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B EHETe H& 00HOBe JACGOPDATOPHHX E MDOESBONCTBEHHHX HCCHE-
nopankit CAHWIFY maprcs saydsse paspaCoTER B 0GIA0TH TEIpaBIHE-
KM ¥ TEIDOTEXHMYECEEX COODyReHER OOJBNEX I'HIPOMENHMOpPSTHBHHX
CHECTEM; H3YYaeTCH TENDABRJERS KDYUEHX EAHAJNOB; HCCIeLyeTcH (op-
Ma TpeANoJATAEMOrO Dycla; NpefiarenTcA paspaCoTHRE TeXHOJOIH-
YeCHEX MPOLNECCOE CTPOETEALCTBA COJNBINX EKAHANOE ROMIIERCHEM Me—
XaENSEPOBAHHEM MeTooM (marapmge SKCEABATODH ¥ Jp.); MAETCA
OporHE0S RAYecTEa BOAH E THAPOCHOJNOTHYECKOr0 pexEMa DeK B CBA3N
¢ nepedpockoff TacTE cTORa cHOMpoREX per B Cpemmon Asmn B Ha-
2axXCTAH. :

Kewra npemgasHagaeTcd JAA HBYIHHX paCOTHEROE, ODOSRTEDPOE—
MEKOR E DPadOTHEKOB CAykOH SKCILLyaTADEE KPYUHHE I'EXDOMONECGDE—
TEBHHX CHCTEM. ;
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3.H.BYPUTIMHOB, RAHN.TOXH.HAYK

(CAHMHPY md. B.JI.Eypmea)

ONPRIEIEME HEPASMHBAKIMX CKOPOCTER
B K:BHIKYMCKOM KAHALE ¥ COTNOCTABIEHME T0JYYEHHHX
PESYIETATOB C CYIECTEYVIFMA PEXOMERIAIIAAMA

Tanpauft xepaX nepedpOCEM CTORA CHOMDCEEX DK B SHAYUKTEMD—

HoRt cBOER WACTH NDOXOAMT B MEAKONECYAHHX IpyETax. Ero pasmepH,

HeoDXomMMHe JAA NpONyoKa OPOSKTHHX PACXONOB BOmH 1 B II o9epe-

mm (1000-2400 M%/0), HACTOABXO BEJMRE, WTO KAKNHE HEJORCHOIG—

soBaHHN CAHTEMETP AONYCTEMOR CROPOCTE TeYEHEA O0yCIOBIEBAET

. BHTONHEeHHe OOXBmOrO OUBeMa IeMAAHEX padorT, ONGHEBAEGMEX MILLINO-

HeMy pydueft, !

OTeyTCTBEE ONHTE NPOBRTEDOBAHNA KPYUIHHX KAHANOE, JANOKO
PHXOANAX 38 mpelexH peromenmamu®t CHulla, orpaHNYeHHEX PaCXO—
naME Bojs He Goxee 50 M°/c, CTABET HEPeN DPOGKTHPOBMMEEMI OCT-
py0 npoGieny BHOODA MAKCHMANBHO NONYCTAMEX ORODOCTeR Tedenis,
a Takke BOSMOKHEX yerTolumeux JopM DomepevHEX oevesud, EoTOpHe
He BHSHBAJNE OH DASBETHEA B KAHAJNe [LUAHOBHX PYCHOBHX Jefopuamil.
¥xagsaHEAS TpodAema MoXeT OHTH DEmeHA IyTeM OpPOBElSHEA KAR JA-
GODATODHHX, TEK E HATYPHHX HECCIEM0BAHEE HA CYMEOTBYKMHEX KPyI-
HHX KAHAKAX, KOTODHe M0 XApaKTepHCTHEEE I'DYHTOB, CIAlalmEX pyc-
70, TENDARMEYECKEM JEAOHAM E JNP. MOTJE OH CIYKETE NOCTATOUHO
XOpOIEM AHANOTOM EHIM MONEJBD KAHAZR NepelpocKi.

OdseRToM KecEenmopamml Omr BuOpeE Kuswixyuckil KaHAX B

. UpaxeATcEofl oOmacTE Kasaxcrana, nolydavmER Bony Oe3 HAHOCOB

pacxomod Mo IS0 M°/c ms UsppapmHCKOTO Bojoxpammmma. JiEo kaga-
Za HA BCEM ero OPOTHAKeHEH CIOXEHO MeJRONeCUYSHHME IDYHTAME CO
CPENHEM TMAMEeTDOM d = 0,2 ma. HecaenoBaiEch TPE YYACTER
EaHaza. :

llepeuti y9acTox pacnoioxed Ea IIK 30 - IIK 50, rme depera,
IpeJiCTABNeHHNe CymecsME, iefopMuEpyoTcd. JBEEeHwe NOHHEX HAHO-
CcOB H3 2TOM Y92CTKEe OPORCXOJET B BENE NePBEYHHEX Ipax (BHcoTa
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0,6-0,7 M, numea 20-25 M) B OCHOBHOM 38 CYeT DASMEBA MeCTAHHX
OTIOXEHER NHA B YACTHYHO SA CYeT HAHOCOB, HDOCTYIEDMET OT Gepe-
T'OBHX mefopmarEit. Ha sTom yuacTKe NPOE3BOJANOCH ESMEDeHHEe CRO-
POCTH NEDEIBEEGHEA NeCSAHHX I'DAR.

Ha sropoM yuacTke (IIK 60 — K 80) Oepera, cIOXeHHHe CyHe—
CHD B CYI'NHHEOM HA yPOBHE ypesa BoJIH, SADOCHE ESMHNOM, CARCAY-
oM E CTEOHOH PACTETENHHOCTSD. JIBEXeHEE NOHHHX HAHOCOB 38 CUET
pPasuMuBa OTIOMEHHE NHA NPONCXONET 3JeChH B BHEE RDYNHHEX pEjexef
# mearex rpan (emcora 0,I-0,I5 m). Ha sToM y9acTRe BHUOIHSINCE
E3MePeHNA I'ENPABNEYECKEX 3JASMEHTOB, DacXola BOXH E CHODOCTE
neperpEXeREA I'DAN.

Ha TpeTeeM yduacTRe CGepera, meaaua CymecaMn i CYTIHH~

KaMr, He NefopMEDYOTCH, 8 HBEXSHEE NOHHHX HAHOGCOB uumm—
eTCH COrJACHO SXOTpaMMaM, NOMYIeHHEM 5XomoToM "Hyda=ssr" TOMEKO
B BEIS MearEX pmpenell, MamepeHEs I'EIpaBINYecKEY SISMEATOR N0-—
TOEA OPOMSBONMINCE B NEePEOJN, KOINA BHUOJAHANECH SEMEDH DACXOJOB
BOIH Ha BTODOM J9S0TKe.

TrasaHEHe y980TKE HA KH3HAKYMCKOM KSHSJNES COSIAHH OONND-

poM T'ODH30BTA BOOH OT CONpArAKMEro COOPYXSHEA, DACHOMOKEHHOTO

Ha IIK I20,

s BHACHEHEA BO3MORHHX HapyuweHsll mapamnemsEOCTDYREOCTE
TedYeHHA noToka Ha yvacTmAX [IK 30 - [IK 50 = IIK 60 ~ IIK 80 mpo-
H3BelleHH CBEMEA nonepedAsx mpofuneff » msuepenme peprymmof mo-
BEPXHOCTHHEX CKOpPOCTEef B CTRODAX, DACHOIOREHHHX HS pPaceTORHER
I00 » mpyr or gpyra. llocTpoeHEHE mo PesyALTATAM CHEMER am:pu
pacipeleJeREf OOBEPXHOCTHHX cRopocrell Ha ygacTke IIK 60 - [K 80
npE pacxofie Boas 1365,5 M7/c moxesamm, uTo IMHAMHYECKAs OCEH HO—
TOK2 HCKDHBJIEHE HE KAHAJ HAXONHTCHA B CTAIEE Havajs MeanIpHpoRa-
HEA pycaa. Ha momepedHHX cedeHHAX, KOTODH® OpEBONATCA B CTATEE,
HanCOMEMEe TAyOHHH CMENeHH OT IeOMeTPEYecKol OCH RaHaka B CTO-
POHY ONHOT'O H3 GeperoB H DACHOJOEEHH B 30HAX C HaEGOIBUEME CKO-
POCTAME NOTOKAa, JocTHrapmeM#E I,I M. CuemeEmne ETPBIEH.’ NOTOEA OT
OeHTpa H mepeMemeHHe ero B CTOPOHY Cepera COBMECTHO ¢ BeTpoRoft
BOJHOR NpHBONAT X HEKOTODHM XedopMamism Gepera. Ho DOCKOMBKY
OTROC KaHAJ2 CJOXEH B OCHOBHOM CYT/IMHHCTHME TDYHTaMH, TO Cyme-
CTBEHHHX Hefopuanmlt 2a yvactre K 60 - IIK 80 me HaGumuaercs,

98 HCKJIUCHHEeM OTNENBHHX KODOTKEX YYACTHOB, CJOXEHHHX CYUGCAMH,
TIe H2HOOJNBMEE DASMHEB DacnpoCTpPaHAeTCHA B IAyGs Oepera Ha I,5
-2,0 M.
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Ha.ygacrre [IH 30 - [IK 30 megopMarua Oeperoe EagalNs OpOHC—
XOEHT Gosee HHTeHCHBHO. MmewTea oCpuBmcTHEe Cepera BuCOTOM
I,5-2,5 M, MecTamu Jocriranmue 3-4 M. ' ;

Ha pec. I norasage HSMeHEHHe IENDABAMYECKAX JNEMEeHTOR Ka-
Bama (ywactok @K 60 - IIK 80), m3s KoToporo crefyer, d9To IIydE-
Ha E CpefHEe CKODOOTH TeYeHHS B KaHaJe WIMEHADTCH MEABHO ¢ H3-
MeHeHHeM DACXONa BoJH. YKJDHH Ee BOIHOH NOBEpXHOCTH YBEJHIH—
BaDTCA © pocTOM_ pacxonoB o 35 M°/c, 3aTeM JMEHBNADTCH B Ipe-
Zexax 35 + 75 m°/c H BHOBH yBeJHGHBEDTCA NDHE pacxoje Coxee
75 M°/c. 9TO MOKHO OGHACHATE BIMAHNEM HA YEJOH BOJHO# MOBEDX—
HOCTE B KaHaxe nepemama Ha [IK 120, cosIapaemMoro CONDATADOHEM
COOpYXeHEEM, KOTOpOE XOTH M He EMeeT NETOB, HO B HEKOTODHE
NepEORH COSKAET NOANOD, PacHpOCTPaHMMmEACA BEepX 0 TeUeHHD.
Tag, OpE pacXomax BojH oT 35 jmo 75 M°/c 34 cHer moxmopa YRMO-
HH BOJHO# ODOBEDXHOCTE B ROHANS yMEHBNADTCH, NPH pacxojax Oo-
Jee 75 M°/c B HaNEYEE omAfA y coopykeHEA Ha 1K I20 yRIOEH yse-
IEYEBADTCH 3a CYeT COKpaleHHA NOXmopa.

B ereope IIK II0 (Tpermi y9acToK), pacmoioxesHoM HAa I Em
BHIE Neperopaxgpamierc COOPYXeHES, YRIOHE BOJHOR DOBEpXHOCTH
npi pacxome Boas 107 w°/c pamem 0,000027, 9To OoZee WeM BIBOE
MeHBIe NPoeRTHOI'0 YENOHA Kagama 0,00006. 3ro Tamke CBHIeTEN:-
CTEyeT O IONNODE, COSIABAEMOM CONDATAKNMM COODYEEHHEeM.

lNonepeuydoe -cevenme Ragama B 1978 r. B orsope IIK 70, rne
W3MEDANOHA DAcXoj BONH, IDE CPABHEHHE er0 ¢ OPOSKTHEM 38 MepH-
Of SKCIEyaTAnEHE ¢ 1969 r. NPAKTEYEORE OCTAlOCE 063 HSMeHeHEA,

HadimnesE®s 38 CEOPOGTED NepeMemeoHEs I'DAN NPOBONEIM Ha
yeacTrax [ 30 - [IK 69, [oayveHHHe IaHAHe H3MeHEeHHMA CEODOCTE
mepelBEXeHES I'DAN B 3ABHCHMOCTH OT DACXOIS BOIH OpecTABIGHH
Ha pEc. 2. Kpmeaz 7, ’7"‘(63). MPOXONAmAS MO (PAKTHIECKEM TOY-
EaM 118 pacxomoB or 30 mo II0 m®/c, moxer OHTH 3KCTpANOAEDOBA—
Ha Ha Tarkol pacXofl BOJH, OPH KOTOPOM MpeEpATETCA NBEXGHHES
TpAf. JKCTPANONANES MOXeT OHTEH BHIOOJHEHA NPECIEXEeHHO IyTeM
NpONJNeREs KpHBOY NO mepecedeHMs ¢ OCHD PACXOHOB. ECKH SKCTpa-
NOJEPOBATE KPHBYD LA PAcXOJIOB BONH MeHee 30 M°/c mo Kacarems-
Hoft, TO NREMeHWe IDAJ NpPeKPaTHTCHA NDE pacxoxe I4 M°/c. Ecum
Xe COXPAHHETS an.anfn.aeﬂ;uyn fopMy KpEBO SKCTPANOMALEAE, TO MOX—
HO UpEEATE pacxox 10 m®/g.

Tarxms odpazoM, NPEXeHEe IDAN K NOHHHX HAHOCOB npamnqenxn
IpeKpamaeTcs OpHE DacXoNaX BOXH B mpexexax I4 + I0 u°/c.
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Frc.I Haﬁaﬂaﬂm cpenHe G]-r.ﬂ eTH , cpemielt rayoHHH
goToKA ¥ YHIOHA BONHOM NOBEPXHOCTH B KH3HIKYM

cKoM KeHaye B cTBope [IK 70 B 3aBHCHMOCTFE OT pac-

-~ Xona BOUH mno meMepenmau (CAHIPH,I978 r):

8= f(@) ; 2-V=f(@: 3-i=#@
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TEnpaBiEYecKHe 2JEMEHTH KAEAXA, COIMACHO DHC. 1, paBHH

nas pacxona soms 10 m°/c .

H"‘-’F’ 0,567 w ; ?’:" 0,28 w/c ; 7. =0,00003 s e
nas pacxoia BoxH I4 m°/c
Hp = 1,0m % =0,33wec ; J =0,00004I.

Ian Goee OGBEKTHBHOTO NORXOZA X ompefexemmn (2. ® U
OHA NPEMEHeH CTATHCTHYeCKHR meToX o0padoTKH DOXy49eHHHEX HATYD-
HHX NAHHHX. '

Woxons me Xapaxrepa Kpusoft, mpoBejeHHOfl Jepes HATYyDHEHE
zouku, ypaBsemme cksE Uz, =f(@}) npEEATO B dopme moxasa-

rexbHOR JyHRIME
%""a(g'ﬂ)f (1)

JTorapafMApys NpHHEATOS BHPAXEHHS, HMEeM
loVyp = K 4(0-G)+lga (2)

Y=k x+4, 7= 548

rre . yn%i’flf ; I:%@—Q}; J:—'éﬂ. -

llockoXBRY DoXydYeRHoe ypeBHeHEe (3) npencrapifeT ypaBHEHRE
 Opsoft JMERE, TO JUif ONEHKE TECHOTH CBA3K M ONpENeJeHHA €ro
OAPAMETDOR MOLYT OHTH HCMNOJBSOBEHH METORH npAMoJEHe#ROR EROppE-
AsTE®, B #TOM cAyJae TEcHOTA CBSSH ONCHEPAETCH BENHUMAOH KO-
sfsuEenTa ROpPEJAIME, onpefexsenoff mo fopdyns

e EO-T)0 )
: Vi@, - wf—?@%f

OueBEnAO, HSMEHHP BEJMINHY Gp , BXONANyD B BHpaXeH#e
(I), moxywmM pasHHe SHAYEHEA Kop(iEmEeHTa KoppeadnEm. TecHOTa
OBH3E Oymer HammyumeR JLAA HARGOJBmETO SHAYeHNA tyx.

Ompenexenne xe (J, #3 JOIOBEA d'z"'z,g NpEBONET X

CIOEHOMY YPABHEHHD, KOTODOE8 MOXeT OHTH pemﬁ-ﬂﬂa TOABKO MeTONOM
moxdopa. |

Jlis ynpomeHEs TadmEn m pacderoR M.A.EysyHoR mpenmoxEI
BHYECIATE ROoS(dENMMeHRT XoppedAuEH no dopMyns

e
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TERpABJIEYECKEe SIEMEHTH KAHAJA, cormacHO pEc. I, DaBHE
naa pacxona Boms 10 m°/c :

H"‘-’F’ 0,587 w ; Z’:= 0,28 w/c ; 9, =0,00008 3 =2
nas pacxoia BoxH I4 m°/c
Hp = 1,0m % =0,33wec ; J =0,00004I.

lan Goee OGBEKTHBHOTO HORXOZA X ompefiexemmn (2, ® U
GHA NpEMEeHeH cTAaTHCTHYecKER merol oCpadoTEH NOXyYeHHEX HATYD-
HEX NAHHEX. '

Woxons me Xapaxrepa Kpusoft, mpoBefeHHOfl Jepes HATyDHEHE
TOWNME, YDABHEHHE CBHSE I’%ﬂ’f(@) ODHEATO B (JopMe MOEASEa-

redbHOR JYHRIME
%“‘a[g'ﬂ)f (1)

JTorapafMApys NpHHEATOS BHPAXEHHS, HMEeM
lgVp = K 4(0-G)+lga (2)

Y=Kx+4, 3)

rne . yn%ﬂ'w 3 I=%@'Q); J:—'éﬂ. -

llockoXBRY NoXydeRHoe ypeBHeREe (3) npencrapifeT ypaBHEHRE
 OpAMOR JMEME, TO JUIf OEHRE TECHOTH CBASK M ONPENEJeHHEA €T0
OAPAMETDOR MOLYT OHTH HCINOJBSOBEHH METORH npamomHeliRoR EOppe-
AsTE®, B @TOM cAyJae TEcHOTA CBSSE ONCHEPAETOH BENHUHAOH KO-
sffsrEenTa ROpPEJAIME, Oonpefexsenoff mo fopdyns

e EO-T)0 %)
4 V3 (2, - 2,)" 2G4k

OueBEnA0, HSMEHHP BEJMINHY 0,, , BXOIANYD B BHpaxeHHEe
(I), moxywmM pasHHe SEAYeHER Koo{ismmenTa KoppeaduEE. TecHoTa
cBssE Oymer saniyameR nii Eamdoibmero sEaveRmA <y,

Ompenexenme xe (), #3 yoIOBEA dtyx =( T[DHBORET X

CIOEHOMY YPABHEHHD, KOTODOE8 MOXeT OHTH pemaﬂﬂﬂ TOABKO MeTOIoM
moxdopa. |

Jlxs ynpomeHEs TadmEn m pacderoR M.A.EBysyHoBR mpenioXEI
BEYECIATE ROoB(IENMeRT XoppedAuEH no dopMyns
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dra fopMyZa moAyYeHA HS TpamEnEOHHOR $opMymm (4). Packpum

CEOORE B OPOMSBEAS COOTEETCTEYDIHe NellcTRAR HAT EXONANEME B

Hee MHEOTOYAeHaMH ¢ 3ameHofi 7 - = di =& ﬁp e foe
L' A 7

OOMYYENH CASIyDmEe BHDAKESHHA: -

h L
2 (8~ ; ~Y4p) =2 2.9 ~ %1 Yo=Y Xep* Tep Yo )=
| n - L : ” -
=3By~ iy B Yl 22; [y Yhp) =22,
< N » . _ - # fg;
l; e 232 Y %_ié' -, }; “f{,ﬁ;{ﬂr .;zé',;_z;)t‘;g:f_ [c&_f

n
] a
Hpumner.:mqu npeodpasoBadsoll fopMysH ABNAETCH TO, YTO

pacderHHe Tadamy no fopuyme (5) dymyTr muers Ba mBe MEHB-
. me, TAaE KaR He TpedyeTca BHUECIeHRe pasHEIH |47 -:z'.gy.!] =
) -
3 | Kpome Toro, B ciyuse ommOke B BuumcnemmRx 2 X, &ZY;
i - a Tamxe I'.,F B Yp HET HEOGXONMMOCTE NEPECUETHRATE TAGNELY;
i - OmEORA ECHOPABAAETCHA NEPECIETOM TOJNEKO BEMHYEHH. Ly

E . locrTpoernulf mo NasHAwMm pacvYera rpafer (pec. 3) Z;,,-x:,f fﬂo )
;r' mseer Marcmym Cyr = 0,988 mo pacxoma &, =7 u®/c. I'mipas-
AAYecKEe . BAEMERTH Kapamm maa pacxoga @y = 7 w°/c pammw

Hep =0,7w, J=0,2x10%  U,=0,24 w/c. Ho naa pac-
xomos Bogs I0 u%/c B I4 u¥/c xosdfuumenT RoppeXsiER HOCTATOYHO
BECOK. I'EEpaBIEYecKHe IJNEMEHTH, & TAKEe CKODOCTHE NpH 2TEX pac-
XOfAaX MOXHO ODMHATH B KaYecTBe HepasMupanmax, Jlas ompefedeHEA
BepasMuBanmefft CROPOOTH NPH PA3NEYHHX PAyCEHAX NOTOKA MOKHO HC-
NOJAB30BATH JIOOYD H3 CJUEeCTBYDNEX MHOTOYECIEHEHHX HODMYA.
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Hamm HODONE30BEHH mMpexNe BCero fOpMyaH, B OTDYHRTYDE KOTO-

DHX CONePRHTCH SHaYeHEE HepasmuBavmelt (pasuvuBanmei#) CROPOCTE
npE rayémee S/ = I,0mM. C.X.Acamssmy / I / Ams onpenedenms
CPenseil CKOPOCTE NPENIOEAN clenyDuue GOpMYNH:

8) MEHEMANEHAA HelepelBuranmss

14
U=036R (6)
0) MEEMMBNBEEAR N0 Hagasgy ﬂﬂ.ﬂ:ﬂﬁjtﬂﬂ
C I
V=038 R ', 7)

e 3’;;- = 0,36 u/c & T, = 0,385wu/c - npegemEue cKOPOC—
Td, COOTBETCTBYNNMEe IBYM YKS39HEHM COCTOSHNAM OpH R =1In

CropooTs TeYenuA ONpeNedaar mo dopmyme A.A.Kagspoma /2/
r 0247 [ pis3
Y= 3,70H" (8)

Uncnenane spaveHns kos(ifummenta NPONOPUHOHANBEOCTE  NOEA3ATE-

Je#t orencn B dopmyne (B) noayweHE nmyTeMm OODAOOTRE Kak AA00—

DaTOPEEX, TAK E HATYDHEEX jaHeEux (Boura, Asrapa). CEBpoeTs mo-

TOKa No 3Toit fopuyxe Cymer OmEska X pasmupapmes / 2 /.
HesarpemseHsne R2HANH ¥ DEXM BCerja TPAHCHODTHDYOT XOTH

- OH B OIDSHAYEHHOM KOJMYECTEE HAHOCH, B TOM YHOJNE H IMHECTEHE

YACTHOH BO B3BEMEHHOM COCTOAHEE, BimAHme 3TEX $amRTOpDOB HE& BeJH-

HHAY NpefllebHO NOOycTHEMOE CKODOCTE pacCMATDHEBAETCH B padcoTe

/S I /. Tipr d = 0,0002 m fopuyxy (B) moxao OpEelCTAEHET: B BH-

ne i - ;

29F
V=031 ", (9)

Tne ?»';f = 0,43 m/c - momyoTmMes CKOPOCTE TedeHdd OpH H = I M
E OrDaHFYeHHOM IBEESHMN HAHOCOB. '
PasMuBaDUYD cRODOCTE HAlmeM ro Gopuyse A.A.Yepracora / 4 /

| V=¥ R, (10)
rme of =1,0; 1";-} = 0,35-0,55 u/c (mpm R =1 M),
m = % (naa 0,06 <d < 0,25 mm cocrasmsouex 80% mpodu).

HepasmuBanuue cxopocTH,3aMepesane np raycusax f < I M,
MOKHO OpEBECTH K IAyCHHaM I M, COTJBCHO BHpaEeHMD, OOXYy9eHHOMY
B3 (6), camenmywomero Bmua: '
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: | ’
rie ) - mepasumpapmEe ckopocrx mpx H < H =1 M.

Pone' " Hexe npelcTaBiedd DPesyJBTATH BHIHOASHHME HepasMupanuedt
CROpOCTE OpE Tayéuae H = 1,0 » nas pacxomoB BORH, IPE KOTODHX
OTCYTCTBYET JBEXGHEE HAHOCOB.

5?,: H. ﬂ;: : E':;;

u/c M M/c mo gopuyae (II)
e 0,7 0,242 0,265

10 0,87 0,28 0,29

14 0 0,33 0,38

BaAr 9.8 0,42 0,32

ComocTaraas KoafdummentH fopuyx (6), (7) m (9) ¢ moaydes—
HEME 3Ha8YSREAME 'Er";, NO HATYDHEM JAHHAEM, H3MeDeHHEM IPH cla-
fle PAOXONOB, HeoOXOAEMO OTMETHTH, YT0 JAKTHYECKEA HEPaSMHBAL-
mag cropocTh DpE H = I M Medsie, e mo pacueTHEM fopmysam sa
cyeT MOpfOZOrEYECHEX 00pasoBaHER NHa B BENE TpAN. Caenyer -
MMETE B BELY, UTO SHAUEHHe OpEeJeNsHOM CKODOCTE, KOTODOE MOZeT
OHTH MOXY9EHO B DyCAe NP BOSDECTSHHE pAcXOfoB, Oymer doieme
3pavenns [f, , DOMy9EHAOTO NDE YMEHBNEHEH DACXOMOB BOMH.

lpoEspeles COMOCTAEBJCHAE DacYeTHHX SHAYeHHH HeDasSMUBAEMEHX
H NODyCTHEMHX CKOpocTell 1o NMpHBEJSHHHM BHme dopayIaM. Ilutm::mm,
9T0 CPeNHAR r.u::rﬁﬂﬂa P KpynHoM Kexane ¢ pacxomom 1000 m 2/c oy-

zer pasia /& = H = 9 M. CpelHme CKOPOCTE NOTOK2 OPEBOJATCH
HEXE ., : :

Popynma Lna o eleIeHiA

GKOPOCTE 5 (6) (7) (9) (10)
UncneHHoe SHAYEHES :

CKODOCTE, M/c 0,624 0,666 0,74 1,05

“Pacuer nmo fopuyxe (I0) maer ABHO SaBHIEHHOE SHAYGHHE CpeJi-
Hell cROpOCTH HOTOKA B JCIAOBEAX DacCMATDHBAEMOT'O HAaHAJMA.

Cormaceo dopuyne (9), rmpepumeREe CHOPOCTE IO CPARHEHED C
~ dopuyxoit (7) mpmmepro cocranur 20% (orHomeHEe cropocTelf mo BHpaxe-
AgaM (9) & (7) npesepso 1,2). B noclemdEe rofH CPelH ClenEaimc—
TOB CJOXHNOCE MHeH®e, NpaBJa NOKA He MOKA32HHOE ONHO3HATHO,
9TO OpH TAKOM COOTHONEHEM MEMAy Hepesuupapumell (Hemepemsurapmel)
CKODOCTED E JomycTEMoi (pacdeTHoM) KaHEX cOXpaHAeT CBOD yCTOH-
QEBOCTE.



BuprpooH

1. Jlns oroHuaTeNBHOTO pemeHHs BONPOCA O NpelelNBHHX 3HAYe—
HEAX ckopocTell Tevenus (HepasmuBavmeid, pasuupapmedf, momycTa-
Moit NpE OrpSRMYeHHOM JBHEEEHHH HAHOCOB) HYRHH JIOMOJMHETENEHHE
HaTYpHHe JAaRHHEe, COCpAaHHHe No enuMHOM ampolHpOBaHHOR METONERE.

2. HacToATeasHo TpPedyeTcA BHEGTH ACHOCTE B TEDMEHOJOIED
¥ NOHATHA, HCOOJBESYEMHE TPH HECCAENOBAHEAX E OyOJEKADEAX EX
pesyasTaToB. CymecTByoumee B HACTOAMEEe BpPeMs De3KOe pasimvdHe
NOHATHE B 3ToM BOOpOCE NPHEBONET E PESHOYTEHED OJHEX H TEX Xe
ONNTHHX NAHAHX. 3acAyEEBADT BHEMAHHNA TODMEHOJNOTEA H NOHATHHA,
Menoasaopaduue 8 / 2 /.

3. Caenyer yaAyemdTs npHGopHOe ofecnedeHHEe HATYDHHX HCoJe-
nosaduii. Bo MHOIEX CJydYaAxX H3MepeHHA OPOBONATCHA ¢ IOMOMBD OpH-
JOpOB H METONMK, HMENUEX HeJOCTATOYHYD TOYHOCTE.

JaTeparTypa

I.Adeaanpagaan C.X. YeroldHpue H nepeXomHue DeXEMH B HC—
- KYyCOTBeHHHX pyoaax. J., I'smpomereo-
asgar, I98I.

2. Xanwu p o3 A.A., K monpocy Pacuera Hepa3sMHBADUEX CKO-
bysyunos MH.A. pocreid. CO. Bayuasx Tpynop CAHWIPH,
: BHn, 158, Tamkemsr, I979.

3. CREpuHXbHEEKOB B.A, K Bompoty pacuera. yoTOKIMBHX
' yomea . T.0 cedeHHl KDYIAHX HAHAJNOB B MemKOIDEcYa—
HEX rpydrax."Vss. AH YsCCP"™, cep.
TeXH.HAayK, 1980, W 1.

4, GEI}EBD‘!HEE 00 MeAHODalEE E I'HIPDOTeXHHRE, 'I']ﬂ M.,
Cexmpxoarma, 1545,

C.X,.ABAJEAHI], HOKT.TexXH.Hayk i ;
{Eamra::rpuam::ﬂa}

iﬁﬂﬁlﬁ FYCIIA NMPENEMEHOTO PABHOBECHA

Bonpoc yeToduMBOCTH DyoNd KEpYNHHX RKSHAJOB, NDOJOXEHHEX
B [ecKax ¥ cymecsAX, EMeeT BaXHOe 3HAYEHNe B CBASK O OCyuWecTE-
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NenmeM mepedpOCKE CTOK&. B meJoM OH 3mechk He pacCMATpEBSETCH,
MOXAO JENE OTMeTETE, YTO YOTOKYEBHEe DyCJAA OTJIEYADTCA, KaK Opa- .
BEJO, JMEpEeHHEM JBEXEHEEeM DYCJOBHX HaEOCOB, KOJEYeCTEO KOTODHX
COOTBETCTBYET TpaHCHOpTHpyDmeR cmocolHOCTE HNOTORA,

HaBecTEHe NpennoXeHEd O OapaMeTpax yoToHYEBHEX pycl B COJE—
MEHCTEE OCHOBAHH HJA MOTYT OHTH CBeleHH K NPBHAOANY MEHEMYMSE IHC-
CHOALME SHePr¥M NoToKa.(CHOBHHM €ro BHPEESHUEM MOTYT CAYRETE H3—
pecTHHe fopMyms Jumnmes, JefcE ® IDYTEX aBTOPOR MJIF WEDHHH
porora / I, 3, 4, 5, 6, 8, 12, 14 /. e :

R=10". - (1) -

UpcieHHHe 3H89eHAA EoafuInNedTa H MORA3ATeNH CTENEHH B

npapolt 9ACTH ypaBHeHHS H3MEHADTCH, COTJISCHO NAHHEM Da3JEYHEX
" aBTOPOB, B NpefeiaxX CJASAyOMEX CPDeNHHEX 3HaYeHEHH:
L =5,0; Z= 0,5.

Jna onpeneleRRA cpenHelt TAyGMHHE E NPYTHX DApaMeTDOB Mo-
TOR2 NOABE3YDTCH PASINYHLIME COOCOCaMHE, '

Jamaga o dopde momepedHOr'c CeYEHHA DycaAa pemaeTcd C NPEE-
JegeHHeM JAHHHX 00 JOTOHYEBOCTH I'DYyHTA B OOHYHO LAA ONHOTC
YACTHOIO CXyYad Oes NOAKHOTO yd9eTa I'EApABJAMKE NOTORA. PaccMar—
pEBaeTCH OpelelNnHOe DapHOBeCHe HoNepevHOr'O CcevYeHHA pycha, T.e.
caygaft, KOI'Za SacTHENH I'PYHTAa B JoOOH ero To9YKe HAXONATCA B
COCTOAHEE, OpefeJRHOM [0 HAYAALY OONBEEHOCTE, ITO COCTOAHHE
pasrpaHEqABaeT JBe o0IACTH: MAJHX CHopocTelf, Korja HeT IREEe-
HEA DYCHOBHX HAHOOOB ‘¥ DyCJ0 MOXHO DacCMATDHBATE KaK HemefopME-—
pyemoe, ® OCONBUEX cROpocTeff, KOIZAa HPOECXOJAT NBIXCHHE HAHOCOB
E yeTofidEROCTE: DyCJAa oNpefendeTCd yXe INDYTMEME (faxTopaMiE, CBA-
SAHEHME ¢ 3THM JBRXcHHeM. [IpefesrHoe paBHOBecHe NEeJeco00pasHo
OpE NNTAHAR KaHajza ocBeTJieHAof Bomoit, EGO NpeBHmEHHEe CROPOCTH
HENONYCTEMO BO H30eXAHEe pPAasSMEBA DycJa. Pycio mpeflelBHOTO paB-
HOBECHA HCHOAESYETCA H B OAYYAAX OrPAHEYEHHOI'O NBMEXEHMA HAHO-
COB, XOTH TS8KOE pemeHHe cJieIyeT 0GOCHOBATE.

OmEo ®3 HamOoJdee MOTHBMDOBAHHHX DemeHHl samadd o pycJae
NpenelBHOTO . paBHOBecHA Opuhaniexnt E, Jeitny / I3 /. OB0 ocHoBaHO
- Ha cJenypmes npefioxeHmr Topxreimepa (I913 r.): Ha YAOTHINH
T'DyHTA, HaxOIAmMecs HA 3JEMeATapHOo# miomapge pycaa, IelicTeyer
"BIERymMAA cENa" HNR YCJOBHOE HANDAREHHe OT DACHOJOXEHHOTO HAT
Hell dAEMEHTADHOTO CTOACUA MoTORE. PemeHHe 3ala9m NMPHBONET B
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aToM cJay49ae K fopMe pycia B BHIe ROCEHYCOHRMH. :

HaO/woeEnA H ONHTH NMOKA3HBADT, 9YTO B CEYEHMAX, OOCTPOSH-
HHX 70 KOCHHYCOHIE, DaPHAA YOoTOWYHBOCTE NMPROJM3IHTENRHO oGecne—-
YHBAETCH JENE OPH JOCTATOYHO NOJOIAX OTHOCEX Yy ypesa. Jlemo B
TOM, YTO B OTJHYAE OT OPHHATOrO BHUE YCAOBHA CKOPOCTE TeYeHHA,
8 CAefoBaTelJEHO H PHEDrAA NOTORA MOBOJEHO DaBHOMe@DHO pacmpege-
JAADTCA N0 MEpAHe, CHEXAACH JHIEL ¢ DpHOMEXeHHeM K Oeperam.

Ha psc. I momepeYsoro cewYeHEA KpymHoro Kamam / 9 / scHo
OYepYeHH [Be NPHGIE3ETeNBHO CHMMETDHIHNHE KOJBIEBHE CHCTeMH
H30T&X, 9T0 JRSSHB&ET HA ABHOE BJAEAHHE CeperoBHX 30H DPycia Ha
pexmy ‘TeveHEd. [logodHoe OYepPTAHREE HIOTAX THONYHO OJAA COJBIHH-
-CTBA KAHAJOB, HA KOTODHX B OpOUMHE IONH BeJMCE H3MEeDeHHA 9KC-
nepauEae CAHMMPH,

Onpeneasomay dakTopoM pacopelelieHHs cRopocTelf TedeHES B
PYCAOBOM NOTORE ABAADTCSH KpYNHOMacuTadHEHe BOIMYMEeRHA, BOSHEKaD-
meEe BeXel 3a ocHopHuM Tevenunenm / 2, 7, I0 /. CormacHo M.A.Be-
aurasoBy / 2 /, 3TE BO3MYWNEHHA MOXHO NDENCTEBNTE B BANE BANE-
0B, OXBATHRPANOMX TOJNY NOTOKA B KATANMXCA CO CHOJBESHHEM;

KX cYymecTROBAHEE NOATBEPREeHO MHOTEME HaOMomeHEAE, H3oOpaxeH-
HOoe HA pHc. I oYepTaHEe M30TAX CBA3AHO, NO-BHEEMOMY, C CHCTE-
MOl TaxkEX BaJEBUOB, QODMEDYODOEXcA iMs Cepera H JIBEXYUEXCA NOR
HEKOTOPEM JIJIOM E OCHOBHOMY TedeHED. IIpE 3ToM Jerko o0BACHETE
pacnoJioEeHNe MAKCEMYME CKOPOCTHE HEXE NOBEDXHOCTH: HaDyEHHE
CJOM BAJBIOB, OPATODMOEEHHHE ¥ IHA, BeRODe OKa3HBADTCA HA NO-
BEPXHOCTH, He YCMeB NOCTAYh CKODOCTHE cpefifell 30HH.

lockoJBRY OCHOBHHE pasMepH NOTOKS oOepelefsoTcs, KAK OT-
Me9YeHo BHE, ero IHIpaBJEKOR, NpeJCcTABJAAET MHTEpec NS BHAC-
HeHHa §OpMH pycJa pexEM cRopocTed B mepmpepuitnol soxe. Pacno—
JOEEHHe H3O0TAX MpeinoXaraeT, Y9To HSMeHeHNMe CKopocTeR Eam Imo
T'JAyORHe [o JIHA, TAR B 00 MHEPHHAE OO Ogpera caemyer NPAGIES ATE -
'HO ONMHAKOBOI 3aBECHMOCTH. JUIA OPOBEPKA 3TOI0 NPENNoJOXEeHAR
CHEJNAHA NONHTE2 ONpele]HTh HApDAMETDH M3IBECTHOM cTemeHHol 3aBu—
CHMOCTH H3MEHEeHHA CHODOCTHE 0O rAyGdHe, ODAMEHHB ee Raxk IAd
TAyOHHH, TAK B JUUA MADHHH MOTOKa B erv nepEdepmitHoit dacTH

P )
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Prc, I. Maoraxs B NoNepedHon CeYeHill OPOCHTEABHOTO
Kemam: pacxon 9I M°/c, cpexmss ckopocTs 0,8 M/C.
Bpepxy - smopa cpefHEX N0 CAyOEHe CRopocTeil.

1
Prc.2. Cxema k pacueTy fopme yeroftumeoro pycia.

L]
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TlloficgeTs clemEAH NAA ABYX OCREKTOB: CTBODA KAEANA, H300-
paxeHHoro Ha pic. I, E cTBOopa Ha p. Kame, npejicTaBXeHHEOrO
E.M.Muscrms / 7 /. 3Havenns noxasaTeneft cTemesx OCPenHAIECE
Jus npaBoit B NeBod vacreit pycma, a OTCYETH NPOR3BOMMCE OT TO-
96K ¢ HARCOJBMEMH CKODOCTAME TeYenHd. PeSyJApTaTH NDHBOAATCA B
rada, I,

Tadmsna I
llorkazaTes® cremesd B crenessoif fopuyse cropocTh

_—-i_——-‘_—--h---—__-'-'_-

OorexT O OB -0 - 5 ey i IQ mApEHe _ * _ _
________ KpailHEE _ _ : cpemsme _: _ Kpaiime _:_cpegume_
Kanax C,40 - 0,24 0,32 0,37-0,26 0,32
Pera V- 0,182 - 0,179

-l-—--.n-ﬂr-h-——ql!--————p_———q.--.-..____-.-._..__-

llomcueTH MORASHBANT CXONCTEC BeJMYHH noxasareseff cremen:
0 rayCEHe B mEpEHe. 9TO Xe KacaeTcH ero YHCICHHOTO 3HAYSHES
AJiA KaHANOB, TO, COINACHO MHOI'MM NaHHEM 00 E3MEHOHHE CRODOCTH
OO0 PAyCEEE B MeCYAHHX DYCJAAX I'DANOBOIO CTPOSHMSA, CPEIHAS Bem-
YHHA NOKA3ATeNA cTemeHs MoxeT Ouwrs mpmasra o = 0,25,

MoXEo Terme OpeUDONORHTH, YTO HSMEHeHHe CEODOCTH TeYeHRA
BO BOEX BEPTHRAJNAX MO MEDEHE DYCAa CAENYET ONAHAKOBOH SABHCH—
MOCTH, MO0 HBOTAXH HAa pHo. I, CUESKEe K OEDyXHOCTAM, NDE HEHC-
ReXeHHOM MacuTaOe ¥ WMDEAE, NpeBHmamulefl PAYOHEY B IECATKA pas,
OPENCTABAAOT COGOfl CHNBHO BHTAHYTNE MO TOPHSOHTANE BJUMICH, B
9TOM Clydae NONyYdM 3Ha9eHHe cpeiHell cHOpoCTE Ha BeDTHEANR ©

Iy GeHOM h of
%=4.(2)

rue zf{’ — CPERHAA CKOPOCTH HA BEPTHRuMM ¢ HamGomsmeft riayom-

HOHt o

o{ - noKasaTems cTeneHE BOPMYNH HSMEHeHHs CHODOCTH.

Onmpenemmv Temeps fopMy pycaa, clenys merony JopxrefiMepa-
lleftra / I4 / ¢ yyeToM mONMpPABOK, BHTERADNEX HS PearsHOr'0 pacmpe-
AeAeHRA cpendedl CKOPOCTH B moTore (pmc. 2), Yemomme PaEBHOBECHSA
98CTHEOH I'DyHETa, HaXONAMErocd HA OTHOCE Jkanans, BHpaxaeTcA ypap-
HeHiem

(2)
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G csvly® =Y sin'peary, , .

rne (§ - mec waormmy,
(P - MecTEHE yroa HaKiDHA OTHOGA,

Q = JToJl 8CTECTEOHEOIO OTKOCS TPYHTA BO BIBKHOM
COCTOSHIN,
d - 3PexTAREAR IIOWANb WACTHIN,

Z"‘F YCJOBHEOE HANDEXERMEe MM "mamaas BIBKYNAS .
cm"”,
Pemas (3) oTHOCHTENEHO HampakeAus Ha OTROCSE, IOy

| 2 Z;ru-——myx?é‘]/ 7{9"9 | (4)
- B mesem, mx a0 h=4,

% 7‘4!’--%1&?9 S

Homcrasee (5) B {4}', unm

*f z;msgpyf_#lg (6)
Hanmpsmesnye Ea oTEOCe mph ruyCume fl OOpPSHelEeTCH KAk
UPOSKIA BA OTROC YEeJmHEOR BJeKymefl ol OT COOTEETOTBYXWEIO
cToNI0a8 RENKOCTA, T.6.

