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H. A. UBETKOBA

TEXHHYECKHE YKA3AHHA A0 ®HJILTPAUHOHHOIO PACYETA
COOPYKEHMH HA OPOCHTEJNBHOH CETH (MPOEKT)

H!:'-IIJI.}’ TOND, YT EDI:J[]}")F,EHHH Hil UF{]L'.HTE.']thﬂ CETH OTARYAKTCH
HeGoALMON wHpunoft (no oTHOMmMEHH K Aanne), duavTpamnonnsfl notoy
B HX OCHOBAHHH HMEeT ACHO BHIDAMEHHBIl NPOCTPAHCTBCHHHH XapakTep.
llpsivenenie AAR TakUX COOPYMKCHHA pelmcHnit 3a1aun B 1J0CKOCTH, 4
TeM 60JACe MeTOA0B NPAMOR KONTYPHOR (PHABTPAMH NPHBOAHT K FPyOLM
HeKamenuasm, Tak, seanuuna prALTPAHOHHOrO HANOPa B HH30BOR YacTH
tfﬂﬂp}’:ﬁﬁ'liliﬁ. VETAHOBJACHHAR NMPOCTPANCTEEHHLIM MOACJAHPOBAHHCM, OHA3L -
BAGTCA B JARA-TPH pasa Goabmedd, ueM 5Ta e BeJWuHHa, onpefejcHuny
VIOMAHYTHMH NPHOJIHAKCHHBIME CTIOCOOAMI.

B peayanrare HeaoyueTa NOBLINEHHOTO AABACHHA B HHI0BOHA YacTH B
OAHMX cayvasnx, caabofi (GHALTPANHOHHON YCTORYHWBOCTH PYHTOB OCHOBA-
HUH—1 APVIHX, 8 TAKKE COBMECTHOTO AeficTBii 3THX (PaKkTOPOB NPOHCKOAKT
paspvucHue unmuero Gueda coopy kennh no conpamenno Goedos. Caeayer
OTMETHTh, 4TO 3APHKCHPORAHNKE CAYHAN PA3PY ILEHHA HHANHX ObedoB OTHO-
CHTCH K OCHOBAHHMAM H3 HECBAIHKMX TPYITOB; B CRAMILIX We 'PYHTAX NOJ006-
HEE ABACHHS He HAGAI0MAITCA, XOTH MHOFHE H3 COOPYKCHHI paccHHTanb
N0 MeToAy npaMod KOHTYPHON AHHHH, YCTONYNBOCTH TAKNX COOPYKEHHA
COACHCTRYIOT, NO-BHANMOMY, Asa MomenTta (ecam He cuuTate OOLYNO
IPHHUMAEMOTO B HH3OBOM uwacTH .3anaca® B TOAMHHE BOJOGOH): BHICOKAR
(HALTpaHOHHAA YCTOMUMBOCTL CBASHLIX TPYHTOB H MeHbUWHA Koaddu-
HHEHT (PUALTPALMH TAKHUX TFPYHTOB N0 CPAaBHEHHIO ¢ OOBIMHEIM OETOHOM.
B stux ycaoBunx GeToH BHIMOAHSET POib APEHa®wa, CHHMKAS (QHALTPAIN-
OHHHWA wanop p ocHosawuy. B auTeparype noka eue OTCYTCTBYIOT HCHEp-
UBIBHIOILHE JaHNBe, HeoOXOAMMBIE AA%  YueTa nocaeaHero gakrtopa,
MOTYVULErO CHIPATL B OVIVIINEM BAKHYIO POJdbL NPH SKOHOMHUHOM TPOEK-
THPOBAHMH COOPYHEHun.

[lpoctpancTeennoe peleHne 3afayH ABHACHHA PUABTPALHOHHOIO NHO-
TOKA BO3MOAHO Mojfeaupopandesm merogom 3UJIA. [Morpaununsie ycaoBus
(nome pXHOCTE AENpPeccHH) ONPeaeIdloTcs B IPYHTOBHX JOTKAX B A0CTa-
TOUHO KPynHoM MacmTabe.

Oanako HHANBHAYaABHOC (HALTPAIHOHHOE MOAEARPOBAHHE COODY-
KEHHH HA  OPOCHTEABHON CeTH, CTPOAWHXCH B G0ALIIOM KOJAHUECTBE,
npeacragaser coboil aagauy, NPaKTHUECKH TPYJIHO OCYUICCTBHMYIO,

B CAHHMHMPH, a B nocreayiomem B Hucruryre soauux npoGaem i
rugpotexunkn AH YaCCP naunnaa ¢ 1956 r. wccaeaosanacs (uApTpa-
uuA metrogoM 3JIA mas wppuraumonsex coopysennfi. Tlo xapakrepy
NPOTEKAHHA (PHABTPALHOHKOrD NOTOKA 3TH COOPYHEHMA MOKHO pasje-
JIHTH HA TPH FPYONL: nepenaabl-OGHCTPOTOKH, BOJOBHNYCKH H3 KAHAIOB W
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BOAOX PAHHANIL, AKBEAYKH H KOHCOAbHHE COPOCH. HeeaejoBaHHbIE COOPY-
ennst, NPeiBaPUTE LHO 3ANPOEKTHPOBAHNEE HHCTHTYTOM Cpeiasruipo-
BOAXJAONOK W APYTMMH  Opranusamussi, OblM B H3BECTHON Crencun
OAHOTHITHBIMHE.

Jas ykasauunx BHAOB COODYIKEHHI B YCAOBHAX ONHOPOAHBIX TpYH-
TOE B OCHOBAHMH GLLAH NOJyUenn napamerpsl (PHALTPAUHOHHOIO NOTOKARE
AOBOALHO LWIHPOKOM JIHANA30HE MX PacXoj0B W HANOPOB, 34BHCHUINE OT
YCAOBHON OTHOCHTEALHON WIHPHHH, NOHHMAEMON Kak OTHOWIEHHE Xapai-
TEPHON WHPHHL COOPYMHEHHA K Cro AAHHE B:L nOTHCCHTEALHOTO HANO,
T. ©. OTHOWCHHA HANOPA Coopykenus Kk ero gaune fil. 3aBucHMOCTI OT
ApPYrHX TokasaTeqell O0Kasanuch CAAOKMM, H HX BIHAHHEM MOAHO Gran
He3s G0ALWOoH NOrPemHOCTH npeHeGpeb,

Taxum of6pasoM, YARJI0ChH NOAY4INTLH O0OOHIIEHHWE 3ABHCHMOCTI OT
ABYN  YNOMAHYTHX NoKasareneil coopyikeHui — OTHOCHTEALHOH WHIPHHE
it OTHOCHTEALHOrO HANOPA A4A OCHOBHEIX [HAPAMCTROB (PHALTPALHOHHOTO

M0TOKA, HEOOXOAMMMX NDPH NPOEKTHPOBAHKH, A HMEHHO: (PHALTPALHOHHOTC
Mo BLIXOJAHLX TRALMenTOR 1,3'H.Plﬁjlﬂu}l tlII!.'Irrl'p:lllnr'r]l]lnrﬂ MOTORKH.

3aBHCHMOCTH 3TH, NpPEICTABICHHHE B [PapUyeCKOM BHAE, NO3BOJSI0T
NPHMEHATE NPH OPOEKTHPOBANMH PE3YAbTATH Gonee rounoro (npocrpan-
CTREHHOTO) pemenust 3afaun (PuabTPauuin A8 PACCMOTPEHHBIX BHAOE CO-
ppyHeHnil 083 CHelHAJLHOrD KaXAbA pas MOleAHpOBANNA. TprHaTLl
rpapuueckuil MeTojl pemenHs NpPeJonpefejdeT HEKOTOPYIo HETOUHOCTL
PE3YALTATOBR, HANPHMED B 3HAYCHHAX OTHOCHTEABHOIO Hanopa 8 NPSiSdax
0,01 =0,2, uro HeoOXOAHMO HMEThL B BHAY HPH pacucTax. -

Jlannan paGota, nyGanxyemas B (QopMe NPOGKTA TEXHHUECKHX yka-
sanuil, Gyjaer crnocoOGCTBOBATL GoJee IWHPOKOMY BHEAPEHHIO COBPEMEHHLX
METOI0B (PHALTPALHOHHOrO pacuera B NPAKTHKY THAPOTEXHHHECKOIO fpo-
eKTHPOBAHNA, Y Kasanuus npocsorpenst wuw. B, @®. [losproBeiM, COTJIACHO
HOMEJAHHAM KOTOPOrO B TEKCT BHECEHH HEKOTOPHIE INOUOJIHHTE.IBHAIC
NOACHEHHA.

OBIHE MOJOXEHHA

1. Hactosumue TeXHHYECKHE YKA3aHud CAYMAT 449 ONpeicIcHis
nApaMeTpoB (PHALTPALHOHHOIO NOTOKA, MNOAYHEHHEX PCUICHHEM 301441
B MPOCTPaHcTBe. ITH NapaMerphl HeOOXOAUMEL IIPH pacueTe YCTONUYHBOCTH
i NPOYMHOCTH THAPOTEXHHYECKHX COOpPYMeHud na OpUCHTEALHOH CeTH H HX
ocuoBanuil, Mppuranuonnue COOpy:KeHus ua COTH yCTPdHBAIOTCH OO YHD
HEGOALIIONR WHPHHEL 110 OTHOWEHHIO K WX NPOTHAAREHHGCTH BAOAL HOTORH,
n03TOMY (PHABTPALHOHHLIN pAcUeT A0/KeH UPOHIBOANTLCH  1d  OCHOBE
[POCTPAHCTBEHHOTC pelenna 3aaaun dHabTpauuy.

2, JlanHBIME YKA3AHHAMH CACAVET 10]b30BATLCA 1A DHALTPALHOH-
HOTO pacyeTa CJACGAYIONHX TPEX THIOB COOpYKEenHil ua OPOCHTEALHO]
ceTH, BTOPOrD, TPETLEro N HUETBEPTOro KIACCOB KANHTAARHOCTH, PuCio-10-
MEeHHBIX HA OCHOBAHHH H3 OAHOPOAHGTO rpyuta.

a) nepenagoB-0LICTPOTOKOB;

f) BOAOBLINYCKOB H3 KAHAAOB H BOAOXPAHMIHLL

B) KOHCOALHWX COPOCOB M UKBEAYKOB, A TAKMKE KOHCTPYKLEHM, OHH-
caiHbx B nm. 4, 14, 21 u GAH3KHX K HUAM [0 OYEPTANHIO B Lpeigaax
HallopoBs, ykazanuwx ke (no, 5,13, 21).

Jas KOHCTPYKUHA, CYUIECTBCHHO OTANYAIOUUNCH OT YKA3dHiblx, i
409 APYTHX HANOPOB (PHABTPALHOHHLI pacder COOPYKEHMI Ha OpOCHTCAl-
HOfl COTH A0KeH [POH3BOMNTLCH HA OCHOBANHH MOZEANpOBAHNA  (QUAL-
TPALHOHHOTO NOTOKA B NPOCTPANCTBE OOILENPHHATLIMIL METOLAMIL.

G



3. Ipueegennuie TEXHHHECKHE YKASaHHA COACPWAT JRaHHLIE, HEOOXO-
JAHMBIC A8 pacueTa coopyXenill, —pHALTPaLHOHNKE HANOPLl, MAKCHMANL:
HBIE BLIXOAHLIC FPAAHEHTH [}"I'M':]III:I] fiJl!ﬂh'rpﬂI.LHﬂl[HDr{] HOTOKa ® HC
KOTOPBIC VKA3AHAN O NPOEKTHPOBAHHH C YUeTOM YCTORYHBOCTH TPYHTOB
BHITEKIOWHE H3 NOJAVHEHHLIX PE3yALTATOR (PUALTPALHONHOrO pacuerd.

OO6ume yKa3aHU, TEXHUYECKHe YCIOBHS M HOPMH NPOEKTHPOBANMN!]
FHAPOTCXHHYCCKHN COOpYMeniil ¢ yuetoM (UABTPALKA B OCHOBAHHH CO-
AEPHATCH B APYrux, panee onyOankopanunix matepnaaax [1,2], w 5 na-
CTORIUMY TEXHHHECKHX YKasaHHaX He NpHBOJATCH.

Mepenaibi-OBICTPOTOKH HA OPOCHTENbHOH CETH

4. Koncrpyrkuusa nepenajitos-0OLCTPUTOKOB, PacCUHTHIBAEMBIX N0 Hu-
CTOHLLHUM TEXHINCCKAM YRA3aHUAM, XAPARTCRpHIYETCH CISAYIOMHMI OCHOBHEL-
MH IaHNBEMIL YEAOH BoaockaTa m=4.0, nonepeynoe CeYeHHe TpaneieHIa b
ioil popssl coTRocaMy m=1,0. B HHAUESN TACTH BOAOCKAT HA JAHHE, paBHON
npuMeprno 3.0 rayonukl B OTBOARNIEM KaH2AC, PACUIHPAETCH A0 CeHenHa
Kana1d: noAxoanoll yudciok ¥ BOAOCKATY TOPH3OHTAALHLIN, AAHHOR HDH-
MepHo 3.0 rayonHe B NOABOARIICM KAHAAE CONPAraeT CeveHHe Kanaaa ¢
BOAOCKATOM; BOJAOOOHHLIA VHACTOK C FOPH3OHTAILHEM JAHOM HA YPOBHEe
fira kauaaa (O6es koaoaus) aaunoil npumepno 3,7—3,8 rayOuue 0TBOARA-
NEro Kauasa ¢ ceueHnesm no ¢opme Kanana, pHcOepMa  HMeEeT JIAHHY,
PUBHYI0 AJAHHE BOJ00OR H JEAdeTcd N3 raJevuHHKOBOH OTCHINKH,

[lepenaim-OLCTPOTOKH YKA3AHHON KOHCTPYKLHH BHIMOJAHAIOTCH B ABYX
BAPHAHTAX: O€3 JpeHaMHLX VCTPOHCTE H C JIPEHAXEM B BHAE CMAONIHOTO
Tiodarke noN AHOM M DOpraMu WMKHEN TperH paciiupsiomefica  wacTw
BOLOCKATA, TOPHIOHTAABHOTO BOJADGLA W nepeoit Tpeti pucGepmu (puc. 1).

3. Humenpupoaumele yviasadus no QUABTPANHOHHOMY pacyery cJje-
AVET NPHMEHATE 144 nepenafnos-0LCTPOTOKOB € Hanoposm Ao 10,0 s aay
KOHCTPYKILHH, ONHCAHHOA B nyHKkTe 4 Wan  Gauskoil K leil no kondury-
PAIHK, & TAKAKE 11d NpuOAHKEHHOrD PacueTd COOPYHEHHA C HHUBIM  YK-
JonoM  Bojockara (a0 mo=50) H Japyrofl AAMHOH BXOAHOO H BLIXOJ-
HOFD YVUACTKOR.

6, buasTpannounoe Japienne 118 Nepenajos-ObLCTPOTOKOB Y Ka3a-
How B . 40 KOHCTPYKUHH onpejessercd 10 OCEBOMY HPOMOJABHOMY
CeyenHio B CAyvae, KOrla YPOBeHb TPYHTOBHX BOJ B HHkHeM Owede
CTOHT HA YPOBHE TODH3OHTA BOJM B Kadaae (B npejeaax oT Hyas ao
MAHCHMAABHOI'O HANOJHEHHA).

Ecan pepxuufi Owed copmemen ¢ NeperopaHbaloulHM CODPYKEHHEM,
T0 pacueTHuM (HaiMeHee BRIFOAHHM) HANOPOM OYJET TpPEBHINEHHE OT-
METKH TOPH3OHTE BOjAW Bepxuero Obeda Bag AHOM KaHada HHKHEro
Geetha. Korja nepenaji-OMCTpOTOR padoTaeT TPAaH3IUTOM, TO 33 pacyeTHL
HATIOP CAELYET NPHHAMATL HAHOOABIIYIO PasHUILY B OTMETKAX TOPH3OH-
TOB BOAK B Obedax.

7. 3nagedns QUALTPAIUMOHHOrO HAMOPA MO NPOJAOJALHOMY OCEBOMY
CEYEHNIO nepenala~-GueTpoToka Ge3 JAPeHAMHLIX YCTPONCTE YCTAHABAHBA-
wTen no rpaduky, KaK BEIHMUHE OTHOCHTEALHOTO HANOPA B 3ABHCHMO-
CTH OT OTHOCHTEALHOIO PACCTORNHA TOUKH OT nawaaa coopywenual :L,-

. w=1()

Suauennn A, H, | , L nokasanuw ua puc. 2.

Ha puc, 3 npheelensl KpuBhleé 415 WeTHPEX 3HAUEHHN YCAOBHON OT-
HOCHTeALHON MHPHHW coopymetns § = B:L B awanasone §=0,20-0,60



W F=o (naockas 3aaaua), rae B—ycaoBHas IMHPHHE COOPYMEHHA, 31
KOTUPYIO NPHHATA IMIHPHHA 3CPKAA2 BOAM B Bepxuem Onede (cm. puc, 1),

Adas seex auayennit B> 1 Beanunsa OTHOCHTEILHONO HANOpa onpene-
AReTCA no Kpupofi #- ~c,

-3,
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Pue. 1. E‘:DI[CTP}'HHIIH HCCICI0BANILE J'.IL"PE'IJﬂ.:LGII*ﬁHCTpﬂTDHﬁI!.

PUABTPALHOHNEA HAOP NO AHY COOPYXKEHHA H OTKOCAM B ero no-
[EPEYHOM CEYEeHHH NPHHHMACTCA PaBHLM  HANOPY NO OCH, HARAACHHOMY
H3 PHC. 3, KpoMe YHACTKA, rAc¢ AenpCCcCHOHHAR NOBEPXHOCTL MNpeénslinacT
NOBEPXHOCTh 3eMAH, B aTOM Cayuae Hanop noj oTKOcHOM cTeHxoi coopy-
HEHHA I'IPHﬁJIHH'EEHHﬂ' NPHHHM3ETCH VMEHhINAKIIHMCA 110 MKOnY Tpe-
VIOJAbHHKA, VCEYEHHOrO HA BHICOTE NOBEPXHOCTH 3€MJAH, KAK 3T0 NOKa-
3aH0 Ha puc. 2.

8. 3navenua HanOOABIIHX rpaauenToB (YKJAOHOB) (DHALTPALHOHHOT(G
NOTOKA HA BRIXOAE B HHXKHHA Obed coopykends Oe3 apeHama  (fua)
onpeneasiores H3 rpadHka Ha pHC. 4 B 3ABHCHMOCTH OT OTHOCHTEALHON
IHHPHHE coopyxenns B = B:L aaa ABYX CIy4aeB: NpH OTCYTCTBHH BOIM
B HHRHEM Ghede, koraa pepxuufl Oned CAYKHT O1HOBPEMEHHO nepero-



PREHBAIOUIMM Coopy keninesm (kpusag J) o Koraa moad  0pPOXOAHT  qepes
coOpyHenne Tpausurom (kpupas 2),

9. Ecan e snavenna nanGogsliny PAAHEHTOR HA BHXOIC B HHAKHMI
Obe NPEBRUIAKT J0nyCKAeMble SHAMCHHA CPAAHEHTOB I8 HCCBASNHbIX
rpynutoB 3], B8 0COGEHHOCTH npH MAJ0ll YCIOBHON OTHOCHTEALHOI THTHIE
HE COOPYARCHNN, CTPOHTEALCTBO NepenaloB-OLICTPOTOKOB 0e3 APEHAARHLX
YCTPORCTE B HumHeM Obedie A0NYCTHMO JHUIL B CBASHEIX IPYHTAX,
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Pie. 2. Pacuernan cxema nepenanon-SucIpoToRos:
£ SUMpebl LT AR e AP0 CC eI, J—=T0 We B IbO e pECHON CENERIH.

B HecBAZNLX TPYHTAX C HEALID YMEHBIUICHHA BEAWUHHB (PHALTPAIH-
OHHOrO hHanopa o HAHOOALUIMX  TPAAHENTOB HA BHIXOAE pPEKOMEHAYEeTCH
VCIPOACTHO ABYX COOPYAKEHHA ¢ YMEHBIUGHHWM BABOE I€penaiom,

Aan Beex rpyHTOR OCHOBAHMA PEKOMEHIYETCH YCTPOHCTRO Apeiiama
B HU30BOH HACTH COOPYMKCHHA C WEABIO YMEHbIUEHHS BHIXOZHBIX I'PajHes-
TOR H PAasrpyvaks OT AaBAGHHA.

10. 3uavenna uasTpanHOHHOrO Hanopa no MPOAOABHOMY OCEBOMY
CCHEHMIO nepenaild-OlCTPOTORE € APEHaMHBM  yCTPOACTBOM  VCTanaBAH-
BAXITCHA NGO PHC. 5+ AdHHEMH KOTOPOrd CACAYCT NOOL30OBATLCH COCALCHO
VKA3aHHAM IVHKTA 7,

I1. 3nauenus nanboabEX FPaanenToB (VKAOHOB) dHALTPALHOHIONO
NOTOKA W3 BHIXOAE B HAMAJALHBIT YMACTOK ApPeHamMOro yerpolcted (fma)
ONPEAEeaAOTCH M3 PHC. b B 33BHCHMOCTH OT YCAOBHON OTHOCHTE/NLHOM
WHpKHHE coopysenns B = B:L aaa cayvaes, ykasaumWX B nyHkre 8,

12. YCTpORCTBO ApeHaka B BHAE CIIOIWIHOTO TIOPAKA PekoMeHayercs
B CAYUaHX, KOria BepxHuft Owbed coopykeHus HBAAETCH OAHOBPEMEHHO
MePeropamHBalLIHM,

Cryuwae, Koraa coopysenHe paGoTaeT Kak TPaHAUTHOE, MOMKHO

ACAATH TPaHwednse GuALTPH no GOPTAM COOPYMEHHA N0 CXeMe, NoKa-
3anuolt na pue. 7.
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Pue. 4. 3navenne [ npn nuxXone rpyntosoll  Hoji
B HmKHUH Gued nepenagon-GWCTPOTOKOE B CAYHAE OTCYVI-
CTHHA ApeHasHML yerpoficra:

J—upW OTCYTCTEMI DOAW B mMEcIcM Buede;  2—NpH HOTTEM W03
B HipxieM 6 s
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Pue. 5. 3apucuMocTs Fﬁ‘ =f th] ans nepenazon-d-

CTPOTOKOR € TPEHAXNWM YCTpoHCcTSOM B BHIC (uaLTpa
nojd pONOGOHHLM KOJoueM:
J= 3, =15 B—fy=0,85; § -4,=0,55; 4 —nnecxoe poaranic.
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Puc. 6. 3nawcuna [, , 0OpM BLXOAE FPYNTODON DO

g duaeTp non woaoboem nepenatos-OGLCTPOTOKOH.
Yesosuwe oG03HANCIHA TE XE, 4TO M HA puHC. 4
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Ecan puasTpaynoHusii noTOK BRIKIMHHBACTCH HA NOBEPXNOCTL 3eM-
JdH ¥ ﬁinﬂH POAGCKATA, B 06.1acTi BHIKAHHHBAHHY CABAYET BHUDAHNHThH
HACAOHHBIM APEHAN € OTROAOM BOIH B HIAHAN OGued.

Hapemnaa pabora ApeHamumx
VCTPONiCTE  NepenanoBR-6ucTpoTO-
KOB W (HALTPOBR J0JA%HE OHITH
obecneveta COOTBCTCTRYIIOILHM HX
HOAGOPOM 114 OCHOBE JUTEpPATYp-
HeIX Jauueix 0 yiazausit [3, 4, 5]
H B cayqae HeoOXOMHMOCTH upo-
BCpeHa B Aa00PaTOPHLIX YCAOBHAX.

BoaoBLINYCKH H3 KaHAlOB
H BOAOXpaHHAHIL

13, dnanTpannonnsie pacueThl
NO HACTOMLLEMY pasjieny npon3so-
ASTCA A5 BOAOBLITYCKORB H3 HCO0-
AHIOBAHHBIX KAHAJOB H BOJLOXpa-
HHAKHIL € OAHOPOAHON 3eMaRHOil
naoTHHofl Ge3 sKpaHa C HAnopoM
10 30 x4 Hes orpanHyenns pacxona.
IMpn pacuere nmeerca s By,
NTO JAJMHA 3aray6aennsx B OCHO-
BAHME WAH B CTOPOHE OT TPVD
BOJLOBBIYCKA SJAEMEHTOR COOPVIKE-
Puc. 7. Cxema yerpoiictaa  tpamefinoro  HHH (3y6m aunadparMmsl, WAYHTH)
brabTpa; coctapaseT He OGoace 10% ot
f-TpaRuednail apetaa I HaCIONNME Apena. AJARHE BOAONECODONMIAEMOl YacTH
BOJAOBHINY CKA.
14, BONOBLUIYCKH #3 KAHAJNOR M BOAOXPAHIINIL, PACCUNTHBACMLIE
0 HACTOSLLHM TEXHHUECKHM YKA3auHAM, MOryT OHTE TPyOGUATEHMH HaN
OTKPBITEIMH B TPEX BapHaHTax: 0O€3 JApCHAKHHX YCTPOACTB B HH30BUII
yacth  (puc. 8 a, 0); ¢ ApeHdKEM, COCTOHIIHM M3  NEpeXBATHBAONLCH
APEHB B TEAE NAOTHHHEL H CHAOWHOrO TIOPAKA N0 AHOM  KOHUEHOIO
YHACTKA BOJOBBUIYCKA (puc. 8 8); ¢ Apenamesm, COCTOAWMM H3 OGCHINHLIX
APEHARHEX npu3M no GuKaym KOHIeBOIro y4acTka Bolosumnycka (puc. 82).
Bepxonoil oTkoc coopysenuil, paccunTUBIEMHX COIAACHO HACTOR LM
VKa3anHAM, 3aKA0MaeTea B npeacaax m—2--3.
19, 3navenns QUALTPAUHOHHOrO HANOPA B OCHOBAHMH BOAOBEIIYCKA
No OCH W KPaKw COOPYMEHHE MOKHO OnpeleanTs u3 puc, 9—10, 11—12,
13—14 kak BeanunHu OTHOCHTEALHOro wamopa h :H aam Touxw, Haxo-

Asiedicst Hd OTHOCHTEALHOM PACCTOSHHH OT Hauaaa coopymenus I L o

JABHCHMOCTH OT OTHOCHTEABHOrO Hanopa coopvsedus 7 = H:L u otHOCH-
TEABHOR WHpHAK 2= B:L rae B—xapaktepHas INHPHHA COOPYHEHHH.
[Tynkrapom noxasansl BEAHWHHW OTHOCHTeAwHOro wanopa k&, :H aas
# = oo (pelresue B NJOCKOCTH).

I'pacpikn naue aaa snawennh A:L = 0,070,153 u B:E£=0,05--1,20,
IlpomesyToyHpe BeAMYHHE YCTAHABAMBAWTCH HHTEPNOARUHER.

Mopagok noawsopauns rpadMkoM NMoka3an CTPeJAKaMM, HANPHMED, 414
BOAOBWNYCKA Gea  japenakuelX  VCTPOACTE ¢ OTHOCHTEALHHM  HANOPOM
L = 0,07 n otnocuteasnoft wupunofi B:L = 0,15 umeem na oTtHocH-
TEALHOM DPACCTOAHHMH OT HAawana coopymenis [, :L = 0,30 Beanunuy
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Pue. B, Cxema KOHCTPYKIHY NCCACIDMINHNE BOA0MLNYERT
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Pre. 9. 3aBHcHMOCTE _’;; = f (i} AfR  BOXOBWINYCKOR

L
Ges apenamumx ycrpolicTe, ocenoe cedeHme,



y =007

i {
Pre. 10, 3asucumocts -f__;- = (-L_") AN BOLOBHOYCKOB

Gea ApeHamHMx YCTpoilcTe; kpaiiiee cedcnpe.
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- Puc. 11. 3apucnvocts _;;' = f '-l‘_ri) ARR  BOJOBHINYCKUE

¢ Apenames B BHAe ncpexsarupaomeli Apedst M TropsKy
"B KOUUEEOH YACTH) OCenQe cedeHie.
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Pre. 12, 3apucnsocTh == = f (,,_‘.) IAA BOJIOBLINYCKOB

f L

C ApeHIEEM T BHIE ]TE[]EIHHT!:THR?GHLE]-{ JAPEHEL 0 THJ'El'l'HF--"I

B Kounesofl qacTu; HF‘E“HEE CeNeHNe.



) Add  BOAOBRINYCKDB

!
- _r[_r
L
¢ ApeHaMeM B BHLE GOKOBHIX COCHMMAHHMX MPH3M B KOH-
UeBOH Yacti; OCeBOe cedeHHe
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H

Pue. 13. 3aBucasmocts
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Puc, 14. 3asucuMocTb TF' = f (..r') AR BOJOBLINYCKOB

€ Apenames B Bujae GonOBHIX ODCHWNANHLIX DPHIM B KOH-
uesodl wacti; Kpaitnee ceweune,



oTHoCHTeAbHOrO Hanopa A& M =085, 1. e, na paccroaunn !, =0,3 L na-

nop Gyaer i, = 0,85 H.
16, Pacuernyi peanuuny  (UALTPALHOHHOIQ HAMOPA B NONEPEYHOM
¢eyeHHH OT OCH K Kpaw OCHOBAHHA CACAYET NPHHHMATH HIMEHHIONLEHCH
no AJHHE NO JAHHeHHOMY 3aKo-

7 0 00U COODYHCERUR HY, T. & PaBHOMEpPHO, DACMET-

22k HL (PHALTPALILHOHHKA HENOP Ha

GOKOBOM CTEHKE I BEPXHEM KOH-

! TYPE MNOHNEPLeUHOrD CeueHus —

:ﬂ"\p"\\ PUBHLIM HANOPY 1O Kpaw OCHO-
3

BHHHH,

= Hanpumep, ecan (uabTpa-

] L I i I | m [ &L
P T Y7 T T : +% IHDHHBIAl HANOp HA Kpaw oc-
I HOBaUNA cocTaBaaer 2.5 M, o
J BHCOTA CTEHKH TPyOR DpaMO-
- /0 kpORD COOOYHCENUR vioasHoro cedcnun—2,0 x, TO
! (PHABLTPAUHOHHEIH HALIOP HA CTEH-
:F_"""--— II,-' KEé YMEHWIIAGTCA [0 BLICOTE

AHHERHO ot 2.0 no 00 M, 2

‘?. HANOP HA NOBEPXHOCTH TPyOH

el n OYAET PABHOMEDHEM N PABHEIM
j/ 0,0 M.

r 17. 3navedns HanOOABUINX

) E:? R e w5s rpasuentos (yKA0HOB) GuaAbTPA-

IHOHHOTO NUTOKE HAa BLIXO/AE H

Fuc. 15, Juavensa .fm“ :l.'.'m HOAOBWMOYCKOD Hi A AN I'._.I-I.Elil} JJIA TPeX BapHan-

hes A it Gnepe | THX0A® - 10B COOPYMEHHA ONpEACRIOICH

P T COOTBETCTREHNO M3 puc, lo—I18

(G S8AHUHBEM AHAYCHHAM OTHOG-

CHTEALHOID HAnopa coopymenns H:L u oTHOCHTeALHON WHPHHLEL COOPY~-

wenna H:L. e
18, 3nayenudamu oTHOCH- 7 o Gowr Conyxmeenyn

TEALHOIO HANOPE M HAHDOALUIHX

§ rpaAHenToB  (PHALTPALHOHHOTO

NOTOK:, PEACTABASHHBIMH HA

puc. Y— 18, MOXHO, NOMHMO pac-

“* \ yeta, NMOALBOBATLCA BO BpeMs

\IPOEKTHPOBANIA BOJLOBLIIYC=

KOB — HanpuMep, npi yCralos-

ACHHH  JONYCTHMOCTH YCTpO#-

CTBA BOAOBBINYCKA DE3 JApeHamKa

HAN C JApCHAKEM AaHHOH KOHC-

TPYKUHH B  34BHCHMOCTH OT

FPYHTOB  OCHOBAHHA HAM 1IPH

BbOpe yeTolYHBOR H OpOYHOH

KOHCTPYKILIHH HH30BOro VHAaCTKA
COOPYVHCHHH.

19, Ha paccMOTPeHHWX BA-  pue. 16, 3uavenns fguy 377 BONORMWINYCKOD
PHANTOR APEHAKNEY YCTPOHCTB ¢ pnepawew B miie nepexmatmwapmedt ape-
HanGoJaee BLIFOAHLIM B OTHOLIE- Wel M TIodieka B Konuerol RacTu
HHH QUALTPAUKH ABAACTCA BA-  J—7=015 23011 J-y=007; d=ui < sbixoge

o T S—nh nWxoge nowsinEl Oucip.

PHANT € OOKOBBIMH APCHAKHBIMH
NPH3MAMIL B HAKHEN 4acTH COOPYIKeHHd, NpH KOToposm obecneddpaioTes
OTHOCHTEABHO MIJAKE 3HAMCHUA HANOPA B HHMHEH 4acCTH H IPajHErTOB Ha
B X0Ae B HHEHUHE Oned.

0
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Puc. 17, Juavenue /.. AN BOAOBH-

Nnycxom o __JIPUH?JH-'I-;'H 0 piae nepexoa-

ThiBAKWeH Jpeid | 'Imli.'lllﬂ-iu B Koue-

BOH MAcTH. & CAORHLIE  O00FHITEHNE
TC e, UT0 W Ha pue. 16

a e a4 as a8 & @7a

a 4z @ 48 4F  i0  1Z8

Puc. 18, 3navenne /.. 477 BOAOBHINYCKOR

€ Apenames B Bule OOKOBRX OOGCHRIDANHKIX

NpH3aMm. YciopHue oOQ3IHAYMEHHA T e, 4TO
H Ha puc. 15



20. Hanemxnan paGoTa Apenamublx YCTpoficTB BOJAOBHNYCKOB M3 Ka-
HAA0B H BOAOXPaHHAMIL M (PUALTPOB Aoamua OuThb obecnevena coOTBET-
CTBYIOILHM KX NPOEKTHPOBAHHEM HA OCHOBE JHTEPATYPHBIX J4aHHBLIX M
yrasauuit [3, 4, 5] u B caywae weoGxoaumoctn nposepena ® MaGopatop-
HbIX YCJAOBHAX.

