOro noroka. Ilpn 3TOM pasHoCTb NAOTHOCTEH
CO31aBaJiach MCMOJNb30BAHHEM Pas/AHYHLIX MHAKOCTEH (BOoga — KepocHH,
rasoidH, HacBIUEHHLIH PacTBOp H T. }.) H pee — HACBIIeHHeM Mejbyaii-
IWHMH HAHOCAMHM.

OnbiTh NOATEEPIKAAIOT, YTO JABHMKEHHE HOHHOTO MNOTOKA HE OTJAWYEETCS

OT ABHXEHHA PYCAOBOro NOTOKd, T. €. 3aKOHBI, NOJOHEHHbLIe B OCHOBY €ro-

pacuera, ClnpabpelliHBLI H AJfA NAOTHOFO NOTOKA. anIII.I.HTTHEIJ'II:IIDE OTJAHYHE
MPOABAACTCH JHIIbL NPH y4ere cHJl B3BEWHBaHHA M 100aBOYHOrO CONPOTHE-
JEHHA Ha NOBEPXHOCTH pasfena KHAKOCTeH.
Tpuenne JOHHOTD NOTOKA BLIPAMKAETCA VPaBHEHHEM
F-m o2

i £t Y
a5 = I ”:I
l—g—;ﬁ

By
.

lsnnenne nonnoro notoka npu fo > 0,001 npubanmaercs K pasHOMEPHOMY:

ot = &0 (2)

fm

3nech

Tr # T — 00BbEMHLIA BEC NJAOTHOIO NMOTOKA H BOIBL;
¥ Wl — cpeanHe CKOPOCTH H rAYGHHB JAOHHOTO NOTOKA;
/, — YKJAOH H3a BOJOXPaHHJAHING;
Ao — CyMMapHbIf KO3(Q@HUHEHT CONPOTHEACHHA ABHMKEHHIO AOHHOTO

MOTOKA.
JKCNepHMENTaAbHBE HCCASNOBAHHA B J0TKaX M BOAOXPaHHAHULE
Iyvanrun (KHP) nokasain, 4To BeAHYHHA », HE 3aBHCHT OT a6CoaioTHOR

IIepoXoBaTOCTH AHa M uHcaa Pefinoanaca W cocrasaser A, = 0,025

(Re=15-10*—50-10%). Ipn stom 1017 CONPOTHBAEHHI HA NOBEPXHOCTH
pasaena i, = 0,005,
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H. H. Jlesn, ocHOBHBaACL HA ONKWTAX B JAOTKE, CHUHTAET, UTO YKasan-
Haf BHule BeaHuuna b coorsercreyer Re >24.10°, anpn Re < 24.10°
nabaojaerci 06aacTh rAZAKOro pycaa.

OueBHAHO, YTO CBA3bL BENHYHMHBEL A, C FHAPABAHYECKHMH SJEMEHTAMH
pycaa H ero mepoxoBaTOCTL0 TpeGyeT AadbHeRIEro Haydexud.

Yetoituneoe npoTekaHue AOHHOrO NOTOKa B BOAOXPAHHAHIIE, NOMHMO
€ro NJAOTHOCTH, 3aBHCHT OT cKopocTH ¥ oluleli rayGHHEE  BOAOXpPAaHMAMLULA.
[lpn manoil cKOPOCTH AOHHOTO NMOTOK2 TPaHiuHas NOBEPXHOCTbL NpeicTaB-
AfeT coGoil OTYETANBO 3AMETHYIO NaocKocTh. C BO3pacTaHHeM CKOPOCTH Ha
FPaHHYHON noBepxHocTH HabaonaeTcs o6pas3oBaHHe MPOAGIbHEIX BOJH,
KOTOpHE MOryT NpoOHTL TOAUWY YHCTOR BOAW H NMOJIHOCTLIO HAPYIWIHTL No-
CAONHOE ABHAKEHHE.

[Ipu Bunycke NOHHOTO NOTOKA uepe3 OTBEPCTHH MJAOTHHL, Gaarogaps
EHEHHTE.M:HDM}-’ BO3PACTAHHID CKOPOCTH NPOXOMICHHA, 3aCachlBAeTCHA YH-
CT2s BOAA, YTO NPHBOJAKT K CHHACeHHIO ofulero ofbeMa yaanseMmbXx HaHOCOB.
Mostomy Bonpoc paamellennd cOpPOCHMX OTBEPCTHi B Tene NJOTHHH
HFPAeT HeMaJoBaMHYI0 poJb.

A. Kpaiis nas xapaktepucetukn paGoTs c6pocHLIX OTBepCTH mo yaa-
JACHHI0 HAHOCOB MPeLJGHHA NnapaMerp B BHAE

| g'Aze
7 e (3)

F

rae Az — BHCOT2 JOHHOTO MOTOKA WAL UEHTPOM COPOCHOTO OTBEPCTHA.
Mytnocte cOpocoro pacxoja paBHa MYTHOCTH JOHHOro fOTOKAa: MpH

HCTEUeHNH B aTMochepy
3 a
Az = 0.7 |x‘ %% (4)

H B Cny4yae HCTEYeHHR MO YpOBEHDb

Az 17 fﬁ: + (5)

YuuTHBas NONOAMHTE LHLI ONET HCNOAL30BAHKA 38 pyGexoM ACHHOTO
NOTOKA KaK CPeicTBa YBeJWUYEHHS CPOKa 3aHACHHA BOAOXPAHWAHING, OTHAEN
peryauposanns pycen pek HMucrurtyra soauuix npobGiem M rHAPOTEXHHKH
AH Y3CCP & 1960 r. npucTynua K H3y4YeHHI0 JOHHOTO MOTOKa B YCAOBHSX
Cpeaneil Asun.

DﬂHHM H3 ”EPHU{I‘JL‘F]EJHE#L H'El'hl."ﬁ'rﬂﬂ MBE HaMCETHJIH IIIIHEI{TH]’}}'EMGE

Hypexckoe sopoxpanuauiie wa p. Baxw, rige HaOA0A2eTcs CPABHATEALHO
BhICOKAR MYTHOCTH  PeKH {no 45 kz2fx?), OGoabuwoit YKJIOH JAHa

(Io = 0,002 =- 0,008), kanvoroolpasHas Yalla BOAOXPAHHAMILLIA W BHICOKHI
Hanop nepea NJIOTHHOMN.

MunnmanbHan MYTHOCTB YCTOHuMBOrO o0Gpa3oBaHMA JOHHOTO MOTOKA
npuuara p = 5,0 ka/u® (no ananorun ¢ popoxpaunanuem Cyvautun). B srom
cayuae obuiee BpeMH CYLWECTBOBAHHA JOHHONO NMOTOKA ONpEAeNsercs TPpeMms
MecauaMi (Mail, MI0AL, aBrycr) cpemHero no TBEPAOMY CTOKY roia.

Pacuer npon3soiuan nns OLITOBHIX VC/a0BHiE noaneproro Gueda M
PasnH4YHLIX ycaoBuii  ero samaenns. Tlo aande  BofoxpadHujnula rayGHHA
AOHHOFO MOTOKa pasanuHa W KoaeGaerca B npeneaax 15,0 = 30,0 m, ymens-
wance ¢ npubamwAeHHeM K cTBOPY naotHHb. CpefHfa cKOpPOCTb AOHHOTO
NMOTOKA TaKke HIMEHSETCHA no OTAe/NbHBM YUacTKaM W COCTaBaseT oT
0,75 no 1,6 mfcex. PacueThbie 3Hauenus ckopocTeii o0yCa0BAHBAIOT KOPOT-
Koe Bpems aoleranns JonHoro notoxka B npegenax 05 = 1,0 cyrok, uto
ABASETCA CVUIeCTBEeHNLM (AKTOPOM ero NpakTHYeCKOTD HCNOJb30BaHHA.
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Hamenenne njoTHOCTH NpH JABHKEHHH JIOHHOTD NOTOKAZ B HE3HAYHTEAL-
HOM CTeNeHH 3aBHCHT OT REAHMHHL MNVTH NepeMellieHHs H NPAKTHYeCKH
HAXOAHTCH MO HAYA/MBLHON NMJIOTHOCTH PYCAOBOro MOTOKA, KOoTOpas onpene-
JIHET UTH[}CHT‘EHBII}'I[} NAOTHOCTE IOHHOMD !'H:th:f:II':ELr NoAXooAWero K nNaoTHHe,
H ee YHCJeHHbe 3HaueHHa coctapasoT 85—92% ot HauwaabHON NJAOTHOCTH.

[Tpennoao:xHue, 4To HaHoCHW OVAVT VAaJeHL 4Yepe3 JOoHHLe cOHpoCHbLIe
OTBEPCTHA, 38 KOTOpPLIE MLl NMPHHAJH CTPOHTE/bHBIR TYHHEAb, ofillee KOJM-
YeCTBO HAHOCOB PACCYHTHIBAJH NpH pasaHYHBIX 3HAYeHHAX cOpocHoro pac-
xona Q = 25, 50, 75, 100 s*/cex. PeayasTarst pacuera (B npoucHrax x ro-
JADBOMY CTOKY) NpHBeZeHLl HHKe,

Huaxnii crox 0,9
f,2

[ I::Il ? :]| ﬁ
Toepami cTok

1.8 s
11,0 16,5 18,5

an HHTEHCHBEHOM HANOJHEHHH M}TTI[[)I':I BOILOI MepTROro obBeMa HaHO-
Chl B HHMHHA Gbed MOrYT noctynarbh W wepes TypGHuunie poiopoin., Oye-
BHAHO, KOJHYECTBO HMX JABHCHT OT OTHOCHTEJBHOrO [IOJOMKEHHR nopora
BOAOBOMOB, T. €. YeM OHH HHAe, TeM Goablwe Hanocon OyaeT YAANATHCA.
Pacuern nokaswpalor, 4To npH 3aJ0XeHHH nopora TYPGHHHHX BOAOBOAOB
Ha 795,0 x ynansierca 18 maH. v Hanocos, uan 13,2% ronosoro ctoka.

Takum oGpasoMm, XxapakTep H AAHTeNLHOCTH Mpouecca 3awnenns Hypek-
CKOro BOJAOXpPAHILTHILA € VYeToM CVIUEeCTBOBAHHA JIOHHOTMO NOTOKa cyule-
CTBEHHO OT/IHMAIOTCHA OT PACYETHOro., 3HAYNTENLHAA HOJS HAHOCOB MOCTH-
raer creopa NNoOTHHEL HHTEHCHBHHL".TI: JANIeHHS JIBBHCHT OT HaIHHHT HJIH
OTCYTCTBHA HOHHBIX cOGpocHBIX oTpepeThil. B nepeoM  cayvae KoaHuecTso
HAHOCOB, YAAAAEMBIX B HIKHHI Obed B nepsnie rogw palGoTel BOAOXpPaHH-
Janma, moxer coctasuts 194 - 31,7% rozosoro croka (npu HCNoALIOBAHHH
0,9—3,6% 0 HHAKOrO CTOKA), YTO CYLIECTBEHHO VBEHUHBAET CPOK 3aHJEHHA,
Bo sTopom cayuae, oueBHIAHO, HaHochl OYAYT YAAAATBCA TOALKO uepes
TypOunnne sojoBoaAw B npexenax 10 = 15% romoeoro croka. Oaxako B
000HX cay4asx XapakTep 3aHJCHHHA HIEHTHuYeH, T. €. Hap4aay ¢ oOpazopa-
HHEM KOHYCA BbBIHOCA B 30He BBLIKJHHHBAHHMA KpPHBOIN noianopa Henocpes-
CTBEHHO nepen MIOTHHON Takxe Oyaer (POPMHPOBATLCH NPHIMA 3ANIEHHA
¢ obbveMubim Becom y= 0,6 + 0,7 r/u3. 3710, B crow ouepeab, NOBAHAST HA
HHTEHCHBHOCTL AOHHOIO NMOTOKA, YMEHLIIAS €ro CKOPOCThL M NJAOTHOCTh. Pac-
YeTHl, [IPOH3BE/eHHbEe 117 3auaenus nopagka 9, 21 u 44% wmepTBOro 06Le-
Ma, MOKa3LIBAWT, 4TO MNAOTHOCTL AOHHOTO NOTOKA ¥ CTBOPA NJOTHHBI YMEHb-
HIAETCH B 1,3 [15.13 no EFH'E!HE‘H]!]D c ﬁHTﬂBHM COCTORHHEM HHJIGPI'.PEIHH.-'[HUI.E.
Boamomxunili obfnem viaaadeMmsix Hanocos cocrasur  10—129% rogosoro
CTOKA.

B JAKTIOHEHHE OTMCTHM, 4YTD B CII.-'I‘II.' MHOTHX HeJOCTATHKOH, lei':}*ull-'h":
pacueTHuM QOPMYJAM NO NPAKTHYECKOMY HCMOALIOBAHHIO JIOHHOrO MOTOKA,
HAlH pacqeTsl HYXHO PACCMATPHBATE KaK npUOAHIKEHHBIE, XaPaKTePHIYIO-
U[HE mpeie BCero KayecTBEHHYIO CTOpPOHY fiBjeHHA. [das oKoHuaTeasHOro
C:‘,'?HII'E'HI-IH (] HFEHTHIIE'EK'EII? EﬂﬂﬁﬂﬂﬂﬁpﬂillﬂfTH HCOOMBIOBAHHA H YHETA
AOHHOrO noToka npu cGpoce HaHOCcOB B WHKHNA Gbed B Hypexckom modo-
XpaHuaHiLe Tpebyercs HIHPOKOE IKCHEPHMEHTANLHOE HCCJACAOBAHHE, a Tak-

e nosessle W3YUEHHA THAPOY3JOR Ha p. Baxw, BCTYDAaoUIMX n sKcnava-
TAUNKD,
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M. 6. CEJIAMETOB, b. I. MAJIJIAEB

PE3YJILTATH! MOAEJIbHBIX HCCJNELOBAHHA NMPOMBIBOB
OTNIOKEHHA BEPXHErQ0 BEbE®A CPEIHEHAMOPHOIO
FrHAPOY3JIA

JKCNAYATAUHA CHAPOY3INO0B C 3aHCCCHHBEIM  OTAOMEHHAMH BEpPXHHM
GbedoM BLIILIBAET CePLE3HHE 3ATPYAHEHHH, CBA3AHHEIC ¢ TPAH3HTOM 4epe3
rHApOY3en AOHHBIX HaHocoB. Hawocw He ToabKO nonajawT yepes JOHHBIE
NPOMBIBHEIC VCTPORCTRBA B HHAHHI Oned, HO H NOCTYNAT B 3HAYHTEABHOM
KOIHUeCTBe B MPPHralHOHHEIC KaHaae, TYpOHHHBe kamepw I'3C, HCTHpas
Jaonacti paGourx KoJaec TypOHH, 4TO HAMHOIO COKPAULAET CPOK HX CAYHOL,
NPHBOAKHT K HENpPOH3BOAHTENLHLIM 3aTPaTaM CPeacTB ¥ NPOCTOAM CTAHUHH
HJAH OTHeNbHBIX ee arperaTos.
[TporenenneM COOTBETCTRYIOMIHX MEPONPHATHI MOMKHO 3alHTHTL KaHa-
Jul # TypOHHe TIC ot ponHsx Hanocos. HawGonee jpeiicTaeHHOe CPeACcTBO
Gopslbl ¢ NOHHBIMH HAHOCAMH — TMEPHOAHYECKHE TNPOMLIBL  SaHECCHHBIX
BepxuHX ObedlOB IHPOY3JIOB MYTeM CHHMKEHHS TOPH3OHTA BONH B BepXHEM
Geede, obecneynBaloUlero CMEB 3HauYHTeabHOro ofbema otaoxenHit. Tagum
ﬂﬁpﬂﬂﬂ.‘ﬂ. nepes coopyseHHEM MOMHO CO3JATh BOJIOEM C MOHHAEHHBIMH CEKD-
POCTAMH NMOTOKa, OCAMKIAIOUWIAMH JOHHLIE HAHOCHL.
B pafiorax, TeopeTHYeCKH OCBEULAIOMHNX BOMPOCH NpPOMBIBA, paccMmar-
pusaioTcs yeaosus naockoro motoka (M. H. Jlesn, A. M. Myxameaos,
¢, . Myxameaxanon). [loka eme nHe paspaloTaHn METOAW pacuera
NPOMBIBA B NPOCTPAHCTBEHHBIX VCAOBMAX, XAPAKTEPHBIX ANA SKCNAyaTalH-
OHHOIH npakTHkH. [TosToMy 44 OCBEUIEHHA BONMPOCOB NMPOMBLIBA MPHXOAHTCA
NPOBOAHTL CACUHANLHEE IKCTIEPHMCHTAIBHLIE HOCTeI0BAHHA.
B rugporexunveckoil aaboparoprn HuctaTyTa BOAHLIX npolaeM W THA-
porexpukn AH YaCCP g 1959 r. no 3agaHmio nNpoekTHOro HHCTATYTA
CAOTH/I2T1a npoBoamaHch MCCJACADBAHHN N0 onpeienenuio 3PQeKTHBHO-
CTH MPOMLIBA OTJAOMEHHMH W3 pepxHero Oneha Ha MOAEAH CPeiHeHanOpPHOH
F3C, no3poaHBUIHE VCTAHOBHTL TOJNWHHY CMEITHX oTaomenull, Hx ol6beM
H NPHMEPHYIO AJHHY PacnpocTpaHeHns npomuBa npH 3aflaHHBIX pacxojax
BOAKW B peKe, BeJHYHHAX NOHHMEHHS TOPHIOHTA BOAW B BepxtHeMm Obede
W BpeMenH npombina. Pe3yabTaThl OMETHHX JaHHWX COMOCTABJAAIHCE C
HMEIOWUIHMHCA pPACYETHLIMH 33aBHCHMOCTHMH, KPaTKO H3JOMMEHHBIMA HHMKE.
[Mpi BLIBOAE 3aBHCHMOCTH MEHAY BDEMEeHeM NpoMuiBa { H paccToAHHeM
ero | npn pasaHyHLIX cHHmeHHAX ropusonta soaw M. H. Jlesu [1] npuns-
M3aeT pAacHeTHYIO CXeMY, NOKasaHHyw Ha puc. 1.

[Nepenasa, oGpaaytouuiica Haa rpaaoil OTAOKERNH, BeaeacTBHe OLICTpO-
FO OTKPLITHA OTBEpCTHIl MPOMBIBHBIX veTpoHceTs (pHe. |) HMEET MaKCHMYM
B Havaje MPOMBIBA 2. DTOT MOMEHT XapakTepH3yercda HaaHuyHeM OOAbUINX
ckopocTell MOTOKA BOAM, CROCOGCTBYIOUIMX HMHTEHCHBHOMY CMBIBY OTJIONKe-
i, C TeueHHeM BpeMeHH mepenaj Zs. 23 VAaAAACH BBEPX OT COOPYHEHHH,
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HOCTENEHHO VMCHBLWEAETCH, H CJACHAOBRATENBHD, CHHARICTCH HHTEHCHBHOCTL
MNpoMLIBA. OchoBroe VpaBHeHHe, HCNOJb30BAHHOE ABTOPOM NpH BhiBOdE
PACHETHRX 3aBHCHMOCTEH, — YPpaBHEHHE GanaHca HaHOCOB:

adl=gq, dt. (1)

Fle G — TOAUHHA CADA CMETHX OTAOMEHHH;
§, — Pacxojl HAHOCOB.

Puc. 1. Cxema pacuera npommsa no M. H. Jlesn:
I = EpNEHE CTEALE S pOMLNE; - I AOUECT CHIAY] J = oT30enHE;

d— ano nocae ppoMpel,

Ilauna pacnpocTpavenns npoMmbiea

m ! k !
L (Hu— — ) Lo ()
B Brpaxenun {E],;
— g ¥
"= Wi 3)

aaeck ¥ — kosthpuuuenr ckopoctu;
§ — MOTOHHHA PACXOA BOMK;

5 q,'ln,ﬁ 4
= —7igh gV - 4

Tﬂ.nuJ,HHEI CJA08 CMHTHX OTAOXKEeHHA C }"LIETCIH H3MEHEHHA ym‘i{!llﬂ AHa I]'-';‘H'l!
a=a, —il=ay+z—Hy-+—=. (5)
Pacxoa pounnx naHoco® onpejeaserca no ¢gopmy.ie

g, = Ant =4Ag" gt 2°, (6)

Kostduuuent A naxoanrcs M3 cOOTHOMEHHS

el (4

rae d— cpeiiuuii AHaMeTp HaHOCOR;
h — rayGuna notoka;
¢ — KO3ppHIHEeHT nponopuHoHaAbHOCTH,




Hurerpupys ypasuenne (1), npod. M. WM. Jleen noayuua I:.'lenjflu-
HLY 10 38BHCHMOCT!

am Dt

f(2)
s R (8)
rae D=4Ag%';
R T 7 13z | 17 1923 1523

(wepea @, supamena pasnocts fH,— a,).

[MpuBefeHHse 30BHCHMOCTH NMO3BOARIOT ONPENeAHTL BeAHMHHY ¢ aas
pajga 3nauenuii 2, a Takke BpeMA f, B TeHEHHE KOTOPOre YCTaHOBATCA
agaveHns 2 H [, TOANHHY CMHTHIX OTAOXKEHHA @ W YKJOH AHa I, CoOT-
BETCTRYIOLHE onpeaejeHnsM snauenusim 2 o [ Tlocrpous e rpaduiu
= f({) m z=F({), MOKHO CYAHTH O6 HHTEHCHBHOCTH POTEKAHHA MPO-
MBIBA.

A. M. Myxamenos, paccMaTpHsas cay4ail nposmusa’ co CBOGOAHBIM
HCTEYEHHEM BOAW H3-NM0J WHTA, HA OCHOBAHHH MHOIOYHCAEHHBIX 3KCHe-
PHMEHTOB YCTAHOBHJ, YTO YKJAOH JIHA, H3MEHAACH B NPONECCe NpoMBBa,
ocTdercs GAH3KHM K KPHTHHECKOMY 7.,

Bxoaamas e ypappeune 6aj1anca HAaHOCOB

1-1:a-dl=gq,at (1°)
TOANIHNA CMBITHIX OTJOMEHHH @ ONpPeASAAeTCd W3 YCIO0BMS
a = ay—(iy,—4), 9)

rae i, — KPUTHUECKHA YKJAOH aua;
{,— GuTOBON YKAOH AHA.

[TocKOALKY B ONLITAX YKAOHL OCTABAAHCH OJAMBKHMH K KPHTHUCCKHM,
M CABMOBATENBHO, BO3HWKAAH KPHUTHYECKHE CKOpOcTH nortoka, A. M. My-
xaMenoB Habai0Aaa Nepexold OT rpal0oBOro ABHMKEHHA HAHOCOB BO B3Be-
mennoe.
¥ [Mostomy B dopuyae (17) 1" — oObemHHl BeC HAHOCOB B BOJE.
Pacxoa e B3BEIICHHHX HAHOCOB OH PeKOMEHAYEeT Onpeaeasars Mo
topuyae M. H. Jlesn [2]

me(3) (8]

HAH A8 33JAHHON KPYNHOCTH 4acTHl —
g, = Autq, (10)

c d\?
we A= (2 |
U — CKOPOCTh NOTOKA;

d
= — OTHOCHTE.bHas WEPOXOBATOCTh PyCaa;

¢ — onwrhas nocrosnuas (¢ = 0,01);
@ — IHAPABAHYECKAas KPYNHOCTD,

1 Cxema pacaera npoMuBa asaaoruwsa cxeme H. M. Jlesn.



Has onpepenenns rHApaBAHuecKOd KpynHocTH uacthn M. W. Jlean [2]
JaeT cAenyOLlHe 33BHCHMOCTH:
a) B 06JACTH .IJASAKOTD" CONPOTHRACHNUA

30 < Re<400 (d=0,6—2,0 xun)

TR g‘f":('%&—o
plt= S Nb 2 (11)

6) B 30HE KBAAPATHYHOrD CONPOTHEJIEHHA

Re > 400 (d > 2 umu)

w=1.2V gd(& —1); (12)

30eChb § H Py — MJOTHOCTh MHAKOCTH H WACTHILH:
v — KHHeMaTHYecKni kosddHUHEeHT BR3KOCTH.
Mocae weckoaskux npeoGpasdosanu#t A, M. MyxamenoB noayuaer
CACAYIOM Y0 SABHCHMOCTE AAS ONPEAENCHHA BPEMEeHH NMpPOMLIBA:

B 1 B (fup=Iy) 1 (B—aq)
_AE(II:P_I::J' {I“ B—{I"I'_I"]'E 3 B[Bp_{E'P_f"]"] }. “3}

¢

rae

Ag =5 Age' (2g)°

' v (14)
B=a,+1,5h,;—h,

34eCh fl, — rayGuAa B CHKATOM CEYEHHY, ycTAHABAMBAEMAA NOAGOPOM H3
Gopuyas AAS pacxofa BOIH:

¢ =2h )/ 28[10h, +a, — (L,—F, )1 —h]. (15)

Taknm oGpasom, saBucuMocts (13), suBenennas Ges NPAMOH CBASH CO
CHIEACEHHEM TOPH3OHTA BOJBI, BENHYHHA KOTOPOro OHPENLeSHTCH B OCHOBHOM
YCAOBHAMH NMPONYCKHOH cnocofHOCTH NPOMBIBHBIX  yeTpoiicTs npu nos-
HOCTBIO OTKPBITHX UIATAX, NO3BOJAET HaNTH BpeMsa {, HeoOXonHMoe AadA
CMBIBA OTJIOANBIINXCA B BepXHeM Obede HaHOCOB NpH H3BecTHHX [ W ApY-
FHX BeJAHYHHAX, Bxoasux B dopmyay. Ilanna npHsMmbpl cMbiBa, orpaHHueH-
HaA OTPE3KOM, PaBHLIM PACCTOAHMIO OT COOPYMEHHS A0 MEepeceueHis YKAO-
HOB fy, M i, Onpejenfercs Mo HMeoUHMCA NpOAOALHEM  NpPodHASM
3aHJEHHOTO JIHa pycaa.

B csonx nocnenyiommux paGorax A. M. Myxamenos [3, 4], copepuien-
ETB}'H TEOpHKD NpoMbiBa, HCXOAHT H3 TOXMIECTBCHHOCTH HH.‘EEHIEFI HFII]MI:IBE
OTJOMEeHHH I! ABHMEHHA HaHOCOR HAa I’ﬂ]’]HH}.‘ PEEaX, Tle ONpeacaaioilinmM
(haKTOPOM SBAAETCA BJAGKYILAf CHAA NOTOKA., ARTOpP, OTHOCH MCCAel0BaHHA
npot. K. 1. Jlesu » oGnacts ABHMKEHHA HAHOCOB K CJVYAM0 MAJOro HACK-
LIEHH NMOTOKa AOHHBIMH HaHOCAMM, cuHTaeT (oJee NpaBHIbHLIM NpH pac-
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uyeTe NpoMblBa HCNOJbL30BaHHe (opMyJl, OCHOBAHHBIX Ha BJeKyUleil cHae
MOTOKa, K KoTopuM oTHocHTes dopmyaa npod. H. B. Ernasaposa [5]

g =19"k (—5‘:5- = ) (16)

rae S ==1hi— BAeKymas cuaad NOTOKA;
So =1 (14— Ts) dep — HAYANBHAA BAGKYLAA CHAA NMOTOKA;
d ., — CPEAHHA JHAMETP HAHOCOE; '
Tw — YAEJAbHEA BEC HAHOCOB;
T — YAeALHH{ Bec BOAH;
J— woshduunenT TpeHHs;
[ — YKJAOH JIHA NOTOKA;
ky = 0,015 — 0,03 — kozpduumenT nponopuHOHaALHOCTH.
Beanunua xosdHUHEHTA TPEHHA ONPEASIHETCH N0 3aBHCHMOCTH

F=222 — 0,003 — 0,006, (17)

x

rae ¢, = f (Re, ) — kosdduunent 10G60BOro CONPOTHBACHHHA; AMH TOPHBIX
pek ¢, = 0,2, naa aaGoparopusix ycaosuit ¢, =0,4—0,5.
[Moacrasass B gopmyay (1) 3HadeHHe ¢, H NMPOH3BOAR COOTBETCTBYHO-

nie npeoGpasosanns, A. M. MyxamenoB nocje HHTErPHPOBAHMA NOAYHAET
GIeAyllyKD 3aBHCHMOCTD!

Bt
a7 = ¢ (k) — 2 (hy), (18)
rae B = k,-1g9°n; n — kosdpHLHEHT WEPOXOBATOCTH,
= =
I ., i A 3
¢ (h) = — | 5 A" + ch” _E.E; TRV | (19)
A 1q%nt - [EU}

_{ T '_T:. ﬂ:p .f

3nauenne Gyukiun ¢ (h) naxomurcs ANA ABYX rayGumu — fi, u hy,
COOTBETCTBYIONIMX rayOHHAM B HAYANE H KOHIE MPOMBIBA.

[To zaBHcumocTn (18), YYWTHBaWIIEH CHHMKEHHE TOpPH30HTA BOAL B
pepxHeM Obede, MOKHO ONpeleiHTL BpeMs, B TEYCHHE KOTOPOro HeoOX01M~
MO IIPUBDJIHTI: NpoOMhbis NnpH 3apeloMo H3BECTHOH AJAMHE €ro pacnpoctpaHe-
HUs. Ty MeToanky pacveta A, M. Myxamenoe pexkoMeHIYeT NPHMEHATb
npu npomsipe BepxHux OnedoB THAPOY3AOB ¢ MaablM NEpenaiom.

. 11I. Myxamenmanos 8 oranune ot M. H. Jlesn n A. M. Myxameno-
Ba CYHTAET, YTO CMBIB OTNOMEHHA pepxHero Obeda NpH NPOMBIBE NPOHCXO-
AHT No TpevroasHof npussme. Mcexoaa M3 3Toro, OH Ha OCHOBaHHH Jabopa-
TOPHEIX HCCAeJOBaHHl MPOMBIBA VCTAHOBHA  SMNHPHYECEHE 3aBHCHMOCTH
H3MeHeHHs obbeMa W AAHHL NPH3MBL CMbiBa OT BEANYHHE CHHIKEHHA TO-
PH3OHTA BoAW B Bepxuem Ohede.

PacyeTHble 3aBHCHMOCTH  VIPOUIEHHOrO METoAa pacieTa NpoMbiBa
¢, I, MyxameimanoBa MMEIOT CAelyoulHit BHA:

a) AAA NOCTOAHHOH WHPHHHN NOTOKA



-

L

Fr'

E

JJAHHA NMPH3ME CMLIBA (CM)

Gy hﬂ..‘i s \0d : 1
'fnp— IIQ(W) [ + 0,1 (I_T:‘) ]1- {E“

ofbeM NPHaML CMEIBA

G 0,5 0.4 s
u?=n,95(-'5——f&-i) [r+u.n5(3] ]; (22)
Trﬂ' HE
6) 147 pa3MHBAaeMHX GEDEroB AMHHA NPH3MH CMHBA
A (G Tt nm 2
=187 (<52-) [l+ﬂ| 7) ] (23)

00BEM NMPH3ME CMEIBA
B fGg I t)\0483 k. \2
W=103F (—“—BTL) -fll"“[|+ﬂ,ﬂ5 (H—‘) ]; (24)

aneck lq — OGLITOBON YKAOH BOAHON MOBEPXHOCTH;
G — pacxoj AOHHLIX HAHOCOB MPH :fH;lCIHE ls, 2/cex:
1 — obbeMmuuifi Bec Hamocos, 2/cu®;
.ﬁ‘c— BRAHNYHHA CHHMECHRA l'ﬂpHEDIITH BOOKI, CH:
B — GuToRas WHpPHHA NOTOKA, CM;
H. — rayGuna noToka Ha paccroamun — (2-+3) B;
f — NPOAOMKHTEALHOCTL NMPOMEIBA, CEK.

Hanomenuse poiwe cnocolbl pacuera npoMBIBA MBI HCMOAL3OBANM
YacTHYHO npH o0OpaloTKe ONBMITOE HAa H3VYABUIEMCA THApPOY3Je.

Onucanne ruapoysaa. Hecaepyemuit rugpoysen TI'2C crpontca Ha
FOPHON peke npH Bexofe ee B poanny. Buiue Hero pexa npoxoaur e ray-
GOKOM KaHbOHE C BBICOKHMH OGpPLIBHCTHIMH Geperamm.

BoaoeMm, KOTOpPHIl BO3HHKHET B Pe3yibTaTe CTPOHTEALCTBA THApPOY3na,
Gyaer WMeTh BHTAHYTYIO dopmy. CTOK B3BelIeHHBX HAHOCOB BHIPa)Kaerch
B cpeadeMm B 88 450 Tuic, T B rog.

CTOK MOHHKX HaHocoB cocTapafer npumepuo 1% oT cToka B3BemeH-
HX, T. e, 884 500 7 B ron, wan 465 Thc. &° npu y= 1,9 7/sd

I'napoysea sniouaer B cela deMananywo niaotuny, 'SC npHNAOTHHHOrO
THNa, GETOHHYIO BOJOCAHBHYIO NJAOTHHY H cOpoc B COBJHHHTEALHBIA KaHan.
B apaunn I'DC pasMeliedsl WWeCTh arperaTtoB; YeTHpe HCMOAb3VIOT nmepenan
MeXAY FOPH3OHTOM BOALI B BepxHem Obede, co3faBaeMblii  nmAOTHHOM, 1§
FrOPH3OHTOM B HHMHeM Onede (pycnosme arperaTtsl), jasa cOpaceBaot
BOAY B COCNHHHTENbHEIA KaHan (OeperoBwe arperaTth). Pacxoa poaw Typ-
ounamu 150—175 m3/cex.

Oraomennn #3 pepxuero Gbeda NPOMBIBAIOTCA WECTLIO AOHHLIMH rane-
PEAMH, VCTPOEHHBIMH MeX1y TYPOHHHEIMH arpera*rauu.

Buicora ranepen i = 55 M, uIHJJHHa b=4 m, Ilponycknas -:n-:u:nﬂ-
HOCTE Kampoil ranepen — go 400 m*/cex.

Cnpasa ot afgauna '9C pasmeutaercs GeTOHHaR BOAOCAHBHAA NAOTHHA
npaktaveckoro npoduas, cOpackBaiomas pacxoa soaw jgo 1800 adfcex.
Ilinpuna naotaam b ,,= 16 M, makcumMaawHsiii nanop H .. = 148 a.

max
K BOAOCAHBHON NJAOTHHE NPHMBIKAeT 3eMAAHAR NJAOTHHA C KperjeHHeM
#3 rpaBeJHCTO-raJeYHHKOBOrO rpyHTa ToaMHHOM | M. MaxcumanwHan Bu-
COTA MAOTHHH 32,5 M.
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Has cytouxoro peryaspoBaHnsa pacxofa Boisl, notpeGasemoil I'3C,
B BepxHem Obede coznaercs BojoeM — GacceliH CYTOYHOrO pery/JHpPOBaHHA,
OTAe9eMblil OT OCHOBHOTO pyc/ia Nnocie 3aHECEHHA OTJIOMEHHAMH BepXiero
Gbeda ruapoysaa no ormerku 480 pasjpensHoil namGoit Beicotoil 6 M, cio-
KEHHOH H3 raneunMkosoro rpyHTta. Boay GacceiiHa MOMHO HCNOJL3OBATEH
H MpH npomsiBe B KauecTse aoGasounoro pacxopa. Mayuenue sdhdextueno-
CTH NPOMLIBA OTJOMEHHH H3 BepxXHero Obeda NPoOBOAMAOCH B CAEAVIOULHX
YCAOBHAX (A08 HATYPHL):

|) naBoakoBele pacxoast 2500, 1500, 1000 m®/cex obecnedeHHOCTbIO
38, 97, 100%,.
2) OTMETKa ropusOHTa BOAW B BepxHeMm Gbede o npoumbipa — 484;

3) CHIIKEHHE TOPH3OHTA BOALI BepxHero Ohedpa (M, ), cooTBeTCTBYIO-
uiee npHBeseHnniM pacxogam, 1.8, 3.8 u 85 325 58 u 85 4,15 7.0
H 85 u. ' '

4) Bpems npomsisa — 10 yac. gas Breex NOHMIKEHHMH OPHIOHTOB BO/AK
H ee pacxofos.

Otnoxenns u3 pepxHero Gbeda GyAYT NPOMEIBATLCA NOCAe NOJAHOMO
Ero 3aHecenns npumepro yepes 20 ser. MakcuMansHas KPYNHOCTL HAHOCOR,
KOTOpLe MOAOHAYT K THAPOY3NY K 3TOMY BpeMeHH, COMIacHo pacueTtaM
CAOIHMEIla, cocrasnt d maxv= 10—15 mm. OTMETKa 3aHECEHHOTO BEPXHEro
bGeedha Gyner oxkono 480. ="

Lleas onwiTos no npoMeiBy sepxuero Gbeda, BXOAHBLIMX B KOMIJEKC
HCCMEJOBAHHH FHAPOY3JIa, 3aKJIOYMANack B OnpeaeseHHH o0beMa HaHOCOB,
CMBLIBAEMEI X NPH PA3NHYHBX pacxolax BOAL H CHHXKEHHAX ropH3oHTOB, Ge3
ocraHoekn I'OC.

MO EJNbHAR YCTAHOBKA H METOIHKA HCCOELOBAHHA

OnbiTel NPOBOIHAH Ha HeHCKaXCHHORN NPOCTPAHCTBEHHON MOAEM
(M = 100), noctpoennoli Ha pycaoBOil N/OLLAJKe HHCTHTYTA.

B sepxuem Gbee MBI BOCTIPOM3BENH OCHOBHOE PYC/aO C JIEBHIM CKAJIH-
CThiM Geperom W Gacceif CYTOYHOrO PeryanpoBanna oObeMa BOIM, OT/e-
JEHHBIH OT pycaa pasiensHoit aamGoit (puc. 2). B nwmuem Goede aas
YAaBIHBAHHA HAHOCOB, NMPOXOAAULHX Yepes JAOHHHIE NPOMBIBHBIE OTBEPCTHA
W TYPOHHHBIE BOAOBOALI, MOCTPOHJH JBEHAAUATH OTCTONHHKOER Mo YHEAY
OTBepeTHH NAOTHHBL. Boay, nojapaemyio #a MOAeJb H BO BCE ee OTBEPCTHS,
YHHTBIBAIH H3MepHTe bHLIMI BOJOCAHBaMH. Bojocausw ans 3amepa mnoa-
HOFO pacxofla BOAbI YCTAHABJIWBAJH B HaYaje ¥ KOHIE MOJENH; Pacxoihl
BOAB, nocTynawumed Bo pee TYPOHHEL H QOHHBIE rajeped, HIMepsan BOLO-
CAHBAMH, HAXOAAWHMHCA B KOHUE KaWioro OTCTOHHMKA.

Bepxunii Onep mosenn nas yaoGetBa CLEMKH NONEpedHHKOB, 3aMepon
CKOPOCTel MOTOKa W YKJOHOB BOAHON NOBEPXHOCTH pa3bu/iu Ha nonepeyHy-
kit uepea | x, sakpennennsie nposonokon. launa momeny, npeapapHTensHo
noacunTantasn no qopmysae $. LUl Myxamepkanosa w npHHsATas ¢ 3anacom
pasioi 20 m (2 km gnm waTypu), onpesensAack M3 YCJIOBHA Pa3MelleHH:
Hd Hell MpOMLIBHOTO y4acTKa.

[TogobHe runpapanuecknx aApJeHuit Ha Morean M B HaType obecneuan
MoZeaHposanieM no Ppyay:

0,5
macmTab ckopoctd d, = M™;

i

MacmTabuoe yMenniieHHe BPEMEHH o = M.

pacxoa Bomm a, = M’
YKJAOH BOLHOH [OBEPXHOCTH @, = 1,05

ol
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Tllﬂ-'F

MacmTalHui MHOKATENL O0LEMHOrO Beca !IT = 'J'_;
Mo
L

06peM X, = M. .

Mj’THﬂCTh MOTOKdA HA MOJIEAH H B HATYPE HAXO0AHAH H3 COOTHOMEHHA

G

e U 0 £ — MyTHOCTh NOTOKA B HATYPE M Ha Moie.au;

Q 1 ¢ — pacx A BOAH B HAType H HA MOJIEIH.

[lo sToii 3aBHCcHMOCTH M HAa OCHOB3aHHH KPHROIH HACHIIEHHOCTH HATyp-
HOrO NOTOKA NOACYHTAIH HACHIUEHHOCTE HAHOCAMH  MOAE]BLHOIO NOTOKA
9: 1,9 u 0,6 x2/vac, cOOTBETCTBYIOLWIYIO pacxoaam Boasl B pexe 2500, 1500
i 1000 w®/cex.

Cxema nponycka pacxo/oB Bojikl Wepes FHAPOY3En B HaType H Ha MO-
Jenn npeeoanTcs B Taba. I

Tatanua 1
Mponyck pacxoaos BOAL! Yepe3 rHAPOYIEan B HATYPE M HA MOLEAH NPH MPOMBIEE

r—

& s Pacxon aoHHHEX nposuigHmx | O6-
F:a:n Pacxoa arperaros '3C iud rasepeit fiutl
rHapo- pacxoa pac-
- arpe- X0n ra=
yara | 1 | o B J £ 15 | 6 | raron| ! ‘ S ‘ 3 [ 6 aepedi

Hatypa, 4% cex

2500 | 175 | 175 | 1756 | 1756 | 175 | 175 | 1050 | 242 | 242 | 242 E#.’.—!iﬁ*ﬂ 240 | 1450

« 1900 1 175 1 175 | 175 | 175 | 175 | — B75 | 125 | 125 (125 | 125 | 1256 | — | 625
1000 | — | 175 | 175 | 175 | 175 | — 7000) 50| S0} H0| 50| 50| 50| 300

Moaxeas, ajcex

|
1,75)10,50 | 2,42} 2,43

25 | 1,75 1,75| 1,75| 1,75 1,75 2,42] 2,42 2,422, 40}14,50
15 |1,75) 1,75( 1,75 1,75 1,75| — | 8,75 | 1,25| 1,25/ 1,25| 1,25| 1,25 — i525
10 | = | 1,75 1,75/ 1,75| 1,75| ~ | 7,00 | 0,50] 0,50/ 0,50| 0,50 0,50/0,50; 3,00

[lpun noabope pasMLBAEMOro Marepuana, VKIAALBACMOro B BepXHEM
Gbehe MOJETH, HCNONL3OBAJAH AaHHbe npoexra. COIJIACHO STHM pacueTaM,
qepes [BA rofla SKCNAYATAlUHH FHIpoy3ia K HeMy NodoiayT QpakuHd Mak-
CHMaJBHOR KPYNHOCTEI 1—2 MM, a uepe3 JeCHTb JeT CpPeiHAfs KPYNHOCTh
wanocor coctaputr 3—4 ms. [locae 20 ner (pacceMatpHBaeMblil  mepHon)
OMHIAETCH MOAXOA K THApoy3ay (pakusil ¢ MakCHManbHEIM JHAMETPOM
10—15 mm. |

Beuay toro uro npoMeis GyAeT NpoHCXOAHTEL HA GaMaallueM K rHapo-
y3J1y yMacTKe, YCTAHOBHJIH CPeHHA JAHaMeTp NeckKa Ha 3TOM yuacTke

. +d
ﬂtgp'—' cf. N3 Fﬂ o 1 M =12 .H.H-.

— cpeanuil AMAMETP WACTHIL Mecka y naornum nocie 20 Jer
IKCMAYATAUHE THAPOY3Aa;

S rae d

Cp. LA

3—204 33



~ d, ., —CpeiHull 1HAMETP YAacTHI NMecka Wi 1 KM BLIUE NAOTHHB A
TO He BpeM4d.
Mogeanpys mecok no raApaBaHvecKofl KPYyUHOCTH:
. W, Ve
9w

rae 'EJ'“, w, H U , v — rijpasJdHYecKkie KpynHOCTH YacTHIL H CPEAHME

CKOPOCTH MOTOKA A8 HATYPW H MOIEAH;
M — macwmitad momean,

oAV YHM
w w
W e .,H_ =01 -
VM F 100 "
w, =1, . =41 cnjcex,
‘Toraa W, = 4.1 cumcex;
j 3/ech d. =035 ma
4 B necaeaopannax npUMEHANH necok cpearei Kpynuoctsio Ay =0,4MM

C " Jasn namOwm GacceitHa CYTOMHOro peryjupoBanus oO0beMma BOAW HA |
! MOAEAH HCMOAL30BAAH 3HAYHTEABHO OOJee KPYNHLIH MaTepHan co CpeaHHM |
JHAMETPOM HACTHU dp.y=D MM, |
[MpombiBy npefumecTsosato (OPMHpOBalHE pycia, cuHTaBuieech 3a- |
KOHUEHHBIM T0CJ€ JOCTHIEHHS Ha MOJEIH PABEHCTBA KOJHYECTBA NOjaBae-
MBIX H YVAOBICHHLIX HAHOCOB, a4 TaKiKe YCTAHOBAEHHA NMOCTOAHHBIX YKJAOHOB
NOBEPXHOCTH  BOJIW, 3HAYGHHA KOTOPHIX NPHOAHKAJHCE K HATYPHLIM
i = 0,002 — 0,0024.
[1pn dopumuposanuu pycaa necok B Bepxnem Gbee Mofenn BHCTHAAT-
c Ha ormetke 480, mocae vero nepes KaMKABIM ONLTOM M0 NPOMLIBY GoTO-
rpagHpoBasn H HUBEJIHPOBAAH pPYCa0 HAa yuacTKe B 1,5 xm.

PE3YJILTATHB HCCAELOBAHHA

[MepeonauankHLle ONETH N0 (GOPMHPOBAHHIO pyciaa B BepxHeMm Obede
OblIH HAYaTH NPH NPOEKTHOM IVIAHOROM MOJOMEHHH famOnl Oaccefina cy-
TOYHOTO peryauposanns ofbema Boaw (cm. puc. 2). Buiapiew neGaaro-
NPHATHLIH Noaxoa noToka K ruapoysay. [lotok ageamscs Ha jiBe 4acT,
OfIHa H3 KOTOpPBIX, ABHrafch BAOAL AaMOunl GaccefiHa cyTOMHOro peryaHpo-
paHua obbeMa BoAb, a 3aTeM BAOJbL 3eMAAHON NMAOTHHEl, NMOAXOAHJA K CO-
OpY#eHHIO Cnpapa, HIMEHAH HanpasjeHHe OCHOBHoro nortokd. CKopocTs
MOTOKA Y SeMJAHON NAOTHHE AocTHraaa 3—4 atfcex npn pacxone Bois B
peke 2500 m3fcex, uro HenonyerHmo. YHacTn notoka, npHcoeAHHABUIATCA
K OCHOBHOMY MNOTOKY cnpasa, B3MY4YHBAaJa HAHOCH BOJIH3H COODYMEHHH M
HHTEHCHBHO BaRJICKANa HX B rHApPOTYpPOHHLL

Takum obpazoM, onbITH MOKasaaH HeoOXOAHMOCTL CO3jJAHHA 3apery-
JAHPOBAHHOrO NOAXOMAA NOTOKa K coopymenwo. [las stoit uean nambGy Oac-
CceHa CYTOYHOrO PeryaupoBaHda ciasuuyan saeso (puc. 2). Mecronoao-
HeHHe ee Kouua onpegeastan no gopmyae C. T. Antyuuna [7] noacuerom
YCTOHYHBOH LOHPHHBL pycaa:

QG
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. rae B, — ycroiluuBad ILIHPHHA pyCaa;

p — KO3(pHUHEHT YCTONYMBOCTH WHPHHB PYCAd B MJAaHE, HIMEHs-
. wimrics ot 0.7 oo 1,5,
3 Ilaa nawmux ycaosufl, coraacHo [7, Taba. 5], ¢ MOMHO CHHTATH pas-

[locae Toro xak ¢ nomoulsio gamMOnt OacceHHa CYTOHHOrQ peryaHdpoBa-

uua o0beMa BOAL NMpPH NOAX0AE K coopykenuio Gbljia co3llaHa ycToWunBan

~ lunpuna By = 200 m, onuiTel MO (OPMHPOBAHHIO pyCjaa  NPOAOAKANHCE.
‘Onn noxasaau, uto nambGa GacceiiHa cosfaer pyciao HeoGXOAHMOM INHPHHE

. Toabko Ha yyactke 600 a, a BHINE OHO NpeBHIUAeT B ABa-TPH pasa u Gogee
. yeToluMBYIO IWIHPHHY, MO3TOMY NpPOHCXoAMT OGayalaHde pexkH no NoiMe.
' ITpu sToMm po3MOMeH TAKOH NOAXO/L NOTOKA K Y4acTRy ¢ yCcTONYHBON IIHPH-

. HEM 1,
!' : ﬂ&uuuuau Q = 3000 m¥cex (10-npoueHTHan oOGECNEYEHHOCTH) K
[ = 0,002 noayuum
y Y30
| By = ranapn =190 4
|
]

Hofl, KOrla peka, ABHrasch BAOJAL CKaaucroro Jesoro Gepera, y ceibMoro
nonepeyHHKa BEIXOAHT K JaMGe M HAYHHACT paspyllaTh ee jaxe NpH HOp-
MaJLHOM MOANEpTOM TOpH3OHTe BoaW B BepxHem Obede (484). Ivor moa-
X0/ NMOTOKa cosfaad yctpoiictsom AamOul a (puc, 2). B mofoGHEX ycio-
BHAX MPOMLIBATL PYC/O CO CHHIKEHHBIMH FOPH3OHTAMH BOJIBl B BEepXHEM
Geede, KaK nNokasadl ONBITH, HEBO3MOXKHO H3-3a ORICTPOro PaspylieHHs

NaMOBL.

