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A.M.Myxamenos, IOKT.TEXH.HayH
(CAHWWPY um.B.J.Eypmnua)

WCTOPUA PASEBMTMA M COBPEMEMHOE COCTOAHME
ACCIENOBAHMA 10 PYGNOBOH THIPOTEXHVKE B
CPEIHEA A3MM

( K 80-netro co neA poxneHEd C.T.AnTyHHRa )

Crenan TETOoBMY AnTysmMA (I904-I959 rr.) BHec 3REYATENBHH

BHJI&N B DE3BMTHE TEODHM M ODAKTHKM DyCAOBOM IMIpPOTEXHMEH
B Cperfel AZEM NO NOArOTOBKE HAEYYHHX M HMHXeHeDHHX Kampos B J3-
OeKHCcTaHe.

Ero zmaseHHu#t 0yTE OWA TECHO CBA38H C NPOM3IBDACTEOM, C Je-
ATEABHOCTHD NPOEKTHHX, JKCMAYAaTalMOHHHX H BONOX03AN#CTBEHHHX OD—
rapmsaimil. Hayyewe Tpyne C.T.ANTYHHHA CHOYXMIM M CAYXAT MeTONN-
YECKEME 00COCHAMM N0 NDOEKTHPOBSHHD Cepero3auMTHHX M pycouopery-
JABPOBOYHHX COODYXeHHi#l, & Tarkxe NDH KOMIOHOBKE BOJO3a00DHHX IHi-
pOy3J0B HE pEK&X.

Crenan TmToBNY AnTyHEH pomunca B I904 r. B cembe KpecThA-
HEHa B mepesfe AntyHEAo, lleaTamuAckoff momocTH, Camapckoil rydep-
AEE. Oronuue padoum@ jaxyaeTer B r.Camspe (mume Kylidumes),
C.T.AnTyEuH B 1927 noorynma B MOCKOBCKE# MHOTHTYT MAXEHEDOB
ponAoro xoaafcrea. [locae oxor<9asmA ®AcTETYTa B 1931 r. Crenan
THTOBEY FaK OTAMYHHK y4Yedw OHA OcTaBMeH IIA NOMCOTOBRE K Hayd-
RoR padore B acorpaAType npm BHHMuMe. YweOy B acnupanType Cre-
naH TETOBRY yMeJa0 cOYeTAan ¢ NpPOM3BOACTBEHHOft NeATENBHOCTHO: D&-
Goran npopadoMm Ha crpoxTenbcTRe I'maeasponcxoit I'OC.

B 1933 r. C.T.ANTYHHH 3auMTH] KaHIMAATCKYD AECCEDPTAIMD HA
TeMy "CrpyeHanpapaAngie NaMOH MOCTOBHX nepexompr". C 1934 no
1942 roxm oH padoran B CpelHes3paTCKOM HAYYHO-HCCAENDBATENbCKOM
BHCTHTYTE MDPAralMM CTADUMM HEYYHHM COTPYIHKKOM, PYKOBOZMTesIeM
Cpy0nOH peryJMpoBAHHA pDeK B 3&MECTHMTEJeM 3apelynuerc CHADOTEeXHE-
jecxolf nadopatopeeid. B CAHHMPM C.T.AnTymmAuM dum OpoBeleHH
FpyOHHE HCCAEJIOBAHEA N0 pexEMy IOHHHX HGHOCOB M GOpbOEe C HEMK
METOLOM NOonepedHOM WAPKYMAUME, A Tagxe 00 Jopede ¢ pa3pyuATesb-
HEM IeilcTBEEM NABOINKOB.

K DepBuM CRCTEMaTMYECKEM B KOMIJEKCHHM MCOCHAENOBEHEAM NO
IepopMaLre pycla OTHOCATCA padoTH, HE4YaTHe, MDHMEpHO, B CEepelH-—
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He 30-x romoe. B aro Bpemi rpynna y9eHHX BO IJaBe ¢ npojecco-
pov M.B.[oranosum - yueTesem ¥ HacresAmroM C.T,ANTyHHHES - OpE-
CTYOMAS K WHPOKOMY H3YYeHHD ABJNEHWA Nonepevynofl NMHMDRYAAIMA Kak
METOLE pery/MpOBaHMA BOINHOI'O NOTOKS E K paspadoTke pamMOHANB=
HHX TEOOB ¥ DA3MEpOB Oepero3aMTHHX H DeryJIEpPOBOYHHX COOpyXe-
HHl 1A pPeK ¢ JNEeCRONOIBMEHHM DPyCAOM. AKTHMBAOE y98CTHE B STHX
pa3pedorrax npuxamen C.T.ANTYREH.

B npopefleEn na00paTOpHHEe B NPOA3BONCTRBEHHHE HOCGHENOBa-
HEA Jepero3ampTHEX COOpDyXeHEft, B TOM YNCIE HIJYAMHChH IGByTHE
ceryarue sawmre;m C,.T.ANTYRRHS, CKBO3HHE H CIUIONMHHE KOHOTDYR-
IUAN, CTpyeHanpapnAnmre n@TH M.B.[oTanopa B apyrue; paspadoTaHa
METOIEKA WX DECYETa ¥ NpOEeKTEPOBBHEA.

B 1937-1941 rr. npoBOIANECEH I'DafIMO3HHe padoTH OO0 OGopwde
c nefirmmeM, yrpoxapumm ropony Typreyxae ( KHACCP ), pacnonoxesso-
My Ha Opasom depery AMynspbm, & Takme JeperosauMTHHe pedoTH Ha
perax Cupnaped, CypxaHnapesi B Kapamapsi.

OdoCmeRAEeM OOMyYEHHHX MATEDHAJOBR ABMJECH NBE MOHOID&lHE
C.T.AnTyEmAa: "3auETa deperop oT passups” (I939 r.) ¥ "Buopasm-
TenbHHEe, 3AUMTHHE DPery/MpOBOTHHE COOpYyXeHHA Ha pexax" (1947 r.).
B padorax npmBejieHH MIAHOBA&A KOMINOHOBKE GEpero3amETHHX ¥ pyC-
JOpEryARpOBOYHEX coOpy=esmit,

OnueM B3 OCHOBHHX BONDOCOR OpDH ODOSKTHPOBAHEE JeperozaupT-
HHX COOpyZXeHHfl ABAAEeTCA oNpefexeHue IAYOHHH MECTHOrO pasMuBA.
MocnenopaHRAMM BOEDBHE OWNO yCTAHOBJEHO, 9T0 I'AVOHHY MECTHOr'O
pa3uupa y OeperosamuTHHX COOpyEeHH#l MOXHC odpellemTE N0 $OpMY-
Je

Hp=CH, , (1)

rie Ho - raydusa pomu no pasmuBa;

C - roajfmmeRT pasMuBAa.

Ilna onpenenenss 3nedenwyl C cocrapmens TAOMMLE, YYATHRAD-
mEe JMHY WOOpH, 3ANOXEeHMe HaNOpHOro OTKOCcE, yroJ aTak® [N0TO0-
KOM M ID.

B 1939-1940 rr. C.T.ANTYHHR NDUHAMAN SKTHBHOE Y4YacTHe B
orpoutenscTee Boasmoro deprancsoro u TamKkeATOHOr0 KaHANOB.

C 1944 r. Crenar Trroswy padoraeT B HRCTHTYTE SHEPreTHKH .,
AxanenMmy Hayk YalexucTaHs CTHUMM HAEYYHHM COTDYIHHMKOM, & 38TeM
PYROBOIATENEM IHIDPOTEXHHYECKOr0 cexTopa. [locne peopraHmsalln
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STOrO MECTHTYTa B MHCTETYT coopyxesmit, a saTem B MHCTETYT BOj-
HEX npolnem B rupporexsuks Crenad THTOBHY X0 NOCHeXHMX XHeft
ceoefl xuspE (nexadps I959 r.) pyxosOXMT B HeM nadoparopmefi pe-
IyJMpOBAHWA pycexn peH.

[Hocnenyomas neaTeabHocTs C.T.AATYHEHS 00 ESYYEHMD DYOJIOBHX
npoueccop M paspadoTKe METONOB HX NPOrHOSKPOBAHMA, & Takxe 0O
pacdeTy sNeMEHTORE DyceX peK OTHOCKTCH K MOCJNEeBOSHHOMY DepEOIY.

B I947 r. ewmy OpHCBOEHO NOYeTHOe 3BaHEe "3acay=eHHEHl MppRIraTop
¥acce". |

B I948 r. C.T.AATyHEH 38WETHA NOKTOPCKYD IMCCEpTaIND ¥ B
1949 r. emy npuceoeHO ydeHoe 3paHMe npodeccopa.

H3y4yand nonepevyHyD LMPKYJAALIMD B M3OrHyTHX pycnax, C.T.Anty-
HER HA OCHOBE HATYDHHX B MONeJBHHX MccaefopaHE# npemnoxin gop-
MyJH A7 DOCTpOEHHA ycroituMBof M3JyuyMHH (MeaHmpu) M onpenene-
HHA cpelHel M MarRcHMAaNBHOR CAyOMHH Ha KDHBOH.

PaspuBsana upen Jx.laces ¥ B.I.Iaymeops, OyreMm 0OGpadOTHE
ASHHEX PMIDPOMETDUYECKHX CTBOPOB OH OOJYYRI IBE @piw.uu And on-
peleieAnd NEPHHH ¥ CTOMYEBOrO pycua:

B-A Bar (2)

B™= KH B (3)

rie  (p - pacuerssll pycnofopmmpyoumit pacxox (pacxon ns-
.borra ¢ 3-I0 :off odecneYeHHOCTED);
o = yRJIOH pycaa;
H - cpemaas rayomee pyonea,
3navenna napametrpor A, K ®m m , nonydensme C.T.AATYRHBHM,
OCPeIHEHH INA I'ODHHX, MpeAropHHX M DABHMHHEX YYECTHOER HEXHEro
TeYeHNA per (corznacHo NpejioeHHO) MM THIDOTEeXHWYECKOR KAACCH-
fUEBIME YYaCTKOBR DEK)..
dopMym C.T.ANTyHNHE ABWMECH BAXHHM BEJENOM B D83BHTHe Te-
QPEM yCTONYMBOCTE pevyHuX pycen. llnpmeaa dopwmupypmerocd pyons of-
pPelexAeTca DACXONOM BOTH, HO He JOJEHE NPEeBHWATE YOTaHABMUB&E-
Myo cdopmymot (I); B OpOTMBHOM Cily4Yae NOTOK pasjeideTcA HA pyKa-
Ba.
JrA0H, oOecnevupanuMil npoTeraHMe 3ANAHHOIO pacXolns BOJH
OpPH 3808HHHX JCAOBEAX NepeMeuneHUs HAHOCOB O6e3 pa3jesieHMA HA pPy-
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Kapa,Ha3BaH 4BTOPOM yKJOHOM ycTolidMpBOoro nporexanusa. Kax norasn-—
BADT noay4eHHwe M fOpuysH, OH yMeHbMEETCA C YBeJMYEHHEM pacXo-
L& BOLH M yBe/MYHMBAETCA ¢ NOBHUEHMEM CHODOCTH TeYeHHMA WiIH Har-
PY3KH NOTOKa HaHOcasM. MeaHIpHpOBaHEEe, YMEHBIAA YKJOH [0 CTpExX-
HO perMd, NpuOJMEzeT ero K yEAOHY ycTOoi4MBOrO nporexsHMs. Hamdo-
Jdee OJM30K K 9TOMy YKAOH @necoBHX YYa8CTKOB, 4YeM OOnAcHAETCHA
Sonbmad ycTofMMBOCTH pycCJa OMECCOB N0 CPABHEHMD C NEDeKaTaMd.

TakeMm oOpaz0oM, Teopds (OpDMEpDOBSHEA pYyCea peK, BHBENeHHaA
C.T.ANTYHMHHM COBMECTHO C ero copaTHEkoM M.A,BysyHoBuM, O0BAc-
HAeT o0pa3oBaHMe MHOrOPYKABHHX B MEeaHIDHYEeCKMX pyCex.

Bonpocanm® MccneloRaBREl TOrO NepHola CHJM - SKCIJIY &TalMA
DY CAOEHX j’ﬂﬂﬂﬂﬂﬂx. PyCAOBHE OpOLEecCH H myro-jJeldHoll pexnM.

B IS47 r. Havana ceon padorTy 8KcOenMuMs WHCTHTYTa 9Hepre-
THKE AH Y3CCP Ha QapxaflcKoMm IRIpoyane ¥ pmaree Ha KaliparxyMmoroM
BOJOXpaHWIMme, PAe B TedeHme nocjaenyoumx 10 meT nom pyROBOZOT-
poM C.T.ANTyHMHS M3yYaJMCh BONDPOCH 3&MNEHMA BONOXDESHRDAN, MECT-
HHff pasmuB 3a mroTHHOM, odumil paIMEB pycas Ha COABEOM NpoTAXe-
HAE ® 3EMHMI pexEM Ha IMIpOyaJe.

[IposeneHy RATYpPHHE HCCAENOBAHEA ¢ LeNbD M3y4eHma nepefop-
MHDOBEHHS DyceJ BepXHero H HExHero Osedos Mepmomaiickoli OIOTHEHM
Ha p.3apajmen, lasanxkeHTcKoro rEapoysna Ha p.'impumk, Kamowppa-
BETCKOro M Kyilrausspckoro Meupoyasop Ha p.Kapamapba (I945-1947
I'Te)s

OcHosHOf oCoOmapmei! padoToff TOro BpeMeHN OHia MOHOIDagEA
"PeryaupopaHre pycex pex npu somo3adope" (M., Ceabxosrus,l980),
HanmcaHHaA HE OCHOBE METEDMANOB HCOAENOBAHEE OpeINIymHX JeT.

B Hejl B3jarapTcd HOBHE OPERIMON KOMNOHOBKE BOJD3&00DHHX COOpY-
ZeHHEf LNA MppDEIaIMH M I'EIPDOSHepreTHKH; AHANKIEDYDTOA OCHIHHE
JUIA Kamuoro ys3jia ABRNEHHA - 38HeceHHe BepXHero Onede HaHOCaMH,
pa3mued (nepeuit nepwolm padoTw) B HExHeM Obede, CAYXIAHHe pyoJsa
¥ HejeHEe ero Ha pyKapa, OOMMHE HaM0 H IpyrHEX coOpy=eHMlt, 3aHe-—
CceHMe COJOBHHX YYacTHOB OTBOLANMX K&HANOR HEHOCAME HJM, Haolo-
poT, HX pasMiB, OTJOKEHHEe B NocNelyDmEe NepHONH HABHOCOE B HEX-
Hes Obede M nomsem IHA HAHOCHHMM OTJIOXEHMAMH.

X 3a pa3paGoTKy ¥ BHempeHWE B CTDOMTENECTBE HOBHX NDEANMOOB
pergmpanﬁn pycen npE Bomo3adope E.T.mgﬂnﬂ Oria E;&nmuu
B I952 r. a3panmd naypeara locymapcTacHeoll npexsm CCCP.
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B monorpafmm ycTeHOBJeH pAN DonoxeHuf, OpelcTaRAADMEX Ha-
"yuHH# ¥ NPOM3BONCTBeHHHM MHTEpec. DTH NOJOREHNS BRIDYADT:

— PHIPOTEXHEYECKYN HKIacCHpEKalMD peK ¢ pasfeseHMeM MX, NpH-
MEHHTEJbHO K ycnoBmAM CpenHelt Asuy, Ha 9YéTHpe OCHOBHHX THNO&
(ropuue, npeiropHHe, DEBHMHHHE ¥ HEXHer0Q TeYeHEA peK);

— PacHYeTHHE S&BHCHMOCTH MEXIy aJeMeHTaMm: ycrofumeoro pyoc-
Jla, KOTODHE MCAONB3YDTCA NDPH HASHAYEHHE WMDHHH NONBONAWErO M
OTBOJIAMErO pycen Opu BOJosadope M OpH MOJeJWpOBEHKM HX B Jado-
paTopRu;

- S8RMCEMOCTH 0O OnpeleleHHD mara MesHIpH K OpeleJbHHX pa-
JUYCOB KDMBM3HH OT IMDHHH DeRH, & TaKEe MexNy cpenHell H MakKcu-
MANBHON CJYyOHHOR B MSOLHYTHX JI8CTKEX;

= KOJHYEeCTBEHHHe S&BMCHMOCTH 1A OLEHKE M OpOrsosa Opounec-—
COB ¢OpMApOBAHMA DyGNa B BepXHeM M HuEHeM JbedaxX NONOOpHHY. COO-
pyxesmit ;

— ODPHALMON KOMOOHOBKM H METOIH TeXsMdecHOoll SKCILIy&TALEE oy-
WeCTBYDIMX B BHOBh NDOEKTHDYEMHX BONO3&CODHHX M BHOPABETENBHHX
CcOOpYyXeHHH.

B pexoMeRmaumMAX OpE KOMOOHOBKE BONO38COPHHX Y3JO0B M HasHa—
YeHHH BHODABHTENBHHX Da0OT JapnTcAd OCHOBH M ODHMHIMOH [DHMEHeHHA
CTpYEHANDABNADIMX Namd, y4eT H HCOOJB3OBaHHEe NooepedAHX (LEpKY-
JAAIMOHENX) TeweRM#t ¢ OpraHMsauMelf uX nyTem usruda NOTOKa [DH
OOMOUM CTDYSHaOpABNADUKEX INamé HEJ¥ CHCTeMH NNOp, HCMOJL3IOBaHMA
OPHALMAS I'ODH3CHTANRHOIO PACCHOSHEA NOTOKS-MEepeXBaTs B OTBOIA
OPEOOHHHX CJACEB JNOHHHMH CODOCHHME OTBEDCTHAME. \

BoamoxHOCTE HCOOJB30BEHHA DEKOMEHIYyeMHX ODMEMOBR ¢ NpHMEeHe-
HAeM JHCILYaTalMOHHHX MeponpMATHE yrRasuLpaeT Ha pa3Hoofpa3ne TH-
NOB BONO3800DHHX Y3J0B, DELMOHAJABHHX IUIA TexX HAM HHHX MECTHHX
ycnoenrfl,

K uncay odoCmeHw)i pesyAbRTATOB HCCJeNOBaHEft M ODHTA Tarxe
OTHOCHTCA p&a3padoTHa& NpelVIOEeHHME NO 3aUMTHHM COODYXEHMAM H& pe=-
kax (Antyswn C.T., BysynoB M.A. - "3auuTHHe coOpyxeHMs He pe-
kax", M., Cenpxo3rus,I953). OceemanTcA PONDOCH DEXMMA DEK M
NpM9vHN BX CJAYENGHMA, ONPELNarsdTCA METOIM DacyeTa pycena pex H
OeperoyxpenuTeibHEX COOpyXeHEfl, NawTcA KOHCTDYKINE 3alTHHX CO-
OpyxeHMil ¥ nNpemnnarapTcd MEpPONPHATHA NO GopeGe ¢ HaBOJHEHWMAMH
(B wacrsocTs, Ha p.Awmynappe). PexoMeHLyemue METONH pacyeTs Dy-
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CeJ ¥ BHODSBHTENBAHX COOPYyXEHH] BANIN NPaEKTEYECKOEe NpEMEeHeHHe
OpE peryiEpOPAHNM DeKk NIfd EPPECAUEE ¥ IEEPOSHEDPreTHER B Da3mHY-
HuX pafloHax Hamelf oTpaHu.

B nocnenyomef padore Tex xe ABTOPOR N0 HCCASNOBAHED BOODO-—
COB QOPMHDOBAHMA B D&ACYETA DyCea per y BOLOS&0ODHHX Y3M0B METON
pacueTa pyocea OOAYYRA panbHefimee pasEnTEe., C ero HOMOMBN MOXHO
OPOHSBOIETE: oOpeleseHEe 3NEMEHTOB yOTOMYEBHX pycea B OHTOBHX
JCAOBRAX Ha [Jecax, 3JNeMeHTOB pycla ¥ BHNDABETENBHMX 0O0OpyReHEH
B Opedax DAOTHHH ¢ yYeToM 3aHeceHEs er0 E pa3MiBa; pacYeT saHe-
CEeHEA Dyoaa B BepXHeM Obede BOLOSACODHOrO y3Ja OO DepEOmaM ¢oOp-
MADOBAHEA, DASMHBA Dyole M CHMEeHEA TODESOHTA BOIM P HEEHeM
ovede ONOTHEM OpM cOpoce DOTOKE, HE HAUDYXEHHOrO NOHEMME HEHO-
CaMil, & TaKxe 3aHeceHMA pycna B HExHem Opede nuOTHAM OpE cdpo-
Ccé OOTOKA, NeperpyxeHHOro NOHHMMM HaHocewmu (npE CoabmoM nponeH-
Te BOJO3a00pa); ONpeleleHEe CpPOKa CAYKOH BOXO3800OpHOrO yaxa —
3afeceHEe ero NOHHHME HAHOCAME.

Inn odecnevenmsa HOpmansHO# padorH BOJO3a0OpDEOM OIOTHEH He—
0OXOIEMO DeryJHpOBATE DyCJHO B BepxseM Obede, oyxaTh ero Io yo-
TOHYHBOR UMpEHN, KOTOpasd MOEeT ONTE ompenenena 0o dopwmynad (2)
® (3) C.T.AnrrynmAa. Cyxensoe 38peryiEpOBAHHOEe DYOA0 HeodX(ImEMO
Tagxe P HemAeM Obefe InA HaRCOMBmEre yNANTEREA OT y3Ja HEHOCOB,
odpasypmEXcA B Opouecce saseceHEs Oheda.

C.T.AnTyHEH BOepBHE NPENNOXKEN MeTOX NPOrHOSA Npomecca me-
pedopsmpopanuda OsedoB, KOoTOpHH MoloaBp3OBamcAd ODH COCTABAGHER
OpOEeRTOR rENpPOYy3A0B. Lud OpedENEReHHHX DACYeTOR Npomecca nepe-
¢opMupOBAHEA pyceX OH jan caeaynmume opaym :

{ -Xr ‘& } - (4}

yp"Kp ;iqn » (5)
Sy= Ky Jep ) (6)

rie A - mmeEe KprBoff momnmope B BepxHem Obede; H - mommop Ra
rRIpoy3ne; Jwp- CPENHEN YRAOH OHTOBOI'O pyoia Ha y98cTKe TEApO-
y3Ja; Jp H 8{, - JKIOHH B CTBODE pimﬁapuu opE odmeM pa3MHBE X 38—
necenmr Hmxsero osepa; K;, Kpm K, - onurame rosddmmentu.

B Ragaxe 50-x romop C.T.Antyrwe ® M.A,Ey3syHOBR npennoxmam
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doJiee TOYHYD METONHMEY OPOrHOSHMX DACYETOE 00 ONpeleNeHHD OTMe-

TOK ypoBHefl ¥ QmHa N0 JUMHe YYacTKOB 3aHeceHMd ¥ pasMmuBa, B oc-

HOBy oTofl METOIMKH NOJIOXEHO NpeNNoJOXeHNe, 4TO B OpoLecce nepe-
dopueposanMs B Opedax dopmpyercA ycroftumeoe pycao meprHOfM, “on-
penensemoll fopuysoft (2), npE cpexsem pacxoze noxosomba (mia

HEXHero Osefa - 3a BHYETOM BONO3800pa) H YKAOHOM, OODENesdeMuM

YCAOBEAME TPAH3HMTA HAHOCOB,

Kpome TOro, &pTOpaM# BBENEHO NONyWeHWe, YTO KPEBAA NOMNO-
P& Ha y9acTKe 3gHECEeHHWA, & TaAKEe cNAlla HA y9acTKe DE3MHBA MOIYT
OHTP OOMCAHH Napadonol. 9TO MO3BOJAET ONpPENeNHTH LIMHY NOLNODE
MM coana Ope H3BECTHHX OONOOpe EJAM CHUXEHME YDOBHA B YRJIOHE
BOIHOR NOPEpPXHOCTH HA HAY&JBEHOM M KOHEYHOM OTBODAX. JTH YHJIOHH
BHIMCIADTCA, K&K YHJIOHH YCOTOWYEBOrO NpPOTEKAHEA ODE CpejHeM pac-
Xoje OOMOBONBA, MCXOIA H3 YONOEBE{ IBHEZEHRA HAHOCOB. [0 BHYHC-
JIEAHEM YKIQHAM 1A DACYETHHX CTBODOB MOEHO oOpele)MThE IAyOoHRY M
MEpRAY ycTORYEEBOrO pycna, & TaKEe I'OXOBOf CTOK HAHOCOB.

CroxE0CTE I'HAPEBIMYECKEX B DyCHOBHX NpPOLECCOB B PEeRax,BO3-—
HERaGDUEX NoJ BO2fleficTBHMEM IEIPDOTeXHEYeCKHX cOOpDyxeREfl, OpHBexa
R TOMy, S9TO B ODAKTHKE NPOEKTHPOBSHMA BONO3&SCODHHX YSJOB COOpY-
EeHER B peryJEpOBaHMA pycea HeoOXONEMO, K&K Npasmio, NpoBeleHHe
Aa0Op&ETOPHHX HCCJAeIDBEHH# HS MOIENE COODYXEHHA ¢ NpHJeCSDOEM K
HeMy Y48CTKOM DYyCH& DeRH,

Ecom Taxoe MOEENMDOBEHME LIA yCOAOBE# NPOEKTHEDYEMHX COODy-
XeHME He rODHHX M MpeiropHHX yJacTKaX peK BO3MOEHO Ge3 MoKame—
HHA ONSHOBHX ¥ BHCOTHHX MscwTal0B, [Ie DyCJO CIOXEHO M3 KDYOHHX
FAAeYHEKOBHX MATEDPH&AN0OB, TO MONENFDORAHME IHIDOTEXHHYECHHX COO-
PYXeHHR ¥ Dycna DeKE HA DABHHHHHX YYACTEAX C MEIKONECYAHHME Ho-
HOCEME OK&3AI0OCE FODA3N0O CIOXHEe.

B aTOM OTHOWEHMH OR&S&Nnachk NJONOTBODHOR paapadoranHas C.T.
ANTYHMHEM cOBMECTHO ¢ M.A.OpmoBuM METOIMKE MCRAXEHHOr'O MOJEJH-
pOBaHEA C y4eTOM BHWeNpreeneHAOM mopjomMerpHuyeckol 3&BHOHMMOCTHE
(3). [pn oroM BechkMa cymecTBeHeH BOODPOC O BHOODE KDYNHOGTH MO-
JeJbHHX HAHOCOB, KOTOpHE NOJXHH 0GJANATH NONBMEHOCTED, NOKOG-
HOlf Hatype. YoTaHOBRNEHO, 4YTO JBHXEERe NOHHHX HEHOCOB HEYMRAeT-

oA Opu &
L5l =fom2s @)
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rne O - ymenwnuill sec Hanocop, paBHuil % .
d - cpensmil IuameTp SacTHL HEHOCOE;
H,J -— rayOHHa ¥ YKIOH NOTOKA.

Ooxaserens f = 25 oTBedaeT OCHYHOMY OpENCTABIEHHD O CY-
MeCTEOBAHMM HEKOTOPOR HeuansHOfl cwm wnegenna Jp (BuYMcaeHHOR
no cpensemy rosdfmumerTy Tpeama 0,04), npm xoropof mOHHHEe RaHO-
CH NDHXOIAT B ILBHEEHHE.

Taxum odpasoM, oCecnevEBRas IUIA HATYDH M MONENH YHCJD f =
pleant , MORHO DEpeXOIMTH HA MONEeNM, COe B K&YecTBe HaHOCOR Ge-
PYTCA JerxononpMXHHEe MATEDHAUH, 3aMeHADIMEe HATYDHHR DecoK.

B cBA3R co cxkazaHxuM, B CAHMMPY Onym npopefileHH Gonsmme MO-
llelbAHe MCCAEOBAHMA DYCNOBHX MPOLUECCOB B OHTOBHX YCJAOBHAX H
OpH KOMIOHOBKE PEIDOTEXHMYECKMX M GeperolamMTHHX CoOpy=eHEl Ha
perax Cupnapbe B AMyLapbe, I'lle B Ke4ecTBe 3aMeHuTenefl RaTypHO-
ro necka (H&HOCOB) MCNOJNB30BAHH NapoBO3Haf M3rapb, OCOXxeHHas
PECOBAA meayxa, KaJbINMHEDOBSHAHE ONMIKK, & TaxkEe B NOCAeNHMe
20 nmeT - NOMONH XXeHOrO KMDOMYa K KEDEM3MTOBNR necok, odaamaw—
e Jonee MANHME YIeNBHHMM Becans, YeM HaTypHull necok.

B naneHefimem aTa MeTomMKa OHJE ycOBepueHCTBOR&HA (B gacT-
HOCTH, OCOCHOB&H BHOOD BEDTHKENBHOrO MacuTada OpPH MCKSEeHHOM
MojeaMpopanuk) B ormene pycea CAHMKPH P.P.Adnypaynosum, B.C.
JlanuerxoBuM, B.A.Ckpuasnuxossm u I'.A.loik.

B peaynbTarTe nanpHeflmMX TemeTHYecKHX McoaeuosaHuit (K 1954
I'.) PyCcHOBHX OpoHeccOB OWN Taxkxe pa3padoTaH DA NpelaoxeHmit,
nepeflaiHuX NpoR3BoAcTBY. Tak, B I965-I960 rr. B OpaKTEKY BHEI-
pAMMCEH CHAeAyOuMe NpeiNoKeHMA: 00 pacdeTy sawneHkA (B3BemeHHH-
ME) B 3aHdecenMd (JOHHHME) HAHOCAME BepxXHEX ObedoB BONO3860PHHX
yasaop B pomoxpaswamm (C.T.Anrynen, W.A.Byaysom, B.C.Jlaomerxos,
B.A.CKpEIBHUKOR) ; 0O pactlerf MECTHOrO M ofwmero pasmusa pycea
peK; CHHEEHHA IODH3OATOP BOOH B HHEXHEX Obedax BONO38CGODHHX M
BOONOXPAHWWIMIMHNX OAOTHH ¢ y9eTOM CAaMOOTMOCTER IHa JoJee KpyNHH-
v# panocams (C.T.AnryAma, H.T.Cmonanusos, H.A.EyayHos, B.C.
Jlanwenxop, P.P.AOnypayoop, B.A.Crpuwnesmkos, llepme Uyxpe Cawxaa);
N0 pacYyery SHMHAX KDHBHX NONNOpPE B BepxXHEX deedax THIADOY3JA0B C
y9eToM HX 3amneHuA M 3adecenms (3.M.[mEnocom); perymiposanud
pycna B Obefax BONO3aC0PDHHX Y3JOB ¢ yJeTOM HX 3&8HAEHMA ¥ 3aHe-
ceHmA no nepropam (C.T.Antymmn, W.A.ByayHos, A.M.Myxamerpn) ;
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JaumTH Oeperos OT pasMuBa M OOpbOH C HEBOIHEHNEM B HEEHEM Tege-
HE p.Amynappd (C.T.AnTyHEHA); OpOMHBE HAHOCHHX OTHOXeHRH# M3
BEPXHEX ObefOP BONO320ODHHX Y3/I0B H ¢ COJOBHHX YYECTKOB KEHATOB
(A.M.Myxamenos, X.A.lpMyXamernos); TRIUDaBAMKE CEJeBHX MOTOKOB
(E.K.Padropa, X.A.Mcmarmmos).

FPeayneTaTH Mcclel0oBaTelbCHEX padoT NO DPYCGAOBHM BOMpOCEM,
PONOHEYANBHEKOM KOTODHX COwn Crenar THTOBHMY ANTYHHH, cnocodcTBO-
BaNE pa3BMTHD Mppuraimy B CpenHefl Asmu,. MHorme Bomo3adopHHE y3-
A B BOJNOXpaHRRIHHE O0ACTHHH He perax CpenHefl A3MM OCymecTBAR-
JECh ¢ yYeToM pa3paldoTaHHHXN pexoMeHuammil. Pan MeTOIMYecKEX YKa-
38HMIl B TeopeTHYecKHX NOJOXeHME 00 pYyC/AOBHM OpOLECCEM BOLEX B
ODPaKTERY NPOGKTHHX OprasM3auuft ¥ B y9eOHHe NpoOrpaMms BY30B H
TeXHMKYMOB, & HEKOTODHE M3 HEX MCOOAL3OB&HH ODH COCTABJEHMHE nefi-
CTBYDUHX B HacTOfANEe BpeMA TeXHWYEeCKHX YCNOBEE ® HODM.

PaapadoTaHAHEe YHA38HEA N0 TeXHUIECKON BKCIAYATAIRME COODYEe-
HEfl cOOCOCCTBOBANE YIIMHEHHD CDOKA CAyEOH coOpyEeHEfl, BOjOXpaHH-
JEn B odecnevMBanm JesapapHiiHOCcT: MX padoTH. YTOUHeHMe H coBep-
WEeHCTBOBAHHE METONOB MONEAMpPOBEHMA ® SKCIepPHMEHTHDOBEHHA NO3BO-
JHA OoJee MpPaBEABHO ODPOrHO3MPORSTE XApPEKTED DYCGIOBHX NpPOLECCOB.

lepy C.T.AnTynEHa OpesamnexuT Comee 40 Hayuuux pador. B
I964 r. Oun wamen senuTanbHu@ TpYA: "BonodadOpHHE Y3JH E BONO-
XpaHAIAmA", B KOTOpOM oJOOmeH MHOrOJETHRR ONOHT NpPOEKTHDOBEHEA,
CTPOMTENBECTBE H SKCOAyAaTEUMM [EIDOTEeXANIecKHX coopyxeHmi Cpexn-
Heft Asmm,

B BacToAmee BpeMR B OCHOBHOM B TpeX OompasieneHEax CAHMHPY
- OTHexa pycex, JAadopaTopMsa SKCIIYAaTalMM BONO3a0OPHEX IMADPOYy3JI0B
A JNadopaTopHd 3aUMTHO-DPEryMPOBOYHHX COOpYEeHHil - yyeHHe NpPOBOAAT
TPaIEIHOHHHE OO/JeBHe, JNs00paTOpHHEe E TeOpeTHYeCcKHe HCCAeNnOBaHHA
00 pycumopol runporexHEke, npomosxad mexo C.T.AnTyHuHa.

B crareAx coTpynxuxos CAHMMPM, B wacTHOCTE B Hamedl mOHOIpa—
fue "Ixcnayeraumd HM3KOHENOPHHX TEIDOY3JOB HAa peKax, TP&HCNOpTH-
pyomux Hadocu™ (Tauxednt, "¢an" ¥YaCCP, I976) paccMoTpeHH Te &e
npodJaes BONO3alopa M3 DeKk M peryJHMpOBEHMEe pycea B HAHOCOB B yo—
JOBHAX SKCILTYSTALME, 4TO ABMAAETCA JOLHYECKM ODONOMEEHEeM DadoT
C.T. AnTynuna. Kpose TOro, ¢ yBepERHOCTHD MOXHO cKa3laTh, 4T0 Ofi-
Ha ®3 onoxBeimmx npodsiem — H3ydeHHMe ABjAeHEA "gefirum"™ ® paspador-
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K& OPOTHRONEHIrENANY MeponpHATHI (IS6I-I98I) - raxze ycnemno pe-
WERA KOJUIEKTHBOM COTDYIHEKOB OTHesna pycea CAHMMPH (;1adoparopus
PeryJMpOBEHEA DyceX pDex, BOariapideMas B [946-I959 'ty C.T.An-
TYHHHEM, B 1961 r. nepemmeHoBaHa B OTHEX pycen). B nassom cdop-
HUKE HINErapTCA DeSyAbTETH HCCHAENOB&HME, BHTEKADMME B3 NESTEIh—
HocTHE npogeccopa C.T.AnTyHEHa,

B.C. AITyHRH, ROKT.TEXH.HayK
("Covaramposomxos™)
THIPOMOPRONOIMYECKAA TEOPUA FYCIOBOT'O
[TPOLIECCA

OcHopOnONORHAKR I'AIPOMOPDONOrETecKOfl TEODHH DY CADBOrO npo-

uecca B.T'.I'nymkos, M.A.Bemsraros, C.T.ANTyHER yoTaHORMIR
OCHOBHOM NDHALMN NONEDPEYHOro IMHaMHYEe CKOr0 PEBHOBeCHA pyona, -
BIPOMOPRONIOriYe CKOE COOTHOmEHHe Mexmy mupyzoll ero B (B ero
OpoBKaX) R cpenHeil raydusol fgp » KOTODHH BHOIAIHT CJTe Y RamM
00pa3oM:

9 .
Y B.I.Tayuxosa (1924 r.) f—-!‘ D
. P
a5
M.A.Besukenosa (1947 r.) ﬂtﬁm-& yk2)
C.T.Arryuuna (I952 r.) %ﬂ =A. (3)

Snece  Qpp - cpensMii IMaMeTD NOHHHX OTJOXEHEH, /M - De-
PeMEeHHH) NOKa3&8TeNb CTeNeRW, 3amMcamEd oT TEOa PEER ¥ ee MOpJO-
JAOI'HYeCKOr'0 CTDPOBHMA. :

B cospemeHHOl mmMTeparype P&CCMATDHBEADTCA B OCHOBHOM MOpHo-
Merpriecke 3apucamoord tna B-f(Q,dy,7) m hyf(Q,dp,7) ,
PHTEKADIHE M3 OCHOBHHX rENPOMOPHONOrmYecKMX cooTHOmerm#t (I-3).

3IeCk yMECTHO YyNOMAHYTH BHCKA3IWBAHEE B.l'.T'nymroea: "B or-
JfYEe OT cywecTByoumx C.T.AnNTYHEH npemnomia MODDPOMETDHYECKYD 38~
BECHMOCTE LIA WAPHHH ¥OTOWYMBOIO pycna —

B -AE _ﬁa;;_ ) {4}
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KOTOpAA Haula WMPOKOE ODEMEHEHMEe B NDAKTHKEe NPOEKTHDOBAHRA BO—
IOOONBONANAX KAHAJOE K BONO3800DHHM E DECyIEDYDUEM COODYEEHEAM",
rge Ay - napamerp, 3epMcAmEi OT pacxoja E THOA IPYATA.

AHUM3 NAHAHX, NOJAYYeHHHX HA §CTORYMBHX y9acTKaX KpYyOAHX
KARAT0B, NOKa3ax, 9To napamerp Ag B dopmyne (4) usmendeTos B
npenexax Ag=0,75...09 (Iaa necka co CPeNAMM IMEMeTPOM g5 0,25mM.
mope (=1000... 2400 w¥e, Ag=0,78-Q80 ),

Hocnemopanss IA GONBUMX 3EeMIAHHX KEHANOB C I'HIDaBIHYECKEM
pamEycoM K>3 M noxasam, 4To fopuyna MamEmAras (= Tpe-

Gyer yrouHemmA, TaR kex no HerypHuM memmmM  C~R*™™ rme x =
1/6...1/2. :

C.T.AnTyHMH BHec Compwmoff BKJI&N B M3yvYeHWe HHTEHCHMBHHX Mi&-
HOBHX Jejopmammit (mefirmma) p.AMynepbE H ABNAETCA OCHOBOOOJOXHE-
KOM TEODHE DeryJMpobaHMA pycna (Ha npuMepe per Cperneft Asmm -
AMynapb B CHpLEpBE) . '

C.T.ANTyHHE NOJYYHI BagHOe COOTHOMEHHEe MexIy MHON MeaHl-—
pH ¥ mMpHHON ycroiumsoro pycna By B pmme £ u= (546) By ,uro
COOTBETCTBYET TEOpPeTHEYEcKO# KOHUEeMMM N0 BOJHOBHM ABAEeHHAM Pa-
ner (29...).

"Baaronapa MccaenopammaM C.T.AATYHMHA& yOATOCH DA3BHTH KOHIEN-
o T.I.BolH#9-CAHOKERALKOr0 B OOAY4YETE HOBHM KpHTepEf MmaHOBOM
yCTOW4YEBOOTE NOTOKE B BHOE

f;-a,?c (- #)" , (5)

cnpapeumps? Ope Koadimmente Wleam ( > 21 Hﬂ'w”. Cnenoparens—
O, HEpALY ¢ KpHTepHAME nomepedAoff ® OpomoabHO# yoTOHYHBOCTH
pycna B Bume (I-3), ycranopjieH Kperepmil maasHopofl yoToRYMBOCTH
noTora, cpASHpapmE# napaMeTp $OpMu pycaa 71& ¢ KoaddsnmeRTOM
Liesg ( . »

JHaf, 9TO

B/ Q_ \h
) () e

rme monyckaemas ckopoets (s = (I...1,5) s, a Up - mepas-
MHEBADNSA CKOPOCTE, 00 dopmyae (5) MOXHO paccyYMTaTh Koa(duiment
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lleam ¥ moTOM onNpeleMUTH NPONONBHHIE YRIOH (10 M3BecTHOMH fopmy e
2
=% - ﬁ

B Te0n.1 npuBenesy De3yiBETATH CDABHEHMA YEIOHOB BOMHON No-
BEPXHOCTH OOABUMX 3EMIAHHX KEHA&IOB C pacXoloM BomH Goaee I000
w/o, onpenenennde no rapgpomopfonormdeckol 3asmcEMocTr (4) ®
no dopuyxne lieaw,

Tadaxnwmoa I
"3HAYEHMA NPOMOJBLHOID YKAOHE COMBEEX 3eNJISHHX
KEHaT0B B NeCYsHHX IPyHTax npu Og, = 0,25 mu

— =

- . - 2 - LEHT
Q, . i) J Jg= g‘ﬁi; ‘ Eup:ueﬂmpan—
M/ : M : Do dopuyae : no Eopuyze
: s ) : lesn
100D 205 . 0,000029 0,000029 0,C
1250 231 0,000024 0,000026 8,3
2000 294 0,000024 0,000022 9,1
2400 331 0,000022  0,000021 4,8

SH&YeHMA WHDMHH yCTOMYMBOrO pycna NPEHATH HA OCHOBSAMM Me-
TOIMKE, M3joxXeHHOR B "PyromojicTBe NO rMEpDABIMYECKEM pacdyeTaM
EDYNHHX 3eMUAHNX Kapanop", paspadoTaHAOM B MHCTHTYyTe "Coparmn-
posonxo3™ (I984 r.) amTopoM CTETHE E Jp.

Xopomee cOBOSJiEHHE YKJIOHDB eme pa3 CBMAESTENLCTBYeT O Opa-
BOMEDHOCTH MoppoMeTpryeckol sarmcumopTr (4), npemmozernsofi C.T.
AnryHrEuM B 1952 1.

JancHeiinee passuTEe TeopHM pycaoporo npomecca C.T.AnTyHu—
Ha ¢ npnBJedYeHreM pe3aynpTarop mccaenosaHmft ll.E.Mmpuxyiaes nos-
BOJIAJIO OOJNYYMTh 38BHCHMOCTR LA ONpefiejleHHMA DPa3MepoB ¥ cToHdH-
BHX pyces OONBUMX KAHEAOB B CEBA3HHX TPYHTaX B BHIe

1+22p /
B=Ag Zp & I 0,5¢2p gils 2.
&t [9(PrP,)+1,25C; K] ]




IS

B o= A Qd* 1z, : |
..-p h({lﬁr[?mr‘ﬁa)ﬂﬂ,ﬁ G K1 , (B)

rpe &= %"‘;—ﬂ — HKHHeMaTH4YecKHE napameTp, NOJydJeHHHt aBTOpOM;

JD,. 1 0o — DJOTHOCTE CPYHTA M BOmH; K - KOSQHIMEHT ONHOPOAHKOCTH
B ycuoBEs padors; [y’ - HOpMarTiBH&R "joTamoCTHAA"™ NPOYHOCTE Ha
Pa3pus cpAsHOro rpyura; Az , A - IERPOMOPHOMETPHYECKHE X8paR-
TEPRCTHRE LMDHHH H cpenfefl rIyOMHH KMHeMaTHYECKHX NapaMeTpoB B
Bopmynax (4),(7) » (8). 3pavennws npmeelens B Tacm1.2.
Tadonuruna 2

3Ha9€eHNe KHHEMATHYECKHX NApaMETDOB

Ag  Aj B sascumocTd or THna TpymTa

¥ pacxone B dopmynax (4)

e ——

I'pysT noxe : Pacxon P Kanamu : Pexn
BOZIOTOKS : , M /e 3 :
: T Dl Y (e Ap
Cyrimuogr =< 1000 0,84 I,I0 -
; = Im ﬂ‘m 1115 _—
Cynecs = I000 1,08 0,75 0,90-1,00
> J000 7,05 0,78 1,0I-1I,02
Neco = 1000 0,8 - I,50-1,90
= 1000 0,78 - I1,30-1,70

Ban nepexopa or monHofl cxopocrm U4 x cpemmefl no peprEka-
Jm U ¥3 NOKA3ATENBHOrO0 38KOHA MORHO MOJYYMTH:

x
Hﬂ"}‘fﬁ{f‘(f") )

B TOrma Hmeem Gopsyany U.E.Mupuxynass A Hepasmusaomedf CKOpPOCTH :

U () VEES [9(0-p,)d 41,2503 ], @
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fne o+ fy =— DIOTHOCTH IDYHTA M BOMH;
A=0,7d ,

(e = "yoTanocTHaA" NpOYHOCTE HAa DA3pHE HECBAIHOIO CpyHTE
(yInTHBEETCA NDH BOSHMKHOBEHENM CHJ CHEMVIEHNA B caydae MeJIKO3ep—
AUcTOCTH rpyHTa & = 0,15-0,25 wmM); _

M = xoshfrumeHnT yonoBMi! PaCOTH, YINTHEADUMR BIMAHME HAHO-
COB B KOJLIOEJIHOM COCTOAHHM H& DA3MHBADWYX CNOCOOHOCTH LOTOKE;

n' - rosdimumenT neperpysxm, yumTHBaDUME HIMEHEHHEe D AN~
Baomel! cnocoOHOCTH NOTOKE MON BJAMAKEEM MNyJLCAIROHHOID XapaKTe-
Pa cropocTeil ® IpyrHMe cAy4YaM BEDOATHOLD NpEeRHNEAMS Harpy3or Ha
HE8CTHLH IDYATE HAN DACYETHHME 3HaYEHHAMI:

K - rKoajiymMenT, xapssTepHIyDuEd BEPOATHOCTE OTHJOHEHRA
CHJ CLENIEHEA OT CpPelHero 3ngYeHms (MOEHO NPEBATE K = 0,5);

A - NOKa3aTeNb CTeNeHH, y49FTHESDWAH} pacnpezeenme cKOpoOC-
TeR n mawensoumiica or 0,I67 mo 0,25. PexoMernyeTcA npHHAMMAETH
x = 0,2, u 4
B 3asHcuMocTH {E]KEHE‘-IEHEE NoK&3aTeqan x-ﬁﬂh—l-ﬂ

(rne Un, Ug- nosepxuoctnas  cpemiss ckopocTs no peprEfam,
{' - Tommia ODENORHOrO CIOA) 3aBHGHT OT DA3MEDOB NOHAHX GODM
(r80a.3). B gactHoct#, T.A.AmieBNM HA OCHOBEHENM NAHRHX HATYD-
HHX M Ja0ODaTODHHX MCCNEeNOBAaHME yCTAHOBIERO, YTO MEELY X B KO-
SQHIM eHTOM WepoX0oBaTOCTH pycaa (/1 ) MMeeTcA clenyDmas CBA3E:

x=anm, (10)

rme Od=1I,2-1,3.
Ecmt B gopmyne (9) sHauenme wooddMIMEHTS WEPOXOBSTOCTH
npeaATo /7 = 0,0225 8 @ = 1,3, TO nonyumm, 4YTo X = 0,2.
Ooncrasms x = 0,2 B (8), mmeem:

U"'G'?%f \/E%T [9(p-ps)a+i25Cs K] L

3peck BEXHO OTMETHTH, 9TO LA MJIOCKOIO IHA, COIJIACHO 1800~
PaTOpHEM N&HHEM, NpdBefileHHEEM B Taldr.d, x = 0,16...0,2, T.e.
OpaKTHYecKH X ~ NOCTOAHHAA BeJMYMHA H_JUIA cOXpaHeHHEA yOTOHYE-
BOCTH ONOCKOLD JIHZ MOXED OpPHMHATE X = % » 4TO COOTBETCTEYeT M
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HATYDHHM LeHHHM,

Tar, B 1801.3 mnA KapakyMmceoro ® Cerepo-Kpumoxoro ranamon
AP posHOM npe X = 0,I5...0,27.

Jna CpARCBOTO ABEEEHHA INANSS0H M3MEHEeHHS X B nad0paTopHEX
ONHTAX OKA3IHBEETCA B 3HEUMTENBHO CGOALMEX Openesax — X = 0,22...
0,35, 9em p nerypeux, - x = 0,18...0,32.

QuenopaTenbHO, OTMEY&eTCA O0Wad TeRNeHIES raupomopgonore-
4YEeCcKOR TeODHM DYCJIOBOrD NpoLecca — CBAIATE MopoMeTpEYe crRle Xa-
PEXTEDHCTHEHN Dycna H PEODABMMYECKHE 3JJeMEHTH NOTOKA 0 HX KHHEe-
maTr49eckoll cTpyRTypod.

PedoTn uwnen-xoppecrnonzenra AH YaCCP, npodeccopa, AOKTODA
TéXHuyeckuXx Hayx C.T.AnTyHmHa He NMOTEpANM AKTYANBLHOCTH M B
HACTOANE® BpEMA.

Ocpensennuit nogasarens x-%{!..}%} (Ghy (F - cpemnas

NOBEPXHOCTHAR R CDENAAA CRODOCTH NOTOKA; () - OCDENHEHHOe 3HaE-
GEHHe TOMNMHH NPHIOHHOTO cNOA M flgp- cpempas riyomss) nxomaT

B mzpammnmeaﬂa COOTHOMEHHEA THNA - B B dopuy-

aH llle3x U"-ﬂﬂ Vhe O, u nepasminanuen cropocTa (9).

B sakaoyeHme nead:um oTMeTHTE, 4TO0 C.T.AnTYHMH DHec
Conbmolt BRrAAN B passuTHe IEupoMopdosormyecxoft TEODHE Dy CcIOBOI'O
fpouecca A NpMMEHMN e€ OCHOBHHE NOJNONEHET B DEWEHMM 381a87 pery-
JMDOBAHMA Dycel pekK.

P.P.AOnypaynoB, K&HL.TexH.Hayk
(CAHMMPM mm,B.Jl.Siypuna)

0 SAHECEMMM PYCEJ PEX B BHTOBMX YCIOBAAX
K E'O MOCAENCTBMAX

W3BeCcTHO, 9TO NpDHM eCTECTBEHHOM DEXIMEe B BepXOBBAX pex npe-—

0OXansoT NpouecCH Pa3MHBA B LNyOWHY — IAYOMHHEEA 2pOSHA; B
HA3OBBAX - OTJIOXEHHA HAHOCOR M 3axeceRmA pycna. [loaToMy nmouT:
BCe PeRE B NPeAropHOil 30He M Ha DABHMHHHX YYa&CcTKAX TEeRyT B &Um-
EHS/BHHX OTNOXEHHAX CBOMX KOHYCOB BHHOca. [lpr atom kosedanme
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pacxolor BOJNH BHIHBSET HEepDABHOMEDHOCTE NepememMeHHMA HAHOCOB,IpO-
TeRaDNero B pasJmYAHX (OpMAX, B 3&BACEMOCTE OT BaamMonelcTBRA
AOTOKA M n0KA peki. [IpE 3TOM HaGiDpapmeecd B DEYHHX DYCAAX MHO-
roodpasme pasmepor Gops rpam ¥ npyrax mophonorgdeckux odpasopa-
AEfl, BH3BAHAHX H3IMeHeRHeM TpaHcnoprEpyomell cooco OHOCTE NOTOKA,
pasmeneno Ha npocTHe (MMEpodOpMH-rpazu) ® cnoxAue fopa (Max-
pofopiat) /2,3,5,6/.

Kpome TOro, ymeRbmeHHe YKAOHA N0 JUIMHE DERNM NDHBONET K CHH=-
XeHHD CKOPOCTH TedYeHHA H TpadHcnoprrpyowmell cnocodHoCTE noroxa. B
CBA3E C 3THM Hal/oIaeTcd OcaxkNieAMe JYacTR HEHOCOB MO0 NYTH IBEXEe-
HER H yMeHBNEHHEe CTOKOB MX No LUHHe pexd, Tak, CTOK HABHOCOB H&
p.AMynapbe B cTBOpe KepkE B cpelHeM 35 MHOI'OJETHE COCTARJIAET
246 wman.T, Wbk - 2I0 ¥ Yarmu - I33 MaH.T; Ha HMEHEM yuacTHe
p.Cupnapse no ¢.TomenapEk - 7,9 mad.T, a no c.HasanmHex - 9,2
wii.T. OTMedseTcd yMEeHBUWEHHE MYyTHOCTH MOTOKA MO AAKHe p.OOH: y
c.Kamnacmesa - 132 r/u°, y c.Benoropse - 65, & y r.Canexapn -
36 r/ud.

YileHBOEHNE TREDHOD CTOKA N0 JIMHe 38 BEeKORO# NepRON NDUBO=

IHT K MeLIeHHOMY 3aHEeCeHED pycna B ofmesmy NOLLeMy JH&; B MHOrO-
BOJIAHE FOOH ®TOT Opouecc HapymaeTcd. ONRaK0 NpH MIMEHEHMM BHel-
HEX QaxTOpOR, HENpAMED, OPH yMeHbmEHER DACXOXA BOIH B BONOTOHE
BoleficTBMe GecliOTHHHOLO Bojosadopa (Ges HaHOCOB) M JPYIHEX Npi—
YHHA, 9&CTH HEHOCOR HOYMHEET OTAAraThcd IONOJHNTEABHO, YCHIMBEA
odmmft moasen AHA M 3aHeceHWe pycaa. Otnaraprcf B OCHOB-
HOM JOHHHEe HAHOCH, B3BENeHHHe Xe OOHYHO NPOROCATCA TPAH3NTOM,
06pasysl OTMENM JMmB B 30HAX DesKOro CHENeHEs ckopocreft /8/.
JnA OpHeBTEPOBOYHHX DAcYETOR 3aHCCEHWA pycna B OHTOBHX yo-
JOBRAX HEMeTHEM OPHOAREEHHYD CXeMy, EMEDIyD ODHSMY OTJIOXEH!s B
BRNle yIUMHEHHOR Tpaneumy, orpaHvyeHHol cHM3Y NepBOHAYANbHHM
IHOM, CHEEpPXYy - JHOM NOQJME 3I8HECEHMA ¥ BHCOTHHMM OTJOKEHMAMHI B
FPaHBYEHX CTBODEX.
lonsem IHEe NpM 3aHeCeHMN, PHIBSHHOM Hapyuenmenm danaHcs Ha-
HOCOP BJM CHEXEHMeM Tpascnoprmpynmell cnocodfHocTR NOTOKE HA 0OT-
NeJbHHX Y9&6CTKaX peK, PEeKOMEHIyeM NporHosMposaTth, MCOOAL3YA
ypapHeHse negopmauuu pycaa /9/.
" YpapHenme jnefopmalMi NpefcTaBAM B KOHEYHHX PA3HOCTAX:
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C YHETOM reOMETDHYECKHX Da3MepOB NefopMalEE OHO MMeeT BRA
(Gﬂ?‘f r- Em)ﬂ# -f(',.lll d;."#qu BJJ‘HI

Orcona cpemsee OpMpamende OTMETEE IHA (dZsg) pyc.xa B Npelnenax
38IGHHOIO YYACTHA NONYTHM B BEIE

Vi Z:i‘q& - (HTTB Jaﬂ;’:ﬂ) dﬁ ’ ; (I)

rae G@m-rn Qrp - Becosse pacxoms masocos, COOTBETCTBEHHO, MO~
CTyn&amuEe H8 38LAHHHN y4YaCTOK B HavambHOM cTeope ( /1-/ ) H BHXO-
LAmme 38 ero nperens 5 KOHeYHOM crsope (/1);

B - cpemnsn mmpraa pycns ma mmEe § ppus

S npus = INMEA OpMIMH OTIOWEHEA.

B cocrepe gopmysu (I) oTcyTorEyer ¢aKTop,c moMombBD KOTOPOTO
YUNTHBAOTCA M3MEHEHWe PACXOAa BOAH M I'MADABIMYECKHX BNEMEHTOR MOTO-
Ka, TAK Kak oCmneN OTNOXEHHWA OT 3TOID WIMEHEHHA CPABHHTENBHO Man,

BimARke pacxopma BONH, IAYCHHH ¥ yKJIOHA NOTOKE Ha Opoluece
JaHeCeHMA HamOojee De3K0O BWDAEHO B HENHMX Obedax BOHO3AGODHHX
yanos /f9/.

Oprmenus gopmyny (I}, Mu Onpemesmim cpelHmil exeronuuft Noms-—
€M JlHE 0pH 38HECEeHMN pyosia D.AMynSpLM HE ee DABHMHHOM ydacTke,
MeENy runponocrams Hepkw ® Masume (300 xm). Tipe srom cpemmero-
AOBOE KO/MYECTBO B3BEMEHHHX HBHOCOB AMyIapeR B cTBOpDe Kepkm 3a
nepromu ¢ I929 mo I938 rom ® ¢ I95I no I959 rom cocTaBmIO
246510 THC.T, & B oTBOpe Mubumk - 210932, Mpusenexsue WdpE 0
CTOKax OoaydeHH 0e3 yd4eTa NOHHHX HBHOCOB.

Wcnoneaysa mamy gopyny win onpeleneHRs OpOLEHTHOTO conep-
EaHRA NOHHHX HABHOCOB B NecYaHHX pyonax /9/, noayymmM cpemHeromno-
BOE KOJHYEeCTBO HEHOCOB C yYeTOM NOHHHX:No cTBOpY Kepxm 2675I0
THC.T;N0 cTBODPY Hnmume - 233736.

Taxmm o0pasoM, pasHMUE MEENY CPELHMME IONOBHMM CTOKEMH Ha-
HOCOB Ha 3THX CTBOpax cocrasuser 33786 Tuc.T. ORa mpemcrasaser

coOofl oOnem oTioxenMil, npuBonAmEl K oOwemy NONLEMY JHE NpH 38—
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HeCceHMH pycna.

B pesyaprare noaydsm cpelAMit exerommuil monsem AHA pycua npu
J4HECEHME Ha pacCMETDHBEEeMOM quGTHE=IdEﬂq& = 2,5 cM, 970 3SHa-
GHTENBHO MeHBUE, 4em,.no nanHuM H.A.llBeTroBO#(3,4 cum),u doxeume,
9eM y B.A.Myaeus # C.T.Anaryamea /I0/.

OGmmi noxvem NIHE NP 3aHECEHHM DycA& B OHTOBHX Y CIOBMAX
OPOMCAOMET HE (OHE CE30HHHX KOJeOaBMil OTMETOX JHa. AMMTYIY
9THX KOJeCaBMll peKOMEHIYeM yCTEHOBATH, aHAIM3HDYA rpageKgy Kame-
HeHUsd ypOBHeH, IAyOMHN ¥ WMPHEH NOTOKe 32 pAx Jer (pme.I,2).

Ker BuzHO M3 rpefukoB, cpeinss IAyOMHa NOTOKE B TedeHHe role Ma-—
MEHAeTCHd HEeSHEYMTeNBHO, TOrIA K&K YDPOBEHb BOMH M WMPEAA NOTOKA
FONeOAATCA B CONBUEMX MpeleNax, CRelys Ce3DHHHM KOJeCaHNaM POI-
HOoTH (pacxona BOJH). 3T0 CEMIETENBCTEYET O CEIOHHOM MOIbEME
IHA pycaa.

Jlis onopejeseHMA EMIUIMTYNH KoJeGsANS OTMETOK IHE BHYTEM M3
DE3HOCTH MERNY OTMETKEME MAKCHMANBHHX Zjpg B MEHEMANBHEX ‘250
ypopHell Da3HOCTh MEXNY CPEJHMME I'IyOHASME, COOTBETOTBYDUMME Mak-
CHEMANBHOMY M MMHVMANTEHOMY DPacXOLaM BOIH:

420 = (Zomax — Zmin)-(hmex =) . (2)

Buumcnensad 0o (2) amnmuryns xoneaamii nRa p.AMyNapEE COC-
rapnder AZp=2...3 M, a p.00E = 5...6 M. Oua oTpexaer ocpeni-
HEeHHOe KojelaHHe IHA.

MameHenme OTMETOK LHa DEKH MOEET BH3HBATHCA TAaKKe nepeme—
meHmes M6peKaTos-mnecos. Marepuamy Kccnenosaumit nepexaTop Boj-
ra, Kamu ® Jiona /4/. nokasusaor, 9TO OpONECC HAMHBA ¥ Da3ussa ne-
PEEaTOB clelyeT 3& KoneOaHnAME ypopHefl BOonM B pexe, TO4YHee - 32
CE30HHHMN HMSMEHEHMAMM ee BOIHOCTH.

KoneGanue nHa conpoBoxnaeTcs 0CpasOBaHMEM DY CAOBHX gopu.
Oompasick Ha MaTeprand BATYpHHX uccnenosasmfl, H.E.Koumpatses /2/,
H.B.llonos /3/ m mpyriue B cBOMX TDyA&X MOXDOOHO OXapaKTEDH30Ba-
JIE BOSMOEHHE THOH DYCRMOBHX (OpM ¥ yOTSHOBMJM HX.CBA3E ¢ 0Y9epTa-
HHEM pycna B [NaHe ¥ CE30HHHMM M3MEHEHMAME cToxa. ITH ¢opsH, 00-
pasypumecsa OGHYHO He cnale NaBONKOBHX PacXolioB, CO3NADT npenaT-
CTBHA, 3&8TDYIHAKUME NPOXOXNEHHe MeHbUMX (MemeHHHX) pacXoloB, 4YTO
4ECTO MPUBOIMT K W3MEHEHMD OGUEro HANDABTEHA TedeHNs.

Ina OLUEHKE BHCOTH MaKpPOfIODMH DACCMOTDHM H3MEHEHHE OTMETOR
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IHA HE OTHANEHHHX TOYKEX NoNepedyHHx Npodwinefl, MMEDUMX HAMMEHB—
uMe rAYyOnMHH. MaxcEMAAbHHE YPOBHM BOIH ¥ MMHEMANBHHE IAYORHH NO-—
TOK& B NOJNOBONBEE HE8 YK&38HHHX MecTex NPofuas O603HaYEM, COOT-
BETCTEEHHO, 9epe3 Zgapg ¥ Nmin . TOrlla MAKCHMANBHAA OTMETKS
IHE Zgmax OyIET paBHA

Zd‘mn"‘ Zmax ~ Emian .
MakcHMANBHYD BHCOTY OTJOXeHMA (MakpodopMy) MOXHO yCTaHO-
BETH 00 pPaBeHCTRY
A =Zonax~ Lbmin -
lo mepe CHEXEHEA YpPOBHA BOIH yBEJMSKMBESETCA NLMPHHA NOJOCH
oOHaseHHOR 9acThr nHa (Muxpofopmu) pycnma, [Ipe 2TOM MEBKCHMANBHAR
BHCOTa OT/iomenEE (mEKpofopMH) Bce Bpemd yseiMYEBSeTCA, TaK Kak
JEHAA KOHTYpa ypesa BOMH ONycKaeTcd. B CBASH ¢ 9THM MOXHO CHE-
T&TH, 9T0 OTHOCHTEJNBHAA BHCOTA MuKpOHODMEH ﬁ- onpenendercd oT-
HONEHMEM MAKCHMANBHOI'O pacxoja 2o () ¥ ero muHMMansHOl#l Pesm-
e {mn . puHAR QYHKUEOHANLHYD CBASH B BHIE

foot (taz)

onpeleJHM BHpaEeHHMe 1A §YHKIEE B npaBoff 9acTH W3 YCIOBHMA Ham-

GoMBMmEero COOTBETCTEEA HATYDHHM NaHHuM. Ha pEc.3d nocTpoeH rpa-

fHK IIA HEeROTODHX CT'E0 POB AvynapeR, onucuBaemuft gopumynoff 0
\1 [

??_ - ott14 0% (Hs)- (3)

op

Moneayace aroft Popmymoft, a Tarme 3HAA cpelHID CAYOHHY h‘.:p H
MAREMANBHY ‘pacxon perm ({mi; , MOXHO ONDENENRTH BHCOTY MAEKPO-
dopMH A ; B MOMEHT NPOXOXIEHMA pacxojla.

Kopd®rypamo Maxkpodopms B MnaHe HaMy DEKOMEHNYeTcA onpe-
ILeNATE, HCXONA M3 JJIMHH MEaRIDH, BRADYaDume} Ipa nepexaTta R JABA
naeca. Mpumed mupMHy Makpofopmu paBHOl pa3HMuUe Mexny miprHof
pycna no ypeay pond npm MaxcuManbHOM ( Bpgc) YPOBHE BOIH M M-
aEManbiou ( Bmin). Torna oOsem omHOM MEKPOGODMH NPHONKEEHHO
MOXHO QLEHHTE BHD&XeHHeM

Wi, = L udi (Bmax ~Bmia) - (4)

MeaHIpH NOCTENEHHO NepeMelaDTcA BHE3 N0 TEYEHMD B pel3yinb-
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Puec.3. Cxema nonepedHoro npodunid pycna LA WLTOCTPAlMAK
00pe3onanus MAKDOPOPM NDE M3MEHEHMH YPOBHA BOJN
M CAYOMHH NOTOKE € yMeHBWEHHEM pacxona ponu(d):
rpeduK CRASH OTHOCHTENBHOR BHCOTH MEKDO-
fopMu ¢ OTHOCHTENBHHM DAcXONOM BOMIH(G),
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TaTe pasMHBA BOPHYTHX Oeperoe NasONKOBHME DacXonami BomH. [loc-
negHHe, 3stTanymMpad MaxpodopMH, NHTAOTCA BHODASBHTH DYCIO B [L1a-
He. Yem doarme NPOJNOMXMTENBHOCTE NPOXORNEHWA MSKCHMAIBHOI'O Dac-
X0ma, TeM HHTeHCHBHee MEBKpOHOpPMH NEepeMemapTcA BHE3 [0 TEeYeHHD.
NMpusenenrue B /2,3,4/ OTpHBROYHHE CRELEHMA O CKOPOOCTE Nepememe-
HEA pycaosux GopM He NO3BOJADT CHCTEMATHIMPOBATE M YCTAHOBHTH
TOYHHE CBA3M MX ¢ THIDABIMYECKMME XBPEKTEDHCTHKEME NOTOKE.
Ouuako C.T.AnryEre /4/ npejsoswn ONpeleAdATh ODHMEHTHPOBOY-
HYD BEJHYMHY EEeroiHOro” NepemeweHis MesHIp M OCTPOBOB BHH3 0O
TEYEHHD, HO B 38RMCHMOCTE OT CPelHeroJOBOr0 pacxXona BOIH H YR-
NoHE pexH. Kak y=e oTMedYanochk, MHTEHCHBHOCTE MEpEMEUleHMA MAaKpOo-
dopM cBA3EHAE B OCHOBHOM C NPOXORNEHMeM pacxonoe. [losToMy cpen-—
Huil pacxon B ero dopmyse 3aMeHMM MEKCHMANTBHHM M 3anuueM B BHIE

a5
RUEE R (5)

rie  Qpa - MEKCAMGNbEHE pacxol 0o rupporpady B roA Hadmo-
IeHRA; -
v - yRaOR pexu.

CpapHeHHe De3yJABTATOB pacyera ¢ @asmennm noKasamm oje-
nypouee : .
no pacxozaM (max B (g , BIATHM
B MHOPOBOIHHE FOMNH: COOTBETOTBEHHO N0  (Imu— 1420 nu"run, o

Qe - 1130 w/rox (satypa 1500 m/rom);

B cpennem no pojHocTH: 00 (mex - 1260, mo @g - 900 m/ron

(natypa 1100 w/ronm);

B MamopoiHue romu: no (max- I000, mo u‘.?.;p- 680 /rox (maType
700 m/rox).