AKBELYKH M KOHCOAbHble cOpoChH

21, PRABTPANHONHKE PACHETH COTJRCHO HACTORIIEMY pa3zgeay npo-
H3BOJAATCA L1 AKBEJAVKOR H KOHCOALHHX COpPOCOB KOHCTPYKUMA, npea-
CTaBJEHHBEIX Ha pHC. 19 HAH OGAHAKHMX K HHM 1O OHMEPTAHHIO MNOAIEMHOTO
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Pue. 19, Konerpysuns nccreaosannuy akBeayson,

KOHTYpa, ¢ pacueTHHM Hanopom A0 10 M u orkocom nonepeunoro pycaa
mo= 1,520, [Jauna noAx0AHOro yuacTKa OT HAYAJAa NOHYPa A0 Bepuil-
HH OTKOCA MNONEPEHHOrO PYCAa HAH NOHHMKEHHOIO MECTd MOKeT H3MEHATh-
eq or 0,8 10 1,2 A.

PacuetHny (HanMenee BHroaHLIM) NPHHUMAETCH cayuall, KOraa Momx-
HO HA0AIAATL HAHBLICWIHA TOPH3OHT B KaHAAE AKBEIVKE (KOHCOALHOIO
cGpoca), @ rOpH3OHT FPYHTOBHIX BOJA HAXOAHTCA HA YPOEHC [HA nOne-
PEHHOrO PYCad HAH NOHHMKEHHOID MEcTi.

22, PUALTPAUHOHHHIM PACUETOM AKBEAYKOB M KOHCOALHBIX cOpocoB
NO HACTOAUIEMY pasfeny ONpPeAeasloTCS JABE BeJHUMHK: HAUOOJLIIHI
FPafAHeHT (UILTPAIHOHHOrO MNOTOKA HAa BHIXOJE B NONEPEHHOE PYCI0 H
BRICOTA BLICAYMHBAHMA Cl]ll.‘lePEllHﬂHHﬂl'ﬂ NOTOKA OT NOAONIBLI OTKOCA B
3aBHCHMOCTH OT OTHOCHTEABHOTO Hanopa A:L u OTHOCHTEABLHOM WIHPHIK
coopysenns B:L. Pacuernsie BeAMuHHH HANOPA, WIHPHHE W AJIHHEL 110-

K&3aHW Ha pHC. 19,

2
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Puc. 20. 3uagennn g, . UpH BEXOLC PUABTPALUHON-

HOTO NOTOKA B NONepedYdblil KAHAA NOL AKBEIYKOM:
f—naockoe pewenie: 2=G=1,20; 3= =0,60; 4 -F=0,30.

Tlods
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Puc. 21. 3navenns f; OTHOCHTEILHON BH-

COTLW GLCAIYHBANHA B NONEPEYHOM KaHAJAE
non akpeayxom. ¥ciomuke ofo3HAMEHMA Te
He, 4T0 H na puc. 20.



23. 3nauenna HanOOJALIIErO IPAAHEHTA B 3aBHCHMOCTH OT OTHOCHTEb-
HOM0 Hanopa © OTHOCHTEABHOA IIHPHHE COOPYMEHHA ONpeleasioTCA
n3 puc. 20,

24, 3Hauenns BLICOTH BHCAYHBAHMA OT NOADWBH OTKOCA HONEpey-
HOTO PyCaa B 3aBHCHMOCTH OT OTHOCHTEALHOTO HANOPA W OTHOCHTCILHOMN
UWIHPHHE YCTaHaBAMBalOTCA o puc. 21,

25. Jlannwmu puc. 20 u 21 caenyer noas3OBaThCA B CAyHae onpe-
AeAeHHS OCHOBHBIX PasMEPOB H PACMNOJOMKEHHA OKBEAYKOB H KOHCOABHLX
cOpOCOB NPH 3aJaHHKIX YCJAOBHAX W OJHOPOAHMX I'DYHTAX OCHOBaHUA.

B wactHoCTH, 3HAYCHHA HAHWOGOABIIEro CPafHeHTa M BLICOTH BHCAYH-
BAHHA CAYMKAT AJA peumleHHds  BONPOCca 0 JAONYCTHMOCTH VYCTPOACTBA aK-
BEAYKA J@HHON KOHCTPYKUHMH B JAaHHBX TPYHTAX ® AJA8 Onpeietexnd
BLICOTH! HACAOHHOrO APEHAMA 110 OTKOCY HAH JAPYrore nporusodmantpa-
HHOHHOD }’CTPDECTE& ¥V NOJ0MBH nonepeqHoro pycaa.

auna npoTHpOPHALTPALMOHHEX YCTPOIICTB B TONEpedHoM pycae B
cayuae llEﬂﬁKﬂﬂ.HMﬂ'ETH HX NPHMEHEHHA HAIHAYACTCH NPHMEDPHO p:IHI{I:]ﬁ
NOAOBHHAM pacdeTHON Aauns (L) B wupnun coopymenns (B) v kKamayw
CTOPOHY OT ero Ocu,



llpuaoskenue

HCCAELOBAHHA ®HIIBTPALIHH
B OCHOBAHMAX IHIPOTEXHHYECKHX COOPYEHHH

PUALTPAUHA B OCHOBAHHH NEPENnafoB-ObICTPOTOKOB

I'napocoopyserna 1a OPOCHTEABHLIX CHCTEMaX OOLYHO HMEWT OoT-
HOCHTEABHO MAAYH WHPHHY, NOSTOMY YCJIOBHA NPOTEKAHAA (QHALTPAILH-
OHHOI'C MOTOKA B HX OCHOBAHMH TPeldYIOT NPOCTPAHCTBEHHOrO PCINCHHSHA
3814494, BO3MOMKIOIO NPH COBPEMEHHOM COCTOAHHM TEOpHHM (MALTPAUHH
AHE Mogeaunposanuem smerogodm 3JLA.

K TAKHM COOPYMXEHMAM OTHOCATCH, B YACTHOCTH, Nepenails-ObCTPO-
TOKH, T. €. OGHCTPOTOKH € KPYTO HAKJAOHHHIM VHACTKOM COHPAMKCHNA
memay Obedamn, B sepxueft wacTH STHX COOPYMEHHA ABumcHUE  (DuIb-
TPALHOHHOrD NOTOKa o0BuYHO Gesnanopuoe, B HmHed—wHanophoe, 1'pys-
TOBBIE BOAW B pafione pepxuero Owecda KPYTO PACTEKAIOTCH H3 KaHaIa, 4 K
HHAHeMY Obedy CTEKAKTCH CO 3HAYHTEIBHBIMH TPAaJHCHTIMH.

B dwmasrpaunonuoit  sabopatopun CAHHUHMPH B nocieinne roiw
NPOBEAEHO MOACANPOBAHHE HECKOALKHX XapakTePHWX THMOB lEpenalos-
OHCTPOTOKOB, 3aNPOCKTHPOBAHHLIX MHCTHTYTOM (CPElasrunpoBoiXa0nok.
AHAIH3 NOJAYYEHHBIX JAHHLX NOKA331 BOIMOKNOCTL O0DOOILEHHOrD peile-
HHA 3d1a48 PUALTPALUR 1A Nepenajior-OHCTPOTOKOB  HCCACIOBANHOTD
THIA (€3 CNenHasbHOro KamAull pa3 MOIeIHPOBAHHA.

Ony0aHKOBaHHEY AaHHEIX O (PHABTPALHONHOM pacyeTe OLICTPOTOKOB
B AUTEpaTYpe oueHb Man0. B wacTHocTH, B NEPBOHAMAABHBIX  HIAAHHAX
Juaporexauuecknx coopysenut® E. A, 3amapuu yKasad Ha BO3MOMKHYIO
ipopay KpuBON jenpeccHd, @ B NMOCAEAYIOUIHX H3JAAHHAX NMPHBOAHA HERO-
TOPHE DUKOMEHAAUMH JAPEHAMHEYX YCTPOACTB B HHWHEH vacTH OwICTpO-
TOKOB,

Hume waaaraesm peayasTaThl HCCAGAOBAHHIT NMPOCTPAHCTBEHHLIX MOJe-
Aeil nepenagop-GHCTPOTOKOB H HEoGXOoAHMBIE AaHHBIC AAd (UALTPAMHON-
HOT'O PACUEeTa COOpPYIKEeNHi NoA0OHOTO THNA,

KoHeTpy kA coopyxenud, VoouTepaan TPH THOA Tepemi-
A08-OeicTpoTOKOB ¢ Hanopamu ot 0,7 go 10,0 (puc. 1). OcnosHoe
PA3AHMHC MEMAY HHMH 33KAO4A10CL B IIHPHHE, HaMeHdouledcs B 3aBi-
CHMOCTH OT PACYETHOre PACcXOAd U YCAOBHH IalleHHA SHEPTHH B NH&-
Hem Gnede.

OOmMUM A48 PACCMOTPEHHBIX THMOB HABIAACH OAHHAKOBHRH YEJIOH

L]
(m= I_r=l:4) H CeyeHHe JOTKA B L‘[JGFIM'E TpancuHu C NOJAYTOPHEMH

(3
otkocamMi. Bxoaxoil OroJ0BOK TpaneuenIa bHbld, NEPEMEHHON WHPHHE
CyRaacs OT MOABOAAILEro KanaJd KO BXQAHOMY MNPHMOYTOALHOMY OTEBED-
CTHIO B JoTke. Buxoanas uaw BoaoOofivad 4acTe HMena Ty e Qdopmy,
4To H JO0TOK, H PACUIHPAAACE A0 CEYEeHHS OTBOAAUIErO KaHana Ha Ha-

25



KJOHHOM YYaCTKe, 3aTeM CAeL0BAA FOPH3OHTANLHHA BOAOGOANLIA Y4aCTOK,
NPOAOIKEHHCM KOTOPOro CAYMHA  KAHAN, VKPENJenHbil B HavYaAbHON
YACTH NA AJAMHE, PABHON TOPH3OHTAABHOA MACTH BOAOOONHOTD YWACTKA,
raacyHHKORON OTCLINKOMH,

Paamephl BXOAHOTO M BHIXOAHOTO YHACTKOB COOPYMEHHS OCTaBAINCDH
NOCTOAHHLIMHE A4 KaMIOro THOA; B 3aBHCHMOCTH OT HANOPA H3MEHAAACH
JHINE AAHHG HAKJAOHHOTD JOTES.

[Tpoussesenie BHANAAE HENHTAHHA NEPenalos-0LCTPOTOKOE BHABHAN
TAMEALE YeA0BHA MX padoTsl B oTHomenun (uastpaunn. Jlenpeccuon-
HaHA I]ﬁHEpKETﬁtTh I‘pj'HTﬂBHE BOI NPH BEICOKOM CTOAHHH HX B pEII"[ﬂHE
COOPYEHNT BHKAMHUBATACKL B wukuHel 4YacTH  BOAOCKATa, a BOL0OOI
nojapeprajaci OOALIOMY AABJICHIIO,

PokoMeNI0BAHHKE A48 O0Jerd4enus Coopymenuil JApenaHue yCTpoil-
CTBA KAk No AHy, Tak 0 B GOPTaX JACJAJAHCH B BHAE CHAGINHOrO TIdsKa
o4 BCEfl TOPHBOHTAJALHON HACTHLIO BHXOAHOTO YUYACTHA H HA  HHAHEN
TPETH HAKAOHHON PacIMpHIOWEACs HACTH NEepenaja-oucTpoToKa.

VYedoBHa 3anaud. OCHOBHEM BHCLIHHM YCAOBHCM, ONpeleasio-
HIHM PCEHM fﬂ]HJ‘II:T!JFlIlHI]HIIm‘ﬂ NOTOKA, ABRIACTCA YPOBCHE TPYHTOBLIX
BOJA B pailoHe coopyeHua. Hasn paccMoTpensl ABa  [NPELEILHEIX N0J10-
AEHUs YPOBHA TPYHTOBHX BOJL— KA YPOBHE pacyeTHoro (mnausucmero)
rOpU3ONTa BOAEL B OTBOAAILCM KAHAJE H HA YPOBHE €ro Ana.

Jan wopeaspopanna meroiom IUJIA B npocTpancTRe JOAMHHE OHThH
H3BECTHLl NOrPAHHYHLEIC YCAOBHA, T, €. B JAHHOM CAYuAE KOHTYDH COOPY-
WEeHHd M JIeNPecCHONNAd NOBEPXHOCTh rpynTOBMX Bod. Haxomaeuune
AENPecCHOHHOI NOBePXHOCTH BO3MOMKHO B HATYPE H B TPYHTOBOM JOTKE
AOCTATOMHO OGOALIUHX pPasMepos, NPeHMYILECTBO KOTOPOro COCTOHT B TOM,
NTO B HEM JErKO OCYUECTBARIOTCA PACUETHLIE YCAORHA.

B nocrpoennoM pas uccaefopanuil GOABWOM TPYHTOBOM JA0TKE 341441~
HEUL YpoBeHBE TPYNTOBLX BOA QuKCHpOmaan ua Hmueld u Ookomoil rpa-
HHIax, Passmeps A0TKA CO3AABAJIH  BO3MOMKNOCTE LA QopMupoBaHns
NOBEPXHOCTH TPYHTOBHX BOJ Y COOPYMEHHS B YCJAOBHAX, OJIH3KHX
K peidJdbHhiM.

Mopepxuoers  aenpeccud, uafliennas MOJIEIHPOBAHHEM B GOJLILOM
FPYHTOROM JOTKE, NEPEHOCHACH 34TEM B BAHHY NPOCTPAHCTBEHHOTO NpH-
oopa 3T JIA, Ha pcell naomajd IPYHTOBOTO A0TKA JAd  MOLEJIHPOBAlN
B npuGope I JIA praeasasach ROCTATOUHO GOabiaf ODJACTH € TEM, HTO-
6 MOkHO OuI0 npedelpevb BJAHAHHEM TFPYHTOBOTO NOTOK2 Hd COOpPYMHKE-
HHE 3a npeaeaamu 3Toit obaacT,

I'PyuTOBL NMOTOK, BHTCKAMONHA H3 BEPXHErO Gueda, HE BCCh NOCTY -
flaeT B HUHAR Gbed: NpH NOAOMKEHHH rOPH3IOHTA BOAL Ha YDOBHE HHH-
nero Obeda wacTh NOTOKA PACTEKAETCA B CTOPOHLL, 4TO HE VHHTLIBAETCH
npH MOACAHPOBAHHK WA npoctpancreennoym npubope IITIA. Onnaxo 370
oGcTOATEALCTRO HAET B ,3anac” pacuera W HECYULeCTBEHHO OTPaK4eTCH
Ha pesyavsratax, CpaBHCHHE NPEABAPHTEALHO 3aA4HHOH MNOBEPXHOCTH
Aenpeccun ¢ NOJYYEHHO OKOHYATEeALHO Ha npubope aAllA nokazaao,
4To 00€ NOBePXHOCTH NOYTH COBNAAAIOT M PA3HHLA HAXOAHTCA B npeae-
JA4X TOYHOCTH 3aMEpOoB.

VyuTHBAS H3JAOKEHHOE, NPHBOAMMBIE HHME pPE3YALTATH  HCCAELOBA-
HHI MOMNHO HCOOAR3OBATE B CAVHMAAX CTOAIHHA TPYHTOBHX BOJL HAa
ypoBHE TOpHAoHTa HHMHero Gbeda; HEIHAYHTEALHOE NOBHIUIEHAE YPOBHA
rpyiToBHX Boa (10 10% oT manopa), K4k NOKAsaiM HABMOAEHHA, HECY-
LICCTBEHHO OTpamaercs Ha paboTe COOPYHEHHS, 8 NOHILKeHHE 06Aeryaer ee,

Ilpu Goaee BLICOKOM CTOAHHH TPYHTOBHIX BOJA yCAOBHA paldOThl
COOPYIKEHHA B OTHOWEHHH (PHABLTPALHH CYMIECTBEHHO YXYAIUATCA H3-34
NOBLILIEHHA HANOPA W BHXOAHHX rpaanenToB. OTBOAALUMA KaHad HapAly

i



¢ npHeMOM (HILTPALHOHHOTO NOTOKA ¢ BepxHero Oneda cAyXAT euwe B
KadecTEe Apenbl A4 OKpyxampmeil mectHocrd. B 3toM cayuae AaA  Bel-
ACHEHHA VCaA0Bi  pafoTel  COOpYMKEHHA B OTHOWEHHH (HABTPAUHH
BHPAGOTKH HeoOXOAMMLIX KOHCTPYKTHBHHX — Meponphatuil rtpebyiorcs
CnenHanbipe HCCAELOBAHHA.

MoctanorKa onutoe, [lag yCTaHOBAEHHA MOBEPXHOCTH AeMPeCcCHH
IPYHTOROTO MNoOTORE B pﬂﬁﬂl[ﬂ COOPYREHAA MBl MIPOBEJAH CEPHIO ONBEITOR B
GOABLIIOM IPYHTOROM JOTKe pazmepom 434 M u rayOmuoi 1,2 .,

B aoTke noMemaan smoxean B macmrabax 1:35 u 1:50. B zapncumo-
CTH OT BCJAMYHHEL Nepenajna, AepPeBAHHAN MOJAENb Nepenafa-OLICTPoOTOKA
3aHEMAAa OT OAHON TPeTH A0 oAHOH nATOH OT IJAHHEL JOTKA.

Mojeas COOpYIKEHHS, €ro JAeBYW OT OCH NOJOBHHY, YCTaHABIN-
pagH ¥y GOKOBOIl CTCHKW JOTKA TAK, WTO NOCACAHAA ABJIAIACE OCCBOH
naockocTeio. UlnpHHa AoTka BO BCex cayuaax Ouja He Mmenbiue 40-kpat-
HOM WHpHHE coopyxeuna. JlO YCTAHOBKH MOAEAN JAOTOK 3arpymail
neckoM Ha Beicoty 1,0 a4, [loasoaamud # oTBOAALHA KAHANLE, BRJIOMKEH-
HHE H3 Necka, HMEAH, Kak H COOpyHenHe, paspesaHnyln  BIGAL 1O
ocH (opmy.

IlenpeccHOHHYI0 TOBEPXHOCTL (PHKCHPORAAN C NOMOWLBIO CHCTEMBI
KOACANEE-ILEIOMETPOB, NPEACTABAMIIHX cobofi  OTKpUTHE TPYyOKH C
MEAKHMH OOKOBRIMHE OTBepcTHAMH, ['OPH3OHT BOAB B ILC30OMCOTPAX 3aMe-
psan Wraod, cHabkeHnol SJACKTPHYCCKHM HHJANKATOPOM— HEOHOBOR JaM-
noukoil, B peayanTarte no KamAOMY OOBTY MNOAYYHAH YeTKO BePAKEN-
HYIO NOBEPXHOCTL JAernpeccHH, OTPaXAW0LLY IO DoKOBOE pacTekKaHne NoOTOKA
H CTEKAHHC €ro K OTBOAAWIEMY KAHAAY; 3TOT MaTCpPHAT Mb HCNODAL3OBAAH
B JAaibHEfillieM Ha MPOCTPAlCTBEHHMX Mojeanx B veranosxke IUIA.

OnHTH NPOBOAHANCE B GOALINON K cpeanell Baunax; B cpeaHei
necaenosaan  momean npy H=23,0 u 5,0 # (macwrad 1:70), a r Goak-
wofi—nps H =70 u 10,0 & (macwrad 1:100), Moaean, WIrOTOBAEH-
HEIE W3 IepeBa, NOMElaan B BiHHY B nepesepuyTosm Buje. Jjlenpeccuon-
Hhlg NMOBEPXHOCTH li]lr.'lh‘]‘[:lﬂﬂ.lli]lllli.-]}i BOJ BHICTHIAAH MAACTHIAHHOM. YacTi
Mojedefl, npeacrasasolue cobol NOABOAAILHA H OTBOJAANLHA Kanaawl,
NOKPHBAJAH JATYHHLEIME WHHAMH, HA MHHY BCPXHCTO ﬁhﬂq}ﬂ OT SACKTRH-
yeckofi 44CTH NOJABAAM TOK C  [OTEHWUHAJAO0M, PpPaBHBIM CIAHHHIE, 4 HA
wuny numuero Oseda—papuuin nyaw. [IpoMexyToiuibie NOTEHLRAIL B
SAEKTPONPOBOAAILE Ccpefe, TNPEACTABACHHO HA MOJAEAH OJHOPOLHLIMH
FPYHTAMH OCHOBAHHA NOJ COOPYMHEHHAMH, BHABAAAH C NOMOULLID HIVIH,
nepeapHraemMofi Ha CHenHAILHOH TeJeKKe. BeanuHHubsl NOTeHLHAA0E ONpe-
Aeasan npréopoM, YCTPOEHHBIM N0 cxeMme COA.JaHCHPOBAHHOIO MOCTHKAE,
FAe MHAMKATOPOM CAYKHA ,Taa3zok*—6ES, na xoropoM MOMeHT YPaBHO-
BEUIMBaAHNAA }’CTEHEE.’I]!HEHH No MAKCHMAJAbHOMY pEIC.‘-[[J}H.H.E'HIHG TEHEBOIW

CeKTOPA.
B pesyasTate B KamMAOM ONWTE NOAYHMEHL JAHHNN DABHLX HaNopon

N0 OCEBOMY M TJIGHOBOMY CEUCHHAM. [lo ocepoMy cedeHnn, Kpome TOro,
NOCTPOEHH SNIOPH  (GHALTPANMOHHKIX HANOPOR, BHXOAHLEIX IPAAHENTOR H
yAeAbHEX pacxoloB. Tak Kak No WHPHHE COOPYHEHHS BCAHYHHBL HANO-
POB U3MCHAJHCL HE3HAMHTEALHO, TO MNOCTPORHHLIE 3MOPH huasTpanHOm-
HEX HANOPOB MOMHO OLIAO NPHHATE 32 AENPECCHOMHLIE KPHBHE ¥ TpaHud-
I COOPYKEeHHH.

[lpn obpafoTie MOAYWEHHBIX JAHHWX ONLITH PYNNHPOBAAH 10 ¥C-
JAOBHON OTHOCHTEALHOH WHPHHE COOPYMEHHH, T. €. N0 BEJAHWMHHE

?=.E:L,

rae B — wnpHna 3epkana BoAs B pepxHenm Onede;
L — nauna OeToHHOH YacTH COOPYHEHHH.
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Mecaenosanua Ha NPOCTPAHCTBEHHHX MOJAEAAX MPOHIBOAHAHCH NPH
otHomenuax P paenmm 0,20-0,60. C yeeanueniem § 10 GecKOHEYHOCTH
wHpHHa B Takxe pacteT fo GECKOHCMHOCTH, 4EeMY COOTBETCTBYET, KK
H3BECTHO, MJIOCKOE peulenne 3agauau (pHALTPaLMM.

lMosToMy napassenbHO ONbBITAM HA MPOCTPAHCTBEHHBIX MOAEAAX Gulan
npoBejeHs OnuTe B naockofi veranoeke 30JA. B takom caywae moje-
AH MOHTHPOBAAW HA CTEKAE, HeNnpoHHUAeMble TCPAHHOL YCTpauBaamM H3
napacduHa, CMOYEHHLE NOBEPXHOCTH —H3 JATYHHBIX INHH, FPYHTOM CAYKHA
SAEKTPOJANT — caalufl  pacTeOp coan. 3AeKTPHUECKAn cXxema npubopa
NPHHILKN 33Mepa Te e, YTO H B NPOCTPAHCTBEHHOM ycTaHoBKe, B peay.in-
TaTe ONLITOB Ha naockolf ycranosxke 3A noayuenn regpoaHnaMiiIccrue
CETKH, SNIOPH (PHALTPAIMONHLIX HANOPOB, BHIXOANBIX TPAHEHTOB H yAC.1L-
HhIX cxonon,

E3VALTATH HCCaejoBad Uil Tloayuennse aanHue Me 00600-
UHAK B ABYX HANPARJEHHAX: N0  BREABICHHIO 3M10P  (PHABTPAHOHHLIX
HUMOPOB H MAKCHMAJAbLHHX BBIXOIHWX IPajHEHTOBR.

ﬂ..‘lﬂ NOCTPOCHHA SNIOPHK :lJIl,-1|:T|'.IHI_T_IIﬂHHH.‘{ HANDPOBR COCTAMILAH rpa-

(KM 33BHCHMOCTH OTHOCHTEALHEX Hanopoe &t/ 0T OTHOCHTEABHBIX

pacctosumil £, : L oriaeasno nas coopysennfi Ge3 APEeHAXHBIX ycrpoficTs

i C APEHAXKHBIMH YCTPOiiCTBAMH, NPHYEM OTAEAbLHHE TOUKH KPHBHX OTHO-
CHTEJAbHLX HANOPOB CTPYNNHUPOBAAH MO HX YCAOBHOR OTHOCHTEABHOR 11u-
puie § B caeayiomux ananasorax: p=0,20=-0,60 u =occ; B=0,15—-0,55
W =,

Ha puc, 3 npeactasiensl 3HaYCHHA OTHOCHTEABHBIX (PHABTPAUHOHHLX
HAMOPOB N8 BCeX B B cayuae nepenaflop-OLICTPOTOKOB (€3 JAPeHamHbIX
yerpoiicte. paduxoy MoXHO NMOJAL3OBATLCH NPH HAAHYHH H OTCYTCTRITH
BOAK B HRKHeM Obede, T. e Korjga BepXHHR Obel) CAyHNT OAHOBPEMEH-
HO NCPCTOPAHBRIONING COOpPYHeHHeM (119 Neproro cayyas B 3HaveHnax

HANOPOB 10 rpadmry comepmuTes 3anac 10 10% OT BEAHHHHL HANOPOR),
Bee 3navedds OTHOCHTEIBHWX (HALTPALMONNLEY HANOpoB A8 nepe-
nanos-GLICTPOTOKOB ¢ JAPCHAMHLIMH YCTPORCTBAMI B BMIAL (PHALTPALHOH-

HHX TIOPAKOB noa BOAOGOfHHMH KOJAOAUAMH NPHBEAEHH WA PHC. O
Cayuan OTCYTCTHHA H HAAWUMA BOAB B HiKHeMm Obede 3necs Tawke uc
PAGAHYANOTCH.

Ha puc. 4 zawsl Kpupwe 3aBHCHMOCTH MAKCHMAALHBIX  3HAvEHHA
rpaauenToB HA BHXOJAC TPYHTOBOA BOAW B HuRHHi Guelp coopymenns
NpH OTCYTCTBHH APEHAMHEIX YCTPOficTB OT YCAOBHOR OTHOCHTEALHON MmN~
puHb coopyskennit 2. Bepxuas kpupas oOTPIIKACT OTCYTCTBHE BOAW B
nuxnes Opede, a HUKHAR—ER HAAHYHE,

Te e 3aBHCHMOCTH A0 coopysennlt ¢ ApeHamHEIMH yeTpoicTBAMM
B BHAE (DUALTPAUMOHHEX TioakoB noa wojololnoil uacrsio W Gopramu
npupeiens wa puc. 6.

Ipn ocpeanennn pesyastatop uccaciopaiuil OpaAHHATH SMop  PHAb-
TPAUHOHHLIX AABJEHHA OTKJOHAANCL OT OCPEAHEHHHIX 3HA4eHHH ne Doaee
uem Ha 5%, Hewaouenne cocrapasan AaHHHE, OTHOCAUIMECS K COOPYMe-
WM 6€3 QPHALTPOB ¢ MHHHMAABLHEIMH 3HAYECHHAMH P, —OTKJAOHCHHR J0-
cruraan 10—12%. B rakom cayuae (uAbTPallHOHHBE HAMOPE, YyCTaHAB-
JANBAIOIHECA B HHmHER vacTH coopymenus, NHeAonyCcTHMO BEJHKH, W
CAEAYEeT NEPEXOAHTE K YCTPORACTBY (PUALTPOB.

ft {
OtmeTum, uto rpadukn -5 = f{-—f— , NOJYHEHHEE NPH MAOCKOM MO-

ASAHPOBAHME, T. €. NPH § = oo, BeCLM@ HECYIIECTBEHHO OTAHMATCH OT
TeopeTHYeckoll kpusofi gapaennfi, npusegennoit H. H. TlaBroscknm  aas
NAOCKOro HesarayGaennoro ¢gaiorGera Ges wnyuta, Hrto kKacaetca suiop
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AdBaeHnfl, HAlAGHHLIX B PE3yALTATE [POCTPAHCTBEHHOTO MOACAHPOBAHMHA,
TO OHH OTKJAONAOTCH OT IJA0CKOro pewends 8 Tem Goaswed  crenet,
HEM MEHbIUE HX OTHOCHTEJALHAR WIHPHHA,

M3 puc, 4 n 6 Buano, 4ro npy Maawx 3uwavdeduax B, 7. e. npu orHo-
CHTEJABHO VAKHX COODYVAHCHHAX, MAKCHMaJAbHAA BEAHMHHA TpPaJaHEHTOR
CHALHO BO3pUCTACT.

Buicokie BRXOAHLE FPAAHEHTH OrpalHYHBAIOT BO3MOAKNOCTL YCTpoit-
CTBA COOPYMCHHR P HECBAIHWX IPYHTAX, ©A¢ JONYCTHMBE 3naueHkd
FPAAHENTOR NPH OTCYTCTBHH (PHABTPOR HE JOJKHE NPCBHINATL BEJAHMHHB
f=0,1-04 [3].

Nocae yverpofictsa GUALTPOB  IHAMCHHE  MAKCHMAJALHLIX TPAANEHTOB
MOryT GuTL  yBeawdenw go f=10 n Goaee, Ho Toraa moTpebyercH
COOTBRETCTHCHHLE  NPOCKTHRPUBAHNHC -LIJII,ILTr.qu. B uHecBaszHmX FrpysTax <
MAARME AOUYCKUCMBEIMI TPAJHCHTEMH MOKHO DEKOMEHAOBATL BOIBECHIC
ABY X COOPYMEHNHA ¢ YMEHLIICHHLIMH BABOC NePCHALAMH HA KaRLOM.

Jlas CBASHEIX TPYWTOR AONYCKACMWE TPagnenthl BeaHkn ([=T7—=8), u
CO3LIHHE NEepPenajon-OnCTPOTOROR  AouyeTHmMo  Oe3 (HALTPOB HA  BLeM
paccmMOTpennon Ananazone. Yerpofictno  duasTpor o0ycavsanBaercs le-
00X0AHMOCTEIO YMEHBLILEHHA TOANNIE CODPYREHHA B KOHLEBOR wacTw.

B nexoropex cayuasx NpPoOeKTHPOBAHHA NEPenanos-OLCTPOTOROB
FPYHTOBLIT  (OTOK BLKAWHHBACTCH U NOBEPXHOCTE 3eMal  y Oopros
pojockara, Jas npeaorspalledds OnoA3angn OTKOCOB B 00JACTH BBIKJN-
HEBAHHA  HEACCOO0PA3HO BHNOAHATH HIACAOHHEI ApeHas® ¢ OTBOAOM B
HuKHuA Oued,

Bosgeaenne ApCuaxuHoro TIOPSKA NOL HH30BOH 4aCThIO CODPYHCHUN
ApadeTed nanfonee sQQexkTHBHLIM, KOrja CONpRraouee coopymenne B
nepxues Ghede coBMemaeTcs ¢ neperopaxusaomus, llpw onopoxnes-
HOM HitkueM Onede THpAK PasSrpykaeT COOPYMEHHC OT  (PHALTPATIHOH-
HOTO Hanopa.

Ecan #e Coopymenne fBARNCTCH TPAHIATHLIM, 0€3 3aTnOpoBR B Bepx-
nem Guede, 10 guantTpanionnsil Tiogar, OyAYUH 30TONACHHKM ¢ HHAMHCTO
Gbeda, Aeficreyer menee sdppextuvno, B sroM cayvae ero aydme 3ame-
HUTH OOJee SKOHOMHYWHKMMH TPanwelnuMl PrALTPAME, VCTPOCHHBIMH 10
ﬁﬂ]’]'l'.’l..\.r Eﬂr]]"r}’HEEH}!]_I B DilAE MepCibBiThBAIOUNE NONCPEYHEX #H OTHOAN-
HHX NPOACALHWX Tpawumeil.

'ﬂ'—'H.‘IthﬂuHH B OCHOBAHHH FrOL0BLINYCKOB
H3 KAHAJAOB H BOJAOXpaHHAHLL

BoioeunyckH M3 KaWaAOB # BOJAOXPEHHANLL XAPAKTEPHIYIOTCA He-
Goaniofl wHpuoid 1o otHowenHw K fanne, [lporckanne @uasTpannon-
HOI'O HOTOKE # HMX OCHOBEHMH HMEET HCHO | WpaMeHHW NPOCTPAHCTBEH-
sl ."-HIFHHTL‘“: I]Elllt*tll.ﬂ'_' Saanvn t]]l.l.-'.ll.Tp.']L'I!II I 5roM CAaYuloe BOAMOMMO
Mojpcanposanuem Metoaom 3I0JA. DonoBHRYCKR COCTABIAAWT rpynny
HATOPHEIX  COOpY®meHnll, ¥ KoTopux (PUALTPAUHA APOHCXOAHT CO CMO-
YeHHol neorpannyentoil NoBepxHoCTH Bepxiero Oneda B HHKHNE Obed—
KaHad OTHOCHTEALH0 HEeOOALIOR WHPHHL, BIBOAHAIOIHIE  POaL ApeHit,
KyAa Crexdor (HILTPalHOHHEIE BOJLL

[IJ'H.-'Il-erHI.'LIIDHI{hIH PACHET BOAOBHINYCKORB A0 HACTOHUIEIO BPEMENRH,
KdK Npabuao, Npou3sofHTcAa Ge3 yuetra NHPOCTPANCTBEHHOIO ABHMKCHHA
noToKa.

B paGore |l| comepmarcd YKasaWus NO PacueTy NOAIEMHOrO KOH-
TYpa naotud. B Hell Takke UMEETCA CCHAKA HA BO3MOKHOCTL NpPHMEHe-
2{_!}1 ITHX YKA3aHHA K APYTHM HANOPHLWM FHAPOTEXHHYECKHM COOPYHEHHAM.,

exay TeM, (HALTPanHOHHHA pacueT GETOHHBIX NMAOTHH, HMEWLLHX O0abL-
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WYIO IMHPHHY, OCHOBAH HA PElEHMH 33Aa4 B NJA0CKOoCcTH. PacnpocTpaHfTh
3TH PEeMeHHA HA BOAOBHIMYCKH € SCHO BHIPAMEHHBIM [POCTPAHCTBEHHBIM
aApusennes GUALTPAIHOHHOTO NOTOKA HelonycTHMo. Huwe npreoadTcH
PeayALTATH HCCACAOBAHMI NPOCTPANCTBEHHEIX MOjenell BOJOBHIIYCKOB H
HeOOXOAHMEE AaHube And X QHALTPAUHOHHOTD pacuera.