Tabawua 2

CHHMENHEe TOPHSOHTOB BOALI MPH PA3AHYHBLIX €¢ pacxofax

Homep | Pacxoa |[Orserka ropHsonta soisl|Beicora cHmkexua
Bonau, (B BepxieM Obede K KOHILY
omura | Al cex [' npoMBBa, M FOPH3ONTA BOAMW, M
1 482,20 1,80
2 2500 480,20 3,80
3 475,50 8,50
4 480,75 3,25
5 1500 ATR 20 5,80
fi 475,50 8,50
7 479 85 4,15
B 100} 477,00 7,00
9 475,50 Ry 50

MMpumevwannme. OTMeTKa 10pHMIOHTA BOAW B BEpIHCM
Gbede 10 NPOMEBA HPHHATA paBHOi 484,

Han oGecnedenns GJaronpHATHOrO NOAXOA3 K NJIOTHHE PEKH C IUHPH-
Holl pycaa, we npesniwawomed 190—200 M, nocTponiH Ha MOAGAH AOMOMHH-
_ TeAbHYIO JeBoGepexiyio aamly, napaaneasuyio gambe GacceilHa CyTOYHOrO
peryanposanud. Jti Aamul co3nadH Ha Beeil MAOULAAH pacnpoCTpaHeHHA
NPOMBIBA NPAMOJAHHENHLIA YCTORUHBBIN y4acToK pycaa. B nasbnedwem yxe
PH TAaKOM OPraHn30BAHHOM TOAXO/E MOTOKA K THAPOY3TY NPOBETH AEBATH
‘onuiToB (TPH CHMMKEHHA NpH Tpex pacXojax Boasl, Tabna. 2).



. Bpems npoMmuea 0wio npuHaTo noctosHaeiM — 10 wac, ans natypu.
FopH3OHT BOALL cHUXANW paBHoMepHo B Tewenue 10 wac, or Hyna ao h ..

IlpakThueckn Bce Bpems npomsipa (Ha mofenn — 60 mun.) pasbueanoch
Ha NepHojbl, HHCIO KOTOPBIX COOTBETCTBOBAJO CHHMXCHHIO TOPH30OHTA BO/Ab
B METpax, OKpVIMIEHHOMY 10 LeJ0ro 4HcJa.

B Teuenme Kamaoro nepHoia MNpPoOMbLIBA NOMNEPARHBANCA NOCTONHHELI
ropH3oHT BOALl B BepxHem Goede. [To oKoHYAHHH NepHOLa TOPH3OHT BOJbI
HA MOAENM CHIGKAJACH HA BeAHuMHY A, , npubansutensHo papmyio | cm.

BricoTa CHHMKeHHS onpenensnacks MepHOfl uriofi ¢ KpeMaabepoi, ycTaHob-
JEHHOH nepen (PPOHTOM COOPYHKEHHSA.

B Kouue KamIoro nepHojia saMepsiin NOBEPXHOCTHLIE CKOPOCTH Teve-
HHA H HHB&JHPOBAJH IOPH3OHTH BOJALI,

CropocTi B peke Ha AanHe 1,5 kua Haxoauwan Ha kaxiaom 100-MeTpoBoM
yuacrke., CpeiHHe MOBEPXHOCTHBIE CKOpPOCTH Ha SUU-MeTpoBOM YHacTKe Bhi-
e CoopyeHHs npepcrasiaedn B Tabda. 3.

Kak nokasniBalor HCCAEA0BAHHR, CPEAHHE NOBEPXHOCTHHE CKOPOCTH HA
FTOM YHaCTKE pPEEH B OLITOBLIX VCAOBHAX MOryT H3IMEHATRCA B Npejesax
20 3,7 mfcex, a npu npomsise gocturawr 7.2 = 106 mfcex (npn cumnike-
HHH TOPH3OHTA BOALI B Bepxuem Onede na 8,5 M),

Ilo HHBEAHPOBKAM rOPHIOHTOBR BOAL NOACYHTAHL BeJHYHHH YHJIOHOB
BOAHON NMoBepxHOCTH (Taba. 4). Kax BHIANM, 3HAYEHHA YKAOHOB cBOGOAHOM
MOBEPXHOCTH BOAH B CPOPMHPOBAHHOM pycie KOAeOMIOTCH B npeaenax oT
0,00182 ao 0,00240, T. e. oHH NpHMEPHO TaKHE MXKe, Kak B OLITOBHX VCNO-
Buax!. Bo spema npoMbiBa YKJAOHB BO3PAcTaloT €O CHHIKEHHEM TrOpH3OHTA
BOJALI H NPH MaKCHMaJbHOM CHHMKeHHH [t , = 8,5 a pocruranor 0,00725.

Ormerka rpebHA OTJ0MEHNA MOHHMAETCA B 3aBHCHMOCTH OT pacxoaa
BOAB B peke M NOHHAKEHHA  ropH3oHtTa soaw (Taba. 3) ® npu
Q= 2500 mf’cex h , = 8,5 4 pocruraer cpepHell orMerkn 4729

[Mocae Kamaoro onuTa NO NPOMLBY NPOBOAHAOCH HHBEIHPOBAHHE IHA
pPeKH, B3BelUHBAHHE KOJMUECTBa HaHOCOB, NMpoeNIHX yepes NOHHEE raje-
ped H TypOHHBE, a Takie onpefeasyicd MEXaHHYECKH COCTAB HAHOCOB, Npo-
HHKLWIHX yepea TYpOHHL, AHANM3 5TOrO COCTABA NMOKA3LIBACT, 4TO (Ppakumi
KpynaocThio 0—50 sMum aas HATYPH (NpH JHHEHHOM MEpecyere) coOepHHT-
cA 99%e, npHuesm uacTHib KpynHocteio 40—50 mm coctasaswor 13% or
pcero ofbema HanocoB, CymmapHuii ofbeM HAHOCOB, MNpoOLIEAUIHX Yepes
BCe ADHHBIE raneped W ruapoTypOHHb, 444 onuTos 1—9 npueesen B Tabon. 3,
H3 HﬂTﬂpﬂﬂ BHAHO, 4YTO ObEM CMBITRIX OTJOMEHHA 3aBHCHT OT BeJIHMHHLI
CHHKEHHH TOPH30HTa BoJAHW B BepxHem Obede M pacxofila ee B pexe.

B Toil e TaGanue npHBeieHa AJAHHA PACTIPOCTPAHEHHH NPOMBIBaA,
onpejeneiias cpapHeHHeM NPoAOAbLHBIX H TNonepeyHux npoduaei pycaa
AC W pocje npoMpBa H He npessiwaoman 800 .

an pacxoaor soau B pexe 2500 1 1 500 u 1000 m*/cex n cHHMEHHN A0
8,5 M nNpoMulB pacnpocTpaHsiercds Ha AJMHHY  CooTBeTCTBEeMHO 1,75 = 4,
2,25-+35; 1.0+ 25 5. .

CpasuiM naHHble 0 CTOKe HAHOCOB PeKH ¢ 0OBEMOM CMBITBIX OT/IOMKE-
HHi aan oueHkn shdekTHBHOCTH npomuiea. Kak yKe VKA3uBaaoCh, rojioBoi
CTOK AOHHBIX HaHocoB cocrasafer 465 toic. a®. B peayavrate 10-uacosoro
npoMbiBa Npd pacxofe soisl B pexe 2500 M%/cex M CHHMEHHH TOPH30HTA
Ha 85 m obrem cmuiBa psocruraer 339 teic, Mm% yro cocrapaser 73Y% rono-
BOTO CTOKA JOHHBIX HAHOCOB,

1 B Oyronmx ycaomwax upn Q= 1930 w?fcex = 0,0024; na mozean npi.
g =15 ajeen (Qy, = 1500 w¥/cew) cpeanuit yxaon iep = 000215,

a6
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Tmmu o0pazoM, NepHOAHIECKHME NPOMLBAMN OTJOMHEHHI B BEPXHEM
B MOMHO BRICBOOOAHTE 3HAMHTEABHHIN O06BEM, HeoOXOAWMHI A48 3a-
_ KKl JOHHBIX HAHOCOB, H TEM CaMBM YMEHLIINTL TOCTYNJAEHHEe HX B THA-
]:lllat'.rg..r GHH b,
s alJIl0leHHA NOKA3LIBAIOT, YTO NPH NPOMBIBE BCJAEJACTBHE HHTEHCHBHOID
BAMYYHBAHHA NOTOKA nepej CoOpysKeHHeM uepes TypOHHHWE BOLOBOIK
- TAKHe NPOXOANT 3HAYHTeNbHHH 00BbeM Hanocos. HanpuMmep, B onuite ¢ pac-
i‘ml'.nu 2500 m3/cex 3a 10 yac. npoMuBa uepes TYpOHHHLIE BOAOBOAH GLIIO
. BRIHECEHO B HuAHui Obed 32,6 Teic. M? nanocos. [losTomy meaaTeabHo npo-
. BOAHTH NPOMBLIB NPH 3aKPHTHX rHApoTYPOHHAX.
A Cheayer vKasaTh, uTO jaxe B pyciae ¢ yCTOl4HMBONl WHPHHOA B npo-
‘Hecce npombipa Ha mofaend HabGmwonanocs GayaAaHHe NOTOKA. ITO MOKHO
OOBACHHTE YMEHLIIeHHEM VeToHunBoil WHPHHB pycia npH NpoMbiBe C yae-
IHYEHHEM VKJIOHOB (/10 Tpex ¢ MoJoBHHON pas npotHs GHITOBON) no cpas-
HEHHID € IUHPHHOMH, NPHHATON B ONKTE No GHTOBOMY YKJOHY.
KpoMe onHCanHWX ONHITOB N0 NPOMBIBY TNpPH CHHMKEHHH TOPH3OHTOB
- BOAW 10 i, = 8,5 M, MLl NPOBEAH NPOMHE CO CHHXXEHHEM FOPH3OHTOR BOJK
- 0 GHTOBHX OTMETOK JUIA ONpPeleeHHs MaKCHMAaJabHO BO3MOMHOrO ofbeMa
~ eMueBa. OnwiT aeawaca Ha nate stanos. Ha nepewx 4ertwlpex stanax pac-
X0 Boan Owa pasen 1000 wSfcex. JToT pacxon BeOHPaAM H3 YCJAOBHIH
BO3MOMKHOCTH NMPONYCKa €ro yepes AOHHBIE rajeped NpH 3aKpeITRIX TYpOR-
Hax B OTMeTKe ropn3oHTa BOJAW B BepxHeMm Obede 461,2, coorsetcrayloumei
GRITOBRM yCa0BHAM npi pacxoie soau 2500 w¥/cex (10 MOCTpPORKH THApO-
yana).
- Ha nepsom srane pacxon soasl B pexe Guia pased 1000 x%/cex, cnnmke-
HHE TopHsoHTa cocTasiasgo & M (Ao orMmerkd 476) M BpeMs npoMbpa —
10 gac. Cuuiennre ropHsonTa pofanl Ha 8§ M NPOH3BOANAOCE PABHOMEPHD B
- teqenne 10 wac, Tlepen onwtoM pyciao BepxHero Ghetha BHIOMKHAH M3 TOrO
Me necka, MTO H B NpeAbLAVIUHX onkiTax ¢ ykaonom auna 0,002, Ormery
. AHa pPeKM nepeji COOPYXMEeHHeM NpHHAJAH paBHoil 4807,
Ha sropom 3Tane npoeoAMJH NPOMEB NpH  AaibHelilieM CHHAMEHHH
TOPH30HTA BOALl OT OTMeTKH 476 na 8 m (10 ormerkn 468). INpoaonmurens-
-~ HOCTh npoMeiea — 10 wac.
da nepeule aBa sTana GuA0 ¢MBITO 524 ThIC. M* HAHOCOB; OTMeTKa AHA
PEKH Y COOpYIKEHHs nociae npombisa OGblia pasda 466,7.
B KoHue sroporo stana NopepxHOCTHAR CHKOPOCTH NOTOKa BOALI Ha
S00-meTpoROM VHACTKE BHILE COOPYKEHHS COCTaBafana 7,0 M/cer, CpeiHui
YE10H ceoGOiHON nopepxHocty Ha lS-KHaomerpopoM yuactke — 0,01,
Ha TperkeMm 3Tane npoMup NpPON3BOAH/CA NPH CHHUIKEHHH TOPH3OHTA
© Boalnl ot orMetkn 468 no ormerku 463% mBpems npommisa — 10 vac. 3a
- TpeTHil sTan ObLto yianeno etie 524 Teic. M* HAHOCOB.
Takum oOpasom, 3a Tpu 3sTana OWA0 cvMwTo Beero 1048 Tmce. w* Ha-
. HOCOB.
K Konuy Tpernero stana nNoBEpXHOCTHAA CKOPOCTh NOTOKa BOAM Ha
- 500-metpoBoM yuacTke coctasuna 7,9 m/cex, cpeaHuit ykaow croGOAHOIN
- nopepxHocTH Ha 1,5-knaomerpoBoM yuactke — 00143, oTMeTKa OTAOMKEHHH
y‘ coopysenns — 464.4.
Ha uyetseproM 3Tane NpoMbIB NPOH3BOAWICA NMPH NOCTOAHHON OTMETHE
463 B Tewenwe 24 yac, 3a 3T0 Bpema OO CMHTO B HHXKHHA Owed
- 800 Thic. a® HaHOCOB, OTMETKA [HA V cOOpPVKeHHA cooTseTcTRoBana 460,1.
K gonuy srana noBepXHOCTHAA CKOPOCThL NM0TOKa BoAn Ha 500-meTposoMm

! TIpHHATAR OTMETKA AH3 DPEKH COOTBETCTBYET pacxoay soaw 1000 w?/cex.
= Mpe pacxone soaw 1000 a%/cex aaawnefiéro cHIGKEHHR ee TOpHIORTa He npo-

; ’H’L‘-’Iﬂ.ﬂﬂu‘lﬂ
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yqacTke Guiaa pasia 7.9 mfcex, cpeaunit ykaon cpobofHoil NOBEPXHOCTH
Ha 1,5-knnometTposom yuactke — 0,015

H:H nochenHesm 3Tame g 1INCTHX J'J,E:‘lI:.HEﬁI.IJEI'E} CHHAREHHA FﬂPHEBHTH
BOAL B Bepxiem Obede pacxon sodst npuuAan paphbim 500 m¥/cen. Cunke-
HHE FOpH3OHTa BoAwl oT orMmerkH 463 no oTmerkn 459 Obno BWNOsHCHO 34
10 yac.; 3arem B Tewenne |4 yac. nNpoMbB NPOH3IBOAHACA IPH OTMETKE
ropusonTa soasl 439,

56T : T
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Puc. 3. Mpadmx sasucumoctn Ig W= f {ﬂp, ey )-

B Teyenne natoro stana Oolao cMmeito 320 ThIC. MY HaHOCOB.

ChenoBatenbHo, o6WHiA ofbeM HAHOCOB, MPOMBLITHIX B HHAHHE Oued,
coctasua 2168 the. md

K KOHUY ONBITA NOBEPXHOCTHAA CKOPOCTH MOTOKA BOAw Ha 500-merpo-
BoM yuacTke Owsa pasna 7,1 m/cex, cpennnit yknon caofoaHolt nosepxHo-
cte Ha l,5-kuaometposom yuacrke 00135, ormersa aHa nepexn coopyke-
Huesm 458.4.

das wanocTpausy pesyabTarta NpoMeIBa Ha pHC. 5 NpeicTasjeH npo-
¢puAL AHa pexH (A0 M NOCAE ONBITA), NOCTPOCHHBIH HA OCHOBAHMH CJAENYIO-
LHIHX gaHHBX:

Q, M*feex Byt Ly, MAC W, toe. w2 OrMerka ana
¥ COOpPYKEHHA

1000 8 10 473,3

1000 16 10 524 66,7

1000 21 10 524 462, 4

1000 2| 24 800 450,1

500 25 24 320 4584
25 78 2168

Mo pe3yabpTaTam OnbLITOB A8 BCEX pacxofoB BOAW NOCTPOCHH FPH.IIIJ'H*
KH 3aBHCHMOCTH o0beMa M AJHHL PACHIPOCTPaHEHHA NPOMBIEA OT BEJHYHHBLI
CHHAHECHHA FOPH3OHTOB BOAR H pPacxoloB €¢ B PCKC

LWe=flha, Q) uly = f (b, Q).

B e



. [lOCTOAHCTSO BpeMeHH NPOMLBA NMPH NPONYcKe BCEX PACXo0B BOAbI
JleAdeT 9TH Pe3ybTaThi COMOCTABHMBIMH H nossoaser ofbeanHeHHe rpadm-

ot

KOB, KaK 5TO NOKa3dHo Ha puc. 3 n 4

A fip ey

ag

20

= &40

454

A543

470

* Puc. 5. Mpogoasuste npodian pycaa nocae npossiaa NP CHIKEHWH YPOBEA BOAMW B pexe
- A0 GuTOBMX ropusonton. OTMETED MUHMMAALHOrO ropuaonta poas —484. Ormerxa aua
 PEKH mepea coopymendesM 10 npoMsisa — 450, Paccroanme meway nonepewunxamn 100

A

41



PACHET NPOMbBIBA OTNOXEHHA NO CYWECTBYOUWHM @OPMYJIAM
H COMOCTABJIEHHE PACYETHBIX JAHHBIX C ONBITHBIMH

Kax BHAHO H3 NpHBENeHHALIX B Hayajae ctateH Gopmya H. H. Jlesu n
A. M. Myxamenosa ana pacuera npomeiBa, ofa apropa NPHHEMAIOT cje-
AVIOLLYIO PacyeTHYIO CXeMy.

[lpeanonaraerca, yto aas nNpoMbiBa OTJOMeHHil U3 BepxHero Gbeda
NOJHOCTLIO OTKPWIBAIOTCH 3ATBOPHl COOPYHEHHA, CO3NAIOLLHe MNOANOP ropH-
30HTa BOABLl B BepxHeM Obede. B stoMm cayuae npH OTCYTCTBHH 3aTONJeHHA
CO CTOPOHB HMMHero Obe)a paccMarpuBaeMmasi cxemMa ¢ FHADaB/HUECKOM
CTOPOHLL npeAcTapafer cobol HeTeueHHe BOJL Yepe3 He3aTOMJEHHLIH BOLO-
caue ¢ wHpokusm noporoM. IMorok ¢ Kpuruueckoih rayGHHOM, ycTaHap/H-

Bawiledcs B HuXKHeM Obede Bomocaupa, obnanas GOAbLINMH CKOPOCTAMN,

HHTEHCHBHO Pa3sMBIBAET OT/IOKEHHA B BepxHem Owede. Ilo mepe cmuBa
OTAOHeHHH nepemaln OBDHAETCH DBBCPRX, CMEBaR OTJOMEHHA HaHOCOB Hda
yyacTke, Bce 0Gojee YIaJeHHOM OT COOpPYAEeHHS.

B nccaenosannoMm HaMm  rHApOy3Jie OTAOKEHHs M3 BepxHero Oweda
APOMBIBAJIHCL NPH NOANEPTHX FOPH3OHTAX BOAL, 3HAYHTENbHO MPEeBLIWAN-
X OeiToBbe. PasMels # BuHOC OTJI0MEHHH M3 BepxHero Gheda nponcxo-

Aun BCAENCTBHE YBeJHUEHHS CKOpDOCTEell noToka B BepxHem Owede, BO3HH-
KaWLWero npH CHHMKEHHH rOPH3OHTOB BOAI.

Taxknm oGpasom, MeToa pacyeta H opMynll, npernoxennne M. H, Jle-
B H A. M. Myxamenossim, He MOryr OwTh npHMeHeHs 44 pacuyera
ApOMBbIBA HCCAEA0BAHHOrO THApoyaaa. MosToMy npHBOAHM pacyeT NPoMbBa
no ¢opmyae @. llI. Myxameaxanona.

PACHET MO & 1. MYXAMEILAAHOBY!

J.=20 afcex, h,=1.8 cx, B=180 cx, H.=6 cx,
Gy =25 2fcex; 1=1,55 2fem®, £,;==14, [,=0,00196.

,IIJIHHE NPH3MB CMEIBE —

Gy R0D AN N R
!“F — i,g(TT;:f's—'— 1 —J,—ﬂ,i T} —

2,6:1,8".3600 |04 L ARSI -
=19 (lau*i‘as-u,ﬁmmﬁl-ﬁ) \-I 0,1 ( 3 ) ] = 367 cM; [, yay = 367 4.

D6LeM nNpHaMB CMHEBA —

G #3 BI'E‘I‘ DAT i ]
w*=n.95( LR L ) 1+ﬂ,05(—H‘" ) ]:

b 1 f,:_‘s ¢

[ 140,05 (',;3)2 — 58900 cu;

Jf ‘2w, _1anhs, 0.4
=D,5}5( 2,5.1,8%.180"°. 3600 )

1,56-0,00196'4

W, = 48000 a2,

PesynbTatsl pacHeta [is OCTAJAbHHIX PACXOLOB BOAW W CHHMKEHMA ee
rOpH3OHTOB cBelleHW B Tala. 5, B KoTopoil aas ynoOCTEa aHaau3a npHse-
JleHbl TaKMe pe3yabTaThl HAWIHX ONLITOB,

! Pacuer npoH3BedcH AR MORENH C© noCASAYHOUINAM NepecdeTeM Ha HaTypY.
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OrmeruM, uTo BXoaauupe B pacuernne hopmyast (21) u (22) seanuntbl
NpHHATH Mo 5Toil Talanue, npHYeM YKAOHH BOAHON NOBEPXHOCTH B OHITO-
BhiX VCAOBHHX COrMACOBAHE C A3aHHMMH HAWHX ONBTOWB.

3 TabGj. 5 BHIHO, YTO pacHeTHble AJHHL PacNpoCTpaHeHHs NPOMbIBA
Ha 30—509% wMeHsle NOAYUEHHBEX B ONBITAX,

Pacuernnie anavenusn oObeMa CMBITHIX HAHOCOB, Kak MpaBHIo, TakkKe
OKa3BBAKTCA MeHblle onbiTHRX (pacxowpaenne ot | o 30%) u anwb B
JIBYX ONBITAX H3 AeBATH npesbiwaloT ux Ha 11—12%.

BbIBOJLbI

1. Tlpomuis oTAokeHnnidt w3 BepxHero Oneda NpH CHHIKCHHBIX FOPH3OH-
Tax BOAb, NO-BHAMMOMY, MOMET O0KasaTbCA JA0cTaTodMHO 3IQeKTHBHBIM
CPeACTROM /s 3auiuThl TYpGHH OT nonagands B HHX AOHHBIX HaHocoBs, I1pH
pacxone Boas B pexe 2500 m®/cex 3a 10 wac. u cHHMKEHHH ee TOPH3OHTA B
Bepxiem Guede 3a sto Bpems or 0 go 8,5 m MomeT OuiTh cMbTO 339 Tohic. M?
HaHOCOB, 4T cocTasuT 73% ronoBoro croka ux. B stom cayuae makcumans
Haf TOJUIHHA CJA0A CMLITHX OTJAOMEeHHA mocTHrHer 4,7 M, AJHHA, HA KOTO-
pyto pacnpocTpafiercs npombis, coctasur 800 x (4 8,).

[Mpu AaabHefimeM CHHACHHH TOPH3OHTOB BOAW B BepxHem Owbede
sdexT npoMuBa 3HauUNTEAbHO Bo3pactaer. Beuay Toro urto npH npoMbiBe
HaG/M013eTCA HHTEHCHBHOE 3aBJAeKaHHe HAHOCOB B MHAPOTVpPOHHE, BO BpEMs
NpoOMLBa pexoMmenjyvercs ocraHasnusats I'IC.

2. HecmoTtpa Ha To uto pacuer npomeiea no @. III. Myxamepmkauory
A4eT CPaBHHTEABHO OOABLINE OTKJOHEHHA OT PE3y/bTATOB HAUIHX ONBTOB,
STOT MEeTO[ MOMeT ObiTh HCNOAB30BAH AAA MNpeABapHTeNLHLIX pacHeToB
(npu paccmaTpuBaeMol cXeme NpOMBIBA).

3. PaspaGoTka meTof0OB pacueTa MNPOMbLIBA OTJOMEHHH M3 BepxHero
Guetha THApPOY3A0B doJi#Ha GWTh nNpofosaxena, [las 3toro HeoOXoAHMO
oGo0uwenne HATYPHLIX H MOJAC/AbHBIX MATEPHANOB MO NMPOMLIBY H NOCTAHOB-
Ka CheluHaNdbHLIX Hecaegosauuil B stoll obaacTy.

JIMTEPATYPA

esn H. M. Bogponpuesmmuxy regpossextpudieckux ycrawosox, M.—JL, 1950, |
epn M, H. Ounamnrea pycrosux notokon, 1948

onpoce ruapotexunkr, swn. 1, Tamkenr, 1955,
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X. A, HPMYXAMENOB

O NPOLECCE BOBJEYEHHA HAHOCOB B TYPBEHHHBIE
BOJOBOAbI CPELHEHANOPHOH Irac € NOCJIOARHOA
CXEMOHA BOJO3ABOPA

B CcRA3W ¢ BO3BEACHHEM Ha MPEAropHHIX ¥ ropHbiX y4acTHKax pex pyc-
aoebix T'2C, coBMellleHHbIX ¢ AOHHBIMH COPOCHBIMH OTBEPCTHAMMH, B PYCIO-
BLIX TOTOKAX BOSHHKAWT NPOLECCHl, Tpedyloupe HCc/aeloBaHnsd,

Mbl nOCTaBHAH 3384y H3YUHTH B Ja060paTOpPHLIX VCAOBHAX KHHEMATH-
HECKYIO CTPYKTYPY NOTOKA HAa MOAXO0AE K THAPOY3Jay, NO3BOJARIOULYIO yeTa-
HOBHTH (HaNYeCcKyIo cyllHocTh aApaenus. [Ias sroro weobGxoanmo Geiio pac-
CMOTpeTh NMOJYNPOCTPAHCTBEHHYID 3ajauy Ha Mojean ofHoro Gaoka I'9C
¢ pa3auuHbiM HAMOPOM, OTBEYAIOUIMM YCAOBHAM CpPeLHEHANOPHLIX FHAPO-
vanos (10—30 ).

Panee napajMch JHUWbL HEKOTOPbiE KAYECTBEHHbIE OUEHKH OCJICHHHA
NOTOKA M pacnpeaedeHus NpoloabHeX ckopocreii [2, 4—6] Kpome Toro, 8o
MHOCHX HCCAeOBAHHAX NPH pelleHHH NOCTABJEHHOH 3a/auH J0BOJECTEBOBA-
JHCH TOJLKO OHeHKOH M3MEHEHHs OCpelHeHHOH TNpoAOALHON CKOPOCTH, a
MIHOBEHHBIE H NY/bCAUHOHHBEIE COCTABIAWOWHE CKOPOCTH, B TOM 4YHCIE H
BEPTHKAJLHBE COCTaBAsIOUIHE, He H3Mepannch. [lostomy npuunny BOBJE-
YeHHS HAHOCOB B BOAONPHEMHHK NPHNHCHBAIH Pa3siHYHBIM BHAAM BO3MY-
iennil, o6pasyioLINXCH HeNoCPeACTBEHHO HA NOAXOAe K THAPOY3aY. Ocuos-
Hbie onpeiesfwne QakTopsl, ASHCTBYOUHE HA YaCTHIL HAHOCOB, BOBJEC-
KaeMEiX B BOJONPHeMHHKH, He ycTanasiausannce [1,4—6]

[lns BLIAICHEHHA 3aKOHOMEpPHOCTH pAacTeKaHHs MOTOKA Ha NoOAXole K
FRAPOY3AY M XapakTepa BO3/IEACTBHA NOTOKA HA OTIEJbHbLIE HACTHIL HAHO-
COB, BOBJEKaeMblXx B TYpOHHB, B pyciosoil gabopaTopHu Kadeapsl HHMKE-
HepHON THAPOJOTHH  JIEHHHrPAaACKOrO  NOJHTEXHHYECKOro  HHCTHTYTA
M. M. M. Kaannupa npoBoiHAHChH CTMEUHANBHBIE HCCAEAOBAHHA NOL PYRO-
gopcreom M. M. Jlesn. Beero suinoaneno Tpu momean Gaoka ['IC, oTaH-
qaiolllHecH BLICOTON M npeacrapasiollne coGoit  OAHH  arperart CpPeiHeHa-
noproit [AC, coBMeleHiHblil ¢ TOHHEIME COPOCHHIMH OTBEPCTHAMH B OIHON
BepPTHKaABHON naockoctH (puc. 1). Mozean opHoro 0.a0Ka IraC, ycrano-
BAGHHOrO B IJOCKOM OcTeKJeHHoM Jjotke aamHon 6.5 s, wupunod 0,40 u
W BmcoToii 0,65 M, nponyckaaa pacxoa no 25 .4/cex.

COOTHOMIEHHE PACXOLOB Memjy TypOHHHBIM BOAOBOAOM ¢§; H IOH-
HEMH COPOCHBIMH OTBEPCTHAMH . HIMEHAJI0Ch B Npeaetax

4y o

=] e —_
e S
NP NOCTORHHOM BOAO3A00pPE g, =0 A CEK,

' [lepea poHTOM rHAPOY3Ja NOAACPHHBANH MOCTOAHHYIO OTMETKY TOpH-
30HTa BOALI npH rayvenHe soabt To = 57,40 n 25 ca.
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Ha nepsoMm stane Hccaef0BaHHA HAVYAJH NPOLECCH BOBJCYCHHA HAHO-
coB B TypOHHHHA BOAPBOA C BOCNPOH3BEACHHON Ha MOAEAH NPHIMONA OTJ0-
HeHHH, obpasyloulnxcs nepea ruapovasoMm. B Kavecrse Ha”ocop, caaraio-
UIHX OTJAOKEHHS, MPUMEHH/AH MecuaHblii MaTepHan pasaMuHoil KpynnocTH
{-::-ftp-—- 03 = 1.5 xm).
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Puec. 1. OGpasopaunC OTACHK UMl ¥ PACTCKANHE NOTOKA NEPEL FHAPOY3IAOM.

PasMepsl npHsMbl 0TA0MKeHHI onpeaensan NpoMbBKOil Bepxnero Obeda
MPH pasjHuHLIX COOTHOWEHHWAX PAacXoloB Memay TYpPOHHHHIM BOMOBOAOM
H AOHHEIMH cOpoCcHBIMH oTBepeTHaMH, [IpoBejeHHble ONLITH NOKa3aaH, 4To
NpH OJHOBPEMEHHOM [IPONYCKE pacxoia BOALl Hepes TYPOHHHBI BOJOBOA H
JOHHK € EﬁpD{?HEa.[E OTBEPCTHH, a TaKKe NOCTOAHHOM FrOPH30HTE BOIALI B
BepxHeM Gbedie MOMKHO NPOMBITL JHIIL  HeOONLUIOH YHACTOK, pasMellal-
miHiicH HenmocpeicTBEHHO V nopora AoHHBIX cOpocHbix oreeperiil. OTKOCH
HPH3MBl OTaO0MeHHd m=1:1,0=1:1,7 1 3aBHCAT OT KPYMHOCTH HAHOCOB,

O6pasoBakye OTAOMEHHA B ONLITE ¢ necyanoi cmeckio (d ., = 0,30 M)

uaoBpameno ua pHe. |, W3 KoToporo BHIHO, YTO MPOMBIBKOH BepxHero
6rueda pacxogom g= 1D afcex rpebedb JOHHBIX OTJA0MEHHH MOMHO OTOABH-
HYyTb OT BXOAa B TYpOGHHHBII BogoBoa na paccroanne L =80 cm npn oT-
MeTKe rpefHs JOHHBX oTJAoHKeHHA P =465 cu.
Ortnolenna rayGUEs notoka wHajg rpeGHeM oTnoMenH# fi, xk nomHORK
rayGuue nepea rajpoyanom Ty HIMEHAJNHCH TakK:
h, I 1

qf:':'g_—:—ﬁu

[lpouece pomseueHus HaHocoB B TYpOHHHBI BOAOBOA M3YHaAH ¢ NO-
MONILI0 BOCMNPOH3BEAEHHON Ha MOAEAH NPH3IMK u‘rm}:-HEH_l{ﬁ. BEINOIHEHHOM
no pesynsTatam ofpasoBanua ee B onkTax ¢ npomeiskoi. [locae npensa-
pHTeALHOro QopMHpoBaHHa BepXHero Obeda HaHOCH NOAABAJH B NOTOK.
KosauwecTsa 9THX HaHocos npusefenst 8 Taba, I

B onwTax Ha nepBod MOAEAH Mbl MCMOAL30BANH nATH (pakuuii necya-
ol cmecH (d el 0,27: 0,30: 0,35; 0,75 u 1,5 M), na sropoft v Tpervell —
ase ppakunn (d_, = 0,30 u 0,35 mm). Becero na Tpex Moieasx nNpoBedH
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160 onwitos ¢ necqaublM MavepHaaom. [lAd VTOUHEHHS BeaAHYHHB MaKcH-
MAaAbHOTD I‘J:I.:'I-:'JE']:}H LIT[TEIHIIHJ-!., # TaAKRe }'{.'THHE:]E.".IPH“H H.i-]l'.l'l'lllild ROBJEYeHHA
TdKHX YaCTHIL B T}'[lﬁllHHHﬁ BOJOBOA HCNOAB3OBAJJH HHIHKATOPW {ﬁE.’TI:EE
WAPHKH, NpHrotTopaennsie W3 napadmua ¢ pobGasaennem cyibtharta Gapus,
FHApPABAHYSCKON KpynHoeThio @ =] =~ 10 cm/cex). I'napashnveckue ycao-
BHA NpPOTEKaHHs MOTOKA ocTaauch npesxuumy. [Moasogsuiee pycio M OTKOC
NPH3ME OT/IOKEHHH BLINOJAHEHB! KeCTiuMB ¢ cobadeHeM nogodMA OTHO-
CHTEALHOI LWEePOXOBATOCTH PYVCaa

Tadanua |

KoannecTed HaMOCOR
Pacxon Hacumeuste notora, % | .

e Yac

DOaLL, [~ — I - — -
A CPK ' I

| o3 ‘ s [ Fa e i I e £y g

e |
10 | 0,003 0,006 0,000{ 0,01t 1 | 2| 3| 4
15 | 0.008| 0,009 0011/ 0013 4 | 5| 6| 7
20 | 0;008| 0011 0'014] 0%017] 6 [ B | 10 | 12
25 | 0,011| 0,014| 0jo18| 0j021] 10 | 13 | 16 ‘ 19

| ! | |

Hunnkaropu nomemtaan s 6ak ¢ BoAOR #H ¢ NOMOLLLID Pe3dHOBONO
HIIAHra PapHOMEPHO BBOAHAH B notok. /IBH:KeHHe HHIAHKATOPOBR nepeji rii-
poyaaoM doTorpadHpoBai.

Ha puc. 2 Bules MOMEHT BOBJIEUEHHS HHAHKATOPOB B TYPOHHHBIA BOJLO-
Bof (pacxon g = 10 a/cex, skenoanuua | cex.). Beero ¢ HHAHKATOPaMH Npo-

L sean 120 onwitoB. OnblTel ¢ NMECHaHLIM MaTepHAJOM MOKa3aJH, 4TO B KaM-

Puc. 2. Jdewdcenne nHARKATOPOS fMeped ruapoyatos (sxcnosunms 1 cex.).

JIOM KOHKPETHOM cJyuae 30Ha MPOMbBIB HMEEeT HeKOTOpbLIH npeaenbHLH
veTaHoBHBILHIICA pasMep, T. €. NpH 3aJaHHOM pacxoae npuobperaer onpe-

flenensoe crabuibHoe NOJOMKEHHE,
B ecTecTREHHLIX VCAOBHAX NOTOK CO3JAeT Pycio, HANAYMIIHAM oOpasom

COOTBETCTRYIOUIEE HHAaMHUeCKOMY fAeflctemio cTpyd. B nannom caydae
a6pasoBaiiie NPOCTpAHCTRA, CROGONHOFO OT OTJAOMKEHHH JOHHBIX HAHOCOB,
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HMEIOLLETO BHA NMPH3IMEL ¢ TPEYroJbHLIM OCHOBaHHeM (CTOPOHLI NPH3MLI —
OTHOL IJ-T.FII}H{EHHH. HAanoOpHAA rpaHb rsapoyina #H ropH3oHT BOJALI B BEPXHEM
Obedie), MOKHO OOBACHHTE (POPMHPOBAHHEM pVCJa B pe3yabTarTe B3aHMO-
HeRCTBHA NMOTOKA €O CTEHKAMH W rpaBHenecyaHbiMH OTJAOMKEHHAMH.

Kak mokasaiy onbiThl, pasMeps NPpH3IMbl OTAOXeHUA 3aBHCAT OT BEJIN-
YHHB pacxofa, rayOHHBE NOTOKA nepej rHAPOY3AOM H KPVNHOCTH HAHOCOB,
caarawuiux oraoxkenna. OTKOCH NpH3IMLL  OTJACKEHHA NPHMEpPHO paBHbl
ECTEeCTBEHHEIM OTKOCAM HAHOCOB,

[eomerpuueckie GopMel npHaMbl  oTjoXen#ll npeacrasamior coboi
GHrypsl 0AHHAKOBOrO THMA; OHH MaJ0 OTJIHMAIOTCA APYr OT Apyra, eCiH
KPYNHOCTL HAHOCOB NMPpHMEPHO OJHHAKOBA. EJIE.[[{]EET{.'III:HH. BEICOTA T'PEﬁHﬂ
oTaoxenHii P v yaaldenHotTh €ro oT nopora TypGmuHiuoro sofoBojaa L 3a-
BHCAT OT KPYMHOCTH HaHOCOB, CJAaraiolldx OTaoMxeHHA. Bricokoe pacnono-

Henne w O6aH30CTH rpebHA AOHHBIX OTJAOMEHHH, a TaKKe OTKOCA NMPH3IMBL K
popory TYpOHHHOrO BOAOBOAA 3SHAUHTEABHO CNOCOOGCTBYIOT BOBJEHEHHIO B

TYPOHHHELT BOJAOBOA YACTH HAHOCOB, HAXOMAULMXCA B NOTOKE BO B3BELIEH-
HOM cocTosnun (puc. 1). Kpome Toro, B moasoasiueM pycie M Ha rpedHe
OTNOMEHHIl B 32BHCHMOCTH OT KpPYNHOCTH HaHocoB 00pasoBajHch rpsbl
Pa3AHYHOrO OMEPTAHHA, BAHAIOLLIHE Ha HHTEHCHBHOCTL OTPhiBEa H BOBJEYEHHH
B TOJULY NMOTOKa OT/EMbHLIX YaCTHIl, KOTOpblé BO B3BELIEHHOM COCTOSHHH
NpOXOaHgIH IHAYHTENLHDE pPACCTOHHHE H NnoagxpayeHHsie BOCXOIHILIHMH
TOKaMH NEPEHOCHJNCE B BEpXiHe caon noToka, Hacrs TakuX 4acTHil BOBJE-
Kanach B TYpPOHMHHBI BOAOBOJ.

Ha puc. 2 Buaso, Kak oTaenbHbie HHAHKATOPb BOCXOAAULAMH TOKAMH
NEPEeHOCATCA B BEPXHHE CJOH NOTOKa W ABHMKYTCA K TYPOHHHOMY BOJAOBOAY.

YacTh MOTOKa, HanpaBieHHas K JOHHLIM OTBEPCTHAM, YlapAfach O MO-
HYDP, PA3MBIBAJA KOHEIL OTKOCA OTJOMEHHA W B3MyuHMBazja Hawocel. bosee
MeJdkHe (Ppakuny HAHOCOB Nojd AeHcTBHeM OGpPaTHOro TEYEHHA NOJAHHMAAHCE
BEEPX H MONMajgajH B 30HY TPAHIHTHOrO NOTOKA.

D6LIYHO Y4CTHILL NEPEeKATHBANNCE 110 OTKOCY OTJOMEUNH, OTPHBA/HCh
¢ MOBEPXHOCTH OTKOCA W BOBJEKAJHCh B NMOTOK B TOM MecTe, rje 06pajoBb-
BaaKch BocxoasuiHe TokW (pue. 1). Hacrbs wacThy, BOBJEYEHHBIX BOCXOAR-
HIAMH TOKaMH, NoNajala B BEpXHHE CAOH NOTOKa W TYPOHHHBI BOAOBOA.
OnpiTE ¢ necyalbiM MATEpPpHANIOM H HHAHKATOpAaMH NO3BOJVIHAH VCTAHOBHTE
KapTHHY BOBJIEYCHHA, 3 TaKMKe KOJW4EeCTBa W COCTaBkl HAaHOCOB, BOBJAEKae-
MEIX B TYpOHHHWI BOAOBOA,

[IpomenT ROBIEKAEMBIX HAHOCOB 3aBHCHT 0T KO3(puuHEHTa Bomo3alo-
pa, HACHIUIEHHA NOTOKA HAHOCAMH H reOMeTpHUECcKOil (JOPMBI HPHIMLL OT.10-
KeHHll nepea TrHAPOY3AOM, XapakTepuayiolleid OTHOCHTEABRYIO BHICOTY

rpefina JAOHHBIX OTJAOMEHHl 7

[{oauuecTsa HAaHOCOB (p), MOCTYNAOmMUX B TYPOHHHEI BOAOBOL, B
3BHCHMOCTH OT BEJHUHHH —= NPH PasTHUHOM HACHIIEHHH NOTOKA Ha-
socamu (pr) MOMHO YCTAHOBHTHL NO CAEAYIOIEMY BHPAKEHHIO:

P
2 = (0155—6,68) (1)

TAC 1y :% — HACHILEHHEe NOTOKA, NOCTYNAWIEro B TYPOMHHHE BOJO-

2
BOJ, JIOHHBIMH HAHOCAMM;

n _--‘g-uﬁmee HACHILIEHHE MMOTOKA HAHOCAMM.
Takum 06pasoM, OTHOCHTENBHOE HACHILEHHE NOTOKA, NOCTYNAOMWMEro
i, BEBHCHT OT OTHOWIEHHA —=.
B TYPOHHHHA BOAOBO], 38 s
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[pyH u3MeHeHHH 3HavedHd .l?,- or 0,5 1o 0,85 meanunua ﬁf— NOBLIINA-
erca npuMepro B 1,7 pasa (g -.;-:?unst}. |
YCTaHOBJIEHO, UTO KPYNHQCTL HAHOCOB, BOBAEKAEMHX B TYPOHHHHM
BOJOBOM, HE 3ABHCHT OT BeAMyyH TBEPAOTO PAcXoid W pacxoaa BOAH.
BeauuynHsl H3MEHeHHS MakcHMAJBHON H  cpeanefi ruaApaBAHYeCKORN
* KPYNHOCTH YaCTHI WHAMKATOPOB W, W, 8 TAKKE CPefHHil AHaMerp
necka drr" BOBJIEKAEMOro B TypOHHHHI BOXOBOA NPH PasaHYHHEX pacxopax
BO/W, NpHBeJAEHHW B Tabja. 2, B3 KOTOPON BHOHO, MTO 3HAYHTEILHONO H3-

MEHEHHA KPYNHOCTH HAHOCOB B 38BHCHMOCTH OT PAcXoja BOOK HE NPOHC-
KOJLHT.

TaGanua 2
I Munpapanveckan Kpyn- ﬂ;“-' ﬂHn‘i-HL"I‘]} YACTHIL
= 4 HOCTh, CM/Cex m LA HATYDH, MM
% |8 2 2
x| " B 248 MOAEIH|AAR HATYPH) =
= Fir, [=
E E% E E E o E =2 A drp
= = = = = =
2 ||V | & | 2l 5 | 15 [P ®ep ¥ max| Fep ﬁ;
| 15 | 57 |10,5 |46,5{ 0,82/ 80 | 3B | B, 8 | 2,95 68 | 23,0 0,24 26 3,0
90 | 57 |12,5 44,5/ 0.78] 78 | 41 | 8,8 | 2,75 68 | 21,3| 0,23] 26 2.5
95 | 57T 14,5 42,5/ 0,75/ 76 |44 |90 ( 2,91 70| 23,0 l}.ﬂﬁ[ 27 3,0
10 | 40| 8,5 31,5 0,79{ 52 | 31 | 8,21 2,5 | 63,5/ 19,5| 0,22 22,5 ek
1 15 | 40 {10,5 |29.5 I],?ﬂll 50|37 | 8,3 | 2,4 E-l.&r 18,5 0,21} 23,0 2,0
20 | 40 (12,5 |27,5| 0,69| 49 | 40 | 7,8 | 2,35] 60,5| 18,2 0,20] 20,0 2,0
25 | 40 |14,5 |25,5| 0,64| 48 | 43 | 8,2 | 2,3 | 63,5( 17,8} 0,20 22,5 1,8
10 | 25| 8,5 16,5 0,66] 32 | 32 | 7,0 | 2,8 | 54,2| 17,8 l‘l,lgI 16,0 1.75
I 15 | 25 (10,5 }14,5| 0,58| 30 | 38 | 7,0 | 2,3 | 54,2| 17,8 0,18 16,0 1,75
20 | 25 (12,5 |12,5/ 0,50 28 | 42 | 7,0 | 2,3 | 54,2| 17,8 0,18 16,0 1,75

MaMmenense KpPynHOCTH HAHOCOB, BOBACHEHHHX B TYpOHHHEA BOAO"
Boj, G0JEe BCErD 3ABHCHT OT BEAHYHHBE ==; C ee VMeHbIIeHHeM MaKCH-
]

MaAbHAA H CPeAHfAs KPYNMHOCThL MACTHIL yMeHbuaiorcs. B onmTax ¢ HHAH-
KATODAMH ME YCTAHOBHAM, UTO HAHGOJee Kpynuule uacTHuw w> 6 cMjcex
nonajanT B TYPOMHHHA BOAOBOA H3 TPAH3HTHOIC NOTOKA, a OT NOBEPX-

HOCTH OTKOCA OTAOMKEHHI H 30HH O0pPaTHOrO TEHEHHH MMOTOKA BAOAE OTKOCA
BOBAEKAIOTCA acTHuH w < 6,0 cam/cex, J
Kpynuux wactun d > 0,5 ux (w>6 cu/cex) mano —okono 4% or
obmed BeAHYHKE HAHOCOB, NpoNleAlinX uepes TypOnukni Bogosoa. Nocae
sanecenus Bepxuero Owneda JOHHHMH HaHOCaM# B TYPOHHHHA BOLOBOAL
nocTynalT B GOJLLWIOM KOJAHYECTBE J0BOJBHO 3HAYHTEILHHE NO PasMepam
dparnui AOHHHE HEHOCH. :
f Ilas BHACHEHHA XapakTepa BO3AEACTBHA MOTOKA HA OTAEALHHE Ha-
CTHILE HAHOCOB, BOBAEKAEMHX B TYPOUHHBIA BOJOBOJ, & Takke paspaboTHM
meponpuaTHit, samumaomux Typouns 'DC ot nonapanus AOHHHX HAHO-
COB, MBl M3YYHAH KHHEMATHUECKYI0 CTPYKTYPY nOTOKa Ha NOAXOAE K
- rHApoy3ay.
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Bo Bropoft cepHi ONLITOB HCCAGROBANE C NOMOULLIO CKOPOCTHON KHHO-
CBEMKH 38KOHOMEPHOCTH PACTEKAHHA NOTOKA Nepesl ruipoys3aoM npH ob-
pasopanul oTAOXeHufl. B kavecTee HepasmmBacsmofl SMYJILCHH HCTOABL3O-
B4JAH CMECh BA3SAHHOBOrO Macaa ¢ Geanaami.