Kex sumso, npuusis (mgx Bmecro Qgp, dopmyny C.T.AnTyBMHS
yAyYMUMM, TaK KaKk peayabTaTH pacyeTa OJMSKH K HaTyDHHM.

lepememanupecd rpedHM NepeKaTOB B DEKe MOTyT pacnolarars-
¢A NOJ BecEMA DASJMYHHME yriamM K Oepery. YMeHBUEHHOHE PACXOMH
BONH, OOTEeKas X, COCPEeNOTONMBADTCA B crepxuenoit yacT® (Hopma-
rope) pycia, YTO NPABONHT K M3MEHEHMD OCWMEro HalpaBieHHMA Tede-
AMA, KOTOpDOE BU30BET paspylleHue OeperoB W MIAHOBHE ledopMalm
pycna. CrefloBaTeAbHO, NPAYMAOH NaanoBofl AedopMaumN ABIAETCH 38—
Hecense ocHopHOro pycaa /5/.
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C.X.ACanbaHL, MOKT.TEXH.HEYK
( Cooaranposonxos)

MOPQOAOTVYECKME SABHCUMOCTY JUIA SEMIAHHX
HAHAJIOB

Sesnriye KaHauH, BO3BENeHHHe, TJABHNM 00pa3oM, IIA opoue-

HER CONBCKOXO3AWCTBEHHHX YIOAMI, CymecTBynT C ApeB-
Heflunx ppemed. ONHEKO CTPOMTENLCTBO HX Bexoch, NpeMMyulecTBEHHO,
0e3 HOCTATOYHHX OCOCUWEHH{l B Hepelxo CONpOBOXIANOCE OUMCKAME M
HEyne4ami, CBHNETEeNbCTEOM YeMy ABMADTCA MHOIMe 3s0poleHHHE yda-
CTKHE JPEPHEX KaHAJO0B.

NonETHE HAYYHOIO OCOCHOBESHMA GODMH ¥ ADYIRX NapaMeTpoR A
YCTORYMBHX pyces 3eMIAHHX KEH&JIOB HaYalich B CBA3H C P&3BHTHEM
B NpomwsioM cToJeTEM opoumeHrMs B Hamem, Erunte, (WA ® Ha Dre Hamed
CTP&HH.

HapecTHH B 2TOM HanpapiaeHny padoru P.Kennemm, E.lRAnmes,
Dx.Jedicn, JN.CaflmoHca ¥ np., & B Hamed crpaHe B.B.Umwkoma, A.A.
Yepracopa, E.A.JamepuBa, A.H.T0cTyHCKOrO, a TaxEe COBDEMEHHHX
yyerux M.¢.Kepacena /4/ u ¥.lanrdefina /7/, ocnosankue ,n0 cyme-
cTBYy, HE FANOTEe3e O MUHMMyMe Nmccunaumu seprue /17,

OcHOBRHE NOJOXEHHA 9THX padoT B OCJAACTE $OpMH pycJaa MOLYT
OuTh CBelleHH K caenyoumefl smuMpudecxoidl dopuyne InA WEPHERH pycha:

B=£LQ%* (1)

¢ Doxa3larenem creneHm X% = 0,5,
3pece (@ - pacxon, & - onurHult xospfwipenT, M3MeRALuMfcH B 32—
BECHMOCTH OT MaTepHana pycia B JIOBOJBHO YSKOM IMana3oHe. Qopuy-
ne suna (I) npmpenmeHa B PONOXO3AWCTREHHMX HopMaTmBax 1955 r./B/.
Mlpennoxennsa O JPYyIrWX napaMetrpax pycia, cojepsamvecd B HeKO-
TOpHX pBOOTEX H83BAHHHX BBRTOPOB, BMEDT YACTHOE 3HEYEHME.
Jlpyroe HanpapjleHEMe WocHeNOBaHME OTHOCHTCR K oMexHo#t odnac-
TH - MOPHOZOrMM €CTeCTREHHHX pyceN. I'MupasaAveckHll DexMM B HHX
PE3KDO OT/HMYEeTCA OT pDexMMa B KAHAJNAX, HO 3aKOHOMEDHOCTH odmero
X8paRTeps NpEMEHMMH B PaBHOR cTeneHM ¥ K KaHanaMm. B aroft odnac-
TE BELyLYD DPOJb MIDEOT KOCTHEEHMA DYCCKHX M COBETCKEX Y9YeHHX,
Heqraad ¢ B.M.JloxTuRa.
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Tag, C.T.AnTyHus /2/ npeptozus caeiynmynw 38BHCHMOCTD,CJH3-
KO onMcupanuyn ruapomopdosorum pex Cpensefl Asve B 3aKaBKasbA;

as
B=A Tw

BujHyD posb B MODGOJIOrMM 3eMIAHHX DyCes HIDPEDT 38BMCAMOCTH
M.A.BexMranoBa, OCHOBGHHHe Ha enanu3e pasmepsoctd /3/. W8 npen-
JIOKEHHHX MM DBYX BADMAHTOB MOXHO CUMTATH HNOCTATOYHO KODPEKTHH-
ll!I @opMyJIH BTOPOrO BEPHEHTA :

_&_‘ b Q. ¥ £y
ad As (ad)* agd: ’ (2)

H; Q L/ o7 | .
&EE'A"[{M]’F{?;E;'] ' =

Crenyer OTMETHTH, 4TO0 Jopmyne (2) ApakTEYecKH MWREHTHYHE
gopmyne (I). Kak noxasamo » /I/, TomuecrmensocTs ypaBHemmil (2)
B (3) oGecneumpaeTcA JMUWE B cAelyOEmeM y3KOM IMaNasoHe NOKa3aTe-
JA cTeneHM: _{?--:1'; -.:-;—_ Ecny npMHATE cpenHee 3HaYeHMEe NOKA3aTE-
aa crenedw I, = 0,5, 10 M3 (2) noayymm:

B=«£, % ; "::"(‘{T;E?)"F ; (4)

lpanoMepHOCTH BHMNA NONYYEHHOTrO KOPIWUMEHTS NONTEEPRASETCSH
TEM, 4YTO C yBe)MYeHHEeM Da3MepOR NecKa ycTOWYMBOCTH, BHpAaXaeMad
yIrJaoM BHYTDeEHErO TDeAWs, HeCKOJABKO BO3PACTEET. JTO M HEKOTOpHE
Ipyree OOCTOATENBCTBEA LAMM OCHOBaHHMe NPeLIORKMTH 1A WMDHUHH JCo-
TOMYMBOrO pycha B Neckax ciaepynuyw HopMyny, HMenmyD BEJ paBeH-
crea Qk.lefick ¢ nepemeHHuM Kojdwnmentom [1/:

B=2V& ; dL=as+06m (5)

1
HexoppexTHOCTE JopMyJI NEepROrO BapuauTa noxs3ana M.P.Kapane-
TAR ngHHHPH} ( Hisaﬁwy ?'11: a8 Taikxe OTYET ee no nunfmcm
Monenupomanns 3a I984 r.)
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rae /Nl - 3a/0%eHHe OTKOCA WM KOTaQHIEHE yraa BHYTDeHHero Tpe-
HEA Necka, & NpM OTCYTCTBHE CHJ CUENIEHHA —ero eCcTeCcTBeHHOrO
OTKOCa B BOJe. :

Qopmyze (5), B corsacui ¢ ONMHTHHME NAHHHMH, NOCTATOYHO NpH-
EMJIEME H LA CBASHHX IDYHTOB, €CJNM NONB3OBATHCH MOMBEJeHHHME yIr=
JIEM HX eCcTeCTBEeHHOI'D OTKOCA.

Jna odnacTe nedopsmpyemux pycex CymecTBYET eme OIMH mora3la-
TeJb - OTHOCHMTENBHEA WMPMAA DYcJaa {E;'Hﬂ ). HapecTHO, 9TO B pe-
Kax OTHOGITeNBHAA WMDHHE DYCJ& CymecTneHHO BO3pacTaeT. Ypemmg-
H8ETCA OHA, KAK BATHO M3 ONHTHHX N8HAHX, M B KaHanax, HO B MeHB-
mell crenexsm,

PaccMOTpEM S5TOT BONpPOC Ha OCHOBE MOPPONOrAYecKMX (ODMY T
(2) 2 (3). llenenmem nepsoft Ha Bropyw DOy YN :

B (As*Ay)

28 TEy
H_ Emzw(aplé . (6)

H3meHeHHe OTHOGUTENBHON BMDHHH 3&BHCHT OT BTODOI'0 COMHOER-
Tedd. BesMdiwHa NDOKA3BTENd CTEOCHE =&y , N0 pPA3JHYHHM ONHT-
HEM NGHHEM M DeKOMeHAauMAM, 3akaodaeTcd B nperenax I/4+4I/8. C
YBEIMHeHHeM pacXojla YKJIOH B 3eMIAHOM pycae ymesbmaercda. s pe-
WeHHA 381849 HeOOXOIMMD BHABHTH, XOTA OH NpHOIRXEHHO, KOMMYecT-
BEHAYW CBA3bL MERNY STHMH NapameTpam#. Mg sTOro Acnoasayem gop-
MyJY AnA onpelfelenEsa CHKOPOCTH:

-

Honaren U=K,Us\ , rme K>1 , U;- CKOPOCTE, CODTBETCTEYD-
uad Hayany NONEMXHOCTHE MaTepwana pycaa, cornachHo /i/ mueen:

o=k, H? ,  C=k,H* |

‘g

OTKYIE
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a4
Qi= Tﬂ'}f- - (7)
Monp3yAck ONHTHHMM NAHHHMM, MOERHO NOJYYRTE cjaelyomee pa—
BEHCTRO:
H=Ks Q" ; (8)

rorga A3 (7) umeeM:

Qi'= xQ*; x-(;r"-‘f)l < (9)

Eom NpRHATH HaEMooJbmes 3H&GYEHWE NOK&38TeNd cTeneHm <&-Tp=
= 1/4, To, 3aMeHMB nocTOAHAHE B ypasHenEm (6) onHMM 3HaKOM, MO-
| Ay9HM:

B ﬁ;.xaqﬁ : (10)

[pe pa3JHMYHHX urunmém pacxofopP OTHOCHTENBHAA WMPMHA DycC-
Jla BaMepdAeTcA caenyomEM odpaaoM (Tadimua).
Tadamua

. ﬂm
Hlex =
I /G

e ——

: 13 TR 0 o Bt S 11 ol i 10
Egﬂ _ 1,0 I 1,26 1,41
mia

B.M.Jarxep n A.M.[pynoecerit /5/ nposesm onuTH 0O m{;em
PE3BHTHA MMOHEpHON NpOpEsM NpH DASJMYHHX DACXOMAX M MOCTOAHHON
noma4ye HaHOCOB, PE3yJABTATH KOTOPHX, NPMMEHHTENHEHO K Ramelt dopme
sanMcH, NpMBEJM K ciaelynueny COOTHOWEHRD:

% - K QY (II)

OneTH Besmch, MO-BHIMMOMY, C ManuMd PacxOiamd, NpH KOTOpuX
OTHOGH TenbHan BHCOTA IPAN BEJAMKA M pycaoBue Aedopumaumn conee HH-
TEHCNBHH, NO3TOMYy MOXHO NPEINONOXHTE, Q9TO NORA3&8TENIE CTENEHHK B
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(CI) HecHONBKO 3ABHEEH.

TaxkMu 00pg30M, BO3PACTAHNE OTHOCHTENABHO] UMpHHH pycas C
yBeaudeHrem pacxona, coraacHo mopdosorMgeckHM 3aBHCHMOCTAM Be-
JEK@8H0B&, CPABHETEABHO HER&JIMKO, M 8T0 O0CTOATEABCTBO I&eT, B
4Y8CTHOCTH, OCHOBAHWE CHYMTAThH, 49TO MOJEJMPOBAHME DyCJIOBOrO Opo-
necca BO3MOEHO O3 HCHaYeHHA ANE C¢ HeOOJBUDM MCKAXEHHMEM BepTH-
KeJbHOro Mmacwrada.

IvreparTypa

1. Adanesru C.X. Yeroflumpue M nepexolHHe pexdMMd B WCKYCCT-
BeHHHX pycnaX. J.:I'mmpomeTeomamar, I98I.

2. Arrymur C.T. Perymvpopahpe pycen pex. M. :Cenexoamaner,
1962.

3. Beankanoes M.A. Pycnopol npouecc. M.:dmamarrma, I958.

4. Kapaces W.%. Pycsnosue npoueccH npy nepedpocre CTOKa.
I, :Tunpomereon3nar, I975.

5. laxrep B.M.,llpynosckuf A.M. T'unpaemrYeckoe MONENMpOBE—-
Ane, M.:3Heprostosmanar, 1984.

6. TexHM4YecKHe YK&38HAA N0 NPOEKTHPOBEZHMD KAHANOB OpPOCH-
TeAbHuX cucreM. M., man.Muncensxosa CCCP, I955.

X.A.Hpwyxamepos, xadm.TexH.sayk, B.E.Tysos, K.D.Pamgxanos
( CAHWMPH um.B.1.EypuHa)

PELYIMPOBAHUE PYCIlA p. MGYTAPEH HMKE TYAMYKHCKOLO
TWIPQY3UA TPABEPCHbMH JLAMEAMM

MHETeHCHBHH pasMup Oeperop — leliruw - Ha D. AMyLapse Kax

OfMH M3 DasHOBMIHOCTell pycnOBHX JedopMalil NPMHOCHT OrpOM—
Hufi ymepd HapouHOMy Xo3AAcTey. W3yuenweu aToro sApjeHdsA M paspa-
Gorxoil. eponpusTAll 00 3amaTe GeperoB OT Pa3MEBE B TeYeHHe MHO-
PEX JIeT [UIONOTBOPHO B ycnesHo 3axnumancA C.T.ANTYHMH, KOTODHRA
RNEPEHE Jan O0COCHOBESHHYD IMNOTEe3y O MEeXaHu3me BO3HMKHOBeHE& mefl-
CHIa # OPEJUIOXKI PAN peKomenzaupfl Mo 3gmure Geperos oT paswmpaj!/
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Kar mapecTHO, DYyCJAD p.AMyLSDBH B TeYeHNe I'OIa MEHAET CHOD
$OpMy, nepecTpPaMBAETCA, ODMHAMAET DE3NMYHHE NISHOBHE MNONOREHMA
OTHOCHTENLHO KOPeHHHX deperoP M MHTEHCMRHO Onyxnzer. locle BRO-
Ia B sKcnayarauwo TyAMyDACKOrO CMIDOY3Ja B ¢ YECTHYHHM pery M-
pOBERMEM XMIKOIO CTOKA DEKHM, A TaKwxe 3giepRaHMeM OCHOBHOID KO-
JHYECTRS TBEPAOrO CTOKa B 4Wame ROIOXpaHM/Ma nepedopsupopaHne
pycna B duyxnasde OOTOKE DO MMPOROMY DYCJAY DEKR BHM3 NO TEYeHED
OT\cTBOPE NIOTHHH MHTeHCRIMIMDYeTCA. 3TO CRR38R0 C yMeHELeHMeM
. pacxofa BOOH M OCWMM Da3MHBOM pycia ocBeTaeHHO#l Bojofl, KoTopuR
BH3uBEeT He TOJBKO CyxXeHHMe UMDHHW pYycJ& NOTOKA, HO M COKpamne-
_AEe CcBA3AHHOR ¢ HMM JJIMHH wara megsnp (T.e. LMHH 0OJIECOP M ne-
PEKETOR), A Taxme YMeHBUEHME DANMYCOB KDMBM3HH pycaa (maayuus),.
Boe aTo cnocodcTeyeT nepedopMEpOBSHEN DycAa B OnaHe, D pe3yabTa-
Té Yero mefirdm npoABadeTcA Jojiee YacTO M Ha OoiblieM 49HCJE y4acT-
KOB pEKM c CoJiee MATEHCHBHHM Da3)MHBOM BOLCHYTHX OeperoB.

BoamozHOCTP BO3HRKHOBeHEA Iefirmma Huxe TYAMyDHCEOLO IMIpO-—
y3aa nocie BBOAA er0 B SKCOAYSTALUMD, T.e. HEH30eXHOCTE NpPONOJ-
KEHRA NOABMEHMA NefirMma Ha D.AMylapbeé BHIHRAET HeOoOXONMMOCTE Ha
npoTAxeHER IB5 KM CO3MaAHRA NISROMEPHOR, HANEXHON M Hay4dHo 0doc-
HOBEHHOM CMCTeMH 3aWETH GepercR OT Da3MuBa. JT& CHCTeMa LOJXHE
YyEOBNETBODATE CAEIyDUMM TpeCOBAHRAM: \

- BO-[lepBHX, OHa NOJXAa OHTE HENpepHBHOW H& BceM Y4YaoTHe
PeKm, TS8R K8K 10 CHX NOp NpEMeHAemas JOKAABHAR 3aumTa Oeperos,
OrpaHN9eRAad KODOTKMME y4YacTEaMM B pafioRe maxBellmmx Haponsoxo-
aaficTeeHHEX 00LEKTOB, noxasane ceda HeloCTATOYHO dPerTHBHOM,

& B pAlle cray4daep cnOcOCHOW BH3BATE CYWECTBEHHOe YXYImMEeHHe pyc-
J0BOR OOCTEHOBKH HRXe N0 TEYeHHD;

- BO-BTODHX, 3alMuTa Oeperos He TOJARKO JNOJRHa NMpecnenoBaTh
HeNk NpefoTEPElleHMA CMHBA KYJBTYPBHX 3eMeNlb, HAPOIHOXO3AHCTBEH-
HHX OOBEKTOB M COOpyXeHEE, pacnOJOXEeHHHX BAOAE CeperoB pDeKM,Ho
# o0ecneddTh BO3MOXHOCTE OCBOGHMA 0OM NOCEBH CeJbCKOX03falicTheH—
HHX EyABRTYD HEMOOJBWYD NIOWALE HHHE HEHCOOJb3IOBAHHHX HJM caado
HcOonbayeMux NoliMeHHHX 3eMesk B NOJOCE OTYYRIEHMAA ;

- B-TDETBMX, OH& JOJEHE peuwaTh NpodJemy KOMOJEKCHOIO pery-
JAMpOBaHMA DyCJa DEKH, BRADYADNYD, KPOMe 3auMTH Oeperce, 3alavn
OXpaHH -OKpyzapmell cperH, olecnedYeHMA rapaHTHPOBAHHOrO BOLO3&00-

]

L]
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P& B OpDOCHTENPHHE KAHEJH M CO3J2HHE HA BCEeM [IPDOTANMEHME YI80TKA
pexn HeoOXOIMMuX CYMOXOMHHX FJyOmE,

Beem 9THM TpedOBaHEAM B RaMCOABEeR CTENeHM OTBEYaer parg-
ARpoBaHMe pycha Huge TyAuMyoHa Ra doasmofl JUmMHe, N0 cxeme, Tam
Ha3HBaeMolt, npycTOpOHEell 3amMTH ODE NOMONM Tpapepcaux namd.Cor-
necHo pexomennaumu C.T.Anrysusa /I/, B AEEEeM Obede I'HAPOY3JNOB
MOZHO ODEMEHHTH CJAeAyYMEe BEPYEHTH perymunam pycas nonepey-—
HEMH COODYXeHRANA :

= MEGHEDHYECROEe PyIO 00 TENY CONPATEOUMXCA FDEBHX;

- OpAMOJHHefHOe MR CcnadoOM3OrHyTOE DYyCho.

B yonopmAX p.AMyIA8DBE C HHTEHCHBHHM ONyXIaRMeM NOTOKA, Re-
ycTof9YMBOOTED pycla B NPONOABHOM H NoOoepevRoM mpofeae, pa3nof
KOHJmrypaumeft nna@a pycnsa peKd, Ihe, KpoMe ONpAMOJMHeRHMX ydacT-
KOB, HMMEDTCA ¥ €CTECTBEHHHEe H3rMOH, o0pa3yemue BHXONOM KODEHHHX
nopon, HaWMyIIMM OFas3ailcAd BAPMAHT NpAMOMMHERHOrO DeryaMpoB&HHA
pyona, cosmepaeMull OpDF NOMONM NOoOepeYHHX COODYXEHHE M3 MecTHOIO
rpyara. [Ipm oToM papRanTe Tpacca pDeryJEpORAHAA M DacOOJOEEHHE
coopyxeHnit B NIaHe AaMEYanTOA, HCXONA H3 ycJOosHR saumTH 00OMX
deperos perRM M C yYeToM ocoOeHHocTefl Kax odYepraHEA pycJa B [is-
He (HamMYEe MSJAYYHH W MOBOPOTOB), TaK B IeCAOrHYecKOro cTpoe-
HHA ero Oeperop (BHXONH KODEHHHX NODOR M T.0.).

pr npaMoMuHefHOM PeryIMpPOBAHHE Dycla ¢ CHMMETDHYHHM D&C-
NONOXEHEEM OrOJOBROB Jamd NOTOK pacTrexaeTcd PABHOMEDHO MExLy
namCav®, HaHocH, TpaHoOOpTHDyeMHe OOTOROM, ¥ NDOLYKTH DasMEBA
D MecTax crecHenEf pycnme OyZAyT O0TAaraThkcd BIOJE OCOHMX Oeperom.
B oTOM caydae B DocuenyomeM MOXHO OyleT HCNOJB3OBATE NOJOCY OT-
YYXLEHNA B NofiMe pDeKHE JJIA NOCeB& CeJbCKOX03AHRCTBERRHX KYJABTYD.

Hexons B3 M3JNOEEHHOrO BHme, ODE pa3palOTKe IJIAH-CXEMH IBYX-
CTODOHEEI0 peryAMpOBEHAA Dycna NPEHAT PapdafdT OpAMOMMHefinOro pe-
IyARPOEEHEA C KPHBHMM BCTEBKEMM HE NM3rmdeX DEKE W CHMMETDHYHHM
pacnojoxeH¥esM OroJOBKoB jamO. B pa3spadoTaHROd MiIaH-cXeMe Tpacca
38PEryAMPOBAHHOrO pycaa pacnoJeraercda N0 BOSMOXHOCTH B cpenHed
YAaCTH pycna perm, Ha OCHOPSHHME MMEDIMXCT MASTEDMANOBE HETYDHHX
Halmonedult yoTzHORMNEHO, 4TO B OTHenbHHX yd9acTKaxX NpH pacxomax
300044000 m®/c norox NpoOTEKEEeT N0 eIMHOMY YCTORYMBOMY pYyCAY,RMe-
pmeny mpREY 550-650 M.

B pespadoTanHoll NaaR-cxemMe ODPUEATAA WMPHARA 3&pery/MpOoB&H-
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HOro pycaa pasaa 600 M. Pycso peRm DeryJmpyeTod NonepevHAHME
CPYRTOBEME JaMOeMit, PACHOOJOREHHHMHA OOM yraoM 60° NPOTHE TeYeHRra
saperympoBeasHoro pyons. OrosoBkE TpapepcHHX JIaMd KpenATcA Had-
pockolf pRAROr0 KAMES W DaACNONArapTcA Ipyr' OpOTHB Opyra; TarknM
ofpasoM B CTBOpPE OUOJOBKOB Namd cO3[aDT 3alaHHyD WMDHHY 3apery-
AEpOBEHHOrO pyoia. I'muapasirveckmll pacdeT CWTOBOLO M 3a8peEryJEpo-
PAAROrO pycJa OpH NOMOME TPAREDCHHX NaM0 CBOIMTCA K ONpereleHHD
OCHOBHHX IEADABJMYECKEX SJEMEHTOB NOTOKA M N&paMeTpOB YCTOWYMBO-
ro pycaa Ha peryiEpyemoM yuacTKe. YcToWYEBYD WMPHAY pycna M ray-
Ougy NOTOKE HA OpAMOAMHedHOM y4uacTKe pycia MOXHO ONpeleiadTh no
gopmysem C.T.Arryeuna /I/.

ImprHa pychia
0.5
By=A Aar . (1)
rayorRa noTora

m
hp=%— (2)

pge A - napawerp Gopmu pycaa, maf ycnopuii p.AMynapss
A =1,3+1,7;
m = 0,6040,67 - nogasaTeJs CTENEHH.
Makchuuanprad IAyOouHa NOTOKE

Humax = 1,5 hep. (3)

Panityc EpDRBRSHH Dycaa
Lna ﬁﬁneampgmmx KpEBOJMHEWHNX Yy98CTKOP DAINYC KPHBAIHE

rpaccH, coraecdo C.T.AnTyHERHy, 00 BHDyRIOMY Oepery B Hasane W3-
mde (na mmee £;=38y ) npuHEMaeTcA PABRHM

Y= (6+7) By,
B KOHUe Waruda (Ha nmiRe &3 =28y) -
,fz‘{ﬁ.;";]ﬁ*.

M'mapasaMuecKMil pacueT TpaApepcHUX nemd CBONATCA K onpgjene-
HAD CJENyOMMX HMXE BEANYHH.
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NagcHMANBRYD PAYOHEY pasMuBd y namd NpH KpenyeHHE OrOJIOBKOB M3
pRaHoro KemHA onpepeasoT no fopmyne C.T.AnryamHa m M.A,.BysyHoBa:

Huace =| TTemT [5(—"—&"—‘5 + Senet (M- Eﬂf‘f}ﬁ K (9)

rue K = 0,75 - roafmiment, y9IrTueapupll wepoXopaToCTE OTKOCA;
(J, - nonycTEMeR CKODOCTE WA IPYHTE, CAaranmero
pycJo; A
Js = cropocrs {OpMEDOBEHMA DYCIA;
m - roapdwimeHT 38NOXeHAS OTKOCA.
JaeHa nemd NpMHEAMAETCA He MeHee

;f 'g'p +.HB§ (I0)

( K= 0,5 - kosdfuumenT 3anaca). y
PaccToAHRe Memny nemoamm MNpH n;nyxc'!ﬂpu:-man CTEeCHEeRHM NOTO-
ga, cormaceo pexoMenmsumaMm C.T,ANTyHWAa, NOJXHO CHTE

£§-(ﬂ+s)5. (II)

lwpuHa HaMC, BOSBOIMMHX K3 MEJKOrO Necka, M3 yCJOBMA MX yC-
Toiluusoct® npunara pasHot fg = 20 m.
C ydeToM aMIUIMTYMIH KOJeO&HHA YDOBHA BOIH H& D.AMyJnaphe,
pasgHoft 2,5-3 M, M 3anaca Hgl yDOBHAMM NABOJIKOBHX BOA OKOJIO I,5#
npuHATaR BHoOTa Hamd cocraBndeT 445 M. [IpE KDEIUTeHMK Y&CTH Ha-
NOpHOI'0 OTKOCAE M OrOJOBKA TpasepCHHX namd HaCpOCKON DBAHOI0 Kam-
AA TOJMEHE HpEﬂJEHHH, cornacHo pexomesnaisy C.T.AnTyHuHRa, OpH-
gATa no pepxy 2,0 M, 0o HK3Yy 3-4 M. KpynHOCTE HEMMEHBUMX HECMH-
paeMux HamHell B oMecH JuiA HeOpockm onpenensercs no gopmyne C.T.
Anryuuaa 2 A.M.Toaesesa:

dy= 0,068U% (12)

rie Uy - makcHMajBEAH CHKODOCTE [OTOKA.

llpy WCOOABF30BERMKM NPHBENIEHHHX BHIle DeKOmeHIAUME M pocdeT-
HHX 3&BHcMMOCTefl, & TaKkxe npeIomeHEll ¥ CymecTBYDUHX 28BHCHMOC-
Teil pyrEx apTopop /3,4/ Cwm onpemeNeHH OCHOBHHE THADaBIMYec-
KMe SJEMeHTH NOTOK&, napamMeTps pyona, MIsH0OBHe DECNONOREHHA H
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radapuTHue pa3MepsE TpapepcHHX namd, Ha OCHOBE KOTOpDHX Owna pas—
padoTaAHa OUIAR-CXEME DeryIMpoBaHMA pycaa D.AMynspbM HEERe Tyauy-
DRCKOCO rExpoysna Ha amse IB8S KM, cornacHo KOTOPOE HeoOXOmEMO
foCTPOHTS 255 N&MG M3 MECTHOrO IDyRTa ofuel mmHoi 248 rm /5/.

Ilmmea TpasepcHuX memd cocrapager or 350 mo 2500 m; paceTo-
AnMe mexuy namdaam - or BOO mo 2I50 M., K konuy I983 r. M3 Hame-
geAHHx 255 namd nocrpoeny I09 ofmelt mmEroff 97 wM; y 26 namb oro-
NOBRE OTCHNAHH DBAHEM KaMHeM.

PeryyMpopaHie pycas TPaPepCHHME namdes# DACCMATDEBAEMOrO
yiacTka pexd (pHCYHOK) 3HEYHTENBHO yAYYNAAO YCJAOBEA BORO3adopa
B KAHATH: JUKBHIMPOBAHA yI'po3a CMHBA RyABTYDHHX 3eMEeNk M OPODH-
P& NOTOKA B CTOPOHY CT8pOrO pyciasa pexm. [IpOCTPEHCTRO MERAY HaM—
daM 3aHEcCEHD HAROCAMM M 9YACTHYHO OCBOEHO [ON NOCEeBH CEeNabOorROX0-
3ARCTREHHHX KYJABLTYD.

Pa3padoTaHHNe DeROMERIAIME 00 PEryAIMpOBAHMD Dycia P.AMy-—
Iaped’ TpapepcHHMH RamieME B3 MeCTHOr'0 I'DYHTa BHEIDADTCA 00 OT-
pacnesoMy Luspy PHenpenua Hopof Texmmem MMmBX CCCP ma I983-
1985 rr. ¢ skonomuyeckEM ofdexrom I00-I20 THo.pyd. HA I KM Im-
HH. peHm.

IunrTeparTypa

I. Anrysmr C.T. Perymmpopesnsme pycexa. M.:Ceapxosrms, I962.

2. Wpmyxamenos X.A., Tysos B.E. Pexomennaumu no peryapo-
BOHHMD Dycas TpapepCHHMM NamCemst IiA ycaopmil pex ¢ MeaxoneciaHHM
pycaoM. Teuxent, CAHMWFM, I983.

3. Myxawenon A.M. ,Mpmyxemenop X.A.,Kaomos O.A. Peromennye-
_Mue cnocold 3ampTH Ceperos p.Awynapem OT paswmuBs. CO.HEYyYR.TDY=-
nop CAHMMPYA, mun.ISI. TawxesT, I976.

4. Myxasenos A.M., Wpmyxamenge X.A. Pycnosde opoueccH H
EX peryympopapme. Cd.50 neT HAyYHO-HCONENOBATENBOROR padoTH
CAHMIPH. Tauxesnt:Yadexmcrad, 1976. |

5. Tysop B.E.,Pameanop K.D. PerymmposarHe Dycha D.AMyNADEH
nonepevduME COODYREHHAME M3 MecTHOro rpyara. CO,HAYyYHHX TDYHOB
CAHVMPM, Bun.I68. Tamsenr, I983.
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X.AMemarenop, Kakn.Texs.Hayk
(CAHMMPH mm.B. [, Eypuna)

PACYET GOPMHMPOBARVA CENEBHX OTJONEEM
B CEIEXPAHMIMIIAX ]

B cpemselt A3um nna GOpeOH C CENeBUMM NOTOKaME (JMBHEBHMM,
NABOMKOBHME) NOCTDOEHH MHOCOWHCNEHHHE CeNeXpaHRJHImE.

_ SallepxMBaA CeJeBHEe NOTOKM, CENeXPaHWINNE AKKYMyJMpYOT 3Ha—-
YHTEJBHYD 98CTE TBEDAOI'DO CTOKA, & NpoOoycKas ocBeTAeHANE xmmemi
CTOK 9EPeé3 BOMOBHIYCK B OTBOLANYD CETEH, TDPaHOPOPMEDYRT ero m—

porpal, cymecTBEHHO CHEXaA MAKCHMATLHHE Dacxon cend.

Ha KPynHHX BpeMeHHHX BOJOTOK&X CEJEeXDAHWIMMA CTDOAT C CAaMo-
CTOATENBHHME CCOPOCHHMM KaHanam#. Ecum uMeeTca rpynna Gimsxo pac-
OOJOXEHHHX, MeHee KDyNHHX, BOJOTOKOB, CENEXPSHHNMMS OTDOAT HA
. RaRuoM ¥3 HEX B o0pemmaapT 0o 40-50 B NpOTHBOGENEBHE ORCT Ei&l.

OmHEM H3 IN&BHHX BONDPOCOB NpE pacYeTe padoTH CeaeXpeHMJHMIE
ABNAETCA pacueT GOPMMPOBEHEA CEJIEBHX OTJOXeHE# B peryJaMpyDumEX
emKocTAX, Mmeomuecs pacyeTHue 3aBmceMocTE /1,2,6 M mp./ orHOCAT-
Of K BOAOXDAHMIMmAM, M ODEMEHEHMe HX K pacyeTy cejeXpaHmmmm npu-
BOIHT K CONBUMM HETOYHOOTAM.

B ormexne pycen CAHWWPYM, neummana o I972 r., OpOED NATCH Ha-
TyPHHE HCCAENOBAHWA CYNeCTBYDIMX CeieXpaHiil, DACNOJOXEHHHX Ha
NpeNropHux 3oHax Yadexucrana u Tamsmrucrasa; ¢ 1977 r. semyros
H MOIENBHHE HCCNEIOBAHMA ¢ UENbD H3YJeHHA DeENM8 EX DACOTH.

OGczezosanHNe ceNeXpaHWIMIE XSDAKTEDHIYUTCA GIELyDIEME Nape-
METpaMi: eMKOCTL Kojaedmeres oT 5 mo 5,6 mm.ua; BHCOTA MNOTHHH
0T 4 o 22 M; NJIOTHHH BHNOJHEHH E3 MECTHHX IDYHTOBHX MA&TEDHANOB,
aKony armpyoTcd cenexpaAmmma I0-IS ner. KoomyecTeo odcrenonad-
HEX cesnexpanmumu dosee I00 mr, M8 HMX B 20 cexexpaHEAMmax OCu-
JE NpOE3BelleAN CHEMKE npoduns wamm, O0peM cenesHX OTNOREHHH y
9THX cenexpeHRMME cocTaBadAeT or 5 mo 30% noxesHoff emxoorm. OTno-
ZeHEA B OCHOBHOM - NecYaHo-WIMCTHE IDyHTH.

[lo pesyapTaram NpopefeHHNX Hesm! McoJeNOBaHE] MOMydeR pAX
3apicHMOcTel Ui pacYeTs IMDHMHH W cpefHell MAyOMHE CeneHOCHOID
pycna /3,4/, Tpacnoprmpyomelt cnocodHoot noroxa /5/, a Texme
M3MEHEHHS MyTHOCTH H CKOPOCTE NOTOKE, (PAKUMOHHOrO cocfasa Ha-
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HOCOB N0 JUMHe cenexpanwmma /6/.

Ha ocHOBSHHW NOJY4YeHHHX 32BHCEMOCTefl pa3padoTsHE METOIMKE
pecuera GOPMIDOBAENA CENeBHX OTJIOKeHM# B cejlexpaHEIMuax Lis
npenropHoif 2oHH (pHCyHOR).

Huxe npupeneH NOPANOK PBCYETE CEJEBHX OTJOKEHHIl.

lpr Mcnosp20paumy rEmporpads NapOIKe HEXONAT OCHOBHHE Ne-
DaMeTDH BXONHOPO y4acTKa pyaia, CBOGONHOrO M MOLIODHOrD ABMXe-
HUS [OTOKA B ceseXpaHnJmue.

OcHOBHHE NapaMeTpd BXOJHOI'0 y4YacTHa& pycis BRANYENT ciaenyn—-
mHe SJEeMEHTH : WMDHMHY pyc/aa, CcpDemHmoo rayoMHy, CKOPOCTHE B MyT-
HOGTH NOTOKA.

llupuHy pyciia LA NOCTOAHHO HeficTBYDUMX CENeHOCHHX BOLOTO-
ko /4/ paccuMTHRaLT 00 dopuyre

(111
b= ﬂfﬂdfiﬂ.{?;jﬂ.ﬂ ’ (I)

LIA BPEMEHHO MeilicTEYDIRX nomoTokos /3/ -

B'K,T?%_t;r‘ , (1a)

rne (@ - pacxom cenemoro MoToka 3amenHOf odecnedeHHOCTH,M°/C;
d - cpensen3peuweHAN)l IEaMeTp HOHHHX OTJOKeHAll MO NaH-
HEM RenocpelcTBeHAHX MamepeHnit. Mpy OTCYTCTREM M3-

MepenHuX mensux @ MOXHO onpeme:wTs 0o Gopwmyxe /8/

d=0,19i%.

3heck ¢ = cpelHnil NpONOMEBHHIE YRJADH pycna;
f - wosfimumeHT ycToMuMBOCTM CpyHTa, cjaramiiero depera
pycaa; .
K- rosfduumenr, yumrasaounfi pusme £ K, = f—
I OTHENBHHX BANOB CpYHTA 3HaYeHHe 7 oNpeleanerci 0o
caenyommay GopMyaam 9/ :
1A HecBASHEX Ipyntos - f=H ¢ ;
ILIA CBA3HEX PPYHTOB, OOJANAOUMX CLEIISHMeM,

f--?ﬁ—gﬂ ;
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DA CKANBHHX NOpOJ
‘t" ;_,-;;' R exe )
rie ¥ - yrox BEYTDEHHEro TPEHER IDYHTE;

€ - xosdjMumenT cuemteHus;
G - nenpA=eHEe, ODE KOTODOM ONDEleAAETCH CONDOTHRIE-

HUe NODONH CHBHIY;
Rexe- npenen npousccrs Ha' cxarwe,

Cpensmo rayoMHY ceneBoro NOTOKA PACCYATHBADT N0 CJAELYDINE
38BBCHMOCTAM:

LnA 0OCTOAHAO AeloTBYyDEMX BONOTOHOB /4/ -

&
H =025 ?E d) ; (2)

JLnA BpeMeHHo HelcTeyoumx soporokom [3/ -

ek | (28)
2y ;W?

rue K; = ot f ;
a - cpenHEll pacxol cena 3a pacuyeTHuil EmATepBan Bpe-
MEHH,
InA npuOMEReHHHX pacyeros sHavenms f , K, W K, MOXHO
NPEARMAETE N0 TalmHile. -
Tadawnna

:L'pyAar, cneraoawf -f
:0epera pyans :

llecyanuid 0,5-0,7 I,52,0 ﬂ.ﬂﬁ-ﬂ.?‘?

CyrisHoK, GEEEE;QE
BRIOYEHHEM
ro pecka ® rﬁja'm 0,6=0,8 1,2-1,6 0,06-0,08

CyrameoK, cynech
PJIMHE ¢ BRIDYEHEEM
rpappa B raneguiexa 0,8-I,3 0,8-1,8 0,08-0,13

I'pydoodaomoanuil I,4-2,0 0,5-0,7 0,I4-0,2
{louy cransaufl 2,0-4,0 0,25-0,5 0,2-0,4
CransHuit 9,0-20,0 0,2 0,4

Ky P Ky
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Cpensom cKRODOCTE CeneBOr'0 OOTOKA 00 CEeYEHED ONpeleidDT No

@HOTE
b % U = B S
B-H

llanee ycTaHABIMBSLT CPAHMIY 30HH CEOGONHOrO M OOLOOPHOIO
TegeHnll no caemypmuM oy LEM:

AN 30HH OONOODHOI'O TeYeHMA -

g; -5 _f{'!' ;
Lns 30BH CROSONHOIO TEYCHHMA -

gf"i. <y gj_' ’

rie [ - mmee cexexpaswmme;
Hy - rayompa BOIH B KOHDE CeleXpaHHIAmaE.
HameReHHe IMDWHH, AYOMHH, CKODOCTE ¥ MyTHOCTH IOTOKE B
30He CBOCONHOIO TEUEHHA ONpEeMeNdaDT CACLYOMM OCDa3O0M:
IMpHHY [OTOKA - N0 Gopmyie

Be=B+2b1y fg |

rie o = 8II° - yrox pacIMpeHEA NLRDEHH NOTOKA NO LIMHE Cce-

JeXpaHrIMLE ;
liz - paccrosEEe OT BXOAHOPO CTBOPAE N0 PACCMETDHBAEMOrO;
CKOPOCTH [OTOKA = 00 yPEBHEHED

a
. Vie= g 7;
FIYyOHHEY BOIH - 0O PABEHCTRY

O6meMHyD MyTHOCTH OOTOKA HAXONAT 00 fopMmyre

Sz~ -J'Q#‘#'fﬁr—%ﬁ"ﬁ“"“)-ﬂﬂ(ﬂ%ﬂ“)
X po

V3ueHeENe WMDHHH, CKOPOCTE M MyTHOCTH MOTOKAa JAA MOANOD-
HOll 30HH IIPMEEEMA HA TPEHSETHOM y498CTKe OOpejlesADT TaK:

DADHAY TpaH3NTHOR 30AM HaxomaT no dopumyne (I).

W3meEenme CHODOCTE NOTOKA& NO JUMHE YCOTEHSBIMBENT 00 ypaB-
HEH¥D
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Uie "Ur-Use) (1- 122) + e,

rie Uz - cKopooTs nOTOKa B KOHIeE cenexpaHmmma;
{2z - paccrosEMe OT Hauana MOXAODPHONO TEYEHWA XO DaC—
CMATDHBEEMOrD CTBODS;
P, 5, Lou~ NIOTHOCTH BORH, HEHOGOB M CMECH.
YMeHBmEHR S CPELHero pasmepa rampasiudeckofl KpynHooTH HaHO-
COB OoopepenAnT 00 Gopuyae

= " {r -
w;; {;L:"; er E}-:E

MameHenre MyTHOCTM NOTOKA NO IJMHE HAXOJAT NO BHDAEEHND
P *
00 LR85 ) FG0 t 50en- £].

Caoid oraoxenmil 3a pacueTHu# MHTepB&N BpeMeRH onpenendeTcs

N0 paBeHCTBY
G ﬂ_(%:&&,

rie (W - nrowans 3eprans BOIH.
OCumit cnoff orToxeHml B KaxuoM oTBOpE

O=2G6p+SsHn ,

rane 20p - CyMMa CAOEB OTJNOXKEHMI IR BCex pacdeTHHX MHTEp-
PATOB BPEMEHH;
§; - ocrarTousas OOBeMHAA MyTHOCTH [OTOKS C HEOCEBIMMH .
BO BpeMAd 3aM0JHERHMA CeleXpSHEANNA HSHOCAMHE

: 8y = (0,25+035) S
YRIOR MHa InA celeXpadmIums HaXomsaT 0o dopMy e
= _G
tgd = bdo-7-

re o - YRAOH JHE CENEXDAHWIAWS 10 NOCTYIUIEHWS CENeBOro
naBojga.
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' B aammoYeHEe MOXHO OTMETHTH, 4TO NpH MPOEKTHDOBAHHME CeJe-
XDARRJAHI ¥3 PDYHTOBHMX MaTEeDHANOB yPaBHATENBHHN YKJIOH OTIOXEHHN
HEHOcOB "WHCTDYKLA NO OPOEKTHPOBSHMD ¥ CTDOMTENBCTBY NPOTHBO-
CeNeBHX IBUMTHHX coopykeHmit™ (CH-5IB-79) pexoMeHIyeT NPHHMMATE
DPABHHM fgd’f =@ . OmHagD HATYpHHE M MOJENBHHE HCCJENOBaHuA
geNexpaHAINn N0Ka38/M, YTO HeHOCH OTHAElANTCA B Yale He IODH3OH-
TanbHo, ‘RAK 2T0 oTmedeno B "MHcTpymumm”™, a ¢ yraonom. llpuuewm,
HEWMEHBUME YKJAOHH OTJOXeHMI HalaonaoTcA y NAOTHHH CeJeXpaHmmi-
mWa ¥ pACTYyT B CTOPOHY NoppolfAmero pycia. B cpenHem nocne 3aHe-
CEHHfA-3aMJIeHUA MEePTBOI0 00LEMA yPABHUTEJbHHA yKJIOH OTJIOREeHHH
cocrasaser (0,2 - 0,6) lg oo .

(pennaraemuft MeTol pacdyeTa HAHOCHHX OTJOKEHH) NO3BOJAET
paCCYMTATE YyPEBHMTENBHHN YKJAOH OTJOEEHMH B 3aBHCHMOCTE OT Ca&-
rapmeficAd pacyeTHoff ofecnedeHHOCTH CeJeBHX NOTOKOB. [0 aToll me-
TOIMKE NpousBeleH pacdeT GOpMEDOBAHMA HAHOCHHX OTJOXeHME cepHM
NEBONKOB, ciarsomeficd M3 NEBOIKOB pacyeTHoff odecnedersoctr P
(%) oOmsmM umciom A ;meT Ha ONHOM M3 cesexpsHEaMm @eprancKOiR no-
JAMHH, BuuEcneHEs nponaBommmmchk Ha JBM EC-I033 ¢ nomoupn OCEC.
Pe3ayeTaTH pacdeTa MCNOJB30BAMMCE JJIA ONpEJieseHlA CPENHHX OTME-
TOK QJHA& ¥ NOCTDOEHHMA OpONOJMBHHEX npodmneff, 9TO NO3ROJMIO NpOM3-
BECTH NOCTpDOEHMEe HOPHMX KPMBHX OC0BLEMOR CeJeXpPEHRmMNa W N8TEk Opo-
THO3 SaWIeHWi-38HECEHHA MIA Nepwona [ Jer.

I'.A.lloft, Rapnm.TexH.Hayk
( CAHVMPH »m.B.J.Eypusia)

BOFBEA C HAHOCAMM [TPH BOKOBOM BOJO3AEOPE
C HAHOCONEPEXBATHBAXIMMA T AJIEPEAMM

Boprde c HaHocamM Npe BoIo3adope Ha NPEArODHHX M DaBHHHHHX

y9acTKax peK, a TaxkEe DyIOBHM NponeccaM y IHIpPOY3JOB OOcC-
BAmeHH MHorue padoTs npod.C.T.Arryausa /I-4/.

B mecTHIecATHEe M ceMulecATHE LOJH MHOI'HMMM COBPEMEHHHKAME
C.T.AITyHHHa paculper Kpyr BONPOCOB [0 WCCAENOBAHMD METONOB
dopeCd ¢ HaEQcaMM NpH BPONO3adope M3 DeK.
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Tak, opod.H.®.llanesnsa MconemoBaa ycuoBMA BONO3adopa Ha pe-
Kax ¢ OOMNLHHMM NOHHHMM HSHOCEMM R Npepnomny SOKOBOR THO BOIO-
3adopa ¢ HaROcONepexBaTHBapmMMM ranepesa /5/.

Kaxk nokasamM JaadopaTopHue HcoaemopapmA H.Q.Jlaneima, agder-
THEHOCTH padOTH HaHOCONEepeXBATHRADUEX raxepefl 3apHCHT, [JABHHM
o6pasoM, OT BeJMYAHH Nepenags NapjieHHA ¥ a0COJDTHHX DA3MEDOB
30H NOHKXEHHOr'0 LgBJeHMA nepejll ramepeefl. BeJmunARa 30HH, B CBOD
oYepenb, 38BMGAT OT pacnpeliejeRMA CKOPOCTE noToka. lloaToMmy
OYeHb BE2EHO MMETE XOTA OH NpHOHMEeHHHE NpeNcTARJEeHMA O CKODOCT-
HOR CTDYRTYDPE NOTOKE Nnepen RBOJO3a200pOM.

Yuprupasa orcyrcTEMe snaymTHIecKoR 38BMCHMOCTH, MO3BOJAN-
mefl onncark noje coropocTefi nepel BOXO3a00OpOM, MH MNONHTAMHCE pe-
WHTH STOT BONPOC ¢ NOMONBD TEODHM MCTOYHHKOB B CTOKOB.

[Ip pypoze GOpMyJH HCXOUANMH K3 OCWEro YpABHEHHMA IBFIXEHMA

6/ .
O-0o+§ vt 0 0%+0, , (1)
rue {7 - abcomoTHES CRODOCTH LBHNEHHA YACTHUN 2JEMEHTap-
HOr'0o odnema;

(J, - BEKTOD CKODOCTH NOCTYNATENBHOrO NBMEEHHA BUJE-
JIEHHOI'0 SAEMEHTSDHOrO 00heMa; '
vt - BpaileHIe YaCTHIH BOKPYI MIHOBEHHOR ocE;
d% - pamyc-pexTop peOpaRHO} YacThiN;
UP - CKOPOCTH NepeMelleRMsa YacTHLH B pesyabrare jaedop-
: MaLMK odpema,
Ecim JonycTHTH, 9WTO TedeHKe ABieTcd NoreHmdanbAuM (Ges-
puxpesun), T.e. YOEJ=0 , To 1mia TpexmepmOro nOTOKA MMeeM:

2400 (45 7§23 -0

IlnA cymecTBOBEHEA TAKOIO PABeHCTES NONMEHO OHTH BHIOAHEHO
yCoNORMe :

W c;r Ve Oz _ 00y 0Uz
5 -3 0z "9z 7@ "0

YTO BOIMOXHO JMUL MPW Hanwuum Hexoropoh gymkwm ¥=(L,9,Z),
YacTHas NpoM3n0OAnan oT KoTopoll neeT cOOTBETCTEYOEYD NPOEKIMD
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%'Um! gﬁ‘fg'%: g-ﬂ, .

[omeTapnAd oTE SHAYEHHA B yDABHEHEE HEpa3PHBHOCTH

?E"if-ﬁ-r%tﬂ. OOJy9HM :
ﬂ't .Il‘f.ll 2
ﬁ%i-‘—?%T + é‘Lz? = {E}

Ypepuenre Jlannaca AD HacTOAMEro BPeMeHM Demanock AR Opo-
creflmmX clyyaeR TDYHLOEMKHEM IpadiidecHHM METONOM WM SKXclepHMeH—
TAIBHHM 0yTeM, TpedyouMM ycTpoWCTBa JOPOrocCTOAImX Mmolesel m
OpHMeHeHHs chelMamsHHX NpUCOopoR.

Mexny TeM pemeHHe MOXeT OHTH BHEMMTHYECKAM H& OCHOBE JHM-
HeliHOCTH ypaBHermA Jlannaca, KOTOpad 3aKpYEeTod B CASAYOWEeM:
ECNE cymecTByeT HeCROMBKO dyHKUME, YAOBASTHODADUWMX N0 OTAEIE-
HOCTH ypapHeHEw Jlanmaca, TO ® cymms aTuX $yHrumll Tax=e dyner
JOOBAETBODATE ypapHeHMw Jlannaca, 3JHA&yMAT, GyHKIMA JOSOr0 CaOX-
HOrO0 NOTEHUMANBHOrO ABMXEHMA MOXeT OHTE onpejiesieHa NyTewm aire-
OpaMYecKOro CyMMHDOBAHWA HECKOABKMX QyHEUMN NPOCTHX COCTARIM0-
DX ABMXEHHA, H& KOTOpHe pasajaraeTcd odmee IBMXEHEe, T.e.

CKODOCTH, T.€.

P\l )+ P+ Fyr oty (3)
rue ¥ - noTeHuMan cXODOCTM CIOXHOTO NOTEHUMATLHOTO IBH-
REHRA;

1,%,%,% - norenuven cropocTH COCTERNANMAX IBMREHWS.
o yonomep NOTEeHUMANBHOCTH NPHECHMA

g-ﬂm, g’-t&,; g—;‘-%, 3 5

d
ﬁ}f-(&r ) gy&-ﬂﬁu ) gg‘-ﬂ, M Tufle,

2.0, S, §E2-0;, nrax.,
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OTEYA& Uz=0xy + Uyt Uy * ... +Usp , (4)
@"ny"‘ffm“”n* "*+{‘ryn Y (3)
L&'Uﬂ*ﬂl+{fﬂ+""hﬁ"‘ ()

rne Up,Us, U - KoMNOHEHTH CKODOCTH CJOAHOIO NOTEHUMATBHOID

ILBARE HA ;
(%, Uy, Uer - voMnoHeRTH cxOpOCTH OT NEpBOTO YACTHOID
IBAXEHHA ;

Uzy, Uy, Usy ~ xoMOOHEHTH cxOpDOCTE OT BTODOTO YECTHOLO
IBAKEHNA M T.J.

Takum odpasom, ILNA ONpelefesnsa EMHEMaTHYecKOl CTDYHTYpPH
CJOXHOI'O NOTEHUMAJLHOrO NOTOKA NOCTETOYHO ONpelenMTE KOMNOHEeH-
TH CKOPOCTH OT COCTABHHX YE£CTHHX NBMEeHHH ¥ NpocyMMEpOBATE HX.

Ina paccmarpmpaeMoro Hamm caydesa (prc.l) 4YacTHHe JBHEEHRA
BHABAADTCA W3 aHANR3Aa pafoTH IMIpoyazaa. B nepHon EHETeHCHBHOIO
IAHKEeHMA HaHOCOB npomeT BonocOpocHOR NXOTHHH, OpHMMuHEaDmeR X BO-
NONDHEeMHHKY , OOHYHO 38KPDHBADT IUIA 9KPAHW3AUMK M CO3I&HEA 30HH
O0OBHWEHHOrD JABMEeHEA, § HAHOCONEepexXBaTHBALNME IANeper NOCTOAH-
HO OTKDHTH. J8KpuHTHH OpoJeT NJOTEHH KAk O oTdpacHBaeT Ha3lan
Raderapmei! NOTOK, ® 3Ty NOBEPXHOCTH HALO pPACCMATDHBATE KarK [0-
KPHTYD HenpepuBHHM CJAOEM 2JIEMEHTADHHX HCTOYHMKOB.

[LnocKOCTh BXORHHX OTBEPCTE@ HaHOcONepeXBaTHBaLUWEX ranepeii,
Yyepes KOTOpHE BcacHBaeTcA npomuBHOM pacxom, caeiyeT paccMaTpi-—
BATE KK NOBEPXHOCTH, NOKDHTYO HeOpPEePHBHHM CI0EM aJeMeHTSDHHX
CTOKOB.

Taxum 0Opa3oM, CKODOCTHOE NOJe Nepel HaR0CONEepEeXB&THDED-
mUME TanepeAME GOpDMMDYeTCHA, 3a CYEeT CJOXEHHA CAeNyDUMX YECTHHX
NOoTesUMATEHEX APEEeRHf :

8) IBRXEeHMA OT CHOTEMH SAEMEHTAPHHX MCTOYHHKOB 38KDHTOIO
opoaera BOMOCOPOCHOR MUIOTHHH, NPEMHKAKWErO K BONONDHEMHHKY ;

0) IBEXeHMA OT CHCTEeMH 2JIeMEeHTApPHHMX CTOKOB, pPacnoJoien-
HHX B ONOCKOCTE BXONHOIO OTBEDCTHA Nepsoll HanOcONepeXmATHBEN-
me## ranepem; .

B) IBRXEHHMA OT cHcTeMH 3JEeMEHTADHHX CTOKOB, DACOOMOEEHHHX
B NNOCKOCTH BXONHOro oTBepcTHA BTOpoR HanHoconepexsaTHBaouef
ranepes;
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T) MOCTYNATENLHOrD JNBMMEHWA OCHOBHOIO noOTOKA.

CxopocTs nBuxeHrs noroxa » modoil TO4YRe, BO3dyxnaesmas ajne-
MEHTOPHHM WCTOYHEKOM, onpenensercsa mo Jopwyne, noayueHHOR Hamm
ARA HCTOYHMKOB OIDAMMYEHNOrO yraa meficTomsa, KOTOpada, B OT)MUHE
OT KAaccHYecKkol, yduTHBAET TO OGCTOATENLCTBO, YTO CTDYA RUJIKOC-

TH PacnpocTpaRfeTcA He BO BCeM NPOCTDAHCTBE, & B NpeNeNax nony-
MAOCKOCTH :

d{f"gg' ’

rae d{’ - ckopocTs, BO3Cyxmaemas B JmOoM TOYKE SJAeMEeHTap—
HHM MCTO4HRKOM ¢ pacxomom dQ ;
¥ - paccToARMe OT auIEMENTAPHOrO MOTOYHEKA IO BHOp&H=
HOR Tourm; 7 = 3,I4.

Ilxa onpeneneHMs cKopocTE, coodmaemolt 4acTRUIE /1 CHCTeMol
SMEMCHTAPHHX MCTOYHMKOB 3aKDHTOrD OPONETA OMOTRHH, DACCMOTDHM
cxemy (puc.I).

dxemesTapuuit McTouHmR A7 coolmger q8cTHUE N CROpPOCTS,

PaBryn
3 m.?

rpe  @U; - ckopoers, mudm,neuaﬂ gacTaue /1 ajeMeHTApHEM
RcToYHRKOM d& ;
d@; = (bdx - pacxox meueurapunru ACTOYANKA;
Us - cxopocts naderaomero noroxa;
%1~ paccroAnme oT SMIEMEATAPHOI0 MCTOYHHMKA JI0 Yao-
TMIN N .
CocramnsApupe srofl cropoctm

dﬂ;ﬁ - %—&‘xr 1 ﬁ—‘r _-;r

hdze Y
dﬂg’"ﬂ"“ﬂ; IIIml’ ,

e Vi= V['ﬂ"ﬂ Z)+ s

Ansi nonyuyenns cropocTm, coodwaemofl YacTEue 21 Boefl cHCTe-
MOR SNMeMeHTapHHX MCTOYHMKOB, 0YeBMAHO, HANO B3IATE MHTErpan OT
n lﬂ' ﬂ,ﬂ -




_ Puc.I. PacyeTHas oXxema COKOBOIO BOAO3a00pA C HAHOCO-
NepexXBATHESOIMME CajepesnH ;
I - sakpurufl nponer BOROCOpOCHON MIOTHHN; 2 -
neppad HAHOCONEpPEXBETHREWMAA ralepes; 3 - BTO-
pad HarOcONepexeeTHBAOMAA raneped; 4 - OHYOK.

flogne MATErpXpPOBEHMA W YOPOMEHHA MOJYTHM:

Uzi=-2 ta L (7)

U= 200 ()

rye R;-V(ﬁc*mﬂf+y‘:; X
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R;"'jmn:fyf-; 3
f:-aw@f%+awt 7

dnementapiuli cTOK (J nepsofi HasoconepexBaTHBaNUel rare-
per (puc.I) coodumaer Tof xe JacTEme /1 CKOPOCTE

dd
dﬁ-ﬁ ’
ppe W, - cropocTs, cooOmaemes JacTuue M eMeHTADHHM
croromM dy ;

l : d@, = U-dy - pacxon 3neMeHTApHOro CTOKA;
E U - cropocTs NMOTOKA B RaHOCONEpeXBaTHRapmeR rane-
-. . pee;

Y, - DBCCTOARNE OT IMEMEHTAPHOr0 CTOK IO HacTill 7 .
CocTapnADIME CHKOPOCTH NO OCAM KQODIEHAT:

Uda z
dVer = Ty, %

:r Hﬂ’ _Hn-b" F
, L T
rpe Y=l +(Yn-9)*

Tocae unrerpupopauss s npenenax or 0 xo ( 0 + 6, ) mony-
YEM 3HaYeHEe CKOpPOCTH, coodmaemoff wacTmile /7 CHCTEMOM SaemeH-
TAPEEX ¢TOKOB nepsof HarocOnepexBATHBAONER CalepeH:

Usg =~ 42 » (9)
O - Y-ty B (10)
. y2 q -RS_ )

rze !‘:-ﬂeﬁ-’fj‘—& - avely —"'ﬂ;:';—{'ﬁ:l

EJ'VITJ:{*{FH'JJF ’



52

R, = V@2 +(Yn-(6+6,))F .

AnanormyHuM 00pasoM MONYYEM CKOPOCTH, CoOdmaeMy®w Yacrmye
# CHCTEeMOR sneMeHTEDHHX CTOKOB BTOpOR HaHOcoNepexmpaTHRanmef
raniepex: -

Uzs= -4 - 1D
Usg =3 tn & (12)
e J‘J_W ﬂ%ﬁfﬂd_a@ _yﬂ'(ﬁl%idiidd : ]

Rs=VZk+(Yn-(8+ta + 6:)* |
Re=VTi+(p-(6+t9+26))" - '

Oc¢HoBHOM TOTOK MBHMXeTcA napamnensHo ocH Y . [osTomy oA
AEeT TONLMO CfHY COCTAaBRJIADINYD:

U.‘!cf: - 0 ’ {IE}
Oye=-0s . (14)

Moncrasnnn Haltmesuwe cropocte (7-14) » ypapredna (4) ®
(5), nonyuem pups=eRMe A onpeleneHnd KOMDOHSHTOB CHOPOCTH
C/IOXHOPO MNOTeHUMANBHOI'C DOTOKE Depell HaHOCcOoNepexpaTHRaomell ra-
nepeefl Sogoporo THO& ROUO3adopa:

Uz--%ﬁﬂuﬁifrnm, (15)
L’;-#‘;#f— ﬁﬁgﬁ?“ﬂr# . (16)

Ina Gonee TOYROrO ONpefleneHMA NOAA CKOPOCTER HEOOXOAMMO
Y4YHTWBRATE B fAeficTBMEe ODOM3BOIHHX CTOKOB, BO3HHKADNHX HA 38K-
DHTOM NPONETE NJAOTHAH MOL BAMAHMEM [EepPBMYHHX CTOHOP OepBOH M
RTOPOl HAHOCOMEPEXBOTHBAOIWX ranepei.

Pacxon asaeMeHTAPHOrO NPOM3BORHOIC CTOKA OnNpeneadAeM 00
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daﬂ--%k% iz

Honysessol ¥3 eupezeaut (10) u (I2).
Juim ynpomernsa pacuera Jorapedmuueckrfi 3axos pacnpeneneHMs
IDAEEHEA CTOKOR ZAMeHNM Epﬂuoﬂﬂﬂlﬂﬂll [Fﬂﬂhz}-

tﬂlﬂ]ﬂlﬁ TS
1)

Puc.2. Pacnpemenenne HanpAmeHME NPOH3BONHEX
CTOKOB !

fz R)=f,(R)- £RHB 5 (17)

,_:n- | | £, (R)= 4 Jﬂ%{f’- (18)

- Taxum odpasom, cywmmapHuil l.'l-ll:mn aJIeMEeATAPHOI'0 MCTOYHHKA
! ”imrnru nposera NIOTHMAH BHDARAETCA YDPABHEHMEM

4@, - Uidz-F,(R)dz+ ﬂ(ﬂ}flfﬁ}m‘r

Usrerpapys muddepenumansaue :fpa:uuum

| : )-£(R)
df’n'(é"' %@) é;?mﬁf frmﬂ% ¥ 87 jf"‘{:z.-‘iﬂf' ’




=L

avy- (—f{/— ’f';g)ﬁ) z .'::,,-r] &(f&'}_&@ ?’%%:ET

» npenenax or O mo fr , nomywmm:

[&'_(igj-{fﬂ_ Tl %ﬂ: ,(R}) &%F Q’daml;wﬁ_ ,ﬁﬁ]'ﬂ]} (19)
Oy - (- L0, SO aliBL Vg e (o

Noncrapans Hoswe amavenua Uz, w Uy pmecro neppux caa-
reemux B ypapHenma (I5) m (16), noayumm Gosmee TouHHE (HOPIYJH
1A ONpeNeNeHHA KOMIOHEHTOB CKODOCTH MOTOKa Nnepel HaHOcomepe-
XpaTHBaOWAME ranepesmi COKOBOIO TENA BorLoasdopa:

o= (L0Ys_ 2t B HR)),, B, 15,

Hbe

- HRER_ L (rogy) (21)
FR)-Us R)-£,(R)) R)-£.R), R
0y-(- Lt S A Gl

Ry R |
AR (22)

BunosHeHHHe paCYeTH NOKEJIANMM, YTO NOUYYEHHHE ¢ NOMOWBD
TEODHE MCTOYHMKOB M CTOKOB- PACYETHHE JI8BMCHMOCTE NO3BOMADT de3
38TPATH OONBUMX MATEDHENBHHX CPEeNCTB NOJYYHTH NPENCTABJEHKE O
CTPYKTYpe MOTOKS B HallTH ONTHMANBHHE KOHCTDYKTHBHHE DEmeHMA no
GopeOe C REHOCEMM NDE BONO3a00pe Ha NPEAropHHX Y49aCTKaX DeK.

L]

InrepartTypa

I. Arrysen C.T. BunpapHTeNbHHE, 3SUMTHHE ¥ DEryJHpOBOYHHE
cOOpy®eHHs Ha perax. M. :Cexpxosrua, 1947.

2. Anrymun C.T, Perymmposanme pycea per npe Bomo3adope.
M. :Cenpxoarns, I950.
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3. Anryemn C.T.,Bysyrop H.A., 3auMTHHE COODYEEeHMA HA DEK&X.
M. ,Cempxosrus, I953.
e 4. Antyera C.T. Perymipomsnme pycexa. M.,Ceabxosrus, 1962.
" 9. leremus H.®. BonosadopHEe COODYEEHMA HE DEKEX ¢ O0MiIE-
HEMA JIORHHMM Hapooamm, M. Komoc, I964. '
6. [lopx H.J. Texumyeckasa rEnpoTexHnka. M., Mamrus, I969.
7. Jepn W.H, ]lBAxenue peYHHX ONOTOKOB B HUMHMX Obhedax rEn-
porexardeckux coopyxermit. M.,JHeprousnar, I955.

A.C.Myxaxenos, KadIl.TexH.Hayg
(CAHMMPH mm.B.J.Kypuna)

FPETYIMPOBAHWE PYCHA W PEEMMA HAHOCOB . AMYJLAPEH
4 BECINIOTHHHNX BONOSABOPOB PYGIOPELYJIMPOBOYHEMA
COOPYREH HrAMM

B cpemHeM TeuyeHMR AMyIDspbM B HACcTOsAUee BpeMd QyHKLUMOHEDYDT
KpynAse OeclIOTHHHHE RON03800pH He Haparymcxmit xanam um.B.W,lle-
muna (KKK) ¢ pacxomom mo 560 m°/c, Kapumsckmii MauMsHul Kasan
(KMK) ¢ pacxozom 200 m2/c E Amyoyxapckuit mamuaufi xapan (ABK)
¢ pacxomou Xo 350 M°/c B nepuon mereTaupi. CpenHmMe CONOBHE pac-
Xoud 3peck cocrapaApT I350-1720 u°/c, naumensmie - 370 u°/c,
BMIUIETYHE sonedanu ypoeaa mocreraer 2,5+3,0 M. Cpepnsasa rono-
Bad MAOroNeTHAA MyTHOCTE KoJelnercH ot 3,3 mo 3,7 RI‘;"ME; Han-
dompman mocTsraer 20,0 kr/mM°. HanocH p.AMyIApEM TDaHCIODTHDYLT-
cf, B OCHOBROM, BO B3BEWEHHOM cocToAHMM (okroso 80-85%). Kommye-
CTEO JIOHHHX HEHOCOB cocrasnderT B cpemsem I5-20% or croxa Bame-
MeHHHX, YPeJMYMBEACE B OTHENBHHE NeprojH no 20-25%. Baeromue
HAHOCH B pycle PeKH NepeMemanTcd B BHIEe NOHHHX IpER BHCOTOR
142 u,

B pexe, B YacTHOCTH y GECHNMOTHHHOIO Bomo3adopa HKMK, B ne-
PHOZ, MeXeH¥ CpelHMEe CKODOCTH NOTOKa cocTammam I,0+41,5 w/c,Max-
cuManbHue — I1,441,6 M/c. B nepron NONMOEOIBA MEKCHMANBHHE CRO-
poctr pocturame 344 m/c. (poposbHHE YKJAOHH BOIHOM NOBEPXHOCTH
‘HE y4acTHe CeCIVIOTHHHOIO BOMO2A00pPE B NEpHON NEeEeHH COCTEDJLLmM
l 0,00011+0,00018, B nomomomee - Q,00030+0,00033.

; WHTeHCUBHOe yBeJKdYeHHe BOLOOTOODE Ha OpOWEHKE, QCOOEHHO B

el
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MeXeHHH nepnon, Korma sono3adop nocreraer 30-40% or pacxonma
PexE, ¥ M3MeHEHWe OHTOBOI'0 DeMMMS DEXH BHIBAMM HEOOXOIMMOCTDL
pa3padoTH KOMLIEKCHHX MEPOMPHATHA 00 DEryMMpODSHMD PYCaa M pe-
KMMA HBHOCOB ¥ BOIC380ODHHX COODYXReHMil, TAK XKax npH HeycTofium-
BOM pycae X OXySHaHEM NOTORA ¥ OecOMOTHHHHX BONOSAGOpPOB Ocyuwe-—
CTHICHNE MAGHOBOrO 3a00pA BOIM B KaRany Oe3 peryiMpoBaHEA pyc-
J& DEKM CTAN0 HeBO3MOXHLM.

CormacHo pexomenmaimm C.T.Anryumua /1/, npu GecrnmoTHHHOM
BoZo3adope M3 PEE ¢ CAYXNSDMEM DYy CIOM HeoOXONEMO NOINEPEWBATEH
CTPpexeHP NOTOKA §y BONO3AGODHOrC COODYNEHHA NPH NOMOWM PpYyCa0Ope-
TyXMPOBOMHEX COOpPYEeHHH.