B onutax npuuat npodmabs COOPYRCHUA C TOPHIOHTAJABHMM JHOM W
asyMa  ayOnAMH B Hauane #H gKouue npobuas. K sTomMy BHAY MOKHO
OTHECTH Jlne ocaoKuennne no gopae Gecmnyuntoswe npoduman, 1. €.
5TO MOPYT OHTh TPYGUATHE BHOVCKH WAH OTKPHWTHE, HHTOBHE ¢ Yrayo-
JACHHMMH  Koaoanamu uan Ges wux. Popma GecwnyuntoBOro npoduas
Y3KOro JJAHHHOTO COOPYACHNA, KaK OLA0 YCTAHOBIAEHD panee, He BANAET
CYIICCTBEHHD HAa HanpapacHHe o EIIDFM}' EI]H."lr:'l'[‘.lﬂ.tIHﬂHHul"ﬂ MOTHRE [
paftone coopymennd. MecTnue nowpxenus npodman gocrurawt 7—I10%
OT AaiHe coopywedns. Bananme mupuns coopymennd, Hrpaomed 60.16-
Wy poab B KOHQUUYpamud  (QUALTPALHOHHOIO NOTOKA, YYHTHIRACTCH
OTACALIIO,

HanGoaee shdextnsna pasrpyska coopymeHus oT QrALTPANHOHHBIX
HAMOPOB MYTEM YCTPOficTBA Apenamuux (puabTpoB. MH paccmoTpedn asa
THIA JIPEHAKIKX YCTPOficTB: B BHAC AAHHHOIN nepexsaThiBalolled APeHb,

ACNOAKEHHON HOPMAABHO K COOPYMEHHID, HA NYTH OT BOAOXPAaHHININA
rﬁaua.m}l K OTBOASLIEMY KaHaay, # JAPEHAXMHOR NOAYUIKH NMOR KOHILEBOIT
YACTLIO COOpPYMEHHd, 1 B pujae Gonbimofl oOCHOHOR NPH3MLL, OXBATLIBA-
omeil ¢ G0K0B HHKHIOK 4acTh coopymennn. [loaomenne nepexsarsi-
HHI.UIJ.LEE APciHbhl B NEPBOM THIEC COOTBETCTBORBAJD f}ﬁhl'-{I'IDM}" MO0 A HITID
ApeNamHbX  YCTPOIlCTB ¥V NOJOUIBE HHU30BOrO OTKOca maotud (puc. 8).
Pacuetnufl Hanop npHAAAR COOTBETCTBYIOUIHM TOPH3OHTY BOJH B BEpX-
HeM Obedic va nanboabiell oTMeTke, a B HHAMHEM—HA OTMETHE YpOBUA
ana kauwaaa. [losomenne rpyHTOBMX BOJL Ha 60Jee HUIKOM YpoBHC CO3-
Aaet G0ACe BuroAHble YCA0BHA B orHOmexun puakrpanns, Hampene
B0/l B OTBOOAMIEM KAHAJIE H CODTBETCTBY HOLLCE NpeRbCHHE rpYHnTOBLIX
BOJL HAL YPOBHEM €ro JHA TOKHKE HE VXVAWA!T COCTOAHHA COODYMCHHUSH.
Beanwuna Bepxosoro OTKOCA B HCCAe0BaHHAX Onad HOCTOAHHOR H pan-
HAAACH M=2,

Boaee notorufl Hakaow orkoca nosaeder yTaAkeaenue, a Ooaee Kpy-
Toll—o6.1eryende yeA0BHi (QUALTPALHM N0 CPABHEHHID C HAOJIOAEHHBIMH.
Otjieabibie  pabaoiesns, npoxsBejeHdue NpH OTKOCE M=I, NOKa3aau
HECYHIECTROHNOE BAHAHHE OTKOCA B STHX Npeaeaax.

[locTanoBka onuToR JIA8 HAXORACHHN JENpecCHONNDil NOBCpX-
HOCTH B paflone cOOpYMeHHs NPOBOAHAN HCCACAOBANHA B DOABLIOM I'PYH-
TOBOM JA0TKe, ynosmauvrosm panee (4,0 4,03 1,2 &%), B rpyurosuit
JAOTOK YCTAHABANEAIN JopesdiHHNe MOACIH BOJAOBHIIYCKOB B HMeThlpe pasa
Kpynuee, uyem s paunax AOA. Moacas nosemaan no OcH JA0TKa, FPyH-
TOM Caysua  peunoft necok, opuupoBaBwmuil G0pPT  BOAOXPAHHAHILA
(KaHaaa) H OTBOAAUIWA Kanaa.

Bepxunit Obed cOOpymennsa NMHTAIH U3 HanopHoro Gaka 1o LLIAHTY,
BOAY H3 JOTKA OTBOAMAH KPaHAMH, YCTAHOBACHHLIMH B TODUCBOR CTEHKE
Aotka. llepen topuesoit cTenkoif HOPMAJLHO K OCH COOPYIKEHHA YCTa-
HOBHAH CETYATYIO CTEHKY, O0pasyiouly® KoA0jell, B KOTOPOM MOALEDHH-
B&/H FOPH3OHT BOAL HE ypOBHE ZHA OTBOAAMIErD Kananaa,

Moayuennyw NOBEPXHOCTH AENPECCHH, OTPAKAIONLYIO cTeKanHe (HAb-
TPaUHOHHOrD NOTOKA CO BCeit OXBAYEHHOH JOTKOM TEPPHTCPHH B CTODOH
OTBOJALLErO Kauana, NePeHoCHAH B npocTpancTeennylo ycrawosxy 201
A48 COOTBETCTBYIOULHY Mojeieil; npH 9TOM BeAeAdaH 06JacTh AOCTATOY-
Hyi0, 4TOOW MOKHO Cuao npedefpeys BAHRHHEM FPYHTOBOrO NOTOKA
32 e mpeaeaaMH.
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OcHOBHBIE ONBITH CTABHAH B Goawimoft u cpeawed ycravoskax 3 J1A.
IlpH HCCASLOBAHHH BAPHAHTOB MOJEAH 0E3 JIPEHAKHWX VCTPOHCTB M C
apenaxes | THNA TPYHT NPEACTABRARJACH OAHOPOAHOA SAEKTPONPOBOAHOMR
cpejoft — nojaconedHol rojof, ¢ apenames Il THIA — XeaaTHHOM, TUDYHT
OCHOBAHHA — TEXHHYECKHM TAHIEPHHOM C COOTBETCTRYIOUIHM OTHOLIEHHEM
aaexTponporojaHocTH. B pannax 30JIA Oman HCCAEJOBAaHK MOJEAH pas-
anguofl wupuis B =2; 6; 20 u 48 cu npa Tpex pasIHUHEIX HANOpax
H=28; 44 n 6,0 cx, uTo cocrasaser npu aauue monean L =40 cu
OTHOCHTCARHY IO Iuupuuy B=8:L =0035; 0,15; 0,50 u 1,20 u orHOCH-
TeapHHe Hanopw T =/MH:L=0,07; 0,11: 0,15.

Kampayo Mofean nccaeaopaan Gea jqpeHarkHuIX YCTpoiicTs § ¢ JAByMa
THNAMH JPEeHAKAE, ONHCAHHEIMH BRIE. KpoMme TOro, 418 NpeiejsHoro 3nave-
Hig P H3yuaau ewle Moacad, NoMemeHnnwse B maockoit ycranoske 3ILA,

B pesyanTate npoBeAeHHHN ONBITOB MOJAYUEHHB OCHOBHHE pacHeTHWe
napaMeTphl (PUALTPALHOHHOrO NOTOKA: pHALTPALHOHHLIA nanop, rpajiueu-
TH NOTOKA B TPYHTC U HA BHIXOAE B HHAHuA Obed — oTaeasHo jL1s oce-
BEIX W KPaHHHX ceqgHuii.

Pesvasrtaru Hccaenosanufl. Haflpenne aanHue rpynnupo-
BAAH npH 00padoTKe MO OTHOCHTCABHEIM HANOPaM H OTHOCHTCABHOM mii-
PHHE B JIBYX HANPABJICHHAXN: BRIABACHHE 310D (HALTPALHOHHHYX HANOPOR
H MAKCHMAJALHEIX BLIXOAHBX TPATHEHTOB. JMOPH (PHALTPAUHONNEIN HAMO-
POB MOMHO TOCTPOHTE 1O rpauKy 3aBHCHMOCTH OTHOCHTEJBHEX HAMOPOR
0T OTHOCHTE/AbHON AJAHHB A1 COOTBETCTBYIOWHX 3HAYMEHHH OTHOCHTEALNOI
mHpHAaR (puc. 9—14),

Ha sepxuefl wactid rpa@MikoB NOCTPOCHBE KPHBHIEC JAS OTHOCHTEALHO
wupuust § =0,05=1,20 npu ornocureasHom Hagope 1= 0,11, B numuef
YACTH — NONPaBOYMHBEIE KPHBWE jgas cootsercreyionmx 2 npn 7y=0,07 u
0,15, Jlnaronans HHAHErO NPAMOVIOJIBHHKA CAYRKMT NePexonoi mea o
npt 1 =0,11 0 f=co npu scex .

Ha pune. 15,161 17, 18 nokasansl KpHBsbie 3HaueHuil BRXOJHBIX IPajH-
EHTOB (PUALTPALLMN B TPeX BApPHANTAX COOPVKEHNit A1 COOTBETCTBYIO-
X 3HAYCHUA OTHOCHTRALHEX  HALOPOB T I OTHOCHTEALHO! WHPHAW B,

Ilyers, nanpumep, HeOOX0AHMO PACCUHTATH BOAOBEINYCK, NPOEKTHPYE-
MEA Ge3 apexaxuux smeponpuarthil, ¢ oTnocHTeasHofl wupuno §=0,15
H OTHOCHTEALHKM pacueTHRM nanoposm 7= 0,07,

[ Ipn nocrpoennn smiop GUABTPALHOHHBX HANOPOE, NOJAL3VACHL puc. 9
I 331aBaichk OTHOCHTEABHOR Aaunoft [, naxoamm OTHOCHTENBHHIL HaNop
h, wax sto noxasano crpeakamu: npu { 1L =03 wumeem 4 :H =085,
pan A, =085 H. B cayyae onpegencuus HANOPa 1O KPAID COOPYHEHHH,
noabsysacs puc, 10, nas {:L =04 umeenm £ =079 H.

Buiapasa Beanuinel BHXOAHHX TPaAHeHTOR no puc. 15, uHMmeem
"rl:lﬂ:lll.'ll."=[.l? H "thun = 1,4,

PHABTPALHOHHEE HAMOPH M BHIXOAHBE FPAAHEHTH A4 OPOMEXYTOY-
HEX 3HAYCHHH OTHOCHTEALHLIX [iﬂIif}pﬂB H ﬂTHﬂEIl']‘{_',H-..HI’JH Ul]l'l]-]lHlJ U-II]}I.E-
AEAMIOTCH HHTEPNOAAUMCH ¢ nomoinbio rpaduskos. Mowxno cuurats (0Ges
GoabInOil MOrpeuHoOCTy), YTO JABJAEHHE B NONEPEYHOM HANPABJIGHHH OT
OCH K KP4lo COOPYMXKeHH:d HIMEHAETCA N0 npamofl.

AHAAHZ TPAPHKOB NOKASHBAET NPEeHAE BCEro CYILECTBEHHOE pas/u-
YHE B BEJAHYHHE (HALTPAUHOHHWX HANOPOB NPH PCIUEHHAX B NMJOCKHX H
NPOCTPAHCTREHHEIX YCJAOBHAX, NpHueM B HHuMHell #apbonee OTBETCTBEH-
HOR wacTH coOpY:XeHHd (QUALTPALUHOHHEE HEZNOPH BO BTODOM CAYHAe 3Ha-
YHTEAbHO EBlIE. 370 OOYCAOBAHBAET HEOOXOAMMOCTL PACYETE TAKOTO
posa coopy:xeHui (y3kux M GOAbIIOA AAHHL) C YYETOM NPOCTpPaiCTBEi-
HOM HALTPAILHM,
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Beanunna QUABTPAUMOHHBIX HANOPOER NO CPABHENHIO ¢ peumenHem B
IAOCKOCTH TEM BHIIE, YeM MEHBLINE OTHOCHTEAbHas UIHPIHA COOpPYHEHNA
# GoAblIEe OTHOCHTEALHEI HAMoP.

B ceaan ¢ tem wTo (pMALTPAUMOHHBI NOTOK CTEKAET K OTBOAALIEMY
KAHAAY € WHPOKOro (PPOHTA BOAOXPAHIAHILG, JHHHH PABHEIX HANOPOBE,
CHATHE B NJAAHE Hd YPOBHE OCHOBAHHA BOJOBWOYCKA (Kak o HA APYIHX
ypoBRHAX), oGpauleHsl BHNYKA0N 4acThlo K BEpxHeMy Owedy, Kak 1as npu-
Mepa nokasano wa puc. 22. rtum # oGBACHACTCA, H¥TO (PUARTPAlHONHLIE
AABJASHUA B NONEPedibX CeUelns X 119 NePREX ABYX BAPHAHTOR (pHe. 9—12)
no kpasM ocHoBanua Ooabure, wem no ero ocu. Cpoeobpasioe noaoxe-
pie KpHBWX (PHABTPAUROHHEX HANOPOB B NH3OBOM HacTh A TPETbLIO
papuanta (puc. 13 n 14) Buasano aeflcTenes GOKOBHIX JAPEHAMHBIX NPH3M,

1 ([ L LLLLLU
[ . 2 - __ B o1, o fm B ]
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-1 il
- . i,
R o -
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Pue. 22. Jluuen pasnnx NANOpoB B Iadie ua yposuc ati.

Cpasienne Tpex pacCMOTPCHHLIX BAPHANTOR COOPYKENNH — O3 Ap
HAKHEYX YCTPOcTE B HikHem Owede, C nonepedHofl nepexBaTWEa o el
APENOfl M PEHaXHBIM TIOPIKOM B OCHOBAHMH KOHIEBOR HACTH W C OOKO-
BLIMI APEREMULMI TTPHIMEMH [OKASHBAET NPEHMYIWECTBE TPETLErO Bil-
puanta, rie @UALTPAUHOHHHWE HANOPLL U BEIXOIHBIE FDATHERTH AHAUNTE b=
HO MEenbile, 1es no nepesis Ay s, llpenmymecTsoM ABAAETCA 1 OTCy TETRHE
APEHAAS B OCHODAUNK HUIODOWH pog000fiHofl uaCTH COOpYHenHsa, YCTpoHCT-
BO KOTOpOUra Ipst HEAOCTATOMHO TIIETEIBHOM HCMOJHEHNH MOMET HAPY-
WHTL (pounocTs ocnosanuf. Takuwm 0Gpasos, nandoaee BHIOAHHRA B
OTHOMENHH (PUALTPALHE — TPETH 13 PACCMOTPEHHKIX  BAPHANTOB.

GUALTPAUKUA B OCHOBAHMH AKIELYKOB H KOHCOABHBLIX chpocon

B ocioBaiuH YUACTKOE CONpPAMEHHA aKBEAYKOB ¢ Geperamu u Kou-
COABHIK COPOCOB  (PHALTPANMA NPOHCXOAHT B CACAYIONIUX YCJAOBHAN:
Geananopheil (KPOME HAYAABHOTO YHacTKa) pUALTPALHONHKA NOTOK H3
OTHOCHTEALNO Y3KOro Kawaaa (mepxuero Gbeda) pacTekaeTcs k nonepet-
HO PACNOJOMKCHHOMY pycay numnero Gweda HEOr PAHHYEHHOR TNpOTHHKEN-
HoCTH. KpuBag AENpeccHn OKA3WBACTCH WHXKE, 4 TPAAHEHTH HA BHXOIE K
unkneMmy O6bedy B BHCOTA BHCAUHUBAHHA NO OCEBOMY CEYEHHID TAKOIO
NPOCTPANCTEEHHOTO MOTOKA MEHbINE, HeM A4sl [JA0CKOro B aHaOrHiiLX
VCI0BHAX, W pasnuua TeMm GoJapine, 4eM MeHbUE INHPHHA COOPYIKEHHS.
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- B cropoHn oT OCEBOIO CEUCHHA 3HAYEHHE HA3BAHHBIX NApPaAMETPOH
(PUALTPALHOHHOrD MOTOKA yMedbmaercd, C vaeanuennes UMPHHL COOpY-
MEHHA YCOIOBHA YTUKEARIOTCH, npuiilkascs K 3afauc B [LIOCKOCTH,
OnuTH, NpoBeleHHLe ¢ MOLeAaMil AKBEAYKOB, NOATBEpAHIH 310 obinee
noaoxenne. OCHOBHON O0BCKT HCCAEAOBIHHA — THNOBOH MPOEKT aKBEAyKa
uncruryta Cpeaasrunpopoixaonika, uiobpameninil B cxeme na  pue. 19,

Coopysenie cocrosio 3 nonypuoll uactd, umewoniel dopmy xada-
Aa, # OpAMOYIOALHOIO JAOTKA, CONPHIAIOMEroc C NOoHYpoM BEepPTHKAILHON
cTeHkofi B Buje 3yba, aarayGaennoill n ocHosanHe. KoHIECBAR YaCTh CoO-
OpyXeHus Nopropata nauaasnyio, OTKOC NEPECCKAEMOrD AKDELYKOM pyc-
A3 OGuA noayTopuws. PaccTosnie OT HAYATa NONYpa A0 BCPXHCH KPOMKH
oTKOCA papHsaock npumepno 08— 1,2 pacuernoro nanopa.

OneTL NPOROAHAN ¢ MOAGAAMH B OOABIMIOM TPYHTOBOM JOTHE BMAC-
mtaGe B MeTWMpPE pasa KPynHee, UeM B 1 POCTPAHCTBEHHON YCTAHOBKE
AJ1A, # B aManazonc HanopoB B nepesojge Ha watypy ot 6,0 no 10,0 «
ApH WHPHHE 3EPKAAA BOAM B Kawaie pepxnero Obeda B =8,0+20,0 u.

Peayawratit nadaoacniii, nposeiennsix B TOM e COCTABE W nocae-
AOBATEALHOCTH, MTO I N0 NPEJBULYILNM COODYMEHHAM, FPYNIHPOBIAH N0
HX OTHOCHTCALHBIM BEAWMMHAM : upiHe coopyxennn B = B:L, rae L — pac-
crosiiie (10 FOPH3IOHTAAM) OT HAYAAE MOHYPA A0 NOAOWBH OTKOCA HHMK-
nero Oweda, # nanope coopyskenua § =FMH:L, rae H — possuimenne ro-
pH3ONTA BOAKW BEpXHero Obeda Haja ANOM pPYCAd HHIKHEro, NPHHATOE 34
PECUETHYIO, CAMYIO HEBLITOLNYIO OTMETKY TPOPH3OHTA BOAK B HUMHEM
onede, Jlpyrine, GoAce BHCOKME OTMETKH rOPHIONTA BOA HKuero Gneda
BWIOJHER JAH pacyera.

Cpoanme peayastaTe xadaonenui npuserenid wa puc. 20 u 2l u mo-
[YT CAYHHTD A4 PacderoB B anaJoriinux  YCI0BHAX, d@ TIKKE JAJH
NpUOAMKEHHBIX PACHETOB B GAMIKHX YCAOBHAX, HanNpaMep, npn apyroi
BEAHYHHE OTKOCA DYCAa HHAHEro ﬁwqym.

Ha pne. 20, 21 ppusesesst 3sayenns HanGoAbiinX rpajgHEHTOB Iid
BHXOAE HOTOKY B Hirmnuid Oved M OTHOCHTEALHON BHCOTH BHCAMHBAHHA
h, :H no ocesomy ceuenno. C yasdenHes or OCH COOpPYHEHHA 3uaqe-

wust [ w0, tH yMERRIIAOTCA MELICHHO, I0ITOMY OHH MOTYT OWITH IpH-

aEax
HATE KAaK PucYerHuie Ha ncelt npeacraBasniomedl nHTepec A48 COODPYIKEeHNA
Aanue nusknero Goweda,

Beauwupuw /_, # h, , noayuennue u3 rpadukos, nNoaroAAIOT CYANTH

o (masTpannoknofl YeToRYHBOCTH AAWHKX TPYHTOB OCHOBANNS It HeoOXoaH-
MOCTH KPENJICHHA OTKOCA HHMKHEro GLeda HACAOHHEIM APeHAKEM HAH APy -
rium cnocabon.

Haun GuI0 Takke yCcTaiuoBIeno HecyulecTRCHHOE RIHANHE OTARAh-
HEIX SAEMEHTOR KOHCTPYKUMA man uX Aedexrton (meas) ua NpoTeKanue
ORALTPALKOHNOTO NOTOKA NMPY MOCTAHOBKE ONLTOB CO HLCALI0 MEHLY 10-
HYPOM B AOTEOM aKBeayka wmpidoR 2 oM, © wnyntosoil Crenkoll paoaL

ay0a wupnuoft, pasuolt MupHHe kawasa nosepxy u raybuuoi 0,3M, ¢
yropouscunofl ua 209 Geperopoll MAcTLio COOPY HCHTN.

JIHTEPATY PA

1. Textngeckne YCAODMA W HOPMI NPOCKTHPOBANUE PUAPOTeXHUuECKNX coopyweml, MTua-
seMiiulil KOHTYP (AOTHI MO HecKaabuoy ocnomaiui, M., Cocanepronaar, 1958,

2, Marepsaan n rCAUHYMECKHE YCAOWES M HOPMB NPOCKTHROBLINE OPOCHTEALHBXY CUCTCH,
Muaporexusyec kit pacuer MIApOTeXHANECKHN coopymennd, M., Iunposoa-
x0a MCX CCCp, 1957,

3. Cnpapounng no ripoTexiHee, M.. lNocerpotinaaar, 1955, 530—-532.

4. YKa3anuns 1o NPOCKTHPORANHIO APCHAKHMK YCTPOMCTD 0 3CMARIMWX [A0THHAX, M.
lionrea, 18954,

5. Mucrpyrnng no  npoektiposaiine  obpariux GHALTPOB FHAPOTEXHHYCCKHX  COOPY®e-
unit, M., Foesuepronaaar, 1957,
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P. B. THMHPOBA

HEKOTOPHIE PE2V/ILTATH HATYPHLIX HCCJAENOBAHUH
CAPLIKYPTAHCKOIO rUAPOY3JIA HA p. COX 3A 1961 r,

Jeauurounil nasvlok p. Cox nposoamaercn 3—4 mecauas B 970
BPEMA NPOXOJNT 10 FH roaosoro CToKa  BOAbL. “ZI]'J[!C'J'HHFI{: napogKea
peakoe H uhoria gocriuraer 80 afcen 3a cyTKH. Kpome JeaHHKOBOro
mapoiKa, n Ml —RioHs HAOLGTAINTCH r{[.‘.lﬂ';i-IUB[.'l'EHE]IIII-Jf HApAcTanns pac-
X0A0B BOAM, docruraomme G0 affcex, npoaoamurensuocTslio 3—4 uacy.
Ocenne-susue-gecennuil  MCPHOL  XAPIRTCHHBYETCA MANWMI  PACXORAMH,

Magcnvaasuufl  nabawogednuflt pacxon B HAHOOJAEE MHOTOBOILHOM
1958 r. cocragua Q=311 a'/cex, B uauGoaee wmanosonuoMm 1947 r.—
Q — 157 M'/cex.

Beanunun pacxoaos Boau B pexe 3a 1961 r. npuseneww B TaGa. 1.

Bo Bpems nasoikon pexa necet G0ALMO02 KOAHYECTBO MOHHMX Ha-
nocos |1,2}. Teepaufl cvox hopMupyercd 8 OCHOBHOM U3 HANOCOB, CMN-
THX C BLIINCARHKAWHY VHICTKOR DEKH,

CapuRryprasciuil ruapoyses pacnoao:Ken na Buxone p. CoX H3 Kadb-
oHa, B BEPLL[I[HE KOHYCd DBhHOCA,

B creope ruapoyvaia mupHua noiimm aocturaer 650 m, Gepera kpy-
Thie, OOPHBHCTHE BHCOTOR A0 25 . [lofiMa H KODEHHOE PYCI0 CACHEHb
H3 FaJediiHKOBEX OTJAOMEHHA ¢ BKAWYMEHHEM OTASABHLIX BANVHOB jAna-
merpom d=0,5+0,7 4. Yriou pexn [ papen 0,011—0,012. Crok a0u-
X nanocos 2a 1961 r, cocrasua 142,57 Tuc. A%, MakCHMAALUWA Aua-
verp (d) mackoumwmx wuawocoB— 03 x npn Q=106 . /'cex (B numuem
Gbede),

B cocrap ruapoysna BXOAHT CTPYEHANPABIRMIOWAT JaMba, nOABOAALLEE
PYCAD KPHBOAHHEHNOTO OuepTaina B naane, AOHHEIL KpusoanHeRHkA no-
por T-obpasvoro upoduas', pervanrop chpoca (nJoTuna), peryaatop
ACBOOCPEIKHOTO Kdnajaa © JoKepoM B Teae (uuoThera NACTHHBL, Peryans
Top npapobepemnoro ganaaa (puc, 1), Kosmnouoska rugpoyaaa ocuopa-
HA HA HCNOJLIOBAHNK NONEPLuHO MNPKYAANHE NOTOKA, obecneyHpraonich
nofauy BepxXHMX OCBETACHHLIX CI0CB BOAW B PErvANATODM Kanaaowm, pac-
NOJOMEHHBIX HA BOTHYTOM OGpery, a HIKHAX HACHIIeHHEX AOHHEIMH Ha-
HOCAMH — H£Pe3 NPOMLIBHME HNPOJETH NAOTHHH B cOpoc,

Monepewnas MHPKVAALNMA NOTOKE CO3NACTCA 3aperyaupoBaHiLyM nog-
BOAALLAM PVCJAOM KPHBOAHHENHOrO OYCPTAHHA B [IAHE H VCHAHBAETCH
[-06paansiy NOporoM .0 GOKOBHM cOPOCHBIM OTBEPCTHEM,

1 M. C, BH3ro cudTaer, WTO VKA3AHHLI SAEMEHT KOHCTPYKUME neodxonwM AR
coopyseunit Pepranckoro tuna [1,3].
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HuTeHCHBHOCTE nOnepeqHoll MHPKYAAIMK NMOTOKA, KAK H3BECTHO, 3a-
BHCHT OT KpHBH3HL HOPME pyCaa M ero mepoxoBaTOCTH, MOAXOAa MOTO-
Ka K coopvienuio, cpeiHefl rayOHHL ¥ cpeasedl CKOpPOCTH MNOTOKA, CKO-
POCTH ABHMKEHHA TBEpAON YacTHUN B MOTOKE, NOJAOKEHHs (OTKPHTHA)
SBATBOPOB H BEANYHHE BOJA03200pa B OTBOJ.

Tabawnma 1

Cpox ua- % | % |pewunms Beauunua OTBEpPCTHR B MpojeTax, &
“Gaonenns = ROAO3A- :
{]gﬁ] r_} HJ;'I:E’I: uupﬂ. % l 2 3 "‘: 5 h‘
17.V 27,85 | 27,35 100 - - - - 1| - -_
18.V 32,16 32,46 100 — e o = i e
20,V | #2un| B3 | = =] =lo11: — 0,07
RY 4185 | 2047 | M4 | — | — | — |00 0,2 0,15
M.V 43,12 28,84 | 64,6¢ - - . 0,10 I 0,50
a7V 47,52 31,35 G5, 9% — - - - = 0,6
14.VI 44,72 95,02 58 — - - — 0,10 0,75
19.VI | 52,83 78,83 4 - - - 0,19 0,08 1,07
7.Vl 7208 | 24,27 | 47 020 | — — |0,20| 0,45 1,15
1. Vil 107,84 50,34 46 020 (0,20 | 0,40 | 045 0,65 1,10
6. V11 | 136.70 | 64,96 | 44 035 | 0,35 | 0,22 | 0,50 | 0,70 0,75
16. V11 IR/7,00 68,62 | 36 032 0,320,205 075 1,18
18. V1L | 130,65 60, 20 39 0,35 | 0,35 | 0,43 | 0,55 0,80 0,95
25. V11 144, 42 65, 12 45 0,15 — |1,43| 082 0, 1,42
1.VIill 168,08 | 6562 | = 0,00 | 0,65 ] 0,40 | 0,60 | 0,80 1,15
4.V | 13N 55,79 41 — | 045 | 0.5 | 055 0,75 0,95
7.V B8 AT 3630 41 -— - 0,35 | U,65 0.95 1,05
27, Vil 118,06 | 4236 | a7 0,25 0,50 0,40 | 0,65 | 0,65 0,90
9.1X 88,04 42 58 48 0,150,151 0,15 | 0,15 0,35 0,55
15, 1X 76,82 | 36,70 A7 - |0,15(0,25]0,18| 0,40 0,85

* B stom cayuac HaMOCKW B OTHOAW NOCTYNAWT,

Haun paccumaTpHBaeTcs BONPOC O BANAHHI BeaHUMHH BOAo3abopa Ha
HHTEHCHBHOCTL MNONEPEeqHOl UHPKYASIHN NOTOKA MNpH NPOYEX PaBHBIX
YCAORHAX.

B xoae nabaiopenufi yCTAHOBACHO, WTO B NPOIECCEe NPOXOMKAEHHA MO
pexe Maaux pacxojoe nopsaka 40—70 at/cex  (apumenue JOHNHBIX HA-
Hocos naGmwomiercs upn Q =40.u%/cex), koraa wospduunedt BojozaGopa
CPaBHRTEALHO BHICOK W fgoctiraer 60—70%, B OTBOAB NOCTYNAIOT JAOHHHE
navockl (csm. Tata. 1),

[Mpu sTosm nojeoasiuiee pycio (B CTBOpE AGAEHHOro TI'HAPONOCTa)
umeer cevenne, Oanskoe k napadoauveckoft gopme. Makcumaabnne cko-
poctit (v =1,5 seer) u rayouus (h,, = 1,75 s) nabriosaioTes B cpen-
neit yacti pyvcaa. Pacnpeneaenne (OTCOPTHPOBKA) HAHOCOB MO NONEpew-
HOMY cCevelndio PyCaa npoHCXOANT CAC/y KM uﬁpﬂﬂt}}l: MEJRHE HAHOCH
pacnoaaraoTcs no OGeperam, a4 KpylHHe — 00 cepeanHe pycaa,

C nopeICHHEM PICKOAOn BOAB B peKe, HECMOTPH Ha YBEJAHHCHHC
agfopa BOAW B KOWAJH, BEJHUMHA BOJO3aGopa cuwwaerca o 40—45%.
Bopua pycaa npROJGKACTCRA K TPEYrOALHON, MAKCHMATbHBIE CKOPOCTM
B MAKCHMAABHEE FAVOHHE NEPEMemAloTea K NPARDMY BOTHVTOMY Oepery
{v,.. =302 n/cer, h . =—2,65u npu Q=128 m¥cex) (puc. 1, Tada. 1).

Pacnpeaeaenne soas ua y3ae 3a 1961 r. npeacrasaeno Ha pue. 2,

M3 taba. 1 suano, uro a0 Q=420 s#¥cex nanocu He NOCTynawt B
QTBOAHN, HECMOTPA HA CPaBHHTEALNO BHWCOKui kKosgupuineur sojosadopa

35



TH'OL—2 DRI L8] -2 ol —2 .
WOP=g tw venae) O avoxaed wdir BHY afmiaseoial]  crizododuriud paoEnaeoll adouin @ sl ooinpvoEToR AR dolkadanog|
iwa)ow opi=G wde il smpsonsdoson srnasnay wmeforsomli— 5 IN23nT JE'p =

=N syaafer 0t — & wdn yarandons adoe—g Swoonedi odomaeon dimas - teeomy eaonwadagoaedy dorerisad —g Dnamors HLIEN
posoum erdgrolrd  araL o modanoit 3 sreHex odoicedagoray  doasesand—g (raodgy  dodsedanad) MBLOCE T30 BERELTT—] sl
pasncndge-1 dodon yerganuvinndy gesinor - g fane d mtridane oxonpamnconndy oraid somsroston—g ‘egrny srmascweinonaidia -7

xony +d en erelodrma cuoxdiividinmde]y wewp] *{ g




-

{75—100%). Jro oO'bACHASTCH TEM, YTO B PeKe J[ABHAEHHE HAHOCOB IIpo-
HCXOIHT TOALKO B TEUCHHE WeTHPEeX-NATH Mecauer (Mmail — centabps), a
HHTEHCHBHOE ABHMKeHHe HAHOCOB HAYMHACTCA NPH pacxoac Q > 40 wm¥/cer,
H TOALKO B 37O BPEMA 1A ABWKEHHE HAHOCOB CYLIECTBEHHO BJAMSIET BeJH-
YHHa BOA03abGOpa.

B nepuoj MHTEHCHBHOTO ABHMEHHA HAHOCOB B pexe npi kosddumili-
ente pojaozatopa % > 0,6 HANOCK NOCTYNAIOT B OTBOAW, & npi KO3(pu-
nente poaosaGopa ¢ - 0,6 mocTynjaenHe HAHOCOBR B OTROAL Npekpa-

Cmraercd. Onwr 14-neThnefl skCnAyaTauMH yajna nokasad, uTO ONHCAHHAN

KOMMOHOBKA B cocTosuun obecneunth 609% Bpomosabopa B oTnoAW Gea
3AXBATA JOHHEIX HAHOCOR. 34 YKA3aHHLIH Nepuojl CYMMapHBIH CTOK HAHOCOR
B pere cOCTABWA okoJgo 1648 Teic, MY & B KAHAAL HAHOCH NPAKTHIECKH
HE [OCTyYnadan,
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Puec. 2, luaporpat p. Cox u pacnpcaciciue BOAW HA yaie
aa 190l ra
fi=[HERLT A i Sk i —n rﬁpr-l:-.-: it —it s|||.*u|.;|l‘_||: EHCHGM HAE,  F=A Jchadbes
[esnaM Kunaae; = -koshduunent pogoaabopn  (cpcanesecitistiad ).

[p onpegencHun BAHAHMA KosbduiHenTa Box03ab0pa HA HUTEHCHB-
HOCTH OONCPENHON NHPKYAAIHE NOTOKA MH ONPELEIAdH B CTBOPE J10acH-
HOTO THAPONOCTAa 3aMepasmu — IHApPARIHYECKHE SASMCHTH NOTOKA B NOABO-
AfmeM  pycae, VrJAOMEpHOR ChHeMKOR — TPAEKTOPHH JABHACHHA CTPYH B
NOABOAHNILEM PYCAT, 3AMCPAMH — MOBEPXHOCTHHE CKOPOCTH, JLHAMETPL ABH-
EYMnXCAa (ppakunil —npowynuiBaHiHes AHd B CTBOPE JIOAEHIOr0 rujpomo-
CTd. HPOCAYUIMBAHHEM B npoJerax cOpPOCHOro OTBEPCTHA H YJ0BOM  JIOH-
HEX HANOCOB Jopvilkofi B HumHeM Obede COoOpyHenHs.