CKOPOCTL CHEMKH, NPOH3BOAHBIIEACA KHHOANNAPATOM Moaukou-16,
pashuanacek 48 u 64 kagpam B cexyuay. Beero cuaaum BoceMb ONHTOBR Ha
35 naenkax. O6paGoTKd NOAYHEHHHX Pe3y/bTATOB NOIBOANAAD YCTAHOBHTH
NOAHYI0 KapTHHY PacTeKaHHf noTOxa nepej ruapoyaios. Ha pue. 1 nao-
GpaeHa KAPTHHA pPACTEKAHMA MOTOKA nepes (QpPoHTOM. FHAPOY3AA nNpH
g=10 afcex (TOHKHMH JANNHAMH TOKa33HA 4ACTH TPACKTOPHH IUEPHKOB
SMyAbCHH). TaM xe naxecewb! 3MOPK pacnpereacHns CKopocTed B onpe-
JeJeHHH X ceueHlnAax NOTOKaA,

Takoe pacrexkanue noroxa ot rpefHa oTAomeH#ll 10 NOBOPOTa €ro B
OOHHHE OTBEPCTHA NPOHUCXOAHT AHANOCHYHO pACTeKAHHI0 TYpPOYJAeHTHHX
JATOINACHHKNW X {_‘T[Jl.."ﬂ R OrposiyueHHOM IIPDC_T[}IHIETBF‘. ]-ll_'l':l'r{}!'tlj'.. a4 TaAKHC
BBHAY NOBHIWEHHON TYpOYAH3IAMHM NMOTOKA B HAYAJALHOM CEYEHHH B 30HE
PACLUHPEHHA MOTOKA pacyeTHhe 3aBHCHMOCTH [OAY4AlOTCHA HHOTO BHAA,
qeM A48 3aTonaeHHuX crpyft B Gearpamnunom npoctpanciez, [Ipn oOpa-
OOTKe JaHHHIX, YCTAHOBAGHHEIX METOAOM KHHOCHEMKH, MH HCKAAH 3a-
BHCHMOCTh OCHOBHBIX KHHEMATHYCCKHX XAPAKTEPHCTHK CTPYH OT OTHO-
CHTEALHOTO PACCTORHHA fl— no TeopHH TYPOVAEHTHHX 3aTONACHHLIX CTPYR
(x — TeKymias KOOPAHHATA BAOAL OCH CTPYH; fiy — WIHpHHA CTPYH BO BXOA-
HOM ceqedHu). [Lupuua CTpyn Ha pPACCTOAHMH X OT BXOAHOrO CEYeHHds —

h=h, +0215x. : (2)

Yroa pacwapcHus cTpyH (AHHHA HyaeBmlX ckopocreft) a2 = 12°, Ocesas
OCpeAHEHHAR CKOPOCTh CTPYHM 4, HA OCHOBHOM Y4YacTKe H3IMEHAETCA MO

BRI PAMEHHIO
hery iy
Hn — x' {3]
b/ ﬂ,gﬁ-i-ﬁ;ﬂ?-’rl'

rae i, — OCeBds CKOPOCTb CTPYH BO BXOAHOM CEHEHHH.
Ilawna Ha4aJbHOTO YHACTKA Y MCCAEAYECMON CTPYH

",".ﬂ — ﬂl?#1+ {4}

Msmenenne cpeavefi CKOPOCTH BAOAB CTPYHM HA OCHOBHOM YHACTKE
BHIPAMALTCA 38BHCHMOCTBIO

§

|EI

=1,15-40,085 —. (5)
cp 'hl

[Moausfi yneasuuit pacxos B CeHeHHH Ha OCHOBHOM YHACTKe OnpefeARercs
COOTHOIUEHHEM

=

e i
L =1+ 006 4 (®)
INpupenennne Buie (GopMyAH NOJAYHEHH HA OCHOBAHHMH H3Y4YEHHA pac-
npefe]eHus ocpeiHeHHONl NpPogoALHON CKOPOCTH B OTAE/LHHX CEeYenndax

NOTOKA.
OGpaboTka MATEPHANOB KHHOCHEMKH [03BOJAHAZ YCTAHOBHTH MAKCH-

Ma/JbHBE SKTYAAbHHE 3HAYEHHA CKOPOCTEH M., T . H DYJ1LCAIHOHHEX
' [l

COCTABAMIOMHX Cckopocredt &« ., o .. AHaiu3 npouecca BOB/JEYEHHA Ha-
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HOCOB B TYpPOHHHBIT BOAOBOA NOKA3aJ, YTO CYNIECTBEHHOE 3HAYEHHE HMEenT
MTHOBEHHLIE CKOPOCTH W HHTEHCHBHOCTE TYPOYJAEHTHOCTH.
MaKCHMANBHEE AKTYAIbHHE MPOAOJBHHIE CKOPOCTH 4 . pachpeje-

JARIOTCA PDABHOMEPHO O BEPTHKAAH. B BEPXHHX CI0AX NMOTOKA HAaXOIATCH
HAHOOALUIHE 3HAUEHHA: OHMH [}HEIIU!I.IE]".IH{J YMEHBIIAIOTCA OT HAYAJILHOTIOD

T
CeHEHHA K KOHEHUHOMY, T. 8. OT .. S [ S =1,2. 310 noaTEE M-
”] f:l

JAZET nagenHe OCepoH CKOPOCTH CTPYH MO Mepeé pacTeKaHwa MoToKa.

B npenenax HecAeAyeMmMoro y4acTka OTHOCHTE/ILHAsl BeaMUHHA MakCH-
MAABHOH AKTYAILHOH BEPTHKAJILHOW CKOPOCTH @M,&E CHALHO MEHABTCH
no aauue u rayouwie notoxa. YCTAHOBAGHO, UTO €e MAKCHMAJABHLIC 3Ha-
HEHHA B KaMAOM CTBOPE 34BHCAT OT OTHOCHTEALHOTO BEPTHKAJALHOTO pac=

IJ'I.:Il

P
WHPEHHA NOTOKA, T. €. OT o Ha ocHOBaHHH ONBITHLX 3HAYCSHHT

| E-‘:
Y max

' {I'IEI CE"-IEHI!H"I.I:J NOoAYueHa 3ABHCHMOCTh, XaPaKTEPHAVIOIIAA HAMEHEHHA ———

y
X P
BIDJE NOTOKA 3 43 Moo BJAHAHHEM ?‘ HMEOIIAT BHI
(1]

¥

Ynax P x
= =12 '—D—D,ﬂﬁ et (GSE - — 0,07 )Eiﬂ*?ﬂ (T~U,534 ) -+

+0,1 (%]". - (7)

U

- HanGoawume snauenns HAXOAATCA NpHMepHo Ha- paccToaxuu 0.5 L.

ﬂ:

C  yeeanuennem 75 OT 0,5 no 0,85 Tmax L smensieTcs OT 0,5 no 0,9.
: ui

l!'ITHII

PECHPE.EEJIEHHE MAKCHMAJBHOIO 3HAYEHHA ﬂpﬂ.ﬂﬂﬂhHﬂﬂ M:: o
iy

II"l'l'-li'l'.

-'_.H BEPTHKAALHOR M = COCTABAAIIIHX NYJbCAUHH CKOPOCTEd no

. AAHHe M rayGHHe MNOTOKA HeoAHOPOAHO. OT HAYAJABHOTO CEYeHHA STH
. BEAHYHHH MOCTENEHHO YBEJAHYHBAKTCH, NOCTHras MAKCHMYMa Ha PAaccTos-

 HHH 3{—:0,5, a 3aTem yGuBawr. B nepsoM npubGAHMEHHH MOAYYEHA

. (opmyaa (puc. 3), XapakTepHSYIOUIaA H3MEHEHHS MAKCHMAJABHON HHTEH-
. CHBHOCTH TYpOYJAEHTHOCTH B CEYEHHH

Bomax vy
— =05 (M =_.“‘MM= _'““)

L i E—l iy

F
3aBHCHMOCTH OT 5 H BEJTHYHHK HAYANBEHON HHTEHCHBHOCTH TYpOy-

j"'1'1mtllt:1'n ( M, = u"“‘ H M = ﬂf“ )

- Uy - iy

M7 (3_2 10,7 %) M, — 0,45 — (8)

o

ol



— 118 NPOAROALHON NYABCALHH,

. S
M, = (3,2 1-0,55 -?:::. M, — (9)
— N8 BEPTHREJT:HU:H.

' - = =05 BmBes M .
:!"ET-HHGHJ‘].EHDT ITO B CEYEHHHA oy —— BE&AHYHHE oy OPHMCPHO B

1,5 pasa Goaswe, uem M_ .
CpeanexBaapaTHunoe 3HaueHHe NPoACJALHON NYALCAHOHHOR COCTaB-
agomefi CKOPOCTH 9, B Ha4aJAbHOM cewennn coctasaser 10— 13% or

E, H NMOCTENEHHO VBREJHYHBACTCH, AOCTHrEd B CEHCHHH

-ii:ﬂ,ﬁ peanuunsl 15 —20% or .

B nauaawnom ceuenun s, paBnserca 8 — 12% ot #,, 24 B CeueHHH
o i ’ T
—— =05 nocruraer 15—23% oru,. Ha OCHOBAHHH ONHTHHX AAHHHX

L
NOAYYEHR PABEHCTBA, X3apPaKTepPH3YOLIHE HHTCHCHBHOCTD T}"[J‘EJ'HEHTHG-ETH

x P 8.
B cedennit-—=0,5 B 3aBHCHMOCTH OT — # 2 2% g pavadbHOM ceve-

4 iy iy
HHH, B BHAE
m— P S
ul—"I—= — = ﬂﬂ‘_:_ ——
= (2.B+t},3 Ta)a 0,08 (10)

— A8 NpoAoALHOR;

—

=L —0,15— (11)

8
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-

F
f_fa=(3,ﬁ+ﬂ,3 ﬁ)
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— AAA BEPTHKAJALHOA NyAbCauHH,
Beprukaaphas nyascauus Goablie NPOAOABHOH, WTO XOpOWIO COTAacyercs

¢ makcumanwHoRt (M_ >M ).

O6parHuie NpoA0JbHHE CKOPOCTH i, BAOAL OTKOCA NPH3MH OTAOMKE-
Huil 8 cpepnem cocrapiar (0,15—04)w,, MakCHMaJbHHE 3HAMEHHA
£ g max (0,25 = 0,65)12;, MaKcHMaAbHOE 3HAYCHHE BEPTHKAABHOR COCTABAAW-

mef CKOPOCTH Ty, — (0,3 + 0,75)u.
Mu onpefeauan TAKkKe H3MEHEHHs OCPEeAHEHHHX BEPTHKAALHHX CKO-
pocredt v ,, HANPABJACHHHX BBEPX. B navanbHOM CEUEHHH U, PaBHAETCH

— .
(0,1 =0,18) u; ¥, nocTeneHHo yBEAHYHBAACh B CEYEHHH Tzﬂ.ﬁ, NOCTH-
raer (0,15-0,25) u,. [px sToM BepxHHE Npejeabl COOTBETCTBYIOT ONKT-
HBM JIAHHMM, KOTAa OTHOWIEHHE -— NPHGAHKATOCH K MAKCHMYMY. Oc-

HOBHOM BHIBOJ 3aKJI0MAETCH B TOM, YTO BCE CKOPOCTHHE XapaKTEPHCTHKH.
NOTOKA 34BHCAT rABHBIM 06pPA30M OT CTENEeHH OTHOCHTEJAbLHOTO BEPTHKAAL-

P
HOTO pacuHpeHHds NOTOKa, T. €, OT To ! H3MEHEHHE KOTOPOro BEACT K

CYUIECTBEHHOMY H3MEHEHHI0 BEJHYHH MAKCHMAALHEX H NYJbCAIHOHHBIX
ckopocTefi, 0CO0EHHO BEPTHKAJBHHX COCTABAAIOMIMX, 4TO XOpomo co-
raacyercs ¢ pesyastaramu B. A, ®uamana [7].
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HayuuB KHHEMATHYECKYIO CTPYKTYPY NOTOKA, ME NOJAYUH/AR BO3MOR-
HOCTh OLEHHThL pacnpefeseHus CPeiHHX H MAKCHMAJABHRX aKTYalbHHX
3HAYEHH H MyJbCAIHOHHHX COCTABIAOINHX CKOPOCTH NOTOKa Ha rpebue
JAOHHHX OTACKEHHA B 30HE DACHIHPEHHH NMOTOKA, @ TAKKE BRJAHYHH CKO-
pcrefi obpaTHOro TeueHHs BAOAb OTKOca OTAoWeHHd. Kak H3BecTHO
9, 10], TypOyJeHTHEIH pYCA0BOH NOTOK XapakTepHsyeTcs KpPynHOMac-
MTAGHEIMH NYJALCAUHAMH, pasmepaMH BHXpel nopaaka rayOHibL.

BapeninpaHHe W TEPEHOC Y4CTHI, HAHOCOB NMOTOKOM BH3LIBAETCA r/AdB-
HEIM OOpasoM HaaWuyHMeM B HEM KpynHoMacmTadHumx myascauufi. Tlostomy,
paccMaTPHBAA MPONECC B3IBEIIMBAHMA W NMEPEHOCAa 4ACTHIL OnpeaeneHHOR
HP}I'IIHUETH. HEN0 NOAAraTh, HMTO NPOHCXOIAIIHE NPOLECCH JONEHK 33BH-
CEThL OT CTENEHH TYPOYJNEHTHOCTH NMOTOKA, NMoA AeACTBHEM KOTOPOH HAHOCH
ABHXYTCA B €ro TOMILY.

PaccmaTpHBas ABACHHE C TOUKH 3PEHHS ONEHKH BO3MOMKHOCTH OTPHEA,
B3BEMNBAHHA H MEpeHoca HacTHIL HAHOCOB B BEpPXHME CJAOM NOTOKa, cae-
fyer oGpaTHTL OCOGOE BHHMAHHE HA MAKCHMAAbHLIE 3HAMEHHS CKOpOCTeH
H MOBHLILEHHHE NYAbCAlUHH, O0CODEHHO BEPTHKAJABHOM COCTABAAWMER CKO-
pocTH, uMewomefi mMecto BOAH3M JlHA HAA rpeCHeM OTJO0MKEHHA B 30HE

CIHHPEHHA noToxka H B obJaacTH BOCXOOAIIHX TOKOBR MEX1Y CTROPpAMHA
?—IE}' (puc. 1).

MoxHo nosaraTh, 4TO BBHAY 3HAUHTEALHOH BeAHYHHB MTHOBEHHHIX
CKOpPOCTEH MOIHOCTb 3THX NY/ALCAUMA, MNOABEM H NEepeMElleHHe YacTHIL
HAHOCOB, 8 TAK¥E MOC/Ael0BaTe/bHBIE HX BOBJACYMEHHA B TYPOHHHHE BOAO-
BOAL  BO3MOMHB NPH CPABHHTEALHO MAaJKX CKOPOCTAX OCPELHEHHOro
TeyeHHd H B 3HAYHTEBHOM Mepe noj AedcTBHEM TYPOYAEHTHHIX ABHME-
HHA MHIAKOCTH.

Hayuenne KHHEMATHYECKON CTPYKTYPH MOTOKa HA NMOAXOAE K COOpPY-
JKEHHIO JAJA0 BOSMOMHOCTE AETAJbHO OCBETHTH KAPTHHY [ABHMEHHA HAHO-
€OB, CTPOHTEL TPAEKTOPHH YACTHI, HAHOCOB, MONAJAIOIIHX B 30HY TPAH3HT-
HOTO MOTOKA W JNOHHOTO BOJCGBOPOTA, ONPEjienHTh MEXaHH3M BOBJCYEeHHS
KPYNHBLX YAaCTHIL HAHOCOB B TypOHHHHE BOmoROA [13].

Ocuoprofi onpenendiomni Gakrop BOBJSYEHHA KPYMHBLIX YacTHIL —
fMpeBLIIEHHe MAKCHMAABLHON BepTHKaABHOMN cocraBaswulel CKOpPOCTH T .

THAPABAHYECKOR KPYMHOCTH HACTHIL W, H BEJHYHHW HHTEHCHBHOCTH TYp-
~GynentHoro nepememupanus M (puc. 3).

tlFIT'II.

Ha ocHoBaHHH ONBLITHMX JAHHBIX YCTAHOBJEHA CBA3L MEMIY H

wﬂ'l.'l:l!
F
OTHOIIEHHEM ,],fs, (puc. 4). Ilpn w3meHenun OTHOIIEHHS 7o oT 0,57 no

. v
0,85 BeaHuHHA 1:“

s max
P
CaenopaTeabHo, © YMeHbIIEHHEM BHCOTW rpefHA OTJA0KEHHH 5

noeumwaerca B 1,5 pasa.

_ .‘jTHl_aHhI.I.IﬂETEH HCAO HMDYALCOR, EﬂEﬂEﬂCTB}"In[LI,HJ: Ha OTAEALHWE YaCTHIE
" HAHOCOB, JTHM MOXHO OOBACHHTH YMEHbUIEHHE MAKCHMAJALHOA KPYMHOCTH
YACTHIL, BOBJEUEHHEIX B TYpOMHHEIN Bogopon (raba. 2).

Mtak, Mbl KOHCTATHDYEM, 4TO KOJHYECTBO H COCTAB HAHOCOB, BO-
BJIEKAEMEIX B TypOHHHHH BOJOBOJ, 8 TAKME BCe CKOPOCTHHE XapakTepH-
CTHKH MOTOKA HA MNOAXOLE K THAPOY3AY 3aBHCAT OT reoMEeTpHYECKoR

(opMBl TPH3MB OTJAOXKEHHH, T. €. OT T IMpu Goaee KPYNHOM cocrase

HAHOCOE OTKOC NpHaME oTA0MeHu#t Goaee kpyToil, OTKOC M rpebeHb AOH-
HHX OT/I0MEHHH pacrnonaraioTcd BeLE W O/HXE K NOpory TYPOHHHOTO
BOAOBOAA, TAYOGHHA MOTOKA HA MOAXOAe K rpebHI0 OTA0MEeHHH YMeHb-
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WaeTcH, YTO BEACT K VBEAHYEHHI) NOAXOAHOA CKOPOCTH NOTOKA nepex
FHAPOY3A0oM, Kak nokasaan ONBTH, veM BHIIE CTENeHb BePTHKAABHOTO
,PACIUHPEHHA NOTOKA, TeM GOJblle BeAHYHHE MAKCHMAABLHWX AKTYAAbHHIX
CKOPOCTER, HHTEHCHBHOCTE TYPOGYJEHTHOrO nepeMemHBaHni; oco0eHHO

o

1ol Le
19 L 0.8
28! a6
I
L4+
aEr
ael ‘ a2;
' 4
L i i E
8.2 g4 85 a8 A

[ ] i u F
a¢ 858 88 &8 T

Puc. 3. l'padmkn aaencuMocTef

P 4
My, I(M;'. ﬁ) uM, :!(Mh' T,;)

4]
I— My, = N
o x 2l
' B cTBROpEe — =0,5;
3—1“ - By L
pv = T
E,_My i 1"'.I_ln.::
. ,ul B HAUAALHOM CTBOpE.
By max
My =—=

YBeAHYHBAKOTCH BEPTHHAJLHEIE COCTABIHIONIHE CKOPOCTH, CMOCOGCTBYIONIHE:
BOBJeYEeHHD Goaee KPYNHHX wacTHi wanocos, Ilpu stom koanuecTBo Ha-
HOCOB, BOBAGKAEMHX B TYypOHHHHA BONOBOA, NOBHILAETCH.
CaeaosareasHo, Goaee KPYNHHEA COCTGE HAHOCOB, CAArawIHX OTA0-
JKEHHHA, CO3JAAET peaabHLIe YCAOBHA AAA BOBJAeHEHHA O00JEE KPYNHLIX
YACTHI, 8 TaKXKe OONBIOre KOJAHYECTEAZ HAHOCOB B TYPOHHHWE BOJLOBOA,
3tuM o6bACHAWTCR Januuie (raba. 3) yBeAHYEHHA KOJMHYECTRA M COCTABA
HaHOCOB, BOBJEKAEMHX B TYPOHHHEA BOAOBOL NPH OAHHAKOBHX THApaB-
AHYECKHX YCAOBHAX, noayvyeHHwe apyrump asropamu [1, 3]. B ux onu-
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Tax OLA HCnoab30opad OoJee KPynHBA COCTAB MECYaHOrO MaTepHasa
(Gppe =68 MM).

B HamKX OnLTAX OJAHA MOJENb COOTBETCTBYET OAHOMY OJoky Yukyp-

* ranckoft '3C (macmral 1 :60). MakcuManbHasi THAPABARYECKAS KPYNHOCTh

HAHOCOB, BOBJEUEHHHIX B TypOMHHWA BOAOBOA, W, =9 cM/cex. Tlpn

NepecueTe Ha HATYDHEE YCAOBHA NO IHAPABAHYECKON KPYMHOCTH MOAYYHM
w,=w,e=9V60=7T0 cucex

ax — 21 Mu (Taba. .
(OcHoBHas mnpHYHHA BOBJEHE- :
HAA KDPYNHHX 4aCTHO H GOAbWOTO ~ moxy
KOJHYECTBA [JOHHEX HAHOCOB B

(anameTp uacTHil HaHocoB &

. TypOMHHHA  BOLOBON — GAM3KOEe %

. pacnojoxeHHe oTkoca W rpeGus 42 -

. NOHHHIX OTJAOXEeHuH k nmopory Typ- J
~ GuuHoro BOAOBOAA. DBobaeyenue 20k

HAHOCOB O0YCA0BACHO TAKKE KHHE-
MATHYECKOH XapaKTepHCTHKOR no-
TOKa. 2.8

B pesyabtaTe OTpPHBA NOTOKA
OT rpedHa OTAOKEHHN, NOCAenYIo-

g

" MEro NOCTeNeHHOro PacUIHpPeHH: 4o
ero BosHHKaeT o0paTHOe TeuedHe
BAOAL OTKOCa otaowewufi. Tpan- o 4|

. BUTHHA NOTOK B3aHMOAefCTBYET C
O6paTHLIM TEYeHMEeM TAaBHEIM 00-
pasoM B 30HE BOCXOAAINHX TOKOR, 2.2}
XAPAKTEPH3VIOMHXCA  3HAYATER- "
| HNMH BEPTHKAIbHBIMH cuc*ramn:—nl; '”r =3 . . . 3
. [MIBMH  CKOPOCTH W MOBHIIEHHO ot

] T]FPﬁ}r-TIEE!TH[:]DETBIG. Humenno u3 sTof 65 96 " 61 88 .42 '%L
06A3CTH NPOHCXOIAHT HARGOJABIIEE -
\ BOBAEUEHHE HAHOCOB B TypOGunueifi  Puc. 4. Tpaduk sasmcumoctn I
. BOAOBOL. p max

L Caenosareasno, 1as 6opsbu ¢ f(-;-r . q): I—q=10 afecex; 2—q=
| HEHOCAMH HeoGXOAMMO YA4JHTh OT- o
. HOC H rpebeHb DOHHMX OTAOMEHUH
. OF QponTa rHApoyana. [lpu sTom, wem paundee (BAOAL N0 Teyenuio)
. NPOMEITASI NPH3MA OTAOKEHHH, T. e, yem Jaisiie OF (PPOHTA rHApOy3Jaa

paaMemen rpefeHs W OTKOC AOHHEX OTAOMEHHH, TEM GOJEe HHTEHCHBHO
| DCAamIAI0TCA JAOHHHE HAHOCH H TEM MEHBINE ONACHOCTL B3BEeNIHBAHHA

. BOBAGUEHHA HX B TYPOHHHHE BOAOBOAL.
' HeoGx0oauMEC YCAOBHA MOMKHO CO3AATH ABYMA CHOCOGAMH:

1) cnennaneHHe NPOMLBHLHE ycTpoficTBa HA MOAXOIHOM K FHAPOY3Ay
YHECTKE BEPXHETD Gbeda (OTCTOAHHMKH HAH NECKOJAOBKH), NO3BOJAIOINIHE
. MPOMHBATE HAHOCH 63 CHHMEHHS TOPH3OHTA BOJH:

. 2) mepHoaMuECKAn NPOMBIBKA BepXHEro Obeda NpH CHHXKEHHN B HeM
. TOPH3OHTA BOAM,

. B ycaosuax paccMatpiBaeMOro BapHanTa KOMOOHOBKH  (no THIY
EF'-IH-}']JPBHEHDH # Poaoshoit FIC) st cnocobu cnocoGerroraan G yBe-
AHMEHHIO PacCTOANHA OT rpeGHA JIOHHEIX OTJAOKEHHH J0 COOPYIKeHHH,

~ OnuTh, npoBeseHHHIE C DA3NHYHBIMA THOAMH NPOTHBOHAHOCHMX yco-
BEPIEHCTBOBANNEIX KOHCTPYKIHA BXOAHOR uacTH JOHHHX oTeepeThit [4,15],

15 afeeny; 3—q=25 ajcex.
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4 TAKAE HAWW ONKTH C NPOMBBHON TPYyOOH — NECKOJDBKOH H BRHOCHOA
nanToN, MOKAa3aaM, YTO BCE YKA3AHHLE COOPYXKEHHA HE NMDHBOAAT K 3HA-
YHTEALHOMY YMEHBINEHHIO KOAHYECTBEA HAHOCOB, BOBJACKAEMEIX B T}'pﬁHll-
HHHA BOMOBOI.

TaGanua 3

— e e — s

Kpynuocts HRHOCOB B
HaATYPHBX YCAORKAX nIJDll.ﬂHr BO=

e | BagueNHEX PavHani
MACITTRD MOREAN | HAHOCOR M[pH astopa
Iz'r.u.-. | ®en 1 diax Iﬂl.;p :u=2u_‘33%
: | ik :
1: 100 | 113 | 35,5| 105 10 -— 1 =
150 100 | 39 83 | 14 } M. B. Ceanueron
13100 —_ —_ =100 | 36 4106 | &. U, Myxasepmanos
1156 101 .5 — ! — 6—11,0 E. I'. PHannnop
160 | 70" | 23 271 3,0 0,7—4,0 | X, Hpuyxamesos
'I I

3acce 2, — Kospyuunecar soposabopa.

B ycnoeHax paccMaTpHBaeMHX IHAPOY3J0B NPH GOALLIIOM KOJAHYECTBE
JOHHHEX COPOCHHX OTREPCTHR M 3HAUHTENRHOM PA3HOCTH FOPHIOHTOR BOAH
OAHHM H3 nauboJee panHOHAJABHWX cpeAacTs OOpnOBl C HAHOCAMH, mona-
AAIOmHUMH B TYpOHHHLIA BOAOBOM, MABAAIOTCA NEPHOAHMECKHE NPOMBIBH
pepxHero Gbeda CO CHHMEHHEM B HEM rOPH30HTA BOALL. [TpoBOAMMEE HA
paae rugpoysnos Cpeaweft Asuw # Kaskasa nepHoinvyeckHe MNPOMBIRL
epxHero Oweda NnpH CHHMEHWH MODHACHTA BOJAL MOKA3AH, MTO 3TQO OCHOB-
Hoe # HaubGosee sddexTuBHOe cpeacTBo Gopblbl C 3aWIeHHEM H 3aHece-
HHEM n?pxunx 6pedoB, 4 TaKKe BOBJAEYEHHEM HAHOCOB B BOJONPHEMHHKH
[10, 11

MoaeasHue uccaegosanHA, nposefeHdne B MuCTHTYTE BOAHBIX npo-
Gaem H rugporexHukn AH VY3CCP, cBHASTEALCTBYKOT O TOM, 4TO INpH
CHHKEHHH TOPH30HTA BOAW Ha 8—9 u u pacxoge 1600—2500 a/cex
MOHO NPOMETL BepXHUA Obed Ha pauny 0KO10 800 u. Ipu sTom o6BEM
cMuBa goctHraer npumepno 340—470 tec. %, Tak KaK OCHOBHOE KOJH-
yecTBO B3pemenHux (90% ot roposoro cT-:}Ha} H IOHHBX HAHOCOB (cpen-
HEeroJOBOA CTOK JOHHHX HAHOCOB — okoao 450—550 teic. 4') npoxoaut
BO BpeMmf Napojka, TO LeAecoo0pasHO AAA AKKYMYJAAUHH AOHHBIX HAHOCOB
p pepxHeM Obede 10 Havana NaBOAKA cO3J3Th CBODOAHWN OT HAHOCOR
obbeM.

INposegenusie HAaMH pacuetw no smeroay H. M. Jlesu [10] noxazaawm,
4TO CO3J@HHE TAKOro oGbeMa BO3MOMHO JHLIL MPH NPOMBIBE BEPXHErO
Greda CO CHHMKEHHEM B HEM TFOPH30HTA BOJH HA 8 M M NPOMBIBHLIM pac-
xoaoM Q= 1200 #*/cex B Tewenue 10—12 vyac. Torma anuHa npoMuBHORA
30HKW PACNPOCTPAHHTCH HA paccTofnHe npumepHo 1000 x w coanact oGLeM,
cBOGOAHMA OT HAHOCOB, okoA0 520 tweic. MY, TIpOMHE OTAOKEHHH H3
pepxHero Obeda NPH CHHKEHHBIX T[OPH3OHTAX BOJAB MOMKET OKA3ATHCH
A0CTATOUHO Sp(eKTHBHEM CPeICTBOM 3alHTH TYPOHH OT NONafaHHA B
HHX JOHHHX HaHOCOB.

CrpouTeascTBO B 5THX pafloHax Heckoaekux ['SC ¢ ux xoaslesa-
HHEM, OYEBHIHO, NO3BOAHT OCTaHaBauBaTh ['AC H nNpPOBOAMTL NPOMEBH
(pH CYNECTEBEHHOM CHHMEHHH FOpH30HTA Bepxuero Gbeda. o sroro ne-
AeC000pa3Ho nNpOMBBATL BepPXHHE Obed) ©  YACTHUHHM  CHHKEHHEM
ropusonTa BoAwW (10 8 M) B Tededwe 10—12 yac. npm pacxonax pekH
1000 a*/cex w paBHOMEpPHOM OTKPWTHH BCEX IIHTOB AOHHLX BOAOCGPOCOR
AAR TOrO, 4TO0H OXBATHTE BCIO IWHPHHY (poHTA rHIpoV3Aa,




Buinoauas MeponpHATHA 10 NPOMHBY BepxHero Obeda, MOKHO 10-
CTHUL COXpaHeHHs YCTORYHBOrO NOAXOAHOIC YHACTKA K THApOyaay, mpe-
JOTBPATHTE MONAA3aHHE HAHOCOB B TYPOHHHME BOJOBOAH H TEM CAMBIM
€O344Th GJATONpHATHHE YCAOBHA AAf 3KCOAYaTAUHH THAPOY3JAa.
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B. A. CKPLINIbHHKOB

O HEKOTOPBIX ¥MPOILEHHBIX METOJAX PACYETA 3AWJIEHWHA
NOANEPTHIX BbE®OB THAPOY3JOB

- Bo Bpem# nporuo3a 3adjequs noaneprulx 6se(oB rHApPOY3N0B MpoOeK-
THPOBUIHKH OOBYHO CTAJAKHBAKTCA C OTCYTCTBHEM JOCTATOMHO TOUHHIX
FHAPOJOTHYECKHX H THAPABAHYECKHX AAHHBIX A48 Pacuyeros.

[MpuMeHEeHHe CAOMHBIX METOA0B PACYeTa C HCNO0AL30BAHHEM HMEI0-
MErocs HEMOJAHOr0 MaTepHaja He oTpaxaer AeHACTBHTEAbHON KapTHHbLI
saHaeHun. [109TOMY HA NPAKTHKE MOMKHO IPHMEHATHL YINPOIEHHHE MEeTOAb

cyera, K koTopum orthocarcA metoawm I'. M. llamosa, C. T. Aarynnna,
. C. Jlanmenkopa [1—5].

Mo peayasrtataMm noaeBeiXx H NaGOPATOPHHX HCCACAOBAHHA 3aMACHHN
noaneptux OvedoB rHAPOY3AOE MHE BHECAH HEKOTODHE NONOJAHEHH,
YTOUHAIOIHE PACYET CPOKOB M OOBEMOB 3dHACHHA.

B macrosmefi paboTe NpHBENeHH PE3YALTATH CONOCTABAEHHA pacuyer-
HHX JAaHHBEIX 10 YK83aHHBIM METOJAM C HATVPHEMH HCCAENOBAHHAMH, a
TAKHKE HAWH AONOJAHEHHH,

PE3YJIbTATHI NOJEBLIX HCCAELOBAHHH 3AHJIEHHS
NOANEPTONO BbE®A ®APXANCKOIO rHAPOY3JA

dapxaackufl ruapoysea BCTYNHA B sxcnayatauuo B 1946 r. C 1947 r,
aAaGopatopus pycen per MucTaTyTa BOAHWX npobJeM M rHAPOTEXHHKH
AH ¥3CCP npoeoanaa noaessle MCCACAOBAHMA AHHAMHKH 3aHJEHHA NOJA-
neproro Gueda TOro ruapoysia,

[Mepronavaasuan emiocTs Obeda —265 maun. a®. Hanoauenwe nepen
naotuioft A, =23 x. Cpeanunit GHTOBOH YKAOH BOAHOH NMOBEPXHOCTH Ha
yuactie O6ueda [=0,0067. Hauaasnas nauda kpusofi nognopa L. =28 KA

NpH HOpMaALHOM mnogneprom ropusonte —319,0. Mo noaeBnM AAHHEIM
CpeaHss CTeéneHb OCBET/AEHHA B nepsufl rog paboru Gveda £=0,95—0,97,

[To npoekty dapxanckuit Obed A0AXKEH Oula 3aHANTHCA uepes 17 Jaer.
3a nepuon ¢ 1946 no 1955 r. oGbem oraomenufi cocraBua 80% nHavaab-
HO# eMKOCTH.

Cymmapuufi ofvem ovaokennfi—216,36 wman. s#*. Taxum oGpaaowm,
3aHJACHHE NPOH3OUITO [NPHMEPHO B ABa pa3a OuCTpee, MeM O pacuery.
HecooreerctBHe 00bACHAETCA TEM, 4TO B npoekrte Papxalckoro ruapo-
y3/a 38 pacyeTHell CTOK HAHOCOB NDPHHHMAJCH CPeIHMil MHOTOAETHHI.

B neficTBHTENLHOCTH BHAYHTEAbBHOE 3aRJAeHHEe Bepxsero OGbeda npou-
3010 33 MHOropoAHble 1952—1955 rr., jaaBumme noutH  Anofinyo
HOPMY CTOKA,
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Hanusie o0neMa oTaoxendi 3a 1946—1955 rr., @ TAKKEe CTOKAa HAHOCOR
33 3TOT ME TNEPHOJ NPHBEIAEHB HHME.

Fod Offsesm omaowerui, Cmokx Kawocos,
ME [ A J i
1945 6,52 32,40
1946 16,65 20,40
1947 7.08 7.8B5
1548 13,05 13,50
1949 25,70 27,00
1950 16,65 17,10
1951 18,85 21,00
1952 41 80 51,50
1953 33,59 47,00
1954 26,60 57,00
1955 10,60 32,70

[Maanosoe HIMEHEHHE
noaneproro OGueda Papxan-
CKOT'O TFHApPOY3Ja, COCTABACH-
HOE N0 JaHHEIM npﬂuegun
pgﬁma mo crBopam B 1948—
1955 rr., NoKasaHO Ha pHC. 1,
H3 KOTOPOro BHAHO, YTO NpPH
3aHAEHHH B nogneproM Gbede
dopmupyerca pycao (omHo
HAH HECKOJAbKO), MPHO/AHMK 310~
meecs K naotHde. B npepe-
Aax Gueitha, rae copMHpoBa-
JA0Ch PYCa0, 3ad/JAEHHe Mnpo-
H30LLI0 Ha BCO wmpuHy. Ha
OCTaNLHOR  YACTH  WHPHHE
6uedpa npewxuan. Tak, B
1952—1953 rr. dhopmuposatue
pyc/ia pacnpocTpaHHaoch A0
creopa 7. Ot cteopa 7 M J0
NAOTHHH  nogneptuii  Owed
COXPAHH/J  NEePBOHAYAILHYIO
mHpHHY. [To Mepe 3auaexus
H2 BCEM MpPOTAXCHHH nNOa-
neproro Obedpa oOGpasywOTCA
DCTpoBa.

CY¥IIECTBYHIUHE METObI
PACHETA 3AWJIEHHS
NMOANEPTHIX BBE®OB
rHIAPOY3IIOR

Pue. 1. Maanopce namemenHe mnoaneproro Gbheda
(papxaickoro ruipoysaa no rojam 3aMACHHA.

Meroa I M. Wamora, O6wvem Gueda W, ocrapmuiics CBOOOLNE v

OT 3aHJEHHA 10 HCTEYeHHH BpeMenn  or navana pabotw yana, I, M. Wamor
PEKOMEHAYET onpeaeadtTs no (opmyne

W,=W, .da". (1)

rae a— napamerp Obedpa, mensiomuiica or 0 ao 1;
W, — npeaeasnozauaseMmuifi o6nem.

——




[TapaMeTp @ HAXOAWTCA N3 3ABHCHMOCTH

n..=1_%;; )

afeck Ky — 06beM OTAOKEHHIT NEPROrO TOAR 3AHACHHA.
R, u W, MoxHOo onpeaeauts caeaywomum obGpasom:

Ry =R [I (f}] 3)

£ 1.7
W,,=W[1--(m-—") ] (4)
1]
rae R — pacuernnfl rofloRoft CTOK HAHOCOB;
W — noanmfl oGbeM noaneproro Obeda;
mp—-—-jlﬂﬂEquHDE CEYEHHE IJEHII B DLITOBHX YCAOBHAX NpH pacxoje
Boau 34 Q_. ;
w, — nonepeynoe ceuenne Gueda na Ganmalimem K MJIOTHHE YYACTKE;
it — nokasareas, mensomniics or 1 a0 1/3 B 3aBHCHMOCTH OT NpO-
JOJNBHOTO YKJAOHA PEKH.

Meton C. T. AnTynnua. 3anaexnne 0o STOMY METOAY PacCYHTH-
BaeTCH [0 NepHoiaM, KOJNHYECTBO KOTOPHIX YCTAHABJAMBAECTCA HHCAOM
(ppakuHi HAHOCOB.

lNpeanoaaraercd, 49TO 448 Kakmoro TMepHoda 3AWJNCHHA B BEpPXHEM
6eede dopmupyverca pycao. [HapasaHvMeckHe 3sJeMeHTH HOBOro pycaa
ONpeAeAsOTCA No cAeAYIonHM (opMyaam:

VKJOH BOIHOR NMOBEPXHOCTH —

A 0213 1 =\ 0Tl
L= (4" e ()"
rae A — napameTp yCTOfYHBOR IWHPHHKW PycAa, PaBHENR
1
Vo ' ©)

i — kosuuEenT WepoXxoBaTOCTH;

Q — cpepnenaBoAKOBHIl pacxon BOAW 3a pacyerHuft roa, M?;

_p— CpeAnenaBoAKOBad MYTHOCTL BOAH, x2/M®;

It — cpejiuAn IHADABJAHYECKAA KPYNHOCTh COCTABA BIBENIEHHB X HAHOCOB

33 MABOJOK;

I"— napamerp A. H. l'ocryhckoro.

Cpeauas ruiPaRIHYECKas KPYNHOCTL BIBELIEHHHIX HAHOCOB PACCYHTH-
BAETCA NO 3aBHCHMOCTAM, npeaaoxennaM A, H. I'ocTyHckuM:

F 43
= iy . Ui - {T}
— a P
4= Em:] - (8)
cpeansas rayOuma nmoroxka — b
oi 1
He=(G) & (9)

{fl— YKAOH M0 BHIPaXKEeHHIO {5]}:
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AUHPHUHA pycaa —

GU.-'J'-
B,=A- 707 (10)
AJMHAE KpPpHBOR moanopa —
AH
E— =T (11)

(fe — GHITOBON YKJIOH BOAHON NOBEDPXHOCTH);
o6beM 3anaenna (pasnocte ofmero o6beMa NOANePTOro EI:.EIiPE H 00BEMA

pycaa) —
W, =W —H.-B-L; (12)

CPEAHETOA0BOE OTJOMKEHHE HAHOCOB B Npejenax ﬁhﬁd]ﬂ—

%,
G =31,57-Q —250e (13)

roe Q — cpeanerofoBofi pacxoi BOA 33 pacueTHH roa;
Pax — CPEAHEr0J0BAA MYTHOCTL 32 pacueTHHN ron;
NPpOAOAKHTEABHOCTE NEPHOAd 3aHJACHHA —

W
=T (14)

kK
Meton B. C. Jlanmen osa. O6seM oTA0XKEHHA MO rogaM 3anae-
rua B. C. Jlanmenkos pexOMEHAYET yCTAHABAHBATH H3 BHIPAX EHHA

V, = V“(l—e-%)' (15)

rae V,— npeneasHosananemuil o06beM;
€ — OCHOBAHHE HATYPaJAbHEIX J0TapH(MOB;
E — xapakTepHcTHKA 3aHJIAeMOCTH NoAneproro Gkeda.
3Ty XapakTepHCTHKY MO®HO HaliTH no dopmyae

E = (16)

3jeck e — J0JA HAHOCOB, 3ajepxuBaeMux OwedoM B Hayane ero sxc-
IAYaTallHH §
( — rogoBoft CTOK HAHOCOB;
e'(G — wacTh CTOKA, OCTAWINARACH B noaneprom Osede B Hayaae ero

paGoTh.
MyTHocTe BOAH, BHXOAAmEN B HHXHHUNA Owed mo mepe 3aHAEHHA,
Vi« g, - 1000
Posix = P + 3 QLN ' (17)

rie p’— MYTHOCTh BOAH, cOpaceBaemofl W3 noamneproro Gweda B nepso-
HAYaJAbH Hil MOMEHT SKCIAVATalUHH, K2/M?;
Q — pacxonx BoAH, M%/cek;
N —uucao cexkyua B pacueTHoN eAWHHIE BpeMeHn (uac, Mecsu,
rof W T. &.)
JlonoaAHeHHA NO pPacyeTy 3aHJAEHHA NOANEPTHX
GbedoB rujgpo ysaoB Mu npepiaraeM pacCHUHTHBATL 3aH/ICHHE HE

61



HA Cpeaniii MHOrOACTHHA CTOK HAHOCOB, @ € YWYETOM WAKJIHYHOCTH KOJes=
Gaunii croka.

CyuecTeywniie MeTo/sl HEe HCNOAL3YIOT STOH UHKIHYHOCTH, 4 MeXAy
TEéM OHA OKasuBaeT OOABIIOE BAMAHHE HA CPOKH H O0DBEML 3aHAEHHSA.

3a ],'}IE.C'«IETIII:II'I ILH KA pEHDME[—I;L}’EM II['.IHHIIMEITI-. Ep{-},ﬂ,l!}lﬁ H3 Habamw-
AaeMeY, BHEAYAOWRA B cefs MANOBOAHBE, CPEOHHE H MHOTOBOIHWE
FOAkL. Pacyernunil LHEA HEIJﬁ!-:ﬂJI,HMLJ |1H:HfIIITLr o BeAHTHHAM CTOKD HE
nepuofn. PacuerHuil CTOK — Aaa KaxA0ro nNepHojia Cpejnufl,

3anunenHe pacCYNTHIBAGTCH ANA CTOKA NEPBOro NEpHoAa, nocae "ero
OnpeneaseTcd OCTABIIARCH OT IAHJACHHA EMEKOCTh ﬁhL‘tEJ-FL KOTOpDAA 3aTeM
PACCUHTHBIETCA i CTOK, BTOPOro nNepHoaa H T. A,

[MonpoGuo sTor meron H3aaraetes B paGore [G.

OGneM OTAOMKEHHRA N0 rojaMm 3aHJeHHd H napamerp Oneda a ycra-

HABAHBAWOTCA no  BuaouwsMmenenwofi ® npeobpasosaunolt dopmyaam
I'. M., lllaMoBa cOOTHETCTBEHHO!

W, = W, (1—a’), (18)

el

ﬂ'=1—i_..':l‘ {l‘qj

rie = — CcTéneHs ocBetraeHuns Oweda B nepenft roa paborw yana;

G — rozoBoil CTOK HAHOCOB 3a pacueTHult roa, maH. M

ef — o6Bem OTAOKeHHHA mepeoro roaa paGoTw yaaa.

CTeneds OCBETACHHA B NMepBuid rod paboTul Obeda HaXOAHTCH MO rpa-
$HKy B 3aBHCHMOCTH OT OTHOWEHHS OOGBEMA pycaa, TPAHCMOPTHPYOMEro
BCE (PpaKuny BIBENICHHEIX HAHOCOB B MpejAeaax Ha4yaabHOH JIHHHE KPH-
BOM moanopa, Kk HawaasHoMY obbemy noaneproro Gbeda, noayuyenHomy
HAMH TIO HATYPHHEM H npoekTHuM (pacuer no A. H. lNoctyxckomy) nanHEM.
¥nomanyTtefi rpadnk N03BOASET NO-HOBOMY NMOJAOATH K BHOOPY PacyeTHOTO
CTOKa HaHocoB [6].

PACYET 3AHJIEHHA NOANEPTOrO BLE®A $APXAICKOrO I HIPOY3/A

Meton I M. lllamosa. Tllepeonavyaspuuili o6meM Oweda mpH
HOpMaJLHOM Noaneprom ropusoHTe 319,0 cocrasamer 265 man. #°, cpenue-
MHOroJeTHHRi ropopoft ctok Hawocos G =324 man., m, uan 27 mau. s,
lMonepedxoe ceqeHHe PekH B OWTOBHMX yCIO0BHAX o, =540 M°, B BepxHeM
Goede nepes maotHHOA w,= 3800 &*; GuTOBOA YK/AOH BOAHOA NOBEPX-
vocti I = 0,00067, nmoxasareas crenenn n=0,65,

O6bem oTaoxennft B neppuft rof paboTe y3Ja yCTAHABJAHBARTCA MO

popuyae (3):
Ry = [1 e (%)ME] == 19,4 maun. x%;

npefeasHo3anaAeMufl o6bem noaneproro Gheda — no dopmyae (4);
LT
W, = 265 [1_ (%) =253 man. s
napamerp Goeda a — no dopmyae (2):

a=1—52=0923.




3agapanct NPOAONMKHTEJALHOCTEIO BPCMEHH 3aHACHHS I, N3 BHPaAMEHHA
(1) naxoznm ofwem Obeda, ocTaBuminfica cROGOAHBIM OT OTJAOKEHHH HAHO-
COB N0 HCTEYEeHHH 3TOro BPEMEHH.

PeayaesraTel pacuera npusoaum B T1aba. 1.

Tabauua |
t, Hatypunte al 7 at W, Jauacune OT
net roj ' Man, a® F Wer %
| 1946 0,923 235 6 19.4 7.7
2 1947 l].ﬂ.'il 215.3 37,70 . 14,9
3 1948 786 198,8 o, 20 21,40
4 1940 | n 725 183,40 69,60 27,5
5 1950 0,669 169,2 3,80 33,10
[ 1951 D 618 156,4 Ofi, 60 38,2
7 1952 0,57 144,5 108,5 43,0
8 1953 0,525 133,0 120.0 47.5
9 1954 0,485 123,0 130.0 51,5
10 1955 0,448 113.5 139,5 55,2
il 1936 0,413 105,0 148,0 58,7
12 1957 0,38 970 156,0 61,9
_‘ 13 1958 0,324 89,10 163,0 64,80
. 14 1950 0,300 82,0 171,0 67,6
| 15 1960 0 il 76,0 177.,0 70,0
| 1G 1961 'ﬂ 256 70 5 182.5 72,3
: 17 1962 65' 188 74,5
F Meronx C. T. Aatyuuna. CpeasenapoikoBslfi pacxoj BOAM 32 pac-
geTunit roa pasen 1080 a®/cex; cpennenaBonKoBAs MYTHOCTb p=2.T k2|4,
| A=12; n=0022; I'=2200.

Huxe nprBognM 3HAUEHHA CpeaHeRl THAPABAHYECKOR KPYNHOCTH
COCTABOB B3BEINEHHKX HAHOCOB.

Dpaxyun { odepicaniuse Cpedunn zadpas- Mymrocms fTepuod
@paxgqud, % AOVECKAR Kpyn- Kz m?
HOCmS, MM[cex
14 40001V 100 2.40 2,70 v
N1 40V 99,09 2,17 2,68 I
Hi 41V 74,15 0,28 0,02 I
v 38,08 0,07 1,05 |

Uncno nepHoaoB 38HACHHA ONpeJefdeTcd KOAHYECTBOM (pakilHi.
B namem cayusae ux uerHpe.