G,~1, W—-}‘a‘b sy (7)

prpasnseas {’F] x (6), nnmm no Heftay

e 7/" 9-25

HuTerprposanme ypassemus (8) ¢ yueTom TOI'0, WTO F‘ =
=dh /dx ., opmonrr, xex yrasumamos, x domte
BENE KOCHHYCONNH, ONpemeasemol YpaRHeHIaM

(8)



s |
hheof3e) e

OTKyIa NMpHHA KAXNO H3 IBYX BeThell ROCHHYCOHIH

Fh

Y8t (10)
756
M ILIomal: nNonepedHold CceYeHHs KOCHEYCORIH
£
‘2 ‘é (I1)

=
?5‘
B Hamew Xe ciaydee, coriacHo (2), muHaMEYeCKEEe CKODOCTH
OpE IaydaHax ﬁ i .é'g CBA3SAHH YpABHEHHEM

fr;, =3£f (‘E‘)ﬂ (12)

i COOTBETCTBYDIES HANDAREHHR — YpaBHEHHAEM

Gimpln (L )=T(2) o

llepexon oT ropnsuha:amuﬂ MAOMANKE K HAXJOHHOR ODEMEM,
cormacuo (7), oTkyma ms (I3) moxywimd

i b P '
465'”- 2;, Eﬁ’fﬁﬂ/-?;i') (14)

lprpaeunpas (I4) 2 (6), HaxommM

(—ﬁi—ft ]/f... .%;“;} L{-IS} |

Cpapameas (I5) m (B) moxHO BHENETH, 9TO @umyﬂa Jlefina gp-
AASTCA SACTHEM CHyJaeM r}:upujzm (15) mp o£ = 0,5.
Q003HAYKE OTHOWEHNE 4epes ﬁf y DOJYy9EM B3 QOopMy-—

A (I5), nocae npeoopasoBanmi H HHTETDHPOBAHAR CASyOuEe 3HA-
YeHlA adcuHce Epl!.'ﬂtlﬂ

/m. | (18)
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Lag 3negenas %ﬁw! adCIiceH OyLyT

A,
3: - a/é" (I7)
S VI-h*

/

Utuas mmpura nepagepmitiod kpmeo#t A, moxyumrcs OpE Bepx—
HeM Mpefiesie: AHTETPANA, PABHOM eIEEMNE. Hurerpaa (I7) pemaerca
OyTeM CYMMEDOBAHMEA. -

B radn. 2 -npuBenenn ROODIMHATH UpofEiA nepeEdepmitdcdl od-
AACTH PycJB OPEeNeNBHOTO DAaBHOBECHS, & TAKXe IAOMAND ee.REBOTO
cewenun, corzacio fopwmyne (I7), anm Hagdomee pacnopocTpadeaHoro
HOKA38TelA CTeNeRE HIMEHEHEA CROPOCTH 1O TAyOHHE M MEpHHE

= U,25. Jins ompenenemus ademice, opmMEAT B mio ERB0~
TO CeHeHHA IDH 32J8HHHX 3JHAYEHHAX HANCOMLmelt TAyoRHE /7, X
TAHTeHCA JTIA8 ecTecTBeHHOIO OTKOoCA )?9 CAyXaT CASAYOMHE DE-.
paxesan: : -

'?ﬁ? ;
! (18)

Tadmam 2

HoopnusaTu gopmu pycm » nepuafeprisoil odmacTh fho
fopuyne (I7); o= 0,25

‘—-—--_—-h—-—-h—

it R R PR SR e
0,0 0,000 0,5 0, 588 0,95 I,55
0,1 0,103 0,6 0,737 0,98 I,72
0,2 0,212 0,7 0,907 0,99 1,80
0,3 0,328 0,8 1,108 1,000 2,00
0,4 0,452 0,9 1,372
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@upm pycma, NOAYIeHHAS ONHCAHHEM ‘cnocoGom, xapagTepHay-
eTCA TeM, YTO NOAHEQOTA ee XEBOTO ceuenns K = 0,65 MpEGIM3HTEND—
HO paBHA UOJHOTe ceveHms xocumycommu (0,64) ® KpEBAA MO STOMY
mapaMeTpy GAR3Ke K KBajpaTHYHOR mapacoxe. [lmpEsa xe ee IpE paB-
HEX JCIOBEAX GONBME MEDEHN KocEEycoEmu Ha 30%.

[lpaxTAYecKoe NpHMeHeHEEe NONYISHHHX DE3YAETATOB Npe/CTaB-
AAETCR CAENyOuEM o0pasoM: MEDHHZ Dycra, ONpefefeHHAs H3 JCJO-
BER THIDABARKE MoToka No dopmyme pmna Jlejicm mum EHEOE, comocTaB-
JAAETCH C YHBOSHHOR MHDHHOM nepadepss pycha, OoxydeHEoll ¢ mo-—
MomBD Taduans 2 B fopMyx (I8). Ecam mepsas mmpasa CoJbme BTOPOH,
70 BBOLATCHA T'OPE3OHTAJNBHAR BCTABRA JHE, BTOPAS MEDHHA ODHHEMA-
eTcH IDHE YCJAOBEE, ecIE oHAa Ee Gonee dem Ha 30-40% npessmaer
nepeyo, HEaYe Ype3MepHAR NEepPBOHAYAJBHAA WNEPHAA DycJR MOZET OT-
PETATENHEO MOBAHATH HA ero yeToiiumBoCTb.

B m3jOXeHHOM MeTOde pacdeTs CONEDXATCA NOMymeHHA:
noKasaTelXs crTemedn B Qopuyne CEOPOCTH HUDHHEAT NOCTOAHHEM, HE
yuTEeHO TDANOBOE CTDOSHHEE Dyosa, Hem30exHoe B HATYPe B Npeletb—
HoM pexmde. O9eBHIHO, ONHAKO, YTO (OpMa yCTORYEBOIO pycEAa B
peaJBHEX YJCAOBMAX NOJREA 3HAYATENBHO OTJHYATECA OT KOCHHYCOE-
HH.

IxnrepaTypa

I. A6axsgen C.X. YeroifiumpHe K NepexOZHHE DEEEMH B HC-
EyCCTBEHHHX pycaax, J., I'Egpomereo-
B3gaT, 1981,

2. Bexnxanos MA. Pyonosoft mpoueoc. Iil Han.dus . —ear.
n-pu, 1958. :

i |
3. Hapuwmos P.M. -I'mgpapmieckiae yoToliuEBHe XHBHE CeYe-

BEdA, "IENpoTeXEMEA B MeImopamEa”,
1967, k& 6.

4, Tanrypes HB., 0 pacuere ycTORYHBHX DyCA EABAJNOB.
"Iapnporexnura 7 mexmopamas”, 1969,
% I0.

5, lepanmoBckaf IB. Yerofiumese fopME PycA FaEANOB.
Hecamepopanma nefopmanEll magaioe H
BINMAHAH OPONSHMH HA I'PF'HT{}BHE BOIH.
M., I956.
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5. Jexasckeft C. Beogenne prqﬂnrn.npam Ilapanun
¢ aara. ., I'sopomaereomsgar, 1961.

7. M5 Hc k5 # EM. TypOyleHETHOCTH pyoJoBOT'o moTora. I.,
« - I'mppomereomapmar, I1952./

8. TexHEYeCKHE YEQSAHEA 00 OPOERTHPOBAHMO KAHAJOB
b npn-nmmm: cECcTEM. Hnﬂc.ﬂmua CCCP,
M., I955,

H.Tpnnnﬂnn A.B. Rnnnpncya@apaa TRIpABARYGCKE yC—
TONTEBHX Hﬂ.EE.i:}B. B cd. "Bompocs rap-
porexgura"”, BHm. I,AH ¥Y3CCP, TamxenT,
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A.A.KATHPOB, XKann.TexH. HEIFE
B.W.BYJIAHIGH

YUET COMPOTHBIEHMA CHBMIY (MPOYHOCTH)
MEIKOSEPHHCTHX I'PYHTOB
IFd TMIPABIMYECKOM FACUETE KAHAINB

Yeroliiuupuit rEgpapmEveckiii ® DPyCcJaOBOH peEMMH SeMIAHKX Ka-
HAJOB (OPMEDYOTCHE He cpasy. CTadEndsalis pycia DPOHCXOmET ¢
Te4YEHeM BDEMEHE DO BOo3NeBcTRHEeM pasiMYHOro pona daxrtopos,
BILTHME EOTODHX Ee BCeria YUETHBAeTCA NpHE OpoexTHpoRamim. [los-
TOMY YCTaHOBRBUHEeCH MODHOMBTDIYECKHEe XADARTEPHCTHKHM DYCa &
IIQpaBNNYeckne SJEMEHTH TEYeHHA B KAHANAX HepeOKO CYMECTBEHHO
OTJOMYE0TCA OT IPOEKTHHX.

Tax, CROPOCTH Te4YeHHS B EPYIOHHX KaHajaxX OpPOCMTENEHHX CHC—
Teu imaioro Xopeama (Tamcaka, llasar)is KK ACCP (KuskeTkes, xa-
Han md.B.M.JemsEa), pycia KOTODHX IDONOKEHH B COOGCTBEHHHX OT-
JIOXEeHEAX HAHOCOB P.AMyTADBE ([IpeBHEX M COBpeMEHHHX), CymecT-—
BEHHO (B moaTOpa, IB3 pasa H (olee) OpeBHmANT CKOPOCTH Hayaza
DOIBMNKE BIEROMHX MEJROMEeLYAHHX HAKOCOB. XapakTepHas OcoOeH-
HOCTE F&Eﬁﬂﬂ SECILIyATAIMH JTFEX KAHANOB - (IVHKIMOHNDOBAHHE B
TeYeHHE J—4 Mec. B Ioly OpH HACHNEHNSX OOTOKA HAHOCAMM OO Ope—
AMyHEeCTBY BIBeImBacMuX parmuli, GIHIKEX K KPHTHIECHMNM.

MoxHO mogaraTes, 49TO Vo BIEKOMHX HAEOCOB OpMRpHBAST, 3a-
mEmaeT KopeHEHoH I'DYET IHA OT HEOOCPeICTEEHHOT® BO3IedCTEHA HO-
TOEA. OOHAKO BOOPOC O IPHYIMHAX COXpPaHeHHA ILNaHOBOH ;m:r:rﬁnfuanc-
TH DyCI OCTAeTCA OTKDHTHM. :

B mocremHme. rofd B JeficTEMe BBOGHTCA BCEe OQNbIE MAIMEHHEX
KAHATOB, a4 TAKKEe KAHANOB, [MTaeMHX ocBeTJeHHoff Bomoli pycloBHX
B HAIMEHHX BONOXpakima. CTacRmu3alfia pycia OpE CROPOCTAX Te-
9eEHs > U o XapaXTeDEA H IIA TaKaX KapanoB. Tak, KaparyMcrii
xaHan iod.B.JM.Jex¥Hs Ha yuacTHe TpaccH I00-300 KM, mpoierammut
OpeMymecTBeHHO B CaUXaHiHX HeCKAX E JerKMX cymecsaxX H DUTaeMul
ocBeTIeEHOR Bomofi Kesndcrix osep (OpeAcTABIAMIEX OTCTOMHEM
daccelir ¢ BHCOKOM cTeueiid OCBeTIEHHA NOTOKA), NOCHe 3aBeple—
Hea B 1975 r. TpeThedl ozepeln padoT OO0 CHODAMIEHED ¥ DACHEpPEHIm
CoXpaHdeT ONOCTOHAHCTEO IUIAHOBHX H BHCOTHHX OTMETOK Dycaa IpH
CKOpPOCTAX TeYeHMA, DPeBHUATMLIC E CDeJHEM B 1,5 pasa ®H dGcuee



a

_ 23
CROPOCTH Havuala HONBIEKY BNEKOMMX HaHOCOB. Ha 2TOM yuacTEe OT-

‘MevaeTcA TaxEe IPOHCXONANEE X3 IOfa B I'ojf, CYNECTBEHHO® COKpa-y
' MeEMe OOTeph BOAH HA (EUIBTDAIRID H3 KaHAaA.

B 1972-1974 rI'. OTHENOM SKCILIYATAINME ODOCHTENBHHX CHCTEM
B CAHMMPH mon pyrosomcTBoM H.M.Topouxopa OWNA paspadoTaHa M-
pORas IpOrpaMMa’ HCCAeNoBaHyil ¢ HeXbD BHABAEHHA (AXTODOB, BINiA-
DIpCC HA CcOKpameHue OOTephk BOJH H3 HEOWHMIOBAHHHX KAHAIOB.

QUBeKTOM HCCJAeNOBAHEA OWIa YABAHOBCKAHS BETER KADIMHCEO-
I'0 KaHAIA, KOTOPY® IO IPYETOBHM YyCJHOBMAM (CapXaHHHMe HECKH) H
HAHOCHOMY peEMMy (OoCBeTJAeHHAd BoJA P.AMyJADBH) MOEHO OHNO pac-
CMATDHBATE KAk apanor KapaxkyumcHOr'O KaHama.

B pesyipTaTe Hocaenosanmii B.C.XadTmeaHi IIBJ" mpumes E
BHEOLNY © TOM, 9TO ONDEIeJLARIIMA faxKTopaMi COKpameHEdad NOTeDPh HA
(IIBTPALM0 ARIA0TCH O0DAZOBAHHE CIOA HAWIKA HA NOBEPXHOCTH JHA
H OTKOCOB, 4 TAKEe JIIOTHeHHe ¥ KOJBMATAIMMA TOBEDXHOCTHOT'O CJOA
rpyura’ pycaa. OnHOBpeMeHHo OHWIO OTMEHEHO IOBHUEHWE  YCTOli-
yypocTH DYCJa INpOTHB pAasMHBA 107 BINAHNEM Tex xRe dak-
TopoB. (OHT yBeMmdeHHA IPOMycKHOH CHOCOCHOCTH DyCGJ&a HKEHANA KH3-
EETKEH METONOM CAMOpaSMHBA B OCHOEHOM MONTBEDIAI BTH BHBOIH: B
peayisTATe PASMHBA pyCJIA OyTeM Opomycka GOPCHPOBAHHHX DACXONQB
BoxH (B I,5+42 pasa NPeBHERKIHX OPOEKTHHE) HOTEpH HA (uIBTpa—
I H3 RaHala PeskK0 BO3POCIH (mamuue H.BexmaceroBa, K.Baibsaro-
Ba). Yepes I-2 roza HoCHe ONOHYAHEA padoT KEEL KaHaa BHOBB MOC—
THr Opessero ypoBus., B HacToduge Bpemd OH coXpander ycToldm-
BOCTH IIAHOBHEX ¥ BHCOTHHX OTMETOK DycJa IOpPE CKODOCTAX TEdeHHHd,
Golee YeM B NES Dase NPeBHIAINAX BeWYMHE "HEDASMHBAKNRIC"
CKOpocTed, ¥ -HACHEEHEAX HAHOCAMH CYUECTBEHHO MEHBHNE KDPUTHMEc—

K cozanermo, HCCASLOBaHKA JaxTOpOB, OKASHBANGRX ONPEmesid-
niee RLUHEE HA CTACIUINIAINMD DPYCH H COKpalcHHe NOTEDE BOOH H3
KAHANOB, He COHIM SaBepmeHH. STY OpPOGaeMy, HO-BIUJIIMMONMY, MOXHO
pelHTE JIOik HAa Jase HOMLISKCHHX MCCAeNOBEKUM MeXaHMSMOB KEHa-

. MEYecKoro BoapelicTRUA HAHOCOHECYUEro DOTOKA HAa NepopMEDyeMoe

Pycao i COOPOTHRIEHES pyCha MHHAMEICCKOMY BO3Ne#CTEND MOTOKA.
CyuecTEyRHe KOELEMIMH DycrofopMEpyuMy MpPOHeccoB HE
OGBACHADT MHOr0OOpasid (EKTOPOB B MX B32EMOCBASH ¥ BaauMonelicT-

B, KOTODHE OKASHIADT ONpejeAKice ENEAHNe HA (OpMIpOBARME
yeTolMMBHX SeMIAHHX PYCH KaHaI0B. [109TOMY HOOHCE HOBHX pemermit,
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AN MONHO OTpARANEAX (MBNUECKy® NPUPOLY NPONECCOB N ARIGHNH,
CEABAHHEX ¢ (QopMEpoBaHHeM yeToNTHBEX pPycN, — YpesRHdYaltHO ar-
TYAIBHAR SAJAYA B OBeTe OCYLeOTRIZEMO} HEHe NMDOKOH IpOrpaM
MEXDPErNOHANBHOr'O IepepacHpajensHis PeIHOTO CTORA.

Hire menaeTcd NODNTEA OCMECIETE MEXAHMEM BsamMoXeMoTBHA
- HANOCOHeCYmEro HOTOKA C Ne@opMUpYeMbdM DYCJOM SEMISHOI'O KAHAIA.

PacciOTDEM COCTARISNNMEE CONDOTHRIGHES CHENTY MEIEOSep-
HECTOI'0 BONOESCHNEHHO'O IPYHT& B ChHeTe COBDSMOHHHX IpeCcTaRIe-
Hxlf MeXaEWER rpy=ToB /4,8,I0/. '
H.H.Macxos /I0/ EMmenseT Taxie CoCTABRLMumMe (o0osSHAYEHES
Ham) : -

Te=AT(9)+AaT(6)*+T(0). (1)

[lepeoe cJAraenoe XapaKTepEsyeT COCTARLAMNYN CONPOTHRIS-
HHA TpeHMA, BOBHEEAINErO NOY RIMAHHEM codCTBEHHOI'O Beca JacTE- -

IIH B BEJe
aTe=Kd(E2E) -« (2)

e ﬁ " r — yAGIBHHR BEC IPYHT& ¥ BOXNH COOTBETCTEBEHHO,
K4 — OMHTHAS HOCTOSHEAH. :
'Taxym odpasoM, RIRAHEEe NAEHOR cocTaBismell compoTHRIe-
' EiA BOSpACTAST NPEMO IPONOPUMOHANLEO EPYUHOCTE HUACTHIl IDyHTa of.
. Bropoe ciaraemoe XapaETepHsyeT COCTARLANEYY CONPOTHBIE-
HES, OCYCAOBNSHHYY RIMAHKOM BONHOXOLIOEIHHX (odpaTinMuxX) chasedl
. MeREy YAcCTHEMA I'DyHTa :
AT =647, i)
8Nech T — CONDOTMRNGHNE CIRATY, OCYCIOBNGHHOE AIMAHHEM
- BJIERTPOXEMNYECKEX, BaH-Tep-BaaNbCOBHX CHI (BON~
HOEOQNLIONIHMX CcBEseil), NelcTEymmEX MeXIY YACTHIA-
ME, @CJM DACCTOSHES MEXXy HFMH He DpEeBHmaeT He-
RoToporo mpemens L& d;
: 6,' ~ rRosfimpeET IPONOPIEOHANBHOCTH.

' J\1E CHOTEMH BOJA — MecIUaHH I'DyHT MoxHO HpuuaTh £ ¥const.
[oxameM, TTO BINAHEEe NARHOH cocTapnmumell CONDOTHRISHHES IDH Ipo-
WL PARHMX YCIOBHSX BOSDECTAST OCPaTHO TPONOPIMONAIGHO XPYIEOC-
ow wacran oL . T
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JAa COBOKYIHOCTH YACTHIl CO CpeNiM mHamerpor o  Bexm-

WA xoadHIEeETa MPONOPIMOHATLHOCTH éfz OUpeNeAeTCA KAK

OTHOMSHES CymMapHOH IIomai® 4  HeSaBHCHMHX KOHTAKTHHX nu:aep:-
Hocrall maEHOf WacTHIN DOBEXHOCTHOTO CNOS ITYHT2 ¢ XDyIuMH
5 N K INIONAJE OOBEPXHOCTH qar:rm npmﬂneuuuﬁ K (opme ma-
pﬂ Sw (puc.I)

&u - Jar

Tammg odpasou, MMeen

a vy (6)=thie = b yropr (5

(6,= €N Te)
(sEageEme A E odileM Ccaydae BABHCHT OT IODPHCTOCTH rfpyn-ra

Bopn c=consl ronédrerca B mpemexax N = 346).

%@

Puc.I. Cxema (ODMADOBAEMS BONHOKOMIORIHHX (OODaTHMIX)
chasell Mexy 9YACTMIAME BONOHACHIEHHOIO I'DYETA:
8 — HEelUIOTHAT YRAANEA JacTHN, § — OUOTHAR YR-
Jafga 9acTHL; ¢ - K pacyYeTy ILIOMANE KOHTaRTHoM
OOBEPXHOCTE MEXIY IBYMA CMEIHHME JACTHIAME IHA—
meTpoM o , B Opejesax XoTOpol NpOSBEAETCHE Heil-
CTBHE BOMHOKOLNORNHHX chRASel.
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IDETEe CIATaeMoe XaDaKTepHsyeT COCTARIADIYY CONpPOTHEJE -
HUA, OOYCJOBIEHHYN BIMAHNEM MEXATOMHHX CILI XecTKOr'O CTDPYRTY P~

HOr'0 CUelUIeHEd (UeMeHTAlMOHHHX, HeodpaTman cmasel). Bemrama
AX NMpaKTHYeCK HE SABHCHT OT KDYDHOCTM TDyHTa

4 Talc)=Ce T m¢, Kre /mE (6)

I'e T — CONPOTHBAEHME CHBUTY, OGYCAOBICHHOE RUIEFHMGM GILI
HECTKOI'0 CTPYKTYDHOI'O CLEILISHMA;
Cf - ROB((IIMEHT MPONODPIMOHATBHOCTI.
Taring oC0pasoMm, mdeeM

Tipe Kl (J;-J‘Jd+ E—EE+C5’E¢ » Kre/m? m
WM B Godee oOmMEM BHIe i ' :

8, :
Te=a'd+ o R Xre fmt

L0 HeJABHErO BPEeMEeHH NMpeINIONATANOCH, YTO CHIH RECTROID
crpyxryproro cuemneians (k7. samerso mposmimorca rorko B
CBASHHEX IDynTax. H.fl.JleHMCOB /8/ TeopeTitecKE K 9KCIEDINIEHT RIS~
HO JIOK23&J, UTO 3TH CIJIH DOSHUKANT H B NEDBOHAYANLHO HECRIAHLY
MEJEONEeCHAHHX IDYHTAX ¢ Dasif4HOM CcTelleHbD BONOHACHUGHMA IpH
CONepHAIn] IOXHACTHX, HC Npeswmawmem I%. BOLThle CLeIIeHHs sa—
MCTHO IPOARIAETCA yE wepes I0-I5 muefl mocle 3aMouKy IpyHTa. B
Teueie MIMTENBHOr0 SKCHEDHMeHTa (5.5 Zer) IoKasaTeimi MPOYHOCTI
ONHTHHX OCPASUOE (MOHyME HeJopMalmy B,xre/is; COPOTHENIEHUE
CHBMIY T , KPC/M™, UHCAO YASPOB MONOTA IJIG HOCDyReHE:M 20HIA Te-
HETPOMETPA B HCIHTYEMHH I'DYHT) BOSDOGHEM B cpemHem B 2-3 pasa.

llo muemm H.A.llesxcoBa, non BO3KEHCTBEEM SIEKTPOXIILMYEC—
KX OpOleCcCOoB BOKDYT 3€peH BONOHACHIEHHOI'® TIDYHTE 00pasyeTed
CIOH KpeMHMEeBOM HKICNOTH, KOTOpDHE ¢ TedeHueM BpeMeHH cHavdaza od-
PasyeT ROKPYT HacTill XeNeofpasHyn maccy (rexs), a sareMm aaTpep—
HeBaeT, o0pasyd CTDYKTYPHHE CBASK (XOTA ¥ CPABHUTENBHO Ciadie)
MEELY -3CDHAMHA.

IOTOK B OTKDHTOM DYCJe BCerfia (XOTH OH b OI'DAHAYEHHHX KO-
JUMECTBAX) HECET WIEKOBHE ¥ BIBEllEHHHE HAHOCH, B TOM WACJE Koi-
ROMIANbHEE TUMHACTHE ¥ OPTaHWYeckie B3BECH, NOCTYIAEAE OT JC—
TOUHIKA NMTAaHWA, & TaKxe B pesyieTarTe IOCKOCTHOIO Ch , BETPO—
BOIl 2po3¥K ¥ mecTHHX Nefopmaindl pycua.

Bo3felCcTRYe TDAHCHOPTA BICKOMHX M B3BEMEHHHX HAHOCOB Iia
JOPMAPOBRAHKE YCTORYKBOTO pycaa ABoAKo. BO-MepBHX, Chod BACKOMIX
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HAHOCOR OPMEPWBAET NocTWianmd I'DYHT 0T HeNOoCDELCTBEHEOrO HO3-
NelicTEiA HATpAESHI CUiEDd, BOSHUKAKMMX HAa Tpaille NDOTOK-Pyc-
a0 /2.6 ¥ gp./; BO-BTOPWX, Dychao Tewm yerofiudsee, uYew doanle
HOTOK TDAHCHODTHDYET IL'I:ULJ'U;J'.ELT'WHGE. PAMHMCTON N OpraHyecKoll
Bapec® /3,12,14 u mp./.

- llo-BEmaony , ODpelIcESHUA 00 ROIMYECTReHHOMY YYeTy BJLLT—
HEA NocJenHero (exTopa BlepBHe OWIM onydumobaku B.JelHow.

Hammpe NMRIeBATHX DAMHACTEE M OprasdvyecKEX dacTil] B ec-—
TECTBEHHLNY (HaupiMeD, JapXasHuX) Neckax, & Takke NPOHHMKHOBEHHe
B TOMUY NDOICTHI4KEEero 04 INIMHACTHX, CONEDXKaUQOXCA B BOIE, CTH-—
MyAXpYyeT Ipouecc POLMMPOBAHIA B 3TONM HENOMBMEHOM CJIOE (Jexalicy
HIEE MONBILZHOTO CJION BJEKOMHX HAHOCOB) Cill EKecTKOrO CTPYRTYDHO-
I'0 CUSIISHNA: TAXHKCTHE ANCOpOMDYRTCSH BOKDYI NecuaHHX 3eped M
3ACTYNEeHeBanT, a 3aTell 3aTBEDPLEesSAKT, CHAeNBAA 3CPHA MeXIy co-
Gow. BesuriyHH §OpMADYEMEX TP 3TOM CHI EeCTKOrO CTDYRTYPHOIO
CUSILICHMA B CPefsels R HODHNOK M goMieg (PSBHUEKNT CUWIH CUEeLie-
HiZE, XapaKTepHue ANA UMCTHX Neckon (Ges jmmec;{ TIIEHCTHY ) .

Mponece dopMapoBaHEs eIl KECTKOTO CTPYRTYDHOTO GUELIeHus
HEHMHAETCH C MOWSHTR 3amOuHA IDYHTE M UPOLOARACTCA B TEYEHMES
2+5 xmet. Taxws odpajoM, COCTARLTNIGY COUPOTHBICHMA {:} Te (sunm
GI} B oOmen: CJyHae CHENYET LACCMATDIBATE Kak QyHKWMD BpeMmepu
i yenosil padors (HAaHOCKOrO pexinia) KawaloB: G =C (S5t)

Y3 CKA3aHHOro0 Bhull: MOEHO SaMJNMUTE, YTO LOOVCTZMAH DBeJii-
uRHA WHTErPaIbHOY XAPEKTEPUCTMRY HAUDAXSHNA COBNMFPA Ha TPAHHILE
HOTOK — PYCHO Touo=1"Hepi AGLEHA ONPENEAATHCA KAK fyripa .,
U mporHosEpyewux ycuosidi padoTu {1;-.:110{:}1&:‘:: pesimga ) Kanalos.

B OOl cHyas iMeen

2 FC3) P T s (8)
3LECH ;'/ (S ) - Jyuruus, yUuTHDAMUAH WIHAHMEe TPaHCIIOPTZ BAEKO—
MHX HAHOCOB Ha BEJITLUIIY Tpd
; ?; - Koa(iMeHT OPONOPUMOHANBHOCTH, YCTaHARLABAKLL
CBA3L MEXRI) XAPAKTEeDHCTYHAME HAaUDHENCHIL CHBIDA
ips @ CONPOTMEIEHNA IDYHTa pycia " Tap .
. DYHKIDI! BAMAHIUA TPaHCcOOPTA RIEKOMHX i BIBEIEHHHX HAHOCCB
YIOOHO OPAUATEL TOKOH BUX
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£(S)=(1+K)"
Ks=4,(5/Sw) [’
0<S [ Sp<i 22

rae .
3:% % ~ COOTHOmEHHEe DACXONOB TBEpAOK H xwmiol
a3 pPyCUOBOI'O HOTOKA;
Oxp — TDAHCHODTEDYKNAH CHOCOCHOCTH IOTOKA.
B aTOM Caydae O49eBHNHO, 9TO

Dz..ﬁfﬁ)f-i W {<p(8)< 4
lomeTasEs (7a8) X (9) B (8), HoxywEM

Tw= (14K )® . platd+ Lerc,(5,0)] (10)

Ha cospeMeHEOM yPOEHEe DASBETEA DyCcIoBoH r'mxpannmm H
TOXHURN HSMOPOHHIl BHAYEHNS ONNTHHX mocTosHHEX K¢ y,af 8,

#  ¢,(t)uoryr OuTH HAMIEHN TONEKO HA OCHOBE SKCIEDHMEHT.
SAIaTy XoTd 04 mpEdumxeHHOE RonrEdecTBeHHOf oneHER
BIEAHKA KaXNOr0 K3 NepDeYHCIeHHHX BHue (JARTODOB HA BelWIHHY _
Ts DelliM MEeTONOM HCKIWYeHHA, HCIONL30BAB LA 2ToH mess

B ROMIIGXCE a) pesyIbTaTH EccaepoBammii B.C.Kmoposa /9/ m
H.f.Jlerncosa /8/ (WMcTHE HECKE); §) MHEOrONETHNEe NAHHHE HA—
TYPHEX H3MepeHmH HA yCTOMUNEHX IMecYaHHX YYACTKAX KDYIHHX '
|, KAHANOB ¥ DEK ¢ DASJHVEHM HAHOCHHM pexumMoM (puC. 2), B) De-
KomeHZawy E.Jefina /I4/ mo yuery BIEAHES ycloBmid paﬁnmn
(EAHOCHOrO pexmmMa) KaHamop (Tadm. 2). 3 :

B omitax B.C.KHoposa /9/ NBEEeHEe BIEROMHX HAHOCOB
wcmmodaercH, T.6e. Kg=0 u $(8)={ . B odmacTE sha-
venmlt 92 I MM GYHKIEOHANRHAS CBA3E T¢E=ffd)ﬁmaﬁa*
K AEHefiHoff. DTO JAST OCHOBAHHE IDHEATH .

ﬂfd.}} —g— + O (T)

Toe = Y (a’d) |
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‘Jan sEavemmit d > I MM ¥M noxygend Y = 0,026.
Momaras Temeps U = 0,026 = const » HeHCTBRATeNE~
HuM nuA Beell oGmacTH sHawenwit 0,05 < d < 100 wmu, same-
2 : :
Toc= 0,026 [ﬂ‘a‘+ -&L +¢,(T) ,], (o)
The ;
¢ (T) = cocrommme rpynTa, OpE KOTODOM HOIHOCTED sapep-
ORAI0CH (OPMEDOBEHEE CHI XECTHOIO ¢1:prmmnrc+
CLeILIe IS .
B mamenefmeM Iis yooocTsa Buna._:mm TaKEe :rp-auﬁpasn:aa—

Yoo = 0,026 - ;ﬂ%-; [d*——{%—*‘*fﬁ'}] ,

THe b, f000 | _- G (T} i000
8- & BT > a(T) ot
a? = 1650 wpe/u® u d s
SaTeM C YU&TOM 3TOr0 HOJAydEM .

Voe= 0042[d+ B4 c(7)] Kre/u?,dun (109)

HEA:
(I00)

¥

OcTaeTcs Temeph OUEHWTH 3HAYeHE mocrommx O w C(T).

o B.C.KHoposy /9/, B Taagmrolt oGxacTh odrexamEs (of £
0,25 MM) BEIRAHES IWAMETDA HA "HEPASMHMBANNYR" CKODOCTE OH-
cTpo memaer /5, ¢.I197/.

Hexons ®2s paccsarpmsaemofl sgeck TEODEH CyMECTBYeT TAKAR
KEPyOHOCTE O < dep < 0,25 M4, TPE KOTOPOR RMLTHHE COCTAB-
AAnuell CONPOTHBIEHHS] TPBHHE ‘A 'T;{g}nﬂnnﬂn&mmewca BIHA-
HREM COCTABNSNNMEH CONpPOTHBNGHES, BOsHEERammell moj BosmelicTeR-
eM BOJHOKOMIOWTHEX cBAsell 4 7ap(6)

' EH""" ; : EII}
Ks (g - ) - -T:Fﬂmc:-
WIN JJIA CHCTeMH BOIA — mecwamHil IpyET
e (11a)

E.M.Mace /II/ omurmmd muu YCTaHOBRE, YTO IpH
dZ 0,1 M CONPOTHRNEHHE CNBEIY MECYAHOrO IPYHTA BO3I-
pacTaeT. 3TO JaeT OCHOBAEMEe NPMHATE Olgp = 0,1 M.
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I[loncTaHOBKA d w B '{Ila] IHaeT 6= 0,01.

Kaxmofi ¥s cepus ouuToB B.C.KHOpO3a mo OOpeIENeHAR
Toe =f(d) TPEIWECTEORANA [OCTATOUHO JJNTEJRHAR SEMOHKA
HCOHTYEMOrQ T'PYHTA, a4 CaMd ONHTH BHOMWIAINCE 083 HAPYNEHRA
ero CTPYKTYPH B TedeHMe BpPEeMeHHM, NocrarodHoro nis odpasopa-
HHS CWI XeCTHOTO CTDYRTYPHOrO CLelneHEs. (QIMpadch HA ODHBE-—
IeHMHe BHDe /pesyibTaTH OOHTOB H.H./leHHCOBA, MOEHO NDHHATE,
YTO NOJ BARAHMEM CHI CUEMNeHNd CONpoTHBASHHE CIBUrY A4
TDyHTa ¢ KpymHoCcTED (., BO3pacTaeT B CpPeIEEM BIBOE, T.e.

.

[ A0

c(r)~ dyp+ == =0,1 +
de
Tagie o0pasoM, HIEEM

Mo = 0,042 (d + ﬂﬁ‘— +D.2}, KrC/m*

(cl sam)

Kpmeaa  To=f (d ) IpY HAMIeHHHX ONHTHIX MOC-
TOAHHHX TACT 3SHaYeHHns, (MMaKMe K DOMyYeHHEM B omyrax 3.C.
KHoposa BO BceM JEaNasoHe Kpymsoereit rpymra 0,25 <o <I00 M4
(radn, I ¥ pec. 2, KpHBag I). :

Taxiy odpasoM, NONYYEHHHH De3yabTAT MOKHO pacCMaTpi-
BATh KAK NOATBepNeHHe H3NOKSHHEX BHmE coodpaseHud o mexa-
HE3Me K OoNpeleimopX (QAKTOPAX CONDOTHEISHNSA CHENTY MEJKO-—
OecYallX BONOHACHI|@HHHX I'DYHTOER.

OOpaATEMCA TENeps K OLESHKEe NONyCTEMOH BellriMHH %j
OpH pacdeTe KAHANOB B HNECYAHHX IPYHTAX ¢ yYeTOM RIHAHNA
TPAHCIOPTA BNEHOMHX ¥ KOJMIOHRIANBHHX B3b.[MeHHEX HAHOCOB.

Ha puc. 2 B XOODHEHATAX ( 7,9, d ) HAHECEHH OCpen-
HeHHHE 3& MHOUONeTHHH nepMoj NAHHwe HaMmepeHul To9 , BH-
NOJHEHHHX HAa YCTOUTHBHX JYIACTHAX DEK X KaHaloB B MeJHooec-
YaHHX DPYCHAX ¢ PasyIfIHHM HAHOCHHM pexiMoM (Bcero ooaee
I000 mamepenmit). B odnacTy sHavenmit 0,05 < d < I ¢ OHM
o6pasymnT "odmako"™ TOYEK. ITOT JAKT CBHUETENBCTBYET O TOM,
9T0 B JAHHOM CJOy4ae KDYOHOCTE I'PYHTA HeNB3H DAcCMATDHBATh
KaK ompejeianniil axTOp CONDOTHEIGHHA NMHAMMYECKOMY BO3-
neileremo moroxa, Kpome TOre, HeoGXONEMO YIMTHBEATE YCHOBHA -
padoTH (HaHOCHME pezmM) KaHaNoB. B CBASK C 3THM N4 aHai#-

s =- II:J-'E
]

(I2)
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Tadaxnoa I
ComocTaRIeHRE ONHTHHX JAHAEHX B.C.KHoposa mo omopene-
NEHI0 XAPAKTEePHCTHKN HANDAKEEWA CIBITa T,. , OT=
Bedaxmell HAYANY DONBHMKY HeCBA3HOI'O I'DYHTA ¢ pacye-
ToM no gopuyne (I2)

% gcf nmﬂﬁ H, M e e
: H3MEeDeH. pacdeT
L ne (I2)

. TN e

18,4 2630 24 0,065+0,I96 I,I2° 0,780
6.4 2620 35 0,070:0,273 0,26 0,277
4,0 2630 78 0,05220,136 0,I50 0,176
2,85 2620 47 0,07050,457 0,I30 -0,I28
1,48 2670 74 0,046:0,6I15 . 0,0840 0,073
0,94 2650 24 0,091<0,460 0,0420 ©,0485
0,67 2640 52 0,028+0,750 0,0375 00,0373
0,38 2640 68 0,044¢0,750 °  0,0255 0,0255
0.26%-2650 ~9 . 0,090,074 0,0220 0,0220
0,23 2650 . II 0,069+0,195 0,0203 0,0I99
0,I64 2650  I0O 0,050:0,787 0,0I92 0,078
0,I130%2650 8 0,051=0,I91 0,0I54 0,0I7I

Becero. 530
X) nammEwe M.P.KapaneTsas.

8a medecoolpasHO OCpATETLCA K peRoMeHjammaM E.Jeina (radn.2
H pEC. 2, KpEBEHe 2, 3 E 4). HMs prc. 2 BENHO, 9TO EpEBad 2

Toa=4(S5d)  nna "wmcrofft BoEu" mpencTaBLAeT codoli cpes-
HXN JIMHEN, OOPONeLAmyN SHAYEHES Y9 , DOMYYGHHHS IO De-—
SYAbTATAM MEOTONETHRX NAHHEX HSMepeHEN! EA ycToMMMBHX yIacT-
RaxX RAHANOB B OeCYaHHX DYyCJAX, YHEROMOHWDYRM[EX ODH OIpDaHM-
'YeHHOM TDAHCIOPTE BRNEKOMHX ¥ BSBENIeHEMX HAHOCOB (HAHOCH He
DOCTYTIANT HS HOTOYHERA NMETAHES ¢ BOXoH, TBepmull CTOE (opmE-
pyeTca 3a CYeT HOCTYIIEHES B KAHAN HONOBHX IECKOB, MPOXYE-
TOB ILIOCKOCTHOI'O OMHBA E MOCTHHX DAsSMHBOB Dycha),

Q< 5{; -Sq:p .



33

Kpwpasd 2 (pEc. 2)ONECHBAETCH TAKHEM yDABHOHMOM:
oo ﬂ-‘f(d'ﬂ' —El--t'if) (13)
3neck .

Ks =055 (I+ Ks )°=2,4. duw

Szavemme C(5,T) B NOETH Pas OPEBOCXOJET COOTBET-
CTEyOmes SBEAYEENMEe, JCTAHOBISEHO® K8 OomuTOR B.C.KHoposa
mmumnnzpmm TIoTHX, Oes NpEMeCH IVINEH,
I8eCEOEB.

Kprsag 3 mnﬂ!m mﬁuﬂumm onpepeis-
WD SEAWGHME. T,y =f(5,d) , XapaETepENe jia KaEAaNOB B
IecYaHHX DyCIAX, ﬁmumlmmmm,
GIMSXEX X KPNTEISCKEM (TBEDHHA OTOR GODMADyeTOS TUSBREM
o0pasoM 3& CY6T BIGKOMHEX ¥ BSBENHEEX HAHOCOB, HOCTYTANKEIDC
¥3 WCTOYHEROB ImTAREa ¢ Bomoft: - 0& 5% Sy ). 9To mpemy-
mecTBeHHO “crapHe Rasams" daccefiEoB p. AMyEADEM X CHDEADEE,

Kpmeag 3 ONMCHBAeTCHS yDARHEHHeM ;

Too =0i(d+ 2 +22), mepd (1)

(clrea) '

KpHBas 4 OOpeNelseT SHAYEHET "@-—-F(d.ﬁ). XapaE-
TODHHE A YIACTHOB KAHANOB C NOCYAHHM JHOM H OTROCEMEI HB
CEASHHX I'DYHTOB (Cymech, CYTIEHOE, INEEAS) MIH ¢ TACTIINHEM
BAEpPelLIeHEeM XEBOI'0 ce4YeHMH. (HA ONHECHEASTCH YPAERHOHMEM

s = 00 (d+ 22 e35) a2 (15)
(d w4 )

]IPIBE.IEEHHB BHmNEG OISHEN COCTARIANIX COONPOTHBISHNH .
CEBHI'Y IPYETA DPyola GesyCHOBHO HOCAT NMpmAmoeHEER XapaxTep
(raR ¥ NPYIMe ENDOKONSBECTHHE NpeJUIOMeHHs Mo pacteTy NOmyo—
TEMOf CEODOCTH TeYeHHS KN XSDAKTOPHCTHEKE BANDIREHAL CJBITA
Toa B HeOGIMIOBAHNEX Kamanax). HecMoTps EA 9T0, HOPMyZM
(I3-I5) I OUGHKH T,y , HOAYIGHHH® C YIOTOM MEOTONOTHNX
JAHHHY HATYDHEX HSMepeHEfi HE YCTONUNENY yYacTRAX EAHANOB B
DeCYaHHX PyCGIax ¢ DasiNYHHM HAHOCHEM DEeXHMOM, MOIYT ONTH
PEROMEHJIOBAHE NIA PACcCYeTA EAHANOB B MECYAHHX PYCJIAX ¢ EDYI-
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BOCTHD IpyHTa 0,05 < d < T wmM. [Ipx 9TOM HEOCXONUMO HOT-
YeDKHYTE, YT0 SEAYGHHH Too (5,7) , BHMECACHHHE IO 9TEM Hop-
MyJaM, OTBEYApT YCNOBHAM ycTaHoBmBmeRCA HOpMaapHOR sxemiry-
ATAIMA KAHANOB X, CIENOBATENREO, ODH IPOEKTHEDPOBAHEM JOJE-
HH ONTH NPEJYCMOTPOHH MEPH IO NpeAyUpexuerin Jedopmaimft
Pycl B TeYeHHe HAYANBHOI'O MEPHONA SKCIIYATAINNN KAHAIOB.