Peryampopasue pycns u dopsda ¢ Hamocamu B ycnopuax dec—
MTOTHAHOrO BOMO3a00Pa B CPENHEM TedeHMM P, AMyIAapbE OCymEeCTRIA-
ETCA:

- B CAMOM Dycje DEEN DyCAOpEeryJMPOBOYHHME COODYXEHMAMM,
ROTODHMR ABJAADTCA MOOPH, CTPYyeHanpapnAomEe NAMOH, NPOpesH X
NPOKOMH ;

= ¥ roaopHuX dacTeft BOmO3aCOpHHX Y3I0B;

~ yoTpoMCTROM HOBHX NONBONAWAX KAHANOB;

=, OTCTORHHMEM COODYEEHNAME HA KaHane,

Ha ocHOBaHHM HETYDHHX HcoaeioPaHHft HaMmil yCTAHOBJIEHH H3Mme-
HEHWS MJAHOBRHX fonoxeAmMit pycns, BeJIMYMAN TBeproro croxa, dax-
THUECKME OOBEMH NOCTYNMBEMX M OTJOEMBIMXCA MNOHHHX ¥ B3BemeH-
HHX HAHOCOB, ¥X paruMOHHME cOCTAB M TpaHCNOpPTHDYDWAA cOO0OC-
HOCTH NOTOK2 P NOABONAIMX Kaganax B B OTCTONHMKeE.

B cpeldeM TeueHEE D,AMynapeM B pafioHe GECIIOTHRHOLO BOJO-
sabopa p KMK, ABMK ,HKK. HaMe peapaCcOoTEeHH CXeMH pPa3MemeHMd B KOoH-
CTPYRIMM OCHOBHHX DyciOperyaMpoBOYHHX cOOpy=eHEll y mono3adopa

(prcysox) .lpuzeTne OcHOBHOrO OOTOKA K TOYKe BOLo3adopa c no-
MOWBY NONEpevHHX NaMC M3 MEOTHOrO IPYHTE ¢ 3AKpeMIeHHEeM Oro-
JOBKOB H HaNopHOf rpAHE H3 PREHOI0 KEMHS LA Oo0ecOnedeHEs TpPaH-
3HTE HAHOCOB HHEe BONO3&0Opa, B DesSyAbTETe KOTODOr0 peryampy-
ercd muuxkult u Toepmuidl crox. Ha pucyske (Ha opumepe Bonp3aado-
pa He KMK) npuBOIMTCA pery/epoBaHMEe Ppycla p.AMyAsSpbM HA y4acT-
Ke OSCOMOTEHHEX BONO2800DOE C pYyCAODEryJARPOROYHHME ODODYEEeHH-
AME B JaHH CXeMH pPacNOoJIOXeHHMA OonepevyHHX namd, DAMHE BX, pac-
CTOAHME Mexlly namdaMy ¢ OpRRASKOM DycAOBOH OOCTAHOBKM K MeCT-
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~ [nas-cxema KOMNAEeKca PyCAOPEIyAMPOBOYEMX ¥ IONOBHHX coopyXen i
Ha yvacTke AMyZzaphM Yy GecIOTMHHHX BOZO3a00pOB (un npmsepe Cec-
llln!l:uné'o Boposalopa KapmuHCKOTO KaHama): I- HoBME NOXBOAARMI
;III.I =[,6 Ku); 2 - MoABOAHAR Fauoda C mﬁg CHHUM KapMAHOM}

- HHMK; 4 ~ mpasoGepexunii mpokom ( ? »0 Ku); 5 = cra=-
P08 pyClO MOABOARNEIO KBHANA; 6 ~ DYCAOPEIYAMPOBOYHUE MEpONpMs-
THA R8MON, WNODH M3 MECTHOI'O PPYHTA C KpPENAeHHEN TONOBHOM YACTH
W HaNopHOff rpaHK pBaHNM KawHeM; 7 — NpoeKTHpyewas 1paccs pPeKH .
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HuM TNPHPOAHHM YCNOBMAM.,

JmHe nonepedHux pamd cocraBaser or 650 mo I300 m; pac-
croAHMe mexny HNamdawmy - oT 650 mo I0O00 M, [IpM KOMINOHOBRE pYCJID-
pPEryJIBRPOBOYHHEX COOpYyXeHHfi B NiAaHe Yy4Y&2CTKa DeKM ¥ NpOeKTHPOBE-
HAE 3aperyAdpOBaHHOrC pycla, cornacHo pexomenpaiAad C.T.AnTyHH-
#a /1/, cnenyer NpEAMMATE:

- IMPHHY 3speryJupoRsHHOre pycas oo gopuynam ycrofiuusol
mEPEHHE KCXOHNA M3 Oponycka MABOAKOBOIO D&CXOLE I0#-uo#t odecne-
YeHHOCTY Ha KprBOMMHefnuX ydyacTkex, pasHod 0,80 mpuHN ycTolun-
BOIO pycJsa Ha NPAMOM Y49acTke;

- JUEHY 38peryJMpoOBSHHOr0 pyci8 M3 yoIOBMA, YTO NOTOK Npo-
TexaeT DESBHOMEDHO N0 DEryJMpDYeMOMy Y9&cTKY OpH OnaronpHMATHOM
pacTexKaHrd HHXe yYacTKa peryJMpOoBREHHA, & TaAKXe NDOMCXOIMT MAOJ-
HHW TPaH3NT HAHOCOB, NOCTyNanUMX HE YyY&8CTOK PEryJEpPOBEHNA;

- pam¥yc KPMBM3HH DyCJa HASA84YATH, MCXOAA M3 YyCOIOBHl MecT-
HOCTH,TaK, 4YTOOH He OHJO pe3KMX CBANOB NOTOKA K BOIHyTOMy Oe-
pery, & f0TOK NNaBHO NPOTEKAN NO JIAPEryJMpOBAHHOMY YHacTKy pyc—
ne 1 HEZe ero no TeYyeHHD; pAcCNONOXEeHWe 3aperyJAHpOBaHHOrO DYoaE
BUOMPAETCA,LCXONA N3 MECTHHX ycuoBuli M odecnedeHMs Boxo3adopa
rpedyeisM PacXONOM BOAH NDH MIHMMAALHOM IABNEKAHMM HAHOCOB.

[Ipu KoMOOHOBKE P IU18He BHOPEBHTEABHHX M 38MHTHHX TpAacCC
HeOOXOIMMO HCNOABIOBATE CYyWECTBYOWEE OCHOBHOE pycio (Jlaxke OT-
MEpWEE CTAPOE DyCNO M NPOTOKK), CyXadi €ro NpM sTOM A0 yCTOH4M-
50f wMpuaE ( Byem ), ¥ MEepPEXpuTh JAMUEME NPOTOKE. T'MAPABANYECKME
aJleMeHTH 38pery/XpOoRAHHOrO pycna, QOpMH M paaMepH NONepeqyHOro
CEYeHPA, YDPOBRHM, YKJIOHH, CKOpPOCTR NOMKHH OTHREYATH 2HCOIYATAaLUR-
OHHHM TPECOBEHKAM, T.E€. odecneunpars GeaspapuilHul nponyck ne-
BORKOBHX PAacXoLoE, WLyroxona, CymOXORCTE&S, & TaKEE MAEBHOCTE
NoIXOnAa NOTOKa H O€ CILIOTHHHHM BOIp3BSOpaM.

IiMHa 3aperysi¥poORAHHOIO DyCa&, COLNACHO pPeKOMEHTaLDLM
C.T.Anryunua /I/, onpenendercA B 3aBKCHMOCTH OT KOH(MIYpaLMH
pycra M JOMXHAE OHTH: '

- B BeDXHEM yYacTHe BHWe BOoNo3adopa He MeHee

g = Ezhmnq
- B HMXHEM y4acTKe Huxe Bojao3adopa He meHee

Eﬁ -- 4‘3” ;
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Odmes JIMHE 38peryIMpOBEHHOrO pycas cocTasamer 2 = 0Byem . ¥o-
TOHYMBYD WEDMHY B IayCHHY 48PeryJMpoBaHHOIO DYycCJE He npAMoOaMHel-
HOM y4acTRe HaXomAT 0o dopuyne C.T.AnryHuHa: 7

GEI
Bgcm-}d Tl

h- -,
rne A = 1,3+1,7 - napamerp gopmu pycas;
K= 10412 - roafpmument ycrofisupoctn pycaa;
M = 0,540,67 ~ mokazarens crenesu.

TpaHcoopTRpyDmAd cOOCOOHOCTE MOTOKA (EpuTHY9ecras MyTHOCTH) on-
penexaercA mo gopmyne C.X.Adansarus /4/:

opﬁp"'fqﬁ% J

roue A = 0,0I8 Ge3 yueTa HOHHHX HAHOCOE:

A = 0,026 ¢ yJeTom JIOHHHX HEHOCOB.
MarcEMANBHEA TAYOMHE DE3IMHBA ¥ OTONOBKE M PEYHOr0 OTROCA MOMe=-
DEYHNX Namd, KOTODHN KDemATCH PHEHHM KEMHEM B YCHOBHAX JEergo-
PE3MHBAEMHX DYCeN PerM M HamMuyMsA CBANA NOTOKA, onpefeisercd No

gopmyne W.A.BysyHopa:
H max = {‘r_.,‘.{ﬁl [ﬁ(g&%*’l'i)ai Jind (M-6)+ fj-h K,

3nech K= 0,75 - xoadduiment, yywrusapemil mepoxopaToCTsh
OTKOCSH;
Up , Urp - oxopocT fopueposanms ¥ xonycksemas,
KpynsocTs HaMMeRBmMX KamHefl B cMecH ANA HaOpPOCHHMX Kpenie-
BME oopenennerca no Gopmyaasm C.T.AnTysHEHa M A.M.Toneneena:

dxm = 0,068 mar.

Ha ocHOBaHMR NpuBefieHANX Bume HOPMYN ¥ IapEcHMOCTeld Haum
OHMM OOpEeXeNeHH OCHOBHHE pAasSMepH Py CIOperymMpOBOYHEX COOpyRe-
HEJl (pHCYHOR), peROMEHLyeMHX B CpelHeM TeYeHMM D.AMyInSphN B
PapoHaX CecIUIOTRHHHX BOHO3200pOB (KMK, ABMK,KKK), # cocTasnenu
EX cXesmu, YCTAHORNEHH OCHOBHHE DA3MEDH yOTONYMBOLO pycaa OCHOB-
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HOr'O HOTOR& P.AMyRaps: ( le:m# 6004650 M); cosnaEN KpHBOMMHel-
HHE O9YEPTEHHA B NnaHe, 8 TaKke UX OCHOBHHE IeOMETDMYEcKHe DasMe-
pu M o0memu padoT. :

B HacrosAwee BpeMA 3a60p BOAH B KapUMHCKEN MarvcTpATbHuE Ka—
Han ocymecTBadeTCA M2 p.AMyJI&DEM ODE NOMDINE HOBOrO I'OMOBHOIO CO-—
OPyXeHEA ¢ ycTpoRCcTBOM NOABONHOR JamdH ¥ HOBOIO MNONBOIAUEro Ka-
HAJa y ckaymeroro Oepera muca Mymesunanan (pecydox). Yorpo#torso
HOBOM roJIOBH KoHaN8 Ha yCoToluMBOM Gepery AMyNepbH © [OJIBOILANEM
raHanom JmHOR 1,6 KM M HOBOE KOHCTDYKTHBROE pemeHHe IOJOBHOM
dacTik pouno3adopa ¢ DONBONHOM HamOON M3MeHAeT CHTOBOM pexMM XHI-
KOro m TBEPIOrO CTOKA M CTPYKTYPY OCHOBHOIO NOTOKA DEKH y BOJO-
3aoopa. B noxpopAumMil KaHanm nocTynaer dolee OCBETAEHHHE NOTOE ©
MEHLUNM 38XBATOM NOHHHEX ¥ KpynHeX $paximil p3pemweHANX HAHOCOB.

B uenax nopuwesns BooodecneyeHHOCTH KEDUMACKOTO MALHOT-
PANBHOrO KeHana M GOPHOH ¢ HAHOCAME B HEDHOXN MeXEeHN ¥ B MANO-
Bomaue rosu (I98I-I983) Ha OCHOBAHEM HATYDHMX ECCAeNOBAHHA DYo-
noBod 0GCTaHOBKE, CUNDOJOTMHECKOrO M IMEIDERIMYECKOr0 DeXHME D.
AMynepbi, BHIE ['OJOBHOX YacTH BOXO320OD& COCTSBAEGH HOBHH THD
COOpyEeHud - OCymecTEAeH npapodepexHui npoxon mmHof 5,0 EM ny-
TéM yrayonerua (mo 3-4 u) ® pacumpenms (mo I40 M) craporo or-
MEDIEro pycAsa NpaBO0epexHOl OPOTOKM ¢ BHXONOM NO OCHOBHOI'O MO—
TOK& DEeKH.

YKAOH BONHOM NOBEDPXHOCTH B NPOKONE yCTAHSBIMBEETCH HOX0-

OA K3 DESHAIE OTMETOK YPOBEA BOIH E DEKE B OpDOKONe HAM IOJ0B-
BOR YSCTH Rasaxs no gopuyne
- < 2"
oty g
( £ - mmsa npoxona).
CkopocTh MOTOKE B OpORONE ONpenexdeTcs no gopmyxae lesm:

0'&?.&?:

ORS Tal it

1 - roaddsimeAT WepOXOBATOCTH.
CxopocTh DOTOKE B OpOKONe MONEHE OHTH GOMBIE HePASMEBAD-
Wed cCHOpOCTH, YTOOM OPOMCXONEN DASMHE PycJa NpOKONEa M YReSHuH-
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Balsck ero gponycmeada cnoco0HOCTh. [IponyckHaA cnocoOHOCTE OpO-
KODa B OepHON napojika OpopepseTca no dopwyae @ =BhL.

B nepron MexeHEM B B MAIOBONHHE IOIN (J;EIEI-IBB:.!} aocie ocy-
mecTBAGHEA NpeBodepexHOre OpPOKOOA, N0 Hemy MNPOXONEN pacxon Go-
zee 350 u°/c; ms mux I75-240 M°/c nomasanocs B KMK, ooTapumfica
PECXOR CAMBEJICA C OCHOBHHM MOTOKOM HMXe Bono3adopa. B peayaeTa-
Té YBEJMHYENACH TPAHCOODPTEDYDmAA cOO0COCHOCTE OOTOKE, YMEHBURACH
00beM 3EWIeHES NONBOJANErO KaHANA M 00LEM OUMCTRH B OOMMe pexn,
8 TaKKeé SHEYMTEJbHO COKPETHJMCH 3SKCILLYSTALMOHHHE pacXomd (Ha
10%) = oGecnewmnca miasosoff BOJOSaGoP.

PeayibTaTh npopelieHHHX HAYYHO-MCONENOBATENBECRMX DAsOT BHel-
PeHH B NPOM3BOMCTBO; PA3paCOTEHHHE DEKOMEHUAIMM [0 yCTPORCTRY
FOJOBHOr'O cooOpyxeHmnsA y smuca Myamseanad ¢ QAKTHYECKHMM IONOBHM
afjesrom II48 THO.DyO., & TaKkEe NO PeryAMPOBAHED DYCA&A D.AMy-
JEpEE Iad NoBHmeHEs Bomonomadud B KMK-B nepon MeXeHM ® OXHEIae-
MHE MATOBONHHE IOJH C SKOHOMEYeCKEM 3dpexrom 740,5 THe,.pyl.
BHEIPEHH CTDOMTENLHHMM B SKCIIYaTALMOHHHME OpPraHE3asumAve Kap-
mioTpod B YO KMK m HC.

IBETepaTypas

I. Anrynms C.T. Peryomposanme pycen. M.:Cempxozrms, I95.

2. Myxamemos A.M.,ACnypayoor P.P.,MpMyxamenos X.A. Bec-
ONOTHHEHE BONO2200pH M3 AMyNADEM IAA MPPMIAUMOHHHX KeHanos. Cd.
orarTefl IX-MHm]l, LIBHTH. M., I975.

3. Hpmyxamenop X.A. ,Myxamenor A.C. Yxa3&H#s N0 peryJmpo-
BEHHD TBEPLOr0 CTOKA H DYCJOBHX NMPOLECCOB ¥ OecNUOTHHHHX BONO-
3800pHHX y3X0B AnA yonosmil p.AMmynapem, Taumxent, CAHMMPM, I982.

H.bBerumoeToB , Kann. TexH, Hayr, N.P.Xacanos
(CAHMMPY nm.B.J.Xypane)

OF M3MEHEHMM PEXMMA HAHOCOB PEKM AMYIIAFBYM TMOCIE
BBOIA B SKCIULY ATALMO TAXMATAWLCKOIO TWIPOY3IA

TaxweTanckEff rrapoyaen, NpeAHa3HaYeHHEA LA perympossa-
A YPOBHA BONH B DeKe C LUeabD O0ecNeYerAndA HANEXHOLO- BO-
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nosadopa B OpOCHTEJBbHHE CHCTe:s, BEElleR P 3KCUIyaTaump B I1974r.
(neppasa o4Yepenb chmumac'rna}I. BEOL B SKCMIYATAIDNM TEEPO-

y3Ja pe3K0 K3MeHHJ eCTEecTBEeHHH# DpexMy REIKOI'O B TBEepioro cro-
KOP pEKHM B DORMMAN Ha XOn [y IoBOrO Opouecca B ero Obedax (m3-
MEHRMJCA ecTecTBReHHHA DexMM Ha8HOCOB peku B ero Opegax). Cosna- .
paeMuil nomnop ypoeHeff BOoIH B3 BepxHem Obede BHSBAN OTJAOXEHHE
HAHOCOB, BCJAENCTBEEE 4Yero oTMedanacd NONLEM IHE pyCna PerH.

T'nppoyaen B nNepeHe IofH SKCIYETALME B 38BMCHEMOCTE OT I'HI-
PONOr¥YEeCROr0 DEXEMA PEKW, OCOOEHHO B Neproa Manosomsda I974-
1977 rr., WmTenbHoe BpemA padoTan Ha NpenexkHOM NOINMNOPAOM De-
EMMe, ¥ OnsroiapA STOMy OpPOMCXOIOMNO OCBETJeHHEe NMOTOKA B BepX—
HeM Opepe, cpelHece30HHOE 2HaYeHMe KOoTOpOro komedamock or 10
no 404 or myTHocTH B cTBOpe Kwnyax, HaxonsmeMmcd Ha 48 KM Bume
cTDOpa NAOTHHH. [IpM nomnmopHoM pexmme padoTH CHApOy3sa B BepX-—
HeM Obefe CHODPOCTE TEYEeHHA B PEKre YMEHBUWANACE B ODOMCXOIMIO
OCaxIeHHe HaHOCOB, BH3HBAA NONLEM JIHA pycna B ypoBRefl BOIH HE
Oonbwofl JoMHe, NOCTENEHHO yBeJMumBaovmeilcA BRepX N0 TedeHED.

Hecaenosanna (Y.ApTuxkos,CAHUWMPY) noxasams, 4TO B OepBue
rofH SKCOIyaTAUME B BepxHem Obede IAIpoy3na o0peM OCERJEHNA
HaHocOB cocTapma 9,34 HJI.H.Ha; cymMspHHil o0neM 3aBNeHEA Ha
y4acTRax BccaenosanMa muwHol 17,5 EM ¢ 1973 no oxTAdpe 1976
roga Gul paseH 14,6 miH.M°; cpeIHAA OTMETEA [HA NpM 3TOM MNOX-
Hanacek or 0,60 mo 2,0 M.

Meeaepyemuil y4a80TOK PEKHM DACOOJOXEH BBEpPX N0 TEYEHED Mex-
Iy Bomo3adopom Comersad m mmToBOR nuoTHHH. ConocrapBieHHe none-
peYHOro npofsas, NOAY4EHHOrO N0 MaHHHM cneMmok, 1973 r. c pe-
3yALTATEME CHEMOX B asrycre 1982 r. nokasamno, 4To o0néM 3af-
JIeHEA 38 9TOT Depwop cocTaema 21,6 ML M (H.BberrmdeToB,
CAHUMPY). CnemopaTeasio, OO0neM 3aMJeHEA HE ITOM yJacTHe ¢ OK-
ra6ps 1976 r. no asryer 1982 r. cocramma 7,0 mm.n".

flo nenAuM MccaenopaHmit 1983 r. odnem OCEXNEHWA HAHOCOB
HA KOCJERyeMOM yY9ACTKEe DeKM 049eHb HA3HaUMTeNbHHl - 67 THC.M .
Ha yuacTke DeKkE OT cTBoOpe Bofo3adopa B kgHan CopeTad 1O NOABO-
pamero pycaa (mo muca Taxmaram) OT/IOKeHMs HBHOCOB NpeKpaTH-

1 f.T.MTj‘HﬂH sauumancA Taxmeramckem Crpopoy3aom B I95I-
952 rr., xorna npoexrnpopancA TaasHuft TyprMeHckmil kKa-
Hax.
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JAECh M MPOMCXONAT HE3HAUMTENBHHE DasMHBH pycna. O0nemd pasmupa
H 38WUIGHES COCTEBJADT, COOTHETCTDEHHO, 5395 M 5353 THc.M® © pas-
gEued B 42 THC.M®. B OCHOBHOM 3aMJNEHWE ODOMCXONMT TOJNBKO B [10f-
BOLAmEM DycNe DPEKH - OT MuHCE TaxmaTam N0 MITOBO# OUIOTHHH.

B 1983 r. o0nem pycna pekH OT MIOTHHH IO CTBOp& BoIo3adope
CoperAC ymeHbmicA Ho 49%. PemuMMm HaHOCOB B 30He BOJO3adopa M3
BEpXHEro Obeda B CHOTEMH RAH&IOB B OCHOBHOM 38BHCHT OT nepefop-
MHEDOBEHHA DycJia pexH, RoneGaHEl NonnepTOro ypOBHA BOOH Nepen
ONOTHHOM, DacXONOB BOIH B DPeKe E 3a0MpoensX KaHANaMH.

lipr nopnope ypoBHA BOIH Nepen y3JoM Co3naeTcd EMKOCTE, B
KOTOpOH OpOMCXONMT OCBETJEHHE NOTOKA, & NPH CHAXEHMH yPOBHA BO-
IH Oepej OIOTHHOE MyTHOCTE BOIH BCAEINCTEHE PAIMHDS OTAOXMBIMXCH
B NepHOL mOmOoOpa HEHOCOB yBeJHYMBaeTcd.

Taxkum o0pasou, NepeffOpMMpOBaHEEe Dycfla peRR B nonsonsmell ero
'98CTH cO0COCCTByeT yBeJMYEHMD MyTHOCTH BONH, NOCTynapmell B Kans-
JdH B OEpHOJN CHMEEGHHA NONOOpA M, HA0GOPOT, - YMEHBUEHHD ee 0O Me-
Pe yBeJKdYeHUd YpOBHA nepen mnoTHof (pucyHok). [lo ngHHEM Hocne-
JOBaHM#, CPEIHAA MyTHOCTH B nepmon I¥-IX MecAl B 30He BONO3ad0-
P& B KaHaMH, NOocCJe BBOLA B IelicTBHe CEHIPOy3Ja Bceria OHAA MeHb-
lie, JeM MyTHOCTE peKd B cTBOpe Hunyak, m B 2,2 p&3a MeHbme, deM
MHOTOJETHAA MYyTHOCTE p.AMynAapeHM, HalmoneHHad 00 DOCTpPOfKE TEApPO-
yaaa. MagcumanbHad opellHECe3OHHAR MyTHOCTH B 30HE BONO3adopa B
nepeon padoTd xeHanop (IY-IX mecamw) nadionanack B 1978 r. -
1,95 kr/u’; munmmansnss » 1977 r. - 0,77 kr/M®; cpemsemsoroner—
HAA MyTHOCTE mocne BBOIa B JeficTere Taxmaramcroro I'eupoyass 1o
1982 r. cocrasmana I,40 kr/m°.

C seozom B meftcTBme TyAMmymoHCKOro rmmpoyssa ( I98I r.) mad-
JOiaeMad MyTHOCTE B CTEOpe nocTa Kun9ar pesro yMEHBUMAACH BoAEl-
CTBHE AKEyMyJALMHM HEHOCOB B ero BOjOXpaHumme. B I1982-1983 rr.
CpelHecesoHras MyTHOCTH chMawnsce mo 0,30-0,47 wkr/m°; cpemsas
MHOTONIETHAA CE30HHAA MYyTHOCTE 38 I975-1983 rr. yMEHBIMA&Ch OT
I,4 mo 1,19 Kr/m°, B cRA3E ¢ arKymyaAuMell N2BONXOBNX DACXONOB K
HAHOCOB MOXHO NpennoJArarh, 4rQ B creope Taxmeramckolt mioTMHNH
MAKCHMANBHOM MyTHOCTH, Npesnwsaomel OHTOBOR pemEM HEBHOCOB, OXH-
I&Th Me CJenyer.

3a nepuon padoru ruupoysia (I1975-I982 rr.) B 38BUCHMOCTH
OT TEAPOJOrMYEcKOro pexuMa DEKH H YPOBHA BOMNH Nepey NAOTHHOR Oc-
BETJeHHEe NOTOKE B REpXHeM Obede NPOMCXOMMT B anpeje, Mse, KDHe
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E B 8prycre, & paswMHp OTJOXMBIEXCA HAHOCOB HadumpeeTcAd B OCHOB-
HOM B EDJIE, T.E. B ODepEOR odpoca Yepes WETORYD OMOTHAY B HEE-
Bl dped JoxbumX DACXONOB peKE WIE NpE JoabmoM BOIO3&00De B Ké=
HAmH OpE HESKOM ypOBHE BOJH Depel OJIOTHHOM.

B I977 r. H3-3a 3HAYETEARHOrO MANOBONBA OONBNYD Ya&CTE I'0-—
Jé MIOTEEA padoTans ¢ JAKPHTHME 3&TBODEME BO BOBX Opoaerax. B
2TOT OEpHON Ha ya3ae ocymecTRuAncA NOXHHE BORO3800p BCeX paCXo-
J0B pek# B Kanami. OcBeTieHEe OOTOKa B BepxHeMm Onede mecHOR -
p anpene, Mae - koaedamock or 45 mo 85%, B mnme - or 25 ;o 78%.
Cpensee ocBeT/NeHMe NoToXa B BepxHewm Obede (IV-IX mecAmH) coo-
rapnAno 41%. KpaTkoppemennull pasmup Hadmojanch B TpeTheRl nera-
Jé EDAA., PassuBH oTaoxeHER HaHocos B I9V8 r. NpoOHCXOIMAR B
Tperhell NeKale EOHA E BO BTOpOf-TpeThell Nexazax moJad.

B nomponsmeM pyone peKE MyTHOCTE OpMEDYeTCA B pe3yaBTaTe
OCERJIeHEA ¥ DS3MEBA OTJOXEHER HaROCOB, 8 TaKme DyCJOBHX oCpa-
sopasEf® (rpan,nodogEeft ¥ OcepenkoR), CHNOASADNMX BHE3 N0 Tede-
HED DeKH, B 38BECHMOCTE OT KOJeOaHMA PACXONOB DeKM, BONO3ado-
pa E ypoBHA BOIH Oepen mioTHAofl. HanpEmep, cpenHecyTO4YHad MyT-
AOCTE B cTBOpe muca Taxmaram B 1983 r. ronedanack or 0,I0 mo
3,6 xr/M°, ® B sone somo3sdops - or 0,I0 mo 2,8 kr/m°, Torma
KAk B cTBOpe mocTa HKEOvak MAKCAMANLHAA MYyTHOCTE NOCTEIaia JENb

0,8 kr/M3. Takmm oOpasoM, ¢ BBONOM B NelicTeEe TaxmaTamoKo-
ro FEIpPOy3Na H3MEeHEICH EeCTEcCTBeHHHE DeXEM HAHOCOB DeKE E Hal-
JpjaeTcAd yuMeHbIEHHe MyTHOCTHE 00 CPABHEHHD ¢ padonasmeiica nO
ODOCTPOREE IEAPOY3JAa. :

B cBA3H ¢ M3MeHEHMEM DexEMA HAHOCOB OTCTORHMEE C MeXaHM-
geckoll OuHCTKOM, BBejieHHNe B IKcoayaTamEo B 1978-1979 rr., pa-
COTAIE B YCAOBEAX, JHEYMTENBHO OTJRYEDOMXCA OT OpPenycMOTpeH-
HOr0 OpPOERTOM DExXEMA HX DadoTH.

B nepeuft rox padoru JesoCepexroro orcrofiiEka B 1978 r.
HecMoTDA Ha HemoOOopH 3eMUAHNX padoT OO0 IAydEHe B ODonepevdHOMy
ceYeHED ero opm cpefdeft oTmerre mHa 70-71 M, ODOocae OycKa BO-
IN B HEro OTMEYANOCH OCBeTJeHMe DoTorka. B I980-I98I rr. ooc—
BeTJiedre MOTOKE B OTCTOMAEREe OHJO COJee BHCOKEM H KOJeGanochk
or 25 mo 56%. OnHoBpeMeHRO B BepxHem Obede rmupoysna Badmone-
nochk ocpeTaeHEe noTora or IO mo 5IF oT MyTHOCTE BOMH B CTBOpe
pocra Kemuax. BoaejcTeMe 3TOrO Ype3MepRO OCPETAEHHHE NOTOK,,
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nocTynad B ReHaMH, OPOM3BOJMT DA3MHE pycas, Hapymwas HOpPMATBHHM
pexsuM HX padoTH. ¥

¢ YyMTHBaA M3IMeHeHMEe DeKHMa HEHOCOB DexHd nocne Beona B Jeft-
cTEHe TaxuaTauckoro IHIpoy3Ja, OpPOMZBOAMJM NepepacdeT OCARNEHMA
HanocopB B JlepofepexHOM OTCTOMHNKE N0 cpelHeMHOToJeTHefl MyTHOC-
ru (I1975-1982 rr.), HaOmomedHoff mocsie BBEOLS P PKCILIYaTAIMD [MLIO-
THEH. '

PacyeTd NOKA3INBADT, 4YTO OpH cywecTByDdem npofune nonepeq-
HHX Da3amepos ¢ oTmeTHoON 7O-71 M MORHO MOCTHYE HeOOXONMMOI'O Npo-
NEHTS OCBETJAEHHA NOTOKa, NOCTATOYHOrO JUIA SANETH KAHANOB OT 3&-
nrerud (H.DekumGeTor). [Ipm 2TOM OOBneM exeroJiioff OYHMCTKE COXpa-
maeTcs OT NPOEKTHOro 2450 Tee.M® ;o II145 THC. M.

AHamM3 NaHAEX ¥Mcoaenopanyt No pe=mMy OCBeTJEHEA NOTORE 00—
Ka3HpaeT, YTO OpM NOINNODHOM DEeXEMe YPORHA BONH nepeln MIOTRHOH,
B OCHOEHOM B ampeie, Mae W aprycre, NDOMCXOIMT OcheTiAeHHe MNOTO-
Ka, B Neprol OCBETNEHHMA NOTOKE B BepxHeM Opede IEIpOy3aa OCBET=-
JATH NOTOK BTOPMYAO B OTCTORfHERe He chenyer. B oTH (xe MeCHAINH
pacxonl 5ONH B KEHAMH pEOMEHRIyeTcs MNpONycKaTh Yepel OIHY H3
ramep orTcroliHERA 6e3 OCBETIEHHMA OOTOKE, NOArOTABJMBAA €€ pPA3=-
MEpH 38paHee, NyTeM 3SamieHEA, ODEKDPAaTHB OUMCTKY.

B cay4dse, Korus B nepxHeM dpede ocaxicHME HaHOCOB OpeRpe—
MEETCA ¥ ONPOMCXOMHT pasMes OTHOXeHER HX, MyTHOCTHB, NOCTYIaminasd
B OTCTOMHMK, yBeAEYMBSETCHA, B OTCTOMHEKEe HYXHO OCEBXIATH M30u-
TOK HEHOCOB B KOJMUecTBe, DdecOeYMBaDUEM HEe3aWNAeMOCTE KAHANOB.
Jlanise MEOroJeTHMX Had/oneHM# NoKesHRADT, 9TO0 OCAXNEHHE HaHO-
COB B BepXHeM Obeje ONpekpanseTcsa OpH CHEXEHHMM YPOBAA BOIH fe-
pen OJOTHHOM, npH COJBWEM pacXome BONO3adopa B KEHANH; DaSMHD
OTJOXeHN}l OPOMOXOIWT B OCHOBHOM ¢ TpeTEejl IeKalsd ¥OHA 1O aBryc-
T8, B 9TOT 0EDHOJ B OXMASHWM NOCTYIIEHHA DACXONA C MAKCHMANE-
HO# MyTHOCTED, 238DAHEE NOArOTARNMBEETCA BTODAd KaMepa OTCTOMHR-
Ka C pa3MepoM, IOCTETOYHHM JUIA OCAKNEeHNA H3ONTKa HaHOCOB, Ny-
TEM OYEOTKM 3eMcHepAIanm,

Ipm cosmecTHOR noovepennoffi padoTe OTCTOUMEKRA C BepXHHM
6epedoM yana 00 OCBETJEHEND [OTOKa rolosBof ofbem OYHCTKM CHAXE-
ercd or 1143 Tuc.M® mo 368 THo.MS, & ocTanbHHe O0BEMH OT/OXKE-
HER - 775 THC.M-B BepXHeM Opede yIaaADTeA HIPONPOMHEBKON mOj-
BOJAWEr0 pycaa pPeKW B [eDHON Nponycka MaBONKOBHX PACXONOB Yé-
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Pes mETOBYD INAOTHHY WIE B KOHUE BereTSIMOHHOro nepuona. Paspa-
doransufl pexmM, copMecTHult no odepenHoff padore oTcTOMHMKA ¢ BEpX-
HEM OpedoM rEpEpOy3;a, 00 OCRETNEHRD OOTORE OpelcTanieR LIA BHEX-
peREs B Ynpaenenwe sxcmnyeramms TaxmarTamcgoro ruupoysna. Ommne-
emad sRoHOMMuecKan obferTmMBHOCTEH OT BHempenwsa - 320 THC.pyO. B
I'OL.

B.A.CRpHABHEKOB, KaHl. Texd.HayK, A.T.JOKTHOHOB
( CAHMMPH mm.B.J.Eypzaa)

PACUET LEQOPMALIM FYCIA B HAMHEM EbERE
HHSKOHAIOPHEX I'MIPQY3N0B

-

Paamup pycsns B HEXHMX ObejaxX HM3KOREMNODHHX IEADOY3J/0B B

HeqaubHH] OepROoj] SXCILAYyaTaUME NPOMCXOIMT Op# OOCTYINIEHEH
K3 pepxsHero O6befa SHCTHYHO CCRETJEHHOrO OOTOKE C HEKOTOPHM KO-
JBYecTBOM pycnofOpMMpYyDUEX HAHOCOB.

B npouecce passMuBa Pycua KPYOHOCTE NepeMmemacMuX JacTHL
BONeNCTEHE 38MEJUIeHEs cpelsell CKODOOTE MOTOKE yMenbmaercd. He-
pasiBanmas CKOPOCTH,HECMOTPA Ha HEeKOTOpOe yBeJMueHne rAyOMHH,
TaKEe ymeHpmaeTcA. [JopToMy MOZHO 1OOYCTRTE, 9UTO CKODOCTEH p&ac-
NpOCTDEHEeHMs Da3MHBa, OnpelelAeMad Pa3HOCTHD Mexuy cpenHnel m
Hepasmupemmedl CKOpPOCTBD, MNOCTOAHHA.

PaccMoTpRM HexKOTOpDH! yuacTok mHofi § & sudepeM pacder-
HEl cTBOp, pacnonoxesHHHli OT KOHIIA yYacTKa HA DACCTOAHMR T .
Bpemi, B TeYeHHe KOTODOIO HEHOCH OT PacYeTHOrO CTBODA MepeMec—
TATOA B KOoHe9HHf CTBOpP pasMuB&eMoro y4acrea, pPaBHO

vy
by = R (1)
flpan @~=S muMeeM npenenbHOE BPEMA DA3MHPA -
2
tnp 7 (2)

ik} {I).H (2) mosmy<ma:
to = tw ¥ - (3)
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lHoperasue (3) B gopwyay onpenesnesms TpaAcnopTRpyDmed cno-
COCHOOTH HOTOK& B HAYANEHOM GTBODE DA3MEBAEMOrO y4acTRa pyocns

/1/, oomydmm:
¢
Pz =Fg [f*‘f' -Ku(f-a’)ﬁ-&"*f‘)] , (4)

rue P& - pacxon masocos » OuToBHX yomoBEAX:

¥,Kn,@,%,P - N0CTOAHEHE IJIA NEHAOrO IHIPOY3JA

BEJMYHHH,

Bupesiem QOpMyJn 1aA oNpeleneHMs HpOIOALHOI'O opodEna ® CHE-
EEHRA YDOBHA BOJM B DacYeTHHX CTBODAX.

B panee onycsuroBanHOM padore /2/ mpuseness fopmyaa, B3a-
RMOCBASHBADNAA H3MEHEHHEe JKIOHE BONHON NOBEDXHOCTH M DacXona
HAHOCOB B JAHHOM CTBODE:

Yoz, (%-%)*0, (5)

rue Pz - pacxon mamocos B pacaerHoM cTROpE;
J5 - OHTOBO#! yEJNOR BOJNHOM MOBEDPXHOCTH;
Jo - KDHTHUECKHH YXIOH, NDE KOTODOM OTCYTCTBYET NBM-
ZEHHE HAHOCOB. d
Homerasus (4) B (5) ® samenms Jr Ha Eg' » NOJYIHM
JEdfepesimaNrsEoe ypAPHEHHE NOBEPXHOCTH BONH P DA3MHTOM pycae
(sHar mERAyc Npm NpoMsBOXHOfl OTCYTCTBYeT, Tak Kak Y Bospao-
TAET B HAODARJAGHHH OT KOHEYHOI'O CTBODA B CTODOHY [IOTHAH) :

dy-{[f- K (-a%) (1-¢% ﬁ](a&-mm@} dz . {é}

Pemense (6) mmeer caenyoumft Bmn:

y= Yo a-(05-2,) s (-a¥) @-(%-2,) £ 1-a¥)x :
)

”%s e V55, %ﬁ P (s-00) (1-a%) .

Ana onpenenedMs CHUXeHMA IOPESOHTA BOXH B DACYETHHX CTBODAX
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EMEeM:
AHo = J5 -y . (8)
Bupaxense (8) ¢ ygerom (7) OopEmer BRR

ﬂHp'(yg‘%)]%(f'HUm_%z f%‘ ]

(%-%)(1-a°) (1-¢ fp’SE) . (9)

g oTROpa CHOpOY3Ja OpE Z=J DOJydHM:

aHﬂ-(O’r%)(f-ﬂ’)E%J[ f-{l(f“ﬁ";)_] ; (10)

YpaBHeRWe NOBEDXHOCTH JHA HE MOMEHT BDEMEHE U , 0O DeKOoMeH- -
nemsas C.T.Anryamea ¥ M.A,.BysyHopa, EMeer cirenyomuiz Bmj: '

Yo=-y+Hs-Hz . (11)

BupaZerEe InA O0BLeMa DA3MHTHX HAHOCOB MOXHO ODEJCTSBRTE B BEIE
2 s
Wias = B g%‘i‘ﬁaffr‘m’ : (I2)

C mpyrofi cTOpOHH, OO0BeM Da3MHTHX HAHOCOB JioyxeH OHTH P&BER pas-
HOCTE MEEJY CTOKOM OHTOBHX HSHOCOB B HEXHeM Obede H OTOKOM H&—
HOCOB, NOCTYyOMBEEX E3 Bepx#Hero dbeda 2a Bpemd 12 (#ﬂﬁm) :

- ¥
Woa=(1-¥) EC -fa, at , (I3)

rne ¥ - nmoas 3sdopa BOIM;
(- - cTOK HE8HOCOR B OHTOBHX yCJOBMAX 38 DaCYeTHYD
eIMHHLNY BPEMEH:; \
Q4 - cTOK HEHOCOB, OOCTyNapUMX ¥3 Bepxmero Obefa 3a
pacvYeTHYD EIMHELY BpPEMeHH.
ling onpelienenws (i MOXEO BOCHONB30BATHCHA DaBEHOTBOM

LB S
a; 7 (14)
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3rece P - pacxox namocos, mocTynapumx u3 Bepxsero Oseda;
fn = BX o0neMHHil pec;
T - 9mcao ceryHm B DaCSETHYD eMAULY BPEMEHH.
OrmerTiM, 970 ecuM 3a DACYETHYD EMHELY BpeMeHH BuOEpaeTon
FoX, TO YACAD CEKYAN NpHHEMAETCA 38 Neproll METEHCHBHOIO IBHEE-
HEA HoHOcOB (naBomromut mepmon).
Murerpan npasot sacte (I3) ¢ ygerom (I4) MOXHO OpemCTEBRTE
TaK:

Jo,dt= = ['Pudt . (15)

B padote /I/ moxydeHo ypasHeHMe LNA onpeJieNeHMA DACXONE Ha-
HOCOB, MNOCTyNamumX K3 BepxHero dseda, caenyomero BMia:

Py=Ky Py [1-(1-a%) 3““] i (18)

rre Ky - xoojdmuuedT CesHaHOCHOrO Bomo3adopa,
nnA yayqwensoro feprasckoro tuna Ky = 0,60-0,93,
Ooncrapup supazcHEe (I16) B (15), nomyumm:

# I."
i—f&a’ uf’}fﬁ'[rﬁ-ﬂ‘)f‘f' ar . (17)

Femenne (I7) EBHPIAMET TaK:

¢
E [Podt = 8L [org-pe (-9 2 (1-¢%)] . (1

Moncrases (I8) B (IS5), a sarem » (I3), moayumM:
Whas=(1-¥)E6 = %[ Pst-Ps(1-a®) ¢ ( f-f-"’#)] i (18)

Hurerpan ﬁpanu! gacT® (I2) ¢ yyerom (II) u (7) momao sammcars

B CHeLyundeMm Baue:
1
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B[;, dz -BYg[wdr-B(% -%),rg%(r-aﬂfmd’m -

~B(Js- %) A (-a?) F- /,g_% i +5 2 5 i
;F%@'rﬂ)(r—ﬂ”)fa'xﬂ}f‘; dx - Bbfﬂm do

 locxe 3amens H; —ﬁ-& ¥ MOACTAHOBKYM NDEAEIOB MONYYMM:

B(is- : (-a*)ky Pis?
§ Bﬁ’fd"" 2 flﬁ?ﬁ %‘ﬂf ¥
§ 8050 (-9 5 +8 3551 m-:;ﬂ-awﬂfa-i@;ﬁl-

~ lloncrangs (2I) 5 (I2), mmeem:
&% -at - qu’- ® ), He-H,
%&_ﬁ'ﬁr ffﬂ)(f Pl r+ )* e-Hy o Yoo

¢ Bupaxenne (22) npencraBnger coSoff RBANpAETHOE ypaABHEHEE CJeLyD-
. mero mmua:’

(21)

MS?e NS~ Ho =, (23)

'. b

- K, (1-at) .
ﬂr.:ffxga (31'—‘%7“"*”3‘) SRy

N=Le ae, (25)

gy 1A onpejenerus rAyoMHE /fp B HEYAIBHOM CTBODE DE3MHBAEMOIO
 yY8CTKa ECOOMB3yeM 38BHCHMOCTB, NOJYHEHAYD ¥3 dopuym: Leaw:

Hp = Hg (‘%‘)uu : | (26)

3mech Uy~ OHTOBOH YKJIOR BONHOY HOREDXHOCTH:
Vp = YKNOR BONHOM NOBEPXHOCTH B HAYANBHOM CTBODE



2

pasMuBaeMOr0 yY98CTKA.
CopmecTHoe pemenme (I9) m (23) mmeer Bux

s VH‘“**HB‘K"“’E'G'%‘[&s-&(ra’)?(m- #)-n
£ [ 77 AT (27)

llspuaa pycna, sxomsmas B (27), onpememserca no gopmyxe C.T.Anr-

TYHMAA:
aF
b=A —;gﬂ' , (28)

rme A - napamerp, Msmemmomsics or 0,9 mo I,2;

@ - pacveTHEfl pycmodopmupyomEl pacXon BOMH;
Jy - OuroBOM yKNOH HOBEDXHOCTHE BOMH.

Irreparypa

I. Crkpunbuuxop B.A.,JoxtHonos A.I'. Pacwer OpPONOJIEMTENBHOC-
TH DASMHBA pycnsa B HEXHMX Obedax HMSKOHANODHHX I'EXDOYSJOE ©
y9eToM HaHOCOB, OOCTyN&DUMX H3 BepxHero Opeda. CepHa TeXH.Ha-

. yK. - Waseorma AH Y3CCP, I984, & 4.

2. CrpunbaprKoB B.A. PacyeT oOmero passues pyoia B MEJKO-
neceaHHx rpyarax. Cepis TexH.Hayk. — Hspeorma AH YaCCP, 1965,
k2, ;

_ 3. Anrymme C.T. Perymsposamme pycen. - M, :Cempxoarms,I9S.

H.D.Hoparusos :
( CAHMMPH mm.B.Jl.Eypuns)

HATYPHHE WCCIENOBAHWA MPOIYCKHOM CTIOCOBHOCTH
[EPETOPARMBAUET'0 COOFYEEHVA,

Kanan [Ipapad perka OTXOZET OT JleBoOepexXHOr'0 MACHCTDANBHO-
ro gasana (JMK) Huswmopmacxoro reapoysas. Jlm odecneve-
HEA BOJONONEYE B MexX03dllcTBeHHHe OTBOIH Ha HeM NOCTpOEeHO 4
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NeperopaxMBaDUMX COODYREHMA, pasuensoumx Bcp ero mmay (40,2 xm)
Ba8 5 y4Y&8CTKOB. :

Hcomenyemoe coopyxenMe, pacnojgoEenHoe Ha [ 317, smaqerca
MECTHOYKOBHM TPYyO4aTHM DEryaATOpDOM ¢ nepeeano. TpyOH HMEDT KBal-
paraoe cedene 2,0x2,0 M, mmHy I5-20 M, TOMMHES CTEHOK paBHA
0,25 M. Mopor BxoHmHOro OrOJOBKA SANOEEH HE OTMETKE NPOEKTHOIO
JHA RaHana,

B muxHem Obede coOpy=eHEl conpAzeHEe TPYO ¢ OTBONAIMM K&8Ha-
JOM OCywecTBAAETCA OHCTPOTOKOM NOBHmEHHO# mepoXOBATOCTH, KOTO-
pull 3axkaHYMBEeTCA BONOOOHHHM KOMOmIEM B caMBHO# 4YacTED.

ARTY&ILHOCTh M3YyYeHHA OpONYCKHOM COOCOOHOCTR Neperopaguna-
DIEro cOOpyXeHHA OoNpenesdAeTcA HeOoOXOMMMOCTBED CHOTPO ONDEeNEeNATE
PECX0IH BONH Ha rpaHRNAX SKCMILIY&STauBOHHHX y49acTko® [Ipapoff peT-
K, 9T0 NO3BOJMT JJAYYUHTE ONEPSTHBHHE KOHTPOAL 38 OPEBMALHOCTED
BON0OTOOpA, OCYMECTBAAEMOr0 PANOM OTBONOB M MHOLOYHCASHHHME Ho-
COCHHME ycTaHOBKaMM. Monomsaopanme nna oroft uems kpusux Q@ =f(H),
CBASHBADUMX DACXOHH BOIH C YPOBHAME, HalIoOIaeMuME 00 yOTEHOB-
JeHEuM peflkaM, HeBO3MORHO, TaK HaKk BoAeNCTBEE MANOr0 YKIOHA KHa-
HANA ®TH KDEBHE CHJBHO MCKERADTCA NONOODPAME OT PACHONOREHAHX
HEXe NeperopaxEBalIMY COOpyEeHEd.

OcymecTBaeHHEe KOHTDONA 38 BONO380OpPOM, HE8 OCHOBE ClELMANbL-
RO OpranEsyemux M3MepeHMfl pacxonop B HMEHeM Obede coOpyEeHu:,
rpedyer SHEYETENBHHEX 3I8TPAT BPEMEHE M Tpyma, TaRk Kak Ha Kanane
HeT OOOpPYHNOBAHHHX, NOCTOAHHO JedCcTRByDURX IEIPOMETDHYECKHX Noc-
TOB.

llockONEKY cCOOpyXeHMe Ha KaHane ApAdeTcA TPyO4YaTHM, TO MpPo-
XOIAMEEe 4Yepe3 Hero pacxoll EOIH MOXKHO BHYHCAATE NO (OopMyIaM
rRppapIEKd. PacderHde dopMyms cnenyeT ODMHMMATE B COOTBETCTHEE
¢ BO3MORHOCTAME pPadOTH COODYEEHHSA.

B 1982~I983 rr. Hamu OuNE NpopefieHd [ENPOMETPHYECKHEe pado-
TH, LEALD KOTOPHX ABMJNOCH BHABJAEHEE CXeM:d peCOTH COODYREHEA;
BHOODP pacveTHOM QOopMy H ¥ KODPEKTHDOBKE SMOMpUYecKEX Kosdimime
EHTOB, BXOmANMX B 3Ty dopmyay. AHAmM3 ycnoBMil padoTH Mccaemye-
MOrO COOpDYEEeHMA, NpOMSEeNeHHH)l Ha OCHOBE NOJYYeHHHX MATEPRANOB
E3MepeHEll, nokaszan claelynoumee.

Meredense opoMexomeT 4Yepe3 Ges3HamopHyD TpyOy, Kak depes
BONOCHME ¢ NRpPOKMM OOporos Ges NONTOONEHHMA CO CTODOHH HHEHEIO

Obeda.
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lia onpepenenus nponyckHO# CNOCOCHOGTH COODYREHEA DEKOMEH—
IyercA (OpMyJaa BOJIOGIMBA C WHPOKEM NOPOrOM, .KOTOD&A ODH MpPAMO-
yroAbHOM CEYEHMM TDYyOH HMeeT BMII

Q=mV2g -be-n-Hy% (1)

rue M - goodiudent pacxona;
O¢ - cmaran unpuna ouxa (Tpyos), M;
N - yucao o4xoB (Tpyd);
Ho - nanop mam moporow BXOIHOTO OPOJOBKE COODYXEHHS
C y4YeToM CKOpPOCTHOrO Hamnopa,

Koaddmument pacxoma /77 (I) 3&BHGET OT IMIABHOCTH BXONHO-
ro peéps, LMBEH BOJOCKHMEBA X OT BeJMYNHH Hanopa Ham moporow.Tak
KaKk OOKOBOE CHATHE TOKe 3aBHCHT OT Pe/myMHH H, , uerecoodpa3-
HO NpH pacyeTe OpPONycKHEOR CNoCOGHOCTH COODYXEHHA ONpeNendTs
3HegenuA "M " 0o DaHANM CRIPOMETDHYECKMX MamepeHull, BROIA B
gopuyny (1) mupusy TpyOu B cmery " (", 9TO NDUBOJHT ee K BHpa-
RERMD

’ a
m = E?'H'Jr;n*Hp"& . {.2}

[locxonbRry BuumcheHnde no (2) sHevenmsa koadiwiuwenTa pacxo-
ma M' yuuTHpaDT BiMAHAE GOKOBOFO CKaTHA, LeNecOO0pESHO N0 pe-
3yabTaram BHUMoneHuil CcTPOETE IpedwR 38BMCHMOCTH -

m'= £ (Hy) ( prcyHOK)

locne yrousenma xosfduumenrs pacxoma M’ , 0o pesyabra-
Tad HATYPHHX Hccjaenopasmll pexoMmennyeM $OpMyNy LA ONpeXedeHHA
nponycxHOE cOOCOCHOCTE COUDYXEHMA, KOTOD&SA HMEeT BHI

a-ﬂ?f@-ﬁm'ﬂ'f’ﬁ%, {3]

rne  m' = 0,31-0,40 - xoadfMIMEHT DACXONA B 3EBMCHMOCTH OT
Iy no rpafery _Epn-::jrﬂnﬂ}.
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IerTepartTypa

1. HacTapmesms rHADOMETEOPOJOrMYECKEM CTEHLMAM ¥ OOCTAEM,
Bu0.6, 49.I. I.:I'eppomerecmsnar, I978.

2. Yeproycos M.lI. I'umpapmixa. Coenkypc. M.-J. :TocsEeproms-
rar, 1957,

3. Bepesudckmft A.P. llponyckHas cnocoGHOCTE BOJOC/MBE C WH—
POKMM noporom. M.=J, :Crpoftmamaer, I950.

4, Moparumos H.D.,Kaprmona M. HaTypHHe McCJAeNOB&HHA Mpo-
OycKHOR cnocolHOCTH feperopaxmsapupx coopyxexuft JMK Kusuiopmme-
CKOr'0 rEppoysna. CO.Hay9HHX TpyHoB, BuO,I68. Temment, CAHMMPY,
1983.

I'.M.9epunrona
( CAHMMPH ®mm.B.Jl.Zypmna)

K BOMPOCY O CTPYKTYPE 3ABMCHMOCTM IIA CKOPOCTH
[IOTOKA B HECBASHHX I'PYHTAX

OcHoeHue (axTopd (OPMEDOBAHEA DeYHHX Pyced, CHOXEHHHX M3
MEJIKONEeCcY&aHHX HEeCBASHHX IDYHTOB, ONDEENADT He TOJBKO CTDYKTY-
py ruppomopdoMeTpHYecKRX 3aBMcumocTelt /I1,2,3/, HO H 3aBKCHMOC-
TH LJIA CKODOCTH OOTOKE.

MprauMas yHEUBOHAABHYD (OPMYy OOCAeNHell 34BHCHMOCTH TaK-
e B BHJle OpOM3IBEleHRA cTeneHHHX yBxkuuM#t or kexmoro darTopa,
noxy9aeM:

U-kQ%(9:)  UT . (T)

B cayyae orcyrcTBHA B NOTOKe HAHOCOB ( COCTOAHME Npegens—
HOTO pABHOBECHMA wacTMy ZHA) K - rUAPABNHYECKAR KDYyMHOCTH
YacTHO IpyHTa, CIAraomero pyclio moToka. [IpM ABHXOHMH HAHOCOR
B moroke / - rEApaBNIMYECKaR KPYNHOCTH HAHOCOB, yYacT By Dmux
B pycnosow mpomnecce (pycZofopMepyomas ¢paknus HAHOCOB ad>
0,0I-0,008 mu). :

lipuneHAn TEOPHD pasMeprEOCTH, npuseneM (I) K GeapasmepHOMY
BH pAXEHHD:
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s [

He puc.] npemcrasnesd 3HaYeHMs Jorapudmon deapasMepHHX
ROMILTEKCOB ypapHenuda (2), BuTMCAeHHHE K&K 00 JAHHHM HATYDHHX
namepenu® Ha p.Amylepbe M Kusmaryumckom manane /4/, Tak E mo pe-
3yABTATEM SKCNEPHMEHTANBHHX HCCHenoBaHMi B JOTKAX NPH H3yYeHEH
Hepasmupanmeft cxopocT® /5,6/, Ha MPOCTPAHCTBEHHHX DYCNOBHX MO—
Hensx ¥ Ba momems I'iapHOro kanana nepedpockm /7/. TOuYKE, OTHO-
CAIMEeCA K KAKIOMy KOHKDeTHOMYy O0BEKTY MCOJeNOBAHMA, OTMEeYeHH
COOTBETCTBYDIEMA Y CIOBHHMM 3HAKEMH.

Boe HMaMepeHHA NPOM3BONEMCE NpPH OAHODPOIHHX
00 KpyNHOCTH meaxonecyanux rpyarax ( g = 0,23 mu).

ARAMM3ApYA pHCc.I, MOXHO OTMETHTH, 9TO NOKA3ATENAbL CTeleHH
@' - DepemenHad peJikYMHEA. Handonbmee 3HEgeEme I'=0,5 mMepT
TOYKH, OTHOGAWMECA K MCCAeNOBEHMAM HepA3MHBADUEX CKOpocTelt B
Jorkax. Ha momems I'sapHoro KaHans OepedpOCEE OpH 3epHECTOR me-
poxoparocT® & = 0,55; npm rpanosof $opue INEMXEHMEA HAHOCOB
(Momesns TKI » HusunmyMmckmit xanan) & mamersercAa or 0,44 mo
0,32; npr BredYeHHM HaHOCOB N0 AHY ¥ BO B3IPEMEHAOM HX COCTOAHEE
B noToxe (AMynmapeA H pycnoBHe Momesm B omuTax D.I'.MBaHeHko X
B.A.Crpunermropa) - or 0,33 mo 0,23. B ETOre MORHO OTMETHTE,
gem Goxsme orhomenme /[y, , Tem memsme 2 .

[IpE npoBeNeAMM HATYDHHX Hccaemopanmlt Ha AMylnapbe y4HTHBa-
JIACh TOJBKO B3BelleHHAA Y&CTH DYyCNOBHX HaHOcOB, HasocH, Tpaio-
fopTEpyemie B OpERosHof odnacrE (mmxe 0,87 ), He yuuTHBE-
JHch, Pe3ayseTaTH NpOHM3BelNeHHOrO HaMe aHAMM38 NOK&3&auM, 9TO 3TO
OpPEBOINT K 38HMXEHHD 3HaYeHMdA T He Oonee, d9em Ha 10-I23.

Jorapudm xoodieumenTa K 1A BceX NPAMHX MOKHO OPHEHATE
papauM O (r.e. X = I), 9To monTmepznaerca rpafmeoM (pEe.2).

locne pana npeoGpazopaAma (2) MOXHO NpeNCTaBHTEH B EBHAE

aF
”ﬁ"ﬂ:ﬁﬁ/} hge . (3)




Puec.I. @._wm - T mm hﬁﬁlu 1l - nE,_Emm Iaunde Keopoaa; 2 - TO xe,

M.P.Kapaneran; 3 - momeas [nasroro ramana nepedpockx (T.X,Xypees,
X.X.Moanop) ; 4 - Kusuaxymormit rasan (A.A.Kamupos,3.HypuTmisoB); 5 -
pycnoead momeas K.I'.Mpanenko; 6 - T0 xe, B.A,CKDHABHEEOBA; 7 = D.AMy-
napest (oreOp Huaum-Aax, 1965-1969 rr.).

25
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9YMM ypaBHeHHe, DABHOMEDHOrO YOTAHOBHBHErOCS IBIDEeHRS
O"=k'hgi . (4)

M3 onutop Hukypamse ® Ipyrex asropoe /8/ mamecTHO, YTO OO-
Kg3aTens creneEM M B (4) - nepemeHHas BeJMYNHA&, SABRECAWAR OT
pexnMa JIEMXEHHNA ENIKOCTH. B 30He JaMMHApDHOrO pexEME m =/ , 9T0
cooreerereyer & = (0,5, lna TYpOyAeHTHOrO OOTOKA /M H3MEeHART-—
CA B 38BMCHMOCTE OT MHTEHCHBHOCTE TypOyJaeHTHOCTE noroka or I mo
<y 49TO coOTBETCTByeT M3mesenmo <+ or 0,5 mo 0,25. Takmm odpa-
-30M, IMANS30H H3MEHEHHMA [OKA3ETENd CcTeneHE <& COOTBETCTBYeT
noaydeHHony B oouTax Hekypanse.

WconenopaHua noxkasamd, 4To ypasHende (2) ApmAeTca dgopmyxof
CKOPOCTH B Oe3pa3MepHOM BHJE IIA BCEX OTKPHTHX TYPOyJAeATHHX mo-
TOKOB B MeAKONecdYgHHX rpyHrax. [oressrerms cremenm & sTOro
ypaBHEeHHA 38BHCHT OT METEHCHBHOCTE TYpPOyJAeHTHOCTH [OTORKA K me-
poXoBaToCTH pycaa. JLia pyces, CNOXEAHHX H3 MEJROOEcYaHoro IpyE-
ra Op = 0,23 Mq,0pE MMARMANBHOR TYDOYNEHTHOOTE — IAANKOe Dyo-
a0 - 0,50 » & = 0,44, 49TO COOTRETCTBYET COCTORHMD MpENeXLHOIO
PaEHOBecHA TREpAHX YacTHEN IHA. [IpH yEeJMYeH®E TypOyAeHTHOCTH,
Rorma B moToke odpeaypreA rpams - 0,44 = & = 0,32; B mororax
C HMHTEHCHBHOR TYPOyJAEeHTHOCTHD OPH MACCOBOM NEMRXEHHM HSHOCOB H
PIBENHBAHME EX B norome - 0,32 = 2 » 0,23, SpayeHme IO A Jo-
0Oro OTKPHTOI'O NOTOKAa MORHO ONpeNeJETH 0o caenyoumeft dopmyne:

Mpr npoexkTHpoBeHME pycaa ¢ fadHumE (& , @¢ , U 3navenme T
NpEEAMAETCA B 38BUCHMOCTH OT DEXMMA NDPOEKTHDYEMOro pycra.

IurTeparypa

I. Besmradop M.A. Pycmosoii npounecc. M.:TocEspar {®3EK0-
MaTeMaT.JnT., 1958.
" 2. Homarmnop X.A. Wayuenue rumpoMopdonorum pexM AMyISDBEE B
cpelHeM M HMEHeM TedenMd, ApTopejeparT IMCCEpTANME HA COMCHAHME
yueHO# cTenenM Kamj.Texs.Hayx. Tammenr, CAHMMPM, I970.
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3., Yepmmropa I'.H. K nompocy o uﬁprpﬂuﬂpn;am 38KOHOMED—
HOCTAX p.Amynapp¥. CO.Hay4BHX TPYIOB, m.I&E. 9.1. TamkenT,
CAHMHPK, I975.

4, Kampupoe A.A.,HypETimeop 3.,lpMyxemenoe P. HaTypHue Hocxe-
JopaHMA Oapeuerpa $OpMH Dycas B OpenelbHHX cROpocTeft TedeHHA Ha
Ku3uagyMcKOM MArdcTpaNbHOM KaHane. CO.HaySHHX TPyAOB, Bum.I68.
Tauxent, CAHVMPY, IS83.

5. Keopos B.C. Hepasuupapmas CRODPOCTE IAS HeCBASHHX IDYHTOB
i daxTops ee onpenexmoue. lissectuAa BHWMT, T.,Eﬂ.

6. AGanmesEn C.X. Yoroliumpye ¥ NepEeXONHKE DERMMH B HCKY COTBeH~
pux pycaex. J. :Tenposereousuar, I98I1.

7. Myxamemor A.M.,Eypses T.K.,Mwanos X.X. MopmesbHue mccaeno-
Pa&REA- napameTpa QopMu pyceJ necyasuX KaHanoB. CO.Hay9HEX TDYIOE,
pun, 168, TamkenT, G.M{I.ﬂ'ﬁ'.l, 1983.

8. Yyraep P.P. T'mgpapmira. J.:Onepres, I970.

N
W

: K.HD.JaT@0op, AOKT.TEXH.RayK, A.M.ApRgxaHob
‘ (CAHIPY mm.B.]l.ZypuAaa)

HCCIEIOBARME MBVSELNA BSBECEHECYUETO [OTOKA
B OIHOMEPHOA IOCTAHOBKE 3ALAYM

Hconenopande IBHXEHEd B3peceHecymero OOTOKa — OIME M3 IJas-
HHX BONDOCOB B H3Y49EHHEH DYCGAOBHX MpPOLIECCOB. '

Mz ycTaHaBIMBANM pacOopenesieRde CRODOCTH Hecymefl ENIKOCTH H
NpOmONBEHOE cocTapjAnueli CKODOCTH JBEXEHHS J&CTHL 00 rayORHe BSBe-
CEHECYWEro MOTOKA. :

Ha OcHOB&HMM TeopsM MHOrop&3HHX cpel ¥ MoXoma u3 pador /I,
2,3/, ypasHenne IBAXEANA NOTOKE EEIKOCTY B HENPAXOHWAX 3aNMIEM B

BEJe:
ff-—d‘) V_(1-5)6 - 7-(1-8) DivP+
+5 Drlr.rﬁ -(1-8)LO = 0 . (1)

J\na poToKa ONHODOLHHX MO KPYyNHOCTE YACTHL B3BECH HMEEM:



B2
§ Lz -56- P SDuPA DioN-SLGs=0, (2

rne (', Uy - coormercrEeRHo BexTODH cKOpoCTel Hecymefl M-
KOCTE ¥ 98CTHI B3BECH;

J - obBeMHAR KOHLEHTDAIMA WM NOAA, 3AHEMAEMAS
B3BECED B eIMENNe O0LeMS8 [OOTORA;

(- - Maccosaa cmia;

P - reAsop manpaxenumli, cBA3aHRNE JMEE#RON 3 aDECH-
MOCTBD C TEH30poM ckopocTeff mefopmarmit ame-

_  MeATapHOrO oGnema /3/;

Ditrll - cuna paammonieorsns, BH3BEHRAH MeXaHEIECKON

BATeppepenimed odemx PHas.
B BexTOpHO! 38DMCH OHa EMeeT caemypmER BN :

Divll=k (G:-0), (3)

( X - roopimment maammonmelorsms Ba3).
Raa oopeneneHMA A BOCHOXB3yeMcs clocoloM, NpHBENEHANM B
padore /4/. C artoff mensw cuay BosgellcTEMS FMIKOCTH Ha eIMBENYHYD

9ECTHIY BHpA3HAM Yepe3

R'CQPJ ‘&éf(&‘ﬂ?’ .}l ) (4)

rue Co - roadmuuent nodoporo CONpPOTHBJCHAA;
F: - nnoTHOCTH TBEpHOR YaoTHuN;
d - ero muamerp.
Eoom wmeno sacTmy b saementapHom odzeme W parHo 2 , TO
o0mad CHA& CONpOTHBJEHEA

P=nR . (5)

OGosnawwp gepes Ws oOmeMm 9acTHy B 3NeMeRTEDHOM OOBeMe,
MOXHO 38MNHCATE:

:;':._ﬂbﬁ-‘f_._gi_ﬁitg : (6)

Tar Kak
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Ws = o Td’n

TO CRaa B3aKMojslefiCTBRMA paBHAa

‘3“ %iﬂa((}'@(ﬂ}‘{};) : (7

Orcona rosddsument m3ammonefcrema ga3
:.4_1 LO-G) . (8)

Ilza onpenenenws Cp moxer OuTh Mcnomp3osana fopmyaa Cror-
ca /5/, paccuuTaHHeA IR JAMEAADHOTO DEEMMS OCAXIEHMA,—

i Comfm | e reR(d)

dopmyna Oseena /5/ -

Com e  g) w

fopuyna M.A.Baxpyueps, OoaydeHHad Ha OCHOBSHHM HCCJEJOBAHES
roadj@uMenTa A000BOr0 COOPOTHBEJMIEHHMA YaCTHI ODE CTECHEHHOM OCEX-

JACHEH - ,
28,47
Co W ) (II)

'a rakze fopuysm M.A.lemenrbena /6/.
lpr paccmoTpeHmu odTexsaHma mepa, kcxoms ®3 padors /7/,C,
UMEET BEX

24 L ey R
~pe (1t T Fq - prar) (12)
| o,
; rne ﬁ = F '
: [ - gosdumment, yuwTusapuMil OOMEH MeXLy MaKpodac-
: ' THLAMA ERIKOCTH;

ﬂ ~ KOSpMUMACHT IHHaMuYecHOR BA3KOCTH;

o i =l SEE



B4

Reg - uucno Petmomsnca. ;
Torna roajfsmmest p3aumoneficTBMA 83 B DECCMOTDERHHX CHy-
Yadx npM ®coonbk3opaHuy gopMmysm Croxca (9) Emeer chnenyoumit Bmx:

H‘%‘E ’ (13)
no dopmyne (I0) - -
K- (1-hz )15 ; (14)
no rbuium:a (II) -
K= 18,095 -'% y (15)

no Gopmyae (I2) -

Bd
- a4y ) .