IzpecTHo, 9T0 nONEPeYHaAs UHPKYJAAIHA NOTOKA, BO3HHKAIOWAA Ha
narite pycaa, ofyCI0BIHBAETCH PA3HOCTHIO NEHTPODEMHEIX H HEHTPOCTpC-
MHTCALIX CHJA, YTO B CBOIO OYMEpeab BABHCHT OF NEPpepacipCieiacHHR
ckopoctelt B notoke |3].

Pacnpenesenne cropocteil va narnfe noToKd CYIECTBENHO H3MEHAST-
A ¢ BREACHHEM BOZ03aGOPHOrO OTBEPCTHA HA 3TOM Yyactke [7].

Ecan wa usrnbe noToxka ABHMCHHE JOHHON uacTHul olecncuppaeTcs
opil onpeaeaeHHoll CKOPOCTH, TO ¢ BBRIGHHEM B0OA03a00pd M COOTRETCT-
BEHHO H3AMCHEHHEM pacXoia [8] 3TH CKOPOCTH H3MEHATCH W MOTVT  He

o6ecreqnTh ABHKEeNIe JOHHOM YacTHIlH N0 ee NEPROHAYANLHOA TPAEKTOPHN.

Ias ofecnevenus ABMMKEHHS JOHHOR YACTHUE NO €2 MNEPBOHANATL-
HOM TPAGKTODHH € BBEACHHEM BoAO3aGopa HEOOX0JHMO, 4TOOM CoGaI0-

A3N0CL NEepaBeHCTRO
Uep = U



rie Uygp — CKOPOCTH BOAM, NPH KOTOPOH HabaloAaeTed ABHHKEHHE JIOHHOH

YACTHILH;

Uep — CKOPOCTb NMOTOKA.

¢ A. Hugwrun w B, H. Wloaoxos 8 1947—1955 rr. ycranoBu.m
16], uto apHKeHne AOHRON YACTHUH NOAYHHAETCA IABHCHMOCTH

Ve = TV d.

(1)

B peay.abTaTe aHaH38 JAHHBIX HATYPHHEIX HCCAeIOBaHUA 148 onpe-
ACTCHHA Tep MW MOAYHILIH SMIHPHYECKYIO 3aBHCHMOCTh

ik

3geck (, — pacxoa, NpoXoaAUui No pexe;

R (l—¢%)
{_Icp:——.

-
4

k' — onwetaeft wosdduunent (aan ycaosui Capuiikyprana k=2);

p — kos(duuuenT BoaosaGopa;
w — IOINA/Ib JKHBOTO Ceuenis.

TaGauua 2

2, | &% I{ump-pu—lr SaesmenTs NOABONAIErO pYycaa ﬂ,ﬂma;f;rj E:H{;E::;:
— -— NHEHT BO- _I. MOH JOHHOI
o o Shpakuing, [MacTaua,
Wi ek nnaaf‘mpnihm“, M| By w, M7 Uep vt CEK ¢p s perme
45,71 18,28 (40 1,65 30,50 38,34 1,43 20 0,95
45,71 2,85 0,50 1,65 a0, 50 48, 34 1,19 20 | 0,98
43,01 | 21,43 0,60 1,65 all, ol o, dd 0,95 g | iy, 08
45,71 | 3.,00 0,70 1,65 | 30,50 34, 34 071 | 20 0,98
45,71 | 3657 | 080 | 165 | 20,50 | 38,34 | 048 | 20 0,58
43,71 41,14 0.9 | 1,66 | 30,50 58,34 0,24 20 0,98
45,71 45,71 1,00 1,65 30,50 35.3¢ | 0,00 20 {0 a8
91,82 AT 52 0,40 2 50 a0 .75 45,52 2.42 (40 1,68
g1 ,582 45,91 0, 50 2,90 wl,To 45,02 2,02 G0 1,68
91,82 o8, 09 0,60 2,00 30,75 45,52 1,61 GO |, L8
91.82 | 4,27 .70 2,50 40,75 45,52 1.21 G0 | &
91,82 | 73,45 | 0,80 2’50 2075 | 45,52 | 0.81 60 1,68
91,82 82,64 0,90 2,00 30,75 45,52 0,40 60 1,68
91,82 01,52 1,00 2,50 a0, 75 45,52 0,00 G0 1,68
128,07 | 51,23 | 0,40 9°55 31,00 | 55,97 | 2,76 70 1,85
128,07 64,03 0,50 2,55 al,00 80,97 I 2.3 70 1,85
128,07 | 76,84 | 0,60 255 al,00 | 55,97 | 1,84 70 1,85
128,07 | 89,65 | 0,70 2,55 31,00 | 55,97 | 1,38 70 1,85
128,07 | 102,45 0,80 .55 41,00 55,97 0,92 70 1,85
128 07 | 115,26 0,50 2 55 31,00 56,97 0,46 70 1,85
128,07 | 128,07 ] 1,00 2.55 21,00 50,97 0,00 70 1,85

HagecrHo,
COOTHOIIEHNS:

UTO CKOPOCTE B

e

NOTOKE Onpeileanercs

P

H3 CJAeAYIOUero-

C BBEJEHHEM BOA03300PA B OTBOAL CPEAHAS CKOPOCTL NOTOKA B pyC-
Ae DYAeT HIMEHATBCH TaK: I
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Cpeanne cKopocTil ¥, NOTOKA HAlAEHLl NPH PasaHuHBEIX PACXOAEX M
kosddmunente ronoszabopa ¥, passom 0,5. llocae preaeHus B dopayay
KOPpeKTHBE noayuny onuribf kosddmuuent £ =2 (1an p. Cox).

loacrapana B gopuyaw (1) u (2) daxkrnueckue aasHue no Caph-
KYPraHcKoMY TIiIPpov3ay, YCTAHOBHM PasiuuHBIE 3HAUSHHA T, H T

PeayabTaThl n0OJCYETOR CBEJEHE B Tada. 2, H2 KOTOpOil BHAHMO, MTO
gy GOabme vy, npu kKosdduinente soposabopa 3 =106 u menwme, cae-
ADBATEABHD, HAHOCH B OTBOAL HaUHYT NOCTYVNAThL, KOrjild B OTBOJALL 5}’..1'9"!’
saGuparnsca 609 BOAL OT OOUIErO PACXOAd B PEKE B NCPHOL ABMAEHHN
Hawocor (O > 40 ' cex),  WTO  NOATBEPMIAETCA  HATYPHBIMH  HCCaE-
poBanusMu (rada, 1),

Mockoabiy Pepranckdil Tan pogosadbopa naxoant sce GoJgee u Goaee
HIHPOKOE NPHMEHEHHE (9,10), noaaraem, uTo Halle HCCACIOBAHHE 00Jer-
HHT PacyeTsl H NPOEKTHPOBAHHE BHOBL CO3AABAEMbIX OODLEKTOR NOAOG-
HOI'O THIA.
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4, Daveans H, @. _Has. I'pysHHHaM=, r. 1, Tonancn, 1949,
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A. B. ESPEMOB

JABOPATOPHBIE H HATYPHbBIE HCCJIEAOBAHHHA
K3bIT-OPAHHCKOT O THAPOY3JIA

Jlo pacrosero speMenn BOZO3A00PHEIC Y3/ THAPOTEXHHYECKHX CO-
OpyeHnit Ha pexax (408 neaeil MppPHrauHH) NpPOeKTHPOBAAHCE H CTPO-
HANCE B OCHOBHOM B YCIOBHAX TIOPHO-NPEArOpPHOR 30HL, AI% KOTOPOR
pazpadoTanil PaHOHAIBHBE KOHCTPYKINE BOAO3A0OPHHX V3JI0B COOPYHe-
Hitli o Meron wecaeiopannd. B caomuux yesosuax Huzoewes Cup-lapru
nocTpoed oand anmb K3na-Opauckuil yied cOOpymeHnil, KOHCTDY RIS
I KOMIOHOBKH KOTOPOro HCCAGAOBAAHNCH HPH €ro NpoeKTHpoBandun' B rua-
porexunyeckoit aadoparopun CAHHMHMPH (pyxomoaurear M. C. Buaro)
A. C. Tapxanosum, M, T Illaxropoctormy, S, A, Hukurnawy, 3, C. Hln-
porosoil B 1941 r., a nocae Beaukoit OrevecrBeHHOR BOAHH, lpepBaBmed
crponTeascTso yaaa, . 5. Opausum npuw somcyastanan C. T. Aaryuu-
wa, H. H. Cyponofi, A. Tl. Vwaxkoswu, B. T1. 3axaposwuw (1948—1951),

B OCHOBHOM CTPONTEJLCTBO Y3da Bedock ¢ 1946 nu 1956 r., nocae
ero oxkouuanmn ¢ 1957 no 1961 r., no JOroROpHT 1V coOrJalleHHio ©
Vipariennesm Kawa-OpauHCkoro rHApoy3aa M B COO @TCTBHH C TeMAaTH-
MECKHM JJAHOM HHCTHTYTa OBLIH NPOBEIEHL HATYPH. ! HCCJARIOBANNA Vi-
J4%, BRJAIOHAIONIHE JIBE 301AYH: '

) msyuenHe TEXHHUYECKHX  YCJIOBHH  SKCOAYATAUMH  THRAPOYII
A5 PaspadoTEn HHCTPYKURE N0 SKCOAYATAUHH coopvmenull, sxoaamiuy
B I'HADOY3EN;

2) yroqyuenie pekoMentaunii ¥ METOLUKH paHee NpopejlcHHuWX 1aGo-
PATOPHEIX HCCACTOBANKA no pazpaborTre AAHHOrO Y348 B NOAHX HX 00-
NOABIOBAHUS PH NPUEKTHPUBAHNE N CTPOHTEALCTBE JIPVIHKX VAJ0B, HAXO-
ASIHIMNCA B AHAJOTHYMHBIX YCA0BHAX,

Alas punoanenis nOCTARIEHHHX 38144 HeoOX0ANMO GHA0 C IOMDILLI
HUTVPHHY HCCAEN0BAHMIl BHACHHTL CAS1YIONIHE BONPOCH:

) neopManis pycaa pexs B pepxuem Obede yana (ua yuderke pac-
npocrpanesus KpuBoil noanopa) w RAHAHKE STHX AedopMalHil Ha noaxe:
NOTOKA K I[LJIOTHHE I YCTOHYHNROCTL Gepero-yvEPEnHTE bHHX COOPYHeHiil:

6) aegenue HAHOCOB HA THAPOY3ae # 3(PEeKTHBHOCTL AClCTBHA npo-
MBEBHEIX Traaepeil;

B) NOBEACHNE HOTOKA #H MECTHLEC PABMEBW B HHmuesm OGnede naorti-
HE, pazpaloTra palHoHAALHOR CXeMbl MAHERPHPOBAHHH 3ATHOPAMH;

1 [Ipoekruposaine Kanta-Opaunckoro ruapoyana npoMssoIMaoch wHeTRTyTOM Cpea-
AITMNPOBCAXAONOK, raapusil numencp npoexra [, H. lpozopos,

“ Hatypusie n€c1e1osiania NPOBDAHIHCE COTPYAHUKAMH NaBOPATOPHH BOACIAGOpOR
HBIl® AH V3CCP B. 9 A6aranom, A. B. EdpesmoBum, A, [ Yurakonws,
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r) AMHAMIKA PasMBlBA OTBOASMICTO PYCAA N COCTOAHHE PYCAd Pekn
(ofuiee momiKenne) 3a NAOTHHOI;

1) xapaxrep u aunaMuka sanaennn CaGajakcroil HATYHHIL, HCMOAL-
ayeMoff B KauecTBe OTCTOMHHKA AR JeRODEPeHHOIO KaHAa:

2) 3UMHHIL peRHM—HABMIOAEHNHE 33 JKCNAVATAUHOHNKME Meponpus-
THAMH 1O (QOPMHPOBAHHIO JelocTapa B sepxuem Owede, 3a nponyckom
JAbJla_Hepes mAOTHHY M N0 OTBOAALLEMY PYCAY pPeKi.

[Tpn sTom TakHe BOMPOCH, KaK AEJEHHE HAHOCOB HA FHAPOY3AE, MeCT-
HHE pasMmbisnl B HHmHEM Obede nAoTHHE, pa3paboTKd PAIHOHAILHOM Cxe-
MEl MAHEBDHPOBAHHA 3aTBOPAMH JIONOAHHTEALHO K HATVPHBIM W pance
{IPOBE/IEHHEM MOJACALHLIM HCCASJOBAHNAM HIVYAAHCL HA MOACILHON VeTa-
HOBKE ruapoysaa (sacmral 1:40).

Heofixonumocts 8 npoBesennn KOHTPOALHWX AaGopatopuuyx  padoT
BO3HHKAa BCAGACTBHEC TOro, uTo panee (1941 w 1950 rr.) B cocras yaaa
exoqnaa I'9C, veeanunpalomwas 8 1,38 pasa uiipuny ponTa yaaa Hum-
HEro Oneda n uaMentiomas B Kokofl-T0 crenenwn pacnpefeaenie noron-
HHX pacxoaos (tada. 1).

Tabanua 1
U inpuna | O6uwan -
J'Dm“““ il peryanTopa L= puna coopy-
puua coopy- | Llnphua [HHA | AEHMR I -
Fon |:ccaemulluullﬁg:!;"ﬁ::£§* MAOTHHE | segofe- [npasobe-| [3c | nero Oueda
PEKHOTO | PERHOCD | no Ay
. S . )
1641 30,5 90,5 74 a3 | 42 | 210
1850 210 i i 23 2 | 20
1957 —1961 152,8 7,0 | a7 18,2 ‘ Het 132 8
{HaTvpuse secae- |
AOBINHA ) i | |
i |

COCTAB ¥3/A COOPY HMEHHI
H FHAPOJIOTHYECKAS XAPAKTEPHCTHKA PEKH

B cocrae ysaa, ocymecreasioniero asycroponusf nocaofinuit Bolo-
32607, BXOAAT pasbopnan waakowanopwan (6,37 ) weseaoberonnasg nio-
THlA ¢ NATLIO mpoaerami no 16 a, aepoGepemunil 0 npasoGepes st pe-
TYAATOPH € TAACPEAMH A48 CGPOCA JIOHHEIX HAKOCOR, PACHOAOKCHNEE BLOAL
(ponTa NACTHHM, cTPpyenzipapamiomie AamOW # 1aMO 0OBAAOBANHA MO
obeny croponam pekit. lllspuna (pouta coopymkenust ¢ peryastopasi
pasna 152 u (puc. 1). .

B rosose JepobepeskHoro Kanadas, pacxon KOTOPOro B nepenexkTine
cocrasaser 208 M’ cex, 0 TAKHKE B roJOBE NPaBOGEPLKHOrO KAHAAA © pac-
xoaoM 110 a'/cex, pacioaomensl OTCTOANMKH € MeXaHHYeckoll OuHCTHOIL,
B navaannwit nepuon B kauecrBe oTcToilunka AA8 AeROGEPEKNOTO KaMa-
A3 nenoaszosaan CaGaaakekvio H3AYUHKY PEKN AAHHON 7 KA.

Haanavenne ruapoysra—oGecneunts pogozaGop Aas CYULeCTBYIOULN Y
OPOCHTE.TRHEIX CHCTEM, PA3BHTHA HOBOrO OPOIIEHHS (raaBuwM 00pasoM noj
pHCOBLIC MOCEBB) Ha maowann 10 120 The. 24 w o6ROfHeHus 10 2 MJH, 2a

CEHOKOCOR ¥ nacTOuIL.

K paGotam sTopofl ouepesH 10 y3ay OTHOCHTCH CTPOMTCABLCTHO Iii-
APO3NEKTPOCTAHIMY, MECTOPACNOADKEHHe KOTopofl NPCAYCMATPHBACTCA Ha
27-M KuAOMETpE AeBOGCPEHHOrO Kawaaa, BMECTo panee paszpaGoTanHoro
yerpoiictea '3C p yvane mioTHHH,

*
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'mapoaorna uuzosa Cuip-Japun B palione Kawa-Opamuckoro rua-
POY3aa XapakTepPH3YeTCA CAeAVIoulAMI AannuiMi, Makcumaasio nabaoaen-
Huil pacxon pasen Q=1700 a" cex: muuumaasio nabaoaeniui—140m° cex,
Pycio pexkn npoxoiuT B HEBWCOKMX (eperax, B JErkK0 pasMuBAEMBIX a.-
AIOBHAABUKY IPYHTAX 1 OTanyaetes Goabwolt HasuancrocTeio (Koaddumumn -
enT uapnancrocTi=2), lNepesemenne Auuun Gepera 3a roja aocruraer 120 .

_——
i |
J""
] = T ] ] r____th’
3-.: : |1' ilma i =T el
I i G
S @ = | [
: Slo) “'f | & . o
] - B .3
w-E l. i L]

Pitc. 1. Maan u npoaoasuwil paspes Kawa-Opanuckoro ruapoyaaa:

J= IS =naMeiit=-Xaapac iuitke THafuice; @=30010  paapyureind  puachiepses o 1857 5 O=lopoosminide doaucini
EIETY e ke paastTorT .

Tofima pexn p3obnayer crapopednAsM, NPOTOKAMH, O3€PaMH, BHIpAR-
HUBLIONME cTOK pexn, Taw, ua vuactke 1000 xm or KokGyaaka (pailon
Uaprapu) # 20 Kawi-Opawt B pasorok tepserca jgo 1000 a' cex woam,
Ilnpiia pexn B Mme:xens papna 120—300 &, 8 B MBOJOK Pa3.IHEH JA0-
CTHFAIOT HOCKOALKHX KHI0MeTpOB. Pexka BHIXOIHT W3 OCHOBHLIX (OEperos
npu Q— 1200 ' 'cer. KoanuecTho BIBEIMIEHNEX HAHOCOB NO CREAHCMY ro-
ay coctapaner 1,5—3.0 ke a' u pocruraer b x2/a” B pecenudil NMaBoOK;
npu sToM, npentaaanor Meakne gppakupy ((ppakuun kpynnoctrio < 0,05 M
coctasanior 80—55 % ). Koanuecrso prekomuix (JLOHHBX) HAHOCOBR Onpe-
ACAACTCH CKOPOCTHHM PEAHMOM NOTOKS, T. €. B 34BHCHMOCTH OT CKOPOCTH
NOTOKA HAHOCW M3 JIONHLEIX NEpPexXoiiT RO B3BEIIEHHHC H-—HA0OOPOT.
Cpeaunil anameTp AOMHHX oOTAOMennil npusmepno pased (1.25—0,30 wu,

YKAOH pekn B OWTOBWX YCI0BHAX B paftoHe Kawa-Upas toctaraer
0,000070-0,00012, cpeaune cxopoctu—0,5—1,7 M'cex, rayOuia noToxa
Ha naeccax—I14 4 n Goaee, ;
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[onosoil cTOK B3sewieHHulX HAHOCOB Crip-Jlapsi B HH30BLE 3ABUCHT

or mogmocrw roga. B 1957 r. on Owa papen no Tiomenb-Apuiky
7.9 man. m n no Kaszaapucky—>5,2 MAH. m, a8 B MHOroBoAHbIiA 1959 r.

cooTBeTcTBenno —44.3 u 235,50 man. m, T. €. yMEHbLIIAETCA K YCTBIO pekn,
Kax W cTOK BOAw (ra6a. 2), Toabko ¢ TOl pasuuuedl, 4To KHAKHE CTOK B

TaGanna 2

——

CTOK BIgelcH-
b Crok BoAW 3a rof. KA HblX HAHOCOR
FIIZEE::;I-P o | 3@ rom, MAn. o
CTHo ara T - o .
i 1?&5!{:- 1957 1958 1959 1960 1950 1957
13,56 | 25,98 | 27,45 7,88
Tomenb=-Aphik 19,85 3,87 i3.92 1260 | 31,14 | 12,90 3] ]
12,03 93,51 2 28 =
onct i ol b e ity | qo oo I
Kons:Cipia - |Tw |Ew | 0w | — | 28| g%
6,43 17,97 18,33, | . 5,25
1,92 Siabl | CSiedy | o108 | 8.0 Padd
Kaaamuicx H, 785 | 996 | 8,73 | [.50
C1ok p3pelicHHEX HANOCOD L.peaiid MyTHOCTD
naposerpu- 33 rox, Man. m (no croky), w2fa?
1I'.!'EHH“‘ oy —— R TR T =
CTBOD 1958 ‘ 1959 ’ 1460 1957 ‘ 1558 1358 \ 113050
| 35,42 44,35 B 0,58 1,37 1,62
Trsens-Apuk 0,68 | 0,00 H 4 (1,58 1,41 1,68 1.4
|
Kawa-Opaa ERE! — . i3 | T - .
26,95 | 25.4% | |, 0,356 1,50 1.49 -
Kaza: . e M- 29 34 bl Jusiied Pl L el ke L. 0¢
A3DIHNHCK 6.09 1573 | 5 053 | T T80 3

Mpumenanne. B svamcnarese npueeieHs AaHHbe 32 DAThL Mecaues (V—IX)
":THH BN B BIpCiHEHINE HAWOCOHR BEYWUCICH MO EPEJHEHEI{E.‘IHHH A0 HH LM ﬂl.ﬂpﬂlﬂﬂt-
geckux exeroannkos YIMC.

nepuoa GOABIMHE MABOAKOB YMEHLIIACTCA HHTEHCHBHEE TBEPAOTD CTOKA
BEHAY [1OTCPL BOAL HPH PA3AHBAX PEKH, KOTOpWE NMPOMCXOIAT B VEAIAH-
heit neproa. Beaeacrene sToro MYTHOCTH MOTOKA B JAETHHE MeCAlUb K
YyCTHIO peKH BospacTaer. Takoe yBeJAHYeHHE KOHUEHTPanHn HAHOCOB Xa-
PAKTEPHIYETCH PHC, 2, NUCTPOCHHEIM MO JA4HHWM 3aMepoB cramuui ['wi-
pomercayx0u 38 1957 u 1958 rr,

Yrazannas o0was Kapruwa PacnpeiencHHs HANOCOB MO PeKe Hapyiua-
erca B paitone BausHHA Kawpa-Opauncrofl naotuke. Tak, B HCKAWOYHTEAD-
Ho saaosoaxoM 1957 r. ctoxk wanoco 3a naotiHuoff no Kawa-Opae, no
CpaBHEHHID C TMMEHh-ApHunu (Oamxkafiwen rugpoMerTpHdeckofl cTaumiuH
K NAOTHHE [0 BepxHemy Obedy), YMEHBIIHACA 34 JeTHHE MeCAlbl Ha
57 % (rabGa. 2), uTo ceAzaHO € OCANAEHHEM HAHOCOB B nojneproM One-
the naoTHHM. B Muorosopumfi me 1958 r. pasunua CroKa no STUM CTai-
IHAM COCTaBAAAa BCEro aumwb 6,3 %. 310 ABAAETCH HE TOJILKO pedv.ib-
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TATOM TPaH3HTA HAHOCOB W3 pepxHero Opeda B HHKHHA, HO W PYCAOBWX
nepedopmuposannit B sBepxuneM Owede u paszpatoTkN OTBOASIErO pycaad

B HHAEHEM.
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Puc. 2. Kpunnie 3anucHMOCTH  MYTHOCTH HOTOK: O7 pacxoia noom
Cup-/lapsu:

5a—er. Twapmp-Apan; Jd=cr. Kans=0paa; J.8=cr. hadigiileg,

NEPEGOPMHPOBAHHE PYCJA PEKH B BEPXHEM GLESE INIOTHHLI

BeaeacTeie OTCYTCTBHSA ONBTA B SKCOAYATAUHE HH3KOHAIOPHWIX Ti-
povaior u Huzospe Cup-Jlapsd NpH NPOEKTHPOBAHHH M HCCICIOBAHIMH
noaneproro Oseda Kapa-OpAnHCKOrO FHAPOYSIA NOJATAIH, NTO B nepsbe
rojn axciAyarauni OvieT NPOHCXOANTL 3aHACHHE BEPXHETO Onega o paa-
MLIE HAH DonEmeHHe pycaa (a0 2,5 M) B wmknen Ovede no ananoruu ¢
VHAC [KOM PEKH B npeiropuoil 3one, OKazanoch e, NTO JA1d HH3KOHANOR-
Horo  riuapoysaa B unsosse Ceip-/lapeH, pycao KOTOpofl CAOmEHo n3
MEJKHY HAHOCOR, CROHCTBEHHH CBOH Xap2KTepHLE OCODCHHOCTH, Oolpeie-

A4i0Muecs BoAHOCTLY roaa.
a. HnT}'pHHE HCCAeaDRAHMKA

Hia Kapa-OpanickoM THAPOYSAE B TEMEHHe MajtoBoaHoro 1957 r. ne
NPOH3ONIA0 HHKaKUX cymecTBeniuix aedopmaunuil B sepxuem Ovede, 2 8
smHorosoHHe 1958, 1939, 1960 rr. cyuiectsento nepedopMipoBaiocs pyc-
A0 B 3oHe jelicTBYIOIEro nognopa NAOTHHE, HA  PACHPOCTPAHEHHA
KOTOPOro 3aBHCHT OT pacxoaa peku. [lpw pacxoge Q=3500 arficex
AiMHa noanopa coctamasaa 43 xa; npu Q= 1000 s'/cex—I10 xu; npu
Q=150 a*/cex—4 kM,

Co cTpOMTEALCTBOM NAOTHHB B 30HEe AcilcTBHA KPHBOA noAnopa wa-
yaJoch HITEHCHBHOE nepedopmuposanne pycaa, Peka cTpeMiaacs poccra-
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HOBATH YMEHLIIEHHYIO ILTOTHHON KHHETHMECKY ) SNCPriio MOTOKA W Hapy-
IEHHOE BIAUMOICHCTRHe MEOMLY NMOTOKOM M pycioM (YCIOBHS JAR TPali-
cnopra nanocoB). B HuzoBre 9T0 HApYLIEHHE BOCCTAHABAHBANOCH IdBHLIM
ofpazoM COPAMJACHHECM HMIIYYHH PYCaa, T. €. COKPAUIEHHEM €ro LAHIL,
1HpHIEeM HEPELIJHPMIIPGBH!EIIE Pycaa llPﬂ.‘rlEKﬂﬂTl.’ln 0T MJOTHHBL BBEDX [
TEUEHHID—OT 30HK € GOJLIIHM BAMAHHEM NOANOPA B 30HY MEHLIUETD.

r

Puc. 3. Naan pycna Cup-flape v K3sa-OpaMHCKOro rHApoysaL:

f=aanifing obapaiiania) ff—ropoackon kanna; Jf—aanvmma Cobornk, minoarayomud o 0Tcroiiiie
repobepemioro Kaada “npnian JV—nepeommmanioe pyeac; midps o eanTeae  OSaNaKT Ly
EGBORG PYETD, KM, B anaMelarede—eTapors pyeaa,

B nepuojl nPoxomicHud OGOALIHX NABOJKOBMX PACXOA0B, 4 HHOTLd npu
JAKOPHLIX ABACHHAX B 3umuee Bpema [1] aaronasaack noftma. 310 npuso-
AMAO K OOpPA30BAHNIO CHPHM/ISIOWHX PYCAD HPOTOKOB, KOTOpPHE HMe.IH
GOABIINE YEIOH 1 CKOPOCTH TEYEHHN, HEM OCHOBHOE MeaHApHpyiouee
pycao. 3a TpH Foja SKCIAYATAUMH AIHHA PYCAd B 30HE MOANOPA COKpA-
maack Ha 20 xae (puc. 3), npuueM 3HAMEHHE YKAOHA BOAHOR nosepxHocTy
pH NOANOpE HA MAOTHHE A0 YPOBHS HOPMAJBHO NOANEPTOrD ropH3OHTH
cTaA0 HPHOAHMKATECH K YKJOHY OWMTOBHLIX YCJAOBHA, 8 OpPH CHATHH NOLNO-
pa B oceHHe-auMneil nepuog (Q=600 a4'/cer) yraoH ysBeanunics 1o cpap-
HeHW ¢ GEITOBWMH npunbGanauteanno B Asa pasa [2].

Ha yuacTkax CcopaMJeHnf pycaa [ponsouiio ero saraydaexune, a g
MecTax OAHAKOro noaxosd pexy ¥ aamGaym o0BANOBAHHA OCHOBAHMA NamO
HAaCTHYHO PAIPYIIRANCL, [1pH 9TOM PYcao nacToanko GHCTPo nepedopMulpo-
BHIBAJOCH, MTO HAMEMACMBIE MCPONPHATHA 00 PEryJdHpOBAHHID PYCAOBOID
MPOLLCCH —CHPHMARIDINEG PYCI0 NPOKONL—HE YCNeBlAH OCYUECTHAATLCH,
Oruupanne (3anecenne sxofa) Gammafimell & nAOTHIC H3AYUHIL DPHBEIO
¥ Hapymeswo yoaosull sojosafiopa B ofsoquuteinnbfi kauaa Janagaphy
(Q=50 w*/cex), Bono3abopHOE COOPYIKEHNE KOTOPOro OL.I0 NOCTPOSHO B
1958 r. B s70f BCepWIMHC HEAYMUHBL (110 UPOEKTY HHCTHTYTa Kasrunpomoi-
saexkrpo) Oes yueTa pycaosmx nepedopmupoBannil B noaneprom Onede
HAOTHH .

CruxnfiHoe ClHpaMACHHE POKH YXYAIINAC NOAXOA NMOTOKA K 3Upery.au-
POBAHHOMY WOABOASUIEMY [PVCAY NJAOTAHL, T. €. NpHBeao K COOHHOCTH
TEYeHH? N HEOOXOLHMLIM JANHTHO-PEMONTHRIAM palortay 8 MmecTax cOofuo-
cTtH. Pasumuigul Y OCHUBIHIIH CTpYCHanpapSIA oI X aamb Ha aTHX }"'I:-EIET[{H.‘E
B NEPHOA NPOXc:KAeHis 60abIUX packoqon joctiurain 11 M 1o oTHOWIEHNIO
K cpexHefl ormerke aua pycia npu obuweft rayGune noroxa 17 a (puc. 3).
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naorune), MK 1 (100 4 or naorunw) (A); pasMues ¥ Oroa0nka sepx-
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B koporkom mosagoasimieM pycae gaudofi 500 . n mmpHHOA nOBepxy
200 u (L.=2,5 B) notox He CALMOBAA HANPABACHHIO CTPYEHANPABARIOULIX
naMb, IANPOEKTHPOBAHHKX KPUBOAHHEAHOTD OMepTaHHa B UCAHX CO3AnHiH
nonepeunoft uupryasnun (puc. 4). Wupuna pycaa no aepraay B cOofinom
renennn Ha 1K 1 u 1K 2 (na paccrosuun 400—300 M o nAOTHHH) co-
ctapasna seero 0,5—0,6 sceft wupuuw pycaa, Oanaxo Bo RCeX Caywass
NOAXOAA K Y3y NOTOK VCNEBaA PaCHAAcTATHCHE Y NAOTHHLI M HA pac-
crognun 100 w or dee npuuars napatoaudeckywo dopuy pycaa, coor-
BETCTBYIOMYIO PACHPEAS EHHI0 HOTOHHLX PACXOA0R MO (PPOHTY ILIOTHHM
{puc. 5, TIK 4).

6. JlaGopaTopHbie HCCACNOBAHMS

Kak OhA0 VKasano BHUIE, PYCAOBHEC NPONECCH BepxHero Guneda rii-
poyaaa mayuaance B 1941 n 1945 rr. [3] na moxeanx pasmMuBiIEMBIX PYy-
ceaq HCKAMSHIOro MacuTaDa © NpUEMEHEHHEM PARTIHHMHLEIN MATEpHATOR, 3d-
MEHSIOULHY NOHHHE Hanock Moaeaupvesmoro vuacrea Cup-Tlapsu,

B 1941 r. B xauecTde 39MCHHTETH HANOCOR Owanm UPHMCHEHN ApeBec-
HHE ONHAKH, cpeanuil auamerp woropux (d) paswasca | aw, yiedsueil
pec (1)—1,13, cooTHOWEHHE AMHEAHBIX MACHITHOOB MOLCIH - 267, ropu-
OHTAALHLTA MacmiTal | e, )| —200, BePTHEAALHLI {:ﬂ-—?ﬁ_

3amennreacs JAOHHWK nanocoz n 1918 ¢, cayvaua waak (maponoauad
usraps), cpeannit amamerp kovopore (d) cocramasa 1,0 s, yaeabHuiil

.

pec (7)— 1.80; coornomenne macmraGos |5 | —8; ropusoHTAALHEIL Mac-

wrab (a,)— 200, BepTHRaAbHL (a,)—25.

VCTAHOBAEHD, WTO NPH MaJaux pacxomax Q<500 af'cex notok cae-
A0BAJ] BCEM H3IBHIHHAM PVCId, HE BLIXOAM M3 NDLACAOB €ro NonepeyHbx
ceqeruit, 4 npa nponyeke pacxoaa 1200 a'/cex, T. e, NPH PACTEKAHUH
noToKA NO NoifiMe, pa3padaTHBIINCE HOBOC PYCAO, COPAMILIOULIEE HTYUHHY,
KaK 3TO MPOH3OWA0 8 HATYpC.

Kpose naanosoil jgedopMaiiy, RAHHLIMI HATYPR  NOATBEPKAAIOTCA
NOAYUEHHEE HA MOLEIH TAVOIHE MAKCHMAALHOIO Pa3sMbiBa B MecTax coOos
upi AMHEAHOM (FeoMETPHYECKOM) NepecueTe pesy. 1bTaToB MOLEIH B HATYDY.