~ "Jons" xaxmoft ¥3 COCTARLAKNX CONPOTHBIGHEA OT CYM—
- MapHoff BeMEWmEN T , ompexexdemolt mo gopmysam (I2-I5),
OOKAS8HA HA DHC. 3.

W3 pECc. 3 BEIHO, YTO Jaxe B onwTax B.C.KHOoposza c
qucToff BomoRt (pme. 3, &) E OMHODOMHEME IO KDYUOHOCTH NECKA-
M, OTMHTHMM OT DIDMMCTHX BERIXNeHnfi, B EHTepEaje KpynHocTef
rpyera 0,05 < d < 0,2 ma "Zona" COCTABLANEEX CONPOTHREIS-
HuA, OOYCAOBIeHENX BIKSHEeM BONHOKOLIOHNEHX CBE36# H CEI
XECTKOTO CTPYETYDHOI'O CHEIIeHER,. CYMeCTBEHHO IDeBHmAEeT “Zo-
I0" OT CyMMapHOff BeNWYNHH CONpDOTHRIEHRS cocTaBmmomeft, ooyc-
JIOBNeHHON BIHAHMOM COCCTBEHHOI'O Beca YACTHI B BOJE.

B eCTeCTBEHHHX BOJOTORAX, TDAHCHODTEDYDIX IINEMCTHE
B OprasHYecEMe ROMLIOHNH, JaXKe IpY OIpPaAHNYeHHHX HACHISHMAX
noTOKA mecyaHHME HaHocaMx (0 <5 << Sxp ) B TOM Ee HHTep-
Bajle EPyIHOCTEH JoXA COCTARLAGMAH CONpOTEBIGHHE, OCYyCIOB-—
JeHHO} BIMAHEEM COCCTBEHHOI'O Beca YACTHND B Bome, He OpeBH-
maeT 5+I5%. Toro Me MODANRA B JIOIA COCTABLANMER compoTHRIe-
HEA, O0ycJaoBn::HOH RIMAHMEeM BONHOKOLIOENHMX cBaself (pac.
a,:a). :

_ HaxoHel[, [ HACHNEHASX HAHOCAME NDEHMYMECTBEHHO B3Be-
mrBaeMHX Jparumil, drmskEx K KpETHYeckEM (0 <8 2 S, ).
ompefelsmads pols B PopMEpoBaHME ycTolfuEBOIO pyCuEa INPHHAT-
JeXuT TPAaHCNOPTY EAHOCOB {IIHGE 3, r). Ilo-BEEEMOMY, EMEHHO
STEM OUBACHEETCA TOT faxTt, 49ro B Cpejsell Asmm HamGoasuee
PACIPOCTPAHEHEE NOMYYMI PACYeT KAHANOB MO MeTONY "NOMyCTHMEX
cxopocrefi™ /2/.

HexXops HS CKASASHEOTO, NPERIATAEeTCHA CAeNymmas KOHIEeN=
nEd PycAofOPMEDYINFX OPOIECCOB, NPOTEKADIEX B KPYIHHX KaHa-
Jax.

Crerys B C.AnTyREHY /I/, HeOGXOIMMO DASNEYATE HaUalh—
uefl (mepexommuit) ® mepHON ycTaHOBMBmEHCA HODMANBHOR SKOLIY-
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ATAIME KAHANOB B DYCEAX, CHOXSHHHX MENKO3EDHECTHME HOCEIS-
HHMF ¥ MANOCBASHEME TDyHTAME.

Tadaunoa 2
,Ilnuarcwme KACATENBHHE HANDANGHNA LIA RAHANOB B CpemHe-
M MENROSEDHHECTHX IDYyETaX mo JlelHy ¥ pexoMeHyemse. ¢
Y9eTOM ONHTA& BECIIyaTallil KaHanoB CpemHEefl Asmm

d, EATES R Tngw S S T
W lamcram | & . |EeGoms- |mpE mocTyn-|domsmos |mamamm o
B% ¥ £ |moe Co— |JEHWE HaHO—|COIepEA-|NecuaHHM
(llefls) | » HOpEaHEe | COB H3 HCTO|HHEe MeN—|IHOM X 34—
Y 2 | YHHKA IMTa-|Koff B3~ |KpemnenmH-
CE |HEA ¢ BECH (HO|ME oTROCa-
(mo Jell-| 0<628x |le 5
EY mo (I4) 0<LS2S
mo (I5)
0,I 0,I20 0,I20. 0,240 0,240 0,370 0,370
0,2 0,130 0,125 0,250 0,245 0,350 0,375
0,5 0,I80° 0,I52 0,270 0,272 0,400 0,402
I,0 0,200 0,20 0,290 0,321 0,440 0,451
20 0,280 0,300 0,390 0,421 0,540 0,550
5,0 0,680 0,800 0,800 0,720 0,900 0,850

B TeueHEe mepexomEoro mepEoma(oT UBYX NO HECRONBKEX JeT)
OOTOR BHpadaTueaeT Taxyw fopMy pemseda pycia, KOTODAA B HAH-
GompmeR cTemeHE OTBEeYAET YONOBHEAM YCoTOHUNBOCTE KNHeMATHUecRof
CTPYKTYPH CKODOCEHOI'0 NOIA W OPONYCRHOH CHOCOGHOCTE mo TBep-
noft dase. KpoMe Toro, ox BIESHEEM TDAHCOODTE BUHEROMHX ¥ KOX-
JORNANBHEX BSBEMEHHHX HAHOCOB, BCEINA (XO0THA OH B OIpaHMYeHAHX
KOIMIECTEAX) EMENEX MecTO B OTEPHTHX MOTOKAY, NDOMCIONAT
fopMEpoBaNNe CIEMEHTHPOBAHHOrO IMEHHCTHME BRINYCHAAME IOXK-
CTRIAMIEr'0 CHOH I'DYHTA (JNeEamero HEXEe CNOA BIEKOMHX HAHOCOE),

B pesyasTaTe CONDOTHRISHHE CHBACY IDYHTE DyCla SKCIOHEHITHANE--
E0 BOBpPACTAET, CTPEMACH K HEKOTODOMY NpeNedy, BelMddHa KOTO-
POro CymecTBEHHO BABHCHT OT ycIoBEl padoTH ramama (EAHOCHOI'D
pexmsa H COCTABS HAHOCOB B KOMNOEJNHOM Nmamasome) /7/.

Taxkmv odpasos, yeroffvemoe pycto Rasana GopuEpyeTcs,
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EAE OPONYET BBAEMHOIO DEryIMDOBAHESA XADAKTEDHCTHEN HANDA=—
XeHEd CIOB¥ITA, IDPREOKSHHO'O K DyCOy CO CTOPOHH HEAaHOCOHEOY-—
mero moTokAa T, (t), © omHOR CTOPOHH, E CONDOTHRISHES
cxmury rpyera pycxa T (5¢) . ¢ mpyroft -

T = P T (5,t). i

Odmas cxema pPyCIOQOPMEDYONEX OPONESCCOB, MPOTORAKNTLL
B KPyIEMX RAHANAX, OOEAsaHA HA pEC. 4 (kpmBas Toa=f(1)),
OOCTPOGHA N0 PesyXbTATAM MHOToONeTHRX Hadmomesw® TypEwmern-
HATEM 3a pycxoBim pexmsod 2I0-3I0 KM KapaxyMcror'o KAEAJNA) .
. TaasEas mexs opepraraemoff padoTH - moxasaTthk (esEgecHy®D

OpEPONY MeXAHWSMA M ompefelmmume (AKTODH CONDOTMRISHES

MENEOSePHRCTHX HOCBASHHX ¥ MANOCRASHHX IDYHTOR IEHAMEIEC-
KoMy BosneflCTEMD HAROCOHECYEEro HOTOEA B, TAKEM odpason,
OUPeNeNNTE: EANDARNGHWA JAnbHefmmx wmeozepmosamEmft B sToft of-
nacTH. Hambonee arTyaXbELME OPENCTABAANTCH MCCHENOBAHNA
IMHANMEE HaMeHSHES NPOYHOCTHHX XADAETEPHCTHE NeDBOEATANL-
HO HeCBASHHX (NN MANOCBASHHX) I'DYETOB PyCI moji EBosHeflcTBHEM
HEHOCOHECYHEro NOTOEA O HEbH OGOCHOBAHKA BHOODA ONTHMATE-
HHX SHAYeHER 7,3 M cxem (TEXHONOIHE) BBOJNA KAHANOE B
SECILTYATAIHY.

dAETepaTypa

I. AZTYHEEHE B.C. MeIHODATHBENE KAHANH B SEMIAHEX
pycrEax. M., "Komoc™, I979,

2. Adeaxs gy C.X, TEfpan@YecKHEe COODOTURIEHHA B
SeMIAHHX KaHamax. Tpyms CAHVMAPH, Bem. IOS8,
TamkeHT, 1980, |

3. FepxoBsEY K.M. BrEgaue ycTofUEBOOTE JOEA HA

. METEHCHBHOCTE JNeqopuarmit pycna CpegHeff OOz m
AwymapeE. B KH. “"3pOSEA NOYE E DYCHOEHE OpONec-
cH", BEm. I. M., I970,
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4. BaAaox® (C.C. PeonorE4ecKEe OCHOBH MEXAHWRH I'DYHTOB.
M., Bl, I979, :

5. Tprimai gHE K.B. JuEavEka PyCEOBHX NOTOKOB. 1[..
M, I979,

6. TocTyECERER LH Yerofiuxsoe pycao. B cd. "Bom- |

: pOCH TENpoTeXHmrEu) nyn.I. TamkenT, Hsp-Bo AH YsCCP,

1955. :
7. TpuHcMAET [ [eTPOIOrEA OCANOYHHX HOPOX. M
"Mup", T98I.

8. leHncos H.. lpapoxa mpousocTH ¥ Hefopmarpnl IpyH-—
TOB. M., Crpofiwsmar, I972, -
9. KEopos B. E HepasMaBaxmie CKOPOCTE VIR HECRASHHEX
TPyHTOR E darTopH KX onpenemsmmme. Hax. BHHMT,
T. .99, 1958,
I0, Macx o B H.HA. Ycropes ycTOHUMBOCTH BONOHACHWGHHHX
_ nmecroB. M.-I., I'ocsHepromazat, I959. :
II. Macc E.HM. 0 Jooycraewuy (HepASMMBALNEX) CEODOCTIAX
* . BOMHOBOI'O HoToKa. Tp. I'pysHAT=M, Bem. 25,
e 1967. |
[2. MEpUXYyanasda I[.BE. PASMHB DycIl ¥ METONMKA ONGHKE
. mx ycroftumpocT:. M., "Komoc", I967.
I3.XawurrgEn B.C. KBoopocy o0 ECOOABSOBAENH B3IBE=—
meHHHX HAHOCOB B KaHANAX Iid CHEESHEA (QRIBTPAaINH.
Tp. CAHMMPY, Bem. 157, TamkerT, I978, :

14. dane §\W. uﬁw zess zeporl vesusts of studies on
' destght of stade?  chanhels, U.S, Buzeau

ﬂf Reclamation | thtuu&c anfo'mta'ty
Repoﬂ, N HHQ -352  “une.



B.A.CKPHIEHMKOB, - Kafl.TeXH. HAYH
(CAHWMPH . B,J.Xypmas)

METOIMEA MOJETMPOBAHMA
ILIAHOBO! YCTOMGMBOCTH PYCI KPYIIHHX = KAHATOB B
MEIRONMECYAHHX I'PYHTAX

HaxexBoCTE NPOEKTEPOBAHMA IEIPOTEXHEYECKEX COOpyKeHi
ofecneNMEaeTCA B HACTOANES BpPeMs IPOBeNEHEEM CHEeIEANBHHX Jado-
PATODHEX MCONANOBARER BA DASIMYHEX Moleaax. KpyT BOompocoB, Tpa-
GyomrxX XaO0ODATOPHOTO OCGOCHOBAHNA, HACTOJBKO WHDOK, 9T0 paspa-—
doTaTh eNEEYY MeTONRKY MOIEJEDOBASHHA ODSRTHYECEE He OpeicTaB-
NAeTCA BOSMOEHEM,. Handosee CJAOXKHEME BONDOCEME ABJAAUTCA Te, KO-
TODHE TPeOYUT HCCJSNOBAHES HA pasMHBaeMEX MOIeMAX, H paspador—
EA TOYHOR MeTOIMEY MORENEDOBAHER AR ANX NPAKTHYECRKR HEBO3MOX—
Ha, TAK KAK HeJh3A BHESDKATE OINHOBpeMeHHo 9JAcaa Tpyma, Peftaouann-
ca, Chpyxana, Sitmepa. HegoTopue E2 m3apecTHHEX YHECEN JADT NpO-
THBOpeYEBHt pesyaprar. Tak, mo Tpyay I}acmﬁ CKOpOCTR ﬂl/r- =

=E’ , 8 1o Paﬂanmcrn‘;,=-;¢.—- / 1 /. HeposMoxHO BH-
Ne[XATE HA DaSMHBAEMHX MOJEJEX H DAN gpaﬁonaamﬁ TEODHN OOXOOHEA.
Tag, CONDOTHBNEHHS HA MONEJNH NOMEXHH OHTH TAKEME Xe, EKAR H B
HATYPE, T.€.

oy=ols =1 @

Koa(fumueRT CONPOTMBIERKS HA DasuuBaemoft Moniexm f, Hes-
3f CO3NABATE MCKYCCTBEHHO, OH YOTAHABJMBAETCH B COOTEETCTBHE C
MOPJONOTHYeCKHEME OOCDASOBAHEAME JHA, BOIHHEADMEME B pesyIRTATE
BSARMOJNeiCTBMA MOTOKS H IDYHTA, HI KOTODOIO CJAOXEHA MONIEND.
loaToMy CONPOTHBASHEA Ha MOMEJR LJAA BCeX BANOB HAHOCOB, Hepe-
MEWADMEXCA B BANe pRfeieff, KaK MpABEAO,IDEBHEADT CONDOTHEBIEHHS
pycna B HAType. 3T0,B CBOD OYepens, Tpedyer yReIHYeHHER YRJIOHA
BONHO® DOBEPXHOCTH MONEMBHOI'O PYCHA 00 CPABHEHHN C HATYpOi.

HoxaxeHEe YWIOHA HA MOIeXH O0eCHeYRBAST OPHOIMEEHHOe [N0-—
JoCHe XEBHX cedeHHll, cpelHEX cEOpocTelt TedeuHs DOTOKA MO JAEHE
pasMHBAEMOR MONelH, HO He HCKIDYAeT HEKOTOPOT'O HADYmEeHEA pac-
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npefefieHdA 3MOPH CPENHEX H NYABCAUMOHHANX cKopocTell mo raydmae
notoka., He pulepxemaeTcHA H yCNOBEEe YMEeHBNEHHA DaiMepa HacTHI
g4 BeJuqMEy NpaEESTOrO Macmrade ( ofy = of ), TAK Xak 370
NpEBONYT K HAEpYmEeHRWO yeaoBHl aproMmofensHocTHE. M, HakoHem, LA
cof/mpeHas IENPOIMHAMEKIECKOT0 NOMOOHA HeXs3A HCKAKATE BEDPTH-
XANEHEE macwmTac.

Ho mayvenme fopui momepedHOT0 CeYeHHEA DEANRHHX OOTOKOB
NOKA3aND, YTO C YMeHbiIeHEEM pa3Mepa NOTOKE OTHONEHHe NMDEAM K
TAyOHHe yMeHBmS8EeTCHA, 8 3T0 TpedyeT RCEAXKSHNA BeDPTEKAJRHOTO
Macorada. MoxXHO mMONArATH, WTO HCRAKEHNEe BePTHEAJNEHHX Oapader-
pOB NOTOKa C MSMeHeHAeM Da3lepa DeKM NpONCXOJMT B CHIy OCOCeH-
HocTell fOpMEDOBEHEA pedHEX Dycl, 3TO EX eCTECTBeHHOe TpesoBa-
HEe, [loaTOMY OONBIRHCTBO CYUECTBYDMMX METONOB MOIEJHpOBAHEA
PAIMHBAEMEX DYCH OCHOBHBAETCH HE YCAOBHAE TOXISCTEEHHOCTH MOD=
foMeTpHYECKEX CBASEH HATYDH M MONENH.

B Cpenmefl Asmm HanGoipmee pacOpocTpaHedde B MOJeJHMDOBAHEK
noayanna fopuyas C.T.Axryeesa / 2 /

B =kH . 2

Ms (2) puTeraer ciefywmee COOTHONSHHE OCHOBHHX MACITAOHHX
MHOKATEJIEH : »

- Bupaxexde (2) HEe oTRevaeT YCNOBUAM DE3MEPEHHOCTH, H DO3TOMY
MORHO BHDA3HTH COMHEHHE O OPABOMEDHOCTHE NMpMMeHeHES ero IJA
MOOENEDOBEHEA, JTOT HENOCTATOR HCRAOYAETCA, ECJM NDEEATE pas-
MepHEM Eo3({Eu@enAT nponopuEoHEANBHOCTHE fopmymu (2). Kpose Toro,
eCAE ypaBHeHHe ONECHBAST EAK HaTypHue, TAEK H JadopaTopHHE yo-
JOBEA, TO NMPHEMEHATE ero IJAA MONeJHPOBSHEA BOOJHE NOMyCTHEMO.
PESHYECKHER CMHCJ NDEMEHeHEA [IAA MOIeiNDOBAHEA 3aBECEMOcTE (2)
‘nonTBepxaaercAa onuwraMe 5.C.Jamresrkopa. Ha MomedAxX pasAeNBHO
DOPMHRPOBEARCE PYCAA ¢ DASHHME DacXolaME BOXH 6, 12,24,48 x/c
RoEguE OpRE HaTYpAom 4ucae Tpyma 0,075, RoTopoe COOTBETCT-

~ ByeT pycaofopMEDyDmeMy pacXofLy aam p.ChpmapsE. Taked oGpasoM,
Ja00paTOPHEE pycJ8 ABJAAUTCA MOJENHN HATYDHOIO, H NOXyJYeHHHE
MopjoMeTpEYeCcKEe S8BHCEMOCTE A HEX MOXHO 3KCTDANOAMDOBATE
H2 HATYDHHE pacXojd.
llo onuTH:=M NAaHHAEM B pacoTe /3/ moaydens dopMyas

Mﬂbﬂ LOMMANE  SOLLVANMLK
AR = *II/ |I"'

Npcebeafiqts of Cfieeersfie . AUdARAULALE g =
. of . - T
} K Eio D £Y hf - o/ = 0,031y g
1 f.,u,,r 9« o (’ S 2.0 y At
"D ’ﬁaénn*’f WLep-obl . hpusuld YiGie wehogptett
Ve Habuetpnint- NPE ceelittlls et @ T Lo

M) Dutf waofeaars U “—“-‘“f‘*“‘*‘ h ohptsd -GE 1O flgescteres

B o [ nOihiean T weopliit  hed el ) =
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= 3,6 0 : (4)

435
: H=022Q", (5)

M3 ROTOPHX MOXHO NOJY4ZTH Bupaxesns (2) m (3) c noxasaTesem

cremeRx /77 = 0,75, roropui peromednyércA C.T.AATyHUEEM JUA

p.Cupnapsn, [lAg MON2AMPOBAHMA DACXONOB, OTJMYEHX OT DycHOdop-
| MEDYDEEX, OpaMeHerde (3) MOXeT OK23aTHCA 'He OpanoMepHeM. [los-
TOMy B padorax /4,5/ paspadoTaHa METONMKE HCKAXeHEOTO MOJEJHE-
poBaHEA DYCA DER LpE HCCJAeNOBAaHHE IMANA3OHA PAcXooB BOXH C
pasHEME 9HcaoME Tpyma. S9Ta MeTONAKA OCHOBHBAETCHA HA BHOOpE

MACUTA00B MOMesH, Opa KOTOPHX

(JadopaTopHad MopdoMeTDHRR nlao.na

nepecveTa COBNAMAET ¢ PElT]."pH{}ﬁ} Mpe 3roes nokaszasp /5/,, d9ro
pesymsTaTH Mepecucta npik /5 3 [dém  cosnanapr c mepecueTom

DK Ef' Laem . ' |

- lIpr npoeKTA0BaMKZ KDYNHHX KAHAJOB B MEJKONECYaHHX IPYH-
TAX ONHEM 3 BAXHIX BONPOCOB ABJAETCHA OOBCHEUEHHE €r0 MAAHO-
BOR yCTOMMBEOCTH Ipi MAKCHMSJBHO NOMYCTEMHX CKODOCTAX TEYEHHSA.
lnafoBEA YCTOMMMEOCTL KPYNHHX KAHAJNOB XADAKTEPE3YETCHA HAapa-

METDOM HPOMOJIEE il :,rc*ruittum-:c‘rﬂ /8/

£z .

- [ApPaMmeTp mraﬂnnuﬁ YCTOM9HBOCTH,
- cpejafn IAyOdsa NOTOKaE,
- YRJIOH BOJHOMH NOBEPXHOCTA,

roe

o T o3

(6)

~ cpeisuil AHaMEeTp CMECH MeJHONecsaHoro rp:.rﬂra.

I pyea, craTHdecKEoro PaBHOBECHA & = 0,074, naa #Ha- 1
9ams nomeixkd ¥ = 0,I3. lipp ¥ = U,20 sadmongeTcsA HAYAJ0
MECCOBOT'0 IBMEEHMA HAHooHB. B npemeasx F,.,E < ¥< (,42-ompe-
AeNMAETCA 30HE LAHEMAYecKoR ycTolHuEBOCTH npAMosHefHoTo pycaa,
a B npefenax (,42 € @< 1,0 - U3pamcTOr0. SHAYEHHAM
W > 1,0 orBevaer 30Ha HeycTONYMBLX pyca. .Eujp}aem (6)' mpen~

CTAaBAAST coOolf E3pecTHuR napametp llwmsnca
. HHlB @& =1 pa3s, 3ueck &  ecTh oTHOmEHEe

, yBelmueH-
JBHOTO Be-

ca HAaHOCOB K YIeJpHOMY Becy Bonu. Ecam paccMaTpuBaTh MIAHOBYD

YCTOAYRBOCTE H2 ' ONENE, TAe ACHOABIYETCH MaTepEal mmﬂﬁf
OTAHYHER OT HATYDHOT'O, TO OEPEMETD NPOROABHOM rmﬁlm:aﬂnﬂ

 DDEMET BT

5) Hepoheteind, Cuwopol o puetestio. WO

ﬁlbth*fpﬂﬁ%&-hhmi q’E’F 4 W esee
'{'-—f ‘l'.h e T 3 P_u.,f-..ﬂ [£4 - A T ene

S pOho uLPonafpog ol (e op
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@ - /5 (G-1),, )
" di(e-1), .
_CooTHOmEHME napauarpn; maaHoRO# yoroliMEBOCTE MOHEeJE H HATYDH
dyzeTr caenyoaee:

9‘%_ #Jﬂg' (&Jr'*fja : ' (8)
Yoo d-hif-1)y
Paccuorpmd mofpodHo cIydaf, KOrJa Ha MOIENH NDEMERASTCH
HAaTypEHE mecok. loBumendu#t MHTepeC K MEJRONECHAHEM MOMEIM
oUBpACHASTCA TaéM, 9TO OeCOK MmdeéeTcd BCerIA B HeOolDAHMYEHHOM
KoJEYecTBe, He HaMeAdeT Bo BpeMens JE3HRO-MeXaHEYecHKHe CBOH-

CTBA, AONYCKAET BO3MOXHOCTE padOTH MOZe M ¢ MyTHoRl BOomoHE, mOC-
Tymanmell ¥3 pekH, JTo 0COGEHE(Q BAXHO NPE HCCJSNOBAHME KDynHO-

MECUTACELUX Mojelel RamaXoB, KoTOpHe Tpedynr CoJpmoro oUBeMa PJ
Marepusne. Hs pupaxesia (8) mpE yoJuoBMd DEBEHCTEA NOMEPEYHOIO
o(;' i ODONONBEOTO off  MACHTAGOB NOJywmM v J}{;L /‘,{ £
f ¥ \
Wy o el -
Nogcrapaas B (9) aHaves=e ﬁn(}, no pHpazeHEn (3), EMeeM "T

Yo
| !
s (I0) pamso, [rO %#% ToMeKO Opy /77 = 0,5. Tak Kax
B OombmEACTEe caydaes A7 > 0,5, To ua (I0) caegmyer

__%

A -a(’;'z."’"' ‘

(IL)

1

B 9aoTHoM cxayvae, mnA p.Cupmape® npa /M =0,75

‘,{fﬁ% (12) %

Bupamense (II) noxasusaeT, 9YTO IAA BeeX METONOB MOoJeJH-
POBEHEA, OCHOBAHHHX HA MOpfoMeTpHYeCKEX 3ABHCEMOCTSX NpR
m > 0,5, MolexsHoe MeJKonecyaHoe pycJo NpE YeJOBMm

U op-npe (28] 14

&

4 3402 OVl fics s ==
5 J i -EJI E{g - ! - ? U-D i !F_:' '6;
(TITYESY S NoFvocess b naesroestdf "°
* | e f;;dq'... ...-m:-r‘..
$epf ottt (AL F!E'.'r' ;F*"-ﬁ& 2 BAA ek >
' - rigfles = "9"-

Bepitesl | Weer @ ”*‘“ff/f
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< iclem oyier Gonee ycTofiUMBEM B ILIAHE N0 CPABHEHED C
HBT]"'DDR rak xag Y {P, - .

Taxmt oOpasom, NpEoAMXeHHoe momodHe (cXomcTmo) uunemaﬂ
B HaTypHOR $opM monepedHOro CEYeHHS OPE YCHOBMH F cLolem
He olecnedvEBAET HA NecdaHoit mole/m mmaHxoBOR ruTutqn:aucfrn Ha-
TYpHEOro pycxna. Kpome TOro, HCKAXeHHe HA MOMNEJH I'TYOHHH IO
CPABHEHHD C MHEDHHON He NaeT BO3MOKHOCTHE 0TOoOpaxaTE HATypHOe
3adoxeHEe OTKOCOB K2HaNOB. Ha Mojei® OHE BceIl'ls Kpyde HATYD-
HHX B TepADT yCcTORYHBOCTE He OT BOSHe#cTBHA ODOTOKA, & OT ONOJ-
38HHA TPYHTA, TAK KAK JTOJ EX eCTECTEeHHOI'C OTROCA NOX Bomoi
MEeHbme MNPEHAATOr0. B 2TOM clyyae nomepeddas YeTONYEBOCTE MOIE—
JE OymeT RapymeHs ¥ MEpHHA He OyUeT COOTBETCTBOBATH HATYpDHOR.
' Jaa npaBRNBHOTO oTOOpaNEHRHs KaHANS Ha MOJIENH erc NomepedHoe
ceueHde NOJMKHO OHTE JMOO T'eOMETDHYECKE [ONOOHHEM HATYDHOMY,
JHOO EMETH MHHEMANEROE HOKaXeHHe MACHTAdOB ¢ COCIONEGHEEM yo—
mopaa Y= iolem . C atolt 70UKM 3pesms cyWeCTBYDUEE METOAN
HCEaXeHEOTO MONeJHDOBAHAA JUIA HCCJeNOBAHHES KSHANOB ABAADTCH
HeOpATONHEME,

[lpoaranmsupyem mpuBefeHHENe B padore /6/. wmopdomerpEaec—
KEe 38BECHMOCTH, KoadduIMesTH KOTOpDHX OCOCHOBAHH NAHEHMH HA—
TYPHHX HCCAENOBAHUN RaHSJIOB. JTH SABHCEMOCTH, cOJepxamae pas-
MEDHOCTE B Koa(iMmKenTay, EMEDT CHeLyOmER BEL:

; aqE} - hLe+y
i "‘{ . } (13)
15 [f + 0,054 (%—;)]Lpﬂﬂ.dﬂ-ﬁ
i
g @)
037
B= 115 [i‘+|:l'.ﬂﬁt (i;—{)] %T:,Tn ,  as)

rIe B H - COOTBETCTBEHHO MUDEHA 1O ypesy BOIH H TAyCHEA
HanoAHEeHEA Kagans,
J — YRJoH BOAgol moBepYHOCTH,
- n — RoajiRuEesT MepoXoRaTOCTH; ONDENEJHeTcHd o Mo—
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XyqenHoft HAME [0 JAHHHM HATYDHEX HCCABNOBAHMN 38BECKMOCTH
CHeyOmerc BHTA :

n =n9[;+ﬂ.ﬂﬂ.’—'- (_%_;)J, (16)

rae Y, = 0,074 - papsMeTp MiaHOBOR FOTONUABOCTH B pycJhe CTa—
TEYECKOT0 PaBHOBECHA, '
Ny -~ Ko&fHIEERT MEPOXOBATOCTE JAA DYCHAA ¢ SHA-
vermeM ), (HeDOZRMXHAA WEPOXOBATOCTS), n T
onpemeadeTcd 0o Jfopmyne Yanra i ik
Yy _>0,0h

.'r; s

116
o= 0,0524 a e, (17)
rne o - cpeaHElt OnAMeTDP CMecH HAHOCOB, M. 5w

B tadan. I mpePenedH pesyJETATH pacyeTa TEOPABARYECKIX \ & ’? L
glesenAToR no dopuymam (I3), (I4), (I5) »/la meyX KagadoB, OT— _ ? _
JEYARNEXCA PACKONOM BOAN A MMEDUEX Cpemall NEAMETD CMecH Mes-- . i! 1T

3

RonecuaHHx HamocoB o = 0,23 mm.

Tadmina 1
''''''''' e T e ot ey e e e e e
Q#?ﬂ- 4 Er.r-l H.H- h im: n :E.'-ﬁ;!'si EAT S R U*

T000 0,42 173 7,47 9,68 4.0 0,008 .28 0.775 0,00823 0,175 902
100 0,42 60 2,59 3,36 4,0 0,018 3,73 0,642 0,0I63 0,I75 ¢, 0 %6

—--m—--—-mu-—.ﬁ-ﬁ——————.-—-n—-.n-n--u—-——-.-_---

Kak BUEHO, RAHAJNH ¢ DASHHEMHA DACXONAME HMEDT IeOMeTpRYec-

KE rofloCHHe CedYeHEA, T.e.olg=dp = —EE= -;-I—‘;—'; = 2,88 mpr oxm-
HAKOBOM 3HAYEHEH MAPEMETDOB MIAHOBOR ]‘I:-TU'.E"!EEIUUTE P = 0,42.

W eme omma xapaxTepHas 0COGEHHOCTH — 4HoMO JpyAa yBeXMIHBAET-
CA ¢ yMeHbIeHHeM pasMepa KaHaja.

Ha pDHCYHKe MORa38HO M3MeHeHme YHeJa Jpyla B SEBACAMOCTH

. OT NpONycKHOX cHOCOGHOCTE KamamoB. PACXOAH BONH AAA KAKIOTO

K2Eala E OTHEeNEHHX Y98CTKOB NPHHMMAANCE HARCOJABMES H3 HAOMm-

. AGHHHX, KOTODHE MORHO NDAHATH B HEYECTBE DYCA0dODMMDYIEX.

HBR. BEJAO, OeJauit pAn CYmecTBYRMEX KaHAJOB B MeJKOomecYaH:x

rpyatax ¢ o = 0,I2 - 0,20 MM NOATBEPXIALT OTMEYEHAYD BHe
3aKOHOMEpPHOCTE (Ta0a.I) yeeidmdenHs wocia Ppyla C yMeHbUeHEeM
PasMepa EKaHaja B MeJKONecYaHHX IpyHTax. (OTwerEM, YTO IR He-
KOTOPHX K8HAJOB, Oepera RKOTODPHX CJHOXEHH CYDARHHCTHME H I'JE-
HECTEMHM I'DyHTaMH, YEcE0 Tpyna Bo3pacTaeT ¢ DPOCTOM pacxola,

KaK 3TD0 EMeeT MecTo LAA DyoJ peK. 3TiM f oOsAcCHAeTCH OpO-

ety B

- ! {.
.f "_r a_ r
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WaMmeHenHe OepameTpa EKAHETHYHOCTE B 3ABECHMOCTH
oT pycaodopmEpyomero (Hauboxsmerc) pacxoja Bo-
IH N0 JeHEEM HATYpHNX 2 12300pATODHMX HCCJHeNOBa-
Huf KeHAJOP B MeJKOMeCcYAHHX I'DYHTAaX.

na umcjnuﬂ kxadan (maHsxe TypruerHMMI'=M,
X.AnnoB).

210 rm;: I-196Qr.; 2-196Ir. ; 3-1963r.; 4-1964r.
5-1965r.; 6-1966r.; 7-1968r.; 8-I969r.

256 s 19888 TOSLigRne s ThRITRER:
- 295 mu: I5-1960r.; I6-I96lr.; I7-I962r. ;
%%:{ETEE{EI', 19-1966r. ; ED—IQEEI‘.;

22=-AMy-Eyxapcrui éIIH 1639); 23-ma.B. Y. Jednsa,
24-Hu3auIRyMCKEl; 25-necuasad MOJeJkh KDYIHOT'O
xamaaz (Q = 0,206 m3/c). :

THBOPEUHBL{! Pe3syABTAT B PACYETHHX 3ABHCEMOCTMAX, HOJMY9IEHHHX
pasHEME ABTODAMH. :
B Tadu. I M Ha DHECYHRe HCMNOJR30BAHN HATYPHHEe DacXomH H

NoaTOMy XeJaTelRH0 BHACHETE 3HAYeHEA 9Hces $pyla LA MeJKOOeC-
9aHHX MofeXed. [LiA yONOBHA = [dem 43 (8) momy<mmm :
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i {d G{, - T P: .:J' a _L-— A— -_:.l.j'.‘l_. £l 1 : .‘:"'I
....... i, i ba e e "‘ Ly o) o
> = e v 1) ole
: A h ! ek w
. lII )
;':/‘r = I N =
THe of; - MAcWTACHHI MHOERTENh YE/OHA, =4 ! o=
T MECHTaCHM] MHOENTENME KPYIHOCTH 9YacTHI, _ “Fa
| -i ~ BepTAKAIBNLE MACUTACHME MHOKATENE, o
A _ MacmTACHU MHCEMTENE OTHOCHTEJBHOTO YHSJBHOIO € f LLE Ghih
'i'a‘-: BECcA YacTHII, ' [a’ o} I j
§ - OTHOWEHEE YIeABHOCO Beca HACTMIl K YIeABHOMY Becy .
Buln-u'l' I c{ﬁ el - 3
Pan wccaemopatenei /7,8/ nocsxe samens of = 7 PeKOMEH~ GZ : DL
nyor (I8) B EaYecTBe COOTHOWGHEA OCHOBHEX MACKUTAOHHX MHOXATE- Ji i tad

Jelt. HaBecTHoe BHpeXenHe LA Kox(MiUHMEHTa CONDOTHBIEHMS MOZHO
3aMHCATH TAK: :

A=fgHT _ 27 _ 2¢
Uré

=

. ! Fa. c?
['I OTKyOA HAR MagwradHoro MHOEKETEJNA YRJAOHA |
: A d’ r : 9
! o= Srn (19)
L KoaddampesT llesn onpeneaseTcs Mo @omm.H.H.ﬂaamsuuum
I el T T (20)

" . Bupazedse (20), Kax ycTaHOBNEHO IAHAHME MONEJBHHEX HCOJENOBAHER,
MOXeT ONTh HCOOJABSOBEHO E IIA JAa0OpaTOPHOTO MEJRONECYaHOr® pyc- :
JIE HeCMOTDH Ha TO, 9TO B HeM He YAOBAETBODAETCH NDHADMN pasMmep-
HOCTH, KER u B ypapsesus (2). Pemas (I8), (I9) c¢ ywerom (20),

MOy 904 , e
oo odgy Y. = L P2 = TT/;"':

Jlis ceped MEJKONECYAHHX HATYDHHX DYCA, OTARYANUMXCA Dac—
: XOFOM BOXH, MOXHO- NDRHATH, 9T0 dln =1 Bd 4, = I. Torma
¥ m3 (21) crhemyeT, 49TO YeM MeHLEE pasMep pyoJaa, Ted GoJmue XOJE-
HO OHTH WA Hero gucao $pyma, Tak Kak ole, < I mpr ol, > I. o
dopuyxne (2I). mpk 3Havensn olp = 2,88 (mo namamM Tacd. 1) = 7
. okn = I nomyama o g, = 0,508, Ecom cuurars, 910 Kagal ¢ pac- -f ﬂf“b

xofom 1000 u?/c ecrs matypa, & ¢ pacxomom 100 M°/¢ ero ommag- , ' [
\ - maf MOJeNh, TO 9ECAD ODYyXa B KaHSJE ¢ MEHBNMM pacxolioM Oyler élr - g’
: '-1'1 PaBHO ' :
R : . 34
q’{r , - l_“-_.f--_--‘ 2 f'.il":" f? ! 1/ r..p ﬁ r “{J; - ""_H"‘F
j Sl - S ' ¥ 1 ~ - - P F o
R £ .I'I f ; ;‘2- i r'l J{. : t:_ ~

' g e
S | Iy
, HL._* ;’r ."'F n..f'l.ﬂ I
[— W TR -
-l.-,f ! 3 s ]
L e

-
R



F, = 0.00823 _ 4 grea
g, 53 :

lloxygenanit pesymerar no Bupaxenmo (2I) COBOAJIEET CO 3HAYSHNEeM
SAcHa Ppyma, KOTOpOe NOJNYYEeHO pacdeToM mo fopaymam (I3), (I4),
(I5) n opmBeneno B radm.I. Taxm odpasoM, Bupaxerde (2I) otpa-
RaeT 3aKOHOMEDHOCTE MSMeHeHHA udcns TpyNa B S&BHCHMOCTE OT pas-
Mépa NmOTOKA B MEJKRONEeCYAHOM pyche, KOTODAs NPEACTABJIEHAE HA DH-
CYHR@ X oTMevaeTCH Takke mo dopmymam (I3), (I4), (I5) m

Tada. I. _ -
Tlo mMenmaMcs onuTHEEM Neuumm (B,C.Jammesros, P.P.AoOnypay-
noe, B.A.CRDHNEHEROB) RoaddeEmmest MePOXOBATOCTE IIA MeliKDNee—
YaHHX MOfienelt mSMemsercAd B 3apEcAMOCTE oT Y  Ho dopuymam
cleymmero BRJA: :

Rep=n, [1 + 0,215 (F - | a2
P = Mo [4 40,172 () ] . (22-8)

The MMy, — CPelfee B MUHEMANEHOE 3HATSHUT:
n, = oo opuyme (I7).

dins mesxomecuasoid momems ¢ o = 0,I7 s opx sHAYenmE

\Y=0,42 8 n, = 0,0I23 no fopdyne (I7) xosdfmumesT mepo-
XOBAaTOCTE 0O BHpaxeHED (22) oOymeT paBes n = 0,(246. Lug
HATYPHOTO KaHaia c pacxofiom 1000 u%/c, cormacso radx:, I,
n = 0,018, Mo supaxesmo (2I), mua Ap =401 da = 0,731
Macwrad smcas Opyna Ar, = 0,23, llps GaTypaoM wmECHE dpyma
0,00823 (rada.I) Ea Momenm oo oyzer pamro 0,035, 9ro Xopomo
COTIacyercs ¢ faKTHIEeCKEMH NAHHEMH (DHECYHOR). ;

Taxim odpasom, nuT medoro PAlla HATYPHHX RAHAJOB B MEJKO-
IECHAHEX TDYHTAX H JACOPATODHOTO MEMXONeCYAHOTO pycma, oTpa-
Zabmers KpYynEHWR KaHaJ, NpOABJAETCHA oGuas SAR0HOMEPHOCTE yBe-
JAHYeHARA WHcaa Ppyma ¢ yMeHBNEeHEeM pasMepa Kasans. Moxso O0.JI8 -
TaTh, 9TO 3T4 3aKOHOMEDHOCTH ABAAETOS ECTECTECHHEM TpeloBa-
HHEM MEeJKONECHAHHX DYC/ KaHENOB M ee. Heo(xoIHMO YYETHBATE OpH
MoneJwpopaHus, JlefopManna pyos TarmEx K2HAJIOB, HEeCMOTDA HE He-
ROTOpOE HapymeHMe KEHEMATHKE MOTOKa, Oynmer mosooHOM, Tak mag
B HEX BHIEPEWBAETCH ONHMHAROBAA NONBEXHOCTE YACTHI HAHOCOB
(mm onmEaroBas Mepa BosgeReTBEA HOTOKa Ha YEcTEIH), HoTopas
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ompenexfeTcs mapamerpom U .
Pagee oTMewanock, 9To mo fopuymam (I3), (I4) x (I5), cor—

nacHEo Tadn. I, ceveHEA KAHANOR DESHOI'O PasMepa IeoMeTpEYecKE
NOJOOHE IPYT IpYry. B MacmradHEHEX MHOXATENAX 3T0 BHpaxseTcH
TAK:

a&h = ag (23)

Semenan B (2I) ﬂ‘:&=%f H paspemef NOXy4YeHHOe BHpaxeHEe 0OT-
HOCHTEeNBHO ol» , HMEEM '

-l o ot (28!

Bupaxesge (24) moxHo moayvarts 3 Jopmyas [Mesm mua cpem-
He# CRODOCTH MOTORAE. JJA MAOETAOHOTO MHOXETENR DACXONA BOMH
PeROcMeHAyeTCA cnamaa BHDAXEHEE :

oAq = Eﬁ nth .;cd e, (25)
Ecme menoas3osaTh Aa momems fopymm (I3), (I4) m (I5), To nua
MACOTACHEX MHOXHETENER MADHAH K IAYCEHH NOAFYIAETCA BIAKMOCBASH
BRNE S ;

oy = insn A (26)

Ho sapmcEMocTE (26) nunmer TOJNLKO HA pasMep OONepedsEor0 06—
YeHHf, Dacxoj BOJH H 3aioxeH#e OTROCOB. IlosToMy B pacuerax
peRoMeEIyeTCH HCOOXBA0BATH Bupaxeame (23), KoTopoe cosjaer HA
MONENE HATYDPHOE 3aioXeHde OTKOCOB, HECKOJLEO YBOJANYNBAET M0-—
nepevHOoe CeYeHH® MONOAH E NPONOPHEOHANBHO ESMEHSET DacxXol BO-
IH. :

B radn. 2 npEBefeHH 3HAYeHES MacmradEmuy MEOZETANSR, BE-
YHCNEHHHE [0 PEROMEHIYeMHM SaBECHMOCTAM B NPEANOIOKEHME, YTO
Ha omEoR Momexm cpemEai nmemerp necka 0,23 s, a Ha JApyToft
0,I7 mma.

B rada. 3 maBN sJemeHTH HATYPHOI'O KAHAJA C DACXOMOM
I000 u%/c = meyx ero momexef ( cumras Kamax ¢ pacxomom 100

M®/c Kak omEy S MoeJell) ¢ HAHOCAME 3 MEIKOT'O [ECEA IIF
napamerpa Y = 0,42, oTBevammero IEEaMEYecKOf Iﬂ!ﬂﬂ!ﬂﬂ{:‘l‘l
npaMoJuEeifHOro pycHa.