YcTaHoBHM CHIPABAHYECKHE 3JEMEHTH PYCAA L8 YEeTBEPTOro NepHomgs
FAHJAGHHA, T. ©. AAA YCAOBHA TPAHCNOPTHPOBAHHS BCeX ppaxnuit BIBEmEH-
Heix Hawocoe (I4-114-1114-1V)., ¥Ykaon BOAHOA MNOBEPXHOCTH B pycae mo

o LR 2,7-0,0024 \*"
o () (282" =000
cpeanns rayGura notoka no dopmyae (9) —

H_(‘ITI]WE#

1
EE o000 =+ M
- mupHHa pycaa no dopmyae (10) —

1080°5

2 AT M
0,00013%*

B, =12



CpelHEeroL0BOe OTJI0MEHHe HaHocoB no dopmyae (13) —

G = 31,57.670 22027 ~ 00 yan. m.

i

AA¥HA KPHBOH noanopa no dopuyae (11) —

P 19
T 0,00067—0,0001

5 =30 KM,

of6peM pycaa
W,=35000-4-240=33 mau, »°;

o0beM 3AHJACHHA
W, = 265—33=232 man. %

CPOK 3dHACHHA
t—1,28%2 = 14,8215 ne.

PEB}’.‘!LT&TH pacuera njas NepHOA0B 33HJEHHA JaeM HHKE.

Hepuodn
FEUACKURA I Il v
0,000064 0, 000080 0,00013
H, a 4,2 4,10 4,0
B, & 330 260 24()
G, man. m 37 28 20
L, xu 31 34,6 35
., MaH. &2 43 a7 33
W, wm, 4° 922 998 932
£, Aer 8 10 15

Meton B. C. lanmenkonsa, Hcxoauuwe paHHue Te me, 4TO H
npu pacuere no Merony C. T. Aaryumuna,
INpepeacnosanaseMul 06HLEM

V= 260—33=232 man. x%;
X4PaKTEePUCTHKA 3aHAAeMOCTH noxneproro Oseda no dopmyae (16)

o Y S -
E = gg757 = 8,85

o6beM 3anaenua no saBucuMoctH (15) npu £=1r,

V, =232 (1— e‘ﬁ)=232-ﬂ,1m=24,ﬁ MaH. AT,

Jna apyrux JAer 3anjaeHHs pacyeT OTAO0MKeHHH NpHBOAMM B Taba. 2.
Hamn nonoanenwnd [lapamerp noaneproro Gweda no dop-
Myae (19) '

a=1—2527 = 0,887;



ofLEM OTI0MEHHA Mo romaMm aanaeHnus no gopuyae (18) npu i=1r.

W.,=232 (1—0,887)=26,2 man. »°, !

PeayasTathi pacdera o0beMa OTAOKEHHA AA8 APYIHX JET NOKa3aHbl ]
B Taba. 3. L

Mo panuuM TaGaun nocrpoed rpadur (pHc. 2), #3 KOTOPOro BHIHO, '
NTO pacuer 3aHjends no CPeAHEMHOTONETHHM XaPAKTEPHCTHKAM CTOKA WO y
BCEM VKAa3aHHBEIM METOJaM HC COBNAJAacT C HATYPHHIM 3aHaeHHEM.

Tabayoga 2

Harvphse 5L ‘ A etk T i 2
L rE}.!:u E | s g iE Juitr B Vs
i | =l Eas
1 1946 0113 | 112 0, 894 0,106 246
2 1947 0,226 1,25 080 0,20 16,5
3 1948 0,339 1,40 0,715 0,285 66,1
4 1949 0, 452 1,56 0641 0’350 83,3
5 1950 0,565 1.75 0,572 0428 99’3
6 1951 0678 1,06 0,510 0,490 1135
7 1952 0'791 92°19 0,457 0,543 126.0
A 1953 0,904 244 0,410 0,590 137.0
g 1954 1°015 2080 0,358 0642 1490
10 1955 1,13 3.05 0,328 0,672 156,0
1 1956 1'04 340 0,294 0,706 164,0
12 1957 1,36 8.6 0, 266 0,734 170°0
13 1958 1,47 4,29 0,234 0,766 178,0
14 1959 1,58 4,80 0,209 0,791 183.5
| 15 1960 1,70 5,37 0,186 0,814 1885
| 16 1961 1,81 6.0 0,167 0,833 193.0
| 17 1962 1,92 867 0,150 0, 850 197,0

Ha puc. 3 npHBeeHH pesy bTaTul pacyera noaneproro Owepa Papxan-
CKOFO THAPOY3NA ¢ YYETOM NMKJIMMHOCTH KOJeGaHWi CTOKA, XOpOWo
COFJacyioliHecs ¢ HAaTYPHHM 3aHJIEHHEM.

Tatawna 3

Harypuue ¢ Ly W
' by rO1H 4 I—a MAH. &
] 1946 0,887 0,113 26, 2
2 1947 0, 786 0,214 49,70
3 1948 0,697 0,303 70,30
4 1949 0,619 0,381 88 40
5 1950 0,549 0.451 104,50
L 1951 0,486 0,514 119,0
7 1952 0,431 0,569 131,80
3 1953 0,382 0,618 1430
9 1954 0,330 0,661 153.0 |
10 1955 0,301 0,699 162,0
1l 1956 0,266 0.734 1700 |
12 1057 01236 0,764 177.0 :
13 1958 0,209 0,791 183,5 ,
14 1950 0186 0.814 188'5
15 1960 0°165 0,835 1935 |
16 1961 0,146 0854 198’0 .
17 1962 0,129 0,871 202,0 |
|
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HEKOTOPBIE 3AMEYAHHA

[lpu onpenesenun BeAHYHHW o, Bxoasmed B dopmyau (3, 4),
I'. H, Ulamos pexoMenayer 6pate nonepednoe cedenne 6beda na Ganxad-
uweM K MIOTHHE YYacTKe, 4TO 1@ OTPakAeT TOYHOrO MECTOpaciooxKe-
HHA cTBOpa. Tak, HWa paccroanun 40—>50 # oT naoTHHH Ghed MOMET HMETh
nonepeunoe cevenune, pasHoe 400-=500 4%, ua paccrosuun e 100—150 u—
nopaaka 4000 u°. B 3aBHCHMOCTH OT BEAHUHMHH ®,, NPHHEMAEMOA B pac-
geT, OGyayT noaydarecs paskne 3wauenns R, u W, caegosartensho,
H3MEHHTCA mnapaMerp a, onpegeademMuft no dopmyae (2), u ceoGoaHLA
ob6bveM — no ¢opuyae (1). B nepsuit roa paGotTe v3iaa ofbeMm OTJIOMEHHA
no dopuyae I'. H. lllamosa cocrasaser 19,4 man. s#* NpH rofloBoM cTOke

(3
HaHocoB 27 mau. 4%, Orciona crenens ocseTaenns & = —— =(,72; daxti-
CTOK

yeckoe oceerienHe &=0,97. OTKIOHEHHE DACYeTHOH BeAHYHHH oT (ak-
THuUeckoft —25%. 3ITtiM OoOBACHASTCH HAHHHBIMIE: NOAOKEHHE KPHBOH
sanaenns no smeroay [T, M. Ulamosa wa puc. 3.

C. T. AATYHHH HCXOAHT H3 NPEANOJOKEHHHA, YTO 34 npejejaMH Aef-
CTEYIOIIEro pycha NpoH3oulLio sauwaenne. Kax noxkasaan NoJeBHe HCcae-
fosanda Papxaackoro ruApoysaa, Ta CXEMa HE COOTBeTCTBYeT AeficTRu-
TeApHoCTH, MyTHeA mOTOK mnpoxoanT no Geedy noJocoit onpeneseHHoOR
[MHPHHB, 38 npeaesaMmu  Kotopoit (neficTeyomero pycaa) sawnenue we
NPOHCXOANT (pue. 1), )

Takum o6pasom, Merton,C. T. AaryHuua jaer sasnuienusfi pacyer-
Huft ofbem sanaenns., Hanpumep, B neproM nepuoie 3anaends, T. €.
TpaHcnopTHpoBaiua B HUxHHA Obed (dpakuuf d <0,01 w4y, oObEM 3aHAE-
Hud paBed 222 maH. M°, BO BTOpOH nepHon (TPAHCTOPTHPYIOTCA B HHEHHA
G6ued dpakunn d<0,05 sac) —228 man. 4%, B KOHIE sanaeHnA—232 Man. 43,

Mo C. T. Aatryuuny, BO BCe NEPHOAH 3aHAEHHA O0OBEM OTACKEHHA
H3IMEHNETCA He3aHauHTeAbHO TNPH pPasAHvYHBIX Ccpokax sauienud. [lostomy
HEBO3MOMHO NOCTPONTL KPHBYID H3MEHeHHA o0o0beM0oB OTJA0KEeHHA no
nepuojam zaunesnsa. Meroa C. T. AATYHHHZ MOKHO HCNOAL3OBATE A4
noacuera olwero cpoka sanaenun Geeda,

=
% 220
% 200
180
neg
140
(28
g
50
&7
40
20
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t R T % = ¥ &%%
'l-.-uh.h_'-.-.-., SRl - s gggﬁ%g%&
Puc. 2. Ypeanuwenne ofwveMa oTAOWEAWH Puc. 3. Hamesenwe ofinemon B noa-
B noaneprom Goede Papxagckoro ruapoyaaa, neprom Gsede Paprasckoro ruapo-
PACCHNTAHUOrG MO: YaRa no rogas sauaeHnm:
I— meroay [N H. Mlasoea; 2 — sweroay B, C. Jlanmen- { o= 100 POCUHETY © YHETOS (IORANGHOCTI Kie
kona; J — opuyae (18); 4 — werogy G, T. Asvymans; aphamifi croxa; P—p0 pacweTy BI CTON Cpeg-
= HATYPHMM L0MHLN. HEFD FO BOINOCTH POAS, J—HATYPURE SAHHME,

lMpn onpeaeseHHH XapakTepHCTHEH 33uaseMocTH nogneproro Geeda
no ¢gopmyae B, C, Jlanmenxkopa (16) nepsonasaibiad CTENeHL OCBeTJe-
HHA npoexkTHpyemoro Gneda wenspectHa. OH pekOMEHAYET NOJALIOBATHCH
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Aw6uM cnocoboM, NO3BOJAAIOUIHM ONpPeaeaHTh €@ BeJHYHHY, 4TO Jenaer
PACHET HECKOALKD TI'POMO3AKHM, i+

Ha puc. 3 KpiBas 3auAeHHs MO ypaBHEHHIO B. C. Jlanwexnkosa pac-
MOA0MKEHA HECKOALKO HHMe KPHBON, onpejensemoii Bupamenuem (18), Iro
‘pacxomkaenie OOBACHAEGTCA TEM, HTO NpH pacdeTax O0LEMOB OTJAOMKEeHHN
‘Ml nioAcTaRAAAH B opmyay (16) cpenneroqosyio crenetib OCBETACHHR BMe-
CTO PEKOMEHAYEMOH aBTOpPOM B HAYAABHBIH TEPHOL IKCOAYATAIHH.

BBIBO b

1. Bupamenne (1), npepaomennoe I'. H. LlamosmyM nas pacyera
obnema Gheda, ocTapmerocd cBOGOAHKM OT OTAOKEHHH HAHOCOB NO HETE-
qeHHH Bpemenn £ oT wavaaa paboTel y3Ja, noayueHo o6paloTKOR pesyiib-
TATOBR NOJACBHX HCCJAEN0BAHMA 3anjeHHs noaneprux O6bedoB THAPOY3IAOB.
Ecan B ypasHenne (1) nOACTABHTH YCTAHOBJACHHBE 10 popmyaam (3,4)
anauenss K, u W, 3HAYATEALHO pPacXOAAlIHECH ¢ HATYPHLIMH JaHHBIMH,
TO NOJAYUEHHBIE PacHeTHHLIE BeJHYHHL 3aHJAEHHH He OYAYT COOTBETCTBOBATH
diakTueckomy sauaenmio. Tax, peawunna R,, Buuncaensas no ¢op-
Myae (3), passa 19,4 man, x". Ilo nepeonavaabHOMy OCBeTieHHID Obeda

s cocrapaser 26,2 man. #°; pacxoxnexne —25%.

2, C. T. AaTyHHH AONYCKAET, 4TO B Bepxuem Opede no sBcef JanHe
IA8 KamJAoTO NEepHoja 3auaeHus (POPMHPYETCH pPYCAo0, 3a npefesamu
KOTOPOro NPOMCXOAAT 3anaedue. Oanaxo, Kak NOKA3aAH NOJEBHE HCCAe-
poBanHd, pycao opumupyerca He Ha Beell naune Obeda, a TOABKO B
BepxHell ero 4acTH, C 3aHjeHHeMm Opeda NOCTENEHHO nNPHOAHKAACH K
nAOTHHE., YKazaHHOE NONYIIeHHE 3aBblAET PACHCTHHIA O0BEM OTAOKEeHH
BCEX NEPHOJAOB 3aUNEHHA, KPOME nNocJAefHero, T. €. JAd YCJOBHA TpaH-
CHOPTHPOBAHHA BCeX (paxiuil B3pewenHux nanocos. Hanpumep, B neppuf
NEPHOA 3aHJeHHsd, T. €. TPAHCMOPTHPOBAHHA B HHXHHA Oned dpaxuuh
d <001 ma, ofbem sanaenns —222 man. s*; Bo Bropoii nepuon (Tpam-
cnoprupylores B Huknuil G6oed ppakuun d <0,05 am) —228 man. u'; B
KOHUE sauaennsa —232 Mad. m°.

O6pem oraosennit no. C. T. AATYHHHY H3MEHACTCA HE3HAUYHTEALHO
NpH pasaHyHBIX cpokax sanaenns Owveda. ITHM METOLOM MOMKHO M0Jb-
30BaThCH AAA NOACYeTOB O0IIEro cpoka 3awaeHHa Obeda.

3. Ilpn onpejeseHHH XapakTepHCTHEH 3aHAAEMOCTH noaneproro Oneda
no ¢gopmyae B. C. Jlanmenkopa (16) nepponavanpnan CTeneHbL OCBETAE-
Hua npoexktHpyemoro Obeda wensBectHa. OH pexoMeHAYET NOJAL30OBATHCH

AwOLM cnocoboM, NO3BOAAKLIHM OnpeaeJATL e BEJAHYHHY, 4WTO AeJaer

pacyueT HeCKOALKO IPOMO3AKHM.
4, PeayastaThl pacuerta oOmemMoB otaoikenufl no ypasuenduio (18) aua-

YHTEABRHO YAYYINAKTCH, €CJAH BEeJHYHHA & YCTAHABJAHBAETCHA NO [IpEDﬁ[pE*
6]

aoparHof dopmyae . H. Ulamosa (19) ¢ Hcnoas3osanues rpadHka
5- FEHGHEHH}'EHHH HaMH % {.'l[IPE‘.E.EJ'IEHHH CTEeneédH oOoCBeTACHHA B

nepeeifi roa paGotul Oweda rpaduk NO3BOAAET YUYHTHBATE UHKJAHYHOCTH
KoaeHaHHA CTOKA NpH pacyeTtax 3aHJeHHA.
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3. M. NHAOCOR, T. A. LLORA

HEKOTOPHBE PE3YJILTATHI NOJEBBLIX HCCJELOBAHHA
3AHJIEHHSA KAAPAKKYMCKOIro BOAOXPAHHJIHLIA

H OBUIIEr0 PASMBIBA PYCJIA B HUKHEM BbE®E MNJOTHHBI

C 1958 no 1960 r. oraea pveen MueruTyra BojaneIX npoGaeM W THAPO-
texuikn AH VaCCP, skenepnuun I''M, CAOTI'HI3I1a n OGcepsaTophs
YIMC npopoanaH noJjieBble HCC/EMOBAHHA MO H3YUEHHIO AHHAMHKH 3auje-
Hun KafipakkyMcKOro BOAOXpaHHJAHILA, nepepaboTkn  Oeperos, ycToiiunso-
CTH OTKocoB M pasmbipa pycaa Cup-flapen B HHAKHeMm OGbede AJAOTHHBL

Koopausaumio paGor Mexjy YKasaHHLIMH OPraHHsauHsMH OCYUIECTBARAJE
Axanemus navk Tamxukckoii CCP.

Puc. |. Kaprorpamma pacnpeaeaeumus wsyrnoctw B Kalipak-

kyMckoM sojoxpanmanme (13—23.1X 1959 r.). Haoauunu MyT-

nocti mpoBenent uepes 10 z/u? (p < 40 2/u7), uepes 20 2/.43
(40 2/ M < p < 100 2/u?), wepes 100 z/a? (p > 100 2/47).

OcxoBHas 3a1a4a HCCAEN0BaHHA 3aKJl0uanack B H3YYEHHH Xapaktepd
i HHTEHCHBHOCTH 32HJCHHMA H B YCTAHOBJAEHHH HEOOXOAHMBIX MeponpHATHI
No PeryaHpoBaHHio H YINHHEHHIO CPOKA 3AHJEHHA BOJNOXPAHHAHILA. Kpome
Toro, HeoGxoaumMo ObLI0 BHABHTE OOBEMbl H NJOLLAAH CMHBA B peayabTaTe’
paspyuienns Geperos OT JAEACTBHA BOJH H HHTEHCHBHOCTL pasMblba pycaa
Cuip-dapby B HumneMm Gbede NJIOTHHBL.

Tonorpadgiueckne YcJOBHA AOAHHE ONPEAENAlT PEIRO BEIpAXKEHHYIO
acumMMeTpiunocTh wawn KailpakkyMCKOro BOJOXpaHHAHILA. OcHoBHaf €ro
4aCTL pacnojoiKeHna cnpasa ot GoToBoro pycna pekn (pue. 1). Hlupuna
AOAHHB B CpeaHeil YacTH BOJOXpaHHAHLLA COCTABJHET OKOAO 20 xm, GaHKe
k KOKTIOpJIOKCKON netae oHa cysaercs 10 8,9 K.

Yama KailpakkyMcKOro BOAOXPaHHAHILa HeGJaronpHATHa AAA SaHAe-
HitA, TAK KAK KpPHBas 3aBHCHMOCTH H3MEHEHHA. NJOLLAAH 3EPRAJA 0T
FOPHSOHTA BOJbI Nepea NJAOTHHOH B paGoueit uacTH MMeeT OYeHb NOJ0-
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roe OMEpTaNHe NpPH CPABHHTENLHO KPYTOM MNOJIOMKEHHH KpHBOR o0bemoB
(pre. 2). HanMenslinit HAKA0H KPHBOH MAoWaiel 3eprana sojoxpaniiiua
HAXOANTCA Mexay ormerkamm 342,50 u 347,50, kak pas B npeaenax cpa-
GOTKH BOJAOXpaHHAHWA. JTo 06YCHOBJAHBAET OOpA3OBAHHC 3HAYHTENLHHX
Mo NJomany MeJKOBOAHN B BOCTOMNHON, OT0-BOCTOMHON H CeBepO-BOCTOUHEIX
YacTAX BOAOXpaHMJHULA, rae Gepera ocoGenno nonorH. Bo mpems manon-
Helnas ¥ cpaGoTKH BOMOXPAHHAMILA MAOMIAAH NMEPHOAMHECKHX 3aTonaeHu
i obGHameHHA JOCTHrAIOT 3HAMHTENBHLIX pasMepon.

Bropan ocoGennocts 9awmu Kafipax-
KYMCKOr0 BOXOXpAHMAHIIA — HepaBHo- 15
MEpHOe pacnpejneqenHe O0OBEMOB 1O 348
aauue. Ecan ormerka noamopa y mao-
THHL 347, 50, TO OCHOBHAA YaCThb pery- &
AHpyIonel emkocTd pacnoaaraerca na  §9¢
BePXHEM  Y4acTKe  BOAOXPaHNIHILA. :Eaa&
Toasko npu ormeTie noanopa 345,00 332
noaesnslil oGpem pacnpejeaserca Goaee

Wef(H)

L qe4)
5,3

Q= F(H)

T s I 5
HAH MEeHee paBHOMEePHO no BCefl aanHe Lol o 69, 2 ﬁbﬁuﬁm”
BOAOXPAHHANIA. MeakopoaHan uacTh " F:; “;.ﬂ '-r.'a s
BOAOXpAHHANIA © rayGuuoil g0 2,5 u S R A AP

3AMMMACT SHAUHTEABHYI0 [MAOMAAL— o o Kougue oGuewon  nao-
okoao 200 wxa”  o0beMOM TNOPAAKA  yapeit aepkaa  Kaiipaxxymcxoro
0,5 k#®, wuro cocraBaser 24% noaes- ROAOXPaNHANIIL.

HOIO 0OBEMA,

Boaswas 4acts Meaxkosoabst (120 xa®) pacnoJomeHa  HHHKE Mgura
BRKAHHMBAHNA KPHBOA noanopa Ha npasom Gepery, a octansuas (80 xu Jr—
Ha AcpoMm, B weadx 3amnThl OT 3aWJAeHHs MeJKOBOAHOH HacTH H CcOXpaHe-
HHS MOJe3HON eMKOCTH BONOXPaHWJANIIA nNPOeKTOM NpeaycMaTpHBaaoCch
YCTPORCTBO OrpafnTe/nbHoil NaMOB MeKIY IMIaBHBIM PYCJOM H KOTIOBHHOM,
coobuiamoueiics ¢ HH30BOR CTOPOHB BOJOXPaHHIHIUIA COCAHHHTEJBHBIMH
tpanweami. OAHAKO 3TH BaxHble MePONPHUATHA He ObLAH OCYILECTBACHEL.
[1pn cpatoTke Bogoxpaunauiia na 6 M MENKOBOALE NOAHOCTRID ofHaAMAETCH
Ha Bee BeceHHHe Mecsaub (MapT — HIOHB).

B s5Toii 3oHe Ha rayOuHe Boasl A0 2 M NpoH3pacTaer BAAroaloOHBaRA
SPACTHTELHOCTD.

SEL 5
r 10X PEF 750 H0F
N . qmﬂﬁ,ﬂ'ﬁfﬂﬂmvmhsm —
gm :

Homepa Aonenevsunis : g
T ¢ 1 F T 4 0 R ] 15 o
i i i i "

44 w & L an &) b L

Puc. 3. Mposoasusdi npoduas KafipakkyMckoro nOAOXPaHHARILA:
il — Gurronoe N0, 0 — Gutonoll ropHIoWT.

B mactodlllee BpeMs B BOAOXPaHWHILE Pa3BHBAETCA PACTHTEIBHOCTH
eIy npapobepedubiM MeNKOBOALEM W [V14BHBIM pycaoM Ha nlr.:-ﬂnce ITHE
punoit 50—100 M K NPOTAKEHHOCTHIO I5 xu. B nauane 3Toro yuacrka Ha
‘ianHe 7 KM ray6HHA BOAB NPH HOPMAAbHOM NMOANEPTOM FOPH3OHTE, PABHOM
347,50, mensierca ot 0,5 a0 1,0 4, a saTem yBeanuusaerca 10 2m
i Hanonuernne BOAOXPAHH/JMILE Ha4aloCh B ABTYCTE 1956 r. K maw
1957 r. (ManoBOAHW roa) YPOBEHb BOAW MOAHAJCA TOABKO 10 OTMETKH
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336 m, a k centabpio 1957 r. — no ormerkn 341 M, npr KOTOpOil KpHBaA.
NoANOpa PAcnpoCTPaHHJIACh HA 5D KM OT NJOTHHEL

K mionio 1958 r. ropHzoHT BOAB B BOJOXPAHHAHILE H3IMEHHJCH A0
orMeTkn 347,00 4, a KpWBam nNOANOpa B MEXKEHb PacNpOCTPaHHAACH

na 85 xu.
B centatpe 1959 r. ropn30oHT BOAH B BepxHeM Opedie y NAOTHHB JOCTHT

oTMeTKH 347,32 M, a KpuBas NOANOpPA NPH  3TOM  pacnpocTpanuiach Ha
87 KM OT NJOTHHE (pHc. 3).

PE3¥JbLTATH HCCINEQAOBAHHRA

JaRHa BOAGXPAHMAHULA NPH NOANEPTOM FOPH3OHTE BOAMW Y MJAOTHHE

Ha oTMeTke 347,32 m w pacxoge moaw 300 m*/cex B 1959 r. cocTaBHAa
BT xkum. Tlo NpocKTY  AJTHH S MOLOXPAHHIHLLA THEH & PARHAMACH BT KM.

Haubonbliad WHpHHA BOAOXPaHHAHILA NPH VKA3AHHON OTMETKE NOANOpE:.
y naotpHbl poctaraa 16—18 k.

| : ¥ R X A e TR . 5 3
| 5 Homepa cmsapolb

| 7 0 30 e e | S
|

Parcrmaonye om nagmeonsee, xm

Pue. 4. Kpuene HEMeHelnHs MYTHOCTHM no nanne Kaii-
PARKKYMCKOrD BOJOXPEHHAHLLA I'Sf:EI!TEI'CIPh 1959 r.) npn
- oTMETRE noanopa v naotHen 347,27 e n Q=517 ¥ cen.

boabwan eMKOCTh BOAOXPAHNAHILA ¥ Majblé CKOPOCTH TEYEeHHS NPHBO-
JAAT K HHTEHCHBHOMY 3aMeHHI0 ero B3selleHHbMu Hanocamu Cuip-flapei.

Jausenne npH OTMETKe noAnopa v naotidu 341, 347 n 347,32 M npoue-
XOOHJI0 TaBHBiM o0pazoM B BepXHEH 4acTH BOAOXPaHHAHILA B Npegenax
nojfesHoro ofkeMa Ha ydactse ganHoi 25, 35, 40 xa or BXojJHOro creopa 8
BHH3 1o TeueHuio, 'padMku H3IMEHEHHS MYTHOCTH MO JLTHHE BOAOXPAHHIN-
lila npHBedeHL Ha pHc. 4, H3 KOTOpPOro BHAHO, YTO YMEHbLIEHHE MVTHOCTH
Mo AJHHE BOZOXPAHHJHULA H 33HJEHHE NPOHCXOAAT SAKOHOMEPHO CBEpXY
BHH3 no Tewendto, Tak, Hanpusmep, no cheMie B Mae 1959 r. MyTHOCTL B
creope 8 cocraenana 1136 efx® a wa paccroauun 12,8 xu oHa yMeHbLIN-
nace no 84 efmd,

Mamepenns, nposefleHHEle B ceHTAGPe 3TOrO JKe roja, NOKasaal, yTo
B creope & MyTHOCThL paBHanack 430 2/a?, a wa paccroannn 12,8 km ot
Hero — 20 2fm?, ,

3 kaprorpaMumpl pacnpefeneHHfi MyTHocTH (puc. 1), coctapieHHOM
o JAaHHBIM CeHTAOPBLCKON CHEMKH, BHAHO, 4TO HAMOOALIIASN MYTHOCTh CO-
cpefoTounpaerca Ha wupuhie 450 = 1 000 u, ocofendo B BepxHell uacTH Bo-
AOXpaHHAHIILA,

[TpoMepaMH, NpON3IBEACHHEIMH B TEYEHHE Tpex JeT, YCTAHOBJEHO, YTO
3AKOHOMEPHOTD YMEHBIUEHNS] KPVIHOCTH [OHHEIX  OTJAQMEHHH no LJanHe
BOJOXpaHuaula He wabnwopaerca (pHc. 5). IT0 OOYCAOBACHO YCHAEHHOH
nepepaboTKOH BOJAHAMH MHOTOMMCJAEHHHX OapXaHHBIX OCTPOBOR, Pacnojo-
MEHHHIX B BONOXPAHWJIHILE, a TaKKe NepeMelleHHeM BBEpPX H BHH3 no Te--
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HEHHKD MECTa BblIEJHHHBaHHA EpHBﬂH noanopa, NPOHCXOARIEro oF KoJeba-
HHA pacXof0B BOJLl, 8 TaKie CcpaloTKH H HANOJHEHHS BOAOXPaHHJMILA.

KEPHHTEPHE'THHH HaHOCORBR, OTJOMHBUIHXCHE B BOJAOXPaHHAHIUE, NMPHBO-
JMTCA Ha pHC. 5, H3 KOTOPOro BHAHO, uTo npeoGaanalomme (hpaKkinn HaHO-
cop d=02—=01 sum, d=0,1 =005 sy, d =001 -=0,005 mnm.

o4
Sy

-4 ﬂ"i:d:#;_ﬁ;ﬁ,#. |
S 20 LA ‘wﬁm-a 5
== | > LY "l ; .rjl _.
%ﬁ' 74 g, = el N R P Y7 TR
ﬁ’:’ y 1omeng
S TR T R e T 5 &
& 4 34 20 0 7

Pacomosuue gm ocy MAgmunes, KM

Puc, 5. I'padmx mamencins GpaKuMOHHOT0 COCTABA NOHHMX OTAOMEHHI
Hanocos no pande Kaipakkyuckoro popoxpanmanma (13—23.1X 1959 r.).

Llnpuua nosocsl 3auaenns coctasaser 450 m B Hauajde BOLOXPaHHJIN-
uta (puc. 6). u 4500 4 B cpeaxed ero vactd npu obuteii wupune 10—I15 xu.
[To croponaM axkTHBHOH NOAOCH 06- s,
pasoBaaHCh 3aCTOHBIE 30HE, KOTO- "'J

!
PHlE HE 3AMAANHCH PEYHBIMH Hauoca- 350 ::_f§
MH,
7 ¥4
OGweM ori0mennli B Bogoxpa- 999 S il o N
HHanme 3a 1956—1959 rr., noacum- X ... =5
TAHHB MO BEAHYHHAM MYTHOCTH H 3 | ,
pacxoay Boas B crBope Axmmap, E 344 : —
PACHONOMEHHOM HA 44 KA BHILIE BXOJ- o
HOI'O CTBOpA &, COCTABAAET: E.‘:‘#E / |
Obeen omacycenull, Bad ':y;d |
lodw MAN. m N 340 ‘l ! | 1
: L
A b 0 100 200 300 460 500 606 700
1058 52 Eliomonnue. #
1959 40 Puc. 6. Cosmemennuil nonepeunsii npo-
1960 46 duab KalipakKyMCKOrO  BOAOXPIHHAHILA
nog CTROpY &
Hmaozn 160 I — 1005 9 — 10548: 3 — 1960 .

Mo naunwim o6paGorki 300 npo6 AOHHBIX OTAOMEHHH, B3ATHIX HaMH
npH npoMepax BOAOXpaHHAHNA, O0BEMHEID Bec HAaHOCOB COCTABAHET
1.12 r/m3%. OGbem otnomeniii pases npumepHo 143 man. %, wan 7% no-
JeaHoro obhLeMa BOJAOXPaHHAHILA.

[Ipy nepexoAe NMoTOKa W3 pycia B BOAOXpPaHHJHILE CHOPOCTL TEHEHHH
peako yMeHbliaerTca. Hanpumep, B Havyane BOAOXPaHHAHILG BO BXOLHOM
creope & cpennsn ckopocts — 0,5 mfcex, a na 3,2 K HHIKe CKOpPOCTL ma-
naetr no 0.1 m/cex. Ha Bcem ocTanbHOM YHMACTKe BOAOXpaHHAHLLA (65 xm)
ckopoctH coctasasior 0,05—0,1 at/cex. y
: CuAbHEE BETpPH, NOCTOAHHO JEHCTBYWOULHE B 3TOM pPaHOHE, H OrpOMHOE
3ePKano BOAOXPAHHANILA NPHBOAST K GONBIIHM BOJHEHHAM M HHTEHCHBHOH
nepepaGoTke Geperos, H OCTPOBOB, 4" TAKME K 3HAYHTEALHOMY B3MYuHBA-
HHIO BOJbI.
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Tak, ¢ 14 wiouna 1958 r. no 14 wmona 1959 r. MakcuMansiag Habmo-
JAeHH4A BbBICOT4d BOJHH B EFE‘IIHE!'-I HACTH BOAOXPAaHHAHIIE o V IJOTHHE
aocruraa 2,50 &, a y noc. Kafipakkym (nesoGepexnan pamba) — 0,72 a.
3a }’hﬂﬂﬂiil!hlﬁ nepHoil MakCiMa/ibHaf WHPHHA NoJOCH pasMBEEaA HAa JIEBOM
Gepery, Ha 4 kM HuKe creopa /4, papnuanacs 50 u, oGnenm Geperonoil nepe-
paGoTkn K kouuy 1959 r. coctamma 13 mam. w3

3aMeTHO BJANAIDT Ha 3aHJACHHE NbUIb M NEcoK, NOCTYNAKIIHE U3 NycThH-
HH B BOAOXPAHHAHILIE BO BpeMiA APHCTBHA CHABHBIX BETPOB. nPH STOM

HanbGoabIIEE  KOAHYECTBO NHAH o

500 - NECKA MPHHOCHTCH ¢ nparoro Gepera,
r¢ BOAOXPaHMAHLLE CONPHKACASTCH
5 450 - c nycrutefd, OOGbeMm 3auaéHus noj
~ 400 - NeficTBHEM VEKA3aHHOrO GAKTOPA HAME
ﬁ ewe uwe yceranopaed, llo AaHHbIM
360 - C. T. Anryuuna, na Papxajackom
S BOAOX PAHMAHILE OGLEM NN H lec-
S J00 - Ka, NPHHOCHMHX BETPOM, COCTaBHA
g 1 man, »* B ron. Ha Kafipakkym-
N 4 CKOM  BOMOXPaHHAHING,  HMEIOUIEM
200 % JAHHY B JABA pasa Oo0aAbUIYIO, UEM
4 Papxaacikoe, STOT 00BEM MOMKET L0C-

150 Y= | R N TN THrATE 2 mMaH. &4 B ron.
& 250 500 750 1900 1250 1500 Ocaxaeute nawocos Cup-J/lapun
FPacxad fods,acloex B BOAOXPAaHHAHIIE H NOCTYMJAEHHE B
Puc. 7. Kpueme sammcumoern HHAHHA Owed oceeTaennofl BOAW
f(H) no runposoriueckoll  cTanmmu MPHBOAAT K OOLIeMY pasMHBY pycaa
Kasaxnwaax na p. Cup-fdapss (ormer-  HA Goasumiodl AAMHe OT NAOTHHBL A0
Ka Wyas raguka 320,14): Jlenunabana u HuKe, a TAKKE K ne-
A e peOPMHPOBLIBAHKIO pPyCada B Bepx-

Hem Obecpe Papxaackoro ruapoys.na

3a 4,5 roga (c 1956 mo 1960) B uumuem OGbede NJAOTHHLL NPOHIOWIE]

PasMBIB ANJIOBHANLHEIX OTJAOMKEHHI H CHH3NJICH rOPH3OHT Boawl. Hanpusmep,

B CTBOpE rHAPOJOrHYECKOR cTaHUMH K3BAKHULIAK FOPHIOHT BOAW 3a VHa-
3aHHbLIA mepHox nouusuacs wa 04 m (puc. 7).

IlpoMepst no3BOMHAH BHIABHTL B HuMHem Obede TpH BHCTYNa aHa
pycsia, CAOMKEHHLIX H3 NJOTHBIX TJHH, KOHMOMEPATOB W NecYaHHKOB.
JlanpHefimee 3HaunTebHOE NMOHHMKEHHE TOPH3OHTA BOAMW B HHMHeM Ohede
Cpa3dy 3a NJOTHHOH MOMeT I'IpﬂlEEDFITH nocae vianeHHa STHX BBICTVIIOB.

[To cbemie B Mae 1959 r. npu pacxone 1 000 m¥/cex cpennns MyTHOCTD,
BLIXOAALULAA W3 BOAOXPAHHAHULA, paBHAnace okoao 10 2/m® a na 86 xm
HEMe NAoTHHE — 54 2/m% B crpope cr. Kasakmmnak (Ha paccTOAHHM
I8 k) — 71 2/m¥; B 25 km or KalipakkyMckoll niotHaw — 144 2/ s
Ha octraasnoi aanne noaneptoro Oveda no Papxaackoit naoTHHel MyT-
HOCTE NOYTH HEe HIMEHAIACH, Yeeauveune MYTHOCTH N0 AAHHE CBHAETE b~
CTBYET O MpoHCXoAsuleM ofleM pasMmbiie pycaa peku Hume Kafpakkym-
CKOH TJIOTHHEI HA NPOTAXEHHH 25 K.

B npepenax nogneproro Geetha Papxasckoll nAOTHHB, T. €. HHKe
ct. Ksmakmmaag, ¢ 1957 no 1959 r. AHO pasMbiioch Ha YHacTKe [AAHHOR
7 £m. OO6beM CMBITHIX OTIOMKEeHHA cocTaBHa 3,7 Mad, m°

BbIBOJLLI

1. 3a sect nepuoa paGotwl Kafipakkymckoro ruapoysana ofibem OTJ0-
KHBLUIMXCA HAHOCOB B Bogoxpanuanmte coctasua 143 maun. &2, win 7%
nojeanoro obwema (no npeiBapHTeNbHLIM AaHHBIM). 3anaeHHe BOJOXpa-
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HIHILA NpoH3oA0 Ha wupude or 450 v 8 wauaae ao 4500 s » cpeguef
yacTH; HanGoabWHA cAoll 2aHAeHIA B BepxHell yacTH JOCTHr 3 M.

Ilo croponam 37Ol AKTHBHOH nMoJjockl 00pA30BANHCE 30HE!, rae OTJO-
JMCHHA PeyHbIX HAHOCOB He NpoH3oWAa. B npnlpeikHpy “acTAX BOLOXPAHH-
JMUie 3auNAA0cE 3a cuer nepepaloTkn OeperoB, a TakkKe NuIAW W NECKa,
NpHHeceHHBIX BETpoM H3 nycThiiH, OO0BEM OTAOMKEHHA OT NLUJIH K Necka
MO3KeT [OCTHraTh, KAK yKashiBanoch Bbiue, 2 man. s

2. I'lo npoekTy MepTBhII O0BEM A0JeH 3aHAHTLCH B TeueHHe S0 Jert.
OjlHaKo NpH STOM He YUHTHIBAJOCH 3aHJeHHe BOJOXPAHHANILA OT nepepa-
Gorkn Geperos i GapxaHHBIX OCTPOBOB NPH BoAHeHun M cpabotke Obeda H
MOCTYNI/IEHHA NBIAH H NecKa, NMPHHOCHMEIX BETPOM, a Takie 3apacTtanne
MEeJaKOBOAHON uacTi nuomagsio okono 200 xu®, nan 39/ BeeR nuoMlaAH
pofoxpanuana. EMKocTs 310l yactn cocrapasier 24% noJsiesHoro o0neMa
pojoxpansanwa. IMo suayansHoil cweMmke, nposefenHolt s koune 1960 r.,
naolllajib 3apacTaHHs 3a TPH rofa Guiia pasna 700 2a, 7. e. 230 2a B rof.
Ho yunteiBas ObCTPHH POCT TEMMNOB 3apacTalHf, MOMHO NPEANOJOMKHTD,
4YTO BCA MeakosojHas wacte KafipakkyMmckoro BOJOXpaHHJHLIA 3apacrer
B TeueHne 10—12 ger. 3arem chaeayer oxnaars olpasoBaHHg 03ep B 30HE
3aCTOA, T. €. 3a NpejeJaMH aKTHBHON mojock 3aunenns. [Tnomann nsonu-
POBaHHBIX 03ep cocTaBuT npubGausutensHo 20% niomain BOLOXpaHHANILA.
Tak xkak 24% nonesnoit emroctH KafipakkymMcKoro BoJOXpaHHAHIIA CO-
CPeAoTONeHD B MEeJKOBOJHOH MacTH, a MpeaiyCMOTpPeHHLIE MPOEKTOM MEpo-
NPHATHA MO orpamientio ee gamOGaMn se OblAH BHMOJHEHB!, MOMXKHO MOJa-
FaTh, YTO BOACXPaHHAHILE 3anauTca He 3a 50 aer, a 3a 30—35.

3. Ilna coxpaHeHHs MOJAe3HON eMKOCTH BOLOXPaHHMHULA HA JAHTE/b-
Helil  nepuol HeoGXOAMMO TPOH3BECTH NPOEKTHYIO MNPopaboTKY ABYX
BOIPOCOB:

a) BO3MOMKHOCTHL MOBLIUCHHA B OaHiaiillee BpeMs 10 3apacTaHHA OT-
METKH Nojanopa sofoxpannanmia ao 348,36 m, 1. e. na 0,85 m npoTHs HOp-
MaJbHOTO MOANEPTOro rOpPH3OHTA, HTO VBEAHUHT rAVOHHL MEJKOBOILBA, M,
cAel0BATebHO, YMEHBIINT 3apacTadiie BOJOXPAHHJIHLILA,

6) orpamieHHe MeNKOBONHON 4acTH AamM0GaMu Cco CTOPOHB PEeKH B
eAfX 3allHTEl ee OT HAHOCOB M TIPOMYCKa OCBETACHHOA BOAB OOPATHBIM
XOJOM C HH30BOH WACTH BOAOXpAHHAHULA.

4, Cpeaxka BeicTynop aHa #Ha Cuip-apbe B HIXHeM Obede MAOTHHB
MO3BOJHT CHH3HThH TOPH3OHT BOAB Ha 1,5 M M TakuM 00pasoM VBENHHHT
mowHocte '2C Ha 7.5%.

JAHTEPATYPA

I Aaryuun C T. 3anicHie BOAOXPAHRAHILA W PAIMWE pYcia B HiKHesm Goede nao-
THH, B c6.: «Pycaosue n_fnm.-c:ur. M, AH CCCP, 1968

9 Mamons . H. Peunne Hawocw, J1., 1954 r.



H. H. CYPOEA

METOAMKA HMCCJAELOBAHMA MOMAEJNH YYACTKA PYCJIA
AMY-IAPbH B PAHOHE NMPOEKTHPYEMOI0O TAXHATAWICKOro
BOJLO3ABOPHOIo rMAPOY3JA

Passutie opowenna B Jounke p. Amy-Jdapsi, Bo3BaHHOE YBEIHUEHHEM
NOCeBOB XAONMYATHHKA H PHCA B HH30BLAX W jeabTe, TpeOver yBeaHUEHHA
safiopa BOAW M3 PEKH M NOAAYM ee HA JeBwlil W ocoGenno wa npapbii
Gepera.

B cteope TaxmaTtauickoli naoTHHe 3a6op Boaw B OnmKaiinee BpeMA
HaMeyaeTcs YBeAHYHTh NpHMepHo B apa pasa. [las oGecneueduss 3TOro
MHCTHTYTOM «CpenasrHnpoBoAX/I0NoKs NPOEKTHPYETCA TNAOTHHHEI THAPO-
yaea. Paaanuneie cXeMbi KOMIOHOBOK rHApOy3na uayuanucs B 1al0paTopHH
pofio3aGopos MucTuTyTa Boammx mnpoGaem u rigporexunkn AH YaCCP.
Mepen navanoM uccaeaoBanuii OGN NPOBEIEHL MeTOANYecKHe npopabGorT-
KH, KOTOpHE H3JAaraioTes B AaHHON CTATLE,

Ecan B HacTosllee BpeMsi METOAMKY MOAEJHPOBAHHA Da3MBIBaeMbiX
pyces peK Ads ropHsix W NpeAropHbiX YCIOBHI MOMHO CYHTATh JOCTATOYHO
o6ocuopannoii [1], To nna Takux, xak Amy-[lapsa w Cup-Hapea [2], necy-
IHX OrPOMHOE KOJAHYECTBO B3BElUeHHHX H MEeNKHX AOHHLIX HAHOCOB H J0MXKe
KOTOPBIX CJOMEHO MEJKOSEePHHCTHIMH MecKaMu, STOT BOMPOC A0 CHX MOp
HeloCTaTOYHD H3V4YEH, OxroHuaTeabHO pHE]f'I-EiﬂﬂTHIEIIHE H Dﬁ[[[EHFHEHHHHHE
APHHELANE W cnocoOsl MOAENHPOBAHHA pPYCI0BOTO NPOUECCa B HH30BBAX
peK noka otcyrersyiorT. Kamnas anabopatopusi, 3aHMMalollascs MogoOHE-
MH HCCJeIOBaHHAMH, MONAB3YETCH CBOHMI NpHEMaMH.

B ruaporexunueckoit naGoparopusn CAHMHPH M. #. Opaoe u B oT-
nene pycea Muctntyta Boammix npoGaem n ruiporexunkn C. T. Aarynus
Ha MPOTAMEHHH MHOCHX JIET NpopaGarthHBaid BONPOCH METOAHKH MOAEAHDO-
BAHUA PYCJOBOro Npouecca.

B peayasrtate mMH A8H LeAwil pAL YKasaHHll - 0o METOAHKE MONETH-
posanus  (opMEl pycaa, HAHOCOB H HACHIIEHHS  HMH AabopaTopHOTO
NOTOKA., :

B 1960 r. uccaegoanus 10 paspaboTke 370 mMeTOAHKH OHAH NpPO-
AOAKEHH, NPH STOM MLl HCXOAW/H H3 NOJOMXKEHHd, 4TO B JabOpaTOPHH
CO3AeTCH MOAENL YHACTKA PEKH, a4 He eCTEeCTBeHHAf MAJEHbLKas peka.

Ocunonoe TpefosaHne, KOTOPOMY AOAMHA YAOBAETBOPAThH MOAEAL
yuacTka pPekH, 370 noaoGHe Gopmu pycaa MOAEAH M HATYPH, npepomnpe-
AEACHHOE MPEeMWJe BCEro NJAaHOBHIM OMEPTAHHEM PYCAa W COOTHOUIEHHEM
Mexay ero mupunoit B rayGunoil. Mcnoabaya sophomerprueckyio 3aBH-

camocts Buaa BT = kH mexay rayOuHoft W wHpHHOM NOTOKA, YCTAHOB-
aAeunywo aas pex Cpeaunelt Asun C, T. ANTYHHHEM AAR MOJAEAHPOBAHHAH,.

m
noayuaeMm CBA3bL MemAy MacmTabaMH WHPHHE H FAYOHHL: a, = a,,

&
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Mokazarens cTeneHu na.nﬂ pexomengauun C. T. Aaryuuua, onpeje-
AfieTCA MO HATYPHEIM AAHHEM JAA mpoToTHna Moaeau’,

Taxum oGpazoM, npH Med6GxbauMocTH MOAEAMPOBAHHA KaKoro-anGo
KOHKPETHOr0 00beKTa (y9acTKa ecTECTBEHHOrO pyc/ia) Ha MOAE]H BHNOJ-
HAOTCA MAAHOBRIE OMEPTAHHA €ro B MPHHATOM rOPH30HTaAbLHOM MacwTabe
(@, =a,)

l'opu3oHTaABHHA MacwTaG MoAeaH BuOHpaeTcs M3 yao6CcTBa ee pas-
MELIEHHA WAH MO ApPYruM coobGpaxenuam. [lo 3aBHCHMOCTH &, =ao, NOA-

CYHTHIBAETCA BEpPTHKAAbHLI MaciuTal.

Jlanee noaaraem, 4To K cozsasaeMofi B Aa00paTopHH  MOAENH PEKH
MOXHO npHMennth ypasnenue lllesu V=CVHI , 1. e. ona noaxua
YAOBJAETBOPATL YCAOBHAM, KOTAA STO YPABHEHHE CNpaBejiHBO, 8 HMEHHO:
yCTAHOBHBINEECA ABHKeHnHe poin (Q=const), HaiHuMe npAMBX yuacr-
KOB B pyC/de € JOCTATOMHON wHPHHON B, npH KOTOpPOA MOMHO CHHTATL.

—

M3 ypasuenns lllean aaa macmrtaba CKOPOCTH NOTOKa HMeeM
s # ] 2
gy e V il

4 aaa smacwraba OJOMIAAH HHBOTO CevYeHHRf — H3BECTHOE BhipaxeHHe

B =ap &y

Torma macuwitab pacxofa Boaw® ; ;

o 2z
=q &, =a, 0, a a

L
@y e

MoaeaHpoBaHHEe MO JAAHHBIM 33BHCHMOCTAN A3€T BO3MOAHOCTb HCNOAL-
30BaTh JAl0OHE PasMLiBAEMHE MATEPHAAH, MOABHMKHOCTL KOTOPHIX MOKET
6HTE obecnedyeHa NpH NPHHATHX FOPHIOHTAALHOM H BEDTHKANLHOM Macul-
rabax moaene.

Macmtabusie MHOXMHTeAH And  xosddwuuuwenta lean C w ywioua [
YCTAHABAHBAKOTCH HA3 OCHOBAHHM MPEABAPHTEALHEIX ONETOB,

Hacumenne MOAEALHOrO MOTOKA AOHHEIMH HAHOCAMH JOJAKHO OHTEH
TAKAM, YTOGK npuHATH MacwTad YKJIOHOB &, OCTABAJACH NMOCTOAHHBIM

[IpH NMPONYCKE Ha MOAEAH JAo0LX PACXOJAOR BOAW B JaHHOM LHKAIE HC-
caegoBaHui’.

[pegaaraemas MeTOAHKa MOAeNHPOBaHuA GhJa npoBepeHa Ha Mope-
an yuactika pycaa Awmy-Ilapsu, Brawuaonero B ce6f rujpoMerpHYecKue
creope Jlapak # Yataw aaHHof npumepHo 28 wka (B matype).

lopusonTanbublfl MaciuTal- Moaean Ona BuOpan Hanboaee KPYTHLIH,
AOnMyCcKAeMEl BO3MOMHOCTAMH €e pa3Meulednd, a uMmenno 1:500 nHary-
pﬂﬂh!{ﬂﬂ pegnuuns. OcTadbHble MacmITaOHLIE MHOMHTEIH OHJIH onpene-
AEHH MO BHIENPHBEASHHEM B34BHCHMOCTAM. 3uaueHus WX cAefyiomue:
g, =80, a, =02, a, =39, a, =112 n 2, = 280 000.