B kawecTse MEePONPHATHH, YJAYHIUZOMIEro VCAOBHA NOAX012 NOTOKA
K MAOTHHE, MOAEIBHKMH Hecaeaopanuamy 1941 . pexkoMmMen1oBLIOCH
_yerpoitcrso npokona (K COXAAEHHIO HE CALAAHHOTO B HATYPE), YCTPaHHIO-
Were CAMOMNPOH3BOJALHOCTE PVCA000pPA30OBAHUA, VIYUIMAOMEro TPau3HT
HAHOCOB M TMPOMBIBKY BepxHero Obeda; noaxel noToka K yaly # ycaoBHs
A4 ACAGHHA HAHOCOR HA Y3A1€ 1O NPUHIHOY NOCAONHOro BOAOACACHHA,

HHAHHH BbhE® Y3JA

Xapakrep M BeAHUHHA MECTHBX PA3MHEIBDR 33 NJOTHHON B YCAOBHAX
MEAKHX HAHOCOB W IPH KOHCTPYKUHH 800008 — HAKAOHHBIA GeTOHHER
BOAOCKAT C TpeMms pajaumy 3vOues racureac, OKAHUHBAOIUIHICH AepeBsiH-
WOl nAocKOCThIO Ypadwckoro mnoaa (puc. 1)', B OCHOBHOM 3ABHCHT OT
BEAHUNHEL NPOXOAANIErO Yepes NAOTHHY PACKOAA BOAB H HAHOCOB, CXEMb
MAHEBPHPOBAHHS 3dTBOPAMH,

B neGaaronpuatuuit aas  pabors! unuero Obeda NEepHOL MeKeHH
wabaogaeTcs PasHOCTh FOPHIOHTOB Memay Oucdamu (40 5,0 M) H HAUMEHB-

! JlepepauHyio MAOCKOCTH HAa MOZeAn He uicaerosaan, [ wasassnom  sapuanTe
NpPeIycMATPHRAAH YCTPOHCTEO PRKEBOrD KPEeiaACHA.
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mee NOCTYNAeHHE HAanocoB B HKHHA Obed, BCICACTBHE HX OCAMACHHR
B BepxueMm. Mojeasnuuu  necaenosannaMu (1941 r.) w pesyabTaTasmn
SKCIAYATAIMH Y313 B HATYPE NOATBEPANAACH HEUEACCO00PAIHOCTL NPONYCKa
cGpocioro pacxofa B numnui Ovedy ToabKo wepes JolHBE rageped, T. e,
npH MOAHOCTBIO 3AKPHTHX WHTAX IOTHHEL. B stom cayuae B HHKHEM
Geede noasaserca cGoOfnoOe TeweHwe, PaspyIIHTEALHO JAclcTBYIOllEE HA
OTKOC W GeperoBue TIopHKH puciepmtl,

7

§ artoew —

W v W

i

Kooy -

Puc. 6. Hamenenws rayGun wanfoaswero pasmmsd B pnxnem Obede naotnen s
Tedenne 1957 r. B JADMCHMOCTH OT pPAcX0ad BOQH B péxe (PAasioOcTR ropioiTon
ObedioB mAOTHHW = () M OTKPBITHE NMTOB COOPYMEHNl:

I—no el faoreni; 2=n Aesol soue 17 winpeend waern Gieida) J—8 gpasol soee  Hsaisice S,

[Ha ocHoBanuK aua/in3a MATEPHANOB HATYPHHWX UCCACIO0BaHUI (CheMK:
HGHEPEeTHIKOB, 38MCPLW  PACHPEICAEHHT CKOPOCTER) MOMHO YTBCPARIIATL,
YTO HENPABUMILHAR CXCMd OTKPHMTHA 3I4TEOPOB MADTHHE SBARAICE TABHOMA
NPHYHHON YACTHYHOrO Pa3pyIIeHNs PHCDCPMH MAOTHHH, [IPOHCUIEIWEro
B UePBHI roi skenayaranin (Masosoawuil 1957)', TaK KAk pasmiusl o
npuvupe aamopa |4], oGpaszopapwerocs aumolfi 1956/ 57 r., yeryuaau
G CEOHM  PasMepiM H OpPOZOAAHTEIBHOCTH NOCASAYIOWHEM DPRIMLIBIAA,
BLIGAIHMM HPOMNYCKOM BCEro cOpPOCHOrO pacxola 4Yepes JoHuuc rase-
pen (pue. B).

B pesyactate nposeaenntx s 1950 r. AabopaTOpHBX HCCAenoBaHui
GO0 NPELI0KEHO YCTPOACTEO pasfeabHHX CTEHOK 34 ranepeami, 0HaRo
3T PeRKOMEeHfatun ue Ol BRODJHEHA.

1 B peayaLrtiTe prapyviuciuf vaactea puchepMmud, KpenagHke KOTOpOro oCyulecti-
anaocs rHOKMMK TIdscasn M3 KEAe30GCTOHNLMX nanT passepos | x 1 x OLIR w (mpon-
HOCTs W rnbxocTh 3THX TIOHAKOE BO MHOIOM 32BHCEAa OT NPONMHOCTH N MAPHNPHOCTH
CKpenAcHHA NANT Meway cofoit), n 19598 r. xpemaenme nikdero Gueda no  pepuMmeTpy
piclepunt GuA0 YOHIEHO XBOPOCTANMMH TIOHKAME ¢ NpHrpYsKOl Nx kamuem (cw. puc. 1),
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Kourpoabuniyay onwrami (1961 r.) Ha Moaean cyUleCTRYIONErn yaaa
Mbl YTOHHHAN CTeleHb BAMAHUN PAIASALHKX CTEHOK 334 rajdepesMu Ha
BEANYHHY MECTHOTO pasmuna. Ha puc. 7 v 8 1ala. 3 noay4uau otpaxenne
caeayomue cxemu: f— pas-
ACALHEIE CTCHKH OTCYTCTBYIOT,
o COOTBETCTBYET VCAOBHHM
CYILECTBY IOMIErD  NOJ0MEenHa
HA vaae; 2 — pexkoMmeHayercs
AaCopaToOPHLIMIE  HCCAe10Ba-
nuamn 1950 r.; 9— pexomen-
ayercs AaG0PATOPHEMH ON-
ramn 1961 r.

Mpuscnenie pasiteasis
CTEHOK 34 rajaepeasmu no cxe-
mam 2 n 3 B paBnoil CTENEHH
yMeHblIaeT usdennc cGoifl-
HOCTH,  BO3NUKAOWECe  NpH
NPONVCKE MAAKX pacxodos
(Q = 300 w'cex), # yMEHLIIACT PA3MHBH B 30He GEPeroBOro KpenaeHus
no 22 % (Ao 1,5 X).

C yeeandennes pacxona (Q = 600 &'/cex) nanboaee BETOAHO HCNOAL-

30BATH CXEMH 3 u [/,

! -r'_h-:. ';

e

Lreve d

— e ——

Puc. 7. Cxemtd pacnoackenns paijcasiux
3 rAACpenMH.

CTEHOK

Tabamua 9 B naBopok npu nponycke

Maxca- Iﬁi::r.e‘ll:.l:l:l:-];:t PACXOIOB MCPES NAOTHHY

MaAbHAR H M3aJOH  pasHoOCTH TOPHIOHTOB

:,,I,fp p:;:zf uﬁ;":{i‘;ﬂ r:f:::: (0,4—0,8 x) mexay Obvedamu Ha-
exeMmul | adfeen Greda fn Erlanepe- HOCH TPAU3NTOM NPOXOAAT H3 BEPX-
aMm, At wero Onetha, noronnsie Pacxoinl

no pouty wumHero Obeda nao-

| 300 Mk 6421 8.2 THIN BHPABHUBAIOTCH, M HANDOA b=
2 S0 MK 6421 6.8 IHHC PasMBIBL [PUXOAATCA HA OCh
o =00 | TIK 621 .t MAOTHHE. 3ITH PA3MHBE XOTHA W
1 600 MK 6445 8.0 3HAMHTCABHWE (19.M), HO HA yC-
2 600 | K 6445 10,4 TOMUHBOCTE COOPYMHCHHA lE BIH-
1 600 | MK 6+45 6,2 aior. PaGorte ¥ paawckoro noaa xag
; KOHCTPYKILHH, YMeHbinalonei mect-

:l! :ﬂ':?, EE ETE% E‘E HHIE Ea}rmmﬂu 33 NJAOTHHOR, enBa
3 | 1200 | NK 6421 6,0 AH MOMHO AATh NOJNOMHTEALHYIO

OUEHKY. 3aMepl rayOomi  pasMblpa

fpumenanne. Jlannue ONWTYA HPHBENC- o5 groff pOHCTPYKUHEN B HIKHEM

Hb K YCAORHREM HATVPLI] ONBRTH

KaMH; raviuna pasumpa onpeie- GoAbIIHE PU3MBBR  HMCIOTCHA W
ARETCA OT NOPOra IAOTHHNL, HEenocpeacTotHuHG  3a :'II"IPI'I..’I LCKHM

H0A0M,

Maaosddertranas pafiota Yka3anHol KOHCTPYKIMHE HAa JAHHOM Yajae
MOXKeT OHTh 0OBACHEHA NECOOTBETCTEHCM THPABJIMUECKHX YCJIOBHA, CO3-
fABaeMLIX AYOLAMI-TACHTCARMH, PACHOJONCHHMME Ha Bojockate. Kpowme
TOTO, CTPOHTEILCTEO Y PAJLCKOrO NOJa H3 J1€PERa NPHBENO K BCOALBIHHID
ee, NPOHIBOACTREHHARA HE MPHIPYBKa KaMHCM B CETKaX, 4 3aTeMm OCTOH-
MEMK IABTEMH, OYEBWAHO, YXYAWNAA FHAPABIHYECKHE YCAOBHA (pHuTHN)
paGoThl 3TOM KOHCTPY KILHH.

Caeayer oTMeTHTL, 4TO B Ocennuil nepHol noIHOro OTKPHTHH HHTOB
MAOTHHE H OTCYTCTBHA NOANOPAE,. KOTLd 33KAHIHBACTCH BOJ03a00DP a4
meacil HppHramHi, HAHOCH, MOCTYnaminne B numHnil Oned, ocexalor u aa-
HAR/IOT pance ﬂﬁPHBDHHBuIHEEH Pd3MhlBL.
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OTpoasuiee pycao nusuerc Opeda NAOTHHEL NPOTIKEHHOCTBIO 3 KM
NPH CTPOMTEALCTBE Y34ad OHJAO BLINOJAHEHO B Bije npopesu (Tpanmen)
wupraoi no any 70 4 ¢ faabuefimedt paspaloTkofi €ro ecTecTBCHHBM
pasmuiBoM. B TeuenHe ABYX Jer skcnayarauuu (nepesfl rojg OHA  Mado-
poanufl, Q = 600 w/cex, a Bropoit — muorosoanmit, Q = 1500 Mm"/cex)

B = FET I T 1T
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Pug. 8. Kpnowe aasucusoetn Q—F (H) no nussesy OGbedy NAOTHHEL
(MK 8), dannwe sasepow:

F 1068 p 21050 p F=lED pg f=100T r.) S=sjuinpR urceors peaEu,

OTROAANCE PYCAOD PAIMELIOCH IIPH NPONYCKE RABOAKOBEX pacxonos. BeHoc
OPOAYKTOR Passiiea Bepxuero OLeda B HHmKudil B 9B0A0K U 3UMHee Bpe-
Mfl IOCIE CHATHN NoAnopa cnocobCTBYET COXPUHEHHD CTabHABHOCTH OTMETOK
PYCad PEKH 38 A0THHOR., DTO ARICHHE NOJYHHAQ OTPAKEHHE HA KpusOR
Q = f(H) nmwxuero Gueda (puc. 8), KoTOpaa B TEYEHHE NATH AT DoYy-
TH He Hamensaack (panfoasmes cumkedne KpHBO  gasm  pacxojos
Q=800 a'/cex pocturaao 0,6 M), 8 YKIAOH BOANONH HOBEPXHOCTH H pPycae
30 DAOTHHOH YCTAHORMACH PABHM OLITOBOMY.

HMeccaenosanuumu HOHCTPYKLHH IHIPpOY3Jad Ha MOLCAN HoHCHIECH-
noro smacwrtata 1340 (1:35) npe wcnoansomami  uaaka (napososHofl mus-
FAPH) 1 KAALUNNHPORANIKK JPCEECHLX ONWAOK GHAZ TOAYUCHA B OCHOB-
HOM  TOJALKD KAYECTBEHHAA OLEHKA THAPABAMYECKOrO PUKHMA B HHMHCM
ﬁhELIJE, HOCKOALKY 3aMeHHTeJHd HanocoB HE YAOBACTROPHANW 1O ceoell no-
ARDKHOCTH CKOPOCTHOMY PeiMYy MoAeau. CKAa3aHnoe OTHOCHTCH IVIABHLIM
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00pazoM K mAaKy, kak GoJaec TAXKEAOMY MATEPHAAY, TAK Kak pe3yb-
TATH  MOAEAbLHLIX HCCACAOBAHWUA 110 NPHMEHEHHIO STOrO MATEpPHaaa B
1950 — 1951 rr. » JunefiHoM nepecueTe AAHHLIX MOJCAH HA YCJIOBHR
HATYPH JadH HE COBCEM BEPHOE [PEACTABACHHE O COCTORHHH HHMHEro
Obetha, BBHILY NOAYYEHHA HA
MOOEAH JOHMAREHHBMX BETHYMHH
MecTHOro pasmbia (pue. 9,
pacxon Q> 986 a'feer).
Boaee Ganakue ® natype
PE3YALTATH OWIAH NOJYYEeHK
NpH HCIOAL3OBAHHH Aperec-
HEX ONUJAOK B Kauecrse Ha-
Hocon B cayude GoasUIHX
pacxoaoe (Taba. 4).
Caeayer OTMeTHTb, MTO
KOHTPOALHBIMH ONBTEMH i 4
tpuc. 10), nocTapieHHEMHU B & = L W A
IEEB— 1960 rr., yeranonaeno, “IREI
HTD  YMCHBIICHHC JUHDPHHK  Pac. 9. [Noncpeynue cesenns wuwnero Gseda nao-
thponta yaaa B Huacnem Guede T (1K 64-72);
i ]1,.1_ pasa yBeIHYHBAET ray- I—uatypa, 4.¥ 1958 r; flu-::r;:-': 1:Ir:H.'th|:|}', 1858 r.; J—Mogea%R
OHHY MaKCHMAILHOIO Pa3Mbl- i '
B& 110 CPABHEHIIO C aHaaoruyHuMi onuitamu 1941 r. (npy Q=286 u*/cex—
Ha 9% M 986— na 2,5%). llosToMy conocTarieHHe ¢ HaTypoit pesvasTa-
ToB OnpToR 1941 w 1950 rr. goamuo npo-

i HABOANTLCH C YKA3AHHLIM KOPPEKTHBOM.
Lol —— T 1
d’ L ]
- / JIENEHHE HAHOCOB HA THIPOVANE
! ;" o B aaGopaToOpHEIX BCCASIORAHUAX THA-
£ : R PUV3AA TPH HMHTALHH JIOHHBIX  HAHOCOR
J . NLAAKOM H KAJLIHHEPOBAHIEIMIE ONIKAMH
pre e H sacwrade wmoxean 1:40 noaBHKHOCTL
-l\\_ . ' ITHX HAHOCOB HEe YROBACTBOpPAJIA 3Haqe-
: \J HHIO KPHTEPHH DB3MYHUHDAHHA
' ¢ K .
Fonlvd w .
i idem, (1)
Puc. 10. Hasewenne rayiun Aot
HANGOABIICTO PaIMLIBE B M- "
ey Obcde NAOTHMLL B 2anwci- HA
MOagTil OT PICX0Ah B tTp .
I—naTvpa, 1958 r S—uaevpa, 16D rg = I[.’!EITE. {2}
F=Haripe, W60 r. d=uaxean, 1950 . ep

e BETE AL LINHD Fa

FAe W — CPeANAf IHAPABAHNMECKad KPYNHOCTbE AOHHBX HEHOCOB;
'E.'lml—.:l.l:}il!}'tl'li.'!.!ﬂﬂ CKOPOCTh HA PAasSMBIB.

”]:I'H coBIACHHT HPABHA MONCAHPOBAHAYH HEeoDX0AHMO HCINOAL3IOBATDL
Takoll Marepuaa, CcpelHAd THAPaBAHYECcKER KPynHOCTE KOTOPOrO pihBHa

‘Ew%; (3)

3neck a— macwitad Mojlean (a=40).



dakTHYeCKOE CpelHee 3HAUEHHEe THIPABIHYEcKOR KPYNHOCTH 3aMEHH-
Teaell HaHOCOB (W3-33 OTCYTCTBHA ApYroro, Goaee MOAXOAAUErO MaTepi-
aaa) Oulao npubausuteavno p 3 pasa Goabie HeoOXOAHMOro NpH Moae-
JAHPOBAHHH JOHHHX HAHOCOB ApeBecHuMi onuakamu u B 11 pas Goasme
NPH HCCACAOBAHHAX CO LTAKOM,

Tabauuma 4
Pacxon noam|O6Goias ray- ;ﬁg’:ﬂ:
Ofdnekt, MaTepuan B HiEHEM |OHHa B mec-| o nopora Pacxomae-
M roa HCCACI0BANHA Guede, [re paamuna | o oL [WHE C HATy-
i : i
M EeK - poH, %
M
Harypa, 1958 JBE 14,2 12,2 -
Hatypa, 1960 | g6 | 166 | 11,7 -
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llpumensanne, Oruerka nopora NAOTHHL (PHHATA R4S BCCX CAYHACH
OARHAKGBON .,

HecooTpeTcTEHe KPYNHOCTH HAHOCOB BHOCHT HCKAMEHHE B JIE.1CHHE
HAHOCOB HAa COOPYMEHHH W HE CO3AAeT CTPOroro noAolGHA HATYPE Hi
B KOAHMECTREHNOM, HH B KAYCCTBEHHOM OTHOMIEHHH.
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Tak, va MoAeAN C APCBECHHMH ONDHAKAMH H MPAMEM NOAXOJ0M
NOTOKA K Y31y HAHOCH 3ARAEKAANCH B PEryaaTOPH B KOAWMECTAE, onpe-

AEARCMOM BEINHHNON BOA03A00PA MAW NQQ NOCTOAHHOM 3HAYEHHH 3a0H-
paeMoro B pPEryAATOP DPACXORE BOA BHCHMOCTH OT pacxoa pekn
(raba. 5).

Ha mogean nojao3aGop, cocrasamoumnit 66% u Goaee, xapaxrepes
MACCOBLM [OCTYILIEHHEM B PETYAATOD HANOCOB B BRAC rpag. B cayuae
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HCTIOAB30BAHAA B KayecTse HaHOCOB lL1AKA HAOAIOAaeTCH Ta ke KapTiua,
KdK H [NpH ONMAkax (yBeAHMHBAETCH 3dBACKAHHE HAHOCOB B MEXEeHbL),
¢ TOM AL PA3HALLER, TO NOCTYNAEHHE HAHOCOR B PErYAATOD Y MEHLILASTCH,

B neiicteuteasHocTH e (B HATYpe) xoTH monozaop ewme He joc-
TIHT TPOEKTHHRX BEARUHH (AepobepesHulil peryaarop sabupaer 1o 90 x*/cex,
# npasobepemHuii—okoao 10 m¥cex), Tem HEe MeHee MOKEM CKA3aTh,
HTO JHMEEM NPHHIMIHAALHO  ADYIVIO CXeMY JIGTeHHH HAHOCOB, ueM
Had Moaeau.

C ymenpinennem pacxoaa pexd a0 Q=500 m*/cex peanunHa noanopa
Ha  DJ0THHE  VBEAHYHBAGTCA M, CAEJOBATEALHO, YMEHBIUAETCH CKOPOCTH
noixona notoka K yaay (v=023-0,5 Mjeex), vayumawres ycaosrst ana
MOCAONHOTO AeAenns MOTOKA H COPOCA HAHOCOB 4epe3 NOHHHE ranepen,
B sToM cayuae KOHUEHTPalMA HAHOCOB B rafepesx NPepWIlaeT KOHIEHT-
PullHio [MOTOKAa Ppervasrtopa B cpeaHem wa 20—229 . T. e. noepwmaeTcs
shdexTuBuocTs PaGoTh ranepeil No OTBOAY HAHOCOB, XOTA o6was MyT-
HOCTL  PEMHOro NOTOKA B 370 BpeMma Heboawwasn (Bcero 0,3—0.5 wefm®)
i OH MOr Ol TPaHCNOPTHPOBATHECA B KaHAaA 603 AONOAHHTEALHOrD OC-
BCTACHHA.

Ecan npeactaBuTh Aenedue Hawocos no dpakuuam (tada, 6, Q==
=345 at'/cex), noaaras, 4TO caMmie Kpynuwe Qpakumn w20 mat/cex
(d >20 MM) OTHOCATCA K NOHHBIM HAHOCAM, cocTapagiomuM 6,7% ot of-
HIETO KOAHYECTBA HAHOCOB mNepe] MNAOTHHON, TO MOMHO CYHTATH, 4TO B
peryaatop sapaexaerca 10% JOHHEIX HAHOCOB.

C yeeanyendesm pacxona ao Q>1000 4%/cex, 1. €. ¢ NOBHINEHHEM CKO-
poctu noaxoaa (v=1,2—1,7 sfcex), sauauna céofiHocTH Tewenus, oGued
TYPOVAEHTHOCTH NHOTOKA OTHOCHTEALHOE KOJHYECTBO B3BEIICHHLIX HAHOCOR
VAeAHuHBaeTCH, & JOHHWX @paknuil  cuuxkaerce 10 3,6% (rada, 6,
Q=1418 u%cex), ysmennmaerca sddextuanocts cbpoca Hanocon qepes

raaepen (1o KoHuenTpanuu) B cpeanem Ao 10—13%, 7. €. HPUGAHIHTEA b
HO B J1BA pasda menboe, ueM npu pacxogax 8 smexeds. [onagandse B pe-
FYAATOPE  KPVNHEX  pakoui (@ -20 wy/cex) B ONUCHBAEBMOM cayyae
aocturaet Y9—18%, T. ¢. Tofl Me BEANUHHEL, YTO W UPH NONARAHHM

B Mekenb B aepobepesunit peryasrop n Goaswefi, yem B npapoGepex-
HElfl. 370 cooTHOWEenwe Qpakuni MEHAeTCH B 3aBHCHMOCTH OT MHOTHX
Ip#YNt — cooTHOWenHA pacxonos (raaepeil B peryaaTopos) nojaxosn no-
TOKA H AP.

Alas yseanvenus sdpdexrusiocTH padoTH radepeill M yMeHbIIEHHSA
31BJEKANHA HAHOCOB B PETYAATOPH B KAYECTRE IKCANYATAUHOHHLIX Mepo-
NPHATHE PEKOMEHJOBANOCH OTKPHTHEM 3ATEOPOE BEICPKHBATE NPHHIMGD
pacupeaeieHus NOroHWLIX pacxoiorR 5] MemAY pervasTopasu © Hx

ranepesaMH (—?t—r=1 J NOAORHTEABHO NOKAZapuwnit cedA npi paspa-
% r”

GoTke CxXeMH MAHEBPHPOBAHMA 3aTBOPAMH Ha MOLBALHON VCTAHOBKD

ruipoyaaa,

[TpenmyecTsa KPHBOAHHEAHOTO NOABOAAMErO PyCAd THAPOY3aY,
CHOCOGCTRYIOWIEr0 YMEHLIIGHHIO TNONAJAHUA HAHOCOB B JACBOGEPE M HLIR
PLry fTOp NpH Maaux pacxomax (raba. 5, Q=500 x'/cex), ne nojATBep-
AMAHCE HATY PHWIMH HCCACAOBAHHAMHE B Pe3yAbTaTe HECOOTBETCTEBHA YCAO-
BUA 1N01X01a NOTOKA K NOABOAALIEMY PYCAY HA MOAEAH M B HATVpE, a
TAKAE 3aMeHHTeaell HAHOCOB HA MOAEAHM (1UJAKd) HAHOCAM HATYPH 1O
KpuTepno eaMyunpaund., Ha wawmr sarasg, sidext or kpusoamseinoro
pycaa (nonepeqHofl HUPKYAALHH) HA MOJEAH CO MAAKOM (C TRMe sIMH
HAHOCAMH), NOAYYEHHBLIA TOAbKO npu manom pacxoge Q=500 x'icex, n
otcyTcTBHe sToro athpewta npu pacxoge Q=1200 m'/cex (raGa, ) ceu-
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AETEABCTBYET O TOM, MTO [PH HCNOALIOBAHMH HAZ Moaeau GoJee MOABHMK-
HEX 3aMeHHTedell HAHOCOB ME OH HAaGMI0AaaH MEeHbIIHH 33‘1"”’“ B aenae-

HHH HAHOCOB OT KPHBOAHHEHAHOTO pycaa u npu pacxoae Q=500 a/cex.
Ta6anua b
u [lecox oyvens
Pac- Myt flﬁfuuu ;tgnmm seakHit (d= HH{;‘E&{"—'{':
- X0 =015 aaty | =D 15—05 aru < MLy
Coopykenne | BO, Hﬁ&i w20 w .H,’l.‘l!-l';} w=gﬂ"j_ ' w<2 MM CEK)
A eew —2 Arucex)
Kt f % K2iud I % K2 .irﬂl, s

Q=345 afeex (19. VIII 15960 r.)

MK 2 {nepea naotuvofl) | 345 | 0,25 | 0,02 | 6,7 0,08 | 13,3 0,20 | 80,0
100 | 100 100
Jlenofepewnii pery- 85 | 0,21 0,002 0.9 0,03 15,6 | 0,18 | 85,5
antop 10 | 100 ST
Jlepofepeinpe rase- 71 | 0,30 | 0,01 g, {I,I:}Eﬁi' 88 | 0,264 87,9
pex 3 87 134
Mpasobepewumii pery- 8,5/ 0,20 | — - 0,024 11,8 | 0,176, 88,1
ARTOpP B | 55
MNpasob: pcknue rasze- J5 | 0,34 | 0,03 8,6 0,046) 13,5 (0,264 77,9
pex 150 153 133
@=1418 acex (13. V 1958 r.)
MK 2 (nepea naotunoii) | 1418 [ 3,08 | 0,11 3.6 0,48 15,7 | 2,49 : 80,7
Jlesofepemnniz pery- 65 |294 001 | 0,4 | 0,32 11,0 2,61 88,6
AATAP ; 9.1 b, § | 14,8
Jlegodepewnue raae- 72 | 3,19 | 0,07 2,2 | 0,46 14,4 2,66 | FHE,JI
peH 6d, 5 96, | |06, &
[paroGepemHulii pery- 8,3 2,67 | 0,02 0,6 |0,25 9.2 12,40} 802
AATOP 18,2 | 82,2 06,5
[pasobepesnnie raze- | 36 | 2,79 | 0,07 2,5 [ 0,35 12,4 | 2,37 85,1
PEH 63,5 73,0 | 85,2

Mpusmesanune. MNpodbn wyrwoctn Gpaan OyTwakol B BepxueM Obede AcCTAABHEIM Me-
TOROM (B TOMKax), 4 D COOPYHCHUKAX - B HHmnes Owedie, B 30HE ne-
pesewnsaina na raybune 0,0 A, B yncanreae yxasano KOAHRECTBO
napocon Aaumoit  dpakumd (%), & SHIMENATEAC—KOAMYeCTBO 3THX
ppakunit, BUAHCICHHOE OTHOCHTCALHO COACPHANHA HX B noTOKE Nepen
COOPYHCHHCM .,

CaepoBaTteibhHo, B HATYPHBIX VCAOBHAX MNPH OMeHbL MEJAKHX HAHOCAN WM
wr
MAJ0M BEeAHYHHE COOTHOUEeHHN ‘Trr MOMKHO OMHAATL, YTO nONepeunas

BHPKYARNHA NPHBLJAET K B3IMYUHBAHHIO HAHOCOB.

MOMEJIHPOBAHHE HATPY3KH MOTOKA

VCTAHOBAGHO, 4TO HA rAyGHHY PA3MBIBA CYIECTBEHHOE BJAHAHHE OKa-
3EIBAET HACKHUIEHHE noTOKa Haxwocamu. [lpopenennsie onuTH HA npocTpan-
creennoft Mogean Kawta-Opannckoro vsaa (macwtaG 1:40) ¢ pasanunnim
HACKIIIEHHEM TOTOKA JAPEBECHBIMH ONHAKAMH (3AMEHHTEAAMH  HAHOCORB)
NOKA34./1H, 4TO BE/JHYHHA MECTHOTO pasMbiBd B HHMHEM Obede ¢ ocperae-
HHeM NOTOKA VBEAHuUHBACTCH Tem 00ALlIe, MeM MeHbUle BEJIHYHHA pacxoaa.
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Tak, nacsuenne notoka or p- 0 a0 05 22 vMEHBWAET pPA3MHE

B 2,2 pasa (taba. 7).

AHanornuHbie JaHHWE MB NOAVIMAH H B JOTKEe Ha NOJAVNPOCTPaHCT-
peHnodlt Moaean (puc. 11). C yBeauuveHHeM HACHIIIEHHH NOTOKA NOBHINA-
eTCH CKOPOCTh TNOTOKA (VKJAOH) A0 3HAYEHHA, HEOGXOAMMOro Aaf TpaHC-

NOPTHPOBAHHA HAHOCOB, BCACJACTHHE YMEHDb-
WEHHA FAYOHHBL NOTOKA (NAOLAAH KHBO-
ro cewennd). [lpw sTOM OCOGEHHOCTHID
ONBITOB N0 GOPMHPOBAHHIO PYyCad ABASETCA
HX JAHTeALHOCTL. KOHEN OnmTa Xapakte-
PH3VETCH NOCTORHCTBOM BCJAHUMHH ILAOMLAAH
AHBOro ceuednd. KparkoppeMenuoe npo-
BEACHHE IKCIEPHMENTA MOMKET NPHRECTH K
JOMHOMY BHBOAV, YTO HIMCHEHHE HACH-
LEeHHA NnoToka npu QopmupoBanuy pycaa
BIHAGT TOJABKO HA ANTEIbHOCTL hOopMH-
pOBAHKS, OCTABAMN CMEHTH pycaa no-
CTOAHHBIMK,

[NockoaLKY B VCAOBHAX HH3OBLA PEKH
Tina Cup-/lape  pycao  Qopmupyercs
MEJAKHMH HaHOCAMHA, Hp}'HIIﬂﬂTh IECITEIPH."{
B CPEAHEM 3HAMEHHH He npepumaer =236
MM/CER W KOTOPHIC JCTKO B3MYUHBAIOTCH
W W3 AOHHKX HAHOCOR CBOOOAHO nepexo-
IAT BO B3BeLIEHHBIE, 1 HAOGOPOT, CUHTAEM,

YTO HACHIICHHE MOTOKA HA MOACAH JAOJIMHO

IOTOKA B3BCINEHHLIMH HAHOCAMH.

i
42 g5 @ 0 g, r_,.-:

Pues 11, Hasenenne epeannx
rayoMH NOTOKA B 3ABMCHMOCTH
OT MYTHOCTH (HACLILICHHA) MO-
TOKI NPH PAazaHuUHBX pacxolax
BOAE (onuTH B AoTKe, [TK 6--21):
I—=Q=15; 2—Q=101; 3=0Q=05 afeex.

(POH3BOAHTECH 110 HArPYake

TaGasmuwa 7

Pacxoa poaw Hpksero | |-AyCGuHa nanboasiuero CpeaHAs CrOpPOCTH
Gbedia PasMEIBA, NPHOEIeHNAR ” 3 MOAEIH, CAL/CEK
K HATYpe, .i 0
-— Hy -
Ha umojean, | B Hartype, M npn H, npu npw npu

AiCOK A cex p=0 a;=05 =0 p=05
144 1410 17.2 1 13.6 1,27 9,8 15,3
al 05 13,6 o,u 2,20 a,U 15,8
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rae p — MYTHOCTL NOTOKA, K3/,
W — CpejHAA THAPABJIHYECKAR KPYNHOCTh, M CeN;

T;u_'f i

- ¥
(1]

Tued — VACALHBIA BEC 3aMEHHTE e HAHOCOB M BOJML

Mo aasucusmocty (6) yCTaHaBAHBAAACH BEAHYHHA HACHILEHHA [OTOKA
B ONMTAN, NPOBEAEHHMX HA mojean 8 1959—1960 rr., rae #HCHOAbL3IOBA-
ANCH COCHOBEIE ONHAKH, 06p Gotamuse weramenofl nssectnio (100 2 na-
BECTH HAa | 4 CYXHX ONHJOK) H NPEeABAPHTEALHO NMPOCEAHHBIE HEPe3 CHTo
(d =25 mun). Cpeanss ruapapiudeckas KPYnuocTb O0HPAGOTAHHMN Omit-
Aok w== 16 mam/cex, yaeavuuit ec 7 =1,11. Peayasrathl conocrasie-
HHH ONBLITOB C HATYPOR npusegenst B Ta6a. 4 u puc. 10,

B uccaeposannax 1941 r. naculeHne NOTOKA HAHOCAMH ONpeacafiocs
CHELHATLHO NOCTARACHHLIMH ONWITAMI B JOTKE, B pesv.asrate uero Owlaa
HafjeHa 3aBHCHMOCTb HACKILEHNA NOTOKA OT YKAOH#, DABHUTO HATYPHOMY,

4 — koa(puuuenT Apxumena, i, =

'Il_llTl'H.l 1.1=
117500 e 7

S i
rie ¢ — NOrOHHLIA pacxoi, 2/EeK;
€ — OCHOBaHHE Jorapidson,
9l. A. Huxnrun dopmyay (7) npusea K Buay

p=11200"" i*". (5)

Fpunnnnuaasnoe orauyune sasucumoctef (6) n (7) 3axaiowaetcs
TOM, 4T0 NpH Hcnoas3oBann GopMyast (7) HeobXOANMO 3HATL BEJHHUNY
VIO BOAHON NOBEPXHOCTH, KOTOPONl CcoOTHCTCTAYET Npeicasiog (Kpi-
raueckoe) anavenue p. Onpegeaenne sTofl pCAWYHNL BRI3KBACT CVILEC-
BEHHLIE 3aTPYAHCHHA B CAyHde NOAHCPTHX Oneos; NPHHATHE Me yCao-
BHI ONTOBOIO PyCc.aa MNPHBOAHT K JABKIICHHIO BEANNHUL p HI MOJEAN,

SAKIIOHEHHME

Kounonoeka K3wa-Opaunckoro ysaa ¢ ABYCTOPONHRM  BOA03AGOPOM
H KOHCTPVELHA VA1a COOPYHEHHA B CI0KHHX TIe0J0rHYeCcKiX W FHApO-
JOPHUECKHX YCAOBHAX HH20BRN Ceip-Jlapen moayupia NOJ0KHTEIBHYIO
oueHky. Ilo sToMy e NpHHUMNY 3anpPOEKTHPOBAH CACAYIOMIMA Y3ea Co-
opvennit wa Cup-Japue — Kosaaunckufi, wo ¢ yuerom rex ocoben-
HocTefi M HEMOCTATKOB, KOTOPhie ObijH BHABIEHB NP SKCILIYATALHI
Kawa-Opannckoro y3aa, @8 HMEHHO NJA3HOBOE OYEpTAHHE H HEeLoCTaToM-
HBIfl pasMep NoABOAAILErO Pycld, HEeHAAEHWHOCTE KPemaeinns HHAKNETO
Obeha NACTHHE #e1e300eTOHHBMHE TIOPAKAMH, OTCYTCTBHE 3a TajepesMil
pasneabHux cTedok (1o cxeme J), yMmeHumawomux cGofiHocTs Teuenus npy
clipoce MaaWX pacxoios'; HeGJArONPHATHHE THAPABANYECKHE YCI0BHA 149
paboTH aepesaunoro Y padsCkoro noaa,

MecTiee paambiBEsl B HIDKHEM Obede DJ0THHH B OOABIMOH CTENEHN
IABUCAT OT NPABKMALIONO MAHCBPHPOBAHMA 3ATBOPAMN Taaepedt, NAOTHHE
i PETVASATOPOR, T, €. OT SKCHAVATAIMK THAPOY3aa (BeIOANEHHs pa3pa
GOTAMHON WHCTPYKUMH 10 TEXHHMECKOfl 3KCIIVATAUMM THAPOY3aa), 310
0COGEHHO CKA3WBACTCH B CayHde NPOXOMACHHA MAAWIX PACX0A0B U HOAL-

' [Tpn skcnavaraguu  Yaplapunckore BOIOXpAHRANNIG NAROIKORHE PACKOAW PERIL
O¥ayT 3apervaumponain.
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1110M BOAO3abope, KOrjaa NJOTHHA HMeeT OOABLLYIO Pa3HHILY B FOPH30HTaX
Goedon. B nepHoa KpynuuX NaBOAKOBHIX PacxoloB HuaHuA Gbed pabo-
TAGT NPH MU0 PAIHOCTH B FOPH3OHTAX M HAXOAMTCA B GAAronpHATHOM
pekuMe. B Xyawem pexuMe B 3TO BPEMA HAXOAHTCA BepxHHi Obed nao-
THHbl, B peayasrate COOAHOCTH TEUEHHA NOARBIAIOTCA OOABIIME MCOCTHHE
PA3MBIBE, YTPOXKAKIIHE YCTONYHBOCTH CTPYEHanpaBAsiounux A1amb, yxya-
IAETCA NOAXO0A NOTOKA K NJOTHHC W YBeAHYHBAETCH 3aBIeKaune HAHO-
COB B pervasTops, OuennaHo, B YCAOBHAX HHIOBLA PEKH, B LUEAAX YMCHB-
eHHs COOMHOCTH TeweHHs B Bepxuem Obede Ha yWacTKe MOAXOMAA NOTOKA
i IAOTHHE, CAGAYET NPHHHMATL MEPH MO YJAYUIUEHHIO STOro nNoxoja, T. e.
PErVAHPOBATE U YOPABAATE (POPMHPOBAHHEM pycaa pexid  VCTpoilcTsoM
NPOKONOSE, CNPAMAAIIIHX PYCI0 B 3alaHHOM nDJaaHe.