B CAHWMPH Omma mocTpoeHa npmmamndﬂa.ﬂ MeJKOoOecYasas
Momexs ¢ o = 0,17 mM, Ha KoTOpOH HCCRENORANOCEH 1800paToOpHOS
PyCJ0 ¢ THADABJINYECKEMA dJeMeHTAMH, ODEBEJCHHEME B TacL, 3.
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Tadmopm 2

b i i h s A LB St s ey et e

s e o iy ol Vi e

0,23 0,23 I,0 1,0 2,88 0,0I8

0,23 0,17 1,35 1,35 40,0 0,018
elealpomtimite s Rt nagan Gl e ot bl et o e bl

ﬂ" iﬂ ‘-'-(-3 . 'ﬂ:ﬂ ¥ i-lr ‘#Ft

0,0re o0 N0 88 10 1,205 0,349 0,505

0,0246 0,73 40 48563 3,038 0,338 0,23

Tadmma 3

OGBexT : ; B, . o 't

e o), 4:.;, : i {0 H!::"e 9
Harypa o0 747 173 1,28 1000
Mexronecuanue 2,88 2,59 60 3,73 100
Mot 40,0 0,187 4,33 38,0 0,205 olYY
O0serT . hy, : W

. Bl

Harypa 0,42 - 4,0 9,68 0,775 0,00823
Meaxonecyasue 0,42 4,0 3,36 0,642 0,0163
MOJIe. 0,42 4,0

0,242 0,255 0,085

B revenme 220 4 padoTH MONe M Ha padovyeM y9YACTEe SANAHAHE IHI-
DABIEYECKHS ‘9AEMEETH COXDABENACH fe3 H3MeHEHHMA H DyCHo B ILIAHE .
Owio npaMonmEedtiiy. [Ipd aToM ZBEEeHNe HAHOCOB OCYNEOTBAAIOCH
B BAue pEQesefl, MOABHBNHEXCHA HA NHE H HE30BOEK YWACTE OTRKOCOB.
ik epPRE LBHOBOR HeyCTOHYMHBOCTHE NDPAMOJIEHEHHOI'O CO3-

' IAHHOTO KaHANR Opd sHavenmax Y > 0,42 po Jopuymem (I3), (I4),
(I5) Gwie PEUECNESHH TENpARAMYEcKHe 3NEMEHTH HATypH Aas 1000
u'/c npu | = 0,63, orPevAmmEro AMHAMEYECKOl YCTONMMBOCTE
E3BUMOTOI'0 pycha. ITH JAEMEHTH NepecunTAHH Ha Mofess OO Upen-



B 1
Jaraemoff MeTONMEE M IJIA HOBOI'O Pyo.ma npu:nenaan HCCO&HOBAHNS,
B revesme 120 ¥ padoTs mMomesm PyCJio cymecTBeHH0 XedopMHpoBa—
Jock, mpEodperTas B IMAHEe KDHEBOJMHeRHOR ovepTame. -

Taxem oGpasom, BumoEeHsws Ja0OpaATOPHEE HCOJISHOBAHAS
DOATBepIWH HANEXHOCTE paspadoTaHHoB MeTopmGH MODEeIHpOBAHES M
0GOCHOBAXE BO3SMOKHOCTE COSIAHKS MeJKODScYaHHY MoHedsfl Inma mHo-
CHeloBaHHA MN2HOBOR ycTofMMBOOTH pyox KPYOHHX KAHAJOB,

BusAcumd, npu wkaxmx lapameTpax saMeadTeNsfl BOSMOKHO HOXY-
GETE HA MOfieNn youomRe Fp=idem . s (2I) moxmo samscars

; 2y o :

G{d ﬂd‘g.; ot ac}, d:n 2 (28)

lomycTmda, 9TO Ha ModeJM OpeANOMAraeTes ACOOJB30BATE Jipe—

BECHHE KANBUMHHPOBAHHHE OMIIKE ¢ JASABHEM BECOM s = L1
T/, lpa sEavenmax of, = 40, Y =0,I175, &, =1 m8 (26) mo-
Iyamt oly = 0,66 2 mpr ofy = 0,23 XpynHOCTH SameHHTeI cOC-
TEBET of, = 0,348 mm. Yomomme f = iclém ‘me obecmevmaer
di=1 &, cormcro (IB), yxmoM Ha MONe:N JHoJKeE OHTE HCoRAMeH,
UnaMrRe Samie mEpoxoe OpEMeHeHHe B OpaRTERe Ja0OpPATODHHX #C—
caenopanmit CAHWMFY Ba pycaoBmx wmomensx. [Lim HpyuHOMACITa GHHX

‘Mofesiell KAHAMOB NMpEMeHeHHde KAJbIRHEDOBAHHNX OOAJOK MOXET OKa-—

S8TBCA HENEXecOOOpASHEM H3-38 SHAUMTENBHEX SATpAT, TPYIA A

BpeMeHH.
B mHTepaType M3BecTHO oTHOmEHme CpemHeil CROPOCTH NOTOKA

AHHEEMEYECKAX DYyCJ K HepasMHEAOmeR CRODOCTH s . BHuIMcagemoft _

NS PAYCHHE NHHAMINYECKOIO pycmm H .

PaccMoTpimu oTHOmeHMue % » OPHHEMAA HEPASMHBANYHO CEO-
poets U, mas pycaa cTaTEYSGEOTD paBaoRecHA ¢ raydusof H, |,
oTBERapmed HepasmuBamme® CKOpOGTE. '

B padore /6/ npemmoxena npeoOpasoBanasg fopuyna [Mesu
AIE ONpeNeleRAs cpefiHefi CROPOGTH MOTORa, EOTOpas JUIA JMHAM-
YeCREX pyca mMeeT BN

U= j;?j'{T HVd , (27)
.JI.EH Pycha CTATHYECROTO DABHOBECHA MOXKHO SS&NIMCATE

Gl W \a = (28)

Ina BAaTypEMX yomopuit OTHONEHAe 04 OymeT mMeTH BKy

O
v W B A
e = P'v"?:. Hﬁ Vd‘ o ;,?';,'_:' JI _.'~~|”,:J
mfﬂr c‘hl"f*f.’i 0 0 1' .

i I I.'Jl

e R o : e e Pl e



4
&)= Ll HH* (29)
y o !
lns mojens X !
No) H“a{. = '
EL) F sy oo
llng ‘MacmTacHOT0 MEOXATEMA 'g" ﬁéw 2 LA : - .f‘::f
, , .
Y-y, i e
C{:n = {i): E :F = a:,., Ky Q1) of = (d
” :
EHpElEE‘.EB (BI) MoXHO HOJXYYHTE TAKKe ¢ HOMOMBD GOPMYJH -'-J-. S
(24), EoTOpyD JUIA CTATHYECKHX YCNOBRI sanumeM B BHENE 440k '}p

dg=—t iy Vot (32)
Cocrapass cooTHomerde (24) x (32), noxygaem |
¥4,
Ay _ — Sy Ang_ olh g (33)
- S ﬁ _G{.h!"" eln An

EcIE Ha MOIeNH 4 ‘B HATYDE MATEDHAN HAHOCOB OLAHEKOB, TO IO
gopuyae (I7) (R.),=(N,), B L, =I. Topuysa (33) mpx aTOM OpE-
mer BHg (31). Ua Eupa,uem (3I) smmmo, §To npr Y=Y, 3mave-
HEE ciﬁ 3aBACHT TOJBRO 0T olp . Has CTaTHISCKI yCaoBHi,
ompeneagemex Y, = 0,074, =N, , A=A ,, = I % 36avenne
A = L. Orxyma =Ir (=0, BH‘EEE‘-JIHH ::-E_f_ z-%
I ME-HIGIIEG‘IEHHI uofiesefl, NDHAIMAs SHAYeHie *F-‘* Y, , B sacT-
goctn Y = 0,42.
HepasMuBammas CHOPOCTE B EpynHOM KaHahae c pacxomom 1000

m>/c, cormacHo pacdeTy no samelt meroamke /6/, mpr Y M3 e
Ne = 0,0I3 (d =0,23 vu) cocrammmer -U,= 0,474 u/c upﬁ

Ho, = 10,1 m. Lna muHamudeckoro pyema ¢ U 0,42 (npenmex
NpsMOMMEeLHOM yeTokumBoCTH), coraac#o Tada. I, mpx Y =0,I75,
CpelHEAA CROpPooTE ( = 0,775, H=7,45m & = (0,0L8.

Jing moemm ¢ o = 0,17 mm & P = 0,42 no Gopuyne (22)
Nep = 0,0246; mo fopmyne (22-a) N, = 0,0222. liacwraGami
uHoxATeNs K, =0,731; £ =1,368 & d,= 0,8l ;
= 1,234, Bapamaser of , = 40, u= Bupaxenss (31) nummf

dy=1,368 x 1,083 =1,41; Ay =1,234-1,® = 1,272,
Yo ;

B j o

0,145 | '
T~ \{{.« \"—Lll f" 'i_r’ - \,E-.' 'tlit‘”

0, Yag
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~ pasdoro 0,42 pua upmt-::-maﬁ:ﬂuﬁ yeroliuEBOCTHE, E pycXo HA MOJe-

53 e d

%
[ ] . -y

: ' '~ _ 0,775 _ - . ,
HarypHoe OTHOMEHHE (—'l"- i E:_E?E = 1,63. o Gt ;:'[{: ¢ Ay
| ' o = 0,08

Ha monesm (i) _nﬂ—~115; (—V—) = La83 = I,28. :
N - IAL Vosu 1,272 b e, 0F

TakeM o ﬂwsm, HA memxonecyaHod momexm mpe \p = 0,42 Y

3HAYCHEA ,15-1,28 MeHsme HATYDHOT'O SHIYEHHA .'E;_"_..f.“ ""_‘.rf
=] |

( ) =1, 6&’" Orcioma caefgyer, 9T0 OTHOmNEHEHE -LE Ha mecwamor () 04
e'h OyAeT MeHREE HATYPHOT'O IJAA BCEX saaqenuﬁ Pauy.

Bee EcclepoBaTe)d NDHAEMADT YOJIOBME A Y = idem , CABHO-
BaTemsHo B oy = I, 9TO CNpaBEjIEBO TOMBKO AR CTATHYECKOTD
pycsa. Jlig yomoBll AMHEMAYECKONO DABHOBECHA OPEHATHE HA MOfe-
JH HATYDHOI'O SHAYEHHT Jg- > I,15-1,28 mpEeefer Kk ToMy, 9TO
HE WopexE 3pavense dfmer_ OoNBme NMpeNeMBHOTO 3HAYEHHA,

JH OpAMET KpABOMEHeHHOE OvepTaHEe B muage, [lo-BEIEMOMY NO3TO-
My ¥ HccXemopaTeleff H co3falochk MHEHHe O ToM, UTO Ha mecdaHofl
MONeMH HEb3s OTOODASHTH AMEAMMYECKM yCTOMYEBHE yUacTOR KaHa-
%8, Echam ONpHAATE A2GOPaTODHHE OTHOMEHHR (E}” = I,I5-1,28
IIf HATYPH Oe3 ydeTa mamdnurq MHOXHETENA, TO 9TO NDEBENEST

K 3AHEKEHEO HAROONEme# momyoTEMof CRODOCTE B HATYDHOM KaHdane, #
Lot ¥ BT V. o 2
TerepaTypa G "r*__
| L=

I. JEHaAMEeHC na g H.C. [lpHEHe HBHOCH H DPYCHNOBHE MpOIEC-
cH. ., T'Enpomereomsyar, I976.

2.Aar ¥ HEEH G.T. Perymapopange pyca. M., Cexsxosrus,
1956,

S.lamnmeHEROB B.E.,.Gm Hnn&mpuzaﬂnﬂ PYCHOBHX Ie— 1
lyéeravrx E.H gopuardt p.Cupnapss u Yapmapus- || = =g ol

‘CROT'O Tipoysism. Bonpocw rumpo- 4 =Y I~
TexHEKE, BHO.I3. Hapn. AH ¥sCCP, S
| e No 20,012
4, CEpEHIBRHEEKOB B.A, Meroguvecrue yrasaHES mo pac-
Y\, - B 98Ty DYCAOBHX Mofenaell ¢ Meaxo- X '/ﬂ

AN ! LAY MeCYaHEME HAHOCAMH OpH' HOKAXEH-
HoM macmradeposanmm, w.I, TI, HTO

A Ir"‘ i TR T, Y {h
f "_'L IS V= Y 51" cempcroro xosailoTsa, TamKenT,

" 1977.
4 - - 15 1
H % Jrl'f}, _ggt’,"H
A% |
ot AL hu" = =) . |85 o T ;
3 = - -"Pﬂr
Jl-__ D LT;.::‘ v k |



Ds

6.

- 54

CEXpeEasuungor B.A Merommyeckke YEa3aHEA [0 pacye-
TY Molexsit DycXI pex E KaHAIOB C
"HAHOCAMK K3 ADEBecHHX KA JbI[HHH-
POBAHANY OMEMOK OpPH KMCEAXCHHOM
macwradEposanii, HT0 cembcKoro
xosaficrea, Tamgest, I978.

CxpuaxrEHEKODBDB.,A K ponpooy pacvera yeTOoRYEBHX ce-

Tydrua T.D geHnll KPYNHEX KAHSJOB B MeJxoNmec-
YagEx rpyarax."Hse. AH YaCCP",
cep.TexH.mayx, 1980, NI.

PxandenouHda H.A. MomemipoBaH#e eCTECTBEHHHX ﬁyu.uunu:
' OOTOKOB HA PaSMHEBAEGMEX MONeJAX.

B co. "PycmoBme mpomecou™. M.,
1958,

Opaosr HU.A. Pycma pex K BEX momemupoBadnue. Tpynu CAHWWPH,
Bun. 124, Tammenr, I970.

AxryBuH B.C. MeauopaTHBHHe REHANH P SEMIAHHEX DyoJAX.
M., "Komoc", I979.
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Y.0.IVIATOB, xaHX.TeXH.HAYE

P .M. JIABIAKAHOB
. (CAHWVPY so1. B,J.Kypuua)

PASPAEOTHA :
I_‘EEHUJIU_ITFIB.’:IGE IPOLECCOB CTPOHTENECTBA KPYIHHK
KAHAJIOB MATAKNNG SHKCKABATOPAMM

| Tipoduema mepadpOCKH YAGTE OTOKA CHGHDCKEX Dek B Cpemsm®d

I Asmo K KasaxcTan, B UeXAX NOBENGHES BOXOOOECHEeYeEHOCTH STHEK

SAcymmEALX pallonop eTPAEH ARAARTCH ONHEM K3 BJNEMEHTOB MaTepHd-
Jamaanes pemenms XXVT crespa HICC mo JaxeHelimeMy yBeIMdeHHD

. OOBEMA H METeHCH(MEANENE CeJhCKOXO3Mi¢TBEHHOrO MpOESBONCTBA, &

Tarke oOScHEeYeHIld I'SpAHTHDOBAHHOCTH HOMYYEeHHES [IAHEDYEMEX

00BEMOB NPONYKUMM DAacTeHUeBONCTRA ¥ XWBOTHOBOXLCTEA.

T'eHepaXeEAR OpPOERTHAA OpraHEsamEs "Cowasomnpoexrr" Mummom-
x038 CCCP COEMECTHO ¢ HPOGKTHHME H HAYIHO-HCCJSJOBATENBCKEME
HACTHTYTEME pPa3padoTara OCHOBHHE NOJOXEHHA TEeXHEKO-ROHOMEIEC—

- KOT'O OGOCHOBAHHA mepeCpOCKE.

B ormene OpraHE3aIEE M MEXAHESaUHU BONOX03ARCTBEHHHX pa-
ﬁa{r CAHUMFH corascso nmmapy HVP opopadaTHRAIECH BADEAHTH CTDOE-
TE8ALCTEA KEHAXA MOMHHEME [NAIaDMEH BEGEHMTapmx v

CTpoETe ECTBO KAHSJA OpPENNOJATAETCH OCJUECTBATH pasImdHOi

TexHEROR, B TOM YHCJNE DATANIAME 3KCKABATODaME. BHOOD yUacTKOB

KA8HANA OO marailmie SHCKABATODH ODpeNeNdlcHd IAyCEHEON BHEMKH M
JueHo# ¢ HessD ofecmeYeHES NAHTeNBHOR pacoTH MAammMHEH Ges me—
pedpocku, Hexons #3 aToro And pparaaftacs PHODAHE YI8CTHE: OT
705 mo II25 ma & or I397 ;o I490 mu ¢ ofme# mamaolt 5I3 B,
OpE ofpeMe SesasHEx pador I040,8 mum.m3,

llapamMeTpu Repasa Ha PACCMATDHBAEMOM JIACTKe XapaKTepH-
3YOTCA TEKEMH OOKASATEJAME: MADHMHA IO NHY 56 M; KPYTH3HA OT-
RoooB 1:6 m I:4; raydmrd 32 M; mepuEa Do Bepxy 290 M; yoens-
Hult 0OBeM BHeMRE-6540 MM,

o paapaﬁama TEHH npaummm crae Y.D.llyxaToB (pyxoBomm—

Te b OTRET  HCONOJHATE .A.Ho
irpﬂl. g hmea CORCTIOMRNTOME) ), P
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B CAHVMPY mpopaCOTali 4 BApHAHTA TEXHONOTHIECKEX CXEM
CTPOMTENECTBA SKCKABATODAME B EOMILIEKCE G OyIBMOSepaME, EAHAT-
HOCEPONSDHEMA YCTAHOBEAMH H [6DeIBHKHEME TPAHCNODTEPaME,

lexamoxorayeckie cxemu NONGHpANHCE HOXONA HS MEHEMYMA K03f-
QUIMEATA NEPEPKCKABAINE NDH MSKCEMANEHOM HOIONLSOBAHME ), o
HEHK IApaMeTDOB X OPORSBONMTENEHOCTH 9KCEABATODOB.

' Mﬁ Kamax oTpuBaeTCs mATADNEME IKCEABATODAME EMKOC—
THO KOBmA IS m° B crpedoft mmmmm 90 M mo cxese Ha pEc.I,a, flag-
HAH cxeMa OpMMEHASTCA ODH CTPOMTENECTBE KaHESAA GOMBEOTO CeYe—
8HA, KOrjZA BEHYTHE IDYHT He MOKET ONTH DasMENeR B KABANLEDH o
OIHOR MPOXONKH 9KCRABATOPA H NPOESBOMHTCH OepeREIKa rpyETa. Ha
puc. I ¢ &, , mo W; oGo3HAYeHN 3a0oH, HE KOTOpHE pazbETO ce-
YeHEe EaHAME, OOCASNOBATEJBHO paspadaTuBaeMHe ODE NpOXONKE IKC—
*asatopa no ocaM ¢ I mo JNI; ¢ w,' mo (Y- ormamu, moxyvaemue
IpE paspadorke aTEX sadoes. llocie paspadoTea 3adosm Wy caeny-.
er nepexEmxa orsaia —% §s mosoxenmA 3xckaBaTopa I' , SaTeM H3
UONOKERAA SKCRaBATOPA 1" - BTOpHYHAA nepeREIRa T'pyHTA OTBAIR

. HoHewHoe nomoxeHme rpymTa OTBaJlEe, BHHYTOrO H3 3adogd,
000BHAYEHO IEF . 3adom ("(J, @ (W3 ) paspadaTuBapTCH C onHOR
neperugKoRt, sadon (c Wemo W, ) - ¢ YRASNKOK I'DYHTA Hemoc-
PENCTBEHHO B OTBANN, C (J; M0 (J, - Oe3 nepermmEE.,

* lipr padore no Takod. cxeme oxoso 20% rpyata oT Beero ofme—
MA HA NAHAOM YJYBCTEE YKIANHBAGTOH B RABAJEEPH c aBofiHOR nmepexmm-
koft, 40% ~ ¢ ommoR nepexmmxof B TomsRo 40% - oTomAeTCE B Ka-
BAXECPH HENOCPONCTREHHO OOCAE paspacOTKH,

JKCRABATODHEe OTBANH JOpMEDyOTCH B EABANEEDH GyILI0SepaMn
Ha TpaxTope Kmacca IS5 T. )

Bapmanr [. Mommmit opofens kaHam orpeBaeTca A '8 O
9KCKABATODAME EMEOCTED KoBma 25 M° g crTpesolt mmmEn 100 M mo
Cxeme Ha puc.l,0. B arom caywae meoftmoit NepeRAmRe NomBepraeTcs
okxoso 30 ¥ rpyera of Beero ofsema BHEMEH, ¢ OXHOE — okoso 37%
TPyETa, OcTameHOfl odnem - Ges OeperuIRn,

JEKCRABATODHEE OTBAJH POpPMEDYOTCA B RaBANBODH Oy IBN03 epaMe
Ha TparTOope Emacca 25 T, Ecam B I BADHAHTE KaHAJX paspadaTuBaerT-
¢A 3a 7 NpOXOOB 9KCKaBATOPA, T0 BO Il - 38 5 NPOXOLOB. :

JECILAyaTamMoHHEe ODApaMeTPH mATaONEX 3KCEABATODOB He 03—
BOJXADT pa3spacaTHBATE BCe CeYeHES EPyNHHX RSHANOE C OJHOBDEMEH-
HOR oTCHOKOR ®KCRaBATODHEX OTBAJOB B 30HY (opuEpoBanms E4BaMLEpOB
H Bw OPOMSBOIMTE NepeRWAKY I'DyHTA, & HHOI'JA B MBOHHYD,
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B pesymerare YPeJMYMBOETCH KOMEYECTBO HEOOXONMMHX I CTPOM-
TeIbCTBA KAHAJA marabmExX [AparaaifHon CoJEmo# eMKoCcTH H MOBHIA-
eTcH crouMooTh pador. Tak, ecas cToMMOCTH paspasdoTky 1 M° TDyH-
T4 B OTBAJ NATANUEME SKCKABATODAME EMKOCTED KOBmA L5 M° coc-
rapxaer 0,I9 pys., To cTomsocTs I M° TDYETE, JJOXEHHOTO B KA~
BaJbep C¢ yueTom nepermure, - 0,35 pyd.

i yoTpaHeHES PHUEYKASAHHHX HENOCTATKOB padoTH maram-
WEX IKCKABATODPOB. OWIR npopadoTaHH BAPHAHTH € KOMIUIEKCAMH MAa-
MAH, B KOTODHX maranmmif 3XCKABATOD ABIAAETCA BPenymell MamunOii,

B OCHOBHOM paspadarueammeil TDyHT, & JUIA NEepPeKHIKE TDYHTA HCIONL-
3y0TCA KAHATHO-CKDeNeDHHEe YCTAHOBKE H repeXBIKHKe Raﬂnaiapu.

Bapmanar i, Uaraowue amm:ﬂampu eMKOCTED KoBma 15 M° pas—
paCaTHREDT NOJHOE ceYeHHe KaHaNa 3a 3 npoxola. (TRayu rpyHTa
nepeMenanTcA B. RABAAEEDH KaHATHO-CKPeNepHEME YCTAHOBRAMH C
KOBHIOM SMROCTED 6 M°. B KAYeOTBE MAYT B JAHHHX YCTAHOBRAX HC-
nmmaunaﬂﬂ BHIOYCKAEMHE MNPOMHLISHHOCTED CameHHHe KpaHH THma DK,

Bapaasr IY. [penmaraeTcsA NDEMERATH KONADMER KOMILISKC LEK-
AEYHO-HEeNpepHBHOre JelloTBEA "mparseftep", npejcTaBdmonEl CHA-
Te3 JHparaaiius @ KoHEBefiepa. lparsmiiH B OTJRMHE OT CEDHIHO BH-
OYCHASMEX MAUME CHAMEASTCHA OS3NOHEEM KOBUOM N NPHEMHEM OyH-
KepoM - HARKONATEMeM, KOTODHE yCTAHABNMBAGTOA OOX CTDEJOH ¥
ee OCHOBaHEA. Be3NORHEM ROBIOM paapadaTupaeTcA TDYET B 3a00e
¥ IIDJITHI'EEHBTG.FI K NpHEeMHOMY OyHRepy. Yepes KOJOCHHKOBYD pe-
m&my TPYAT Domamaer B OYHREp " ' nanee IePeHOCHTCA MAMHAME
HelpepHBHOTO TpaHCHODPTA K MecTy OTBaXAa. YRIajgRe TDYHTA B Ka—
BaJbePH NPOESBONETCA oTBAaNOOCpasopaTesiaMi. [[poHsBOAATENEHOCTS
aTOr'c KOMILIERECE IO CPABHEHHD ¢ CEpHEHHO BHOYCRAEMHMHE NATAKIE-
MHE DKCRBBATODSME YReJWYEBHETCH 38 CYET TOro, 9YT0 K3 TEXHOJD-
I'H98CKOr'0 IHRNA KONSHEA HCKMOYADTCA ONEDAIEN NOBOPOTA MANEHY
K MECTY OTCHIKM, BHIPY3KHE I'DYHTA H moBOpoTa K 3adomn, B paarmw-
TaTeé NPOMSBOLATENRHOCTH BOSpacTaeT B 2 pasa K doxee.

_I‘pauennpﬂpum TPYETa K MECTY OTBAJA MOXeT OCYURCTBEATE—
CA DASAEYHEME cpmocolami, [i3 pama mameH, BHOyCKAeMEX HameR® mopo-
MEIIEHHOCTED, MOXHO COCTABHATE HeCKOJBRO TEXHOJOIRYECHKHEX NeNo—
qEK.

a) TpyaT paspadaTHBaeTCH MATADNEM SKCORABATODOM ¢ NJHEHOLU
crpens 90 M ¥ 0OODYNOBAHHMM Oe3NOHHEM KOBNOM eMEOOTED 15 M°,
Janee TDYHT TPaHCNOPTHPYETCHA JNGHTOSHEM KoHBeflepoM B Homeped—
HoMm HanpaBXeHHR (pHc. 2,a). HommmeRc HCHOJESyeMHX ODH PTOM
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MAIMH pacNoJaTaeTcd B TaKol TEXHOJMOTEYECKOH mOCAeNOBATEJBHOC-
TH: 'OyEKep "npareeliepa” - JAeHTOUHHI nepeBREHOMH KoHBejiep
KIi0-250-2, odopymoBaHHHE neperpysouHoii Texexwoi I600/1,2 -
oTBanoodpasosaTess Ol-4500/90. JlenTound# KoHBeilep MOHTHDYyeTCH
ol 200-250 M B 32BHCHMOCTH OT HEOOXONMMOCTH H IepelBHIa-
eTCA C MOMOMBY ONHOI'O WIM JBYX I'YCEHHYHHX TDPARTOPOE, O0O0DYHO-—
BAHHEX CHNENHAJBHEM NpHACHOcOCAeHHEeM. JIIA DepeXBERKE JEHTOYHOL'O
KoHBefiepa HA paccTosHEe I15-20 M moTrpedyercsA oxoao I gaoca.

BO3MOXHO CO3NAHHEE CAMOXONHOI'O JEeHTOYHOrO KoHEBeilepa, Ko—
TopHR OH NepenBRrasCA B& COOCTBEHHOM IYCEHWYHOM XONY NepneH-
NAKYJADHO HaOpaBleHNN nepesoca IDyHTa. Cawoxomnul JeHTOYHHE
RoHBelep cHenan OH Pech KOMILIEKC MAMHH OoJee MOOMNBHEM M
~ DPOH3BONMTENBHEM ¥ HCRJOYAJI PAN HENOCTETHKOB, MPHCYNEX NepeIBHs-
HHM CEpEfiHO BEOYCKAEMHM JNEeHTOTHHM HOHEeHepoM.

.6) Ha oynkepa T'pyHT nonajaer Ha neperpyxarens |-1600-
-50/21, roTopuii nomaer ero Ha JeHTouYHHl KoHBelfiep, yCTaHOBJEH-
" Rult BHOME,pycAE Karana (pac. 2,0). Ha RosBeilepe nmpHeMEEM ca-
MOXOJIHEM OyHrRepom BC-I204 m Tenexroil nmeperpysousoif 1600/1,2
TPYHT cOPACHBASTCA HA NPHUEMHYD CTpPeJ]y OTBaJooO0pasoBaTeJid
OUP-4500/180 » yruanueaeTcs B RaBajbepH.

lleperpyzatesns [1-1600-50/21, npeemauf OyErep BC-120 M,
TeJexKa ieperpysovnag 1600/1,2, MeAToYHHe KOHBefieDH H OTBAJO-
00pasopaTe) i BHOYCKADTCA OTeYecTBeHHOR NpOMHNIEAHOCTED.

CromMocTs I M° TpyATa, paspacOTAHAOTO H YAOEEHHOTO MO
cxeme (pEc.)2,8), cocrsBmger 25 KoOo., B IO TexHOnorEYecKoft

cxeme (ppe.2,0) - 27 Kom. :
I'eXHHKO-2ROHOMAYECKHE NOKA3ATe M BHUSYKAIAHHHX TeXHOJ0-

T'EYeCKAX NponeccoB NpHBeleRH B TadimEne.

______________ ) P agtast iy Aioriinnt e My e et e e

HokasaTexnsn LR AP BT et s

3 a3y Lo g1l Ak | Erpe TR 0

——————————————————— t - ——— - -
I BN e e

T&xmﬂe:ng?ﬂ NpOX3IBONETE AE—

HOCTE, M%/4 ' 720 900 720 T440

Tof0BaA NPOKBEOAMTENBHOCTE, ;
MJTH . 17 AN RO | 3,6 2,42 4,84

CedecroimiocTs I M° rpysra
YAOXSHHOIO B KapaJesep, pyd. 0,35 297 0,28.- 0,25



ﬂ.__-.___-..........____H..____._u.-._-._.-————-ﬂ

 § ; s 2 SR Loy e B
TpYIOEMKOCT, e 9/m> 0,0069 0,013 - 0,022 0,0062
MeTaanoeMKoCTSh, T/M° - I,98 2,77 3,59 1,48
3HEPTOEMEOCTE, KBT/M° 2,52 1,86 5,68 1,85

BuBOOH

1. CTpOMTENBCTBO KPYNHEX KEHANOB MATADIAMI KCKABATOPAME
OCYNEeCTBAAETCHA 38 HECKQJBKO MPOXOMOB MALMHH, MDA 3TOM TOJBHO
40% TpyaTa OT OOWEro OOBEMA CEeYeHHA K3HAJA HENOCPeNCTBEHHO
 JRAEHBAETCA B KABajbepH, JUJA NepemencHud ocTaasHO} WAacTH IpyH-
Ta TpedyeTcA OAHO- I IBYXPasoBas NEpeKilKa. Tag Rax noTped-
HOGTH TOPHONOOHBamEN npﬂummeuﬂumn B Marapmol 3KCKABaATODAX
Tana SU-15/90 & 20/75 npesmuaer rogosoil Bumyck (I2-I5 mr. ¢
nep-nnemnnuu yBeJEdeHEs Bumycka B XI marwierke mo 20-25 mr. 15
TO NpEMEHeHHe ATHEX MAMMH HA CTPORTEJALCTBE KAHAJOE LA Oepe-—
SKCKABAIKH TDYHTA HelleJecOOOpa3HO. :

4 2. [laranuMe SKCKaBATODH HEOOXOIMMO HCOOMBIOBATH TOJBKO
IAA paspadoTKy IpPyHTa, & LA OepeMeileHiR IKCKaBATOPEHX OTBa-
 JoB B 30HY pacnoJOEsHAA KaBajbepoB NMPMMEHATE: Apyroe oJOpymo-
BaHKe, B TOM YHCJAe KAHATHOCKpENepHHe YCTAHOBKW K NepejBHXHHE
RoHBeliepH.

3, Hagdozee 3KOHOMEYECKH BHTOMOHHEM BADHAHTOM fBJAAETCH
KOMILTEKC MANEH, COCTOAMEE M3 maranmero 3KckaBaropa Cosbmof
MOTHOCTHE, OOCODyAOBAHHOTO Ce3MOHHEM KOBIDOM, CHCTEMH NepEIBAK-—
HEX ROHBeilepoB H oTBanoO0pa30BRaTEeNA.

11.P.KAPAIETAH, Rasj.TeXH.HayK
(CAHWMPY . B.J.Eypuma)

HCCHIRIOBAHUE PYCIOBHX TPOUAICOB B PARMHBAEMAX
MOREIAX C HBACKAXESHEMH MACUTABAN

‘ SusgdecKoe WMOJe MDOBAHHE JEerKopasMHBAEMHX DPYCJH pPeK H Ka-
HANOP BeCerms OWao W N0 CHX NOD OCTAeTCHA ONHHEM M3 TPYHIHeRkmmt
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BONPOCOB WY BHMOMHEHAMN BccJhenoBannft, TPymHOCTE 3T 3IARIOYAET-
CA B HEBO3MOXHOCTE HCMNOJBE30OBAEMA I'@OMETPHYECKOTO MOJNOOCEA OX-
HOBDEMEHHOTO BHMOJHEHEA KOMILISRCA& KDETEDHEB F { Fy +Rs >
Wor e ) =idem = EX HeJOCTATOUHOCTH JJii ONMCAHAA NBIDEeHHA
P3BECEHACYLEX NOTOKOB. MofeJupoBapde ¢ HOKHAXeHHEM ILIAHOBOIO
Me & Beprukamssoro My Macmrador (Mp < Mg ) - oman &3
BHXOJIOB M3 CO3JABMEXCH TPyAHOcTel. OQHAKO MCHOJH3OBAHEE IJA
pacyeTa Momenell NONOJHETENLHHX KDETEDASB, XADAKTePH3yOuX XBHE-
XeHMe HaHOCOB, HaJMYHEe NOCTATOYHOHR NJDMANE NOJi CTPORTEIBCTEO
MOJIEJE M MOMHOCTH HES8COCOB NOSBOJADT OCYWeCTBUTEH MONENHPOBAHUE
¢ HewckaxenHwan macmradamu ( Mp=Me ).
B HacToAmeR cTaThe pACCMATDHBAEETCH MeTOX pacdeTa momexsit

€ MCNOJE30BaLHEeM KDHTEDHEA DONBIOKHOCTE

JZ - ] I| ..J'
o idem | (1)

AAA HCCASNOBAHMA HA HEX DYCJOBHX NpPONECCOB, MPOTEKAMIMX B MeN-
EonmecwasHx pycmax ( U - cpemaas CKOPOCTE nmoToka, U - CRO-
PoCTE, COOTBETOTRYMWAA HAYAJNY OOMREKKE MATEDRANA),

M.M.Jesr omsesaer /I/, 4TO NP MOXEAMDOBAHEE DYCEOBHX NpPO-—
OeccoB HeoOXommvo olecmedHTh momolme ycioBmit pasuuBa CpyHATa,
CAATANWEro JoXe DEKE; OpPH aToM Macmrad cpemaelt oropocTE M,
Iomxes OWTh paBed macmTaly CROPDOCTH, COOTBETCTBymmel HAaYALY
OoNBRERH MaTepEana My, , ompelensemue JOROBEA f=idsm ,
T.0.

M._;rn HI-E o Ml‘l (2)

3

PaccmoTpmd BOSMOXHOCTEH BHNOJHeHHs KpETepss (I) mWmE Tox-
nectea (2).

Henoaesys TeopHD nofoCEs, macmrad cpenmet cRopocTE LA
odumero cxysas ( F ¥ idem ) B coormercTREHM ¢ JopMyRol ﬁ:{?lhf

OIPSASIUTCH TakK: ]
Mﬂr =HHH*MF¢ ' {3" \"E::,

:Iau;hsr_.n InA ompefeleHRsd HepasMHBANIEX CROpOCTEell MveeTod
MHOXecTBO. Bece QopMYZNH MORA3ETENEHOTO BHEIA MOTYT OWTE DpHEBE-
IeAH K BHIY -
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0= Knrd 2" ) 4
Txe Ii':' = 5 i" J,J' vg_\ — Cﬂ'ﬁ-ﬂt ;|-
B ° - oOHTEAA KOHCTAHTE; J; - yheXpHHl Bec MaTepEANR; r -

yrensEull BeC BOIM; ? - YCKOpPeHEe CBOCONHO DBINADNErC TEeJA;
o - [daMmeTp MaTepHaya, CAATADNEro pycio; R - cpejmdAs
raydeHa MOTORA; [J1 — OOWTHHE NoKasaTeasr cTeleHH.

Jlns mesxonmecvaHHX TDYHTOB, cpefHMl IHamMeTp KOTODHX
ol £ 0,25 pou, U.U,Jlepm /2/ nopeptarder He OPHUIMATE B pacyer
IEaMeTp 9ACTHEN. B nocmefgee BpeMA K TAKOMY X6 BHBOLY OpHmeX
C.X.AGameaan. Torma dopwy/m (4) npemer Bupg

Us= Ah" (5) |

rge A - fanaph yxe mpyroit, oTxEdsER oT K mocroAREER RoaEds—
MEeHT.

Jpavenne NOKS3ATEJNA CTENeHE J] KoAeGmercd B GOJBIEX Ope-
memax or N = I/I2 y B.C.Kuoposa /3/ m0 n = 1/4 y B.U.Cry-
nennyamxopa /4/, T.e. 1/I2 <n< I/4. ;

lipmesss k (5) Teopuw momoCHdA, NOJMydEM Macmrad g U

M A e Ml'l.n (6) |
Ilaﬂ.tl;em OTHOmeHHE Hﬁ/ﬂ , pasgem (3) ma (6)

‘Ul‘a :,U;: - Mo _ Mh ; Mgw (7)
3 " Mo, z
A
hMpoaranaagpyem ypapsensze (7). My
Mpa codmopmessn kparepns (I) mm —T =4 3 (7) moxy-
THM M‘-"ﬂ
s B0 o5 .

(ipe_coomonenas xe Rpjﬁrepuﬁ Fz=idem magem

=2n
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W= ypasuenzs (9) BWAHO, WTO TOJMBKO mpH . N = I/2 BO3MOE-
HO ONHOBpeMeHHOe cOoOMomeHHe KpRTepHes E‘id&m B F;=idem,
OmHaxo, KAk oTMewaioch Bume, N < I/2. CrenosaTeimsHo, Omi0-
. BpemeHHoe BHnomiense KpurepeA (I) B Fy=idem  HEeBO3MOXHO H
roxgecTBo (2) He punosHmMo. Hpurepmit (I) momeT OWTH HCIOJB3O-
BAH OPE MOJSJRPOBEHMM xarxupaauunaeuﬂ pycl per H KaHaNoB, HO
npd 3TOM O0A32TeJBHO. HCKAXaPTCH B MONENH YHCHA rhp:ma, MacmTad
KOTODHX oNpejenfeTcsa M3 ypaBHeHEa (B).
Weenenopanes B.M.Crynesrgnukopa, C.X Adamm NOKAa3aJm,
970 MoKazaTens cTemeHs nmpe N B dopmyae M} pased U,29. Tur-—

na ypaBieHua (7) + (9) npeMyT cremyouit BRI : | EL(',L-H" { Jlf ¥
” . \ I M\ r’f
.ﬂ'.?=[~']'h4m"'&- | —— ['?IJ“-E‘LI"}LJH
Mo, R My, \Md/ "
PR Y _; =L o I (Mol )
TR i, Hesgm b s fww?{ﬂf
| h)
npe F:Ldgm S Me =HE4 {QI] IIEEIH L, |
Mo, e e S
Henomeays ypaBHeHHe (o), noxazem ma mpEMepe, 9TO coOm- J"‘ of
Iende ToxfecTBa (2) ODMBONAT K :_mpea:mnm pesyanTaTam, JLua \

atToro mpameM macmtad mome;x Mp = 40. B mofenm EcnoXBsyeTcH
marypasft necox, (ep = 0,20 M4, HepaaMmupaemas CKOPOCTE KOTOPOI'O
npe rayGuse noToka Ha momexm 5-I0 cm cocrasaser U, =0,I8
M/c;: cpelHAs cropocTh Ha momead Uy = 0,25 wm/c. Hailmem macm-
Tadu aEAa U ' \J,.

a) Crepys TORZECTBY [2} \C g A YA
ubf ;
My=Mv, =V 40 =6,2. We =01V 1}:
HaTypHoe 3HavYeHMe cpeiHel CKOpOCTH Oymer e L ey
¥ : = ,‘: LR
U= My =02565=157"/c, U"‘I"r 2

a8 3HaYeHHEe CROPOCTH, COOTBETCTBYNMER HAYANY NONBHMEER,

Y B
Uo = Ugy Mo, = 0,18:63=1,15"Ve.

OTHOweHHe HARMEHHHX BeJHYHH Un o Un 1,39.
Doy

a, .
llpa rayduHe HATYPHOT'O IOTOKa, PaBIOTO 244w (h,,=h,.,l=

M= /0,05+0,10/- 40), ckopocts U, = I,I3 m/c nABAseTcs ABHO
pasuupenmef, 9TO MOZeT OWTH MPOBEPEHO N0 JmOoN K3 CymecTBYDUEX

—-— - . ]

T

T'\U b, Iy | }
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gopmyn /3, 4/. ' _
0) Wcnomssyem Temeps ypaBHGHNS {BI} AR STIK X MCXONEHHX
JREHEX
Me oo st
T -

. m =E:3‘_; Htr,:Mhﬂ'E,ﬁ

UH = D,E:F'EJ =t§?w¢, ]:a:] -l JJ

L’un“= 'ﬂ_j i8 'E,.’j — D,4§ M/e 5

{
Uy -35; Un =39

Ul.:'n uﬂﬂ

B mocnepHed cjydae 3EAaYeHHe HepassiBanme uﬂpﬂcﬂ 0,45
m/c oprn  hy = 244 M DpAKTNYECKH CORHAZAST C PACHETHIME SHa-
qeHuAMH,

HspecTHO, WTO OTHOWEHHE -g XSpaRTepEsyeT IBEKSHES HA-
. HoCOB: Wem Coxpume STO OTHOmeHHe, Tem OHoTpee H doJpme ABHEKETCH
HAHOCOB. ONEAKO IPE MCHONHSOBAHEE TomuecTea (2), Xak MOEAsSAX
npEdep, BEJEYHEA B 2,5 pasa mesEsme, Yem ODH MCHOONBSOBAHIH
.ypasgenms (9°), T.e. . B mepsow caydYae OpH mepecYere Ha HATYDY
MOJIeMBHHX NAHHHEX OPH YCEOBHE Esidem imveew fopumy MBRKOENS
'HAHOCOB, OTIEGEYD OT (fOpMH NBEXeHEA HAHOCOB B MOfeJH, ¥.8. OPH
ONEOM H TOM Xe SHAYSHKE -& B MOJleAE HAHOOM ABEEYTOR OHOTDEe,
‘geM B HaType, YTO NPOTHBOPEYMT OCHOBEM MOJIENWDOBAHES X MOKE-
aHBaEeT HECOCTOATeNEHOCTH Toxmecrsa (2).

PaccumoTpiM uMofeAEpoBanRe EKod(paImenTa rmmacmm Co-
mporsBienEs A , KOTOPHR JUAR OTKPHTHX HOTOKOB ONPONSAZETOR

ey e ﬁ-%_h

Tae [ = YEJAOH BOMHOR NOBEpPXHOCTHE.