Ypapuenma (1), (2) B onmcaHHOM BMIe He3aMKHyTH. C LeJbD
peweHEs NOCTHBNEHHOM 3aNe4M DACCMOTDHM YCTEHOBMBLRECH M DaPHO-
vepHull DOTOKR naA onsomepHolt sspmeue. Torma (I) » (2) yopomaercs
M ILNA CHROPOCTH Hecymell =MIKOCTH NDHHMMSET BRI

3% [f’ "M %’f * K(UsU)-(1-5) LU = = (1-5)pg¢

InA CHOPOCTH Ya&cTHO B3BeCH - s (I7)

3% [:gﬂ %"I]+ Kk (U-U,) - OLU; = -§pge J

( F,Ps - DAOTHOCTE Heoymell ®MIKOCTH M 98CTHIl B3BECH;
L= yRIOR DHE).
Pewas ypassenue (I17) chedana oTHOckTensRO Wy , 3aTem oT-
HocuTensHEo W B nocie HeKOTODHX Npeodpa3oBaHMM ,d0JyYmM :

-
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ﬂ%‘# ~ [kl ]”'"‘@9*%‘)-
Us=rets + o o5 e

- PemenEe cRCTemH rpasﬂem (I8) nomy4yeHo MeTONOM NPOrOHKH.
JHCIETEAEHAA ONpOrpamMMa cocTaprineHa nnA JIBM BEC-1022. PacyerHue
HE NOKS3HBADT, YTO 1A Jojee MeJRMX 4aCTHMIL Da3HHLISE CKODOC-
nenm RHJIKOCTH M TBEDIHX Y&CTHIl He3HeuHMTeasHa. Conocran-—
5 PE3yABTATOB pacyeTa pacnpenejeHrd Hecymeill XMIKOCTH 0O
*m 0OTOK& (DHCYHOK) HaeT CAM3KMe De3yAbTATH C HATYDHHMA
:ﬁ HHMH, OONydYeHHHMM He KapaxyMmcxkom kasane /8/.

[

..

, ﬁf-ﬂ
‘1‘“#
f‘,'.:*'un
| i . o+
ULl e
a2
B
A 02 04 06 08 1.0 Ur/fe
~ Takmm o0pa3oM, MoiydYeHHHe NAHEHE CBEIETENLCTBYOT O TOM,
 gr0 npepnaraeisie mnppepenmancune ypapHened (I),(2) moryr Outs
-;lmmannaau LN pelleHEA MHXEHEeDHHX 38184, CRA3ZHHHX C Onpene-
qgnlau TpascnopTipyomedd cnocoOGHOCTH NOTOKA B DEBHOMEDHHX LOTO-
]HI.

PacnpeneneHre CKOpPOCTH LBHKE-
HHA Hecywe# XMIKOCTH 0O Iay-
CnHe NOTOKA:

- - = 00 naHHEuM KHK,— -
no pecyery. "

Inreparypa

-'-.* 1. lemunos K.Wl. O BHYTPEHHENX HENpPAKEHMAX TPEHMA B EULKOC-
" . MaBectua AH YaCCP, cepusi Texs. Hayk, 1980, ¥ 6.
4l 2. Paxusty/mn X.A. OCHOBH C&30IMHEMEKM B3aUMONDOHKKEUAX
. meexenudi. MM, T.20, BmD.2, 1956.
-1 3. Gamayuuiges 1.0. JlaMuBapHOe IBMXesMe MHOrODE3HHX Cpe.
- B Tpydonpoponex. J., 1966.

4, larunos K.U.,Ymapos A.M. 0 kosffunmenTe B3aumomeitcTBEA
~ MHOrojasHux cpep. Bonpocs MexaHuKm, Bun.7, 1969,

.

g
1]
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5. Anexcaanpos B.J. Texsuuecrasd runpomexanura. J.:Tocrex-
manar, I1946.

6. JemenTses M.A. TpakcOoopT OJMHOYHOrO TBEDAOrO Teaa Heom-
HODOIHHM OOTOKOM =EIxkoCTE. W3s.BHMWT', T.54, I955.

7. Apnjmssop A.M. 0 xoasdieipiente JOGOBOrO COODOTHBAEHMA
9acTHEI HaHocoB. Tesdcw HOoRAAN0B XI KoHjepeHLME MOJOIHX yYEHHX
YaGeKHCTaAS 00 CenbCKOMy Xoamiorsy. Tamkenr, 1983,

8. Kapanersad M.P.,lopckuli A.l. HecnenopaHEe BUMAHNA DeXEME
HAHOCOB D.AMyJSDEE H&a pexmM HAHOCOB KspaxkymcKoro ranaxa npa Gec-
OJAOTHHHOM BOLO3&0ope. Tpyms CAHMMPH, Bun.I62. Tamxenr, I198I.

O.H.Tuxonopa, d.C.Myxssenop, HaHI.TeXH.HEYK
( CAHWMPM mwm.B.Jl.Eypuna)

PACIPEIEIEHME CKOPOCTH JBUAEHMA M MYTHOCTH
M0 TIYRMHE NOTOKA HA IOIBOIFIEM YIACTKE
KAPUMHCKOTO MATMCTPAIBHOIO KAHAJA

NonsonsAmad 9acTh KepEMHOKOrO MAINCTPATLHOrO KaHans padoTsa-
eT OpE OOJAMOPHOM DexuMe, cO3naBaeMoM nepsofi HacocHOM cTanmed.
OcHopHaA Goph0a ¢ HAHOCAME OCymNeCTBRAAETCHA Ha 3TOM ydacTKe. Yac-
THYHO OCBeTNeHHu#l OOTOK Tp&H COODPTHDyeTcHA B OETOHHHMl y4acTOR Ka-
Hans.

* [ocrynnenMe HE8HOCOB ¥ WX DacOpeleNeHHe 00 ILIMHE OONBOLA-
mefi YACTE KaHANS 3ABMCHT OT pexMMa padoTH HACOCHHX ALpPErsaTOR.
Korna padoraoT 3-4 arperara, OpE HeGOJNBUMX DAOXOASX E CKOpPOC—
TAX OOTORA COJLNAA YACTH HAHOCOB OTJ&raeTcA B OTCTOHHMmKe. B Be-
retauMoHHuil Depuon, xorpa padoTapT Boe 6 &rpDErsToB B NONOJHA-
TeIbHHE HACOCHHE YCTAHMOBKH, C yBEeJMYEHHEeM DECXOL& BOIH ¥ CKO-
POCTE 0OTOKAE TPAKCMNOPTEDYEMEE HAHOCH pacOpele]swTcH 00 Beell
LIEHEe NOJBOJAumed YacTH KaHanl, YacTh KX BHHOCHTCA B OeTOHHHE
y49acTOK KaHana,

Ceass mexnyy mupuxo#t (B ), cpemneit rayomsolt ( h )y OAO-
manso xHBOro cedensd (UY), napamerpom gopms pycaa ( B/h ) ©
pacxonom (@) msmenserTcA no AmMAe Kanena (redmua).

Ilnn onopeneneHMd paAcOpeneJeHHA CKOPOCTH NOTOKE 0O BEpPTHKE-

a# Hevy Owmd NpOAHANMIKPOBEHH CYMECTBYDUEE 3aBMCHMOCTH.



Tadannrua

Pacorosmue: w-1£(Q) :  B=f(@)
2 () =21,35.Q 0,49 B.= 45 @ 0,104
64 () =19,35Q 0,%8 B= 44,5 @013
92 (=282 Q%% B = 50,5 @%09
154 W= 200 Q0,146 B=69 @203
10 =40 Q0469 B= 3 Q%170
[IponoazeHue
Paccroanme : hﬂﬂ" £@) : B/p=F(Q)
2  hyp=0,8 Q%33 " B =88 Q03
64 fy= 0,7 Q903 . B/h = 82 Q0277
2  hp=23,8Q%7 Blp = 15,2 @097
I8  fp=2,0Q%2 B/h = 25,5 @0 117
10  fip=1,3 Q0 B/h = 3001

JaKOH KBENPATHYHON nepsCoiH He ONMCHBAET pacnpeliesieRHA GKO—

DOCTE 00 BepTHramd. Mexny napamerpos 4 = KosddmmuerTOM lesm

( sepmcamocTH Her. [lapemeTp X  mnogRasarTexs crenesE M ¥ na-
DaMeTp P MaMeHADTCA 00 JUMEe NOXEBOofAmell 9acTH KARAN&. IT0 00b—
ACHAETCA HMSMEHEeHHeM MyTHOCTH OOTOKS M KDYOHOCTE HAHOCOB NC MUM-
He HocoNenyeMmoro yd9acTRa KaHaJs.

QUMNTHYecKH! SaKOH Jydlle ONHCHRAET pacOpeNeNeHHe CKOPOCTH
HIBHEEHHA 0o BeprEKamd. Mcnoaesyem ero, a Taxkxe SapEoHMOCTE B.M.
Maxrkaseepa /3/, K.U.Poccmucxoro u W.A.Kyssmuma /4/ nas naxoxge-
HEA 38BMCHMOCTHE pacOpellefieHEA MyTHOCTH OO0 IayCHHEe NOTOKA:

rae f5,F - MyTHOCTS NOTOKA B TOYKE H CDENHEAR MyTHOCTH:
A - Kos(jEipEeHT TypOyJAeHTHOrO oOMeHa;



(J - kpyoHocTs HeHocOB, M/c;
Y - opminara paceeTHOR TO9KREH;
h - ray6usa noroxa.
apametrp P B IMIMDHYECKOM 38KOHE B 34BMCHMOCTH OT (3 W3-
MeHAeTcA [0 JUiHe B HMeeT clelyDiHe SHEYEHMA :

P = 1,062 - 0,0065 Cp 30< &= 70 (K 64)
p = I1,0I3 - 0,0058 C; 20 50 (MK 105)
P = 0,875 - 0,0067 (g I5 55 (K I90)

rne Cg - xosdfumuenr llesd Ha BepTHKAIK.
KosjjmumentT TypOyJAeHTHOro ooMeHa:

A= %ﬁh Vi-p@-0)* (2)

rue K - oTHOmeHMe cpejHefl CKOpPOCTH K OOBEPXHOCTHOM
K~§ (VP + f awin/p) ; (3)

M - DIOTHOCTH BONM;
nepamerp M onpenenserca w3 pupaxenms /3/

b by JO Y 1
M F@m— T!J (4)

lloncrapnaa (4) B (2), EMmeeM:

A4S ﬂ%};ﬂ Vi-P(-7)* . (5)

Ilis samADTEYeCKOr0 38KOHA pacOpelejequs CKODOCTH MBEACHLS
no pepTeramy (puc.I) ®3 ypaesemu (I) ® (5) ODoaydyaeM 3amicUMOCTE
ILnd onpefieNeAldA pachpefejeHEA MyTHOCTH 00 raydHAe:

i WE P _
T 98y U KVI-P -4 [ 1-exP(- g b))
: 3 Wee'P2
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Prc.I. Pacnpenenense CKODOCTH IBMEEHHA DOTOKAE MO

a8t

2871

aet

BepTHKaNH ;
© - HATYPHHE 3HEYEHMSA. PacdeTHHe Kpu-—
BHe: I - N0 sUMOTHYECHKOMY 38KOHY; 2 — 00O
Jorapaguede cKOMy 3a8KOHY; 3 - N0 NOKAa3aTeNk—
HOMYy 38KOHY.

i &

02 04 05 88 10 r2 74 786 ¢4 20 P
e

Puc.2. Pacnpenenen#e MyTHOCTH NOTOKAE N0 BEDTHKAMM:

0 - HATYpPHHE 3HAYEHMA; X — paAcYeTHHE BH&-
qJeHMa no opmyae (6).
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Jind cpasfeHMs BHBEINEHHHX JOPMyJN ¢ Pe3ynbTaTaMl HATYDHHX M3-
MepeHHil cuenad pacYyeT Npn CIeNyDUMX MCXONHHMX HTeHHHX:

Up = 0,65 w/c, h = 3,84, Cs= 58,66 m/c,

W =0,00216 w/c, P=0,68I, f= 1,044 kr/u’.

W3 puc.2 BHEHO, 9TO NOJY4YEHHHWE pacYeTHHe 3HaYeHEA WL, OmEs-
KE E M3MEpPeHHHM.

BupelieHHHEe 3aKOHOMEDHOCTH CyAyT MCNONB3OBAHH OpH YCTAHOBNE-
HAH TpaHCOOPTEPyDmeR cOoOQCHOCTH MOTOK&E, 49TO NAeT EO3MOXHOCTE
0POrHO3MPOBATE K3MeHEHEe HaHOCHOIO pexuMea BIOJNB NONBOAAmER Yso—
TH HepuMHCKOrO KaHana M npouecc JOPMIPOBEHEA M DE3BRTHA eé pyc-
Ja.

AdrrTeparTypa

I. Anryamn C.T. Perymupopanme pycexm. M., I956.

2., Henesnaxos I'.B. TeopeTrueckHe OcHOBM rEIpoMeTpEHR. I.,
1968.

3. Kepaymes A.B. Teopgd ® MeTOIH pacdYeTa DEYHHX HEHOCOE.
X., 1977. :

4. PoccmHcrmf#f K.W., Kysemun HM.A. B cG.: PycmoBse nponeccs.
M, , I958.

9. Kapaymes A.B. TpaHcnopT HEHOCOB B OTKPHTHX OOTOK&X.
Tpymu ITH, Jd., I95I.

T.l.Maxrn0B
(CAHMHPH »m.B.J.Sypusa)

AHAIM3 TUIPABIMYECHKMX COIPOTHBIEHVH PASMNMBAEMOIO
IHA METONOM MHOXECTEEHHOR KOPPRIALMM

B nociennee BpemdA P NpDaKTERE H3yYeHEA DYCAOBHX NpPOLECCOB
HEKOMIEHO COABMOE KOAMYECTBO NAHHNX N0 JBMEEHED IpAN, OOMyYEH-
HHX KaK B HATYDHHX, TAK ¥ JNAOOD&ETODHHX yCHOBMAX. ONHAKO p&s M-
YMA B METOIMKE NnpoBelieHEA ONHTOB, OrpABRMYcHHHl NMans30H H3MeHe-
HEA OOHTHHX NS8HHHX, & TaK¥E OTCYTCTEHE HEHOTODHX X&DE&KTeDH CTHK
NOTOK& M pyci&a HEe NOSBOMADT B NOJHOM O0BneMe HCNOJNB3IOBATHE 3TH
JaHHHe JUIA NOJydYeHMA pacYeTHHX 3apHcuMmocTefl.

WaBecTRO, 9TO rpAmnopas ¢opMa AHE CYymMeCTBEHHO RIMAET Ha I'Ei-
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PEBAHYECKHE CONPOTHBJEHMA NOTOKA. [iA Gonee TOYHOrO yCTEHOBJIE-
HUA 3HaYeHH] PHIDABAMYESCKMX CONDOTHBJEHHH HeoOXOMMO, IO BO3-
MOEHOCTH, NOJiHEe yYNTHBATH BCE BJMADUEE PEKTODH.

ConpoTepjeHMe IpAJOBOro AHa, Kak m3pecrdo /I,4,9/, cxnamu-
BEETCA W3 CONDOTEBJEHEA YACTHL, NOXPHBADEKX HOBEDXHOCTH IPAIH,
E 3 CONpOTMBJEHEA gopms rpamd. Taro? NOmXOX NMO3BOAAET BBECTH
IPa 9acTHEX Kosdfmuments llesu, ¢ xoropumE olumfl koafdmmment le-
9 CBASAH CHEAYDUMM COOTHOWEHMEM:

fodviging
rR Ei‘ﬁ?' ) (I)
rie ;
d
zi-f () &
H

a-thop). i

amecs h, u C; - pucoTa u mmHA rpams;
H - raydEHa NOTOKA;
d - xaparTepHull pasMep HAHOCOS.

K.B.I'pumanur /1,2/, mcoompays pesyibTarTd padoTs &.JRrenys-
ja nad pacdyeTa CONpPOTHBASHEA IpAlM, OCHOBEHHOW Ha npAMeHEeRHH
TeopeuMH bopno-HapHo LiA pacuMpADmerocd MNOCKOr'O OOTOKAa 38 rped-
HeM IpADH, 3apucEMocTs (I) oOpencrapen B caenyoaeM ¢@yHKIMOHAINE-

HOM BHJYEZ 3
é--;(&,%;ﬁ). (4)

Mo mueHuo I'pEmsHEES, DacYeTHHe 38BHCHMOCTE LAA ONpeleNeHHA I'Hf-
PaRANYECKHX CONpPOTHRJIEHM# pyces ¢ IDANOBHM CTDOGHHEM NHA JOJKHH
OCHOBHBATBCA HA BTOH QYHKIMOHATLHOW CRA3H.

Inia DonyweHEs pacyeTHHX 3aBMcEMOCTEld Hame OHJH HCOOJNL30BA-
HH HaTypane nanHue ¥.M.Kopuoxu /3/, B.®.Cammenxo /4/; AnoHckux
yYeHHX N0 p.XuA B Kamanau flnommm /9/; nadoparopHue naHHHe B.d.
Nymxapepa /S/, H.C.3Mamenckolt /6/, 3.l.HKonameans /7/, 3.H.Hypur-
IMHOBA /8/ ¥ HamM ONHTHHE JiaHHHE, NpOBeleHHHEe NOJi DYKOBOJIOTBOM
A.M.Myxavenosa B otmene pycea CAHWIFM, uto cocrapmno Bcero 425
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3Hgvedril. B pansHefimed gyHruMoRaNBHasd CcBA3R (4) IomoaHWIACE N&-
paMETpOM, YVYHTHBSDNMM PPANOBYY MEepPOXOBATOCTE IIHA B RANE OTHOme-
HEA BHCOTH I'pDAN K IayoHHe NOTOKA:

V%'-,"(F-;,-B’i;ﬂ-rﬁ!) : B2 (h)

OrmedeHHHEe Bume JaHHHEe MNOJBEepraJMchk CTETHCoTHYeckol olpa-
doTKe MeTOnOM npaAMoaKMHeliRo#f MHOxecTReHHOR KOppesdAIpM ¢ HCOONB-
30BaHHEeM cTeHuapTHolt Dporpammu, pa3padoTaHHOR IMA peamH3&IME HA
JBM Bo(M-dM. B pesaynnTaTe cTaTHcTEYecKofl o0padoTEM OWIM Doxyde-
HH 28BHCHMOCTH 1A pacdera KoaffuuueATa IMIDABJIMYECKOrO CONpO-
THEAEHMA PPANOBOrO ZHA B CJELyKMEM BMIE:

% -6 G B (6)

rne  Ki=10" - gosgquument;
MN; - OOK&3aTeaAl CTENeHH NapaMeTpoB MOJHOrO KOoajguim-—
eHTa compoTumnesms, ¢ = 1,2,3,4;
B - wupusa noToxa;
d - cpennfi nmaMeTp HaHOCOE;
f - rosdfuument lesw;
@ - ycKope:HMe CBOGOJHOPO MAEHES;
Fy - uncao dpyzna. :
Kpome Toro, OuwiM OOJYy4YeHH OTIeJbHHE 3aBHCHMOCTH BHIa (6)
LA HATYDHHX M JaGoparopHHX YCJOBHil, onpeliejieHH 3HAYEHHA NOKa-
sarend crenedd /1; , koshiuuuenrsa K; B Kos@dmupenTa Koppesd-
e Yy (reda.l).
C Mcnonb3opad®en 295 sa6opaTOpHHX NEHAHX NOJYYeHE 3&BMCH-

MocTs EWpa (6) oA pacdera KosfdwimenTs I'MEpDABMMYECKOr0 CONpPO-
TRBJEHHHA 3

- EE GG o

Koa(dwinmesT KOppeldifR JNaGOPATOPHHX A&HHEHX ‘“hxy = 0,26 mo-
Ka3upgeT Ha caadyp 3aBMCUMOCTH NPHHATHX O08PaMeTDOB OT B&JMYHHH
NOJIHOLD CONPOTHBJEHKA, ONHAKO 3ABHGMMOCTH BEIA (6), NOAyYeHHHE

AJE OTHEJIEHHX ONHTOB, OTHOCAMMXCA K ONpelefieHHEM HUpaB/HAYecKHM
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YCJIOBHAM M X8DEKTEPECTHKEM HAHOCOB, KMEDT BIOOJHE IOOYCTEMHE 3H&-
Senud KoophulenTa KOppeawn - Yey= 0,65-0,997. :
Tem He menee, nuanasoH w3amenesua kosdduigenTa K; 3HaguTe-
/I€H, 9TO HENOOyCTEMO OpM OpopeleHMs pacueToB. [pnumAoft Tomy,
O00-BROMMOMY, — DAJ HENOCTSTKOB, NDUCYIMX BCEM DE&CYETHHM MOIEIAM,
OCHOB&HHHM Ha METOR&X MaTeMmaTEYeckoff CTETHCTHRE, & TaKkxe Helo-
yuYer pAna chneumfmyeckuX QaxTopoB, OTHOCAUMXGCA HENOCDEeNCTEeHHO K
CTPYKTYDHHM 3JeMEHTSM IDALN.
Hoodduim eBT KOppenAUME 3aBMCMMOCTEl, NOAYYEHHHX 0O HATYD-
HHM NaHHEM Ha pekax (radn.l), kosedaeToAd B AOOYCTEMHX Npenenax:
Yey= 0,60-0,63;  mma rananop Amomur 7. = 1,0, 4ro yKasuea-
eT Ha CymeCTBOBaHHEe NOCTATOYHO OOOCHOBESHHON 3IABMCHMOCTH BEIA
(6) maa pacYera CONPOTHBAEHMA ECTECTHEHHHX pycea. Kpome Toro,
OTHEenbHO IiA A860DETODHHX B HATYPHHX ycaoBeil Owna onpemenena
NPOUEGATHAA JOMA BMMAHHA HAXNOro $aKTOPA HA BeXMYUHY OOWero cof-
porupaenma (Tadn.2).
Taonuna 2
Bandgune QaxTOpOB Ha oOmee CONPOTHBAEGHHE NOTOKE

06LeRT :_lapameTpu oMo cnnpum;_i_gﬂnﬂ,i
Huﬂilenﬂnﬂm ‘ Ft— : d/H H/ﬁ' ' f?g/H
JladopaTopHue JOTEM 24,1 13,7 28,3 33,9
Pex ® KaHaJH 14,6 25,7 36,7 27,0

AsayM3 maHHHX Tadl.2 NOKA3HMBSET, YTO KaK B HATYDHHX, TaK
i B JaCOPETOPHHX yCJOBHAX mTpHMepHo 65% oduwero conpOTHBJEHNS
CKABNHBAETCA M3 CONpOTEBAeHRit dopMu pycaa /B  ® rpanosofl
HEPOXORATOCTH NHA f}#/ﬁ . B oouTAX, OpoBefleHHHX B I'MIADSBARYEC-
KHX JIOTK&X, HOJA COMDOTHRIEHMA TPANOBOY mepoxoBarTocTH GoJbue,
deM B eCTECTBEHHHX DyCI&X.

Iia OpepsapuTeNBHOro pecuera KosddMuMeETa CMADABAFYECKOrD
CONpPOTHENEHNA ECTECTBEHHHX pyceNl ¢ IDPANOBHM penbefoM HHAa MORHO
NPeMIORATD 3ABMCHMOCTE CAEZYDHNETO BMAAG:

%-5,2.5 [F* () H™“Ly¥] . @
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B nanbsefimux mccaenosaumax OPENCTaBNAETCA BOIMOEHHM, ¢ Mo-
lONE30BAHEEM BCoeX MMEeDuMXCA NSHHHX, JTOUHHETE COCTAB OEDPaMETDOE,
BXOLAIRX B CYAKIMOHANBEYD cBA35 (5), npupieus IpyrHe HeyuTeHHNe
GaRTOpH, BIEADUME HE BEJMYHHY CONPOTHBJEHEA IPANOBOrO NHA ECTe-
CTBEHHHX BONOTOROB H OOJYYHTE Oojese HEleEANe 38BHCHMOCTHE BHJIaA
(6). OcoGoe pHEMaHMe CACLYET ymeiuTE pa3padOTKe METOIMKH nepe-
CHETA De3yAbTATOB JAOOPATOPHHX MCCAEIOBaHEN Ha HATYpHHE YCJOBMA,
9T0 NOSBOJMMT NONYYMTE OCMYD 3IABMCHMOCTE IUIA pacueTa I'UIpapMyec-
KEX COODOTHBAEHER Dpa3MuBaeMOro Pyciaa ¢ IDANOBHM IHOM,
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AM.Typses, M.M.Kyaxapor, A.A.llepemeToBcrmil
( CAHMMPH mu. B.J.Kypuna)

PESYJBETATH MCCIENOBAHWI MO ONPENEAEHMD PACXOHA
BIEKOMHX HAHOCOB B CPEIHEM TEYEHWM AMYIAFBH

B cpenHeMm TeYeHME AMylnapiM BONO03a00p B KpynHefiume mMarncT-—
panbHHe KaHam — Kapaxysmceuil, Kapumscsmi 1 Avydyxapckmfl — ¥ pan
donee MEJKMX KEHSJOB OCYWEeCTRJAETCA B HBCTOAmMEe BpeMA OecOIOTEH-
HHM COOCOOOM.

B ycnosmAX AmMynepbHM, Hecyuell CoabmOoe KOMMYECTBO B3BelieHHHX
B NOHHEX (BJeKOMHX) H&BHOCOB, OecOUIOTHHHH] Bono3adop TpedyeT exe-
CONHOCO BHOOJHEHAMA HA COJOBHHX y49acTEax JonbuMX o0beMOB OYHCT-
HHX padoT, HeOOXOmMMMX IJiA OOLNEepEandA OponyckHod cnocoGHOCTH
HB8HAJNOB, B KOTOpPHX B Npouecce BOLOOODAYH HHTEHCHBHO OTHNACADTCH
HEHOCH, NOCTYNEDmME M3 pEeKM BMecTe ¢ BONOHM.

HenocpelcTeeHHOe M3MepeHHEe pacXoja JOHHHX HaHOCOB B HaTyp—
HHX YCAOBHMAX BeCbME 3aTDyNHEHO H3-38 OTCYTCTEMA HANEEAHX JUIH yC=-
noeufl AMynspbM NpROODOB, 8 TAKEE METONMKH.

llpuxense NOHHHX HEHOCOB HA D.AMyI&pBe OpOMCXOIMT B dopme
nepememanumxcA rpAn. HMoxoms 3 sToro, Hawy U KOHKDETHHX YCHO-
BHE{ yuacTka AMyNEpPBHM B palioHe OeclinoTHHHOro Bonosadopa AwyOyxap-
CKOr0 K&8HAang OWI0 NPOM3BENEeHD ONpejeneHHe pacXona NOHHHX HEaHO=-
COB METONOM HETYDHHX M3MepeHHH CHODOCTH OepeMemeHHd B pa3MepoR
IOHHHX IpAD, KOTOpu# MORHO DACCMATDMEATH REK NanbHellmee pa3sH-
THE METOLA ONpeleseHMA No odsemy pycaoedx mnedopsmaimi.

Jina onpefiefeHEs CHODQCTH MABRMKEHHEA NOHAHX TPAN OPHMEAANOCH
CpaBHeRre NpoNoJbHHX npodeueff NHA No NpPONOMBHHM CTBODEM, MNOJy-
YeHHHX ¢ Oomomb®n axonora "Kydane u "WPHAJI" depes onpeneseHAue
NpOMEXEYTKH BDEMEHH.

MepeHe OBe cepHM 2XOJNOTEPOBAHEA NHAa Owse npomapenend no I0
OponoJbHEM CTEODEM C 3acedxasst depes 15 nonepevHHX CTBODOR NOpH
MHTEDBANE BpeMeHH Mexny npoxouamm axoaora 24 4. Pgcxon pexm BO
ApemA 9XOJOTEpOBEHEA papHAnca ( = 1320 u°/c.

OdpefoTKa axorpamud OORA3Aan8, YTO HATepBan 24 9 CJMILKOM Be-
JIAK; CKOpOCTh IBHEEHHA B pa3MepH IpAL 328 3TO BPEMA CHABHO HCKa-
xaoTcA. [osTomy B AanbHellnem $XOJOTHPOBaHAMe JHA NPON3IBOIMIOCEH
BCerc 00 TDem NPOMOJIBHEM CTBOPaSM, HO C MHTEPBANOM BpEMEHM OT
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IBYX N0 WECTH YacoB. .
OnsHoBpeMeRHO H3MepAIM TAYOHHY, CKODOCTH TEYEHMA BOIH BepTyl-

Kok n Opame npoCu P3BEeWeHHHX HAHOCOB Ha BEDPTHKANAX MATHTOYEYHHM

coocofom B Havane M KOHLle SXONOTHPYEMOro NpONOABHOCO CTBOPE.
Bcero 3a nepuon ¢ 28.Yil oo 29.¥ll 1982 r. OwAO NpPOM3BENEHO
106 sxomoTHpoBaHMil LHa.
Ha ocHOBe OCpaCOTKE NOAYYeHHHX 9XOIpasmy ONPELEsANM BHCOTY
® LIERY TDAR, & TaKxe CAYORHY BOIH Hal BX rpedHeM B OomomBOi.
CpeBHMBEA NoJOKeHEe pedHell IpAL HA KAXAHX IBYX SXOUpaMMAaX, CHA-
THX HE OIHOM M TOM K€ ODONOJBHOM CTBODE, HAXOIMJE HX CMeleHRe 38
HHTEDBA] BDEMEHHM MEXLY 9XOJOTHPOBAHMAMH, MCXONA H3 KOTODHX BHUM-
QIANE CKOPOCTE HBHMXEeHHA IpAl. Ha ocHOBaHME HETYpHHX H3Mepesmil

OOpejendAaN TaKKe 3HEAYEHMA CKOpOocTel NBHMMEHMA IDAN, BHYACAEHHHE

0o gopuyse Cremenxo-Konommesm /I/:
Cr=0080F"" (1)

rme () - cpemnas mo raydEmEe croOpOCTH Hal IpeCHeM TDAMH;
Fx - amcao ®pyna, BHYmCJNEHHOE MCXOmA M3 cropocT (J
¥ IAyOMHH BONH HAH rpedHeM I'pAH.

HKex crnenyer M3 NOJXYYeHAHX NAHHHX, CKODOCTR IBEXEHMA IpAXN,
BEMEoneRHEe no dopmysae (I), B OCHOBAOM MpEeBHWEDT 3HEYEHHA, ONpe-
JleNleRANE N0 NaHAHM M3Mepexift (1A ornensHEX u3mepermit mo I,5-
2,8 peas). Opraxko B cpelHeM 9TO NpeBumeHMe cocrapager I8%, uTo
N03BOIAET DEKOMEHIOBATH NOAL30BATHCA 2aTOM dopmyJnoft B yCOAOBHAX
CpenHero TeyeHMA AMyJNSDBE ODE OPHEHTHDOBOYHHX pacYerax.

CoraacHo HauMM H3MepeHMAM, HAROOJNBWAR M CPEeIHAA H3MEpeHHHEe
CKODOCTE JBEXEHHMA IpAN COCTABRIM, coorTsercrsBenso, 0,084 n 0,034
oM/c. CpeinAs cKODOOTH TeYeHMA Ha BEPTHKAMM Hal IpeCHeM M IVIyCi-
H8 BOXH Hap rpedHem peppamick (J = 1,72 m/cr A = 3,5m, &
cpeasad myTHooTs Bomu S = 3,16 Kp/M°.

AiA onpenesieHHA 3JeMEHTADHOLO PACXONA NOHHHX HAHOCOB MpHE
IFpANOBOM ABMEeHER bB.®.CHEmeBKO peromennyeTr dfopuyay

9, 0onUh R, (2)

NOAYYEHHYD NyTeM YMHOXEHMA CKODOCTK NsuEenua rpaaw Cr no (I) na
BHCOTY /ir ¥ KoaMLMEeHT ODOMHOTH npofunas rpAn, npuaumaerst O =
0,6.
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Tar xaK Op¥ WCNOJB30BAREK GOpMyH (2) IIA NpaKTHYecKHX pac-
MEeTOB HeOOXOIEMH NEHHHE O BHCOTE IDAN, CpeflHedl CKOpPOCTH N0 Lay-
OiHe ® IMyOMHe BOIH Haejn rpedseM I'pAnM, oOpenesieHie KOTODHX B Ha-
TYDHHX yCIOBMAX OYEHb TDYLOEMKO, HaN¥ nonyyexs QOpMyJaa LIs omope-
nejseAnsas BHCOTH PDAIH:

hf 47450
hy - 0385h(& f.#') , (3)

roe  fi - rayérra BOmM;

() - cpelififa cHODOCTE TEYEHEA Hai rpesHem:

(J; ~ HepaswuBanLan CKOPOCTS.

OcHoBOll Juin aTof QopMysE OOCAyEMAE OCDECOTKA LEHHAHX HAWMX
HaTypHux K3MEeDeHRE M nomydeuHeA rpeduvYecked 3&BHCHMOCTE g‘; -

-f( F:) OTHOCHTENLEOR CKOPOCTHE TeYeHHA % OT OTHOCHTEJBHOH

BHCOTE [pPAIH f"- (p¥cyHOK), KOTOp&A XODOWO OMMCHE8eTCH ypABHEe-
HEENM

h
‘%"’*””-‘# : (4)

HeoOxomumo OTMETHTH, 4TO OpMysH (3) ¥ (4) npuMenyMy JMuB OpH

Y CROBHK % = T.46,

Npraumas A onpenenenns (f popvyny B.U.CryneerunuxoBs #
yYMTHBaA, 49TO CPENARi IM&MeTD NMOHHHX HEHOCOB HA yYacTKe NpPORO-
IMBUMXCA Kcoaefioperuii cocrapnser d = 0,22 wd, doomyay (3) mmm
8TOr0 Yy9&CTKa MORHO [DMBECTE ¥ BHDAEEHND

b= osgsh(0-onh®®) . = (9

B Tednmue npupelieHH 3HSYEHMS BHCOTH PDAJN, BHYWCNEHHHE 00
dopmyse (5) u no gopvynam npyrux asropor /2,3/. W3 cpapHenms
BHIHO, WTO Haubosee OJE3KMEe DE3yiBTETH K JAHHHM HATYPHHX H3Mepe-
HUll B yConOBMAX CpEelHEro TeuyeHMA AMynapesR nepr (5) = /3/.

Pe3yJbTaTH BHYKCNEHMA Dacxola BAEKOMHX HEHOCOB Mo dopMmyae
(3) Ha yuacrxe umconenopanii 1A BXona B BOMO3adopu ARMK u Hmze
AONO3a00pa NOKA3afdM, 49TO 3HEYEHMA DacXOJOB BJEKOMHX HSHOCOB Oopx
FPAIOBOM NBMEEHHM ILIA Y4Y&8CTKA MCC/JAEJOBAHMI M3MEHANECE B npeje-
sax 2,1-37¥% oT pacxola B3BeEWleHHHX.

Pacxoxn BjeroMHX H8HOCOB NpHM TPANOBOM NBREEHMA IR BXOLA B
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I'pajsik 3aBHCEMOCTH OTHOCE TEJBHOM CKODOCTH NOTOKA
OT OTHOCHTEJBHOM BHCOTH I'pAX.

popo3adopu ABMK npu nonzeme naponka (eanpens-mail) cOCTABRA OT
3,5 no 7%, nne nspopra (MoAB-moaE) - or 2,0 mol9%, & mmA cne-
LA nepogka (aBrycr—-ceHTadps) - or 3,7 mo 32,5F OoT COOTBETOTRY-
DOEX B3BemeHArX HaHocoB. Lma creopa HMme ABMK pacxoll NOHHHX Ha-
HOCOR MamesHsAdcA B npegenax 2,521,445 OT pacxolsa R3BEWEHHHX Ha-
HOCOB, ;
Takolf Gonbwoil nvanao3oH M3MeHeHMs NPOLEHTA PECXOIA BIEKOMHX
HBHOCOE OT B3BeWeHHHX MpPHM UX TIPANOBOM IBHEEHMM YK83HBAET HE He-
00X0IMMOCTE DCTOPOXHOIO NOAXOZE ¥ NOJYYEeHHHM pe3ynbTaTaM HaTyp-
HHX BamepeHsf, 4yTO Tpedyer npexre BCErD YTOUYHEHHA METOIMKM IpO-—
BENeHUs HamMepeHu? M NoJyYaeMHX Ha KX OCHOBE BHBOJNOB. ;
MlosroMy mayuenme CKODOCTH IBHMZEHHEA PPAN ¥ OnpeneleHHe 0o




Tadannua

[aycnua:Cropocts :lo ¢§pw.ne o dopmyae: Hn q:ﬂPHFJIE :DaxTHYeCcKR

c;;uu .TE'-IEHHH JI.B.Eenes- B G.F{ﬁ pO-: { :U3Meperaye
HHHDBEI :BeJYHHE
i s o T : :
430 140 127 98 I25 130
490 180 148 I23 245 - 270
400 120 115 84 72 65

NOJY9eHHHM [SHHHM pacXoja BJAEKOMHX HEBHOCOB H& POJIOBHHX yuYacTKax
KPyOHHX aMyJdapEFHCHKMX KEHANOB ¢ OECMOTHHHHMYE BONO3adopaMm HaMM
NpOROJIRaeTCA.

IJXETeparT™ypasa

I. Konmpareer H.E.,llonor M.B.,Capmenko B.®. (OcHOBH Iumpome-
Teoponorudeckol Teopmu pycaosoro npouecce. I. ,I'mmpomereomaner,
1982,

2. Heneanaros I'.B.,Jledomeckeff B.K. O rpanopoM IBHEEHHEH Ha-
HOCOB Op¥ HX DE3MMYHON OAMOTHOGTH. M.,BACXHME,I97I.

3. Kaopos B.C. 0 pefopmaimsax gHs ¥ O BAMAHEM MX Ha CHIDEaB-

yrqeckuft pesmm notoxop. Tpyms Il Bececow3aHoro EIpPOJOrHYEcKOro
csesna, T.d. l.,'I960.

0. A.Haomop, Raln. TexH.Hayk, W.B.Korrese,KaHD TexH.HaEyK,
AT . Coporun
(CAHMMPY Em.B.J.EypuHa)

HEKOTOFHE PEIYJNBTATH JIABOPATOPHHX WCCHEJOBAHMK
[0 SATOIUIEHWIO TEPPUTOPMM NMABOAKOBOW BOJHORA

JKcoeprMeHT ANbHHE HMCCJAelOBEHEA BOJH NpopHBa M Oepefopmmpo-
BAHMA pyona nocie MX MPOXORNEHHA NPOBOMMIMCE HE OPOCTDPEAHCTRER-
HOR momesH HHEHero opeda TYyAMyDHCKOIO TEHIDOY3Ja, OXBaTHRapnuel
yuacTok AMynapeM miHoft 120 kM, umprsolf nofimu 5-8 KM. B KeuecT-
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Be Da3MHBAEMOr'0 METEepHAans MCNOoAB30BEATM Necor (cpensn# muaMeTp

" gacrun 0,20 w4, yueasHuil sec 2,70 T/u°, odvemsnil mec 1,67 /u®).

Macwrad monems I1:I1000, 'mppapimdeckoe nomodue BOJH ODOpHBA B HE-
Type M HAa MOZENH olecneqMpanoch cOOMOIEHHMEM HMIEHTHYHOCTH KpaTe-
pues $pyna, rOMOXPOHHOCTH, TPEHHA, & Takxe CcO3NaHUMeM COOTBETCT-
BYDUEX rpaHEdeuY ycaopiil. McEycCTBEHHO 3&BHLANMCE PACXOAH BOJN
NyTeM MCKEKEHWS BepTMKalbHOrO Macwrada wonemn /I/, ROTOpHA Omn
OpEHAT paBHHM 62,5,

Ha wmojen® BocOpOM3BOIMJACA CHTOBOM pexMM TeYeHHMA Dekd, pyc-
10 GOpPMUPOBANOCE C&MMM NOTOKOM. I'HJpEBJIMSECKEEe SJeMeHTH OHTOBO-
r0 pyosia B HSTYPE ¥ HE MOAENM NpuBezeHs p racn.l.

Tadaunyua I

Hcﬂ.ﬂannnn—:_ﬁ BT I‘ugpaﬂ.n.n_qemne SEMEHTH
_ : : Pop: hepy Fz: W, = U : f'aq:de
: u>/c: "F.; EP'E' F#: w2’ w/e: J : T;HE: mﬁ’

i

B parype 5000 900 2,80 0,08 2520 2,00 0,0002 2,70 0,I8
Ha mogem 0,0I 0,9 0,04 0,08 0,04 0,25 0,0030 2,70 0,20

‘- &
Bepr hop OBPesiexess no gopuyaam X.A.Mcuerniopa /2/.

Jlanee MoneJHpOB&NcA HEYanbHHA Hanop y [WIOTHHH M BOCIDON3-
BOIMJACE CPeCOTKa BOINOXDAHWIMEA COINACHO pacYeTHOMY CHMIpDOrpa—
dy. 9T0 ocyuwecTBAANOCE ¢ OOMOMBD BONOMNPONYCHHOr'O COODYXEHHA C
Aeyma sarpopamm (D,25 ® 0,49 M), pacnONOXEHHHMA MERLY EMKOCTEHD
BONOXpEHMIRME M HURHMM ObedoMm pycna. BHesangocTh OpPOPHBE MMOTE-
HH NOCTHIAN&ch MPHOBEHHHM OTHKDHTMEM OINHOrO M3 3&TBOpOB. Pacxox,
PAyOMHY, CHKODOCTBH MOTOK& B CTBOPEe HM3JMB& ONpelesAsM 00 Ccaenyo-
uuM Gopmynam /3/:

Qu=0,928H™ Bap ; h=#/9H ; U =2/3-V3h', (1)

rie H - sanop y nnoruss, npe HIY = 130 M Hamop mpuHMMancd
papHEM 14 M;
By - mapusa npopana.
HarypHue raupeBaMYecKkée SJeMeHTH NOTOKa B CTBOpE H3JMBA,
ONCYMTAHHNE JLIA MOMeHTa paspywenus mnotuis ( ¥ = 0), nepecuu-
THBEMMCH B MOZenbHHe. Jlalee NpOM3IBOIEACA pacdyeT CPajoTKE nado-
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DATODHOTO BOEOXp&HWmMmA (Npouecc COOTBETCTBOBAN HaTypHOMY). lle-
pHOJ, CpadOTKM Pa3CMBeXcA Ha DaBHHE OTPEsSKE ppemenm Al , B Te-
YeREe KOTOPHX CEIpSBIEYECcKEEe SJEMeHTH MOTOKA CUNTEMMCH HOCTOAH-
HEuMp, Hanop y mioTEHH oOpelendicA 00 Kpumoff Hy = f ( |f‘-'.-, )y LHe
Hg, W; - cooTBercTBeHHO IAyOMHA ¥ 00GHeM BONOXDSHWIMNE B MOMEHT
ppemess [ . Jlua momenta U*4b mmeen:

Wf_i-df ! hl";}_..!]w, .ﬂW‘G} .ﬂﬁ . (2)
anecs AW - oOmem cpsSoTKE BONOXDEHEJENA 38 OTPE30K BpeMe-
e At ;

Q; - pacxoX BOMM B CTEODE H3JHBA B MOMEAT BDeMeHE T .
Ha Mole s ®CCNENOBANOCH PACOPOCTpaHEeHMe EOJH Opopusa OpH
pPE3MYHOM COCTOAHKE pycna. XapaxTep TpasobOpMEIH BOJH NDOpHBA
MOXHO OpocaemuTh He puc.l. OcHOBRWE NapemeTDH BOJE OPH Eup =
250 m (Bucora 7, u cxopoors (fp dponra, BHCOTE /), H CKODOCTE
(), rpeCHA BOJHH) MNpUBENEHH B Tabl.2.
Tadasua 2

¥ cJAORHA paﬂilgnmpa—: lspemeTpH Bﬂ:l‘l:l ﬂ!-JﬂDHBE
HEHHEA BOJIH aK- . . -
- - Upmte: 2o, 4 = Ur mle * p,, 4

TEDECTHRE pycaa) :
:MBKC. ! OD. iMBKC, : CP. :MEKC. :CP. :MBKC.: CD.

EeQTKOE
py cao Harypa I0v '3 4 I.5 - - 5 -
Paamupe- Mogesb 1,8 0,5 0,08 0,0251,6 0,4 0,I 0,04
eMoe pyc-
J0 , 0ponn-

TE.EHGE Bo—- HaTtypa 14 4 2 I,5 10 3 6. 2,0
pily)

PaamuBae- Moneib 1,8 0,6 0,08 0,0261,6 0,5 0,I 0,04
NMOE DYy 0
¢ duTopuM Harypa 4 & 5 I,6.¢-10 4 R
pacxonoM

Wcocnenopanye BOJHH OpOpHBa, NpOXonAmel 0O CYXOMYy XeCTHOMY
pycny, Nokeaano, YTO NOTOK, OPONBEIaACh BHM3 0O TeweRHD, OucTpO
pacliacTHBeeTcA 00 EMPOKOH 0OjiMe ¥ COCPDENOTOYMBAETCA B MeCTax
CyEeHMA KODeHHHX GeperoB. DBHCOTa BOJHH COCTEBIIS 0,06-0,07 M,
cKOpOOTH Npoiswxenms no pycay 0,24-0,40 m/c.
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, Puc.I. Tpancopmaumsa BOJHH NPOPHBE BOOJL YYACTHE HO- 3

L cneposanmit (B, = 250 m): 2 - uamenenne cro-
POCTH DacnpocTpaHerds PpoHTa BoAHH (nNepecyer Ha

| HATYDPY); O - M3meHenye npupamenwlt ypopHed

BOIH 0P NPOXORNEHMM BOJHH Han OHTOBHMH [0

BPEMERHM B PasJMYHWX cTBOpax (npM OpoXOXMEHHH

. BOJIHH NO pa3MHBEEMOMY DYCIy ¢ OHTOBHEM DACXO-

! FOM) «
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Weenenopanke BoNHE npopusa, npoxonAmel N0 DASMHEAEMOMY CMO-
9YeHHOMy BONOH pycay MOnejH, NOKA3&J0, 9TO BHCOTE BOJHE Owia pap-
Ha 0,07 M, & CRODOCTE ee NpONBMEEHHA Ouia B 2,5 paza donbme,qeM
OpH ee pacTeHaHHEM N0 CYXOMy XecTHOMy pycny. 39To oOnAcHAeTcd
Goabmelf CKORIEHTPHPORAHHOCTED OOTOKS B chy498e Da3MHBEEMOr'0 pyc-
Jaa.,

Mo neHRNM HCONENOBAHMH! BOMHM NpOpHBa, mpoxonAmelt 0o pycuy
C OHMTOBHM D&CXOMIOM, BHCOTA BOJHH cocramuna 0,07 u, CKOpPOCTH ee
OPOJBMEEHEA B 2 pa2a OpEBHNANs CKOPOCTh DACNDPOCTDEHEHHA BOJHH
00 CYXOMYy EECTKOMY DYCHY MOJeNm.

B npenenax nepsux 50 M momenm (x < 50 xm, X < 0,8, rne
X=X by/H, - OTHOCHTENBHOE DECCTOAHEE OT MNOTHAH /4/) paclIacTH-
BEHHE BOJMH OPOPHBA OPOMCXOIEAO B OCHOBHOM 3a& CYeT TOMO, 4YTO
¢POHTANEHEA YaCTh BOJHH, EMed GoXBmmi yRIOH, OpOINBHranack ¢
Ooabwell ckopocTED, 9eM THABHEA. [lepersuMBasEe BOJH OCOGEHHO 35—
MeTHO B HeNOCpeLCTBEHHOM CiM30CTH OT MIOTHAH (X < 0,5 Ku,

X =« 0,0I), rme crROPOCTE BEpPXHEX YACTHI BONH MAKCHMATBHEA. Kpy-
THSHA POATA BOJH 00 MEDe DACODPOCTDAHEHEA BHE3 [0 TEYeHND yuMeHb~
menach, & X LIMHE YBeJMYEBANACH.

Taroe ynonsmmpande Hapdogee IAMETHO He BTOpO#l OONOBHHE HC-
‘cuenyesoro ydacrsa (x > 50 k4, x » 0,8), rie Ha pacmnacTuBEHEe
BOJHH CYymeCTBEHHOE BJHAHHE OKE83HBEDT CWJH TUIDEBMHYECKOrD COH-
POTHBJEHAA DeKM. B npemenex nepsux 5 M mofems (x < 5 km,

X < 0,08) ckopocTs DpONIBMEEHES GPOHTA BOJNHH MOKET OHTH [ONCYH-
Tada no gopuyae Cen-Berama /5/:

Up'ﬂ*% (f*ﬁfpi"‘hp) . (3)

Haxe no revemm (I3 > x > 5 km, 0,2 > X > 0,08) YIOBAETBODH~
TeIBHHE pe3ynsTaTH Naer momcyer ckopoerr (Up no gopmyne Narpas-
xa:

Op=0s+V9(h+p,) , (4)

rre U, A, - ckopocts B raydmas noroxa » GHTOBHX yOIOBKAX.

Ha nocaenywmem ydacrxe mozmex pacyer 00 fopuyram (3) m (4)
neer sasuuennue 3usvenus (p no cpapmemump ¢ nammuMu onuros.[pw
X > 0,2 poaHa OpopuBA OPOABAAETOA KaK MHTeHoMBHNU NeponoK. Mak-
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CHMaJBHOE 38TOIUVIEHME Y4YacTKA ODOMCXONMT He cpa3y 3& $DOHTOM BOJ-
HH, & 4Yepe3 HeKOTOpHH npomexyTok BpemeHE AT =TUr-Te (3mech
Ur 8 7p - Bpemd HoderaHMA I'peCHA M (pOATS BOMHH); ¥r— Ye -
cooTBeTcTReHHO, ckopocrs (Jp Gomsme U . Ope X > 0,8 cxopocTs
(s (npaBmnsHee Teneps HaSHBETH €€ — CHODOCTH OMYTHMOIO MONEE-

Ma BOIH /5/) cTAHOBHTCA MeHBWe CKODOCTH DaclpOCTDEHeHHSA MANHX
BO3MYWEHNR Vg_ﬁ; » Doayyaemolt B npempnonoxenur (b= 0 u f,=0,

Wccrenopanua noxa3auy, 4YTO ONapaMeTpd BOJH OPOPHBE 38BHCAT
OT Ha4anbHOll rAYyOMBE BOJH B BONOXDSHWIMmME, XADAKTEDA paspymeHus
ONOTHHH, OOLEMS BOJIH, IEOMETDHYECHKEX K IMIPABNIAYECKEX XapaKTe-
PHRCTHK HUXHEro Obeda, Hamnyud noliMeHHHX MacCHEOB B aaMd 00Ban0-
BAHKA,

bonbwde BOJIHOBHE pAcXOlH BH3BANM KOpEHHHE NepedopMEpOBaHEs
pycna ¥ nofima pexs. [lo Beell IIMHEe MOIeNM Y4YacTKH DA3MHRA Yepeno-
Ba/Ch C YYACTHAMM HAMHBE OpH NpROAR3HTeNbHOM Oanafce medopma-
ugl (puc.2). Pasamubu ODpeolnapanu Ha nepeux 50 M momesm (X <50 KuM,
X<0,8), a HauOonee uHTeHCHBHHN pasmup (I0-I5 M) OpoMCXOmMN B
HepocpencTeeHHOl OAM30CTH OT NpOp&aHa, & TaKke y BOUHYTHX Oepe—
r'oB KPHBOJMHeH#HHX YY&CTHKOB B B MECTaX CYKeHHA pycis.

HenocpencTeeHHO 32 NAOTHHOR DA3MHBH NPUBEM K 3HAYNATENbLHO-
My YMEHBWEHMO YRJAOHOB BOAHOH noBepxHocTH. [IpOLYHTH pasMuBE JHMIE
YaCcTHYHO YHOCWNMCE RAHH3 00 TeYeHMO, a B Joabuell cTeNeEM OTHI&-
IHBEJHCE B MECTaXx, Ile Pe3K0 CHMEANach TDEHCHOPTEpYywmad cnocol-
HOCTE NOTOKA.

llocne mpoxoxmenua BOJHH OpopuBs (ODMMpOBAHME pycla ¢ OHTO-
BHM DACXONOM NPOMCXOIMAO NyTeM MeSHIDHPOBAHME, MHOrODYHABHOCTH
noroka. Pycno OoTaMY&Nnoch HAAMYMEM MHOTOYMCJEHHHX OCTPOBOB, 0=
doudedl, MeJKEX NPOTOKOER, NpoduBapuyMx cede OyTE 4YaoTO NONEDEK OC-
HOBHOMY HaNDARIEHMD - Yepes3 NOAMEHHHE MACCHEH,

duTepaTypa

I.Pogosckuit U.J.,Bpemerxo E.B.,Basunesuu B.A. Heycrasomdsmee-
cA MBMXEHHEe BOAHOI'O NOTOKE HEXe I'MOPOSJEKTPOCTEHUEE ¥ ero BimisA-
HMe Ha pycano. Hues,Haykosa mymxa, I1967.

2. Wemarnnop X.A. Maysesme rEnpoMopdonoriy pexu AMyNSpEE B
CperHeM M HMXHEM TeyeHMM. AsToped.AHcC.HS COMCKAHME yyeHodl cTe-
NeHH KaHN.TexH.Hayk. Taukesr, 1970.
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3. [erpynudes H.H. Heycresopmpmeecd IBHXeHEE BOmN B ecrecr-
BeRHHX pycmax. [, ,locsmeprousmar, I1960.

4. Jarxep B.M.,fkomner 0.C. ¥ gp. [HHSMHKS COIOWHEX cpel B
pacyeTax r'mipoTeXHEYeckEX coopyxemui. M.,Smepruma, 1976.

9. I'pymesckmil M.C. Heycrasomusueeocs IBEzenme BOIH B pEKBX
B rasanax. I. ., enpomereomamar, I1962.

A.X.Cauros, b.W.bBexeckos, kaun, Texd. nayx,
A.K.3axypuaes

(CAHMMPY mn.B.J.Eypusa)

(POI'HO3 JEXOPMALMM OTKOCOB HMSKOHADOPHHY LAME
M3 CIAHX I'PYHTOB IPY BOJNEACTBIM RETPOEHX BOJH

Jemiu HeCOABIMX BONOXPSHILDAN WM IDYIEX MANHX BONOEMOB, T&~

REX,K8K pHOOBORHAHE NPy, COODYKADTCA H3 MECTHHX I'DyHTOS.
Ani puOOBONHHX OPYHOB OGHWHO OTBONATCR SeMiH, MANONDHIONHNE LA
BHDAIEBAHEA CEJNbCKOXO3ARCTBERHHX KyJABTYD, OOSTOMYy MM COODYEe-
HEA HX M0 BCOOMB3YOTCA CAACHe PPYHTH - OYLNMHEKM MM cynecH,
CcomepxamEe, KpOoMe TOr'0, eme OOJABmOE KOMMYeoTBO coxefi.

[poerTEpoBadde Namd B TaAKHX yCAOBEAX OCIOXHEHO OTCYTCTBEEM
000CHOBAHHEX pexoMeHpamE# 00 EX pacyery, OOATBapEKleHHEM Y6r0 fAb-
AHETCA OOMT SKONLAyaTaIME Nam0 B PHOOBONHHX X03alcTBAX, BO MHOIEX
H3 KOTODHX EMeDTCA DA3DYMeHHHEe BOJHAME OTKOCH.

daxe p y9eOHHKE 00 pHGOBOICTBY BONUIE PEROMBHIAINH 00 3a10—
XEHED HeyEpPeIISHHHX OTKOCOB Jawm(, OOJOrOCTE KOTODHX HENOCTETOY-
Ba (Ms< 8) /I/. B To xe BpeMa pan HocxelosaTedelfl yKe3uBaeT Ha
HEOUXOIEMOCTE COODYR&TH NAMOM © GOJee NONOIHMME OTKOCAME.

Tax, coraacso rpajuxam 5.A.lsuxuss /2/ Kosdfurment samoxe-
HES YOTORYEBHX OTKOCOB M3 CYyLAMHKA JOAXEH OHTE /7] = 19...42,
€CHM BHCOTA BOMHM paBHa /1 = 0,5...2,0 M.

Hocaencsanua, OposelieHHNEe HAME HE DHOOBOLHHX npymax YaCCP,
KaaCCP u YCCP, noRasanm, 4TO 3aNOREHMA OTKOCOB Hamd, COOpyReH-
HHX H3 OyIAMHHOTHX IDYHTOB, MeHee 4YeM 2a 10 XeT sKoouyaTamEw
yBEINUMJINCE B 38BHCEMOCTE OT BETDOBOI'0 pexmMa pafioHa B NaEpaNeT-
m IIWIH'B o M = 151-125-
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Kak mokasupapr HarTypHHMe HACMONEHEA, MSMEHOHNe HeyKpeILieH-
HHX OTKOCOB JaM0 OPOHCXOIET B Desyabrare Bo3mefloTEEA cymdapHOR
SHEPIHE BOJXH.

lo pesyabraram mcomenosasMff B BOXHOBHX JOTKSX (BHOOTE BOXH
h = 0,I13...0,6 M, momorocrs -g— = J0...20) ® HaTypHHX Hadmo-
IeHn#, GHCTPOTA DA3MMBA IDYHTA H& OTROCE M3 CyIMEEKAa B 3&4BHCH-
MOCTH OT 2HEprHE BO3NefCTBOBSBMMX Ha HEro BOJH, oOopensmagerTca
CICAYDEEM COOTHOmEeHHEM:

8mece (J - odsem pasmmuroro rpyara Ha I M ERDHHE OTKOCA -ﬂf ;
6 - emeprua m,-’ﬁ—"f;

M - 3amoxeHHe OTROCA;
My = ycrofiumpoe sanoxeHHe OTKOCA.

BupasEB ¢ HeKOTODHM OpHOAMEEHHEM O0LEM DA3MHTOI0 BOJHAME
FPyETA Wepe3 M3MeHeHMEe SalOXeHEA OTRoca G/ , IAYCHHY pasmipa
orkoca 4// m mucoTy Hansomo# gacrs nemom /g , coorammm mEP-
fepeHIRaANEAOR ' YDABHEHHE ;

Et(d H+hmy.):dM—JJ-f§"6’-%)uf as y (2)

Pemtp ypapEesme, noaywsuae $opMyny, KoTopad HOSBOJAAET NporHosSE=-
poBATE 3am0OXeHHe HeyKPeMNeHHOr'0 OTKOCE H3 CYLIMHKA B 3ABHCEMOC-
TH OT 9HEPrid BO3NefCTBOBABNMX HA Hero BOJH:

m,-my{‘—[f—;;?—’;f-)-ul%ﬁ; } , (3)

rae My , M; - HEYaabHOe M KOHEYHO® SANOXEHES OTROCA;

6 - SHeprua BOJH, "%E.

I'pajur, noorpoensult no gopmyae (3), usodpaxer Ra pmc.l, rue Har-

DANHO BENHO, K&K [0 BEIYHHAM % H ¢ MOEHO HallTH PeXNYEEY g:.

I'pajér nLif onpellenenus rayCHHEH pasmusa AH noxasaE Ha pEc.2.
I'pajur coorasaes mo gopuyxe ms /3/.
Cymuspsas SEEDIrEA BONH ONpefemdercd crenyomell oymmof :
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Puc.2. I'padur naa oopepesenms TIyGRHY pasmuBa oTroca A/ .

6= 26, = Z(Qp); t; tash, (4)

Snecs O; - SHEPIMA CHCTEMM BOAH, PH3BAHANX BETDOM Um,;;%';

5
{’fﬂw),;- 0,12 hf;ﬂ,— - CPelRAd MOMHOCTS CRCTeMH BOJH,

rue 4 - oOsemmuit pec nnm.-ﬂ%— s

/iy ; - BHcOTa BommM I%-HOR OGeCHeNEeHHOCTH, BHIBAHRAR
perpoM (J, g M

by =s600F2 tp- by p (Vw;), ¢ - spa  (5)

HeflcTBEA BeTps, CKODOCTE KOTODOrO DABHA Uwy»

2/ n = ofmee YHCAO HAC/IONEHEN HE METEOCTAHIEN 38 BETDOM

PSCCMSTDEBAEMOTO HalDABAGHEA 38 [, Jer;
f - PacIerTHoe YHQJIO JNeT, 38 KOTOPOe Opefendercd oHep-

I'iA BOJH; b2

Ly = DDOMEXJTOK BDEMEHN MEXNy DA3OBUMH HaCiDIeHEAME HE
METEeOCTAHIN, 9;

ﬁ(ﬁbj— BEPOATHOCTD HACJDIEHHA BETPE, CKOPOCTE KOTODOIO or,_,;

= JPOJ MexNy HeODasNeHHEeM JIPHEeHRHH BONH M HODMANED K
Oeperopoff Jupwu,

rie
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[JoxygeHHHEe 3&8BECHMOCTH HO3BONANT SKOHOMHYHO ODOEKTHDOBATH
HeyEpemneHANe OTHKOCH a0 HeOOABUEX BONOXDAHINEN B DPHOOBOMHHX
OpyHOB.

Wocnenopannsa BHOONHEHH C LelbY cOOpa MATepHAana LuA COCTAaB-
JenEs YResaHuil 00 OPOERTHDOBAHED BOJHOYCTORYHEHX OTKOCOB Nams
PHOOBONEEX OPYROB.

IereparTypasa

I. Opmosa 3.[1. PudoxosaiforBeHHad IEIpoTexamka. M.,I1978.

2. Dumsma B.A. Jueamaxa Oeperop pojoxpanmmmm. Kees, I973.

3. Camurop A.X. K soOopocy OpOeRTEDOBSHHA BOJHOYCTORTHBEX
OTEOCOB JNaM0 PHOOBONHHMX OpyAoB. TesHcu JAoraamos XI Hay9IHO-OpPAR-
rEjecrkofl KoEjepeAIMH MOJOIHX yYeHHX H COEOMANMCTOB Y30eKHCTARA
00 BOOPOCAM EHTEHCHEKAIEE CEJBCROI'0 X03AliCTBA B CBETE peamm3s-
mez llpomopoascreennoft nporpamem CCCP. Tamkenr, I1983.

J.1'.3arupos
;Gjﬁlﬂ{m EM.B.J.EypaEas)

OLEHKA [TAPAMETPOB CONPOTMBIRHHMA HEPABHOMEPHOT'O
TYPRYIEHTHOI'O [OTOHA

Hopapnqomee CONBEHMHCTBO &BTOPOB OpH BHEOJE HODMyMH DEBHO-

MEpAOr0 JBHEEHHS OOTOKE DACCMATDHBANT JHUL COODPOTEBJEHHE,
BOSHEHKADWEee B pe3yubTATe KOHTaKTA OOTOKA ¢ JOXEM pycla, T.e. C
KOATAKTHOR WepOXOBATOCTHO HAM OTHOCHTEARHOR WEpPOXOBATOCTED CTE-
HOK pyoC.sa.

"®opmyna llesE A paBHOMEDHOrO IBEEEHHA XHIKOCTE OOXy4YeHa
E3 OpeMuoJOXeHss, 9TO Bce NOTEepH SHeprAM (noTepH Ha TpeHMe E NO-
TepE HAa TYpOyMeATHOe NepeMpEMBAHEE) ODE IBEXeHEH OOTOKE cocpe-
IOTOYEHN Ha OTeHKAX, T.&. OTHOCATCA K eIMHMIE OJOMANE TpeHHA"
/1/.

A A YrEruycom /I/ Guna npelNpEHATE MONHTKE DASAEABHOTO y4e-
Ta‘JByX BEIOB DOTEphs SHEpIEM - HE TpeRHMe M Ha TYpOyIeHTHOe Oepe-
MEIMBaHHe - JIA YCAOBME pABHOMEDHOrO NBHEeHMA. [ocTARNEHHAA HM
3ag9a y4eTa MBYX BEIOB CONDOTEBJEHMH He Ouwjia pemeHa H CBeJjach
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p Erore k dopmyze H.H.[lemxoBckoro.
Jra 387898, HO HECROJBKO HEAHM OyTeM, Ouxa pemesa B.M.Jlenm-

coeum /2/.
O¢uuEO DpE BuBONE ypapHesmA lleam A4A OOMCAHEA DABHOMEDHOIO

IBEXEHRHA OpPHXONAT K OPOMEXyTO4YHOMy ypaBHeHED BEIA
yWaxSind = Kxazs* (1)

JRY=K0U? (2)
rne 4 - yneabEuM Bec BOMH; R - rEpapmueckmii pamyc;
Y - ykaoH; KX - o0oCmeHsuil KO3gjeiMeHT 0PONOPIEOHAND-
HOOTE, BXONLAmMER B GOpMyay CHAH TpeHHA.
B.M.Jleancos B /2/ TeopeTEYeCKH OPHXOJRT K BHPEXKEHED

x-f(ﬁ?-g) . (3)

Snech O - mEAeNAuR napeMeTp NDECTEHHOR MEPOXOBATOCTH MO-
TOKE, M;
# - Gespasmepanfl napaMeTp BRYTPOHHEro yIeabHOrD cOO-
POTHBJEHHA OOTOKA.
lomoraroexoft (3) » (2) B.M.Jlemmcop nocxe pAua nopeodpa3oBa-
ARf NpPEXOIMT K BHDAXEHED CKOPOCTH IUA TypOyAeHTHOrO DOTOKA:

=R ?.;L'TR_, (4)

orryna koajjmmuent llesn ( paBeR

ol

Dapamerps 0 ® 7 ABAADTCA OOCTORHANME JUIA JNARHOTO CTBOPA
[OTOKA E OpAKTHYECKH He 38BECAT OT yPOBAA 3aNOXHEHHA pycaa X
pacxofa BOJH. OTE ODapaMeTpH B.M.lesrcoRr OpepaaraeT oOpeneddTh
rpafoaHaMMTRYECKH, 0O HATYDHHM NAHHHM. Conocod oOopejeneHMs oapa-— *
merpop ¢ B £ OCHOB&H Ha ClelyomeM PemeHuH ypanHeHil (4) 1 (5):

Ui- R JZ%F . (6)

OTKyLE
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R\ g o 7
(%) g7tgr K 9
dopuyaa i_i’?] B CHCTEMe EOODIMHAT tl—ﬁr > 1 R npencTasafer codoft

jpasHeEEe npasofl, BupameHHOe Yepe3 yraosoftvxospfmmment K- ‘g'y |
0Tpeaok ﬁ-g%lr. oTcexaenuft Ha Oca {5—}'.