1 Mlan unzonses Auy-Japes, no pamnms C. T. Aaryuuna [3], nokasatens creneus
m=0,5—0,65 (8 3aBHCHMOCTH OT GOPMH pyCAI).

2 [fogofinan METOAHKA 118 NEPECYeTa PACXOA0B BOXM M cKOpocTedl noroka Guaa
npefIoKena ]HI‘IEL' Butixeaed, AGpamosuim w ap. [4]. B puﬁureiﬂ 'I.I' Aaryuumna [3] npo-
HIBENCHNE 2. r:;i. NPHAATO papHbiM CAHHHLE, NOCKOALKY @, — d,? ﬂ- ,f y 38 =2, =Et '
3

T. e g, =4, @, , 4TO CNPABENAHBO TOALKO B 4ACTHOM Cayuae.

¥ dpaknHoNHKTl COCTAB AOHHKX HAHOCODR NPHMEHAETCA TOT e, 410 H COCTam pas-
MHBAEMOTO AOHKE MOJEAH.
f
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B kauecTBeé pasMBIBAEMOID MaTepHa/d Ha MOASIH HCHOJAb30BAJHCH
KAABUHHHPOBAHHBIE ApeBecHbe onuakd., @HH HMEAH CPEIHHA paaMmep
qacTHIL oxoa0 1 M, yieasuuit sec 1,11 (Baamuocrs B0% ), oGbemupifl
0,64 m/a® u cpenniow rHApaBAHMECKYI0 kpynuocTh 22,6 Mafcex (no gan-
HEIM CHelHaJdbHBEIX AHAJAH3O0R).

Ha mogean mnpoBead TpH ONHMTA MNPH NapaMerpax, YKa3aHHHEX B

raba, 1.
TatGauwuwa l

— - ——

lopusonTel 8 CTBOpE

Pacxoa soaw aran, * 4

Onur
> .:?EEEI:E ' HEAHJE:?EM ‘| B HATYpC | HA Molean
1 4750 17 6,10 0,122
i 436() 12 5.65 0,113
111 1680 G 4,42 0,085

* Nopn3aonTe B cTBOpe Yatasl AAA HATYPH DNPHEATH 1O
kpusoi Q = f(H) no cpeAHEMHOrONETHHM JAHHBIM.

Crenesb HaAEKHOCTH ONMBITOB MO TPHHATON METOAHKE MOAEJHpOBa-
HHA YCTaHdBIHBaJach CpPaBHEHHEM pE3YJbTATOB ONLITOB € HATYPHHIMH
JanHeMR (BepHdHkauned) no tpem crBopam (Jlaeak, Taxwuaraw u Yaraw)
NpH CAeAYIONHX pPacxojax Boaw (M*/cex):

Jlasax 5070 50 1470
Taxuamaurl — —- 14465
Hamaw 4800 3360 1340

JTH pacxoas HanGoqee GAH3KH K NDHHATEIM NPH HCCAEHOBAHHH MO-
JAeJH H OTAHYAITCA OT HHX BeJHYHHAMH, He COOCOGHBIMH 3HAYHTEALHO
MOBAHATE HA XapakTep NPOTEKAHHA [OTOKA H BEJHYHHY PYCJAOBHX je-
thopmanuii.

Harypa m Mozeas Mo STHM CTBOPaM CpaBHABAJANCE N0 IJIOMAIH ¥H-
poro cevenud (w), wupude no sepkaay (B), cpeawefi rayGune (h
CpeaHel CKOPOCTH fch]f yraony (f) u xosddunuenry Llesu (C).

" Kpome storo, conocrapasnach Takwe (opMa MHBOID CeYeHHH.

Ha puc. 1, 2, 3 nokasanbl nonepeuxsie NPoQHAN HATYPHHX W MO-
ABABHHEIX CBEMOK MO YKa3aHHEIM BhIIIe crtBopaM. B TaGa. 2 npuBejleHM
FHAPABAHYECKHE 3JAEMEHTH, OnpelefeHHsHle N0 yKa3aHHWM npoduaaM. Ha
OCHOBAHHH AAHHBIX TaGAHNE NOACYHTAHLI hakTHYUeckHe MacmTAOHLIE MHO-
HATEJH.

3uauends (QakTHYecKHX MacwTaGHEIX MHOMHTE el H  MHOMKHTeAeH,
NOJY4YeHHBIX PACUETOM MO NPHHATOA METOJAHKE MOAENHPOBAHHA, YKA3aHH
B TaGA. 3, H3 KOTOPOH BHAHO, 4TO BEJHYHHH MACIITAGHLHIX MHOMHTEIEH,
NPHHATHE NPH MOASAHPOBAHHH, BeckMa OJH3KH K NOJy4YeHHBIM no daxkTs-
HECKHM HAHHBIM BO BPEMH NPOXOMXKAEHHA B ecTecTBeHHoMm pycae (Hatyp-
HOM) Pacxojos BOAH, GAH3KHX K MOOe/bHHM (B MepecueTre Ha HATYPY).

HekoTopoe OTKIOHEHHE 3HAMEHHA NPHHATHX MACIITAGHEIX MHOMKHTE-
JAeft npH nponycke Ha MOomeaH pacxona Bogul 6 afcex, wan 1680 mPfcex
(—~1700 x®/cex) B mepecuere HA HATYPY OOBACHSETCH HECKONBKO MEHb-
IIHMHA PacxojaMH, 1PH KOTODHX MPOBOAHIHCE HATYPHBIE CBHEMKH.

I:p}'

! Pacxoau B creope TaxHATAIN NPHHATH  PABHBIMH CPEIHHM MEXIY pAICXOAAMH B
craopax Jlasax n Yaraw.
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Kpome CONOCTABJAGHHA MOASABHOI0 pycaa ¢ OLTOBHM [0 nonepey-
HHM NpopHAIM, OHH CPABHHBAJHCH HNO O0MEMY XapakTepy MNPOTEKAHHA
NNOTOKA,

[Moayuennsie pesyJbTaThl BHOJHE yOBJAETBOPHTENBHEL

M3 warypunx HabawpesHufi HaBecrHo, 4YTO MOTOK € PACX0AOM  BOAK
OKOMO & THC. M*[cex y Mmuica Taxwatam npOXOAHT MO BCEMY CEYEHHIO
pycaa ¢ GOALUIHMHA MOrOHHBIMH pacxoaamu BOAW Y Jaesoro Gepera, a no-
TOK ¢ pacxomoMm okoao 1400 w®fcex wa stom yuacTke pazGHBaeTcA  Ha
IBa pyKapa: OAHA 4HacTh HANPABAAETCA BAOAL JeBOrd, a Apyrafg — sAOAb
npasoro Gepera, B cepeauHe ke o6pasyercas OTMEab.

Tatawnma 3
Inavenva macmrabnsix MHOMWHTENEA (DAUHTHUYCCKHX H OPHHITHIX)

Paczoa, Md/cex
graop HATYpA | MONeAs Q . - 5 = - :
Jlasak 5070 0,017 | 294000 | 27000 | 500 | 56 [10,910,2 | 3.6
Taxnaram 4935 0,017 | 289000 | 23700 | 430 | 69 | 12,0 | — -
Yatam 4800 0,017 | 280000 25500 | 670 38 | 12,0 0,2 4,8
Jlapax 3450 0,012 | 287 000 24300 | 490 a0 11,6} 0,2 3,7
Yatam 360 0,012 | 281000 | 24100 | 523 48 | 11,6 0,2 3.7
1470* 0,006 | 245 000 16700 | 463 36 | 14,4 |10,2 5,9
JNasax 1440 0,006 | 240000 | 25000 | 450 | 55 | 9.4]0.2 | 3,1
1440 0.006 | 240000 | 18200 | 450 | 40 | 13,1 0,2 | 5.1
Taxuataw 1440 0,006 | 240000 | 18200 (357 | 54 |12,8| = —_
Yatam 1340 0,006 | 223000 | 20800 | 490 43 | 10,91 0,2 3,8
Mpunarue 280000 | 25000 | 500 | 50 |11,2]10,2 | 3,5

-

* Hatypuue cvemxn npu pacxone moaw 1700 adjcex,
6 afcex, oTcyrcreomaan. Pacxony
Q=5 a/cex.

4T0 COCTABAAET HA MOACAH
1440 w?/cex cootnercTmosaa On  pacxos MOACAM

Kapriua npoTekanHs NOTOKA HA MOASNAX NPH MNPONYCKEe N0 HHM CO-
OTBETCTBYIOUIHX PACcXOA0B BOAHM AHAMOCHYHA.

Jlas mpoeepkH CpaBHHBAAM OTMETKH TOPH30HTOB BOAM HA MOCTY
JlaBak, mosydennsie Ha MOASAH H NEPECYHTAHHLIE B HATYPY, C OTMETKAMH,
onpeaeneHHLMu o Kpusofi Q = f(H) aaa storo mocra.

OTMeTkH TOPH3OHTOB AN KAXAOTO H3 DPACNONOB BOAL NPHBEJEHH B
Taba, 4, u3 kotopofl caeAyer, 4TO pacxoiAeHHEe HX HE3HAYHTEABHO.

TatGanua 4
l‘upuauum BOAR MO OOCTY Japax

Pacxon sons =1 "OpH3OHT BOAW, M
::u— B HATYpe, | Ha MOAEAH {:E;:::Efl_ no KpHBOH
2 ‘rml atfeex | (3aMepeHO) Lo o yonenn)| Q=/(H)
17 4750 0,166 8,30 7,80
12 3360 0,144 7325 7,25
5 |60 0,123 6,20 6,45




BLIBO bl

1, B aaGopaTopHn A0AMHA CO3AABATECA MOAEAL H3YYAEMOro Y4YacTKa
pexH. Moneas noaxoaworo K BoA03a00DHOMY Y31y PEHHOrO yvacTka
00JAHA BOCNPOR3BOANHTL 3TOT YHMacTOK No OHEpPTAHHAM B NAGHE B MOp-
(poMETPHUECKHM CBA3AM,

2. Ilpn MoAeANpOBaHHH B PasHHIX BEPTHKAJALHHIX M TOPH3OHTAABHHX
macmitatax B JonoJHeHHe k paspaGoraniwmim pexomenpaumad C, T. Aa-

ryuuna, M. A. Opaosa # Ap. A4 OnNpeeneHHA PacXOioB BOJAB HAa MO-
AEAR CAEAYET HCNOAL3OBATH MACITAOHHA MHOMHTENL

7 ]
Gy =g, @, o a,
d HACHIEHHE MOAEJBHOrO NOTOKa JAOHHHIMH HE8HOCAMH J0JAXKHO OTBCYHAThL
TpeGopaniio NOAACPHKAHHA YKAOHA, T. €, &

;, = const 1as BCex pacxojos
B Ka¥JIOM UHEIE HCC/Aep0oBaHHuH.

MoaeanpoeanHe no AaHHON 3aBHCHMOCTH NO3BOAHT HCNOAL3IOBATH
Aolbie pasMbBaEMble MaTEPHaAW NPH  YCAOBHAX OGECNEYeHHA HX NoA-
BHHHOCTH B NMPHHATHIX Macmrabax.

3. Ilasn npoBepkH peayALTATOB MOAEAHPOBAHHA HeOoOXOAHMO MAKCH-
MaJbLHO NMPHBJAEKATH HATYPHEE AaHHKE Ka8K HanOoJee HAJNEKHBIA KpuTe-
prit NpaBHABHOCTH JaGOPATOPHOTO ONHTA.

[MposeaeHHbe MONeAbHLE HCCAeAOBaHHA pycaa Amy-J/lapbn HA y4acT-
ke Jlapak — Yarau nokasand, uTo NPHHATAA HAMH METOAHKA JOCTATOMHO
HAJEHHA, TAK Kak OHA NMOATBEPMAAETCA MAHHBIMH HATYPHBIX H3MEpeHHi.

4. Hacroamasa MeTOAHKA PEKOMEHAYETCHA MA8 HCNOAL3OBAHHA NDH
HCCAETOBAHHAX APYIrHX THAPOY3J0B, B WACTHOCTH HaMEYAEMHX K MpOEK-

THPOBAHHIO H CTpOHTenawcTBY Ha Amy-[lapee (Twamyonckoro, Kuawa-
AAKCKOro H ap.).

JIMTEPATYPA

I. Tesn U. M. Moneanposanne ruapasaudeckux ganenwd, M.<Jl, Tocssepromanat,
1960,

2, Userkona H. A Haxocu Amy-Jlapeu, B c6.: .Bonpocw ruaporexuskm®, smn, 1,
AH b’aﬂﬂ-". 1955.

3 Aatynnun C T. MozeaHporanHe pasMbiBieMulx pyCcea H peuddx coopysennit, B
c6.: .Pycaoene npoueccw®, AH CCCP, 1958,

4. 3erwaa A. P. Teopun ¥ METOAMKA pacyeTa rHAPOTEXMHYECKHX Moaened, M.—/]
" Toccrpofinanar, 1938,




OT PEIKOJINETHH '

[Momeman nacroamyio crarsio H. H. Cyposoi, peaxkoaaerus orme-
yaer, MTO OJAHHM H3 NOKA3aTeaeld noloOHA pycea B aAJI0BHAJALHBIX FPYyH-
Tax, no paniesM I, C. Yexyaaera (cum. ero crateio .0 mnokasareasax
YCTOHUHBOCTH PyCea KaHAA0B OpOCHTeabHHX cucrem“, B c6.:  Bonpocu
reaporexudkn”, Buin. |, AH VaCCP, 1955), Moxer spaaThCH BEJIHYHHA

rae S — yaeapHasi paGoTa CHA CONPOTHBAEHHS;
7 — OGbeMHEN BEC KHAKOCTH PYCJAOBOro NOTOKA;
i — YKAOH NMOTOKE;
B — mupHHA WAH CMOYEHHHT NEPHMETP HHBOTO CeweHHs UIHPOKOTO
pycaa;
Q — CEKYHAHHA pacxoa AHIKOCTH. !
B npumenenun k paccmartpusaemoft B cratee H. H. Cyposofl 3ajaue

S
cpaeienne S, . ¢ S, naeT Beanunny a, == const= 0,01, kaknoa-
HaT

cuuran I'. C. Yexkynaes (penensupoBaBmnil nanHyoO CTaThlo H OTMETHB-
mufi npapuAbHOCTE paspaborannoit H. H. CypoBofi METOAHKH € HCMOABL-
30BanHeM wacTH npeaaoxennit C. T. Aarynuna, M. 5. Opaosa u Apyrux

HCCAeA0BaTE ). 3TO BHAHO H3 COCTABJEHHOA WM H nNpHBEAEHHOR 3JECH
TabAMIH,

Onwr Q i B 5 1g
0,017 0.00060 1.14 0,0090
| e st PN il :
=070 ?ﬁn 12 550 1,110 Dngs
0,017 00060 1,35 0,0076
M —5o— | odooiz- | 909 510 0,0119
0,012 d.00045 0,10 0,0049
v - oin ' " 0,0085
3450 0, 00009 540 0,575
v 0,012 | 0,00045 1,64 0,0033 | g o003
3300 0, 00009 “E60 0,352 i
s 0,008 0,00040 1,10 | 0,00218 | 4 10
2440 0,00008 515 0,217
Vil 0,006 0,00040 1,57 0.00155 | o o111
1340 0, 00008 775 0,138 L
IX 0,006 0,00040 1,10 0.00218 | o oo
1440 0, BOD0S S0 0,230
Y 0,006 0,00040 1,10 0,00218 0,0095
1440 0, 00008 500 0,230 '
|: ag }"'F = 0, 0100

Mpnuevanne. B uncantese npuseaenM faknble 138 MO1eaH, B anaMe-
HaTeae— AR HATYPH.
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3aMeTHM, 4TO [PH MOAEJHPOBAHMH IMHPOKHX PYCea C HCHOAL30BAHH-
eM HA MOJAEaH BOAH, 4 He Jpyrofi Kakod-1ud0 MHAKOCTH, T. €. IpH
Tuos = Tuar» MACHITAOHHE MHOXKHTEIL YACABHOM PaGoTH CHA COMPO-

THB/AEHHA

3 3

ﬂﬂ"!! ﬂa -H:E E: '1"
o — == ——| 4 o - .
& ﬂ.ﬂ q;B [ & i

OTMeTHM, UTO OGECNeqeHHe HA MOJeJn HeoOXOAHMHX & H & J[A0C-
turanocs H. H. Cyposofi u3MeHeHHeM HACHIIEHWs NOTOKA HAHOCAMH (B
AAHHOM caydae onuakamu). OnuTE NOKA3aaH, UTO HAUHHAA C HEKOTOPOH
BeJHYHHB HACHINEHHE HE VBEAHYHBAGT @; . _

B Taknx yCJAOBHAX MOMET BOIHHKHYTH HEODXOAHMOCTb YHETA HHCEJ
®dpyna n PefiHoab/ica, YTO nNpH ydere S NPOHCXOAHT A0 HEKOTOPOi cte-
nein apToMatHueckn, Tak kak S = f (Fr, Re), ua uro yxasano M. C, Buiaro.

[To stomy Bonpocy cMorpute Taxse crateio M. M. Jlesn u H.I1. Ky-
nem ,TpaHcnopTHpyomas CNOCOOHOCTh MOTOKA, HACHIUIEHHOTO MEenKoi
pagecbio® (,Mssectun BHHHMI®, 1. 66, 1960) u npusejennyio B Hel Ju-
TEpaTypy.



H. H. CYPOBA

K BONPOCY NPOrHO3A BEJMHWYHUHBI MECTHOIO PA3MBLIBA
3A KPYINHLIMH FHAPOY3JIAMA HA PABHHUHHBIX PEKAX

[Tpr nporso3MpoBaHHd BeAHYHHE MECTHHIX pPA3MLIBOB 33 rHApOTEX-
HHYECKHMH COOPVKEHHAMH HA OCHOBAHHH Ja00PATOPHHX HCCAEL0BAHHN
HEOOXOAHMO NMPABHALHO NMEPECUHTHBATE MOAGALHLIE JAHHHE B HATYPY.

Jlasa nepecuyeta rayGHHE pazMusa, nabamoaaemMoll Ha MOJAeaH B NPH-
HATOM JEHefinoM MmacmTabe, cAeAYeT NPpaBHAbLHO CMOJAEJHPOBATH CBOHCTBA
HATYPHBIX TPYHTOB. T0 TpeboBanHe JOBOALHO JErK0 YIOBJAETBODAETCH,
ecIH B HATYPE IPYHTH HECBA3NLE H JA0CTATOMHO KpYNHO3epHHCTHe (ra-
Jde4HHKH), MONYCKADIHE TeOMeTPHUYECKOe YMeHbIleHHe HX pasmepos. B
CAy4ae e, KOria rPyHTH HATYPH CKaJAbHBIE H Meako3epHHcThe (cBdA3-
HBle H HeCcBA3HHIE), MOJASJHPOBAHHE HX CUIE YPe3BuYyafiHO CAO0KHO H BhI-
ALIBAGT MPHMEHEHHE [PH HCCAGNOBAHHAX PA3THUYHBIX 3aMEHHTEeH, KOTO-
PHMH 1A MEAKOMECHAHHIX TPYHTOB HATYPH HABJAAIOTCHE NJaCTMaccoBble
MOPOINKH, 3043, APEBecHHE ONMHAKH, MAPOBO3HAA H3TAPbL H APYTHE ABTKO-
NOJABHAHLIE MATEPHAJL,

Oauako MeTOAHKA NMPHMEHCHHA HX A0 CHX NOpP HELOCTATOMHO MOJAHO
paapaGoTana.

[Mo cyumecTBylOU{HM METOAAM MOABMPOBAHHA MECTHHX jedopmanui
B HHKHeM Ghede ruapocoopyseHHil pasMblBaeMEIAl MaTEpHAA PEKOMEHY-
eTCAl NOAOHPATH NO PABEHCTBY AAA MOAGAH H HATYPH KPHTEpPHEB YCTOH-
YHBOCTH M B3MY4HBaMHA 3TOro Marepuana [1] wam mo KommaexkcHo# xa-
pakrepuctike |[2].

KomnaekcHas XapakTepHCTHKA pa3sMbiBAaeMOTO MATEPHAJAd YUHTHBAET
ero cpofictea nauGoJee MOJAHO, OAHAKO H OHA HE BHABAAET B AOCTATOYMHOMN
CTEMEeHH BJAHAHHA CBA3ZHOCTH, CHENJEHHA OTAEAbLHBIX YACTHIL

B paGote [2] Mm noxkazann, uro, noAGHPAR 3AMEHHTENH FPYHTOB 00
KOMIAEKCHOA Xapakrepucrrke M, MOXHO MOJYYHTH NMPH MOAEAHPOBAHHHK
reoMeTpHYeckoe noaobue rayObHH MECTHOro pasMuBea, T. e.

'rnunn.l' fm' “]'
rie @, — reoMeTpauecknit macmTab MOAE]H;
foer buoy — TAYOHHBL B MECTE pA3MbiBa B HATYPE H HA MOAeaH,

Koraa rpyHTH B HaType MnNpeicTaBJeHsl O4eHb MEeJKO3IEPHHCTHMH
NECKAMH, MOJEJHPOBAHME HX, AaXe no OJHOH H3 YKASAHHBIX METOHK,
3ATPYAHHTENLHO, MOCKOABKY HE NPEACTABAAETCA BOAMOKHHM noaoGparh
8 TAKHX MeCKOB MOAXOAAUIHE 3aMEeHHTeH, OCOGEHHO MPH HCCAeN0BaAHH-
AX PEYMHEIX THADPOY3A0B HA MOMAEIAX, KOTOpHE HE Yyaaercd Aeaars B
OoAbIIEX MacmTabax,



B STHX CAy949X MOMET NDHMEHATHCA HATYPHHE MEJIKOEPHHCTHIY
necox. OaHa H3 METOAMK HCCAGNOBANUHA H Nepecyera pesyAbLTaTOR ONbl-
TOR B HATYPY NPH NPHMEHEHHH HA MOJIEIH NecKa-npoToTHIA HPEANOKeHa
H. I1. 3peaosum |3, 4].

[pH HCNOAL3OBAHHH HA MOJIEJAH NECKA-NPOTOTHNA MOMXHO .pPEKOMEH-
JIOBATH TAKMKE METOJ, BHTEKauil 13 aHaan3a Cy meCTBYIOMHX PacHETHLIX
thopMy.a, NpHMEHAEMHX A8 Oonpeae’eHHd rayOHHL MECTHOTO pasMbiBa
HECBA3IHLIX MATEPHAIOB (NECKOB) M MMEKIHX BHI

t=f(g, A, 2 d, w8 1) (2)s

rae ¢ — pacxoi BOAR:
H — nanop;
U — CKOPOCThL MOTOKA;
d — reOMEeTpPHYECKAH KPYNHOCTL HaCTHL, IPYHTA;
W — rHAPaBIHYEcKas KPYNHOCTL MACTHI, FPYHTA;
T, b — ofbeMubl H YASAbHHA BEC rpyHra.
3amensis STH napaMeTphl MAaciuTaOHLIMH MHOMHTEAAMH, [PHXOAHM
K 3aBHCHMOCTH o0Iiero BHAA
@, =
f £
HaH AT pel e (3)

f-I
rae o, =T’"~——Mﬂ:mTaﬁ rAyGHHB PasMBIBA;

MO

£y, — FAYOHHE pasMpBa B HaType;

Ha

£, — TAyOHHA PASMEIEA HA MOMGJH;

a, — AHHEHHKI MAcmITAd MOJEIH;
% — NOKA3aTeNb CTENEeHH, |
B paGore [2] wamu npusenena dopmyna Aas onpeieseHns rayOuHEBD
MECTHOI'O pasMuiBa OypHEIM [MOTOKOM 328 KOPOTKHM TOPH3OHTAABHLIM
KpenjenHem

t=055MVH Vo, (4)

rae M — xapakrTepucTHKa pasMbBaeMoro rpykta (marepmafa).
HMenoaszosanne srtoit ¢opMyabnl B HEeJdX MOAEAHPOBAHHA 1IPH
M =M 4 3aMeHe BXOJAANIHX B HEE BEAHYHH MACIITAGHLIMH MHOMH-

hECI Y HAT

TeJAAMH, OnpefeJeHHsMy no Ppyay

Twar —aT Hyar —a Uhar :D:;“ 1
"?.uuzl Iy H L "'uuj, i

Aaet &, ——-]/ %, @

Caenopareabno, Macmrab rayGHHEE papen JAHHefAHoMY wmacwTtaby B

crenenn ¢=1,10.
dopmyaa lokanua past cayuas pasmbipa kpyTonajawoumed crpyeh

BOAN HMEET BHI ;
4. 75 051 g 02
t= o= g HY, (5)

8.,

=

A3
1 1,1
“’E ¥ T+ E‘; a.« j— ﬂ' ®

-I-I"U'

rae d — KpyNHOCTL YACTHL TPYHTA, MM.
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no stofl dopmy.ae

1.5\0.57 0,3 1,065
! } & =y

fipnid,.-—=ad

ELAT

a@, =(ct gl - Chaky

[Moxasareab cTeneHw g H3 JAPYruX H3BecTHHIX ¢opMya Aad pacyera
rAyOHHLL MECTHOTO PaaMBIBA NMOJAYYAETCH PA3JHYHEIM H HAXOAHTCHA B npe-
menax or ¢ =1 (H. A, Tlarpames') no o =133 (Jlu Bao-my) H paxe
¢=14 (Ppanke) [5]. -

Korga ¢ A Heé Ha MHOTO GO/IbLIE EJMHALE, BCE JHEe 0, 3HAYHTEIb-

HO oTamdaetcs or @, , Hanpumep, npn macmraGe momean o, =50 wmac-

mtab raybuus, no lUlokanuy, Gyner e, = 50" =624, 1. e. npHMmep-
HO Ha 25% Ooasme a . [Tpn Godwmux ¢, sanpumep, no Ppaske, a, —
= 50" =240; 7. e. na 380% Goabme &, , WIH MOYTH B nNATL pa3. Yeu
Goablle & ¢, TeM GOABIIE OTARAYHE &, OT &, .

Pasanunnle suauexusi ¢, onpeseneHHsle mo GopMyaaM pasHblX aBTo-
pOB, OTAHYAIOTCH ApYyr oOT J[Apyra, BepOHATHO, MNOTOMY, HTO YKAa3aHHLIE
BEIIIE OPMYAL OLLIH NOAYYEHH TOJALKO HA OCHOBE MOJAEJNBHEIX HCCAEN0-
BAHHH, @ TAKXKE NPH Pa3JIHUHBIX KOHCTPYKHIHAX HHMHHX ObedoB coopy-
MEHHH, ITO CAEAYET YHHTHBATE NPH MOJEAHPOBAHHH H pacyerax.

Hcnoassya aas nepepacdera ¢ MOJeAH B HATYPY 3aBHCHMOCTB

tdI:IT = 'fum, u?t AAA KamI10ro KOHKPETHOrO cayuas HeoOX0AHMD HAXOAHTE

CBOH MOKasaTe/]b CTENEHH P, 4TO NOTpeOyercs BOpelb JA0 HAKOMAEHHS
JAOCTATOUHEIX "JAHHHEYX, KOTOPHE MO3BOJST KJAACCH(PHUAPOBATL BCE KOHCT-
PYKUUH HHMHHX Obe(OB coopymkeHull no rpynnaM ¢ NpHMEpPHO ORHHAKO-
BHIMH 3HAYEHHAMH @,

B nacrosmee Bpemd, YTOGH NOJAYYHTH BO3MOKHOCTH MEpecYeTra ray-
OMH © MOJAEAH B HATYPY MO sTOf METOAHKe, HCCAeNOBAHHA HeoOGXOMHMO
MPOBOAMTH HA ABYX wmofmenax macwiraba (o), u (& ),, llo suHauenuio

l".-'i}rE'HH B MeECTE pasMbiBd Ha HHX H COOTHOINEHHK HX TreOMETDHYECKHX

Ig (=
pasMepor ONpPele AeTCHd 3HAUeHHEe MOKA3ATef CTeneHH ?=#ﬁ‘—~}j- (Mo-
|

JeJb KPynmHOTO Macuitada cYHTAeTCH KAK OB NPOTOTHNOM [AJA8 MOJeaH
Goaee meakoro sacumraGa).

Mo stoil Metoauke GEAM MepecudTaHsl ¢ MOJeaefl B HATYPY pe3y.ib-
TATH ONHTOB, npouspefennux H. I1. 3penoBum B ruapaBanyeckoit aado-
patopu BOII'EO n namu B aaGopaTopud BoA03aGOPHBIX  COODPY MeHM
Mncturyta BoaHex npoGaem o rusporexnukn AH YaCCP (s 1960 r.)
NpH HCCABNOBAHHH Hﬂﬂ.&.ﬁlﬂﬁ OaIHOrO H3 BAPHAHTOB NJAOTHHH TaxHarau-
CEOTO I‘H,.II,E'.IU}"EI.-IEE. o PeE3Y/JALTATAM OIHTOB OnpejcJeHh MOKa3dTead 9
AAf TPex HCNLTAHHEX THNOB coopyxkennit (taGa. 1).

[lo anavenusM nmoay4eHHHX nokasateaeft crenenn ¢ (raba. 1) npo-
H3BEIEH MEepecyerT MOAEAbHBIX JAHHHX B HATYPY N0 3aBHCHMOCTH (3)

Kak Buano H3 taba. 2, nojdyueHHHE YKASAHHREIM METOAOM MNEpEeCcHeTa
rayGHHBl B MecTe pa3MbiBa 7 (OT NOBEDXHOCTH YPOBHA BOAH B HHMKHEM
6nede) n rayGHHE MECTHOTO pasMuiBa 7 (HHMXE OTMETKH 3aKpenieHHoro
JAHZ) € HCNOAL3IOBAHHEM 3aMEpPOB HA KaX/A0H MOJEJH OKasaJuCh MNOYTH
OIHHAKOBHIMH (CM. PHCYHOK) JLIfl BCEX HCHBITAHHWY KOHCTPYRUHR (A48
nepeoil — oxoao £, =435 &, Bropof —oxono £ =252 M4 u TpeThei

(mo onwsiram asropa) — okoao £, =236 u).

L 3nayenne ¢ = 1 omubouno.

2 OnWTH BWO0IHANHCE HAMH C NPHMEHCHHEM HATYPHOro meckda H3 p. Amy-Hapsu
(paiton Taxnatamia) Ha Tpex NOAYNPOCTPAHCTBEHHMIX MOQEAAX PaINHYHOrO MacmTaba
(2 = 20,40 u 80). Kawnan smofent SOCOPOMIBOAHAA TPH NPOASTA NAOTHHM.



Ta6anual

JIunei-
HBIH
smacwral
MOREAH

Hamepennan

raybuna B

MecTe pas-

MuBa £, ,
A

Macmrabnue MHOMHTCAH

oy
L

Moxaszarean
CTETEHN

= 1gi{m)
T igen

-

| Puchepma ¢ DpE.I.Dl.]iHHH"I.'HhHHI[ orkocoM (onwtw H. 1. 3peaosa)

32

60

100

0,890
0,441

0,249

60
=4

100

e 15

32
100

—_— =1 66

00

_gﬁ%ui,m - 1,105
gﬁ%=3.sﬂ 1,120
g;; =1,77 1,134 .

= 1,120

Il PucGepua ¢ mpeaoxpannTeasusy oTkocoM (onwmte H. [1. 3pesoea)

32

60

100

160

0,981
0,481
0,269

0,157

60
32
100

—32'—=3,I~3

160
=G,

= 1,87

100
o= L.66

T=l.ﬁ'ﬁ'

160

0

0,981

WEE.HE 1,14
0
- =1.08 1,13
S 0,2 1,14
g_-%= 1,78 1,14
ST = 3,07 1,14
=172 1,15
Fep=1:14

il Puctepma orcytcreyer. Hueercs BoaoGoiiimii xoaoden ¢
kpueoannchiuoll crenxoft (onuwre H. H. Cyposoil)

20

0, 600
0,262

0,110

g:—:ir%': 2,28 1,19

gi-?%- 5,45 1,22

%ﬁ—:ﬂ,-ﬁ? " 1.24
Fop= 1,217



Heckoabko Goaee BHICOKHE 3HAYeHMA I, MOJAYYAOTCA NPH HCOOAR-

30BaHHH METONA nporuosa, npegsoxennoro H. 1. 3peaoBum, 4ro BHAHO
H3 T1aba. 3, rae NaHL oCpPeJHEHHHe 3Hauedna raybun f u 7, noayugen-
Hhl€ pasueiMH cnocoGamy (BeiuunHel Pa3MHIBOB yKkasansl B meTpax). Ecau

| T | 5 [ ! e

Ame/

40

e
&
[ nybung 6 MEcme MOKCUMUNENO20 PAIMEIEE, M

et

S

~/7

i : 1 E ] -

=200 =568 g
Lo (/i) t;ar{nw 8 G

llporsosupopanie rayGHHE DPasMEIBd B HATYPE Ha OCHOBE PE3yabTatos aabopa-
TOPHEIX ONLITOB B NEPEcYeTe: -

I'— no wetoay H. I, 3pesons, M — no popuyse JE:“_ - j:m,!. ur.
NEPECHYHTHEBATE IAYOHHHE PasMbiBd C MOAeAH B HATYDY, NOAB3yACH dop-
Myaoit (1), Ges MONEIHPOBAHHA TPYHTA 1O KOMIIEKCHON XAPAKTEPHCTH-
ke M, Takoh ,nporHos‘ mact cAMIIKOM MaJhe rAYGHHH pasMBbIBA, SBHO
OWHOOUYHbLIE H NPHTOM TEM MEHLIIHE, AIeM MeJbue MaciuTad MOLEaH (uex
Goablle @, ), 4TO BMJAHO H3 DPACYETOB, CBEAEHHHIX B Tab.a, 4.
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Tadanua 2

OnuTh ‘ﬂ{ ﬂr 'rnr_r = MOn E?I' JI‘I1.!I'I' e IJLIT _#HII'
32 48,2 | 43,0 26,1
H. . 3peaces 0 100 4, | 27,2
(s =1132) 1 100 174 43,4 26,5
52.5 35,6
H. I1. 3peaoea EE 1%:2 528 35,7
(¢=1.14) 100 190 51.3 ; 34,4
160 331 52,2 | 35,3
20 39,0 23,4 ' 19,8
H. H. 'E{PF!BDFI 40 g]lg 298 '21:]-2
(= 1,21T) 80 214 23,6 | 20,0

Mpumesanue THnu pucOepy anazoruuus yxazandsu B 1abr 1.

Taauuad

l-e coOpyweHne e T,?f:" we-| 3-¢ c:?::;gj'm:-
Meroa nepecuera = )
' AR PO T | e Y
[lo 3peaosy® 29,2 | 46,1 | 96,7 | 53,6 | 27,0 | 30,6
Mo dopuyae (3) %6 |43,5]|35,2(52,1]20,0)23,6
Pasnocth 2.6 26| L,5] 1,51 7.0 T,0
B % x Buancaen-
#oit o dopuyae (3) 10 6 4 3 |3 |29

* Meroa H. Il. 3peaosa manowen m ero paborax [3, 4|
M 30eCk HE NPHBOAHTCA,

TaGanua 4
Co- JaMepeHo Ha Mo- :
“Pu}" 3 A&AN. CAL TepecqnTano & HATYPY, M
peiaial ol R f T h ¢
| 32 |36,2|52,8|80,0] 11,60 | 16,90 28,50 7
. 60 | 16,0 | 28,1 | 44,1 | 9,60 | 16,90 26,50
100 | 8,0|16,9]|24,9| 8,00 | 16,90, 24,90
32 |45,3|52,8|98,1| 14,50 | 16,90 31,40
2 60 | 20,0 | 281 | 48,1 | 12,00 | 16,90 28,90
100 | 10,0 | 18;9| 25,9 | 10,00 | 16,90 26,90
160 | 5,2 10,5 15,7 | 8,40 lﬁ,ﬂﬂ| 25,80
20 |422|17.8|600| 844 | 3,55 11,00 /-
3 40 [17.3| 89|26,2| 6,92 | 3,55 10,47
80 | 66| 4,4 11,0 598 | 3,55 883
|
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CaMmbiM HageHHLEIM KpHTepHeM Oblga Owl npoBepka Npornosa Ha no-
CTPOSHHOM M 3KCINIYATHPYEMOM COODYAEHHH, HO [Aas npoexkthpyemoi Ta-
XHATALICKON NJOTHHB (COOpy#eHHe J), BOCNONL3OBATECA WM, OYEBHAHO,
HEeBOIMOAHO.

3aTpyaHEHO B HACTOfllEee BpPeMsa CONOCTABAEHHe PAaCueTHBIX MPOTHO3-
HBIX TAYGHH ¢ GaKTHUECKHMA H A APYTHX H3yHeHHHX B AaGopaTopHaAx
KOHCTPYRUEH (coopymenus [ u 2).

D,ﬂ,HHHI’.‘l K YACTHYHOMY CpaBHEHHID MOMHO MNPHBACHL HEKOTOPLIE IIII]E.H'
THMECKHE [JaHHLIE O paiMbiBax, NPOABHBIUHXCH B IIEPH'E;TI"[ nepHon aKkcrayd-
Tamnn naoTHHW  Boasxeroi I'SC um. B, M. Jlennna, PasmuBul 33 3T0H
naoTHHOA nocne kpaTkoBpemenHoro napogka 1957 r. onmcanm K. H. Poc-
ciucknM [6] u T. A. Pyeco [7] Tlockoabky KOHCTPYKUHS M ApPYrHe NOKasa-
TeJAH BOJAMKCKON NAOTHHB OJHSKH K MOAEJHPOBABLIEMYCA COOpYMKeHHIO 2,
TO MOMHO NpoBecTH HX npubanxeHHoe cpapuenne. [nybuHa B mMecre pas-
MBIBa {4, 38 NIOTHHOH mocae masoaka 1957 r. okasanack pasHOi NpHMepHO
36,5 m npu z=15 M u g=30-+35 m*cex wa 1 noz. M Qpoura pucte-
pMbl. Kak BHAHO M3 TaOJHI, H PHCYHKA, AAA COOPYHKEHHS MNPOrHO3Had
rayGuna pasmuBa £=52 x [npu pacuere no gopuyae (3)].

axTuueckan rayGHHa XOTA ¥ MeHbIIE TPOrHO3HOH, HO HAA0 HMETh
B BHAY, YTO Ha MOJEJH PasMBIBAJACA MejkHil HATYPHBIM Mecok, a B HaType
KoBill OhiA NMPHKPHIT HAOPOCKOH KPYNHOro KaMmHs CloeM OKojao 3 M H Ha
MOAE/AH ONBT NPOACAHKANCA 10 NOJAHOH cTaOHAH3ALMH PA3IMEIBA, a4 B HAType
pasMbie Obl 3aHKCHPOBRAH MNOCJAE  OTHOCHTENLHO KPAaTKOBpPEMEHHOro
MNaBoaKd.

3TH aBa (hakTopa NMOKa3kBAIOT, 4TO B HATYpPE Pa3MbiB AEHCTBHTE/NbLHO
nodKed OB OKa3aThef MEHbLe MPOrHO3HPYeMoro, T. e, MOAHO NojaaraTth,
YTO NPOTrHO3HBLIA M (PAKTHYECKHI pa3MblBEl  A0BOJLHO YAOBJETEOPHTENBHO
NOATEEPKAAWT APYT Apyra.

ConocTrasieHHe NepecyeTon ¢ MOAeaH B HaTypy no dopmyae (3) # me-
togom H. [1. 3penoBa, a Takme npuOaHAeHHoe (faXe HECKOJNBKO YCJAOB-
HOe) cpaBHeHHe HX ¢ haKTHYECKHMH HaTYPHbLIMH AaHHLIMH MO3BOAKT CHH-
TaTh, YTO B HACTOAILEE BPEMA MOMHO HACHHO NMPOTHO3HPOBATL BEPOATHYIO
rAyGHHY MECTHOrO pasMbiBa 33 KPYNHLIMH PHAPOCOOPYHEHHAMH, NpHMEHAR
Ha MOJeNH MEIKO3epHHCTble HATYpHbLie MECKH NpPOTOTHNA,

BRBOJ L

I. Nps HcciefoBaHHAX MECTHHIX Pa3MbLIBOB HHMKHHX Obedos ruapoys-
JIOB, BO3BOOHMBIX HAa MeJIKONecHaHslX FPYHTaX, MOMKHO C YCMeXoMm MnpHMe-

HATL Ha MOMJEAAX MEcOK mpoToTHna (HaTyphbl).
2. ITH RCoAeAOBAHHA BOpPEdb A0 HAKOMAEHHA HeoOGXONHMLIX AaHHBIX

Mo BEJHUHHE NOKA3ATENA CTemeHH ¢ A48 Pa3aHUHBIX KOHCTPYKIHHA coopy-
wennil HeaBXOAUMD NPOBOANTE HA JABYX MOAeIAX Pa3iHYHLIX MaciuTaGos.

3. IMepecuer rayGHHBL B MeCTe pasMbIBA ¢ MOJAEnH B HATYpPYy PeKOMEH-
AYeTCH NMPOH3BOAHTE Mo GopMmydae

ot r
fnrr — Emon %y o

E

rae @, —auHednnil (reomeTpuueckuit) macuiTad HecagayeMmoll MOARAH;

% — [OKA3ATE1b CTENEeHH, ONPefcafAeMbLIl H3 ONLITOB, MPOBEACHHBIX
HA JBYX pA3IHYHOTO MacinTala MOZEAfX H3Y4aeMoro o0BexTa
¢ NPHMEHEHHEM HATYPHOrOD Mecka,
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0. M. HYPMYXAMEILOB

HEKOTOPBIE NPEJABAPHTEJIbHBIE PE3YJIbTATHI
JIABOPATOPHBIX MCCJIELOBAHHHA NOCJEMLOBATEJNBHOIO
JNBYXCTOPOHHEIo BOAO3ABOPA

Opxa w3 pamueiimux npobileM THIPOTEXHHKH — 3aluura Boposabop-
HBIX YCTPOHCTB M KaHanaoB oT 3ailecenus Hx Hanocamn [7, 9, 12, 13]

[TpakTHKa SKCOAYATAIUHH HASKOHAMODHBIX IJIOTHHHBIX Y3JI0B B Cpennei
Asun (Tlepsomaiickuii wa p. 3epamiwan, Kyraprckuit na p. Kyrapr, bBewa-
Aumekuii Ha Bewanwuicae u Ap.) BHABHIA BO MHOTHX CAyuasx HeymOBJET-
BOpPHTENbLHYIO paloTy BOAONPHEMHHKOB.

Bee NOCTpOEHHLIE, 4 Takhe CTPOALIHECH H E.EIIIPHE!{THPGBEHHHE Y3hl
no ycaosuaM GOpLOH ¢ HAHOCAMH MOMHO OTHECTH K TPeM THIAM.

CTpOHTEALCTBO [UIOTHH NMEpPBOTO THNA OCHOBAHO HAa HCHOALIOBAHHH
nonepeyHoil UApkyAAuHH noToka (Kamnuppasatckas, CaphiKypraHckad,
JlaMxo/muKcKan).

[1noTHHEL BTOPOrO THNA HCNONL3YIOT, KpOME TOro, paccioeHHe MOTOKa
no euicote (Kawa-Opaunckan, KypumaGexas),

Tpetuil THO NAOTHH OCHOBAH Ha PACcCAOEHHH NMOTOKA NO BLICOTE sabopa
possl wepea Ouiuki w3 BepxHux caoces (Temmkrawkayckuii yseda).

B ruapocoopyiennax HeoOxojiuMel: GecnepefoiiHas noja4a BOAH B
KaHajasl no rpaduky sBogonorpelnenns, cBoGOIHEI NPONYCK BeeX Pacxoaon
ROMLl W NJaBHHKOB udepe3 cOpOCHLIE COOPYIKEHHS NMABOAKOR, HEJONMYUIEHHE
B KaHanbl AOHHBEIX H NPHAOHHLIX HaHocop, KoOHCTPYKTHBHOE peuienne ya/aa
AoaHO ObiTh HanGomee NPoOCTHM,

OneT sxkenayartanun cymecrsyiomnx B Cpeaneit  A3HH MIOTHHHBIX
Y3J0B ¢ ABYXCTOpOHHHM BojozabGopom (HyMmbiuickas, IMepromaiickan, Ky-
FApTCKas MJOTHHHE H [p.) NMOKa3WBaeT CAOKHOCTh peryaHpoBaHHs pycii
noToka, a Takke ofecnededns pojozatopa n Gopelbl ¢ NonajaHHeM HAHO-
coB Ha obGa Oepera KaHanoB.

Bo Bcex VNOMSIHVTEIX V374X BOJONPHEMHHKH Pacnojoixeds B CTBOPEC
MAOTHHBI. T]J}',Il,llﬂ[‘Th IKCNAYaTalny HX IAKJ0YALTCH B CAeAYIOULIEM.

BegeAcTeHe H3aHIIHel nofpoffiuefi UWIHPHHE pycna u (poHTa rHAPO-
COOPYEHHS NMOTOK OAYEKAaeT Ha MOAXOAE, MEHAA CTPEHGHL. [Ipu 3TOM
CHJBHO pa3MulBaetcs ofnH Geper H 3aHOCHTCA APYTOH, BBILIY HEro Ha BXOAE
06pasyloTcA OCTPOBA M OTMeH H YCHJIGHHO OTAAraloTca JOHHEIE HAHOCH B
omME 3 BogosaGopos (Hanpumep, na Ilepmomaiickoit nanornne). HaubGonee
cHABHOE GaYHIanHe NOTOKA NMPOHCXOANT B Memenb. [1pOMEBKH Onepa He
BCerga sqOeKTHRHEL

B 1958—1059 rr. Mu! npOBOANJN NOJAEBEE Hecaefopanna Ha Kyiransap-
ckofi m KaMmnmippasaTckoil nioThiax, AHFPEHCKOM THApPOyade H OCOGEHHO
na ITeppoMaiicKoii NAOTHHE, TAK KaK CO IHA BCTYNJEHHA B 3IKCILTYaTAlUHIO
B 1930 r. ona He ofecneumupaer Bono3zabop B oba Kanana.
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[lpn naGuTounoil wHpHHEe noapoasiiero pycaa (223 s smecTo pacuer-
HbiX 9U) u asyxcropoHHeM Bojosalope Ha NOAXOAAX K NAOTHHE [OTOK
CHALHO Gayiian M Ha BXojax B KapMaHmw ofpasopaiuce ormenn [l].
B nepeme nsa roga B sepxsHem Owede ocellany JIOHHEIE H YACTHYHO B3Be-
wennsle Hanockl, B 1932 r. B HuKHem Geede AHO GBJIO PasMBITO HA O M
HHMKe oTMeTKH nautsl BogoGos. Cosfanacs yrposa paspyLIEHHA THAPOY3.a.

Beaencreue ocelaHus oTJOMEHHIT AaHHA KPHBOR NMoanopa B BEPXHEM
Gbede yBeaumunnachk ot 700 mo 3750 A, a noche sauecends sepxuero OGbeda
(1931—1958 rr.) nanocw cTanu nocTynars B HHMHHH, H JHO pycia HOA-
HAJOCE B cpeadem Ha 0,80 x. Tlpuama oTJoMeHHs pacnpocTpaHHaachk Ha
1500 m. Bayspanue notoxa yeeanuumaoce. [lostomy B BepxHem Obede
NPHILAOCHE HAPACTHTE CTPYEHANPABAAIOILYIO .ﬂ.q’:l!'-[l':l}' no suicote, [Nonomxenne
pyKaBoB npH OayKAaHHH NOTOKAa vacto MeHanock (pwe. 1).

BN 150§ 150 SO0 450 800 150m
1

i~ '

Puc. 1. Mamenenne raasmoro pycna no romas:

I — cTpyemanpamamoman 1amba) #— mogovaepaneaomas qasba; § — saopirnue
ﬂlm]l}'l'l'l'ﬂilllﬂa

B otaeabuble rofs peka NpoTeKaeT mo pykaBaM, MepeKpHITEIM MpABO-

“DepexHol cTpyeHanpasasioueii gamGoit, paspyLiaer ee H yrpomaer npo-

PRIBOM Neperopamubaciled namOn # o6X0Z0M NIOTHHL clpasa,

[TpapoGepemunlii Kaman B MemeHb (30—40 awelt B roay) somoit
He obecneunsaeTcs, M B cpeaHeM HeaoGop BoAu cocTaBaser 15—25% no-
TpeOHOCTH B Hed.