B macmTadHEX MHOKETEXAX 9TO YDABHGHWE ODIMMET BIJ
L ]

M= _ﬁ; , (10)
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Macmrad yEjJoHa IAA odmero cxaysasg MoleJEpOBAHNA ONpeneA-
erea -no fopmyxe /5/

Bl
M; = M, M. | (1I)
8 IDHE HEHCKAXEHHOM MOZEJHDOBAHMN
M= Mg, (12)
floncTasee (I2) B ypashenme (I0), moxIyTmM
: 13
Mﬂ = 4 3 { )

T.8. MECHTAd Ko3djMuMeHTa TEIDABIEYECKOTO CONPOTHBJEHHA ODE
MOLeJRpOBAHEN B MOJEAAX ¢ HEHCKAKEHHEME [JBHOBEM H BEPTHRAIE-
HEM MacuTalaMs He 38BHCAT OT TOr0, MOAeJupyeM Ju MH mo Tpymy
W MoraEaeM YEcaa dpyma. 37echk Xe cIenyeT OTMEeTHTh, WIO HC—
NoJE30BAHNE TAK HA3HBAEMOr'0 KDUTepMA NJaHOBOM IENpABIMKH, HMED-
mero Bum A }f%: (d , mpM HeMCKAXeHHOM MOJEJHDOBAHME TepAeT
CMHCJN, TAK KAK B 3TOM cJydae Mﬁ=f (I3), a Mg=M,-

PespMEpyA BHmeCKA38HHOS, MOXHO CHEJaTE CJAeLyDOHe BHBOJH:
MOJe/MPOBAHME PYCJOBHX NpOUIECCOB B JIEMKOPA3MHBAEMHX IPYHTaX
MOXEeT OHTE OCYULECcTBISHO HE MONeJH ¢ HeHCKaXeHHEMHE MACWTaO0aME
( Mh=M.) ¢ npiMenenmeM K&K NecKa, Tak I ero saMeRHTeNed;
coGMOIenne pH MOTENMPOBAHME KDUTEDHSA Jg = id ‘BO3MORHO TOJB-
KO IpH HCKaxeHus d@ces Ppyma, macuTadH KOTOPEX ONpereJfuTCH
13 ypaBHeHHH ('?I} + {EII} B 3@BECEMOCTE OT NoCTABJeHHOR 3ajavs.
OnmEoBpeMeHHOE cOGUONEHAe KPHTepHeB -E;: id 2 F=id . Hemos-
- MOXHO. , ¥

Ceofaas TalJMla MACHTAOHHX MHOEHTeNSH

e s e et i e B e
MHOXKTEJE = == = — ———————— -
;J'} 3 idem, ° _g: = udem, . % % idem,
o o o i
: Fy# idem : F, # idem P = idem

Hh=Me'_ JagaeTcsH
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2
M M { £ e {
s (Hi) M My .
HI.T N Mh HFt v Hﬁ MFI | m;
Ma | Hz’i VM, M’ ﬁ-’!':.: My
Mp : HF'.; ; M.Ft i

Hj[‘iﬂﬂ.llﬁﬂﬂﬂﬂ B!lfﬂiﬂﬂlm-ﬂ'l'ﬁ 1) + {QI'L (12), (I3) untm
NOAYYATE OCTANEHME MAONTACH IAA MepecyeTa MONANBHHX NAHHEY HA
HaTypy (cM.TAOHEDy) ® pAcCYMTATEH MOLENh NDPH JIOOHX NOCTABISH-
HEX JOJOBHAX: 1) HORARARTCS 004 KDATEpMA --&J-id X R+id,
2) BHNODIHAETCHA KpETepMEi ﬁ— id E MOXeJMpOBAHHE OCYNECTBAAST-
‘¢A_He mo JpyAy, macwrad umcaa IpyAa oNpeleRAeTCH M3 ypABHEHMS
. ): 3) momemmpopasme no Ip, ( F't'=r'.d }.aua.umﬁ-%

ompefexsercA ®s ypaBueama (97 ). Bo Bcex cayyasx macwrad riay-
OpH, paBHEll NEEHOBOMY MECWTAOY, ABIAeTCH HCXONHOE BeMEYRHORN,
E3BecTHOR BeamyEHOR TAKXe NoskHEA ONTE CKODOCTE U, LNA mecka
EATYDH E MATEpEaSA, HCOOAESYEMOTO B MONEJH,

~ C noMomsn M3NOXGHHON METOUHEE MONEJHDOBAHES HA DASMHBAG-
MEX MOJENAX MOXHO DRN&TE BOODPOCH NOXGOPA DPAasSMEeDOR yoTORYEBHX
pyoJ ESHANOB, H3Y9YeHES DYCAOBHI HpONECCOB B JATKONOMBMEHEHL
pPyOBRX pEX E KAEANDB, 8 TaKEe, SANABAACH ONPeNOASHEEME SHAT6-
EEAME OTHOMmEeHNS » HCONBNOBATH MONYCTHMES NedopMAIHE B
ECKJOCTBEHAHX JHEHEHHHX COODYReHNAX.
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AM. MYXAMEJIOB, HIOKT.TeXH.HAyH

X.X.MIAROE

T.E. EVPAEB, KaHK.TeXH.H4yK
(CAHVMWPH mw. B.J.Eypusa)

HEKOTOPHE PESYIBTATH MOJNEMEHEX MCCIENOBAHMNA .
APAMETPA $OPMH YCTOMUMBHX CEYEHMI KAHAIOB

QmHEOlf M3 OCHOBHHX 38JI8Y MPOEKTHPOBAHEA SEMIAHHX KaH&-
JOB ABNAETCHA BHOOD ONTHMANBHOI'O IHAYEHHA mapameTpa Gopwu
pycia, odecnedsBaMmero HaMMeHRNYR JedopMalln pycha.
CymecTByOT DASEEIHHE BSTAANH HA DOAP OTHEINRHHX (&ar-
TOPOB, BINMOMEX Ha mapameTp B/He /I-4/. OTcopme ® OpoTH-
BODEUHEHE DPesyJAbTATH,OPHYEHA KOTOPHX - HENOCTATOYHHI ydeT
TEIpABIFYECKAX ¥ I'DYHTOBHX XAD&<{TeDHCTHE.
g ycTaHOBIeHMS SSBHCAMOCTE (OpMH DOIEepedHOrO cede—
BES pPycda 0T IENPABNTHYECKNX XAPDAKTEPHCTHR NOTOKA HAMH OH-
JH OPOBeNIeHH MCCIenoBaHma NedopMAIME DyCHa OpH DASHHX 3Ha-
qerda;. B/He , pacxoma sogi @ ¥ oTHOCETemnHOR CROpOCTH
U/Us He XPyIHOMACHTACHHX DASMHBAEMHX MONENAX ImMHOH
220 v, mupxxof IO M. [Ip 9TOM B KAYECTES 3aMEeHETENA Ha-
TYPHCI'O LECKe L CNONBSOBANN KePDaMSHTOBHE, ¢ OUbeMHEM BECOM
0,7-0,9 T/0° ® yuotemmM I,9-2,1 T/%°. ‘
Hecremosammck TDE TPaNeNeRNANBHEX CEYeHMA C OapadeT—
pamy fopvu pycra cooToeTcTBeHHO I2, I8 E 25. Beero mpoBe-
IeHo [MecTh ONHTOB. Kaminoe cedeHHe NONBEPralochk BO3mefcTBHD
HOTOKaE ¢ OTHOCHETeJbEHME CcHopocTamu W/le = I,2 M I,3 (T -
daxTEIecKad CpemHAA CRopocTh, W, - mMpefenpHas HepasMuBa-
nias CKODOCTB). Pacxol BomH Esmersnca or 0,I24 mo 0,390 n°/c.
[lepBoHaAYANEHAR I'IYCHMA BO BCEX OOHTAX OHIA HOCTOMH-
Hag ¥ pamEgmaces H = 0,3 M. Jlaa Raxnolf cepEE ONHTOB mep- .
BOHAYANEHEO® DYCJIO (OPMEDOBANOCH ¢ IMOMONED MeTALINYeCKHX
MaGNOHOB, COOTBETCTEYNUMX SAIAHHOMY CedYeHED. [ladioH sak-
PEOIANCA HAa STEKTPOMEXABHWIeCKOM MOCTHAEE, MepeIBHranileMcd
BIONE MONENH HA PeNhCOBHX myTax. CHopMmpoBaHRoe mAaCGNOHOM
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MONENBHOE DYGIO SaAMAYRBEANOCE BOMOHl B TeYeHEe OHMX CYTOK
JBif YILOOTHEHHA HeckKa. [loche 3&8MOYKE HA MOJENH YCTAHABRIH-
BANCA NOCTOAHHHE TOK BOOH C PacXOmoM, OTBEYANIIN IPHRATO-
My sHadenmo W/U, mia omura.

‘B omurax T mw 2 mpx B /Hee= 12, WU, = 1,2 x I,3 pac-
XOL BONH COCTARLAN Q = 0,I24 7 0,I34 »°/c cooTBeTCTBEH-
HO. KaKk OOR2sand HaINUeHHd ,NepBOHAYANEHO CO3JNAHHOE ceqe—
HEe NMOYTH Cpasy nocie MycKa BOIH HAYAIO HHTEHCEBHO Iefop—
MEDOBATBCHA: CTANO MENRHM ¥ WMDOKMM B ILIAHe, JleQOpMAaI[E:
pycua HOCHIE HeodpaTyMmull xaparTep (pHc. a, 6). Hs pa-
CYHKOB BHIHO, 9TO 3a CYeT HEHTEeHCHBHOI'O DASMHBA (SpEroB H
MomneMa IHA NapameTp pycla ypemwsmicd Ho DB /He = 41-46.
Jlefopmar®s pycia B IL1aHe DACHpeNeNEIach 0O JIHMHE HepABHO-
MEDHO, & BONHEHM MOTOK KaK OH PAsIequicd Ha JIBe OTIeJbHHE
CTDYE C CaMOCTOATENbHEMM IMHAMRIECKEME OCHME. 3T0 IOBODHT
0 ToM, YTO CedYeEHe ¢ IapameTpoM {opmu pycaa B[Hep= I2
ABNASTCA COBEDHEHHO HeyCcTONIMBHM.

B omutax 3 m 4 ceveHEe HMeso napameTp fopus B/Hep =
- I8, W/Uy, =1,2 x 1,3, pacxond BOOM Ha momemk Q = 0,234
E 0,253 M°/¢c coOTBETCTBEeHHO. HadiumeHms B NpONECCE ONHTOB
MOKASATH, YTO HETEHCHEBHOCTE JefODMAIEN pycJa OHIA SHETH-
TENbHO HEEe, 9eM B omuTax I ® 2. [0 Bceff IJAHE MO—
IeldbHOe DPYCHo HefopMEDOBANOCEH DABHOMEDEO, COXPAHAA NDAMOJH-
HeftHyn gopwy B OMame(puc. B, I'). BBRAY Mauoll MHTEHCHB-
HOCTH CGOROBHX medopumamiit K KOHIy ONHTOB DPYCA0 DACHHDPHEOCE
HeHAMHOT'Q , OTCHIH B mapaMeTp fopMu pycia yBeSMTwicA Boe-
rogo B/Hép= 20 m 23. Npr sToM SIODH pacHpeleleHMd Mo-
EEDXHOCTHHY cropocTelf mo paMHe MONENH OCTABANHCE HISHTHY-
HEME ¢ eImHOM IEHawmmdeckoli ochD.
! TaxmM o0pasoMm, ONHTH 3 X 4 IDORASANN, MTO DYCIO C
NepBOHAYANBHEM CeYoHEeM, MMenmEM mapamerp dopma B/Hg= I8,
XapaxTepEsyeTca cradoff HeycTofYHBOCTHED, KOTODAA HE BHSHB&-
eT CoNblEX B peskmx pmedopwamdi, xax mpr B/Hep = I2.

 OmMTH 5 ¥ 6 NpOBONWIE HA MOJENH,TApaMeTp (OopMH cede-
aug xoropokt B/Hep= 25, U/, = 1,2 n 1,3, pacxom
COOTBeTCTBeHHO cocraBmaiE @ = 0,361 ® 0,390 »°/c. Had-
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JINIEHNA \ORasaNH, 9YTO JedopMalMd pycla B MisHe depes 30-
40 9 NMONHOCTED NDPEKPATHAACE, X PYGHO CTACKIESHDOBAIOCH.
[[XpuHA MOIENH N0 BCel IMHE NPaXTHYECKH OCTANACE NMOCTOSH—
HOfl. HWKAKNX ‘H3MeHeHHH NPAMOXEHEe#HOro IAHOBOrO O9YepTaHED
pycra Ee Eadmomanock (puc  x, €). DmOpH pacnpeNeNeHAs
IOBEPXHOCTHHX CHOpocTel mo Bceff numHe pycma coxpammmEcE
OINMHAKOBEME , 9TO CERNETEALCTEYET O DABHOMEDHOM JBEXSHEE
IOTORS, _ :
ClenoBaTeqsHO, NpOBeNeHHHe HA KDYIHOMACHTACHHX pas-
MHBAEMUX MONENTX WCCHENOBAHNA IO YCTAHOBNEHHD (ODMH Ceve—
HHA pycla MOKAS&NH, YTO LIA KOHEDSTHOTO DACXOofa E IENpaB-
JEYECHKOr0 DEXFMA CYMecTEyeT BIONHE ONpeNeNeHHAS ONTHMANE-
Hag QOopMa CeUeHHs H pasMepH pycla, XaparTepHIyeMue Ipex—
A€ BOer'd ONTHMANBHHEMA SHAYEHRAME mapameTpa opMH pycraa

B/Hep . Ecam sToT napamMerp MEHENE OUTEMATBHOrO SHAYGHNS
]9 JaBHOrO PACXONA BOSH K DEXEMA NBMECHES, TO NOTOK GyIeT
CHNBEHO DA3MHBATE depera. [IpOogyETH PasMHBA , OCAXNAACE HA
AHS EaHANA, YMEHBNADT IIYyOHHY OOTORA, 4YTO MOXET NPHBECTH
K YBeNR9EHHD NapaMeTpa pycia, CAeNOBATENBHO, ¥ K DasjBoe-
HED OOTOEA.

HATEHCHERHOCTE JefopMAIME DPYyCIS TeM CHILHee, HeM MeHb-
me napaMeTp QOpMH pycla NepPBOHAYANEHOI'O CeYeHHNS H qeM
Gonbme OTHOCHTeabHas cxopocrs morora U/U, , xommecrsempas
ONeHEA ROTOPOH Oymer yTouHeHA B IANBHeHIIX HecHeIoRAHHSX.
OOTEMATEEEME 3SHAYSHHAME IDSpaMeTpa @OpMH CeYSHHA MOEHO CYH-
1aTh B/Hp= 18-25, UDH XOTODHX NedODMAIIS DYCHa CBONETCA -
K MEHERYMY . :

3 Taxmd ofpasoM, OpH DPOSKTHDOBAHRE 3€MISHHX KAHAIOE He—
00XOMEMO OCDATHTE OCOdOe EHMMAMWE HA BHOOD ONTHMAILHOTO
SHaYeHHA mapameTpa fopME ¥ cooTBeTcTEymmefl emy fopMu mome-
DEYHOr0 CedYeHHA PYyCIA.

IeTepaTypa

I.Xexearnagxros I'.B., AEEaeB (C.A. PopMIpO—
BaHWe pycaa KapaxyMcEoro Hasana. "BecTHME /X
HAyR", I967, % 5. ° . :
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2. Mmxaxes MA. OCOGGEHOCTA IMIPABANYECEOrO pacyera
KDPYIHHX HeoIXIoBAHHHX RAHANOB B HOCBASHHX IDyH-
TAX C yYeToM TpaEcmopra HasocosB. Tp. JIM, % 35I,
, I., I976.

3. AXTyENRH B.C. MenmopaTHEHHEe EAHANH B SeMIAHHX
pycanax. "Koxoc®™, M., I979.

4. KapEMoOBEB P.M. ImipaBregeckail pacyeT KAHAJIOB.
TamgesT ,- 1976. :

K.B. TPOMHKO, EAHN.OHOX.HBAYE
(CAHVWPH »v. B.J.Xypusa)

[IPOTHO3 TWIPOEHQIOIMIECKOTO PENMMA FEK CHPIAFHH
H AMYJAPHA B CBASH /C [EPEEPOCKOH JACTH CTOKA
CHEMPCKMX PEK

[lepedpocEa YACTE CTOEA CAORDCEEX Dek B dacceflE Apams-
CROI'0 MODH SBHTCH HOBEM maroM 0 TEepPHTODHANRHOMY Iepepac—
NpeXeNeHID BOJAHHX PECypCOB, B CBASE C YeM BOSHERANT COBep-
MeER0 HOBHe OpodXeM:, CBASAHMHEe C HoMeHSHHeM CHOMNOTHEYSCKOIO
PekiMA Hé TOIBKO OTHENBHHX PEIMOHOB, HO H IENHX 3KOIOIEIe-
CREX CHCTEM SHEYNTENLHEX TeppETopMit. B chepe 3Tix mpodaem
HauM® PAcCCMATDHEBAACH OPOTHOS IMIPOCHQNIOTHEYECEOr0 peximva
CHDISDPEE B AMYNADEE B CRESH C nﬂ]%eﬁpocaot B HX daccefis
9aCTE C¢TOoRA (OGH E [{prHma. :

OOmenpEHATEX, TBEPIHX METONOB SKOIOINYECKOr'0 HpOrHO3a
NOK& He CYmecTBRyeT. B mpoilecce PAGOTH MH OOMLIOBAMICT Me-—
TONOM SHANOIME ¥ OLEHKH ANAINMHOHHHX BO3MOXHOCTEH BOMHLX
OpraHE¥sMoB. [IpE STOM HCIOOABRSOBAINCE MATEDHANH OTJeaa oXpa-
HM BOJHHX pecypcoB CAHVAPY, BRIDUAXOEe COCCTEESHHHE HCCIe-
FOBAHEA aBTopa E amanms 30 JNTEpATYDHHX HCTOYHHEOE OO OHO-
JOrER BomoemoB Cacceflia CHDIADRE E AMJFRDEE, MATEDHANH
HMMEE ToMmckoro I'ocyHApPETBEHHOr'O YHHBeDCHTETA, BRIAUYAXIHE
o6s0p 240 HAYYHHX padoT OO OHONOTHM BONOeMOB 3amamroR
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Gnﬁnpn ®. KasaxcraHa, a Takxe IDYyTHEE JHTEDATYPHHE NAHHAHE
N0 GHOJOIEE K CHCTeNATEKE BOMHMX OPrahasuoB il BT J B
6567~ -

Mpor€os rENpoCHONOrHYECHOr0 peismva pp. CHDHADBRH H
AMYIADEE NPOBONIICH B TPH 9Tama: HepBHE aTan BRINYAN aHAIGIS
PETPOCIERTHEBHOI'O ¥ COBPEMEHHOIO IENpPOCAGIOrA4YecROr0 pexEma
pex, BTopoff — mporHos 3Toro peamma 0e3 MepeCpPOCKHE YACTH
CTORKa CHOMDCKNX DeK H TpeTH# — NpOrHOS IEEPOCHONIOrHYecKo-
I'0 PeANMAa B YCJOBMAX NMepeCpOCEE YacTE cToRa (00K # MprHma.

AHan®s peTpOCHeKTHBHOIO COCTOAHEA CHPIADPEH H AMyLADBE
OOKASAN, YTO JO COODYReHHd HA HUX DPYCIOBHX BOLOXDAHEIMI
%3-38 BHCOKOI'O CONEpRAHMA BIBENEHHEX MMHEeDANBHHX BELECTB
OHE OHIR OPARTHYECKH JUMEeHH (NTO-~ H SOOMIAHKTOHA K HMEJH
xpatue crado pasBuTHi GeHTOC. M TOEBEKO HOCHe OCpAa30BaHuA
BONOXDAHIUTAN, ‘B KOTODHX NPOMCXOMIA AKKYMYJAMA B3BeleHHHX
BellecTE ¥ (QODMADOBANMCH YCIOBMA, CHOCOCCTEBYDMUE DA3BHTHO
BOIMHHEX ODPAHMSMOB, IEIpoCHOJOrMYecKml pexmy peK IpeTepneln
EOPEHHHE M3MEHEeHNd: HIRe STt BONOXDAMWINN OHH HMENH YXe
OCEETJIEHHHEe BOIH H IMAHKTOH, BHHeCeHHHH H3 3THX BOJIOEMOB.
Ho B otuudue OT eBponelicKEX ¥ CHOMDCHKEMX PeR 3TOT ILISHKTOH
gechk He MepepacaTHBANCHA B PeYHofl KOMILISKC OpTaHM3MOB, °
TEK. KAK BTODEYHOE BOSpacTaHMe MyTHOCTHE BONH NDHBOOHIO X
THOSHN OOJABIAKMEro CONBUEHCTBA €r'e0 OpraHMsMoE. [oCRONb-
Ky mepeCpoCcKY CTOKA CHOMDCRUX Pek.IpefnoNaraeTca ocyue-—
CTBETE B YzpmapmHcroe ¥ TyAMyBHCEOE BOMOXPAHRIMMA, TPOTHO3
TUIPOCHOIOTEFYECKOro DexyMa 3THX PEK MOXeT OWTh B OPHHI(MIE
¢BelleH K MPpOTHO3Y HX BONOXDaHIUINN.

YapmapHECKOe BONOXDAHEIANME PaCHONOXeHO B CpPefHeM Tede-
HEA p. CHpHaps. B {ETOLIAHKTOHE STOrO BONOXpaHIIMA OOHA-
PyEeHo 571 TakcoH Bojopocwe#f, cpeii® KOTODHX NpeoliajapT
senenne (280), cumEesecuerse (I22) E NMATOMOBHE BOXODOCJH
(95). MakCEMANBHO'O DPASBMTHA (UTONIAHKTOH NOCTITaeT JNETOM
E paHHelt oceHBD 3a CYeT MACCOBOr'O PA3BHTHA JEJEHHX BONODPOC—
Jelt, UmCIeHHOCTh KOTODHX XOCTHraer 7-8,5 MIH.KL/X, a Omo-
macca - I,7-2,8 r/n°.
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BHCHES BONHAR DACTETE&NIBHOCTE DASBHBAETCA NpeMMyme- -
CTBEHHO OO0 doNee HSPESA&HHOMY M MENROBONHOMY 'JeBoMy Oepery
BOJOXpAHRNMmA, Dpasull deper, rje IOIZeH 38BEDEATECA HAHAL
nepedpOCKE, NPAKTHYECKH JMONeH TAROBOH.

SOOMNAEKTOH BONOXDSHRNENA Dpemcranied 56 GopuaMs op-
PAHHSMOB: ROJOBpaTRaMY (24), BETBECTOYCHME (26) ¥ BECNOHOrH-
Mz (I6) pauramm. Hamdolsmero DPASBETHA OH NOCTHEIAET JETOM,
KOTJA TECIEHHOOT: OPPAHESMOB IpeBHmaer I08,0 THC.9Ks/M°,

a duomacca - 3,2 r/u®. B cpemHem GEOmMacca SOOIIARKTOHA IO
BomoXpaEmIANy coctamnger I,6-2,6 r/m°. B sromoro-reorpafm-
YecKOM OTHONEENH B00MUAHETOH YApHADHHCKOTO BONOXpaERIMNE -
fopMEpyeTCH DPeEMymMECTBEHHO 38 CYeT IBPETONHHX H O3€pHO-—
pewEx $opM ¢ MEDOREM apeanoM. Bemymmue Qopuamm JdeHTOCA
SRAANTCH JANIMHEE XHDOHOMEN E OIHI'OXETH, JHOMAcca ROTODHX

B cpemuefl YacTH BOJNOXDAHKTENMA COCTABIAET 2,2 r/u°, a'B
npEmoTEEHOR cHmaercs no 0,I4 /12,

IIpOrEO3 TEAPOXEMIYECEOro pexmea JapAAPEHCKOrO BOXO—
XpaHAITMA Gé3 NepeGDOCKE YACTH CTOKS CRONDCKEX DeX NOKA-
38, 9TO OCHOBHEM (axTopoM, ONpejeiANNEM HSMeHeHHe ACOHOTH-
YeCcREX yCHoREf, ABMTCA HSMEHEHHS MMHEDANHSAIMM BONH, KOTO-
pas moBHCETCHE 1o I,53-1,65 r/a mo cpaBHermw ¢ I,I-I,2 r/x
B Hacrosmee ppema /7/. Taxoe YReNWYEeHEE MUHEeDAINSaIEN
BONH He IOPeBHCET SHAYSHNA, ROTODOE MOIAO OH NOBINeYE H3Me-—
HEHHEe KAYeCTBEHHOI'O COCTABAE MIIAHKTOHA BONOXDAHMNMNA, 09~
ToMy B0 nmepedpoCKE YACTE CTORE CHOEDCKEX DeR OE He mperTep-
mET ocodux MesmeHeHE#. Kpose Toro, BOSpDACTANINE® BBTDOJEpO-
BAEVEe BONOXDAHKNENA BHSOBST yBeINUeHMe GHONOrEYecKof! Tpo-
IVETEBHOCTE Bojoema. (@Haxo, SBTPOIEPOEAHEE BOJH HE JOC-
THCHOT BENEIMHH, O0ycHoRmEBammell paspETHe “IBETEHHA BONH".

C mepedpockoff 9acTHE CTOKA CMONDCHEX DeK, MEHEpPATH3a-
1M Bo) ROTOpHX Oymer mocterars 0,24-0,6 r/x, coxeHOCTh
POIH B UADIADHHCKOM BONOXPAHAIMNE yMEEBERTCH JO I,23—
1,32 r/x /7/. 310 He3EAYMTEJBHOE YMEHBEEHWE MIHEDAIHSAIfH
POIH SBETCH OCHOBHHM CIeNCTBHEeM Hmepedpocku. [osToMy B
CEAY CBOErO MANOTO RIEAHMA HAa ACHOTHYECKHH DeXAM BOROXpa-
HWIMNE nepeCpocKa YaACTH CTOKA CHOMPCKUX, DeK He IIORIHAeT

Ha MeCTHY® I'HIpojayHy.



75

[lpr mepedpocKe WACTE CTOKA CROHDCKEX DEK IEXpoCHOIO-
roveckuEfl pexmd JapnapEHCEOrO BofoxpaHmmEma chopmmpyeTcA
B3 MECTHHX OpPraHMsMOB H OpraHE3MOB KaHAana nepedpocKH,
OCHOBY THIPODAYHH EOTODOI'0 COCTABAT OpraHEsMH H3.TolMIB-—
CROI'0 BONOXpAEENEmMA. BHMOLEHO3 BONOXDAHKIMNA,B CBOD O49e—
penk, dymeT GOpMEpOBATHCA, B OCHOBHOM, 3a cYeT anpndzun'r—
HHX, O3€pHO-DevYHHX ¥ 3apocleBHX fopM OpraHEaMoB. B Rama-
Je nepedpoCKH Beck aTOT KOMILIEKC OPraHH3MOB B pe3yubTaTe
NPOXOKNEHEA 9Yepes HACOCHHe CTaHIEM, JuKepa # T.H. OOXBEpr-
HeTcA HepepacoTKe, B DesyJaLTATE ROTODOH B ILIAHKTOHE OcTa-
HyTCH NPEHMyeCTBEHHO SBPECHOHTHHE B 08€PHO-DeYHHe (opvu
KONOBPDATOK H BECHOHOTHX padxoB. Ha KOHIEBOM y9acTKe KaHa— -
JIa, Ie B PesyNBTATEe YMEHBUEEHEA CKOPOCTH Te4YeHHs BONH K
pasBuUTEA Bucmell BofHoff pacTHTEIRHOCTHE OyIyT GIATONDHAATHHE
YCAOBHA INIA PA3BHTEA NPEIOHHO-32POCHEBHX (opM, IIAHKTOE
KaHaja MOEeT NONOJAHATECA STHMM (QOpMaMiz OPI'aHH3MOB.

CrefoBaTelbHo, B YApHADHHCKOE BOJNOXPAHIIMIE KAHAIOM
nepedpocky OyNeT BHOCHTHECA 2BDHOHOHTHHE M O3EpHO—DETHOH,
a4 B QJy4ae 38pacTaHEA KaHana M MPHIOHHO-3aPOCHeBHH KOM-
IDIEKCH OPranmsMOE CHOMPCKHX pex. [ckmodeHde COCTABAT TOIB-
KO HEROTODHE XONONHOMDOEBHE CTEHOTEepMH, KOTOpHE BHIANYT
" HE3 QHOLIeHO3A KAaHATA.

Sronormgeckmit anamus fayHH Kanana mepedpocKH IOKa-— |
gHBaeT, YTO NOJARNANNEs CONBIEHCTBO ODraHEsMoB oGnamaeT
PO SpeaioM M MOYTH DOBCEMECTHO DACHDOCTPaHEHO B BO-
moemax [[aneaprTHEKE, B TOM UmcJe H B Bomoemax dacceliHa
p. Chpnape®. Ho B YapHapHHCKOM BONOXDARWIMME ONTHMANBHHE
YCINOBHA JVIA CYWMeCTBOBAHNS OyHeT NpeEMymecTBEeHHO NIA 3IBpH-
CMOHTHHX ¥ OBEpHO-pEeTHHX (JOopM ODPIaHE3MOE. B BUNOBOM OTHO-
NEeHHM OHM COCTARAANT B HACTOAmEee BpeMA OCHOBY SO00ILIAHKTO-
Ha 9TOr0 Bomoema. }3 NPEPOMHO-3EDOCJEBOr0 KOMILIEKCA KaHana
B BONOXPEHWIHIE COXDAHATCH B OCHOBHOM TONBKO NPHAOEHHE
fops, ROTODHE TaKEe NOBCEMECTHO BCTPEHANTCH B ﬂunpeueu-
Hoft fayHe 9TOr0 BOJOeMA, HO MrpapT B Hefl BTODOCTENEHHY®
poxs. [fosToMy HeT OCHOBEHHA OpemmodaraTth, 9To ¢ nepedpoc-
Koff YacTH CTOKS CHOMDCHUX pPex OHM OyOyT ORasHBATEH Golee
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3aMeTHOe BNUAHWE HA ee QOpDMEpOBAaENe. JHTOQMNBHHE OpraHHs-
MH HaHANA He BCTPeTAT B BONOXPAHIMMIE GIATONDHAATHHX. yCI0—
BUff, TAR KR DafoH BOANEHNA KaHANA NPAXTHYECKH HR GOUIBmOM
PACCTOANNN JEmeH BCAKOH Bucwed BomHofl pacTHTENEHOCTH.

BHIEHZNOREHHOS NMOSBONAET cIeNaTh BHEQJ, 9T0 Hepedpoc-
Ka 9acTH CTOKA CHOMDCKHX DEK, laxe B CIydae DasSBHTHA B
Ratasie OpUIOHHO-3APOCHEBOr0 KOMILIeKCA OPTaHu3MOB C He
BCTDPEYAMIMMECH B (ayHe YapAsPUHCKOrO BONOXPAHETMMIA Qopma—-
Ml HEe BH30BET n3pecwpnﬂxy B ucuﬂu: HaMeHeHi cocTaBa
ILIAHKTOHA 3TOT'O BOIOEMA.

Creiyer OTMETHTH, YTO HepedpOCKA WACTH CTOKA CHOED-
CKEX peR IpMBeleT K yMeHBMEHID0 IMIOTHOCTH ILIAHKTOHEA H OHO-
MACCH, TaKk KAK MNAHRTOH BONOXpaHWIANA OymeT "pascdanifTh-
cA" BONAME HaHaNa ¢ MeHeée pasBETOR rmmpofayHoit, ®s KoTo—
DOl XK TOMy Xe BHIANET CYUlecTBEHHAA YACTE OPIAHMSMOB IpPH-
JAOHHO-32POCNEBOr0 ROMILICKCA. Kpome Toro, mepedpocka dac-—
TH CTOR& CHOMDCKHMX PEeK NpHBeleT K CHUXCHHD KOHIeHTpalMH
CHOr'¢HHHX SJMEMEHTOE B BONOXPAHWIENE, YTO OOYCIOBHT CHERe-
Hile PA3IBMTHEA (HTOMIAHKTOHA B SOOINAHKTOHS.

B (opMpOBaHMK NOEHMY GHOLEHOSOB KAKAJNA NepeCpoCKE
OyAyT Yy<9ACTBOBATE JOMMHHKY XIDOHOMEN, OJNECOXETH, IMABKE,
MOLMOCKE X JPYTHE OPraHiamMH, OGIBEAR YacTh KOTODHX BCTpe-—
4yaeTcHd B OeHTOCe p. CHpIADRRE. MCKINYEHWMEe MOIYT COCTABHTH
MOIDOCKH, (ayHa RKOoTODHX 3 YaplapMHCKOM BONOXpaHWImIe -
OYeHb GeliHa, NOITOMY B CJIydae BHEJNDEHHS X 3aCeNeHNA BO-
JOXpaHWIA OHH COCTABAT E€r'0 HOBOe KaYeCcTBeHHOe SBeHO.

Ha cudmperoft wxTHofayHH mpemmonaraerTcs, 4To Hamdoxee
MACCOEHM BIJIOM B KaHaje NepedpOCKE SBETCHA €PN, H3BeCTHM
B Oaccefiie ApambCKOrO MODH, TOJNBKO B HEKOTODHX NEeNHTOBHX
BOfOEMaX peK CHpHAphY ¥ AMyIApEE. ABAAACE UMDORO IBPHTON-
HHM BIJIOM, ODE MACCOBOM DASBETHE B KaHaje nepedpoCEM OH, He-
COMHEHHO, OyIeT HHTEHCHBHO BHEIDATHCH B EXTHOoDAYREY BOXOE-
MOB CacceiiHa p. CHpEADRU, PAsirINA TeMISDATYDHOT'O DexMa
CHOMDCKIX 1 CPeNHEeASHATCHIX BONOEMOB He JOJNXRH IOCHYENTE
OPEenATCTEHEN JUIA €ry PacHpoCTPAHEHHA, TAK KaK e[l 'He AB-
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JFeTCA XOIORHOBONHHM CTEHOTEPMOM ¥ BCTPEYAETCA B XOpDOmo
nporpesaeMux Bomoemax EBpOIH B CHONpM. CoBpemeBHHE orpa-
HuqeHEHE apean epua B daccelile p. CHpHADBEE, BEUMO, Ol-
pefeaseTcd Tes, 9YTO 6r0 PacHpOCTDAHEHED IPENATCTBOBAJIO
BHCOKOE CONlepXAHWe BSBeMEHHHX BEMECTB B PeKe. BHelperue
epma B nxrna@ayﬂi P.CupEapEd MOXET OKASATE CYWEeCTBeHHHH
yuepo ee pHOHOMY X03silGTBY, Tak Kax ABJLAACH XECTORMM IH=-
MeEHM KOHKYDPeHTOM DANY LEeHHHX IDOMHCACBHEX DHO, caM epm
Kark O0BEeKT OpOMHCIA LeHHOCTH® He OPeucTaBIfaeT.
TEppotHONOrMYecKud pexuM TYAMYXHCROI(O BOXOXpaHRIHma
B HACTOANlEe BpeMsa elje He MCCASNOBAaH, OMHAKO MOXHO Ipemno-
; JGAATE, 9TO OH dymeT EMETE MHOTO OCAX YepT ¢ TEIDOCHONO-
THYeCKEM peXEMOM BOROXpaHWwIiN p. CHPOEpBHE, TAK RaKk B 0C~
HOBHOM CPODMUDYeETCA 3a CYeT OMOLEHO30B IoliMeHHMHX BOoIOe-
MOB, HAYECTBeHHHE cocTaB KOTODHX (IM30K K TAKOBOMY BONOE-
MOB p. Chppapem. [[oaToMy BCEe BHEONH N0 I'MEPOCHEONOCHYECKO-
My OPOTHO3Y 2TOH pexl B OCHOBHHX BONpocaX OyIyT COOTBET-
CTEOBATH HPOTHO3Y I'EAPOOHOAOTEYECKOro peximMa p. AMYIADERH,

BEHBOIOIHN

I. IlepeGpocKa 9acTH CTOKA CHOMDCKEX DEK He BHSOBET
CYWeCTBeHHOI') MSMEHeHHS KAYeCTBEHHOTO cocTaBa (MTO- H
300IIAHKTOHA DPp. CHDRADEE X AMYH&ph¥, - SOOOEHTOC 2THX
PEK MOXET NONONHATHCA HOEMME QODMANE MOLTOCKOB, B HXTHO-
jayHy per MOXeT BHEIDHTHCA epl, ARLAMMHACA XecTOKUM ‘mi-
MeBHM KOHKYPEHTOM MHOIEX LEHHHX TPOMHCIOBHX DHG.

' 2. Jlepedpocka JacTA CTORA CECHDCKIX PeK OyHeT cmo-
COGCTBOBATE YAYYNEEWD KAYecTB2 BOIH DPp. CHDAADBH T AMy-—
TApBE, CHEREHMD MHJIEKCA CampoGHOCTH, HO B pasmepax, He
NPeBHNARIIX BHXOLA 9TOrO BHAYCHHA 32 CYWECTBYWije B HACTOA-
mee BpeMA IpENeJH -dfg—-HEEGﬂanPﬂﬁHﬂcTH.
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P.P. ARIYPAYIIOB, EaH[.TexXH.HAYE
(CAHMOIPH wu. B.J.Eypuma)

PEEYIBTHHHCEEEMHDEM?M BONO-
SABOPA M3 p.0B! B TIABHHH KAHAN IEPEEPOCKN

ToNOBHO® COOPYREHEE = OOHO N3 OCHOBHHX BJIEMEHTOB
TxaBHOTO Kanaxa mepedpock® (TKI). OdecmedeHnme Bomosaco-—
pa B I'Kll coraacEo rpafERy BOHNONOTpeCNeHMA SaBHCHT OT
KOHCTPYEIRE BOHNOSAfODHHX COODyEeHHE.

B cocTaBe EHXeHeDHHX pemeHHR mo mepedpocKe YaACTH
CTOKA CHOEDCEEX pex B CpenmEnd Asmp I odepemm IpexycHar-
PHBARTCA HEBEA BapEaHTa Bojomomadw B TKIl ¢ CeCILIOTHHE .M
BOMO3Aa00pOM: ¢ OOpaTHHM TOKOM IO Dpycay HumHero Hpruma
(mo cxewme "aHTE-}pTEHm™) E mo pycay chmelMansHoro Jesode-
pesxoro Hpremckoro kasaga (JMK), mpoTpaccHpOBaHHOMY OA-
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painensHO PeRe BEEPX Mo ee TedYeHmp, Bomosadop B ofoEx Ba-—
PHERTAX OpemuoiaraeTcd OCYMeCTEIATH HS p. (OOH: mo I BapH—
aHTy - HemoCpenCTBEHHO B ycThe Jpruma, mo I — HEXe YCTHA
Ea I0-I5 KM.

[Ipx paspadoTRe CXeMH Bomosadopa mis I BapEaHTa (IO
CXEM® aHTH-JPTHN) O H3y9eH X OGOGNEH ONNT HPOEXTHpOBE-
HAHA B SRCIAyaTalMHM MHOI'EX KDPyIHHX CecIUIOTHHHHX BOmosado-
PpoB. IIpE 9TOM OHIM BHSBIGHH OCHOBHHe (anTOpH, OOpemelLdD-
mEe CXeMy H BOSMOEHYD BEJHIHHY BOXOBaltopa. PeROMeENOBAaHA
METONEKA pacYeTa BONMONDHEMHWNEA H NONBONANErO EAHANA K
HACOCHHM CTaHOWAM. [{3y9eEH HAHOCHHHR, BOAHHE ® SAMEER pe-
XiMH, DYCHOBHE OpPONEcCH H JIPYTHe FCIoBEA GODMIDOBARNA
pycas pex OOE B HprHma. PaCCMOTDEHH YCAOBHA NepeMemeHus
PHOH B CYHOXONCTEA.

B pesyarTare BHIONMEHHHX NpOpAcOTOE OHEA OpelioEeHa
cxema CecIIOTEHHOT'O BOHNOSadopa OO THIOY KOBNA C HHSOBHM
BXONOM, mon yraom orsoma I30°. Jlax oroft cxems Gwmr ompe-
JeJieHH yCHOBHA Bogosadopa s p. O6E B cTBOpEe ycThA Hpra-
ma-0XHOIONOBHE BONOSAC0D. H B BHNEDACIONOXEHHHX CTBODAX -
MHOroroJoBuft, ¢ pacxomom BomomomawE 430 M°/c, Ges mommopa-

700 ¥3/c, c TOAKIOpoM B JeTHEA mepuoX - 2400 M°/c ¥ B
seMEEd - 230 m%/c.

Jng yaydmeHEsS YCIOBHER BON03200DA ODE OPOXONTEMHENM ME-
ENMATEHOIO I'apPaHTEPOBAHHOI'O DACXONA BONH NpeNIOEEHO DYCIO
00r peryrupoBeTE CHCTeMOR IOp — NOIySAOpYHL ® pacYEcTROf
pycla Ha IONXOXe E BoXosadopHHM OTBEDCTEAM. Kpome Toro,
HAMeYeHH MeponpHATHA no dJoperde ¢ 3aniedYeHEeM HAHOCOB B
FaHaN H ¢ OyTONeNoBHNME ARITSHEAME IIPH BOHo3adope. BHION-
HEH KDATKEH AHANNS DyCUOBHX NpPOLECCOB B ONpefiefeHa cTe-
meAk YyCTOHYMBOCTH pyclia peK O0m ¥ Mprmma. Ododmera cyme-
CTBYIAA MeTONHERA MOLENMDOBAHEA M BHODAHH OCHOBHHE KpE-
TEPDEH MONENWPOBAHEA ¥ MACHTACH MONENM pycda ¥ coopyxer
GeCIIOTHHHOrC BOMO3a’opa, MO0 KOTODHM SAIpOeKTEpOBAHA X
OOCTpOEEA MONENh C HEeDASMHBASMHM DYCNOM, HMEXMMM ILIaHOBHH
macurad I1:500 H.B. ¥ BepTHRaNBHMA I:40 H.B.
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penuoxerlan cxema Boxosadopa "aHTE-JIpTHE", perymu-
Poranne pycia (0K WNODEMA ¥ pasIyHbe OPOI'HOSHHE pacYeTH
OWTH MONBEDTHYTH HeTAThbHON MPOBEPKE EA MOXENH. [[paBomep—
HOCTE IOPEHMATHX MACITAEGOB MONETH DONTECDEICHA cepuell Tapm-
POBOTHHX ONHTOB. HAa MONENN YIAIOCk OOJYYHTE OOATBEDKNCHHE
BUOPaRHOE cXeMH OeCILIOTHHHOIO BoIosadopa B yoTee MpTuma
C HM30BHM BXOJNOM H,IPOIyCRHOE CIOCOGHOCTED Pycaa "aHTH-
Hprun"™ mpo pacTeceTie OHA ee Pycha ¢ ydJeTom IoOyoTEMoi
CKOPOCTH M HABHIEIHNOHHHX I'MIYOHH (DHCYEOK).

lonTeepEnCHA Lenecoo0pasHOCTE ODEMEHEHNS KOBIEBOIO
BONO3A00DA ¢ HEBOBEM BXONOM LA GODEGH ¢ myroff I HAHOGH-
MH. BHARNIEHO, 49TO affeRTHBRHOCTE PadoTH KOBWEBOI0 BOKO3AG0—
Pa B ycThe JMpTHUA NOBHMAETCHA NpHE YCTPOHCTEE NOJy3anpym:
AL0iof 2 KM HREe YCTBA DeRN. YCTAHORISH BO3MOMHHA Xapar-—
Tep AeQopMalEM pycJaa HpH BONO3adope HA YYACTEE DaCIONORE—
ML PyCAODeTYARPOBOYHKX coopyxermil. Ha Bepxmem’ yuacrxe
MIOp OPOMCXONHT DaSMHE NHA, a HA HIGRHEN — OTJIoxeHHe. Ha
MOLENE YTOYHEHE BeNMYMHA o0umero BoJosadopa IpHE coRuecTHOH
padoTe ncex 3 rosos oTBOROB:- 730 M%/c ¥ KomrdecTEo mmop,
HeOoGXOIMoe IIA MONNEPXAHHA PETHOIO HOTOKA ¥ TOl0B OTBO-
R0B: 4 mr. puHo# T000 M mox yraom 70° mporus rewemus,

. paccToAEEe Mexnmy mopaMzE I000 . i

OnuTamMs Ha dparmente MOISNI C DasMHBAEMHM DYCAOM YHa-
70Ch ONPeNeMTs S((PeKTHBHOCTE PAGOTH CHOTEMH MIOD. p=
OTPOXOXIEHNE OABOMKOBHX PAcXONOE WIODH SATAILIMBADTCA H
HAOUMNAETCA OTKICHEHHE HNOBEPXHOCTHHX cTDy# B CTODOHY oC-
HOBHOI'O pycla, CO3SJABAH TEM CAMHM CYIOXOOHHE IVIYOMHH.