JLia BeXOXJeHEA 0ApaAMETDOB J u 7 oTpoETCH rpajEK CBA3E H3-
MEDEHHMX B RAKOM-IEOO CTBODE BONOTOKA {g,-)‘ " R . Yraosof roaj-

(MIMeRT JMHEH CBASH OO3BOAAET ONPENENATE BeJNINHEY /7 , & OTCeRa-
sl OTDE3OK Ha OcE OpIEEAT - ( . '

Her mEmAo,P fopsmyxe B.M.JleHEcoBa yITeAH ABA BENA COODOTHE-
JAeHNA K 3aleda NOBENeHA EM JI0 ODARTEIECKOr0 PemEHHA OPHMEeHETENb-
A0 K PaBAOMEDHOMy MBHXEGHND,

BepEeMcA K yPABHEHED JBEEEHHS H DACCMOTDEM ero ¢ NO3HIMH
OHNEHKE COODOTHBJEHHA JIBNEEHHD OOTOKA TaKxe OPE AepABHOMEDHOM
JBEESHEE, KOrja EMenT OComee CUOREME BEj rpajmxe ypasdedma (7).
Jas yomopmit HepaBHOMEDHOrO IBEXEHHA OPH HAMHYEN HHOPIEOHHHX CRI,
CBA3AHHHX C OpemHCoTOpHEeR NOTORA H DARAMX

ﬂ—mgg R gg-ng-y: HMOeM:
ﬂ—mﬁj—f —%M.am gj-’a, (8)

Torma nod yomopHfl HepABAOMEDHOCO JBHXEHNA
fWaxsdind = g— ( ﬁimtﬂ) xaxlr+ ;—&?J-rgg v, (9)

rne 0 - smyrpensee CONpOTEBAEHHEE [P PABHOMEDHOM NBEXOHNH.
Pasfiexsiv AeByD B OpaByD 9acTE HA fWAZ H 3aMEHEM Sind, BHA yR=

aR 7 : |
-3 (% *5)5”’*;5‘52{:-‘5’ ) (10)
orsyaa

9.\?.?-(%1‘5){!’*9 gf" v (I1)
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lperTEdeckoe pemeHEe ypapHeHEA (II) MOXHO Tagxe OCYMECTBETE Ipa-
foaRaMMTEYECKE 00 HATYPHHM NL&HAHM, ODEeNCTaBEB ero B BHJE

Rl_(ﬂh-ﬁﬁ Ut‘f“?’%’! g_ﬂqu- :

Torma (E?’E)!-ﬂ% +§%R+§% gg (I2)
- B heiek o

5 Opapoft 4acTH ypapHenEsa (I3), B oTiEdEe OT ypaBHeHHa (7), co-
JepEETCH HHEpIMOHHH{ wWieH, XapakTepEsyoum# HepaBHOMEDHOCTH IBE-
XeHuA norTcra. OnpejesEM BeJEYMHY H3MEHEHHMA CKODOCTE OO IUMHE [0-
TOKS H3 ypaBHeHWd HEPA3PHBHOCTH:

e X aw

Orcona gg-*g é,fz&_-! : (15)
Homerapmaa (15) » (I3), DomyTmEm:
I h dw
(5) =37 * 37908 @ (16)

W3 ypapHenma (II), 3aMeHAd B HeM BHpDAREHHE g—;

15), EMeem: £
gRo-(§+6)0*-F I -

r- [ IRY = )
F +6- £r6-48¢ , (I7)

T.6. MH OOMYYHNH BHDEXeHHEe IUIA CKODOOTH TeYeHMA OPH ¥CTAHOBMB-
eMCA HepDABHOMEDHOM IBEEEHHE. '

Odosnauns f-{;-ﬁ— a{rTM ) (I8)

(23 ypaBHeREA

OTKyIa
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~ OyneM HMETH OKOHY&TENBHO:

U= %’i’—f (19)

Ha ocHope mocTpoeHHHX rpafEKos U—,’(h),@' = #(h) noxyvenu

CIEIyDIEEe COOTBETCTBYOMEE 3HAYEHMA 9THX napamerpos (puec.l 2 2):
no,020 0,030 0,040 0,050 0,060 0,070 0,080 0,090 0,I00 0,133
dx0,001I 0,003I 0,0067 0,0I2 0,020 0,030 0,043 0,058 0,077 0,I5
g 0,00I5 0,0040 0,009 0,015 0,025 0,035 0,050 0,085 0,090 0,I15.

lpuBeNieEHHe NaHANe O I'EJPABNEYECKHX CONDOTEBIGHEAX corxacy-
DTCA ¢ MEeHEeM A.A.YrmEuyca /I/ o TOM, 4TO ODH MAMHX 3HEYEHHAX
OTHOCHTEABEOR WepoXopaTooT® (7 ) OCHOBHOE CONPOTEBAEHEE OGYCAOB—
 diB&ETCH TYPOYNEHTHHM OepeMemEBAHMEM BONHHX M8CC NOTOKE (B EamMX
- 0003HEYEHMAX Oe3pa3MeDHHY O&paMeTpOM 2 ).

IuareparTypa

: l. Yruegyc A.A. I'EjpapiMveckie ¥ TeXHHEO-SEOHEOMAYECKHE pac-
YeTH ReHamoB. M. ,Crpofimsmar, I96S.
2. Jlenuco B.M. O cpegmHe#l CRODOCTE DABHOMEDHOIO IBHKEHUS Ces-—
- HEOOPHEX TYPOyXeATHHX BONOTOKOB. Tpyms CAHMMPH, Bmn.94(I75). M.,
Tuppomereomspar, I1982.
; 3. I'mnpoxoruvecsmit exeromsux I958 r., r.5. Baccefimu pex
Cpensell Asmm, I. ;T'mapomereomsnmar, I1960.
: 4. Kexesnaxos I'.B. TeoperHdeckEe OCHOBM I'mupometpm. I.,
- Tmnpomereomanar, I968.
O« CpuCuft M.®. Topumyza cpemEelf CRODOCTE TeYeHMA DeK B MX
. MNpaBIEYecKad KISCCHQEKANMEA [0 CONDOTERNEHED IBMXEHED. B o0, :
“HlccneziopaENe B KOMIEKCHOE MCIOAB3OBAHNE BONHHX Decypcos™. Wsi.
- M CCCP, I960.
6. Jleamcos 0.M.,3argpos 3.I'. 0 cxopocTHOM RosdimmmenrTe B
gopuyxe llesE B 0 BOSMOXHOCTH €€ NpHMEHEHHA B Y CIOBEAX HepasHOMED-
" HOro asmxemmd. Tpym: CAPHVTMM, un.26(I07). I. Tmumpomereomszar, -
1975, :

4
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I.lycwazona , 0.Kamipos
( CAHMMPH nm.B.Jl.KypuEa)

TCHIPARIVKA OOTOKA HA YYACTKE PACTENAHMA
[[PY CTECHEHWM EC0 MOMEPEYHHMM COOFYZEHMAMM

[lo pexomespaupeam C.T.AnTyHERA, JiA DeryAMpPOBESHEA pycxa B

HERxHeM Obede CEIDOY3NOP MOXHO OPHMEHETE ONHH H3 BADMAHTOR
cxeMmy - OpEMONEHeNAOe HNE CXACOH3OIHYyTOe Pycud, 3&8peryaMpoBas-
HOe DonepedumME coopyxeEmamu /1/.

B naHHo#l oTaThe paccMaTpHEBAETCA DemeHHe 3AJIEWH TOMBKO RLA

06IacTH DACTEKAHHA, T.e. 38 CRaTHM cevenmeMm C-C. Jlma pemeHEs 3&-

IeYd ECNONB30OBAHN HEKOTODHEe NOMOKEHHA TeOpEH TYPOyNEeETHHX CTDYH,

B YECTEOCTE CXeMa JeleHEd NOTORKS HA FEIDARNMYECKE OIHODOXHHE 30—

HEH [Pluj'ﬂnl:]

- 30HH CNACOBOSMyMEHHOTQ ANpA NMDEEOR 2 Bg;

~ 90HH MATEHCHBHOrO TypOyFEHTHOrO NepeMemMBAHEA MMpHHOR 2B;

- 30HN OGpaTHOro TOKA mmpEHof passoft (2B (2 B =2 B))m co

cropootsd Uy .

9KcOepHMEATAIBHO YCTAHOBIEHO, 9TO pacnpenedenEe cropocreft
B 30HE HMATEHCHBHOIO TypOyIEHTHOI'O DepeMemmBAAEA MONYHHAETCHA 38~
pEcEMOCTH lUmxTHRra-Adpemonmda /2,4/:

i _ Hn—ﬂ - (1-1%) (1)
rgpe Wy - cKOpOCTH B ;inpe.

[{ - cKOpOCTE B 30He OepeMENMBAHEA;

g--—y‘g'—&' - OTHOCMTENBHAR ROODIMHATA TOYKH,
rie onpemenserca U .
CuenoBaTeNbHO, DPaCcYeT CKOPOCTH NOTOKA B 30He CIA00BO3MY-
WEHROPO ANDA HA yYACTKe CEATEA NDOESBOIETON N0 3ARBKCHMOCTH

Uso= Vi HFe)" [(Unas Cos ¥0)'= U] . (2)

(pasEMas pacnpeiejienEe ckopocTei B 30HE HETEHCHBHOIO TypOyaeaT-
HOr'0 NepeMemMpaEEs no 3apmcEMocTH (I) ® BHOONARS HeROTOpDHE Opeé-
06pa30BAHNA, MOXYYHM SAKOH H3MEHEHES OTEOCHTENBHHX CKOpOCTEd B
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CEATOM CEYcHEH B BHIS

a
e gﬁ _ 2Ugheb, (e *955%) ;
¢ e L (B +0558,) (3)

rne &'.ﬁ#/lﬁg; ﬁ;'&g/zﬁ.p; H'B'Ja/a .

HomeHeHHe NEDEHE CNAC0BOSMyMEHHOrO ANDE MOXHO ONpDENEXETH
H3 IEjjepeAIEANLAOrO ypPABHEHNRA HEDABHOMEDHOI'0 JIBEEEHEA, HMeDme-
ro Buj

5 (b 048 8,)
b, =~ 0,468, ar#z?f(f'*ﬁ*ﬁf)iﬁﬂ_ﬁ’ - )

Ir'ne K= p/hf.ﬂ' ’ f -I‘/’ée
= RosdfuuEenT I'EJDABNRYECKOr0 TpeAMd;

—ﬁj—ﬁi o0paTHHE JEIOR NHA.

_ Ina onpefieieEEs 3aK0HS H3MeHEHHA CRODOCTE B 30He oxadoBos-
MymeHHOTO ANpa HaM@ NCOOXHS0BAHO MATEIDANBROE COOTHONeHNE, X&-
paRTepEIyDmee SAKOH COXpaHeHEs HMOyaboa B noToke /3/:

(5":)”- Z, :j}:fg (-t y)oa" (5)

Bexmymaa odpaTHEX ckopocrell mad o0macTH DACTEREBHEA oOpeme-
JeHs B3 yPARHEHEA COXPAHEHHA PACXONA M SAKOHA MIMEHEHES OTHOCH-
TenbHOf CKROPOOTH OCpDATHOrO TOKA:

& F-(8,+0558)
Tl A (Gevosf) ©

rae

8 = (1-me) (B + 0558.) + 7% .
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YoraRoRIeHO, 9TO MMPHAA S0HH WHTEHCHBHOLO TYPOyIEHTHOIO
NepeMeIMBEHEA M3MEHAeTCH N0 JHHEeRHOMYy 38KOHY:

&" ﬁg + O,
31ech &g - DEDHA& 30HH HATEHCEBHOI'O TYpPJyAeHTHOrO MepeMems-
BAHEA B CEATOM CeYeHHH;
Z - adcIEcCa cedeHEs, B KOTOpoR ompemexserca "4”;
¢ = KOHOT&HTA.

Ha OCHOBAHEE SKCNEPHMEHTOB JuA odmacTs pecrexansa ¢ =0,40.
loayseHuwe pacYeTHHe 3aBECHMOCTHE OTIHYADTCH OT PACYETHHX HOpMyx
KosdfunuenTeamm And ycaopdll pasmuBaeMOoro jJHa, TARK Kak AAdA yoa0-—
BEfl ZeCTHOrO JlH& OHE HOCKONBKO HEHMe (cs.padoTH ZpyIEX aBTOpPOB
[4,8,9/). '

Ha 0OCHOB&EEE NpOBENEHHHX TEOPETHYECKHEX H 3KCO6PHMEeHTANbHHX
ECCHeNOBaHEE O0OAyYeHH 3ABHCHMOCTH, NO3BONADOME yJCTAHOEETH IDaHE-
OH pasfess OOTORA, pacOopeliedesa CkopocTeff 00 NEpRREE B JNEHe 00—
TOKa, JANEE BONOBODOTOB, DACCTOAHKA MEENY COODYNGHAAME, & Tarme -
BEINYEHHN OOpaTHHX CROpocTefl moTOKa BIOAE Oepera, OOSBOAANUME NO-
CTPOETH CKODOCTHOE HONe B 30He HeflormEa mamd /5,6/. Paapadoras-
Has MeTONEKa N03BOAAEeT OOAYYETH OONEYD KADTHHY DACTEKAHEA N0OT0-
Ka 3a jaMdaME OpE HamEYEH OOpDATHOrO yKJAOHA.

[pesenensas Bume MeTOIEK&A pDacYeTa NOAyYEeHA ANA YONOBHE no-
TORK&, OpOTEEADmEro 00 pycuy B Mexny HNauOasm. [pE OpoxomueHEH
NEaBOJIKOBHX DPACXONOB Y&CTH OOTOKE OPOXOMMT 00 Bepxy Jnamd, H OHM
dynyT padoTaTh B IATONNEHHOM pexEMe. B Takoum oaydae IAA onpeme-
JeHEs PpAHEL pacTeRaHHA OOTOKAa H pacdeTa CKOPOCTHOrO NoAA Heold-
XONEMO BHCOONB30BATE OCHOBHHE OOJOXEHEA TEODHE TYypOYyJAeHTHHX
oTpyfl, pacTexapmyxcA B COYTHOM OOTOKEe, yCTAHOBEE CHODOCTE N0OTO-
xa na rpecse namd ( Uzp) u mexmy namcesm ( Up), xosgfmmuentu
pacTexaHEA C, B (; C y9eTOM CTeleHE CTecHeHEs noToka (/7 );yrox
yoranoBEE namd ( of ), wmcmo dpyma ( Fr) B xosjfmmmedT 3aTOmNE-
HEA { fl'.; } H AP;I

‘[lo paspadoTanHOli MeTOmdKe OPOM3BENieH PacyeT pery MpOBaHuA
pycIa TPaBepCHHME JAaMiaMd p.AMymapsH HA ydacTKax xoaxoszos “JE-
METpope™ H "WibEva", "OpmxoaEkEase™ H OpEcTAHN YAammm B EBYOTO-
POHHer'0 peryauposaHisd pycma Hexe TyAMyOECROrO IEAPOYySis. IKOH0-
MEgecEad 9¢peKTHBHOCTE paspadoTAHHUX DeKOMeHIAIME HE JNBYX y4Ya-
OTKaxX p.AMynapbd oOme#f DpOTAXEHHOCTHD 24 KM COCTARMAS
IS88 THC.pyO.
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IJurTeparTypa

I. Anrysun C.T. Perymmposssue pycea M. ,Cembxosrss, I1962.

2. Acopamoped T.H. Teopma TypOyaeHTHHX cTpyR. M. ,IE3MaTrH3,
1960.

J. Muxanes M.A. I'RipapmmieckEff pacyeT NOTOKOB C BOJOBODO-
toM. M. ,Jueprea, IS7I.

4, CnayteAa A.B. BHesaOnoe pacuMpeHEEe OOTOKE B yOIOBHAX
pa3MHBAeMOro pycna., Pycaopse NpouneccH H MeTOIH HX MONeNEpOB&-
uMa. Co.BHWI'MMa =m.B.E.Beneneena. I. ;3neprus,l977.

5. Jyomarona Jl. 3xcoepEMEHTANbBHHE HCCNENOBEHEA DACTeKaHHA
DOoTORa OpE IBYyCTOpPOHHEM CTeCcHeHHM pycas IaMiaM# H MEeTOIMKE HX
rEppasmRgecroro pacdera. Jloraame AH YaCCP,sun.l2. Tamxedt,I982.

6. Jyomarosa J. Pacyer cKOpPOCTHOrO OOJA OOTOKA, CTECHEHHO-
ro CEMMETDHYHO-pECOONOEEHHOH cHcoremofl nawmd. CO.HAYYHHX TDYIOB
CAHMHPH, Bun.I68. Tauxenr, I983.

7. Tyaos B.E.,Panxanos K.D. PeryympopadEe pycaa p.AMyLapBE
oonepevYHHME COOpYEeHMAMM H3 MECTHOr0 IpyATa. CO0.HaydwslX TPYHOB
CAHMKPH, Bun.I68. Tamxesr, I983.

8. Kympsa T.Jl. KeaemaTuyecKad XepEKTepECTVKa OOTOKA, pac—
TeKkapmerocd Ha JlHe ¢ OOp&aTHWM yHaoHOM. Tpyau JIM % 3IZ2. 1.,
I1971.

9. Mpmyxamenor X.A.,baxses M.P.,MupausTop M. 0 pacrexaimm
OoToKa 38 rayxoff moopo#f npm HAaMMYMR OODETHOrO yKAOHA nHA. M3B.
AH YaCCP, cepEs TexH.HaykK, Buno.6. Tamxenr, I979.

T.A.dypaes, X.X.Hmaros, X.A.KypOanos
(CAHMMPY um.B.J.Eypuna)

MCCIENOBAHME BAVAHWA 20PMH FYCIA HA BELMMHY
HEPASMJBADNEN! CKOPOCTH TEYEHMA B [MECYAHHX KAHAIAX

[pe NpOEKTHPOBAHHME 3EMIAMHX KAHANOB, OCOGEHHO B HECBASHHX
rpyarax, saxHefimell sanadell ArndeTcA OpaBRNBHOE HASH&JEHHEE

o e ol
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PANEYEHH Hepesmupapmefl CROpPOCTH TEYeHHA., JTOT BOOPOC OpEOOpeTa—
er eme Jombmes 3HAYEHHE B CBASH C BO3AMKHOPeHEEM Opodiemu OpO-
EXTHDOB&HEA H CTDOMTENEOTBA KDYl HHX 3eMUAHNX KeHanoBp Mexdaccefl-
HoBoft mepedpocKH OTOKOB. Hanpmmep, yBeaEveHEe cpelHell cROpPOCTH
noroxa B I'zapHoM kaHage DepedpOCKE 9ACTH CTOKa CHOMDCHMX Der B
Cpepsoo AsEp ® Kasaxoras Ha I oM/c MONeT ODHBECTH K CHEEeHMD
CTOEMOCTE CTpOHTeabcTBA X0 40-50 muH,.pyd.

B auTepaTypHHX ECTOYHERAX EMeSTCA COABNOE KOAMYECTEO SMOE-
pEYECKEX 3aBmCHMOCTEd, OPEJIOXEHHHX DA3JNWYHEMM SBTODAME NAA Dac—
yera Hepasmupanmell CKOPOCTE TEYEHEA B OEeCYAHHX pPyCaax.

Bunoasensde pacyerd /6 m Ap./ no oymecTEyDuEM opMmylad He-
pesmupapmell CKODOCTE TeWeHHA IAA DecdaHdX Repanos ¢ H = I M
OOKESANE, YTO OHE napr Ooaswoil pasdpoc B npenenax +50f m Goxee.
910 o0nAcuAeTcA, Opexie Bcero, OTCYTCTRMEM eNMHOR MEeTOIMKH OmeH-
KN DpEeNeNbHOr0 pPEABHOBECHA JHA DycXaA, A THKEE HENONHHM YYETOM
$aKTOopOB, BEHADMAX HA HEPAIMHBAKNYD CKOPOCThE TESCHEA.

[loeToMy yOTEHOBIBHHHE DECYETHHE SABMCMMOCTE LUA BNIEIEHEA
HepaasmupaDuel opejHel CKODOCTHE Te4YeHHA B NeCYaHHX K&HANHX, ITe
B = 18-40, TpedypT cOOTBETCTByDMEX KODPEKTHDOBOR C yueroM (op-
M OOOEpeYHOro CeveHHA KEHANA. lipeanoEcHnHeé 3ADMCHMOCTH
B OCHOBHOM [OONyYeHH BA OCHOREe OpOBENEHEA XaC0OpPSTODHHX HCCASNO-
BAHER B OpPAMOYIOMBHHX JNOTKEAX, & TaxkEe NyTeM KOCBEHHHX Depecie-
TOPB HATYDHHX HaMepeHME® B perax, Irue ﬁif‘r-ﬁl}-Im. JTE ECCNenoBA=-
HES OTBEY&DT YCHOBHAM ONOCKOR 3an&dH.

Nosromy Budop popmyms Inud pacueTa Hepassmipapmel# CKOPOOTH
TeYeHHA P (eCYSAHX KAHANAX - 34J898 CJOEHAA K eNe OKOHYATeNBHO
He pemeRHad.

P CBA3SE ¢ 2TEM O0OJBNOr0 BHEMAHEA 348CAYEEBADT ODOBONHMEE
BOEpBHe CoeIEATLHHE MojexbAxe (orxemom pycex CAHMHPY mon pyko-
pomcTEOM A.M.Myxamenospa) B HarypHue (nadoparopmeRf KpyOHHX KaHa-
1208 CAHWMPH /5/, a Tamme mpyrmas /7,8/) MccxenopasMs no Eayde-
HED BIEAREA JOpMH DycAs HA HepPASMHBADNYD CHOPOCTE TEe4YeHHEA.

JKCOEpMMERTANLEAR JOTEHOBRE mMmena LmHy 220 M, mEpeay 10 u
¥ BHCOTY cTedxE 1,2 M. B KaYyecTBe DE3MMBEEMOrO MATEDRANA HCNONL-
30DANE MECOK cO cpenumm mmamerpoM o = 0,2 M.

MeTonmKa mpoBeneHHs ONHTOB onucaHa B /8/, K KoTOpO# MOXHO
Lo0aBpETh CAeLyomee :

- OpE rayomsax noroka Jo I15-20 oM HaOADNEeHHA 38 COCTOAHEEM
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Y&0THL, OCAAr&NUEX DyCcJNO, BENHCh BESYANLHO;

- Dp# Conbumx rayousax H > 20 oM ILis OUEHKE COCT OHHEA NHE
qepe3 5-6 4 , OCTAHABAEBAA NONAYY BONH, CHHXATE &6 YyPOoBeHL B
kapaxe 1o 15-20 cM. [IpE OTCYTOTBEE MEAKHX CKOILIGHEN HaHOGOB B
Bijle Jemyex WM pupesell CROPOCTS ypeJMuHBANH H& 2,5% E OOBTOpA-
JE BHIECK&38HHOe. 3a ONNTHOE 3HaYeHMe HepasmuBapumefl CKODOCTH Te-
HEeHHA NPEAATA CPeNHAA CKOPOCTh TEWEHEA B Kapane, KoTopasa Ha 2,5%
MeHble OpelHell CKOpOCTH, OpE KOTOPOH 00pasynTCA Meakde Yemyhin
¥ pHpeH. |

YoTanoREE CpejELD Hepa3MHBADNYD CKODPOOTH TeYeHHS, OTBEYAD-
OyD MOMEHTY HEYANA TPOrAHEA NOHHHX HAHOCOB, OPOMSBONANE H3Mepe-
HEA X8PDEKTEPHOTHKE OOTOKS H pycxa.

CropocTE TeYeHEA BOXN B TOYKAX H3MEDANECH MEKDOBEDTYHEOH
ROHCTPYKIME CAHWHPH ¢ aaeRTDOHHHM CYeTUMKOM. B omuTax Hadmoman-
CA PABHOMEDHHE peXuM TeueHMA NOTOKa,

[ipe odpadorke onuTHEX nemeux /I1,2,4,6 ¥ np./ YacTo Homoms—

3yDT CBA3G
#;%’ _f('EHF) » (1)

rne (U, - cpemmas mepasmuBaDmMES CKODOCTE, M/G:
@ - yoropeu®e CBOGOXHOrO Hanemsa, M/c;
d - cpenHep3pemeHHaR KDyOHOCTH NOHHHX HAHOCOB, M;
H - rayousa norora, M; ~

ﬂ:%}ﬂ ) 4 P - DJOTHOGTH CpyHT& M BOMM.

OrmerTHM, 9YTO BMeCTO rayoMEw moroxa M onmm asropu /I,2,3,
6 ® Ep./ HCOOABSYDT CPejEND FAYGHEY MMM IEIADABINTEcKEt panEyc,
apyree /7/ - MaKCEMANBHYD AyORRY [y .

C Heamef TOYRM 3peHEA, ILUA NecYAHHX Dycel KAHAXOB Goxee opa-
BEABHO MCOOJNB30B&TH o WM R , Tak Rak ope H,-gns? cede-
HMe MOKET OHIE: M NMDAMOYTONEHOW W TpeyronsHol Qopuu, & CRopoc-
TH B HEX COOTBETCTBEHHO pasHHe. [lo-BHIEMOMY, doxee NpPaBRIBHO
HCNOAB30BATE /1y LA DANOCKEX youopufl, Tak Kak Hep = Hy . Iipe mo-
NOXE30BAHER /1y JAR RaeHa®oB, ¢ Hamef TOYKE 3peHHA, NOJXHN OHTH
BBEJleHH COOTBETCTBYDIEEe KODDEKTHBH, YYETHBaOOEEe $OpDME Dycaa.
Henpumep, IiA KEAANOB ¢ NEPACONMYECKEM NONEDEYHMM CedYeHHeM opel-
HAA CAyOHH&S OOTOKA C MAKCHMMANEHOR CRASAHH ypaBHOHEEEeM BENA
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qu-,,;—'f?- Hy . orasaress crenenx napadoms of onpelendercd 3&-
JOKSHNEM OTEOCA pycaa y ypesa Bomu M1 m napaserpoM $opMu pyocaa

,,.-7;‘; s Tu0, nﬁ.-%-; /9/, rorma
H;p-(f-%) - Hy - (2)

TopMyxy (I) mMoXHO mpemcTaBETE B RHEIE

ﬁﬁ? = K, (gﬂ')” : (3)

E peaynrrare cTaTHCTHYECKO 00paCOTKE 3RCOEDEMEHTANBAHX H Ha-
TYPHEX naHANX Ha OBM Tmna BOCW-4M yoraHOBNeHH YHcneHAHe SHAYeHES
Ko B ¥, : K,=0,841 Y = 0,23, [Ipm aToM mDoxyverHHe Kosgdm-
OEedT JuBeflHOR RoppeasmEE Zxy= 0,99 B cpenHexkBampaTEYHAE" OmHMO-
ka Oy = 0,022 caEmeTexsoTByOT 0 Gossmofl TecHOTe CBASM. Mpurges,
pE HONOAR3OBAHNE NAHHHX HATYDHHX E3MepeHES BBeleHH COOTBETCTBY~
DIe KODPeRTHEH ¢ TeM, YTOOM OHM OTBEYANH MOMEHTY H&9&8M8 TpOra-
EEA NOHAHX 9&CTEI.

Oomorasnas ssevesma K, ® Y, B (3) u o yveroM (2) maa na-
PECONEYECKEX DyOeX REHANOB B MEIKONECYaHHX IDYHTAX HMeeM:

Oo-0ss (420

Comocrapmenie ONNTHHX NAHHHX © DACYETHEME [0 (4) norasaro
H8 pHc.l, OTKyLa BHIAAE XODOWAA HX CXOIEMOCTE.

B pycnax kasHanoB ¢ _ﬁ#} IS mmsAHEEeM COKOBHX CTEHOK pycia
B8 pacopelenenEe crOpocTeff TeYeHHA Ha oceBoft BEPTHKANE MOXHO Ope-
He0pevk. ITO NOATBEPRIaeTCA Hccaenopammmws I'.Il.Crpedxopa /10/.
llosroMy Tevenme moToxa B mpenexsx ocesoff CEMMETDEE Dycla MOXHO
‘PAcCMATPEBATE RaK MIockoe. OCpaCaTuBad NaHHHe EW3Meperml Ha oce-
BOll BepPTHRANM CedYeHHA, ONDENENHJH CpeIHDD CKOPOOTE TE4YeHHA 3Iech,
OTBEYENIYD HAYANY TPOraHEA YSOTHII IDYHTA IHE.

llyrem cTaTHCcTEYecKO# OOpPaGOTEE OMMTEEX JE8HHHX OpPEMEeHHTENLHO
K (3), opraas Hy= Hyp , yorasommm cremyoume smavesms K™ g y.
MA [10CKOro noToKa: K= 1,14, a Y%= 0,210. Opu orom Yy =
0,93, Ox = 0,022, I[o orEM NaHAEM IuA youoBE# OIOCKOrO NOTOKA
EMEEM:
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Puc.l. ComocTapiaeHEe pacYeTHHX 3HaYeHEl Hepasmupanmef
cEOpoCcTE 0o gopmyse (4) ¢ ONHMTHHME NSHHUMN B K8-
Aanex: I — oOoHTHHe naAHHe, 2 — kanax llasar, 3 -
opuTor flamsu-llyxa, 4 - noperor Annsu-XyaxyH, S -
K3MK{, 6 - onuTHHe naAnAde M.X.[aca.

i

- o v aed

Puc.2. Cooocrapnende pacHeTHHX 3Ha9eHHR HepasMupanmeR

CKOpOoCTH N0 opmyne (5) C OODHMTHHME JAHHHMH B
YCAOBHAX NNOCKOH 3aa84M.
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O 1,14 mgd(‘-;,f-e!-)”' (5)

Conocrapnaa (4) u (5), moxHO yOemmTscA, 9TO OpH ONHEX H
rex %6 /ly B @ ©KOpOCTh TeYeHHs B [UIOCKHX NOTOKaX GoJbme, 9eM
B pycaoBsX. [psdes, COOTHONEHHE 3THX CKOpOCTef TedeHHH, T.e.

{% He OOCTOAHHO, & 3apmcHT OT dopmu pyona ( fp, M E T.4.).
. :
B npenexax HaueX MocieloBaHE@, B o0meM sHIe MOEHO 3a0¥CaTh:

K = Ef% = 0,74 G" )m o (6)

[onygeHHHe HaM® De3yALTATH YTOYAADT HEROTODHE, NONyYeHHHE
paree, nasase /7 ® mp./, CAe 8TO COOTHOWEHHE NOCTOAAHO; B 9acT-
HoCTH, B Eocnemopanmsax M.X.laca opg Hw =Im K = 0,86.

Ha prc.2 RAHO CONOCTABRNIGHEE ONHTHHX NRAHHHX ¢ paCcYeTHHME 00
(5), OTEyna BEEA& X TecH&d CBA3b.

C messo comocTaBRdeHHMs Ha pEc.] AHadeceHH OonHTHHe narAaume M.X.
laca 00 Hepssamupapweff CROPOCTH TeYeHHEd, YOTEHOBJEHHHE HA pYCJUO-
BOf mopesm YIH mwm,Il.Jymymou non pyxoroxcTeoM npod.E.K.Padropofl.
M3 prec.l BEpHO, 4TO HeroTOpHe onuTHEe TOoukM M.X.I[laca no cpasHe-
HED ¢ HaiEMd JlaHAHME OK83AamECch 3&APHMEeHHHME; 9TO, BHAMMO, OOBAC-
HAETCA HEROTODHMH CyOBEHTHBHHME NDHYMHAME OLEHKE Hepa3Mupsoued
CROPOCTE TevYeHMA, & TAKEe BJMAHAEM QOpMH pyci&, OOCKOABKY B O0H-
rax /7/ Pop® M Ouie MHEME, YeM B HamEX OOHTAX.

hExe B TaCMHUe ODHBOIATCA pACYETHHE PeJHMYHHH HepasMuBangef
CROPOCTE TedeHMA NOTOKE ILAA OECYaHHX Dyced KEHAJOB 00 Hamdoxee
H3BECTHHEM cymecTByDumM dopmynam @ npemnaraemoff (4). Pacwer opo-
H3BefeH LaAd DaApaCOiEYecHHEX DyceJ KEHANOB C J4NOXeHHeM OTROCA ¥
ypesa BoIH M = 3 B = 20.

Ops comoCTABJAEHEM JSHHHX TaCO/MIH MOXHO yCTAHOEMTH, 4YTO HaM-
dosee OiESKEe pe3yAbTaTH K pacdeTHuM 0o (4) IapT peromenmaimm /8/.
lpevem, npp H < 3 npenespAad omidka cOcTaBaAeT He Coaee 6.

TaxEM odpa3oM, OpOBEleRHHE HEME HCCAENOBEHEA N03BOJAADT OT-
METETE, YTO OpH pacyeTe Hepasmupamuelli CRODOCTE TeYeHHEA HEOoOXO-
IEMO YYMTHB&TH BAMAHMe $OpPME NONEpedYHOro ceYeHMA KaHana, Hepas-
MHBEDNYD CKOPOCTH TEYEHNA B MEJKONECY&EHHX KaHanax donee HaNEeNHO
MOEHO paccuUETETH 0O qopmyne (3) npm A, = 0,84 m Y, =-0,23 nm
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ComocrasiesEe DACYETHHX BEJMYHH HepasMubapaef
CKODOCTE TeYeHEA 00 (QOPMyJEM DE3HHX ABTOPOR
oA necka O = 0,25 M

o R e :_Cpejifs ryOHHS BONM, M __
s el . 1 R o e 5 : 10
Adamsasn C.X. o, = 0,385R 7* 0,385 0,507 0,576 0,685

wepmxyzsse ILE. Up=4 4 /BL 75 0,30 0,940 0,354 0,375

Torgapor B.H. {L-@%Vﬁf{‘id 0,219 0,242 0,252 0,267

(L‘I ﬂ”‘“

Keopoa B.C. Ty

0,410 0,450 0,400 0,453

Kanupos A.A. U-J ?Iduﬂﬂtﬂr ﬂp*ﬁﬁ G.Em u'lﬁ?? U;Eﬂ-ﬂ.
Byaysos M.A. °

Myxamenos A.M. H\an
Wypaes T.XK. C?;-fiﬁm(a') 0,357 0,435 0,477. 0,540
Mmasop X.X. ! :

a2
JlarumenxoB A.M. f’;"f:ﬁ@?(di) 0,416 0,516 0,574 - 0,659

o Piga (4) G0stifigd(-32) (V0,3 0,464 0,521 0,611

juiA napadommdeckEX cedeHEil - no (4), a TarkKe 00 DEKOMERIAIHEAM
/8/. Ilas yoAOBER MiOCKOR 3aNATE DACYET MORHO BECTH NO gopuyxe

(5) = mp.
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I.A.Myxamenos , Xanm, TeXH. Hay K
(CAHVMMPH mm.B.J.Eypmaa)

HCCIENOBAHWE ¥CIOBMH OTEOPA BOIH IFH
NEPECEYEHMH OTKPHTHX OOTOKOB

Tpaccy I'mapHOrO KaHana mepeCpOCKH MO NPOBKTY Nepece-
KaeT CONEBNOE KONMYEeCTBO MECTHHX BOJAOTOKOB. c YuoeTOoM

GonbmOro O0beMa 38TDPAT HA CTDPOETEALCTREO COEIMANBHHX COOpDyXeHER
- ADKEDOB H AKBEAyKOB, & TAKEE TO, YTO BOMH YK&38HHHX BOJOTOROB
MOXHO OpE OOpeleleHHNX yONOBMAX 380EPATH B KaAAN OepelpOCKEm, B
OpoeRTe NpelycMOTPEHO ero npAMoe nepecevende O MECTHHME BOJOTO-
KaM, T.8. OlHOBpeMeHHME BOYCK B BHOYCK BONH.

B oToM caydYae OpE ODepeceYeHEH OTKPHTHX BOIEHX OOTOKOB ﬁrnrr
ONHOBDEMEHHO HACIDNATHCA NBA ABNeHEA (Yame BoTpevapmEecd B Opag-
THKe DE3NeJBHO) - cOemMHeHEe OOTOKOB H pA3feleHEEe DNOTOKAE B CBA3N
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C BORO3ad0pOM.

Ecar yomoprO pasfieyuTh OepecexaeMmufl BOIOTOR HA 1BA yY98CTHE:
BEPXHMR - NpHTOE (M0 y3aa ODepecedeHEsa) B HMEAMR - oTBON (HEXe
y3ae nepeceveHHd), TO B yaJe DepeceveHEA OYAYT OOEIMEATHCA OOTO=-
KE C BEpXHero y4acTKa KaHajia NepedpockH ¢ pacxomoM (1, ® OpETOK
¢ pacxomoM (., a c ysana nepecedesda pasfieldThod B HEXHER
y980TOR Kanana nepespock: ¢ pacxomoM (> B B OTBOX ¢ PACXOHOM

Gom « B oGmes caysae

Q; + Guo= Ay *Qom.

Kar BEOHO, H3 y3Ja OepecedeHEA OCymMecTRIADTCA JBa 0T0Opa
BOJH -~ B OTBOJ K HEXHEE y9aCTOR KaHANa OepeCpOCKH, OpHMYeM OpH
OpOeKTHDOBAHAE KaHANA NepedpOCKE YCAOBHA BO BTOPOM BOHosadope
EMeDT CONee BaXHOE 3HAYEHEE.

Tag Rak KaHal NepeCpOCKE. OPOEKTEDYETGA HA TDAHCHODTEDOBKY
yrcToll BONH, & BONM MECTHHX BONOTOKOB MOTYyT CONEpXATE DPAa3iHYHOe
EOJBYeCcTBO HBHOCOB,  ONHEM H3 BaxHefmEX ycHOBHR OpE OpPOeKTHDOBS-
HEA yaag ONepecevyeHEd ABJAETCA TO, YTOOH HAHOCH ¢ NEepECEeRAEMOID
BOILOTOR&-OPETOKA He NoODANANE B HEXHEN yY&CTOR KaHaAa OepeOpOCKH.
Jlna BHABNEHHA XapaKTeDA pacOpeNeseHNd DACXONOB BOIH B ysJe Oepe-
Ce4eHMA OTKPHTHX BOZHHX DOTOKOB H ONTHMANEHHX yCAOBEf oTdOpa BO-
IH B HMXHEH y98CTOK KaHANA NeDeOpOCKH, OwiM OpOBeNeHH As0OpaTOp-
HHe HCOCJeNOBAHMA Ha COSLMALBHO OOCTDOEHHOR IIA STOrD SKCOEDEMEH-
TalbHOf ycTaHOBKEe H& OTKpHTOR OIomAange.

BO3MOXHHE CXeMu [epeceyeHus :

- HeoocpelNcTBeHHOE OTKDHTOE NepecevYeHHMe BONOTOKOB, KoOrna
NPETOK B OTBON HAXOZATCHA Ha ONHON OcCH;

- p&a3jiesbHOE NOCJAENOBETENBHOE NepeceYeHHe, KOLAA NPETOK E
OTBOJ, HEe HAXOLATCA Ha OJHOM OCH B MOLYT p&acOONaraThCA HA napan-
JelbHHX B AenapasuielbHHX OcAX.

Hamp 0pOBOAMANCE HCCAENOBAHMA LA OepBOr0 caydJad, T.e. He-
DOCPEeACTEEHHOrO fepeceYeHMd BOJOTOKOB, KOLNA ODHTOK B OTBON HE-
XONATCA Ha ONHOM OcH. _

JKcNepUMEHTANBHAA YJCTAHOBKA OpefcTaBadeT codoff nBa nepeceka-
DUMXCA OOX YyIraoM 30° APAMOYIOJMEHHX J0TKA. [mpEaa JOTROB N0 2 M,
sucora 0,65 M, ILIEAE OCHOBHOIO JOTKA 46 M, a DepecereeMoro 48 u
(OpRTOK ® OTBON 00 24 M). lHO rOpDH3OHTANBHOE, BHOOJHEHO H3 GeTo-
aa, CTEHKH JOTKOE BHMNOJHERH M3 Xene3o00eToHHswX mmr [I-2. Odmes



DI

momansk, 3aHATAA SKclepumeHTanbHoff ycraHoskofi, cocraBaser 1500
W (prCYHOR) .

" [posommmiie ECCAENOBEAMA 3aKAUYaMEch B H3IMEDEHHH PacXONOB
BOIH HA DS3JMYHHX yJaCTKAX JOTKOB, ONpPEleNeHEd YPOBHA BOJH B HC-
gaelyemMHX CTBOD&SX, YCTAHOBJEHMH JOHAHX H NOBEDPXHOCTHHX CKOpOC-
Tefl OpE OOMONM OOLJABKOB M HAXOKINEHRMH TDAEKTODHH JNOHHHX H OO-
BEDPXHOCTHHX TOKOB, HM3MEpEeHMH cKopocTefl OpH OOMONE MAKDOBEDTYNEKH
Pi-I ¢ ykasareseMm HaOpSpieHHA TedeHNMd, BEIYAIbHOM HAOIDIEHEM 3a
XaparTepoM Te4YeHHA [OTOK& B yale nepecedeHEs ® Jp.

OcHOBHHE ONHTH OHJM OpOBeJieAH OPHE OTHOWNEHHAX DaCXONOE

% = 0,25-1,0 = I, 49TO OCycNOBAEHO TeM, 4YTO PacXoi oepsoft  o9e-
pemE Kemana mepedpockm pases 1000 m°/c, a MECTHHX BOJOTOKOB,le-
pecexanmEx ero Tpaccy, < 1000 m°/c. [ayOMHa HaOOAHEHHA BOIH B
JOTKAX BapBEPOBANACH ODE NOMOIM Xamo3ell ¥ COCTABHJA B OOHTAX
21-38,5 cum, 'o;oBHO# pacxol B OCHOBHOM JOTKe Oun pased (; = II10-
200 1/c, a B opeTore (g = 50-110 x/c.

lUposefeHsse OpH BHEEYKA3AHHHX yOJAOBHAX naldopaTOpHHe Hcche-
JOBEHES NOKA3&ANM, 9YTO ' Q

- pacnpefesieHde PACXONOB HMXe y3ia NepecedeHMsa OpH fsf

OPOMCXOMET CJAEMNYDIEM 00PAa30M:

@) Bechk PacXol OPHTOKa OOCTyOn&SeT B HAXHARN rqan'rmt KaHans
nepedpocKR, chfia Xe NOCTYNaeT ¥ MeHbmAR 9&8CTh €ro r'oJOBHOrO pac—
xona, T.e. Qp=Unp+KCQy , rme K - Koo(iMIMeHT MeHbEe eIE-
HEIH ;

d) B OoTBONL mOCTynaeT Goxbmad 9aCcTh IOJOBHOI'O pacxola RaHa-
na oepeCpockE, T.e. am=(-%){d; , npudeM mOCTyNa®T MOAHOCTED
poe JNOHANEe TOKE H Goaemad gacTtk (60-70%) DOBEpXHOCTHHX;

- E3MeHeHEe OTHONEHHEA PACXOLOB J0 y3JA& NepecedyeHmA al B
meanssone 0,25-1,0 pmMAeT Ha OTHOmMEHHEe DACXOIOB 3A Y3JIOM Oepece-
YeHHA ;

- OpM NepecedeHdM OTKPHTHX BOLHHX NOTOKOB HEEE y3Jaa Oepece-
YeHRA 00pasypTcd IBe BONOBOPOTHHE 30HH: ¥ BepXopofl rpaHH OTBOXA

¥ § DpEMuREOmEro K OPHTOKY Oepera OCHOBHOrO pycaa, OpHYeM, pas—
Meps OepBoft ¥3 HuX npw A% </ 3uaEIATENBHO Coabme, YeM BTOpOR.

[pu %Iﬁ ~ I,0 ¥ HeH3MEHHHX OCTANBHHX YCAOBHAX KADTHHA

KEYECTREHHO MEHAETCH, PAcXojd 00OMX BONOTOKOB pacipelesdoTCH -
cAeLYyOEEM OOpa30M:
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a) P HEXHER y98CTOK OCHOBHOIO JOTKa OOCTyO&eT JREE OOJbMAR
9a0Th DECXOfa ODATOKA, T.8. =K Gp , rme K - Koajjuument
o I;
¢) B OTBOXA OOCTyO&eT OOAHOCTED ONOBHOR pacXojl OCHOBHOIO
pyclla M MeHbIAH 980T OPATOKE, T.8. (an=G*(1-K;) Qs .
B pmasHOM caydae paumpunaame BOJIOTOKH MEHANTCA DOJIAME,
T.e., B OCHOBHOM Dycie ODH 'ﬂ' > / Had)oueeTcA KapTHHAa, SHANO-

rEqead HaduoneHHoff B DepecexKaeMOM BONOTOKe OpH %ﬁf , H HE=

gﬂf-: { BabmonseTcdA KapTE-
[

Ha, GHanorEYEad HaCAONeHHO# B unﬂnnﬂml pycae OpH gﬂ'—' o o

Ipe 2TOM B OTAMYEE OT CAydad ﬁff =< | passeps BOLOBODOT-
HOft 30HH B OTBOJE OyOyT MeHbDe DASMEPOB AHANOIHYHOR 30HH B HEE-
HeM y98CTKe KaHana OepeCpOCKH.

Kpome TOr0, B ONHTEX NODM %‘:’- < [ YyoTaAOBA@HO, 9TO:
BeJMYMHEH OPONOABHHX YKJOHOB B OCHOBHOM pycne, DaBHHE
0,00017-0,00028, B0 BceX OOHTAX MPEBHEADT COOTBETCTRYDUHE YRJIOHH

B OepecexkaeMom JoTke, pasaue 0,000028-0,00017;

BENEYHAH OOO0EepeYHHX YKAOHOB, OTMEYeHHHe B y3je NepeceveH:Hd,
gsuepanTeds B DEanasore 0,0005-0,002.

Ha OCHOBEHHE OpOBeJeHHHX HCCHeNOBSHER MOXHO NPeAIOXHTE Cle-
AyomEe NpeABAPHTENBHHE DeHOMEeHAaUMM.

I. OrrpuToe nepecedeHHe KaHana NepeCpPOCKE C MECTHHME BOJNO-
TOKGME MOXKHO NDORSBOINMTE B CIy9&e, KOrJE BONH MECTHHX BOLOTOKOE
He COJIepEAT HAHOCH WM COUepXAT HX B HEe3HSUHTE/JbHOM KOJE9YECTBE;
OpE 9TOM C y9eTOM HaiM4YEA BOJOBODOTHHX oOxacTed K TDAHIHTHOIO
0OTOKA C NOBHESHHHMH CKODOCTAME TedeHHdA BOIN HHNe y3Ja Oepece-
YeHNs HeOOXOHEMO OpenyCMOTpeT: EpellieHHe Dycia;

2. [lpe Hamm9Ee COXBWOr0 KOJMYECTBA HAHOCOB B BOMNE MECTHOIO
BONOTOKE HEOoOXOIHMO : :

- OpE BO3MORHOCTH yCTDAMBATH OTCIOMHAEE B Dycre OPETOKA H
OpPOM3BOIETE OTKPHTOE HeNOCPelCTBeHHOE NepeceqcHE® OCGOEX BONOTO-
KOB;

- [pE HEeBOSMOKHOCTE N0 KaKEM-JMOC OpEHMHEM CTDOHTENBCTEA
OTCTOMHERKOE HeOOXOINEMO ODOE3BOIETE Da3NeNlbHOe nepecedeHHe MecT-
HOP'O BOIOTOKA ¢ KaHamoM ODepelpOcKH, T.e. BHaYaNe OCymecCTBIATE
OpETOK, & Jajee Ha HEKCTOPOM DPaCCTOAHME (e menee I0 ) oTBOXN.

060poT, B OEpeceKaeMOM BOIOTOKE OpH
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P.B.TrMmpopa, KeHN.TeXH.HEYK
( CAHUHPH mm.B.L.Xypusa)

NOPAMOK W BEIHYMHA OTHPHTHA [OPOIETOB
[LIOTHMHEN HA BONOJAEOPHHX Y3UAX

Ha perax ¢ OCHABHHMM JNOHHHME HOHOCEME M OOJBLHM ODOMEHTOM

(80-90) ordopa BOIH OYEHh BAXHO B NPOLECCE 9KCIULY AT ALMM
COXPAHETH OPHHIMAN, 3&N0KeHHHN B OCHOBY KOMOOHOBKM IHIpOY3JE,
T.8., JCUOBHE, ODH KOTODOM OcymecTBadeTcd afperTRBHAA Oopeda ©
JOHHHEME HAHOCEMH.

JHEYMTENBHYD DOAb OpH STOM MIpaeT OPABENBHO BHODEHHAA CXe-
M8 MAHEBDHDOBESHMA 38TBODEME Ha ONOTHHEe. Tak, CTyOeHYAaTad CXeMa
OTKPHTEA NPONETOB MIOTEHH B PepraHcKOM THOe BONO3adopa mO3BOJA=-
eT. COXPaHHTH OONEPEYHYD LMDRYAANED OOTOKA, COSNEHHYD KPHBOJM-
HeflHHM NOXBONANMM DYCJAOM, 8 B NDOCHORHOM IBYXCTODOHHEM BONO3&00-
pe HapymaeT OPONOPIMOHANBHOE NEeJeHNe BOINH B HAHOCOB,.

AHanM3 MATEDHANOB HATYPHHX H MOIENBHHX HocaeNOBasHEl N03BO-
JEA OOpEeneJETh CXeMy ME8HEeBpHDOB&HMA 3&TBODAME IAA CAEAYOUEX TH-
00B I'EUPOY3JOB:

I. Ainmeficke# TEOD BOmO3adopa - Ooph0a ¢ HAHOCEMH OCymecT-
BJAETCA OyTeM OTCTAHMBAHEA OQTOK& B K&aDMAHaX-OTCTORHMKAX M cOpO-
Ca8 KpyOHHX HAHOCOB 4Yepe3 3arayoneHHHe OTBEpPCTHA DIOTHHH,

Ops (< (s Beck pacxol BOIH HENDABAAETCA K DEryAATODaM
BOJIO3800DOR 4Yepes KADMaHH-OTCTORHEKE. Tpaicnoprupyesmue 0O pexe
MEJIKHE HAHOCH CBOOOOHO OCENESDT B KapMaHaX-O0TCTofHEKAX.

lpg Gp>(@s » nepsyo odepenp B paCOTy BKAOISDTCA 3arayc-
JeHHHE OTBEpPCTHA OMOTHHH. [0 Mepe ypeam4eHMA pacXomoOB BONH B
péKe K HHM OOCTEeNeHHO NOJKADYaDTCA COCeJNHEe NpOoJeTH; OpM aTOM
MEKCOHMANBEHOE OTKPHTEE NOARKHO OHTH B OpodeTax 3ArAYOAEHHHX OT-—
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BepoTHEl, MMBEMaNBHOE — B OpoOJeTax, HaxolAumxXcs B cpenHell yacTH
DaoTREH (pHc.I):

Auga0p = hiy>huy™ - = hayep=< . .. . < Nuun-+< hun< huyro.p (I)

roe  fuanp, hw np.ne = OTKPHTHE NDOJETOB 3ArAYGCIEHHHX
: OTBEepCoTHH ;
Ny, cp -~ OTKPHTHE CpejHero npoleTa NIOTHRH.
Takoe OTHpHTHE OpPOJIETOB [UIOTHHH OO3BOJAET COCDELOTOYMTE IOTOK ¥
BON03ACODHEX OTBEpPCTHR B MaiuME COpPOCHHMM DECXOLAMH TpP&HCOODPTHpO-
BaTH KpynHhe HaHOcwW B HExHA#l Obed ruupoysxa. :

2. BusroBu#l THD BOLO3a00pE - COphO& C JOHHHMHM HEHOCEME O0Y-
mecTEAAETOA OYyTEM ECOOJB30BAHEA JEJeHHS NOTOKA 00 IaydHHe - BepX-
HEe OCPETJIEHHHE CJOHM NOTOKE 3a0HpaoTCA B BONO3&a0OpHHE OTHEDOTHA,
pacnojosenHHe B Tejne OHYKOB, HHEHHE, HACHWEHHHE NOHHHMM HEHOCAMM,
cOpacHBEDTCA 9Yepes NpPOMHBHHE Ianeped B HEXHHE Oned yaJaa.

JnAa 8TOr0 TENA BOMO3&dopa NpPMHEMAETCH panﬂuuepuua OTKpHTHE
OPONETOR MAOTHHH (pRC.Z2):

hm_f"hﬂ:-.-...‘-hﬂﬂ ; {E}

Tagaa cxema OTKDHTHA OPOJNETOB [IOTHHH N03BOJNAET 0CeCHeYMTH
AnaHOBHE BONO3800D M COXDEHETH NapalienbHO-CTDPYHRHOE IEMEEeHHMe 00—
TOKa B BepxHeM Obede ruppoyans, T.e. OpHAIMN, 3ANI0KEHHHR B OCHO-
BY KOMOOHOBKE BONO3aGODHHX y3/10B OHYKOBOIO THOA.

Tar gax pol0o380OpHHE QTBEDCTES DACOONATADTCA HA ONHOM JpoH-
TANRHOM ypOBHE C OAOTRHOM, TO pecnpeleleHHe pacXOl0B BOMI N0
(pPOHTY MIOTHHE B BepXHeM Gbede OyIeT paBHOMEDHHM, & B HMEXHed Obe-
{e MAaKCEMyM NpMleTcA HA CPEeNHD YacThk pycl8, COOTBETCTHEHHO TaM
Xe DECNONOXATCH MAKCHMANBHHE [AyOHHH D&3MHBA.

Je HochnolEHi#l BONO3R00D - COPEO&A ¢ HNOHHHME HAHOCEME OCYHEeoTB-
JAAETCA 0yTEM OTBOMLE HEKHHX CJIOEEB BOJH, HECHNEHHHX NOHHEME HAHOCE-
ME, OpPOMHMBEHME ralepeAME B HEXHHME Obed ruppoysxaa. [IpE sToM THOE
Bojosadopa ¢ sojonmomaded Ha o0a Oepera NpUHMMAaeTCA cxema "enod-
Ka", Ops xoropofl HaEdoNBmEEe OTKPHTHE OPHHMMASETCH NAA CPENHEero
OoposeTa; HaEMeHBWEE - A TeéX, KOTODHEe OPEMHKAOT K BONO3&00DHHM
- orseporsAM (puc.3):

hﬂif{h = __":h"ﬁ#}...,hqﬂ.f}hﬂn - {3‘]
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Tagoe OTRpPHTHE NpPOJETOB IIOTHHH 003BONAET BO3COYIMTE MECT-
HYD OONEpeYHYD LMDKYAALMD O0TOK&, OJaronapA Yesmy IOHHHE HaAHOCH
OTBJAEKAOTCA OT BONO3&00PHOMO OTBEPCTHA M HaOpDARNADTCA K COpDOCHO-
My orpepcTED. [IpM STOM pECXOmE BOIDH E HAHOCOB DAacOpDelelNADTCA OO
{pOHTY OMOTEHH C MEKCHMYyMOM OOcCepelMHe; COOTBETCTBEHHO HARGONb-
mEe CAyOHHH DESMHBE COCPENOTOYHBADTCA B CpelHell YacTH OTBOAAmE—
ro pycna,

4, deprancrasd cxesa pono3adopa - Cope0a ¢ NOHHHMH HABHOCEMH
ocymecTBAAETCA NyTeM OonepedHolfl NMDKYJAIMHE, KOTOpAdA CO3HnaeTcd
KpUBOJMMHeNHEM NONBONAMMM pYycuoM. Ha BONO3&0ODHHX y3nax sTOro TH-
08 OpHANMBETCA CTyOeHYaTadA cXema MaHeBDHDOBAHHA 3aTBOpDaMi, OpH
KoTOpON Hambonbmee OTHDHTHE JONXHO OHTE B OpOJETAX, NPEMEKADIMX
K BOIHyTOMYy Oepery; HauMeHbmee — K BHOYRIOMY (pHc.4):

hu“:"hq;_} Bt 1 e (4)

Tarkaa oxema OTKPHTHA OPOAETOB OUOTHHHE 003BOJAET COXPaHHTEH
cO00CO0OHOCTE NOOEpEYHOH IMpKYJAAIMHE NOTOKA OTBAEK&STE NOHHHE H&aHO-
i OT BOMO3&8C0OpPHOrO OTBEpCTHA, T.€. COXPAHHTH OPHALMO, 3&T0KEeH-
Huflt B OCHOBY KOMOOHOBKE IEJIpPOy3Ja (pepraHCcKOr0 THOA.

JaKpuTEE OpOJETOB OAOTHHHW NPOH3BOIMTCA B OODATHOM NODANKE;
npd aToM ycaosmda (I,2,3,4) coxpaHAnTCA.

TakiM 00p&30M, Kaxmo® KOMIOHOBKE COOTBETCTBYET CBOA CXema
MSHEBDEpPOBAHMA 38TBODAME Ha NAOTEHe. HapymeHHe NODANKA OTHPHTEA
OpOAETOR OMOTHHH OPMBOJMT K 3&8BJAEYEHED JOHHHX HAHOCOB B BONO3&-
dopHOe OTEEpCTHE OpM MANHX MpONEHTaX OTOOpa BOJH H3 DeKH.

Tag, Ha CapHKypraHcKkOM I'EIpOyade Ha p.CoxX onHaxnH OHA H3-
MeHEeH OODANOK OTKDHTHA NDOJNETOB [UIOTHHH: MAKCHMANBHOE OTKDHTHE
OKA3AN0Ch B NPOJETAX, NPEMEKAOIMX K BHOYRIOMY Oepery; MAHEMAIb-
HOE = K BOPHYyTOMY, T.E€.

hm; < Nugs= Ny =< hags < hugz < Ny

M I,65 1,60 1,46 1,IY 1I,00 0,95,

[lp# TaKoM OTKDHTHH 4Yepes PeryAATop coOpoca OpPOOYCKANCA pac—
xon @ = 82 m°/c; somosadop cocrapnan 44%. B peaynsraTe y (poE-
T4 OIOTHHHE OOp&30BancA Oeperoc ypoeHeldl pomu, OCpaTHHE nonepevHo-
My YKIOHY BOXHOE NOBEpXHOCTE B KpPHMBOJHHeHHOM OOJBONAmMEM Dyciae:

yn = ol (J2
aR

- popepedsuil YEJIOH BOJHON NOBEPXHOCTH B KPHBOARHEeR-
HOM pycie;



BenwupHAa OTKDHTHA NPOJETOR TUIOTHHH

39

@<y (f2s)

40 -

S04

=
>

-
-

CxesMa OTKDHTHA NpPONETOB NAOTHHH

e
T

. Y.L . )

=
i

hu

i ] L L 3 | L T T L L T L L i F'-
O 200 fwo 00 Soe 100 KNG New N IS0 1AW 2100 FEN0 BV &,
Pacxop Boau

Fuc.3. [ocxnofinuit THO BOmosadopa.



T40

Cxesa OTKDHTHA NPONETOB [LIOTHHH

L]
=y
(=

S
=

¥y

BOTHYTH}
Geper
ﬁﬁu
ki d Ipadux 38BECEMOCTH BeJMYMHM OTKDHTHA OpOJXe-
TOB [UIOTHHEH OT DACXONOB BOmH (7= f{hm j) e
25
Y 7.
=
=
r
=
o L5
|5
3
| =
E‘: 10
&
-
B
o
=
= &5
=
o
o

BHIOYRIH it
Geper

;} o0 150 200 150
Pacxoz soam

Pic.4. Cxema MaHeBDHDOB&HHMA 34TBODAME HA COODyEe—
HEAX (PeprascKoro THOA.

-

& az'



I4T

-%’-—dﬂh— - nonepevHHfl YKAOH BONHON OOBEDXHOCTHE ¥
$POHTA IIOTHAH.

B peayaprare nonepedHad NEDKYJAALMA, CO3NAHHAA KDPEBOMEHERHEM
OOJBONAIAM DYyCHOM, HESDYWHNACE H NOTEpANa CHOCOCHOOTE OTBAEKETH
JOHAHE HAHOCH OT BONO3800PHOI'0O OTBEpPCTHA. JlOHHHe HEHOCH KpPyOHO—
erbd 10 0,20 M Havaa® OOCTYOATE B BONO3A0ODHHR KasHax.

Hocae Toro, KAaK ODODANOK OTKDHTHA ODOAETOB OAOTHHY HIMEHENH -

hier™ husze > Dy > Nugs ™ Dites>Pugs

OOpPANOR HA y3me BOCCTaHOBEACA. JloHHMEe HaHOcH Oamaronapd meflcTBAD
oonepedHoff LEPRYAAUMHE OOTOK& B ODEBRABHON CXeMe MaHeBDHPOBaHHA
3aTBOpaME HE ONOTHHE CTANE TpPAHCOODTHpOB&THCA P HExHEE Gbed yaixa.

Cayvelf Ha CapuKypraHcKOM CEIpPOy3Je eme pas yoexnaeT B TOM,
KBK BOKHO OpH SKCOAYASTEIEE BONO3ACODHHX y3JM0B ODABHABHO OONO0-
paThk cxeMy MAHeBPEDOBAHMA 38TBODAMM Ha NIOTEHE.

A.3.Typaryaos, M,.MEpsMATOB,Kadl.TexH,Hayk
( CAHMMPM ®=m,.B.Jl.Kypuna)

KOHCTEYKUMM BEPETOSAIMTHHX COOPYXEHMI C TOBHIEHHOH
LEPOXOBATOCTED IUIA YCIOBHA OPEINTOPHHX YYACTKOB PEK
CYPXAHILAFEH

Ins per CypxaHmapbHHCKOM OOMACTH, OPOTEKEDUMX B IPABMRAHO-
M'ale9YHRKOBHX [DyHTAX, X&paxTepHa HATeHCEBHAaA JedOpMELEA pycer,
BcuencTeEe cpana NOTORAE HE Oeper OPOHCXONET pa3pymeEEe ero H
Pa3MHB KYJABTYDHEX 3eMeNb, IHIPOTeXHEYECKHX cOOpy=ZeHmit, RapOnHO-
X03ANCTEEHHEX 00BEKTOB ¥ T.J. Takde pa3sube Oeperos HAHOGAT OI-
pomsnll ymepl HAPOLHOMY XO3AMCTBY.

Jlia 3amuTH COeperos OT DA3MHBE HEME OuMNO pE3PAC0OTEHO H OOCT=-
poeno Ha pexax Tyoamasr, Cypxaanapes, Jamaacan ® llepadam Heo-
EOABKO BEDEAHTOB OeperosSauMTHHX COOpyXeHER pasJHYHOM ROHOTDYE-
IEE: ¢ HOOOAB30BAHEEeM KaMeHHOE HaOpOCKE OpH pa3ANYHOR KpyOHOOTH
Kamad; ¢ ycTpolicTBOM ODOMOMBHEX M OoOoepedYHHX OaJoK M. yro-Jero-
Ba /1/. BonBmEHCTBO NOCTPOEHHHX COOPYXEHHH NaBONKOBHE DACXONH
Bulepxano. ONA&EK0 HEKOTOpHE COOpYXEHMA, B KOTOpDHEe OHA yAOEEH Ka-—
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mens ( d < 0,3 M), HAnOpa ¥ CKODOOTE DOTORS He BuNepEam. YacTs
RaMBd, yJAOXEHHOTO Ha OTROC Oepera, HaMOy KN TeJa mOopH, duaa
CMHTA OOTOKOM M COON3J8 K OONOMBE COODYXEHHA KAH B fAMy BODOHRE
paamusa /2/.

Hrak, Oopepda ¢ BHCOKHME CHROPOCTAMM OOTOKE - OCHOBHOE, HA
9TO HALIEXHT QOPATHTH BHHMEHHE NDK pPaspadoTKe MepONpRATHER OpO-
THE pasMipa JeperoB pexk ® OTKOCOB HaMO.

B cBASH CO CKa3aHHEM HaM@ IUIA 0Opb0H ¢ pPa3MHBOM Oeperos H
KpelieHMll OTKOCOB JlaM0 OMJ MCOOAB3OBAH METON TOPMOXEHHMA NOOTOKS&
=~ CHHEEHME cKOpOcTefl OyTem CO38HMA OOBHENEHHON WepoXoBaTOCTH.
CymsBocTes aTOr0 MeTONA 3aKINYEETCH B TOM, 9TO B NOTOKEe DA3SMEMADT-
CA COOpyxeHWs, COSNEDmEEe CONPOTHBJEHHE TEYeHMD BOIH, BCAEACTBEE
9ero NOTOK TepAeT YacTh JHEPIEM M NpPHAOHHASA CKOPOCTH YMEHHMAETCH.

Ans TOPMOSAMMX KOHCTDYKUM# HCNOAB3IOBANE MeoTHuH MaTepEan -
KBMHE, BaNyHH, OyTO-CeTOHHHEe NoNepeYynne Oaik¥, & Takxe Oocamry
fiepeBbeB HA OTKOCE, CO3NEDEMX NOBHNEHHYD WEPOXOBETOCTH. Tpedona-
HEE, KOTOpO€ NpensABAAETCA B 3TOM CAyYae K MaTeprany, - HOocTa-
TO9HAA OPOYHOCTH, 9YTOOH HMMETE CHNOCOOHOCTE COOPOTHBAATECA NAaBJAE-
HED B CKOPOCTH NOTOK& H, C ADYrofl CTOPOHH, OKA3HBANE AOCTATOYHOE
FRIpONEHaMRYEeCKROe coNpOoTHBRJAEeHHe, C sToff Touxm 3PEHMA KOHOTDYRIMH
TeéM BHI'OZHEe, YeM OHH KpynHee, [UIOTHee H ycTodumpee.

JleffcTBETENBHO, COODPOTHBJEHEE TEYeHHD BOIH, OK&3HBaeMOe Te-
JOM, DaclONOXeHHHM B NOTORe, Oyzer /3/:

R'f(fg;kf. (1)

rue 7 = Ro(jEuMeHT OOTeKaHRA Teja;
W - nuomans MEIENEBOr0 ceyeHHS Telna;
(Y - cropocTs moTokA.
BesmugHE CONDOTHBJEHMA 3ABHCHT OT CKOPOCTH JBHXEHMA NOTOKA
E pa3MepoB 00TeKseMOr'0 TeJsa.
Oopenemsn 3naYenMs cOOpOTHEAEHHE Ten: BaJyHa IMaMeTpOM
dg = 0,5 M; cpell muamerpom aj = 0,5; mucorol Le = 0,5 M =
KyOa pa3amepom @*= 0,5x0,5 M OpH CRODOCTH OOTERADNEr0 MX [OTO=
ka, papao U = 3,0 w/c ¥ rospfmumesrax odrexanms, mo C.B.Hs- 2
amy /3/: §4= 0,6, f,=0,7, f§, = 0,8, coorBercreenso. loncras-
nAs 3nevesdd B (I), ooxyvaem: Ry = 0,055 /M, Re = 0,08 rr/m
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g KRr= 0,092 rr/m.

Kak BMmHO, OeTOoHHAHE KyO naeT Hamdoabilee 3HAYEeHEE CONPOTHB-
JeHsA, OfHaKo 1ad H3rOTOBAEHEA JeTOHHHX EKyOoB E cBaff Tpedymrca
JefHUMTHHE CTPOETeJBHHE MATepHANH (MeTawn, LemeAT, IpasElt, ne-
00K), XSpPEKTepE3yDmEecd BHCOKOM CTOMMOCTBD, TDYHOEMKOCTED B H3-
FOTOBJIEHEH,

famE®, BanyHH EMenTcA B CypXaHnapbHHCKOM o0nacTE B AOCTE-
TOYHOM KOJIMYECTBe, & OD0CANKa JepeBbeB HA O0TKoce namd B Oeperos
SHEYHTEABHHX 3&TPAT He Tpedyer.

MapecrHO, 9TO HA KeMeHb, yJOXeHHH# Ha OTKOC, MelicTByeT nap-
JeHde BONH, CEOPOCTE OOTOK& M BEC CaMOr0 KaMHA M, CJAeNOBaTeJBHO,
yorodYMBOCTh KAMHA HA OTKOCE onpemeadercA geltcTBHeM 3TEX cii.Ec-
I CKOpDOCTE DOTOKA, BO3JeficTRyDmAad Ha KameHb, Jexamuii Ha OTKOCe
depera, jam0l ENM WOODH, OpE CODTEETCTEyDUWEM NEBJieHHNE BOJH OOJAb-
me, 9em Nonyckaemas anA mammoft kpyonoots ( Uz > Uy ), To Ka-
MeHb OyneT OOyCEKaTHCA 00 OTROCY K HONOmMBE COODYEeHHA.

C mpyroff cTOpoHH, ycTORYMBOCTE KamdA HA OTKOCE 38BHCHT TakK-
Ee OT BeJMYEEH BHYTPEHHero TpeHMA TDyHTa - j’ sp B yTaa ecrecr-
BEHHOr'0 OTKOCA LpYHTA = oLz . :

PacoMOTpEM OpelesbHOe COCTOAHRE DaPHOBECHA RAaMHM, HAXOnAme-
rocAd Ha OONBONHOM OTHOCE. Bupenem 38BHCHMOCTE, ONpelendouyn Be-
JEYMEY JoOoycrkaemol cKOpDOCTE OOTOK&a IIA KaMHdA, AaxXolAmerocsa Ha
OTEOCE, KaKk QyHAKIRD yIJa ecTecTBeHHOr'O OTKOCA I'DYHATA K I'ODH30H-
Ty o .

Ha pacomaTpussesull KamMeHb NefCTBYOT cleNyDUMe CHMH: BEC
KeMisi B BOe (yuepsuBapuand cuia), J000BOe JaBienme motroka [ g
(nomsemuan cuna F, ), cuns NABMEHHA OTKOCA HA KAMEHB F; i cH-
A& Tpenus [rp(pucyHOR).

lijpe ppoTexkaHMH NOTOKA BIOIP (epera paBHOBECHE KaMHA, JEX&—
mero Ha OTKoCce, HapywaeTcd 004 BO3nefcTBmeM NpomoabHOR CKOPOCTH
UF“' HAE, KOrHa Kamedb IBAIEeTCA BHH3 00 OTKOCY OepleHAMKYJAADPHO
Te9EHED, Ha Hero JeHcTByeT BepTRKAJbBH&A COCTEBJANNAA CRODOCTH
b}: . lpr pe3sxoM cpBame NOTOK& B CTOpOHY Oepera paBHoBecHe H yc-
TORYEBOCTE KBMHA HapymseTcA JOOOBHM BO3jelicTBHEM OOTOK& ODH CKO-—
pocT Uﬁ-‘ , HeificTBypmefi no OTKOCY BHH3.