(JCHOBHBE BHBOMAHW, BWTCKAIOWHE H3 avaadda JadopaTopHbix # Ha-
TYPHEX HCCACAOBAHHR V3Aa COOPYMCHHI, HAXOIAUETOCH B YCAOBHAX HH-
z08b% Coip-/lapsH, 3aKJI0MA10TCH B CAEAYIOLLEM :

1) noayuent! NOAOKHTEALHBE B KAYECTBECHHOM M KOJAHYECTREHHOM
OTHOLIEHHH PEesyALTATH NPH H3VUEHHH PYCJAOBLIX [PONECCOB HA PAa3MH-
BICMLIX MOAGAAX HCKAMEHHOro macurada no MeTofuKe, OCHOBAHHOM HAa
HPHHIHNE NOAOOHA THAPOJOIHYECKHX XAPaAKTEPHCTHK;

2) a8 NOAYYEHHS HA MOLEARX THApPOY3Aa (HeHCKaKeHHOro MmacmTa-
:':.'1] GOACC HAJAPKHEX B KOJOHWYECTBEHHOM OTHOINEGHHH BEJAHUYHH MECTHOTO
pasMbiBa B HEAHeMm Obede NAOTHHW W JIaHNHX 10 ASJEHHIO HAHOCOR HA
FUApPOVaIe HepOXO01HMO NPOACAXKHTE paboTy B JBYX HANPABACHHAX:
4) 1o noAGOpPY 3aMEHHTEAEH HAHOCOB, VIOBAETBOPRIOUIHX VYCJAOBHAM MO-
AUIMPOBAHNA STHX SBAGHHA NPH rEeoMETPHYECKOM NEPEBOAE JIAHMBIX MO-
AeAn B HATYPY; 6) N0 HAXOMAEHWIO TEOPETHYECKHX M ONBTHWX 3aBHCH-
NOCTel! 108 NepeBosla AaHHBEIX MONEAH B HATYPY B CAYYae [NPHMEHeHud
AMENHTEAER HAHOCOB, HE YAOBJAETBOPAIIIHX OCHOBHOMY KPHTEPHIO MOLe-
JUPOBIHNA STHX HBJIACHHHE — KPATCPHIO BAMVAHBAHHA.

JAHTEPATY PA

I, 3axapos B. M., Ywakoen A, Il. Sweikll (myrosejosnll) pesus pes M BanA-
HHE ¢rg Ma }'E.‘iﬁI!HI: npoRcCCid, B co. .MEITL‘[’IHEJIH ROODAMTEIHOHTOND
coBewanng, Pycaosue npoleccs I [IAPOTEXHHYCCKOE CTPoORTeALCTRO", Tau-
kelt, AH ¥aCCP, 1957,

L AGarau B, 8. chopuuponaiue NOANECPTOrS Guead HHIKONANOPHWX RAGTHH WA npn-
sepe Kana-Opannckoro rielpoyiaa (nyGankyerca @ macroRues cOopHHKe),

S Oyaxun ,R. C., Opacn H. 5, Ywaxos A [l. Hekoropue peavantate mc-
cagaonannfl pycacesix NPOUCCCOR HA PABHHHHOM yyactee pexn, B cbd. ,Bon-
el ruaporexnukr®, swun. L Tawkenr, AH ¥YaCCP, 1955

wBuware M. C. HepashosmepRocCTh Fnrnpmﬂemli YAeAbHWX pACX0I0B RHOAM, |pPYan
Mucturyra sneprerukn AH RasCLP, . 2, Aama-Ata, 1960,

5. Unerxoma H, A, JTuaporexunxa n meamopanma®, 1951, M 5,



B. #l. ABAT'HH

GOPMHUPOBAHUHE NMOANEPTOr0O BbE®A HH3KOHANOPHBIX
MJOTHH HA TIPUMEPE K3bLI-OPAHHCKOTO THAPOY3JAA!

Huskowanopuan Kawa-Opauackas naoteua (M =64 &), nocrpoen-
Hafg B CADMHWX I'COJOrHMECKHX W FHAPOre0 OrHYECKHX YCAOBHIX HHIOBLA
Cuip-Ilapes, obecneunsaer poaosabop Ha oba Gepera A8 PA3BUTHA HO-
BOTO OpolueHHs # oOpojaHexHud. B paflone ruapoyara nofiMa peku ne-
CKOJALKO BO3BHILAETCA HAl OKPYXawuefd MecTHOCTbIO, H300HAVET O3epa-
MIl # CTAPOPEuBAMH, 3aTOnNAfeMuMH B nepuoa napoaxos, Peka usmcer
GOAbIUYID HABHIHCTOCTL (KO3(PHUNEHT HIBHAHCTOCTH==2) M NpOTeKacT
no nofiMe, Bpe3asch B COOCTBEHHHE OTJAOKewud. [ pynT, caarawomui pyc-
A0, npeacrasaser cobofi MearkosepuncTufl necok (d., = 0,25 Mm), obaa-
Aaomuft npu Hacsuenuy Boaol ceoficreoM namsyna. Kosdduumenr ne-
POXOBATOCTH KOAEGABTCH B AOBOALHO 3HAUHTEALHNX npejesax — ot 0,015
a0 0,034, Tluranue pexkH CMellaHHOe, NosTOMY NAanOJAOK XAPakTepHayeTcd
ayma nukame. CpejHee 3naveHne VEJIONOB  BOAHON  NOBEPAHOCTH
i pasno 0,00009,

O6uyno gopuuporanie Guedop nocae CTPONTEALCTBA ILICTHH  [IPH-
HATO MEAHTh HA TPH CTajHM:

a) sawaenne noaneproro Geeda o ofuee NOHUMKCHHE OTBOAY-
mero pycaa; .

() Hauano MOCTYMJACHHH B HHKHHA Gued npH NPOEKTHOM NOANOPE
TOHHBIX HANOCOB B KOAHYUECTBE, COOTBETCTBYIOMIEM TPAHCMOPTHPVIOWLET
CnocoGHOCTH NOTOKA B HHAKHCM Obede B OHTOBRMX YCAOBHAX:

B) NOJAHOE 3anecenne sepxuero Gbeda ¢ BOCCTANOBACHHEM HA noa-
XO0fe K NAOTHHE TPaHCHOPTHPYwomefl cnocodHocTH noToka, papHofd Tpau-
CHOPTHPY Ielt cnocofHOCTH A0 NOCTPORKN NAOTHHB,

JUAMHTEABHOrO H YCTORMHBOrO 3aMAEHHA pychaa suiwe creopa Kawa-
Opannckoil naotTune Ao 3aperyanpopanns ctoka Cup-IlapeH 0#HAATH He
NPHXOARAOCH, NHOCKOABKY NPUNATHIL B npoekte pafounil ropusoHT BOAH
H BEePXHEM ﬁhE!iJlE COOTBETCTBYET eCTeCTBEHHOMY PEAHMY HACTO NMOBTO-
PAIOHIHXCH NABOAKUB, B TNEPHOL NPOXOKIAEHHH KOTOPHX TNPOHCXOAHT
HACTHYHOE BOCCTauoBAenne pycaa. llocae saperyvanposanusa croxka Hap-
JAPHHCKHM ~ BOAOXPAHHAMILEM, KOPAa K Y31y COOpy#eHHft Oyvayr nof-
XOAHTh PacXOJiH, CBA3AHHHE TOJALKO € HYMKJAMH OpPOUICHHS HHU3OBLEB,
sanacHne pepxiiero Obeda npuobpertaer peanbHoc 3nauedue, Ypopedh

| B wacronmed CTATHE OCREULICTCH TOALKO BOUPOC CHPAMAICHEA HIAYHHL nOoJNCpTo-

ro Gbeda Kawa-UpinHckol na0THNK 8 H34AabHEH NEpHOL e IKCOAYATALI, Hecagaoua-

:;:m ;::rmpﬂn nposoamanck ¢ 1957 wo 1960 1. w aafoparopun  moncaadopon HBMx]
H ¥3(CCP.
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NPeAnoAaraecMoro  3aMJaeHHs  pycna B NPOCKTE YCTAHOBICH CAGLYIOLIHM
EPHOIHACHHBEM METOJ0M:

a) onpeaejeds cpeaHHe rayGHHbl PEKH B CTBOPAX NPOMEpPOB NpH
pacxone 520 a'/cex:

0) nocrpoesa kpusas cBOGOAHON NOBEPXHOCTH AAR STOr0 PAacxoia
npn pabodeR oTMeTKe TOPH3OHTA BOJAW B BepxuHeMm Ovede NIOTHHL:

Cxematuacckuil DAaH SKCNAYATAUHONROTD yuacTea Kawa-Opannckoro ruapoyaaa:
F=wminwa Pupehian; I=ipzonas NEpEMBYED] J=—OTO0ANIEE PYCAn; d=npapobepemnal Kaes; .';"—lrpumh:hl‘“jl-
TANFAL 6—2ambu chpaacpanne; 7—Hobo-AcTpaxanckmit npoTok; S—crnop 2 O=cymop 7, JO—iKaMazaprincian

niayuEie; [l=—sanas HManagspes; 18— Calaaancken waayduma; I —aepobepemnidl ganng; Jd=gi07H83,

B) OT YpoBHsl NOAY4eHHOll KPHBON OTAOKENH rAYOHHBL, COOTBETCTBY-
OIIMC FOPH3OHTY BOAL npu HOPMAIbHOM PeHRME 10 CpejiNero aua.

Parruveckoe GoOPMHPOBANKE NOANEPTOTO Gueda NAOTHHEL B HAYaJgh-
HHM nepuoa ee skcnayataltun 19571960 rr. npoHCXomwao Huave. [pn
CTPOMTEALCTBE IIOTHHA CBH3BHIBANACE C PYCAOM PEKH HCKYCCTBEHHOM npo-
peavio, paspeasiolleiics wa noaBofsuiee u oTBoAAmee pycaa. Ilpopean
cnpamnad  CaGanakckywo msayunny Cup-/lapen, COKPATHB TeM camuy
AANRY pern wa 6 kM. YKNOH OTBOAAIEro Pycaa SanpoekTHPOBAH C yue-
TOM PasMLIBI, PaBHOrO CPeAHEMY YKAOHY mnotoxa. [lepenaa, olOpasosan-
MWHACH B PE3YALTATC COPAMACHHA M COKPALICHHA AAHHE PEKH, HCNOAL-
30BJH  NPOSKTHRORIIHKAMM A48 NponycKa PACYETHOID pacxojaa Hepe3s
OTBEPCTHA MA0THHL, (C1el0BaTeabHO, YKAOH H YpoBun BepxHero Onedu
mpi OHITOBOM COCTOAHHH NOTOKA OCTAAHCH TaKHMII Al, KdK H 10 mocr-
PONKH [I0THHK. 3TO TPEANOJOKEHHE NOATBEPAHIOCH HENOCPeACTBeHHO
HHBEAHPOBKON Ypobned BOAR NPH CHATOM NOANOPE HA IIOTHHE,

OLTAHNE NOANOPA NAOTHHON NOBLICHJA0 TOPH3OHTH BOAL 10 OTMETOK

NABOAROBHX PaCXOA0B H BLI3BEAO 3aTONJCHHE NOAMH B npefeaax aamo
ofpasoBanud. “acTh pacxoa pexH, pacnpeseassch no nofime, oOpason-
Aa nedoaswue npoTokH (Cucrema nporoxkos Karrakyas). [lpoTokn umean
YRAOHH i1 CKOPOCTIl TEYEHHH, HAMHOTO Npepntmaonue GHToBNEe, Caepyer
UTMETHTL, HTO NEPROHANDILHON NpHYHHON 00pa3oBaHMA CHCTEMB HPOTO-
k0B Karrakyan Ou. mowublil 3akop B rosose JKanaaapeuuckoii H3aY Y-
HEL 0 nocTpofikn naoTHiel, OAKako 3a Bpems CVIMECTBOBAaHHA 3aopa
NPCTOKK  paspaboTaIuch HACTOALKO HE3HAYHTEABHO, 4TO BIOCAEIACTBHN
Jdake npH NpoxXoXJAeHHH N0 PEKE CPEAHHX NABOJAKOB OHH HEe BEJAO-
uaance B pabory.



“Hepes roa nocie cosnanHa NOANOPA NAOTHHON OAHH H3 NPOTOKOB
NPUTAKEHHEM 2 KM JIOCTHF PasMEpPOB  HOPMAJBHOIO PEedHOro pycaa c
VEJIOHAMH H CKOPOCTAMH, PaBHBIMHM OBTOBEM, B DE3yALTATE Yero mpo-
H30WAO cnpAMachHe pycaa Cup-Ilapen, a roaosnas wacts Aawagapsun-
CKOH H3AYUHHEL 32MAHAACH A0 OTMETOK NodMu. Jlauwa noaneproro ghmba
YROpOTHIaCh Ha D K. [lepenan, oGpasopasmnfica B peayabTate Cupsim-
ACHHA, NPOABHHYACA BBEpPX no Tewenwio. Beanuuwa nepenaza npu  Boc-
CTAHOB.IEHHH PYCAOM OWTOBONO YKAOHA N0AX¥HA OLITL paBHa

A =i | = 0,000006000 =054 .

Kak nokasaim HCCACNOBAHMA, B CTBOPE 7, PACHOJIOMKECHHOM HECKOALKO
BHILE CHPAMACHHOR H3AYUHHL, KPHBAR 3ABHCHMOCTH pPACXOAOB BOAL OT
VPOBHEM cHMawaack wa 05 M, T. €. Ha BEJHYHHY D3JACHHA OTMETOK [o-
PHIOHTA BOAL VEOPOUEHHOTO VHACTKA NpH GWTOBOM VEJIOHE.

Jlo nocrpofikn  yana Me OpPOBREAH JAGOPATOPHBE WCCAELOBAHHA HA
pycaoBoit MoaeaH. DBHAO 3aMOACAMPOBAHO PYCAO NPOTAHKCHHEM OKOJD
10 kat, 7. e. neauwom awajgapoiHckas uaavuuna i wefoasmoft yuac-
TOK Bulme ee. B cocrap weciaefosanufl BXOANIO onpeaegeHHe NIanoBHX
Aedopmaniii nOToKa B pafioHe DAOTHHL, 8 Takme 3anacuun i sdupexTip-
HOCTH TPOMBIBKH Y4aCTKd noaneproro Oneda, npuaeraomero kK ysay.
[lporios pycaosux pedopmauuii, caesawssfi Ha OCHOBAMMH MCCACAOMI-
HHIL HE PYCAOBOH MOAEAH, B OCHOBHOM [OATBEpAKJCA.

Cnpamaenue KanagapeMHCKOR M3AVUNNE  BH3BAA0 3HAYHTEALHLIC
TPYIAHOCTH B SKCHAYATAUMH rHApOY3ad. Tak, waMesHacs noaAXoA NOTOK:
K NOABOAAUIEMY pYCAY, APOPe3s BHINE [OABOASULErO pycaa aedopMupo-
BAJACE B 0AANC, VXVALWAACH NOAXOA NOTOKA K MAOTHHE, BO3NHKAA CHIL-
itas cOOftHOCTh TeYEeHHR, BHABABMIAN OO0ABUIAC MOCTHHE PISMEEBEL H OOpYV-
metie Tiopikod KpenJdeHHs nn3n OTEOCOR CTpyedanpasasiomux jaamb.
B peavaetire choilnocTi Teqedds Kpusoaniefinoe noIpoasuwies pycao
CPeAHeN YacTH cTano paboTath O HOA TPETHID CHOCH IMHPHHLEL U He MOT-
A0 BHIKBATL NONEPEYHON UHPKYARIIHN NOTOKA HYKNHOIO 31aKa, npeaycuor-
PEHHOTO NMPOEKTOM Hd OCHOBAHHH HCCAST0BAHHN HA MONLCJAH,

(. 1958 r. mauna paspaGarupatses Howso-Acrpaxanckufl nporok
(=75 km), Koropuil Tak #e, kak u Katrakyasckuil npoTor, uMea NOBG-
MEHNEE YKAOHE W HAXOAWACA B 30HE PACNPOCTPANCHHA KPHBON NOANOpA.
B neckoaskux mectax pycio Hopo-AcTpaxanckoro nporoka npoxoamac
BOAHHIORHHK X (IPOCAOAKAX TAMCALX TPYAHOPDAIMBIBACMEIX TIHH. Paapa-
HOTRE NPOTOKA B OTHOCHTEJLHD KOPOTKHA cpok cnocofCcTBOBAN MNPOABH-
HyBIMUACAE BRCPX MO TEueHWD nepenajn, ofpasoBaunuifi 8 peayasTare
cnpasaenus RKanapapsunckof usayuuni. Popmuposanne Hoso-Actpaxan-
CROI'O npoTora 3akonuuaoce B 1960 r. B nepHoa paGoTH MAGTHHLL HA
NOANOPe, KAK TOALKO YKAOHE BOAHOMA NOBEPXHOCTH NPOTOKE CTAaAH pak-
HEMH OnTOREM. (OGpasoBaBIIMACH B Pe3vanTaTe CnpaMaedHfi nepenan
NPOABHHYACH Janbiie BBEPX NO TEYEHHo, 4 KPHBAA 3ABHCHMOCTH pacxo-
AOK BOJK OT yposuell B creope 2 noHuawaack. JlAd OAHHX H Tex ke
CTBOPOR HADAIOACHHENA TOPHIONT BOAL H CPEAHHE OTMETKH IHA NO CHPAM-
AeHHOl AaHHe noaneprhoro Gneda npu HOpPMaaLHON MOANOPHOR OTMETKE
FOPHIONTA Ha ILIOTHHE OKASAJAHCH BMILE, YeM OTMETKH AHd H TOPH3OHTA
BOJAL, NOACHHTAHHLIE B NPOEKTE MO pacyeTHOR (He chnpaMAeHHOR) aaune
noaneproro Geeda. VxaAouw BOAHOA NOBEPXHOCTH  OKA3AAHCH pap-
HEIMH OHTOBRIM,

[ Ipn cpaGorke ropusonta BoAM pepxuero Goueda Ao ORTOBOrO paspa-
GOTKA Pycad, BHI3BAHHOrO CHPSMJAEHUEM, NPOLOAKHUTCH.
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Cnpamaeune Hopo-ACTpaxanckoro npoToka Takke OCAOKHNAD IKCILTY -
aTanHio COOpPYKeuH, BXOAAHKX B rHAPOY3e1,—NO0TOK B HECKOALKHX MecTax
noaMuea npasobepexuyo aamGy oOpatoBaHuA.

Bunoc orpoMuofi Macch NpoAyKTOB pasmuiBa B HIKHHA Osed, cun-
AAHHBIR CO CNpAM.JIEHHEM H3AYYHH, He JATPYAHHA BECILIYATAIHIO Y344 1
NPeaoXpaHna oTeoafnlee pycao or obmero nonumenns. Takum o0pasos,
ONLT sKCnAYyaTaunn K3wa-OpaHHCKOro rujapoysia nokaskBaeT, HTO npu
HPOCKTHPOBANEN HHIKOWANOPHHX 1A0THH HA pexkax ¢ 0G0abluoft WIBHINC-
TOCTLIO, NMONMOR, 3aranauBaeMoil B NaBOAKAX H NPH nojuope, HeolGxoaH-
MO YHHTHEBATL BO3MOMHOE CHPAMJACHHE H3AYYHN I8 NPaBRALHOrO Tpuc-
CHpOBAHHA MaMO o6maauBanua W coXpanexun GaaronpuaTHOro NOAX0AA
nOTOKE K NJI0THHE B Mepuol ce sxkcuayaraupn., OveBiano, B anajormu-
HBX CAYHAAX 1eAecooipasto npelyCcMaTpUBATE NPOCKTOM  CHPAMACHNC
HAAVUHH yCTpoHCTBOM nuoncpunx tpanmed. [lopumenne pycaa sepxnero
lﬁberbﬂ FHAUHTEABHO VMCHBINAT pPAa3JHBRL BO Bpesms NABOAKOB, KAK 3TO

nadavAAa0CcH Ha |131-11~ﬂp:lll”cnnﬁ AGTHHE, HTO NO3BOANT YMCHBIIHTL
BRCOTY 2amM0 00BANOBAIMIA H COKPATHTL NACWAAL OTUYKALHHA,



0. I'. HBAHEHKO

K PACYETY HEPABHOMEPHOTO JIBUKEHHS BOJbI
B MPHSMATHUECKHX PYCAAX C FOPH3OHTAJBHBIM JHOM

Mpemaaraemuil nasst meTon npeobpasoBiing  OcHOBRHOrO andiepen-
HHEALHOTO YDAUHEHHA YCTANOBUBIUETOCH HEPABHOMEPHOIO ABHMEHNA KUl-
KOCTH B OTKPHTHX NMPH3IMATHHECKHX PVCIAX NO3BOJRCT B CAVHAE BOAOTO-
KOB € rOpPH3OHTAABHHM JHOM HPAMOYTOJABHHX, TPEyroasuux u napabo-
AHYECKHX CeMEHNH AOBECTH YKA3AHHOE VPABHEHHE MOCAE HHTErpPHPOBaHHSN
A0 O4EHL MPOCTHX H YAOOHKX A07 HCHOJALIOBAHHA KOHCYHBIX BHpamenmd.
Ipn atom oTnagaet HaA0GHOCTh BHYACIEHHS THAPABIHYECKOTO NOKA3ATENR
PYCaa, YCAOKHAWNErDo PacueT W YMEHLINAWUIEro ero TOMHOCTL, H HCNOAbL-
30DBANHA  CHELHAAbHLX Talaul, 9TO BHIOAHO OTJAHYAET NPeANAracMui
meTon ot obmenpuusaroro meroaa akaa. H. H. TNasaosckoro.

Kak mnseecrio, ocnosHoe AuddepenuuabHoe YPaBHeHHE HepaBHO-
MEPHOTO VCTAHOBHBIIETOCH JABHAEHHA BOJAH B OTKPMTOM NPHIMATHYECKOM
PvCae uMeeT Bl

=t
il w72} “]
dl P alep '
Kt

rae "__'::_ — npHpauienue ray6unsl BOJOTOKAZ NO €ro AAHHE;
fpy £ — YKJOH AHH H YCKOPEHHE CHAW TAMKECTH; :
2 — KO3MPUIMENT KHUETHHECKON SHEePrud, CRA3ANHLIA ¢ HEepABHO-
MEPHWM pacnpeje eHues ckopoctell N0 ceqeHno;
€, R —koaddunnent lean n roapamandecknii paguyc 14% paceMmaTpu-
BAEMOIQ CEMEHHS,
U, w— pacxod M 1L10Uals HHBOFO CoMEHHH.

IpcoGpasyem wncanteas upasoit uwactu ypasueuna (1), ymuomus u
al?h .
PA3AeIHE NPIBYIO YACTL HHCAHTEAR HA BHpaMKCHRE }'i—:;- Fg's

Q@  ged  aQB ., . ( Iy H'I-"n'i')
‘L'I_-I-.'I- ] e i ™

hW— FCR ' {PEL g T IACTH " e
OG03uauIM BHPAKCHUE — = yepes j’
T -

Toraa ypasuciue HEPIaBHOMEPHOrO YCTAHOBHBUIETOCH ABHMCHHS npu-
MET BHA
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B cayuae usmenenus B 3HAUNTENBHNWX (IPEeJax TPaHHYNEX TayGHH
3 HEKOTOPOM YUYACTKE BOJAOTOKA BHpPAMEHHe J' HIMEHACTCH MAX0 H ero
DCPEAHEHHOE 3HAYUEHHE JLd 3THX rayGHH MOMET GHTh NPHHATO 1OCTOAH-
HEM. Dotuncasemoe swpaxenne /' aad 83Atoil rayGunp GyAeT 3aBHCETH
TOALKO OT YEJIOHA AHA BOAOTOKE, M, oueswiqo, runepboaa ji, = const
RO3BOJAT HAlTH TOT YKJAOH, PaBHHIA NOCTOAHHON runeploan, A48 KOTO-
poro /=1, VKAOH HOCHT Ha3BAHHE KPHTHUCCKOTO W COOTBETCTBYET KAM-
JA0H H3 NPHHATHX TAYOHH.

[KpuTHuCCKHR YKAOH, COOTBETCTBY oMMl KpUTHYECKON ravinne, obos-
HaueM no B. A. Baxmeresy 9cpes i, 8 KpUTHYECKHE VIIOM, OTECHAIOLLH
HOPMAALHON TaAyGHHE, — vYeped f, . 3TH YKIONH BYAVT OTANYATBCA ApYyT
OT JApPYTa TaK e HE3HBYHTEAbHO, KaK H BHpamenns /', COOTRETCTBYIDHINE
KAIKAOH H3 YRasanuLx ravouu.

Ha nexoropom ywacTie, rpawmuusiM rayGusam kotoporo iy u M
COOTBETCTBYIOT KPUTHUGCKHE YKJAOHB & M 4, MK OyfeM ONepHpOBATH
CPEAHHM KPUTHYECKHM YKJIOHOM, ONpeieasieMuM Kak cpeiueapudueri-

Ly B

HECKOE BEIPANKCHHE U3 STHX YKJIOHOB i, = - ™  jnpuuse ero noc-
}I‘ L U 2

TOAHHLIM.
Jannwen ypaeueuue (2) B wnoit dopue:

LIl O s S (3)
| ARy O ¥ | O 11,

Tax waik B cayuae ropuroHTAILHOTO pyeaa fy=0, T0 ypasuenne (3)
MOMKHO [IPEACTADHTL TAK:

e _ " lueplle Tyl (4)
dL — 1=I, — Ti,—1 *

lTposnrerpipyes (4) 14 cayuas npAMOYrOALHONO Pycaa CACAYIOULHM
obpasom:

Ity by Iy
P\ 2B g (e — 22 jpan | =
5 :#t;h:{.,,.lﬁﬂ IE‘F 2}
ﬂ'i .rl'1 I'Jl
il s ( #— ﬂ,"p]
= Ry — 8y | — =L} 5)
"h"'l-' [ R I) _.“"-I;i" E-].

Hoayucunoe swpamenne (5) cnpaseianso 148 Jo0Hx npuasarnye-
CKHX NPAMOYTOJALHLIX PYCCA HE3aBUCHMO OT HX INHPHHLIL
Conoctanum (3) € ypaBHEHHEM 058 TOTO HKe CAY4an, dapacMbiM B
popme mupaxenua axaa. H. H. Tlasaosckoro, npu ruapapanyeckom no-
KazaTeae pycaa v = 4l.

Bupamenne H. H. Nasaosckoro wmeer oCumii sun
fe = 1 ( 241 el '
ﬁ_‘;f = f. |.\E=—E.) TS BT —3) )- ':5 ]

€3



Fae i, — KPHTHYECKHA VEAOH, COOTBETCTBYWOHIHIl xpiTHdeckofi rayvOuue

Iy =1lyx i
- ol R,
= ——
g7
.ﬁ;-*. ; T Fax
K Y = 0 = m—
[Tockoa bk oy el SO Rk |1
h

A
| — ﬂur ~

Vpasnenne (5°) B namux ofo3navenuax npy rHAPABAHMECKOM [NOKI-
saTeae pycaa X =30 MOKHO 1IPEICTABHTL TaK:

Doy _ T =i l(ﬂ!—’ﬁ’ :
ot w2 (M) 2 ()5

p Yep M | 4 LM
1 Ny — A P
k= = (f— hy)— ( = L (5")
¥ep 4"'r|:|1 fux

Ypapuenue (5) orauuaerca or (5) Tem, 4TO B 3HAMEHATENL BTOPOrO
YAEHA npagoll 4acTH  ypasHeHHs (5) BXOAHMT fxtp—-KPHTHlIECHHFI Y KJA0H,

CoOTBETCTBYIOULHA cpeaned rayGune na ydacTke, a 3HAMEHaTeadb BTOPOro
yaena npaBoit wactH (5") Braiowaer £, — KPHTHYECKHNl VKAOH, OTBEuaw-
MR KpuTHYecKoll rayGHHe, YxasaHnoe HECOOTBETCTBHE M ABJAACTCA pe-
3VABTATOM TOTO, YTO BHpa#enwe (5H) cupaBelInBo Aaa pycea Jw6oil
HIHPHHE, @ (5") — ToapKO AaA wHpoknx pycea. [losTomy 138 OGBMHBIX
CPEAHHX NO IUHPHHE Ppycea ypaeHneude (57) Tpebyer AONOAHUTEILHOTO
BEIYHCACHUA THAPIBIHYECKOrO Nokasarteas pycaa obuuno apoluoro 3xa-
HeHHA H NOJAL30OBAHHA CNENMaILHBMH Ta0IHUEMHM, UTO HCBLIFOAHO OTJAH-
yaet ypasuenne (3") ot vpamuenna ().
Mpounterpupyem yparuenue (4)

iy fiy .

= 1 fog i) \

1= (| an - I—L};S-Edh (6)

“P \k, B /

A caywaer napaGoauueckoro (A) u tpeyroasioro (B) ceuennii pyce..
A, w =%1’1H. B=2)2ph, rae p—napamerp napaGoau. [lpeoGpa-

aves (6), noacramuB BO BTOPOR 4.acH npasofi 4wacTH SHAYCHHA w H B,

fty H. 4
I 64 pg e ) (H3— my) ¢
P | iy Cp H[
L. w=mh*, B=32mh, snect m — kodpduunent orkoca.

lipeobpasyewm uu}gammme (6°), noacraeue po sTOpOR uaeH npasoh
HACTH 3IHAYEHHA w | .
fiy h

1
*

\ dh — me j hbdh | = [u:-_r— i)~ I'I“}]. (6")
i

EJ{J'-' - : l-.j;:l.
| hy 4
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Quepnano, Bee Te NOAOKEHHA, KOTOPHE OHAN BHCKA34HH BHINE npi
COnOCTaBAeHHN ypasuenun (3) c (3"), B Taxofi xe cTencHw pacrnpocTpa-
HAKTCA Ha yvpaedende (6" u 6").

NPHMEP PACYETA

Ha GeToHHPOBAHHOM KaWaie MNPIUMOYTOABHONO CEYCHHA VCTpOeH ne-
penan; HHXKe nepenasa KaHaa HMEeT ropusodraasHoe AHo. [locae .cxka-
TOro" cewenna (Hude nepenafa) B kanate naGalodaeTcs KpHBas noanopa
mina €, KoTopas 3aKaHYHBAETCH NPLIKKOM®. 2 A

Jlano: ray6uwa B ,cxatom® ceuewnn . =0,293 m; rayGuna nepen
SNPLIKKOM® 1, =0418 a; Q=382 a'cex; B=5b=21 u: n=0014, On-
PERCaHM AAHHY KpuBOIL nmoanopa:

he. T by, o . 0,81 <2 811

Mo T T T st MeT LI 090]

- 0,0039;

o deftap 02840418 g 1 0745 a2

- i

Ye=b +2/,=2,1-+2(0,293=2,686 4; ya="b-+2,=21-1-250,418=2,936 u:

—  2,686-2,9% = w0745 g
LI T | R S Ejll M E—' 1- = ..':'—,-E_i]_ =[}+Eﬁx.‘r A,

Mo gopuyae Manuunra JER'-'- naxoaum € — koatpumuent 1llesn —

C ﬁ,:ﬂ #0,2650 =57 .28 M jrek:

.
b |

: f am 1,1%3.8%
=k i" = i= —— e — -
fup l he ]/ BBIRZ, T —hi2 M

44

uji

(0, 418¢—0,2951)
420,78

e [m,ena —0,293) — ]=23,2? .