[lpennaraemas cxeMa decILIOTEHHOrO Bomo3adopa M3 p.
Oor (ommoromosuit B yeThe MpTHmA B MHOrOroXonid B OPyTEX)
C THApABIMYECKOR TOYRE 3peHMs, YOOBIETBODAET TpedoBaHmA
BOmO3adopa TOMBRO JHNL mAg I oUepemH mepedpocEH.

Ha OCHOBaHMN HpPOBENEHHHX OMNTOB Bad [I ovepemm mepe-
OPOCKN DEeKOMeHZOBAH OeCIIdTHHHL BOIO3800D ¢ HCIOIBE30BA—
HEEM DOJOB NMpOTOK Heynepa, EpmHa o APYTEX, PacHOJOXeHHHX
Ha Dp. 001 Ha paccrommx 50 z I00 KM BHeE yCThs HpTHma,
Cynsaprull pacxon B AEX mpesmmaer 2400 mS/c. '
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MoxeT OHTH HpeINOXEH eile ILIOTHHHEHE BOX03a00D ¢ HOX-
omopoM no orTMeTER 20.20 M. [INOTHEHA NoaxHEA OHTE pascopHoft,
HalmywmM O00pasoM OTBEYATH YCNOBHAM CYHMOXONCTER, IpOLyC—
Ky DABOTKOBHX D&CXOX0B, Jopele ¢ HaHOCAMM N Iy T OIS0 BEM
ABTOHEAMH . :

- Bomomoxasa H8 p. OCE B ITIK mo cxeme “anTH-Hpram” xua
I odepemE odecmeyNBaeTCA 9YEepes CJAOKHYD CHCTEMY pals DOI-—
IePTHX IENPOYSEOB C HACOCHHME CTAHIMAME Ha HESHEM JIACTRE
Vprema. BEENY TPYAHOCTE CTPORTENLCTEE H CEOMHOCTH PHCILTY-
ATAIFK B CEBEPHEX YGJIOBMAX NDH Bojgomomade B I'KIl wepes Hp-
THI B KavecTBe I papwanTa JNig I OYepelH NPeRIOXeHA CXeMa
BOnononz9s vepes Jesotepexuuft Mpremcrell RaHaN.

 MaxcmsaonEulf Bomosadop » JWK ompemexen I000 m2/c
LA NeTHero mepEofa, 572 M°/c KIA SEMEero mpH pacxoax
PerE 5033 E 3579 m®/c,coorEercTBemmo.

B mexsx oGecnevenEs Oecmepedoftnofi Bomomomaw® B JHK
H yMeHBNEHHS DYCHNOBHX NefopMairmit, a TagEe LIA COINAHES
youaoBui#t mo GOpE0e ¢ HAHOCAME, MyTONeNOBHME FMRIEHESMET
OPEe/UIOREH MHOrOroxoBHil BON0SAGOp. PasMepH BOXOZAGODHHX
KAHANOB, DACHOXOXEHES MX T'ONOB ONpeJlefleHH HCXOLA XS yoIo—
BEil momycTEMOR CRODOCTH H CYNOXONHHX yCHORER,

QmpeXeleHa OPOOYCKHAS CHOCOCHOCTE aHTE-JpTHIa Ha
pacxon 230 u°/c m HUK Ha pacXox 572 °/c B Smazmd mepEOX.
PeroumeHzi0BaH HOBHH NyTosarpapETes, C OOMONED EOTODOTO
MOEHO BANETHTE BONOSEGOD OT NOCTYILIEHMS NyTH H JBIA.

B nampmefiumx HCCASNOBAHEAX CIEJyeT YTOUHHTE:

-~ NPABOMEDHOCTH UPHEATON BEeNFUEHH RospiEUWeRTa me—
DOXOBATOCTH, TAK KaK IDHE pacuere aHTH-JPTHUA JAHHEE Ko-
ofEIMeHT NDEEST WS GHTOBEX yomommii:

~ DacXOX NOHHEX HAHOCOB, WTO NOSBONET MMETH doxee
IOTpedHO® ¥ TOYHOE HpelcTaBleHme o NefOpMANMAX MpE BO-
Zosadope. -

By



'H.P.EEEJIEIHE, KAH]. TeXH . HAYK
(CAHVMMPH ma. B.A.XypeHEa)

. A, D, TOPCHMA
(CpemasrumponpoekT M. C.A.Eyxa)

HOCHRJOBAFWS BIATEVT PERIBA HAHOCOB p.AMYJIAPHA
HA PEXUM HAHOCOB KAPAKYMCHOTO KAHAIA
PY EECILIOTMHHOM BOJOSABOPE '

Hapaxyscrult KaEaj ABIASTCH paxueimefi BomEOR aprepuell wra
Typresnn., OTMeveHo, WTO OpPONyCEEAA COOCOGHOCTE EIrd Mo TanHo
gospacTEET ¥ X HAacTOAmemy Bpemed: joorirza LI WIDN.M° B TOX
IpE MAKCHMAXBEOM pacxofie 570 m°/c.

iTaHMe KaHANS U3 DERA oleCmevHBAET MHOTOCOJOBHE Cecriio- '
TEHEEE Bojosalop, ABAADEuiicA CAMEM BEDIHEM BoJiosadopoM HA Je-
pom oepery Amymapsi (prc.l). Tlocuexsue 7 =T W3 YeTHpex Io—
z0s padorawt Tpe-ll, I = I¥. Tpwdem wepes I¥ rospey Bomosadop
OCYmeCTBJRETCA TOJBEO B OSDHON HOACpPH-MApT, T.e. KOUNA HIBKHE
TOpHSOHTH B DeEe Ee olecnevHBANT Tpedyemoro aadopa BOJH B Easail.'
PeryIEpoBaHKE PACXOfA BOAH NPOMBBONMTCH NBYMA BORO3AG0PHBIMI
CoOpyKeRISME © pacuerHuu pacxomawi 350 k 170 n°/c. MpoTmxes-
gooTs moxBonmmix pyex I u Il rosos Ea s 1980 T. CocTanuia
4,8 m, IV - 7 Wi, JTOa BOXOSAXBATA PABEH 1304135° man I u O
rome, 90° - zua IV, .

BueoTe ¢ BOEOR P KaHAJ OOCTYOAST 3HAVHTEJBLHOS KOJOTYECTRO
JOHHEX ¥ B3BEWeHHEX KAEOCOB, KOTODHE BO MHOI'OM ONpENeJimos :
XapeETep NpOmNeccos, NPOTEKANMNX B pycJe KaHATA. ’

ipe GecrnOTHHHOM BONOSACOpPe DeryIMPOBAHNE KOJAYECTEA
saRIeKAEMEX HAHOCOR B KAHAN EBJAETCH BECEMA CJAAKHOR sagaven,
0COOSHHO B JCJAOBUAX AWFEADHE C 6€ MHOI'OPYKABHOCTEO, JSI'KO-
NOMBIOKHEM PYOCJZoM, COMBEKMH KoJeOaHHMBUL IOPMSOATOR (mo 2,5 m)
® mMyrEocTd Bogs (me IS kr/w®). Iodue HATYPHEW® HOCTONOBAHWT,
HAMpABIEHHNE HA JOTAHOBJAEHAE BIAHMOCBASH MEXLY MCTOYHIKOMN
(pekofi) M morpecwrenes (xaEANOM), NOMOTYT HAHTH oGunte .3aK0KO~
MEPEOCTH pACHpeNeNSHME KOJMYeOoTBa HAHOCOB, HX cocTaEa,



Puc.I. Maan-cxema roxosaoro somosadnpa us p. Amynapew
8 Hapaxymoxuh xanaz.
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Puc.2. T'pafuk sasMcHMOCTH OTHONEHMA CpEAHMX CKODOCTER

as

psAMyaapen u Hapakymcxoro Kasa’ia 0T OTHOmEHMS
MX CPeAMMX MyTHocTel, ;
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IENPABIEKE NOTOKE B NDHBA3KE K CYNECTBYDUMM YOJOBHAM, KOTO-
DHe BOCCOBNATH HA MONEABHEX YOTAHOBEAX JACTO HEBOSMOKMO.

BunoZHeHANe OTHENoM pyca CAHWMPH B Tewenme 1978-1980 rr.
HCCIeNORaHHA HA p.AMymapEe B pailoHe pogosadopa B Haparyucrul
gagan (KKK) H B ero HONBONANEX DYCXSX, MMeJH CBOel MeJsDh yo-
TaHOBATE CB3H MEENy MYyTHOCTAME NOTOEA DeKE E KaHaiA, CONOCTA-
BATH (pAKIEOHEHE COCTAR B3BEMEHHHX HAHOCOB, NOMAJAGMEX B OT=
CTOUHEKE H BHXOAAMMX 3 HuX. [IDE 2TOM BARHO ONPEJIeJHTE, RAROHR -
NpONEHT OT B3BEMEHHHX COCTABAADT JNOHHHE HAHOCH, BHACHETE X8-—
paxTep pacnpelleXcHAs cKopocTell, TAYORH X MyTHOCTER 0O CEYEHED
peRE E KaHAJ 3.

flxa pemeH#A DOCTABISHHHX 387A9 OHIH BHOpAHH TPH y9acTEA
gocnenopansl (oM.puc.I). Depsuit ~ yJacTOR P.AMYTADBH NPOTH-—
gerHocTED 1600 M or creBopa I mo 1 roJoBH KKK, Pacxom BoAH B
pexe, TOPE3GHTH, OTGOP MYTHOCTE ONPENSJAMODL B PADXHEM CTEO-
pe mepex BoxosadopoM B KaEax. BTOPOH YHACTOK - & [l roXCBH
KapaxyMcroro kamama (I¥ roiopa B NEpHON EadmoncH=ER He pado-
rama). Tpersdt yIacToK HaCmomeHuil — COOPYXeRHS® — DETJAATOP C
pacdeTHEM pacxomoum 350 m°/c. VamepeHEd TPOESBONENHECE B BEDPX-—
HeM' CTBODE HA DACCTOAHER OT COODYXeHEA, OOSCHEeHMBAXMEM OTCYT=
oTBEE SOHH BJAMAHES KpHBof mojmopa - COAfa, K B HEKHEM Geede
— B S0He MOBHmeHHOM TypOyJNeATHOCTE, INE B3ROMEBADTCA K NOHHHE,
K B3BemeHHHEe HAHOCH. i

Peoxof BOKH ESMepAACH NATHTOYEHHEHM CHOCOCOM, IpEYeM Of-
EOBDEMEHHO C 3aMepoM cKopocTel peprymxod IP-99 oTOEpANHCE
MYTHOCTHE GaTOMeTpoM-CyTHIKOMR, B npenoEsECM cXoe mpoda oTdMpa-
Aach CHErEANBHHM NPHCIOCOGNEHHEM, NOSBO.IMOIMM 3a0APATE  MyT-
HooTh B TOYRe, oTCTOAmelf or nHAa Ha paccromauE 5-6 oM. Odpe-
GOTRE NAHHHX CHEMOR - ofmenpausTad. Bce BHEH cheMoR (maMmepe-
HEE pacxofa, CHATHe T'OPH3OHTOB BOJH, MPOMED rAyGoHEH E T.X.) B
pexe U B RaHAaJe NDOBOIEIH, [O BOSMOXHOCTH, ONEOBPEMEHHO, HO
He OoJxee, dWeM 38 JiBoe CYTOE.

B TeyeHEe RaC/MaeMoro, epEoja OTMEYANMCH MAKCHMAJLHHS
IOTOHHHE PacXojfs HemocpeNCTBEeRHO y Bofiosadopa ¥ MOXOMENE JO
21,2 m3/c/u nporss 1,4 »°/c/M y mpasoro Oepera. 3mech Xe COO- '
PeOTONYHBANNCE ¥ MARCHMAJNBHHS MYyTHOCTH. Ha BepTERANH, pacHo-
moxemHolt B 40 M or Xeporo Oepera, MYTHOCTE B NDHNOHAOM CJOE
p moe mpeswmaza 29 kr/M°. ¥ Bojosadopa DDOXOMENO Xo 75% pac-
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XoNia' BONH ¢ MAKcHMamEHOR cpemmelf MYTHOCTEO HA BODPTHEKANH IO
I0 xr/u®. 2
; B romose ramasa pacnopenezesme moromHmx PACXONOB BOEH K
EAHOCOB OOJee DERHOMGDHA, YeM B pexe. Cpenmmme MYTHOCTH HA
BEPTEKANAX B KAHAJNE DAsHATOA MEXNY coloff HeSEEuNTENRHO K ope
CONOCTABAGHKE C DacHpeNefeHNeM HAHOGOB 0o BEDTHESNAM B DeKs
BHACHAETOA, WTO B Dycke DeRE mo IAyOHHe HAHOCH bPacopemenamTes
domee paBHOMEDHO, YTO o0t scHAeTCH, BOSMOKHO, TeM, YTO B Ka-
Hals TYPOyEeRTHOCTE NOTOKEA 0O IIyCEHe DasBHETAa Conee PaBHOME D=
HO.

Ops conooramiesyu cpemmux MyTHOCTER NOTOKA, DRCCUNTAHEMX
JULT BOGTO CeveHUN peki M kamaxa (Xo OTCTOMEMEOB) mpX OAHOBpe-
MOHHEX 3aMepax mnoJysaerTed, YTO HACHIeHHe OOTORS HAHOCEMH B
KaHANe OONENE, Heii B poxe, HOCMOTPA HA& TO, YTO CEODOCTH BOXH
B Kagane weHswe, Weu » pexe (Tadm.I). MyrEooTs morokom BHPAB-
HEBADTCA TONBKO O OTHOWEHEI! CKODOOTH BOJNM B DeEe W &
CEOpOCTH B RaHame Uy , pasmom 1,36 (pme.2).

Orpanuyennue MCCASHOBAHNA He NO3BOJMOT TemaTek o0odma—
X BHBONOB; BOSMOKHO, 3NIECHh CKASHBAETCH DASINYEE B ko9 Jifis-
muerTax llesy ¥ B XapaRTEDHCTHKAX TYDOYNeHTHOCTH, Harypuue
MCCIHBROBAHKA NOKASANNM, WIO OPH NPOKTEDOBAHNE COSNKHNETEILHLY
KaHAMOB WM OTCTORHMKOB B pacderax NDHANMATE CPeNIHN MyTHOCTE
B KBHANB, MOXONA WS cpemHel MyTHOCTEH PeEH, DaCcCUNTAREOR nam
BCEI'0 CeYeHHA NOTOES, 'HE COBCEN Bepuo. Ha cpemmow MyTHOCTE
NOTOKA B IOJOBE KAHANA OKASHBAGT BINAHKE MyTHOOTH NOTOKA,
OpoTexanmero BOMMSE BOoHosadopa, T.e. B 30He ero BINARAR Ha
peutoft norok. Hoxyyeso, YTo 30HA BIMEREES msMesanacs or I/6 B
UpHE pacxonax ® pexe doxee 4000 m%/c ;o I/3 B OpR DacKoNAx
meree 1500 M®/c (B-mmpuma pexs mo' ypeay Boxu). Eomee mepumm
OyHeT NDHHEMATL B pacyeTax MAKCHMANEHOS SHAYEHHE MYTHOOTE,
HCXORS E3 HeOEAIOODEATHOrC (B cMECIS pacupeneNesds MyTHOCTH
OO CeYeHM DeXM) NPOTeKAaHHS NOTORE B pafioRe Boppsadopa. Kak
DOKR3ANH HCCAENOBAHHA, HEDABHOMEDHOOTE pacupenelNeHEa MyTHOC-
TH B paccMaTpDEBAEMOM CTBOPE DEEM COCTABNAm 246,

Hmnuul-. HODANAVGIEA B KAHAT HEME DETFAATODE, S8BHCHT
OT SKCOLAyATAIME MOCJASNHETO, TOPHSOHTOB BOLH B Pere ¥ padorTs
OTCTORENROB. IIpH BHCOKEX TODHSOHTAX BONN B Dexe peryaaTopou
003jiaeTCH KPHBAS NOANODA B BEpXeM OBede, M TOJOBN KAHAMS Bi-
OOJHADT HyHEIEN ﬂmulunu:a.lhru;t Oceeramercs 3geck B 2,5:3pa-
38.. Co cHMMeNEeM TODHBOHTOB BORH B DEKé 3ATBODH pery-
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AATODS NDENONAMMADTCH, KDHBAA NOANOPA JMEHBEAETCH, & B Me-
‘KeHHHR mepEON WMTH OOJHOCTHER OTKPHTH H 3JIeCh EAGMONAETCH
¥pABAg cnaga. YREOSH B NOMBOJANIX I'OJOBAX B 3TO BpeMi yBEJH-
wimapres no 0,00030, DPOMCXOXET CMHB ODPHASMH OTIOXEGHHE M MyT-
HOCTH NOTOKS 3& PeryAATOPOM OOALIN® MYyTHOCTE B Dexe H B KaHA-
ZIe nepel OTcTORHEEKAME (om.radn.I, ceETa0ps).

{pexnEoHEH COCTAB BS3BEmEHHHX HAHOCOB B PeKe X B IoJOBe
EaHAJE X0 oTcTollammoB MuesTEYeR (raom.2), & 3a OTCTOHHAKAME
opelHER ARaMETD EX B 24D pas Measme, T.€. B OTCTORHAEAX NpO-
MCXOMAT OTIoXenEe gacTHN kpymHee 0,05 mm. Conmepxasme KPYyIHHX
waorun d > 0,1 mat B cocTePe B3BemEHHHX HAEOCOB B TOJOBE
KK B 2+5 pas meHpme, YeM sa OTOTOHHERAME, 8 MAECHMAJNRHEAH
KDyOHOOTE EX 3fieck B 244 pasa MeHbEE. JpaKIMoHBELA COCTAER HA-
HOCOR K B peKe, A B Kagafe Roledaercs B COJBIAX OpefeXax.
HandoJ-mEM KoJNeOasnsM momsepxesy dactEus 'd > 0,05 mm, BaE-
weasmemy -1 o = U.EE-Aﬁ,DI MM. B mozopolne CpPeNHAA KPYOHOCTE

, Tadmma 2
KpynHEOCTE: BP3BOmEHHHC HAHOCOB AMyIADRE H Kapagymcroro
Ragam sa 1980 r, - \

Meganl =4 ‘oot MaXsENe somsTrE—TZU, 00 o
;o :3HaveHEAs "' :ﬂ:ﬂI ‘ = :

AMymAapeA ! “magp, 34,8 3I,6 33,6 0,052

Maft MEH, 35,85 25,30 28,30 0,088
x (rono- - maxg. 53,20 20,I0 26,70 0,055

b mEE. 30,36 26,04 43,60 0,035
AMyTIEDPEA Magc. 45,94 33,40 20,66 0,099

Nt MHH, 15,64 52,45 3I,91 0,030

Rﬂ;u (romo- wmarc.. 65,75 22,46 I1,79 0,182

——————————————— N
AMYEADBA maxc. 60,08 28,05 II,87 0,I30

Mug 59,67 25,96 14,37 0,080

OrTA0P®  I'omoma uage. 74,07 16,80 9,I0 0,I70



-_——-———--i-h——-.--—-—'-_————h—p--—-—--*“-

Hugamii Oned Maxc. 64,92 24,20 I0,88 0,059
peryiaropa mmE. 27,60 4I,30 3I,I0 0,086

HacTill B DeKe M B KAHAJE MEHLEE, YeM B MEXeHp (radx.2), Ho
38 OTCTOMHMKAMEA 3TH HoJeOaHHS CoJee CrAAKEHN. TlpoueaTHOE CO=
AGPESHAE NOHHHX HAHOCOB OT BRBeleHHEX COCTABIAAT, I0 HAMEM
Hadmonesns4, oT 3 o SIF, CoXpmit TDONEHT COOTBETCTBYeT OCEH-
He-3MMHEMY NepHONY, MeHbulmil — BeCceHHe-JIeTHeMY.

B cBAan ¢ OTCYTCTBEEM NOCTATOYHONO KOAEYECTHA HATYPHHX
JAHHEX NO ASYYEHHD HAROCOB B NPEIOHHOM CJI0€ B HACTOAmEe Epe-
MA DpH pacveTax oTCTOMHHROB STOT ODONEHT HAXONAT M3 ocpenses—
HEX mafp, DEKOMEHIyeMHX B JHTepaType — 8-I12%. OpoBeneasse HC—
CJICIOBAHEA NOKAZalH, 9WT0, N0 KpafiAeil Mepe, Ha AMymapee 8TA
mifpa nosxsa ONTH MOMBEpKeHA DEBMSHE, IIA Jero HEeoOXOLEMO
DPONOJEUTE H3YYeHHEEe NOHHHX HSHOCOB H HAKaIMBATE JNAHHHE IO
X NBENCHHO B HATYPHHX ychoBHAX. Kpome Toro, namsHelmmdz Bom—
pocaMu EccJeoBaHME B naaHe paccHaTpHEpaeMoff 3eck 3aAYN BISE-
MONEHCTBAA DexXmMa HEHOCOB DERA H KaHals OpE OeCILIOTHHHOM BO—
Ho3adope ABIADTCA HIy4YeHude X3paKTepACTHR TYypOYAEHTHOCTH OO-
TOKa ¥ eI'0 CONpOTHBIEHIUE,

X.M.3MMPOB, wmannm, TeXH.HayK
.11 JHCTPOBOH xasX:.TexH.nayk

. ( CAHMWMPY rma. B.J.Zypuma)

LACHTEM KPYTHX BOJH TEPEME!SMA JUINA
KPYTIHEX MAUMHHHX KAHAJOB

OnuT QKCIyaTalKl KDYUHHX MAWMAHHX KAaHaIDD (Kapuacroro,
Amy-Eyxapcroro, Hpram-Kaparagna o Ap. ) NOKS3HBaET, 9YTO HA
HACOCHEX CTARIMAX NDAKTHYECKA eXe[HEBHO, 8 HHOTNA H HO He
CROJNBKO pa3, NDOU3BOAATCA OYCKH # OCTAHOBEE THRpoarperaTos.,
Taxke Becema UBCTH aBapuilifde cHTyamM#, Korma mo pPa3guM mpE-
JHAAM ONHOBPEMEHHO OTRINYADTCA BCe padoTapmue AacocH. Hampm-
Mep, Ha HapmumHCKOM MATACTPAJLHOM KaHdalle 3a BereTaimuMoHHul me-
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. pox I1978r. oOunmo 26 OCT2HOBOR OTHEMBHHX CTaHUEK B BCEIO KaCKA-

I8 B Oea0M. AEAJOTHYHOIO DOJOXEHHS CAeNYEeT QRHAATE X IPH
sKkcmAyaTamMs HacocHEX craHmuit [maBEoro mamans mepedpocKK YAc-
TH cTOKAa cHOEpoxuX pex B Cpemwoo Asio B KasaXcras. -

[Ip mycEsX 2 OCTAHOBKSX TEEpoArperaToB HAa HACOCHOR cTaH-
IH{ ESMEHFeTCS DACXON BONH, ¥ B DesyABTATE B MAMMHHOM HAHANE
BOSHHKAOT BOJHEH ODepesemedud. [Ipd MefimcAHOM HSMOHSHHM pacxoma,
HADDAMED, B HWKHEM MOAXONHOM KAHANS CYNOXONHOI'O MmADSa HOpd Ojo-
pOXHEHMd KamepH odpasyoTcsd OONoT'He BOJHH NepeMemeHdd, NpPeNCTaB—
AgvmEe coGOR MBEXYMEECA 0O KAHANY NOBHmeHMe YpPOoBHA BOXIH (pHEC.
Ia; momenrs b, < bs ).

. B MammHENX XKaHsJAX BoEENCTBEE OHoTporo (sa 5-I0 ¢) usame-
HeHEA PACXONA BOMH, HOpEYEM cpasy Ha BeJMYMHY NOPOM3BONATENLHOC—
TH OINHOTO WM jAaxe I'DyOnH HACOCOB, o0pasypTcd EPYTHE BOJEH
nepeMenenEs, MOOOBAS Y8cTh KOTODHX (mepefHAf 9ACTH BOXMHH, NpE-
MuEaDmAs K ee $poATy) mpefcraBmseT colol DENE CASNYyNMEX APYT
sa mpyrom rpedueil BTOpNYEMX BoiE HNE oHnyasma# /I,2/. B mpo-
necce NBEKEHEMA BOJNH N0 Kanany HaduomaeTcd DasBETHE nnnjﬁﬂnkﬁ
CONPOBOXIBINESCA YBeIWYeHASM KDYTHE3HH H. POCTOM y@Ecaa EX Iped-
get (pHc.Ig; momenrs t,< b, ).

Bucora rpedueft ommyasmat ( h,, - h,) Momer coxee vew B
IBa pasa NpPeBHNATH CDeNHO® BEcoTY a0a Boamu ( hs—-h, )u moc-
raraTs 20-25% 0T nepmoHavaisHOR IAYORAN HEBO3MYUEHHOIO NOTOKA
{cm.pac.16). Mocne mocTRKeHHA HEPBEM T'peoHeM [, . MARCEMAJIE-

Hoft BHcOTH (TaK Haaumaemas cTajEs "cdopuupopaBuExcs BOJH")

HavigaeTcHd NpoHecc S8TYXAHEA BTODESHHX, BOJEH, OpoTeranmull odeH:
MEIIeHHO, MO3TOMY $POHT BOJHH DACHDOCTDEHAGTCA MO KAHANY HE
paceTOAHEA, M3MepAeMuHe JecATRaMd RajnomeTpoB. PassuTHe BTOpEY-
HHX BOJH COTpPOBOROAETCH H3MEHEeHEeM CRODOCTHOHl CTDYRTYDH HOTO-
R ‘B BoJHe. TpAeRTOpEE JBUXEHHA YaCTHN BORH MMEDT BHYM 3JLIAO-
TEYeCKUX TPOXOHL. Hpnqau X CEOPOCTE B IDEOHAX B HECKOJBKO

pas OoJanme, & BO nuﬂnﬂﬂax COOTBETCTBEHHO |AEHBNE cpefHed cKopoc-
ta moroxa 3. .

MepenuncaesEue 0cOOSHHOCTE JNOGOBOR WACTH KDYTHX BOMH Ne-
pemeneHEn o0yoIaBERBANT et pnn-ﬂandnﬂaTenLEHx rRo3jeficTeait
H8 KEHaJ B COQpY=R2HuA, -HaTypHue HCCNeNOBAHHA Ha KapmEHCKOM
MATHCTPAJNLHOM KaHAJE MOKA3AJH, YTO HAJHYMe BTOPHYHHX BOJH
NPUBONHT K NepejdMsy Boiu depes depui N0 mMepenoiHeHHs Kausja,

BH3HBAGT DA3PYWeHEEe OOGJMOOBKA M PASMHB He3alMmMeHARX OTKO-—

COB.B 2TOM Ee KamaNe MeXIY HAcOCHHME craHmae N 2 E 3(pac-
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croAaRKe 900 M) RpyTH3HE OO0pas3yDNMXCH BOJH ONpelenser 3HAYE- °
TeEbHOe NUAAMUYecKoe Bo3jelicTBAe Ha BOJOBHIYCKHOE COODYEEHHE
craduuy % 2. PacueTs nokasad, YTO BEJNYHHEA NONOJHHTEARHOIO
OOKOBOTO JNABNEHHA HA BOJOBHIOYCK HocTHraer 65% or HopmassHoli
THADOCTSTHYECKOM HErDy3KE. B CYHOXOIHHX MANMHAHX KAHAJAX BOJ-
HH NMepeMemesEd NPEeNCTEBAAOT ONACHOCTE JUIA [ISBADIPX X OpHNBap-
TOBAHAHX CyOOB. .

Jia sameTH MAUHHHOI'O RAHAJNA, COODYReHM! W CyNOB OT Bo3Nel-
CTBUA KPYTHX BOJH NepeMeueHds HeoGXONEM KOMILIERC CHEIHEAJEHEX
mepoopeATH. ITO MOrYT OHTH MEDOINPHATHA "NACCHBHODO" XaparTepa,
' HANpDARNGHHHe EA NpPECOOCOGNEEHe KOHCTDYRIAE KAHANA X COODYEeHHEN
K BOCODAATEN EONOMHETENBENY HSTDY30K (NmOBHmEHEe SanacoP mamo,
EpelLIeEMe OTKOCOB, NOBHmelve yoTONYEBOCTH COOpDyXeHEl ® Hp. ),

8 TAKKe "AKTEBHEHe", HAUDDABJNEHHHE HA CO3MAHEE COENUAJBHHX CO-
opykeHmMit (TacETesell), OPENATCTBYDUEX BO3HMKHOBEHED H PASBETHD
KPYTHX BOJH OepeMemeHEHR b KELHE.RHI. TionoGENe COODYREHRS IOMK-
EH 00ecHevEBATE: IANEHHE OHIyAAUMi, CHEXeEHe BHCOTH JodoBOd
JacTd BONHH K JUOJOXeHEEe BOJHOBOI'C (pOHTA, ;

CoopyRerEs Inf TameHEd BOJH NepeMelleHAR E3BECTHH H HCOOJE—
S3YOTCH HA JNepEPANHMOHHEX KaHamaX I'2C X B JoIXoIHEX EAHAJNAX CYIO-
XONHHX WMKS0B. PAaccMOTpEM DAL KOHCTPYKLMAK TaKEX racHTexed, ¢

TOYEH 3DeHHA BO3BMOXKHOCTH HX OpDHvEeHCHHA IAA MAMPHHHX K2HAJOB,
: BOROBHE ymmpenus pycha (pEc.2,a4) HCNOARSYOTCH HHOTIS B
HIKHEX NOLXONHHX KAESJSX CYNOXOHEX WUI030B IJAA yMEHBOEHHR BH—
COTH BOJH nepemeuledsa /3/. B sToM ciaydae CHEXeHEEe BHCOTH BOJ-
HH ABAABTCHA CJAEICTBHEM ee WACTHYHOI'O OTDaxeHmEA OT JOTBA ymH-
PEeHMA ¥ BHE3 N0 KAHAJY DPACOPOCTPEHAETCA NPeNOMJEHHAR BOJHA
/4/. Vcnomssopanme nofoCHOrO YUHMpPeHEA NJA YACTHYHOTO CHEXEHES
BHCOTH KDYTHX BOJH B MAUMHENX KaHaNaxX NPUELHAMEATEHO BOZMOXHO,
HO NpA aTOM He olecnevuBaeTCH ynodoxeHde nda BoJHH. Hpome Toro,
pe3Koe yBeiHueHde cedYeHHsA Kapajs HeJOOycTHMO NpH HAJWYEAE B BO-
Iie HAHOCOB, TaK KAaK MeCTHOE NajleHHe CKODOCTell MOTOKEa BHIOBET
HX OcefaHHme ¥ AaKKyMYyJIALo, .

bonee mEpoKoe MpUMEHeHHEe B IUIO3OBHX KAHAJAX HALUIE TACH- |
TeJ, paspadorandde B.A.Paesmd /5/. OHz npemcrasaswT codoil or-
KDHTHEe eMKROCTH (GaccelHu), coenuHfeMue ¢ K2HAJOM NPOTOKOM MR

*BoamelicTeue Ha napaMeTpH BOJH NyTeM O0Jdee ILIABHOT'O yUpaBJe—

gg.ngatiu.mu paGoTH HACOCHHX arperaToR B CTATRE HE paccMaTpA-
CH.
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PEC. 2. TaCHTeNH NONOENTENBHHX BOINH NEPEMENEHEA: & — GOKOBNE
JIMpeHita; § — eMKOCTH, COeNMHAEMHE ¢ RaHamoM: I) opo-—
TOKOR WMt 2) Tpydofi; B - doxopoil BomocOpoC ¢ RIANAHHHM
S4TBOPOM; I' — COROBOH BONOCHHB; I — IacHTAIE GOKOBOIO
THOA; € - TO Ze, C NONOJHNTENBHHME TACAIRME 3JIeMEHTAMT:
I) cTeHKaMH, 2) NANKAME: X '~ TACHTEN: oeXeBporo THIA.
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Tpycdolt (pEc.2,06)*. Hamenenme YPOBHS OpA NBEXEHEN BOIH Hepeue-
MeHAA BHIHBAGT NepPeTOR BONH MeXIy KAHANOM E EMEOCTHN, MTO B
Cly4Yae OOJOrOH BOJHH ODABONHAT K ee CHEMEHHD, JoTpollcTBO TAKOro
. TAcHTeJd B MAMHHHOM KAHAJNE MAJNO NOBJHEAET ' HA NAPAMETDH JoCoBOft
HACTH BOJHH, TAR KAk JpPOHT KDPyTOoR BOJXHH DpOfNeT MIMO YCTHA NIDO-.
TOEHM Opexge, 9eM HAYHETCA NePeTOR BONH B BMKOCTH.

Cpocaue coopyxeH¥s HmepaBamEoHEEEX I'3C obopyaypres RIATEH~

HEME (pHC.Z2,B) W ADYTMME OHCTDOXeHCTBYNMEME. 3aTBODAME ILIX :

yMEHABUEHEA KDyTHX BOJNH mepeMelneHEs, o0pasyomExXcA OpHE OHCTDHX
R3iieHennAx Barpyske /6/. Omg EOMIEHCHDYDT M3MEHESHHEe DACXOna
BOJZH, OPONYCKAEMOTO Yepe3 TYPOHHH, OyTeM COOTBETCTBYOWETr0 pery-
AMpoBAHEA COpOCHOTO pacxoma. B ormimme or I'3C apaHKaMepH BacoC-
HHX CTaHUA®, RAK OPaBRID, pacnoaranTeA B IAyCOKOR BueMke, nog-
TOMY OpraHE3zapmEs cOpoca BONH H3 HapaNa SATDYIHATENBES K SKO—
HOMHYECKE He OmpanmaHa, :

HenonesoBsHEe MIMAHHX COKOBEX BONOCAHBOB C OTMETKOE mopo-
ra H8 VDOBHE BOAM B ReHaje (DEC.2,T') AXa IameHMA BOJH Hepeme-
MEeHEA CBA3AHO ¢ MONOCHHEME X& TPYNHOCTAME. COpOmEHHYD 4Yepes Bo-
JOCJHMB BOAY OPHXONHETCA OTBOAETE B NOHEECHHHE MECTA HIE 3a3KAY9H~
BaTh odpaTHO B KaHeJ, MIA YEro HeoOXONMM NOMNOMEETEMEAHE KoMI-
IeRe CEIPOTEXHEYECKEX COODyXenEd (OTBoLAMEl TDART, CONpATADIEE
COODYEEHEA H T.H.). B To e Bpems Cosbras IMEEA BONPCARBEOIO
¢ponTa sdferTHBHO BOo3NeilcTBYeT HA MADAMETPH JM0GOBOE QAGTH Kpy-
THX BOJH. TeROE BONoc/MR JmeAo# 457 M, CoODyXeRHHE B NOXBONANEM
KeHa e BacocHoll cranmuME, momammeld Bony ¥s kapaia Jlexsra-Mem-
A0TA B BooXpaHwmume Dopoedt, yMeHBBAET BHCOTY BOJH MOYTE B JOBA
pasa /7/.

[lepevdcaeREHe HENOCTATKR M3BECTHEX rachTesell moTpedoBaim
AAf YeXOBAE KPYNHHX MANKHAHX KARANOB PASpAadOTEH HOBHX ROHCTPYE-
muid. [ng 3amETH HADEHECKOTO KaHANA , THe BHCOTA TpedHell BOJH,
O0pasyomEXcs OpH OCTAHOBKE Beeit HacocHO# CTAHIEE, AOCTETEET
Ha OTROcAX 2,2 M, OuN paspadoTaH BOMHOTACHTENE TAK HASHBAEMO-
‘To GoxoBoro Tuna /8/. I'acuTens mpercraBaser codoff LMHAHE Go-
KOBHe "KapManu”, yCTpaEBaeMHE CIMMETDESHO MO 0GOEM deperamd
RaRana HA OONXONE K HACOCHOK cTammme (pEc.2,n). JlHO KapMaHoB

* BoroBEe ymmpeHds Moxmo PaccMaTpEBATE KAk vacTanl oxyual
ITHX racHTeJei. _

r
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BHNOJHAETCH ‘HA OTMETEE MAKCEMAJNBHOI'O CTAIMNOEADHOI'O YPOBEA BORH
g mueeT HeComsmoft mekmoE ( ¢ 1%) B cTopoEY Dycsa EaHama, Hak
BEIHO, B NpefeJsX TACHTeAd PeSKO yBeXNURBAGTCA CevUeRHEe EKaHAXA,
3aRATOS BOJHOH, 9TO OPEBONMT K €€ PACOUACTHBAHKD B HOPONOJABHOM
% TOMepevHOM BANpaBISHEAX. Bozee EHTeHCHEBHOMY IamEHND BOJH CIO-
COOCTBYDT IONOJHETENBHHE TACANES BASMEATH, KOTOpHE WOXHO DACHO-
naraTh HE8 Ade Kapuaso® (pEc.2,.e).
" Jipyro# TEN TacETesx GEI paspacoTAA ANA MANNHHNX RAHANOB, B
KOTODHX B OpoHecce PKOLIyATAmEE HAGMOEASTOR SHOYNTENBHOE RONS—
daHme ypoBHA Poxs. [IpeMepoM Takoro Ka#asza spEAeTcA [IaBAHR Ra-
' Hax mepeGpOCKH YACTH YTOKA CHOMDORMX DeK, IZie DasHENA ypoBEeil
BONH HeTOM B 3EMolf B COOTBETOTBEN C MDOGKTOM OFNeT MOCTHIATE
4 M. OgeBEEAO, TAcETeXN: GOKOBOT'O THIA He MOXeT 00eCHOUATH ONi-
HaRoByD 30PEKTHBHOOTE DAOCOTH ODHE BCGX KIMEHCHHAX HANOJMHOHEML.
Kapama. IlpefoxeRHull mama mexspolt racerexs /9/ npelcrapaser co-
doff NNMAAYD OTKPHTYY EMROCTE, OTHAENSHAYD OT KAHAJA nponoasaof
cTeHKol ¢ oTBepcTHem (mesmp) B HEmseft vacTH (pEe.2,x). B oram-
yie OT racETenefl, NOKABAHENWX HA pEc. 2,0, 3TA ROHOTPYEOAS obec—
neyHBaeT JIMTeAbHOe BosheicTBMe HA JOJOBYD WACTH BOJHH B TeY8-—
HEe BCET0 BPEMEHH ee NBMKEHNA BIONb NMemE., SATDyAHEHHA ¢ MC-
NOJB30BAHEEM 8TOTO IacHTeNs MOIYT BO3IHEKEYTH IDE HAJHYEE B BO-
Je B3BEmOHHMX HAAOCOB, TAK KAK OHE CyNyT OTCTAMBATECA B EMKOC—
TAX B 3adEBATE MEAH, 9YTO ROTPEOYeT NepROANIECKOE IPOMEBKR.

lockOXEEY B HACTOAmMES BpeMA Hé CYWECTBYST MeTONOB I'HIpaB—
ATYECEOr0 pacyeTa COOpYxeHEidl asaNOrMYHEX NPEANOMEHHEM IacETe-
am, onesxa shdexrtimHOCTE HX padoTH M i:-ﬂ]:u'e:me:.mﬂ:imi_~ saBHcMMocTeR
MERLY OCHOBHHME pAS3MepaME KOHCTPYKIER X cTeneHs0 BoamelcTBEA
HA DapaMeTpH BoJHE (RI0 BHOOJHEHO OyTeM MONeJBHHX HccXemoBaHEd.

HeonenoBapda DPOBOMAAMCE HA XeCTHKEX MONSNAX YYACTEOB M-
NEHHEX KaHaJ0B, DPEMEEKADIOEX K HACOCHOR CTAHNEE, ¢ ABAHKAMEDAMM.
~MomeampopanEe HAGAJBHHX ycJHOBEE B BHOOD MacmTada mogenelt ooy-
" mecTBIAMECEH N0 BHOpaHHOR MeTOIEKe ¢ HCOOJL3IOBAHEESM EDETEeDEEB
nopodes ¥pyma & Peflnomenca. CooTBeTCTBEE IPAHAYHHX JCJAOBHE BOJ-
HOOOpa3oBAHEA HA MOIeJAX YyCJOBMAM MAUEHEHX KAHAJNOE B HaType
ONeHAMBAJOCH NpENJOXeHAHM HEMHA Oe3pa3sMepHEM TApaMeTpoM Foa /2/.
[lapaMeTpH BOJH 3ANNCHBAJHCEH HA OCH KaHafla I Ha OTKOCAX B He-
' CROABREX CTBOpax nNo Bcel IimMHe momeld. KoamdecTBeHHAA ONEHEA

X Ha oTOT THN TAcETeJNA NOJNYy9eR0 NONOXATENEHOS DemeHHEe 1O
2aABKe He H300peTeHme.
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padoTH BOJHOTacHTeleil NPOA3BOMENACEH MO NOEKASAHEMA NATIHKOB,
PacnoJoXeHHHX B HemocpencTBesHof dmmsoctd or Bero. Ha pEc. 3
OpefcTaBAeHH BOJHOIDEMME OXHOM A Toff Xe BOJHH HA NoxXOMe E Ia-

JCATeJID A Mocheé NpoXoEIcHEA €I'0, ﬂﬂﬂﬂﬂﬂﬂﬂﬂ@ B ONHOM H3 ONOHTOB.