[(lpEENMAA pacNpelejeHMe cropocTell no rayowse, no B.H.I'oHgapo-
By /4/, cea3p npumonHoft cxopooTE Ha orkoce Ugaw o mpEOoHHOR
cropoorsp axa  (Jp, no A.H.MBaHoBy /5/, OpE NpoNoABHOM OOTeKaHHE



CxeMa K pacdery HoOyokaesofl CKOpOCTE NOTOKA
JaA KEMBA, HEXOLARerocd AA NONBOIHOM OTKOGE.
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KaMER OOTOKOM [DOJNyYHM 3SBMCHMOCTH, OOpelelAnmEe HOOYCTEMyD CDeni—
ADD CKOPOCTh OOTOKA LA KawAel, paclOoioEZeHHHX HA OOABOIHOM OTKO=-
ce:

- 00ty(242) (3| 2qi (0 oefle |yl

Upe - 08ty (22)) F Vogd (%) V e - (3)

Opz xodoBoM BO3AeficTBEM NOTORa (cBale NOTORE HA oTHROC) HAE
KaMens, BaxojAmmiicA Ha oTKoce, OyZeT NedCTBOBATH ONOBEPXAOCTHER
MaKcHManbHafd ckopocTh (/¢ ; TOrLa HOOyCTHMEA CKOPOCTH MOTOKA
LAA Kemis, HaXOlAmerocd Ha NOMNBOJNHOM OTKOce, OonpeletdeTcd 0O
SEBECEMOCTH :

Uiey= 05549 (%4") l/‘t?d(%i). .

2Ke \ e )
xﬂ(ﬁffﬂz@"—‘- 5;3#79&) i

Kak M3BeCTHO, KameHb, OpOmeHHH® Ha OTKOC, OKA3HBAETCA HEC—
KOABKO JSEUMNEHHNM DAJOM JeKAmAMH ¥ HAXONHT cefe CHe3N0 ¥ yOop.
B oToM caygae ycTONYMBOCTE KaMHA ONpejendeTcd ONpPOKEIHBAHHEM
BOKpYI pedpa. Torza ROOyCTHM&A CKOPOCTh OOTOKA IAA RAMEHA, pacno-
JOXEHHOrO H& NONBOJHOM OTKOCE, OOpefefdAeTCA 00 3aBHCHMOCTE:

Vo2 (5% \ stbmar (5

t#e (waxc - MBKCHMANBHSA CKOPOCTH, KOTOPOR cOOCOGEH COOpOTRB-
AATHCA KaMenb, HAXOJAmMNACA Ha OOXBOJLHOM OTKOCE.
B dopuynax (245):
h - rayGmha mOTOKa y [OJKOWBH OTKOCA;
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d - opemam#t IMEMETD KAMESA;
Y - paccToAHEe OT ypesa BOJH N0 paccMaTpHBaeMolf
TOYKE Ha OTKOCE;
4 - NONHAA IJMHE OTKOCA:
dn s & — JAReNbHHE BEC KaMHA M BOJM;

Ke = 0,75-ros{fmmaenT gopmu Kamed;
= 0,540,6 - KoajjumEeHT TpeHuA;

o = YroJ OTHROCE;

Cy= Cy~0,43 - goappuUEEnT J0GOBOTO COODOTHBAEHEA;
(= 0,13 - Koajf®iMeHT OONBEMHOIO YORIHA.

lpenemom OpEMEHMMOCTH Qopuya (2+45) spadeTcA yrox oTKoca,
papHHft yIAy ecTecTBeHHOrO OTKOcA IpyHTa <Czp ; NDE of>clsp DYHT
oTkoca cnoasser. JUim rpysTa Oepera p.Cypxaspsph® (rpaBmil, Mmen-
kufl KaMeHB, PalbKa) yroJd eOTeCTBEHHOrO oTKoca s = 354407,

o jpopmynam (2+5) MOEHO yCTEHOEMTH, OpH 3amaHHoffi OpONOIB-
Hot cpemuefi cxopocrs (%, ® raycmme motToxa /I y momomss oTROCE,
KpyOHOCTE EemHell N0 BHCOTE OTHOCA. ¥ ypesa BOINH KDYOHOCTH K&M-
Hell MeHBme, uyeM y Oojomsd oTkoca /6/.

lpm ckxopoorax moroka (fp #» 3,0 M/c M rayGuse ero /1 = 4 M

Yy OONOMmMBS OTKOCA H yraa o = EDD, ¥ ype3a BOIH KPYOHOCTE
xamaefl pasaa d;* 0,2 M, No cepefMHe OTROCA q’, 2 0,40 M 2 y Do~
JOWBH ero ﬁ(; = 0,6 M.

PacueT KpynHOCTH HKamsefl, opou3sefessuil no gopuyxe (5) ope

pesKOM CB&Ie OOTOKS HA OTKOC, OOKA3AN, 9TO ODH CKODPOCTAX [OTOKE
Un = 2,543,0 w/c u rayomee ero h = 3,044,0 M KaMHE KDYyOHOCTHD
d="0,640,7 ¥ He ylepEEBEDTCHA HA OTKOCE E MOTYT CHON38TH K ero
- Nojoumee.,

Hamw paspadoTeHH BapMaHTH KpenneHEs Jeperop C LEJABD OpHNS~
HEA ycTONUMBOCTE KeMHAM M BAAyHEM Ha OoTRoce. CyTh Hammx Opemio-
EeHHfl 3aKOYEETCA B CJeNymmeM.

Ha RanOpHY©D CTOpPOHY Oepera Ma¥ JamCH yEASOHBEDLT KDyl HHE
KaMH® ® panyss juamerpom 4 > 0,5 M. YacTs Kamself BAaBIMBADT B
PpyAT OoTKOC&. CBepXy BajyHHd SacHOEDT CyrJMHKOM M 3areM Tpamdyor.
He oTkoce y MexeHHOfl OTMETKE ypOBHA BOIH CaxanT NepeBbA.

KpynHHe KaMHE ¥ BEAYHH, BA&BJAEHHHE B IDYHT OTKOCa& M 3acH-
NaHHHe CYIIMHKOM, CO3ME0T NONOJHMTEAbHYD CONPOTHBAAEMOCTH OMBH-
Iy, ONyCK&HMD MM ONDOKMIHBEHHMD, CBOMNA K MRHEMYyMY I'BIDOIASME-
gyecKie BOseficTBHEA OOTOKE, KOTODHM MOJNBEpEEeHH BAJYHH CO CTOPOHH
JA0GOBOr0 BO3NEMCTBEA NOTOKA M ONycKaDumeficA 0O OTKOCYy cTpyH.Hop-
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HE NOCAXEHHMX JepeBhep yKpelNANT IDYHT HA OTKOCe, & CTBOMM H
KyCTH ero cnocoGCTBYDT NOHEXEHMD CKOPOCTE MOTOKA H onycrap-
meficA 10 OTKOCY CTDYM. .

NlononEKTEABENE CONDOTEBJEGHEA B BEJe KDYIHHX KamHell ® Bamy-
HOB, CTBOJOB H KyCTOB JlepeBbeB, TOpPUamEX Ha OTKOCE naMld, CO3[a-
OT OOBHNEHHYD HepOXOBATOCTH, YTO OPEBOJET K IameHED CKOPOCTE H
gHEprEE OOTOKA E COOCOOCTBYeT MeHBIMEMY BHHOCY gemaefl, O0OBHDEHHD
EX yoTOHYMBOCTE, & TaKXe yMEHBNEHHD IAyOEAH DasMuBa JHa H, TeM
paMiiM, OodecneuyBapTCHd HOPMANBHHE YCJOBRA JIA ycroftwmpsoft padorH
COODYXEeHHA.

YrasaHHHEe BHIH ROHCTDYRUHEE coopyxeHRR B HacTOAmee BDeMA §yo-
femH0 OPEMEHADTCA HA TEePPETODHE PHOX03a M KOJAX030B HM.AnaHOBE,
XY Oaprcwesna ® "Taxada"™ Jlerayckoro paitona Ha p.Cypxamnapbd E
TeppETOpEE CapHacuiicKOro 89poNopra Ha AepoM Oepery p.Tynanasr.
O0wmas -LEAs Jepero3auETHHX COODYXeHER Ha 9THX y4acTKAX COCTaE-
aser Gomee 20 kM. [oayvennuit sxoHoMmuueckER sfjexr cocrasma 1120
THC.PyO.

IerTeparTypa

I. Typakymnos A.9. OnuT OpuMeHeHRA KAMEEHO'O KperJieHEA HA
perax cepepHOM 30EH CypxamnapbuHckoRl oGIacTH Yacdermor ana. CO.
HAY9HHX TpymoB, BuO.I157. Tamxent, CAHWIPH, I978.

2. Typakymop A.9. Kamensue KpennedEs Ha pexax CypxaBuepb-
EHOKOR oGnacTH. "TEEpoTexsMKAa B MeqmopammA", Buo.l. M.:Koxoc,
1980,

3. Wsdam C.B.,Xammpe X.0. I'mapapmmga OepeKpHTEA pyceld pekK.
M.-I.:Tocsneprousmar, I1959.

4, Tongepor B.H. OcHOBH IMHAMMKM DYyCHOBHX OOTOKOB. M. :T'np-
pomereomazar, 1954.

5. Mpanop A.H. O paspymeHEM NOTOKOM OTKOCOB NPAMOMHMHEMHHX
KAHANOB TpanelMeEiaNbHOrO CeYeHEA B JerxKopasMibaeMiX pPyHTax.
"TeIpoTeXHAEKa B MeimoparmA”, Bun.7. M.:CenbXosrus, 1949,

6. Muxages M.A. PacyeT KpyNHOCTH KamMAd Opr Oeperoykpeiie-
HEE KameHHOE Radpockofi."TnnpoTexHEd9ecKoe crpouTeascreo”, ¥ II.
M. :3HeproaToM43ar, 1983.
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B.A.CKDRIBHEKOB, K8HK.TEXH.HayK
(CAHWMPH mm.B.].Xypusaa)

OIPENENEHHME ¥CTOHYMEGX SHAYEHMHM [IAPAMETPA ¢OPMH
PYCIA [OPA PACYETAX TMIPABIMUECKHMX SJEMEHTOB
KAHANOB B HECEASHHX I'PYHTAX

OTHOmEHMEe WMDHHEH OOTOKA 00 ype3y BOMW K cpenHeff raycusme,
H3BEeCcTHOE B JUTepaType Kek napaMmeTp fopMe pycna, OpPMHEMAET pas-
JEYHHEe 3HEYEHHA B JABMCHMOCTE OT XSD&KTEpa HcOOJB3YeMHX Mopdo-
MeTpEdecKEX GOpMya M H3MeHAeTCHA INA ycTOHYMEBHX pycea oT 23 1o
100.

Kpome Toro, napaserp OpMH B OJHEX SABHCEMOCTAX H3MeHAETCH
0T pacxola BOOH, & B JIPYIEX OoCTaeTCA NOCTOAHHHM C H3MEHEHHEM
BOJHOCTHE HOTOKA.

-TlpeuEHE TAKOr'0 pACXOXIEeHRA SARADYSETCA B TOM, 49TO OymeoTBYy-
pIEe MOpjoMeTpDEYEeCHKHe 3ABECHMOCTE OO DA3HOMYy OTDARADT cTeleHb
JCTORYMBOCTRE pycha LAA DA3HHX PEACXOMOB BOMH.

PaccMOTpEM HEKOTOpHEe oXewmH OOBeIHHEHWA pycea B rpynnu. Ilep-
paA cxeMa OOBREIEHHAET DyCha C NOCTOAHHHM DACXOIOM BOIH H H3MeHA-
pueficAd yCTORIMBOCTED; BTOPAA — DyciA& ¢ pPaSHUMM DACXONAME BOIH N
C NOCTOAHHOR, KOHEpDeTHO 3ansHHOW, ycTOMYMBOCTED; TpeThA — pycHs
C E3MensOmeiicad BOAHOCTED E yCoTOWYMBOCTHD NOTOKA.

1A OUeHKH YOTOHYHMBOCTE MeJAKOOECYaHHX Dycea HcOOoAb3yeM Na-
pamerp lleasnca, ysemwdedsuil He pesmuuny ' , Kag 970 cmesaHo
Haus B padore /1/:

Y=HY/d . (1)

B /I/ opupefeHH 3HaYeHEs napamerpa Y IUIA Da3MMYHEX BEJOB
ycroiurBooTd, Tak, NpH 3HEYEHMM ‘Y = 0,074 BatiDmEeTcA CTATE-
Yyeckad yOoTONYMBOOTH pycas; nm ‘f = 0,I3 ormeuaeTcA HEY&N0 OoX-
suxkn HerocoB; Y = 0,13-0,20 - 9T0 mepexomHaR 30H&8 OT CTATH-
yeckoll K IEHaMEdIecKoR ycrodumpBocTE. lia 30w ¥ = 0,2-0,42 xa-
paKkTepHs ILuHaMEYecKas ycTofYMBOCTE OpAMOJHMHellHOrO pycna. 3Hade-
puam P = 0,42-1,0 cooTsercTsyeT 30Ha IEHaMEYecKkol ycTOWYHBOC-
T¥ M3BWWCTOro pycia. Snavesmo ¥ > 1,0 oTmegaser 30Ha HeycToUm-
BHX DpYycCea.

B padore /I/ naa onpeneneHMAs IMAPaBARYECKHX SJIEMEHTOB pycas




T49

B MENKONEeCcYaHNX I‘pj‘ﬂ!ﬂ.’t p&znmnmwnﬂ cucrema fopmya:

= {-‘iﬁ‘[ﬂﬂ.aﬂé}l— ;)}-p”d” _}' : (2)
J’";E'i * . (3)
B~ ff.f[fm,aw(f N ey @

f= 1, ﬁ+ ﬂm(ﬁhf)] ; | (5)

Queyenne /o onpenenserca oo gopmyxe Yanra: M, = 0,0524d %
flyrem HecaoxHEX Opeodpasopasuil MOXHO NOK&3&Th B ofmeM BHJe, 9TO
 npusenensux gopuyxrax B/H me sapucur or Q@ , a Eamemsercs
ToabKO Or napamerpa ¥ .

B radn.l npapelieHH pe3yaAbTaTH pacdera oo dopmyasm (2),(3),
(4) mupees, rayOEAN M DapaseTpa @OpMH pycaa ILid PasAMYHHX Dac-
XO0N0B BOJH M NapaMeTpa OPONONBHOR yCTORYMBOCTH.

Tadamna I

Tunipasumage cKae : Nauuwe pacuera mo (2), (3), (&)

AJEMEHTH -

Q, »/c 10 10 10 10

\p 0,074 0,20 0,42 1,0
B, w 25,6 23 21,2 23
H, M 1,26 Ty l2 0,91 0,745
Hp"H 20,5 20,5 23,1 30,8
Q , M 100 100 100 100
W 0,074 0,20 0,42 ¢
B, M 72 63 60 64,6
H, M 3,51 3,07 2,6 2,10
ﬂﬂf 20,5 20,5 23,1 30,8
Q,w’/c 1000 1000 1000 1000
¥ 0,074 0,20 0,42 I,0
B,m 210 182 173 185
H,m™ 10,5 8,9 7,47 - 6,0
B/H - 20,5 20,5 23,1 30,8
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pomoax.radn.I
O iif7e " : 2800 | 3. 28007 = 2400 s - 2400
Y 0,074 0,20 0,42 1,0
B, ™ 317 274 258 273
H, m 15,5 13,4 T2 8,85
B/ 20,5 20,5 23,1 30,8

AHaMM3BpYA NaHdHHe Tala.l 00 FOPU3OHTANbHEM panau'{nepaan
cxedsa OObeIEHeHHA pycea), CAeyeT OTMETHTEH, 4TO OPM NOCTOAHHOM
pacxome BOjM OTHOmeHHMe B/H MsMengercd TOJBKO B SBBECEMOCTE OT
BEla yCTORUEBOCTE, ONpeleAdemoro napamerpod 7 . [IpEdem, 3ako-
HOMepHOCTh EsMeneHMA B/H BOo Bcex rOpDESOHTANBHHX DAJAEX C DasHHMM
pPaAcXONAME OPOABAAETCA ONHOTHOHO, HE3&ABHCHMO OT YMCIEHHOI'O 3HaYe-
HEA DACXONA BONH, 9TO BHDaxseT HesasucEmocTh B/H or A .

ABanNSEpyA JaHHHe TalA.l N0 BepTERAIBHHM cToJa0naM (BTOpadA
cxeMa OCbeNEHEHEA pycexa), HeodXOOMMO OTMETHTH, 4T0 B/H ocTaercs
NOCTOAHHMM, €CHE JUIA PA3HHX PACXONOB COXPAHAETCA ONEH H TOT Xe
BEY yoro#iumBocTH. JliA Kaxmoro BMRa ycrofgBocTH B/H mpuHEMaeT
TaKoe 3HaYeHEe, KOTODOE COOTBETCTByeT 3aNaHHOMY ‘Y HesaBMCEMO
OT pacXoloB BOJIH. ' '

~ Tak, orHomenEe B/H = 23,1 ocTaeTcA DOCTOAHHEM maa V¥ = 0,42
¥ NpE M3MeHBHEE DAcXONOB BOmH or I0 mo 2400 »®/c. Jia ¥ = I,0
orHomenEe B/H = 30,8 ocrTaercd NOCTOAHHHM OpDH H3MEHEHEM DACXONOB
B TOM Ee ImMana3oHe.

B moppomerpudveckEx Qopuyssx mHcTETyTa "Comarmnposomxos” /2/
00 pacyery OTATHYECKH YOTOMYEBHX pyces ONPOABNAETCA 3AKOH He3ABH-
ciMocT® B/H or pacXomor BOEH, T.e. IIA DASARYHHX DSCXOMOB BOJH
COXpaHAeTCA OJMH B TOT Xe BHJ ycToMumsocTd (craTMyeckmufi), 4TO B
HameM CAy9&é OTBPeYAET JAHHHM BEPTHKANBHOM ROJNOHKE Tada.l ¢ Dape-
merpom Y = 0,074.

Ho 3aR0OH He3aBMCEMOOTE B/H OT pacxomoB BOMH OpOABIAETCA
NPAEKTEYECKHE LIA BoeXx lﬂp!llﬂl:l-ﬂlll KOJNOHOK Tada.l, B ROTODHX 3&-
JaHHMM BN} yOTORYMBOCTH, onpelexdemuit napamerpoM ‘Y , coxpadsa-
ETOA NOCTOAHHNM JUIA BCEX DACXONOB BONH. Taxkum 00pa3oM, MORHO yT-
pepEnaTh, 9T0 B/H 3aBEGMT TONBKO OT BHIA YCTOMYMBOCTE pycCia.

Bume pacosoTpess neppuif ¥ propoff caydaE oObeIEHeHHA DYycer,
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#3 KOTODHX BEIHO, 4TO B gopwyaax (2),(3),(4) orHomenme B/H ne
38BECHT OT p&acxola BOJIH. :

Ho #3 Tadm.l MOXHO DOAy4MTE B TPETED CXEMy OOLeIMHEHHS py-
Céd, CpynompydA RaHHHE. T&0l.l ¢ TaKMM pacyeToM, YTOOH © BO3pEC-
TaHdeM ‘¥ yBesuuMBAICA OH M DECXOI BOMN. Hanpumep, naa ¥ =
0,42 npumen pacxon 100 m*/c u noxyuwm B/H = 23,I. Lm ¥ = I,0
H pacxous soms I000 M°/c noayumm B/H = 30,8 ® T.%. B aTOM cay-
9G€ C ypeaudeHEeM pacxoja Bomn B/H Oynmer msMeHATHCH, HO TOMBKO
B 38BHCEMOCTE 0T Y , & He OT pscxona BOmIH.

JeficTBETeNbHO, M3 Tada.l mua rpaedu ¢ ¥ = 0,42 My MODME Ou
3a1aTh pacxon He 100 M°/¢, a yoCO# #3 IManasona pacxonos I0+2400
/0 B L1 KaXNOro W3 HEX NONYTETH B/H = 23,1. AHAIOCHYHO MOXHO
0OCTYORTH ¥ JAA NAHEHX B rpade ¢ ¥ = I,0.

Hamm paccmoTpes cuyvall, Korza XaparTep HameHenus ¥ aanaen
OpO3BONBHO. HO B oymecTByOUMX 3aBHCAMOCTAX 3AJ0KeH BIOJAHE onope-
Renednufl 3akoH u3menenws ¥ . B padore /3/ onyGaMKOBEHN NaHHHE
A800paTOPHEX MCCAENOBSHER, ROTOpHE HDHBEIEHH B Tatk.2.

Tadaxegnpna 2

l'unpapanyeckue: Pacxon BOmH, M /0
MIGMOHTH pyoxa: 0,006 : 0,012 : 0,024 : 0,048 : 3100
B, M 0,775 1,073 1,535 - 2,07 375
H, M 0,043 0,054 0,071 0,091 4,35
Y, w/e 0,181 0,206 0,221 0,225 1,9
o 0,00I103 0,000955 0,000875 0,0008 0,0002I
M, v/x - 0,29 0,32 0,35 1,3%
Fx 0,075 0,079 0,071 0,073 0,083
B/H 18,0 19,8 21,9 22,7 86,2
¥ 0,21 0,244 0,29 0,347 4,3

-

* [pusaTo no sxcrpanosAmuu rpadma M=7(¥) , nocrpoen-
HOTO B JIOrSpHGMHYECKMX KOOpIMHETAX N0 NAHHMM J&800pATOD-
HHX BccJaenoBanERf Tadn.z2.

lo naesuM Tadn.2 B padore /2/ Guiw HoMydeRH MODHOMETDHYEC-
KEe 38BECHMOCTH: '
B = 8,6Q0:47; (6)
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H = 0,262 2°%3°, (7)
B KoropuX B/H HSMeHseTcA C M3MEHEHEEM DACXOX8 BOIH.
Mo maHEHM Ta0Xd.2 MOXKHO NOMYSHTL ypasHeHMe LA OO pejleleHEd
yKIOHA BOXHOM NOBEDXHOCTHE CJeNyDmero BAIA:

o = 0,00086 @012, (8)
B odmem Brme #3 (7) ¥ (8) 3aK0H H3MEHERHA ¥ MOXHO 380MCETH TAK:

? 2 0 MDI;EQD'EB : (g]

s (9) cxemyer, 9ro nps d = 0,00021 m napamerp ¥ = 0,42
6yIeT MMeTb MECTO TOJBKO OPM OIHOM DACXONe MONEJNH, paBioM 0,112
w3/c. Bee pycua ¢ pacxomom 100 M®/c Oyaer umMeTh TOABKO ONHO 3Ha-
qenpe - ¥ = 1,99 B OTHOCHMTHCA K HeyCTOMYMBHM DYCaaM.

HeoOXOIMMO OTMETHTH, 9TO ANA KAXAOR H3 CymecTBYDUMX MOPHO-
MeTpHYecKEX (OpMya OyIeT CBOA 38KOH M3MEHEeHE: Y or Q , oTme-
yapmuica or supaxenud (9). Hanpesep, B METONEe HHOTHTYTA "Con3-
runpoBoaxo3” /3/ AiA IMHEMEYECKMX DyCeX S8NOKeH 38KOH H3MEHEHHd

¥ B BMJE
0. 008 0% 07"
d 0,893
lpg 1 =0,02, ¥ = 0,000105Q9+22%/ 0:5%3 .

B ofmeM BAIE 3AKOH HaMeHeHHA ‘¥ OT BOJHOCTH NOTOKA, 3&M0-
XeHHHfL B MOpJOMeTpEuEecKAX GopMyaax, MOERHO OOKA3aTH H& OCHOBE
TeopEM momoduAa. Hs napameTpa [lmnsmea, OpE yCAOBME MNPEMEHEHMA Ha
MOZIeNE RaTYDHOrO Mecks ¥ DaBeHCTBA NONEpPedvHOoro oy ¥ OPONONBHO-
ro ofy macuradoB, MOKHO 38OMCATH:

ﬂ/ﬁ"u = ol oy = “”h?nw - | (II)

L

(10)

Wenonsaya dopmyny C.T.AnTyHERA
: oy = oy, (I2)

pupaxenue (II) mpuselieM K BULY

o

Gufvy = 5 . (13)
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Hs (I3) sumso, wro Y~ ', Tomeko opr M = 0,5, Ho B Mop-

- Jomerpuveckux gopuysax M >0,5. Tax, u3 gopmyx (6) u (7) m =
- = 3/4 = 0,75 u pupaxenue (I3) B YacTHOM CIyYae NpUMET BMI

‘:‘.’.-7%? (14)

& NpusmMas HaTypHOe pycao ¢ pacxomos 3100 w/cm ¥y = 4,3,

@ TakEe MacmTadu moumeqm g = 260 m oLy = 60 /2/, ODoxyumm,

' 9T0 Ha MOJENH pacXOol BODH OymeT paseH 25 x/c M ¥y = 0,268,410
- (IE3KO0 COBNANAET ¢ HNAHHHMM, NPMBEISHHHMA B Taln.2 INA COOTBET-
~ oTBRyomero pacxona sojd 24 a/c.

2 B raGa.3 opuBelleHH De3yALTATH DECYETA IEADABIHYEcKEX aJe-
" MeHTOB B OTHOmeHEs B/H no pexomennyesum dopmyxam (2),(3),(4)

L/ Iad cayyad, korma ¥ H (1 U3MEHADTCH 00 38KOHY, COrA&CHO dopuy-
~Ze (9), Koropad COOTBETCTBYET TOMbBKO dopmynam (6) = (7).

*'-4 Taoxena 3

s e e e e g

)
- lunpapneseckse : JaHHEE pauqera 120 (2),(3),(4)
S L el ke 26

B Q2 P/ 10 100 1000 2000 2400 9100
S 1,06 1,00 3,34 4,02 4,17 4,3
B 24,4 88,5 253,9 382 21,6 482

B\ R 0,77 T;6% 8.5 | 42 4,43 4,83
| BA 34,6 59 72,7 90 95 99

. Hasecs na rpapuxs B = £(Q) u i = #(Q) p norapagmmuec-
. KEX KOODMNBATEX MaHHHe TalN.3, DONYYHEM 3&BMCHMOCTH

B = 10,3Q9:47,; (I5)

| H =0,3000:35 (16)
_~ mo];uu NPAKTHYECKH MEN0 OTARYANTCA OT Bupaueuﬂ (6) m (7), HO
B xm!npuu TO, 9T0 B HEX B CKDHTOM BEJle 3aJ0EeH TOT Ee 3aKOH

(6) B (7), m nonyyedd OHH, KaKk 9a8cTHHE caydait, ¥3 GOpMyx

| (2} (3),(4) npe usmenesuu ‘¥ no sapmcmmoctu: (9).

‘ Tarem oOpasom, cyuecTsyouEe B JETEparype LBe Cpyonnu QGopuya
. OTAENEDTCH TEM, YTO Neppad H3 HEX OCBeNMHAET Dycna pasmrdHof
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Pexomennyemse dopmyan (2),(3),(4) ApmAvTcA OOCWMME 3&BHCH-
MOCTAME JUIA pAcYeTa KEHANOBR B MEJKONeCcY&HHX [DYHTEX, TaK Kak B
HEX OTpeXeHH BCEBO3MOXHHE COYET&HMA YCJAOBHE ycTONYMBOCTH R pac-
XOZIOB BOJH. '

[lpeBeneHHyll Bume aHANu3 NOKA3WBaeT, 4YTO OoTHoweHHe B/H He
38BHCMT OT pacxola BOIH, & OOpeNeNAeTCA TOJBKO YCTOUYHBOCTED
pycaa. B na00paTOpHHX YyCJAOBMAX OPE ONHOM M TOM Xe pacxole BOIH
MHOTOKpD&THO ofOpMEUpDOBEHH pycna, B KOTopux B/H MaMexdeTcd B uM-
POKRX OpejenaxX OpHM H3MeHeHHMHM HACDY3KHM 00TOKA HaHOCaMH, 4YTO pap-
HOCHNBHO R3MeHeHMD YCTOMYMBOCTH pycia OpM cOXpaHeHHMM BOIHOCTH
NOTOKA.

Ha pucymxe npusomurcs rpagux 8/H= f(¥f) no nasasm Herypamx
B nadopaTopHHX MccaenopgHeii. Ha aToT xe rpajik HaHeceHH De3yJb—
TaTH pacuera 0o gopuyaam (2),(3),(4) » Bunme yunum 17, a Takze
B BAje JuHMM I8, KoTOpas nonydeHa LmAa xosddeuueHTs OpOONOpLMO-
HANBHOCTHE yK&3&HHHX dopMyx B BHIE

K = 115 Z}J-ﬂi??ﬁ(-.;%-—f)] |

U3 pHCYHKa BMUHO, 4YTO OapameTp $opmu pycna, OTBevYamumit yc-
rollgnBoll KMHeMATHYEecKOR CTDYKTYype OOTOKA OO JSOODET OPHHM JasHHHM
B peROMEHIYeMoMy MeTony, cocrasmder 23-27 npm Y = 0,42.
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M.M.Ky4urapop, 3.A.XaMmnos
( CAHMHFY mm.B.J.Kypuua)

PESYIBTATH MCCGIENOBAHME BEPEIOGALMTHAX
KAMEHHO=-XBOPOCTAHHX [AMDP B CPEIHEM TEYEHHM
P« AMY IIAFEM

B DocnenHee BpeMmd ODH BHNOJHEHHM Oepero3amdTHHX padoT HA

p. AMynaphe WHPOKOE OpMMEHEHHEe ONATE NOJYYHNM MNDHMEHABUMEeCH
paHee KaMeHHO-HadpOCHHEe KpelIeHWA, KaMeHHO-jaumAHAA KIAOKa, Ka-
MEHHad Hadpocka, radEOHHHe KpemueHus ® T.0. /1,2 ® 3/.

KaMenHO-XBODOOTAHHE NaMOH, BO2BONMMHE BDYYHYD H3 KIANKE,
comepxameit no 90% kamma ® no I10% xmopoora, EEPOKO NPEMEHADTCH
pOpE 3smETe HacocHOM craAmEM Taypuak M Jud yEKpeleHHA Oeperos B
pafiose ropozop Kepkm, Yapmkoy ® Ap.

QmHeKo NocTpOeHHHE NaMOH B pesynbTaTe NPOCENRHE OCHOBAHEA M
Tena CRABHO mefopsupyoTcA, 9TO TpedyeT NOCTOAHHOI'O HX HapauMBa-
HES ¢ eXerOIHHM BHOOJHeHMeM ofnemMop pador 1o 30% oT DepROHAYANL-
HOr'O X O0OBeMA.

BOJBIMHCTBO LaM0 pachnoioxens nom yriom 70-80° k mraopasie-
HEO TedeHMA peKM, Ha Doxoje HMebT NmHY 20-30 M OpH DACCTOSHEE
Mexny namOsMm B cucTeme 3amETH oT 90 mo I00 M.

CTpouTenscTEO Aaml OpOM3BOIMTCA ONHOBPEMEHHO Ha BCEM NpOTHA-
EeHEE pasmupaemoro yvacrxa. Oosem onHol nonepedHolt namdu ¢ yde-
TOM 3a0aca Ha OEMIaeMyD AefOpMallEn B pe3ayabTaTe NOAMNEBEA COCTaB-
aAeT oxoao 8000 M°. CTpOMTeNBHER CTOEMOCTD 38IMTH 1 KM pa3MuBae-
Moro Oepera koaedaercda or 0,6 mo 0,9 muH.pyd.

Ina Gomee NOXHOR KavecTREHHOM M HouMYecTBeHHON XapaxTepHc-
TEKE padoTH ODonepedHsx (mmop) ¥ OpPOJNOJNBHEX KaMeHHO-XBODOCTAHHX
INEM0 pacCMOTDEM pe3yJbTATH HAIMX HETYDHHX HCcAeJOBaHEY ycuoBHEl
padoTH NaMd B MX BIMAHEEe HE8 CROPOOTHYD CTPYKTYDYy OOTOKA, & TAK-
Ze xapartTep OpDMEDOBAHEA BODOHKE DA3MHBA.

O0BeKTOM HaUMX HETYDHHX HccaenopaHuil, npopoiERmeXcH B I1976-
1978 rr., ABANQA YY98CTOK Opaporo Oepera p.AMyHADBER BHUE HapmEoy-
CKOI'0 EeJe3HONODORROro MocTa JLMHOR 2,8 KM, Ha KOTOpDOM nOCTDOe-
HH KAMeHHO-XBODOOTAHHe OonepeddHe NaMOd (WOOpH) ¥ ONHE OPONONb-
Haf namcs. JUmHE nonmepedHHX Nad cocremader oT 15 jmo I00 m, &
paccTofAHEe Mexny HEmE - or 80 mo 300 M; JmHa OpPOXOABHON namiH
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800 M.

Boabuyn pasHMLY B pasMepax NONepevHHX HaMO MOXHO OCBACHHTE
9KOHOMMYECKUME COOCDaxeHHAME: BeNaDWAd CTDPOKTENHCTBOM E OOLNEp-
E8HHEM CymecTByDUEX naMd CJayx0a SKCIUIy&aTalMH OCymEecTBAfeT Gepe-
rosamMTHNe paloTH N0 Mepe M3MEHEHHMA DYyCAOBOR CHTY&LME HE NOBOIL-
HO y3EKOM y49aCcTKe CBANSE NOTOKa K pasmuBa Oepera. [Ipm BHesamHOM
BO3HHKHOBEHHH CBAJNBHHX Te4YeHER Oeper MemLy OoNepevYHHMH NaMOaMH
980TO pasmuBaeTCA, YTO BHHYKISET B SBADHBHOM NODANKE CTDOHTH
FONONHETeNbHHE NONEpeyHHe NaMOH MexNy OCHOBHHME ¥JH NpDOESBOIMTEH
Kpennenue Oepera mexny HMme, O4YeBMNHO, NONOJRNTENBHHE NAMOH HMe-
DT MEHBHYD IMHYy H pacnojaranred Ha Oojee C/AM3KOM DECCTOAHHE
Apyr or mpyra.

B npounecce HaTyPHEX HOC/HENOBAHME Ha M3yYaemMoM y9acTKe HaMi
BHOOJHEHH cJaelypuMe DaldOTH :

= OpOoH3BelleHa NOONABOYHEA OBEMKAa pacnpeneJieHAA TeYeHHA OO
WHpHHe DeKH ¢ OpoMepamu rayOHH OOTOK& N0 HANDABNEHHAM SARPeLIEH-
HHX CTBODOB;

= JAETANBHO MCCaenopaHa namOa B 9, ApnADUAACA Hapdogee MOm-
HOH U3 BceX ODomepeyHHX MeMO 3amMTH (prc.l);

= H3y4YeHA KuneMmaTERYecKad CTPYKTypa NOTOKa B pallOHe ycTaHop—
KH Woop OoyTem M3MepeHMs BeJMYMHH CKOpOCTel M onpelesieHEA HX Han-
PABJIGHHA B NOTOKe, o0Texamues POJOBH mOop (pHc.2);

= JETANBHO H3MEpeHa IIyOHHa M ONpENeseHH OYepTAHHA KOHTYpa
BODOHKE DasSMHBE B [UIAHE.

HamepeHHs NPOM3PONKIN C MOTODHOM JOIKM Mum karepa BMK; s
COpElEJeHEd HalpapJeHEA TedyeHull MCOOMB30OBANH M3MEDHTEnb TedeHHil
Tena I'P-42, a mna msmepeHHa cxopocrelf - peprymiy P-99 ¢ MArHHT-
HO yOopapiiAeMdM KOATBKTOM, ONycCKaBUyoCA Ha Tpoce. s cnpe.nena—
HEA IAYyOHH BOMH HCOOMB3OBAIM 3X0oJ0T "f3n".

B uendax Ooxyd9eHHs XapDaKTEPHCTHEKH DYC/0BO# OCCTAHOBKE B O&-
BONOR Owila NpOM3BelieHa MeH3yJbHad CheMKa M3yYaBmerocd y49acTKE
PEKE BO BpemA Npoxoxierus pacxona ( = 2500 m®/c. Cornacuo pe-
3yJAbTATEM 3TOR CBEMKE B HEY&Je yvJacTKa 10 Namou 14 peka mpore-
KeeT eIMHHM pycaoM. 3aTeM B CTBOpe LamOu 12 npomcxomuT ee pas-
HeJeHHe Ha JeBOOepexHYD B OpapodepexHyw ODOTORM, npdem mo 40%
NoTOKAa Oporexaer 0o npasodepexHoft NpoToKe, INe pacnonoxena cio-
TéMa JeperOSANNTHHX nams,

E creope oronoska namcd 9 DOTOR pe3Ko cysaeTcd, JOCTHIAad
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Pac,I. TlnsHoBOE pacCOOAOKEeHME OOBEPXHOCTHHX ( _.“.wi ), OpUIOHHNX :u.im.“._
CKOpoCTell DOTOKa B 30He IefloTBMA Iawmdu 9,
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Fuc.2. Wsmenense npoduwreit CEOPOCTH 00 DEDHHEe MmO-—
TOK&a B 30He HeficTEEA namdu 9,
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mapnHy 40-60 M; 3aTeM B CTBOD&X HuKe NaMOH 9 NOTOK pacBMpAeTcd,
pacTexasch 00f yraowm I2-I8°. Cymenme noToka B cTBOpE OrOJOBKA
IemOH © BHIHBEET 3HEURTE/BHHE H3MeHeRMA Hanpapienull npasoGepex-
HHX CTDyR ¢ OTKAOHeHMEM KX B CTODORYy JeBoro Oepera.

B creopax e 3a NaMOOM NOTOK DACUMPAETCA B CTOPOHY ODEBOLO
Cepera, ¢ o0pasopaHMeM BIOAL NOCHNENHEr0 MINABHO cyxapmeficA BOJO-
BOPOTHOM 30HH C OOpDATHHMM CHOpPOCTAMM TeYeHHdA.

llon meficTeEeM nonepevHol naMmdw 9a HanpspIeHHe TeYeHHA B
oopxonAmeM K nasde 9 NOTOKe H3MeHAeTCA 0O UMpHHE DycHa, OTKJIOAA-
fch B CTOpORY ero cpemeff sacrte (oM.prc.I).

Coycrafck ¢ NOGOYHA Bucoro /S = 1,6 M, NOTOK NoiydaeT He-
ODpapieHde B CTOPOHY NaMOd 9, OTRJAOHAACH OT 3amMmAeMOrc OP&BOrO
Oepera. B peayabTaTe CTEcHEHHA NOTORA HaMOofft 9 nepen Heit oGpaso-
pailach 30HA& OONOODE C PACHEpeHHeM OOTOKE B OTKAOHEHEEM H&HOCOB
MemIy namdos@ 9 ® 9a. BiamsAEmMe 3TOr0 NOLOODE HE CTPYKTYDYy OOTOKA
HeYHHBeT OPOARJATHECA yXe Ha paccrosAHmE 40-50 M sume cTBOpa roxo-
BH mamOs. Tak, B cTBope 1 OHD BHDSXSETCH B yMEeHBEEHMH CKOpooTel
TeYeHEA HA CROPOCTHHX BepTHkandx I ® 2 (cM.pHc.2) ¥ OTEJIOHEHEN
Henpanied#dA OOBEPXHOCTHMX TOKOB B CTODOHY Jemoro depera (coM.pc.
1m2).

HamGonbumme 3H&YeHHs cpejiime ckopocrTd Teuemma (p = 1,5 w/c
M OOrOHHNE PACXOMM Q = 4 M°/c B nOAXONHOM cTBODE I EMEDT MecTa
H& cepelMHe WHDHHH.,

B creopax 2 B 3 mpomcXoeT ofmee ypenMYeHHe N0BEPXHOCTHEX
B JOHHHX CKOpOCTEeH, & Tarkxe TpadHcnoprepyouel cnocoGHOCTH OOTOKA.
Ope aToM Maxcimanbiue 3Havensa cropooTell (Jwf B (Jpw HaGuOREOTCA
He y CcaMoro OrOJOBKA JIaMOu 9, 8 B yIaleHEH oT Hero Ra I0-IS5 M.

Busupaemoe poageficTeneM NaMOH ECKDHBAEHEe 00TeKabmero mno-
TOKA OPEBOIMT K OOD&30BAHHD B HeM NomepedHod iMpxyaaumn. [Ipe
STOM JOHHHE CTDYM De3KO OTKJIOHADTCA K JeBOMy Oepery, & Oopepx-
HOCTHHE CTDYE OLYyCKEODTCA KO JHY, OpDOE3BOMA De3MHB YacTHL IDYHRTA
JHa B TPaHCOOpPTRpOBAHEE HX 38 MpeleNHd BOPOHKM (AMH) pa3sMmuBa.

B 3ose melicTBHA mamd H& CKODCCTHHX BEDTHKANAX HaAOMONEeTCA
odmee OTHJOHEHME NOBEDXHOCTHHX R JOHHHX CTDYR CHEYANA B CTODOHY.
Jeporo Oepera, & B CTBOpaX HMEE O'QJOBROB HaM0 - 9ACTEYHO K
opapoMy Cepery, Nepel KOTOpHM 0O0OpasyoDTCA BONOBOPOTHHE 30HH C 00-
paTHEMM TeYEeHEAMH HeNOCpPenCcTBEeHHO Bjlonbs Oepers. CxaThHe MOTOKE
nonepeqyHEME Jamdamy TUDABONMT K YEeJMUeHED PACXONOB BOIH ¥ HX
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OroJ0BEOB 0O 2,5 pasa 00 cCpaBHEHMD C pacxojaMM ONIXONHOr'O ydacT-
ke, [pu 9TOM, B YECTHOCTH, B CTBODE OroJOBKA AaMlu 9 XO 70% pac-
yona BONH COCpenoTOYENOCH Ha mmpuHe Bcero 60 .

MakcEMAIBHAR TAYOHEA DASMMBE COCTEBAAET /mex = 9 M E pacdo-
jareerTcd npEMepHo Mexny crpopamy 3 M 4 (cM.puc.I). JUusia BOPOB-
xa (AMy) pasMEBa BBEDX ¥ BHES 00 TeYeHHMD DeK# NOCTHraeT 150-180
M, 8 MaKCEMANbRaA mEpuAa 60-70 M.

locTeTouHAR OPOYHOOTH B 3HAYMTENbHHE padMepu (mmiEa 65 M,
mpesa 60 M) nonepevHofl NamOu 9 NO3pOAADT el OTKJAOHATE OCHOBHHE
pacxoid peYHOr'0 ODOTOKa OT Opasoro gepera, npenoTBpamad HATEHCHB-~
AHe pasMuBd Oepera HEXe N0 TEYEHND HA 3HEYMTENBHOM pACCTOAHEH *
or JaMGi. He OCHOBEHEHM MATEDHAJNOB BCC/ENOBaHHA COCTABJAGHA Tad-
IENA, XAPAKTEPE3yDman M3MeHeHMe IEIPABIMYECKHX 3JeMeHTOP H 00—
POHHHX DBCXONIOB NOTOKA B 30He MelcTBHA nomepedHof namdd 9.

Mo nasnum 3Todl TAOJMIN NOCTPOEHH PPAQEKE H3MEHEHMA IIyOHHH,
GKOPOCTH ¥ NOFOHHOrO pacxoia 30HH fAeficTBEA NamOM 9 00 HanpaBie-
HED TeyeHEA pexd (pmMc.3).

CornacHo 9TEM rpad#kam, CpelHAd M Hambonbwad CAYORAH BOMH
B CTBOpe HaROOABmEro cTecHeHuA (cTBOp 3) yBEJHYHBADTCA B 2-3 pa-
3a OpE BO3pacTAaEME cRopocTell moToxa oT 1,36 MO 2,22 pasa, ¥Ypemm-
qedde X6 MAKCEMANHHHX B CPEIHMX NOrOHHHX DACXONOB BOLH B ITOM
Ze cTBOpe 30HN HefloTEMA famdu 9 cocTaBmuM 0T 2,4 MO 3,78 pasa.

MagcEMamsHas CAYOMEA BONE B BODOHKEe DA3MHBA MORNY OT30paME
3-4 Guza comocrasiesna ¢ gopuyxoft O.A.Kemmopa /4/

hm-F;"r
HM;-M#K 141 35 ¥ ?

poay4enHoll Ha OCHOBAHME H3y4YeHHA KRHEMATHYECKOR CTDPYKTYPH OOTO-
X8 B DONXONHOM DycJe ¥ B BOPORKe pasmupa. Pe3yAbTaTH CONOCTABAE-
HEA JAXE YIOBJNSTBOPETEAbHHE Pe3yJBTaTH.

ClezopaTeibHO, B 30He NeHCTBEA NONEPEeYHHX HNaMO HadmouaeT oA
cocpemoTOYeHEEe H oduee ypeJMueHHe 3HageHRil MAIpaEBARYEecKHX aje-
MeATOB NOTOKA OpH HEeKOTODOM YMEHBUEHHH WMDHHH pYychaa. Orcona BO3-
PENEHEE CHCTEMH NonepedHsEX Oepero3amdTHEX faml NPEBOMAT K dob-
mEM TAyOHHAHM fedopMalldaM pycia B COCPEeNOTOHEHHD OCHOBHOr'O OOTO-
Ea B 30He IeflcTBMA coOpyEeHul.

TaxiM 00pa30OM, pacHOJOXeHHe NaMOH B OMaHe ¢ PacCTOARAAMEA
wexny HuME nopanka 2-3 L w cossaeT BO3MOXHOCTH pa3MHBa depera B
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MEXLYNaMOOBHX ODOCTDAHCTPAX ODH KDYTHX CBANAX OOTOKS K Gepery,
UTO BH3HBAET HEOOXOIMMOCTE ODOBOIMTE JONOJMRHTeNhHHE DadoTH OO
38MHTE PaSMHBAEMOrO Oepera OyTeM CTDOMTENBOTBA NPONOABHHX Oepe-
POBHX ONOACKOB. 9T0 TpelyeT colepxsHEA OOCTOAHHOIrO 3K Gy 8T amH-
OHHOr0 mwTraTa, COOCOCHOMO NDOMSBONETH TAKEE DaGOTH.

IeTeparypa

I. Anryuma C,T. 3amura Geperop OT pasmuBa. Tamxenr, 1939.

2. Anryess C.T.,Eyayhop M.A. SemsTHHe coOpyXeHES Ha perax.
M. :Cearxoarms, 1953,

J« Antyuud C.T. Perymupopsrue pyces. M.:Cempxosrus, I1962.

4. Adpypaynoe P.P.,lpmyxamenor X.A.,Kaomos 0.A. [poruos
PAyOREE De3MuBa y GeperossX KpelemHil, nonepevHEX IMyXEX moop
B nemc. Tpynu CAHVMPH, sun.Iz20, 1970,

W.C.HOXepHMROBA, KaHl.TeXH.HayK
(CAHWMPY mmM.B.[l.£ypuna)

XAPAKTEPHHE OCOBEHHOCTH HAHOCOB, MOMATACUMX
B [IPOTOYHYD YACTH I'MAPOTYPHM I'SC HA PEKAX
BAHY, BAPTAHT', TVHT W [OAHIE .

B T'opeoCanaxuaHckof apToHOMAOR odaacTi TaunxCCP Ra perax

Band, bapresr, I'ysr ® [lAHox Ha IEIPOYSASX OpEAYCMOTDEHH
MEDONDHATHA N0 OOPHGE € NOHHHEMM M KDYOHYME B3BeNeHHHMHM HEHOCS-
ME, HO HECMOTDA H& 3TO0 Ha Bcex I'3C HadimmaeTcA IJIHATHTENBHEN al-
pasuBhull #3Hoc. TaK, He NepHBALMOHEMX KaHanax Band- ¥ Bymxanr-
I'SC nocrpoens kpEpoJMHERHNHE OECKOIOBKM o CEODABINYECREM ODPOME-
BOM 111 OOpPbOH ¢ KDYNHHEME B3REMEHHHME HAHOCEMH C OCBETJEHEEM
noroka no 20-22%; na Xopor-I'SC - OeckoJOBKA MeNeBOro THOA IR
copoca NOHHHX HAHOCOB; Ha Hamarryr-I'dC - nByXcexmMoHHEN rOpE-
SOHT&IBHHA OTCTOMHEK C OEPHOMMYECKHM IBADABRIAYECKEM [DOMIBOM
C OCBETJAEHMEM NOTOKS 10 22%.

s onpenenedns sfierTHsHOCTR PadoTH OTOTORHNX COOpYXeHEd
corpynsdxamin CAHHMPM B 1980 r. Owm npopefeHs HaTypHHE HCCAEHO=-
BEHMA, 0OpK KOTODHX OOJBWNOE BHAMEHHE YIEJAN0CH H3Y4YeHHD TBEpAOro
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CTOKE,

¢pariMoRAEl COCTEP BIPENEAHHX HEROCOB SHAIMIEDOBAICH 00 I'Mi-
pepuEdeckEM exeropamgam (1970-I1977 rr.) oo reEponocTaM, pACIONO-
XeHHHM ONH3KO K CTBOPY ECCIenyemwX coopyxerui: r/o "ycrhe Bamy",
liynxanr, Xopor, Wmxamawm,

38 paccMaTprBaemult nepuon Ha p.Bqu Owie 20¢MKCHPOBAHE MAK-
CHMANBHAA MyTHOOTR NOTOKA — 6,6 Kp/M° {cpenaammaaﬁ pacyeTHas
MyTaoCTH 1,44 kr/M°); no p.Bapranr - 8,9 kr/u’ ( S, = 0,82kr/u’);
0o p.Tysr - 2,2 kr/u’; o p.lasax - 3,6 ko/M® (L, = 1,48 xr/ad).
MyTHOCTP BOIH BCEX DAcCCMATDHBSEMHX peK upe3pudafiHO HenoCTOAHHS,
pPesko romeCneTcA HgEe B TeyeHHe MecaAna. Maxcumanbhuil IMaMeTp dac—
THL| B3PElleHHHX HEBHOCOB HNOCTHIEeT 2 mM. CpensuM¥ nuameTp B3BECH KO-
ZedaeTcs B CoNbUOM IManasoHe. Ha p.Bawy dp = 0,00540,37 wed;
Baprenr - djp= 0,01540,1I8 wmm; Iyar - dip = 0,0240,20 M, Oaupx -

dq, = 0,0I40,02 nu,

OpouedTHoe colepkadde KDPYyOHHX YSCTHI, Heé TOABKO B pE3HHE ID-
IH, HO Faxe 3& HeOOMBWOH OepHoX BpPEMEHH (B TeYeHHE MECAla) MeHA-
ercd B OONbUEMX npenenax. Tax, Ha p.Bapranr npoda, BasATad 15 monsA,
comepxET 2,7% 4YacTHu Kpynsee 0,2 mM, & npoda, p3ATas 21 woudA,yxe
comepxET Ex 26,8%. TakEe CXE4YKM B BeJMYEHAX X&DAKTEDHEH ILIA BOEX
pPacCMETDEBEEMHX DEeK.

OponeHTHOE cojepxaHMe 4acTHL EpynHee 0,2 MM Ha p.Bang moned-
Jered or U,2 o 72, pacxol HAHOCOR JaHHOM {pEKUME COCTARIAET OT
0,6 mo 490 xr/c; no p.Baprasnr - or 0,3 mo 32 ® or 4 mo 230 rr/c;
go p.Iyar - or 0,I mo 32 u or 0,7 mo 75 &r/c; mo p.laamx - or I
J0 4 E or 2 no 50 kr/c,coorsercTEe HHO. Takolf Cernuil asams fpax-
IMOHHOr'0 COCTABE B3BEUWEeHHHX HaHOCOR JlAeT OCHOBEHME NDENNOoNAaraT:,
9T0 OOCTPOSHHHE OTCTOMHMKE ¥ NEeCKONOBKH NOMXHH 38IMTHTE I'EIPOTYD-
Oy I'OC oT nonanaHMA KDYOHWX ¢paknuil B3RemeHHHX HESHOCOB, KBK 3TO
OpejycMaTpRBANOCE B NpoexTax. Ho 4T0 e TOorna ABAAETCA NPUYHHOM
80pasHBHOrO H3HOCAE CEAPOTYDORH?

[lpa oopeneneniy sPPexTHBHOCTH PadoTH OTCTOMHHX COODyXERHN M
HX OOCHENOBAHME OKA3&I0Ck, YTO0 KPHBOINMHelHHEe NeCKONOBEKM Ha BaHg-
B llyaxaar-I'3C NOCTPOEHH He NO NPOEKTy, CKODOCTH NOTOKE 3&BHIEHH
B 2 pa3a.

Ha Xopor-I'dC He npeaycMOTpEHH MEDONDMATRA N0 GOpbOe GO B3BE=
HeHHEM® HEHOcamB. Ha Hamanryr-['3C neyxxkamepHuil OTCTOHHMK SKCIIY&—
TEpyercA Oe3 cOOMOMEHMA HHCTDyKIMM 00 SKCIIYyaTaUMH, O003TOMYy HaHO-
CH NON&NELT B NPCTOYHHM TPAKT M HaOJonaeTcA MHTEHCHBHHE adpasme-
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At EsHOC IMApoTypOmA. [IpaxTRyecxE OMEA pas B rojll padodee RoJae-
oo Hamanryr-I'9C mojpepraercd KaNpeMoHTY, XorTda 0o [AEgRy OOTOK
HeceT OYeHb MEJNKES B3PeNeHHHE HEHOCH CO CPeNHEM NHAMETDOM B3Be-
cE 0,0I+0,02 s,

. . MomgooTs llymsaar-I'aC sa 50% meanbme ycrasomnesHofi. (cHOBHEE
OOTEDK MOMHOCTE OPOMCXONAT 38 CYET 3HAYMTEJBHOrO E3HOCA HEDYRHHX
KDOMOK zonacrefft padouero Koxeca, ypemudedns sasopa B 6420 pas
(seamuEEa 3a3opa Cocramuder or 5 xo 30 ).

Ha Bang-I'3C Ha BXONHHY KDOMKAX JonacTelf y HEXHero ocola D&-
dogero Xomeca EMEOTOS DE3DYyNeHNS MaTepEAns JONacTH rayomaod 15
md E umpusEoffi IO MM, EMeOTCHE CKBO3HME DA3SDYMEHHA NEaMeTDOM IO 10
smu, Ha Xopor-I'3C madapmsercs TO %e, 49TO X Ha mpymmx I3C.

daxTEIECKOe COOTOAHME TEADOTyPOME BoeX paccmoTpenssx I'3C
OnpoBepraeT pacOpoCTpAHeAHOe MHemMe 00 ODACHOCTE TOJBRO KPyOHHX
¢paxmuit, Jlas asaxvsa O B3ATH OpPOCH BIBENEHHEX HAROCOB Hepen
OTOTONHEEOM, 0ECKONOBKOR H Ha BHMYOJe H3 HEX, & JOBHHE OTJOKEHEA
GpamEch HENOCDENCTBEHHO y padovero xoxeca. @parIMOAHHE aHaNm3
HEHOCOB OpEBONETOA B Tadxa.l.

B nepHBAIEOBHER REHAX Banu-x llynxaaT-I'3C HEHOCH OOYTH TPaH-
SETOM OpPOXONAT 4Yepes NeCcKOJOBEH, '9T0 HACAANEC BHJAO M3 OpHBEJeH-
g0 Tadsmmnu. HeEOCH NOCTYN&NT B OCHOBHOM MEJKHE dp- 0,03+0,06
mi. Comepxamme necka menee 0,I0 mM cocTaBiAeT NOYTH Eﬂi. B coo-
rTaP B3PemEeHHNX HAHOCOB, OOCTyoapmEX Ha Hesmasryr-I'3C, opeodnama-
D? YACTHIOM KpyoHee 0,10 v, He BxOfe B OTCTOMHHMR EX COACPXETCA
75%, B TOM WEome vaorMn kpynsee 0,25 mm - 62%; Ha BuXOfe H3 OT-
orofiamxop - sume I0%, a xpynsee 0,I0 s scero 3I%. Ho » mosHEX
OTHORGHMAX y pacoYero Koxeca O0ATE OpecCaaiapT YACTHIEW Kpynaee
0,10 s, comepxaEMe MX JocTEraer 76%.

CuemOBATEIRAD, SECOIySTEINA NBYyIKAMEDHOrO OTCTOREMEA Ocyme-
cTBAMeTOCA HEOpPABMILHO, OPOMMBES er'0 OPONSBOJETCA HEPeryJApHO,
0oSTOMy OpE SamieHHOM Kamepe HAHOCH TPAH3ETOM NOCTYyOADT B JepE-
pamo. Ho Ha Bapy-L'3C ® liynxaest-[3C DocTyOoaonT OYeHb MEJKHe HE-
gooy = 0,04 MM, 8 8ODASHBHENY E3HOC TYDOME OPOMCXOMMT TaK Xe
EHTeHcHBEO, Kak ¥ 8a Xopor-I'3C ® Hamanryr-I'9C, rae cpensuil mda-
METD DOCTyDADmEX B3BOWEHHNX HAHOCOR HEMHOI'O dompme - 0,25 wd, B
YeM me OpRYEEAT

Jlid nomEOfl XapAKTepECTHKE COCTAB& HAAOCOB HEOOXOMHMMO OHIO
OonpeleMETh, H3 KAKHEX Xeé MEHEDAIOR OHH COCTOAT, NO3TOMy OHA BH-
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OoareH smmHEepanonerporpajEveckufl aHanEs Ramocop. [IpEMeHAICA EM-
MEPCHOHHHE METON OnpeleNeHHA cOUepXaHEs MuHepanos /I/.
BuABNNH, 9TO BCe MEHEDANH EMEDT DasHYD OTedeHb THEEDAOCTH.
OnacHEME ABIADTCA MEHEDANH, HMEDMEE TEEPROCTE N0 mrkane Mooca
= 5; K TaKEM OTHOCATCH ANA&THTH, NOJEBHE WNsTH, OMPET, KBApI,
OMPKOH ®H T.IH.
i3 Bcex mmHepanoB, EMEDUEX "OmacHyD TBEpuocTE", KBEpU H Omo-
NeBHE mOaTH (TBEpUOCTh 746) 00 CpaBHEHED ¢ IDYIHMME a0pasMBHHME
MEHEpANaME OCNENADT HAHMEHBIMM yIENbHHM BecOM H [N09TOMY TDylIHee
OCaKNanTCA B BOME, Jerde TPAHCOODPTHDYOTCA NOTOKOM M, HEXOUsAch
BO B3BEWLIEHHOM COCTOAHMM, MEeHee OKaTHBaDTCA. Hanpumep, RBADI EMe-
T TBepaocThk 7, & yleabHuil Bec 2,5; ODonesoff moaT 6 m 2,9; HBp-
Kol 7,5 ¥ 4,7; oupar 6  5,coormercrsenno /2/. losToMy np MuHe-
PaNoneTpOrpaEieckoM aHamM3e ONONCYNTHBANOCH TOMBKO COJEDEaHEEe
HBEpLAE; OPH 3TOM OWJM OOAyYeHH cAelyDaEe LaHHMEe: Ha Bang-T'3C co--
JepxaTcAd B HaHocax ksapua 23%; UWymxarT-I'3C - 20%; Xopor-I'aC -
664%; Hamanryr-I'dC - 42%. Kpome xBapua, B npodax EMeeTcA OOJBLOE
KOJMYeCTBO DOJEBOr'0 MOA&TA B LMpPKOHA.
Tadamuga 2

" —— S

MecTO B3ATEA NpOOH H: Copnepxanue xpapus, %

XApaKTop HHOCOR  11,040,50:0,50+ : 0,30¢ : 0,20+ :_, 1o
: :0,30 : 0,20 s 0,10 :~"v

Bany-I'3C, papemen- '

HHEe HaHOCH 45 46,2 a2 38 22,4
HaxeaT-I'0C, B3BE=-

e HAHOCH 52 48 45,3 53 19,8

Hamanryr-I'3C, B3pe-

MEeHHHEe HAHOCH 44.5 54,5 48 37 44

Hamanryr-I'3C, norHue
OTJHOREHHEA § padoYero
KOnecsa 63,5 o4 59 55 7

Xopor-I'SC, ngHHme oT-
J0KeHus y padouero Ko- :
neca 80 76,2 76 68,6 41

Buna oupexenens Joad $AKTHYECKOrO BIMAHMA Kexnof $pexumu §o
adpesupuuil MIHOC TYDPOMH, T.e. NpOLEHTHOE CONEpEAHKE KBEpUA BO
$pakumax (Tedn.2).

Jlassne Ta0a.2 NOATBEPENADT, YTO Bee PPEKUMM HAHOCOB COHEp-
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EaT OoaBllOe KOAMYECTBO KBEpUA, KOTODHN M BH3HBaeT a0paSMBHHY H3-
HOC CEAPOTYDORH. BO B3BeWEHHHX HaHocax mpeodnananT (pasuMl MeHb-
me 0,10 s (Tacn.l), OHE Ha BceX HCCJeNyeMHX DEKSX COCTARIADT

or 50 zmo B0%, a B Hexoropux npodax no 90%. CieHoBaTeNbHO, Mel-
KEe HEHOCH TOEE OK&3WBaDnT OOMBENOE BJANAHME HA8 80pa3MBHHE H3HOC
PUIPOTYPOEH, TAK K&GK B OCHOBHOM COCTOAT M3 TBEDIHX MEHEDANOB
(#papn, LMPROH, OOMEBHE WAATH).

' Taxum 00pA30OM, 0OCTPOEHHHE NECKOJNOBKM, OTCTORHHKE Ha KARNOR
I'3C He cnocolHH cnpaBuThcA ¢ 3ajadell 3ajepxaHiA B HEX HBHOCOB,
collepSauEX MEHepDaiH "onacHOM™ TBEPLOCTH C JMAMETDOM MeHbWe 0,1
wi, Ha pexax, TPAHGNOPTHPYDUMX TaKHE HEAOCH, HEOOXOIMMO, OOMEMO
POPU3OATANBHEX OPAMONEHERHHX OTCTORHMKOB, ODENLYOMATDHBATE MEpO-
NpEATHEA 00 JOKanbHOR OopbOe ¢ 80pPA3MBHHM M3HOCOM rEXPOTYPOMA 3a&
guer cnemManbHHX nokpuTEE /3/.

IuTeparypa

1. Jorsmnenko H.B. QCHOBH METONEKE HCCJASNOBAHHA OCEROYHEX
nopox. Xapbkos, I1962.

2. Mysajapor B.I'. OopenemdiTenh MEHEPaNOR B I'ODHHX OOpOX.
M., I953.

3, 3amaTa OT KODPOSEE ¥ KaPHTAIMOHHOR SPO3MM KORCTPyKimR M
odopynoparma ['OC., Tpyis KOODIMHAELMOHHHX COBEWaHER 00 CUIPOTEXHE-
ge, Buno,I00, I., dmeprmda, IS75.

C.M.Kedepae, KaHi.TEXH.HayK
( CAHMMPWM »m.B.J.Xypusa)

CTIOCOEH TAWBHWA OHEPTMM MOTOKA B HUMHEM EbEDE
BONOMPOILY CKHEX BOAOX P AHMIVIHEX COOPYXEEHMA

pe MCCAENOBSHMM M NPOEKTHDPOBAHHE raleHHA ¥aduTo4YHOR smep-
IEE OOTOKS B HEEReM Obede COOpYEeHRMH ¢ DA3MHBOASMHME I'pyYHATaME OpE
pasmHYHHX pEexEMax erc paGoTH HYXHO pemarb, B YACTHOCTH, caenyn-
uMe 3afadm.

1. BuOMp&ETH AONYCTHMYD MHTEHCRBHOCTE TaleHEA R30uTO9HOR
SHEPrEl OOTOKE. MHTEHCRBHOCTH ralieHHs NOJNKHE GHTH MAaKCEMANBHOHA



Puc.I. Bauanue fopus anopsE cxopocTed B KOHUS COOpYMCHWA Ha paa-
MHB 38 COOpYXEHMEM.
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HO monyoTHEMOR N0 BECPANMOHHOR HArDy3Ke LI [DYHTA OCHOBAHESA,

2. OondepaTh KOHCTPYKIED CONPAXEEHMS COODYXEHHA ¢ HMXHEM
ObedoM, oCecoeumBammyn Oeccdofipe DpoTexaHEe NOTOKA, Oes odpaso-
BapEd COKOBHX BOJNOBOPOTOE H TONYORaoDUyD JOABMOe CHEXEHEEe IHA K
ypoBHEe# BOMM OTHONAMEIC DYycad.

CoraacHo NaHHHM J&COp&aTOopHEX OoONTOB (pEc.la), OpH BHOYRIOH
pOpMe BODDH cROpOCTel B MISHe, RAODARJEHHHX DEDANASABHO OPOIONE-
HOR OcE coopyxeHEMsa, odpasyorcAd OOKOBHE BONOBODOTH, HOTODHE TEM
donbme, 9eM WMpe OTBONAmee pycao; npE Coasmoff mupEHe o0pasyercA
laxe cOoifHOe TeueHEe. B STOM cJayvae B BOJOBOPOTSX CKOPOCTH JBE-
KEeHEA BOJH KO JHY yReJMYMBADTCA 38 CYeT YMEeHBUeHMA paiuyca Bp&a-
MEeHNA, B 3HaYATENbHOE CONyKXNaHEe NEeHTpa BONOBOPOTA ¢ MCKDEBJIEHH-
EM ero BepTHKaAbHOR OCH BH3IHB&ET 00pasopaHEe COMBUEX COKOBHX BO-
POHOK p&asMEBA BOJM3E COODyXeHNA, CDYAT A3 KOTODHX BHHOGATCA BO-
JAOBODOTOM HA NPONOJABHYD OCE COODYREHEH, bOomee KpynHue (QpaxiEs
FDYATA OCELADT 34 CpefHeil 9acTED SO0DOEKE pPa3MuBA,

Ope passomepsoff (opamoyroasfofl) B OxeHe gopme sNDDH CpeNHAEX
00 pepTRKamE ckopocTeffl (p#c.Id) KapTHHAE pasMHES COXpaHAeTCd, HO
BEJEYHHA pPa3MyBA OOKOBHX BODOHOE HECKOIBKO yMeHBIAETCH.

[Ipu BorayTo#ft fopme amops ckopocTel B maase (pEc.ls) AMa
passuBA DE3KO yMeHbm&aeTod, GOKOBME BOMOBOPOTH, 8 C HEMM B OOKO=-
BHe BODOHKM pa3MuBa HovYesapr. llearpanshad AME DA3MUBS YSeNHIEBS&—
ETGA 00 AAMHe, OpEOOpET&ET OBAABHYD GODMy H yAANAETOA OT KOHUAE
Oepms. [Ipe aTOM 3IeMuIdENEe HEyEDOLIOEHHE OTKOCH OOTEDTCA HepasMi-
THMHE,

[Ipm punyrmof $opme oODpH oKopocTelf » nuare (pec,.Ir), Aao-
paBIeHHNX He TONBEO BIONHP OCE COODyXEHES, HO ¥ K OOKOBHM OTEOCEM,
§T0, HANpEMep, OOAyY&eTCA ODE yOoTpOo#oTBe B KOHIlE KpenjgeHHs Bu-
nyraof KpEBOMMHefiHOf cTeHRM, OYepuenHofi pammyooM # , Goxomue
BOROBOPOTH HCY9€380T, HO CO3NADTCA NBa NpECpEXHHX Te4YeHEmA ¢ DAI-
MEBAMN, BHIHBADMMME paSpymeHEe COKOBHX OTROCOB. JCTDEHHTH DASMH-
B MOKHO yerpolicTBOM B cpenHefl SacTH EKpHBOJEEERHOR CTEHHE OpA-
Moll BorTeBkE (pmeo.ln), Torms npedpexHMe TeYeHHA ocnadeBapT H
YMEHBHAETCA DEIMHE.

J. [IpopepAThs BOSMOEHOCTH B9DEPOBAHEA [OTOKA.

ASpEpOBAHEE OOTOKS OpH COABNEX CKOPOCTAX ODEBOUMT K HHTEH-
CHBHOMYy rameHND ero sHeprud. [IpE CKODOCTE HOTORA B OTKPWETOM XOT-
Ke Oomee I4 m/c oOpasyercd JapieHHe, MeHee aTMOCHEDHOr0; BO3LYX
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HEUMHAET BXOIMTE B Hero M TeM EHTeHCHBHee, 4eM OOJBHE CKOPOCTE.
[ps aToM aspanEs NPOECXOIMT TOJMBKO C HOBEPXHOCTH OOTOKa. MOmHO
€é yCWMTh yCTPOMB, Hanpimep, B JHe H COKOBHX CTEHK&X OHCTDOTOKE
pemm, [Ipy HexoTOpoll raAyOHHE M CKOPOCTH MOTORE BOSAYX NDODHBAET-
cA 00 OOKOBHM HHWAM B JOHHYD 9Y&CTh B 89pHDYyeT ONOTOK [0 BoeMy Ne-
pemeTpy. [lomyyaomadcA BO3NymLHO-BOJNAHAA SMYABCHA HHTEHCHBHO ra-
CHT B2HEepIwi NOTOK& 38 CcYeT ypeJMYeHMA odneMa NOTOKE R OCombmof
ero patoTH 00 OPEONOJNIEHHMD CONPOTHBJIEHHA IBHEEHHD, OKA3HBSEMOrO
Ny3HPBKaME BO3LYX&, CTPEMAUMMECA NONHATHECA B S0HY MEHBUMX NgBJe-
HE# .