Peway 70T e npumep csoeoGpasneim metogzom K. M. Joamartosa
[7]. cymuocTs KOTOPOro COCTOHT B YCTAHOBACHHH B3AHMOCBH3H MEXAY
yckopenneMm notoka H Qopsmoil ero ceoboanoft nopepxuoct, Peayanra-
TOM B3AHMOCBA3N ABAfETCH CaokHoe audupepenumaanioe ypasHeHue,
CTPOrOEe paspemieHie KOTOPOro TPYAHO H rpomosiko. Tlostomy K. M.
Joavaros npeasaraer pemnTh 3a5auy NPHGAHKEHHO, UTO, KOHEMHO, BO
MHOIO pas CHHM@eT UEeHHOCTh AdHHOTO MeTojia.

Bocnoanzoparimcs npulAHKeNHLM Y DaBHERNEM
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PCHIMM 381441y CIe1YIoUHM ﬂﬁpﬂﬂ-ﬂh‘l:

A = T B T R i""__‘;;f'..’l L }.f‘f,-_- ¥ e
0,293 i g 38,5
0,745 2,811 0,265 57,28 22,0 74,4 —7,35 0,03 —0,303 33,00m)
0,418 18,8

Pemun a'n[:n-] #e npumep smeronom akaf., H. H. [laeaosekoro, noayuum
=30 & [1].
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2 10, I'. HBAHEHKO
K BONPOCY O MMAPABIHYECKOM INMOKA3ATEJE PYCIA x

Obmenpunatuifl  Mero1 peueHHa  ocHosuoro  anddepenunaibioro
YPABHEHUHE HepaBHOMEPHOrD ABHMKEHHN HHAKOCTI B OTKPWTHX NpHssa-
THUECKHX PYCAAX OCHOBEH HA HCMOAL3OBAHAN npeanoxennoft B. A, Bax-
METEBHM NOKASATEALHON 3aDICHMOCTH AR MOAYJAel pacxoja:

o wy ¥
(&) =), (1)

rae K" — moayas pacxoga, cooTBeTcTBYIONMA rayGune h";
K’ — moayab pacxosna, coorsercrsywouuit raybune A';
X — FHAPaBAHYECKHl nokasareas pycaa,
Hanmimes oOCHOBHOE YPABHEGHHE HEPABHOMEDHOTO ABHKEHHR AR

NPH3MATHYCCKHX pycea B dopue, npeaioxenioft Hamu pauee [1f,

=

< R P + TR

1— ',
dh {2]

Ypapueune (2), npeacrapaennoe B popme b, A. baxmeresa, nmeer

BHJ, :
— (K —(m\"
ah ] [:?} ; l (T:'] 3)
T A T o el Sl
-7 =i (%)

rae K, — moayas pacxona, COOTBETCTBYiomdft raybGuue paBHOMEpPHOro

pexHMa ABIKeHHa
K — moayaes pacxofa, coOTBeTCrBYIOWMA rayGune &t B paccMmarpi-
BAEMOM CEeYCHHH:
ik a PR,
_f j! —— ﬂ L [4}
Ha anaansa ypasnenna (2) suano, 4T0 jds YACTHOTO CAYHAA, YAOB-
Aetopmwomero yveaosmo (4) fTl, =1, ypasuenne (2) npuunmaer suj

it
;E — {].

Moayuennoe BLIPAKCHIE XAPAKTEPHIYET PABHOMEPHHH THN JABHKCHHA
HIAKOCTH,

67



lMpeoGpasyem veaoene (4) aas cayuas npamoyroassoro pyveaa. [lo-
CKONBKY

alP

ok
g3 h‘EP‘
TOD
K,
[ r.| -
J == (5
'I"n
rae fg W A, — NOPMAABHASL ¥ KPHTHYECKAH TAYGHHH, COOTBETCTBYIOLNE

PABHOMCPHOMY PEXHMY JIBHMKCHHA,

D‘IEBH,]II'.'L AJAA JaHHOI'O pacXxold STH rayOHHEL ONpeaeanior nocro-
AHCTBO BeauudHHL /, OG03HAYNM ce Tak:

#ﬂ'+-'FH|r

Jop=—7F—.

F e

Pasencreo
ﬁﬂ
K

jﬂ'ﬂ= hg

CHPABLAIHED Aaf J000i WHPHAK NPAMOYIOAEHOrO pycJaa.

Takum o0GpazoMm (Y4TO BHAHO H3 BHpPAXKEHHR Jo,= [l.), NOCTOSHCTEO
NApAMETPa KHHETHYHOCTH NPEAONpPeIenfieTc PABHOMEPHLIM XApAKTepOM
HABHEEHHE HMHIKOCTH, npH4cM |::IEIF_'I'E‘HE']‘II'EJI erg eaHHAie ecTh peav.ibLTdT
KPHTHYECKOTO XapakTepa NpoTekaHHsd.

Beanyuna f., npeacragafer cofof NOCTOANHYIO0 XAPAKTEPHCTHRY AaH-
HOIO NPH3MATHUECKOTO pPYCAa HpH JlaHHOM pacxoif, KOTOpas CBA3LIBIET
Yepes rHAPABIHYECKHI MNOKAZATENL PYCId HOPMAABUYIIC AVOHHY C KPH-
THHECKOD.

C ueaplo ynpouteHuss HNHTErpHPOBAHNA OCHOBHOTO JAnddepeHiHaib-
HOFO YDPAaBHEHHA NPHHATO OTHOCHTL f K mobofi rayGiHe na YYacTKe H
3aTEM NEPEXOANTE K HEKOTOPOMY CPeLHEeMY 3HAueHHI0 aad rayvouu, co-
OTBETCTBYIOINX rpanumam yuactka. llogoGuue apeficteus Bnoaue ceos
onpasauBaioT, JeACTBHTENLHO, W3MEHEeHHEe BeAHYHHb f BIOJAL BOLOTOKA C
HEPABHOMEPHHM PEKHAMOM ABMAKEHAA OOMYHO HE3HAUNTEALHOE,

Becema npocro npeobpazopath seipamenne (4) nas napadoapqeckore
(A) n rpeyroasnoro (£) ceuennit pycea.

.-'14 jrp S= EQHH = 1(‘-‘]: — !"-:;:':

gud E
g[-%—-’n-) fis % aplhi

i

B 21/ 3phy, w=—h,B.

3
a7
[Mockoanky 'ﬁ:g_ = i,
i
" S HI| ¥ Ll
T Jep= ETE (st
¥
. ; 1 J5 3 2a()?
.E! = _.Illi."'| —_ 3 —a T .I—-
; g Zmthy

' w=mi®, B=2mh.
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2alr o3

Ilpn

gm: P
O
OV HHM Jen= i:-;— 3 (7)

Ovyesnauo, B o0LIEM CAVMAE NOKA3ATENAER CTENEHH MPH OTHOUWEHHH
fr

% ABTACTCA IHAPABAHYECKHM NOKasaTeneM pycaa .x. B CHAY 3TOIC

; ‘tup =
Jep = (_-l't_:,a . (8)

Takum oOpa3oM, 3H3A TrHAPABAHYECKHA NOKa3aTeAbL pPycAa W KpurH-
HECKYIO rayGHuy, H3 Bulpamenus (B) MOKHO ONPELEAHTbL HOPMAALHY W

rayonHy
hy=hgV Joy - 87
Bulme OHAO YKA3aHO, YTO HIMEHEHHE BEJAHYHHLE _,.r'=-1—. BAOAL BOJAO-

¥
TOKD € HCPABHOMCDHBIM PEKHMOM ABHMKCHHA HABAACTCA HEIHAYHTEALHLM,

Jake npH JOCTATOMHO GOALUIOM H3IMEHEHHH TAYOHH OT HOPMaaLHOR A0
kpuTHueckofi. Tlostomy /. B ypasuenun (8') moxuo samenuts J, . Ecrect-
BEHHO, 4TO KOPeHb CTelleHd, PABHOA ruApaBAHYECKOMY NOKasaTealo pycaa
B BUPAKEHHH [, HACTOJABKO CHUAKAET BeAMUHHY OMMNOKH, WTO B NPaK-

THUECKHX pacuerax el MOMHO npexedpeus.
CaeoBarenbHo,

o= AV To s

i Blap Lt
W LaCB,, b

JlAa yacTHBIX CAydYaeB BOAOTOKOB ¢ MPAMOYroOdbHbiM, napaGoanue-
CKHM M TPCYTOJBHEM CEHEHHAMH PyCen KPHTHUECKAd TAyOGHHA onpenens-
eTCA M3 AHAJAHTHYECKOTD BHIPAXKCHHA, a4 rujpasapveckuil noxasatTens
F}'C."I!H HMEeT CTFUI'G NOCTOAHHO®2 3HAYMCHHC, HEe3ABHCHMO OT LI.HI]‘I-HHE-I BL-
10TOK# COOTBETCTBEHHO pasHoe 3, 4, 5. Tak kak oOOGLIUHO HaxOomASHHE
KPUTHYECKOR rAyOHHB W KPHTHYECKOrO YHJIOHA ABASETCH COCTABHEIM 3Je-
MEHTOM PpACHETOB, TO CnOCOD HAXOMKACHHA HOPMaALHOR TAYOHHH 138
BEIIICYKASAHHEIX WACTHRIX CAYYAeB CBOAHTCA K pelleHHo npocrefiuiero
ypasHeHusa suaa (8°).

[lapaMeTp KHHETHYHOCTH MABAAETCH NEpPeMeHHoll XapaKTepPHCTHKOI
HEDABHOMEPHOrO pEMIMa JBHKEHHA, OTPAXKAA HIMCHEHHE KHHETHUCCKON
i MOTeHUMAABHON SHEPrdM BA0b MOTOKA, NPH 3TOM NAPAMETp KHHeTHY-

HOCTH MOWKHO OTOXAECTBAATL € BEAHYHHON /., TOABLKO B CAYHAE PaBHO-
MEPHOTO PEH‘-’.IHIﬂ JIRMAEHHH.

Jas upaAMOyroALHOro pycaa mapaMeTp KHHETHUHOCTH, onpeaeaseMuiil
&
Buipakennem I, = “gui+ MOJKHO NDEACTABHTL B BHAE
3 3
o8 hy f-ﬂh.p)
gud fe? L I o

(9)

PYKOBOACTBYACH BHINCNPHBEAEHHBIMK COOOPAMEHUAMI, 3aunlem 1148
1apabOIHYECKOTO CeqeHna pycaa

me=(32); @)

M, =
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AR TPEYTOABHOIO —

B\
My = [Tp) ) (97)
Aas oGuiero cayuan —
[ M ) *
I, =\ & ) (10)

(x — ruapasanveckuii nokasatean pycaa),
[Moacraeus sopamenue (10) 8 ypasuenne (2), noayuanm

_pf = \"
=1 - (;' ): : (11)
=)

Cpasuusas ypasueune (11) ¢ ypapueunem (3), MOAHO OTMETHTb, uTC

OHH CHA3AHLL APYI C JApPYroMm Buipamennem (8) raw;
f;pﬁ,:" = hx .

(ITCI0A8, MO HAWEMY MHEHHIO, CASAYEeT HHTepecHufi BHBOA, 4TO 118
YACTHHX CAYHAEB NPAMOYTOABHOIO, NapaGoaHYeckoro H TPEYIroAbHOIO
cevennii pycen CHAPABAHMECKHA NOKA3aTeAL pycaa X B ypasHenuu (3)
HE3ABHCHMO OT WHPHHE PYCAa paBeH CoOTBETCTBeHHO 3, 4, .

Taxkum ofpasom, CTENeHb TOYHOCTH NOKA3ATEALHON 3aBHCHMOCTH AAS
Moayaefi pacxoaa BpsaAd AH ABAAETCH YJAOBJETBODHTEALHOM, MOCKOJALKY
OHA NPHBOAHT K OWHOOYNLIM BHBOJAAM [PH HCNOJALIOBAHHH STOH 3ABHCH-
MOCTH JAfl BLIMHCAGHHS TrHAPABAHYECKOrQ [OKA3ATEAS pycad, KoTopwil
MOMHO HOAVYHTE H3 (8).

[IPHMEP PACHETA

[Tpn ycaoenax Q=200 s'fcex, i, =0,0004, n=0,03, B=100 x
h, onpeneasem Tak:

a(? 1,1.20,02

=1 =) ssrom=0766
9,81-11,532

Fop= = 1. 1 =28,5;

!‘Jﬂcjlfpﬂr:p e 0,0004-30,02.10,0
| N ——
Iy = hyyV Ty =0,766 ¥ 28,5=2,34 .
Buyucaennan noabopom b, =22 wu,
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pyYcaax ¢ ropiuloHTaARNMM anos, [TyBankyercs e nacrosues cOopuike.



3. H. PHLOBA

BOAOZAEOPHBI ¥Y3EJ C . TPAHIIEEN"
81 TEMJOBBLIX 3JEKTPOCTAHUWH

COlcoBennocTuio BoA03atopa A8 HYHL TEXHHYCCKOrO BOJLOCHADAKCHI
TENAOBK X JAEKTPOCTAHNMI ABIAETCH PeXHUM NPOTEKaHHs NOTOKa C nepe-
MEHHRIM PACXOJIOM HA JOCTATOMHO OrpanHHMeHHOM YYacTKC BOAOTOKa, rie
OCYULECTBARETCH CHAYAAA OTGOP BOAW H3 HCTOMHMKA, H JadJee, HECKOAbKO
HHME TOMKH BOAO3a00pa,—BBOA HCNOAL30OBANHOA BOJAH B HCTOYHHK NPH-
MEPHD B TOM #e Koauuectse, Memay dpouramn sojoszaGopa # chHpoca
pacnoJaraercs, TakaM o0GpasoM, YUYacTOK BOJOCTOKA C 3HAMHTEABHO H3aMe-
HEHHON N0 CPABHEHHIO ¢ OLITOBEIMH YCAOBHAMH KHHEMATHYECKON CTPYK-
TYPOA NOTOKA, XapakTepuayeMmoil najduuuesm 3acTOMAHEX 30H H OOHIHM CHH-
HEHHEM NOCTYNATEAbHOM CKOPOCTH TeveHHs. 3Ta 30Ha HEH30EeHKHO CTAHO-
BUTCH AKKYMYJAATOPOM WYTOAEA0BEIX OGPasoBaHni B 3HMHEE BPEMH, naaB-
HUKA B HAHOCOB (JOHHHX M B3BCUIEHHWX)—B JETHEE, 4TO BLI3bIBAET CYy-
MECTBEHHHME 3KCOAYaTANHOHHEE 3aTpyaHedus. Obuiee cocTodAHHe NOTOKA
W THAPABAHYECKHA PEeHM HA OTACABHBIX YHACTKAX MOTrYT OHTbh NMOKA3aHL
Ha TMPHMEpe HccaeqoBanns Mojean Bojozabopuoro y3axa TamkenTcHOf
I'PAC B ero nepBoHavaasioM (NPoOEKTHOM) BapHauTe.

KoMmnaekc coopysenuil BoA03aG0pHOro Y3ia BKAWYAET KDPHBOJIHHEH-
noe ob6BOAHOE PYCA0, NeperopaHBaloulee CcoOpyMXeHHe, BOAONPHEeMHHK,
noasoasmuit (Hacocuudt) kanaa 'P3C, oreoasmuit kanaa 'P3C c conps-
FAIDILEM COOPYHEHHEeM, KaHaa nojmeca Tenaofl Bo/Asl, BHIXOAAULHA B BEpX-
nuil Obedy M HenoassveMsit A48 noaaun HeJoCTalomero pacxona B nepw-
0/lbl MABAOBO/LbSH, 4 TAKKE 117 60PLOK! ¢ NYTOASI0BLMH ABACHUAMH (pHC. 1).
Pacuetnuii pacxoa Boaw gas wyma FPOC onpeaeaen B 49 M%[cex nns
AeTHero nepuoja u 28 #°/cex nan aumuero. Pacxoas B HCTOYHHKE BOAO-
chabmenns (aepupaunonnoM kawane Canapckoit 'SC) roaedmorcs B Te-
wenne roaa ot 30 go 100 u%/cer,

O6pasopanne yeroliuupoil sacrofinoft sonw B nknem Ouede nepero-
PAAHBADILETO COOPYXKEHN, 00YCIOBISHHOS NOANOPOM CO CTOPOHN COpOC-
HOTO noTOKa, Hab.aonaercs Bo BeeX pewmumax. Tlpu stom BansHe NOANO-
pa nepejaeTcs Ha BepXuHii Obed, rae C npaBofl CTOPOHE OTCEKAETCH
LEAMH® Henoapumuofi soaw. TMpaswft m cpeanuil npoaern, HAXOAAULHECH
B 30He 3aCTOA, (PAKTHUECKH HE NPHHHMAKT YYacTHH B PEryaHpoBaHHN
pacxona. [locrynatensioe apumenne B Huanem Goede (¢ ouens Maaof
CHOPOCTEIO) OTMEYaeTCA AHWL ¢ JAepoil croponn. OOGuas KapTuHa CcOCTOSR-
HHA NMOTOKA Xopomo BuAHa Ha puc. 2, B 9THX vCa0BHAX TPAHCHOPTHPO-
BAHKE IWYrH H HAHOCOB HC obecnedeno.

[Monycku pacxoan W3 KAHAJAA NOAMECA HE JOCTHTAT HMEJaeMoll ueln,
TAK KaK CKOPOCTh CTPYH OLICTPO TdCHTCH B Macce HENOABHMKHOR KHAKO-
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Puc. 1. Cxema mogozaGopnoro ¥add ¢ NEPeropakMBARILMM COOPYRCHHCM:

J—xpunoanmelinoe o6poanoe pyeao; 2 NEPETOPIAANANIEE COOPYACINE J—DNOAONPIACMINK;
d—noaecanimni Kanas rl-‘EI{:;P %-nmnplrmmen coopyaenie orpoaers kanzia FPIC; f—ka-
0 [OAMECa NCAGALTORIINMT NOXN; F—O0TH0IRIeE (R CM
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Puc. 2. CocTouHie NOTOKA nid MOZEJN B0a03a00pHOro

YAIA € MEeperopamHBalomiy  COOpYWenHes (y4acTok

uew1y crsopos Bojoiafopa u ctmopom cOpoca  He-
NOABIOBAREON KOk ),
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CTH nepea poHTOM COOpYHMEeHHs, HE COOTBETCTBYIOULHM N0 CBOESH UIHPH-
HE HBETHUYHHC []p[}ll}'ci{EEMHR TPAH3NTHLEIX PACXOA0H,

Heknouenne N3 ykasanHofll cxembl NEPEropaiupaiouiero COOpy:ReHHA
HE MOMET N3MeHNTh obuell KapTHubl pacnpeie.ielins CKopocTed.

JLag yKa3aHHuX yoaosufi nocae nposepkd B aabopaTopHi peKOMeH-
AYETCH CXUMI En;m:mﬁupﬂ. COCTABJAEHHANA NO OPHHIKADTY MHHHMAALHOTO
HAPYWECHHA B 30He Boao3adopa OWTOBOrO COCTOAHHA NOTOKA, onpejlease-
MOr0 BEAHYHHOM cpeannx ckopocTeil cedgenns, C 9Tl Neibio KOMNOHOBKR
y3/1a npeleisio NPHGAHAKAETCH K FHAPaBAHYCCKOMY PERHMY, AHKTYEMOMY
HA3HAYCHHEM ¥3.48 W BHIOJIHACMHMN HM (VHKIUHAMH, T. €. PEXHMY NpO-
TCKAHWA MOTOKA ¢ nepemenduM pacxozos. [losromy copma, pasmepsl pyc-
A3 M KOHCTPYKIHA COOPYMEHHA, N0 BOIMOMHOCTH, AOAKHE CACA0BATH
STOMY H3IMEHEHHIO.

BonosaGopumil yaea (puc. 3), no-npexuemy, pacnonaraerTcs Ha Kpu-
poanHefinon yyactie oGpojgHoro pycad. PpoHT BOA03a00pa BHABHHYT B
PVCA0 MPHMCPHO HA NTOJORHNY Cro IMHPHHL, Takum obpasom, Mo Mepe OT-

Puc. 4. Cocromnme noToka 1l MOLCAR BO103A00pHOTO
vana ¢  Tpamnceit® (sepxnnit Oued w Tpamwen),

fopa pacxodda B BOJLONPHEMHHK PYCA0 Cysupaercs, obecneyusas Tem ca-
MLM HE3HAYHTEALHOE Hapywenne OLTOBMX YCAOBUA B OTHOLIEHHH H3Me-
Wenns ckopoct B Bepxnem Onede, lleperopaxupalomee coopykenue or-
cyrerpyer, TpaH3uTHAA HacTh PACX0]d MOCTYMAeT B HILKHHA Obed vepes
CYMEHHOR CedeHMe Kanata—Tpauien (TpancueniaibHol QopMul ceyeHHa).
Mcnoas3osannas BOAA BBOANTCA B PYCAO HikHero Obeda noutn napaa-
AEALHO OCHOBHOMY [OTOKY; pycao umsnero Oweda nHauHnam or crsopa
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BBOAA B HEro COGPOCHOTO NOTOKA, CAGAYHA 34 YBEAHYMEHHEM pacxopa, npi-
HHMAET CBOH NPEMKHHE PASMEDH (KOTOPHIE OHO MMEJD A0 CYMEeHH:).

CymMenHoe N0 CPABHEHHIO C OCHOBHEIM PYCAOM CEYEHHE TpaHilen,
OTBEYAOWEE HEKOTOPHM ONTHMAABHLIM YCAOBHAM NPONYCKA TPaH3HUTHOrO
pacxoaa, NO3BOJIHET COXPAHNTE Goaee MIH MeHee MoCToORHHLIe CHOPOCTH
Ha VUsCTKE ACPHBAINH, I'AC OCYILECTBAACTCH BOAO3AGOP W cOPOC HCMOAL=
30BaHHON BOAL (puc. 4).

B Bepxnes Owede COXPAHAIOTCA YPOBHH BOAM, GAH3KHE K OBITOBLIM
HAH HECKOABKO mpepniuanomiue ux. BojgosaGop ocyuecteasercs us cpej-
HHX caoeB notoka Gaarogapa yerpofictBy nopora Beicotoil 0.5 M W 3a-
Gpaasuofi cTenku, saraylaednoil wa 06 M 10j ypoBeHb 3UMHEro ropu-
30HTa NpH Q=50 A"/cex. Coxpanaerca kaHaa nojseca TeNnJol HCNOAb-
I0BAHHON BOJLLL. ,

Takas KOMNOHOBKA yana npeactasaser coboil ruapapandeckd pery-
AMPYEMYIO CHCTEMY: B 34BHCHMOCTH OT BeJHUNHH BOA03a0Opa HA HACOC-
HHX VCTAHOBKAX H COOTBETCTBEHHO YPOBHA BOJAL B NOABOAAILEM KaHaae
I'POC nocrynaeune pacxoid B MOCACAHHH YMCHBIIACTCH WAM YBEANYHBA-
erca. HabuTki pacxojaa B HCTOMHMKE NPOX0AAT B HIKHUI Obedy uepes
TPaHIICo: B NEpHOAN HEJ0CTayH pacxofa B HCTOUHMKE BO3MOMHO o0pa-
J0BAHHE UHPKYVARIHOHHOrO NOTOKA apromarHueckn. lNpeaeaw wsoaosaGopa
Mo aToff cHcTemMe [14f KOHKPETHHX YCJIOBHA, onpefenseMblX pesHMOM MHC-
TOYHHKA, 3ABHCAT OT CTENEeHH CHHMKEHHA TOPH3IOHTA BOAW Y HACOCHHIX
CTAHUNE NO CpaBHEHHIO C YPOBHEM B BepxueMm Onede u mMoryr OWTh Oxa-
pakTepusoBank ceprefl rpagmukos.

Jlast yMeHbIEHHd CHHMKEHHA ropusonTa B kanaae [P3IC (1. e. ymeny-
INEHHA BHICOTH KauaHHA) B Caydde HEOOXOAHMOCTH HCNOJALIVETCH KaHaa
MoAMECa TenaoHd BOALIL

¥ KazaWHan cxemMa rujapoysaa obecneqnBaet HEOOXOAMMLIC YCAOBHSA
AJs TPAHCROPTHPOBAHHA WIYTH H NEpeABHMEHNA JAOHHHMX Hauwocoe. B ne-
PHOAK MaALX Pacxo/0B BOAbL B AEpPHBALHH BOA03a00P MOKET AOCTHIAThL
100 % wu Goace; npu STOM BO3MOMKHA 3aJCPHKA AOHHEIX W OCAMIEHHE
B3BELIEHHLIX HaHOCOoB nepea (pourom Boaosadbopa. Ho ¢ yeeaunuennem
PACXOMOB A0 MAKCHMAALHOIO, 8 TAKME NPH AOCTATOYHON BeAHYHHe pac-
X0JA NOAMECA CKOPOCTH 3HAYHTEABHO BO3PACTAOT H [NPOHCXOAHT Camo-
npoNse pycad. [lonyckn pacxoja H3 KaHaad NoaMeca no cxeme puc,
OKasuBawrea BecbMa s¢@gexTHBHON Mepofl NpoOMbBA HAHOCOB, TAK Kak
NOTOK € BHCOKOA NpuAoHHOR cKopocTeio (A0 2,5 M/cex) pocturaer (pouTa
pojlo3adopa u Tpanmen 6e3 3aMeTHOro YMEHbUICHHA cKopocTH (410 o0Lac-
HAETCA OTCYTCTBHEM NOAOILAIOMER CTPYIO MACCHl HENOABHAKHON KHAKOCTH).

BoaosaGop aan rtenaopux P3C ykasanworoe Tuna — Gea neperopa-
AMHBAOWEr0 COOPYHKEHUS ¢ YCTPOACTBOM ,TPAHIUEH™, OTAHYAULHACA KO-
HOMHUHOCTBIO H 3HAUNTEILHEM YNPOLIEHHEM SKCIAYATANMH, — MPUMEHKM
ALTH }’EﬂﬂBHﬂ BOAOTOHA C OrpAHAYCHHLIM AHANAI0OHOM HIMEHEHHH Pacxol0on.
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A. M. KOCBIPEB

TMPOH3BOACTBO PABOT [0 KPEIVIEHHIO BEPXOBOI0O OTKOCA
MNJAOTHHBI THOABYTY3CKOIo BOAOXPAHH/IUILLA

Mpn crponteancTse BOAOXPaHMANNL HEOOXOAHMO S3aKPENAAThL BEpXO-
BHE OTKOCH NAOTHH OT paspywaiomero aefictena voad, OGBekTOM HCcae-
nosannn Mul H3Opaan Troayryackoe BOLOXDAHHJHLLE, ABARIOLIEECH CO-
BpeMeHHON MexaHH3HpOBaHHOR crpoiikofi Cpeanefl Asun. Ha sepxosom
OTKOCE NAOTHHH BBULEAEH NOJHIOH H3 BOCLMH CeKuMil Aas HaOalofeHHit 3a
KpenaenuaMmu paaanunoroe TtHna. [lpoexkr Twabyrysckoro Bojoxpanuanuia

Ouia cocTasaeH HHCTHTYTOM ,CpepasrunposonxAaonox”.
B nauxoft craThe ocBellaeTcsl TEXHOJAOTHA NPOM3BOACTEA paloT No

KPEMJACHHIO BCPXOBOTO OTKOCA NAOTHHBL HeAe300CTOHHMIMH MAHTAMH, CTO-
HMOCTh paboT; BHIACHAEGTCH NPHYMHA PA3HHLLL CTOMMOCTH KPEMASHHH MO-
HOJMHTHBEIMHA o Cﬁ'ﬂpl{h[.‘ﬂll MJAHTIMH.

Kpenaenne BepxoBoro orkoca pasee NOCTPOEHHLIX 3EMARNEX TJAOTHH
B Cpeanell Asun pasnoo0pasno; Hanpumep, KaTTakypraickoe BOAOXPaHH-
JAHLIE YKpPCIACHD GeTOHHBLIMH NapaanacabHbiME NOACAMH BAOJAL ILIOTHHHE H
HAKJOHHBIMH 1IOACAMH  MEHIY HHMH € 34A00JHCHHEM [J0Magell Memay
NOACAMH KAMEHHOH oTMocTKOH, KalipakkyMcroe — kaMeHHONl OTMOCTKOM,
Temmenckoe — pamnuupM - Kpenaennes, CapuasHHCKOE — KAMEHHOA oOT-
MOCTROH, TAWKeNPUHCKOe— KAMEHHONT OTMOCTKOR, Y3KH3uACKOoe—0eTOHOM,

Bee ykazannele THNH KpenaeHuil Tpedyior G60ALILIOIO €XEroaHoro pe-
MOHTAE. YCTPOHCTBO TAKHX KpEMJEHHH 3aBHCHT OT HAJTHYHA OKOJAO CTPO-
HTEARCTBA HEOOXOAHMOrO KOJAHYECTBA Kamus,

Ha snoss ctpoamuxca soaoxpanuanuax—Imuocypranckom 1 Yap-
AAPHHCKOM HamedaeTted, a Ha Twabyrysckom 0 YHMKYpPranckoM yixe ocy-
necreaserca boaee ilpﬂ]‘pECC]{HIthlﬂ METO, H[]EII.’IE:HH& HEPXOROI'D OTHOCA
NAOTHHBLL Keae3002TOHHEMH nanTaMd. Bepxopoft ortkoc naoTHHel Tioaby-
Fy3CKOI0 BOJOXPAHWAHLLA KPENHTCA MOHOJHTHBIMH ¥ COOpPHBIMHM Xeaeso-
OETOHHBIME NAHTAMA B KOJAWYECTBE H 0OBEMAX, OTPAMEHHHX B Taba. 1.

TexHOA0rHYECKHE NPOICCCH N0 KPeMJIENHo BEPXOBOr0 OTKOCA pa3tn-
HHIOTCH HE- 188 OCHOBHEIX BHIA: MOATOTOBHTCALHLIE ]']II!I‘:'I'I']'TMf OTHOCHILHECH
K YHAA1AKe Mene300eTOHHEIX 1JIHT, H OCHOBHHE, CBA3SAHHEE ¢ YRJIAAKOI

Cﬁﬂ[]l!lEﬂ:"L H MOHOAHTHBIX ILJIHT,

NOArOTOBHTENBHLIE NPOLUECCHI

1. Ilaannposka BepxoBOTO OTKOCA IIOTHHE AAA YKJAAAKH MAHT Gyab-
Ao3epoM ¢ pyudolt aojeaxofl (wa 10—20 %) B TPYLHO ZOCTYNHBIX MECTaX.
2. JloGuiua HHEPTHEIX MaTepHanoB (1Aran) SKCKARATOPOM C NOrpPy3KoN

Ha ABTOTPAHCIOPT,
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3. llepeposka MHEPTHHX MATEPHANOR OT mecra J0OBUH HA ABTOTPAH-
CNOpTE [0 I'PABHECOPTHPOBOYHON YCTAHOBKH,

4. IlepepaGoTka MHEPTHHX MATCPHAJOB HA IPABHECOPTHPOBKAX W Ipa-
BHECMECHTEAC ¢ NOCAGAYIINEH NOrpYy3Kof C noMollkio HYHKEpa Ha aBTo-
TPAHCNOPT,

Tadauna 1
- Qonem
TN weae3o6eToNHBE T;;E:gf‘ H%ﬂ:“' &?:ﬁ; HBAGIOUHTIRE, I
NAKT mis, M2 |namT, wWr. M3 |MOHOJINT-
WOFo clopuoro
I 1 ! | | :
Monoawtuue (G00 ¢ GO0 5 209 { SMEIS 1385 1250 10009 -
Monoantrme (600 3 600 % 15) | M8 555 N | 007
Coopine (200 X 200320) 5880 1456 — | = | 1165
Coopuuie (20032003 12) 4480 1100 - = (3
Mm!ﬂﬂHTHHE, YAQHCHHWE 10 COCTak- I
ANCHHA OpoeKTa | s ' 2914 - =2 2532
Mroro:| 92228 — 1750 13016 163
i

B cayyae yRA4AKH PHALTPYIOMEro caosl rpaBnii OT rpanHecMecHTed
t, TR
ﬁ "%.[E':-:-T'a" pyanan
B Oa/ibH, NEPEBO3NAN HA ABTOTPAHCHOPTE 0 MECTa YKAAAKH, FAE KPaHoa
Gaabi CHAMAAH ¢ aRTOMOOHAR W rpaBuil HA Becy BHCHNAIN HAL MECTOM
VEAAAKH W paspaBuusaau. lMecoxk u rpaeuil, HeodxoaumMBle 418 H3TOTOB-
JdeHust GeTOHd OT rpPaBHEcOPTHPOBKH, NOCPEACTBOM GYHKEPOB TPY3IHAH Ha
ABTOTPAHCOOPT H NEPeBO3WAH K npueMHuM OvHrepam OGETOHHOrO 3aBOjA.

Ha pacecrosumn 3030 M o1 Geronnoro 3asoga Gea pacnoaoken Oac-
cefid ¢ BoLOI M cKAan uementa, Boay camorexom, ueMment mHekoM, rpa-
BHI H NECOK AEHTOUHLIM TPAHCNOPTEPOM 1OJABAIH B A03HPOBOMHYIO YCTa-
HOBKY GETOHHOrO 3aB0jla, YCTAHORJIEHHYIO HHIKE CKJAAJ0B XpaHenus marte-
piados. FoToBuil GeTon W3 GeTOHOMENIAAOK TPYSHAH B KY30EW CAMOCHA-
JOB HAH Gallbd ¥ MEPEBO3HAN K MECTY HMCnoAb3oBanus. Ha paccrosnun 200 »
0T GeTOHHOro 3aBOAA OHLA MOCTPOCH APMATYPHHIL ABOD ¢ HaBecaMM, NOA
KOTOPRIMH YCTAHABAHBAAH CTAHKH IS PE3KH H PHYTHH apMaTypw, notped-
HOM MpH YKJI34AKe MOHOJHTHHX H dopmoBke COOPHBIX ILIHT.

I:rfpu QUpefeaenHON  XapaKTePHCTHERE Dm-m MM,

OCHOBHBIE NMPOLECCHI

Yiaaaka MOHOAUTHHEX KeaezobeToHHMyx muaurt. Be-
TOH, NOrpYKeHHnil B Gajbl, AOCTARAAIH HA ABTOTPAHCHOPTEPE K MECTY
yeaaakn, Kpanosm GaliuH CHEMATH € ABTOMAIIHHBL, [EPEMENIAAH K MECTY
BRIFPY3KH # HA Becy cogepxumoe Ganefl sucuinaan. Onopomuennne Gaien
FPY3HAH KPAHOM HA ABTOMAWINHY.