_ HNorok npoxoaur no Jesomy Gepery, nostomy pofosaGop B JdesoGepen-
HhHIH KaHA1 HAXOAHTCA B JYHIUHX YC/OBHAX, OJHAKO BMECTE C BOZOH mocTy-
naer Goablloe KOJHYECTBO AOHHBIX HAHOCOR.

Bo nsGexanne obxona nAoTHHBL M Uil NOAAEpKAHHA Bomo3abopa a
004 KaHana eMeroiHo NPOBOAATCA 3HAYHTE/LHBIE PEryJHPOBOMHLIE H OHH-
CTHTeNbHEIe paGoThl,

[pu npoexruposanun Kyraprekoil naoruust, nocrpoestoit g 1930 r. ua
NPEATOPHOM YHAacTKe peKH, TakKme He YAeAfJA0Ch JAOJMKHOrO BHHMaHMA
MOABOAAILEMY pycay (puc. 2), BCAGACTEHE ¥ero c mepBwiX e Jjer paGo-
Thl NJOTHHB JKCIAYATalHA ee Obl1a BecbMa 3aTpy/IHeHa,

B 1953 r. [2, 12] npouzowna apapua, B pesyasrarte KOTOPOH OBIIH
MOAMEITEl BOAOCAHBHAA MOTHHA H BOAOGOHHAR 4acTh, YACTHUHO paspyilm-

JAack TPyGa B Teje NAOTHHB, 3a6HAacL HAHOCAMH TOJOBHAA 4acTb npaego-
Oepe:KHOPO KaHaaa.
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K 1955 r. cyMMapHaq CTOHMOCTh PEMOHTOB COOpYMKeHHs (BRAWOYAA W
PET],F.’IHFDHHHHHE pﬂ'ﬁﬂTH] npeshicHaa ero CTPORTEIBHY IO CTOHMOCTE B MO~
TOpa pasa.

[Mo malmeMy MHEHHIO, aHAJHI JUTEPATYPHLIX NAHHLIX H HCCAENOBAHHA
NnocAefHAX JeT MOKa3ajH, 4YTo NPHMEHeHHe NOoCJ/eJA0BaTeJIbHOro ABYXCTO-
POHHEro NAOTHHHOrD Bojio3abopa A0AMHO AaTh Oogee VIOBJAETBOPHTENLHEIE
peayasTaThl B OTHOIIEHHH rHAPABANKH v3na u OopsOel ¢ HanocaMH.

Lleab nameft cTaThn—aaTL PAHOHANb-
HYI0 CXeMy peryJHpoBaHHA pycaa npH
JABYXCTOPOHHEM NOCAEA0BATEALHOM BOJO-
aabope ¢ paspaboTkofl MeTodda THAPABAH-
YECKOro pacuera (Ha npumepe uccaenoba-
Hua paGorw [lepomafickoro ruapoysaa
na p. 3epapwad) (puc. 3).

[lo nanHmM sKCnAyaTallHH, pacxon
BOABl B CTBOpE WJIOTHHE C obecnedeH-
wocrbio 5% cocrasaser Qg = 650 mu¥/cer;

cpeaunit  nasoakoemit  pacxon Q. =

400 u* /cex; cpeaneroloBofl MEXEHHHR pac-
xon Q=200 Mm?/cex.

.
i ¥
Puc. 2, Cxema pacnoaomcHus Puc. 3. [aan noasoARillero pycaa npu
oTMeneéit M HanpasieHHe Teve- NOCACAOBATEALHOM ABYXCTOPOHHEM HO-
HHA PEKH ¥ NIOTHHLIE aosabope:
a8 — 1004, &— 1938, r—1945 i g = gawla, 0= popor, & — peryastop-2,
1 =xanmy, & — Tpyla. J = Cunad. & = HAOTHND,; d — cTeop [, £ — peryanTop-l,

M = TETEHRE; Fomi e CTIHfL

Peayabratel  naopaTophblx  onwTos 3a 1958—1959 rr. caeaymouse.

|. Peryaupopanne pycia pekH csazano c o6med KOMNOHOBKOR BOMAO-
3abopHOro y3ja; 3aperyjHpoBanHoe TNOABOAALLEE pPYCAO AOJAHO HMETH
KpHBOJHHERHOE ouepTanne Aas olecnedeHHs YCTOHYHBOrO NOAXOA3 BOAB K
BOA03200PHBIM COOPYIKEHHAM B MEXeHb.

2, Tpn onpeneneHny JIHHL NOABOAALLErO pycaa CAELYeT HCXOLUTL H3
YCIOBHA ofecnedennsa NOAXOAa TAABHOTO TeYeHHA K peryasatopy, olGpaso-
BAHHA NONEPEYHON WHPKYAALHH nepel HEM, ¢ Tem 4Tolul uxcTan Boja (Ges
HAHOCOB KPyNHbIX (PAakuHil) Wwaa B Kauajd, a OTNOMEHHA 3HAUHTE/IbHbX
pazMepoB YBJACKAJAHCL B CTOPOHY Buinykjaoro Oepera. OnbiThl NOKasaiu, uTo
o6uLas JAHHA MOABOASLLEro pycna npH ABYXCTOPOHHEM MOCAEA0BATE/bHOM
Bofo3afope gonsua OuiTh ne medee 7,0 B. PaccTofnie MewAy HHHHHM
nepolepexHbM H BEPXHHM NpasoGeperxHbM pPerviATOpaMH A0JKHO COCTa-
BasTth 3, 5 B npu paauyce KpHBH3HEI BENYKAoro Gepera R = 4B.

3. HanGosee GaaronpuaTHOE NOJCKEHHe BEpPXHEro peryastopa (c yc-
TOHYMBLIM NOPOroM) B OTHOWCHHM 3a6opa BoAK 6e3 HAHOCOB W 3AUNTH OT
JeloXofla — Ha BOTHYTBHIX VYACTKaX NPHOPEAKHOH JHHHH C MaJbIMH painy-
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‘CaMH KpHBH3HL # GoabwHMi rayGHHaMi BOAM Ha paccToAunm 'y HiKe
BEPUIHHK KPHBOI,

4. Hanayuiuee noaoxenne HHAKHEro peryaaropa AOCTHraeTca GOKOBLIM
pacnonoxennenm sofoszabopa. [Ipn sTom AHWEHAS Bona cOpackiBaeTca uyepes
pazfopuaTyio WHTOBYIO NJAOTHHY, HaXOAAWYIOCA MNONepeKk pekH B CTBOpe
HHAHETO peryaatopa.

D. ¥roa orBofa AAa Bepxuero peryasropa caeayer Gpartb B npefenax
45—50°.

Brophim npHMEpOM NOCACNOBATENbHOrO ABYXCTOpOHHero sogo3alopa
CAYHHT peKoHCcTpyHpoBaHHui B 1941 r. CykKypcxuit ruapoysen na p. Hun
(puc. 4.). Cyrkxypckoe ruipo-
coopy®enHe (HHAnACKOro THNa)
pCTynuao B ctpoft B 1931 r.

Jlo pexoferpykuun Ha nao-
THHE JIEBBIE KAHAAW He 3aHO-
CHAHCH [ECKOM, [paBbe Ke,
PACTIONOMEHHEE HA BRNYKJIOHA
CTOpOHE, CHALHO 3a6paCHBAJHCH
HAHOCAMH, H 33 NEPBLIE HeThipe

__ Iroja 3IKCOAYATaAUHH MOTepAIH

Puc. 4. cﬁ'ﬁﬂ‘é‘;;_ﬁuﬂfﬁfﬁ f‘gqf'rﬁ_i""' HOCIE 4096 nponyckHofl cnocoGHOCTH.

PECRERE S R ST Ha stom rpgpoyaite NOCTPOHAH

CNeNHaALHYI0 CTPYEeHANpasIsi-

iy AamBy, NO3BOJHBUIYIO CO3/ATh CYMEHHOE KPHBOJHHeHHoe NOABOMS-

uee pycao. B kovue pamGul Ha Kpupoil BOrHYTOH cTOopoHe chenanH oTBep-

crie nam safopa poaw & npasobepesuniit  Boponpuemunk. Dbaarogaps

ITPHHATHIM MEpaM Ha KaHajgax ﬁl:ll'.‘Tl]{! BOCCTAHOBH.TH I'IP‘UEI';THT:'[E VYEJOHH
0,000083 smecto 0,00014 B saunennoM pycJe.

B murosoil naotune 66 npoaeros no 18 a 8 ceery., Hanop wa nopore
57 M, obmas aauna nhaothHel 1260 u, nepen KamanaMH HMEETCH pas/iedib-
Haf cTedka. Pacuernuit pacxoa naothum Q. = 36 Thc. M3[cex, nabaofen-

HEI MaKCHMAaAbHBI pacxod B sToM crBope Q = 30 Twic, M%/cex. BogosaGop
NPOM3BOANTCA B MeThipe KaHala Ha sesom Oepery H B TPH — Ha NpasBoM.
O6wmii pacxon nojasaemoil B kanaast poas Q, = 1022 wé/cex.

Tpernii npuMep nocAe0BaTeNLHOr0 [ABYXCTOpPOHHero Bojaosabopa —
MPOCKTHPVeMBI B HacTosuee BpeMa HHCTHTYTOM CpeaasranpoBoixiaonox
Taxuwaramckuii ruapoysen B HHKHEM Te4CHHH AM'I_.I’-IFHPI:H‘. 310 coopyre-
HHe (pHc. 5) npeavemartpueaer 3alfop BoAm B JaeBolepelXHLIH KaHad
nM. Jlenuna {Q=455..H“fr:e:c].Ilpanuﬁegenmuﬁ Kuiarerken (Q =400 m*/cex)
H yYepes naotHHy (Q=8400 m?/cex). CpeiHe-MHOroJeTHAR MYTHOCTH B Ka-
Hanax 255 ka/m?. Of6beMbp TBepAOTO CTOKA H OUHCTKH KAHAJ0B MOKasaHhl
B -Tabna. 1.

3umoit ycaoeuA Bojosafopa B KaHaabl YXYAUIAIOTCH H3-3a WYTOAeL0-
BHIX 3aTopos. B BereTaunoHHLA NEpHOL HET BO3MOMHOCTH NOAAEPHKHBATH
'HEOGXOAMMBIA FOPH3OHT BOALL B CTBOpax BOA03aGOPHBIX COOpPYHEHHHA.

[Mpn npuhaToil e cxeme npH MoGLIX PacXoaax BOAL B pexke coxpa-
HAKTCH A0CTaTOMHBIe TayOHuel ans somosabopa Ha oba Oepera wm obecne-
HHBAIOTCH YCNOBHA ANH 3AULHTH COOpYHeHH OT KPYNHWX HAHOCOB,

HMcenenosanna MOLE/H 5TOr0 BapHaHTa CFHAPOY3Ja NMPOH3BOAHJAHCL B
HuctutyTe Boanwx npobGaem u ruapotexunkn AH VaCCP s 1960 r.? non
pyvrkosoacteom H. H. Cyposoii.

! MMeetca B BHAY O4HH N3 BAPHAWTOB NPOCKTA,
* Hecaenosauua ApyrMx sapHanTon nponoamantcas. Pedioatezus,




JIHHEHOM YYacTKe pekd ¥ Mbica Taxuaraul No3BojAeT HMCMOJAL30OBATH BO3-
HUKLIYIO 3/leCk Mepej BOAONPHEMHHKAMH MONEPeuHy  IHPKYAAUHIO, HH-
TEHCHBHOCTh LHPKYAAUHH NOTOK2 O0YCJAOBAHBAETCHA CKOPOCTBLIO TeueHHH

Cxema nociaed0BaTeqibHOro JABYXCTOpPOHHero BoA03abopa Ha KpPHBO-
BOALI H KPHBH3HOH pycna.

& i) i \

L[ T Y

Puc. 5. Cxema ABYXCTOPOHHErD MOCACAOBATEALHOrO BoRo3adopa y smca Taxuaram:
{ = PECYAETOp; 2= A0TiiRe, J — wwe Taxparaim. ~

Jas coaganus HeoOGXOAHMMBIX TOPH3OHTOB MNpeAYCMATPHBAETCH IIHTO-
Baf MAOTHHA ¥ HHMHEro BOIONpHeMHHKA.

B peayabrarte npoBeieHHLIX HCCJEJ0BAHHH YCTAHOBJEHK:

1) onTHMAaALHOE pPAaCHOJOMKEHHe PEeryJasaTopoB ¢ HCNOAB3OBAHHEM H3-
JAYYHHLEL PEKH A48 CTPOMTENBCTBA LIHTOBON MAOTHHH (pHc. B);

TaGanua 1 |

! OfneM OYHCTEH |

Obfnem TeEpRO- MarucTpaskHOM |
M TKH t

ro CTOXa NoCTy- OoEew GHHCH ) RHY TPHXO37 i~

Kanan NAWNMX B CHC- CTBCHHON CeTH

TEMY HAHOCOH,

MJH, A MAH. A7 | % [ mam. M| w

Kuawerken |, 5,43 4,556 83 3,07 &l -
Mum. JleunuHa 3.11 2,29 79 1,62 71

2) BeaHuHHB pasMbiBa Meped PeryasaTopamMH;

3) XapakTep NMpoOTEKaHHA MOTOKAa H ABHXKeHHe NOHHBIX HAHOCOB, & TAK-
e HX pacnpeieseHHe MO CTBOPaM 7 CBASH ¢ H3MeHEHHEM MOJOMeHH:A
cTpyeHanpapaswiieil namisl, npuHaTOro B npoekte (Taba, 2). :

Jlna oGecneuenus nonepeuHoil perynsuun dopma conparaioued 4actH
MeXay KaHahnamp KBI3KeTKeH H MAOTHHOH H3MeHeHa Mo CPaBHEHHIO C npe-
AYCMOTPEHHON NPOEKTOM, YCTaHOBJGHA HaHMeHbLIAA AJHHA CTpyeHanpas-
Jsioied aaMGy.
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lesenue pacxolos BoaW
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9,6

14,60

5,35

86,0

1,28

1,281 7.5

0,39 | 6,5

1,28

;\‘

-,

-

Puc. 6, Bapnantul ROMNOHOBKH BXOAHOTD
YHACTKA BOJOMpHEMHHKA.

10,70

m.mJ 400

1,12 | 9,30

400 | 1,12

130 | 0,26 | 4,4

112 | 9,30




TaGauna 2-
H NOHHLIX HAHOCOB MO CTBOpaAM Yy3aa

Hanocu, w2 o Pacnpeacaenne nanocon, %
Bapuantw
KOMNOROBH
yaosae- e B HHKHHE | na xawaze | na xandae BXOZHOTD
nYWeHo HO e fued uM. Jleguna | Kuakerken | Y93acTKa
(puc. G)
340 177 52 87 dy 05 8,45
316 332 102 92,3 0,44 7.6 } 1
243 248,64 102 B3.5 7,25 0,25
243 232,32 95,5 94,0 0,90 9,1 2
316 114,80 36,2 94.5 0,80 4,68
304 328,0 108 96,4 0,603 3,06 } 3
316 257,0 81.4 94,5 0,80 3,90
280 244,43 87,2 94,4 0.60 5,00 4
304 250 95,4 96,6 0 66 2.58
27 202,71 93,1 A6, 6 0.30 d,00 } 5
280 238,20 85,0 96, 5 '-'.IJTE 2.48
282 308,28 108 98,5 070
267 328,07 112,3 98,3 0’80 0,81
195 209,52 107,0 48,7 0’51 0,50
| 304 283,95 93,2 98 .3 0.51 0,70
0,88
216 391,55 112, 4 99.0 0,545 0,471
403 191,35 47.5 97,4 0,94 0,56 1
730 534 73,0 98,0 0,955 1,05
730 544,25 74,5 98,0 0,92 0,96
682 716.8 105 98,7 0,596 0, 596
(365 60,91 116,7 99,2 0,47 0,36
66,9 31,7 15,7 83,8 6,2 9.9
96,11 31,21 42,7 68,0 7,46 31,6
82,1 60,32 73,6 95 1,80 24.9
79,0 95,01 112 89.5 0,75 9 2
| 72,9 72,11 99 B4 2 1,00 14°9 0
364 340,59 93,5 06,4 0,8 2,80
[ 328 411,16 112,5 98,4 0.870 0,73
439 493,51 111,2 98,5 0,8 0, 725)

ITH MEepPONnpHATHA 3HAUYHTENLHO YMEHBIUMAH MONajaHHe HaHOCOB B pe-
ryasTopH, ocofenno B Kanan Kuarerken (puc. 6).

Mu M3yuanm TakkKe paanyc HarubGa pycia mnepel BOAONPHEMHHKAME
ANS yCTaHOBJAeHHA CBA3H Memay ¢opmofi H3ruba NOTOKa M ruapasjiHge-
CKHMH 2JeMeHTaMH pycaa (rayOHHa NoTOKa, YKAOHH, Packoan BOAB H
ckopocTs Tevennsn). B Ta6n. 3 npusefienst sMmHpHueckue (GOPMyAL STOM
CBSI3H, BbIBeJleHHble PALOM aABTOPOB, H JaHHbLE, MOJYYEHHLIE HAMH Ha MoO-
aean. Ha kpuBOJHHERHEIX YYacTKaX PEK B JaBHCHMOCTH OT palHyca KpH-
BH3HL MPOHCXOAHT MeépepacnpelefeHHe cCKopocTeil; MOABAAIOTCA 30HH nO-
BHIICHHEIX CKOpOCTeil, rie pasMbiBaeTcAd AHO, H 30HB MOHHMERHHEIX CKO-
pocTedl, rAe OTJaraeTcs MatepHan, TPaHCMOPTHPYEMBH TMOTOKOM,

[MonepeuHoe TeueHde BLI3EIBAET NMepeMellleHHe HAHOCOB B TIONEPERHOM
K OCHOBHOMY MOTOKY HANpaBJeHHH, YTO HMeeT CyHIeCTBEHHOe 3HavYeHHe AaA
dopuupoBanns pycaa [11]. Onpenenesnbiii, ONTHMaAbHEN pag#yc KPHBH3-
Wbl AacT HanboJBIIYIO YCTORMHBOCTE COOPYHEHHH, 4 WMeHHO: ofecneyeHHe
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NoJa4yH BOALI B KaHadbl, YMEHbIUCHHE 34COPEHHA HX HAHOCAMH, YAJHHEHHe
Cpoka caymOul THApoOy3Jia NPH NePHOLHYECKOM CMLIBE OT/IOMEHHH B Bepx-
HeM Ghede, npenoxpaHenHne BOA03aGopHOro ¥3na or ofXofa pexkod H3-3a
pasmuBa Geperos Bhille TTIOTHHEL ;2

Takum oGpasom, HanGofee GaaronpuATHHE Pe3yAbLTATH MOMAYHAKTCA
MPH HCNOJAL3OBAHHH CXEMbl JIBYXCTOPDOHHEro MOCAedOBATENbLHOr0 BOAO3A-
Gopa ¢ 3apery/HpOBaHHBIM PYCJAOM HA MOAXOAE K BOAONPHEMHHKAaM.

Tabanua 3

Paguycw naruba pycaa gae Taxwaramckoro regpoysna opH pasiHYHbIX
pacxofax BoAM B pexe®

PacgeTHoe IHAYEHHE PAAHYCa
PacqgeTHas 3aBHCH- ___"“f'ﬁ“
Amtop ik —
Q=1500 | Q=6000| Q=08400
M3 cex Mifcex | MY fcek
A, A. Munoawu | r> 2,23 B 1284 1900 1900
Proaeit r=40¥w 1360 2100 208
100 ¥ 2600 2 2600
H. B. Pasun r= :._: 9 600
0,004 . | 1290 2580
H. H. Makkaseen] r = 7 £ Q) | 2 260
| ] E
kY BH: 49 39 11
Jlnunbos R = b
C. T. Aatyuni | ry, > 7,58, ra > 48 43002300 |6370; 344111 63703400
H. A Pwammusin | R — V &y — 1360 1360 1360
o v, Y w(z—H)
0. M. Hypuy- | ry = 25; ry=2,8B 1150;1725 | 1700:255011700; 2550
XaMenon

* Coepenns 3auMmcroosanw w3 pafor C, T. Aarymwna [1] # H. A. Pwa-
unusna [10].
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B. E. MHJABKHC, M. C. CAATOB

PAOLHALHOHHBIA BAJIAHC
KATTAKYPTAHCKOro BOAOXPAHHJIHILA

B 1957—1859 rr. oraea rugponorss Huetutyra BOARBIX npoGjaeM H
ruapotexunkn AH V3CCP npoBoaun akTHHOMeTpiueckHe HalJiofneHus B
paiione KaTrakypraHckoro BOJOXPaHHJIHINE, LENbI0 KOTOPHX OBLIO mOay-
yeHHE KOAHUECTBCHHBMX JAHHHX MO0 NPpHXOAY Tellia Ha BOAHYID MOBEPXHOCTD
BONOXPAaHHAHLILD.

TakHe Aadible HEOOXOOHMB KaK MPH pacueTax TEeMNEepaTypu BOAH
BOJOEMOB, TaK W NMpPH pacueTax HCnapeHHs MeTogom Tensosoro Gamanca.
Kpome Toro, Bonpoc o Beaduiiic palHauHOHHOro OajaHca BOJOEMA HMEeT
H CAMOCTOATEJNLHOE SHAYEHHE, MOCKOABKY maA ycaobuit Cpepnedt Aswn on
NOYTH HEe H3IYHEeH.

Kax H3BecTHO, YpABHEHHe paiHAaUHOHHOTO fanaHca 3anHCHIBAETCHA B
BH/E

B:S:+H+EI—RE_HI_'E:;=BH+BIF [I}

rae B — paaHauHoHHHA GajaHC AeATenbHOR NOBEPXHOCTH,
5" — npsMas CONHEuHAR PAJHALHA HA TOPHAOHTANBHYI NOBEPXHOCTE;
L) — pacceannas paguaumd;
E, — n3aydenne armocqeps;
R, — OTpaxeHHas KOPOTKOBOJHOBAS DPajHalHA;
R, — oTpayeHHas AIHHHOBOJHOBAH pagHAIHA;
E,— Haayuenne peateqbLHOH NOBEPXHOCTH;
B, — 6anasc KOPOTKOBOJHOBOM paaHAIHH;
B, — Gananc AAHHHOBOJIHOBOH pajHALHH.

[Mpruem
B, =8 +D—R.=(8+D)(l—A); (2)
anecs A, — ajasbeno aeaTeaAbHON NOBEPXHOCTH AAA KODPOTKHX BOJH;
SN B -
« =3 1D (3)
B,=E,— E,—R,. (4)

B neprog paGore SKCNAHUHH MOTOK MpAMO COVIHEYHOR pagnandu S
H3MEPAMH TepMosneKTpHueckHM axkTHHOMerpoM CaBHHOBA — SIHHIIEBCKOTO,
noakawouennbM K ranssainomerpy ICA-1. K stoMmy Xe ranbBaHOMeTpY 4e-
pes nepexawyarenb Obld NPHCOEAHHEH MHPAHOMETP HHHINEBCKOro, ABAI0-
MMiics B HaCTOAllee BpeMs OCHOBHHIM MPHOOPOM AR H3IMEpeHHs NOTOKOB
paccesunoit ) w cymmapuoit 8'+D pagnausn. O6a npuGopa yCTaHOBHIH

-89




Hd OTEPHTOH RJoliajke Ha lomHoM (Gepery mogoxpanvanma (ewcora 0,5 »
Hajl NOBEPXHOCThIO noussl). MaMeperns npoaoaxand ¢ Bocxoga M Jo 3a-
X0Aaa coJHLA, NPHYEM YTPOM H BEYEpPOM OTUYETH JeJalHCh KaxHe noaya-
ca, JHeM — uepes xamanifl yac."

OTpamennyio HCEWKEBWIHUB}'IU PajiHAUHID H3MEPAAH aableJoMeTpoM
MOXOAHBIM CHCTEMbl JHHIIEBCKOrO, a pajHalHOHHEIH GajaHc — TepMoJeK-
TpHuYeCKHM GanaHcoMepoM, paspaborannsiv B. A, Adisenwrarom (mo tuny
Ganancomepa Jlotepureiina — Cxropuosa [2]). O6a npuGopa Haxomuanch
Ha NJOTY B OTEPLITOH YaCTH BOAOXpauuaniia, CneuHaabHoll crpenoll Mom-
HO OblJI0 BIHOCHTH NPHGOPH 3a npemenst naota. HaGmonenus no anwGeno-
METPY 3aKaHUYHBAJHCL ¢ 3aXOJOM coJHLA, a mo HanaHCOMEpY NpOAOJMHKa-«
JHCh KPYrabe cyTKH. J(QQEKTHBHYID palHalH0 H3-334 OTCYTCTBHA mpuGopa
He H3MEePHIH,

Ocpennennsie pesyastaTel Habalonennii (xat/cu® « Mux) pasuaunolHoro
ﬁa.rs.:;mca, CYyMMApHOH, PAacCesHHOA M OTPaXEHHOH pajiHauHH AJ8 ACHHX
OHEH HIONA NPeCTABACHB HHME,

Hae S'4-D D b R
5 0,03 0,02 —0,08 0,01
7 0,52 0,11 0,34 0,07
9 1,04 0,15 0,83 0,07
1 1133 0.16 1,13 008
12 1,38 017 1,16 0,09
13 1,33 0, 16 1,12 0,10
15 1,04 0,16 0,80 010
17 0,52 012 0,83 0,10
19 0,04 0,02 —0.06 0,02
2] 14 T A e
23 s S
| ik B [
3 _— - -0, 10 e
5 - —— —0.08 —

Ilo 3THM JauHBIM NOCTPOHAH rpadHKH CpPefHEero CyTOYHOrO Xona
3JeMEHTOB, HAd KOTOPHIX NOJYJAEHHBIE 3HAYEHHH CYyMMapHofl paaHauHHE
nocrarator 1,38  Kaa/cM®-Mud, 3HAYCHHA pagMauUHOHHOTO Oaaanca —
1,16 xaa/cm® - mun (puc. 1).

Paccesannaa pajmauHa B tewenuwe aua (7—I17 vac.) MeHAeTcH He3Ha-
yureasio — ot 0,11 go 0,17 xaafem® - mun. HdHeBuoilt xom paccesHuoil pa-
AHALIHH aHaJOTHYCH XOo0Y E}'MHEPHGIHI paiHallHH, OOHAKO AAA l}TpﬂH{E}lH(}ﬁ
PaJlHaAUHH OTMEYMEHA HeboabWad ACHMMETDHR, NMOCAENOAYIAEHHBE 3HaYEeHHHA
paaHauuy GoJiblile COOTBETCTBYIOWMX AONOJYIEHHBIX,

Conocrapiende paaHauHoHnoro GalaHca NMOBEPXHOCTH CYIUH ¢ paaHa-
LHOHHEIM GanancoM BOAR NMOKa3kBaeT, Y4TO NOCJeNHHH B TeueHHe AHA
boabLe. THH, MOAYyAeHHHME 3HAYEHHA palHaluHOHHOMD OanaHca NOBEPXHOCTH
CYIIH B pafioHe BONOXpaHHAHWA AOCTHrawT Toabko 0,90 xaafcm? - sun.

CyToYyHBlE CYMMBI Tenda M0 OTAeNbHLIM COCTABASIIOIMM pagHalHOH-
HOro OanaHca' (kaalem®), BEIUHCIEHHEIE TPAHYECKH NO OCPeHEeHHBIM AaH-
HbiM 334 HCHBIE JHH HIONA, NMPpHBedEHEl HHXE.

5+ D D R B
709 108 61 4493

B nepecyeTe HA MECHLL MHMEeeM CAeaVHLIHe CYMMBl pPaJdHALHHI 1O CYM-
sapHoi 22,0, paccesnsod 3,3, oTpaxennodi 1,9 H no paasauMonHoMmy Oa-
naucy 15,3 kxaafocm®,

Otaaya Tenaa H3AVYEHHEM ¢ BOAHOH NOBEPXHOCTH B TeYEHHE HOYE
cocTaBuaa 59 xaafom®.
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Hutepecno conocTaBHTs MOJAY4YeHHHE BEAHYHHH CO 3HAYCHWEM paaua-
MHOHHOro GaAaHca W ero COCTaBAAIOUIMX, PACCHHTAHHLIX MO JaHHBIM METeo-
poJordueckux Habmogenuf. B STHX pacueTax HCNoAbL30BANH  METOLHKY,
npennomennyio M. H. Byauko, T. I'. Bepasna n JI. H. 3yGenok [1].

o

Cyrtouunit X0 COCTABARIINMY PATHANHOHHOrO GaAaHca:

| = cymstapHas paannss; 1 — pagsannonidt  Gaxaue; J —paccesHRId pIEVI-
i o — OTPRMENHNT  POINALNA,

CymMmaphylo paauanuwio paccuntaad no gopmyne Casunosa — Orer-

peMa:

(S + D)= (S + D) [I — (1 — R) n]; (5)

afecs (8" + D), — cymmapHas paimauis npi ACHCTBHTEALHBIX YCAOBHAX

00aauMHOCTH;

(8" 4 D), — cymmapHas paauanus nps GesoGaauxom Hele;

n — cpefusasa oOJAYHOCTL B JAOAHX CAHHHILLL

b — kospdHUMeHT, NOKA3WBAWOUINHA, KAKAT J0AA CONHEHHON
pafHallHH OCTHraeT 3eMHON NMOBEPXHOCTH NPH NOJHOA
06aa9HOCTH.

B miofe cpeauss MecsuHas BEAHUHHA BO3MOMHOM paauauusu (S'+-D),
naa mmpoTh Karrakyprasa pasHa 23,2 kxaa/ca’,

Mpu kospdunpente £ =033 u n=0,15 cymmapran paluanus no
dopmyae (5) — 20,9 wraa/em®.

lMoraomennyio paguanuio paccuutaad no dopmyae (2), npu sToM
anbGeno npuuaau pasimy 0,06. B Takux ycaoBuax MOrJONIEHHAR pajuHa-
nus coctapaner 19.6 wxad/cm®, a orpamennag—20,9—19,6=1,3 xxae/cu®.

Beauuuny shMEKTHBHOrO H3JAyYeHHA yCTaHoBHAH no dopumyae
M. E. Bepaguaa:

J=1I,(1 —cn*) +45c8% (B —8), (6)

rae I,— sdexTurioe paayuenne npu Gesobaavnom uebe;
¢ — kosthduuHenT, XapakTepusyomni pangune obaauHoCTH Ha 3~

(heKTHBHOE H3JNYHUEHHE;
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S — KosdduuuenT, XapakTepHsyiolUHA OTIHYHE H3AYHEHHS eCTECTBEH-
HEIX NOBEPXHOCTEH OT H3JAYHEHHA MepHOro Tens,
s — nocrogunas Credana — Boasumaua,
8 — remnepatypa BO3NYXa;
H_ — Temneparypa JeATebHOA NOBEPXHOCTH.
Dr1a BeAHYHHA oOKasadack paBHoil 4,3 Kxaa/cm® - mecay.
SdexTHanoe  Haayuenne npn  GesoGaaunom  Hefe COCTaBJseD
56 kxaafcm?. PanmauuoHHeil GanaHC BHUHCJAHAM Kak pasHocTh MOIJO-
ueHHoft paananud B 3QdexTnBoro naaywenusn. laa mioas paaHalHOHHBIH
Ganauc pasen 153 xxaafem?, npu GesoGnaunom Hebe — 16,2 xxaa/cm?.
CpasunBas HabaloJeHHble H PacCUHTaHHLE BeAHUHHBI BO3MOXKHOH pa-
AHALHY, BHIKM, YTO H3MEPEHHBIe 3HAUEHHA CYMMAapHON pajHalnd u paada-
uHOHHOro GanaHca MeHblle pacCHHTaHHLIX no metoay [1] ma 5—10%; H3-
HEFE;%HE Be/IHYHHA OTpaeHHON panmaumn Goabume paccYNTaHHOR nMOUTH
Ha 25%.

[Tpn pacuere panHaumonuHoro GasaHca BOLOEMOB BOIHHKAET BOMpOC O
BeJHYHAE COAHEUHON painauny, OTpaienHol oT NOBEPXHOCTH BOIEI,

B xanMaTtoforiHyeckHx pacderax oObYHO noAL3VIOTCA alb0ejl0, noJay4eH-
HEIMH ANH raagkofl BOJAHON NOBEPXHOCTH ¢ noMombio Gopuyam @pe-
nens [3:

izl gin2 (f — r) g2 (i — r) i
"E'_T[ sin® (i =+ r) iy igii+n |° ()
aneck {— yroa najeHHs pajHaiHH;
r— yroJd MnpesoMAeHHA.

¥ram najeHns W npenoMmaeHus, Bxoasmue B dopmyay  (5), caasansl
MEMAY COGON MIBECTHHIM JAKOHOM CHHYCOB:

sini T {E}

sin r .

rAE 1 — [0oKasaTeas NPeaoMAEHHA cpeaw (nas soaw n = 1,33).
Pesyabrathl pacueroB anbbeno BoaHolt nosepxnoctd no dopmyne (7)
NpHBEAEHE HHIKE,

Vzoa nadenus, Aastiedo, Vioa nadewus, Aasledo,
zpadyce % zpadyes %
i 2.1 46 3.0
3 2.1 49 3.4
f 2.1 6i) 8,2
9 2,1 63 T2 5
20 2,1 66 9.6
23 2.1 i 12,4
26 2.2 80 35,0
24 2.9 83 47 .6
40 2.5 86 5,0
43 2.7 #9 89,6

B peaibHslX YCJOBHAX 3ePKaJbHO-IM1afKad MOBEPXHOCTh BOAKW OhBaeT
o"9eHb peiko; Goabumell YacThio Ha Heill HaGmoaaetcs BohHeHHe. Pacuetn
H. E. Tep-Mapkapsanua [4], Bunoanennsie HM 408 YCJAOBHA MOp#H, MOKasbi«
BAIOT, YTO MPpH BOJHAaX BeJHYHHA annbeno MOpHs MOMET 3HAYHTENBHO H3Me-
HATLCA: NpPH  VBEAHMEHHH BOJHEHHA paaMaunsd, OTpamKeHHas OT BOAH,
YMeHBIIAETCA NPH HH3KOM coaHue (#=10%) u yBeaHuHBaeTcsi ¢ pOCTOM

BHICOTH COJHLA.
Hamu HaGaioleHHs [al0T HECKOAbKO HHylo xaptusy (tabanua).
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B KauecTBe napaMerpa BOJAHEHHS MB! HCNOJNBL30OBAJH CKOPOCTbH BETPA.

M3 Tabanns BHAHO, 4TO APH MaJkX BHICOTAaX COMHLIA BONHEHHE, KaK H
B TEOpeTHYeCKHX pacuerax, YMeHbinaeT anbOeNo BOLHOH MOBEPXHOCTH, [pn
hgy=10° anpGeno BOAHON TMOBEpPXHOCTH NPH CKOpocTH Betpa 7 M/cex co-

craaser 18% no cpasHennio ¢ 45% Bo BpeMa wWTHAA, EcaH BHICOTH CONHIA
‘pasun 30 u 50°, annfeno BOAHON NOBEPXHOCTH HECKONBKO VBEAHUHBAETCH
MpH CKOpOCTH BeTpa mopsika 2 s/cex. Tlo-BHAMMOMY, B TAKOM Cciyuae B
pojlOEME CO3NAIOTCH ONTHMAJbHBIE YCJAOBHA AAS OTPayKeHHsi pajHaillid BOA- |
ol nosepxuocreio. Ilpn ho=T70° pasnuua B anbefo OueHb Mand, ONHA- i

KO TeHACHUHA K YMEeHbLIeHHI0 aabbelo ¢ BOAHEHHEM BCe e HMEeeTCs. E
y

AanGeno soiHofl NOBEPXHOCTH ANM CYMMapHOR PAafHAIHK
npH BONHEHHH

HOMl HM3MeHUMBOCTLIO anbfedo BOJAHHX NOBEpXHOCTell Ana paccesiHHOl pa-
JAHAIHH.

AauGeo BOAHOI NMOBEPXHOCTH 3@BHCHT OT BHICOTH coAHua. Tak, BO
BpeMs IWITHAS aib0ef0 BOAHON NOBEPXHOCTH TPH MaALIX BHCOTAX COJAHIA

Brcora coanua (ke
CHOpPOCTE - he) \
BSTRA; M/Io0k 10 30 50 70
7 0,18 0,00 0,05 0,05 E
f 0,22 0,12 0,06 0,05 i
5 0,26 0.14 0,07 0,06 |
4 0,30 0,16 0,08 0,06 ;
3 0,34 0,18 0,09 0,06 i
2 0,38 0'19 0,10 0,07 i
] 0,42 014 0,08 008 i
0 0,45 0,10 0, 06 0.08 r
ConocTasjieHie peayJbTaToB MOKa3bBAET, YTO BbIYHCAEHHEIE 3HAYCHHA
anslelo OKAILBAIOTCA CHCTEMATHYECKH 3AHHMKEHHHIMH 10 CPaBHEHHIO C
naGmonenasMy. ogo6Horo poga pacxomienue OOGDACHAETCH 3HAYHTEAbL- i
i

coctapnsner 45% no cpasuennio ¢ 8% npn ho= T,

Murepecio CONOCTABHTE BEJAHWHHY anbbefo, NOAy4eHHYH B UEHTRE
BOAOXPaHHAHILLIA CO 3HaueHHeM B NPHOPEKHOM paioHe BoLOeMa H HA Mmo4-
Be (Ha ABYX yyacTKax ¢ Baamuoctoio 60 u 4%).

Bee aHauends jaHe 444 uernuHoro noayansa. Kak euauwm, anbGeno,
W3MepeHHWE B OTKpHTOll wactH Bogoxpanmuamma (8,0%) u y Gepera
(14,7%), OTAHYAIOTCA APYr OT ApYra, Tak Kak y Gepera Ha OTpamaTelb-
HYI0 CNocoGHOCTE BOAR, NO-BHAHMOMY, BAHSEeT AHO H GOAbillad MYTHOCTE.
Anp6eno rpyHTa, O0MABHO HachuieHHoro eaaroi (17,6%), nourn Basoe
MeHLlIle ankbeao cyxoro ydactka (33,0%) » npuGmikaerca K aanGefio
BOAL! B MpHOpe#HOM paHoHe,
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B. E. MHJIBKHC, JI. . MOTHALHHKOB

BEMTHYHHA HCNAPEHHA C NOBEPXHOCTH I'PYHTA,
OBHAXEHHOA B NEPHOA CPABOTKH BOLOXPAHHJIIHIA

Ina H3yueHHA H YTOYHEHHR pacyeTa HCOApeHHA ¢ BOAHON NOBEPXHO-
cti B ycnouax Cpeameit AsHu oraea ruppoiords  HMucraTyTa  BogHbix
npoGnem u ruaporexHdkd AH ¥YaCCP opraumaosaa B 1957—1959 rr. cne-

HHAAbHLIE HCCJAEN0BAHKMA Ha KaTrakypraHckoM BOAOXpaHHAHILE, pacmono-
wenHom 8 6 xm or Karragypraua [4],

Puc. 1. CxematHuecknit mnaad Karrakypranckoro

BOAO-
EpauMABLuIE ¢ VKAJAHHEN Npeielos H3IweHeHHa MAoiaaH

sepxaza npu cpaborxe:
I — arengaaun wanis) 2 — Aogecsquiai kamas,

EEHJ[FIH.EIH HD.lﬂ}’.EI.EPHI-IHEH}[I.LHI MNJOTHHE HAXOOHTCA B EEHE[]H!}FI YaCcTH
popoxpanuaniia. Omublfi v woro-sananwelii Gepera ero CHALHO H3pe3akbl
MHOMOUHCIACHHRMHE 33JHBAMH. EﬂAﬂIpEHHﬂHﬂlE HANOAHACTCH OCEHLIDO H 3H-
Mo, Becuofl u Jetom, Koraa Aas OpouweHHA HHMHeH yacT 3epasinaHcKol
AOJHHE B peKe He XBaTaer BO/AB, ee GepyT H3 BOAOXPaHHJIHILA,

pesyasTaTe cpafotrkn Karrakyprauckoro BoooxpaHHAHma oObIuHO
B Mae-ceHTs0pe H3-NOA BOAR OCBOGOMKAaercHd OGIIHpHaA naowais (pHC. 1),
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Tak, B 1959 r. ona cocraBuaa 54,7 KM? MpH HavaabHON MAOUlaAM 3epKand
61,5 km?

Beanunay HCnapeHHsa ¢ OOHAMeHHON NOBEPXHOCTH H3MepAaH, 4TOGH
BLIABHTHL €€ Aol B BogHoM Gaaawce. [lo cux nmop 5Ta BeAHYHHA He YYHTHI-
Bafack, XOTA 3acAyHHBaeT GOJLIIOre BHHMAHHA.

Ilas onpemenenns BedWYHHH WCnapuBuiedicAd BAAarH € MNOBEPXHOCTH

YHTA Mbl HCTOAL30BAAH HCMAPHTENH MAA0I MOJAEAH ¢ naowanbo 78,5 cu?.
;Emmﬂ nouBeHHBl Henaputeas [6] npeacrasaner cofoil  UHANHAPHYECKHIT
COCYA €O CHEMHBIMH KPLIIUKAMH, KOTOpwil BCTaBAseTcA Bo BTopofl cocyl
‘co cnaomHbM aHoM. JInamerp u Buicota nepsoro cocyna 10 em. Hapymuni
coCyY/l 3aKankBaaH No Kpads B NOYBY HA Beck MNepHoil HaGawoaeHH#.
Buyrpenuuil cocyn ¢ MOHOMHTOM MEPHOAHYMECKH BIBCUWHBANH,

HEHEIPHIEJIII VCTaHABAHBAAH B IABYX MOBTODHOCTHX Ha CKJAOHax CeBe-
pﬂ-aﬂ.nﬂﬂlt{}ﬁ H H}fﬂvBiinﬂﬂHl}I—I GFIIEHT-EII.I,HIT. ;I,!IIEM HEpE3 Kaxiabkic ABa 4Hdcd
B HCTIAPHTENH NOMEILANH CBeXHe MOHOANTH. B HOYHBIE Yach MOHOJHTH
B HCOAPHTEAHX He 3aMEeHHJIH. GEHDHFEHEHHH INA CONOCTABJEHHA BLHICTAB-
AHAAH HCMADHTENH, MOHOJHTH B KOTOPBX HAXOAHAHCH B TeYeHHE CYTOK.
HoBple cTBOpH OTKpHBanAH © 0cBOGOMKAEHHEM CKJAOHOB H3-nof Boael. Ha-
PALY ¢ H3MEpeHHeM HCMAapeHHA ¢ MOBEPXHOCTH NOYBW ONpeleSAaAH TeMne-
pPaTypy M BJAMKHOCTE BO3AYXa, TEMNEpPaTypy NOUBH HA MOBEPXHOCTH M Ha
rayGunax 5, 10, 15 u 20 cu, BaamuocThy nouss ao rayGuust 100 oM, cym-
MAPHYIO H PacCefAHHY0 palHaunio, anabbejo NOACTHAAWIEH NOBEPXHOCTH W
paaHauHoOHHLIH OaaaHc.

Ian pacdera KoaMdecTBa MCMapHBIUEHCH BJAAr# CO BCEeH MOBEPXHOCTH
O0HAMEHHON NMouBE NaHHBIC H3IMEpPEHHA HCMapeHHa HA Bcex CTBOpax OB -
cpefgensl B Tabn., | Takum ofpasoMm, uralbl MOMHO OBIO NpOCAENHTE 23
HAMCHCHHEM HCMAapeHHa ¢ MOBEPXHOCTH KamIoro HCCAeIyeMmMoro y4acTia
B 3ABHCHMOCTH OT BpeMeHH OcCBODOAXIeHHA ero H3-mon Boaw. [lata name-
peHHN HCNapeHHs NoKasaHa B ckobKax. B TaGanue OTMeMeHBM TOABLKO Ha-
YaM0 W KOHell MecAla W OoTAenbHble fekaanl. [Mo janHmM TaGauus nocTt-
POHAH TpadHKH 3aBHCHMOCTH CYTOUHON BeJHYHHB HCOApeHHs ¢ NOBepXHO-
CTH MOYBE OT BpeMeHH oCBOGOAAeHHA MOMBH H3-nol Boaw (puc. 2). [lpu
3TOM BHIGOPKY MO MecAuaMm MpoBeaH Tak, 4Tofnl TOUKH, XapaKkTepH3YIOUIHe
HCNapeHHe ¢ YYacTKOB B OJHOM MeCslle, HAXOAWAHCE HA OAHOM TpagHKe.

Ilna npumepa pacesmorpum 23-fi flens oCBOOOMACHHS YUYACTKOB H3-1n0M
Bofpl (TaGa. 1). Cyrounkie BeHuHHE Henapenus 5.2 w 5,8 mm Ha neproM
eropoM creopax (no usmepenusam 1. VI n 12, VI) mu oTHecan K puec. 2a,
CYTOUHYIO BEAHUHHY Wcnapenws 7.5 wmm ua tperbem crsope (16. VII)
K puc. 26, caeaywoumne nath sennuny 6,4; 58: 83: 9.3; 7.0 Ms — K puc 28
H nocaennne ase — 7,0 n 7,7 mm (1, IX u 6. IX)— Kk puc. 2&

Ha rpadmukax 3aBHCHMOCTH CYTOMHOH BeNHYHHBEI WCHAPeHHA OT Bpe-
MeHH OCBOGOMIeHHS NOBePXHOCTH MNOMBH H3-MOA BoAk (pHC. 2) MOMKHO
BLUICJHYL TPH y4acTka. Aad nmepBoro yuacTka Xapaktepen OOAbUIOR pas-
Gpoc TOYEK, YTO FOBOPHT 06 OTCYTCTBHH 3AeCh 3aBHCHMOCTH HCNAapeHus oT
AHA ocrobBOMIEHHA, HTDPﬂﬁ—PEEHI-IM MAgCHHEM BCAHYHHL HCMApeHHHA B
3ABHCHMOCTH OT [AHA OCBOGOKIEHHSA, TPeTHH — NJAaBHLIM  YMeHbIDeHHeM
BEARYHHR HCMapeHH#. Taxof XapakTep CBA3H MOKaibiBaeT, WTO B npouecce
NpochiXauusn o0HaKeHHON NOYBL MOXHO BHIIEAHTL TPH CTaAHM,

Ha nepeoft craamH BCA MNOBEPXHOCTE MOYBbL  YBJAAMHEHa BOAOH;
HCMAPEHHE 33BHCHT HEMOCPEACTBCHHO OT MeTeopoJorHyeckHx ycnaosuii. B
Hawesm cayyae sta CTaaua npogoamaerca or 11 no 18 nuefl; na pHcynkax
OHA COOTBETCTBYET NEpPBOMY Y4acTKy. Tak Kak Ha MCMapeH#de ¢ BOAHOW no-
BEPXHOCTH BJAHSIOT METEOPOJIOFHYECKHE YCJAOBHS, MeXy BeNHYHHAMH He-

napeHHs ¢ NOBEPXHOCTH NOYBHI ¥ BOANOM NMOBEPXHOCTH HabaAlOAaeTCH XOpo-
[an cBA3L (puc. 3).
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Ha sropofi cTafMH Ha NOBEPXHOCTH BHICHIXAIOMIER NOYAN NOABAAIOTCA
Nnogcoxillie YYacTKH, KOJHYECTBO H PA3MEp KOTOpPHIX BCe BpeMH YBeJHYH-
patotcd, Menapenne B STHX YCAOBHAX HeNpepuBHO 3aMelTAeYcs, W erp sa-
BHCHMOCTL OT METEOpOJIOTHYeCKHX yoaoeuil ocaalaserca. B Hamem cayuae
BTOpas cTajHa npojoaxaerca or 12—19 go 32—44 naneit, Fla pucynkax
OHa COOTBETCTBYeT BTOPOMY YHYACTKY; Ha Tperbell CTalHH BCA MOBEPXHOCTH
MOYBH NOKPHITA noacoxwmedl xopoukoii, Menapenue B TakoM chayyae CHABHO
saMenadeTcd M IIOYTH He 3aBHCHT OT METeOpoJIOTHYeCKHX yciaoeH#l, Ita
cragns Guna npocaexena Ao 115-ro ans.

Hepocratounoe kKoandecTBo AaHHEX HaGaojeHHil B HIOHE He M03BO-
JHA HAM BEHAOSIHTL HAa ]]HE. Eﬂ TPH YHacTEa, OIHAKO ONHCAHNAR BRILIOC
cxema, MO-BHAHMMOMY, NMPHMEHHMa H [AJ8 S3TOro Mecsila.

C nomouelo rpadmKOB ML ONpeieJHAH BeJHYHHBI HCNapeHHa ¢ No-
BEPXHOCTH NMOMBRI HA KamOulil geHb ocBOOOMAEHHA ee HA-TIOA BOJH.