ASDHDPOBETE HOTOK MOKHO HE TOJNBKO (MSEYECKHM GOOCOOOM, HO H
MEXESHHYECHHM, HCOOMB3YA A STQrO, HAOpMMED, TPEMILIEHH JUIA Han-
PapJieH#A Y&8CTH NOTOKa NOR yraAOM B ADYLyD 4Y&0Th OOTOKA; B MecTe
najienus CTpyM odpaayeTcA meaesad BODOHKA, B KOTOpOM 3axmaTHBaeT-
CfA OOJBWOE KOMMYECTBO BO3AYXS, OOMOCADUEID HHTEHCHBHO IACHTE
SHEpPIH NOTOKA .

4. [lposepATs BO3MOZHOCTH ycTpOMCTBa coOyuspenus crpyll, HH-
TEHCHBHO IacAmEX SHEpPIrEAD OOTOKAE.

S. [lpopepATh BOSMOKHOCTH yCTpORCTBA racHTesefl sHepruM mOTO-
K& B 30He MaKCHMMAILHHX CKOpocTefl.

6. PacmupATh NOTOR B HuxHeM Obede COODYEEHEA B [IGHE B OO
BHCOTE& OTHOCHTEJNBHO DABHOMEDHO 00 BCeMy NONepedHOMy CEeYeHHD M
Ha OoJee KODOTKOR JUBHE ¢ y9eTOM OyRKTA I N0 onTEMANBHOR Beam-
YHHH OOrOHHOI'0 pacxons. _

lepeuscaennHe 3a1a9¥ MOLYT DemaThod DAIHHME COOCOCAME.

IprpeneM HeCKONBKO NDHMEPOP DemeHHA 38189 00 FameHED H30H-
TOYHO} SHEpPrEE NOTOKA B HExHeM Obefe coopyxXeH:d,

I-@ cay 9 a #f. B nepron ¢ 1955 no 1957 rox Ouwn sanpoexTH-
posan ("Cpemasrunpopomxnonok") ¥ nocrpoen (¢ 1958 mo 1963 ron)
Unmrypradceuil copmemedsn BONOBHNYCK-BONOCOPOC 3 BQUOXpaHAIMmE
no pa3paGorTaHHof B CAHMHPY komcrpyrume (pee.2) HE pac-
xon Qmax= 350 u°/c npu ¢ = 39 M°/c, H = 31,0 M vepes Tpm moa-
HHe HanopHHe TPYyOH O«h, = 3x5 M, NepexonAmge 3a8 MAOCKEME 3&TBO-
pavu 5 OesHanophue {'/,= 3x5,5 M.

Cdpoc 350 m®/c u3 Bojopeaurens » pexy (c g = 9,75 u°/c)
OcyuecTBAAETCA Yepes NOPOr ¢ TPAMOJEHaME, 38 KOTODHME [OTOK
CRMIBHO &9pMpyeTcdA, a lalee C NQMOWBD BOUHYTOR JOHHOM oTenkE (R=
B ors. pycaa) nepemeHHOM BHCOTH (B LEHATDe BHUE) ¢ DONEpeYHHME
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KOHTPHODCHEME CTeHRaMH O0pa3yercd pacuEpeHHEHE BOrAyTOR Jopyu 3&-
TomueHnsft npuxok (8 = 70 m), yorpadaoum® oGof B COROBHE BOIOBO-
pOTH B OCecnevYHBSOUER ODONOrER HerayCOKER pa3MHB B cepelEHe pyo-
na 6es nmejopMamER® OTHKOCOB OTBONAmErc pyona. [IoroHHHEe DACXOIH HA
cxome ¢ derona ¢ = 3,5 n°/c.

o pacuery, CHHEeHHe OecYaHO-IDABAIETO-CANEYHEKOBOrO IHA
OTBONAWErO pyois B ypopHeR® Boiu B Hem dJepe3 50 meT He NONEHO Ou-
no npepuwars 1,5 M. [0 nedopaTopHHM JaHAHM, JOOMAHYTAA ROHCTDYK-
UMA nonycKanls oHExesse ypopHe# mo 3,0 M. 3T0 Bekope (9epes S
JAer) ODOOTBepmENOCck B Harype. Tamoe OHCTpOe CHEEGHME JNHA OTBONA-
mero pycia OpOM3OWA0 KM3-38 KepbepHHX paspadoTOK. M3 pycuna pexE
e£erONH0 BHHMMANAECEH HHEDTHHE MATEDMSNH B HKOJHYECTBE HECKOJBKEX
COT THCAY KyOOMETpDOB Ha cTpoMTenbHse pems /I/. [pe cHHEeHMM ypOB-
Hefl Bogy B OTBONAmeM pycine > 3,0 M KpEBOMMHelHadA CTeHKA He
odecneYdBans OOpA30BARHMA BHI'OJHOE BOPHYTOR (OpME I'EIpDaBIHYECKOrC
opuxka. HeoGxommmo OHJNO OOBHCHETE CPEHNHNW YACTH CTEHKE, HO BMECTO
3TOr0 YCTPOHAM HOBYD CTyOeHbs BONOCORHOrO KONOMUSE OOHYHOR KOHCT-
pyKmER (pmEc.3d).

OnuT raweddd SHEPrEM OOTOKE B HEXHeM Obejde cOOpyZeHMA C OO-
MONBD yCTpoiicTBa BOrHyTOH# QopMs rHIpDaBIEYECKOr0 OpPHEKA NO3BOJA-
eT PEeROMEeHIOBATE 3TOT COOCO0 K NMPDOKOMYy BHEIDEHHY B JOMY CTHMOM
I¥anasoHe CHMEeHHA OTBONAMErOD pycaa.

2-0f c X y 4 a . BogocOpoc Goabworo pacxoga (puc.4) us
KEHOCY PXaECKOTD BOAOXPAHWIMmA Own mocTpoeH MXcypXaHBOACTpPOEM
B mepuox ¢ I958 mo I961 rox mo mpoexTy CpenasrTunpoBOAXAONKa
Ha OCHOBAHWMM NalopaTODHHX NpOPadoTOX KOHCTPYKUMM BOjpOCOpoca,
npoxapezentux B CAHHWPU.

Pacxon cpaGaTHBaeTcA NpM Hmar = 25 N N0 LBYM TPEXOUKO-
BuM FOHHEM TpyGaM pasMepoM B O83HANODHOR 4acTH

6-h = 3,8x5,5 u, MPONOXEHHWM NOJ SEWIAHOM MIOTHHO.

lorosAHe pacXoms Ha BHXoje H3 TDyO XooTErapr g = 44 m°/c.
OrBofAwee pycia0 JIOEEHO H3 OecYaHo-rpaBmiHOf cuecH. B uemax dek-
CalMl MecTa BOJO0OA BHe JABMCHMOCTE OT YDPOEHA BOIH B OTBOJANEM
pycie H PameHEA 9HEprHH NOTOKA NpH MAMHX NOrOHHHX pacxomax (¢ =
8,0 M3/¢) Mexiy BHXOJHNM cedenEeM TPyO B BONOGOEM yCTDOEH Dacul-
pAomuiica pojockar (mom yraom of = 24° ¢ kaxuoR cTOpoHM) ¢ 06-
paTHEM yKAoHOM ¢ = 0,0l monycTEMuM 00 OponycKHOH cOOCOOHOCTE
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BojocOpoca.

Oneexo 3TOr0 YRAOHA ABHO He XBATHJIO INA DACHMDEHHA NOTOKA,
¥ O0OSTOMy ODHIVIOCh HeONOCPENCTBEHHO 38 TpyJas# OTKJOHHTE OOTOK
ooa yraoM 24° & nponouyibHO oc TpyO. PacmEpeHHE# OOTORK C NOMOWERD
TpPéX 0&p HAOpaABAADNEX CTEHOK NOBOPAYMBAETCA BNOAb OpPONOABHOR OCH
COOpYREHMA ,

BomoGos Guam ycTpPOEH B BHIe Iaauxoff CAMBHOR OJMTH M Y PANbCKO-
I'0 OOoaa HA CBAAX B NpenNoJNOXeHHMH, 4TO Bomoclpoc Oymer paldoTaTh
He OoJee OAHOIO MecAla B COon.

o pacsery, odmee CHMXEHHE pycas 3a coopysmesmem uepes 50
ner JOJEHO OWm0 HOCTHrAYTE 90 cm, [OpR nadopaTOPHHX HCOHTAHHAX
yPENBOKEM 0OJ NOOyCKAN CHMEeHHe pycaa (ropmsoHToB) 10 2,5 M OpH
paBHOMEDHHX COpPOOEX BOMH.

Oppako B MOMEET CTDOETEARCTBAE H3 pycna Cypxasnapel OHAO BH-
HyTO 3a 2,5 roma %o 5 waA.M® rpyATa, ¥ pyco NOEM3EAOCH HA 2,6 M.
B I94 r. npE HepassOMepEOM cépoce BOOH ~ 350 w°/c mpom3omno
paspymeHEe 9YeTHPeX [MMT YPAILCROI'O NOJa HA CBaAX, 3ACHTHX HeNOC-
rarogno rayooxo /2/. [pEmAOCE yCTPORTH BTODYD CTYNeH: Nepemansa
Ha 2,5 M ¢ BomodoMAyM Fomommed (pHc.S). 3arAy0HTE KOJONEIN HA
Sonbuyo rAydHAy OO TPYIHO H3-38 HAMHYMA [DYHTOBHX BOM.

K HacToAmeMy BpeMeHH pyoa0 OOATH CHE3MAOch Ha 3,0 M E3-3a
TOr0, YTO eXerciH0 OTcoOa 3adMpam¥ HA CTpPOMTe]bHHe HyEmH mo 400
THC.M® NecKa. HeoOXONMMO CDOYHO yoTDAMBATH JMGO OYEpPENAyD CTy-
neds Nepenaua, JAado dappax.

LA peweHHs BONPOCS O PAUMOHANBHOCTH KOHCTDYKLMM YDAMbCKOr0
oosia DOCTPOEHO ele ONHO COOPYXeHMe ¢ YpPanbCKHM [OJIOM HA CBEAX
(puac.6) B 30 KM HExe OEROCYpPX&SHCKOrO BOAOXpaHMAMmMA Ha Cypxasnspbe
Ra cOpoce SaHrckoro runpoyssa (HuRe Jxapkyprascroro),

[lpeppapuTeabHO MOEAL COPOCA H MOMENh MBYX OOJAYOPOJNETOB C
onsoff naETOM Ha MaTHYMKAX DyAbcAlEE youumE (BMecTo cpall) Ouna Mc-
nurana B CAHMMPY B macmrade M = I1:60 /3/.

Ha npocrpancTPeHHOff MOIes® cOpoca yHamoch yCTPAHETE 00pa3o-
BaHEe GOKOBHX BONOBODOTOB YOTpOfiCcTEOM Nepel noxoM Hedoubmolf BO-
jo0ofiHO# CTeHRKH, & HA MOIENM OIHOR IVNTH OHNO BHABAEHO BIMAHME
pasMepoB [UMTH, WMDHHH MeJM, BHCOTH ycTyna, NOJIOXEHMEe ypOBAA BO-
IH B OTBONAmEM pyc/ae B pacxola Ha BeJRMYEHY, QOpMy H pacnojoxe-
HHe BODOHKM D&3MuBa, A TaKRe HA Be)WYMBy BrOpeIMM OOXs M CBE C
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Pac.E. BopocOpoc ¢ ypanhCKMM MOAOM HA CRBAAX, NOCTDOEHHHR HA
danrckom (Jl=apkypraickoM) IEAPOY3nE.

)

Puc.7. KOWCTDYKIMA yPansckoro nona (3) Ha kowconsHux Gankax, Npep-
NOMEHHAA YarunpoBoaxo3om ¥ (0) 43 KOHCORLHNX CTEWKAX, Npef-

nomennwan CAHUMPH,
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KOAMYecTREHHOR oueHKOM.
B peayabTaTe COCTABNEHA METONMKS OPOEKTHPOBAHHMA M pacdyera
ypPAIBCKOrO OON& HA CBAAX ¥ KOHOOJABHHX Janxax /4/, a Taxme npen-

N0XKeHa KOHCTDPYKUMA YPanbCKOTO Moxa Ha KOHCOMBHHX CTOHKAX (DHC.7) s
B KOTOPOM HECYmMEe KOHCONEBHHE CTEHKM OJHOBPEMEHHO BHPABHMBANT N0~
70K M MOSBONADT AeNaTh a8yl MeHBMMX pasMepoB, YTo odneryaer BOAO-/
oraus /5/.

3% cay9 aift. Coomemennufl BONOBHOYCK - BOmocOpoc E3 Kar-
TAKyPraHCKOr0 BONOXPAHIIMmA Owx mocrpoeR B I1949-I95I rr. na Gmar
= 125 M®/c npet H = 20,0 M X Q4 = 15,5 w°/0, Qg = 4,7 /.

Boma nocTyoana P HEXHOD YaACcTh OAmMHE Yepe3 TPE Oaps perym-
pyesmux OTBepCTHER, 38TEM UEPe3 cEXaTOe® OTBOPCTHE Ha Ganod-

HH® IacHTeNE B BONOOORANEe KOOI H 0O TpeM CeaHANOPHEM TpyOam
BHXOIMNS B OTEpHTHf BOomoGofHNME KOZOIenD M mazee B OTBONANMR KaHal.

B OTEpuTOM BONOGORHOM KOJOHIIE OOTOK DPACEMDANCA OTKJIOHANIM-
M (EpEBOJEAefiHUME B ONAHe) CTeHKAMM, H 9HeprHA ero XOpomo raci-
Jack B Koxomue. OTKpHTHEe NMMTOBHMX OTBepCTHR cHAYANa peryaEpoBs-
J0CHh ypaBHOBEmEHHHME 3&TBOpaMs, Ho ¥3=38 OnacHOM BEROpamuM
OHE CHAM 3&MEHEHH ONOCKAME 3&8TBODAaMH. .

B cBA3K ¢ yBeaMYeHHEM €MKOCTH BOJOXDAHNNHMA, POCTOM MAKCH-
MAIBHOTO pacXofa BOZOBHOyoka 0 (Inax= 140 M°/c opu chExeHHoR oT-
METKE YPOBHA BONH B BOAOXpaHEIEme B I968 r. Owaia OpoEsBejeHsa pe-
KOHOTPYKIEA BOJOBHOYycKa (pHc.B8). JByXCTOpPOHHEE BXOMHME OTBEPCTEA
OWIM 3&MEHEeHH ONHOCTOPOHHEME, DACOONOKEHHNME HEXe, B Depensedl
cTeHRe, JURPHIEDOBEHH BCe PECRETENM H 3acuOasy (3a0eTOHHDOBAHM)
ponodoliHye Koxomms. [OTOER HA COABEMX CKODOCTAX OTBOINETCH B Cyme-
cTeypmEfl oTKpuTHE BOmOOORHME KoJOmEL, rne OYeAb XOpOmO I'&CHTCH
BCA K3OHTOYHAA SHEPIEA ero 0e3 NONOAHETENbHMX yoTpollcTe, ecum He
CYRTATE YEEJHYEHHA cedYeHddA OTBOAANEro KeHaua.

4-# cay 49 afl. CopMmemenHu® BOZOCOPOC CTPOMTENBHMX pAacxo-
10B ¥ BONOBHOYCK M3 [l8URaMADCKOro BONOXpAHHAEmA Ha PACXOA (ner e
= 120 v®/c ope H = 12 M, Q4= 30 w2/0, Qpu= 4,6 W /c B Omarpes-
= 20 M°/c DpE Hwee = 57 M (pHc.9) 6un moctpoen K I967 T.

CrpoRTesbAHe pacXoms cdpacEpamich 00 NOHHOR AByXO4KOROR Tpy-
Ge cevemmem (-H = 3,Ix4,3 M, oponoxedHoff monm semnAHEof MIOTHHOR,
3a goropofl yorpoes nproonaATHR Ha 0,5 M KpEBOMEHeRHH] BONLOCRAT C
nanesarem Ha I4 m B BOHOCO#HME Komonel.
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Puc.B. Pexoncrpyxwin Exonsod sacTi BOROBuNYCKE-BOoROC Opoca Karrenyp-
FRHCHOTO EBOROXPAHMAMWS. MYHKTUpOM NOKASAHA YRANEHHBR
GoMHA yNpeBNEHMA, 8 28MTPUXOBSHHOE - HIMGHEHHA NpPH pexOH-
CTPYKOMM COODYXSHRAA,
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BonockaT B OnJaHe pacumpsercA ¢ 7 Jjo 26 M (B Komomue), & O0=
caemHufl cyxaercH mo 6,0 M Ha pmAe 46,0 M., Taxolt Bomockar odeg-
NeYEB&ET XOpowWee Da&CTEKEHME OOTOKAa HA KOpDOTHOR ILmHe B o0pa3opa-
HiE WEDOKOI'0 OPDHEK&S, & YCTEHOBJEHHHE B KOJONUE IBA pAONAE OHDCOB -
HHTEHCHBHOE rameHMe HIOHTOYHOR sHEPrHHM OOTORA,

[Jocxme gponyckoR CTPOMTENBHHX NABONKOE B JOHHOM Tpyde Owum
CMOHTEPOB&HH JBS METALTMYecKEX Tpydompopoza g = I,6 M, OKaHYEBE-
DOEXCA KOHYCHHMHM 3ATBODaME, IIA OpONYyCKa padoYRX pAaCXONOB.

[osoxeHEe KOHYCHHX 3a8TBODOB OO BHODAHO M3 YCJOBES COOpA-
XeHHA HEXHef 98CTH CTDYH C BONOCKATOM OOYTH N0 KACATEALHOR JHHRE -
H OTHOCHMTENBHO Janexo OT 3aTBOpPA JUIA TOrO, 4rodd NOTOR yonex as-
pHpOBETHCHA B He pa3pyman Ou CeToH.

Pasameps BONOGOMHOI'0 KOJIONIE OKa3aMHCE NOCTATOYHHME IAA pa3-
MelleHRH CHNBHO a3DHDOBAHHOI'O NOTOKA, odpasynuerocA 38 KOHYCHHM
aarBopoM npe copoce (lpas = 20 M°/c ¥ nexe (max = 65 u°/c. Ha-
JuEAMe 08BOAKOBHE pacxomd N0 (Imex = 460 M°/c cOpacusaprea OO mo-
BEPXHOCTHOMY OeperopoMy BONOCOPOGY, YCTDOGHHOMYy B BHIE ODAMOY-
rofbAOr0 OWcTpoToKA mMpEHOR IO M ¢ ;= 0,44 B é;= 0,12, B
KOHIlé KOTODOI'0O YCTDOEHH IBA DAJE TPAMIUIMHOB, O0ecOeYHBADOMX OYEHE
EHTEHCHEBHYD S9DELMD OOTOKA.

Na0uTOYHEA SHEPIHA NOTOKE racETCA B BONOOO#HOM KoXOIIEe, Bi-
pyOneHHOM B CRAaNe 38 OHCTDOTOKOM ¢ OepedaloM JH& OTBOLAmEroc pyc-
aa -~ 9,0 m. [laTWaeTHAA SKCLAYATAlMA cOpoca NOKa3ana, 9TO &PpE-
POBSHHHH OOTOK He pasMuBaeT He OYeHb NPOYHYD CRANY.

o cay 9 aft. HeopuamaTeveckull Bonodofinufl xoxonem Ha Oe-
PeXONHOM y498CTKe AHCDEHCKOr'0 OOBOAHOI'O TYHHemda pmocrpoed B I9V2 r.
Ba (max = 400 n’fu ope Hanope H = 85 M, q = 29 uafu E CKROpOC—
TAX Ha BXofe Es-pon mETa (f = 30-35 w/c. Komomenm Gwn paapadoral
B HHC CAOT'mpponpoerTta (I'.H.[mmoprro#t). OH yorpoen (pme.IO0) rak,
YTO OpE Beoex cOpacHBaeMHEX pacxomax odpasyeTcd COyH&peHEe KOCHX
OpHXKOBR OypHOrO NOTOKA, CJAaromspA YeMy CAcHTCA 3HAYETENBHAA YA8CTh
E30uTO4YHOfl 2HeprHMd. KocHe ODHERE cO3JADTCA COKOBHM CEMMETDHYHHM
CcEATEEeM NO0TOKe. Pacder Takoro KOXONOS H3JoxeE B JETeparype /6,7,
8/.

Coocolu rameHMA SHEpPI'EM NOTOKA OPONOJXSDT COBEPWEHCTBOBATHCA. °
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A M. Myxauenos, 01T, TeXH. HayK, A.B.JuuTpies
( CAHMMPH wm.B.A.Kypuna)

BAMAHUE KAPHLEPHOTO XO03ACTBA HA MHEEHEPHHE
COOPYKRHMA ,NOCTPOEHHNE HA PEKAX CPEIHER ASHH

B Cpeasefl AauM COCpPeAOTOYEHH OoraTéjiue 3anexi HEepyAHHX HC-
Komaexsx. Haudonsmyo UEHHOCTH 1IPEACTABAADT MOMMEHHHE TPaBElNCTO-
raleYHMKOBHE OTNOEEHMA pek, KOTOpHEe COCPeAOTOYeHH B Npezenax nosca
HAKTOHHHX AONMH. Xpoue TorTD, B 3THX pajjoHax HauOonee DPA2BHTH Npo-
MHDNIBHHOCTE ¥ CENbCKOEe XO3AHCTEO. ;

B cBaA3M C yKasaHHHM, B pyclax pek, MPOTEKabmuX BAONL HAKNOH=
HHX AONMH, HauGoxee YACTO, MO CPABHOHHD C JIPYTHMM pajtonamn Cpep-
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Heli A3p@, SANORKeHH THAPOTEXHHYECKHE COODyReHHA, MOCTH M Ipyrue
HHKeHepHHe KOHCTDyKuE#. DONbHMHCTBO 9THX coopyxeHuil celiyac Ha-
XOIETCA 00J HECNALOODHATHHM BIMAHMEM DycCHOBHX Aedopuaimil, passu-
BHOEXCA ¥ KapbepOoB HEpYIHHX MATEDPHAaJOB.

B macrosmee Bpems B CpelHeasuMaTCKOM pDer#cHe LedcTBypT CoJee
20 pDoliMeHHEMX KAaphepoB OpoE3BojmTexasHocTsD oT 0,1 mo 2,5 ot M2
rpaedd B rofi. B peayasTare paspadoTOK DeYHHX OTJNOREHHE yEBeauvE-
PEDTCA YKNOHH Dycea HA NDHAST&DUEX K MEecTaM JNOOWYH BepXHEX y4a-
CTHEX ero ¥ CcOKpam@eTcdA CTOK HAHOCOB HEXe BHpAJOTOK, 9TO BAEYET
38 co00# NOABRNEHME SPO3MOHHHX NPOLECCOB.

JiHaMAKY HEapamMBaHEs O0BeMOB NOONYM H BIMAHEEe KapbepoB Ha
pycnopoii npomecc 3a NOCNEJHNME COPOK JIET MOXHO NOKA3&TH Ha npuMe-
pe HemOoJee MOMHNX ¥ JUMTeAbHO aeficTaynuux Kyllumrcxoro M Cepre-
JE#CKOrO Kephepop, PaSMENeHHHX He NPHTAmKeHTOROM yYacTke p.dup-
yek., JumHa ero cocrasnder okono 30 kM. 3neck DacOONONEHH OJMH 3&
IDyrEM 3 KpPyOoHHX MOCTOBMX Hepexoia mo asronoporam TamkeHT - Axas-
rapai, TauxkedT - Tofirena ¥ no xenesHolf nopore TamkeHT — AHIDeH.

B 1930 rr. npe HasHEYeHMM [DaHMIl KEPbEDHHX noxeff Ha yKasaH-
HOM Yy9AaCTKe MOXONMJE HEe M3 BO3MOXHOIO BJHMAHMA pa3patoTOK HE MOC—
TOBHE Nepexomi, & OPHAMMAMACE BO BHHMaHHEe OJM30CTH [DOMHILIEHHHX
00%€KTOB, CTPOMTEAbHHX KOMOMHETOB, DACNOJIOXKEHEE EWIHX KBaDT&I0B
H BpyrEe PAaKTOPH.

OnTHMANBHEM, ¢ TAaKoff TOYKM 3peHHA, YCAOBEAM yIOBAETBODANO
pACNOJOKEHME K&phEpHOro NoJd Ha npapoM Oepery p.'iMpYEK Henocpen-
CTEEHHO BHme MocTa Ha aprojopore Tauxesr — Tokrena, rue mo 1947
r. I0ONY9& CpaBHA cocTARAAAA He Goxee 0,5 wia.M® B rof.

B npejienax yRe3aHHOro y4YacTka BHPaOOTKHM NpPOM3BOMMINMCE OTH-
XEflE0, B MEeCTAX BHXOJ& HaKMOONee YHOTHX H ODOAXOAAIRX 0O COCTAaRy
sanexell necka ¥ rpapdsd. B cBASH ¢ CAM3KEM 3aneraHuedM IDYHTOBHX
Bol cJiof PpyhTa paspadaTipancA Ha IayOuse ne Ooxee,4deMm I1,5-2,0
M. BHEMKE TaKOI0 MeJKOr0 3al0XeHHA ¥ pacopenoveHHad Holduda He
OKA3SHBALM 38METHOrMO BJMAHMA HA pexEM pexd. BO BpemdA 0&BOJIKE TaKkue
BUEMKE 3ISWNANMCH, B Pe3yAbTaTE Yero B OpeleasX KapbepHOr'o nojs
HEKBIUEBAINCH RIMOTHE JpaKiuEe, CHEEGUmHEEe Ka9ecTBO CHPBA.

B nocienyomme I947-1957 rr. o0nemu JOOHYM NOCTENEHHD yBeJHE-—
YHBANECH, SAKNAJNBANACEH HOBHE BHEMHM HA JIeBOM ¥ NpaBOM Oeperax
peK®; KpoMe TOro, H&4Yan0ch OCBOEHHE KADHEPHOrO OOAd HEXE ToliTe-
IMHCKOrLO MOCTS. B 8TOT MepHoOJ Ha ydJacTKe BHDAOOTOR H&YANAch MOC—
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TENcHHAA Bpe3Ks pycaa B COOCTBEHHHE OTJIOEEHHA C NOHEXeHHEM ypOB—
HA PEKH B COOTBETCTBYDUMM NOHHMKEHHEM YDOBHA IDYHTOBHX BOJN H&
OoidMe, 9YTO NAN0 BO3MOKHOCTE yBENWYMTE IAYOHMHY BHPaCOTHM IpaBus
J0 3...5 M.

OCmmi o0neM NOOHYM rpapMa B palloHe TofTeOMHACKOro MOCTa 38
nepuon ¢ I947 mo 1964 rom cocrammn okono IS5 mue.m® wm 0,8 wm.
u> B ron. Kpowe roro, » 1959-I964 Ir. OuNa OpraHE30BEHS Da3pa—
OOTKA IDEBEA BHIE CTBOPAE -AXBHCSDBHCKOI'0 MOCTA ¢ OOLEMAME BHEMOK
y aesoro depera 1,0 mmu.m® ¥ y npasoro — 0,5 wm.»® B rox. B no-
CAenybmeM Ha aTOM ydacTee Owia cocpelnoTodyeda BeA HoCHYa Kyimox-
CKOr0 Kaphepa. 37ech BMecTO NocnoiiHoffi B pacopemoTOYeHHO# NOCHIR
I'paBRA OWa QCBOEH Oojiee MpOrpeccHBHHE cNOCOO paspadoTKE CHPBA B
OIHOM rIYOOKOM M MMPOKOM 3&800e ¢ OPOBEEEHHEM Er0 CHM3Y BBEPX OO
TEYEHHD ¥ OTBOIOM CDYHTOBHX BOIN 00 cOSIMANBHHM KaHanaum. Taxoft
c00co0., N0O3BOJMI NOBECTH [AYOHHY BEpPaCOTOK N0 8-9 M OpH EMpHHE
dponTa nodu<dm IS0-2000 M, Taxkum cnocodoM NodHYa HE STOM Kapbep-
HOM NoJe pefeTcd M B HSCTOAUEE BpeMA.

B I92 r. B 2,5 KM HUXe AXaHPapaHOKOI0 MOCTA HEYAN NeHdoTBO-
pars Cepremuilckull kapsep. K I968 r. ero OpoMSBOIMTENBEOCTH JOO—
ruraa 0,9 win.M® rpapEas B rog. B meprox ¢ 1969 mo I982 rom oGsex
noduds cocrasex I,0...1,3 mms.M® B ron. Ha aroM kapsepe noouda
Bejach TEKEE BJOAb OCOHX OeperoB pexH. Ha mepoM Gepery mmpEHa 3a-
Ooa cocrapaana 100...150 M; Ha npasoM - I150...200 M; rayoMHEa Bu-
pedoTRE nocTEraa 8-I0 m. Mexny 3aCoAMe Owna OCTaBjeHa NaMa mH—
pusolt 20-30 m. [Ipm nepeHoce gpoHTa DAdOT ¢ ONHOr0 Gepera pexm Ha
Ipyrot DOTOK HCKYCCTBEHHO OTBONMJCA B CBOCONHuE 3&00f.

B HacrosAmee Bpemd 3anaci cHphkA Ha CepresuiicROM KephepHOM
Oose BRCcYepnaHH 00 YCNOBRAM YCoTOHYMBOCTH AXBHIapAHCKOI'O MOCTA. B
Oyaymem npennojiaraercd NepeHecTH pa3pecOoTKE Ha I2 KM HEXe 00 Te-
YeHAD DekKn.

Beero k HacroAmeMy BpeMeEM Ha xaphepax [IpETamEeHTCKOr0 y4&a—
cTka p.UHMpuEk He AmMHe oxomo 30 KM paspasoTaHo oKomo 50 MH.M°
rpases. CymdepHuft 00BeM TBEpPIOrO CTOR& DEKM HA BXOMHOM CTBODE
y4acTKa 38 NepHON NOGHYE COCTEBEX He Goxee 5 muH.m°,

PaapadoTka rpasis B nofiMe pexH NOCTOAHHO CONDOBORNANACH D&3-
MHBEME €e pycns M NOHMEeHMeM YDOBHA BOIH. BeJq¥uyWHa 8TOr0 NOHEXE-
HEA COCT&BJAET B CpelHeM Ha ydyacTke 3...3,5 M No cpaBHeHHD C Gu-
TOBHMH ypOBHAMM. Pa3MuB pycsna cOsmapan yrposy paspymeHEs 3alpTHO-
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peryJAupoBOYEHX COOpyXeHMit, ONOD MOCTOR M yCTOeB, 4TO HEONHOKDET-
H0 OPHBOMNEJAO K HEOOXOIMMOCTH BHOOJHEHMS NOPOrOCTOAIMX ABADMAHO-
BOCCTAHOBETEJBHHX DaloT.

C MoMeHTs BO3BeleHMs AXaHrapadcKOI'0 MOCTA eEerofHo OpOBOIE-
AACh apapuiiEHe pacoTH HA naMGax. B Hevaze J968 r. Ouwna BHOONHE-
Ha DyCJIOBHADABMTEABLHAR NpOpesk, O0hEM BHEMRM HOTOPOM MCYMCEANCA
IecATRAME THOAY Kydomerpos. [ocne nasomxa 1968 r. BHOBR OOBTOpA-
Jichk apapEfiHiHe padoTH Ha namdexX ¥ y OOOp MOOTa, &8 TaKEe NpOH3BO-—
JIMAOCH BOCCTAHOBNEHNe B DEKORCTDYKUMA paspymeHHol rHOxod odmm-
LOBKE B3 Eene300eTOHHHX LMT, [ECkHe TodA4YHHEe KpeMIeRHA OCIMLOB-
KH OTKOCOB JaMd cBOero HasHEYEeHHMA He BHOONHANH, TAK KaK DOBMCIH
HEn JHOM.

SElMTHO-peryARpoBOYHEEe CcOoOpyXeHHA KyWaoKCKOI'O MOCTOBOIO NE-
pexole Takge B De3yJbTaTe [NOHMXEHHA ypoBHeffi BONH HeOJHOKD&THO
ONpEXONENM B apapHiiHoe cocTosHMe. He nepoM Oepery paspywansack re-
GMOHHAEA KAafKA, HA NPABOM - OeTOHH&d OOJNMIOBKE M 3alMRENIHE ee
rudKHe coopese TodAxM. [lid JMKBIANMM SBSPEU#HOCC COCTOABMA CTDY-
eHANDEBJADUMX COODYXEHMN NpEMEHANACE NOPOrOCTOAmMAA OTCHOKA H3
KpyOHOIO PBAHOID KEMHA.

Y Cepremsfiororo MocTé& OOph0A © DE3MHBEME BeleTCA YCTAHOB—
Ko#i Ha OpapoM Oepery NoOeper TeYeHWs NaPHODANHHMX mIop, colupae-
MuX H3 EeJe300eTOHHHX napantemendnenos paamepod 2,0xI,2 M x I,0m.

Kpome pycaoBHODSBETENBHHX DaAGOT, Ha NPANSranlAX K MOCTaM
y49acTKAX DEKE NDOBONATCA D&COTH 0O yKpelieHun ycroes. JuA oTof
Hei® ACOONB3YETCA DBaHHA HK&eMeHb, OTcHOseMull C MOCTOB B DyChaO.

Bume pACCMOTpEHH JMmb 3 MOCTA HE OrpDaHNYEeHHOM Y9aCTKE P.
Uppukk. Beero e Ha pexax CpenHell AsEM BIMAHNE DA3MHEOB, pacupo-
CTpaHATWAXCA OT KAphEpOB, MCOHTHREADT eme He MeHee I5 mocTroB.HE-
HOOJEE YACTO NPOMCXOOAT pa3pyleHHEs KOHCTPYKUEE ® co3japrcd aBa-
pifiEHe CHATY&UME y MOCTOB B JOJMHEX D.Axanrspad ¥ Cypxannapbi.

He MeHBLyD yrposy OpemcTasnanT coboff kapbepHHE BHDAOOTKH H
LA reapoyanob. [leppuM IEAPOY3J/IOM, OOCTPANSBUEM OT BHEMOK I'Dé-
Bilfi, 3aN0XEHHHX B HUXHEM Obefe Ce3 yyera BO3IMOEHHX JHedopmaipi
pycna, Own Bepxseumpuuxcxmll rujnpoysex, nocrpoedsul » I957 romy
Ha p.YspuEK. OTOOp ELMOBEA HA KEPHEDHOM 0OJNE, YLANEHHOM HE 2,9
KM HEXe CTBOpDA OJAOTHHH, BH3BAN B (eDBHE I'OJH 9KCLUYAaTalMd NOHE-
ZeHde YpOBHA BOJH M Da3muP JHA pPycis A0 J M. b npouecce pPa3BATIA
pasMEBa O BROONHEH OOJbOH o0BeM PEMOHTHHX padoT, KOTOpHE OR&—
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samich manoapexTEBHUMA; nosToMy B 200 M HEMEe ysaa OWA0 NOCTpOE-
HO nepenamHoe cOOpyXeHHe,

B nocsenyomem Takad xe y4aoTh NOCTELNE IEAPOY3MH: YMMKYp-
radckefl Ha p.Kamkanapes, OxHocypxaHckmit Ha p.Cypxaspapesa, Tyady-
Iy3cKEf HE p.ABrpeH ¥ ARKapafapbHHCKEld Ha p.3apafmad, Ha KOTODHX
BEJRYHHE pa3MHBa OT KapbepoB B HHEHMX Obedax cocTaBmmM oT 3 HO
S5 M, B CBA3H ¢ 9YeM 0OCTPOEHH NOOOJHMTEJbHHE NEepe]aiHue COoOpyEe-
HHH«

Kpose spapMilHHX ¥ BOCCTEHOBMTEABHHX padOT y MOCTOB M OJOTHH,
€XerofHO OPEXONMTCHA BHOONHATE OoJbUMe o0neMu pPaGOT NO NepeHoCY
BEEPX 00 TEYEHHD MHOIOYMCJAEHHHX OECOJAOTHHHHX [OJOB KAHANOB, y KO-
TOPHX YyTpauEBaeTCA COOCOOHOCTHE KOMASHNOBATH DEYHHMM YPOBHAME B
pesyasTaTe DA3MHBOB pYycern,

[pe9EHAa HeNOCTATOYHOr'O y49eTa IejopMauEdl pycen B OpOEKTaX I0-
POEKEEX H I'HIPOTEXHHYECKHX COODYReHHH 3akm098eTCA B OTCYTCTBHM
COELMANBHEX HODMATHBOB B METOMME, NO3BOJADMEX NOJYYHTE TOYHHE
OPOrHOSH PYCAOBHX OpOLECCOB, BH3BAHHHX OTCOPOM NEeCKA ¥ CPapEd B
nofiMeRRHX Kaphepax. HaxonneHHM# K HacTOAWEMy BpPEMEHE MSTEpEAN 0o
OpPOeKTEPOBAHED M SKCOJY&TALMM COOpYXeHHWR B yOHNOBMAX pasmuBa M0O-
Ka He odoomeH. [logTOMy Kaxmas pacyeTHad rpynna NpuuepxEBAETcA
CBOMX PacYeTHHX CXeM, B KOTODHX MMENTCH OTIeJbHHE CIOpHHE NoJo-
EeHEA, TapWe KaK 3Ha9eHMe OTMOCTKM, $opMa OPONOJBHOrO Opodeid,
B3AEMHOE BJMAHMe OpAMON H nonATHON aposMuM M Ip.

B CAHMWPY nepmse HccnenoBAaHMA, HaOpABNEHHHE Ha ¥ COBepleH-
CTBOBAHEE CyWeCTBYDUMX METOIOP pacdyera JNedopMaumit pycen y Kapb-
epHHX BHPAGOTOK, OuaM BuOOMHEeRH B I976-I978 rr. no moromopy ¢
MeHECTEDCTBOM ABTOMOOMJBHHX JOpOr. B miaockoM JOTKe B Ha npocT-
PaHCTBeHHOM mMOme /M OnJAa H3yYeHa IMHEAMMKA DPE3MHBA B JABMCHMMOCTH
oT odnemoB B dopM kapbepHuX BupadoTox. [lo pesyaprTaTaMm OOHTOB Oi-
JE JaHH DeKOMeHIAauMM 00 y9ery Jepopmauwil pycma p.UMpyEr y Axas-
PAPaHCKOI0 MOOTA.

B Hacrosmee spema (nepox ¢ 1981 mo 1985 rox) memyTod JOT-
KOBH@ HCCHENOBAHHA 00 pa3paloTKe MEeTOIMKH pacYeTa (OpMEDOBAHHA
OTMOCTKH OpH Da3MHBAX pyceX Yy KapHEeDHHX BHEMOK Ha nofiMax ¢ pas-
HO3EDHHCTHME HAHOC&MN,. B pesyakTaTe GyAYyT COCTABRJEHH METOOEYEO-
EKHE yK83aHEA N0 COCTABJEHMD ODPOrHOZ0B OCmEro pa3mMupa IpABENHCTO-
rajevHeKOBHX DY Cel.

Ha ocHOB&HHE aHANHM3Aa BJHAHMA NOOHYM I'paBMA HA MHEXEHepHHe CO-
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OpyxeHMA, NocrpoeHHHe He pexax CpejnHell AsmM, OOHTE HcecaenoBaHul
k OPDOCHO3MPOBARMA DycHAOBHX defopmenmili y Kapbsepop, MOXHO CHENaTE
CcAenyouEe BHBOJNH i

= JOOHY& HEeDYIHHX MATEDHaJOB NprypodYeHa K paliosaMm ¢ Haudo-
Jiee PE3BETHME ODOMHIVIEHHOCTHD H CEJbCKHM X03AHCTBOM, e Ha pe-
Kax NOCTpOEHDO COMbIOE KOAXYEeCTBO COODYEeHMH,

— K8phepH 3aKNANHBAOTCA 083 JOCT&r OYHOIMO Yy9YETA BHSHBHAEMHX
EMH DaSMHBOB;

~ NOoABJEHME D&3MHBOB ¥ MHREHEDHHX COOpyXeHH# NpHBOIMT K He-
00XOIMMOCTH BHOOJNHEHAA COJABWOr0 00BEMA DPEMOHTHHX Dad0oT B BO3Re-
JeHE0 NOOOJHATENBHHX NepefaiHEX COODYyXeHHH;

- LA OoJslee PEUMOHANBHOR OpraHm3auMM padoTH KapbepHOr'o Xo-
aalficTea HeoOXOMEMO pPAa3pajoTaATh ChNeLMANbHHE HODMETHBHHE NOKyMEeH—
TH 00 TeXHOJOIHH NOOHYM CHPBA, yBA3AHHHE C 3AKOHOMEDHOCTAMM pa3-
BHTHA pycuopHX nedopmarmdl;

- B CAHVMPY punojHeRH MCOMEIOBAHMA N0 oOpefeseHHN BJMAHMA
dopM ® NOCJENOBATEJBLHOCTH 3aM0MeHHMA KapbepHHX BHPadOTOK Ha Be-
JHYFHY PA3MHBOP M HM3yYeHE 38KOHOMEpDHOCTh OOpa3OBAHHA OTMOCTKH B
nponecce olmero pa3aMuBs;

- JanbHefimde MccJelopaHMA HeoOXOHEMO HaNpaBHETh Ha H3ydeHHe
oco0eHHOCTell nepefOPMRDOBAHMA Dyceda NpH No0uvYe rpaBmMA 3eMcHapdA-
LaMe M3-001 BONH;

- B NpOrHo3ax pycJaOBHX nedfopmanmft y kKapbepHHX BHPaCOTOK HeC=-
O0XONMMO YYMTHBATH CTENEHb BAMAHMA JMHAMMKM SBHTPONOIEHHHX BO3-
Hefficreuil Ha pemumu per Cpendelt Asud.

A.D.I'opcrui

(CAO I'mpponpoert MM.C.H.Xyxa)
M.P.Kapanersn, Kanl.TexXH.Hayk
( CAHHHPM mm.B,Jl.Kyprua)

OCOEEHHOCTY KOMIOHOBKW TWIPQYSJOB IIA YCIOBUH
CPEIHECO TEYEHMA p. AMYIAPHM (HA IPYMEPE KuaHI-
ARKCKOTO THIPOY3IIA)

FucTpo pa3sBEBepmeecd OpomaeMoe 3emnelesre Ha ore TypkmeHum
n YadexrcraHa TpesyeT NOCTOAHHOIO yBeJMYeHHA BopooTdopa M3 D.
AMyZapbE B €€ cpelHEM Te4YéHuM. B nepcnexTHee o0seMm IOAOBOrO OT-
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dopa B cHCTesd OpomeHEA, "noipemenHHe” K Kapakymcromy B Hapmme-
CKOMy MarmcTpambHuM xasanam (KKK » KMK), cocrasmr oxoao 30 Mipa.
»° pomy. K HacTOsweMy BpeMeHH NOJiada BONH B IOJOBHHE JacTH KKK
¥ KMK, Eseoure OecLNOTEHHHE BONO3800pH, COCTABHNA, ONpHMepHO, I4
MIpi.M® ® NOcTECIa cBoero npenena. JansHefimee, lexe He3HEYHTENb-
HO& ypeaddeHHe BOAOOTOODE COOpPAXEAO ¢ PE3KEM DOCTOM 3IKCOJY&Ta-
LMOHHHX DP&CXON0OB, & B MANOBOABE BOOOME TeXHMYeCKH HeOoCymecTBHMO.
HosToMy OWIO OPHHATO pemeHMe O OPOEKTHDOBSHEH HHIHIaAKCKOrO IHi-
poyana.

HusunaArckEfl IEIpoy3esa OpelcTaBndeT co0of KpyONHHE KOMOIEKC
MEIDOTEXHEYECKEX DeYHHX M OeperoBHX COOpyxeHE#l, OpelHAa3HaYeHHHX
INA repaiTHPOBAHHOrO 3a800pA BOIM, €€ OYMCTKHE OT HAHOCOB M JgJde-
auA mexny KKK, KMK ® MecTHHMM KaHauam, OpOWapmEME OpHOpexHHE
3eMTH BLOML P.AMynapeE Ha TeppETOpMM TypxmenEn (puc.I).

PacyerHue MaxcHAManbBHe pacxold B KKK M npuOpexHHe 3eMmul cOC-
repaT 800 M2/c, B KMK - 540 M3/c. OcHOBHHe COODyXEHAA IMAPOY3J8
pacnoJoxeHy B palioHe cywecTByOuMX BOLO3adopop B Kapakymckuil B
KapumeacKAi KaHaJH (CTBOP BONONOLNODHHX COOpyXeHWil — HA paccToA-
HME 7 EM HMZe cyuecTBywumeil IOJOBH KapakyMcKOro xanana).

Banaga ordopa nourTH S0% cpenseMHOroseTHEro CTOKAa H3 Taxof
Kpynno pexs, Kak AMynapbA He HMeeT ODHMEDOB pDEWEHHA B OTedecT-
peHHOfl B 3apydexHoft nparTMke. lo pa3saMYHEM NPHYHHAM OPOeKTHDOBE-
e KuauaaAroKOrO IHApPOYSJAa LIANIOCh ¢ nepepupamu Oo4TH 20 xer.
Odmpit 3aMEce] peleHMsa CMIPOY3J& 38 BT0 BpeMmda OpeTepoeJ] KOpDeHHHE
A3MEeHEeHHA, TAK KaK 3TOT 3&amucen OHA TECHO CBA3AH ¢ OTHE/bHHMEA
TpedoBaHMAMM K THJDOYy3dy, & TAKEEe NDHPOAHHMM H CTPOMTEJNBHO—XO0—
saflcTEOHHEME YOAOBHAME M, INaBHOE, ¢ OpodJeMami, XapaKTepHHME
IAA BOJ03a00DOB M3 DEK C BHGOKOM MyTHOCTBD, KakoBOff ABNAETCA D.
Avynapea (cpeuserofiosas — 4 xr/m®), O 3HEYATENbHHME yKIOHAMH
ponsof mopepxsoctH (0,000240,00025), MeaxonecdaHHM DyCJNOM B He-
paBHOMEDHHM CTOKOM. -

lepsoHayanbHaA KOMNOHOBKA Iuapoysza (1962 r,) Ouna cBfA3ana
¢ wneell dophOHM ¢ HEHOCAMM C (OMONBD OTCTOHHMKOB C ruapapnEdecKol
OpOMHBKOM M COPOCOM HAHOCOB B HHEHMH 6ped. OnHaxo HMccneloBEHHA M
pacueTH NOKA3AMH, 4TO AMyAapbd odnanaeT BHCOKOW TpaRCNOpPTRpYyDuEd
anocoCHOCTEY TOABKO B OTIeNBAHE [EepHOIH MHOLOBOIBLA, & NDH OOCHE-
NOBATEJbHOM DACCMOTDEHMM PANA JeT OanaHc TBepuoro CTOKa, NOCTyna-
omero B HEXEME Opep CMIpoysna, HapymaeTcA, ¥ TaM NOCTENEHHO MAET
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RErROMJeHEe KDYyNHHX ¢parimMi#l RAaHOCOEB, YTO BeleT K NOBHMEeHHD OoTMe-
TOK JIHE ® ypopHeff BONH B HMxHeM Obpede, yMEHBUEHHD Nepenansa Ha
FEJpoy3Jie ¥ HapymeHHD PadoTH OTCTORHHKOB.

Tarkem oOpasoM, CEOpPOy3eJd ¢ FRIPABJHYECKHM NPOMHBOM H8HOCOB
OKA3A&NCA HEeCOCTOATENABHHM ODE 3AaN8HHOM YyDPOBHe BOmOOTOOpAa, €ro
ocymecTBJEeHHEe NpMBeJyo OW K O0OcTeNeHHOMY "3aXopoHeHHD" IHIADOY3Ja&.

1A co3naEEs HODMAABAHX ycaoBE#t padoTH TEIpOy3ia HeoOXOIM-
MO H3HMATE H3 OTCTOMAMKOB HAHOCH MEXSHHMYECKHM MNyTeM MJM TpaHC-
NOPTHPOBATE HX B KpyNHHe OeperopHe eMKOCTH A OTCTOA.

Orcona, RaKk clelcTBHe, NOABMJI&CE OpPOTHBONOJOXHAA 3anada:
BMECTO TPAIMIMOHHOrO M304BJEHMA OT HAHOCOB OpH BONO3&adope 38
cueT COpDACHBAHHA HX B peKy HMXe I'MApoy3Jia norpedoBanochk, Ha0G0-
por, oTo0paTh M3 peKH B BOJO3alop BMecTe C BoXoit onpeneseHHH{
o0seM HAHOCOB, KOTOpHH He HoJxeH OHTH MeHbme pacHeTHOro. Taras
OOCT&HOBKE BoOpoca Owia CpOpMyJAMDOB&HE ODOEKTHDOBIMKAMH M yYEHH-
ME B KOHIE CeMHIEecCATHX IONOB, KOIJa CXemM&a THApPOy3Jasa Owila 0OJ-
HOCTHED OEepecMOTpEHE.

[lpx oToM CHaM creJaHs NpopadOoTHKM BapUMEHTOB CRIpOy3Jaa ©
MexaHu4eckoll OYRCTKOR OTCTOHHMKOR OT HAHOCOB, KOTODHE OOKA3AJH
AX ManyD 9KoHOMEYecKYyD a({eKTHBHOCTER: BEJMKH SKCILIYAaTallMOHHHE
pacxomE M TpymoeMxkE padoTH OO O4YMoTKEe, Oonbmolf pacxol MeTaLis H
SNeKTPOSHEDI'HM 0DM HaMHBE OTBANORE,

PaccMoTpeHH OHJNM TaKxXe KOMOOHOBEE THIpDOy3Ja ¢ ABYyXCTOpPOH-
BEEM BOLO3800pOM ¥ OCaSX[eHMeM HaHOCOB B BOJOXPEHMMNAX-OTCTORHE-
Kax Ha JeBOM ¥ npapoM Oeperax. [Ipm aTom Ha JieBOM Oepery npemno—
Jaranack camoTedHad nopava B 3eMICKOEe BOJOXDaHIIMmE, & Ha Opa-
BOM Oepery, H3-38 OTCYTCTBHA NOAXOLAWErQ eCTEeCTBEHHOI'O NOHMEE-
HEA MECTHOCTH, [pelycMaTpEBAnach 3aKaike B EMKOCTh ¢ OOBANOBAHM-
M, JKCILIyaTalMA npapodepexHOr0 TPEKTE B TaKoM cJhaydae Owia Od
BEeCcEMAa CcNOXHOM, A MeponpHATHA — IOpPOroCTOAUMMA.

Onraxo B menoM pelleHMe ¢ OTCTOeM HAHOCOB B KDYNHHX EMKOC-
TAX OKA3ANOCE HAWOOJee palMOHANBHHM, [Iocjse MHOPOYMCAEHHHX Npopa-
OOTOK OwWJa CHeNAH BHBOJN: MHIpDABMMYECKaA NPOMHBKA HAHOCOE HEBO3-—
MOXHA, MeXaHMYecKas OYMCTHA HepalWOHANBHE, OT HAHOCOB HeOOXOIm-
MO M308BIATHLCA B yAANEeHMM OT CUIpOy3Ja, B BOLOXDAHMJMUAX-OTCTOH-
HEK8X; OpE 3TOM TpPaHCOOPTMpOB&EHHe BOOH M HAHOCOB MNOJAEHO GHTE Ca-
MOTEYHHM, :

MozesbHHE HMCCJAENOBaHMA DAas3/MYHHX KOMIOHOBOK DEYHOr0 CHIpO-
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y3Ja ¢ IBYXCTODOHHMM BONO03a00pOM OOK&3AMM, 49TO OO0eCHeYHTh 3&X=—
BAT TpelyeMOro KOAMYeCTBA HEHOCOB HMCKOJBKO He Opome, YeM OT HAX
M30apHTHCA, 00 KpaftHell mepe, NpE IBYXCTOPOAHEM BORo3adope ® UMA-
HOM MONBOJAmEM KaHAme, KOTODH) DeKOMEHINYDT HODMH.

MozeJsHHME MCOCHENOBaHMAME HA HKH3NISAKCKOM IRIpOy3Je HaimeHo
KOMOOHOBOYHOE pemeHHe, olecoevmBavulee 3aXBAT HAHOCOP B TpedyamoM
KONHYECTEBE TOJBLRO IR ORHOCTOPOHHErsc BORO3adopa. YYHTHBAA 3TO
00CTOATENBCTEO B TO, 4YTQ CAMOTEYHAA MON&Y& BONH BO3SMOXHA TOIBKO
Ha nesoM Oepery (» 3emuckoe BOJOXpaHHJMmME B roxose Kapakymckoro
KaHane), OpPOEKTHHME pemeHMAME, paspadorassumu B T30 Husumaarcmo-
ro rejpoysna (I980 r.) opeaycMaTpEBEETCA Bechk BONOOTOOpP OcymecT-
BJATE Ha JAeBoM CGepery. Doocse orcrod 5 3edMOcKOM BONOXDAHHJANME OC-
BeTJeHnad Bojla nonaercd B cHcTemd HEKK u KiK. -B nocmepeufl sojuas c
Jeporo Odepera AMynepbM Ha OpaBuil OocTyOseT 00 akBenyKy. Bocooase-
HHEe 00TEph Hanopa N0 MAMHEe BCErD TPAKTA — OT I'OJOBHOIO BOXO3ado-
pa I0o aKpelyKa - OpDOM3BOIAT JeBOOeDeEHSA HACOCHEA CTAHIEA Oepe-
KayKkE. [lepexoq Ha OJHOCTODOHHEH#f POMO3ACOP OO3IBOJHMA OTKA3ATHCA OT
IJIMHHOr'O 3aperyAEpoBaHAOro pyoaa (KOTOpoe paHee OpenycMaTPHBANOCEH
JnA CO3NaHMA DASBHOMEDHOIrO NOMNXONA NOTOKE K OBTOHHHM COOpDYEEHHAM
® ofecOoedeHHsa OAQroNpHATHHX yCAOBEE N0 peryaMpOBaHMD O0CTYIAEHHMA
HBHOCOB B KaHANH) M BHEC CymecTBEHHHEe HM3MEHeHHA B KOMIOHOBKY ©O-
opyxermfi, Coopy=eHmsa, BXOIAUME B KOMILIEKC IEApOy3Ja, OOKa3aHH HA
pac.I.

HeoTremnemuM SJeMEHTOM CEIPOY3Ja ARIAETCA TaAKEe 3eHICKOoe BO-
JOXpaHRIMme ¢ KOMILIEKCOM COODyXeHE®, XOTA OHO NDOEKTEDYeTCA OT-
IeabHO (CTpOMTeNBOTBO ero Hadaro B I98I r.). Perymmpomanme moc-
TYOJEHAd HaHOCOB B KAHANH peleHO B HacTOoAmeli KOMOOHOBEe ¢ MCOOJb-
30BBHHEM MEeCTHHX yCAOBHil, 3Ty 3alauy OpelNoaarseTcA pPeAIM30BSTH
oyreM co3naHMA ycaoBell, OAaroOpHATCTEYOUMX 3a800py KpyOHHX Hago-
COB BO BXOIHOE OTBEDCTHE JeB0o0epexHOI'0 BOAO3A00DHOIO COODYEEHMA.
C arofi nenko BXOJ B BOLO3a0OpHOE COODYEEHHME Da3Memed HE COTaCHIb-
HoM (dapsarepe pexkm, KOTOpHi#t O0p&a3yeTcd B Pe3yABTATE OTKAOHEHHA
NOTOK& OT BHCTyODaowero muca laypiak Ha Opaposm Oepery pexm, JToT
MHC, CJAONEHHHE KOpEeHHHMHE NOPONAME, COOCOUCTBYET TOMY, 4YTO pema
3fieck (COrNacHO MHOI'OJETHEM HAOJDHEHHAM) 3aHMMaeT CTACHABHOE OO-
JokeHKe. Ha Boed NDOTAXEHMM JOCTE&TOYMHO IAMHHOIO y4YaCTKa DeKM,rne
MOXHO OHJIO BHOD&TH CTBOD OONOODHHX coOpyEeHMi A Ku3njiaAxcKoro
ranpoysnia, 3T0 MecTO — EINMHCTBEHHOe, I'Ie HMeeTcHd BHXON KOpDeHHHX
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Puc.l. KuaunadAxkckuil ruzpoysen Ha D.Adynapbe:

1 - peuHoll reppoysexn; 2 - BOJO3a00p CTpOA-
werocAd 3eHCKOrO BONOXpEHMIMmA; 3 — CymecT-
pyowai GeconoTHHHHE pomosadop B HHK; 4 -
ckanbHuil Muc; O - HMK; 6 - cymecTeyoumil dec-
nIOTERHEE Bopmoaadop HMK; 7 - JerpcKoe BONO-
Xpaauaume; 9 - ysea-gemrens; 10 - coemmHmM-
rTenbHHe Kapam; 22 - HKK; I2 - sonopunyck M3
3euwgcxoro pogoxpannauma B KKK ¥ HNMK; I3 - mo-
gep; I4 - nepoGepexnuil y9actox HHMK; IS - RHa-
COCHaA CTAHIMA nepexauxw; I6 - CGeperoykpemnie-
Hee; I7 - wmwa-peryadatop OecMIOTHHHOr'O BOAO3&-
dopa HKMK; I8 - Bmacocmad cradmid % Ia HHMK;
19 - HKMK, '
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Prc.2. HomnoHoska pedsoro rempoysaa: I - craibHui
MHC; 2 - OChb MONBONAmMEro KaHama; 3 - cTpye-
HaopapnAomad Namda; 4 - Bomo3adopHOE COOpyEe-
HHe; 5 - 3emndAHad INOTHHA; 6 -~ COENEMHMTEJHHM]
Rapan; 7 - OoTCTOMHEK; 8 - namda OTBOAAWErO ga-
Rana; 9 - orsopsumit Kagan; I0- BomocOpocrad
[LIOTHHE.
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OOpOK, MMEA B BHJY CAMOTEYHYD 0OHaYy BONH B 3emIcKOe BONOXpAHE-
NHme .

Opomis HExHero obeda MMIpOy3aa odierdaercd, ecam odecme-
YETH 38XBAT HaEdonee KpynHux fparimull. OpHEaKko TOrZA BO3HAKEET
opodsesMa TPEHCOOPTEPOBKE HX [0 KaHANY B BOJOXpaHMMNe-OTCTORHRK.
lostoMy B roaopHol JacTH KaHaja, cpa3y 3a BOJ03a00pOM, yCTpaEBA-
eTCA NEecKOJOBKA AIA KDPYOHHX dpaxusi.

B pesyabTaTe YBASKE M pA3peWeHHA DOSHMKIMX OpodmeM B OROH-
qaTesbHEOM ODOEKTHOM pemenus, nprasrod B T30 Husumadxckoro ruupo-
yaaa (I980 r.), KOMOOHOBKA OCHOBHHX COOpDyXeHHR DevHOro IEJpOy3-—
Ja cjOpMMpOBAaNach B BMJe, OPENCTARIEHHOM HA PHC.Z.

Takum 06pa3oM, Opa CONLMOM OpOLEHTE BONOOTOOpA H3 DER C
Gosbwol MyTHOCTBED, THOA AMyJSpHE, HEOOXOIEMO EMECTE C BOHNOR H3H-
M8Th M3 DPEKH OpONOpLMOHAABHOE KOJMYEeCTBO HEHOCOB. [Opm aTOM Heae-
co00pa3HEM ABAAETCA M3OaBjeHHEEe OT HAHOCOB, NOOANADMEX B BOJO3a-
GOpHHE Y3 M BMecTe ¢ BOmoff, NyTeMm OTCTOA HX B COENMAaIbEHX Gepe-
FOBHX EMKOCTAX.

Jlaxsrefimie MocAefOBaHMA HeOOXOIMMO HENDABETH HA Pa3pacoTKy
KOHOTDYKIEH coopyxeHmE M TaKMe KOMOOHOBKM IEJIpOy3Ja ¢ HByXCTO-
POHAEM BONO3800POM, KOTOpHE OOecnevYmBaiE OH rpedyemuilt 3axsarT Ha-
HOCOB B peryadTopH Ha oda Oepera.

r.3.0unocos, X.A.Vpmyxamenop, Kadl.TexH.HayK
( CAHMVMPH mm.B.J.Kypusa)

PACYET INEROPMALMM FYCQIA, 3APELYJIMPOBAHHOLO
NOMEPEYHENS! JIAMGANM

B pesyJbTaTe DEeryiMpOBEHMA KHIKOIO H TBEpAOrO CTOKAa p.AMy-

napp  TyAMyDHCKEM BOJOXpaHUJMUEM OPOMCXOLET nepedopMEpPO-
BEHME DyoIsa B BEpXHEM M HuxHeMm Obepax CHEpoy3na. B BepxneM dbpe-
e DpoMcCXOOMT OTJOXEHHEe HAKOCOR - 3OMNeHMe Hall BOJOXPaHFUIEMA
P HAEHEM, BoJEACTBEE ONOCTYIUIEHES OCBeTAEHHOM BOXH, — OCumil pa3-
MHBE pyona B NOHMEEHMEe YDOBHA BOMNH.

Ter gak vema pojoxpasmwmuma TyAMyOHOKOTO IHUPOy3xa OyaeT 3a-
FAATHCA JUMATENbHuil Nepuon, oOWAR pa3mus pycna HEEHero Obeda oy-
LeT NPOTEKATH LOJrO ¥ DPACOPOCTPAHMTCA HA MHOMO KIJIOMETDOR HMEE
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DAOTHHE.

Coramacao pexomenpaueam C.T.Anrysusa /1/, peryampopamme pyc-
Jia B HEXAMX Obefax CRIPOYSAOR Ha SHEYHTENHHO CoXbmOR JUmEE 'OpO—
H3BOOKTCA B LIENAX OpelnyOopexiessa OAyXNaHMA peKM R pasMuBOB depe-—
[OB, & TAKEe JUIA yBeJUYeHHA TpaHCOOpTEpyomel coocoGHOCTHE ODOTOKA.
Ilna peryaAmpOBAHEA Dycja B NpeNoTBDANEHHA DA3MEPA Gepercs HA D.
Avy napbe HAExe TyAMyOHCROIO IEIApOyaxa Ha CONBWOR ImHEe NpHMEeHRADT-
oA TpaBepeHHEe namdu u3 MecTHoro rpyara /2/.

[lps DOCTpPOGHHE CMCTEMH TDABEPCHHX HaM0 Ha DeKe BEXHO yOTa-
HOBJIEHEE® 38KOHOMEDHOCTeR pacTeKaHWA NOTOKa ¥ MOpomeccos nepedop-
MEPOBGHESA pycna, CTECHEeHHOID OonepedYdAuME namcame, Kar noxazamsm
HCCHENOBAHNAA, B CTECHEHHOM 4aCcTH DYyCAA OPOMCXOIAT AedopMALlm
(pasMus B HEMHB), & B MexNaMCOBOM NpPOCTDEHCTBE BLOMB Oeperos
Hab/iniaeTed DTACKEeHHEe HaHOGCOR M momseM mHa /2/.

[porsos mefopmeunms pycaa, S8peryi¥DOBAHHOrO NONEPEYHHME NaM-
OemME, OOSBOJMT OOpele]HTh BEJMYMHY DA3MHBA JiHA M CEMXeHHe ypOB-
Hell BOOH B 38pEryJHMpPOBAHHOM pycne; yCTaHOEMTH, KOr'a nerecoodpas—
Hee OPOM3BOIMTEL KpelueHMe OrOJOBKOB Namd, DACOOJOXEHAHX B 30HE
o0mero pasmiBe, - N0 MM 00CAe M KaKHMi MeTepuanaMd sgpexTHBHee
¥ BHrOJHEee OCYyMEeCTEMTEL KpelJeHHe OTKOCOB 3eMIAHHX 38WMTHO-Dery-
JUPOBOYHHX COOpPYEeHE#l M IHa pPEeKM B 30He JNellcTBHA STRX COODYEEHER,
a4 TaKke HalHaYyeHHe OTMETHKH Bepxa TpasepcHHX Nawmd B Op. Onpenexne-
HEe o0nema Jedopaaiie NO3BOMMT BHAENTH, KaKaA 48CTh HAAOCOB H3
OpPONYRTOR D&3MHBA CyLeT OTJErSTHCA B BOJOBODOTHHX 30HAX BIOAB
O0OEX Oeperop, 4YTO HeOOXOOMMO SHATE NDH OCBOEHMH NORMEHEHX 3e-
MEJIb .

Ina pewenna 3apavd O AedopsalM¥ B cpenAell 9acTE pyocuma Heol-
XOIEMO YCTHHOEMTH 3&KOHOMEDHOCTH pEETEEEE.HH noToka (cKOpOCTHOIO
nons) 38 pamoamH.

B cnyroft cTOpPOHH, HEOOXOIMMO ﬂuﬁumsn, KaxkEM o0pasoM Opomc-
XOJAT JEQOpMalMM pycas, 3aperyJMpOoBaHHOrC JaMOaM:.

[lporspefieM OpECAREEHHEHA DacueT pycAoBOf JedOpMAIME B Opeme-
JeX Mexny mamCamel M pPAcCMOTDEM cJaydall OaHOBOI'0 PACUMDEHEA NOTO-
ka B pedopMalEm pycna 38 CEMMETDEYHO pacnonoxeHHOf cmoremofl mamd.

PacgeTHan oXeM& DACTER&HMA NOTOKA 2a Jamoawmy NDHHATA aHANO-
IUYHO CXEME DACTEKSHMSA 'rjrpdyneumux oTpy#l B OrpaHMIeHHOM 0DOCT-
pancrse /3,4/.

Inn pacYeTa Ieopualy pyclia OpMHAT OdanaHcosuit mMeron, npen-
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xoxerault U.H.Jesr /5/, K.W.Poocunckum u U, A Kyassmeuu /6/, nao-
maif Hamdojee yIOBRIeTBODHTENBHOE COBNEIEHNE C HATYDHHMM IaHHHMA,
Ha pucysxe maoOpaxzeHs pacuerTHas cxema PECTEKAHMA NOTOKA 33 NaM-—
Gamm. -
loTok mpoTeraeT MeENy OroJOBKaMM NaMO uMpHEOE O, CO GKO-
pocrsp (% , pacxomom Hamocos - F, u pacrexaerca’s pycno mapmuof
8 . lomoxenMe pa3NeMTeNBHNX JuuMil XapakTepmayer: O-/—g0'-3-—

= TDaHMIS 30HH MHTEHCHBHOI'0 TYpPOYAEHTHOI'O NepDEMEUNBaHUS e pHHOE
6 co ckopocrsp (Y ; ¢ -4- IPEHHIls TDAHIMTHOrO MOTOKS UMPUAOH
0, ., crkopoctsn ()., pacXomom HAHOCOB Pr i 0-3 - rpemeua anpa
mepegoR Uy , cKOpOCT BD Us, pacxomom masocon Py ; 0Lf - rpaBnna
odpaThuX Tewenuit mupusod Uy , cropocrso () , PECXOJIOM HaHOO0B
Py ; 0-2 rpassua rouek, rfie Opomoibias CKOPOCTh paBHAE HyJD.

Pewenue 3afia9¥ CBOANTOA. OpM H3BECTHHX DACXONAX BOIN :
mipuae B, , rayomse noroxa fip, ckopocr: (s , pacxome HaHO-
COB ¢, B yCHOBMAX DyCA& PeKM Ha OOIXome K TPDABEDCHHM HamiaM. K
onpenenesin cxopocr® (f;, mupuns O, , rayousd notoxa fr ¥ pac-
Xona HaHocOB F; B TDaH3MTHOM NOTOKE, Ile NPOMCXCOET B OCHOBHOM
RepopMalis pycaa. B 30H&X BONOBOPOTE ODOMCXOIMT OTIOEEHHE HAHO—
COB; [OBTOMy HEOOXOIMMO yCTAHOBATE ckopocTs (Jy , wmpmry Oy M
pacxon HaHocoB Py .

lpa samanrom pacxose B pexe (/p umpumy pycna, ckopocrs M
PAYORAY [OTOKE IA yoxoBE# D.AMyIepEM CNefiyeT ONDeNelsATh MO S&-
pEcEMOCTAM C.T.AnTyHmHE.