M3 yRaZaHAHX HA DUCYHRe MAapaMeTpOB BOJHH OWIH COCTABJIEHH CJe-
AyomAe de3pasMepHue NOEASATENH: '

a) roaddEnMenT, yMeHbNEHAA BHCOTH BOJHH, NOKASHBAKMAR CHE-
XEeHKe B OpefefaX TFACATENA MAKCEMEJIHHOR BHCOTH BOJHH

6= Yrmax N mas >

)
6) xoaddumMeRT ynoaoxeHns (DOHTA BOJEHE, oTpelelfsDmEd Kpy-

TH3HY BOJHOBOI'D §poHTA H2 BHXOIE H3 CACHTEJA

o= Y% a LyVGheo

rre § - YCKOpeHde CBOGONHOI'O MAJCHUS.

P npoBeieHHHX ONNTAX HSMEHAJACH JJHH2 H MEPHMHES KADMAHOB H
emrocTelt, BucoTa menE N . E ApyrMe napaMeTps IacHETeJel.

Ilng racuTens COKIBOrD TEDA OWIM DACCMOTPEHH IBA BADHAHTA
er'0 pacnoJOXeHHA: HeNoCpelCTBEHHO y aBaHEaMepH HacOoCHOH CTAaHIEN
# HA Y98CTKe KaHesa, IIe SaBepmanochk GopMRpoBanHe BOJHH (pac--
cTosHue OT apaHkaMepy S, = 75 Nep , THe  Nep- openmss THI-
papJMYecKaf I'JMyO#Ha TpaneuealaEbLHOTO DYCAs).

B EaYecTBe NpAMEpa DACCMOTDEM OCHOBHHE DPesSyABTATH ONHTOB
¢ racurensM CGOKOBOI'O THOA. 3MeCH NPOECXONAT MOJHOE Da3lpymeHHe
BTODHYHHEX BOJH OpA cyMMaphoil miomafm NHEE KapMAHOB j?r, =80 U,
( W - miomsjns XMBOI'C CeYeHHA MOTOKA B KAHANE) HE3ABHCEMO OT
GOOTHOMEREA €I'0 LMMHH K MEDAHH, 8 TAKXe MeCTONOJOEeHNs IacH-

Tend. JlanbHelimee yBeiddeHEe DASMEDOB KADMAHOB MDEBOJAT BCe
K GOINBNOMY YUOJOKEHMD (fpOETA BOJHH 38 TacATeJeM.

Ha prec.4 npmpemedn rpafeks sapacEMocTef 3HAYeHER OOKasa-
reneit Tamenns ¥ u & or npuBemeHHoit mmmEH b = he ®
mupuas  6,.=8./p, =®epwana ( B, - mupmHa cpodonHoft moBepx-
HOCTE TOTOEA B KEHAXE).

I'pafexy noxasHBawT, 9YTO NpPA PACHONOXEHMR PAacHTeNs Yy apaH-
KeMepH HA ymoJoxeRde (poHTa BONHMN OpE [iMHe kapwasa Xo €, =115
3HAYATENBHO BJRAET TOJBKO mapmEe §, . W Jume gaanseitmee ype-
negerde NMMHN 0o £, = I49 npuBomuT K pesxomy moBHmeHsD 3ddex-
THBHOCTH padoTH racurTexs (cm.peEc.4, nyHRTEpHHe JauErz). Korma
Xe Havajo racuTens OTCTOHT OT HEEG(:EDII CTAHIAR HE pPACCTOAHME

9p =175 hq, 9PPeRTHBHOCTE TameHHs CHAYANA Bume, deM [pDHE



— ’/AW |
0] : : n‘x g
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Puc. 4. BammcimooTh mapamerpoB X X § OT paswepoB M pacmo-
JoXeHNA TFACHTENd COKOBOI'O THHA: I — racHTeNs Iepex

BacocHOf craEmpefl ; 2 - racwTess Ha paccrommm S, =75,
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Sr= 0, mpr 6. < 0,7 3aBACAT KAK OT HEDHHH, Tk B OT JUMHH
racurend. JampHeiimee yBeAEYeHEe DAIMEDOB RacHTeld MeHpNe BJREA-
eT HA BpeJEuEAy M .

Hex BEmmo, rpadexs sasmcmmoctedt M = }E’ (8.,0, ) He maewr
IKOTDEMYME, 8 SCEMOTOTEYECKH NPACIMEADTCA K ocH adcmgcc. llos-
TOMY He CymecTBYeT ONTEMAJBHHX PasMepoB racRTeNd, TaKk HaK yBe-
JEvyeH#e ero DASMEDOB yAyYmaeT TameHEe. Emmmmemn. LaA Ha3s-
HEYeHES DasMepOP KOEOTDYRUEH I8 KOHKDETHOI'0 MANHHHOTO KAHANA
TomxeHn OuT: yoTaHOBAeH HeoOxommmull ypoBed:h ramednd. Pemenue
3TOr'0 BOOpOCA camo Mo celé NpeICTABAAET CAORHYD CAMOCTOATCJb—
HYD Samavy.

Uro EacaeTCHd CHENEHHAS TacETaleM MAKCHMANLHEOR BPHCOTH BOMHH
(oM.puc.4; sasmcmmocts &=& (&, £, ), TO OpE ECONENOBAHHHX
DasMEepAX TacHTeld He OHAO NOCTETCEYTO SHAYEHHA napaMeTpa & &
0,45, Tagmd odpasoM, MoNeNB NOEASANS, 9UTO faxTEYACKE IacHTe b
Hé JAeT yMeHbNeHHA BHCOTH BOAHOBOI'C {pOETE OoXee WeM B HBa pa-—
s4.

: oMy9eHHEe 3MONDHYSCKAE 3ABMCHMOCTH NO3BOJENE HASHAYHTH
fapeMeTpH TACHTeNs GOKOBOro TENa Iud KapmEHCROIO MATHCTDAIBHOIO
Kagafa, CTPORTeXBCTEO KOTOPOTO HaMEYeHO OCyulecTBATH B 1982 r.
lacATess ¢ rapvasaMu Aumpoft 500 m & mupeeoft I6 M jmoaxer ooOec-
HeYHTE, OpE MOJNHOM IameHud QHIyIAHE, cHAKeEMe BHCOTH Ja0a BOJ-
HH B JiBA pasa E yOoXoXeHHe {poHTA BOJHH oRodD 20 pas.

AHeROTHEYHER DOMXON ORI ECHONL30BAH HAME K IDE HCCABNOBARME
napame?poB racdTe]s meleporop TEnmsa, OHE OOKesaiM, 4TO meJeBoft
racETeNs TpaHCHOPMEDYeT ZOOOBYD vacTh KpyTofl BOJHH mepeMemeH:d
AHANOTHYHO PacHTean GOKOBOTO THOA.

BEnoaHenane HCCMASNOBE2HMA MOSBOXEIE ONDENEJETH OCHOBHHE
TpedoBanEa, KOTODEM NOJ/MEA OTBEYATH KOHCTDYRIOEA racHTexell Xpy-
THX BOJH NepeMemieERs IIA yCROBHR EDyIHHX MANMEAHX KAHAJOB. :

I.' TaceTemM JNOJKHH EMETH 3HAYATEAREYD LIHAY B HANPABISHHN
pacOopocTpaHeHEA BOJXHOBOI'O (poHTa, 9T00H 00eCOeYHTE HNOCTATOYHOS
Bpexs BO3MelicTBUA HA JOOOBYD YaCTh BOJHH. Hampmwep, Iaf ymo-
noxeans (poHTa BOJEH o 3maverEs 3 < 0,005, mpH pacnoJOXeHEH
racdTelld ¥ SBAHKSMEDH, ero LNEHa JoixHs Owres L. = 125 h:’:_n,

a mpH BO3jeilcTBHM racuTeas Ha clopMHpoBsBumecA BoMHH ( S -?thﬂ

TOT E€ yPOBEHE CrameHEs JNOCTHIaeTCA NDE HECKOJBKO MeHBmei
OJHHe -L = £ hq; e L

2. TacuTeny NONEHH HMETH COOOGUANUEECS ¢ HAHAJNOM EMROCTH

LY

b
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IIs pasMencHWS YACTH OOBEMA BOJNH, 0CpasymEerocs OT pacmpocTpa-

‘ HeHEF BOJH nepesesiesEs . [Ipm 2ToM JJAA ODOJHOI'O IamcHAS OHIYIH-

mii MNOmANE TEX emgooTeR Joiaa Outs 50, >80 w), . Jaa KocTE-
xenun spavenun ) £ 0,005 mupEEa Eaxmof eMEOCTH NOXKHA OHTE
B, > 0,46, .

3. Pacnoxsras B eMEOCTAX JOOOJHETOXRHNS® SJEMEHTH, AIpaD-
mEe poJh IEAPABANYECKHX CONDOTHBASHEY H NPENATCTBYNMES pPasbBRE-—
THD B DECHDOCTPAHERED BOMH BHYTDH racuTexs (oM.pEC.Z2,e), MOX-
o B I,5-2 pasa noBHCETE 3(feKTHBHOCTS I'ANEHEA BONE DDE TeX
Xe pasMepax racuTedd., VBeiNveHHe TEIPABINYECKOrO COHPOTHBJIEHHSA
IpoToYROft YACTH NONKHO OPHBONETH K CoNbueMy yOoloxeRso fpoEra
BOJHY (AAanNpEMEep, B WeXE racHTeNd,CM.DHC.Z2,X). L

4. KoHEcTpyRuEA TAcHTEAS He JOJEHA HADYWATH IEIDABIMKY
cTalMoHapEOro TeYeHHA BOXH B kagame. C arofl TOYRE SPOHHA NORA-
saTeNhHEM ABJAETCA TacHTeN: OOKOBOIO THOA.

5. HOHCTDYROEA I'ACKTE]s NoXxHa OuTE TaEkoR, Yrodd HCRIDIYETE
OpE SBADERHHX OCT2HOBRAX HACOCHHX CTAHUEE XOJNOCTHe cOpOCH BO-
IH B3 K8HANA,. : :

B sammogende cYETAEM HeoUXoNMMEM OTMETHTE, 9YTO sa.qﬂu
NPOERTEPOBAHKA ¥ SRCIIyATAMEE COMBNEX RACRAJ0B HACOCHHX CTaH-
nEft, TagEx, HampeEsep, Kag 'mapaslt kegEan nepeCpOCRE SACTH CTOEA
CHOHDCREX DeX, BE3HBET HeoGXONEMOCTEH Oolee NeTANBHOIO Esyde-
HEA ONECSHHMX TracWTexelf, Kax OmHoro ¥s sffeETHBEEX CmOCOG0B
3aMATH MANEHAHX RAHANOB OT BO3AeficTBiA KDYTHI BOXH NePeMemOHAA.
JamsHefiue HCcHeNOBaHEA NONXHHE OMTH BAfpaBNeAH HA COBEPMEHCTBO-
BAHEE EOHCTDYEIHME H paspadoTKy METONOB IENDPEBIRYECEOr0 PACYETa
pasHHX THOOR BoJHOTracmTexeff. OcoOyn BaXHOCTE, C TOYEE 3pPeHHT
NPOEKTEPOBAEAA racETexeff, mpejicTapifeT. YOTAHOBISHEE IA8 KARHO-
I'0 KOHKPEeTHOI'0 KaHANE Eeo(XoN@MoI'0 YPOBHA TameHEs KDYTHX BOJH
nepeuelesus, T.e. LONyCTEMHX 3HAYEHNH OCHOBHHX NAPEMETPOB BOJH,
desomAcHHX, HBMpEMEp, JJAA DYCJ, CNOEeHHNX M3 MEJHONeCYaHHX He-
CBASEHHEX TDPYHTOS, BNE CYHOXOXCTE4. :

IaTeparypa

l.3eargpos XK., | HaTypaue EccleNOBaHMs BOJH nepuhe— :
IzgcTposBo Il mnesss, *06.HayIHEX TPYAOD, BHO, 147
CAHMIPM, TauwxesT, I975.

2,.,83apgposp XA, BosHH mepeMemenus B HapmpackoM Ma-

Jlar:.rpnnﬂﬁ O.ll. recTpaxeHOM KaH&Je H CHOCO0 EX I8—
wesEda. Jorx. BACKHWMN, I979, % 2. :
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K.}. BAMMAHOB
(CAHVMPY mm.B.J.Kypaxa)

0 TWIPABIMYECKMX CONPOTHBIEHHAX B KAHANAX
HIHE--AMY JAPEHHCEMX OBOCHTENBHHX CHCTEM .

OpocETenbHNE CHCTEMH HESOBEE AMynsped, B YaoTHOOTE Kapa-
K8MMSKER, NONYYSDT BONY B5 DEXE C»CONBUAM CONEDREHNEM MeIKoNecus—
HEX HBHOCOB, B8 Kotopux IOF COCTEBNADT KPyNHWe YBCTHIN, Hepeme-
mEDWEeCS MO JHY WAW B NpHNOHHOM 61068. OCHOBRHSA MSOCE HAHOCOE NBH~
EETCH BO BSBOEHHEOM COCTOAHEM. QUHBKO BO BHYTPHETONOBOM M MHOIO-
NeTHEM pESpese KOINYe0TEO B (parumoHEEf cOOTSE HEHOCOBR, NOCYYNAD-

' WMBEX B KAHGMH, NOCTOAHHO WSMEHSOTCS. JT0 CBASEHO NDEXNE BCOTD O HE-
MEHOHNEM MyTHOOTH M COOTBES DOYHHX HSHOCOE. B IepHoj BecEHHEID No-
NOBOJILA E OCOCEHHO BO BpeMa JOENEBHX NWEOE MyTHOCTE DeTHOR BOmH
PeSEC BOSPEOTEET 38 OYET OMHES MENKOBEMB C DOBEPXHOCTH HEEHETO spy-
08 Top He ee Bogoodope, cpengHAA KpYOHOCTE HAHOOOE HDH BSTOM 0oOT-
BETOTEGHHO yMeHEmSETCA. B mepWon neTHETO MONOBONEA, GOpMEpyDmero-
04 HE PepXHEM Apyoe Top, CemHOM MeNKOBeMOM, MyTHOCTH yMOHBMEETOA,
' B KpPJOHEOOTH HEHOCOE JBEOIMYMBEETOS. HOWMOHENEA MyTHOOTE B COOTEET-
CYBSHHO HEWGOIBEAS KDYOHOCTHE HAHOCOE HBOMOJENTCA B MeREEL, KOTJE
peKP HECHESETCA HAHOOBME MNpeMMymeCTBEHHO 38 C4YeT pyonoBoft sposEA.
 CRAbEHe BSM@HOHH] MYTHOCTE B COCTSBS HEHOCOE NDOMCXONST H B MHO-
TONeTHEM DABDESe B CBASE C HEMEHOHEEM BOJHOOTHE OTRENBHNX ner (Xo-
T4 NpPOABNADNAACA NPF 5TOM CBASH HEJOCTETOYHO TEOHE). Bonsmos BImg-
EFe He BSMEHEHEE KOARYeCTEA M COOTEEE HBHOCOE, MOCTYOESOUEX B KSHA-
IH, OKASHEADT yCHOBEA Bomo3800pa.- ;

[lps decnnoTEEHOM BOZO380ODE WHTEHCREHOE ONyXNEHEE DEKE mepen
TOROBOM ESHENE MOKET NDEEONETH K WETEHCHEHOMY 38CDSCHESHED €€ He-
HOCBMH, OpHYEM S8PETEQTDPNDOBRE J8Ee CAYYSH# NPOHRESHES NOCTATOYHO
KDJNEEX MECYSHEX Tpsll B KoHamH. HeHsMHOTO ny4Yme OOCTOHT JOND B B
CLyY8e DPRNAOTEEHOTO BOZ0386ope. NlecTHneTHRR ONHT SKCNIYETALME
TexmaremoRofi ONOTEHH NOESSHESEY, ITO SHEUATEABHOE SSRDHTEE WETOR
DAOTREH NOCNE MPOXOKLEHHEA NBBOAKOBHX NAKOE BHSHREET CHIBHOS OCHE~
HEENE HEHOCOE E TMONBOLAMEN pycle TMOpoysme, 9To, B CEOD oOYepens,
OpEBOLET K HOCTYOJEHED B KeHSIH KuskeTKeH W MM.JleHWHS DepeoCBerT-
neEHO# BOOH, comepmsmefl o9eHL MeIKEe HESHocH. Hsolopor, OHOTpOE OT- -
EpHTEE MATOE OIOTHHH J74 NPONyCKE OYepeNHOrD NEKE OBEOAKE EHAHBA-
E!'IETEHnFEEHﬁ pasMuE OTHOEeHMH, OGpPR3OBEBRIMXCA B NONEOOAMEM DyC-
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ne.. [Ipngem SHEYNTENBHEA Y8C0TH OPOAYKTOE STQLD DRSMHBES 38BIGKS-
@T0s B EBHBHH, CHNIBGHO MOBHWASA MYyTHOCTH NONAFIEMOR BOIH B CpeJIHDD
EpJIHOCTE MOCTYHEDWNX REHOCOB. HexoTopoe CIrASXEBANNEE BIEAHEE HE
ONMMOAHNNE HEPABNOMEDHOOTH ORASHEAVLT OTCTOMNMKE, YCTDAMBAGMIE

B TON0BEX MATHCTDAIBEEX KAHANOS.
MexaHESEDOBSHHEA OYHOTKE OTCTONHEKOE OpTAHESyeTCcA E3 yCIO-

'BEA BOSMOXHO Golee DSEHOMEDHOf SSTDySKAE 3eMAECOCOB (88 yuers
NOCTYOIeHEs HSEOCOE B. TOAODBY KAHANA., OTO NDABEOIET K TOMY, 9TO B
nepEOAH CHAC0Or0 MOCTYNNGHEs HSHOCOB 9Yepes TONOBY KBHSIS B3 oTerofi-
HEKS TOCTYNSET NepPeOCEeTNeHHSA BOXS W, HB0OOpOT, B NMEPROJNH HHTEH-
CEPHOTO SPBNEYEHEs HOHOCOR BONS OCTE6TCH NEPEHBOHMEHHOE HEHOCSMH.

Bee oR839HHOE CTHOCHTCA Dpexne BCeTo K MASTHCTDANBHEM KOHS-
ISM ODOCHTENBHHX-cAcTeM, UTo =e KacseTcs BeTBeft B pacnpenenBTenb-
HOJl ceTH, TO HX HACOCHH{! peXHM MORET CYMEOTBOHHO HSMEHAThOA Eme
H oT ycnoBEf BomoneneHRs. [Ipdem B MOIHE OTBEONH, OCYymeCTEAAbDIHE
 GoxoBOfl EOnO98GOp, HAHOCH 9YSme $S8BHEKENTCA, YeM B donee KpymHHe,
AIA DepexomsT TPAHSHTOM BHES OO TEYEHRND ['I8BHOTO KAHBIA.

Terem 06pssoM, ANA KSHBAOR HWKHeBMyIAPBHHCKAX OPOCATENb-
' MHX CHCTEM MOXHO CYMTSTH XSpAKTepHOR paCOTY TpE NepPEMEHHCM HBHOC-
HOM pexEMe. Tersg padoTs MpHBEOINHT K TOMY, WTO HETDY3KS OOTORE BO-
IH B RSHSIe HE BCETXS pPEBEHE ro TpsHCHOpTEpyome#f coocoGHOCTA. B
ONER TepEONH OHS OOXBEE, M TOTNS B KaHANE NPOMCXONHT OTIOKEHEE
BCHTES HBHOCOE, oCpasyomee pasmmynde $opumy HBHOCHHX OTIOKEHEE.
B npyr#e nepHOAd HSTPYySKS MeEBNe TPaHCOODTEpyDmef onoooCHCCTH M
OpOMCXOABT DISMHB OCDBSORSRMAXCS OTNOEEHE}, KOTODHH MOEeT DAOHpO-
OTDAHETBOA NAKe HA TDYHT.NEPBOHSYANBEOTO (CTPOBTENBHOr0) AOKS
KEBNB,., OOpeSOBBHEE HEBHOCHHX OTACKEHER Bi® pa3MB DyCH8 MOIYT Cy-
mecTEeHHO WSMEHATH TEAPSBINYECKEe CONPOTEBNCHEA IEBEEEHHED NMOTOXE
‘POJH, B CHELOBBTENLHO B CKOPOOTH TEJOHAS, B HSMOJNHEHHe KsHans (npH
geAHHOM paCXOie) BnE PSCXON BONH B KeHane (PR MONNEPESHEE 38~
NSHHOTO YpOBHE BoONH B HeM). [losToMy NMpaBEAEHHA y4eT 8TOrD HIMeHe-
HHA npencTepaser Consmoft NpSKTEIECKER EHTEpEC IAA BKOOIYSTALHEE
 OPOCHTENBHHX CHCTEM HE30BEA AMYISpBE.

B HescToamee EpeMs B TeopeTEYecKEX padoTax I'MIpABIH-
980K 0e CONPOTHBNGHEE TPEHHY omeRMBap? C [DOMOmBD 0@3pS53MEDHOTO
roppfEOEeRTs I'RAPABRAFYECKOTO TpPeHREA n A ", cpassHEHOTO C OOmMeRs-
pedTHEM KoobEEuEenToM llesn "C" BupaseHEeN
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: OnHSKO E NMpPSKTAKE WHEGHODHHX THAPEEEYECKEX DACUETOR
KSHBNOB OCHYHO HONONBBYETCA TAK HASHBAEMHE KobdEIEeHT mepoxo-
BEaTocTs "N1", cBaseHHEN{l ¢ KosfdEmmeHTOM [leSE pESIEYHEME SMIBDH-
yeorAME Qopmynsme. HamGonee ToumHOR B3 HEX cuBTReTCcs Qopmyns
H.II.[lep noBCKOTO : -

—i.H .
C=nt (2)

rme R - ruppsmneueckes pezwyes; i |
- Y - morsssTerr cTENEHE, ENYECHASMHE DO sMIEpERecKOfl
gopuyne, yurrupermed "R " 5 "R " (npu pacwersx
KaEAnOB ¥ACTO NpEHEMEDT Y = , UTO B OBO@ BpeMs
OHno npennoxeso P.Masmmmarom).
Ans onpeneneHds sHedeHmfi xos{dROWeHTA mepOXOBATOCTE "N "
B ONPBBOYHON MMTEPEType NPABOXATOS TBCHANM, UO KOTODHM STH SHA-
YeHHA BHORPAOTOR B SBBECHMOCTH OT OHORECHOf X8DSKTEDHCTHEA
I'DJHTOR 7OXA KOHAZS MAM MSTEDEBAS 6ro OCINHOBRE. JN§ HeCRSEHX
NecYsHNX B TPEBEIMCTHX IDYHTOE, O[E OTOYTCTERE MONEEAKE Ya0THI,

_SHEYeRMA -"N " MOTYT cnpereraTheA no gopMynsm YaHTa B IpYTEX

@BTOpoR. (nHeko yKesaHENe TSOMEIH P QOPMy/H He yUMTHBEDT pyCHoBO-
I'0 mponecca, CEASSHEOTO & ONMCBHHNM EHmE NePeMeHHHM HAHOCHEM pe-
MEMOM NpE padoTe KSHAIOE,

B ERaHanaX SMyNADBMHCKHX ODOCHTENEHHX CHCTeM S8 cHeT
MENFIX MeCYaEHX oTNoXSHEE BHDARHEBANTCA MEJNKHE HEDOBHOCTH
fo®s, WTO BHSHEZET yMeHBNEHEE RoshimnmenTs’ mﬂpnxnnamncm
OCOGEHHO CHMBHO ZTOT KOSHPEOEEHT JMEHBISETOA, GONE MOBEPXHOCTH -
OTNOXSHRE{l NORPHESETCA TOHKOM EmmoTOfl mnoHRof (sknsem). Kpowme
~ CK838HHOTO, BHTOHCHWEHOE OCHXENENEE NECYSHHX HIHOGOB yMEHEmSeT
PHTEHCREHOCTE TYDOyAEHTHOCTH, BCIENCTEME Y6ro T'PSANEHTH CKOpPOC-
TR B NpEACHHOR OCN8O0TE yMEeHBWSKTCA B OPHIOHHSR MYTHOCTE YBEIR-
YEB3eTCA. B peayneTsTe STOrC HE NOBEDXHOCTE OTIOREHEN odpasyer-
Ca Tpa3eEcfi cnofi, CHNBHO HACHMeHHHS HAHOCEME 10 TROY OIOTHOTO
(Temenoro) moroks, HedMISENETOCA E EONOXPEHBNPMAX, KOTOpHH}
EMBET BS3KOCTE, B IBa H JoJee DAS OpeBHNSOUYN BSSEK0OTH Y@oTOd
BOOH, B NEERETCA nof neficTREeM CEIN TAXECTH WO CEMOCTOATENBHEM
38KOHEM. (OOpBSOBSHEE TSKOT'O CNCA HEGIONRJIOCH HAME NpE npu:nﬂna—
HEB NONEBHX BOCNENOBBHEN He KaHane KuskeTKeH, npEdem conepra=
HEE HEHOCOB B HeM nooTErsnc 525 r/n Hs BucoTe 5 oM oT JHS W .
462 r/n ma BHcoTe IO oM, TOTHS K8K y®e He BHcorTe 30 OM OT IHS
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OHO yMeHBmAXOoCh X0 3,12 r/x.

CoocoCHOCTE FRASAHHOI'O CHOA K CAMOCTOSTENLHOMY JIRMXSHHED
BEHES 00 JRNOHYy ODHBONHT E OCIAGNEHHMD TODMOSHNAre RINAHES pyCc—
Jia BEX OCEOBHOR HOTOR, DOCKONBKY STO BIMAENe CylNeT OOpeNeXdTHCH
HEe CKOPOCTED TOUSHHA IOTOEA, & DASHOCTED MeXNy 9TOff CROPOCTED
¥ OKODOCTHD HBIESHES NPMNOHHOrO PESEBOro clod. HaodopoT, mpE
passiBe pyounsa NpENoHHEER rpaseBoff caoff paspymaeTca m HEcYesaer,

8 HETEHCHEHOCTE TYpOyAeHTHOR OyARCAINE BOSPACTEET, BHSHBAA
BSBCIMBAHNE HAHOCOB,CMHBABMHX C DOBEDXHOCTE OTHoXeHEH. 3TO yEBE-
ANYHEAeT SATPATH SHEDIEE, & CHeNOBATEIEHO ¥ I'ENpARIHYECKOE
CONPOTHRNGHNE NBICKOHNN NOTOEA. KpoMé Toro, MOBEDXHOCTH OTIOKe-
HEff Mp¥ pASMHBe NOKDHBASTCH DANOM HepoBHOcTell, NpencTaRLAMMEX
cofon TAX HASHBAeMHe MUXDOPODMH DyCIOBHX odpasopammll (pmEpemw),
¢ yBeNMdYeHEeM BHCOTH KOTOPHX NEDOXOBATOCTH DYCNA SHAYHTENBHO
nopumasTCA. [MpONOIEeHNe DASMHBA N0 DOFHOTO CMHBA OGPA30BABIHY-
CcH paHee B KaHANe OTHOXeHEH, RAK NpPAEMIO, He BHSHBSET yMEHBIE-
HEA MePOXOBATOCTH, TEK KAK TAKOR pasuMuys BCASNCTEEE HEOOHODOHN-
HOCTH IPYETOB XOX2 KAHANOB OGHYEO NPEBONNT R OGDASOBAHIN pas-
JHYHEEY To fopse X pasmuepaM BEMOHH E NDYIEX HepoBHocTefi.

JIns DOATREDNNEHRA BCEr0 CRASAHHOTO HA pHEc.],2 ® 3 OpEBO-
Iares rpafsote EsueHerms xosddEnmenTa mepoxomaTrocTE "N M B sa-
BHCHMOCTE OT I'HADABINIEcKOro pamayca xanaza "K " m wmcxa Peit-
HOABHCA Fe , HOCTDOCHHEHE IO NAHHEM MHOT'OYECHEGHHHX HATYDHHX
H3MepeHEldl, MPON3BEJSHHEEX HAMW HA KDYIMHHY KAHANAX OpPOCHTEIBHHX
cHcTeM Kaparammarm. Ha oTHX rpadwkax chIiomHo#t JmHEef moRasamH
SMIMPEYECKEe EpHBHE n"f (R = n=4 (Re) , npoBenerHmue
Yepes I'pyIIy HATYDHHX TOYeK, OTBEYANNMX "KDATHISCKOMY HAHOCHO-
My pesundy” , IOPH KOTOPOM HArpySKa NOTOKA HAHOCAME DABHA €I0
TpascmopTHpyonell cnocoGHOCTE (2TH TOYKE OCOSHAYERH OymBoft “"K"

B CEpejEHE ),

Kar crnemyer m3 pEc.] ® 2, SHAYRTANLHAA 9YaAcCTh HATYDHHEX TO-
UeR pAcUOJATEeTCA BHIE W HEEe YRasamHOft cmmommoff JEHEm, mpE-
YeM TOYRE, DPACHONOMSHHHNE BHNE, COOTBETCTEYNT DEXWMy DaSMHEBA ',
& PAcCOONOXSHRHe Hike — DeAEMy SaRIeHHA.

~ Tammm oCpasoM, DasMHB DyclA REAHANA B YCGIOBEAX Kapaxaima-
KM MOXST YBEJNNYIHTh Kos(fermmeET mepoxosaTocTE "N " B I.,5 pa-
sa ¥ Jonee. JamieHEe X§ RaHANA, HAOOODOT, yMeRbmaeT Kosddmmm-
BHT MepPOXOBATOCTH B I,5-2 pasa. !
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JamHye HATYDHEX HCCHENOBAHER HORASHBANT, 4TO IENPABRIN-
YOCREE CONPOTHRISHHS SABMCAT OT HAIDYSRE HOTOKA BIBCMOHNHME
HAHOCAMK {Jpﬁ' ) B BepTExRaxpHOR cocTannmomefl CKOpDOOTH, NpHHS-
Tofft Ham® B macmTade muHAMEIeckol ckropocTH (pEc.4). C yBemmde-
mueM P W TIEIpARNHYECKEE CONDOTHBAGHES yMEHBDAKTCH M HSMeld-
eTCH pacnpemeNeHwe CropocTelf.’

AHANESHDYA ¥ ofodmas MHO-
TOYHCUeHHHe HATYDHHE NAHHHE
0 pexEMe RAHANOB HESOELEB
AMyZApBE, a TagRZe HCOOABSYA
pEC.4, moxmydaeM QOopMyIy muE
oIpeleleHREA MEPOXOBATOCTH
PYCIE B BEIE

n=(nmrfx+“q,) R=1 (3)

rae ' K - xoahfsmmenT rasg-
KOCTH: Iis RaHaua,
NOKDHTOI'0 RAMCTHM CGEOEM,

PHC.4. 3aBRCEMOCTE n-f{ ,” K = I,0; oua mepoxoBa-
1,2,3,4,5,6 - 10 THX pycn xamamop K =
q9T0 H HA pm: 3. 1,45; mua 9ECTOr® HOTO-

EAa K - I 251-
LF=._ rosbfuupenT, yIRTHBaRIER yctnﬁqmane nm.-mma
RAHANOB
R - reppanmveckmdt pamuye.
JlaHEHE HATYPHHX meMepeHElt xosffmmenTa mepuxunarnc'm

IIPEELE,I;EEH B TadrEme.
Tadmna

:Koa-80: EH-B‘IEEEE roafdmmEesTa mepn:nn.a-
Kanax :HSMe— :__ TOCTH

:peEnl -
; . MAFHMHET | ﬁm— Arpur::— m:: ng

HHBReTReH :

Kerefmm
(1952 r.) I3 0,0I87 0,0I94 0,0I91 0,0I83 KpurHEi.

KH3KeTHeH
(I976-1977rr.) 7 0,0272 0,0278 0,0281 Q.EEA Pasmus.

KHSKeTRE e _ :
(1952 r. 5 0,0I43 0,0I49 0,0I44 0,0I64 3amneH.
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: W3 mau\EHx :rad.umm ClenyeT, WTO SHAYEHMA [ BO BceX pacyer.
HEX QODMYISX GRE3KE APYr. K XPYTY OPE KDATHYECKOM pexmMe, a
Ope 3aundomen pexmme Qopmyns (3) maeT 3ABHNEHAHE H ODH pagMki-
BanOeM pexmMe — 3AHNEeHHNE DEesyNLTATH N0 CPaBHEHED C dopMyna-
MM MaHHWHPa, [[ABNOBCKOrO @ ATDOCKMHA. |
[IOCKOJIEKY TeopeTHEecKoe pemeHme SATPOHYTOT'0 HAME BONPO-

Ca B HacTOAmEe BpeMA NpelCT3RIAeTCA KpalHe saTpyIHETEIhEHM

- (#3-3a HeNOCTATOYHOR W3YYCHHOCTH BIMAHEA DASIEIHEX TeflcTEyDumX
$arTOpOB), HAMA OLIR NPENNPEHATH NOMNTKE NONYIETS NPECIEXeHHHe
JODHCHMOCTH YHCTO 3MOMDHIECKHM IyTeM. [I[PDE 9TOM HARIyYNEe pe-
SYJABTATH Jaja mpidBelleHHAR HA DHEC.S5 S4BHCHEMOCTE RoajpiEmmenTa
mepoxoBarocT® "M " or myTHocTH moroka "P" , moTopas HaMm De-
KOMEHIYeTCA NIA DPAKTHYECKOro HCOOALSOBAHMA IIpH npoaanam co-
OTBETCTBY R pacqema.

BHBOXIH

-

I. Kanajl HERHeaMyMADHHHCKHX OPOCHTENBHHX CHCTEM B IDO-
Oecce MX SKCILUIyaTalM# PACOTANT C NepeMeHHNM HAHOCHHM DeXMMOM,
OCYCIOBIMBAEMHM HIMEHEHHAMN MyTHOCTE M COCTABA PeYHEX HAHOCOB
B T'ONOBOM ¥ MHOI'ONETHEM paspese, 4 Taxxe XOJOM DYCAOBOTO Ipo-
ecca B CTBOpaX BOjOsadopa (EBRMOYAR M IPONECCH B IOMBONANEM
Pyche Taxmaramckofl IIOTHEH).

2. B pesymprare NEPEMEHHOI0 HAHOCHOI'O DEXEMA B ONHH HepHO—
AH JHCILIYATAME KAHANOB B HHX OPOHCXOMET OTAOEEHHE MeXROmecda-
HEX HAHOCOB, B JNPYyTHE — Dpaswdb a9TEX oTao=Eenmd (mo nmum HX
CMHEBA) .

3. OTAORSHEA MEJRONECYAHHX HAHOCOB B RaHazaX BHpaB—
HEBANT OOBEPXHOCTH DyCNAa, YMEHBNAA TeM CaMuM RoaffmmeHT mepoxo-—
BATOCTH Ranana "N " B I,5-2,0 pasa, 49eMy cHocoGCTBYyeT Taxze
o0pasopaliie B NPHNOHHOH 0ONACTE IDASEBOre CJIOA ¢ Comemoft BAs—
KOCTED, JNBEEXYHErocHd IO 32KOHAaM IUTOTHOTO (TaEenoro) MOTOEE.

4. PaswuB oTnoEeHsmi (UM pycJa RaHana), CO3ABAA HEDOB-
HOCTH OOBEDXHOCTH (PYCHOBHE MIKDODODMH, BHMOMHH H T.I. ), MOXET
yeemmHMTE Kos{imInIeHT mepoxoBaTocTE "N " mo I,5 pas IPOTHE
3HaqeHl, COOTBETCTEYDIEX RKDETHISCKOMY DEXHMY.

O. lJA y49eTa yRASaHHHX HameHeHud Kos({IEeHTa mepoxopa—
TOCTH B OPAKTHYISCKHX DACYETAX IPH SKCILTYATAIME OPOCHTENBHHX
cHcTeM Hapakannakiy DEeKOMEHIyeTCA HCNIWIB30BATE NpEBeNEeHHHE Ha
puc.5 rpefuk n=f(B) , nomywenmuit ra ocHoBe MaTepmanoB HATYD-
HHX W3MepeHwH |} JId ompefieNeHHs sHademms "N " - sasmcmvocTs (3).



B. A. HUKOJIAEHKO, RaHn. XEM.HayK

A.TI. OPIOBA, raBm.TeXH.HAYE

0. C. IVHIH- EAPKOBCKAA ¢
(CAHVMPH mx.B. I Eypesa)

[OPOTHOS KAYECTBA BOIH CHLPIAPBH H AMYIAPBH
C YYETOM OEPEEPOCKH YACTH CTOKA CHEHPCEMX PEK

B CpenmeasHaTCROM DPET'EOEE B NEpCNeXTHBE MOEHO ODOCHTD
R OCBOMTE X0 25 MIH.Ta 3eMeXs. (UHARO NpW COXPAHEHEN
CYMeCTEYDNEX TEMIOB OCBOEHES HOBHX NOAFBEHX 3eMelb BOXHLE
PecypCH peR CHpRaph® E AMyZNaphbe OyOyT HCYepnaEy B Cinaxaft-
meff mepcomerTEBe. [losToMy BOmMpoCc O BOXOOOECHENEHHOCTH
CpenHeasKaTCKOTO 3KOHOMEYECROTO DETHOHA - HCEADYATOJBHO
paxaull. KepIRRa/mbHuHE OyTE OT0 pemNeHEA - NepedpoOcKa WACTH
"cTORA CHORDCRMX PeR B Cpegmmo Asmo /17,

CremyeT yKasaThk F Ha rtarxoft Hemamopaxmuff JarT, Xom
SaMeTHO® W3MeHeHHEe NpHpONHOTC KAYeCTBA BONHHX DECYDCOB
Cpenmeft AsEm. 310 moATBEepENaeTCA DACOTEMN, TPOBANOHHHME
DASANYHEMA HEYIHO-ECCASNOBATENLCKEMN RHCTHTYTaM™ /4-7]

B IS78-1980 rr. oTHeXOM OXpaHH BONHHX pecypCOB
CAHMHPH npoBOnEARCEH ECCEeNOBAHMA OO0 NpOTHO3y KAYECTBA
BOX Cupnapb® B AMymaphbM RER 0e3 y4yeTa, TAK K C yUOTOM
~ mepeCpOCKH YACTH CTOEA CHORDCKEX DeK.

- CHOEpCEas BONA MO IaBroMy KaHANy nepeCpocKE - HpTum-
CpenErn AsEA - OyAeT NONXONETH K HE3OBBAM per Cupoaphe =
AMyTapEN. ' ;

- [lo° TpOTHO3Y, MAHODAXARSANES CHOMpCKOR BONH mpE cOpoce
p UapAapHECKOe BONOXDAHENEmE .COCTaBET 500 Mr/x, B camom
Bonoxpermmone - 1,43 r/ax, a mocie cwmemeHHEA ¢ CEOWpckoft
ponofl cEwswres mo I,23 r/a.

B HExHeM Obhede UYapNapEHCROI'O BONOXDEHEAMNA MEHEDS-
JWSanRA BOIH HOMHOTO YEONEYRTCHA 38 CYeT HCOAPeHHA H
cocraser I,32 r/x.
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lpeanoAarasTCH YECTHh CHPNApPLMHCKOR BONH HOURSIFBATE
8 Urpyus- Axaprapan-KexeccrE? somoxozafcTBeHEME pafloH
(JAKHP) , #cnoub30BaTE €@ A OpOMeHNS ¥ HYEN NPOMKOMOHTA.
B to ¥e spems p.Cuphapba OyHeT UpHEEMATE HeSoXbmue oCBeMi
BOME 73 ApHCh-TyDReCTAHCROT'O BONOXOSARCTBERHOTO paffoBa
(ApTyn), a TAkKe - BOSBDATHNe BONH ¢ HESOREED ¥ XEo/IbTH DOKH.
lipx 9TeM MEEODANMSAIMA BOSBDATHHX BOX C HESOBBEE ¥ NOJBTH
m cpenHew cocrapmr 2,00 r/m, a cGpocom ¥3 ApTypa B Cup-
Kepsb - 3,50 r/m. CoraacEo NMPOTHOZHEM DACYeTAM, MEHEDALI-
samEs BOUH p.CUpHaps¥ mpe cOpoce B ApaikCKO8 MOpe OyXeT
cocTepxaTs I,54 v/a, T.e. GEATOEApS CHMENEHND CHpAApBIHCKOR
BOIE ¢ CHOEDCKOR MEHEDANNSAINA BONH B HWKHeM CTBODe PEEN
yxeEBIATCHE HA 1,16 T/, e :
CpemieMeCATERY MPHODAIASAIMA BOOH D. (WpUHApEH mOCAED
cMemMeERA ©5 ¢ cHOMporoff mpemcrapaeHa B Tadmeme I.
Kax BiIEC W2 TACHMION, MEHepANW3SNEA BONH B JapRapidc-
ROM BONOXDARILEMEE IIOCHe CMeWeHMd ee C CHOMpCKOd OyAer
WSMPHATHECK B TeveHwe roma or 1,20 mo I,38 wr/a, a mpn cdpo-
ce 3 Apaisckos mope - or I,44 mo I,62 mr/x.
Ilporsos CONSPEKAHNA TJABEHYX WOHOB BHOOJHEH BA OCHOB&-
HEN CONOCTABNGENS SEBECHMOCTeHd MOHHOI'C COCTABA OT OPOrHOS -
moft MmEepammsare BofH p.Cupmapsy. B Tadi.2 mpMBamesH
peSyALTATH paACYeTa NPOTROSA CONEPXAHMA IJABHEX HOHOB W
MUHGDANVESANZE B DASJONMENe IEDHONN: JOTHASR (apTyeT-ceRTAODE)
¥ SEMEAA WeXeHs (HOACpS-AHBEDPS), BereTammoENEZ ( &UPEIE-
SBTYCT) ¥ HeBereTANKOREHR NepHOAN (CeHTAGPE-ApT).
< ; Tadmma 2
liporeos c PAAREHX WOHOD ¥ MWHEDATRSA-
IHH BOEH ,%Eﬂi_? }q?ruu_napadpw:_: QacTH
cTOXA CHORpC pex (r/xz |

Tlepxoxn G Mgt *Navk® HEOs $0,° ¢&= Zu-,
locie cMemeREs CHpRApbEECKOR W cuOMpcrod
BOXH

o wotem Q.13 Q.8 016 030 341 0T LR
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Gli'i* 9!-% hh:i-ﬂ.r H:ﬂ'; lm_:- c‘g- 55
Beretamwommuft 0,12 0,09 0,I6 0,20 0,46 0,I7 I,20

HepereTanmoH-
Huit 0,13 0,09 0,16 0,20 ‘0,48 0,I7 I.,24

_Copoc B ApaIBCEOS MODE
Jetaan mexess 0,I7 0,I3 0,20 0,216 0,66 0,20 I,57
omvasa wexess 0,I7 O,I4 0,20 0,21 0,67 0,21 I,60
Bereranworss ©0,I6 0,I3 0,19 0,20 0,62 0,20 I,50

Hapere TANOR- -
HEft .- 0,20 0,I5 0,25 0,23 0,73 0,24 I,80

[peparEpyOmEME EOHaMN, KK DORASHBADT XAHHHE Tall.Z,
ABAANTCHA: ES HANOHOB - CyXbfaTH, & H3 KATHOHOB - CYMMA
HATDHA K KAIWA.

o rkaaccnfrranme O, A. AnexmHAa / .2/, Boma p. Caprapen
nmocle CMeMeHHEA 68 ¢ CHOEpCROR He WBMEeHHT RIacce,
TPYONy ® THEO, T.8. OyHeT OTHOCHTECA K nr.mbammq RABCCY,
Irpynnoe HATDHA, BTODOMy THIY.