OanoBpeMenHo AR Kaxaoro Af ObIH NOACYHTAHR MJOMAAH OoOHa-
HMeHHBIX yuacTkos, CyMmapHble BeJHYHHB HCMApeHHs ¢ KamkI0To y4acTKa
34 Ce3oH npHBefiensr B TaGa. 2. YuacTkd, ocBOGOMAEHHBIe H3-NOA BOMIK
-Ha nepuon ¢ 23 no 30 man, OLJH BOOCJASACTBHH YACTHYHO MOKPLITH BOAOH,
MOSTOMY B TalsHlle Ha KaMAVi0o YKA3aHHYIO MaTy 3allHCAHO JBe MJIONLAAH
H aHB OTASJLHO BEJHUYMHE HCNAPEHHS,

Ecan conocTapuTh BeAHUHHR HCNApeHHa ¢ VYACTKOB, OCBOGOMAEHHBIX
H3-M0J BOJALI B MepBRIX YHCAAX HIOHS, HIOAA, aBrycra H ceHtabpa (taba. 3),
TO Npexie BCero MOMHO OTMeTHTH OblcTpoe yGhBaHHe BeJHYHHH HCnape-
HHA ¢ NOBEpPXHOCTH o6GHaeHHON moyBw B TeyeHHe ce3zoHa, Hanpumep,
ecaH B HMioHe yvactok wcnmapsa 209,0 mam Baar#, TO B CeHTAGpe — BCEro
49.6 mm.

B moMedT OcBOBOMKACHHA YYacTKOB H3-Noj BOABI OHH MOTYT HCHapaTh
H HECKOAbLKO Ooawlue, 4eM BO/HAS NMOBEpPXHOCTD.

CymMmapnble BeaHuHHm Wcnapenus (Toic. #3) co Beeft olHameHHOR
MioManH, NOJACYNTAHHBE A Mafd — OKTAGPH, NpHBEJEHL HHIKE.

vV 277
VI 861
Vil B757 Doy 28217
fowsa ) VIII 7687 Boda v
IX 6016 X gy 41076
X 2689
.Evrx 21587
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W3 nonyyeHHEIX [aHHBIX BHIHO, WTO BEAHYHHA HCMApeHHs ¢ MOBEpX-
HOCTH NOYBL,, OGHAMEHHOH B nepHoa cpaGOTKH BOJOXPAaHHAHILA, COCTaB-
JifieT TPHMEPHO MOJIOBHHY TOi BJAATH, KOTOPYIO Tepsder BOLOEM C BOAHOH
MOBEepXHOCTH B TEHUEHHE roaa.

KagkoBa e TOMHOCTH ONpeAefcHHA HCMapeHHS C MOMOMMBI Maabix
NOYMBEHHBIX HCnapuTenaen?

ConoctaBiedHe ManuXx  NOYBEHHHEIX HCNapHTedel ¢ MCMapHTeJsAMH
I'TH-500 npu wuccaepopanusx Ha Banpae (1949) u B KamerHOR cTenH
(1950 r.) noxazano [5], 4T0 BeNHYHHA HCOAPEHHA MO MAaNHM MOYBEHHBIM
HCMapHTeNAM MOJYYAETCA HECKONBLKO saBhilleHHOW. OnHako no JaHHBIM
A. C. Kontopuirkopa, pesyibTaThl H3MEpeHHs He 3aBHCAT OT YACTOTH CMEH
MOHOJNHTOB B npeneaax 2—24 uac. [7].

HHT.T.IH JaHHBIE NMOKAa3LIBAKOT, UTO CYTOYHaH BeJHYHHA HCIIapeHHH no
WenapuTealo, rac ofpasell He MEHsACH B TeHEHHe CYTOK, npHMepHo Ha 18%
GoJiblUe CYTOUHOH BeJHUHHE HCMAPEHHS MO HCNAPHTEN, B KOTOPOM KakK-
Ael¢ JIBA Yaca YCTAHABAHBAKTCH CBOARHe MOHOJHTH.

Cuena smonocauma  Cuena mowoauma™  [lpessuienue

odun paz 8 cymen  kadedse dsa waca My %
16,6 14 2.6 18,6
14,2 12 22 18,3
11,9 10 1,9 19,0
9,5 8 15 18,7
7,0 1548 1,0 16,7
&7 | 4 07 175

Jl7a YCTAHOBJAEHHA TOYHOCTH H3MEpeHHA NO MajbiM HCNAPHTEAAM HA
ABYX VHacTKax OMpeleifanock HCMapeHde MeToAOM TenJosoro Gaaauca.
Beanunny HenaPenus (mam/uac) paccuutann no Qgopmyne

{B— P) Ae “}

£ = A¢ + 0,064a7

rae E — ucnapenue, Mijyac;
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Puc. 2. 3aBHcHMOCTE MCNAPEHHA C NOBEPXHOCTH NOYBM OT DPEMCHY
0cB00OKACHAA €28 H3-NOA DONLE
& — WoHL, § = WiodL, # = 38CYCT, & — conrRlps N oxTROpL.



B — paguaunounsil Gananc, Kaa/cs® - MuH;
P — HUTEHCHBHOCTEL TEMJOBHIX NMOTOKOB B NOYBE;
Af — pasHOCTL BJAXHOCTH H PasHOCTh TeMneparyp Ha BeicoTe 05 H

2.0

Panuauuosusiil 6Ganale H3IMEPHAH TEPMO3JEKTPHYECKHM GajaHCOMEPOM
cucremust B, A. Afizenwrara. OQHOBpEMeHHO ONpefelHIH  CYMMAPHYIO H
PaccesHHYD paiHalHio H anblelo H3yuaeMoil NOBepXHOCTH.

BeanuuHel TenJAOBEX NMOTOKOB B noyse (ka./cm®-Mux) pacCuHTHIBAIM

no HaMepeHHAM TEMNepaTypu B cJoe
10 20 cx MmMeToggMm, TPela0iKeHHEIM
. X. e#ranum [8]:

pa (3. ms)~ 2)

3fech ¢ — 00BEMHAT TENJA0eMKOCTh
NouBbLl, Ka.4/cs’-2pad:
T — NPOMEKYTOK BpEMEHH (B
MHH.), 32 KOTOpOE BRIYHC-
JARETCA CpeJHce 3HAueHHe
NOTOKa TENJa B NMOMEBE;
8, — BEJHYHHA, XAPAKTEpH3YI0-
af pacnpefejeHde TeM-
MepaTypsl MOUBL MO Y-
GuHe 38 OnpeieneHHsH
NPOMEMYTOK BPEMEHH;
S, — BeJAHUHHA, XaPaKTEPH3YIO-
IAad HIMEHEHHE TeMnepa-
TYPE BO BPEMEHH HA ray-
Guae 10 m 20 cu;
@ — KO3(Q(@HUHEHT TeMnepary-
PONPOBOAHOCTH, CM°/Hac,
Huke npusegens HCXOAHEE JaH-
HHE J5 pacuera W pPesyabTaThl Bhl-
YHCAEHHA BEJAHYHH  HCNADEHMS 1O
(hopMyse AaA HeThpex HCHHX JHE#
ABrycra (B 4HHCAHTEAC —IaHHBIE /A

7 yacos, B aHameunatene — aaa 13).
9.VIIl 13. VIl 15. VIII 18.VIII
0,26 0,22 0.25 0,20
1,00 0,01 1,03 0,91
0,08 0,07 0,08 0,09
0,00 0,07 0,05 0,08
0.18 0,15 0,22 0,11
0,91 0,84 0,98 0,84
0,50 0 .22 0,34 0,013
0,76 0,66 1,76 070
1,93 L7 R0 J12
0,84 0,66 I,53 0,76
0,26 0,19 31 0,11
A =100 105 0,92
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Puc, 3. CpA3b BeAMWHH HCOAPSHMA C N0-

BCPXHOCTH MOYBW M C BOAHOH nNoBEpx-
HOCTH:

i o— WAk ¢ — AECYCT, & — COuTRbpL.

[Mo ckopocti mcnapeuua B 7 # |3 uac, onpefeduiH KOJHYECTBO HCna-
pHBlueiics BAark 3a 6 yac., KOTOpoe 3aTeM COMOCTABHAM ¢ CYMMapHOH Be-
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Ta6anua 2

CyMMapHaR BEAHYHHA HCNAPEHHSs € KaWmoro o0HameHHOro YYacTHa 3a NepHoR
€ Masa no oKTROpL

ﬂlg: s Eu?m” o0 Beanunna HENAPEHHE éﬁﬁ [LAomARb u:‘_BE.IIH“IIHH HENAPEHHA
pOGOXAE-|BOGOKACHAR, * | sobow aenns,
HHA THC, M2 MM M2 n?l?::ﬂ THE...HI:"H M AL T
Mai Hoas
7 29 454,7 13186 | 9275 457,5 | 125812
8 219 456.6 99995 9 125 455.2 56900
9 215 458,6 98500 3 35 453,3 15865
10 187,5 | 4608 86400 4 110 451.7 40687
11 148 464 2 L8701 5 125 4504 o630
12 114,5 | 4670 53471 7 300 149°0 | 134700
13 75 470.7 35302 8 777.5 448.7 | s48864
14 141 474, 6 66918 g 950 488 | 112200
15 69 478.3 33002 10 127,5 4491 57060
16 140 483,2 67648 11 712,5 4499
17 140 4872 GR208 12 702,5 451,0 316827
18 2495 | 491.0 119067 13 022.5 452,5 | 417431
19 1626 | 4954 80502 14 900 4542 | 408780
20 187.5 | 5005 43843 15 812,5 455.1 | 369768
21 1875 | 506.3 94931 16 600 451,8 | 271080
2 112,5 | 513.2 57735 17 860 452'0 | 388790
23 150 120.8 18120 18 a40 453,9 | 496666
a7 5 | 512.2 10545 19 762.5 4591 | 360063
24 300 102.6 30780 | 20 830 462.4 | 383792
: 2 ; ; 31803
150 141.7 21255 | 23 759 474.9 aégﬁﬁ
26 %25 | 778 10644 | 24 | 837,5 | 4765 | 390068
75,0 122,6 9195 25 1037.5 480,5 498518
w | 2 16 v 2 e (2 e
= | WS e T\ B G| B
29 187,5 308 7462 | 30 452.5 4882 30010
g Ig.s &g,g 2452 31 712.5 488'6 | 348127
1375 | 447 6146 ABrycr
31 50 27 1350
l 780 482,6 376428
: ) 647.5 483,7 313195
0 H b 3 1035 84,6 501561
.
15 75 477,9 | 35842 6 95 184,9 | 44853
16 295 4774 107415 / 87,5 | 48,3 |, o001
17 450 4772 214740 B 715 183 4 345631
18 525 477,2 250530 J 830 482,0 400060
19 462,5 4768 990520 10 942.5 480, 5 152871
20 as7.5 | me2 | omrer | 1. S5EEEEAL | ALTE
21 682,5 | a76;8 | 3sosei6 | 12 80 476,0 418880
29 545 4733 | o7ess0 | | 892,5 | 471,0 | 420367
24 760’5 | 471.9 362973 i 717,5 458,5 328973
25 5265 | 4734 | 240245 6 10525 | 453.0 | 478887
2 793,5 | 4674 338163 17 750 45,9 334des
27 450 4640 | =20ss00 | 18 80 2.4 | 370000
o8 450 4578 | 206010 | 12 1075 430,8 | 463110
29 7,5 |46, | asi3 | B 98| GBS | SR




Mposonuenie Tabanin 2

Nars SE AR m:j Beanunna ncnapennn | Mata (oo o cf| Beanunna ucnapenns
sobowae-|pobon e, :?E.F":" BOBOMICHHA,
HHA THC. MR LA L JO= THC, o A B TE
AeHHA
Aprycr Centalbpn
i
23 975 384,7 | 375082 i et
24 | 1007,5 370,8 373581 3 o 5679 oen0
7% | 1142,5 359 6 410843 |. St e i
96 745 341.7 | 254566 1 o 285,0 | - 12750
27 185 336, 7 52104 13 20 :.11[ 3 li]-i.lﬁ
28 100 1 0 ML - & e [
29 202,5 | 327,4 | 66208 | 12 o ol
30 350 326,6 | 114310 19 95 24’9 1579

JAWYHHON MCNApeHHA 3a TOT Ke NEPHOj, NOJYMEHHON ¢ NMOMOLIBIO MajaHX

NMOUBEHHBIX HCMapHTeaei,

Tabanwna 3

ConocTaBAeHHe BEAHYHHL HCGAPEHHS © BOAHOA NOBEPXHOCTH
H € NOBEPXHOCTH YYaCTKOBD, OCBOG0MACHNMX H3-NOJ BOAb
B HioHe—cenTabpe

Beawuuna umcnapenna (W) ¢ yuacTkos, ocpofomaen-| Beawuuna

HHX M3-MOA BOAM B Ha4aae HCTIAPEHHA C

Mecsau Boakoi mo-

BEPXHOCTH,

HIOHA HIDAR 4BrycTa cenTalps G

Vi 200,0 - — - 188,8
Vil 140,0 225,14 — — 2%.0
Vil 64,3 73,0 256, 1 - 219,4
IX 49,6 62,3 103,8 220,0 195, 5

H3z 1aba. 4 swano, 9T0 OWHOKA H3MEpeHHN

MO¥eT JocTHrath 22%.

Cpeanee 3navenne — 12%. Caenosateabno, mMaable novYBEHHLIE HCMAPHTENH

TaGanua 4
ConocrasaeHHe HIMEPEHHLIX H PACCYHTAHHLIX BCIHYHH
HEMAPEHHA
- Beanunna ncnapenus Ouwnlka uaMepenns

+LATAa
dCCHMHTAH-
(Vi) | yauepennan | P e ALM %
9 3,6 3.5 0,1 2,8
13 4.4 3,6 0,8 22,2
15 4,0 4,4 0.1 2,3
18 3,8 3,1 0,7 22,6

3aPHIIAIT BeMHUHHY WCNapeHHA B CpeiHeM

na 12%. TMostomy BhHilE B

noKa3laHuA HcnapuTeaed Owsa BBejeHa 3Ta NONpaBka.
[Mpu onpeaedeHHd paaHanuoHHoro Gananca NMOACTHAAIOWEH nNOBEpX-
HOCTH Goabiloe 3HAYEHHE HMEKOT ee OTpaMarTelbHHE CBONACTBA, TAK Kak

8704

113



TOALKO 3HaHHe aab0el0 NO3BOASET YCTAHOBHTH KOAHYECTBO Tenaa, NOAYy-
YAEMOEe MOBEPXHOCTHIO 3a CYET NOrMOWeHHS Najawwel Ha Hee pagHaumH.
: Kak nokassiBawT HaOA0AeHHA, anb0eio 3aBHCHT OT BJAAKHOCTH NOv-
BH, VMEHBIIAACH ¢ BO3PACTAHHEM BAAWHOCTH.

AasGeno opowaemoit naowanku, no gawusiM T, B. Kupuanosoi [2],

MmeHbllaercd Ha 5—8% no cpaBHenHw ¢ anabbeno cyxofl maoLLAZKH,

. J1. Taesckuit [1] nokasuvaer Goaee 3HAYHTENbHOE YMeHbLUEHHe aabbeno
NpH OpOLIEHHH OTOVIEHHOH noBepxHocTH mousw (¢ 32 go 189%). INpumepuo
TaKoe e 3HAYeHHe ero noay4aerca W aas necka [3].

3a u3MeHeHHeM anblel0 B 3aBHCHMOCTH OT BJAXKHOCTH TOBEPXHOCT-
HOI'O €108 FPYHTa MW HAOJAIOMAAH Ha YYACTKaX pasiHuYHON OpHeHTalluH,
OCBOGOMNAEHHBIX H3-M0J BOAW B pesyasTarte cpaGoTKH  BOAOXPAHH/IMIULA.
INynkTat HaGawoaeHHA HAXOAMAKCE ¥ CAMOTO Ype3a BOAB H HAa PasaMynoM
OoT Hero paccrosHHd. OnHoBpeMeHHO ¢ H3MepeHHem ansfelo Ha KamaoMm
OYHETe ONpefiensnd BJaXKHOCTL BECOBHIM METOIOM,
Peayabrater HaOawoaenuit (%) wa ccnopmofi naowanke (ceeep-cesepo-
3anajuuiil Geper BOJOXPAHHAHULA) NpeACTaBIeHK HHIKe,
Bramkuocte 4 8 12 16 20 24 28 32
Ambeso 33,0 28,8 26,6 24,6 23,0 22,0 21,0 20,0

Baraxuocte 30 40 44 48 52 56 60 68
Aanbero 19,5 19,2 19,0. 18,8 18,4 18,0 17,6 17,0

BC-E 3HAMEHHA MNPpHBEACHW IAA HCTHHHOMO NOJYAHH. COMoOCTABHM NO-
JV4eHHBIE JdHHBEE ¢ aanbeno, n3MepeHHsiM B npHOpexuom padone (14,7)
H B OTKPLITON yacTH Bojoxpanuauuia (8,0).

XapakrepHo, 4To aanbeno npexie BCEro HHTEHCHBHO yMeHbUIaeTcd c
VEE/THYEHHEM BJAaKHOCTH, Ansbelo FPYHTA, 0GHILHO HACHIEHHOrO BJATCH,
NOMTH BABOEe MeHblUue aabOemno CYXHX YYaCTKOB H ITPHI'.-J'JII!H{HETC‘H K ﬂ.ﬂhﬁl"ﬂ.u
BOAL B npuGpexnom pafione. AnsGeno, naMepelnsie y Gepera W B OTKpHI-
TOll HaCTH BOAOXPaHWAHULA, OTAHYAIOTCH APYr OT ApYra, Tak Kak y Gepera
Ha OTpaXaTeNbHY0 CMOCOOGHOCTL BOAL, NO-BHAHMOMY, BAHAET AHO H 0(OJb-
MWaH MYTHOCTD,

Htak, BeawunHa HenapeHHMs ¢ NOBEPXHOCTH MOMBEL, OfGHAMKeHHOH &
nepuoa cpaloTki BOAOXPAHHAHULA, COCTABAHET MNPHMEPHO NOJAOBHHY TOI
BJAArH, KOTOpYlo Tepder BOAOEM ¢ BOAHON nosepxHocTtH, B MoMenr ocso-
oM aeHHd YHACTKOBR H3-NMOA4 BOALI OHH MOCVT HCNapATh H HECKOJLHO G0k~
e, 4eM BOAHaH NMOBEPXHOCTD. Maawe nousennnie HCMMAPHTEAH, C MOMOUIERD)
ROTOPHX ONpelenfyH HCNapeHHe C NOBEPXHOCTH NOYBLI, IABMUIAIOT BeJgH-
YHHY HCnapenHa B cpeadem Ha 12%. Cyrounas BeaHYHHA HCNapeHHAs No
HCnapHuTeaw, B KotopoMm obpasel, He MEeHsJics B TeueHue cyTtok, Ha [8%
GoJabllle, 4eM CYTOYHAA BEJAHYHHA HCNAPEHHS MO ACMAPHTENI, rile Kakible
ABa Yaca YCTaHaBAHBAAH CBeKHe MOHOAWTH. AawbGelo rpyHTa, OOHALNO
HACHIIEHHOTO BAarol, BaABoe MeHblWe anbbelo CYXHX YUYACTKOB,
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M. M. MYXTAPOB
K BOMPOCY H3YYEHHSA A3PALHH NOTOKOB

[IpH NPOEKTHPOBAHHH H CTPOHTEJLCTBE BOJOCGPOCHHX COOPYIKEHHI
Y4CcTO BO3JHHKAeT 3ajlava onpejesieHHs BAMAHHA aspaudy Ha Te HAH HHBIE
THApABJAHYECKHE H FHHPDRHHEILHIHECHH(‘ XAPAKTEDHCTHEH BOIOOTOKOB.

HMuetoninecss B JHTEPATYPE HEKOTOpHIE PEKOMEHIAlHH AAf ydeTa aspa-
unu [1—6] oTHocATes raaBHbIM oOpa3oM K OHICTPOTOKAaM, YCAOBHS ABHKe-
HHA MOTOKa B KOTOPHX OT/AHYAITCH OT YCAOBHH ABHIKEHHS MOTOKAa B HeHa-
NOPHEIX TPyGax NJAOTHHHHX BOAOCGPOCOB, YTO HEe TMO3BOAAET NPOBECTH
MeH 1y HHMH COOTBeTCTBYIOWMX aHamoruii. IlpoGaema ydera aspaudH nMoTo-
Ka TpH HCTeYEHHH M3-NOJ IIHTOBHX 33TBOPOB Ha BXOJle B TPyOuaThiil BOAO-
BOOd H NpH ABHXKECHHH B HEM, d TAKHE KOTHUECTBA BO3AY XA, BEIHOCHMOTO
norokom Ha TpyOul, MOKa elile He paspeullieHa.

OfHa W3 Ba)KHHX 3a/ay, BOIWHKAWWIHX B Npouecce HCCAEN0BAHHI
aspallii,— 3TO ONpefeseHHe pacxofa BO3Jyxa, NMpPOTeKawulero B pasany-
HEIX TOYUKAX TMOMNEpPEedHOrD ceueHus aspHpoBaHHoro mnortoka. Ilpu pelieHuH
sToil mpobaeMsl MoMeT OHThL NMPHMEHEH 3NEKTPHYECKHH MeTOd HCCaeno-
BaHHA.

3. A. Tennna [8] onucana npubGop IaA H3YYEHHA CTENEHH MNOrjolule-
HHS BOAHBIM NOTOKOM BO3AYXa H HiMepeHHSA CKOPOCTH a3pHpPOBAHHOTO MO- .
Toka, B onucanun npuGopa coobilaeTcd, 4TO «H3MepeHHe CTelMeHH aspalHl
BOJI NMOTOKA OCHOBAHO HA HIMEHCHHH 3JeKTPONPOBOJIHOCTH Ero B 3aBHCHMO-
CTH OT KOJHYECTBA CojlepXanierocs B HeM Bo3ayxar. Takoe YTBEpXKIEHHE, Mo
HalleMy MHeHHI0, He Brnoane ofocHoBaro. Kpome Toro, 3. A, I'ennna He yud-
THIBAET, YTO BBCAEHHe NMPHOOpa B MOTOK MajiklX PasMepoB MOMET 3aMeTHO
MOBAHATE HA H3MeHeHHe €ro CTPYKTYpH. Mul cAenalid NONETKY PeliHTh
npobaeMy HECKONbKO HHave.

MasecTHo, uTO BOjAa — XOPOUWMH NPOBOAHHK SJEKTPHUYECKOrOo TOKa H
CHAA TOKA B LenH NpakTHYECKH MaJo 3aBHCHT (KOHEeuHO, B M3BECTHHIX npe-
fenax) OT pacCTOAHHA MeXIy 3JEKTPO/laMH, BBeJeHHLIMH B BOJHYID Maccy.
[Mpu cocTaBjeHnH cxemsl (pHC. 1) Mbl HCXOAHAH H3 NOJNOHKEHHA, UTO SJCK-
TPOMAMH CAVIKAT CTEHKH JIOTKA W W4, ¥ KOTOPOH He H30JHPOBAHO TOJBKO
OCTpHE,

[Mpy mBenendd HrAB B aspHPOBAHHBIN MOTOK OCTPHE €€ MOCTOAHHO
OMLIBAETCA BO3AVIIHMIMH MY3pbKaMH, H, CAEJ0BATEJNLBHO, UeNbL AOMAHA
pasMeikatecs. O6Gpasyercs  NyALCHPYWOUHA TOK OAHOTO HanpasieHns C
YacTOTOH, PABHOA YACTOTE NMPOXOMAGHHA BOIIYHIHLIX NMY3LIPLKOB, OMLIBAIO-
HIHX OCTpHE HIJEL. :

Hasmepurenwnuii nprbop, BEAWOYEHHBH MNOCAEA0BATENILHO B uUens, B
CHJIY CBOEfl HHEPUHOHHOCTH JOAMEH NaBaTh NOKa3aluuA MeHblide, 4YeM B
VCJAOBHAX HeaspHpopadporo noroka. OueBnaxo, nprGOp, HATOTOBJIEHRHHN no
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TaKoH cxexe, A48T BOAMOMHOCTh OApeneanTe OCpeAHeHnOe 10 BPCMCEHH
pacnpejeneHie KOHUEHTPALHH BOAOBO3JYIIHOH cMecH no ray0uHe nOTOKa
IpH H3BECTHOM 3apaHee MNoJe cKopocTeil B aspHpOBAHHOM cJaoe,

Pie. 1. CxeMma H3IMepHTEALHOIO

nprbopa:

i o— AUTOK; 0 — KODpRIEATIENK,

HIEd, BOKFETIN PR IHRHOHEREM  CA0EM.

I1puGop HCOHITLIBAAH HA CHENHAALHOM
CTEHAE — COCYAe, B KOTOPHH N0AdBa.nCH
BO3AYX uepes BBEACHHBIE B BOAY TPYyOKH,
OKAHYHBAIONIHECH PACTLIIHTEAaMH — Ky 6u-
KAMM U3 nopucToro martepuana (pue. 1).

Ha 3sxcnepuMeHTaabHoil  yCTaHOBKE
aafopatopud ruapasauky MHCTHTYTA BOI-
HEX NpoGJeM H rHApoTeXHHkH (puc. 2)

OuAH npopefcHn B 1961 r. onwmTw, HMe-
OIIHE eakio ONpeleaeHHe CcTeneHn aspa-
IHH [OTOKA, HCTEKAWINEero H3-noj IHTA
B JOTOK C YEJAOHOM GOJLINE KPHTHYECKO-
ro, Cpeauas CKopocTs NOTOKA JOCTHrana
6,5 sm/cex npu Temneparype Boauw 15°. B
Hayane onwiTa, nocae crabuansamHn 3a-
AEHHOTO PCHHMA NOTOK4, npuﬁ:}p CTABH./IH

HEeMOCPEACTEBEHHO Y BHIX0JAa NOTOKa HW3-MOL 1LIHTA. HFIH BEENEHHH HIbI
B MOTOK BBHAY OTCYTCTBHA aspHPOBaHHOTO CAodA B STOM MECTC NORd-
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Puc. 2. Cxema 3KCNEPHMEHTANLHOH YCTAHOBKHM H Pe3YALTATH H3MepeHHil:
i = cToop I, & = croop J, @ — CTBOR S,

3anie npubopa OBMO MaKCHMaAbHHIM. 3TO NOKasanHe (PHKCHpOBANH, a 3a-
TeM I'Il]Hﬁﬂp VCTAHABJAHBAJAH B PadfHYHBIX CTBOpaxXx H NPOH3BOOHAH 3JaMe-
put i, u h.. TlosBieHHe TOKa B UENH NpPH MOCTENECHHOM OMYCKaHHH HIAH K
NOBEPXHOCTH NOTOKa (HKCHpOBanu Kak h , Jlanee WOy BBOAHAH B NOTOK
Ao Toil rayGuHe, NpH KOTOpOHA nokazaHue nprbopa OGHAO MAKCHMAaJdbHBIM.
Sta rayGHHa (HKCHpoBanack Kak h. (MpH AanbHefleM NOTpPY:KEeHHH HIVIHL,
ECTECTBEHHO, NOKa3aHne npubopa He H3MEHAI0ChL).

I'pagpukn h,, A =f(Q) ana paznuuHLIX CTBOPOB JIOTKa CBHJETEJb-
CTBYIOT 00 VBEJHYCHHH A3PalHH MO AAHHE TNOTOKA, YTO COrjacyercs ¢ cy-
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IeCTBYIOULHM MHEHHEM 0O TOM, YTO VBeJHUCHHE a3pauuH 3aBHCHT OT HH-
TeHcHdHKauHH TYpOYAeHTHOCTH NOTOKA.

[lpocroTa onucaHHoro cnocoGa H3IMEpeHHSA MO3IBOJAET OMXHAATh, YTO
oH Oyier MHPOKO HCNOJL30BAH B JaJbHEHIUHX HCCAeNOBaHHAX, B HacT-
HOCTH TpPH HCABITAHHAX TPYOUaTHIX Ge3HANOPHEIX BOAOCGPOCOB BOLOXpali-
JHUIHBIX TMAOTHH.
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‘ 10. M. KY3bMHHOB
PABHOYCTOHYHMBOE NONEPEYHOE CEYEHHE PYCJIA

B Hacroawmeii cratee ocBellalOTCH pe3y abTaThl Hayuenua' GopMe H pa3-
MEPOE PaBHOYCTOMYHBOrO Ha pasMbIE CeMEHHs pycja, CJAOKEHHOTD H3
HECBA3HOrO H TNOJYCBASHOrO I'PyHTA.

TeoperHueckne u SKCNMEPHMEHTAJbHHE  HCCACNOBAHHA VCTONYHBOCTH
gactHy [11, 12, 13] nann BO3MOMKHOCTE MOMYYHTE KPHTEPHH YCTONYMBOCTH
PA3MBIBAEMOTO OTKOCA B BHIE

Igip
_:_l/ N g d>15 ua, (1)

i f-—h. T
=T =_-]/*;+|§f aan d <1,5 s, ()

ri1¢ [ — KPUTHYECKHH NMPOAOAbHBIA YKAOH, COOTBETCTBYIOUIMII HAYaALHOM
NOABHMKKE HECBA3AHHEIX® YaCTHI[ OTKOCA;

{y — TO e, OTHOCAIIEECH K TOPH3OHTAALHOMY JHY;

{. — YaCTh MOJHOTO KPHTHYECKOTO IPOAOJABHOIO YKJAOHA, HAYLIAA HA
Nnpeomo/eHHe CHJA 3aNenJeHHs — CBASHOCTH ¥ MEJKHX HacTHIL
rPYHTA;

i’ — MOJHBI KPHTHYECKHA NPOAOABHEI YKJAOH, COOTBETCTBYIOLIHI
HAY3IbHOH MOABHMKKE MEAKHX NOJAYCBASHBIX HMACTHIL OTKOCA;

F
fg — TO KE, OTHOCHAHIEECH K TOPH3OHTAJABLHOMY IOHY,

p— o3 PHIHEHT TpPeHHA TPYHTa 104 BOAOH, pPaBHHIT TaHrency yraa

eCTECTBEHHOTO OTKOCAa B BOJE;

? — nepeMeHHHl yroa OTKOocA.

OnuiTh! nokaszanad, yto B kputepuax (1) u (2) OTHOWIEHHA KPHTA-
YeCKHX NbEe3OMETPHYECKHX  VKJIOHOB, NepBOHayanbHO  MOJYYCHHBE A4
HANopHOro ABHAKEHHA, MOryT OBTh NepeHeceHs W Ha Ge3nanopHsie (OTs
KPHITHIE) MOTOKH.

Ina oTKpHTOro NOTOKAa IIMPOKO pacnpocrpanenc [2, 4, 5, 7, 8, 9, 14,
15, 17] Bripamenne yeToRUHBOCTH FOPH3OHTANBHOTO AHA NPOQHIA;

f e S = e
f'] ? T i, : {3}

sneck d— AHAMETP YACTHI[ PA3MBBAEMOTO AHA, M

e e
! HecaenoBanss NpoBOSMANCE NOX PYKOBOACTBOM I.PH H. FDCTHH:Hnm.l
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h, — cpeanss HOpMaabHan rayGuHa noToka, M;

§ — kos(dHIHEeHT CONPOTHBACHHA WEPOXORATOrO JHA, 33BHCHMBHI
ot gucaa PefiHoasaca, OTHOCHTEAbHON MEPOXOBATOCTH H 3NMIOPH
pacnpeneaenus cxkopoctef. _

Padoru [5, 7, 8, 10,16 u ap.] noxasmsaior, 9t0 Kputepuit (3) Moxer
PaACHPOCTPAHATLCH HA BCE 30HH 00-

TEKAHHA YaCTHIL H BCe JHAMETPHI. I‘(-
Takum oOpazoM, aaad >1,5 uu 0
HMEEeM il T
fove BT E e
i h]l & S,
QI - s
H COOTBETCTBEHHO aan d< { = : e
< 1,0 MM— o e 20 a0 g e
= s e 2 | it
b, =108 —1I, _—,.-f___t._r . h_- (5) Pue. 1. Tpagux i = f (dep).

HMa ycaoenrit (4) u (5) npu 3agannuX i;. bgv By % Ty s 7, d NOAYHHM
MAKCHMAAbHYI0 TAVOHHY HA QHE; -

h, {ﬂ:{—'—d— nag d>1,5 MM, (6)
hm{% anmn d< 1,5 ux, (7)
Q- i

rae R — kospduunedT nepexoaa ot cpeinefl rAYGHHN NOTOKa K MaKCH-
Ma1LHON, paBHbili no nojsepwM necaenosannam I, B, Wenesns-
Iiru;ia l.EéE? [15] u Teopernuecknm onmtam M. A. Moctkoea
1 — l,t :
[, —Y3CTh KPHTHYECKOro NpoAoAbLHOrO YKAOHA, HAYHIAA HA Npeojo-
JACHHE CHA 3AUENICHHA—CBAZHOCTH ¥ MEJKHX 4acTHu; onpeje-
Asetcs 3 rpaduxa —:F- -f(d) (puc. 1); ¥/ = =2
0

=-r

C yuerom (6) n (7), a Takme npuHATON HAMH HOPMaabHOll K OTKOCy
ray6udn [11] wpurepun (1) u (2) ycrofiuupocTH pasMHBAEMOTO OTKOCA
NPUBOANM K BHILY

Y e - o T Ve T
j— Rpydcosy ]/lﬂ—lg'lp

z I-'- 1 4-1g%9
HaHM
k-y-y'-d- Vi —tgle
= Tope (1 4 tghs) i (8)
afech Z =h,-cos¢—mnepeMesHan BepTHKaJAbHas rayOuna (opaunara).
Mu npanumaem sajannuil npogoabuuft yKAoR (f =i, = const) nocrto-
AHHEIM NO BCEMY NONEPEeMHOMY CEeYEHHIO, YTO BHOJHE JONYCTHMO, 8 TAKKE
d = const. 3T0 naer BOIMOKHOCTH BHIBOJA YPABHEHHA PaBHOYCTOMYHBOrO
OTKOC3 AAf BCEro ceveHus B ueaoM. Bupamxan opauwuary 2 depes oTHo-

CHTEABHY) BEJAHYHHY f—:‘l:. npr d 2> 1,5 MM nMmeem
m

kegoy od-Vpd —igty
N hgmepe (1 - tpe)

i =const =
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Bxoasuiee B nNpaByl0 HacTh YPABHEHHA BHPAKEHHE k""'_,;r 1 no KpH-
T

TepHaAM (6, 7) paBHO YKJAOHY iy, KOTOPH H3 VCJIOBHA MOCTOSHCTRA VKAOHA
0 BCeMY CEYeHHIO paBseH L.

Torna
e f.'l."'-F_! = IE"?
e (1 1g%)
HAN
Ve —mis f
E=ra T wer ()

K ToMy e BHAY NPHBOAHM KPHTEpPHIl YCTOAYMMBOCTH HACTHI[ OTKOCA AAA
d<1,5 Mu. Torna 3naveHHe MNOCTORHHOrO YKIOHA MO BCEMY CEYEHHIO
i=const =i'—i, =iy —i,.
= d';_ll
Pemas ,ypasnenue (9) oTHocHTeabHO tge = - (yraoBoA Kospdu-

LHEHT) H Bil:.pﬂﬂ{ﬂﬂ aGcoHcey, NOAOGHO OPAHHATE, 4epe3 OTHOCHTeAbHVIO
BEAHUHHY —F =&, HMEeM

oo 42 _ hmdy o Y Al ) £ 1= utt 1
EY=ax = "Bo-at B
#AH, 0003Hauan ' 2.p =M, 2p = M2, 4p2 (1 + p?) = K, naxozum

2Ry dy N e | — T o
Lhaty l/ A..E3 EX LI (10)

B.dt
Beons uosue nepemennwie Kn?+ | = w®, Kndn= udu u wunrerpupys
(10), noayuum

ud,
e | = Mi" : (11)
il 1 I/HAT-{H'—H—I

[Tocae HHTErpHPOBAHHA M NMOACTAHOBKH NEPBOHAYAMBHHIX MEpPEMeHHLX
ypasuenne (11) npumer Bux:

4 - — + a2yt -4
Ef’:m -E = I IEF F-l'afc COs I P’ 1f4!ﬂl-lll1 ey I
l : A = L]
““H]/-V*ipzﬂ + )l — 2 —1 . (12)

Buipasenue (12) u ectb ypaBHeHHe (OpPMB NOJAVCEYCHHA pyCAa.

»  Ono yxe OuA0 noaydenHo Hamu [11], HO WE B OTHOCHTEALHHX BeaH-
YnHax, AaA gopmu pasHoyctofiumBoro otkoca, [lpn mogcranoske 7= 1
H =1 Moxer OLITH OnpejeneHd IIHPHHA PVCAd MO BepxXV:

B =V T HQ"' A (13)

By -d By
rae h,.=—-tjl.— ang d>1.5 wmu km="¢_T;i‘ g d <105 MM,
L 0

120




Buipaxenne (13) mokaswsaer, 4TO IUHDPHHA PaBHOYCTOHYWBOrO ceue-
HHA pycad 3aBHCHT oT kos(bHUHeHTa TPEeHHH rPYHTa WAH TaWreHca yraa
ero ecTecTBeHHOro OTKOCA B BOAE i, ABAAOmErocs (yHKIHel auamerpa
i GOopME YacTHIL,

. gy
: |
10}
I8 =
F:r;r\\—’j/‘
5:5' - i Sy N T 1 R I o ;
LOTRZR2a2N Eﬂﬂ%ﬁ?ﬂzﬂufﬂﬂfifﬁfﬂﬂ#
i 4 o
i |
IeF N~ -
i - 5
FAIS =
i J
L el 1 N - - - e
= AH2RIN IR D200 0202 0 M AOEH R L0010
. ;.E:_t - - ——
= 0} e el ‘
E g0 - "I O T A T I -y
o b LRI LA LG LG LR IR LB LG L0 L8 Lo Lo
-y FieA [—
Eﬁip‘; " I
o
o L) f |
T | N I LS T
HEAPZB22020 202020702023 2020201 1
jjr - ____;'?'I
A r \\:~ =
ﬂﬂ‘[ L4 el 2y el | g N S T

40810104040 L0 101810 30T
Pacemosnve, w

Puc. 2. Conocrasaente HATYPHHX NOMEpetnNKOB
¢ TEOPETHYECKHMN HA KaHajax:

b= Kopagymcwni, craop 25; & = Kapakyackuf, or anr
¢ o= HersfanncEsl, me 568 2 hereiauncknl, me 19000
) = Mewnnabagcend, nk T mon. 6,

LiupuHa pycaa 3aBHCHT Takike OT MAKCHMAaJAbHOM rayOMHW f_, koTO-

Pan CBA3aHA C YKJOHOM, YuHThBawmuMm (d<1,5 MM) H He yuHTHBaK0-
muM (d>>1.5 MM) CBA3HOCTH IPYHTA, C JAHAMETPOM M C OOBEMHHM BECOM
HaCTHL, B BOAE, A Takke C KOs(puUHEHTOM CONPOTHBACHHA IUIEpOXOBa-
TOrQ aHa .

[pn d << 1,5 Mu noayuennpe ypapuenue (12) dopmu papHoycTOfinn-
'BOTD CeYEHHN ANA NPAKTHYECKHX pacveTos MOxeT OuTh ynpomeno. [lef-
CTBHTEABLHO, MNpPH 3THX YCAOBHAX BTOPOR 4JaeH YPABHEHHA COCTABIAET
MeHee 4—>5% oT nepsoro,

lMosroMy MO#HO NPHHATEL

B e Y1+ 14 p2— VAl + pf) nt + |
E-n..E_ E-HF arc cos - Fu: sl b : (14)

L
Ypasuenue dopmu pasroycrofiuusoro ceuenna (12) u Mopdomerpu-
HECKAA 3ABHCHMOCTE (13) 0aMuum OuTL CONOCTABAEHB C HATYPHHMH
HaHHBIMH, OTBEYAMHMH YCAOBHAM CaMO(pOpPMHDYIOUIHXCA PyCea, KOTopse
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NPOXOAAT B MOABHAHOM TpyHTEe, 06pDA30BAHHOM H3 HAHOCOB, TPAHCNOPTH-

PYEMBIX TOTOKOM.

MonoOHee YCAOBHA 148 KaHAA0R OOBIYHO MMEIOTCH B HH30BLAX PEK,
NPOTEKAKMKUX B COOCTBEHHEIX oTaoxeHHax (Amy-Ilapea), a Takke pycs
Aax, chOpMHPOBAHHLIX B TaJEeYHHKOBMX CBexeoOpa3oBaHHHIX BHIHOCAX,

¥ IR S ——

3
9 ;fa.mmwmwmwﬂﬁ

Prc. 3. Comoctasaenie noayuensoli SaBHCHMOCTH
=} 14 }-L Ry
C HATYPHEMHE J3HHMMHA Hd KidHaadx:

B:

I = h.:.pni:v'u:l:rmﬂ 2 = Kuaketsen; J— Ourabpu-Apna; f — Kereflan;
5 — Jlesunabaz; & — Oxtabpi-afizs; 7 — Tamcasa; & — Ilopat;
§ o= o Amy-llaphi.

K camodopMupylomuMca pycaaMm MOMHO OTHECTH Takme Kapakym-
CKHA kaHan, Gepera H AHO KOTOPOrO CJAOMKEHE H3 OJHOTO TOHKO3EPHH=-
CTOTO necuﬂh: NPHMEChID CYNEcH).

Has conocrasaexdus BOHpaan amncpaquuxu Ha MNPAMOAHHEHHHX B
N/A4aHE YHACTKAX pycea, HAXOJAWMHXCA NHPH NPONycke MaHHOro pacxoja
BOAH B NPEeAEeALHO YCTOHUHBOM PaBHOBCCHH MEMIY PAsMBLIBOM H 3AHJCHHEM.

Ha puc. 2 conocrasienbl HaTYpHbIE NONEPedHHKH (CnACIIHAA JHHHSA)
C TEOPETHYECKHMH (MYHKTHPHAA AHHHA), NOCTPOCHHEIMH N0 ypasHeHHam (12)
H (13) npu B3ATHIX € HATYPH i, M BHYHCASHHLIX & AJ4 JaHHOTO TPYHTA.

Ha puc. 2 suano, uro ypasdenus (12) u (13) nawr Gau3kue K npax-

THKE pPeayabTaThl.
E L T
Ha puc. 3 cpabuupaeTcd 3aBHCHMOCTE B= = ™ npH pas-

AHYHBIX 3HAYEHHAX f, u auanaszoxa p=0,167 = 0,33, oTBeqaoUIero rpy-

TAM J0XKA HATYPHHX EE'IEHHH
ConocragienHe MOKA3LIBAET, YTO HATYPHRIE TOYMKH XOpOUMIO pacnoJd-

ra}oTcA B npeaenax, gasaeMmux dopmyaof.
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A. M. MYXAMEZLOB, A, 10. YMAPOB

K HCCJIEJOBAHHIO PEXXHMA NMOTOKA W ABH)XEHHA
HAHOCOB HA NOPHbIX YYACTKAX PEK

HayueHne OypHOro nmoToka M [ABHMKEHHHA JOHHBIX HAHOCOB TOPHBIX pex
NpeicTaBAsfeT SHAYHTEJLHHIN NPAKTHYECKHH W TeopeTHYeCKHA HHTepec.

CrpoHTenbcTBO BOA03a0OPHBIX COOpPYMeHHNl TecHo cBa3zano c dop-
MHPOBaHHEM pPEeKH, HiMeHeHHeM €¢ PYCJAOBhRIX NapaMeTpos H SNEMEHTOB
notoka, BoabuwmHcTBO Masanlx ropesix pek CpeaHelt A3HH ¢ MaKCHMajb-
HBIMH NaBOAKOBLIMH pacxofaMH, peako npeBulmaomumue 50 s?/cex, coy-
AT HCTOYHHKAMH NHTAHHA NPeiropEWX  OpocHTeNBHHX cHcTem. B no-
TOKe BMECTe C BOAOW mnepeasHraercA OOJbINOE  KOJIHYECTBO HAHOCOB
KpynHoft GpakuHu, BILJIOTE 10 BAJAYHOB, KOTOpHE UYpeiaBnvafiHO 3aTPY/IHA-
10T SKCNAyaTauMio BoAo3abOpHHX COOpYMeHHH, 3a0HBad HX BXOJAHBE
OTBEPCTHA H 3aHOCA TOJIOBHBIE YYaCTKH OPOCHTE/IBHEIX CHCTEM, YTO BHI3hI-
BaeT 3HAYHTEbHLIE 3aTPaThl N0 OYHCTKE HX OT HAHOCOR,

O6ulynble METOAB THAPABAHKH HEAOCTATOYHO YUHTBIBAKOT Takde ssje-
HHA npH veTpoiicTse ROJ03a0GOPHLX COOpPYHKEHHH,

OcoGento TpyaHo H3YYATL CTPYKTYpPY OypHOro noToka, ABHMKeHHe
JNOHHBIX HAaHOCOR H YCTAHOBHTL CBA3b MHIKOTO H TBEpAOro CTOKOB rop-
HBIX pek.

Hecaenosanua ropusix  pek Gacceftna Yupumra noxkasaaH, 4ro Mo
XapakTepy reojOrHYeckoro CTPOEHHA, HAAHYHIO  pacTHTeAbHOCTH, (Qopume
H cTpoeHdw GaccefiHOB B NAaHe, N0 BLICOTHOMY pAaclOJOMEHHIO H YRNO-
HAM BCe OHH HICHTHYHH. 3T0 NMO3BOJSET B H3BECTHOH Mepe ynoaoOHTL HX
HAHOCHBIC PeHMEL

Veranoenenwe pexHMOB cToka HadocoB B pexkax Kapankyas, Aktau,
Yram # Masapcaii noMomxer BHLIACHHTE OCOOCHHOCTH J[BHAKEHHA HAHOCOB
H OLEHHTh HX pacxo.

P. Kapaukyas, cHeroporo # aomjaesoro nuranua, [Lanowazs
somocGopa —16,7 xm?, [laBonks npoxoasar ofwWYHO B KOHIlE MapTa, am-
peas B mas..MakcuManbHbe pacxoinl NMPH OUEHb CHIBHBIX JHBHAX JOCTH-
rator 26 m3cex (1954 r.). Cpennerogoenie pacxomnsl —0,4—0,5m%cex. ¥Vx-
JOHE BOJAHONR noBepxHocTH KoneGmiotes ot 0,02 B mexens 1o 0,05 B naso-
aok. lllupuea pycaa B 3HAYMTEABLHON Mepe ycToHuYHBA, TaK KaK pexa
NPOXOAHT B IVGOKOM YIIEabe, HMEIeM ckajabHele GopTa H rajeyHHKo-
BOE JIOWeE.

B apyx KMAOMeTpax BHIIE YCThA PEKH HaXOAHTCA THApPOMeTpHuecKHil
noct, Bea nauua pexu cocrapaser npubGaunautesnwHo 8 xux. Huxe nocra
Ha paccroauun 05 # 1,0 xw or Hero GepyT Havano ABa HPPHraLHOHHBIX
KaHaja, 3a6Hpaiolux B BereTalMOHHHA NepHO] BCKO BOAY H3 pexH and
OpOlIeHHA KOoAXo3Hwx noaefi. B 5—6 kM Belie nocta pycao pasfensercd
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Ha TPH PYKapd, Kamislll H3 KOTOPHIX nMpoxoaur 8 rayGokom yulebe.
Bece OGacceiln BogocGopa o3zeaeded. TeppacHpopaHie CKJAOHOB H &rpo-
JCCOMENHOpALHA cnocoGeTBYIOT YMEHBLIEHHIO CTOK2 TBEpAHX YaCTHIL
[Mostomy npu fomasx oGbI4HON HHTEHCHBHOCTH TBepIbie YACTHILL He CMbI-
palorcs, C nepoli cTopousl pPexH, MpHMepHo B 4 KM OT BOXOMEpPHOro nocTa,
PACTIOMOMENA BO3BHIIEHHOCThL, TAE pPA3PYWAETCA JeCCOBHAMLI Cyrau-
HHCTHIH TpyHT. llpn CHABHEIX JAHBHAX TaM CMbLIBaeTcfi IPYHT H HaCTHYHO
NOMafaer ¢ JHBHEBRIM CTOKOM B PeKy, uTo cnocoOCTBYeT YBeJH4YeHH
BEBEUICHHEIX HAHOCOR, BOfAA CTAHOBHTCH MHEATOH.

u

Puc. 1. Bepxunit ywacrox p. Kapankyas.