B apumatypy, ycranopieHnylo Ha oOTkOCE AAH YKAAAKH MOHOJHTHEX
IIAT, J0NOJHHTCABHO BRAAAKEBAAN HE MENEE UETHPEX CTAABHHX CTepKuai
nepuoanueckoro npoduag, aumamerpoM 12 wan 18 MM, KOHUB KOTOPMX
BRIIVCKAJAN JBa BBEPX NO OTKOCY W JIBA B CTOPOHY AN COCAHHEHHS C
OVAYHIHMH pAASME MANT.

Hisknan TOpIOBaR rpaHb ILINTH YOHPAJach B VAOKEHHHI paHee psi
IJHT, 4 ecan QOPMHpOBaIW nepeuil paia, TO NP STOM  VCTaHABAHBAAN
EFPHHIIlIIITEﬂLII}"Eﬂ JOCKY.



Jlpyryo, npoTHBONOIOMXKNYIO, BEPXHION FPpaHb NJAHTHE YKPeIdan auc-
KON, Wamaylo nauty ciopaea # CAepa OrpaHHuYHBIIAN MCTANIHHCCKHM LLH-
oM. Bee GOKOBHE Tpadi MAHTH NPOKAAALBAAN TOJIEM, KOTOPHIA M OCTa-
BAACH B MWIBAX 1MOCAE BHICMKH GOKOBLX METANAHYECKHX HHTOB H JlepeBxH-
HOI BepxuHed orpanHunTe sHofl Aockd. Paccrosnne Mexay nantamu (wWos)
octarafan pasunim 1,5—3,0 M,

Beton, yaomennuil 8 Takyw dopuy, pacnpefendan BpyuHyw, YiaoT-
HAJAH FAVOHHHLIM H NAOCKOCTHEIM BaGpaTopamu W saraaxnpain.  Ocodo
TATe R0 obpaldaThpail yraw u GOKOBLE TPaHH 3anoanedbuix opu,
Jletom gepea 1,5 "aca nocAe YKJIAAKH IAHTH NOKPHIBAAN MOKPOR MEWIKO-
BHHOM, NOAMBaAN BOA0N HC pEme TPpex pas B AeHb B NPONOJHEEHHE OT
Tpex A0 asenaiunard gweft. Takoi vxon 3a GeToHOM o0ecneyuBan Halie-
HANEEe ero KAMCCTRO NIPH 3aTRCRACBAHHH, HO BhIGWBAJ SHAUHTEALHBIE 30-
TpaThl Tpyaa. TOT #e peayasTaT AOCTHTAACH, eciH uepes 1,5 vaca nocae
VEJAKH NOBERXHOCTL GeTOHA NOKPUTL BEUECTBAMNW, 00PA3YIOLULHMH ROXO-
HENPONRIACMYI0 NAcHKY, K TaKHM BenlecTRaM OTHOCATCH HCKOTOPWE AAKH,
KAMEHHOY FOALHKE JAerti, OuTymHnie suyaschu o np. Ecan yuwecrs eue
H MEHBLIYIO CTOMMOCTL JAKOB, AOCTYNHOCTh W IPOCTOTY B YNOTPEGJEHHH,
T0 nanbogee HONXOAANLHM ABA"eTCR JaK LITHHOAL®, npeicrTasasoulsi
cofoff gemennil OTXOL NPOHIBOACTRE CHHTETHHECKOrD KAYYYKA. Jlak npi-
FroAeH K noTpebaeHHio fe3 JonoaunTeasnofl obpadorTku. Ugnopanuoe jno-
KPETHE nOopepxuocTH OeToHa JaaxoMm ,ITHHOABR" C pacxogom 160—200 2
na 1 a* noawocrtsio obecneunpaer OOPA3OBAHHE BOAOHENPOHNILACMON
naenki. Henaoxue pesyanTaThl NOKA3LIBAET MOKPHITHE NOBEPXHOCTH PAacT-
BOpOM GHTYME2 W Kepocuua,

MaroTosaeune chopuux meaeaobeToHHwx naunT, be-
ToH rpy3uan B Gafgei (emk. 0,75), xKoTOpHE NPAKTHHECKH 3A00JHAJIHCH Ha
0,60 &%, nepeBoanAn K MECTy H3ITOTOBAEHHH H BRICHNAIH B (POPME, pa3-
JAOKEHHHEe HA crennaisHoM noanrone c HeronuposadHofl naomaakof. Ta-
KOil ¢nocol nponssoicTia npurojen aas nant pasvepom 0,232,0X0,15 u
H kpyusee. Berod, sarpymennstil nenocpeacTeenio B oOpMy, PasHOMEpHO
pacnpeneasgan n oGpadaTRRAAN TAK Me, KAK H OPH yKJaIKe MOHOJHTHLIX
nant. [lpu opuuposanusn nant pasmepom 1,031,0<X0,10 x u menee Ge-
TOH FPY3MAH B CAMOCBAJAM, NEPEBO3HAH HA MOAHTOH H BHRIDYXAaAH BO3-
MOKHO GAMKe OT 34roTopaeHHuX (opMm, KOTOPLIE 3JANOJAHAAN BpyUNYIO.
OfipaGoTka GeTOHA B NEPHOA 3ANOJAHEHNA HeGOALIIHK (POPM, KAK I PEKHM
yXx01a 3a OETOHOM nocae 3anoanedus QopM, TOT Xe, 4TO M NpPH YKIaAKe
MOHOJANTHEIX TJHT,

Urohm oceobojuth pabouee MeeTo AMd (JOPMOBRH CAeAVIOUEH NapTHH
MAKT, Bujepiannse a0 28 auell nanTe nepeHocHan Kpanom ¢ OETOHH-
poBanioil MIOMAAKN B CTOPOIY /A5 CKAAIUPOBAHNE AR TPYIHIH HA OR-
TOTPAHCHOPT B NEPCBOZUAR K MecTy yraaike. [LINTE H3 Ky3osd dBTOMO-
G KPANOM NOSABAIH HA NOANOTORJACHHKD OTKOC H MOATOMAAM OAHY K
apyroft no wrpalHuyM orBepoTiAM 1 netaaM B orsepernax. [leran coe-
AMNAAH Meaay cofoll ¢ NOMOWLLID ceper, MOACAKY H CBAPKY KOTOPBIX
NPoH3IBoAHAN na smecte yraanky, Llrpabnme oTRepoTid MANT 3an0aHAAH
BpyuHYw aca1bTOOETOHOM, NPHTOTORICHHEM 31ECh e, HAa OTKOCE,

O6man cxeMa pacnoJomeHus noacoGHulX npeinpuaTiil, y4acTBY DMKX
B HATOTOBJAEHHM H YKJAAJAKe BCEX RHJ0B INIHT, NPEACTABAESHH Ha PHCYHKE,

Hegocrarkom B 000pYA0BAHHK GETOHHOIO 28BOAA CJACAYET CYHTATH
OTCYTCTBHE OYUKEPOB, NPHHUMAIOIHUX TOTOBLEA GETOH OT OETOHOMEWAJOoK.
C MOMEHTA OTXO01a HFP}'?HEHHG}'I OeTOHOM MAWHHLE GETOHOMEMAAKA Bhl-
KJII04ANaCH, 4T0 MOKHO Obl10 Hademars npu naauuun Oyuxepa. Orcioda
HAITHIIHEeE BPEMA 3aTPAYHBAAOCHL 1A 2arpysky OeToHOM, a4 KpOMe Toro,
Gerounufl 2asoa padorTes HepaBHOMEpHO. ABTOMOOHAbL € MOTPYKEHHOR Ha
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wero Gaasefl, kKak # Ges GAAbH, HE MOr BCTATh N0 OGETOHOMEIMAAKY: la-
GAPHTHE KY30BA N0 BHICOTE GOALINE OCTABACHHOrO npoctrpanctea. Maieis
3ArPYHAAKCH, VIHPAACh 3aaHuM GopToM B noa GeroHomewaaxd. Ilostomy
ape 6ajabLl HeAb3s OO CTABHTE AN 3arpyakd na oauoft smawuue, Iloa-
XOANTE MR 3ATrpy3H NpaBeiM 1AM JCDLIM {':-::lme-t MAWMHL TAKKE HC
MOMAH, TIK KK 370 MCHIano Eﬂrp}’}HﬂThl“nl mMampne ot Gana crosmen
rropofl Geronomemankn. Asromawuuw 3MJ1-5  3HN-150 n 3HJ1-585
YXOAUAN ¢ oaHoll sarpysennof Gaaweli, sMemawmed 0.6 u' Getona se-
cos 1,3 m, 1. e. na 50% uesarpymxennue (¢ vaerom Beca cavoft Gagun).

Armpfngaye TERERNNE A Au2nmy

Cxesa pacnojsomenss noaicoduuy npeinpustid, yUacToviouHs
B HIrOTORACHHE FKJIMI{E Eﬁﬂptllﬂ: Il MOUOAHTHME ®HEAca0-
feTonnux MAKT:

J=fymkep, noxncoiill maraa Ba  TPoECHORTEAIYEY  ARNTYE Je=—=TRaHCIEOpTE D
noasmimed  maray or Gyneepa i TpeEiscOpTHiNGY ] 2 =FpanRecopmEpinonad
YCTAHOBEA ) -"—ﬁ}'IIH-E[:. IPHIHMAIGEHET Otk oF rpakuecaprijusi; 4 =0vnKep,
RPN ARMENE FRINI 0T TREEMccOpTEpOEich S=apuaTvpnidl  Aubp; §—orepu-
Tl caad roTomes panc il @3 Germe; T—OE8a0 METaAIR R BpMATSY RO
Auapn; &=poanran 09 hopuoakn RearsobeTomiue panT; F=Kelewran  Jnpors
(rvmuk): Jit=JFHTo i TpaNEIpTe, mieanindeaif necor; M=—acumeanEd Tia=
nOpTEp,  HnAredid pponied; J3=0yREep a8 oanmetierg  peciiny  Jd=0viniep
AaE rpannd: J4- papee LK IpPIHCRNE peeiay MaTepaaon; Ji=craan  nedenrag
{6 —Immen. IR0 e 03 ENEs1a b cMEtETENAY e Kaueil [T=>0pcoedn
¢ poxod; J¥—camechTeaEaE  kaMepd  Ootouadrs Sepolds) J¥—npoatopomeg o
Gaccefita m  exteonveskmynm  wasepy: 2M=Ocroaeel aamein; 20 =yaVynenan
riEnidinen AopoTa o FpasiEcspripoitn o GeTnddlone aaseia,

da OTCYTCTRHEM H8 MECTC CTPOMTCALCTBA NJOTHHB MOCTa ueped Au-
rpen Geton W cOOPHEIE NARTH NePeRo3ANCH ¢ NpPaBoro ua Jeswil Geper
AHrpeHa yepes MOCT, PACNOAOMEHHRE B 4 KM HHME NO TCUEHHIO PeKH,
Y10 YAJAMHAI0 nyTh Ha 8 xm. Bee HajOoXeHHHE HENOJAAKH YAOPOKIIN
POH3BOACTEO padoT,

AHAANS CMeET, cocTapACHHWX , CpenasrunpoBoax onKom”, it HMeBuxes
HA CTPOHTEJLCTHE OTHETHBIX MATEPHANOB NOKASKBACT, HUTO CTOMMOCTL
KPenjaesns cOopHnMi Heae3o0eTOHHBMH [MIHTAMH NPOSKTHLIM HHCTHTYTOM
OblAd BaBLILEHA 30 CMET NPHHATEIX BHICOKHX LEH HA CTPOHTEALHEE MaTe-
pHaAn (fec, meMeHT W Ap.) M HeAoyveTa MexaHusanmm padoT.

Ileppas nONMTKE VTOYHHTL CTOHMOCTE KpenacHmn cOopubiMi (AHTAMI
npousseaena H. I'. Kamenessm u B, Tl KypGanosem [1],

Hamut cocTapiensl KaaLky AN # CMETH Ha OCHOBAHHH X POHOMETDAMA
H l:]]l:rmyitf:'m paboT ¢ YHCTOM YPOEHA MEXANU3AIMH, AOCTHIHYTOrO CTPOH-
TeascteoMm B 1961 r. (TaGa. 2).

Croumocts | 4 cOopiore smeaesoGerona, onpeaeaennan H, I'. Ka-
menessiM M B. Il. KypOaHOoBLIM, 3HAUHTEABHO HHMEE CMETHOH, HCYHCACH-
Hoft ,CpesasrHnpoBoaXJOnNKoM®, 1o Buine onpeaencinofi namu. llocaen-
HEe HBHJOCH PE3YALTATOM OTPAXEHHBIX B OTYETAX CTPOHTEALCTBA 34
1958 r. GoaswuX TPaucNOPTHHEX PACXCI0B N NPON3BOACTBEHHHIX HENOAE-
JIOK B HAYAJALHOM NEpPHOC CTponTeIncTaa, OnpeaeacHias HAMH CTOHMOCTB
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1 #® menesoberona, pasnan 29 pyG. 44 wom., na 16 py6. 73 Kom. Huwe
selyucaennoil ,Cpesaarunpoeonxaonkom® u wa 7 pyd. HHKE HOAYUEHHOI
H. I'. Kasenerum n B. [1, KypGanossim.

B taGa. 2 orpamena croumocts 1 &% nant passmepon 2,0:2.0<0,2 a.

TaGanua 2

Cronsmocts 1 ' wenezoberona, pyG. — Kon.

no xanmuu | OPPEACAcHidR
JeaesoGerounue nanted N0 CMETE HHCTH-Ig, "k pon opap, [H3 OCHOBE Onhkl-

TVIA .E]’.E.:I!E[‘H- Td MEXAHHIAMHN
| B. Tl. Kyp- ’
NPoHOAXAONOK A8iiona .1?;3:;331;:?3 ';:.-{:1

Coopite ¢ rpasdilnem
30-cat  GHALTPY LM
CADCM 4G6=17 8 L] 20—44

Mongantie ¢ rpasii- !

s J0-c.ie GUALTPY LM
caocy 2496 e 24 —50

Cpoanas BeIOMOCTL CTOMMOCTH Pa3AHUHBIX  TLIHT, M3TOTOBJACHHWX
I YJA0MEHHHIX B BEPXOBOM OTKOCE WA0THHEL TioaGyryackoro BOLOXpaHH-
auma, npueeaena B taba. 3.

TatGanwna J
[ CTONMOCTE
| ar* waro- | CTOHMOCTD
- N T | tonJcHNKX | u? Kpenies
7 - Pamm:. lr:nun.r nw{r.f{i:iumnﬁ L3 yapwes i é-ﬂl:g::
I HMX MART |
pyh. — wo.
[ 6005600520, Jlenrounsit
| | ueanp 9354 4—50 | GM-150
Monoantnas { 200200320, Puastpyowni
| caof 30 cu 24—350 450 @
20052005220 Bes duasTpymo- | !
Wero cros =67 4=15 IR
2005200 20{ Puantpyoumit| 29-44 | 5-88 "I
cacH e
COopHa’ 1 20020010 To e 37-75 | 3-T8 | BT-200
10031003 10} Bez dumastpyo:| =75 | d—18 bM-150
| Eero caos | |
BLIBOLI

PaspaGotanuas, oCBOEHHAR 1 YTOYHEHHAR B NPAKTHKC CTPOHTE/ALCTED
TisGyryackoro BOAOX paHIANILE TEXHOJA0IHA NPOM3BOJACTEA padoT 10 Kpen-
JACHHIID BEPXOBOTO OTROCA NJ0THIIL EEDPIIHLIH H MOHOAHWTHLIMH KEae3o-
GETOHHBMH MANTAMH BHOJAHE NPHCMJAEMA 0 MOMKeT OblTh C yCnexom mpu-
MEHEHA HAa MPPUTAUHONHLIX CTPOHKAX. b

CTOMMOCTL YRKALAKH COOPHEIX H MOHOANTHHIX KEAC300CTOHHHMX IAHT
JABHCHT OT HaANYHA CTPONTEAbHBIX MEXAHM3MOB H aBTOTpaHCnopra, cre-
neun oGopyrosannd noAcobHuX NPeANPHATHA W KOOPAHHAIWHE HX paGoT.
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Heobxoauma naabHeiimas HayyHoO-HCCAe 0BaTeILCKaA pabora no yayu-
IEHHIO TEXHOJOrHH NPOH3BOACTBA paboT M yAEIIEBJCHHI0O HX CTOHMOCTH.
Heckoapko 00abWIAA CTOMMOCTL YKAALKH COOPHBIX MeNe300eTOHHLIX IJAUT
M0 CPABHEHHIO C MOHOJHTHHIMHM OOBACHAETCH CTOHMOCTBIO Onepamuii 10
nepesoske OeroHa oOT 0eTOHO3aBOJAA A0 NOJHIoHa, rje dopmyiores cbop-
HBIE MJHTBI, PACXOAAMH, CBA3AHHEIMH CO CKJIAJAHPOBAHHEM I'OTOBHX MeJae30-

- GETOHHBIX TJHT, @ TAKXKE pacXoJaMH N0 YCTPOHCTBY CAMOr0 MOJHIOHA.
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1. Kamenes H, I',, Kyp6anors b. [I. ,I'uaporexuuka H meanopaunn®, 1959, Ne 1,
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G. E. MHJABKHC, J1. . MOTHIBHHKOB, M. C. CAATORB

MCMAPEHME € NMOBEPXHOCTH YUKHU3WJICKOIO
BOAOXPAHW/INILA

PasgpaboTka METOJAOB pacuera W COCTABICHHE HOPM HCnapenus C pas-
Apunnx nopepxuoctell B ycaosuax Cpeawefl Asun aABAAETCA BEChbMA ak-
Tvaapnoil aajaueit, [as ee ocymecteienns oTaea ruapoaornn HuctutyTa
poauux npoGaem u ruaporexunkn AH ¥3CCP sanaanuposan cneuanbibie
HCCAEA0BAHNA 1O WHPOKOR nporpamMe.

B nactoduedl CTaThe KPATKO H3INOMKEHH HEKOTOpWE pe3yabTaTh no-
AeBuX paGoT, NPOBOAMMEIX HA NUKM3WICKOM BOJOXpaHHAMIIE B Mae —
oktaGpe 1961 r.

YV UKHAKJACKOE BOLOXpaHuAHIE pacnooxeno B 13 KM Ha cemepo-sa-
nag or ®.-a. cr. Tepues B 3aMeuyTOll N0AKOBOOOPa3HON KOTAOBHHE,
BEITAHYTON B CEBEPO-BOCTOMHOM Hanpapienun. B uenTpe KOTAOBHHE BO3-
BLIIAKTCA HeBHCOKHE Yuuanackue ropu. C omuoll u sanaanof CTOPOHL
KOTAOBHHA nepexkpuTa aamGamy, Hanoansercs BOJIOXPaHRJMILE BOAaMH
p. Cypxan uepes apuk 3aur i NOABOAMIHA KaHA..

[ToneBsle HCCAEA0BAHKA NPOBOAMAHCE HA ABYX IJ4BYUYUHX HCNAPHTE.Ib-
HHIX YCTAHOBKAX, HAXOAMUIMNCA B OTKPHTON uacTH BOLOXPaHHMILLA HA
paccrosnud 1 M 3,5 KM OT BOAOPACHPEACANTEALHOR Gamnp y I10MHOH
namOmE, 1 na Gepery, B 4004 or ypesa BOAW, HA BOAOHCHAPHTEALHOH
maowanke ana I, %xe:«:a PACIOAOKEHHA CTAHIHI NPHBEIEHE HA PHCYHKE.

[Tporpamsa waGaogendil npeaycMaTpHBaja HayueHHe TEMOepaTypHl,
BAAKHOCTH M CKOpOCTH Bertpa Ha pucote 0,5 w0 2,0 M Haa NOBEPXHOCTLIO
MOYBH W BOAM, A TAKIKE PaAHALMONHOIO PemnMa paiona CTaHuHu,

CKOpOCTL BETPA H3MEPAJH PYyYMHHM YaNICUHBIM AHEMOMETPOM, 4 TEM-
nepaTvpy H BJALKHOCTB BO3/YXA — ACNHPAUHOHHBIM NCHXPOMETPOM B Ny il
13 u 19 4acoB MECTHOro CPeAHEeCOAHEYHOrD BPEMEHM.

PACYHET HCIAPEHHY 10 THAPOMETEOPONOrHYECKHM JLAHHBIM

Boasmuuereo GopMya AAs pacueTa HCnapenHs OLIH Noayuyens Ha
OCHOBE MATEPHAJOB HAGAIOAEHNA HA PasAHYMHLIX BOAOEMEX H NPH NOMOLH
PasHEIX HCnapuTeacii, NOSTOMY NpPHMEHEHHe STHX (OpPMYya B YCIORHAX,
CVILECTBENHO OTINUHLX, BO3MOMUO JAHML NOCAe ASTANLHON NpoBEPKH
PacYeTHMX 3aBHCHMOCTeR Ha MECTHRIX MaTepHaaax.

IMepeas npopepka OLA OCYIIECTBACHA HA OCHOBE MATEPHAOB ruiapo-
VeTeopoAortdecknx nabawonennii B paflone KaTTakypranckoro sojA0Xpa-
wianua, Ona nokasaaa [3], 4TO MHOrOA€THHA HOPM3 B nepsoM nproau-
MEHHH MOMKET OBITh TPEACTABACHA CPeaHuM APHMETHIECKHM H3 NOJCHETH
no copuyaas B, K. laswaosa, B. /. 3aiikosa, B. B, MNoaskosa n Meepa —



Moankopa, OTi veTHipe GOPMYAR MH NPHMEHHIH AAR PacyeTa HCNAPEHHR
C NOBEPXHOCTH Y UKHAHACKOTrD BOAOXPAHHAHILA no reaposMereopoaord4ie-
CKHM JI3dHHEIM,

Cxema PacnonOKeHHA BPEMCHHWX HCNADHTEALHBIX CTanmuH
HA YUKMARICKOM BOZOXpAHNAHILIE:

T=nnmnn amsi PHEHANACKIA PACHPEATANTCAL; BT e DT T }'HNII‘JH.‘IEII‘I
pacnpeieainTedn; J—noaANGANOINA KaMad BOIONpONAINIL,

Hexoanwe mereosaements no 'MC  Tepmes® za 1936—1960 rr. or-
paxensl B Taba. 1,

Mpn ucnoabsopanu dopmyan B, 1. 3aitkopa seandnna cropocty
BeTpa Owmaa npusefena ¥ sncote 100 ca no aanucuMmocTH

2,562 \
Wi = W, (m)'

anece W, — ckopocte Betpa (M/cex) na sucote Z. Ilapamerp C dopuyau
JalikoBa NPHHAJAN paBHEIM 1.4,

B Taba. 2 nokagans BEAMMHME HCnapenus (MM) C NOBEPXHOCTH Yu-
KHAHACKOIO BOAOXPAHNANING, PACCYHTAHHBE N0 YEeThPEeM YKA3AHHHEIM BLlle
jopmyasam. Hauboapiee OTKAOHEHHE B MECAUHHX BEAHUHHAX HCIAPeHHA

5 )



‘(s cpeanem no 279%) waGaogaercs B Xoao0Aaunit nepuon roga. B renawil
NEPHOL, C anpeis N0 OKTAGPL, MECAYHLIC BEAHYHHE HCNAPEHHA OTAHYAI0TCR
Apyr ot apyra B cpejdem Ha 10%, cyMMapuas BeanuHHA HCNapexHs 3a

Tadanwua l

Jdedrunt Jeduupur |Cropocts
.“EE'H'LL B AQCTH BEEHGPBET:EH MEEHII BAAKHOCTH E.-l'."l'pﬂ-,
(BO32YX3, Mk P BOIAYXD, MM M CEX
: — .

| | 1,7 ' 2,0 Vil V4,4 2,5

I 2.8 2.8 vilL | 21,1 2,3
10 4.1 | 34 IX | 108 1,7 -

v §g0 | ®o | X 8.0 1,8

v 14,4 ‘ 9.6 Xl 4,3 1,9

Vi =208 2.4 Xl o 0 | 1.8

ron —mua 3%. Kak Buano, ¢ nopepxnocTH YuKH3WICKOTO BOLOXpPaHHAHIIA
B TeYeuHe roja MOMeT HCNapHTheH O0K0A0 1470 Mat BOJL; MAKCHMYM Hi-

TaGawuwa 2
) CyM-| Uvu-
G LR e m‘ v |v ‘w vnlvm IX| X xn[xn ma’ aa(ma 3a
s - resg |IV—X
B. K, Nanuaos 20| 46| 66| 100] 168] 221 254 290 48] 97 | 60 ‘ 34 | 145¢ | 1719
+0,125 Wya™* | | = i
6. Il. 3aiivosa 29| 48| 80| 120] 180 221| 265 225 132) 92 | 56 | 33 | 1481 | 1235
[E=02n¢ {1+ | | |
40,85 Wion) d™ ™ p— _ I
B. B, lNoasxona 37| 38 80| 119, 167| 208 235/ 207| 143(101 | 68 | 42 | 1465 | 118D
[E = 186 (14 |
0.2 W) a') - | | 3
Meepa—[loaskopa | 33| 56| 76| 115/ 174| 218 247 217| 150| 98 | 66 | 40 | 1492 | 1218
[E=R (154
+3W) d) |
Cpeanan muoroser-
HHS BENHYHHA HEC- i |
mapenns 33 52| 76 116| 172 217| 250/ 218| 1423| 97 | 62 | 37 | 1473 | 1213
| I

Galonaerca B wione. B renawit nepuoa roaa, ¢ anpess no okrabpe, Te-
paeTca Goaee 80% roaopoil HOPMBI,

PACHET MCIAPEHHSI O METOLY 3. A. BHKYJIHHOM u A, 1. BPACIABCKOIO

B patGote (1) npusenena dopmy.aa

E=0,13 n (e,— e35) {1-1-9,?‘2 Wag)

AA7 PACYETa HCMAPCHHA € NOBEPXHOCTH CYIECTBYIOWMY GOABIIHX H NPOEK-
THPYEMBIX BOJOXPAHHAHIL H M3J0MEHd METOAHKA MNPEIBHYHCIEHHA BCEX
METCOPONOTHYECKHX JIEMEHTOB, pxoasuux B dopsmyvay. Ha ochose stoil

METORHKH MBl DACCMHTANH BEAHYHHY HCHOAPEHHA C HOBEPXHOCTH YUKH3HJ-
‘CKOrD BOLOXPaHHAHII,
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Tak kak B nepuoa cOpoca BOAW MAOMIAAL BOAOXPAHHAHINA CHABHO
WEHACTCA, BCE BHIMHCACHHS NMPOBEACHH JLJf CAYMAEB ,MAKCHMAJALHOTO® M
+MHHHMAALHOTO® HANOJIHECHHA. Pe3yabTaTH pacyeToB npusetens » taba, 3.

Takum ob6pazoM, ¢ NOBEPXHOCTH
BOMIOXPAaHHIMINA B TEHEHHE roAd MOMKET
Henaputeen okoao 1450 wm Bogm. 3STa
peAnYKHa 0JH3KA K roJ0BOMY 3HAMEHHIO

Tabawua 3

Beanunnal Beanunna

A= mi=

Henapenns, noJdyuenHoMy suime. Mecau-  Mecau Fﬂjﬂﬂ- Mecau | S

HLle BeAHYHHB HCOADEHHA, pPacCYHTaN- A M
Hee no metoay A. Il. bBpacaaeckoro u

3. A. Bukyauuofi, 8 nepeofl noaosHHe | 21 Vil 243

rofla Messiie, a BOo BTOpolt Goaslle ”I= ﬂ I§ Hﬂ

AHAJAOTHYHEX BeAHuYHH Taba. 2, 1 &l vl a4

Vv 117 X1l 3

ONPEAENEHHE HMCNAPEHMS meTozom VI | B L=Xi 1 G4

HCIAPHTEJEN

Beauunny HCNapeHHs € MOBEPXHOCTH BOJLOXPAHHAHIE HAXOLHIH C
nosompio ucnaputeaeit FTH-3000, ycTanoBIEHHEX HA NAOTAX B OTKPHTOH

Tadawmua 4

| Mcnapenne (CysyMa 33 1exany), Mu

Geper pogoesm 1 Bogoey 2
Mecan, | Jexmaa: o719 S N ) I T A AT 5
qac, = yac. el wac.
v 3 48 | 58 106 | 80 | 42 72 | 30 | a10] 700
| i 47 (i) 107 J6 41 ?I? 34 28 67
Vi 2 36 57 03 31 42 73 32 37 69
| @ I5 | 62 | 107 33 | 45 78 38 | 40 78
Cymma 33 mecau | 128 | 179 307 100 | 128 28 109 | 105 214
l L 68 118 46 55 101 45 45 a0
Vil 2 53 66 119 34 5l 95 41 47 53
J 50 70 120 39 o4 o3 41 43 54
Cymma 3a mecau | 153 | 24 357 120 | 160 289 127 | 135 242
gl e |8|el 288
vt 2 37 a8 95 : . :
I 3 41 56 97 45 45 80 43 41 B
Cysua 33 mecau | 125 | 180 | 305 107 | 146 253 124 | 135 258
| 39 5 | 90 36 42 78 43 41 84
1% 2 38 | 352 9 | 2 | 39 68 | 35 | 31 | 66
3 3 35 it 26 23 49 d1 24 55
{:rumn aa aecan | 110 138 248 a1 104 195 ' 109 06 N5
X ] 28 33 61 25 27 52 33 W0 i3
|

L]

HACTH BOJOXPAHMIHILA HA PacCTOAHMH | H 3,0 KM OT BOAOPACTIPEEHTE k-
MOl Gawny v 10XHOM 1aMGL H HA BOAHOMCNIAPHTENLHOM NOWAAKe Ha Gepe-
ry, B 400 a ot ypesa soan. PeayabTatsl HaGawoAenuil no ucnaputesnM,
npoBOAMMEX B cTaHfapThuie cpokd (7 u 19 wacos), orpawenn B Taba. 4.
Tax kak wucnapurean I'T'H-3000 3aBeIAOT BEAHYHHY HCNApEHHA, B HX
TIOKA3AHUA BBEIeH PEAYKUMOHHHNA KO3(DOHUHEHT, paBHHA 0,75. Hepocta-
sompe aavune B tabanue GLH BOCCTAHOBACHHW MO CBA3IW MEKAY Hcnape-
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HHEM B NMEPBOM H BTOPOM NYHKTAX Ha Bojoxpanwannie (B taba, 4 mojoe-
M 1 B 2) u Henapennem Ha Gepery.

Ms 1a6a. 4 BHAHO, uTO AEKajHOE H MECATHOE HCnapenue wa Gepero-
BOR CTAHIIMH HeCKOAbKO 0oJblle TAKOBHX Ha Boaoeme. [laaee, rayGoxo-
BOJHAA 30HA BOAOXPAHHAKILA (BofoeM 2) B NeprOfA NONOBHHE I'OJA HCNAPAET
HECKOJABLKO MEHBIIE, @ B0 BTOPOHl—00bIIE, YEM 3014 C MEHBIIHMH TAYOHHAMM
(sonoesm 1), Oanako ecam CONOCTABHTL OTASABHO HOUHBE W JAHEBHEIE BEJH-
YHHL HCMADEeHH#, TO AerK0 YCTAHOBHTL, 4YTO BOJAOEM 2 HOYLIO HCMApAer
Goablle, a AHeM — MeHbimle Bojoema |. 3Aech CKA3HBAETCA HEKOTOpOE
PA3NHYHE B FTHAPOMETEOPONOrHYECKH X YCAOBHAX PACCMATPHBAGMBIX 30H BOAO-
xpanuauma, B pafione sosoema 2 BAAKHOCTL BO3AYXa, BETED W TeMnepa-
TYPd HECKOJALKO BHIIIE, MEM AHAAOTHYHBIE BEJAHYHHBL B PﬂﬂﬂHE BOOOCMA 1.
Ecan nocaenune apa daktopa yBeAHUHBAIOT HCMAPEHHE, TO NEPBH N0JKEH
ero yMeHblHTh, CoueTanpe 3THX (AKTOPOB H BH3HBaeT ceBoeobpasnoe
pacnpeieeHue UCnapeHus. .

CoraaciHo T1a6Ga. 4 3a qeTHpe JACTHHX Mecaud (HioHb — ceHTabGpsL) ¢
OBEPXHOCTH BOAOXPAHUANLLA HCTIApAETCH B cpeaneM 952 mm BoAw', MTO
na 8,4—13,0 % aslme pPacCYHTAHHBIX BEJH'MHH. Ecau npuuars, 4To 37107
MPOUEHT COXPAHAETCH B TEYEHWE roja, H HCXOAHTHE H3 rOAOBOH CYMMH
Henapexnda, noayuessoil no dopmyaam (rada. 2) u merony 3. A. Buky-
aunoft w A, Il. Bpacaasckoro (Taba. 3), T0 rollopas BeAWYHHA HCIEAPEHHA
MO MCHAPUTENI0 OKAsKiBaeTCH paBHolt 1693 Ma p neppom caywae n 1581—so
BTOPOM.

Ilas onpeaesedns roaopoil CyMMu HcnapeHHsa mMoxHo Ouiao Oel BOC-
MOAL3OBATLCA pacnpejeseHHeM Henapenns no Mecanam no cxeme B. J1. 3ai-
kosa |2]. Onanaxko Y4kHSHACKOE BOADXPAHUAHINE HE OXBAYCHO palOHHpO-
pannem B. [l 3aiikopa.

Taxum oGpasoM, ecan OPHEHTHPOBATHCA HA YKA3aHHBIE BEILIE BEIHUHHLI,
TO C NOBEPXHOCTH YuKHIHACKOTD Hﬂ.ﬂ,ﬂ!{pEHH.’IHIILH 33 ron HEIIHPHE‘TEH
npuMepno 1600 uax soaw,

JAUTEPATYPA

. Bpacaamckmit A, I u Buxkyaune 3. A. Hopumm Hcmapeuns ¢ nOBepRuOCTH
pofoxpanuanma, J1., Puaposereonasar, 1954
Jajivor b Henapenne ¢ DOBEPXHOCTH 0 1jm:a:t il MAAWX BOAOXPAHMAMLL HA
-:eppurnguu CCCP, Tpyawu I'TH, sun, 21 (75), JI., 1545, 1
 Muabxue B. E, Morunasuuxkonr Ji. M., Caaros M. C. .Has AH ¥aCUP*,
cep. TexH. mayk, 1960, Me 6.
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el

! [pHBoanTcs CPEAHAA BEAHYHHA H3 NOKAZAHHA NPHOOPOB B NOAOMEHHH .BOJLOEM 1=
(965 mm) n  mopoenm 2° (939 w).
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