Pacxon HaHOCOB B pexe onpesiemiM 0o gopwyxe B.E.Tyzosa /8/,
00Ay9eHHON Ha OCHOBaHME MCoJAeNoBaAMft DyCIOBHX IefopMaif B Mej-
KONecYaHyX pycaax: -

a’ﬁp

ar_(g_{":fﬁ)ﬂﬂf ’

r'ne a - CpDeNHEE NMEMETD NOHHHX OTJOEEHMH, MM,

PeayaeTaTH HaTyprHX Hadtmpenuit H 8KCOEDHMEHTH Ha DasMuEBae-
MEX MoZenAx /9/ noxasems, 970 AefopMANEA Dyola OpOMGXOIET B 00—
HOBHOM B 30He TDAHIMTHOr'O 0OTOKA, e CKODOCTHE HamdomsmHEe. B
30HEe MHTEHOMBHOI'O TYpPOYJEHTHOrO NepeMeNMBARMA MEDHHOM b O pOR G-
XOIET B3BEIMBaHEEe W NepeMENBAHHE HEHOCOB, NDUHOCHMHX OOTOKOM
H3 OPONYyKTOB DA3MHBA, KOTODHEe 33XBATHBEDTCA OONEDEYHHME TOKAME
B 30Hy BOUOBOPOTOB H OTJACaUTCA BIONE OEDEroB.

Pp‘ﬂmz (I}
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PacyerHas cXeMs8 DacTeKaHEA NOTOKE B Jefopuaipis
pycna 3a namoass.

. B yy -
Sy [* L 4, 4
w—-*‘
== il S S
M
) e Xa
—— I_I. .1
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Ina pewenwsA 3anadyd O nefopMauMM pycaa HeOOXONMMO YCTaHO-
BETE 38KOH M3MeHeHHA ckopocTeft B 30He Ampa notoka (f, , ero mu-
puey Oy ® rayowry hs enoss pacumpsomeroca moroxa.

38HOH H3MeHeHEA cKopocTeff B 30He Anpa Uy onpenened ¢ No-
MOWBI YDABHEHMA COXpaneHHMsA KOJMMYeCcTBA NBMEEHWA, & WMpRHA AIpA

tﬁg - H3 ypaBHEHEA DABHOMEDHOrO NBHKEHHWs; OODPANOK peuweHMs Taxol
Xe, Kag B-padorax /3,4/:

s\ . { s e 2‘%" (2)
(Ua ) i3;+ﬂ,4-"5 3){:[ J'F 6 ?J :

Ay / 3

by=—oune &+ (Fiy B (3)

rue 5;-!%"; g-'é‘i—; 6"‘:5 = Ea '

":F - JEJOH QNHAE, pABHHM ‘{F -—ﬁgﬁﬂ ;

A - gospQuIMEHT IMADABAMYECKOr0 CONDOTHBJIEHMA.
I'IyOuHa NOTOKa B CTECHEHHO# 9acTH Dycia MexIy OroJOBKaM:
namé fl, onpemeasercs no gopmyae B.C.Anrymmna:

b (B2 )™ (@

Tnyduna noToka B CHTOBOM pycae ﬁp B KOHILE D&CTEeKaHHMA No-
TOKA 34 NamOamM ycTaHapwBaeTcda Taxkxe no ¢opmyne C.T.ArryHmHe,
lUmua pacTeraHEs NOTOKa of paBHaE

L=(2+3)b,. (5)
3uayenve ( , cornescmo padoram /3,4/, MOXHO NpMAATE paBRoll
6=027x. 6)

Onpenemtp 13 (2) u (3) 3xevenMs ckopoot (Y , MMDHEH ﬁﬁ L
IAyOuHE 00T0R8 [flg=hy-lg:X B CpeiHell YaCTH DycNa, MOKHO BABNTH
BO3MOXHHE BEeJMYMHH JegopMalLMM pycas, 3aperyJMpoBadAHOrO OooOoeped-
HEMH IEMOEME . '

JeQopmaimsa (pa3Mup AN HSMHB) B 3aperyIMpOBAHHOM Dycie Mmpo-
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HCXOIET, B OCHOBHOM, B cpelHef JacTE ero, rue CKOpPOCTE NOTOKA
Ha#ooabIme. :

Jna oopenenenMd BeNHYMHN NedOpMALME DyCNa COCTABEM YDABHE-
gHe Oanenca /5,6/B KOHEWHHX DA3HOCTAX:

(P;*Pf)d#'ﬁqp AKX CAZ (7)

rne P - pacxon HEHOCOB, MOCTyNapmMX HA pacueTHu YIACTOX
wmgot 4X |, w3/c;

F, - pacxonm HsHOCOB, BHXONAWEX 38 ro Npelei:;

By - cpemsas umpuna pycla Ha yyecTKe Dekd LmHOM AX ;

AX - JuMHA 9/MEMEeHTSPHOI'0 DACYETHOLD y4Y8CTKA;

At - ppema npu Q=comt ;

AZ - BeJuuEHE pa3mupa (HamuBa) XHe pycna 3a spems AL .

Pacxon nanocos F, m F, onpenenserca no gopmyae (I). 3ame-
HEB B HeRl pacxonl ( ruNpaBiARYecKMME aJeMEHTaME NOTOKA Ha yYacT-
ke pasmusa - @ =0, h- (7, - nomyqaem:

' 23 R
Py =0,00002 iL-;—"E - (8)

lepaanesbHo ¢ pacyeroMm Hedopuauii pycna Ha KaknoM yuacTke

NPOM3BOJMTCA PECYET KPUBOR CBOCONHOM DOBEPXHOCTH 0O dopMyxe:

F
AH = ;%ﬂ—-a# . (9)

rpe A H- - nanende cBOCOMHOR NOBEPXHOCTH;
Al - DmMHa pacYeTHOro YY8CTKA;

Kot K
Ky=—'3—% - cpelHee Ha y4acTKe 3HEUEHME MOLYIA
pacxona,

K=wevh

lopanok pacyera pedopMaure pycla caeiyoumi,

llpr 3anaHAoM pacxone Bomu @ +00 MOXOMHEM LEHHHM YCTEHEBMH-
BAOT I'MADARAMYECKHe 3JeMeHTH noToka no gopuyxaam (I1,2,3); no sa-
BEcEMOCTH (8) - pacXonl HEHOCOR B peke,

lip¥ SamsHHON mMpMHe Dycha y CrOJOBKOB mamé U, onpeneisem
23 (4) raydusy noroka /i, ¥ cropocts (= -

[Io naHHHM ﬁ'., » Ny, U, no gopuynem (2-5) Haxomum 3HAYEHMA
(Jgs Oy hgy % . PE3IOMB y4aCTOR DyCNE HA SJEMEHTEDHHE OTDEIKH
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Aol AX; mna kexnoro crsopa, naxomum (%, , &y, , hs , onpe-
menseM 0o (8) pacxon HaHOCOB Pi' B HE@Yade ¥ KOHUEe yYacTERa, M 0O
sepKcHMOCTE (7) yoraHapmMpaeM BeMMYMHY NedopMAaLMM DY CAA.

[locne nporapeneHMA HECKONBKHMX LEKJNOB DACYETE NDH D&3JIMYHHX
3HaveHHAX pacxoma (I u Bpemensm Al onpemensem oCmufi o6LeM Je-
(POpMAIME DycNa B Te4YeHHEe I'Ofla, YTO OO3BONMT YCTAHOBETH OOUYD Be-
JMYMAY nedopmanME pycaa (passupa WM HamuBsa).

llpr pacyere mefopmaumi pycna HeOGXONMMO YYeCTH, YTO B AHEHAM
Ored TyamyoHCKOro IEIpOy3Jaa NMOCTYNAET OCBeTAeHHH# norTox. HaHoow
MOTYT OOpE80BETBCA 38 CYET PasMuBA DYyCla ¥ CMMBE DYCAOBHX 00pa30-
Bapiml. CmemopaTensbHO, B NEPBOM CAyYae HaNO PACCMOTDETs nedopMa-
[HE pycna, KOrRa OOCTYNNEHWMA HAHOCOB HET, T.e. DACXON HAHOCOB B
CTBOpe nonepedANX namé papeH Hymo - P;=( , a BO BTODOM Quydae
HaHOCH OOpa3yoTCA 38 CYET pasmuBa pycia, T.e. P, 40 .

B pesxo pacmMpsoumxcA M KpuBoiMHe#HMX pycasx (misHOPaT 3a-
A&4a) OanadcoBHil METOJi pacuera Tpecyer COOTBET CTRYNIMX npeodpa—
3opaHBll. B sroM caydse Bech Mocaenyemull yIacToK 0O LEpEHE H LIM-
He pa3CMBAETOHA HA SJEMEHTADHHE OTDYH, M Kaxiad CTPyA paccsarpi-
BAETCA KAK CAMOCTQATENBHHl NOTOK B LA KAxNoB M3 HEX NpHMERAET-
A ypaBHeHHe OanaHca HaHocOB B sume (7).

I porwMep. Paccuuraes medopuamus pycna, CTeCHEHHOrO None-
PEYHHME NamOaMid, OpM chenyoumsx RenEmx: @ = 2500 M%/c; B = 659;
h=23uwu d=0,2m; i=0,002; 0,=600 M; at= 5 oyroK
ho = 2,55 M, & = 1500 u, Lg= 0,00I3, A = 0,0022, (= 1,63 w/a,
¥ = 235,3 M.

Pe3dEp pycao 0o fuMee Ha PAEMeHTapHHe yuacTE ( AX = 200 M),
CBelleM pacHeT B TAOMMYHYD $OopMy :

I'nipapaeyecKre Homepa y4acTHOB

B R R T I ; i : 0
: ‘ . ] 4 P iy A b

¢ M G I Sk A e o St 7 MO0 e - AB00
b, M 54 108 162
4, 0,09 0,18 0,27
é 0,333 0,667 I
AH, M 0,04 0,08 0,I2
hg, M 2,52 2,65 2,35
5:, 0,928 0,79 0,68



lipogonx .Tatnuuy
______ I L T P WP (. i R OO O R T
Bg, M 557 475 409
Us, mfe 1,60 I,5 1,63
?,u{f’c 1,88 1,85 1,26
AZ , M -0,45 +0,1I2 -

HKaxk BRJUHO MO pesyabTaTad Talimim, Ha ydacTre Il raydmnas =
CKOPOCTh OPROJMBHJMCE K OHTOBHM M BCE HAHOCH TDaHCOOPTHEDYOTOA
38 NMpeJiesH yJacTka — HefopMalMi pycaa He NDOMCXOIRT. 3TO ARNAET-
CA KpHTeDMeM 3aBepueHEsA pacyeTs LA NaHHOIO pacxola BOIH.

IrTepartTypa

-I. Anrymmn C.T. Peryauposanme pycea. M.:Cenbxosrms, I956.

2. Tysop B.E., Pamsanos K.D. Peryamposanue pycaa p.Awmynapen
nonepevHEMA COODYXEHWAME W3 MECTHOrO rpyHTA. CO.HAYyYHHX TPYLOB
CAHUMFM. Tauxenr, I983.

3. Mexanep M.A. H Bonpocy o pacopocTpsHeHEE CTDYE Kanelb—
HOR EMAKOCTH BAOAL WepoxoBarodh nopepxsocTH. MasecTma BHMMC, 1.77,
M.-l, :38eprea, I965.

4, Wpmyxamenop X.A., Baxues M.P., MupsmaTor M. ( pacrers-
HHH NOTOKA 38 rayxolf moopoff Opw HamMuymy OGDATHOIO JHIOHA NHA.
Wapecrus AH Y3aCCP, cepeAa TexH.HayKk, Bun.6., Tamxent, I979.

S. Jleps W.W. Numenepraa rupponorud. M. :Bucmas mxona, I1968.

6. Poccuscrmil K.W., Kyasumma N.A. Banancosuft meTon pacuers
nefopmamey mHa noroka. Tpyms I'maponpoexta. Cd.  I2. M., I94,

7. Bexkcnep A.b., Jlonerdepr B.M. llepefopMupoBanme pycia B
HEKHEX ObeQax KDYyOHHX TEIpoanexTpocTadimfl, M.:3HeproaTommspsT,
1983.

8. Tysoe B.E. K ponpocy onpepeseHMs pacXxona HOHHHX HEHOCOB
no odmesmy pycnceoff megopmaume. CO. "lBMxeHHe HEHOCOB B OTKPHTHX
pycnax". M.:Hayka, I970.

9. Mraocos I'.3. HoonenopaHed MATEHCHMBHOCTH Oeperonux Jedop-
maUmB B Opouecce oCWero PA3MHBE MEJKODECY&HHX pycen. TesHoH NOK-
napop X1 Hay4HO-NPEKTHYECKOH KOHQEepEeHLMM MOJONNX YYEHHX ¥ CHelH-—
&NUCTOB YB0EKACT&HE N0 BONpOCAM MHATEHCHQUKENMH CeabCKOr0 X03Ali-
cTBa., Tamkedr, I983.
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P.YpruHOaeB,Kanl,. Text. Hayk, ll.P.Xaunamos
( CAHMMPA EM.B.J.Xypuea)

PEAUM OCAIFEHMA HAHOCOB B T'OJOBHOM OTCTORHMKE
KAPIIMHCHOTO MATHCTPAIMBHOI0 KAHAJA

B nmepese rofE nocae psofla KepuMHCKOrO MardcTpalbHOr0 KaHa-
na (KMK) B sKciiyaTalmMo BONONONAYA M3 DEKM B KaHal OcyuwecThmid-
nach 4Yepes TO4YKY Bojo3adopa, pacNoJOXEHHYD HHEE MHCE Oymu3auAnan.
HausibHas OpONYCKHAA COOCOGHOCTH cocramnana 80-I00 m°/c. Ho pe-
goMennamme CAHMMPM; » I981 r. Todky BOno3adopa E roJopHOM y4ac-
rox KMK DepeHecsd Ha DEHYD CKaIMCTYD 49a80Th Mmuca [lymM3manaH.

B CBA3E ¢ 0yCKOM HOBOIO NOINMTHBAOUEro KaHane Jepe3 TPYAHO-
passMupaeMHe CPYRTH DexEM NOCTYIUIEHMA M JMHAMEKE OCEENEHRA HAHO-
cop Ha nopmonAmest dacte HMK cress OTAMYMATBOA OT pEHEe CylLiecTBO-
BABWKX., '

C uexso paspadoTHE palMOHANBEHX METONOB DeryJupobBeAEd TBEp-
LOrC0 CTOK& B NONBOAANMX Yy9a4CTKEX HaH&JI0B, BHNOJEADIMX (yAKIER
rONOBHOrO OTCTOMHMKE, Hamu B [982-I1983 rr. B TeYeHHe BereTalloH-
HHX 0epuonos (MapT-HOAGph) OHMM OpOREJieHH HATYPHHE HOCIENOBAHMA
p paftoRe OecIMIOTHHHOr'O BONO3ad0pa M nonsopaAmeft dacTr HMK.

B 2ana4y HaTypHHX MccAeNOBaHHME BXONMNM CJElymEe BOOPOCH -

- H3ydYeHMe DEeXMMa NOCTyMNeHEA ¥ IMHAMIKE OCHXNEHHA HAROCOB
Ha nonsojAmell 9acTH KaHana;

- ONpefiesieHHe XaparTepa H3IMeHEHMA $paKi®MOHHOI'0 COCTABA JIOH-
HEX OTIOREHHMf ¥ BIBemeHHHX HEHOCOB BO BPEMEHM M 0O JUIMAE NONBO-
namefl YacTH KeHAaNa;

— yOTHOBJEHHE MHTEHCHMBHOCTM IAyORHHOR megopmarmu (aamne-
HMe-DA3MHE) pycia nonsojAmell 4acTE KaH&ans.

Wconenopadke HaHOCHOrO pexuma nomsopAnedt yacTH HMK mmeer
Gonbuofl npexTHYecKEM M Hay4Huit MHTEpec. M3ydeHde JMHAMUKE OCHEIE-
HUf HGHOCOP B NONOOHHX yCJUOBHAX B JIATEDATypPE OOYTH HE BCTpevaeT-
oA. [poBesensse pasee MccaenosaHus A.H.locrTyHckoro, AT . Xauarpa—
Ha W JAPYyCEX &BTOPOB OHJM BHOONHEHH OpH IuyOdAax XLo 4,0 M ¥ OTHO-
CHTENBHO ConbmEX yeaonax - ¢ = 0,000I-0,00003 ¥ cpejHEX CKO-
poerax - (Y= 0,3-1,0 w/c. '

OcoGeHHOCTHO PONOBHOrO OTCTOMHMKE KapllMHCKOI'O MArWMCTpPANBHO-
[0 KEH&JNE ABAADTCA CoJbmKe IAyOHHH - 5-8 M (mecTaMd 10 9-10 M),
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H3MEHYMBOCTE YPOBHA BOJH, CHHXDOHHO OTpax&amuasd KoJeOsHEe ypPOBAA
BOIH B peKe, MaleHbKEe yKIOHH - & = 0,0000I-0,000008 npm cpen-
Aux ckopocrax (f = 0,15-0,35 m/c. Pacxon momy B xaHane KoxeG—
nerca or 80 mo 230 m®/c. .

Jiaa peweHRA NOCTABJAEHHHX 38Jl8Y ODM DE3JMYHHX DeXMMax HaMe-
PANE pacxXon BOOH, pPacXOl B3BELEHHHX HAHOCOB, YKJIOH BOINHOR MmOo-
BEPXHOCTH. HaCanleHHs Beauch Ha cienypmux creopax: [M-II (y mxo-
" Aa B rapax), l[K-0, [H-8, [K-20, [K-40, OK-65, [K-I03. :

llBa~-TpH pasa B MecHl NETANBHO M3MEDANM MyTHOCTH W OOpeme-
JANE CKOPOOTH HBMXEHMA OTOKA. JUIA STOr0 MCHONB3OBAME IEEDOMET-
pr9eckyp peprymky I'P-21 2 OaroMmerp-OyTaaky odsemom 0,5 &, KoTo-
pue KpeouaM He PHOOBMIHOM [HADOMETDHYECKOM rpyse pecoM IS5 xr. B
TOYKEe M3MepeHMAa M oTdopa npod rpys ¢ NpECOPOM OOYCKANH C [OMOUBD
JedenkE "Hupa". '

Bo Bpema MaMepeHM# BIONE CTEODE HATAIMBANH TPOC CO COEIE-
&NbHHMM MeTKasmu 4Yepe3d 2,5 M. HaTep BO Bpemd H3MEDeHEA 3&KpelLIAIM
Ha Tpoce, M manbHelimee NBUXEHMe KaTepa BAONE CTBOpPA NPOM3BOIH-
A0ck BpYy4HyD. OMHOBpEMEHHO 4Yepe3 Kexmue 2,5 M H3MEDANH IJayOHHY
noroke. CHODOOTE M MyTHOCTBH CNpENENANE HA KaxnoM CTBODE B MATH
(MecTamu Tpex) BepTHKENAX OATHTOYEYHHM COOCDCOM: ¥ NOBEDPXHOCTH;
0,2H; 0,6H; 0,8 m y mua.

o XapakTepy M3MeHeHHA IMIDSBINYECHHX 3JEMEHTOB MOTOKE, 3&-
HJIGHHA H OYMCTKE IJIMHY HCOGIENYEMOr'0 KaHana MOZHO pa3leJHTh Ha 3
y4acTKa: _

— Depsull - ckanbHul y4acTOK KaHans. Pacnosomed B pefioe oT
K-I1 (Bxox B xeHan) no [H-0. WMupuna kenana 50-60 m, rayomea Bo-
IH B KaHane 3-5 M, cpejHMe M NOBEpPXHOCTHHE CKODOCTH BOIH COGTEB-
naor 0,46-0,95 m/c & 0,62-1,20 M/c — B 38BHCHMOCTH OT DacXona
H I'ODH30HTE BOJH B KaHanme. CEODOCTE IBHEEHHA BOQH 00 PAyOHHEe No-
TOK& paciopejielieHa DEBHOMEDHO ¢ HEKOTODHM yMeHbleAMeM Be MYHHH
€€ y lHa, & MyTHOCTH KMeeT PMN "canoxxa"™ ¢ HaMOOJBIMM 3H&YEHHEM
¥y RH&E;

= BTODOR y49acTOK pacnoioxeH B pafioHe or [IK—4 xo [K-42 Ha
PECUMpEeHHOR M yrayomeHHoM YacT® kKaHana. lwpuHa xaHans M3MenseTcd
or I20 pmo I70 m; cpeandad rayousa pomu 4,0-7,0 M. Hardoaemas ray-
OMHa HEONONEEeTCA B NONBOIHHX 3eMIeCOCHHX 3800MAX.

CpelAAA CKODOCTH LBEXEHMA BOOH cocrasader 0,14-0,35 w/c -
38BHCHT OT pACcXONa M YpPOBHA BOINH B xaHane., Ha aTOM yuacTKe HaHa-
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/18 CKOPOCTh B MYyTHOCTE pacOpelesieHd 00 rayoMHe HepaBHOMEDHO. Y
OOBEPXHOCTHE BOJNH M mo rayowmsas 0,2H nHadmopaorcs HauOoabime 3HE-
9eHEA CKOPOCTE M, Hao0OpOT, MyTHOCTE HMEPT HaEMeHBIee 3IHEYEHME,
HeueHas or rayOunw 0,6H, BeamuwHa CKOPOCTH Naliaer H, Raodopor,
MyTHOCTE PE3KO BO3DACTEET 38 CYeT NBMEEHHMA NDHIOHHHX CNOER Ha-
HocoB (B BEpe rpasesofl - OrymeHHO! MaccH HaHOCOB);

= TPeTH# y49acTok Haxommres Huxe [[K-42 mo HC-I. limpmma rans-
Ja 00 ypesy BOIH M3MeHAeTcA OoT 75 mo 85 M. Cpemmma rayomes 4,0-
7,0 M B 38BECHMOCTE OT YyDOBHA H DBACXONA BOIH. CpemndAa ¥ nopepx-
HOCTH&A CKODOCTH BOIH, COOTBETCTBEHHO, cocrapmawr 0,23-0,48 m/c
u 0,46-0,67 m/c. Ha aToM yuacTKe CKODPOCTE ¥ MyTHOCTH pacipeie-
JADTCA 00 IAyCHHE OTHOGATEJBHO PE&BHOMEDHO.

Janrse 4 cepmil usmepenmii sa I983 r. HaseceHH Ha rpafEKR
(PHOYHOK), M3 KOTODHX BHIOHO 38KOHOMEDHOE M3MEHEHHe My THOCTH R
@PaKUMOHHOr0 COCTaBa HEHOCOB KaK N0 JUmHe nousomAme#l wacr: HMK,
T&Kk B 00 BpeMeHH B CBAJM C 38WJEHHEM ero M naieHHeM COPH3OHTOB
B pexe,

[lo ngnHEM aRaMM30B, npopeneHHEXx 19 mas I983 r., opm pacxo- *
Ze B kanare 180 u®/c BxopAmas MyTHOCTH COCTaREIA ( Fac ) 6,20
xr/M°, BuXONAmad MyTHooTH Ra MK-65 ( M4, ) - 3,80 xr/M°, & mo
MaHHuM 21 MOAA, OpM pacxone B xasane 185 m°/c BXojsmas MyTHOCTH
Ouna papRa 2,98 Rr/m°®, puxomamad - I,50 xr/m>.

I4 mwons opu @ = I35 M°/c BxomaAmes myTHOCTH 2,35 Kr/M°, BH-
xonamen - 1,07 kr/m®, & I6 cenrsadpa 83 r. mpm Q = 130 M®/c
BXORAmeA MyTHocTs 1,83 kr/mM®, suxomsmes - 0,32 kr/m°.

MsmeHeHNe OTHOGHTENBHOrO CONEDEAHHA OTHEABHHX (paximil Haso-
COB 0O JUmMHe NONBONANEr0 KeHAaNa EMeeT cBoeodpasHu@ Xapaxrtep (oM.
pucysox). [ecganux dpaxumf (d}ﬁ,ﬂsj B COCTEBE BXONAMMX B KeHAT
B3BEWEeHHHX HEHOCOB colepmuTcA 14-20%, dpaxuse 0,05-0,0I mu -
55-75%, a d < 0,005 - 6-I7%.

Mecusnue gpaxmmp ( 0> 0,05 MM) NOAHOCTHD OCERNEOTOA IO
OK-I0, a copep=asue dpaxumi d=< 0,0I m»v Mano m3MesseTcA N0 M-
He KaHana. C ypeJMYeHMEM DAcCCTOAHMA OT BXONHOI'O CTBODA OTHOCH-
TeJbHOE cOomepxaHne MeakuX dpaxumii HAHOCOR NOBHUEETCH.

flpouecc samnenns OTCTORHHKE ODH ONHMX M TeX ®Xe COPHIOHTAX
H MyTHOCTHAX B DeKe OOyQUOBAMBAETCHA IBYMA OCHOBHHMM (SKTODAM :
OTAOXEHHEM BHOABWAX M3 B3BEWEHHOIO COCTOAHHMA HAHOCOB M OO0BEMOM
BHHYTOr0 IDyHTa DpM OYMCcTHKe oTcroimmka /1/.
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Pacnpenenenne sawieHMA N0 JUHe NOMBONANEI0 KAHAXA HAaXONT-
CA B 35BHCHMOCTH OT XOIa erc OYMCTKH. XOJX 3awieHWUs] NPHBOIMT K
HEOPEPHBHOMY M3MEHEHHWD EMBHX ceYeHMil, NepepacnpeleleHMD YHIOHA
CBOOONHOR NOBEpXHOCTH BOJNH M CKOpDOCTElf MO IUMHe rOJOBHOPO OTCTON-
HEKA,

[IpopenieHHye HMCCAENOBAHMA NOKA3ANH, YTO OCHOBHHMA DaxTopam,
Onpele/ANMAMA DEXMM OOCTYIIGHHA M IMHAMEKY OCERIEHHA HAHOCOB B
NOnBOAAmEM yY&CTKe KaHala OpH OecluoTHHHOM BOpO3adope ABIANTCA :

8) ypoBeHb BOIH B peKe, B CTBODe y BXOJE B Kauan;

G) MyTHOCTH BOIH B DeKe;

B) pacxol BOIH B KaHame;

I') yKAOH BOOHOM NOBEepXHOCTH Ha OonBOpAlENM KaHAze;

A) QpaKIMOHHHE COCTAB NOCTYNADUMX B3BEWEHHHX M NOHHNX HAHO-
COB;

€) cTeledb 3aMeHMs CONOBHOH 4YacTH Kapans,

Oonyvernue roamyecrpeduue DapaMeTpH IMHAMHRE B3MEHEHWA MyT-
HOOTH OOTOK& M €ro (QpPaKLMOHHOIO COCTaBA 00 JUMHe NomBomAmelfl yac-
TH K8HAN8 MOCYT OHTh MCNOJB30BAHH ODH ONpDEleNeHMN BeJMYMHN Ha-
HOCOB, OCTABUMXCA BO B3BElEHHOM COCTOAHMM NOCAe OTCTEMBEHHS, &
TBKEEe KaTeropME IDyHTOB. -

JanbHeliune MCCAENOBEHMA NOMXHH OHTH HaOpapjieHH HA paspadoT-
Ry PELMOHANBHOM TEeXHONOLMM OYHCTEM NONBOIAIMX YYACTHKOB KaHaNos.

IntTepatTypa

1. XguarpAn A.T'. OTcTolHMEE Ha OpDOCHTENBHHX cHcTewax. M. :
Censxoarms, I957.

2. MaTepramy K TeXHHYECKHM YCJOBHAM B HODMAM NpOEKTHPORA-
HEA OpOCHTEJBHHX cHcTeM (OTCTORMMEM Ha OpOCMTENBHHX CHCTeMax).
M., Comarmnposonxoa, I957.
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xoHoBalOH., Uyxame xo 38 fl.C. Pacnpege-

JEHAE CKOPOCTM ABMEEHHA W MyTHOOTE 0O TayOMHE NoTO-

Ka Ha NMOAPOAAmEM YYacTHe HapuMHCKOIO MATECTPAILHOTO
EORANE ainsaiivs s nsstosnsnstisssanionsessnssissbaess DB
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paeBAN,, Kyvykapoashil., uepene-
TOBCEHRHNK A.A. Peaynrrard MCCHeAORAER{ DO onpepe-
JAEHAD pacxojia BAEKOMHX HAHOCOE B CpejHeM TeycHRR AMy-
HBFL. LR R L R L L R R RN EE
OMOBOAe, KOTTO0RPaMNB., CODPOKREAJ.
HexkoTopHe peayabTATH IaCOPATOPHEHY HCCIemOBaHMfl no
AATOINGHHD TEePDHTODHE NABOAKOBON BONHOH scssssssssss JTOO
AuEoBAX., FeneckosEM.,8acypsne-

€ B A.K. Ilporeos aefopmauus OTKOCOB HHIKOHANOPHHX

ZeuC H3 cnalux IPYHTOR HPH PO3j4CHCTEHM BETpPORMX =oaH. I07
I'H po B J.J. Oueska napaMeTpoR CONPOTHBAEHHA EEpPaD-
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paesTR.,, imagoBXX., Kypoanos X.A.
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26. K ¥

27. Ko

28, K e

29, A M

. T o

210

gygEaposMM., Xauugos 3.A, Peaynerara
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3], Iunocoeld., HpuyxawmepsnobndX.A. Pacuer ge-

32« I D

Pede

fopMauMM pycha, 3aperyiMpOBAHHOTO MOMepevHHMu AanGamu 195
KuEO6aesP,, Xaugawop I.P. Pexsu ocaEjesns
HAHOCOB B IONOBHOM OTCTOMHMKe KapuMHCKOIO MAI'MCTpalib-
HOIMD KAHALA ssssssssnssssdssassiissssnssanasnnssnsany 203

p ﬂ T H ".'."-.'.l"'.I.llr'-'..--llllllillI,Il'li'#li"."i‘. EII



eIl
PEGEPATH

K COOpPHHKY HAy4YHHX TPYAOB "P33BHTHE MCCHAETOBAHMA
B 06naCTH pycTOBOM IMApOTEXHUKK B Cpepvept Aamu"

YIK 627.4%

MCTOPHA Pa3BHTHA W COBPEMEHHOE COCTOAHHE MCCNEROBa-
HHH Mo pycaoBod THapoTexHuke B CpepnHei Aaum.Myxaume-
noe AM.

COOpHMK HayyHux TpyRor "PaamuTHe WCCNENOBaHWi B obnacTu
pycnosof rupgpoTexHukn B Cpepnefl Aaum", Taumxeur,
CAHHKPH, 1984, c¢,.3-12.

lipnsenena kparxan Onorpagma C.T.AnTynMHa, a Taxxe
NoKa2aHa NEATLABHOCTE €I'0 B OONACTH KOMNOHOBKA OeperosamMr—
HHX H PYCHQPeryAHpOBOYHHX COODYEEHHH, MO MIYYESHMK PYCHODEX
Npoueccos W paspaloOTKE METONOB KX NPOTHO3UPOBAHKA.

YIK 627.I5

lupposopdonornueckan Teopna pyclnopoero npouecca.AnTywun B.C.

COOpHMK HayuHHX TDYZOB "PasBuTHe MCCaesonaHnfi B odmacey
pycnoBoft refiporexHurd B Cpegnef Asun", TamkeHT,
CAHHHFH, I984,c.I2-18.

Mokasano 3uauenwe ydyenwx - B.T.Inywxosa, M.A.Benrkanosa,
C.T.AATyHMHA - B YCTAHOBIEHHM OCHOBHOTO NPHHLKNA NONEPEYHOTD
AMHAMMYECKOTD PAaBHOBECHA pycnha — I'Maposmo pdonorzueckoro
COOTHOWEHMA MEXXY WHDHHOW pycna (B ero GpoBxax) M cpegMed
rnyGuHOH.

Ha ochopauwu nccnepopanrit C.T.ANTyHNHA paspuTa KOHUEn-
uud T.T.Bopuny~CAHONEHUXOTO M MONYYEH HOBMH KPHTEDUR MNiaHo-
BOM YCTOWYMBOCTH MOTOKA, CBA3HBANMMA napameTp GopMy pycha
C koafpuumenTom [Mesm.

Tatn.>.
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YIK 627,157

0 saseceHWs pycen pPeK B OMTOBMX YCHOBMAX M
ero nocaencTeMAx.AGnypaynos P.P.

COOPHMK HAYYHHX TPYAOER "PasBuTMe MCCHENOBEHMN B OONACTH
pycnoeOf ™™MApoTexHMKM B Cpegneil Azmn", TaurerT,
CAYMMPH, 1984, c.IB-27. |

PaccwoTpeny BOMPOCH NEPeQoPMHPOBAEMA Dycen pex B OGuro-
BHX YCMOBMAX. CHCTEMATHM3IMDOBAH XOJ DE3BHTHA DYCIOBHX ApO—
UWECCOE Ha OCHOBE M3y4YEHWS MaTepMaNnoB JAMTEDATYPH M HATYPHHX
HaGnone .

YcranopneHo, 4TO MOYTH BCe peKM HA DABHMHHMX YyYacTKax Hpo-
TEKaT P AIAPEHANBEHNX OTJOXEHMAX CHBOMX KOHYCOB BMHOCA. B
NpouecCe B3aUMONICHCTBMA NMOTOKA ¥ NOXa peNH 0O0pasyprcA pas-
AMYHHE DycroEye ODMH, PA3meNAEMHE HA NPOCTHE W CHNORHHE.

B ecTeCcTBeHMHX YCIOBMAX 3AHECEHMe CBABAHO C HapyDeHUEM
Ganaica HaKOCOB NO pasnuunuM npeuyMHean. fMoxgeem zama B npouyec-
CEé 3aHeCEeHMA OCHOBHOIO Pycna CONpoBOXZacTcA 0O0pa3oBaHHeM
Maxpogop, KOTOpHe OTKIACHAA MOTOK, CNOCOGCTEYNT NNAHOBOM
AcPopwaumu. fJauw MeTonHKa NPOTHO3MDOBAHMA 3AHECEGHMA pycna
M olUeHKa pycnobux (Op¥ ¥ MX BANAHME HA CMNB Geperonofl
NMONOCH -

Budn.II, MAANCTD. 3.

YIK 626.821.3

Mopponoruuecxme 3amMCHMMOCTH JUTR 3SMNAHHY
Kananop. Adansany C.X.

COOpHEK HAYUHNX TPyAoB "PasBMTHE MCCNENOBAHMH
B DONACTH pycinoBofd rmgporexumxe B Cpexued Asmn",
Tamkent, CAHMHPH, 1984 c.28-52.

Paccuorpen monpoc 0 MOPHONOTHYECKNX IABMCHMOCTAX NS
SEMNAHNX KaHANOB M nNpejnaraercs Mx ofolwmeHHOEe BMPaMEHME,
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OCHOBAHHOE HA BTOpoM papxanTe gopMya M.A.Benvxamosa u aua-
TMSE IMMMpHYeCKMX JOPMYN. &
Ellﬂlhﬁ - TEﬁI‘I' .

YUK 627.42
Perynuporaime pycua p.Amyzapos H¥Ee TyAMypHC-
KOTO I'Wjpoyaia TpapepcHuMu Zaudaun" Hpuyxawe-
708 X.A., TysoB B.E.,PagEanos K.U.

-
COOPHMK Hayusux Tpya0B "PazmuTHe HecnezoBaHuil

B o6nacTH pycloBO#f rupporexHsKM B CpexHed Asuu"
TamgeHT, CAHUWPH,IS84, c.32-38.

PaccuMaTpuBaeTcs BOMPOC peryidpobBaHMA pyclia D.AMynapbu
HMEe TyAMYDHCKOTO THAPOYSNA TDPABEDCHHMNM AaMOaMM, BHNOIHEHHH-
MH M3 MOCTHOI'O I'DYHTA, M MNPUBOAKTCHA MEeTOZMKA MX THADPaBIARYEC~
KOTO pacyeTra, OCHOBHHE DasMepH M napaMeTpu 3apeTynMposdHHO-
0O pyclia M TpPaABSPCHHX HamG. -
ERCGn.5, manpcTp.I. '

YK 627.141.1

Facuer (OpDMMPOBAHMA CEeNGBHX OTHOXEHMH{ B celexpaHu-
numax. Hewarmaoe X.A.

COopuuK HayuHuXx Tpyno® "PaseEnTie dccnegoBanuit B
oGnacTy pyclaoBoRl ruaporTexHuky B CpeaHed Asum™,
Tauxent, CAHMHPH, I9Bh4.c,39-45,

Opusenexa MeToRMKa pacueTa JOPMMPOBAHMA CEeAEBHX OTINORE-
uuif B cenexpamEmnmumax AnA NpearopHod soEd Cpepned Asmm, nomy-
YEeHHaa HA OCHOBE HATYDHHX, NACOPATOPHHX M TEOPETHUECKMX
MCCHEeA0oPannit, MpoBezeHHUX B TeyeHve Oomee IO ner.

llo npeanaraeMolf MeToaAMKe MPOM3BEZEH pacyeT §OpPMKDOBAHHA
CEJIEEHX OTAOEEHHM; MONYYEHH YHOBASTBODHTENBRHE PE3yABTATH.

Tatn,.], winpcrp.l.
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YIK 627.42.4

Bopsfa ¢ HaHocaMu npu CGOKOBOM BOAO3a00pe C HAHOCO-
nepeXBaATHRANAMME ranepesMa. Lol I'.A.

COOpHMK HAyusMX Tpyaos "Pa3BHTHE HCCHEAOBAHKI B
o0nacTH pycrOBON TMADOTEXHMKM b CPeReH Asuu",
Tamgenr, CAHWHPH,I984.c.45-55.

(pnBefeHy 3ABHCHMOCTH ANA ONMUCAHHA MONA CKOpOCTEH MOTOKA
nepeag GOKOBHEM BOXO3ACOpPOM ¢ HAHOCOMNGDEXBATHBAKLUMMM DPAlEpefMd.

PacueThye GOpMynH, OCHOBaHHHE Ha OOMEM YDABHEHMM JBUNE-
HMA MOTOKA M TEODHM MCTOYHMKOB M CTOHOB, MOI'YT HafTH NpHMe-
HeHWE MPH NOMCKEe ONTHMANBHHYX KOHCTDYKTHBHHX DEUEHME no
Goph08 C HAHOCHAMM npn Boz03a0ope HA MNperIOpHHX y4YacTKax

pex.
Eutn.7, EaaocTp.2.

YOK 627.I157

Perynuposadue pycna M pexXMMa HABHOCOB  AMyAAapbH
y OecnIOTHHHHX BOZ03aGOPOB pYCAOPErylHpPOBOYHHMM
coopyEeHuady . Myxaueaor f.C.

COOpHMK HayuHHX TpyZoB "Pa2BMTHEe HCCHeZOBaHMi B
o0nacTd DycAOBO# I'uppoTexHMKM E Cpegueit Asmu™,
TamkenT, CAHIMPA,ISBH & o, 55-61.

Ha ocHOBaHMM HATYPHHX HCCHEAOBaHMI H3y4YeH pEeEHM pycno—
BUX MepefOpMHMpOBaHKY OCHOBHOIO NOTOK&, POXMM XUAKOIO H
TEEDAOTO CTOKOB Auynapbu y BOZO32CODHOTO yada M MOLBOAANEIO
Kanana. PaspaloTand KOHKpETHHE PeKOMEHAAUMH MO peryauposa—

HMD pycila M peX¥Ma HAHOCOB PYCAOPEryNMpPOBOYHEMM COODYREHMA-
MH .

budn.3, wminoerp.l.
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YUK 627,157

06 WaMeHEeHMM pexMMAa HAHOCOB p. AMynaped nocne BBOAS
B skcnayatagup TaxmaTawcKoro rujpoysna. bBexuuGeTos Hs,
Xacanos J1.P.

COOpHMK HAyyHHX TPyAOB "PaaBuTue MCccnegOBaHMH B
OGNACTH DYCAOBOJl THAPOTEXHMKM B CpexHeR Aauu",
Tauxexr, CAHWHPY,I9B4 c.6I-67.

B pesyipTare MCCHeZOBAHMH BHABIEHO, WTO MyTHOCTH
MoTOKAa B CBA3M ¢ BBOZOM TaxmaTamcKOTrO I'MAPOYyana 3aMeTHO
yueHbmMIACH. PaspadoTal pexMM COBMECTHOH MOOYEPeAHOH paGoTH
OTCTO}HMEA C BepXHMM OBegOM ysna,npk KOTOPOM TOAOBOH OOneM
OUMCTKY CHAXBeTCR 0T II43 Twc.M® A0 368 Tuc.M®; a OcTalbHuE
o0beNy OTHOXEHHH — 775 THC.M® = yAGAADTCA TMAPOTNPOMHEKOM
NoABOAAWETro pycla pexM B MEpHOA MPONycKa NABOAKOBHX pacxo-
AOB Yepes WMTOBYD IJIOTHHY WIM B KOHUE BEIeTAUMOHHOTO MEpHO=

aa.
WnancTp. 1.

YIK 627.152.12

PacyeT Aegopmauuu pycila B HuZHew Cbede HHAKO™
HAMOPHEX TMAPOY3NOB.CKPHABHMKOB B.A.,
NOKTHOHOE A.T.

COOpHMK MAyydHX TPyAOoB "Pa3BMTHE MCCAEZOBAHMH B
oGnacTH pyclopofl ruaporexHdkk B Cpepuel Asmu™,

BupefiedH GOpMYAH AAA oNpedeNéHWA MPOAOALHOIO MPOGMAR M
CHUYXEHMA YDPOBHA BOAHW B PACYETHHX cTBOpax. [IpH onpeaeneHHm
ray0uEd NOTOKa B HAYANHHOM CTBOPE pPasMHBAEMOI0 y4acTKa MC-

NONb3OBAHA JABUCMMOCTE,NONYYeHHAR M3 Qopuyau lleam; mupuHa
pycna ycrawopiena no gopuyne C.T.AnTyHuHa.

Budn.3
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YIK 626.824

Harypaua_nﬂcnﬂnnnaﬂnﬁ nponycxkAcf cHocoCHOCTH
neperopaxupapmero coopyzeurd, H6parimos H.D.

COOpHMK HayuHuX TPYyAOE "PasEMTHe MCONENOBAHMH B
OGnacTH pycHOBON TuzpoTexHEKM B CpepHet Aaumm™,
Tamcent ,CAHIAFH, 1984, c.??-‘?ﬁ.

B pesynrTaTe KccaejopaHd|{ yTOYHSHA NMpOMyCcKHaf cHocolHO-
CTH NeperopaEMpaDNeTo cocpysenus [IpaBojl BeTEM JeBoOepeEHOIO
MaTHCTPANBHOTO KaHalia KH3WIODAMHCKOrO TMAPOY3la; YTOYHEH
koadbfMOMenT pacxoaa, BXOLAMMY B pacueTHYD JOpMYNY,ANA Ompe-
AeNeHKA NPONYCKHOM CNOCOGHOCTH TPYOYaTOI'0 COODYKEHHA.

. buon .4, wnnperp.l .

JIOE 532.517.4

K Bonpocy O CTDYKTypEe 3aBHCHMOCTH ANA CKOPOCTH
noToka B HECBASHHX IpyHTAX . Yepureosa I'.H.

COOpEMK HayyHHX TPyACcs "PasBuMTue HCCHelOBAHMMH
B OOAACTH DYCHOBOH I'MEpoTexHMKEW B Cpeaneft Azmm™,
Tauxenr,CAHWAPH, 1984 , c.T6-81.

llyreu amanuaa ® rpapuyeckoil oO6paGOTKM HATYDHHX M 3Kche-
PHMEHTATEHHX HCCAENOBAHH|! BHBEJEHO YDaBHEHHE CKODOCTH AMA
pacyera noOMX TYPOYNIeHTHHX MOTOKOB B MENHKONECYaHHX HECBAS=-
HuX rpyarax. [lokasaTens CcTeNeHM STOID YDABHEHUA M3MEHAETCA
B 3ABMCHENMOCTH OT MHTEHCHBHOCTH TYpPOyJ@HTHOCTM.

" BuGn.8, mamwctp.2.
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JIOK 552.5
am ﬁ%cﬂﬂlﬂﬂﬂﬂﬂﬂ ABMECHHA B3PEeCEHECyMeI0 NOTOKA

B OAHOMEpHOR mocraHoBKe 3agau.Jlarunod K.l.,
Apudzanos A.K. '

COOpHMK HAayYHHX rpyﬁnn "PassuTHE ucanahunannn
B OOGN&CTH DycAoBO# I'HADOTEXHMKM B UpexHed A3um™,
Tamkesr, CAHAUPH, I984,c.BI-86.

Heccnegopanne nBMEEHHA B3BECEHECYmEIO NOTOKA ABAAGTCA
NpoGAEeMHHM BONPOCOM PYCAOBHX NpPOUECCOS.

lpupenero oOmee AMQDEpPSHUMANEHOS ypaBHieHue, ONHCHBaLmEe
ABMECHEE BaBeceHecymero NOTOK& B OTKDHTOM pycie, KoTopoe
MOEET OHTH MCNOAB3OBAHO JNA PENMEHMA HEXCHEDHHX 3agady, CEfi=-
S8HHHX € TpPAHCNOpPTMpyLEe}l CMOCOGHOCTHED MOTOKA.

bu6n.8, mnaperp.I.

YOK 532.543

Pacnpepeneune cxopocrn ABUREHUA M MYTHOCTH

N0 rIyOMEE NOTOKa Ha NOABOAALEM yyacree :
KapuMHCKOI'®c MarucTpansHOTO KaHana. Tuxononsa 0,.M.,
Hyxawezor f1.C.

COopsuk HayuyHHX Tpy#oB "Pasmurue Hecuenosauuti »
OCIECTH PYCHOBO) IEEDOTEXHMEM B Cpexuelt Asmm™,
Tamxenr, CAHHMPH, 1964, C.86-90.

ipuseneHy pacueTHHE 3aBUCHMOCTH 10 pacuery ruzpoMophonoruyec—
KHX XApERTEDHCTHK NOTOKE, @ TAKEe 3aBMCHMOCTM pacnpejeleHus
CHOPOCTM M MYTHOCTM MOTOKA NO BePTHKANH.

Budn.5, raén.I, manocep.2.
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YK 532.543

AHanM3 TUAPABAMYECKMX COMDOTHBIEGHHI pasMHBAGMOTO
AHA METOAOM MHOXECTBEHHOM Koppeisuuu. Maxulop T.0.

COopEMK Hayusux Tpyaos "PasBuTue MccnepoBanuii B
odnacTi pycaomofl ruppoTexHuKM B Cpepsedr Asum",
TEEHEHT ¥ EﬁHHHPH. 1934 ¥ C -m—gE-.

B peayibTaTe CTATHCTHYECKOH 00pacoTKH naGODATOPHHX M
HATYPHHX MAHHHX METOZOY NPAMONMHE|HOH MHOXECTBEHHON KOppe-
NANME ¢ WcnmonsaopaHuen SBM nonyyeHW 38BACHMOCTH JAHA pacueTa
kKoagpuunenta Hesu.

Tabn.2, 6nén.9.

JOK 627,157

PeaynarTaTu WccnegoBaHuil nmo onpeieneHny pacxopa
BIEKOMEX HAHOCOE B CPeRHEM TEVEHWM AMymapsH.
Typaes A.W., Kyukapor M.M., DepeueToBCKHE A.A.

COopHHMK HAEYYHuX TpyZoB "PasBuTie HCCAEJOBAHMH
B OGNACTH pycnoBOfi THAPOTEXHMKM B CpepHER Azauu",
Tamxeur, CAHAMPH, IS84 ¢, 96-100.

(lpuBepieds pesynbTATH BHUYMCIEHMHA Pacxoaa AOHHHX ( BeKO-
MiX) HAHOCOB B AMyZaphe HA yyYacTKe WM3MepeHuii 4 Ha y4acTKe
sofoaadopa B AMyOyxapcKuii KaHan; OnNpemeneHo MX NPOUEHTHOE
COOTHOWEHME , OTMEYEHH TPAHMUH HX H3MEHEHHA.

BuGn.3, Tadn.l, winoctp.l.
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JAK 627.51

HexoTopue pe3yAbTATH NA20OPATODPHHX MCCHEAOBAHMY IO
3aTOMIEHMD TEPPUTOPHM NABOZROBOj BONHOM. HE
Kamwos C.A., Korresa H.B., Copokun A.IL.

COOpHMK HayyHHX Tpyaor "PaaBuTHe MCChHenoBaHMil B
o6nacTH pycloBoil ruppoTexHUEM B Cpepueit Aaum,"
TamkenT, CAHUMPH, I984 c.I00-I07.

ipopefeHy aKCNepUMeHTANBHHE WMCCHEeAOBAHMA BONH NPOpHEBA
¥ nepefopMMpOBAHMA pycla nocle MX MPOXOMAEHHA.

BHABNEHO, 4YTO MAapaMeTpH BOJNH MPOpHBA 3ABMCAT OT HAYANR-
HO{f THYOMHH BOAH B BOAOXPAHMIMmE, XapPAKTEDA PA3PYWeHWA MWI0-
THHH, OOBEMA BONH, I'eOMETPHYECKEX M TIHApPaABIMYECKHX XapakKTe-
PHCTHK HMXHEero Oreda, HANHYMA NMOHMEHHHX MACCHBOB M zaM0
o0BANOBAHMKA.

BuGn.S5, Tatn.2. MWIANCTP.2.
YIK 627.514

[lpor#os AedoOpMAUMH OTHOCOB HM3KOHAMODHHX
AaM0 M3 cnalHxX TPYHTOB NpH BosAe{CTEHR
BETPOBHX BONH. CaaukoB A.X., Beneckos bB.H.,
Sakypaaes A.K.

COOpHME HAYYHHX TPpyuoB "Pa3BuTHe HCCAEQOBaHMi
B oOnacTw pyciaomoil ruppoTexHMKd B Cpennell Aamu",
Tamgenr, CAHWMPM, 1984, c.I07-III.

llo peaynkTaTaM BHMNOJHEHHHX HMCCHEAOBAHWE NONYyYeHA 38BHCH-
MOCTE, MO3BONADEAA NMPOHO3MPOBATE 3ANOKEHHME HEYEpPENMAEHHHX

OTKOCOB B 3ABUCMMOCTM OT DHEPIMM BO3JEHCTBYDUMX HA HUX BET-
POBHX BOJH.

Butn.3, HAnocTp.2.



220
YAK 532.517. 4

Onesxa napaMeTpoB COMNPOTHEACHMA HEDABHOMSPHOIO
TypOyAeHTHOTO NOTOKA. Jarupos 3.T.

CODDHMK EayuYBHX TPYACB "Pas3BMTHE HCCNEZOBAEM{l B
o0nacTH pycEOopof THEpPOTEXHHEM B CpepHei Asuu”,
Tamgenr, CAHUMPU,T984,c.I1II-117.

lipeanarapren HOBHE CMOCOSH ONpejeleEHA HeTPaMIMOHHHX
napaMeTpoP TMAPABAHYECKMX COMPOTMBAGHHY M pacyeT ¢ KX No-
MONBD cpenHell CKOPOCTH PABHOMEPHOTO ¥ HEDABHOMEDHOIO TEYEHHA
BOMH «

Encin.6, WIAOCTP.2 .

YK 532.543

I'mapaBnEKA NMOTOKAa HA Y4YacTHKe pacTeKaHHA NMpH
CTECHEHMH er0 MoNepeyHHME COOpPYESHMAMM,
Iycuarora M., Kamupos 0.

COopHEk Hay4ysHX TpPyAoB "Pasmurie MCcHepoBamull B
o6aacTH pycaosolf ruaporexEMKM B CpepHed Aszmu™,
Taukedr, CAHWHPH, I984. ©.l1IG-I22.

Ha ocHOBAHMM MCONeAOBAHK[ NONYYeHH BABHCHMOCTH, NOZBONAD-
WHEe YCTAHOBMTH TPEHMUH pasjiexa NOTOKA, PacnpefeNeHEA ckopocrell
Mo WMPMHE M AUMEE €ero, ANHHe BOJOBOPOTOB, DPACCTOAHME MEEXY
COOPYXEHHA, & TAKEEe BONWYMHH OCpaTHHX CKOpPOCTE#f MOTOKA BAOAE
Gepera, NoaBoNADEEEe NOCTPOMTE CEKODOCTHOE MONEG B 30He Jeiicr-
BHA naul.

Eudn. 9, manpcrp.I.
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YIOK 627.152.12:532,543

dccregobanne BIMAHKA JODMH Dyclla HA BeJAMUMHY Hepaa-
MuBaNmEed CHOpOCTH TEYEHMA B NeCcYaHHX KaHanax.
Kypees T.E., Uwanoms X.X., KypGaumos X.A.

COOpDHME HayuysHX TDYZOBR "PasBUTHE MCCHENOBAHH{ B
oGnacT# pycnopojt rupporexHux® B CpegHel "3'{“"-
Tamkenr, CAHMAPH, I9B4, c.I22-129.

HamaraprcA pesynsTATH HcClefoBaHM|l HepasuuBaomejl CHO-
POCTH TEUEeHMA HA KDPYNHOMACNTAOHHX pasMHBAEGMHX MOZENAX P
NpocTPaHCTBeHHHX yclloBuax. [IpegnaraercA dopuyna pnA pacye-
T8 HepasuHBapuLeff CKODOCTH TEYEHHMA B NAOCKMX M NMDOCTpaHCT-
BEHHNX YCNOBMAX. YCTAHOBNIGHO, YTO NPH MPOYMX PABHHX VCHOBM-
AX 3HAYEHHME CKOpOCTHM TEYeHMA B NJIOCKHX NMOTOKAxX Goabme,dqeM
B pycnoBux. COOTHOMEHME ITHX CKOpPOCTEl He NOCTORAHHOE, &
SABHCHT oT {opuu pycia.

EuGn, IO, anapeep.2, Tadn.lI.
JOAK 532.543

Hccneposanue yclopdfi oT0opa BOAH NpPM NEpeCeyeHHM
OTKDHTHX NMOTOKOB . Myxawezos J.A.

COOPHMK HAYYHHX TDYAOEB "PasBHTHE McenexoBadui
B onacTe pycnosoft rmppoTexHMKks B Cpeguedt Asuu",
Taumkenr, CAHUMPH, I984, c.Il29-I34.

CrneguanbHHMKM MCCIEOBAHKAMM BHABNEGHA yeaecooOpasHo-
CTH NPOBEAEHMA OTKPHTHX MepecevyeHHMY KaHana neps0pockn ¢
MECTHEMH BOZOTOKamMM. [lONyYeHH AAHHHE MO XapakTepy pacnpe-
ACHOGHHA DACXOAOB B yane NepecevyeHHA; ZaHH NpPaKTMYecKue
PEKOMEHAAIMN N0 HA3HAYEHM PA3NMYHHX BAPMAHTOE NEpEeCeYcHME
MPH PE3AWYHLX HCXOZAHHX NapaMeTpax.

Becn.2, wnancrp.I
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JOK 626.816

lopAnOK M BENWYWHA OPKPHTPHA NPONETOB MIOTHHH
Ha BOXO3aGopHHX yanax. Tuuupoma P.E.

COophuk HayyHux TpyfoB "Pa3BHTHE HCCAGAOBAHUE B
oGnacTu pycmosojf rupporexHuru B CpepHeil Aauu®,
TaugkedT, CAHUHPH, I984,c.I54-141.

ipepnarawTcA cXeMd MaReBPHPOBAHMA 38TBOpDaMM HA TNOTHHE
ANA CHEAYOUMX THMOB BOA03ACOPHHX Y3JO0B: HMHAMHUCKOTO, OHYKOBO-.
ro, MOCAOWHOTO M (epPraHcKoro. Ha KOHKPETHOM NpHMEpe AOKAa3a-
Ha HeoOXOAMMOCTEH ANA KAXZOIO KOHKDETHOI'O clyyaf NpaBMABHOIO
BHOOpAE CXeMH 3KCMAyaTanM BOAOSACGODHHX YyIOB.

WnnnocT.4

YK 627.417

KoseTpyxuus OgperosamMTHHX COOPYREHMW C MOBHWEHHOH
WepOXOBATOCTHEN AAA YCAOBMR NPEATOPHHX YYACTKOB
pek Cypxakgapsu . Typakynos A.3., MupauAToB M.

COopHUK HAyuHHX TpyaoB "PasBuTHe HCCIENOBAHHW B,
o0nacTH pycnoBoff TMapoTexHMEW B CpenHe# Aaun",
TaukeHT, CAHUMPU, I984,c.14I-I47.

PaapaoTaHo HECKONBKO BADHEHTOB KOHCTPYKuMi Oeperosamur-
HHX COOpYXEHWJ ¢ MCMONE30BAHWMEM KaMeHHO{ HAGpOCKM NpH pas-
JIMYHOHN KpynHOCTH HauHfA. [Iph 5TOM HCNONB30BAH MeTOZ TOpPMORE-
HMA MOTOKA C UEAbM CHUXEHMA CKOPOCTEM TEYEHMA MYTEGM CO3ja-
HHF TMOBHEEHHOX WEepPOXOBATOCTH. YCTAHOBIGHO NpEjENbHOE COC—
TOAHWE DABHOBECHA KaMHA, HAXOAAMEIroCcs HA NMOABOAHOM OTHOCE.

Bu6n .6, manwocTp.l.
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YAK 627.152.12:626.821.3

Onpepejenne ycToHuMBHX 3HadyeHMB napamerpa $opuH
pyclia nNpu pacyerax I'HgpaBilyecHEHMX DJEMEHTOB
KAHANOB B HECBA3HHX PpyHTax . CHpHNBHMEKOB B.A.

COODHMK HAYYHHX TpyAOBR "PasBMTHE MCCHEfOBaHMHE
B o0nacTW pychnosojli raapoTexHMKH B CpenHel Asuu",
Tawxkent, CAHUMPH, I9B4, c.I4B-I55,

lloka3aHo, YTO OCHOBHHM GAaKTOpPOM, BAMANIMM HA M3MEHEHUE
OTHOWEHMA PB }ﬂ ABAAGTCA YCTOHYMBOCTE pyclla, KoTopas Xapak-
TEepUsyeTcH napamerpoM Hunmzaca.

YCTaHOBNEHO, YTO B (OpMynax, B KOTOPHX Q/E 38BUCHT
0T pacxozia BOAH, B CKPHTOM BHAE 3aNIONEH JAKOH NepeMeHHOM
YCTOHYMBOCTH C M3MEHEHMEM DaCX04a BOAH, & BHENHe co3jaer-
CA BNEYyaTAeHue, 4YTO &ﬁ# 3aBHCHT OT pPaCXOA8 BOfH.

[lokaaaHo TaKEe, YTO CyHECcTBywuMe MODIOMETPUNECKHE 3&BM~—
CHMOGTHM NMEepecYMTHBALT HeyCTOWYMENE Dycla HATYDH B yCTOlym-
BHE pycna Mopenw.

[lpeanaranrca GOpMYNH NO pAcYeTY ITUEPABIMYECKUX BAEMEH-
TOE HEHANOB B MENKONecYAaHdX IDyHTAX.

EuOn.3, raon.3, manwctp.l.
YIK 627.514.2

PeaynsTaTd WccnenopaHuil Oepero3aWMTHHX KaMEeHHO-
XBOPOCTAHHX fieM0 B cpepHeM TeJyeHMHW AMYyHRapeH.
Kyukapor M.M., Xamupor 3.A.

CGopHMK HAayuyHHX TpynoE "PasBHTHE MCCAEZOBAHMI B
oGRAcTH pycaoBoH rugpoTexHuMkH B Cpeaselt Asmu"™,
Tamkenr, CAHHMPH, 1984, c.I56-164.

lipuBejeHy AaHHNe 00 HOMCHEHMH BEeNMYMHH M HANpaBAeHHA
NOBEPXHOCTHHX M MPMAOHHHX CKOpOCTEH TedYeHMA NOTOKA No
EHPHMHE pycla B PASAMYHHX NMOMepeyHHx CTEOpAX. BuHABINEHA
3aBHCUMOCTE DQPEKTHBHOCTH PaGoT mo 3amure Oepera or pas-
MuBa,pycnoBo# OGCTAHOBKM YYACTKA,ANMMH AaM0 M pPacCTOAHMA
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Mexjy Bhile- M HWEEDACTONOKCHHNMN AaMOaMM. YCTOHOBAGHO, 4TO
cymecTByomad CHCTEME NONEPEeYHHX M NPOZONLHEX AaM0 BHONB
npasoro Oepera AuyaapeM y r.Yapi=oy NOXHOTO OpeAOTEDANEHUA
pasuupa Gepera He IapaHTHpYyeT.

Emﬂ l-""‘l “ﬂm!p;j‘ Tﬂm L] Ii
YIK 627.157

YapakTepHude OCOOEHHOCTH ‘HEHOCOB, MONAAADEMX B NMPOTOYHYO
yacTs rRApoTypOMH I'SC,Ha pexax Banu, Bapranr, I'yAr » [Osupx,
Hoxesumropa M.C.

COopHMK HAydYHHX TPyAOR "PasBuTHE MCCRenOBaHMIl B
oGnacTH pycnoBofi rMppoTexHMkn B CpepHeit Aawa™,
TauxkenrT, CAHHWWPH, I984, C.I64-IEO0.

BufBneHH NMpWYMHH OucTporo HCTHpaHHMA TypOuH IS0
Ha pexax Sanmaguoro [laumpa. TmaTeasHH{ aHANM3 YacTHI MEHEE

QIO wM mokasan, YTO OHM COCTOAT W3 TBEPAHX MMHEDANOB, KO-
TOpHe M ABAAKTCA NMPHYMHON HM3HOCA TypOuMH T3C.

budn.3, ratn.z.

JAK 532.55:627.8.06

Cnocofu rameHMdA 3HEPIrHM NOTOKA B HHUEHeM Obefe

BOZIONPONYCKHLEX BOAOXPAHMIMEHHX COODyXeHM{.
KeGepne C.H.

COOpHMK HAYYEHX TpyueB "PasBHTHE MCCIENOBaHMH
B OONACTH pyclopo#f ruzpoTexHMKd B Cpeaneyd Asum",
Tamkenr, CAHWMPH, I984,c.I69-I84.

Ha nmpuMepe sKchuyaTanwd NMATH BOROCOPOCOB NOKABAHO,
YTO HECMOTDA HA COBEpUEHCTBOBEHME CNOCOODE IAaNeHHA SHEPIMH
NOTOKA B HMEHeM Opede cpefue— M BHCOKOHAMOPDHHX BOJKOXpAHH-
AuE YalekncTasa, eCTE €me MHOTO HEepPEOEmEHHHX BONPOCOB B
atoli oonacTin. HeoOxopuMo YCOEE@DEEHCTEOBATE MCTORHKY
pacyeTa; NMPOBECTH NOHCK HOBHX KOHCTDPYKTHEHHWX pelleHH},
pa3pafoTaTh THOMSANWD CXeM rameHNAs JHePrHM NMoToKa C

UBNEKW MOBHMEEHHA MX HANGEHOCTH M IKOHOMMYHOCTH.
Hnnwerp.I0, GRON.B.
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YIK 627.15

BrunnMe KapEePHOIO X03FHCTBA Ha MHKEHEpDHHE
CODpyZeHWA, MOCTpOEHHHE Ha pexax CpexHedt Aamm,
Iuurpues A.B., Myxamenon A.M,

COOpDHME Hay4HHX TpYynoB "PasBHTHE ﬁccnﬂnunauuﬁ
B 0GnacTH PycmOBO) IHIPOTEXHMKM B Cpeguelf Asuu",
Tamkenr, CAHMWPH, I984.c.I84-T89.

Ha OCHOBEHMM NMPOBEAEHHHX HCCAEAOBAHMI MOKASAHO RIMAHME
AHHEMHKM HBpamMBaHWA KapEepPOB HA DYCIOBOH npouecc, a Tagse
Ha HHXEHEDHHEe COODyXeHMA, MOCTPOGHHHE HA pekax Cpexseii
Asuu. BusBleHa HeOOXOZAMMOCTH paspadoTKH CNeuMAalBHEX
HOPMATHBHHX NOKYMEHTOB MO TEXHONOIMM AOOHYM CHDBS,
YBASAHHHX C 38KOHOMEDHOCTSMH [DASBUTUA DYCHOBHX Aedopua-
un.

YIK 626.816

OcoleHHOCTH KOMMOHOBKM TMAPOYaIOB JAA YCHOBM i
Cpexnero TeyeHus p.AMyaapsm (ka npumepe
HusuneAikcxoro rugpoyana), lopekui A.D.,
Kapanersau M .P.

COOpHEX HAyYHHX TDYAOR "PazsuTue Hcclef0BaBM
B 00nacT pycnosoll MMAPOTEXHHKM B (peamel Aaup",
Tamxesr, CAHWMPH, I984, c.IB9-I95.

OGocroBHBaETCA BOBMORHOCTE nepexoja oT GeCONOTHHHOIO
BORO3a0opa K NMAOTHHHOMY. PACKDWBSETCH CYWHOCTE HOBOTO BOZ O~
3alopa, HaAYMHAR OT OTCTOHHMKOB C I'HDABAHYECKON MPOMHE~
KOi 70 yCcTpOHCTBA HAHOCOXPAHMIME NpPH GONBHOM OpouenTe
BOAOOTGOPA M3 PEK C GONBEOH MYTHOCTED (Tena Awyzapei).

Mnnwerp.2 .,
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YOAK 627.42

Pacuer gedopmaunuu pycaa, 3aperyaupoBaHHOTO Nonme-
peunHMn pamGami. [mnocor I'.D., Hpuyxamenor X.A.

COopHME HayuHux Tpyaos "PaspuTre MccnezoBaHuK B
onacTi pycnoBod rugporTexHukd B CpeaveR A3auma™,
Taukent, CAHMMPH, I984,.c.I195-202.

llpuBogMTcH MeTOA pacyera aedopwauvM pycaa, 3aperyaHpoBaH -
HOrO fAaMOauu. [IpM MCNONB30BAHWM OCHOBHHX MONOXEHHM TEBODHM
TYPOYNEHTHHX CTPYK M ypaBHEHMR Oanakca HAHOCOB BHBEJEHH
pacyeTHHe 3ABHCHMOCTM M NPONM3BeAEH pacuyeéT gedopuauuM pycna,
3aperyinpoOBaHHOID JaM0Oany.

Wnnoctp.I,0udnnorp.9
YIK 627,157:626.821.3

Pexun OCAXNEHNA HAHOCOB B IMOAOBHOM OTCTOHHHKE
KapumHCKOTO MardcrpanbHoro Kasana, YpxkuHGaes P.,
Xaupamos 0.P.

COopHMK HayyHHXY TPYyAoOBR "PasBMUTHE MCCHEHOBAHMK B
oGnacTH pPycloBo@ PMAPOTEXHMKK B Cpeaded A3un®,
Tawkent, CAHWMPW, [984, c.203-207.

Wanozens pesyabTATH HATYPHHX MCCHEAOBAHWA pexuMa
DCa¥jeHMA HaHOCOB Ha mopBoafuwef YacTw KapumHCKOIO MarhcT-
panbHOro KaHvana.

HA OCHOBAHMM AHANK3A NAHHNX MAMEDEHMA DACXOfAa BIBENLEH-
KHX HAHOCOE YCTAHOBAEH XADAKTEp pacnpepelcHuf o0peMa zanwne-
HHA H W3MECHEHWA QPAKUMOHMOIO COCTABA AOHHHX OTNOEEHMA MO
HAIHHEe KaHana.

Monyuenuse peaynbTaTd NO3BONAT NPOMIBORMTL OMMCTKY
KEHANa~O0TCTOAHMHKE B ONTMMANLHOM DEXMME W YTOYHHTBH KaTero-
pPH¥ TpYHTOR.

WnawcTp.I, OMOAHOTD.Z.



llo paspemennn I'napraykm MMuBX CCCP, I984 r.

PASBUIME WCCIENOBAHUA B OBIACTH PyCHOBOM
THIPOTEXHUKA B CPEAHER ABHM

Penaxzop [A.X.Bomonuma

P=03209 llogmucano ® mevars 29/X[-I1984 r,
\ T-400 sKs. gopuar 60x90 1/I6 Yen.n.n.II1,8
Jy.~uag.n. 8,0. 3akas ® [0I8 era 20 komn.

~ KaprpaOpuka mE-ta “Ysrumpoaes™
Tamkenr, Myxmuu,I76