Ha sepxnesm ropHoM y4acTKe pexka o6pasyeTcsa H3 NMPHTOKOB W Npore-
K4aeT B Y3KoM M rayGokom ymease. Pycao STol 4acTH pekH CIo0MKeHo H3
ob6JA0MKOB CKaj, KpynHoro OGyILIKHHKA H BaayHOB. YYacTHH ¢ OTHOCH-
TeJibHO CNOKOHHBIM TEYeHHEeM UYEepeAvIoTCHE ¢ MoporaMu H. BOAOMafaMH
peicoTol Ao 1—2 m. [Mpomonnnele yknonw KoaeGmiores ot 0,04 mo 0,1
B KoHue yoleaba pyciao PEKH pacliHpAeTcs, CKAOHB Jenawotca  Hogee
MOJOTHMH, NOTOK H3 YIKOro yiieabs NpoxoAdT B O6o0jee WIHPOKOE, W LWIHPH-
Ha pekd ypennumBaercs (pwc. 1). OHa BHIXOAMT B CBOH KOHYC BhIHOCA H
snanaer 8 Ydpunk. Cpelnue YKJAOHB STHX  YHAaCTKOB. KoaeGJloTes O
0,02 no 0,03, Auokuii ctok pekn dopmMHpyeTcR B OCHOBHOM B TOPHO
3oHe OGaccelima 3a cyer Tanaklx BOJ, CHErop H JHBHeW; HeGonblwoe 3Ha-
HEHHE HMeeT FpyYHTORBROE nutanne. B HEROTOPHX MeCTax BCTpPCHAKTCA
ponHukn. Ecam v pexkn Gonee HM3Koe pacnoioxedue sogocGopa, TO
NHTAETCA OHA CE30HHBLIMH BOAAMH H XapakTepHayercd- Oonee paHHHMH
NaBoaKaMH,

upporpad pacxona Boal Takoil pexkH HaoOpaxken ua pue. 2, H3
KOTOpOro BHAHO, YTO BECHOH nospasercs OoAbIIOe KOJAHYECTBO MECTHHIX
NHKOB, CO3JaBAEMBIX JHBHeBRIMH jpomasmu, Hepeako renawe aHBHeBbIe
NOMIAH 3HAYHTENBHO  YCKOPAKT NPOIEce TadHHA  CcHeros W ofpa3syior
CHAbHLIE NAaBOAKH, NMHEKH KOTOPLIX HacTo 3IHAYHTEALBHO NpPEBHLUIAKT NMHEH
O0ORYHKX MABOAKOB.

CyrouHoe KoseGaHHe pAacXOA0B BOALI B. MEKEHL HE3IHAUHTENLHOR -
(puc. 3, I). HauGoabluaa amnjiHTviaa kodeGaHHH oTMeveHa u Mapre —
mae. Ha pue. 3, 2 nokasausl xoaeGauus PacxofioB 3a OJHH CYTKHM NoO
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yacaMm, NpHYEM MaKCHMajbHble KO/eGaHHA pacxojoB HAOAOAAOTCA C 13
po 22 gac. [lpu BecenHHX AOKASX uacTo Gepera H3 JIECCOBHAHOrO CYTJIHH-
Ka pasMblBaioTca, Kak W B ODYFHX rOpHEIX pexax, 3jech ObIBAIOT KPATKO-
BpeMeHHHE CeleBhie MaBOJIKH, HecyulHe OrpOMHOe KOJHHECTBO TBEprOTO
marepuana. B cenepom mapoike 1954 r. ¢ MakCHMaALHLIM PaCXOLOM OKOJO
26 s%/cex BCTpewanHCh BaAyHL pasMepoM 1o 3 M.

L0 I
qat
O.8 |

77

| 1 | i L ) i 1 i 1 | L] i i 1 L] I | e ] !
-J'.E'.id & & 7T B B M0 N 1213 M 55 TR R DA 2IM
! 1 1 . ! 1 I 1 i I L b ] i | | i | 1 I | 1 i
S N0 15 20 M 5 17 M5 202 5 W15 20 M 5 105 M 5 KI5 My
| 1 | 19 '| 13 | 4 [ fnes

Puc. 3. Mpadmk koaebauua pacxonos p. Kapanxyas:
I— cpesmecyTonaWe Koaebamas w anpeae 1958 r,; 2— cpeameyacosue 33 141V 1858 r.

B ocenHe-aHMHHI NepHOA, KOrla pacxofik BOAR H CKODOCTH TEHCHHA
MO CPABHEHHIO C JIETHHM 3HAYHTEALHO COKpPAILAIOTCH, BOAW OYHILATCH OT
 B3IBCLICHHHX HaHocoB., B/EKOMBIX M0 AHY HAHOCOBR HEe HAGAIOAACTCH.
Ouenk YacTo 3PO3HOHNASR AEATENBHOCTE PEKH OTMedeHa H B 3IHMHHH fe-
PHOM, BO BPEMA NPOXOMKIEHHA [0 peKe TaK HA3LBAEMBIX  SHMHUX
MapogKOB (NMpH JAMBHEBBIX  JOMIAX), KOrjia OTPHIBAOIIHECS OT J0HKa
PEKH OOHHEI jgen H 3afepern BMecTe ¢ BOADH VBJICKAIOT HAHOCH Pas3aHi-
HOft kpynuocTH, Koauyectso w dpa KILHOHHBIH COCTAB HAHOCOB CYLLECTBEHHO
OTNHYAKTCA O YYacTKaM pPexH.

Ha mepxmem yuacTke, rae Teuende OGypHoe, HacTH nepenaisl H
NoporH, HMeercA Goabiioe  KOJHYECTBO HAHOCOB, KPYNHOCTE  KOTOPHIX
nocturaer 1,5 s, Ha uHumHuxX yuactkax wabGmopaortca Gosee  MejKHe
¢dbpakunu, B cocTaBe KOTOPHIX BCTPEUAlOTCA  OT/OMEHHS BaJyHOB pas-
mepom o 0,.8—1,0 &, TpaHCMOPTHPYEMBIX IOTOKOM NPH CEJIEBLIX NaBOMKAX.
Bejnunael, XapakTepH3yloUlHe CTOK JOHHBIX HAaHOCOB, Y/IOBJCHHBIX B
Gaccefine nuomaasio 55 M2 aa 1957 r., npusepensl 8 TabGa. 1. Beero 2a
117 anmeit yaosaeno 201,4 m° oT/A0KeHHH HaHOCOB; rof Gbla MaaOBOJHBIM.
Daccefin  oupulaaw o©T HaHOCOB NPOMBIBKOH uepes TpybGy JAHAMETpoOM
0,65 s, maxonmiuylocs ¢ nparoii croporsl Gacceiina (puc. 4). Tam xe ¢
JIEBOH CTOPOHB BHAEH Xonaoctoll cOpoc and 0TBOAA BOAN B MEPHOI H3IME-
pEHHA HaHOCOB.

Baccelin mns ynaBnHBaHHA HaHocor paboraer HOpMaJibHO, 4 KOAH-
YecTBO HAHOCOB, MOCTYNAWUIHX B OGaccefid, VUHTBIBAETCA O0BLEMHBIM CIO-
cofioM yYepe3 onpefejieHHBEe TPOMEKYTKH BpeMeHH B 3aBHCHMOCTH OT
HHTE@HCHBHOCTH PECHDﬂﬂB BOOBIL. .




P. AkTawm, cHeroporo M fowaenoro nHtanus. [laomans Bono-
cbopa —20 ga®, IlaBopkn npoxopaT B MapTe, anpeae H mae. Ha pac-
cToAHHH 8,2 &M OT yerea K Aktawy nprcoennnsercs Awokcai. B 50 x
HHJKE 3TOTO MecTa HaXoANTCA ruapoMerpHuecknit mocr Y¥IMC.

Pue. 4. Bua ¢ numnero Obeda na Gacceiin no H3MepeHHio BOAL W HAHOCOR,

B 3—4 ka Bbimle or nocra pycao AKTawa pasjiensietcs Ha pyKasi,
npﬂxnnamne B rAyDOKOM CKaJHCTOM Yllenbe.

a BEPXHEM YHACTKe PYCJO PeKH CJOKEeHO W3 HeOKAaTAHHBIX PhiXJ0-
O0AOMOMHBIX KaMHeld H BaJYHOB. HmeoTen uwactole Nnopors | nepeéndaibl
pasmepom f0 2 u. HabmonaeTcs orpoMHOE KOJMHECTBO OTAOMEHHN KaM-
Helt H BaAYHOB no Beell JLTHHE pycaa oT yCThH pPEKH 10 BepXHero Y4acTHa.
YEKJIOHE PEKH  Ha BEPXHHX

TaGawna 1 yuacrkax aocruraior 0,74—

Cpeansa 10a- 0,06, na Huxanx—0,02—0,03.

Mepion WHHA cA0f oT- Dhi:;-,m‘::?m' [lo nauneiM rHApOMOCTA,

ACKEIN, N | TR MAKCHMA/ALHLI pacxof AaH-

41—8.11 0.05 575 Hofi pekn Q. =20x%cex,

812 11 009 4795 eHEr010BHE pacxojiul

]?é][Tg'IIIIII uﬂ'%% ?Egﬂ QF.LF- 05—07 Mjcex, wme-

18—25.111 0,70 8450 ?I{?: ﬁ?ﬂ&?ﬁatéﬂg.;iﬂ Ee?r?ﬂl I:-:]:n-:-
25.11—11.1V 1,20 66,00 - sTp P

11—26.1V h 66 00 TH moToka koaeGawresa ot 1.5

) | j 10 2,35 at/cex (Q=8.,2 »%/cex).

MakcuMmaasHas  CTPeXHeBan

CKOPOCTh 3 M/cex. [aybuna soaw namenserca or 0,1 no 1,0 M, }i'H.?IﬂHH
BoAHON noeepxHocTH — ot 0,02 xo 0,05,

I'naporpag pacxona BoiW B pPeKe nokasan Ha puc. 3, L

d3dapca H, JeAHHKOBO-CHEroBoro MHTAHHA, n.ﬂﬂﬂ.liﬂ,ﬂ,l:r BOAO-

c6opa —26 xm® llasoakn npoxolsaTt B anpene — mae. Pexa Geper Hauaao

B YHHMrancKHX ropax H Ha BepxHeM VYYaCcTKe NpOTeKaer TnNo Y3KOMY

VIIenbio; HA CPeAHHX W HH3IKHX YYacTKax pycao peku OGojee IHPOKOS;

TaM oHa Bnajgaer B Yatkan, B 3—4 xa Buiwe ycTbA, B cei. FIHTHKypraw,

Ha BHIXOJAE PEKH H3 cKaauctoro raybokoro yllleabs HaxoIHTCA THApO-

128



meTpruecknit noct. B 50 M nu&e nocta B
pexy Bnajgger Kyfmoxcait, B 150 & Buure
NOCTd N3 PeKH BhIBEIeH HPPHTALLHOHHEI
KaHaa © MAKCHMajabHRIM 3200pOM BOJAN
0,2 s?/cer. TTo manHbiM NMoOCTa, MAKCHMAAb-
Hulft nasoakoBHE- pacxos Q= 10 u'/cex,
cpeaHeroosne  pacxoan Q. =03—
0,5 #®/cer, Mewenunte pacxoin Q=09—
0,10 w*/cex. Cpeanne CKOPOCTH NOTOKA
Vep= 0,2—2,0 M’/cex w cooTBETCTRYIOIMHE
HM MAKCHMAJABHBEIE  JNOCTHraT JIM' CEK.
Cpeanas rayGuna Boaw M, =0,1-04 M,
maxcuMmaabwias — H, = 0,6 M. ¥YKI0HH pe-
ku menswred ot 0,03 go 0,045. Hauboak-
masg WHPHHA pexn B nasojok —10—10 M.
Ha Bcem cBOeM NpOTAMKEHHH OHA HMEET
oueHb WacThe noporn W nepenadu (puc. ).

B pycae BerpeuaoTcs KpynHele okaraf-
Hble KaMHM H BAJYHH onpejaeneHnoi Qqop-
Mbl. JKHAKHI cTOK pekdH (opMupyercd B
OCHOBHOM B TOpHOIl 30He GaccefiHa 3a cuer
TaAbX BOJ CHETOB H JieJdHHKOB.

B uixHell 30He NMPOHCXOAMT BTOPHYHOE
MOANHTEIBAHHE pPEKH TPYHTOBLIMH BOJaMu
n poaunkamu. Tak kak BoaocGop pacno-
JOMEH B BLICOKOTOpPHOM palione, pexa mu-
TAeTCA OT TaAHHA BeMHOro cHera H JAedHH-
KOB, TNO3TOMY THAporpad pexkH HMeer
naasuulil  xapakrep (puc. 5, 2). Jluib
MpH CHJALHBIX JHBHAX HaGMOAAOTCA OT-
AeabHble mekH, Pexka B Mexenn nutaercs
NOA3EMHEIMH BOILdMH, NMO3TOMY F'!L'l]"}l:ll"['l'ﬁ{b
3HNMHETD nepHoaa HOCHT CPaBHHTE/IbHO
CNOKOHHLIA XapakTep.

Teepawit cTok GOpPMHPYETCH B OCHOBHOM
Ha TOpHOM VyuacTKe pexkn. Ha cpennem
YHACTKE H3-3a YMeHBbHICHHA EH[JPﬂ'CTEﬁ o=
TOKA HMHTEHCHBHO OTJMArAKOTCA  HAaROCH,
NMPHHOCHMEIE NMOTOKOM € BEPXHEro y4acTea.

KpoMme Toro, sauuTe bHasi WacTbh BOIbI,
Kak Obla0 yKasano Bollue, sabupaercs Hp-
PHFAOHOHHBIMH KaHAMAMH, YTO Tak:&e Cho-
coGCTBYET MHTEHCHBHOMY OTJIOMEHHIO Ha-
HocoB, [lporexkas B KaMeHHLIX OTJOWe-
HAAX, COCTOAINX 03 OoJee MeJKHX, yeMm Ha
TOPHOM YYacTKe HAHOCOB, pexKa 4acTHYHO
TEPAET YCToHuHBOCTH B olpasyer pykasa.
Hanockl B 5TOM CAyyae oOTaaraloTes Ha
noBoporax. B neproj GOJBLUIHX pPacxo1oB
OHH TPAHCNOPTHPYIOTCA BHHI MO TeueHHIO.

B HexoTOpbie rofel NS peKH XapakTep-
HEl KpaTKOBpeMEeHHWEe Celepgkle NaBoIdKH,

HeCYUIHE OFpOMHOE KOJHUECTBO TBepaoro
MaTtepHana.
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Puc. 5. Fuaporpads pex Axvam (f), Masapcaii (2).




an MCMCHHBIX  pacXoldaX MNPOHCXOIHT OCBET/JACHHE BOAK OT B3BE-
IEHHBIX HAHOCOB.

Pacxoas TBEpAOro CTOKA HE HIMEPAITCA, NOSTOMY JaHHLIE O KOJM-
HECTREe HAHOCOB M HX (PPAKHMHOHHOM cOCTaBe HeHs3BecTHH. B npouentHOMm
OTHOLUEHHH KpPYNHBIX HAHOCOB Goabe, YeMm MenKux.

Puc. 6. P, Maaapcait.

Kpome ykazanuwx pex, Mu oGcaenosann  ropusie pexn Ilapkentcai,
AatauGeiicait, Kokey, ¥Yram w ap., a raxxe HX npeTokd. [lapkentcail
OTAHYAETCA OT APYrHX peKk OOABWHM  KOJHYCCTBOM HAHOCOB, B KOTOPLIX
MHOTO KPYNHEIX KaMHEH H BajyHOB, HTO JBHABTEABCTBYET O ABHO Ceje-
BoM xapakTtepe nputokon, Ha HumHux yuyacTkax pexa Oaymaaer, noima
€e B HEKOTOphX MecTtax aocturaer 50 .

Y p. AatanGeficail pycao Goaee YCTOHYHBOE, OTAOMEHHA KPYNHBIX
KaMHel H BaJYHOB HEe3HAYHTEAbHL,

Kokcy nporekaer B rayGHHHOM CKaJHCTOM YUICALe, WIHPHHA ee no-
crosunasn. Kpyn#woe mHarpoMoxiaeHue KaMmHel W BaJVHOB OTCYTCTBYECT.
Pexa snagaer s Yarkan y Bpuumyans,

Yram Ha BepxHeMm yYacTKe NpoTeKaer B YIKOM VICIbe, 3HAYHTEAbHO
pacluMpsscs BHH3Y. B mecrax cAHAHHA TPHTOKOB PeKH OTMEHEHB! OT/0-
FEHHA KPYNHBLIX KaMHed H BaJYHOB,

METOOLMKA H3IMEPEHHMA PACXOA0B BOJAbl H HAHOCOB

Muapasjauveckie saeMeHTsl OYPHOrO' NOTOKA H  HAHOCHBIE PeHHMbB
MEl Havuaau Ha pexax Kapaukyas (puc. 7) m Aktawi p pacrsopax raapo-
MeTpHuecKHX noctoB. Tam noctpoensl OGaccelHBl AAA V1aB/IAHBAHHA JOH-
HblX H.EIIIDCEI-I]' H ¢ UES kK Elll!JEﬂ.EJIEHHH HX KOJTHHECTAA ﬂﬁ'l-l.‘.'HHI:lM CloCoO-
oM depe3s HaBecTHbie NPOMEXYTKH BpeMeHH H YCTaHOBJEHH BOAOC/IHBLI
ANA TOMHOrO H3MepeHHs pacxona eoiwl. Daccefium wmeior ganny 10
WHPHHY nmo any 55 M, orkoc 1:0,25 w rayouuny 1,5 a

E FSARHCHMOCTH OT HHTEHCHBHOCTH BJACKOMKIX AOHHLIX HAHOCOB BCJAH-
YHHY PacxXoid BOAL B PEeKEe HaXOAHAW pasiHuHeiMK metofamu.  Tax,
pacxon B 0,90 a*/cex onpedennaun ¢ nomolsio pogocansa (b= 1; 5 u), a
aaa pacxogos 0,10 a¥fcex cneunansHo veTanas HBAAH Tpl:'}-'m.’lhithll'[ BOLO-
CAHB BHYTPH Tpaneuenaa sHoro, Obuwmi  sua  onuTHOro OGaccenHa-oT-
CTOHHHKA MOKalaH Ha pHc. 4.
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Pacxoaw Gonee 1,04%/cex npu nomolild BOAGCTHBAE H3MepATH TPVANO,
BeaeAcTBie o0pasoBaHns  OOAbMWNX  CKOPOCTEH, MOITOMY B Takux cay-
yaax 006BIYHO MOJLIVIOTCA BepTYWIKOH. OAHAKO BO BPEMS NaBOAKA NOTOK
HECET OMEHbL MHOr0 KPYNHWIX JIOHHBIX W NPHIOHHBIX Hadocos, Ckaukoof-
PasHEI XapaxkTep HX ABIKEHHA MOMKET BLI3BATH MOJOMKY Jonacreii sepryui-
KH OpH viape o ApHixkyiiHecd xamuu. [lostomy pacxoaws B 1,0 mdfcex
HEOBX0AHMO HIMEPATh SAEKTPOHIMEPHTEIbHBM THAPOAOTHYECKHM npHOOpOM
HPB-52, paspaGotanusim [TH ann  ropusix pex ¢ GypHBIM TeueHHeM B
pycae, 3arpoMoMIeHHOM KaMHAMMH,

Puc. 7. Onopuwit nocr na p. Kapaunkyne.

[Mpunuun pefictena npuGopa OCHOBAH Ha ONpejefeHHH CTeneHd pas-
FHAKEHHA pacTBOpa noBapeHHOl COMH, BBOIHMOrO B H3MepseMbslill MoToK
(cnocofi cMelleHHs ). '

LOueHka KOHUEHTPAUHH HOHOB COJMH NPOH3BOAHTCH N0 EKTPONpoBOA-
HOCTH HEMOCpPeACTEEHHO B noToke Ges orGopa npo6 soas.. Ha kamawmit ky-
OnyecKkHi MeTp BOABl pacxoavercss okoqo 1,6+20 k2 conn. TounocTs npH-
Gopa — £5%. Conoctasienne H3MepeHHH, NOJYYeHHBIX YKA3AHHBIM NpPH-
GopoM H BOIOCAHBOM, Ad4eT He3IHANHTEJNbHOE, NMPAKTHYECKH [OMYCTHMOE
pacxoiieHHe B BeAHYHHAX pacxoia.

B nojeBbIX YCAOBHAX Ml HIMEpHIH:

|} KonpYecTBO TPAHCNOPTHPYEMBIX NOTOKOM BJAGKOMbLIX MO IHY HaHO-

. COB H HX DpPAKUHOHHBIL COCTaR;

2) cROpOCTH MOTOKA B HECKOJBKHX CTBOpax no BepTHEaAH 4epes 10 cu,
Henoabaya Tpyokn [luto;

3) monepeynsie W NPOACJLHBE NPOMHAK AHA ¢ NOMOUIBID NPOdHIOrpa-
‘tha, npHYEM ero CTepHHH CHHMAJAH OTMETKH /Ha uYepe3 Kamase 1—2 oM
N onpefeseHHs paiMepos BHICTYNOB LIEPOXOBATOCTH,

4) rHApaBAHYecKHe 3JeMeNTHl noToKa — wHpuuy (B), rayGuuy
([, ), cpeanion m MakCHMAanLHYIO CKOPOCTH (V) M VKJIOH BOAHOM MoBepx-
HoeTH (i), '

[lpu H3yYCHHH pemHMa eCTeCTBEHHHIX MOTOKOB BuIOHpaaH Takue
YYAacTKH, rie B pycie Habmoianoce VCTAHOBHBLIEECH ABHIKEHHe MOTOKA.
Tax, B 1957 r. na Kapaukyie 570 Ob1 NpAMOAHHEHHEH] YYaCTOK AAHHOM
oKoao 20 M, kKoTopeidl paszbuai Ha BOCEMb NOMEPEYHHKOB.

131

1

—

—— i —T—

s

e Bl e g




Pexum nanocos Kapankyaa 8 1958 r. mbt mecaeaosann na ABVX CTBO-
pax. Omun u3 nux — creop ¥TMC, na 50 a Buite Hero GBLA PACHOJOMEN
BTOPOH CTBOP.

1y
20 ;
304 3 "'Tf/_%
:
S ol 2
e el :
) i5 Mﬂ m LY 05 05 05 85020308 10

Pacomoanve, m

Puc. 8. Cosmemennnii’ nonepesnit ' npoduan mlupuuru nocra p. Kapaskyas
A0 H nocide nasogka, {5:1,,.-. T M3/ cex.

Puec. 9. Xapaktep NpoTexalna NAaB0AKa Ha HCCASIYEMOM YHacTHe.

Yuactoxk pycaa noo0opyaoBanu eile TpeMA BOJAOMEPHBIMH pPelKaMH.
Oana ycTaHOBJAEHA ¥V BTOPOro CTBOPA, BTOPAH — MEMAY BTOPHM H NMEpBhLIM,
TpeThA — B 16 M HHMKe nepsoro crsopa.

B cenepoil nasogox B 1959 r. cuabHo aedOpMHPOBANOCE PYCAO H pas-
pywuacs Oacceii, ﬂp:i S3TOM pacxoj BOJH =237 m3fcex, w=7,02 u2
v=3,38 mfcex. Hedopmanna pycia nMoKasaHa Ha COBMElLIEHHEIX Momoepeu-
HBIX npoduasx (puc. 8), a Ha puc. 9—I10 orpaxeno cocrosnne OaccefiHa B
MOMEHT NPOXOMIAEHHA NABOAKA M ero paspyumenne B NaBoJLOK,

B p. Axkram Bunue cteopa ¥IMC, unae Bnagenus p. Awkcail, Guan
VCTAaHOBJACHKW TPH CTBOpA, Kak M Ha Mazapcae. Kpome storo, 8 Kamaof
pPeKe NPOBOAHJAHCE H3MepeHna H na cteopax YIMC,

Pacxon nasocos onpeleasan obGwemuuim cnocobGom B Oacceitne che-

avioulum ofipasom.
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Bo spemsa maBoakos npu pacxoie Boiwn 09515 s%fcex Gaccelid noj-
HOCTBIO HanoJaHsercs HaHocaMmu 3a 30—50 mumu.

Beanunuy pacxoga Bofbl yeTavasansaan npuGopom HPB- 52, w na
OMOPHBIX NOCTAX H3MEPAJAH THAPABJHYECKHE 3JeMEHTH NMOTOKA.

N - ' r - =
L} '.'-}- &
=)

v e
‘_.'I"'!!I."o,.-:.l.

P

e e
r’r‘ .
iR i

[k

ik i T ] mia o
X ' L L T e i
- oS el - - .
A » o s Pl | . s : £
- : o j ¥ 2 3 A
e - L ; fufs l. '

Puc. 10, OnuTHEA VHACTOK pycaa mOCIe MaBOaka.

Cpeauioln TOJNUWMAY MABOAKOBEIX OTJOMKEHHH Onpeiensid B Gacceiine
TULATENABHON HHBEAHPOBKOR No AecATH nonepedHHxkaM. Cpeanss miolaib
CNOS HAHOCOB M3BECTHA, TaK Kak 3aaaHnl pa3mepsl OaccefiHa-oTCTONHHEA.

Haxoanm ofbeM OTNOKHBUIAXCA HadocoB (M3) 3a Bpems f:

W=, b, (1)
Pacxoa sauocoB (2/cex) —
B, = 11,58 T4 j:r"' npn @ <1.0 ' cex (2)
H
g, = 16666 7, npn Q> 1,0 #¥cex, o)

rge {— BpeMs NOCTYVIACHHA HAHOCOB B OaccedH, CYTIH;
" — ppeMsi HamoaHenus Oacceiina, MiH.;
W,y — CPEHAN MAOUAAL 3AHECEHHOro Gacceiitd;
Ji., — cpenHsas TOAMUHA OTIO0MKEHHI. 3
VIeALHOE COJEpKAHHE BJEKOMBIX HAHOCOB (2/M7) YCTAHABAHBAAM MO

OTHOIIEHHIK

Pg’%' . (3)

HauGoaswnii pacxoi BoA, NPH KOTOPOM ONpefeaHJH KOJAHHECTEO HAHO-
coB, coctagager 2,4 m*/cex, 4TO 3HAYHTEABLHO MEHbIIE 3AMEPEHHOIO na-

BOAKOBOTO pacxofd Kapankyas (4 u%/cex).
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O6vemuuit Bec HavocoB (m/M°) B NOJEBHX YCJAOBHAX.

=18 (4)

D
1
o 4

KpnBag 3aBHCHMOCTH JOHHEIX HAHOCOB OT PACXOA0B BOIAH NPHECIEHA
Ha pue. 11,

_..%;ﬁ"‘

20000

30008

T

i
Pe g 1 1 i i |

| .
& e Be L2 A6 20 I4 zfa.‘ﬁ,u-}m;'

Puc. 11. Kpr#ad 3asHCHMOCTH JOMHWX HAHOCOB OT PACXOAOB BOJHL,

Jlaf XAPAKTePHCTHKH CPeAaHell KPYNHOCTH CMECH HAHOCOB CpeiHHH
AWAMETpP 4aCTHIL BHUHCIWAN 1O (Qopmyae

[1d;
ﬂr:p= E—i%ﬂ_-‘ [5}

rae /1, — NPOLEHTHOE COAEpKAHHE (o Becy) dpakuui;

| — CpeaHss apH(METHUECKAR KPYNHOCTL (pakuim.
[lo B3ATHM NpoGAM 14 COOTBETCTBYIONIHX PAcXOA0OB BOAB H HAHOCOB
(Tada. 2) CTPOH/IH KPHBHIE rpaHy10MeTpHUYECKOT0 COCTaBa HAHOCOB (puc. 12).

Tabauwna 2

I;i Nuaserp, s
1 Homep . N el 7
i K pHnoit Jara (), M/ cex (i, ¢/cex i 4 z
i P max
| I 24.111 [,80 41600 0,035 48,0 | 315,0
. 2 28,111 1,10 26100 0,036 41,0 | 200,0
1 3 14.1V 1,47 98600 | 0,029/0,03 | 37,0 | 300,0
' 1 6.1V 2 30 74510 {3,040 48,0 | 350,0
b 19.1V 1,70 37400 | 0,045 46,0 | R00,0
6 211V 1 ,ab 43000 0,023 45,0 | 20,0
7 24,1V 2,79 — 0 041 55,0 | 450,0
: 8 2.V 2,40 26400 0,039 50,0 | 400,0
i 9 4.¥ 1,800 9500 - 42,0 | 3000
. 10 13.V 2,070 41100 0,028 50,0 | 320

Touka nepeceueHns npamon C KPHBOI TPaHy OMETPHYECKOro COCTaBa
qaeT PeANuHHY CPEAHEro jHameTpd, KOTOpas no qopmyae (3) i rpaguey
HMEeT "CXOAHOe 3HAUeHHe, COOTBETCTBYIOMIEE 60—70-npoLUeHTHOMY COLEP-

WAHKIO COCTaBa HAHOCOR.
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HAHOCHBIF PEXHM

Teepawiii CTOK Ha ropHoM yuactee hOpMHpYeTes NOL AeHCTBHEM MeTeo-
POJOTHYECKHX, PenbedHbiX, MOYBEHHO-TEOJOTHYECKHX H ADPYTHX (hakTopoB.
Kam/Iufi H3 HHX B Pa3iHuUHOe BpeMi H 18 pa3HbX peudblx OacceitHos
HrpaeT pelalouiyio poah B ofpa3oBaHiH TBEPLOro CTOKA (ero BeJHYHHBL).

CAOMHOCTE MECTHOCTH cO3iaeT upeasbidafino Goabliuoe pasHooOpaswHe
B peHMe TBepAOro CToKa W TPYAHOCTL B YCTAHOBAEHHH CBA3EH MeiKay
TBEpLIM CTOKOM U ero (opMupyoulnMy (akTopamH.

AHAAM3 HATYPHBIX MAaTEpHAIO0B MOKA3LIBAET HeOAHHAKOBOE NPOUEHTHOE
CODTHOLUCHHE NOHHEKIX M B3BEeLIEHHEIX HAHOCOB OT oOOWIEro CTOKA HAHOCOB
H BOARL, 4YTo NOATBEpAAdaeT MHOrooOpasHe peXMMOB TBePIHX CTOKOB 144

pasauuHEX peK B pPasHbiX reoMopQOJOrHYeCKHX YCAUBHAX M H3IMEHeHie
pexHMOB o yuacTkaMm. Hecmorpa Ha GoJbluHe VKJIOHB H OFPOMHYIO TpaH-
COOpTHpYIOULYI0 cnocobHocTh ropheix pex Cpeauwedt  Asnn, akTiueckan

MYTHOCTL HOTOKA H KOJHYECTBO NPOHOCHMELX pEH[lﬁ JOHHBIX HAHOCOB HEBE-
JRKH. 310 06BACHALTCA VCTOHYHBOCTRIO FOPHHIX YUACTKOB PEK NPOTHB pas-
MbIBA, TAK KaK pyc/ia HX KPemKO CAOMKEeHLl H3 KPYMHBIX OOOMOUHLIX Ma-
TepHAJA0B H NOCTYIJIEHHe B PEKH HAHOCOB H3BHe OrpanHyeno ocoleHHOCTH-
Mt reoMop(oorHuecKoro crpoenus OacceilHOB pek.

Kak mokasaau nabaiogeHus, CTOK HAHOCOB TFOPHHIX pexk Kapankyiab o
AkTamn B Teuenue rofaa pacnpelefaeTCA BeCbMAa HEPABHOMEPHO: OCHOBHAN
Macca HAHOCOB TpaHCMOpPTHPYeTcA BecHoit (Mapr, anpeab, Mafl)., 3a 37OT
nepHol KROJHYECTBO HaHOCOB COCTABJRCT NMPHMEDHO ﬂﬂ% rMaoBordg CToRkd
(pHc. 15).

CpensecyTodnslii TpaHK pacxoia HaHOCOB B 3aBHCHMOCTH OT BedaH-
YHHR pacxolad BOAW AJH Kﬂpitlil':}'ﬁﬂ MpHBEIEH Ha pPHC, 13, ua KOTOpPOIro
BHAHO, MTO [ABHMEHHIO JAOHHAIX HAHOCOB COOTBETCTBVET pPacxol BOALI MMpH-
smepuo 180—200 .afecex.

Ha pue. 14. nokazansl rugporpadsl HaMeHeHHHA PacXoA0B BOAL W Ha-
HocoB 3a 1958 r. OGpauiaer wa cebs BHHMaHHe MX OAMHAKOBBLIA XapakTep,
d Takwe OJHOBpeMeHHOE HACTYNJAeHHC MAaKRCHMAJAbHbLIX BCJAHYHH.

EPEEIIEMEEE'«[I{EH HACBIIIEHHOCTE 33 OCEHHe-3HMHH I nepHoad cocTaBaA-
et 40 2/, BO Bpems napojKa OHa VBeauuuBaerca fo 32500 z/m?

Takoit peakuit xapakrep HIMeHeHHs YALALHOTO COHEpPIKAHHA, a CJeldo-
BATEJBHO, MYTHOCTH Dﬁ_‘,’EJIE}BJ]HEIEET['H TEM, 4TO B XOJIONHbIH nepuonL npo-
AYKTE BbhIBETPHBAaHHH C NMOBEPXHOCTH E[L’l{}f:ﬁﬂpﬂ B PYCNO NMOYMTH HE MNOCTY-
MaloT BCACACTBHE OTCVTCTBHA MNOBEPXHOCTHOTO CTOKAa, XapakrtepHo, uTo
MYTHOCTEL BOjiL B Kapankyae B mapre, anpeje H Mae BO3pacTaeT COOTBET-
CTBEHHO YVB&JAHUMEeHHK AWHAKOrO pacixolld. [Mocae NPOXOKACHHE NMHEa NAaBOA-
Kda YMEHbIUEHHE pAacX0da BOAbl CONPOBOKAAETCH OGBICTPRIM OCBETACHHEM
BOABI, B Pe3VLTATE Herp NpH OOHHAKOBBIX pacCX0/aX MYTHOCTL BOAL B [Me-
pPHOA nogbeMa vposHel Goablie, YemM B MepHOd cnana.

B AxHH BHINajeHHA OCAAKOB MYTHOCThL BOAL B peKe NpeBbllIaeT MYT-
HOCTH B MOTOXHE JHH B HECKOJNBKO pa3, XOTH pacXoibl BOMIL GAH3IKH, E'TD
MPOHCXOAHT MOTOMY, YTO B VC/JAOBHAX TOPHBIX PeK OCHOBHOH HCTOMHHE MO-
MONHeHHA CTOKA HAHOCOB — MNPOAYKTL BhIBETPHBAHHA, CMLIThE CO CKIOHOB
OGacceliHa NOBEPXHOCTHHIM CTOKOM.

[Tpn oTCYTCTBHH CBEAEHHI O CTOKE BJIEKOMBIX HAHOCOB MOMHO HCTOAL-
30BaTh KPHBYIO CpellHeMeCcAYHOro ruaporpada BoAbl H HAHOCOB Aa# npei-
BAPHTEALHOID OnOpegemeHHsl pacXona JA0OHHBIX HAHOCOB PEK, CXOAHBIX C
p. Kapankyas, _

' HeoGxogumo oOpaTiHTh BHHMAaHHE HA TO, YTO COAEpPMKAHHE HAHOCOB 8
BOAE MEHAETCH HEeNponopUHOHANbHO H3IMEHEHHIO pacxola BOAL B pekKe.
[MostomMy npu EBeIMHC/EHHWH pacxoia HAHOCOB M MOCTpoeHnH rpaduxa
HCMOAL3IOBAHHE [aHHEIX CpeiHelerKalHbIX H CpelHeCYTORHLIX pacxoios
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NPHBOAMT K omAGKaM. BeaumHs pacxola HEHOCOB MOKHO BHIYHCAATH
AHIUL HA OCHOBE PasOBBIX HaGMIONEHHIl 3a pacxoaaMu BOAb B peke. Omna-
KO0 Hai(odee VHOBATBOPHTENBHBIE Pe3yAbTATH MAOAYYAOTCH NPH HCOOMb-
S0BAHHH CBA3N MEKIY VAEABHBIM COAEPHKAHHEM MOHHBIX HAHOCOB H pacxo-

A0M BOIGL

1.3
p.=10,82-Q". (6)
“OTH YHCAOBHE fatHEle nocTosHHE Aaf p. Kapaukyns.
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Puc, 13. Cpeanecyrounwii rpadmk pacxona soasl B IOHHHX HAHOCOS.

Ha npearopeEOM Y4YacTKe H3-38 YMEHbIUCHHA YKJAOHOB H, CAeNOBaTelb-
#O, cKopocTell moToKa OTaaralorcs Gosee KpynHbie ppakmmi AOHHBIX HaHO-
COB, NPOHOCHMBIE TOTOKOM € BEPXHHX y4yacTKOB. MHTEHCHBHBIH Xapakrtep
OTAOHEHHA HAHOCOB OOBACHASTCH TaKiKe TeM, HTO B NMEPHOJ BereTaluH,
KOrZa B CBASH C NMABOAKOM OTMedeHHl ocoOeHHO OOHJAbHLIE HAHOCH!, BOAH

Yacto 3a0HpaeTcs AAA HPPHTAUHOHHEIN wedeil.
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Bo MHOrHX cavyaax npejensHoe HachllieHHe NOTOKA HaHOCAMH He:
COOTBETCTBYET TPAHCMOPTHPYIOWER CNOocOGHOCTH NOTOKa pacCMaTpHBaeMBIX
YYACTKOB PEK. :

PaswooGpaane yeaoBrii opMHpOBaHHA H peXHMa TBEPAOro CTOKa pek
He no3eoafeT cocTaBuThs 000o0Lla0IYI0 CBfA3b MEMAY TBEPALIM CTOKOM H
THAPABAHUYCCKHMH 3JeMeHTaMH NOTOKAa, a nodydyeHHule QOpMyAL mOACHETA
pacxoia HAHOCOB FOAWL TOALKO AAA Kampmoi ortfeabHoll pexn. Tloayuenne
HaJeXHOH 3aBHCHMOCTH pacxojla HAHOCOB TFOpPHEIX PeK eue CcAoxHee.
Pacuertnie GOpMyanl A4f HAHOCOB, NOJyYeHHHE Ha OCHOBe AalOpPaTOPHHX
IKCNEPHMEHTOB, He OTPaMKaloT 0OCTAHOBKY HATYPH, NOSTOMY OHM H HENpH-
EMJACME B HHMREHEDHEIX PEI‘-E'!E'FE]:’C.
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Puc. 14. Ppaduk cpeanevecaunoro pacxoia poid M JOHHKX HAHOCON,

Ha BERXHHX YYaCTK4AX pER C ﬂ]."}]Hb].‘-l TEHEHHEM NOTOK B3IBELIHBACT
GOABIIOE KOJHYECTBO KPVIIHEIX HAHOCOB] HEKOTOQRLIE KAMHH BLICKAKHBAIOT
BHIllle NMOBEPXHOCTH BoAw. BeoneacTBHe pe3koro HW3MeHeHHSs MPHOBEHHBIX
NYAbLCAUHOHHEX l{'.Hﬂ}‘.IEIETE]TI OTAeJdbHEEC TBCPALIE YACTHLL 33XBAThIBAIOTCH
CO OHAa MOTOKOM'H MEPEHOCATCH Ha IHAYHTENAbHBIC PACCTOAHHA NO TEYEHHID
Ha HeGOJLIWION BHICOTE OT AHA, 4 B NABOJOK B NPHAOHHOM CJA0E H MO JHY
NepeMellaloTea KPYVNHbBIE HAHOCH BMJAOTL A0 BaAYHOB 3HAYHTEALHBIX pas-
MepoB, KOTOpHIE, Kak Mokasaium HaOGA0NeHHs, NepeiaBHralTcs CcKauykool-
pasdo, BaekoMule HAHOCK, OTAGNHBIINCE OT JAHA, Yepe3 ONpeaencHHOE pac-
CTOAHHE CHOBA NalalT A0 CAelylouled OJAaronpHATHOH KHHEMAaTHYECKON
O6CTaHOBKH A8 WX noabema. boaee THxeae wacTHllu COBEpLUAOT KOpOT-
KHEe H HeBBICOKHE CKaukH, a 0o/ee¢ MeNKHEe NOJHHMAKTCH B CaMylo TOAuly
NnoToKa.

Bo Bpems naBoaka pe3ko BO3PACTAET CKOPOCTL NOTOKA. XapakTepHO,
NTO B Havyale NMaBoiKa ABHKYTCH Ooaee Menkue Havocu (d=1—10 mm);
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C BO3pACTAHHEM PACXOla BOAHW YBEJHUMBAETCA CKOPOCThL NMOTOKA, YCHAHBA-
ATCS ero TPAHCHOPTHPYIOUIAA CNOCOGHOCTh M MOTOKOM NEPeHOCATCA Kpyr-
Hele Hanocw anamerpom ao 0,50 m.

BOAHBIA PEXHM

B naBojoK THApPABAHYECKHE 3JeMeHThL OYpHOro NOTOKA HMElT onpe-
JeneHHBle 3HAYeHHA, TPrAd KAK B MEe¥eHb H3-3d Hero3IMOMHOCTH HFEBHJ‘T[:"
HOTO H3MepeHHsi pa3MepOB MOTOKA TPYAHO MOJYYHTH BEJHYHHY CPeAHHX
PHAPABJIHYECKHX 3NEMEHTOB Cro.

Tabanuwa 3

Q. | m Uep! Vans |- B
llara M3¥cen| M3 .uif:'l;x _uifﬁl M 'hcp' Himase ! Fr Fr

91.1V| 4,35 | 3,08 | 1,41 2,9 | 9,5|0,32]| 0,46 |0,034] 0,634 1,130
15.v| 5,38 | 3,20 | 1,64 2,45 | 9.5|0,35] 0,46 | 0,036 0,780( 1,333
16.v|10,7 | 4,77 | 2,24 2.8l 9.5 (0,50 | 0,56 |0,034 1,020 1,440
20.VII| 5,35 | 3,48 | 1,54 2’57 | 9,5(0,37| 0,52 |0,037] 0,653 1,290
NweGorascy, 1953 r. -
m_vl a,au|4,3sl 1,94 | 3,06 | 89|050] 05 | — |0,767) 1,69
3.vi| 782|443 1,77 | 3,33 | 8.8 n,ﬁul 0,65 In,nrzul 0.637] 1,584
Axtam, 1953 r.
4.1 3,38 | 2,07 1,63 2,10 4,5|0,46| 0,53 |0,026] 0,580 0,848
4.111| 6,60 Lngaj 295 | 2'74 | 4.7 |0.62| 0.75 | 0038 0,830 1,02
2.1 7,11 | 3,03 2,35 2.97 4,7|0,67| 0,8 | 0,046 0, 1,05
Maprentcail, 1953 r.
17,0 | 6,4 | 2,66 4,00 |14,5]|0,44] 1,08 | — |'1,75] 1,73
114’7 | 6loa| 2043 | 333 |144|042| Lot | — |1;44] 1,10
9.V{12,9 | 5,08 | 2,54 4,00 |14,4]0,35| 0,94 — | 159 ] 1,92
10,20 | 4,45 | 2,29 333 |14,3|031| o088 | — |1.,81| 1,43
Masapcai, 1953 r.
5.V] 2,62 1,37 1,91 2,94 3,510,39] 0,50 | 0,035 1,005 1,93
6.V| 2,14 1 1,14‘ 1,88 I 2.88 | 3,5/0.33| 0,44 |o0,035 1,21 2,11
15.v] 1,72 | 1,15 | 1,50 217 | 35|6,33| 0,49 | 0,037 0,77 | 1,075
Kapauxyan, 1958 r.
10.V] 0,45 | 0,425/ 1,06 | 1,90 | 2,68/ 0,159 0,275 | 0,037/ 0,714 1,339
19.1v| 0,550( 0,490 1,13 .[ 2'10 | 2'90| 0,169) 0,290 | 0,089} 0,707| 1,413
18.V| 0,635| 0,560 1,13 2'60 | 3,50/ 0,160{ 0,250 | 0,037| 0,815 2,750
29, 1v| 0,840 0,620 1,36 2'% | 2,55/ 0,243 0,410 | 0,038 0,776( 1,206
15.1V| 0,960| 0,635 1,51 2'60 | 2.45| 0,259 0,380 | 0,038( 0,897 1,820

[Mpu ananusze matepuanos YITMC Mul LONONHHTENbHO H3YYHAH TPHAE-
raioliHe K CYULeCTBYIOIIHM THAPOMETPHYECKHM CTBOpAaM YWAaCTKH pycaa,
TEnA OUeHKH THAPABAHYECKOrO PeHMa pek MojcunTanH uHcao Ppyna, xa-
paKTepHaylollee KHHETHYHOCTH MOTOKA HA TOPHBIX YYacTKax B NABOAOK.
Fra BeaHUHHA JJH cpeAHel rayOHHB NO CEYEHHI0 H CTPeHeBol TrayGHHbI
HMeeT paBHoe 3HavenHe (Taba. 3):
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yTo OGBLICHABTCA 3HAUHTENLHO MEeHbILEl 1epOXOBATOCTLI) B CTPEKHENOH
YACTH NOTOKA 32 CHeT JBHMMEHHH HAHUCOB, Tak Kak Oonee MenkHe Qpaxkiiud
HAHOCOP €O CTPEXKHEBOll YaCTH 3anoiHAIOT I BLINIAMKHBAIOT NPOMEHYTKH
MEAKLY KPYMHBIMH HaHOCAMH (KaMHAMH). 4

Bee 570 yBeJHuHBACT CKOPOCTH NMOTOKA B pycae. Lnaj naBoika conpo-
BOMCIAETCH BHIMLIBAHIEM, YBJAeUeHHeM MNOTOKOM MEAKHX /JOHHBIX HAHOCOB
H YCHACHHEM OTHOCHTENBHON 1ePOXOBATOCTH IHA.

OnscanEoe ABAeHNe OTpazKeHo Ha pHe. 15, rie Aad pasiHYHBX pek
NoKa3alo H3MeHeHHe cpeaHeil H MAKCHWMAaibHON CKOpOCTEll MOTOKAa BO Bpe-
MeHH, a TAKIKe Cpeiusis CKOpPOCTb, MOACYHTAHHAA M0 OOLMHOH (opmyae
rHApaBTHREH npH 3ANAHHOH BeJHYHHE n no WwKane mepoXoBaToCTH.

Ha Tex e rpadukax nokasana crenedb Ae(opMmaunn AHa ¢ yBeauye-
HHEM Pacxoios.

AHanu3 NpoBeleHHLIX KPHBHIX MNOKA3bIBAET, YTO NpPH HApPACTaHHH na-
BOJKA [0 ONpefeAeHHON BeNHYHHL JIHO He PasMLIBACTCA H YPOBeHbL BO/Lb
noauuMaercs BeepX. B 370 Bpems peKa HeceT TaKoe KOJHYECTBO HaHOCOB,
KOTOpOe OTBeHaeT TPaHCHOPTHpYIOIed cnocofHOCTH nmotoka. [laabheiluee
HapacTaHMe pAcXofla pasMulBaerT pycao. Xoj HApaCTaHud Nasojka Onepe-
JKACT X0/ MYTHOCTH, TAK Kak TOTOK, WMesl H3OHITOK SHEPrHH, pasMbiBaer
AHO 1A MOAHOrO HMCNOAL30BAHHA CBOEH TPaHCNOPTHpYOUEHd CnocoGHOCTH.

[Npu cnaze napojgka C yMeHbIICHHEM Tpaﬂcrmp'rﬂpymmeﬁ CMmocoGHOCTH
NoTOKA JHO HapacTaer.

Ha ropubix pekax cHabHOi aedopMaunn He HaGaoaaeTcs H3-3a YCTol-
YHBOCTH A0#a PeKH, o0BUHO CAOMEHHOTO KPYNMHBIMH OGJIOMOYHBIMH MaTe-
pHanaMi B KaMHAMA,

Kax noxazanu saGmonedus 1959 r. (puc. 83—10), Takoe pycno medop-
MHPYETESl TOABKO npH GOMBINHX BHE3AMHLIX MABOAKAX, H3OHITKe BiAEKYyIUeH
CHALL MOTOKA, KOTOpas Moraa (O nepemellaTe KAMHH H BajyHil, CJarao-
iHe AHO ropuofi pern. B sToM eayvae ocolo BajKHOE 3HaueHHe HMeeT npa-
BHALHOE YCTAHOBJIEHHE BEHYHHH H pa3MepoB pycaodOpMHpYIOLIETO pacxo-
na n o0beMa HAaHOCOB,

B sakmiouenne ormerus, uto kosdduunent llean C (umau mepoxosa-
TOCTH 1), HHAME TOBOPS CONPOTHBJAEHHE pycia MpH JABHKeHHH MOTOKA B
3aBHCHMOCTH OT THAporpada pekH, HIMEHAETCA B 3Ha4HTENbHEIX Npeienax,
KOTOpLIe JOMMHE OBITL YuTeHpl B MHMEHEDHBIX pacuetax mo Aediopmauus
pycen pex,
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