Hami - cOCTARNSH NPOTHOZ HANWYESA HERKOHCEDBATHEHHX Be-—
mMecTE B BONe P. CHDUADRE NMOCHAe CMemeHMa ee ¢ CHOMpCROH.
[lomydeHH pPesyALTATH ca_nap:aana 9TEX BEmMeCTB IpH TeMmepa-—
Type Bom or I0 mo ISC°C.

- (CuemyeT OTMeTHTH, YTO KOHMEHTpaNHEA OROI'@HHHX BJAEMOH-
TOB, OPTaEKYEeCEKEX BENECTE ¥ DACTBODEHHHX TaS0B YMBHBOHTCA
® He OymeT OpeBHmATE OpeNelAbHO AOMyCTHMYD mmaurpmm
AR pAsiMYAHX BEOOB BONONOXLSOBAHEA /[9/,

Nlo TnaproMy KamEaly nepeCpOCKE CHOEpCEAR BOXA dner
MOAXONETE K D.AMyIapse H moclie CMEmEHHS C mmﬂ!ﬂl
MEHepANESamEs ee cocrasEr 500 mr/x.

; Kax BHUEO ¥3 Tadimmy 3, MAReDATHSANNA AMyRApERHCKOR
pofe B TosmyoRcroM. BONOXDEHEAENE - NOcke CHeNeHRS ¢ CHOMpC-
xolt OymeT HaxomEThCcA B mpemexax 0,9-I,5 r/x, a pH cOpoce
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B Apaxscroe mope - 0,5-0.9 r/x.

Cpemueronopoé conepMAHNE DNABHNX HOHOB IOGAE CMEme-—
HEA ¢ CHOMpCKOR Bopoff pacnmpemedsTca caemymupmd odpasoM
(B T/x):

B CTBOD® TrmMylH
56" - 0,40 - ¢ -0,33
Hedy - 0,18 a’*- 0,13
"?h' 0,08 ° A= 0,23

-3 B cTROpe TaxmaTaum
80, - 0,20 & -0,I5
HY; - 0,12 - 0,07
At - 0,03 ; - Maw0,10

Ha OpEBENEHHEX NAHAMX CHENYeT, WTO HOCIE CMoucHES
' C CHOMpoKOfl Bomoft B p. AMyEADEE TAX ®e, X8R ¥ » CpRapbe,
IPeBATMDYXIRME MOREME OYyIyT S5 i 4 +&" . Uro maca—
©TC4 KHCAOPOMHOI'O DeANMS, CONCDKAERS CHOT'GHHMX i OpraH¥-
HECKIX BEMECTB, TO OHN § HESOERAX & JesbTe Avyrapen He
OPEBHCAT UPENenbHo NONyCiEMEX HODM.

B sarmoueHue cEeryeT OTMETHETH, 9TO nepedpockRa 4acTH
OTOKA CHOMDOKAX DR IOUNEA OPHBECTHE K YAVIDEHVY KSUecTha
BOX B HICKFEM TEUeHH¥ CHDIAUER I AMyNEDBHE.

JETEeDATYDH

I. K.M. I a 0 K B H. CoImarsHo-2KOHOMIYIecKHe Ipodaens
‘OepeCpOCKM 9acTE CTOKA CHOHDCKEX Der B Cpenl-
Hov Aswmw ¥ Kasaxcrasd. TammeHT, "dan"™, I979.

2. 0.A. Ax e E ® H. OCcHOBH rEmpoxmom, I., T'ExpomeTeo-
mamar, I197C.

3. OOuwge TpedoBAHMA K cOCTABY W CBOHCTBAM BOIH BONOEMOE,
HCIOABE3YEeMiX B DHOOXOSAHCTBEHHHX IeJNSX, B Iepe-
4eHb ODPENEVIEHO NOMYCTHMHX KOHLEHTpamit Bpen-

HHX BEmNECTE A BONH PHOOXOSARCTBEHHEX BOIO—
emoe ( % 30-I-1I, 9.07.I97I m 30-I-0,I7.I2.I976).
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4. A.ll. O px o B a. [porkos Ka4iecTsa DOoOH D. CHpOApEM.
CO.Hay4Hux Tpymos CAHMMPY, Buun. I38 "OdBomHe-
Hif€é, CEJIbCROX0SAHCTBEHHOE BojocHadEeume",
TamkerT, I973. ,

5. .3. PydeHOoBAa, MU.Te Tk ep, J.M. Kypo -
0D aTKa. CTOK BOSBPaTHHX Bofl B GacceiiHe.
P. CHDIADEY 2 €ro BIMAHHE HE MUHEpaIN3allm
PeYHOR BONHM B COBDEMEHHHX YCJIODHSX H E NEpe—
nextTnee. Tp. CAPHMIMI, Bum. 25 (I06), A.,
I1975. %

6. .H. CTenaxsos, 3.0. YeM6apucos Bmne
OpOlleHIlAd Ha MEHepaIMsalln PEedYHEX Bo;. M., Man-
Bo "Hayra", I978.

7. 3.ll. He v 52 pue o p [ HeolXommMOCTH IEpeOpoCcKA
YACTH CTOKA CHOMDCKMX DeX MR VAVGEeirin xatue-
CTBA DEYHHX BOX dacceilha Apasr “woro Mmopd. B xi. :
‘WaTepHass BCcecon3HOro COBEmAHNA [0 MEeNHODALDI
nous Cremsell Asum, Kasaxcrana i 3amamunoii Cucupn
B CEASH C NepeCDOCKOM YacTH CTOKA CHCHDCRIX DX
B DEHHE DaAHOHH CTparH". |iyuMHo-Ha-ORe. Msn-Bo
AH CCCP, I973.



A.M. MYXAMEJIOB, HOKT.TeXH.HayK

X.X. MIAHOB

T.E. EYPAEB, ®KaHI.TeXH.HayK
(CAHIMPY ma. B.Jl.Eypuna)

K METOIMKE THIPABIMHYECKOT'O PACYETA
KPYTIHHY KAHAJOB :

OCHOBHHM BONPOCOM IPOEKTHDOBAHEA KPYIHHX RAHANOB B
HeCBASHHX I'PYHTAX SBNIAETCA oleclHedeHme ycTOoRIWEBOCTE pycia
B YCHAOBHAX NMONBHEHOIO IH&. JLIA STOr0 HEOGXOUHMO MOIYCTH-
Mhe SHAYEHHA OTHOCHTEABHOM cropocTmE UW/U,

H COOTBETCTBYDIY® HM $OpMy HNONEpedHOr'C CeYeHHA pycaa _
- ( B/He ), roropue oCecmeumpamr GH yCTOHUMBOCTE DPyCAa H
ITOTORA IpE EX JHEAAMWIeCKOM DAaBHOBECEH.

JomycTmaoe snaderme . U/(l, SABHCHT OT IPYHTOB, Cla—
TanmExX JHO ¥ OTKOCH pycaa, OT KOIMYeCcTBa H COCTABA TpasC-
IOPTHPYEMHX B3BENMEHHHX W NOHHHX HAHOCOB. B KaYecTBe MCXON-
HHX RAHHHX WA OPOEKTHDOBAHMS KDYNHHX KaHANOB NOJEHH OHTB
H3BECTHH PACXOX BOXH M IPYHTOBAA XADEKTEDECTHKA pycia.

ECJH KaHal OyReT TPaHCHODPTHPOBATE IOHHHE H B3BeleH-
HHe HAHOCH, NONANAEMHEe M3 HCTOYHHKA NHTAHMA, TO B TACHO
HCXOIHHEX NAHHEX JNOJAHO BXOIMTE XX KOJMYECTBO H COCTAB.
 [Ip¥ yR23aHAEHX MCXONFHX ISHHHX TDAIMIZOHEN! METOX IOIyCTH-
MEX CkopocTel#f moToka / I /, METOXH TOJOGHA /2/ M yo-
Toii'niBOCTR OTKOCOB /3, 4/, rmmpomopdoxormzeckust meron /5/
H JIpyTHEe JAA MPOEKTHPOBAHAA KDPJUEHX KaHamoB ¢ U >U,
HEmpAeMIels, TaKk KaK CcHCTema ypaBHeHmt, mCmounsyemMas B
HIX, OCTaeTcA HesaMRHYTOH. :

PaspadoTanHHe B Hoexejsee spewms meTomH /6, 77
 NOSBOJADT OPM YRASAHHHX KCXONHHX NAHHHX DACCUMTATE KpyI-
‘HHE RaHamy. QmHako MeToX /6/ upE BHGOpe mapameTpa Hopmu
pycaa TpedyeT ydera KPYOHOCTH HAHOCOB X pacxoma BOOH, B
MeTose /7/ HemOCTATOYHO OGOCHOBAMHO NPEHIMAETCH IADAMETD
[mrenca KAk NAPAMeTDp MpoXoBHOM yorofftuBOCTE B yeaoBEax W= LU,
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TaxkeEM O0pasoM, METONHEA DACYeTa KAHAJOB eme JaleRa
OT CBOEIr'0 COBEDUeHCTBOBAHEA X TpedyeT IambHEHNNX Hecae-
Xopamw#. STOT BOOPOC OpEOJpeTaeT GOJNBMYD AKTYANBHOCTE B
CBASK C MPOEKTEDOBAHMEM X CTPOMTENbCTBOM KEHANOB Mexdaccefl—
HOBHX IepedpOCOR CTOKA. 4 pacyeTsa KAHANOB HAME HCOONB3O0-
paEy JopMyIH, MONY4YeHEHE B DPesyARTATEe SHATN3A H 00pacdoTHEH
JAa00paTopHEX E HATYDHHX JAHEHX, 4 TAKEe DEsyARTATH KPyIHO-
MACHTACHHX MOZSNBHEHX Hccaemomaindi. Cpemsxi CHOPOCTE Tede-
HES B Ra#ajye ¢ YorToldumerM DyCIOM MOXHO BHYHCIHTE NO clmm-

xe /8/. _ _
027 —

U~ cpemmss CROPOCTH HOTORA, M/c;
Q- pacxon BomH, M°/c;
i — MPONMOIbHEN YILICH;
£~ rpynTOBAad XADAKTEDACTHEZ, B CAyIAe HECBAS-
mx TpyEToB &) = dep » M3
Q = yeropeHHe CBOGOMHOTO NANSHNS, u/e?,
MapaneTp $opmsr pycaa B[He MomEO paccwmTaTs mo 0600
meHHOH dopMyne, yoTaHOoBIeHHOfl Hamm xaA muanasoHa 0,03< d.p
< 0,3mxr Q ,m:r 2500 u”f{:'na OCHOBAHEN mammX /9/:

£ = [ ()] 2)

A, X, - napemeTpH, saBHCAIEE OT THCJIA APXEMEA;
amecs P, =(P-P)IP;

Pr, £ - COOTBETCTBEHHO IUIOTHOCTH IPYHT& M BOZH,
T/
YcTaHORNIEHO, 9YTO

&=ffr§r 2 (3)

X, =026 N Aed —0246 , (4)

rme

rue
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I'ze
fhrd- ancno Apmmena
de :
.H'Hi = iﬂ:ﬂ H v ':5}
V - KEHemaTHYecKml XKoaQIMIMEeRT BAZKOCTEH,

N2 /c. :

B yomosmax ,U4* U, mdoe mepBoHEYANEHO SEJAHHOE
pycuo OymeT medopMEDOBATBCA. CTeDeHP NejO[MAINNE ¥ BpeMs
Is HoMHO# CTACAIMSANEE pycsa, Kax IOKASHBSWT DesyIRTA-
TH KPYOHOMACHTAOHHX MONESNLHHX HCCIeNOBaHEH, 3aBHCAT OT
nepEoHAvANbHO saammoft fopuu pycna, a Taxke oT THIpARmI-
HOCKEX XADAKTEDACTER HOTORA. B pesyIsTarTe LINTEN-HOI'O
B3AMMONEHCTEAA MOTORA C PYCJIoM EAHAN NpEOJpeTaeT yeTofium-
Bym KODHTOOCDAsHy® $OpEy, COOTBETCTEYNNYD CRODOCTHOMY HO—
A0 HoToxa. [IpH STOM SANOXEeHEe OTROCA IDYHTA ¥ Yypesa PABHO
GCTECTBEHHOMy SHAYEHMN 3aNOXeHHA OTROCA moj momodt (T.e.
m=m, ). - :

B oCmem BEme 9Ty GopMy MO¥HO AIMpPOKCEMEDOBSTH YDAB—

HEeHHEM
e (=), (6)

?‘ B X - KOODIMHATH NONEpeTHOIO CcedeHHda pycaa,
MpE PacHONOXeHHMH HAYANA KOODIMHAT Ha
JIHe KaHANA, M;
Hw— MaKCEMATRHAS TAYCHHA NOTORA, M

2 B ~ mMpEEA DO ypeay BONH, M;

. ¢ — nmepemeHHHE TMORA3ATEN, BAPECAMER OT
THAPSBIMYECKEX H I'DYHTOBHX XADaKTepHCc-
TEE pycua. :

HaTypeHe manHee mo Kapakywcromy rasamy /5]
TNOKA3WBANT, UTO NIOKASATENE CTENEHH O- HSMEHASTCH B
npepenax I,65-5 H, DO-BENEMOMY, 34BHCHT OT I'NIpaBIIYec—
KHX H IDYETOBHX XADaxkTeDHCTHE NHOTOKA E pycxa. Heemorpsa
Ha 9TOT ART OpH DPOEKTIPOBSHEE KDYIEHX KaHA®OB /I-3,

Irue
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5-7/ dopMa momepewHOro CEYEENS MOXCNDROTOA HEXoC-
TATOYHO OCOCHOBAHHO.
YoraEoBRIEHO, 9ITO

'ZfE JB o L 3 (7)
Tne . .

J5¢=E=IH¢ ompexexsgeTcd mo (2);
s Mo - RoohiEIEEHT eCTECTBEHHOr'( SANOESHES OTEOCHA
" IpyETa nmox Bomofl.
IIpE OTCYTCTBEE NAHHMX O Mg .mnuiﬁmmm
HECRISHMX FDYHTOE MOXeT OHTE OOpemalcE o0 Qopayne

N 2»'@1 p (8)

JAf SEMHRAHES CHCTEMH, M X (I), (2) = (6),
HEOOXOMME NONOIHETENbHHE YPABHOHHS, B EQYECTBE EOTODHX
MOTYT ONTH HONONBSOBAHH TAR EASHBAEMEE YCIOBEH MPONOXBHOR
E momepevHof ycToflWEBOCTE HNOTORA M DPyCEA.

B yCIOBESX OPONYCEA YHOTON BONH KN ¢ HOCOULMEM CO—
JepEaHWeM BSBENSHHHX (EROMNOMNHEX) EAHOCOB YCNOBEE IDOMNOMNE—
HOft yCTOSURBOCTE MOXHO BHDASETE CHEXYINEM O0pasSOM:

ke

- (_H_)F § ; (5]
rne . :
4 = ( )p- fexTEdeCKAd X NONYCTEMAS OTHOCH~

2 TEXHHEHE CEODOCTE TeYeHES B KaHANe.
Ha OCHOBE EDYIHOMACHTACHHX MONEALHHX HCCHENOEAHER yCTAHOB-
JeHo, YTO IIA RAHANOB, DPOXONANEX B CAapXAHHMX OeCEAX,
(ﬂ\} £ 71,2-I,3. B caydae SaKpemNeHHHMX Ceperop Hs CyriE-
HACTHX H CyNecIaHMX I'DyRTOE, [0 BATYDHEM JXaEEuM 3.H.HypET-
mmosa ® Xp. (CAHMEPH), (4.),<I,7-1,8. -

HepasuMHBAONyD CEOPOCTH NOTORKA B KAaHAaNe, HPOXOXAmMEM
Yepes cpemHER B MeNRKHR DECOK, MOXHO mmﬂ no gopayne

s ) 5'}’.#" (10)
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~ OTHOCHTENLHHE HepASMHBANIME CRODOCTH KAHANOB, ITDO-
MyCRAIEX B2BONEeHHHE W NOHHHE HAHOCH, K3YYeHH HeNoCTATOY-
'HO. B oTedecTBeHHOR UpaKTHEEe ONDENSJIEeHHE OTHOCHTEILHOM
CROPOCTH CBOJMTCA K HAXOXNSHED Tpascmoprapynmel cmocoG-
HOCTHE OOTOKA, TAR KAE OHA . JOCTATOYHO XOpPOMmO H3yYeHa

/I1] NoaTOMy YCHOEMEM HPONOALHEA yoTofdmsocTE B
CIy4se TPAHCHOPTA BIBEMEHHHX ¥ JOHHHX HAHOCOB ABIACTCH

PW = (PW), » (II)
rone

Pw = (PW), - GarTEueckas ® JONyCTEMAs TpaHC-
NOPTEDYRIME CHOCOCHOCTH, T/1°.
[Momepednas yCTOHYHBOCTE HOTORA H DycHna ompeNerdgeT-—
cA mapameTpoM GopuH pycta B /Hep @ samomermeM oTROCA
ITPyETa HA ypese M . B ycrofiumsoM pycie NpPEHATOE SHA-
verme B/Hep moxmRo peBHATHCA ONTHMARBHOMY SHAYCHED
( B/Hep )p » ONpeJleJIFEMOMy IO 3aBNCIMOCTH (2).
KpymHOMACHTACHEME MOISILHEME HCCIASNOBAHNAMI YCTAHOBAESHO,
9T0 JJIf KAHANOB B MEJKEX ¥ CpefEx meckax mpu ( U/Uo )p=
= I,2¢I,3 ( B/He)p = I8~25.
SaloEeHEe OTROCE IPYHTa Ha ypese Mﬂ IDHHAMATECH
'HE MeHee BHATEHNS uurecmaﬂnuru SANOKSHHR TI'PYHTa HOX BO-
nof Mo 5:Te€s M>Mo.
TagwM odpasoM, IpR npnerrnpnnam KAHATOB B SEMIANHX
pycuax Lad IPoNycKa THcTol BOMH HIM O HeOOILINNM COJepEa-
HHEeM EOLIOEIHHX HEHOCOB YCIOBHAME YCTORYMBOCTE SRIADTCH

bW & @yimem, o

a IpH TpaHcIopTe BIBEIEHANX I ,nun:an HAHOCOB
TopAnox rmxpmﬂaandm pacueTa HARANOB I IPOIyC-

R WECTOR BOMM [P HAINYEM B RAUECTBE HCXOJHHX JAHEMX @
E  Oep coemymupmt.
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I. BamaemMcs SHAUeHWeM NDOJONBHOrO KAOHE L X
ompemesizeM U E B/He mo fopuymam (I) u (2), a raxze
OORA3aTeXsh cTemeHM o 10 (7).

<.BHTHCAAeM CPENENM M MAKCHMANLHY:' m

OoToKAa:
=V upe o (14)

Hy= & He, _ (15)

ompejielifieM WEDHEY IO YDesy BomH: .
 B=Pep Hep e

J. BHYHCHSeM HepasMHBaXy® CROPOCT: o dopuyae (I0)
H [poBepAeM ycaoexe (I2).

Bom (U/Uo), < (UfUo)p | SaJaeMCa HOBHM SHATEHMEM

i2> ¥, ¥ UOBTODEEM pacver. Boa f#/ﬂ).rf (&/%)p,

TO SANAEMCHE Lz £ U2.

PacueT NOBTODHEM N0 BHNOMHEeHNs ycaomkdt (I2). B cay-
Jae MPOMyCKRA BONH C BSBENCHHEMY X JNOHHEME HAHOCAME IpH
BARIME HCXOZHEX maEEMx @, de x (PW)p mopsmor pac-
YeTa Io OyErTa (2) Taroff me, WTo E BHme. SaTeM HA¥O BE-
YHCANTH TPAHCHOPTEDYNNYD, CHOCOOHOCTH IQTORAa LW  mo
CymecTEYXUEM pexoMeEmamEaM /1I] | B TPOBEPETE yONO~
B (I3). [pH BHOONHEHNH ycXoBHf {13) pacdeT CYETAeTCA
OROHYIEHHEM.

BHOONHERHHe HAMH DacYeTE Ha 3BM TEma BoCM-4M mo3BO-

JHAIH FCTAHOBETE QODMyNYy IS CIy4As IpONyCKa TEeToft BOMM

1,%8 425
L= 275107 (u/uo) o flyd  (uluc)48

Qe 53¥

(17)

3T0 QopMyla mMOSBOIAET BECTH DPACYET Ges nozcdopa.
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" PesyabTaTH IENpPABIIYECKAX DACYETOB KAHAIOB, IPOXO-
JAIFX 98pes NecHUaEHe IPYHTH ¢ de = 0,25 MM, 1pH
{th%bu = I,2,UpABelieRH B cnenynqaﬁ radmme.

Tadamgna

Q 6 U
] ~ H
e TF 0" % Fe B Al A
I00 33,2 0,5 I9,5 62,2 S.IE 4,43 2 » 088
900 I4,5 0,57 18,4 I26,2 6,9 9,79 2,387
600 IZ,8 0,58 I8,3 I37.2 7,5 10,67 2,388
000 9,6 0,6I 17,7 I7I 9,68 13,98 2,249

Kax moxasHBamT pesyabTATH DACYETA, B HANEM MeTOome
HETNe He WrypEpyeT EKosdiMmEeHT mepoXoBATOCTH, KOTODHM
TPYIHO OHOIUASTCA HODMADOBAHED B JOAOBEAX I'DANOBOH HIX
BHOM- hopMH NBEXCHEHS HEHOCOB B KAHANAX ¢ SEMIAHEM DYCIOM,
noIBepramEMes JedopMalmad ool BosmefcTBEEM HMOTORA.

: ' o mpemzaraemoft METOJMKE MOXHO ¢ JOC~

TATOYHOR YReDSHHOCTED NPONSBECTH IEIpABARJecKER pacder
KAHANOE B SABNCHMOCTH OT IDYHTOBHX XADARTEDHCTHR :numu—
I'o M TBEDNOT'O CTOEA.

IncTe paTypa

I TeXHEIeCROe Yrasaume mo IPOEKTEPOBAHND Ra-—
HAaJOB OPOCHTENLHHX CHCTeM. M., ®ax.MCX CCCP,
1955.

2. 'prmagxne K.B. YoeroflumeooTe DYCHE DER B RaHa-
JoB. ., "Tmnpomereomsmar”, I974.

3. HBare Hx o D.I. K sonpocy of yerofiampocTa ce-
9eHNA AMNBHEATBHOTO pycaa. Tamanm, Hae. AH
YsCCP,,. cepnsa TexHEYecKEX Hayk, & 6, I963.

4. KyssMEEHOB -D.M. MOTHODATHRHHE KAHANH B JEI'KO-
pasmHBaeMux rpynTax. M., "Komoc", I977.
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5. AXTy HE H B.C. MeyHOopaTHBHHEe KAHANH B SeMIAHHX
pycaax. M., "Komoc™, I979.

6. MExaxes M.A. OcofeHHOCTE I'EIDARINYESCHKOIC pac-—

: ] YeTa KPYOHHX KAHAJIOE B HECBASHHX IPYyHTaX ¢ yde-
TOM TpaHcmopra Hamocos. JN., Tp. JIH, % 35I,
1976.

7. CRKpHIBHEEROB B.A.,, Tyorxnra T.D. K son-
pocy pacyerTa YCTOHYIMBHX cedeHME KpYIHEX KAHAJOB
B MeJROonecYaHHX IpyHTaX. Tmman*r, "WsB.AH YsCCP",
CepHEA TeXHHYeCKRHX Hayk, ¥ I, I980.

8. AR X o3 6 X.A. TEOIpoMopiONOrWYeCREE SABHCHMOCTE HppDH-

; TalMOEHHX KAHANOB B Oaccelfie p. AMyZapsE. ABTO- .
pedepar Rapn.mEcc., Anxadan,

9. Nyxaume o8 AM., Hmarmgos XXI.,Xypa-
esd T.E. 0 DONyCTHMHX CEODOCTAX IIOTORKA B KpYyI-
HEX SEMIAHEX KAHANAX. "I‘n;:pmaxum n ue.mnpa—
o=s", B 7, I98I..

I0. Myxamegos AM., HimasHoOB I.I..I:rpa-
e 3 T.E. PesyApTATH SKCIEDEMEHTANBHHX HCCIEXO-—
BaHmH HepasMHBAIIHD cropocTefl TeweHHMA LIA HATYD-
HOTO ¥ HEDEMINTOBOrO Hecka. "Joxmams BACKHAIL™,
¥ 4, ISBI. ' ;

II.AG6axsaun C.X. JoroliTmeue & nepexomHHe pPesrMH
B HCKYCOTBEHHHX pyclax. I., "TEnpomeTeomsmar”,ISogl.

o
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PE®EPATH

K COOpPHMEY HAYYHHX TPYMOB, BHm. I62 ([Ipodunema mepedpOCKH
YACTH CTOKA CHCEDCEEX Dek B CpefHDD Aswb i Kasaxcras)

YIK 626.8:532.5.001.25
OOPENEIEHAE HEPASMHBAKHWX CKOPOCTEH B KHSHIKYMCKOM
KAHAIE M CONOCTABIEHWE NOIVIEAHHX PESVIETATOB C
CYNECTBYDIMI FPEKOMEHTAITAAMI
A.A.KamHpoB,’ B.A.CEDHIEHEROE, 3.H.HypETIEHOB
CdOpDHER HAYYHHX TDYZOB,BHN.I62,TameenT,CAHVMPY,IS8I.
CraTha ODOCBANEHA NPOCIEME ONEHKE HEPASMHBAXOMX CHO-
pocTell B KEPYIHHX KAHANAX C DYyCHaME B MEJRONECYAHHX I'DYyH-
Tax. [[o DAMHHEM HATYDHHX EccaenoBaHFE B KHSHIKYMCKOM Ka-
Haye ompeNelleHa HepasMuBalmas CKODOCTE IPM riyCuHe I M
E DONyYeHEHEe PesSyARTATH CPABENBANTCHA C CYMECTRYDIEME
PeROMEeE ALY, .
WomeTp. 3, 6udi. 4.

YIK 626.01
®OPMA FYCIA MFENETEHOTC PABHOBECHA
C.X .ACarsaHI
COOpHMK HAYYHHX TDPyIOB, Bun. 162, TammeHT, CAHWMPM, I9BL

B crarTee NpEBONETCA pacder dopvH HmomepevYEOro CedYeHHd

Pycla OpellelbHOr'0 PABHOBECHA, NPeNAOESHHOIO B HECBAIHHX

I'DYATAX -~ MeCRAX H CyOecaX — OCHOBAHHHE HA DACCMOTDEHRE

NAPAMETDOB DEANhHHX IOTOKOE B HATypPe. B pesyianTaTe pac-

YeTa NOAYYeHO, YTO PYCHO NOIEHO OHTH HECROJABKO OCouee

IPpOREM, Wem U0 E3BecTHoff RocEHycomme dopxrelepa-leftma.
HomocTp. 2, Tadn., 2, dmdn. II.

YIK 626.624.I31-6
YIET COMPOTMRIEHIA CIBITY (IIPOUHOCTY) MEIKOSEP-
HMCTHX TFYHTOB P TWIPABMIECKOM PACUETE KAHAJOB

A'Almni B!H—mm
COoOpHMK HAYYHHX TDYHNOB, BHO. 162, TamkeHT, CAHMMFY, I98I

JaeTca deROMEHOJOrEYecKoe OCOCHOBAaHHE CTDYKTYDH
GOpMyAH IR y49eTa CONPOTHBJIEHIA CHBNTY (IPOYHOCTH)
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MENROSEPHRCTHX HECBASAHHWY I MANOCBABAHHHX T'DYHTOB IIDH
TERpARTHYCCKOM pacdeTe KauanoB. € y49eToM pexoMeHmaumdt
E.lefina r [[.E.MEDOXyIaBH, a4 Tak=e aHATWSA PesyaLTaATOB
MACCOBHX HATYDHHX HBMeDeREl Ha yCTONUWBHX yuacTEaX Ka-
HAJIOB FAeTCH ONeHRA "peca" Raxmoff s Tpex cocTARIARNMX
CONPOTHBICHHA B BABNCHMOCTE OT cpefHell KDyIHOCTE I'DYHTA
H NPOrHOSHPYEMHX ycxoBml padoTH RaHamos.

JlezaeTos EHBOX O TOM, WTO COIPOTHRISHEE CHBETY
(IpoYHOCTE) IPYHTA DPyCI NpE GUATONDHATHEX JCIOBEAX OKC—
IiyaTale® BO3PACTAeT CO EDPeMeHEeM, CTDeMACE X HeROTODOMY
Openexy, BeNHYNHA KOTODOTO CYMECTBEHHO SABHCHT OT YCJIO-
Buil pacoTH (HAHOCHOTO DeERMA) RAHANOB.

Humcrp. 4, Tady, 2, oudn. I4.

YIK 627.8 _
METOIMEA MONEMIPOBAHI ILIAHOBOR YCTONIMBOCTH
PYCIL KFYTIHHX KAHAJOB B MENKOIECYAHHX IPYHTAX
B.A.CEKDHIEHEKOB
COOpHNK HAYYHHX TDYNOB, BHN, 162, TamxeHT, CAHMMPY, I98I

B crarse NpHBOXETCA MONENMDOBAEWE IIAHOBOR yorofi-
THBOCTH DPyCH EDYNEEX KAHANOB C HCHOIHSOBAHKEM HATYDHOTO
Oecka ® erc sadeHmTexelf ¢ MaNEM FHSIBHEM BecoM. (OTMeua-
eTedA, IO MOJeEHbe CEYEHHE I'eOMeTPHYSCKE NONOGHO RATyD—
HOMYy ¥ ENNE[EEBACTCH HATYDHAS [IAHOBAHA chﬁmocmn.
lIpeLIOEEeHHAA METOINES NOPEMEHEMAa IpHE HCCHeNOBaAHNH RaBajia
nepeCPOCKN H JPYTHEX KDYOHHX KaHANOE.

WumcTp. I, Tadn. 3, dmdm. 9.

YIK 626.8:002.5
PABPABOTKA TEXHOIOTMYECIIX IPOLECCOB CTPOUTRIB-
CTBA KPYIHHX KAHAN(B [MATANIGIMY SKCKABATOPAMA
J.10.Myxaros, P.M.JaBnrsrasos
COOpHF REYYHHX TDYNOB, BHI. 162, TamxenT, CAHMIPH, I98I

B cTaThe NawrcA pesyNbTATH OPOPAGOTKE BADHAHTOB CTDO-
HTENBCTBE KPYOEHX KAHAKOB MONHEME MATAXGMMY KCKABATODAM.
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~ Ilo pesyapraTaM ECCIENOBAHER DEKOMEHIOBAH EANGONEE IEOHO—
MEYSCKE BHTONHHE KOMILIERC MANRHH.
HumocTp. 2, Tadm. I.

JIK 551.582.2I2
HCCIELCBAHWE PYCHOBHX IPOI'ECCOB B PAEIHEAEIHE
MOMEIAXY C HEMCKAEEHHHMM MACIUIT ABAME
M.P.Kapanersn

COOpHER EAYYHHX TPyAOB, BHO. 162, TammesT, CAHMMPH, T981

_ B cTaTpe DACCMATDEBAETCH METON pacdera Mmomexefl c
HCIONE30BAHESM EDETEDES IONEEKHOCTE —%—- lfm, TpEBOXAT-
CH MACHTA(HHES MHONETENH.

C DoMONED DpemmaracsMol MeTONHEEE MOJSIRDOBAHEA Ea
PASMHBASMEX MOMENAX, BHIOOAHEHNHX KAE HS NecKa, TaR X H3
saMeHETeNeff, MONHO PEmATE BONPOCH NOXGOPA pPasMEpPOR yoTol-
YHBEHX Dyci KAHANOB, ECCHEOBATH JNONYCTEMHE NedopManm® B
HCEyCCTBOHHHX JEHeRHHX COODyXeHHAX.

YIK 532.536 .
HEKOTOPHE FESYIGLTATH uﬂmsﬂm HCCIEIOBAHMM
. MAPAMETPA 20PMH YCTONIMEHX CEYERMH KAHANOB
L A.M.Myxamenos, X.X.MmanoB, T.EK.Eypaes
COOpHEE HAYYHHX TDPymOB, Ben. I62, TamxeHT, CAHMMPHM, I98I

[IpEBORATCA OCHOBHHE PE3YIBTATH KDYIHOMACKTAGHEX
MONENBHEEX RECCAeNOBAREH NedOpMAIEN DycIa KAHANOE B HeCRAS-
HHX I'DYHTAX. YCTAHORIEHO CYmMECTBeHEHOE RIAAHWe (DODMH IDO-—
nepeqEoro ceYeHHES Pycla E OTHOCHTENBEHOH CKOpOCTHE OOTOHEA
HA yerTodumBOCTh Kamana. HA OCHOBAHWE DESyALTATOB HCCNe—
noeapwft yCTAHORNEHH, MEANAS0HH mApaMeTpa QOopMH pycia H
OTHOCHTEXbHOR CROPOCTH. IOTOKA,O0ecHedHBaAKEE YyCTORIHBOCTS
K8HANA B HECBASHHX I'PYHTaX. :

Humerp. I, dEdn. 4.



YIK 626.394.00I.I8:627.4
MPOTHOS TVIPOBYONOIYECKOTO PEKMA PEK CHPIAFHN
U AMYIAFPEM B CBASM C NEPEGPOCKON YACTH CIOKA
CHEMPCKITX PFK
: K.B.I'poMuKo
CGOpHHMK HAYYHHX TPYZOB, Bum. I62, TamkeHT, CAHMIFM, 1981

Ilporio3 FENPOCHONOTHYECKOro pemmda pek CHPAAPBH H
AMYZADEE NMPOBOMANCH METOIOM AHANOII M OIIeHRE ANANTAIEOH-~
HHX BOSMOEHOCTEHR BORHHX OPraHH3MOB.

SgojororeorpajEdeckuil aHaiRs IEIPOCHONOrHIECKEX pe—
EUMOB BONOEMOB H BOXOTOKOB Cpemmeff Asmm, Kasaxcrana X
. Banaymo#t CEOMDE, BORIeYeHHHX B cfepy nepeCpoCKH,lIOKA3aJ,
gTo OHE (OPMEDYDTCH IPEMMyNecTBEHHO 3& CHUeT OpraHdaMoB
¢ NUDOKEM SDeANoM M NOSTOMY HMENT MHOro o0mux 4epT. B
CRASE C OTHEM IEpeCpDOCKA UACTE CTOKA CHOHPCKIX DR He BH30-
BEeT CYMEeCcTBEeHHOI'0 HSMEHeHHd KaYeCTBEHHOI'O cocrasa dmTo-
¥ S00MIAHKTOHA DPeR CpemHelt Asum, HO B TO Xe Bpemd 3000€E-
TOC STEX DK MOEET NONOJHHTHCH HOBMMH (ODMALH MOJJIOCKOB.
C mpyroft cTopoHH ,mepedpocKa YacTH CTOKa CHORDPCKIX DeK
GyleT COOCOCCTBOBATH YAYTNCHHD KAYeCTBA BOJH PER Cpemueit
ASHH, CHEEEHWD CTENeHH MX SBTPOPHOCTE ¥ yMEHBNeHID HEH-
Ierca campoOEOCTH.

YIK'532.517
PESYIETATH MCCIENOBAHMH [0 BHEBOFY CXEMH BDHEGAEGPA
U3 p. OB B THABHHA KAHAI IIEPEEPOCKH : |
P.P.ACIypaymos \
COOpHER Hayﬂnﬂx TDyNOB, Bum. 162, TamKeHT, GAHHHPH IQEI

Hpn paspadoTKe cxeun ‘soposadopa ¥2 p. OCE B TKII Onn
Eay49eH E 0Go0meH ONWT MPOEKTHPOBAHMA H SKCILIyaTAIMH paga |
GecILIOTHHAHX BOJ03200poB. [[pOAHAIMIMPOBAEH NPHPONHHE ¥yC-—
JOBESA HOPMEDOBAHEA DYCJ PeR Mpruma E QOW; EX BOXOBA00DA.

B pesyJsTATE BHIOIHEHHHX OpopadoToK ‘B MONESNBHED MC-—
CJIenoBaHIH nuﬁpana cxena decnnnrnnnuru BOMO3aGopa HB D.
06H o THITY KOBmA C HU30BHM BXOJOM B YyCTHE HpTHDa {nnﬁn-



1530

ronoBkit), B OpyIEX cTBopax (Mmororonosmd). Ipi sToM B ka-

qecTEE OTBONANEr0 KaHaj: ECHOIE30BAHO PYCIO HIEHero Hp-

THER, B XadecTBe APYIOre BapHaHTA OpeRIOXeHa cXeuwa BOAO-

sadopa (MEororoyosuit)us p. 0dx Ha I0 KM HEXEe 9TOr'0 YyCThA.
HomocTp. I. i

YIK 627.42:592.5
WCCIENORAHAA BIMAHAA PEEMMA HAHOCCB p.AMYIAFBH
HA PEEJM HAHOCOB KAPAKYMCKOI'O KAHANA MMPH BEC-
[LIOTHHHCM BONOSABOFE
M.P.KapaneTas, A.D.lopcrmid
COOpHEK Hey9IHMX TpPYXOB, Bhm. 162, TamkernT, CAHINIEM, I9E1

B cTaThe NPEBONATCA PesyARTATH HATYPHHX HCCIENR0BaA-
Hult, BHOOMHEHHHX HA P. AMyzapee K KapaxyMCROM KaHAJe.
[[HMBOOMTCA COCTAB BSBEUNSHHHX HAHOCOB DEKH H EaHama, IOpo-
NEHTHOS CONEDEAHNE NOHHHX HAHOCOB, PacCMATDHBAETCA pasdo-
T4 OTCTONHEROE M RIESHNNE DEEMMA SKCILIyaTAIMH BONO3a00pHO-
TO COODYyEEHEA ¥ OTCTOfHNKA HA DEEmMJ NBHESHUA B3BElleHHHX
H JOHHHX HAHOCOB.

Tadn. 2.

YIK 621.3I7.763
TACUTEN KPYTLN BONH NEPEMENEHWA NI KPYIIHH
MAILTHHHX KAHAJOB
X.}.B3aupon, II.II.JmcTpoBOit
COODHER HAYYHHX TPYHOB, Bum. 162, TamkeHT, CAHMIMFH, I98I

OPMYAEDYDTCH 34JAYH TIaleHds KPYTHX BOJH Hepemele—
HEA, OCpasSyDIUXcd B MANMHHHEY KAHajaxX NpH IyCKAX ¥ ocTa-
HOBKAX HaCOCHHX arperatos. (DMCHBARTCA KOHCTPYKIME CIE-
IMANBHEX BOHOTacETenxeld. HA OCHOBAHMH DPesyJETATOB MONSIb-
HEX ECCAEeNOBaHEH# oNpele/anTCHd OCHOBHHE TpeCOBAHMA, KOTO-
pHM JIOIEH2 OTBEYATH KOHCTDYKIMA TacHTeNed md yeJoni
KDYTHEX MAIMHHEX KaHANOB.

WumeTp. 4, ORGI. 9.



YIK 626.8 *
0 IVIPARIWYECKIZX COMPOTHBIERIAX B KAHANAX
HEHEAMYTAPRHCKI OPOCHTENRIREN CHCTEM
K.H.Bailuaios :
COODHMK HAYYHHX TPYNOB, BHO. I62, TauxeHT, CAHIOIPH, I98I

[IpEBONATCA PeSYALTATH HATYDHHX HCCAENOBAHME rHIpaB-
JIMIECKOr'0 DeXFMa DACOTH KDYNHHX KAHANOE HHZIOBEEE AMYIADBE,
4 TaKkke HaMeHeHHMAs KosdduameHnTa WepOXOBATOCTHE B 24ABHCHMOCTM
0T XapaxTepa DYCHOBEX NedopMaipii pycia,onpefefdemoro Hame—
HEHHMA KONHYECTBA HAHOCOB, HOCTYNANMX B I'OJIOBY KaHaJa H3
peru. IIDHBOMMTCS DAN - 3MIMpETecKix sasuciMoctelt (7=7(2);
H-f (Re), ﬁrr’{ﬂ), IOCTPORHHHX MO JAHHEM MHOTOYRCJIEHHHX
H3MEPEHHH HA KaHamaX HIMEHeaMyNADBHHCKEX OPOCHTENBHHX CHC—
TéM, KOTOpHE MOXHO HCOOAB30BATH JUIA ODAKTHYECKOrQ pacdera.
Jlaza gopMyna LA OOpeNeNeHHd WepOXOBATOCTHE PyCA C. yYeToM
MyTHOCTH NOTOKA. .

Womerp. 5, Tadr. I.

YIK 626.394.00I.18
"~ NIPOTHOS KAYECTEA BOIH CHPIAPHI M AMYLAFPEM C
YYETOM TMEPEEPOCKM YACTH CTOKA CHEIPCKIX FEK
B. A. Hrronaenro, A. II. Opaosa, 0. C. lynrs-Fapropcran

COODHHK 'HEYYHHX TDYIOB, Ben. 162, Tamxent, CAHIDIFII, I98I

JlawTcd PesyAbRTATH HCCNeNOBaHE! ISMeHeHHIA KadecTBeH—

HOI'0O COCTABA BOJNH CHDOADEY H AnYIADEH B YCHOBEMX Oe-
Pe0pOCKH 9acTH CTOKA CHOEDCKEX DeK.

Tadn. 3.

JIK 532.536 ,

K METOIMKE THIPABMMMECKOI0 PACUETA KPYTHHX KAHATOB
A-M.Myxamemos, X.X.Mmanos, T.E.Eypaes
COopHMK Hay4HHX TDYOOB, BHI. I62, TamgeHT, CAHWPH, I98I

PaccmaTpuBaeTcs BONpOC O IENpARMIYECKOM pacdere
SEMLTHEYX KAHANOB B YGIOBIAX TPAHCIOPTA JNOHHHX @ B3BemeH-
HEX HABHOCOB.
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Ha OCHOB&HMH NpPOBEIEHHHY KOMIUIEKCHHX HCCJIeXoBaHMi
paspadoTaia HOBasd MeTOIVHA TEIPABTAIECKOr0 pacdera
RPYIHHX RaHAJNOB. JTOT METOX B OTAWTNE OT CYWECTEBYRIDX
METOLOB HO3BONAET MNPOEKTHPOBATH KAHANH NDH HAMTINH
HAalMeHBIMX THCEN MCXONHHX NAHHHX (pacXon EIIKOr0 H
TBEPIOrO CTOKA ¥ IDYHT) Oe3 kosjfuinieHTa mepOXOBATOCTH.

[I[pEBOYATCA KOHKDETHEHE PEeROMEHIAIDM IO IINpaBIrmdecKInd
SeMeHTaM 3eMIAHHX HKaHamloB.

Tadr. I, Omox. II.
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